


Oral & Maxillofacial
PATHOLOGY

•



f

Consultant in Oral Pathology
Departm e nt of Pathology
New York Eye & Ear Infirma ry
New York, New York

Professor
Department of Pathology
College of Medicine and Public Healt h
The Ohio State University
Columbus, Ohi o

•x

Professor and Director
Ora l & Ma xillofacia l Path ology
College of Dentistry
The Ohio State Un iversity
Colum bus , Oh io

Director of Research
The Maxillofacial Center for

Diagnostics and Research
Morgantown. West Virgini a

Consultant in Ped iatric Oral
Pathology

Division of Denti stry
Pitt sbu rgh Chi ldren 's Hospital
Pitt sburgh, Pennsylvania

Philadelphia l ondon New York St. l ouis Sydney Toronto

JERRY E. BOUQUOT, DDS, MSD

CARL M. ALLEN, DDS, MSD

DOUGLAS D. DAMM , DDS
Professor of Ora l & Maxillofacial Pathology
Coll ege of Denti str y
Universit y of Kentucky
Lexington. Kentucky

BRAD W. NEVILLE, DDS
Professor and Di rector
Division of Oral & Ma xillofacia l Path ology
Department of Sto ma to logy
College of Denta l Medicine
Medical Uni versity of Sou th Carolina
Char leston. South Carolina

W.B. SAUNDERS COMPANY



\V.B. Saunders Compa ny

Th e Curtis Center
Independence Square West
Philadelphia. Penn sylvan ia 19106-339 9

Publishing Director: John Schre fer
Sen/or ACtlllisitions Editor: Penny Rudolph
Developmental E.titor: Kimberly Alvi s
Pro;ectManager: Linda McK in ley
Production Editor: Ellen Forest
Cover Designer: Julia Ramirez
tntcnor Drsigner: GraphCom Corpora tion

ORAL & MAXILLOFACIA L PATHOLOGY

SECOND EDlTlON

Copyright e 2002 by \V.B. Saunders Comp any

ISBN 0-72 16-9003-3

All rights reserved. No part of this publication may be reprod uced or trans­
mitted in any form or by any means, electronic or mechanical. inclu ding pho­
tocopyi ng, recording. or any other informati on storage and retrieval system,

w ithout permission in w riting from the publisher.

Printed in the United States of America

Last digit is the print number: 9 8 7 6 5 4 3 2 I



This book is dedicated to three of our mentors:

Charles A. \Valdron
William G. Shafer
Robert I. Gor/in

in appreciation for all that they taught us and in recognition of their
contributions to the field of oraland maxiUofacial pathology
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Oral and maxi llofacial pathology is the specialty of den­
tistryanddisciplineof pathology that deals w ith the nature.
identification. and management of diseases affect ing the
oral and maxillofacial regions.Assuch, it occupiesa unique
position in the health care comm unity for both the dental
andmedicalprofessions. Naturally. members of the dental
profession (including general practitioners. specialists. and
dental hygienists) must have a good know ledge of the
pathogenesis. clinical features. treatment. and prognosis
for oral and paraoral diseases. Likewi se. such knowledge
is also important for those in the medical profession. cspe­
cially thosc who specialize in such areas asotolaryngology.
dermatology. and pathology.

The purpose of the second edition of this text remain s
the same: to provide the reader w ith a comprehensive
discussion of the wide variety of diseases that may affect
the oral and maxill ofacial region. Oral & Maxillofacial
Pathology has been organized to serve as a primary
teaching text. although it should also be a valuable ref­
erence source for the practicing clinician. Chapters have
been created that include disease processes of a similar
source (e.g.. "Bacter ial Infect ions." "Saliv ary Gland
Pathology." "Bone Pathology." "Dc rmatologic Diseases"),
because the basic understanding of patho logy is facil i­
tated by discussing diseases of a similar nature at the
same time. Only after attaini ng th is basic understanding
can the clinician tack le the diffi cult task of clinical di ag­
nosisandtreatment. w uh this in mind. a comprehensive
appendix is included at the end of the book to help the
clinician with the di fferential diagnosis of oral and max­
illofacial disease processes.

It is impossible to wri te a book that perfectly matches
therequirements of every reader. Because all the authors
are involved in teachi ng, the subjects selected for inclu­
sion in this text primarily reflect what is taught in courses
on oral and maxillofacial pathology. Although dental
caries is undeniably a common and important disease
affecting the oral cavity. it is usually not taught in an oral
and maxillofacia l pathology course bu t elsewhere in
most dental schools' curricu la. Therefore. we have not
included a chapter on dental caries. Likew ise. our dis­
cussion on common gingivitis and periodontitis is lim ­
itedinscope, alt hough a more in-depth discussion is pro­
vided for other condit ions tha t affect the periodon t ium.
In other areas, the text offe rs greater detail tha n neces­

sary for some primary courses in oral and max illofacia l
pathology. However, because this book is also in tended

as a reference source for the pract icing clinician, this
addi t iona l materia l has been incl uded.

The most obviou s difference in the second edition is

the change to full-color ill ustrati ons throughout the
book. Oral and maxillofacial pathology is a highly visual
subject. and we are excited to offer what we hope wi ll be
a significant improvement to the value of the book. In the
short t ime since the publ icati on of the fi rst edit ion. many
significan t advances have occurred in the are as of
immunohistochemistry. mol ecula r biology. and genetics.
When app ropri ate, some of this new informa tion has
been inclu ded for certain di seases. The chapter sequence
has not changed; however, a few individual topics have
been moved to more appropriate locati ons in the text.

Obviously, this book could not have been accom­
pli shed wi thout the help of many individuals. We w ish
to thank Dr. Edward Herschaft , who revised his excellent
chapter on forensic dent istry. We arc ind ebted to many
of our colleagues w ho shared cases w ith us, and they
have been credited in the legends of the ill ustr at ions.
Although the li st is too numerous to cite here. one person
in parti cular, Dr. George Blozls. deserves special recog­
niti on for his generos ity in shari ng hi s excellent teaching
collection. We have attempted to be as thorou gh as pos­
sible in li sting cred it for all the cases shared w ith us.
However, if someone's nam e has been inadvertently

omitted. please accept our apolo gies.
For the fi rst edit ion of this text . we were for tu nate to

have Dr. Charles Waldron (one of the persons to w hom
thi s book is dedicated) wri te two outs tanding chapters
on areas of his special interest and expertise. "Bone
Pathology" and "Odon togenic Cysts and Tumors." We
and those in the oral pathology community were tremen­

dously saddened by his death in 1995. Chuck's unique
expertise has bee n greatly missed during the revision of
these chapte rs, but thei r content sti ll reflects much of his
basic philosophy. We also mourn the recent death in tune
2000 of Dr. Wi ll iam Shafer. anot her individ ual to w hom
th is book is dedicated. Dr. Shafer was the princi pal
author of the well-known and respected book, A Text­
book of Oral Pa thology. a valuab le resource tha t all of us
have used for many years to learn about and teach our
specialty.

We also would like to thank the people at Harcourt
Health Sciences for their hard wo rk in mak ing this book
a success. Kimberl y Alvis di d an exce lle nt job
throughout the publishi ng pr ocess. corr ecting our rnis-
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ta kes and ta king ca re of Innume ra ble detai ls in order to
produce the book that yo u see befo re you . Tripp Na rup
provided inva luab le guida nce to help us with the digi­
tlzat ion of th e illustra tions. Ma ny tha nks go to Dan a
Petck. who was resp on sible for the pr imar y editing of
the ma nu script a nd th e excellent des ign of the book.
She worked uncou nted ho ur s of "ove rtime" to e ns ure
that it was publis hed o n sc he dule. Our highest pra ise

Preface

soes to Pen ny Rudolph, who guide d us a t every step
dur ing the pr od uct ion of this book-and a lways with a
smile on her face.

Fina lly, our deep est tha nks mu st go to ou r fam ilies for
their su ppo rt during the wr iting of this book. They have
had to e nd ure our neglect du ring the long hou rs of work ,
and thi s project co uld never have bee n com ple ted
wit ho ut the ir love and encourage men t.

Brad W. Nev ille
Douglas D. Damm

Carl M . Allen
Jerry E. Bouquot

•



Contributor

Edward E. Hcrschaft. DDS, ,,~\ , FACD
Professor ofOral and Maxlllotacial Pathology
Department of Stomatology
College ofDentalMedicine
Medical University of South Carolina
Charleston, South Carolina

Diplomate, AmericanBoardsof Forensic Odontology and Oral Medicine
Past Vice President and Fellow, American Academy of Forensic Sciences
Past President. American Society of Forensic Odontology
Consultant in Forensic Odontology. Charleston County Coroner's Office
South Carolina State Law Enforcement Dtvislon (SLED)
Uni\{'rsity ofSouthCarolina School of Law

Director, Southcarolina ForensicDental Network

v



1 DEVELOPMENTAL DEFECTS OF THE
ORALAND MAXILLOFACIAL REGION, 1
Orofacia l Clefts, 2

Commissural Lip Pits. 4

Para median Lip Pits, 5

Doubie Lip, 5

Fordyce Granules, 6

Leukoederna, 7

Microglossia. 8

Macroglossia, 9

Ankyloglossia. 10

lingual Thyroid, I I

Fissured Tongue. 12

Hairy Tongue, 13

Varicos it ies, 14

Caliber -Persistent Artery , 14

Latera l Soft Pala te Fistu las, 15

Coronoid Hyperp lasia, 16

Condylar Hyperplasia, 16

Condylar Hypoplasi a, 17

Bifid Condyle, 18

Exostoses, 18

Torus Palati nus, 20

Torus Mandibul aris. 21

Eagle Syndrome, 22

Stafne Defect, 23

DEVElOPMENTAL CYSTS, 25

Palata l Cysts of the New bo rn . 25

Nasolabial Cyst, 25

"Glcbulomaxlllary Cyst." 26

Nasopalatine Duct Cyst, 27

Median Palatal Cyst. 30

"Median Mandibu lar Cyst," 30

Epidermoid Cyst of the Skin . 31

Dermoid Cyst. 32

Thyroglossal Duct Cyst . 33

Branchial Cleft Cyst , 34

Oral Lymphoepithciial Cyst, 35

OTHERRAREDEVELOPMENTAL ANOMALIES, 37

Hemihyperplasia.37

Progressive Hemifacial At rophy, 38

Segmental Odonto max ill ary Dysplasia. 39

Crouzon Syndrome, 40

Apert Syndrome. 40

Mandibulofacial Dysostos is, 42

2 ABNORMALITIES OF TEETH, 49

ENVIRONMENTAL ALTERATIONS OF TEETH , 50

Enviro nm ental Effects on Tooth Structure

Development, 50

Postdevelop mental Loss of Toot h Structure, 55

Environmenta l Discolorat ion of Teeth . 62

Local ized Disturbances in Erupt ion, 66

DEVELOPMENTAL ALTERATIONS OF TEETH, 69

Developmental Alt erations in the N umber of Teeth , 69

Developmen tal Alterat ions in the Size of Teeth, 73

Developmental Alt era tions in th e Shape of Teeth , 74

Developme nta l Alt eratio ns in the Struc ture of Teeth , 89

3 PULPALAND PERIAPICAL DISEASE, 107
Pulpitls, 107

Secondary Denti n, 11 0

Pulpa i Calcif icati ons, 11 2

Periapi cal Granulom a. 113

Peria pical Cyst. 116

Periap ical Abscess, 121

Cell uli tis , 124

Osteomyeli tis , 126

Diffu se Sclero sing Osteo myel it is. 128

Cond ensing Osteitis. 131

Osteo myelitis w ith Proli ferat ive Peri osti tis, 131

Alveo lar Ostei ti s, 133

•

4 PERIODONTAL DISEASES, 137
Gingivit is. 137

Necrot izing Ulcerati ve Gingiviti s, 140

Plasma Cell Gingivitis , 141

Granul omatous Gingivi t is, 142

Desqua mat ive Gingiv l_~~, 144

Drug-Related Gingival Hyperplasia, 145
~

Gingival Fibromat osis, 148

Periodon titis. 150

Aggressive Per iodontitis, 154

Paplllon-Lefevre Syndrome. J56

5 BACTERIAL INFECTIONS, 163
Impeti go, 163

Erysipe las, 164

St reptococcal Tonsil li t is and Pharyngiti s. 164

xi



•

xU

Scar let Fever. 165
Tonsi llo lit hias is. 166

Diphther ia, 166

Syphlils, 168

Gon orrhea. 172

Tube rc ulosis. 173

Leprosy, 176
No ma , 178

Actinomycosis, 180

Cat-Sc ratch Disease. 182

Sinusitis. 184

6 FUNGAL AND PROTOZOAL
DISEASES, 189
Candi diasis. 189

Histopla smosis. 19 7

Blastom yco sis. 20 1

Paracoccid io idomycosis, 203

Coccidioidomycosis, 204

Cryptococcosis, 20S

Zygomycosis. 206

Aspergil losis. 207

Toxoplasmosis, 209

7 VIRAL INFECTIONS, 213
Herpes Sim plex Vi ru s. 213

Varicella, 220

Herp es Zoste r. 222

Infectio us Monon ucleos is, 224

Cytomegalovirus. 226

Enterovi ruses, 227

Rubeola. 230

Rubella, 232

Mumps, 233

Human Immunodeficiency Virus and Acquired

Immunodefic iency Synd rome. 234

8 PHYSICAL AND CHEMICAL INJURIES, 2S3
Linea Alba . 253

M or sicatio Bucca rum. 253

Trauma tic U lcerat ion s, 255

Electrica l and Thermal Burn s, 258

Chem ica l In juries of the Oral M ucosa. 259

Noninfectious Oral Complications

of Antineoplas tic Therapy, 261

Anesthetic Necrosis, 265

Exfol iative Cheilitis , 266

Subm ucos al Hem or rh age, 26 7

Oral Trauma from Sexual Pract ices. 268

Amalgam Tatt oo and Oth er Local ized Exogenous

Pigm entat ion s, 269

•

Conten ts

Systemic Metallic Intoxication, 2 72

Smoker 's Mel anos is , 2 74

Drug-Rela ted Disc olorations of the Ora l M ucosa, 275

Reacti ve Osseous and Cho ndroma tous Metaplasia , 276

Spo nta neous Sequestration, 276

Antra l Pseudoc ysts . 277

Cervicofacia l Emphy sema, 280

Myosphcrulosis. 28 1

9 ALLERGIES AND IMMUNOLOGIC
DISEASES, 285
Recurrent Aphthous Stomati tis, 28 5

Behcc t's Synd rome, 290

Sarco idosis , 29 2

Orofacia l Granulomatosis , 294

Wegene r's Gra nu lomatosis. 297

Allergic M ucosal Reactions to Systemic Dr ug

Admi ni st ration, 300

Alle rgic Contac t Stoma ti ti s, 303

Per io ra l Dermat iti s, 30 4

Contact Stom at itis from Artif ici al Cinn amon

Flavo ri ng, 305

Chronic Oral Mu cosal Contact Reaction s to

Dental Am algam , 30 7

Angioedema. 308

10 EPITHELIAL PATHOLOGY, 315
Squa mo us Papillom a , 316

Ver ru ca Vu lga ri s, 317

Condyloma Acuminatum , 318

Focal Epithelia l Hyperpl asia, 3 20

Slnona sal Papillom a s, 32 1

Molluscum Contagi osum , 3 23

Ver ruc iform Xantho ma , 32 4

Seborrheic Keratosis. 3 25

Sebaceous Hy perplasia, 32 7

Ephelis. 327

Act inic Lentigo. 3 28

Lent igo Simplex. 32 9

Melasma, 329

Ora l Melanotic Macu le, 33 0

Ora l Mclanoacan th orna , 331

Acq uired Melanocytic Nevus, 33 2

Vari ants of Mel anocyt ic Nevus, 335

Leukoplakia , 3 37

Erythroplakia. 345

Smo keless Toba cco Use and Smoke less Tobacco

Kerat osis, 346

Ora l Sub mucous Fibrosis, 349

Ni cotine Stomatitis, 35 0

Act inic Keratosis, 35 1

Act inic Cheilosis, 353



(011 ten's

Keratoacanthoma . 354

Squamous Cell Carcinoma. 35 6

Verrucous Carcinoma . 367

Spindle Celt Carcinoma . 369

Adenosquarnous Carcinoma. 370

Basalold Squamous Carcinoma . 370

Carcinoma of th e Maxillary Sinus. 37 1

Nasophary ngeal Carcinoma . 372

Basal Cell Carci noma . 373

Merkel Cell Carcinoma. 375

Melanoma. 376

11 SALIVARY GLAND PATHOLOGY, 389
Mucocele. 389

Ranula. 39 1

Salivary Duct Cyst. 392

Sialolithiasis. 393

Sialadcnlti s. 395

Cheil it is Glandular is. 397

Sialorr hea, 397

Xerostomia. 398

Benign Lymp hocpit hclial Lesion , 399

Sjogren Syndrome. 401

Sialadenosis. 404

Adenomatoid Hyperp lasia of the Minor

Salivary Glands. 40 5

Necrotizing Slalorneta plasla. 405

SALIVARY GlAND TUMO RS. 406

General Considerat io ns. 406

Pleomorphic Adenoma, 410

Oncocytoma, 4 14

oncocyrosrs. 414

Warthin Tumor, 4 15

Monomorphic Adenoma. 4 16

Canalicular Adenoma, 4 17

Basal Celt Adenoma, 41 7

Ductal Papillomas. 418

Mucoepidermoid Carcinoma . 420

tnnaossco us Mu coepidermoid Carcinoma. 422

Acinic Cell Adenocarcin oma. 423

Malignant Mixed Tumo rs, 424

Adenoid Cystic Carcin oma . 426

polym orph ous Low-Grade Adenocarci noma, 4 28

Salivary Adenocarc inom a. Not Otherwise Specified, 430

12 SOFTTISSUE TUMORS, 437
Fibroma. 438

Giant Cell Fibroma , 43 9

Epulis Flssuratum , 440

Inflammator y Papill ary Hyperplasia. 442

Fibrous Histiocyto ma. 444

Fibromatosis, 44 4

M yofibroma. 445

Ora l Focal Mucinosis. 446

Pyogenic Granuloma. 447

Peripheral Giant Cell Gra nuloma, 44 9

Per ipheral Ossifying Fibroma, 451

Lipoma. 452

Traumat ic Neuroma, 454

Palisaded Encapsulated Neuroma, 455

Neurilemoma, 456

Neurofibroma. 45 7

Neurofibromatosis, 458

Mu ltiple Endocrine Neoplas ia Type 2B, 461

M elanotic Neuroectodermal Tumo r of Infancy, 462

Paraganglioma. 46 4

Granular Cell Tumor. 465

Conge nital Epu lis. 466

Hemangioma and Vascula r Ma lfo rmat ions. 46 7

Sturge-Weber An giom atosis. 47 1

Nasophary ngeal Ang io fibroma . 4 73

Hema ngioper icy to ma, 4 74

Lym phangio ma. 475

Leiomyoma. 477

Rhabdomyoma. 478
Osseous and Car ti laginous Chor istomas, 47 9

SOFT TISSUE SARCOMAS. 480

Fib rosarcoma, 480

Malignant Fibrous Histiocytoma, 481

Liposarcoma. 481

M alignant Periph eral Nerve Sheat h Tumo r. 482

Olfactory Ne urobl astoma. 483

Angiosarcoma, 484

Kaposi 's Sarcoma . 484

Leiomyosarcoma , 486

Rhabdomyosarcoma. 486

Synovial Sarcoma . 488

Alveo lar Soft-Part Sarcoma . 4 88

M etastases to the Oral Soft Ti ssues. 489

13 HEMATOLOGIC DISORDERS, 497
Lymphoid Hyperp lasia. 497

Hemophilia , 499

Anemi a, 501

Sickle Cell Anemia. 50 1

Thalassemia . 503

Aplastic Anem ia. 504

Neutropen ia. 50 5

Agranulocytosis. 506

Cycl ic Neut ropenia. 507

Thrombocytopenia, 508

Pol ycyth emia Vera, 509

Leuke mia, 510



-
xiv

Langerhans Cell Hist iocytosis, 513

Hodgkin 's Lymphoma, 515

Non-Hodgkin's Lymphoma. 517

Mycosis Fungoidcs, 5 21

Burkitt's Lymphoma . 523

Angiocentric T-Cell Lymphoma. 524

Multi ple Myeloma, 526
Plasmacytoma, 52 7

14 BONE PATHOLOGY, 533
Osteogenes is lmperfec ta, 534
Osteopetrosis, 53 5

Cleidocra nia l Dysplas ia . 537
Focal Osteo porotic Marrow Defect. 539
Idiopathic Osteosclerosis, 540

Massiv e o steolys is. 54 1

Paget 's Disease of Bone, 542

Cent ral Giant Cell Granuloma. 544

Cher ubi sm. 547

Simple Bone Cyst, 549

Aneury smal Bone Cyst. 551

FIBRO·OSSEOUS LESIONS OF THE JAWS, 5S3

Fibrou s Dysplasia, 553

Cernento -Osseous Dyspl asias, 557

Famili al Gigant iform Cemen toma, 56 1

Ossifying Fibroma . 56 3

Juvenile Ossifying Fibroma, 564

Osteom a, 566

Gar dner Syndrome, 56 7

Osteoblastoma and Osteo id Osteoma, 568

Cementob lastoma, 570

Chondroma, 571

Chondromyxoid Fibroma, 571

Synovial Chondro rnatosls, 572

Desmoplastic Fib roma, 5 73

Ost eosarco ma, 5 74

Chond rosarcoma , 5 78

Ew ing 's Sarcoma , 58 1

Metastatic Tum ors to the Jaws, 58 2

15 ODONTOGENIC CYSTS
AND TUMORS, 589
ODONTOGENIC CYSTS, S90

Denti gerous Cyst , 590

Erup tion Cyst , 593

Primordial Cyst . 594

Odontogenic Kerato cyst , 594

Orthokeratin ized Odontogenic Cyst , 597

Contents

Nevoid Basal Cell Carcinoma Syndrome, 598

Gingival Cyst of the Newborn, 601

Ging ival Cysl of the Adult . 60 1

Lateral Periodonta l Cyst. 602

Calcifying Odontogenic Cyst. 604

Gland ular Odontogenic Cyst . 607
Buccal Bifurcation Cyst. 60 8

Carcinoma Arisi ng in Odo ntogenic Cysts, 609

ODONTOGENIC TUMORS, 610

TUMORS OF ODONTOGENIC EPITHELIUM, 611

Ameloblastoma, 611

Mal ignant Ame loblastoma and Ameloblast ic

Carci noma, 619

Clear Cell Odo ntogenic Carc inoma, 620

Adenomato id Odontogen ic Tumo r, 6 21

Calcifying Epi thelial Odo ntogenic Tumor, 623

Squamous Odo ntoge nic Tumor, 625

MIXED ODONTOGENIC TUMORS , 626

Am elob las tic Fibroma , 626

Ame loblastic Fibro-Odontoma, 628

Ameloblast ic Fibrosarco ma, 629

Odontoamelobla stom a, 630

Odo nto ma, 631

TUMORS OF ODONTOGENIC

ECTOMESENCHYME, 633

Central Odo ntoge nic Fibroma, 633

Peri phe ral Odon togenic Fib roma, 634

Granular Cell Odontogenic Tumor, 635

... Odon togen ic Myxoma , 635

Cementoblas toma, 637

16 DERMATOLOGIC DISEASES, 643
Ectodermal Dysplasia, 644

W hite Sponge Nevus, 64 5

Hered itary Benign Int raepitheJial Dyskeratos is, 646

Pach yonych ia Congenita , 64 7

Dy skera tosis Conge nita, 64 8

Xeroderma Pigme ntosum, 64 9

Incontin entia Plgmentl . 650

Darter's Disease, 65 1

Warty Dyskeratoma , 652

Pcutz- Ieghers Syndrome, 653

Heredi tary Hemorr hagic Telangiec tas ia, 654

Ehlers- Danlos Syndromes. 655

Tuberous Sclerosis, 657

Multiple Hamartoma Syndrome, 659

Epider molysis Bullosa, 660

I



Contents

IMMUNE-MEDIATED DISEASES AND THEIR

EVALUATION. 663

Pemphigus, 664

Paraneoplastic Pemphigus, 66 7

Cicatrical Pemphigoid, 669

Bullous Pemphigoid, 67 3

Erythema Multiforme, 614

Erythema Migrans, 671

Reiter's Syndrome, 67 9

Lichen Planus, 680

Graft-Versus-Hos t Disease, 685

Psoriasis, 687

Lupus Erythematosus, 689

Systemic Sclerosis, 692

CREST Syndrome. 695

Acanthosis Nigricans, 69 7

17 ORAL MANIFESTATIONS
OFSYSTEMIC DISEASES, 70S
Mucopolysaccharidosis, 70 5

lipid Reticuloendothelloses, 707

lipoid protetnosfs. 708

Jaundice, 709

Amyloidosis, 710

Vitamin Deficiency, 112

Iron-Deficiency Anemia, 714

Plummer-V inson Syndrome, 715

Pernicious Anemia , 716

Pituitary Dwarflsm, 717

Gigantism, 718

Acromegaly. 718

Hypothyroidism. 720

Hyperthyroid ism, 721

Hypoparathyro idism. 72 2

Pseudohypopa rathyroidism, 72 3

Hyperparathyroidism, 724

Hypercortisolism, 726
Addison's Disease, 1 2 7

Diabetes Mellitus, 728

Hypophosphatasia. 730

Vitamin D-Res istant Rickets, 732

crohn's Disease, 733

Pyostomatitis Vegetans, 73 4

Uremic Stomati tis, 735

18 FACIAL PAIN AND NEUROMUSCULAR
DISEASES, 741
Bell 's Pa lsy, 741

Trigeminal Neuralgia, 742

Glossop haryngeal Neura lgia, 744

Atyp ical Facial Pain , 745

Neuralgi a- Induc ing Cavltatl ona l Osteonecrosis, 746

Cluster Headache, 748

Migraine, 749

Temporal Arteritis, 750

Myasthenia Gravis, 750

Motor Neurone Disease, 75 1

Burn ing Mouth Syndrome, 152

Dysgeusia and Hypogeusia, 753

Frey Syndrome, 75 4

Osteoarthriti s, 755

Rheumato id Ar thritis, 756

Temporomand ibular Joint Dysfun ction, 758

Temporomandibu lar Joint Ankylosis, 759

19 FORENSIC DENTISTRY, 763
Record Management , 164
Identi ficati on, 164

Bite Pattern Evidence, 1 74

Human Abuse, 179

The Dentist as an Expert Witness, 781

Summary, 782

APPENDIX: DIFFERENTIAL
DIAGNOSIS OF ORAL AND
MAXILLOFACIAL DISEASES, 78S
Part I : Mucosal and Soft Tissue Pathology:

Color Changes, 788

Part 2: Mucosal and Soft Ti ssue Patholog y:
S~ rface Alterations, 794

Part 3: Muc osal and Soft Tissue Pa thology:

Masses or Enlargements , 798

Part 4: Radiogra phic Patho logy. 804

Part 5: Pa thology of Teeth. 812

xv



Developmental Defects
of the Oral
and Maxillofacial Region
CHAPTER OUTLINE
Orofacial Clefts
Commissural Lip Pits
Paramedian Lip Pits
Doub le Lip
Fordyce Granules
Leu koed ema
Microglossia
Macroglossia
Ankyloglossia
Lingual Thyroid
Fissu red Tongue
Hairy Ton gue
Varicosities
Caliber-Persistent Artery
Lateral Soft Palate Fistulas
Coronoid Hyperplasia
Condylar Hyp erpl asia
Co ndylar Hyp opl asia
Bifid Condyle
Exostoses
Torus Palatinus
Torus Mandibularis
Eagle Syndro me
Stafne Defect

DEVELOPMENTALCYSTS
Palata l Cysts of the Newborn
Naso labia l Cyst
"Globulomaxillary Cyst"
Nasopalat ine Duct Cyst
Median Palatal Cyst
"Median Mandibular Cyst"
Epidermoid Cyst of the Skin
Dermoid Cyst
Thyroglossal Duct Cyst
Branchial Cleft Cyst
Ora l Lymphoepithelial Cyst

OTHER RARE DEVELOPMENTAL
ANOMALIES
Hemihyperplasia
Progressive Hemifacial Atrophy
Segmenta l Odontomaxillary Dysplasia
Crouzon Syndrome
Aper t Syndrome
Mandib ulofacia l Dysosto sis
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OROFACIAL CLEFTS
The formation of the face and oral cavity is complex in
natu re and involves the development of multiple tissue
processes that must merge and fuse in a highly orches­
trated fashion. Disturbances in the growth of these tissue
processes or their fusion may result in the formation of

orofacial cleft s.
Development of the central face begins arou nd the end

of the fourth week of human development, w it h the
appearance of the nasal (olfactory) placodes on either side
of the inferior aspect of the fro ntonasal process. Proli fer­
atio n of cctomese nchyrne on bot h sides of each placode
results in the format ion of the medial and lateral nasal
processes. Between eachpair ofprocesses isa depression.
or nasal pit. tha t represents the primitive nostril.

Du ring the sixth and seventh weeks of development.
the upper lip forms when the medial nasal processes
merge with each other and with the maxiIlary processes
of the first branchial arches. Thus the mid portion of the
upper lip is derived from the medial nasa l processes and
the lateral portions are deri ved from the maxiIlary
processes. The lateral nasal processes are not invo lved
in the formation of the upper lip, but they give rise to the
a lae of the nose.

The prima ry palate also is formed by the merger of
the medial nasal processes to form the intermaxillary
segment . This segment gives rise to the premax il la. a
triangular-shaped piece of bone that w iIl incl ude the four
incisor teeth . The secondary palate. which makes up
90% of the hard and soft pala tes. is formed from the max­
iIlary processes of the first branchial arches.

During the sixth week. bilateral projections emerge
from the medial aspects of the maxiIlary processes to
form the palatal shelves. tnitiaIly. these shelves are ori­
ented in a vertical posit ion on each side of the developing
tongue. As the mandible grows. the tongue drops dow n.
aIlowing the palatal shelves to rotate to a hor izontal posi­
ti on and grow toward one another. By the eighth week.
sufficient grow th has occurred to a llow the anterior
aspects of these shelves to begin fusion w ith one anoth er.
The palatal shelves also fuse wi th the primary palate and
the nasa] septu m. The fusion of the pala tal shelves begins
in the ante rior pala te and progresses posteriorly; it is
completed around the twe lfth week.

Defective fus ion of the medial nasal process with the
maxiilary process leads to cleft lip (CL). Likewise. failure
of the palatal shelves to fuse results in cleft palate (CPl.
Frequently. CL and CP occur together. Approximately
45% of cases are CL + CP. with 30% being isolated CP
and 25% being isolated CL. Both isolated CLand CLasso­
ciated with CPare thought to be etio logica Ily related con­
ditions and can be cons idered as a group; CL. w ith or
w it hout CP O.e.. CL :!: CPl. Isolated CI' appears to rep­
resent a separate entity from CL :!: CP.

ORAL & MAXILLOFACIAL PATHOLOGY

The cause of CL :!: CP and CP is stiIl being debated.
First of all . it is important to distinguish iso lated clefts
from cases associated with specific syndromes. Although
most facia l clefts are isolated anomalies, more than 250
developmenta l syndromes have been identi fied that may
be associated with CL :!: CP or CP. Such syndromes are
estimated to account for 3% to 8% of orofacial clefts.
Some of these syndromes are s ingle-ge ne condi tions th at
may follow aut osomal dom inant , autosomal recessive,
or X- linked tnhcritancc pa tterns. Other syndromes are
the result of chromoso me ano malies or are idi opath ic.
The cause of nonsyndromic clefts does not foIlow any
Simple rncndc llan pattern of in heri tance but appe ars to
be heterogeneous. Thus the prope nsity for clef t devel­
opment may be related to a number of major genes,
minor genes. and environmental factors that can com­
bine to surpass a developmental threshold.

CL :!: CP and CP represent the vast majority of oro ­
facial clefts. However, other rare clefts also may occur.

The lateral facial cleft is caused by lack of fusion of
the max iIlary and mandi bular processes and represents
0.3% of all facia l clefts. The latera l facial cleft may occu r
as an iso lated defect or may be associated w ith other
disorders. such as mandibulofacial dysostosis (see
page 42). This cleft may be unil ateral or bilateral.
exte nding from the comm issure towa rd the ear, resulting
in macros tomia.

The oblique faci al cleft extends from the upper lip to
the eye. It is nearl y always associa ted with CP. and severe
forms often are incompatible with li fe. The ob lique facial
cleft may involve the nostril. as in CL. or it may laterally
bypass the nose as it extends to the eye. This cleft is rare.
representing only I in 1300 facial clefts. Some of these
clefts may represent failure of fusion of the lateral nasal
process with the maxillary process; others may be
caused by amniotic bands.

Median cl eft of the upper lip is an ext remely rare
anoma ly that results from failu re of fusion of the medial
nasal processes. It may be associa ted with a number of
syndro mes. including oral-facial- dig ita l syndrome and
Ellis-van Creveld syndro me. Mos t app arent median
clefts of the upper lip act ually represent agenesis of the
prim ary palate associated with holoprosencephaly.

Median maxillar y anterior alveolar cleft s also have
been reported . Such clefts may cause a bony defect in
the midline of the maxilla between the centra l incisors.

clinical and Radiographic Features
Clefting is one of the most common major congeni tal
defects in humans. Considerable racia l varia tion in
prevale nce isseen. In whites. CL=CPoccurs in I of every
700 to 1000 births. The freq uency of CL :!: CP in Asian
populations is about 1.5 times higher tha n in w hites. In
contrast. the prevale nce of CL :!: CP in blacks is much
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Figure 1-4 • Submucous palatal deft. There is a cleft of the
midline palatal bone. but the overlying mucosa is intact. A bifid
uvula also is present.

lower. occurr ing in 0.4 per 1000bi rths. Native Amer icans
appear to have the highest frequency. around 3.6 per
1000 births. Isolated CP is less common than CL :': CP.
with a frequency of 0.4 per 1000 births in whites and
blacks.

CL ± CP is morc common in males than in females.
Themore severe the defect. the greater the male predilec­
tion: the male- to-fe male rati o for isolated CL is J .5: I : the
ralio for CL + CP is 2: I . In contrast . iso lated CP is more
common in females. Likewise, the more severe the cleft.
thegreater the female predilect ion. Clefts of both the hard
and soft palatesare twice as common in females. but the
ratio is ncarl y equal for clefts of the soft palate on ly.

About 80% of cases of CL wi ll be un ilateral . wi th 20%
bilateral (Figure J - I ). Approximately 70% of unil ateral
CLs occur on the left side. A comple te CL extends upward
into the nostril . but an incomp lete CL docs not involve
the nose. Complete cleft s lnvolvi ng the alveolus usuall y

figure 1-1 • Cleft lip. Infant with bilateral cleft of the upper lip.
(Courtesy of Dr. William Bruce.)

Figure 1-3 • Bifid uvula.

occur between the lateral incisor and cuspid. It is not
unusual for teeth. especially the lateral incisor. to be
missing in the cleft area. Conversely. supernumera ry
teeth may be discovered. The bony defect can be
observed on rad iographs.

A CP shows con siderab le range in severity (Figure
1- 2). The defect may involve the hard and soft pa lates
or the soft pala te alone. The mi nimal manifestation of CP
is a cleft or bifid uvula (Figure 1-3). The prevalence of
clef t uvula is muc h hig her than that of CP. with a fre­
quency of I in every 80 white individuals. The frequency
in Asian and Native America n populations is as high as
I in 10. Cleft uvul a is less common in blacks. occurring
in lout of every 250 persons.

In some instances a submucous palatal cl eft
develops . The surface mucosa is intact. but there is a
defect in the underlying musculature of the soft pala te
(Figure 1-4 ). Frequently a notch in the bone is present

Figure 1-2 • Cleft palate. Palatal defect resulting in communica­
tio n with the nasal cavity.
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along th e posterior margin of the hard palate. This
incomplete cleft occasionally appears as a bluish mid­
li ne discolo ratio n but is best identi fied by palpation with
a blun t instrument. An associated cleft uvula is al so usu­
ally seen.

The Pierre Robin sequence (Pierre Robin anomalad)
(Figu re 1-5) is a we ll - recognized presentation ch arac­
terized by CP, mandibula r microgna th ia . and glossop­
tosis (ai rway obstruction caused by lower. posterior di s­
placement of th e tongue) . Th e Pierre Robin sequence may
occur as an isolated phenomenon, or it may be associ­
ated wi th a w ide var iety of syndromes or other anom­
alies. It has been theorized that constraint of mandibular
growth in utero results in fail ure of the tongue to descend,
th us preven ting fu sion of th e palatal shelves. The
retruded mandible results in the fo llowing:

• Posterior di spla cement of th e tongue
• Lack of support of th e tongue mu sculatu re
• Airway obstruction
Respirato ry difficulty, espec ially w hen the child is in

a supine position. is usua lly noted from birth and can
cause asphyxiation . The palatal cleft is often U- shaped
and wider th an iso lated CPo

The patient w ith a cleft is burdened with a variety of
proble ms, some obvious and some less so. The most
obvious problem is the clinica l appearance, w hich may
lead to psycho social di fficu lties. Feeding and speech dif­
ficulties are inherent. especiall y w ith CPoMalocclusion is
caused by collapse of the maxillary arch, possibly along
with missing teeth , supernumerary teeth , or both .

Treatment and Prognosis

The management of the patient w ith an orotacial cleft is
challeng ing. Ideally, treatm ent should involve a multi ­
discipli na ry approach , incl uding (but no t limited to) a
pediatrician, oral and maxillofacial surgeon, otolaryn­
gologist. plastic surgeon, ped iatric dentist, orthodontist.
pro sthodontist. speech pathologist . and geneticist .

Surgical repair often involves mul tip le primary and
secondary procedures throughout chil dhood. The spe­
ci fic types of surgical procedu res and their timing wil l
vary, depending on th e severity of the defect and the phi ­
losophy of the treatment team. A deta iled discussion of
these procedures is beyond the scope of this text. How­
ever, primary lip closu re is usually acco mpl ished during
the first few months of li te. followed later by repair of th e
palate. Prosthetic and orthopedic appliances often are
used to mold or expand the maxillary segments before
closu re of th e palatal defect. La ter in childhood , autoge­
nous bone grafts can be placed in the area of th e alve­
olar bone defect. Seconda ry soft tissue and orthognathic
procedures may be used to improve function and cos ­
metic appearance.

•
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Figure 1-5 • Pierre Robin sequence. Micrognathic mandible in
an infant with deft palate. (Co urtesy of Dr. Robert Gorlin.)

Genetic counseling is important for the patient and
family. In non syndromic cases. the risk for cleft devel­
opmen t in a sibling or offspring of an affected person is
3 % to 5% if no oth er first-degree relatives also are
affected. The risk increases to 10% to 20 % if other first­
degree relatives are affected . Th e risk may be even higher
for those with clefts that are associated with syndromes,
depending on th e possibl e inheritance pattern.

COMMISSURAL LIP PITS
Commissural lip pits are small mucosa l invaginations
that occur at th e corners of the mouth on the vermilion
border. Their location sugges ts tha t they may represent
a failure of normal fusion of th e embryonal maxillary and
mandibula r processes.

Commi ssural lip pits appear to be common in adu lts,
w here they have been reported in 12 % to 20 % of the
populati on. Their prevale nce in child ren is considerably
lower, ranging from 0.2 % to 0 .7% of those examined .

Although commissural lip pi ts are generally consid­
ered to be congen ital lesion s, these figu res suggest that
these in vaginati ons often develop later in life. Commis­
sural pits are seen more often in males than in females.
A fam ily history suggestive of autosomal dom inan t trans­
mission has bee n noted in some cases.

Clinical Feat u res

Commissural lip pi ts are usually discovered on routine
examina tion . and the patient often is unaware of their pres­
ence. Thesepits may be unilateral or bilateral. They present
as bli nd fistulas that may extend to a depth of I to 4 mm
(Figure 1-6). In some cases a small amount of fluid may be
expressed from the pit when the pi t is squeezed. presum­
ably representing saliva from minor salivary glands that
drain into the depth of the invagination.
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Figure1·6 • Commissural lip pit. Dep ression at th e labial
commissure.

Unlikeparamedian lip pit s (described in the fo llowi ng
section), commissural lip pits are not associated with
facial or palatal clefts. However. there does appear to be
a sign ificantly higher prevalence of preauri cular pits
(aural sinuses) in these patie nts.

Histopa tholog ic Features

Although biopsy rarely is performed for patients wi th
commissural lip pits. microscopi c exami nat ion reveals a
narrowinvagination lined by stratified squamous epithe­
lium. Ducts from minor sal ivary glands may drain into
this invagination.

Treatment and Prognosis

Becausecommissural lip pits are Virtually always asymp­
tomatic and innocuous, no treatment is usuall y ncces­
sary. lnextremely rare instances, salivary secretio ns may
be excessive or secondary infection may occur, necessi­
tatingsurgical excision of the pit .

PARAMEDIAN LIP PITS
(CONGENITAL FISTULAS OF THE LOWER LIP;
CONGENITAL LIP PITS)
Paramedian lip pi ts are rare congenital invaginat ions of
the lower lip. They are believed to arise from persistent
lateral sulci on the embryonic mandibul ar arch. These
sulci normally disappear by 6 weeks of embryo nic age.

Clinical Features

Para median lip pits typ ically present as bilateral and sym­
metric fistulason either side of the midli ne of the vermi lion
of the lower lip (Figure i -7) . Their appearance can range
from subtledepressions to prominent humps. These blind
sinuses can extend down to a depth of 1.5 em and may

Figure 1·7 • Paramedian lip pits. Bilateral pits (arrows) on the
lower lip in a pat ient with van de r Woude synd rome.

express salivary secretions. Occasionally, only a single pit
is present that may be centrally located or lateral to the
midline. .

The greatest sign if icance of paramedian lip pi ts is that
they are usuall y inherited asan autosomal dominant trait
in comb ination w ith cleft lip and/o r cleft palate (van der
Woude synd rome). Recent genetic studies have shown
that microdeletions at chromoso me bands Iq32 -q41are
the cause of van der Woude syndro me in some families.
Some peopl e w ho carry the trait may not demonstrate
clefts or may have a submuco us cleft pa late; however.
they may pass the full syndrome on to the ir offspring.
Pa ramedian lip pits also may be a feature of the popli teal
pterygium syndrome. characterize d by pop liteal web­
bi ng (pterygi a). cleft lip and/or cleft palate. genita l
abnormali ties. and conge nital bands connecti ng the
upper and lower jaw s (syngna thla).

~

Histopathologic Features

Microscopic examinatio n of a paramedian lip pit shows
a tract that is lin ed by strati fied squamous epithel ium.
Minor salivary glands may com munica te w it h the sinus.
A chronic infl amm atory cell inf il tra te often is noted in the
surro unding con nect ive ti ssue.

Treatment and Prognosis

If necessary. the labial pits may be excised for cosmetic
reasons. The most significant problems are related to
associated conge nitai anoma lies, such as cleft lip and/or
cleft palate. and the potent ial for tra nsmission of the trait
to subsequent generations.

DOUBLE LIP
Double li p is a rare oral anom aly character ized by a
redundant fold of tissue on the mucosal side of the lip. It
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is most often congenital in nature, but it may be acqu ired
later in life. Congenital cases are believed to arise during

the second to th ird month of gestation as a result of the
persistence of the sulcus between the pars glabrosa and
pars villosa of the lip. Acquired double lip may be a com­
ponent of Ascher syndrome, or it may result from tra uma
or oral habits, such as sucki ng on the lip.

Clinical Features
In a patient with double lip, the upper lip is affected much
more often than the lower lip, and occasionally, both lips
arc involved . With the lips at rest, the condition is usually
unnoticeable. but when the patient smiles or when the lips
arc tensed, the excess fold of tissue is visible (Figure 1- 8).

Ascher syndrome is characterized by a triad at
features :

• Double lip
• Blepharoc halasis
• Nontox ic thyroid enlargement
In a person w ith blepharochalasis, recurring edema

of the upper eyelid leads to saggi ng of the lid at the outer
canthus of the eye (Figu re 1- 9) . This droo pi ng may be
severe enoug h to in terfere wi th visio n. Both the doub le
l ip and bleph arochalasis usually occur abrup tl y and
simultaneously, bu t in some cases they develop more
gradually.

The nontoxic thyroid enlargement occurs in as ma ny

as 50 % of patien ts wi th Ascher syndrome and may be
mild in degree. The cause of Ascher syndrome is not cer­
tain: autosoma l dom inan t inheri tance has been sug­
gcstcd in some cases.

Histopathologic Features
On microscopic examination , double lip shows essen­
tia lly normal structu res. Ofte n there is an abundance of

fi gure 1-8 • Double lip. Redundant fold of tissue on the upper lip
in a patient with Ascher syndrome. (Courtesy of Dr.R,C. Zeigler.)
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minor salivary glands. The blepharochalasis of Ascher
syndrome usuall y shows hyperplasia of the lacrimal
glands or prol apse of orbita l fat.

Treatment and Prognosis

In mild cases of double lip, no treatment may be required.
In more severe cases simple surgical excisio n of the

excess tissue can be performed for aesthet ic purposes.

FORDYCE GRANULES
Fordyce gra nules are sebaceous glands that occur on
the oral mucosa . Similar lesions also have been reported
on the genital mucosa. Because sebaceo us glands are

typically considered to be der mal adnexal structu res,
those found in the oral cavity often have been consid­
ered to be "ectopic. " However, because Fordyce granules
have been reported in more than 80 % of the pop ulation.
their prese nce must be consi dered a normal anatom ic
variation.

Clinical Features

Fordyce granules present as mu lti pl e yellow or
yellowish-whi te papular lesions that are most common
on the buccal mucosa and the lateral porti on of the ver­
milio n of the upper lip (Figures 1-1 0 and I -II) . Occa­
sio nally, these glands al so may appe ar in the retr omolar
are a and anterior ton sillar pilla r. They arc more

common in adu lts than in children, probab ly as a result
of ho rmon al factors; puberty appears to sti mulate thei r
development. The lesions are typicall y asymptomati c.
although patients may be ab le to feel a sl ight roug h­
ness to the mucosa . There may be considerable clinic al

... variat ion: some pa tients may have only a few lesions.
whereas others may have litera lly hund reds of these
"granules...

figure 1 -9 • Ascher syndrome. Edema of the upper eye lids
(blepharochalasis).
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Histopathologic Features
Except for the absence of associated hair foll icles.
Fordycegranulesareclosely similar to normal sebaceous
glands found in the skin. Acinar lobu les can be seen
immediately beneath the epithelial surface. often com­
municating with the surface thro ugh a central duct
(Figure 1- 12). The sebaceous cells in these lobules arc
polygonal in shape. containing cent rally located nuclei
and abundant foamy cytopiasm.

Treatment and Prognosis

Beca use Fordyce granules represent a normal anatomic
variation and are asympto mat ic. no treatment is indi­
cated. usually. the cl in ical appearance is characteristic
and biopsy is not necessary for diagnosis.

On occasion. Fordyce granules may become hyper ­
plastic or may form keratin -fi lled pseudocysts. Tumors
arising from these glands arc exceedingly rare.

Figure 1-10 . fordyce granules. Yellow papules on the vermilion
of the upper lip.

Figure 1-11 • Fordyce granules. l esions at the commissure.

lEUKOEDEMA
lcukocd em a is a common oral mucosal conditio n of
unknown cause. It occurs mo re commonly in blacks
than in white s, supporti ng the likelih ood of an ethni c
predisposit ion to its developme nt. Leukoedema has
been reported in 70% to 90 % of black adul ts and in
50 % of black chi ld ren. The prevalence in whites is con­
siderably less. although publis hed reports have ranged
from less than to % to more than 90 % . This var iat ion
may reflect differing popula tion gro ups . examin ation
conditio ns. and str inge ncy of cr ite ria used to make the
di agnosis. At any rate. lcukocderna shows a much
mi lder presentat ion in whites. and often it is hardl y
noticeable. The difference in racial pred ilection may be
explained by the presence of background mucosa l pig­
mentat ion in bla cks th at makes the edemato us changes
more noticeable.

Because leukoedema is so common, it can reason­
ab ly be argued that it repre sents a var iati on of normal
rather than a "disease." This argument can be furt her
supported by the findi ng of similar edemato us mucosa
in the vagina and lary nx . Alt hough leukoedcrna appea rs
to be developm ental in nature. some studies have indi ­
cated that it is more common and more severe in
smokers and become s less pronoun ced with cessation
of smoking.

Clinical Features
Leukoedema is characteri zed by a diffuse. grayish-whi te.
milky. opalescent appea rance of the mucosa (Figure
1-13). The surface frequ entl y appears folded. resul t ing
in w rin kles or whitis h streaks. The lesions do not rub off .
Leukoedema typ icall y occurs bi laterally on the buccal
mucoS'a and may exten d forw ard onto the labia l mucosa.
On rare occasions it can also involve the floor of the

figure 1·12 • fordyce granules. Multiple sebaceousglands
below the surface epithelium.
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Figure 1-13 • Leukoedema. White. wrinkled appearance of the
buccal mucosa.

Figure 1- 14 . Leukoe dema, A. Diffuse white appearance of the
buccal mucosa. B. Whiteness disappears when the cheek is
stretched.

mou th and palatopharyngeal tiss ues. Leukcedcrna can
be easily diagnosed cl in icall y because the w hi te appear­
ance greatly dimin ishes or disappears w hen the check is
everted and stre tched (Figure 1-1 4).

•
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Figure 1- 15 • Leuk oed ema. Parakeratosis and intracellular
edema of the spinouslayer.

Histopathologic Features
Biopsy speci mens of leukoederna demonstrate an
increase in thickness of the epithelium, w ith striking
int racellu lar edema of the spinous layer (Figure 1- 15).
These vacuolated cells app ear large and have pykn ot ic
nuciei. The epi thelia l surface Is frequent ly parakcr a­
tlnlzed. and the rete ridges are broad and elongated.

Treatment and Prognosis
Leukoedema is a benign condit ion. and no treat ment is
requi red. The characterist ic milky-white, opalescent
lesions of the bucca l mucosa tha t disa ppea r w hen
stretc hed help d isti nguish it from other co mmon w hit e
lesions, such as leukoplakia , candidi asis, and lichen
p la nu s. Th e af fected muco sa a lwa ys shoul d be
st retched duri ng cli nical examination to rule out any
und erl ying lesions that may be hidden by the edema­
tous change.

MICROGLOSSIA (HYPOGLOSSIA)

Clinical Features
Microg lo ssia is an unco mmon develo pmental condi­
tio n of unk nown cause that is charac terized by an
abno rmally small to ngue. In rare instances, vir tually the
ent i re tongue may be missing (ag lossia) . Iso lated
micro glossia is known to occur, and mild degrees of
mic rogiossia may be di ffi cult to detect and may go
unnoticed. However. most report ed cases have been
associ ated with one of a grou p of overlapping conditions
know n as oromand ibular-limb hypogen esi s sy n­
drom es. These syndromes feature associated limb
anomalies. such as hyp odactylia (l.e.. absence of digits)
and hypomeli a (l.e.• hypoplasia of par t or all of a limb).
Other patients have had coexisting anomalies. such as
clef t pala te, in traoral bands, and sit us in versus.
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Figure 1-16 • Microglo ssia . Abnormally small tongue associa ted
with const ricte d mand ibular arch.

Figure1-17 • Microg lossia. Associated constriction of the maxil­
lary arch in the same patient shown in Figure 1-16.

Microglossia freq uently is associated w it h hypoplasia of
themandible. and the lower incisors may be missing (Fig­
ures 1-16and 1-17).

Treatment and Prognosis
Trea tment of the patient w it h microglossia depends on
the natu re and severity of the condition. Surgery and
orthodont ics may improve oral functi on. Surprisi ngly.
speech development often is quite good but depends on
tongue size.

MACROGLOSSIA
Macrog lossia is an uncommon condition characterized
by enlargement of the tongue. The enlargement may be
caused by a wide variety of conditions. including both
congeni tal malformations and acquired diseases. The
most frequent causes are vascular malformations and
muscu lar hypertro phy. Box I- I lis ts the most common

Box 1-1 Causes of Macroglossia

CONGENITAL AND HEREDITARY

• Vascular malform ation s
• Lymphangioma
• Hemangioma

• Hemihyperplasia

• Cret inism
• Beckwith -Wiedeman n syndrome

• Down syndro me
• Mucopolysaccharid oses

• Neurofibroma to sis
• Multiple endocrine neopl asia. type 2B

ACQUIRED

• Edent ulous pat ients

• Amyloidosis

• Myxedema
• Acromegaly
• Angioedema
• Carcinoma and ot he r t umors

and important causes of macroglo ssia. Many of these
diseases are discussed in greater detail in subsequent
chapters of this book.

Clinical Features
Macrogloss ia most commonly occurs in children and can
range frprn mi ld to severe in degree (Figure 1-18). In
in /ants. macroglossia may be manifested first by noisy
breathing. drool ing. and difficul ty in eat ing. The tongue
enlargement may result in a li sping speech. The pressure
of the tongue against the mand ible and teeth can pro­
duce a crenated lateral border to the tongue. open bite.
and mandibular progna thism. If the tong ue constantly
protrudes from the mouth. it may ulcerate and become
secondarily infected or may even undergo necrosis.
Severe macroglossia can prod uce airway obstruction .

Macroglossia is a characteristic feature of Beckwith­
Wiedema nn syndro me. a rare hereditary condi tio n that
incl udes many oth er possib le defects. such as:

• o mphalocele (I.e.. protr usion of part of the intes­
tine through a defect in the abdomina l wa ll at the
umbilicus)

• Visceromega ly
• Gigantism
• Neona tal hypoglycemia
Individ uals with Beckwith-Wiedemann syndrome

have an increased risk for several childhood visceral
tumors, incl uding Wilm s tumor, adre nal carcinoma. and
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Figure 1-18 • Macroglossia. large tong ue in a patient wi th Down
syndrome. (Cou rtesy of Dr. Sanford Fenton.)

hcpat ob lastorna . Facia l featu res may include nevus flam ­
rneus of the forehead and eyelid s. lin ear indentations of
the earlobes. and maxillary hypoplasia (resulting in rel­
at ive mandibular prognath ism). The mode of inheritance
of Bcckwi th- Wle dcmann sy ndrome is uncertain . but
autosomal domi nant trans missi on has been suggested,
w it h variab le express iv ity and incomplete pcnctrancc.

In patients with hypothyroid ism (see pag e 720) or
Beckwi th-Wiedemann syndro me, th e tong ue usua lly
shows a di ffu se. smoo th. generalized enlargement. In
those w ith other forms of macroglossia. the tongue usu­
all y has a multinodula r appearance. Examples of this
nod ular ty pe include amyloidosis (see page 710) and
neopl asti c cond it io ns. suc h as ne urofibromatosis (see
page 45S1 and multiple endocrine neopl asia. type 2B
(see page 461) .

In pat ients wit h lymphangiomas (see page 475l. the
tongue surface is characterist ically pebbl y and exhibits
multiple vesicle like blebs tha t represent superficia l
dilated lymph at ic cha nne ls. The enlarged tongue in those
wit h Down syndrome typically demo nstrates a papil ­
lary. fissured surface.

In patients with hemifacial hyperplas ia (see page
37l. the enla rgement wil l be unilateral. Some pat ient s
wi th neurofibroma tosis also can have unilateral lingual
enlargement.

In edentu lous patient s the tongue often ap pears ele­
vated and tends to spread out laterally becau se of loss
of the surrou nding teeth ; as a result. wear ing a dent ur e
may become di ff icult.

Histopathologic Fea tu res

The microsco pic appearan ce of macroglossia depends
on the' specific cause. In some cases, such as the tongue
enlarge ment seen in Down syndrome or edentulous
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patients. no histologic abnormality can be detected.
W hen macroglossia is due to tum or. a neop lastic prolif­
eration of a particula r ti ssue can be. found (e.g.. lym­
phat ic vessels. blood vessels. neural tissue) . M uscular
enlargement occurs in those wi th hcm lhypc rplasla and
Beckw ith -Wiedemann syndrome. In thc patie nt with
amyloidosis. an abnormal protein material is deposi ted
in the tongue.

Treatment and Prognosis

The treatment and prognosis of macroglossia depend on
the cause and severity of the condition. In mild cases.
surgical treatment may not be necessar y. although
speech therapy may be helpful if speech is affected. In
symptomatic patients. reduction glossec tomy may be
needed.

ANKYLOGLOSSIA (TONGUE-TIE)
Ankyloglossia is a developmenta l anoma ly of the tongue
characterized by a short, th ick lingua l frenum resu lti ng
in lim itation of tongue movement. It has been reported
to occur in 1.7 % to 4 .4 % of neonates and is four times
more commo n in boys than in gi rl s. In adults. mi ld forms
are not unusual. but severe ankylog lossia is a relat ively
unco mmo n condit ion that has been estimated to occur
In abo ut 2 to 3 of every 10.000 peop le.

Clinical Features

Ankyloglossia can range in severity from mild cases w ith
li ttl e clinical significance to rare examples of complete
ankylog lossia in w hich th e tongue is act uall y fused to the

. floor of the mout h (Figure 1- 19). Sometim es the frenum
extends forward and at taches to the tip of the ton gue.
and there may be slig ht c1efting of the tip.

Some investigato rs have speculated that anky­
loglossia may contribute to the developm ent of an ante­
rior open bite becau se th e inabi li ty to raise the tongue to
the roo f of the mouth prevents development of th e normal
adult swallowing pattern . However. othe rs have ques­
tioned thi s th eory. It al so is poss ib le th at a high rnucogtn ­
gi val attachment of th e li ngual frenum may lead to peri ­
odontal problems.

It has been suggested tha t tongue- t ie may result in
speech defects. Usually. however. the shortened frenum
resu lts in only min or di fficulties because most peop le can
compensate for the limita tion in tongue movement. Yet
there are rare examples of patien ts w ho have experienced
an immediate not iceable improvement in speech after
surgical correcti on of ankyloglossia . Recent reports from
lapan have theori zed that some ankyloglossia cases can
be associated with an upward and for ward displacement
of the epiglottis and larynx. resulting in various degrees
of dyspnea.
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Figure 1-19 • Ankyloglossia. Abnormal attachment of the lingual
frenum. limitingtongue mobility.

Treatment and Prognosis

Because most cases of ankyloglossia result in few or no
clinical problems. treatment is often unnecessa ry. If there
are functional or periodontal difficulties. a frenectomy
may allow greater freedom of tongue movement. In
youngchildren it often is recommended that surgery be
postponed until age 4 or 5. Because the tongue is always
short at birth. it is difficult in the infant's eariy li fe to
assess the degree of tongue limitation caused by anky ­
loglossia. As the infa'nt grows. the tongue becomes longer
and thinner at the tip. often decreasing the severit y of
the tongue-tic. The condition probably is self -correcting
in many cases because it is less common in adults.

LINGUAL THYROID
Duringthe third to fourth week of fetal life. the thyroid gland
begins as an epithelial proliferation in the floor of the pha­
ryngeal gut. By the seventh embryon ic week. this thyroid
budnormally descends into the neck to its final resti ng posi­
tion anterior to the trachea and larynx. The site where this
descending bud tnvagmates later becomes the foramen
cecum, located at the junctionoftheanteriortwo thirdsand
posteriorthird of the tongue in the midli ne. If the primit ive
gland doesnotdescend normally.ectopic thyroid tissue may
befoundbetween the foramen cecum and the epiglott is. Of
all ectopic thyroids. 90% arc found in thi s region.

Clinical f-eatures
Based on autopsy studies. small asymptomatic remnants
of thyroid tissuecan be discovered on the posteri or dorsal
tongue in about iO% of both men and wo men. However,
clinically evident or symptomatic lingual thyroids are
much lesscommonand are fou r to seven times more fre­
quent in females.presumably because of hormonal infl u­
ences. Symptom s most often develop durin g puberty.

Figure 1-20 • lingual thyroid. Nodular mass of the posterior
dorsal midlineof the tongue in a a -year-old girl.

adolescence, pregnancy, or menopa use. In 70% ofcases.
thi s ectopic gland is the patient's onl y thyroid tissue.

Lingual thyroids may range from smal l, asvrnprornattc
nodu lar lesions to large masses that can block the airway
(Figu re 1-20) . The most com mo n cl inic al symptoms arc
dysphagia. dysphonia, and dyspnea. The mass often is
vascular. but the physical appearan ce is variab le and
there arc no rel iab le features to dist ingu ish it from other
masses that might develop in this area. Hypothyroidism
has been repo rted in up to 33% of patients. Man y authors
say that li ngual thyroid enlargement is a seconda ry phe­
nom enon. compensating for thyroid hypofunct ion. lnter­
estingly. as many as 75% of patie nts with infantile
hypothyroidi sm have some ectopic thyro id tissue.

Diagnosis is best establi shed by thyroid scan using
iodi ne isotopes or technet ium 99m (Figure 1- 21). Com­
puted tomography (C'T)and magnetic resonance imaging
(M RI) can be helpful in deli neating the size and exte nt of
the lesion. Biop sy is often avoided because of the risk of
hemo rr hage and because the mass may represent the
patient's only functioning thyroid tissue. In some cases,
incisional biop sy may be needed to confirm the diagnosis
or to rule out malignant changes.

Treatment and Prognosis

No treatment except periodic follow-up is required for
pat ients wi th asymptomatic lingual thyroids. In sympto­
matic pat ients, suppressive therapy w ith supplemental
thyroid hormone often can reduce the size of the lesio n.
Some aut hors advise that thi s trea tment also should be
tri ed in asymptoma tiC patients to prevent poss ib le sub­
sequent enla rgement. If ho rmo ne therapy docs not elim ­
inate symptoms, surgical removal or ablation with
radi oactive iodine- 13i can be perfor med. If the mass is
surgically excised. autotransplantation to another body



1 2

Figure 1-21 • lingual thyroid . Thyroid scan of the same patient
as in Figure 1-20. The scan showslocalization (central dark zone) of
iodine isotopein the tongue massand minimaluptake in the neck. .

site can be attempted to maintain functional thyroid
t issue and to prevent hypothyro idism.

Rare examples of carcinomas ari sing in lingual thy­
roi ds have been reported: malignancy develops in about
1% of identified cases. Although lingual thyroid s are
decidedly more common in females. this predi lection for
females is less pro nounced for lingual thyroid carci­
nomas. Because a disproportionate number of these
malignancies have been docum ented in males, some
authors have advocated pro phylactic excis ion of lingual
thyroids in men older than 30 years of age.

FISSURED TONGUE (SCROTAL TONGUE)
Fissured tongu e is relati vely common. Numerous
grooves.or fissures. are present on the dorsal tongue sur­
face. The cause is uncertain , but heredi ty appears to play
a signif icant ro le. There isevidence that thecondition may
be either a polygenic trait or an auto somal domina nt t rait
with incomplete pcnetrance. Aging or local environm ental
factors also may contribute to its development.

Clinical Features
Patient s w ith fi ssured tongue exhibit mu lt ip le groo ves, or
furrows, on the surface of the tongue. ranging fro m 2 to
6 mm in depth (Figures 1-22 and 1- 23). Considerable
variation can be seen. In the most severecases, numerous
fissures cover the enti re dorsal surface and divide the
tongue papi llae into mul t iple separate " islands." Some
patients have fissures that arc located mostly on the dor-
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Figure 1-22 • Fissured tongue. Moderate fissuring of the dorsal
tongue. (From Allen eM, Camisa C: Diseases of the mouth and
lips. In Sams WM. lynch P. editors: Principles of dermatology. New
York, 1990, Churchill l ivingstone.}

solatera l areas of the tongue. Other pat ients exhibit a
large central fissure, w it h smaller fissures branch ing out­
ward at right angles. The condition is usuall y asympto­
matic. although some patients may comp lain of mild
burn ing or soreness.

• Most studies haveshown that the prevalence of fissured
tongue ranges from 2% to 5% of the overall popu lation.
The condition may be seen in children or adu lts, but the
prevalence and severity appear to increase with age. In
some Investigations, a male predilect ion has been noted.

A strong associat ion has been found between fissured
tongue and geographic ton gu e (see page 677l. w ith
many patients having both conditions. A hereditary basis
also has been suggested for geographic tongue. and the
same gene or genes may possibly be linked to both
condi ti ons. In fact . it even has been suggested that geo­
graphic tongue may cause fissured tongue. Fissured
tongue also may be a component of Melkersson­
Rosenthal syndrome (see page 295).

Histopathologic Features
M icroscopic examination of fissured tongue reveals
hyperplasia of the rete ridges and loss of the keratin
"hairs" on the surface of the filiform pap illae. The papillae
vary in sizeand often arc separated by deepgrooves. Poly­
morphonuclear leukocytes can be seen migrating into the
epithelium. often form ing microabscesses in the upper
epithelial layers. A mixed inflammatory cell in fi ltrate is
present in the lamin a propria.
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figure 1-23 • fissured tongue. Extensive fissuring involving the
entire dorsal tongue surface.

Treatment and Prognosis

Fissured tongue is a benign condition, and no speci fic
treatment is indicated, The patient shou ld be encouraged
to brush the tongue, because food or debri s entra pped
In the grooves may act as a source of irritation.

HAIRY TONGUE (BLACK HAIRY TONGUE)
Hairy tongue is characterized by marked accumulat ion
of kerati n on the filiform papillae of the dorsal tongue,
result ing in a hairl ike appearance, The condition appar­
ently represents an increase in keratin productio n or a
decrease in norma l kerat in desquamation. Hai ry tongue
is found in about 0.5 % of adults .

Although the cause is uncertain , many affected people
are heavy smokers. Other possible associated factors
include the following:

• Antibiotic therapy
• Poor oral hygiene
• General debilitation
• Radiation therapy
• Use of oxidizing mouthwashes or antacids
• Overgrowth of funga l or bacterial organisms

Clinical Features

Hairy tongue most commonly affects the midline just ante­
rior to the circumvallate papillae, sparing the lateral and
anterior borders (Figure 1-24). The elongated papillae are
usually brown, yellow. or black as a result of growth of
pigment-producing bacteria or staining from tobacco and
food.Sometimes most of the dorsal tongue may be involved,
resulting in a thick, mailed appearance (Figure 1-25) . Mul­
tiple individual elongated filiform papillae may be elevated
by using gauze or a dental instrument. The condition is typ­
ically asymptomat ic, although occasional patients com­
plain of a gagging sensation or a bad taste in the mouth.
Because the diagnosis usually can be made from the clin­
icalappearance. biopsy is unnecessary in most instances.

figure 1-24 • Hairy tongue. Elongated, black-staining filiform
papillae on the posterior dorsal tongue.

figure 1-25 • Hairy tongue. Markedelongation and brown
staining of the filiform papillae, resulting in a hairlike appearance.
(Courtesy of Dr. Robert Strohaver.)

Because of the similarity in names, care should be
taken to avoid confusing hairy tongue with hairy leuko­
plak ia (see page 24i). which typically occurs on the lat ­
eral border of the tongue. Hairy leukoplakia is caused by
the Epstein-Barr virus and is usually associated with
human immunodeficiency virus (HIV) infection or other
immunosuppressive conditions.

Histopathologic Features

On his topatho log ic exami nation, hairy tongue is
characterized by marked elong at ion and hyperpara-
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Figure 1-26 • Hairy tongue. Elongat ion and marked hyper­
keratosi s of the filiform pa pillae. with bacte rial accumulation on
the surface.

keratosis of the filiform pap illae (Figure 1- 26). Usua ll y.
numerous bacteria can be see n grow ing on the epit he­
lial surface.

Treatment and Prognosis
Hairy tongue is a benig n cond ition w it h no serious
seque lae . The major concern is often the ae sthetic
appearance of the tongue along w ith possib le associated
bad breath. Any predispos ing facto rs. such as tobacco.
antibiotics. or mouth washes. shou ld be elimina ted. and
excellent oral hygiene shou ld be encouraged. Desqua­
mation of the hyperkeratotic papillae can be prom oted
by period ic scraping or brushi ng with a toothbr ush or
tongue scrape r. Keratolyt ic agents. such as podophy ll in.
also have been tr ied w it h success, but for safety reasons
their use probably should not be encouraged.

VARICOSITIES (VARICES)
Varicositie s, or varices. are abnorma lly dilated a nd tor­
tuo us vein s. Age appears to be an important etio logic
factor because varices are rare in chil dren but common
in older adu lts. This suggests th at their development may
be an age-re lated degeneration. in w hi ch th ere Is a loss
of connective tissue tone sup porting the vessels. Oral
varices have not been assoc iated wi th systemic hyp er­
tension or other cardiopulmonary diseases. alt hough
one study did find that people with varicose veins of the
legs were more likely to have varicosit ies of the tongue.
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Clinical Features
Th e most comm on type of ora l varicosity is the subl in­
gual varix, w hich occurs in two th ird s of peopl e older tha n
60 years of age. Sublingual vari cosi ties classically present
as mu lti ple blu ish-pu rpl e. elevated or papular blebs on the
vent ral and lateral border of the tongue (Figure 1-27). The
lesion s are usually asymptomatic. except in rare instances
when secondary thrombosis occurs .

Less freq uent ly. solitary var ic es occur in other areas
of th e mou th. especia lly th e li ps and buccal mucosa .
These isolated varicosities often are fi rst not iced after
they have become thrombosed (Figure t -28). Clinica lly.
a thrombosed var ix presents as a fir m. non tender, b luish­
pu rple nodu le that may feel li ke a piece of buckshot
beneath the muco sal surface.

Histopathologic Features
M icros cop ic examination of a varix reveal s a dilated vein.
the wall of wh ich shows little smooth muscle and poorly
developed elastic tissue. If secondary thrombosis has
occurred. the lume n may contai n concentricall y layered
zones of platelets and erythrocytes (l ines of Zah n). The
clot can undergo organi zation via granula tion ti ssue.
wi th subsequent recana lizati on. Older thr ombi may
exhibit dystroph ic calci ficat ion . result ing in formation of
a phlebolith (phlebo = vein; lith = stone).

Treatment and Prognosis
Subl ingual varicosi ties are typ icall y asyrnpromanc, and
no treatment is indicated. Soli tary var icosi ties of th e lips
and buccal mu cosa may need to be surgicall y removed
to confi rm the diagn osis. because of secondary thro mbus

• format ion. or for aesthetic pu rp oses.

CALIBER-PERSISTENT ARTERY
A ca l ibe r-pers istent artery is a commo n vascular
anomaly in w hich a main arterial bra nch exte nds up into
the superficial submucosa l tissues w ithout a reduction
in its diameter. Sim ilar to oral varic es. caliber- persistent
art eries are seen more freq uently in older adu lts. This
suggests that their developm ent may be an age-related
degenerative phenomenon in w hich there is a loss of tone
in the surro und ing supporti ng con nect ive tiss ue.

Clinical Features
Th e ca li ber - pers istent arte ry occ urs alm ost exc lusively
on the lip mu cosa. Either lip ma y be affected. and some
pa tie nts have bilatera l lesions or lesions on both lips.
The avera ge pa ti ent age is 58 years. and th e gender ratio
is nea r ly equ al. Th e lesion pr esent s as a l inea r. arcuate.
or papular eleva tion that ranges from pale to normal to
bluish in color (Figure 1-29). Stretching the lip usually
causes the artery to become inco nspic uo us. The un ique
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figure 1-27 • Varicositi es. Mu ltiple purple dilated veins on the
ventral and lateral surfaceof the tongue.

Figure 1-29 • Caliber-persistent artery. linear. arcuate lesion on
theupper labial mucosa. (Courtesy of Dr. John Lovas.]

feature is pulsation-not only vertically. but a lso in a
lateral direction . However. usually it is not possible to
feel a pulse in a caliber-persistent a rtery with gloved
fin gers.

The lesion is usually asymptomat ic. being discovered
as an incidental finding dur ing an ora l examination:
rarely a patlent may notice a pulsatile lip nodule. A few
cases havebeen associated w ith ulceration of the over­
lying mucosa. In addition. a couple of examples have
been found adjacent to labial squamo us cell carcinomas.
although this is probably coincidenta l.

Histopathologic Features
Microscopic examination shows J thick-walled artery
situatedclose to the mucosal surface (Figure 1-30). The
rat io of the diameter of the a rtery (measured from the
media to the external elastic laminal to the depth of the
artery (measu red from the epithelial and connective

Figure 1 -28 • Varicosity. firm. thrombosed varix on the lower lip.

Figure 1 - 30 • Caliber-p ersistent artery. Thick-walled artery
located just beneath the mucosal surface.

tissue [unct ion to the most supe rficia l aspect of the junc­
tion of the media and external elastic laminal should be
less than 1.6.

Treatment and Prognosis
If the true nature of the callbcr-pcrslstcnt artery can be
recognized clinica lly. no treatm ent is necessa ry. Often­
times a biopsy is performed whe n the lesion is mistaken
for a mucocele or another vascula r lesion . such as a varix
or hemangioma. Brisk bleeding is typically encou ntered
if the lesion is removed.

LATERAL SOFT PALATE FISTULAS
l ateral soft palate fistulas are rare anomalies of uncer­
tain pathogenesis. Many cases appear to be congenital.
possibly related to a defect in the development of the
second pharyngeal pouch . Some fistulas may be the
result of infection or surger y of the tonsillar region.
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Clinical Features
Lateral so ft palate fist ulas are usua lly bilat era l, but the y
may occur only on one side. They are more common on
the anterior tons illar pilla r (Figure 1-31), but they a lso
may involve the poste rior pillar, The pe rforatio ns are typ­
ically asymptomatic, rangi ng from a few millimeters to
more than I em. A few cases have been assoc iated with
other anomal ies, such as a bsence or hypopla sia of the
pala tine tons ils, hea ring loss, and preauricular fistu las,

Treatment and Prognosis
The lesions are innocuous. and no treatment is necessary.

CORONOID HYPERPLASIA
Hype rplasia of the coro noid process of the mandible is
a ra re developmenta l a nomaly that may resu lt in limita ­
t ion of mandibu lar movement. The cause of co ronoid
hyp erplas ia is unkn own, but the overa ll male- to-female
ratio is 5: I . Because most cases have been seen in
puberta l males. an endocrine influence has been sug­
gested. Heredity a lso may playa role. because cases have
been noted in siblings.

Coronoid hyperplas ia may be unila teral or bilateral ,
although bilateral cases a re nea rly five times more
com mon tha n unilatera l exa mples . Unilate ra l enla rge­
men t of the coronoid process also can res ult from a true
tumor, such as an osteo ma or osteochondroma, and such
cases sho uld be disti ngu ished from pu re coronoid hyper ­
plasia . However, some cases reported as tumors of the
co ronoid process actually may have been hyperplas tic
processes rat her than true neoplas ms.

Clinical and Radiographic Features
In a person with unilateral coro no id hyperplasia. the
enlarged co ronoid process impinges on the poste rior sur­
face of the zygoma , restricting man dibula r opening. In
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addition, the mandible may dev iate towa rd the affected
side. Usually, there is no pa in or associa ted abn ormality
in occlus ion. Radiographs may revea l a n irregular,
nodu lar growth of the tip of the coronoid process.

In bilatera l coronoid hype rplas ia , the limitation of
ma ndib ular opening may prog ressively worsen over sev­
era l yea rs during childhood, reaching maxim um severity
during the late teens. The rad iogra ph ic a ppea rance is
charac terized by regular elonga tion of bo th processes.

Beca use the co ronoid process is ofte n supe rimposed
on the zygoma on convention a l radiogra ph s, tomograms
or CT sca ns often de mo ns tra te the hyperplasia more
effect ively.

Treatment and Prognosis
Treatment of co ronoid hyper plas ia co ns ists of surgical
remo val of the elongated co ronoid process or processes
to a llow free dom of ma ndibu la r motion . Coronoidectomy
or co ronoi do tomy is usua lly accomplished via an intra­
ora l approach . Although initial improvement in oral
opening can be effected, the long-term res ults sometimes
can be disappoi nting because of surgically induced
fibros is and the tenden cy for coronoid regrowth. Post­
operat ive physiotherapy is important for reesta blish ing
nor mal functi on .

CONDYLAR HYPERPLASIA
Condylar hyperplasia is an uncom mon malform a tion of
the mandible created by excessive growth of one of the
co ndy les. The ca use of this hyperplasia is unknown. but
loca l circu lato ry prob lems, endocrine distu rbances, and
trau ma have been suggested as possible etiologic factors.

Condy la r hyperplasia can be difficult to distinguish
from hemifacial hyp erpl asia (see page 37); however, in
the latt e r condition the associa ted so ft tissues and teeth
a lso may be enla rged.

A

Figure 1-31 • late ra l palata l fistula . A. Asymptomatic "hole" in the anterior tonsillar pillar.
B. Periodontal probe has bee n used to de monstra te the communication of the lesion with the
to nsillar fossa.
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Clinical and Radiographic Features
ondyla r hyperplasia may manifest itself in a variety of

. ays. including facial asymmetry. prognat hism , cross
ltc, and open bite (Figure 1-32). Sometimes there is

rompcnsatory maxillary grow th and ti lt ing of th e
x clusal pla ne. The condit ion mos t commonly is discov­
ered in ado lescents and you ng adults .

Figure 1-32 • Condylar hyperplasia. Enlargement of the
patient's left condyle has displaced the mandible to the right and
resulted in facial asymmetry.

The radiographic features are qui te vari able. Some
patients have an irregular enlargeme nt of the condylar
head (Figure 1-33); others show elongation of the con­
dy lar neck. Many cases also demons trate hyperplasia of
the entire ramu s. suggest ing that the cond it ion some­
times affect s more than just the condyle. Scintig raphy
using 99mTc_MDPhas been advocated as a useful method
for assessing the degree of bone activity in condylar
hype rp lasia.

Histopathologic Fealures
During act ive growth. proli feration of the con dy lar car­
ti lage is noted. Once condylar growth has ceased, the
condy le has a normal histologic appearance.

Treatment and Prognosis
Condylar hyperplasia is a self- Iimiling condi tion . and
treatme nt is determined by the degree of functional dif­
ficuily and aesthetic change. Some patie nts can be
treated w it h unilateral condylectomy. whereas oth ers
require unilateral or bilatera l mand ibular osteotomies. In
patients wit h compe nsatory maxillary growth, a maxil ­
lary osteotomy also may be needed. Concomitant ortho­
donti c therapy frequent ly is necessary.

CONDYLAR HYPOPLASIA
Condylar hypopla sia . or underdevelopment of the
mandibu lar condyle. can be either congenital or acquired.
Congeni tal condy lar hypoplasia often is associated w ith
head and neck syndro mes, including mandibulofacial
dysostosi s (see page 42 ). oculoauriculovertebral
sy ndro me (Go idenhar sy ndrome) , and hemi facial
microsomia. In the most severe cases there is complete
agenesis of the condyle or ramus <Condy lar aplasia).

Acquired condy lar hypoplasia results from distur­
bances of thegrowth center of the developing condyle. The

Figure 1·33. Condylar hyperplasia. Enlargement of the left mandibular condyle (arrow) . (Cour­
tesy of Dr. Gary Reinhart.)
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most frequent cause is trauma to thocondylar region during
infancy or childhood.Other causes include infections. radi­
ation therapy. and rheumatoid or degenerative arth ritis .

Clinical and Radiographic Features
Condylar hypop lasia can be unila teral or bilateral. pro­
ducing a small mand ible w ith a Class II malocclusion. Uni­
lateral hypoplasia results in distortion and depression of
the faceon theaffected side.The rnandlbular midline shifts
to the involved side when the mouth is opened, accentu­
attng the deformily. Anky losis of the temporomandibular
join t (TMlJ can develop in cases caused by trauma.

The deform ity is observed easi ly on panora mic fil ms
and ca n range in severity. In severe cases the condyle or
ramu s m.y be totally absent. Milder types demo nstrate
a short condylar process , shallow sigmoid notch. and
poorly formed condylar head. A prominen t antegonial
notch may be present. CT scans may be helpful in eval­
uating the condyles.

Treatment and Prognosis
Treatment of the patient w ith condylar hypoplasia
depends on the cause and severity of the defect , bu t sur­
gery often is required . If the condy le is mi ssing• • costo­
chondral rib graft can be placed to help establish an
act ive growth cente r. Osteoto mies some times provi de a
cosmetically acceptable result.

BIFID CONDYLE
A bifid condyle is • rare developmental anom aly char­
acterized by a double-headed mandibular condyle. Most
bifid condyles have a medial and lateral head divided by
an anteroposterior groove. Some condyles may be
divided into an anterior and posterior head.

The cause of bifid condyle is uncertain . Anteroposte­
rior bifid condyles may be of trauma tic origin . such as a
childhood fracture. Medio laterally divided condyles may
result from trauma. abnormal mu scle attachment. ter­
at ogenic agents, or pe rsistence of a fibro us septum
within the condy lar cartil age.

Clinical and Radiographic Features
A bifid condy le is usuall y unilateral , but occasionally both
sides m.y be affected. The malformation is often asymp­
tornatlc and rnav be discovered on routi ne radiographs,
although some patients may have a "pop" or "clic k" of
the TM) when opening their mouths. Rarely does the
patient campi. in of TMI . Radiographs demonstrate a
bilobed appearance of the condylar head (Figure 1-34).

Treatment and Prognosis
Because a bifid condyle is usually asvrnp tornatlc. most
of the time no treatment is necessary. If the pat ient has
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Figure 1-34 • Bifi d condyle. Radiograph of the mandibular condyle
showingadouble head (arrow). (Courtesy of Dr. Ed McGaha.)

joint complaints, the app ropriate temporomandibular
therapy may be requi red.

EXOSTOSES
Exostoses are localized bony protuberances that arlse
from the cortica l plate, These benign growths frequentl y
affect the jaws. The best-known oral exostoses. the torus
palatinus and the torus mandibulari s. Me described
later in the chapter. Other types of exostoses also may
affect the [aws and are considered here.

Clinical and Radiographic Features
Exostoses are discovered most often in adults. Buccal
exostoses occur as a bi lateral row of bony hard nodules
along the facial aspect of the maxill ary and/o r mandi bular
alveolar ridge (Figure 1-35). They are usuall y asyrnpro­
marie. unless the th in overly ing mucosa becomes ulcer­
ated from traurna. One study reported that bucca l exos­
toses were found in 1 of every 1000 adults, altho ugh the
prevalence could be even higher, They occur equally in
males and females.

Palatal exostoses (pa la tal tubercl es) are similar
bony protuberances that develop from the lingual aspect
of the maxillary tuberosities. These lesions are usually
bilateral but m.y affect only one side (Figure 1-36) . They
arc more common in males and have been reported in as
m.ny as 30% to 69% of various populations. Some
patients w ith bucca l or palatal exostoses also may have
palatal or mandi bu lar tori.
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Figure 1 -37 • Reactive subpontine exostosis. Nodular growth
of bone beneath the pontic of a posterior mandibular bridge.

Figure 1 -36 . Exostosis. A. Secondar ily ulcerated palatal
exostosis. B. Radiograph showsan ovoid radiopacity distal to the
molar.
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Trea tme nt and Prognosis

Most exostose s are dist inctive eno ug h clinica lly so tha t
biopsy is unnecessar y. If the d iagnosis is uncerta in. biopsy
should be per formed to ru lc out other bony pathosis.
Sometimes the exostosis must be removed if it repeat ­
edly has been exposed to trauma or has become ulce r­
ated and pain ful. In addition . surgical remova l may be
required to accommodate a dental prosthesis or to allow
for proper flap adaptatlon during periodontal surgery.
Reacttve subpontinc exostoses may need to be removed
if they interfere with oral hygiene or are associated with
adlacent periodontal disease.

Less commonly. solitary exo stoses may occur. pos­
sibly in response to loca l irr itation . Suc h les ion s may
develop from the alveolar bone be neath free gingival
grafts and skin grafts. Presumably placeme nt of the
graft acts as a sti mu lant to th e pe rtos reurn to form new
bone.

Another uncommon, interesting variant is the reac ­
tive subpontine exostosis (subpontic osseous proli f­
eration ; suhpontic osseous hyperplasia), w hich ma y
developfrom the a lveola r crestal bo ne beneath the pontic
ofa posterior bridge (Figure 1-371.

If enough excess bone is present. exostoses may
exhibit a relative radiopacity on dental radiographs (sec
Figure 1-36, Bl.ln rare instancesan exostosismay become
so large that it is d ifficult to distinguish from a tumor,
such as an os teoma (see page 566).

Histopathologic Fea tu res

Mlcroscoplc exam inat ion reveals a mass of dense,
lamellar, cortical bone with a sma ll a mou nt of fibrofa tty
marrow. In some cases an inner zone of trabecular bone

also is prese nt.

Figure 1-3 5 • Exostoses. M ultiple buccal exostoses of the maxil­
lary and mandibular alveolar ridges.
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TO RUS PALATIN US
The torus palatlnus is a common exostosis that occurs
in the midline of the vault of the hard palate. The patho­
genesis of these tori has long been debated. w it h argu­
ments cente ring on genetic versus environmenta l factors.
such as masticatory stress. Some authorities have sug­
gested that the torus palatinus is inherited as an auto­
somal dominant trait. However, others believe that the
development of this lesion is multifactorial , including
both genetic and environmental influences. in this model.
patients are affected by a variety of hereditary and loca l
environmental facto rs; if enough of these factors are
present, a "threshold" is surpassed and the tra it (torus
palatlnus) will be expressed.

Clinical and Radiographic Features
The tor us palatinus presents as a bony hard mass that
arises along the midline suture of the hard palate (Figu res
1-38 to 1-40) . Tori sometimes are classif ied acco rding to
their morphology:

• The f1att orus has a broad baseand a slightly convex,
smooth surface. It extends symmetrica lly onto both
sides of the mid line raphe.

• The spindle toru s has a midline ridge along the
palatal raphe. A mediangroove issometimespresent.

• The nodu lar toru s ar isesas multipl e protuberances,
each with an individual base. These protu berances
may coalesce, forming grooves between them.

• The lob ular torus is also a lobulated mass, but it
rises from a single base. Lobu lar tori can be either
sessile or pedu nculated .

Most palatal tor i are small , measuring less than 2 ern
in diameter; however. they can slowly increase in size
throughout li fe, sometimes to the extent that they fill the
entire palatal vault. Most tori cause no symptoms, but in
some cases the th in overlying mucosa may become
ulcerated secondary to trauma .

The torus palatinus does not usually appear on rou­
ti ne dental radiographs. Rarely it may be seen as a
radiopacity on periapical films if the film is placed behind
the torus when the radiograph is taken .

The prevalence of palatal tori has varied widely in a
number of population studies, ranging from 9% to 60%.
Some of this variation may be due to the criteria used to
make the diagnosis and also may be based on whether
the study was conducted on live patients or skulls. There
do appea r to be significant racia l differences, howeve r,
with a higher prevalence in Asian and Inu it (l.e., Eskimo)
popu lations. in the United States, most studies have
shown a prevalence of 20% to 35% , w ith li ttl e di fference
between whites and blacks. Almost all studies from
aro und the wo rld have shown a pronounced female-ta­
male ratio of 2: I . The prevalence peaks during early adu lt
li fe. taper ing off in later years. This finding supports the
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figure 1-38 . Torus palat inus. Mid line bony nodule of the
palatal vault.

Figure 1-39 • Torus palatinus. l arge, lobulated palatal mass.

theo ry that to ri are dynamic lesions that are related, in
part. to environmental factors; in later life, some may
undergo resorption remodeling in response to decreased
functio nal stresses.

Histopathologic Features

Microscopic examination of the torus shows a mass of
dense, lame llar, cortica l bone. An inner zone of trabec­
ular bone sometimes is seen.

Treatment and Prognosis
Mos t palatal tori can be diagnosed clinica lly based on
thei r characteristic appearance; therefore biopsy rarely
is necessary. In edentulous patients, the torus may need
to be removed surgica lly to accommodate a denture base.
Surgical removal may also be indicated for palatal tori
that become repeatedly ulcerated or tha t interfere with
ora l function.
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figure 1-40 • Torus palatinus. Asymmetric, lobulated bony mass.

TORUS MANDIBULARIS
The torus mandibu la ri s is a common exostosis that
develops along the lingual aspect of the mandible. As
with torus palatinus, the cause of ma ndibular tor i is
probably multifactorial, includ ing bot h genetic and envi­
ronmental influences.

Clinical and Radiographic Features
The mandibular tor us presents as a bony protuberance
along the lingual aspect of the mandible above the mylo ­
hyoid line in the region of the premolars (Figure 1- 41 ).
Bilateral involvement occurs in more than 900/0 of cases.
Most mandibular tori occur as single nodules. although
multiple lobules paralleling the teeth are not unusual.
Pa tients often are unaware of the ir pre sence unless the
overlying mucosa becomes ulc erated secondary to
trauma . In rare instances. bilateral tori ma y become so
large that they almost meet in the midli ne (Figure 1-42).
A large mandibular torus may app ear on periapical
radiographs as a radiopacity superimposed on the roots
of the teeth (Figure 1- 43), especially on anteri or films.
Mandibular tori arc easi ly visualized on occlusal radi­
ographs (Figure 1-44).

Studies indicate that the torus mand ibularis is not as
com mon as the torus palatinus: the prevalence ranges
from 5% to 40%. Like the toru s palatinus, the man­
dibular torus appears to be more common in Asians and
Inui ts. The prevalence in the United States ranges from
7% to 10%, wi th little difference betwe en bla cks and
whites. A slight male predilect ion has been not ed.

The prevalence of mandibu lar tor us peaks in early adult
life, tapering slightly in later years. In addition , the preva­
lence has been correlated with bot h brux ism and the
number of teeth remain ing present. These findings sup­
port thetheory that the torus mandlb ularis is multifacto­
ria l in development and respond s to functional stresses.

Figure 1-41 • Torus mandibularis. Bilateral lobulated bony
protuberances of the mandibular lingual alveolar ridge.

Figure 1-42 • Torus mandibularis. Massive "ktssing" tori meet in
the midline.•

Figure 1 -43 • Torus mandi bulari s. Torus is causing a radiopacity
that is superimposed over the roots of the mandibular teeth.
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Histopathologic Features
The hi stopathology of the toru s mandibu lar is is similar
to that of other exostoses . consisting primarily of a
nodular mass of dense. cortica l lamellar bone (Figure
1-45) . An inner zone of trabecular bone with associated
fatty marrow sometimes is visible.

Treatment and Prognosis
Most mandibular tori are easily diagnosed cl inica lly. and
no treatment isnecessary. However,surgical removal may
be requ ired to accommodate a lower full or part ial den­
ture. Occasionally, tori may recur if teeth are still present
in the area.

EAGLE SYNDROME (STYLOHYOID
SYNDROME; CAROTID ARTERY SYNDROME)
The styloid process is a slender bony projection that orig­
inates from the in ferior aspect of the temporal bone,
anteri or and medial to the sty lomastoi d foramen. It is
connected to the lesser corn u of the hyoid bone by the

Figure 1-4 4 • To rus mandibularis. Occlusal radiog ra ph showing
bilatera l mandibular tori.

Figure 1-45 • Torus mandibularis. Nodular mass of dense.
cortica l bone. Some fatty marrow is visible at t he base of t he
specimen.

•

ORAL & MAXILLOFACIAL PATHOLOG"

stylohyoid ligament. Th e externa l and int ernal caro tid
arteries lie on either side. Elongation of the sty lo id
process or mineralization of the stylohyoid ligament
comp lex is not unusual. hav ing been reported in 18% to
40% of the pop ulat ion in some radiograph ic reviews.
Such minerali zati on is usuall y bilateral, but it may affect
only one side. M ost cases are asymptomatic ; however, a
small number of such pat ients experience symptoms of
Eagl e syndrome. caused by impingement or compres­
sion of adjace nt nerves or blood vessels.

clinical and Radiographic Features
Eagle syndrome most commonly affects adults. The
patient experiences vague facial pain. especially w hile
swallowing, turning the head. or opening the mouth.Other
symptoms may include dysphagia. dysphonia. otalgia.
headache, dizz iness, and transie nt syncope.

Elongat ion of the styloid process or min erali zation of
the sty lohyo id ligam ent comp lex can be seen on pano­
ramic or lateral - jaw radiographs (Figure 1-46). The min­
eralized stylohyoid complex may be palpated in the ton­
silla r fossa area. and pain often is elicited.

Classic Eagle syndrome occu rs afte r a tonsillectomy.
Developm ent of scar tissue in the area of a minerali zed
sty lohyoid complex then results in ccrvicopharyngcal
pain in the regio n of cran ial nerves V, VI I. IX, and X, espe­
cially during swallowing. Some authors reserve the term
"Eagle syndrome" only for those cases in which the ossi­
fica t ion of the stylohyoid chain occurs as a result of the
tonsi ll ectomy or other neck trau ma.

Figure 1-46 • Eagle syndrome. Mineralizatio n of the stylohyoid
ligament isvisible posterior to the mandibular ramus.



CH APTE R t • Developmenta l Defects of the Oral and Maxillofacial Reg ion 23

A second for m of this condition unrelated to tonsil ­
lectomy is sometimesknown ascarotid artery syndrome
or stylohyoid syndrome. The elongated. mi neral ized
complex is thought to imp inge on the internal or extern al
carotid arteries and associated sympathetic nerve fibers.
The patient may complain of pain in the neck w hen
lurning the head, and th is pain may radia te to other sites
inthe head or neck.

Traumatic Eagle syndrome also has been reported, in
which symptoms develop afte r fracture of a minerali zed
stylohyoid ligament.

Treatment and Prognosis
Treatment of Eagle syndrome depends on the severi ty of
the symptoms. For mild cases. no treatment may be nec­
essary (except reassurance of the patient). Local in jec­
tion ofcorticosteroids sometimesprovides relief. In more
severe cases. partial surgical excision of the elongated
styloid process or mineralized sty lohyoi d ligament is
required. Usually, this is accomplished via an int raoral
approach, although an extraoral approach also can be
used. Theprognosis is good .

STAFNE DEFECT (STAFNE BONE CYST;
UNGUAL MANDIBULAR SALIVARY GLAND
DEPRESSION; LATENT BONE CYST;
STATIC BONE CYST; STATIC BONE DEFECT;
LINGUAL CORTICAL MANDIBULAR DEFECT)
In1942. Stafnedescribed a series of asymptomati c radi o­
lucent lesions located near the angle of the mand ib le.
Subsequent reports of similar lesions have shown that
this condition representsa focal concavity of the cortical
bone onthelingual surfaceof the mandible. In most cases,
biopsy hasrevealed histologically normal saliva ry gland
tissue, suggesting that these lesions represent develop­
menial defectscontaining a portion of the submandibular
gland. However. a few of thesedefects have been reported
to be devoid of contents or to contain muscle. fibro us
connective tissue, blood vessels, fat , or lymphoid tiss ue.

Similar lingual cortical defects also have been noted
moreanteriorly in themandible, in thearea of the incisor,
canine, or premolar teeth. These rare defects have been
related to the sublingual gland or to aberra nt salivary
gland tissue. tn addition , one report has implicated the
parotidgland as the cause of an apparent cortical defect
10the upper mandibular ramus. Therefo re all of the ma jor
salivary glandsappear to be capab le of causing such cor­
tical concavi ties.

Clinical and Radiographic Features
The classic Stafne defect presents as an asymptomatic
radiolucency below the mandibula r canal in the posterio r
mandible, between the molar teeth and the angle of the

mandible (Figure 1-47). The lesion is typ icall y well cir­
cumscribed and has a sclerotic border. Sometim es the
defect may interrupt the continuity of the inferior border of
the mandible, w ith a palpable notch observed clinically in
this area. Most Stafne defects are unilateral. alth ough bila t­
eral cases may be seen. Anter ior lingual salivary defects
associated with the sublingual gland present as well­
defined radiolucencies that may appear superimposed over
the apices of the anterior teeth (Figures 1-48 and 1-49).

Posteri or Stafne defects are not rare. hav ing been
repo rted in 0.3% of panoramic radiographs. A str iki ng
male predilection is observed, w it h 80% to 90% of all
cases seen in men.

Figure 1-47 • Stafne defect. Radiolucency of the posterior
mandible below the mandibular canal.

•

Figure 1·48 • Stafn e de fect. Anterior radiolucent lesion of the
body of the mandible associated with the sublingual gland.
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Figure 1-49 • Stafne defect. Lingual surface of the mandible
showing an anterior corticaldefect caused by the sublingual gland.

Figure 1-50 . Stafne defect. A. Ill-defined radio lucency near the
angle of the mandible. B. Appearance of the same defect several
yearslater showing enlargementof the lesion. (Courtesyof Dr.
Carroll Gallagher.)

Altho ugh the defect is bel ieved to be developmenta l in
na tu re, it does not appear to be present from birth. Most
cases have bee n repor ted in middle- aged an d olde r
adu lts . with children rarely affected ; this implies that the

Figure 1-51 • Stafne defect. CT image of the same lesion in
Figure 1-50 , showinga left lingual cortical defect (arrow).
(Courtesyof Dr. Carroll Gallagher.)

lesion usu ally "deve lops" at a la ter age. Staf ne defects
typ ically rem a in sta ble in size; he nce the name static
bo ne cys t. In a few cases. however, the lesion has
inc reased in size over time (Figure I-SOL Th is a lso indi­
cates that these lesions are not congenital.

The diagnosis ca n us ua lly be ma de on a clinical basis
by the typica l radiograp hic location a nd lack of symp ­
to ms. If the clinical d iagn os is is in dou bt, it ca n be con­
firmed by CT scans, MRI, or s ialog ra phy. CT scans and
MRls show a we ll-defi ned co ncavi ty on the lingual sur-

• face of the ma nd ible (Figure I- 51). Sialogra ms may be
abl e to demonstrat e the presence of sa livar y gland tissue
in the a rea of the defect.

Histopathologic Features
Beca use of the typica l rad iographic appea ra nce , biops y
is usu ally no t necessa ry to establish the diagnosis of
Staine defects of the posterior ma ndible. If biopsy is per­
form ed, no rma l submandibu lar glan d tissue is usually
seen. However, some defects are devoid of tissue or con­
tain muscle, bloo d vessels, fat , connec tive t iss ue, o r lym­
phoid tissu e. In cases rep ort ed to be devoi d of contents.
it is poss ible tha t the gla nd was s imply displaced at the
time of biop sy.

Treatment and Prognosis

No treatment is necessa ry for patien ts with Stafne defects
of the posterior man dible, a nd the prognosis is exce llent.
Beca use a nte rior lingual saliva ry defects ma y be difficult
to recognize, biopsy ma y be necessary to rule ou t ot her
pat hologic lesion s.
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Developmental Cysts

By definition, a cyst is a pathologic cavity (often fluid
fllled) that is lined by epithelium. A number of diffe rent
developmental cysts of the head and neck have been
described. Some of these have been considered histori­
cally as "fissural" cysts because they were thought to
arise from epithelium entrapped along embryo nal li nes
of fusion. However, the concept of a fissu ral origin for
many of these cysts has been questi oned in more recent
years. In many instances the exact pathog enesis of these
lesions is still uncertain. Regardless of their origin . once
cysts develop in the oral and maxillofacial region, they
tend to slowly increase in size, possib ly in response to a
slightly elevated hydrostat ic lum inal pressure.

PALATALCYSTS OF THE NEWBORN
(EPSTEIN'SPEARLS; BOHN'S NODULES)
Small developmental cysts are a common finding on the
pala te of newborn infants. It has been theor ized that
these "inclusion" cysts may ar ise in one of tw o ways.
First, as the palata l shelves meet and fuse in the midli ne
during embryonic life to form the secondary palate, small
islands of epithelium may become entrapped below the
surface along the median palatal raphe and form cysts.
Second, these cysts may arise from epit helial remnants
derived tram the develop ment of the min or saliva ry
glands of the palate.

As originally described, Epstein's pearls occur along
the median palatal raphe and presumably ar ise from
epithelium entrapped along the line of fusion. Bohn 's
nodules are scattered over the hard palate, often near
the soft palate junct ion and are believed to be derived
fromtheminor salivary glands. However, thesetwo terms
have been used almost in terchangeably in the litera ture
and also have often been used to describe ging ival cysts
oithenewborn (seepage 601), similar-appearing lesion s
ofdental lamina or igin. Therefore the term pa latal cys ts
of the newborn may be preferable to help distin gu ish
them from gingival cysts of the newborn . In addition,
because these cysts are most common near the midli ne
at the junction of the hard and soft pa lates, it is usuall y
difficult to ascertain clinically wh ether they are ari sing
from epithelium entrapped by fusion of the palate or from
the developing minor sal ivary glands .

Clinical Features
Pa latal cysts of the newborn are quite common and have
been reported in 65% to 85% of neonates. The cysts are

Figure 1-52 • Epstein'spearl s. Small keratin-filled cysts at the
junction of the hardand soft palates. (From Neville BW, Damm
DO, White OK: Color atlas of clinical oral pathology. ed 2,
Philadelphia, 1999, Williams & Wilkins.)

small , 1- to 3-mm white or yellow ish-white papules that
appear most often alon g the midline near the junct ion of
the hard and soft palates (Figure I -52), Occasionally,
they may occur in a more anterior location along the
raphe or on the poster ior palate lateral to the midlin e.
Frequen tly a cluster of two to six cysts is observed,
although the lesions also can occur singly.

Histopathologic Features
M icroscopic exam ination reveals keratin-filled cysts that
are lined by strati fied squamous epit helium. Sometimes
these cystsdemonstrate a communication w ith the muco­
sal sur face.

Treatment and Prognosis
Pa Iq,taI cysts of the newborn are innocuou s lesion s, and
no tr eatm ent is require d. Th ey are self - healing and
rarely observab le several weeks after birth . Presum ­
ably the epithelium degenerates, or the cysts rup ture
onto the mucosal surface and elimi nate their kerati n
contents.

NASOLABIAL CYST (NASOALVEOLAR CYST)
The nasolabial cyst is a rare developmental cyst that
occu rs in the upper lip lateral to the midline. Its patho­
genesis is uncertain, although there are two major the­
or ies. One theory considers the nasolabial cyst to be a
" fissural" cyst arising from epit helia l remnants entrapped
along the lin e of fusion of the maxillary, medial nasal ,
and lateral nasal processes. A second theo ry suggests
that these cysts develop from misplaced epitheli um of the
nasola crima l duct because of their similar locati on and
histology.
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Figure 1 ~ 53 • Nasolabia l cyst . A. Enlargement of the left upper lip with elevation of the ala of the
nose. B. Intraoral swelling fills the maxillary labial fold. (Courtesy of Dr.Jim Weir.)

B

Clinica l and Radi ographic Features
The nasola bial cyst usu a lly appea rs as a swe lling of the
upper lip la tera l to the midline. resulting in elevation of the
ala of the nose. The enlargement often elevates the mucosa
of the nasa l vestib ule a nd ob literates the maxilla ry muco­
labial fold (Figure I-53). On occasion . this expa nsion ma y
result in nasal obstruction or may interfere wi th the
wearingofa denture. Pa in is uncommon unless the lesion
is secondari ly infected . The cyst may rupture sponta­
neously a nd may dra in into the oral cavity or nose .

Nasolabia l cysts are most com monly seen in adults,
with a peak prevalen ce in the fourt h a nd fifth decad es of
life. A significant predilection exists for wo me n. with a
female-to-male ra tio of 3: I. Approximately 10% of the
reported cases have bee n bilateral.

Because the nasolabial cyst arises in soft tissues, in
most cases there are no radiographic changes. Occasion­
ally. press ure resorption of the underlying bone may occur.

Histopathologic Features
The na solab ia l cys t is cha rac te ristica lly lined by pse u­
dostrat ified co lumna r epi the lium, often dem onstrat ing
gob let cells a nd cilia (Figure I-54) . Areas of cuboida l
epithelium and squamous metaplasia are not unusual.
Apocri ne changes also have been repo rted, The cyst wa ll
is co mposed of fibro us co nnec tive tissue with adjacen t
ske leta l mus cle. infla mmation may be see n if the lesion
is seconda rily infected.

Treatment and Prognosis
Complete surgical excision of the cyst via an intraoral
ap proa ch has been the treatmen t of choice. Beca use the
lesion is often close to the floor of the nose. it is some­
timesnecessaryto sacrificea portion of the nasal mucosa
to ensure total removal. Recurrence is rare. Recently an
a lternative trans nasa l approach has been suggested that
a llows endoscop ic ma rsu pializa tion of the cyst ic cavi ty.

Figure 1 -54 • Nasolabial cyst . Pseudostratified columnar
epi thelial lining.

"GLOBULOMAXILLARY CYST"
As originally described. the "g lobu lo maxi lla ry cyst" was
purported to be a fissu ral cyst that a rose from epithe lium
entrap ped dur ing fusion of the glob ula r po rtion of the
medial nasa l process with the maxillary process. This
concept has been quest ioned . however. because the glob­
ular portion of the medial nasal process is prima rily
united with the max illary process a nd a fusio n does not
occur, Therefore. epithelia l entra pmen t sho uld not occur
duri ng embryolog ic deve lopment of this area. Curre nt
theory holds that mos t (if not all) cysts that develop in the
glob ulomaxillary area are actually of odontogenic orig in.

Clinical and Radiographic Features
The "globu lomaxil lary cyst" classica lly deve lops between
the maxi llary latera l incisor a nd cuspid teeth. a lthough
occasional globulomaxillary lesions have been reported
'between the central ana lateral ·1I1 <:'IS0 ". Raaioglaphs
typ ically demonst rate a we ll-c ircumscribed unilocu lar
radiol ucency between a nd a pica l to the teeth (Figure
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1-55l. Beca use th is radiolucency often is constric ted as
it extends down between the teeth. it may resemble an
inverted pear. As the lesion expan ds. tippi ng of the tooth
roots mayoccur.

Histopathologic Features
Virtually ali cysts in the globulomaxi liary regio n can be
explained on an odontogenic basis. Many are lined by
inflamed stratified squamo us epithelium and are consts­
tent with periapical cysts (sec page 116), Some exhibit
speci fichistopathologic features of an odontogenic ker­
atocyst (see page 594) or developm enta l lateral peri ­
odontal cyst (see page 602). It also has been theori zed
ihat some of these lesions may arise from inf lammation
ofthe reduced enamel epit heli um at the time of erupt ion
ofthe teeth.

On rare occasions cysts in the globu lomaxi liary area
may be lined by pscudo strat if ied. cil iated columnar
epithelium. Such cases may lend credence to the fissura l
theory of origin. However. th is epit heli um may be
explained by the close prox imity of the sinus li ning. In
addition. respiratory epithelium also has been reported
in periapical cysts. dent igerous cysts. and glandular
odontogenic cysts found in other locations.

Treatment and Prognosis
Treatment of cysts in the globu lomaxill ary area usually
conslsts ofsurgical enucleation. If the lesion can be related
to an adjacent nonvita l tooth. then endodont ic therapy
may be appropriate. Prognosis depends on the specific
histopathologic type of cyst. Except for the odontogenic
keratocyst, the recurrence potentia l should be low.

NASOPALATINE DUCT CYST
(INCISIVECANAL CYST)
The nasopalatin e duct cyst is the most common non­
odontogenic cyst of the ora l cavity. occurring in about
I% of the population. The cyst is believed to ari se from
remnants of the nasopalatine duc t. an embryolog ic
structure connecting the ora l and nasal cavities in the
area of the incisive cana l.

In the 7-week-o ld fetus. the develop ing palate con­
ststs oftheprimary pa late, which is for med by the fusion
ofthe medial nasal processes. Behind the prima ry palate.
downgrowth of the nasal septum produces two commu­
nications between the oral and nasa l cavities. the prim­
itive nasal choanae. Formation of the secondary palate
begins around the eighth int rauterine week. w it h down ­
ward growth of the medial parts of the maxi lla ry
processes (palat ine processes) to a locat ion on either
side of the tongue.

As themandible develops and the tongue drops down.
these palatine processes grow horizontally. fusing w ith
ihe nasa l septum in the midline and wi th the pr imary
palate along their anterior aspect. Two passageway s per-

Figure 1 -55 • "Globulomaxillary cyst. " Inverted pear-shaped
radiolucency (arrow) between the maxillary right cuspid and the
lateral incisor. Biopsy revealed a periapical cyst.

sist in the midline between the prima ry and secondary
palates (the incisive canal s). Also formed by th is fusion
and found w ithin the incisive canals are epithel ial struc ­
tures-the nasopala ti ne ducts. These ducts normali y
degenerate in humans but may leave epi thelia l remnants
behind in the incisive canals.

The incisive canals begin on the floor of the nasal cavity
on eit her side of the nasal septum. coursing downward
and forw ard to exit the palatal bone via a common foramen
in the area of the inci sive papilla. In additio n to the
nasopalatin e ducts. these canals contain the nasopalatine
nerve plusanasto mosing branc hesof thedescending pala­
tine and sphenopalatine arteries. Occasiona lly, two
smaller foramina carrying the nasopa latine nerves-the
canals of Scarpa-are found w ithin the incisive foramen .

In some mammals the nasopalatine ducts remai n
pateni and provide communicatio n between the oral and
nasaIcavities. On rare occasions. patent or partially patent
nasopalatine ducts may be encountered in humans. In
mammals the nasopalatine ducts may communicate with
the vomer- nasal organs of Jacobson . acting as an acces­
sory olfactory organ. However. in humans . lacobson 's
organ usually recedes in uterine life to become a vestigial
structure.

It has been suggested that the nasopalatine duct cyst
may ari se from the epithelium of lacobsori 's organ. but
this appears highly unlikely. Trauma or infec tio n of the
duct and mucous retention of adjacent minor salivary
glands also have been menti oned as possible etiologic
factors. but the roleof each has been questioned. Al thou gh
the pathogenesisof th is lesion is stiII uncertain. the lesion
most likely represents a spontaneous cyst ic degenera­
tion of remnants of the nasopalat ine duct.

Clinical and Radiographic Features
The nasopalat ine duct cyst may develop at almost any age
but is most common in the four th to sixth decades of life.
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In spite of its being a "developmental" cyst , the nasopala­
tine duc t cyst is rarely seen durin g the first decade. Most
studies have shown a male predilection .

The most common presenting symptoms include
swelling of the anterior palate. drainage. and pain (Figure
I-56). Patients sometimes relate a long history of these
symptoms, probably because of their intermittent nature.
However. many lesions are asymptoma tic and are dis­
covered on rout ine radiograph s. Rarely a large cyst may
produce a "thro ugh- and- through" fluctuant expansio n
involving the anterior palate and labia l alveolar mucosa .

Figure 1-56 • Nasopalatine duet cyst. Fluctuant swelling of the
anterior hard palate.

Figure 1-57 • Nasopa latine duct cyst . Well-circumscribed
radiolucency betweenand apical to the roots of the maxillary
central incisors.

ORAL & MAXILLOFACIAL PATHOLOGY

Radiograph s usuall y demonstrate a well-circumscribed
radiolucency in or near the midline of the anterior max­
illa , betwee n and ap ical to the central inc isor teeth (Fig­
ures I-57 and I -58). Root resorption is rarely noted. The
lesionmostoften is round or oval with a sclerotic border.
Some cysts may have an inverted pear shape. presum­
ably because of resistance of adjacent tooth roots. Other
examp les may show a classic heart shape as a result of
super imposit ion of the nasal spine or because they are
notched by the nasa l septum .

The radiograph ic diameter of nasopa latine duct cysts
can range from small lesions, less than 6 mrn, to destruc­
tive lesions as large as 6 em. However, most cysts are in
the range of 1.0 to 2.5 em, wi th an average diameter of
1.5 to 1.7 em. It may be difficult to dist inguish a small
nasopal atin e duct cyst from a large I ncisive foramen. It
is generally accepted that a diamet er of 6 mm is the upper
lim it of no rmal size for the incisive foramen. The refore a
radiolucency that is 6 mm or smalle r in this area is usu­
ally considered a normal foramen unless other clinical
signs or symptoms are present.

In rare instances , a nasopalatineduct cyst may develop
in the soft tissues of the Incisive pap il la area without any
bony involvement. Such lesions often are called cysts of
the incisive papilla . These cysts frequently demo nstrate
bluish discoloration as a result of the fluid contents in
the cyst lumen (Figure I-59).

Figure 1 -58 • Nasopalatine duct cyst . large destructive cyst of
the palate.
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Histopathologic Features
The epit helial lining of nasopalatine duct cysts is highl y
variable (Figures 1- 60 and 1-61I . It may be composed of:

• Stratified squamo us epitheliu m
• Pseudostrati fied columnar epithelium
• Simpl e columnar epithelium
• Simpl e cuboi dal epi the lium
Frequent ly. more than one epit helial type is found in

the same cyst.
Strat ified squamous epit helium is most common ,

present in about three fourths of all cysts. Pseudostratl­
fled columnar epi theli um has been reported in approxi­
mately one th ird of all cases.Simplecolumnar and cuboidal
epithelium are discovered less frequent ly.

Cilia and gob let cells may be found in associat ion w ith
columnar linings. The type of epit heli um may be related
10 the vertical position of the cyst within the incisive

Figure 1-59 • Cyst of the incisive papilla. Swelling of the
incisive papilla.

Figure 1-61 • Nasopalat ine duct cyst. Flattened cuboidal
epithelial lining.

canal. Cysts developin g wi thin the superior aspect of the
canal near the nasal cavity are more likely to demon­
strate respiratory epi thelium; those in an inferior posi­
ti on near the ora l cavity are more likely to exhibit squa­
mous epit helium.

The contents of the cyst wall can be a helpful diagnost ic
aid. Because the nasopalat ine duct cyst arises wit hin the
incisive canal, moderate- sized nerves and small muscular
art eries and veins are usually found in the wall of the cyst
(Figure 1- 62). Small mucous glands have been repor ted in
as many as one third of cases. Occasionally, the clinician
may see small islands of hyaline cart ilage. Frequent ly, an
inflammatory response is noted in the cyst wall and may
range from mild to heavy. This inflammation is usuall y
chroni c in natureand iscomposed of lymphocytes. plasma
cells. and hlstlocytes, Associated acute in flamm atory cells
(neut rophils) sometimes may be seen.

Figure 1-60 . Nasopalat ine duct cyst. Cystic lining showing
transition from pseudost ratifledcolumnar to stratified squamous
epit helium.

Figure 1-62 • Nasopalati ne duct cyst. Cyst wall showing blood
vessels,nerve bundles, and minor sa livary glands.
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Treatment and Prognosis
Nasopalatine duct cysts are treated by surgical enucle­
ation . Biopsy is recommended because the lesion is not
diagnos t ic radiographicall y; other benign and malignant
lesions have been known to mimic the nasopa latin e duct
cyst. The lesion is best approached w it h a palata l flap
that is reflected aft er an inc ision is made along the lin­
gual gingival margin of the ant erior maxillary teeth.
Recurrence is rare. Malignant transformation has been
reported in a coup le of cases. but thi s is an ext remely
rare complica tion .

MEDIAN PALATAL (PALATINE) CYST
The media n palat al cys t is a rare fissural cyst that theo­
reti call y develops from epit helium ent rapped along the
embryoni c li ne of fusion of the lat eral pa lata l shelves of
the maxilla . This cyst may be difficu lt to dist inguish from
a nasopal atin e duct cyst. In fact . most "median palatal
cysts" may represent posterio rly posit ioned nasopala­
tine duct cysts. Because the nasopalat ine duct s course
posteriorl y and super iorly as they extend from the inci­
sive canal to the nasal cavity, a nasopalatine duct cyst
that arises from posterior remnants of thi s duct ncar the
nasal cavity might be mistaken for a media n palatal cyst.
On the other hand. if a t rue median palatal cyst were to
develop toward the anterior portion of the hard palate. it
could easily be mistaken for a nasopalatine duct cyst.

Clinical and Radiographic Features
The median palatal cyst presents as a fir m or fluc tuan t
swelling of the midline of the hard pala te posterior to the
pa latine papilla . The lesion appears most frequent ly in
young adults. Often it isasymptomatic. but some pat ient s
complain of pai n or expans ion. The average size of this •
cyst is 2 X 2 ern, but somet imes it can become quite large.
Occlu sal radiographs demonstrate a well -c irc umscribed
radiolucency in the midl ine of the hard palate (Figure
1-6 3). Occasional reported cases have been associa ted
with divergence of the central incisors. although it may
be di fficult to rule out a nasopalatine duct cyst in these
ins tances.

It must be stressed that a true median palatal cyst
should exhibit cli nical enlargement of the pala te. A mid­
line radio lucency w ithout cl ini cal evidence of expa nsion
is probab ly a nasopala tine duct cyst.

Histopathologic Features
Microscopic examination shows a cyst that is usually
lined by stratif ied squamous epit helium. Areas of cili ated
pseudostratified columnar epi the lium have been reported
in some cases. Chronic inflamma tion may be present in
the cyst wall.

ORAL & MAXILLOFACIAL PATHOLOGY

Figu re 1 ~ 63 • Median palatal cyst. Well-circumscribed radio­
lucency apical to th e maxillary incisors in the midline. At surge ry
the lesion was unrelated to the incisive canal. (Courte sy of Dr.
Timothy Armanini.)

Treatment and Prognosis
The median palatal cyst is treated by surgical removal.
Recurrence should not be expected.

"MEDIAN MANDIBULAR CYST"
The " me di an mandibular cyst" is a cont rovers ial lesion
of questionable existence. Theoretically. it represents a
fissural cyst in the anter ior midli ne of th e mandibl e that
develops from epitheli um entrapped during fusion of the
hal ves of the mandible during embryonic li fe. However.
the mand ible actually develops as a single bllobcd pro­
liferation of mesenchym e w it h a central isthmus in the
midl ine. As the mandible develops. this ist hmus is eli m­
ina ted. Therefore because no fusion of epitheliu m- lined
processes occurs, entrapment of epitheliu m should not
be possible. For this reason it app ears likely that most
(i f not all) of these midline cysts are of odo ntogen ic
origi n.

Clinical and Radiographic Features
Reported cases of "median mandibular cyst" have pre­
sented as a midline radiolucency found between or apical
to the mandibula r central inci sor teeth . Cort ica l expan­
sion may be noted. A couple of purported cases have been
parti ally wi thin bone and part iall y within soft ti ssue.
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Histopathologic Features
The type of epitheli al lin ing varies in repo rted cases of
"media n mandibu lar cyst ." The most common lin ing is
composed of strati fied squamous epit heli um, and most
of these cases may actua ll y have been per iap icai or
residual cysts, Some cysts in th is locat ion may be clas­
sified as odon togenic keratocys ts or developmental lat­
eral periodontal cysts.

A few reported cysts have been lined w ith pseudo­
stratified, ciliated columnar epitheli um. These findings
raise the greatest possib ility of the existence of an actual
fissural cyst in th is locati on. However, periapical cysts
exhibit respiratory epithelium in rare instances. In addi­
lion. these cases now may fit into the category of glan­
dular odontogenic cyst (see page 607), a more recentl y
recognized developmenta l cyst of odontogenic origin.

Treatment and Prognosis
Ihe treatrnent of choice for cysts in the median mandibu lar
area is surgical enucleation. Recurrence is not expected in
most cases.

EPIDERMOID CYST OF THE SKIN
The epidermoid cyst is a common cyst of the skin that
is lined by epidermis- li ke epithelium. Most epidermoid
cysts are derived fro m the follicular infundibulum and
also are called in fundibular cysts. These cysts often
arise after local ized inflammat ion of the hair foll icl e and
probably represen t a nonne opla sti c proliferat ion of the
Infundibular epitheli um resul ti ng from the heali ng
process. The term sebaceous cyst sometimes is used
mistakenly as a synonym for both the epider moid cyst
and another cyst of the scalp known as a pilar, t r icho­
lemmal, or isthmus- cata gen cyst. However. because
both the epidermoid cyst and pil ar cyst are derived from

Figure 1·64 • Epidermoid cyst . Fluctuant nodule at the lateral
edge of theeyebrow.

the hair folli cle rather than the sebaceous gland, the term
"sebaceous cyst" should be avoided.

Epidermoid cysts of the skin may occasionally ar ise
after traumat ic implantation of epitheli um. Rarely, such
epidermal inclusion cysts also can develop in the
mou th. These small inclusion cysts probabl y .shou ld be
dlst lngu lshcd from ora l ep idermoid cysts that oc cur
in the midline floor of mouth regio n and represent the
minimal manifestat ion of the teratoma-dermoid cyst­
epider moid cyst spect rum (see page 32).

Clinical Features
Epider moid cysts of the skin are most com mon in the
acne- pro ne areas of the head. neck, and back . They are
unusual before puberty unless they are associated w ith
Gardner syndrome (see page 567). Young adults are
more likely to have cysts on the face, whe reas older adults
are more like ly to have cysts on the back . Male s are
affected more frequent ly tha n females.

Epidermoid cysts present as nodular, fluctuant sub­
cutaneous lesions that may or may not be associated
w ith inflammation (Figures 1- 64 and 1- 65). If a noni n­
flamed lesion presents in an area of thin skin, such as
the earlobe, it may be w hi te or yellow.

Histopathologic Features
Microscopic examinat ion reveals a cavity that is lined by
stratified squamous epit helium resemb ling epider mis
(Figure 1- 66). A well- developed granular cell layer is seen,
and the lumen is fill ed w it h degenerating or thokeratin .
Not in frequently. the epit helial lin ing w ill be dis rupted.
when this occurs. a prominent granulomatous inflam­
matory reaction. including mul tin ucleated giant cell s,
can be present in the cyst wal l because the exposed ker­
at in is.recognized as a foreign materia l.

Figure 1-65 • Epidermoid cyst. Infant with a massin the upper lip.
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Figure 1-66 • Epidermoid cyst. A. l ow-power view showing a keratin-filled cystic cavity. B, High­
powered view showing strat ified squamous epithelial lining with orthokeratin production.

B

Treatment and Prognosis
Epidermoid cysts are usually tr eated by conservative sur­
gical excision. and recurrence is uncommon. Ma lignant
transformation has been reported but is exceeding ly rare.

DERMOID CYST
The dermoi d cyst is an uncommon develop mental cysti c
mal formation . The cyst is lined by epidermis- li ke epithe­
lium and contai nsdermal adnexal structures in the cyst wall.
It isgenerally classified asa benign cystic form of teratoma .

By defini tion . a t rue teratoma is a developmental tumor
composed of ti ssue from all three germ layers: ectoderm .
mesoderm , and endoderm. Such tumors are believed to
ari se from germ cells or entrapped totipotent blastorneres.
wh ich can produce deri vat ives of all th ree germ layers.

Teratomatous malformations have a spectrum of com­
plexity. In their most complex form. these lesions produ ce
multiple types of tissue that are arranged in a disorganized
fashion. These "complex" teratomas are most common in
the ovariesor testes and can be benign or malignant. Occa­
sionally. ovarian teratoma s (or "dermoids") produce well ­
formed teeth, or even part ially comp lete jaws. Complex ter­
atomas of the oral cavit y are rare and are usually congenital
in natu re. When they occur. they usually extend thro ugh a
cleft palate from the pitu itary area via Rathke's pouch. Cer­
vical teratomas also have been reported.

The term teratoid cysl has been used to describe a
cystic form of teratoma that contains a variety of germ
layer derivati ves:
I . Skin appendages. including hair follicles, sebaceous

gland s. and sweat glands
2. Connective tissue elements, such as muscle, blood

vessels. and bone
3. Endodermal structures. such as gastro intestinal lining

Ra rely oral cysts may be lined enti rely by gastrointes­
tinal epitheli um. These heterotopic ora l gastro intestinal
cysts (cnterocystomas: enteric duplication cysts) are

usually conside red to be choristomas, or histologically
normal tissue found in an abnormal location. However,
these lesions probably can be included under the broad
umbrella of terato mato us lesions, especially because they
are occasionally found in combinatio n w ith dermoid cysts.

Dermoidcysts aresimpler in structurethan complex ter­
atomas or teratoid cysts. Although they do not contain
tissue from all three germ layers. they probably represent
a formefruste of a teratoma . Simila r cysts of the oral cavity
can be seen that are lined by epidermis- like epithe lium . but
they contain no dermal appendages In the cyst wall. These
lesions have been called epid ermoid cysts and represent
the simplest expression of the teratoma spectrum. These
intrao ral epidermoid cysts should not be confused with the
more common epid ermoid cyst of the skin (see page 31).
a nonteratomatous lesion that arises from the hair foll icle.

Clinical and Radiographic Features

Dermoid cysts most commonly occur in the mid line of
the floor of the mouth (Figure 1-67), alt hough occasion­
all y they arc displaced laterall y or develop in ot her loca­
tions. If the cyst develops above the genio hyo id muscle,
a subli ngual swell ing may di splace the tongue toward the
roof of the mouth and create difficulty in eating.
speak ing, or even breathi ng. Cysts that occur below the
geniohyoid muscle often produce a submental swelling
w ith a "doub le chin" appearance.

Oral dermoid cysts can vary in size fro m a few mil­
limeters to 12 cm in diameter. They are most common in
children and young adults: 15% of reported cases have
been congenital. The lesion is usuall y slow growing and
painless. present ing as a dough y or rubb ery mass that
frequently retain s pitting after app lication of pressure.
Secondary infect ion can occur, and the lesion may drain
int raorall y or onto the skin. MRls, CT scans, or con trast
medium radiographs may be helpful in delineating the
extent of the lesion.
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Figure 1·67 • Dermoid cyst. Fluctuant midline swelling in the
floor ofthe mouth. (From Budnick SO: Handbook of pediatric oral
pathology. Chicago, 1981, YearBook Medical.)

Histopathologic Features
Dermoid cystsare lined by orthokeratinized stratif ied squa­
mous epithelium, with a prominent granular cell layer.
Abundant keratin often is found within the cyst lumen. On
rare occasions,areasofrespiratory epithelium canbeseen.
The cyst wall is composed of fibro us connective tissue that
contains oneor more skin appendages, such assebaceous
glands, hair follicles, or sweat glands (Figure 1- 68).

Treatment and Prognosis
Dermoid cysts arc treated by surgical removal. Those
located above the geniohyoid muscle can be removed by
an intraoral incision, and those below the geniohyoid
muscle may require an extraoral approach. Recurrence
is uncommon. Malignant transformation into squamous
ce ll carcinoma has been reported oniy rarely.

THYROGLOSSALDUCT CYST
(THYROGLOSSALTRACT CYST)
The thyroid gland begins its developm ent at the end of
the third week of embryon ic life as a pro liferat ion of
endoderrna l cells from the ventral fioor of the pharynx,
between the tuberculum impar and copuia of the devel­
oping tongue-a point that later becomes. the fora men
cecum. This thyroid anlage descends into the neck as a
bllobed diverticulum anterior to the develop ing hyoid
bone and reaches its definit ive level below the thyroid
cartilageby the seventh embryonic week. Along this path
of descent an epithelial tract or duct is formed, main­
taininganattachment to the base of the tongue. This thy­
roglossa l duct becomes int imately associated with the
developi ng hyoid bone. As the hyoid matu res and rotates
toitsadult position, the thyrog lossal duct passes in front
and beneath the hyoid, loop ing upward and behind it
before curving downward again into the lower neck. The
caudal segment of this duct often persists, formi ng the
pyramidal lobe of the thyroid gland.

Figure 1·68 • Dermoid cyst. Squamous epithelia l lining (top).
with hair follicle (F) and sebaceousglands (5) in the cyst wall.

The thyroglossal duct epithelium norma lly undergoes
at rophy and is obliterated. However, remnants of this
epithelium may persist and give rise to cysts along th is
tract known as thy rogl ossal duct cysts. The impetus for
cysticdegeneration isuncertain. Inflammation is the most
frequentl y suggested stimulus, especially from adjacent
lym pho id tissue that may react to draining infect ions of
the head and neck. Retent ion of secretions within the duct
is another possib le factor. In add ition, there are several
reports of fami lia l occurrence of such cysts.

CUnical Features
Thyroglossa l duct cysts classically develop in the midline
and may occur anywhere from the foramen cecum area
of the tongue to the suprasternal notch. Supra hyoid cysts
may be submental in location. In 60% to 80% of cases,
the cyst develops below the hyoid bone. Intralingual cysts
are rare. Cysts that develop in the area of the thyro id car ­
ti lage often are deflected lateral to the midline because of
the sharp anterior margin of the thyroid cartilage.

Thy roglossal duct cysts may develop at any age, but
they are most commonly diagnosed in the first two
decades of life; abou t 50% of cases occu r before the age
of 20. There is no sex predilection. The cyst usually pre­
sents as a pain less, fluctuant , movable swell ing un less it
is complica ted by secondary infecti on (Figure 1- 69).
Lesions that develop at the base of the tongue may cause
laryngeal obst ruction. Most thy rogloss al duct cysts are
smaller tha n 3 cm in dia meter, but occasional cysts may
reach 10 ern in size. If the cyst mainta ins an attachment
to the hyoid bon e or tongue, it wil l move vert ically during
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Figure 1- 69 • Thyroglossal duct cyst . Swelling (arrow) of the
anterior midline of the neck. (Courtesy of Dr. Philip Sprinkle.}

swallowing or prot ru sion of the tongue. Fist ulo us tracts
to th e skin or mucosa develop In as many as one third of
cases. usually from rupture of an infected cyst or as a
sequoia of surgery.

Histopathologic Features
Thyroglossa l duct cysts are usuall y li ned by columnar or
strat if ied squamous epithe lium . altho ugh occasio nally.
cuboidal or eve n small intestine epithel ium may be doc­
umented (Figu re 1- 70). Sometimes a mixture of epithe­
lial types is present. Thyroid t issue may occur in th e cyst
wall. bu t thi s is not a consta nt fi nding.

Treatment and Prognosis
Thyrog lossa l du ct cysts are best treated by a Sistr unk
procedure. In thi s operation th e cyst is removed in addi­
tion to the midline segment of th e hyoid bon e and a gen­
erous po rtion of muscular tiss ue along the enti re thy ­
roglossa l tract. The recurrence rat e associa ted with this
procedure is less than 10 % . A much higher recurrence
rat e can be expected wi th less aggress ive surgery.

Carcinoma arising in a thyroglossal duct cyst is a ra re
complica tion that occurs in less than I % of cases. Most of
these have been papillary thyroid adenocarcinoma s. For­
tunate ly, metasta ses from thyroglossal ca rcinoma are rare.
and the prognosis for people with these tumors is good.

BRANCHIAL CLEFT CYST (CERVICAL
LYMPHOEPITHELIAL CYST)
The branchial cleft cyst. a develop mental cyst of the lat­
eral neck. has a disputed pathogenes is. The classic theory
hold s tha t the cyst develops from remnants of the
bran chial cleft s becau se it occur s in the area of th e
emb ryo nic gi ll arch apparatu s. A second theory con siders
that it arises from cystic changes in parotid gla nd epithe­
liu m that becomes entrapped in the upper cerv ica l lymph
nodes during embryo nic li fe.

ORAL & MAXILLOFACI A L PATHOLOGY

Figure 1-70 • Thyroglossal duet cyst . Cyst (top) lined by
stratified squamous epithelium. Thyroid follicles can be seen in
the cyst wall (bottom).

Recent immunohistochemical evidence has supported
the classic branc hia l clef t theory of path ogenesis for thi s
lesion . About 95% of th ese cysts are believed to ari sefrom
th e second branchia l arch. wi th the remain ing 5% origi­
nati ng from the first. third. and fou rth branchia l arc hes.

Clinical Features
•

The branchia l cleft cyst most commonly occurs in theupp er
lateral neck along the anterior borde r of the sternocle ido­
mastoid muscle (Figures 1-71 and 1-72) . It most frequently
affects young adults between the ages of 20 and 40. Clin­
ically. the cyst appears as a soft. fluctuant mass that can
range from 1 to 10em in diameter. Associated tenderness
or pain sometimes may occur with secondary infection.
Occasionally. the lesion becomes evident afte r an upper
respiratory tract in fecti on or traum a. Some lesions appear
as sinuses or fistulae tha t may produce a mucoid discharge
onto the skin. Two th irds of branchia l cleft cysts occur on
the left side of the neck. and one third are found on the
right side. In rare instances bil ateral cysts may develop.

Altho ugh one th eory suggests that th ese cysts are
derived fro m parotid epitheliu m that beco mes ent rap ped
within ly mp h node tissue. Iymphoepithelial cysts are
uncommon w ithin the pa rot id gla nd itself. In recent
years. however. increased numbers of parot id Iympho­
epithelia l cysts have been repo rted in patients w ith
human immunodeficiency virus (HIV) infection. These
are probably related to intraparotid ly mphadenopa thy
associa ted w it h HIV in fect ion .
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Figure 1·71 • Cervical lymphoepit helial cyst. Fluctuant swelling
of the lateral neck.

Histopathologk Features
Morethan 90% of branch ial cleft cysts are lined by strat­
ified squamous epit helium that mayor may not be ker ­
atinized (Figure 1- 73). Some cysts demonstrate respira ­
tory epitheliu m. The wall of the cyst typ icall y conta ins
lymphoid tissue. often demonstrating ger minal center
formation. However, occasiona l cysts have been reported
without lymphoid ti ssue.

Treatm ent and Prognosis
The branchia l cleft cyst is treated by surgical removal.
The lesion a lmost never recurs.

Rare examples of malign ant tran sformation in these
cystshave been reported. Although such an occurre nce
is theoretically possible, most of these cases probably
represent cyst ic metastases fro m previo usly undetected
carcinomas of the head and neck region. especially the
nasopharynx.

ORAllYMPHOEPITHELIAL CYST
The oral Iymphoepithelial cyst is an uncomm on lesion
01the mouth that develops wi thin oral lymphoid ti ssue.
It is microscopically similar to the branchial cleft cyst
lcervical lymphoepithelial cystl but much smalle r in size.

lvmphold ti ssue is norm all y fou nd in the oral cavity
and pharynx. princip ally consisting of Waldeyer 's rin g.
which includes the palatine tonsi ls. li ngual tonsils. and
pharyngeal adenoids. In add ition. accessory oral tonsil s
or lymphoid aggregat es may occur in the floo r of the
mouth, ventral surface of the tongue. and soft palate.

Ora l lymphoid t issue has a close relationship with the
ol'erlying mucosal epi thelium. This epithelium demon­
strates invaginations into the tonsillar tissue. resulting in
blindpouches or tonsill ar crypts that may fill up w ith ker­
atin debris. The tonsi llar crypt may become obst ructed or
pinched off from the surface, producing a kerat in-filled
cyst within the lymphoid tissue just below the mucosal
sartace. jt also is possible that ora l lymphoepit helial cysts

Figure 1-72 • Cervicallymphoepithelial cyst. Imaging study
of the same cyst depicted in Figure 1-71. showing a well­
circumscribed lesion of the lateral neck (arrows).

Figure 1-73 • Cervicallymphoepithelial cyst. Medium-powered
view showing a cyst lined by stratified squamous epithelium. Note
the lymphoid tissue in the cyst wall.

may develop from sal ivary or surface mucosal epit heliu m
that becomes enclaved in lymphoid tissueduring embryo­
genesis. It even has been suggested that these cysts may
ar ise from the excretory ducts of the sublingual gland or
minor salivary gla nds. and that the associated lymphoid
tissue represents a secondar y immune response.

Clinkal Features
The oral lymphoep it heli al cyst presents as a small sub­
mucosal mass that is usuall y less than I cm in dia meter;
rarely will the lesion be greater than t .Scm (Figu res 1- 74
and i - 75). The cyst may feel fir m or soft to palpati on.
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and the over lying mucosa is smooth and nonulcerated.
The lesio n is ty pically wh ite or yellow and often contains
creamy or cheesy keratin ous mat erial in the lumen. The
cyst is usually asymp tomatic, although occasiona lly,
patients may complai n of swelling or drai nage. Pain is
rare but may occur secondary to trauma.

Oral Iymphoepi thelial cysts may develop in people of
almost any age.but they are most common in young adul ts.
The most frequent location is the floor of the mouth, wi th
at least half of all cases found there. The ventra l surface
and posterior lateral border of the tongue are the next most
common sites. These cysts also may develop in the area of
the palat ine tonsil or soft palate. All of these locations rep­
resent sites of normal or accessory oral lymphoid tissue.

Histopathologic Features
Microscop ic examination of the oral Iymphoepithel ial
cyst demonstra tes a cyst ic cavi ty that is lined by st rati-
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lied squamo us epithelium wi thout rete ridges (Figure
1-76). This epit helium is typically para keratinized . with
desquamated epi theiial cells seen filli ng the cyst lumen.
In rare insta nces the epit heli ai lining also may contain
mucous cells. Occasio nal cysts may communicate with
the overly ing mucosal surface.

The most striki ng feature is the presence of lymphoid
tissue in the cyst wall. In most instances. this lymphoid
tissue encircles the cyst, but sometimes it involves only
a porti on of the cyst wa ll. Germinal centers are usually,
but not always, present.

Treatment and Prognosis
The oral Iymphoepithelial cyst is usually trea ted with
surgical excision and should not recur. Becausethe lesion
is typ icall y asymptomatic and innocuous. biopsy may
not always be necessary if the lesion is dis tinctive enough
to make the diag nosis on a cli nical basis.

Figure 1-74 . Oral lymphoepithelial cyst. Small yellowish-white
nodule of th e tonsillar fossa.

Figure 1-75 • Orallymphoepithelial cyst. Small white nodule of
the posterior lateral border of the tongue .

A

Figure 1-76 . Orallymphoepithelial cyst. A. low-power view showinga keratin-filled cyst below
the mucosal surface. lymphoid tissueis present in the cyst wall. B. High-power viewshowing
lymphoid tissue adjacent to the cystic lining.
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Other Rare
Developmental
Anomalies

HEMIHYPERPLASIA (HEMIHYPERTROPHY)
Hem ihypcrpla sia is a rare developmental anomaly
characterized by asymmetric overgrowth of one or more
body parts. Although the condition is known more com­
monly as hemihypertrophy. it actually represents a
hyperplasia of the tissues rather than a hypertrophy.
Hem ihyperplasia can be an isola ted finding. but it also
may be associated with a variety of malformation syn­
dromes (Box 1-2l .

Almost all casesof isolated hemihyperplasia are spo­
radic. A number of possible etiologic factors have been
suggested. but the cause remains obscure. Various the­
ories include vascular or lymphatic abnorm alit ies. cen­
tral nervous syste m disturbances, endocr ine dysfunc­
tions. andaberrant twinn ing mechanisms. Occasionally .
chromosoma l anomalies have been documented.

Clinical and Radiographic Features

Ina person with hemihyperplasia. one whole side of the
body (complex hemihyperpla sia) may be affected or the
enlargement may be limited to a single limb (simple
hemihyperplasia). If the enlargement is confined to one
side of the face. the term hemi facial hyperplasia (or
hemifacial hyper trophy) may app ly. The condition can
occasionally becrossed, invo lving different areas on both

Box 1-2 Maltor", a ,;o" Syndromes Assodated
with Helllihyperplasill

• Beckwith-Wiedemann syndrome

• Neurofibromatosis

• Iippel-Trenaunay-Weber syndrome
Proteus syndrome

cCune-Albright syndrome
Epidermal nevus syndrome

Triploid/diploid mixoploidy
Langer-Giedion syndrome

Multiple exostoses syndrome

Maffucci's syndrome

Oiliersyndrome

Segmental odontomaxillary dysplasia

sides of th e body, Hemihypcrplasia shows a 2: I female­
to-m ale predilection , and it occurs more often on the
right side of the body.

Asym metry often is noted at bi rth. alt hough in some
cases the condition may not become evident until later in
childhood (Figu re 1-77). The enlargement becomes more
accentuated wi th age. especially at puberty. This dispro­
porti onate growth continues unti l the patient's overall
growth ceases, resulting in perman ent asymm etry.

The changes may involveall the tissues on the affected
side. includi ng the underl ying bone. Often the skin is
thi ckened and may demonstrate inc reased pigmentation.
hypertrichosis, telangiectasias. or nevus flammeus.
About 20 % of those affected are mentally retarded. One
of the most significa nt features is an increased preva­
lence of abdominal tumors. especia lly W ilms turnor.,
adrenal cortical carcinoma. and hepat obla storna . These
tum ors have been report ed in 5.9% of patients wi th iso­
lated hemihyperplasia, and they do not necessarily occur
on the same side as the somatic enlargement.

Unila teral macroglossia . featu ring prominent tongue
papi llae. is common (Figure 1- 78) . Enlargement of other
oral soft tissues and bone can occur (Figure 1-79) . The
mand ibular canal may be increased in size on radio­
graphs. The crow ns of the teeth on the affected side.

Figure 1-77 • Hemihyperplasia. Enlargement of the right side of
the face. (Courtesy of Dr. George Blozis.)



Figure 1-78 • Hemihyperplasia. Same patient as depicted in
Figure 1-77. with associated enlargement of the right half of the
tongue. (Courtesyof Dr. George Blozis.)
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especially the permanent cuspids. premolar s. and lirst
molars. can be larger. Premat ure development of these
teeth. along w it h precocio us eruption. may be obv ious.
The roots also may be larger. but some report s have
described roo t resorpt ion. Malocclusion wi th open bite
is not unusual.

Histopathologic Features
M icroscop ic examina tion shows an increase in thickness
of the epithelium. with hyperplasia of the underl yi ng
connective tissues.

Treatment and Prognosis
A complete workup should be undertaken to rule out
other possible causes of unilatera l growt h. such as
Beckwith-Wiedemann syndrome and neurofibromatosis
(see page 458). which can exh ibit hemihyperplasia.
Duri ng chi ld hoo d, peri odi c ultrasou nd exami natio n

Figure 1-79 • Hemihyperplasia . Radiograph of the same patient
in Figures 1-77 and 1-78. Mandible and teeth on the right side
are enlarged. (Courtesy of Dr. George Blozis.)
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should be performed to rul e out development of abdo m­
ina l tumors. Afte r the pat ient's growth has ceased. cos­
metic surgery can be perfo rmed. includ ing soft tissue
debulking, face lifts. and orthognathic surgery. Ortho­
dontic therapy is also frequent ly needed.

PROGRESSIVE HEMIFACIAL ATROPHY
(ROMBERG SYNDROME; PARRY-ROMBERG
SYNDROME)
Progressive hemi facial atrophy is an uncommon and
poor ly unders tood degenerative condition character­
ized by atrophic changes affecting one side of the face.
The cause of these changes rema in s obscure. Specula ­
ti on has considered trophi c mal funct ion of th e cervical
sympathet ic nervous system. A history of pr ior trauma
has been documented in some cases. although other
reports have considered a vira l or Borrelia infection .
Usually. the condit ion is sporad ic, but a few familia l
cases have been repo rted . suggesti ng a possibl e hered­
itary influence. Ma ny invest igators bel ieve that hemifa­
cial at rop hy represents a locali zed form of scl ero der ma
(see page 692).

Clinical and Radiographic Features
The onset of the syndrome is usually during the first two
decades of life . The condition begins as at rophy of the
skin and subcutaneous struc tures in a local ized area of
the face (Figure 1-80). This atrophy progresses at a vari-

Figure 1· 80 • Progressive hemifacial atrophy. Young girl with
right-sided facial atrophy.
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Clinical and Radiographic Features

Segmenta l odo ntomaxi llary dyspla sia is usuall y discov­
e red during childhoo d a nd is ch a rac te rized by pa inless.
unila teral enlarg eme nt of the ma xillary bon e. alon g wit h
fibrous hyperplasia of the ove rlying gingival so ft tissues
(Figure 1-8 1). One or both developing ma xilla ry premo­
la rs frequ ently are missing . an d the prim ary tee th in the
affected a rea may be hypoplastic or show ena mel defects.
Radiograph ic exam ination revea ls th icken ed tra becula e
tha t often a re vert ica lly orie nted. which resu lts in a rel­
ati vely radiopaque. granu lar appearance. The ma xtllar y
sinus may be sma ller on the affected side. Severa l cas es
have been as soc iated with hypert richosis of the overlying
facial skin. One patien t was described with a Becker's
nevu s (hypert richosis a nd hvpcr plgrncntatt on ) of the
ipsila tera l face a nd neck.

SEGMENTAL ODONTOMAXllLARY
DYSPLASIA (HEMIMAXlllOFACIAl
DYSPLASIA)
Segmenta l odo ntoma xill a ry dysplasia is a recent ly rec­
ognized deve lopm en tal disord er tha t affec ts the jaw an d
(so met imes) the overlying facia l tissu es. The ca use is
un known . Clinica lly. it is frequ ently mista ken for cran io­
fac ial fibrous dysplasia or hemi facial hyperplas ia . but it
represents a distinct a nd se parate entity.

Histopathologic Features

The gingival soft tissues may show non specific fibro s is.
The affected ma xillar y bo ne co ns ists of irregular tra bec­
ula e with a woven appea rance. This bo ne s hows
numerous resting and reversal lines . but it lacks signifi­
cant osteoblastic and osteoclastic activity.

Treatment and Prognosis

Beca use segmen tal odo nto max illa ry dysplasia has been
recog nized on ly recently as a distin ct en tity. no t much is

Figure 1-81 • Segmental odontomaxillary dysplasia. A. Unilateral enlargement of the maxilla and
overlying gingival soft tissues. B. Periapical radiograph showing coarse trabecular pattern with
absence of the first premolar.

able rate and affec ts the derma tome of one or more
branches of the trigeminal ner ve. Hypopla sia of the
underlying bone also may occur. Osse ous hypoplasia is
morecommon when the condition begins during the firs t
decade. Occasiona lly. bila tera l fac ial a trophy ma y occur.
or the condition may a ffect one s ide of the en tire bod y.
Females are affected more often than ma les.

The overlying skin ofte n exhibits da rk pigme ntat ion.
Some patients have a sha rp line of de ma rca tion. resem ­
bling a large linear scar. between norma l and abn ormal
skin near the midline of the forehead. known as coup de
sabre (t .e.. "strike of the sword"). Ocula r involvement is
common. and the most frequent mani festation is enoph­
thalmos because of loss of periorbital fat. Loca l alopecia
may occur. Occa sion a lly. trigem ina l neuralgia . facial
paresthesia. migra ine. or contra la te ra l jackson ian epi­
lepsymay develop.

Th e mouth and nos e a re dev iated toward the defec­
tive side. Atrop hy of the upp er lip ma y expos e the ma x­
illary teeth. Unilateral at rop hy of the tongue also ca n
occur. Unilatera l posterio r ope n bite often develops as a
resu lt of mand ibular hypoplas ia and delayed erupt ion of
theteeth . The teeth on the affected side ma y ex hibit defi ­
cient root development or root resorpt ion .

Histopa tholog ic Features

Microscopic examination of the affected skin revea ls
atrophyof the epider mis and a va riable pe rlvascu lar infil­
Irate of lymph ocytes a nd monocytes. Degenerative
changes in the vasc ular endothe lium can be ident ified
with electron microscopy.

Treatme nt and Prognosis

Theat rophy typica lly progresses slowly for severa l years.
and then becomes stable. Plas t ic surgery may be tried to
correct the cos metic defo rmity. a nd or thodontic therapy
may be helpful to treat a ny associa ted malocclu sion .
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known about its natu ral evolut ion. Once diagn osed, the
condition seems to remain stable and may not requ ire
surgical intervention. However, ort hodont ic therapy and

orthognathic surgery may be considered in some cases.

CROUZON SYNDROME (CRANIOFACIAL
DYSOSTOSIS)
Crouzon syndrome is one of a rare group of syndromes

cha racte rize d by craniosynostosis, or premature closing
of the cran ial sutures. It is beiIeved to be caused by a
mutati on of the fib rob last growth factor receptor 2
(FG FR2) gene on chro mosome 10q. The condit ion occurs
in about I of every 65,000 births and is inherited as an
autosomal dominant tra it. A significant number of cases,
however, repr esent new mutations, often app arent ly
related to increased paternal age.

Clinical and Radiographic Features
Crouzon syndro me exhibits a w ide variability in expre s­
sion. Th e premature sutural closing lead s to cranial mal­
format ions, such as brachycephaly (short head),
scaphocephaly (boat-s haped head), or trigonocephaly
(tr iangle- shaped head) . The mo st severely affected
patients can demonstrate a "cloverleaf" skull (kleebfatt­
schadei defor m ity). Th e orb its are shallow, resulting
in characteristic ocular proptosis .(Figure 1- 82). Visual
impairment or total biIndness and a hearing deficit may
occur. Some pat ients report headaches, attr ibutable to
increased intra crani al pressure. Marked menta l defi -

ORAL & MAXILLOFACIAL PATHOLOGY

ciency is rarel y seen. Skull radiographs typicall y show
increased digital markings ("b eaten -metal" pattern).

The maxilla is und erdeveloped, resulting in midface
hypopla sia. Often the maxillary teeth are crowded, and
there is usuall y occlu sal di sharm ony. Cleft lip and cleft
palate are rare, bu t lateral palatal swell ings may produce
a mid lin e maxilla ry pseudocleft.

Treatment and Prognosis
The cl inical defects of Crouzon syndrome can be treated
surgically , but mu ltiple procedur es may be necessary.
Early craniectomy ofte n is needed to allevi ate the raised
intracranial pre ssure. Frontoorbital advancement can be
performed to correct the ocu lar defects, with midfacial
advan cement used to correct the maxilla ry hypoplasia.

APERT SYNDROME
(ACROCEPHALOSYNDACTYlY)
Like Crouzon syndro me, Apert syndrome is a rare con­
dit ion that is characte rized by cranios ynostosis. It occurs
in about I of every 65,000 to 160,000 births and is caused
by a mutation in the fibrob last grow th factor receptor 2
(FGFR2) gene. Although it Is inh erited as an autosomal
dominant trai t, most cases repre sent sporadic new muta ­
tions, often associated w ith increased paternal age.

Clinical and Radiographic Features
Craniosynostosis typically produces acrobrachyceph­
aly (tower skull) ; severe cases may demonstrate the klee-

Figure 1-82 • Crouzon syndrome. Ocular proptosisand midface hypop lasia. (Co urtesy of
Dr. Robert Gorlin.)
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blatiscliiidel deformity (rcloverleaf" skull) . The occiput is
flattened, and there is a tall app earance to the forehead.
Ocula r proptosis is a characteristic finding, along wi th
hypertelorism and downward slanting lateral palpebral
fissu res (Figure 1-83). V isua l loss can result from:

• Chronic exposure of the unprotected eyes
• Increased intracran ial pressure
• Compression of the optic nerves
Skull films may demonstrate dig ital impressions sim­

ilarto those of Crouzon syndrome (Figure 1-84J.
Themiddle third of the face is markedly retruded and

hypoplastic, result ing in a relat ive mandibu lar prog­
nathism. The reduced size of the nasopharynx and nar­
rowingof the posterior choanae can lead to respiratory
distress in the young child. To compensate for this, most
infants become mouth breathers. contributi ng to an
"open-rncuth" appearance. Sleep apnea may develop.
Middle ear infections are common, as is conductive
hearing loss.

Cha racteristic limb defects help to distingu ish Apert
syndrome from other craniosy nostosis syndromes. Syn­
dactylyoft hesecond, third. and fourth dig its of the hands
and fee t always is observed (Figure 1-85). Associated
synonychia also may occur. The first and fi fth digits may
beseparate or be joined to the middle digits. Synostosis
ofadjacent phalanges may be observed on radiograph s.
The average height of affected patients is below that of
the general population .

Mental retardation is common in a large propo rtion of
patientswith Apert syndrome. An unusual acnelike erup-

Flgure 1-83 • Apert syndrome. Midface hypoplasia and ocular
proptosis.

tion develops in most of the patien ts and involves the
forearms.

Specif ic oral manifestat ion s incl ude a trapezoi d­
shaped app earance to the lips when they are relaxed.
result ing from the rrudface hypop lasia and mou th
breathing. Three fourths of all patients exhibit either a
clef t of the soft palate or a bifi d uvula. The maxi ll ary
hypoplasia leads to a V-shaped arch and crowding of
the teeth. Class III malocclusion typically occurs and
may be assoc iated w ith anterior open bite plus anterior

Figure 1-84 • Apert syndrome. Ra diograph showing " tower
skull," midface hypoplasia, and digital markings. Similardigital
impressions are apparent in people with Crouzon syndrome.
(Courtesy of Dr. Robert Gorlin.)

Figure 1·85 • Apert syndrome. Syndactyly of the hand.
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and posterior cross bite. Swell ings are observed along
the lateral hard pa late from the accumulati on of glyco s­
amin oglycan s, especially hyaluronic acid (Figure 1- 86).
These swelli ngs ofte n enlarge w ith age to produce a
pseud ocle ft of the hard palate. Gingival th ickening may
be associated with delayed eruption of the teeth . Shove/­
shaped incisors have been repor ted in one third of
pati ents.

Treatment and Prognosis
The cosmetic and funct ional defects of Apert syndrome
can be treated by an interdiscipli nary approach using

Figure 1-86 • Apert syndrome. Abnormal shape of the maxilla,
with swelli ngs of the posterior lateral hard palate, resulting in
pseudocleft formation.
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mult iple surg ical procedures. Craniec tomy often is per­
for med dur ing the fi rst year of life to treat the cranio­
synos tos is. Fro ntofac ial advancement and midtace
advan cement can be done later to correct the proptosis
and midface hy pop lasia . Coordi na ted or thodo ntic
therapy often is necessary to br ing unerupted teeth into
pla ce and to improve occlusion . Surgery also can be used
to separate the fused fingers.

MANDIBULOFACIAL DYSOSTOSIS
(TREACHER COLLINS SYNDROME;
FRANCESCHETTI-ZWAHLEN-KLEIN
SYNDROME)
Mandibulofacial dysostosi s is a rare syndrome that is
characterized primaril y by defects of st ructures derived
from the fi rst and second branchial arches. It is in herited
as an autosomal dominan t trait and occurs in aro und I
of every 25,000 to 50,000 live birt hs. The condition has
variable exp ressiv ity, and the severity of the cli nical fea­
tures often tends to be greater in subsequent generations
of the same family. Approximately 60% of cases repre­
sent new mutations. and these often are associa ted with
increased patern al age. The gene for mand ibulofacial
dysostosis has been mapped to chromosome 5q31.3-32.

Clinical and Radiographic Features
Individuals w ith mandibulofacial dysostosis exhibit a
characteri stic facies (Figure 1- 87). The zygomas are
hypoplastic, result ing in a narrow face with depressed

figure 1-87 • Mandibulofacial dysostosis. Patient exhibits a hypoplastic mandible, downward­
slanting palpebral fissures, and ear deformities. (Courtesy of Dr: Tom Brock.)
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cheeks and downward-slanting palpebral fissures. In
75% of pat ients . a co lo bo ma . o r no tch. occu rs o n the
outer portionof the lower eyelid. About half of the patien ts
have noeyelashesmedial to the coloboma. Often the side­
burnsshow atongue-shaped extension toward the cheek.

The ears may demonstrate a numbe r of a noma lies. The
pinnaeoftenarc deformed or misplaced.and extra ear tags
may be seen. Ossicle defects or absence of the external
auditory canal can cause conductive heari ng loss.

The mandible is underdeveloped . resul ting in a
markedly retruded chin. Radiographs often demon­
strate hypop lasia of th e condy lar and co ro no id
processes. with prominent antego nial notchi ng. The
mouth is downt urncd. and abou t 15% of patients have
latera l facial c1eft ing (see page 2) th at produces macro­
stomia. Cleft palate is seen in about one th ird of cases.
The parotid glands may be hypop lastic or may be to ta lly
absent.
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Environmental
Alterations of Teeth

The abnormalities of the teeth can be divided into those
tha t are in fluenced by environmental forces and those that
are idiopathic or appear hereditary in natu re. Later parts
of th is chapter delineate the idiopathi c or hereditary alter­
ations of teeth. Box 2- i lists the major categories of tooth
a',\-er"\\D" \h,, \ can be affected by enviro nmental influ ­
ences. In many cases the cause and effect are obv ious; in
others the primary nature of the prob lem is less distinct.

ENVIRONMENTAL EFFECTS ON TOOTH
STRUCTURE DEVELOPMENT
The ameloblasts in the developing tooth ger m are
extremely sensitive to externa l stimul i. and many factors
can result in abnormalities in the enamel (Box 2-2). The

Box 2- 1 Environmental Alterations of Teeth

• Developmental tooth defects
• Postdevelopmental structure loss
• Discolorations of teeth
• loca lized disturbances in eruption

ORAL & MAXILLOFACIAL PATHOLOGY

primary hereditary abnorma li ties of the enamel that are
unrelated to oth er disorders are termed amelogenesis
imperfecta (see page 89) .

Dental enamel is unique in that remode ling does not
occur after in it ial format ion. The refore, abnormalit ies in
enamel format ion are etched per manent ly on the tooth
surface. The enamel develops in three major stages:
( I) matrix formation, (2) mineralization . and (3) mat­
uration. During matrix fo rmation. the enamel proteins
are laid down. In the next phase. minerals are deposited
and the major ity of the original proteins are removed.
Duri ng the final matu rati on period , the enamel under­
goes final minerali zati on and the remnants of the orig­
inal protei ns are removed. In the ear ly stage of mineral­
izat ion, the enamel is du ll, white, and relatively soft.
During the late stage of maturation, the final hard t rans­
lucent enamel rep laces th is diffuse opaque enamel.

The tim ing of the ameloblastic damage has a great
imp aet on the locati on and appea rance of the defect in
the enamel. The cause of the damage does not appear
to be of major importance, because many different local
and systemic stimu li can result in defects that have sim­
ilar clin ical appearances. The final enamel represents a
record of all sign ifica nt insults received du ring tooth
development. Deciduous enamel contai ns a neonatal
ri ng. and the rate of enamel appositi on is esti mated to
be 0 .023 mm/ day. Using th is knowledge the cl inician can
accurately estimate the timing of an insu lt to the decid­
uous teeth to within I week . In the permanent dentition
the posit ion of the enamel defects provide a rough estl-

'-

Box 2-2 Factors Associated wit" Enamel Defects

SYSTEMIC
1. Birt h-relate d trauma: breech presen tations. hypoxia, multiple birt hs. premature birth. prolon ged lab or
2. Chemicals: antin eoplastic chemotherapy, fluoride, lead. tet racycline, tha lidomide. vitamin 0
3. Chromoso mal abnormalities: t risomy 21
4. Infections: chicken pox, cytomegalovirus ((MV). gas t rointestinal infection s. measles, pneumonia, respiratory infection s. rube lla,

syphilis. tetanus
5. Inherited diseases: amelo-cerebro-hypohidrotic syndrome . amelo-onycho-hypohidrotic syndrome. epidermolysis bullose.

galactosemia. mucopolysaccharidosis IV, Nance- Horan syndrome, oculo-dento-osseous dysplasia . phenylketonuria . pse udo­
hypop arathyroidism. tr icho-dento-osseous syndrome, tuberous sclerosis.
vitamin De-dependent rickets

6. Malnutr ition: generalized malnutrition. vitamin 0 deficiency, vitamin A deficiency
Z Metab olic disorders: cardiac disea se. celiac disease. gastrointesti nal malabso rptio n, gastrointesti nal lymphangiectasia, hepato­

biliary disease, hyperbilirubinemia. hypocalcemia. hypothyroidism. hypoparathyroidism. maternal diabetes. renal disease. toxemia
of pregnancy

8. Neurologic disorders: ce rebral palsy. mental retardation, sensori neural hearing defects

LOCAL
1. Local acute mechanical trauma: falls, gunshots , neonat al mechanical ventilat ion, ritual mutilat ion, surgery, vehicular accidents
2. Electric burn
3. Irradiation
4 . local infectio n: acute neonatal maxillitis . periap ical inflammatory disease
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mate of the time of damage; but available data on the
chronology of tooth development are derived from a rel­
atively small sample size and the ranges of normal values
are wide. In addition, gender and racial variations are not
establi shed thoroughly.

Clinical and Radiographic Features
Almost all visible envi ronmental enamel defects can be
classified into one of three patterns:

I . Hyp op lasia
2. Dif fuse opac it ies
3. Demarca ted opac ities
Subtle enamel defects can be masked by saliva , plaque,

or poor ill uminat ion . Whe n attempting to detect areas of
altered enamel, the dentition should be cleaned thor­
oughly; then it should be dried w ith gauze. Denta l opera­
tory lights are an ideal light source (direct sunlight should
be avoided). Plaque disclosing solution can be used to
highlight small defects. The altered enamel may be local­
ized or present on numerous teeth , and all or part of the
surfaces of each affected tooth may be involved. Enamel
hypopla sia occurs in the form of pits, grooves, or larger
areas of missing enamel. Diffu se opacities of enam el
appear as variations in the translucency of the enamel.
The affected enamel is of normal thickness; however, it
has an increased w hite opacity w ith no clear boundary
with the adjacent normal enamel. Demarcated opacities
of enamel show areas of decreased translucence,
increased opacity, and a sharp boundary with the adja­
cent enamel. The enamel is of norma l thickness , and the
affected opacity may be white, cream, yellow, or brown.

The crowns of the deciduous dentition begin to
develop at approximately the fourteenth week of gesta ­
tion and continue until the child is 12 months of age.

Figure 2-1 • Environmental enamel hypoplasia. Bilaterally
symmetric pattern of horizontal enamel hypoplasia of the anterior
dentition. Maxillary central incisors have been restored previously.
(From Neville BW, Damm DD. White DK:Color atlas of clinicaloral
pathology, ed 2, Baltimore. 1999. Williams & Wilkins.)

51

Developmen t of the crowns of the permanent dentition
occurs from approximately 6 months to I S years of age.
The site of coronal damage correlates with the area of
ameloblaslic activity at the time of the inj ury; the affected
enamel is restricted to the areas in w hich there was secre­
tory activ ity or active maturation of the enamel matrix.

Environmental enamel abnormal ities are extremely
common. In a review of more than 1500 children from
12 to I S years of age in an industr iali zed nation, the
prevalence of enamel defects in the permanent dentiti on
was 68.4 %. W it hin thi s gro up, 67.2% demonstrated
opaci ties, 14.6% revealed hypop lasia, and both patte rns
were seen in 13.4% of the ch ildren . The average number
of af fected teeth per individual was 3.6, with grea ter tha n
10% of the chi ldren havi ng 10 or more teeth involved.

A common pattern is seen as a result of systemic influ­
ences. such as exanthematou s fevers, that occur during
the first 2 year s of life. Hor izontal rows of pit s or dimin­
ished enamel arc present on the anterior teeth and first
mo lars (Figures 2-1 and 2-2) . The enamel loss is bi lat­
era lly symmetric, and the location of the defects corre­
lates well with the develop mental stage of the affected
teeth. A similar patte rn of enamel defects can be seen in
the cusp ids, bicuspids, and second molars w hen the
inciting event occurs around the age of 4 to 5 years
(Figure 2-3).

TImler's hypoplasia. Another frequent pattern of
ename l defects seen in permane nt teeth is caused by
periapical inflammatory disease of the over ly ing decid­
uous toot h. The altered tooth is called a Turn er' s tooth
(after the dental cli nician whose publications allowed
this problem to be widely recognized). The appearance
of the affected area varies according to the timing and
severity at the insu lt. The enamel defects vary from focal

Figure 2-2 • Environmental enamel hypoplasia. Same patient
as depicted in Figure 2-1 . Note the lackof enamel damage on
bicuspids. (From Neville BW, Damm DD, White DK: Color atfas of
clinical oratpathology, ed 2, Baltimore, 1999. Williams & Wilkins.)
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Figure 2-3 • Environmental enamel hypoplasia. Horizontal
enamel hypoplasia of the bicuspidsand second molars. Note
sparing of the first molars. (From NevilleBW, Damm DO. White OK:
Cofor atlasof clinical oralpathofogy. ed 2. Baltimore. 1999,
Williams& Wilkins.)

areas of wh ite, yellow, or brown discoloration to exten­
sive hypoplasia, w hich ca n involve the entire crow n. T he
process is noted most frequently in the perman ent bicus­
pids because of their relati onship to the overlyi ng decid­
uous molars (Figures 2-4 and 2- 5). Anter ior teeth arc
involved less frequent ly because crow n formatio n is usu­
ally comp lete before the developm ent of any ap ical
int\amma\ory dise ase in the re\aHve\y caries- resistant
anterior deciduous dentition. Factors that deter mine the
degree of dam age to the permanent tooth by the over­
lying infection include the stage of tooth development.
length of time the infect ion remains unt reated. the vi ru­
lence of the infective organisms. and th e host resistance
to the infection.

In addition to primary inflammatory disorders. trau­
matic injury to deciduous teeth also can cause signifi­
cant alterations of the under lyi ng dent it ion and the for­
mation of Turner 's teeth. This is not a rare occurrence;
up to 45 % of all children susta in in juries to the ir primary
teeth . In a prospective study of 11 4 chi ldren with 255
trau matized pri mary teeth . 23% of the corresponding
permanent teeth demo nst rated developmenta l distur­
bances. The max illa ry cent ral incisors are affected in the
majorit y of the cases: the maxi lla ry lateral incisors arc
altere d less frequently (Figure 2-6l . In several large
reviews the- prevalence of in volvement of the poster ior
teeth or mandibula r incisors was less than 10% of all
cases.

The frequency of traumatic damage of the anter ior
maxillary dentit ion is not surprising, considering the
common occur rence of trauma to the deciduous dentition
of the promine nt anterior maxi lla and the close anatomic
relationship between the developi ng tooth bud and the
apices of the overlying pr ima ry inci sors. As would be

ORAL & MAXILLOFACIAL PATHOLOGY

Figure 2-4 • Turner's hypoplasia. Extensive enamelhypoplasia
of mandibular first bicuspid secondary to previous inflammatory
process associated with overlying first deciduous molar. (From
Halstead CL, Blozis CG. Dri nnan AJ. et at: Physical evaluationof the
dental patient, St Louis, 1982. Mosby.)

expected. the cli nical appearance of the altera tion varies
accord ing to the timing and severity of the damage.

Because of the posit ion of the primary apices relat ive
to the too th bud. the facia l sur face of the maxillary inci­
sors is the location most frequent ly affected. Typically,
the affected area appears as a zone of whi te or yellow ish­
brown discolora tion w ith or wi thout an area of horizontal
enamel hypoplasia. Th e traum a also can cause displace­
ment of the already formed hard- tooth substance in reia­
tion to the soft tissue of the remaining develop ing tooth.
This results in a bend of the toot h known as dilaceration
and can affect either the crown or the root of a tooth (see
page 86). Severe trauma early in the development of the
tooth can result in such disorganization of the bud that

• the resultant product may resemble a comp lex odontoma
(see page 63 1). Simila r levels of damage late in the form­
ative process can lead to partial or total arrest in root
formation. /

Hypoplasia caus ed by antineoplastic therapy. As
modern medicine increa ses its prevalence of successful
therapy against chi ldhood cancer. it has become evident
that a number of developmental alterations arise sec­
ondary to use of therapeuti c rad iat ion or chemotherapy.
As wo uld be expected. developing teeth are affected most
severely. w ith these therapies prod ucing cl inically obvious
a lterations most common ly in patients unde r the age of
12 and most extensively in those under 5 years of age.
The degree and severi ty of the developmental alterations
are related to the pat ient 's age at treat ment. the form of
ther apy. and the dose and field of radiation. if used.

Although bot h chemotherapeutic agents and radia t ion
therapy can be responsible for developmental abnormal­
ities, the most severe alt erations arc associated w ith radi­
ation. Doses as low as 0.72 Gy are associated w it h mild
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Figure 2-5 • Turner's hypoplasia. Radiograph of the same tooth
depicted in Figure 2-4 . Note the lack of significant enamel and
irregularity of the dentin surface. (From Halstead CL, Blozis GG.
Drinnan AJ, et al: Physical evaluation of the dental patient, St louis,
1982, Mosby)

developmental defects in bot h enamel and dentin , As the
dose escalates, so does the impact on the developin g den­
tilion and jaws, Frequentl y noted alt erations include
hypodontia, mic rodont ia , radi cular hypoplasia, and
enamel hypopla sia (Figure 2-7) . In addit ion, mandibular
hypoplasia and a reduction of the vert ical development
of the lower third of the face are not rare. The mandibular
hypoplasia may be the dire ct effect of the radiation,
reduced alveolar bone growth secondary to im paired root
development, or (possibly) growth failure related to
altered pitu itary function caused by cranial radiation.
Chemotherapy alone results in much less dramatic alt er­
at ions but can produce an increased number of enamel
hypoplasias and discoloration s, slightly smaller too th
size, and occasional radicula r hyp op lasia that is less
severe than that secondary to radiation.

Denta! fll/orosis. The ingestion of excess amo unts of
fluoride also can result in signi fican t enam el defects
known as dental fluorosis, In 1901 , Dr. Frederick S.
McKay suggested the association between this mottled
momel and an agent in the Colorado Spri ngs. Colorado,
water supply during investigat ion of the Colorado brown
staill seen in the teeth of many of his pat ients. Dr. F.L.
Robertson noted a similar association in man y of his
patients in Bauxite, Arkansas (the home of bau xite min es
for aluminum) in t 909. tn t 930 , H.V. Churchill , a chemist
in Bauxite w ho was employed by the Aluminum Com-
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Figure 2-6 . Turner's hypoplasia. Extensive coronal hypoplasia
of permanent maxillary left central incisor secondary to previous
trauma to deciduous centra l incisor.

Figure 2-7 • Hypoplasia caused by antineoplastic therapy.
Developmental radicular hypoplasia and microdontia caused by
radiation therapy. (From Neville BW, Damm DD, White DK: Color
atlas of clinical oralpathology, ed 2, Balt imore, 1999, Williams &
Wilkins.)

•

pan y of America, discovered high conc entrations of flu­
oride (13.7 ppm ) in the water and con tacted McKay for
samples of the water in affected areas of Colorado.
McKay 's samples also demonstrated high levels of flu o­
r ide, and the fina l pa rt of the puzzle was solved.

Although the flu oride produced an unusual perma­
nent dental stain, a resistance to caries also was noted .
In 1931, the Nat ional Inst itute of Health hired Dr. H,
Trendley Dean to investigate the associa t ion between flu­
orid e, the presence of dental fluorosis, and the preva­
lence of caries among children . Ul tima tely this led to the
firs t water fluo rid ati on cl inical tria l at Grand Rapids.
Michigan . Because of the efforts of these pioneers and
the simultaneous work of many others, it was discovered
that fl uoride in the water at 1.0 ppm reduced cari es by
50% to 70%. In addition, this level of fl uorid e in the water
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supp ly was associated w ith a low and mostly mild preva­
lence of mottl ed ename l. Since 1962, fluoridation of
drinkin g wa ter is recomm ended, with the optimum range
being 0,7 to 1.2 ppm . The lower concentration is rec­
ommended for warmer climates where water consump ­
tion is high er.

Recent ly, an increased prevalence of dental fluorosis
has been noted. In addition , the relative caries reduction
in flu or idated communities has dropped between 8% to
37%. This has been attributed to the dif fusion of fluo ­
ride to nonfluor idated areas th rough bott ling and pro­
cessing of foods and beverages w ith fluoridated water
and the widespread use of fluoride too thpaste. Adu lt ­
st rength fluoride toothpa stes, fluo ride supplements,
infant foods, soft drinks. frui t juices, and industria l envi ­
ronm ental emi ssions all represent potential sources of
fluoride for children in their format ive years. In fant for ­
mu las also used to conta in significant amount s of fluo­
ride. but mo re recen t efforts have resulted in a dramatic
decrease in the fluoride content from th is source.

Becau se of this dissemination of fluor ide, the need for
supp lements in non fluori dated areas is declining. In
patients who use fluo ride toothpastes, the anticariogenic
benefit of supplements is very small or nonexistent and
the risk of fluorosis at the community level becom es a
certa inty. Seve ra l investigators have reco mme nde d
strongly that children less than 7 years of age appl y only
a pea- sized amount of fluori de toothpaste on the tooth­
brush and discourage swallow ing. In add ition, fluor ide
supp lements are recomme nded only in nonflu orida ted
areas in childre n who are at high ris k for ram pant car ies.
Finally, there current ly is an effort to alter the 1962 rec­
ommendation and lower the optimum level of fluoride in
the public water supply to 0.7 ppm. •

Figure 2·8 • Dental fluorosis. Dentition exhibiting lusterless.
white, and opaque enamel.
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Fluoride appea rs to create its significant enamel
defects through retenti on of the amelogenin proteins in
the enamel struct ure, leadi ng to the format ion of
hypominera lized enamel. These alterations create a per­
manent hypomatu ration of the enamel in w hich there is
an increased surface and subsurface porosity of the
enamel. Thi s enamel str ucture alte rs the light reflection
and creates the appearance of whi te. chalky areas. Most
of the prob lems associated w ith denta l fluorosis are aes­
thetic and concern the appearance of the anter ior teeth.
Therefore, the cri tica l period for cli nically signif icant
dental fluorosis is duri ng the second and third years of
li fe, when these teeth are form ing.

The severi ty of dental fluorosis is dose dependent,
w it h higher intakes of fluoride dur ing cr itical periods of
tooth developm ent being associated w it h more severe
fluoro sis. The affected teeth are car ies resistant , and the
alt ered tooth st ructure appears as areas of lusterless
whi te opaque enamel that may have zones of yellow to
dark-brown di scolorat ion (Figures 2-8 and 2-9). True
enamel hypoplasia is uncom mon but can occur as deep.

• irregu lar. and brow nish pits. Because other factor s can
result in a similar pattern of ename l da mage. a definitive
diagnosis requi res that the defects be present in a bilat­
erally symmetric distribution, and evidence of prior
excessive fluo ride in take or elevated levels of fluoride in
the enamel or other ti ssues should be found .

Syphilitic hypoplasi« . Congenit al syphilis (see page
170) results in a pattern of enamel hypoplasia tha t iswell
known but currently so rare that lengthy di scussion is
not wa rrant ed. Anterior teeth altered by syphilis are
termed H utchi nso n's incisors and exhibit crowns that
are shaped li ke straight-edge screwdr ivers. w ith the
greatest ci rcumference present in the middle one third of

Figure 2-9 • Dental fl uorosis. White opaque alteration of the
bicuspids and second molars in a patient who also exhibits
discoloration of the teeth secondary to tetracycline use. Patient
moved to area of endemic fluorosis at 3 years of age.
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thecrown and a constricted incisal edge. The middle por­
tion of the incisal edge often demonstrates a central
hypoplastic notch. Altered posterior teeth are termed
mulberry molars and demonstra te const ricted occlusal
tables with a disorgan ized surface anatomy that resem­
bles the bumpy surface of a mu lberr y.

Treatment and Prognosis

Most defects in the enamel are cosmetic rath er than
functional dental pro blems. Those affected by dental fl u­
orosis often benef it fro m surface rnicroa brasion that pro­
duces a dramati c and permanen t improvement in the
surface brown or yellow di scoloration. Improvement in
the white surface mark ings usually requ ires further
restorative dent istry. Other types of environmental
enamel hypoplasia create a loss of the continuous pro­
tectlve surface of enamel and may predispose the altered
zone to caries . The areas most freq uently associated with
an increased prevalence of caries demonstrate fu ll ­
thickness enamel defects . Aesthetically or functionally
defective teeth can be restored thro ugh a varie ty of cos­
metically pleasing techni ques. such as:

• Acid-e tched composite resin restoratio ns
• Labial veneers
• Full crow ns

POSTDEVELOPMENTAL LOSS
OF TOOTH STRUCTURE
Tooth structu re can be lost after its form ation by a variety
of influences beyond the obv ious cases related to caries
or traumatic fractures. Destruction can begin on the
enamel surface of the crown through abrasion , attrition ,
erosion. or abf raction . In addition. loss of tooth structure
can begin on the dent in or cementaI surfaces of the teeth
by external or inte rna l resorption.

roam WEAR

Tooth wear. also term ed tooth surface loss. Is a norma l
physiolog ic proeess that occurs wi th agin g but must be
considered path ologic when the degree of destru ction
creates funct ional. aesthetic. or denta l sensitivity prob ­
lems. Although the four causes of tooth wea r (l .e.• attri­
tion. abrasion. ero sion . abfracti on). oft en are discussed
as independent pathoses. most of these types of tooth
loss are the result of a comb ination of influ ences. Many
cases of attrition are accelerated by the presen ce of abra­
sive materials in the mouth. Areas of dentin expo sed by
attrition or abfraction often are damaged further by the
effects of erosion or abrasion . Areas softened by erosion
are more susceptible to attrition, abrasion. and abfra c­
tion. It is importan t for the cli nician to appreciate that
acquired environmental loss of tooth structure often is
multifactorial.
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Generally. it is agreed that the reported prevalence of
tooth wear is increasing. This is explained partly by a
greater awareness among clinicians and by the adult
pop ulation retain ing more natu ral teeth as they age. In
add ition. younger indi viduals appea r to exhibit an
increased too th sur face loss that many believe may be
caused by a more acidic diet (e.g., acid ic soft dri nks, die t
foods. fresh frui ts).

Attrition is the loss of tooth structure caused by too th­
to- tooth contact during occl usio n and masticati on. Some
degree of attrit ion is physio log ic, and the process
becomes more noticeable w it h age. When the amou nt of
tooth loss is extens ive and begins to affect aesthetic
appearance and function. the process must be cons id­
ered pathologic.

Tooth destruction can be accelerated by:
• Poor quality or absent enamel (c.g.• fluorosis, envi­

ronmental or hereditary enamel hypoplasia . or
dentinogenesis irnperfecta)

• Prematu re contacts (edge-to-edge occlusion)
• Int raoral abrasives. erosio n. and grinding habi ts
Abrasi on is the patho logic loss of too th structure or

restorat ion secondary to the acti on of an externa l agent.
The most common cause of abrasion is tooth bru shing
that combi nes an abrasive tooth paste w ith heavy pres­
sure and a horizonta l br ushing stro ke. Other items fre­
quently associa ted w ith dental abras ion incl ude penc ils.
toothpicks, pipe stems, and bobby pi ns (hair grips).
Chewi ng tobacco. bi ting thread, and using dental floss
inappropriately also can cause cli nically sign ificant
abrasion. When tooth wear is accelerated by chewing an
abrasive substance between opposing teeth, the process
has been termed demastica tion and exhibits features of
both attrition and abrasion .

Erosion is the loss of tooth str ucture caused by a
chemica l process beyond tha t associated with bacteria l
interact ion w it h the tooth. Typ ically. the exposu re to an
acid is to blame. but chela ti ng agents are occasiona lly
the primary cause. Although saliva aids reminera iization
and contains bicarbonate with a significant buffe ring
ability. this effect can be overwhelmed by excess acid (or
the quant ity and quality of saliva can be deficient and
result in accelerated tooth loss>. The acidic source often
is foods or drinks. but other causes include some med­
ications (e.g.. chewable vitamin C. aspirin tablets) , sw im­
mi ng pool s with poorly monitored pH. chronic involun­
tary regurgi tat ion (e.g.. hiatal hernia, esophagitis,
chronic alcoholism , pregnancy), voluntary regurgitation
(e.g.. psychologic problems, bulimia, occupations that
requ ire low body weight) . and industrial environmental
exposure. Erosion from dental exposure to gastric secre­
tions is termed pcrimolysis. Agreement on the preva­
lence of denta l eros ion does not exist. Some invest iga- \
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tors believe erosion rare ly is responsible solely for loss
of tooth st ruct ure, alt hough others li st erosio n as the
leading cause of accelerat ed tooth wear.

Abfract ion refers to the loss of too th structu re that
results from repeated tooth flexu re caused by occlusal
stresses. Dentin is able to w it hstand grea ter tensile st ress
th an enamel. W hen occlusal forces are appl ied eccen­
trica lly to a tooth , the tensile stress is concentrated at
the cerv ica l fulcrum, leading to flexu re that may prod uce
disruption in the chemical bonds of the enamel crys ta ls.
Once damaged, the cracked enamel can be lost or more
easily removed by erosion or abra sion. Some investiga­
tors have suggested that the place ment of occlusal
restorations weakens the tooth 's ability to resist the
stresses of occlusion and predisposes to fut ure ab frac­
live lesions. Like erosion, agreement on the prevalence
of abfracti on does not exist. Some propose that abfrac­
tion causes most cerv ical tooth loss; others believe littl e
evidence exists that this sequence of events actuall y
occurs in the mouth.

Clinical Features

Attrition. Attrition can occur in bot h the deciduous
and permanen t dent iti ons. As would be expected, the sur­
faces predomina nt ly affected are tho se that contact the
opposing denti tion. Mos t frequently, the incisal and
occlusal surfaces are involved. in addit ion to the lingual
of the anterior maxill ary teeth and the labial of the ante­
rio r mandibula r teeth . Large, flat . smooth. and shi ny wear
facets are found in a relat ionship that corresponds to the
pattern of occlusion. The interproximal contact poin ts
also are affected from the vertical movement of the teeth
during funct ion. Over time, this Interproximal loss can
result in a shortening of the arch lengt h. Pulp exposure •
and dentin sensitivi ty are rare because of the slow loss of

Figure 2 -10 . Attrition. Extensive loss of coronal toot h height
without pulp exposure in patient with anter ior edge-to-edge
occlusion.
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tooth structure and the apposition of reparative sec­
onda ry dentin wi thin the pulp cha mber (Figure 2-10) .

Abras ion. Ab ras ion has a va riety of patterns,
depending on the cause. Toothbrush abrasion typically
appears as hor izontal cervica l notches on the buccal sur­
face of exposed radicul ar cementum and dentin (Figures
2- 11and 2- 12 ). The defects usuall y have sharply defined
margins and a hard, smoo th sur face. If acid also is
present . the lesions will be more rou nded and shallower.
The degree of loss is greates t on prominent teeth (i.e..
cuspids, bic uspids, and teeth adjacent to edentulo us
areas) and on the side of the arch opposite the domi nant
hand. Thread biti ng or the use of pipes or bobby pins
usually prod uces rounded or V- shaped notches in the
incisal edges of anter ior teeth (Figures 2- 13 and 2-14).
The inappropriate usc of dental floss or toothpicks results
in the loss of inte rpr oximal rad icu la r cementum and

dentin . Pulp expos ure and dentin sensitivi ty are rare.
Erosion. In pati en ts wi th eros ion , the tooth loss does

not correlate w it h functio nal wear patterns or with those
typ ically associated with known abrasives. In contrast to
abrasion, erosio n commonly affects the facial surfaces of
the maxill ary antertors and appears as shallow spoon­
shaped depressions in the cervical por tion of the crown.
The posterio r teeth frequent ly exhibi t extensive lossof the
occlusal surface. and the edges of metall ic restorations
subsequently may be above the level of the tooth struc­
ture (Figure 2- 15). After a portion of the cuspal enamel
has been lost , the dentin is destroyed more rapidly than
the rema ining ena me l, often resulting in a concave depres­
sion of thedentin surrounded by an elevated rim of enamel
(Figure 2-16). Occasionally. enti re buccal cusps are lost
and replaced by ski slope-l ike depressions that extend
from the lingual cusp to the buccal cementoenarnel junc­
tion (Figure 2- 17). W hen palatal surfaces are affected. the

Figure 2·11 • Abrasion. Horizontal cervica l notches on the
anterior mandibular dentition.
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Figure 2-12 • Abrasion. Extensive recess ion and loss of buccal
radicular dentin. Note visible pulp canals that have been filled
with tertiary dentin .

Figure 2-14 • Abrasion. Notch ing of the anterior dentition on
the right side caused by long-term use of tobacco pipe.

Figure 2-16 • Erosion. Occlusal surface of the mandibular
dentition exhibit ing conca ve dentin de pressions surrounded by
elevated rims of enamel.

•

figure 2 -13 . Abrasion. Notch ing of the right cent ral incisor
caused by improper use of bobby pins. The pat ient also exhibits
environmental enamel hypoplasia of the anterior dentit ion.
(Courtesy of Dr. Robert J. Gorlin.)

f igu"e 2-15 • Erosion. Exten sive loss of buccal and occlusal
tooth stru cture. Note th at the amalgam margins are above the
surface of the dentin.

f igure 2-17 . Ero sion. Exten sive loss of enamel and dentin on
the buccal surface of the maxillary bicusp ids. The pat ient had
sucked chronically on tamarinds (an acidic fruit) .
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exposed dentin has a concave surface and shows a per iph­
eral w hite line of enamel (Figure 2- 18). Active erosion typ­
ically reveals a clean. unstained surface. w hereas inact ive
sites become stained and discolored.

Erosion li mi ted to the facia l surfaces of the maxilla ry
anterio r dentition often is associa ted w ith dietary
source s of acid . Wh en the tooth loss is con fined to the
incisal portions of the anterior dentition of both arches,
an external environmental source is suggested. when
erosion is located on the palatal surfaces of the maxil ­
lary anterior teeth and the occlu sal surfaces of the pos­
terior teeth of both dentitions, regurgitat ion of gastr ic
secretions is a probable cause. The location of the tooth
struct ure ioss may suggest the cause of the damage but
is not reliable completely. Although not common, ero­
sion can proceed rapidly and result in dent inal sensitivi ty
or pu lp expos ure.

Abfraction. Abfraction app ears as wedge-shaped
defects lim ited to the cervical area of the teeth and may
closely resemble cervical abrasio n or erosion. Clues to
the diagnosi s incl ude defects that are deep, narro w, and
V- shaped (w hich do not allow the tooth brush to conta ct
the base of the defect) and often affect a single tooth w ith
adjacent unaffected teeth (Figure 2- i 9). In addi tio n.
occasional lesions are subgingival, a site typ ically pro ­
tected from abrasion and erosion. The lesions are seen
alm ost exclusively on the facial surface and exhibi t a
much greater prevalence in tho se with bruxism. A hig her
frequency is noted in the mandibu lar denti tion , presum­
ably because the lingua l or ienta tion makes them more
susceptible to the concentration of tensile stresses at the
cervica l regions.

Treatment and Prognosis

Before any definitive therap y, the clinician mu st remember
that tooth wear almost invariably has a mu ltifactoria l

Figure 2 -18 • Erosion . Palatal surfaces of the maxillary dent itio n
in which the exposed dentin exhibits a co ncave surface and a
peripheral white line of enamel. The patient suffered from bulimia.

•
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cause. Failure to recognize the interrelationships of these
pat hoses can lead to ina ppropriate therapy and failu re
of any attempted repair. Intervent ion should emphasize
detailed diagnosis. preventive measures, and long-term
moni to ring. Immediate therapy should be di rected
toward resolu tio n of tooth sensitivit y and pai n. but iden­
tifying the causes of tooth structure loss and prot ecting
the remaini ng dentition also are important goals.

Pat ients should be informed of the potentia l for loss
of tooth structure associat ed w ith the overuse of acidic
foods and dr ink s, chronic regurgitation. and improper
ora l hygiene techn iques. Mouth guards can be used to
slow nocturna l attrition and to protect the teeth from fre­
quent exposure to acid from reg urgltanon or industrial
sources. Patients wi th erosion should li mi t toothbru shing
to once a day in the morning because of the increased
vulnerability of acid-etched enamel to abra sion and attri ­
tion. Dent al sensitivity can be reduced through the use
of varnishes. mouthwashes, or toothpa stes containing
strontium chloride. stannous fluoride, or monofluo ro­
pho spha te. If ini tia ll y un successful . these agents can be
comb ined wi th iontophoresis.

Acti ve restorative therap y is premature in the pres­
ence of ongoi ng tooth wear and should be postpon ed
unti l the patient expresses strong aesthetic concerns,
exhibi ts denta l sensitiv ity that is non respon sive to con­
servative interventions. or demonstrates progressive and
uncontrollab le wear. Once indicated. the minimum treat­
ment necessary to solve the problem should be imple­
ment ed. In lesion s thought to represent abfracti on, glass
lo norncr material s are recommended because of their
greater resili ence tha t allows the material to flex w ith the
tooth. .In areas of abrasion. a material with optimu m
resistance to the abra sive process should be chosen. In
iso lated teeth that conti nue to lose Class V restorati ons,
cont inued abfra ction is likely, and occlusal trauma should

Figure 2 -19 • Abfra ct io n. Deep and narrow enamel cervical
defec ts on the facial surface of th e mandibu lar dentit ion. (From
N eville BW. Damm DO . White OK: Color atlas of clinical oral
pathology. ed 2 , Baltimore. 19 9 9 . Williams & Wilkins.)
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External resorption

ReplacemenV
metaplastic

Internal resorption

•

Inflammatory

1. Cysts
2. Dental trauma
3. Excessive mechanical forces (e.g.. orthodontic therapy)
4. Excessive occlusal forces
5. Graft ing of alveolar clefts
6. Hormonal imbalances
Z Intracoronal bleaching of putpless teeth
8. Local involvement by herpe s zoster
9. Paget' s disease of bone

10. Periodontal treatment
11. Periradicular inflammation
12. Pressure from impacted teeth
13 . Reimplantat ion of teeth
14. Tumors

Box 2-3 Factors Associated with External
Resorption

are seen: (I ) inflammator y resor ption and (2) replace­
ment, or metaplast ic absorption (Figure 2-20) . In inf lam­
matory resorpt ion. the resorbed dent in is replaced by
inflamed granulation tissue. Al though this pattern may
involve any portion of the canal. the cervical zone is
affected most frequent ly (and the pulpa l inflammation is
usually caused by bacteria l invasion). The resorpt ion con­
tinues as long as vital pu lp remains: typica lly. the coronal
pulp is necrotic with the apical port ion remain ing vital.
The result s of pulp testing are variable. In this pattern the
area of destru ction usually appears as a uniform. well­
circumscribed symmetriC radio lucent enlargement of the
pulp chamber or canal. W hen it affects the coronal pul p.
the crown can displa y a pink discoloration (pi nk tooth of

Figure 2-20 • Toot h resorption. Ill ustration contrasting the
common pattern s of internal and external too th resorption.

INTERNAL AND EXTERNAL RESORPTION

In addition to loss of tooth st ructure that begins on the
exposed coronal surfaces . destruction of teeth also can
occur through resorption. wh ich is accomplished by cells
located in the dental pulp (i .e.. intern al resorption) or
in the periodontal ligament (i .e., externa l resorption ).
Internal resorption is a relat ively rare occurre nce, and
most cases follow injury to pu lpa l tissues, such as phys­
ical trauma or caries- related pulpit is. The resorption can
continue as long as vital pulp tissue remain s and may
result in communication of the pu lp w it h the periodonta l
ligament.

Bycontrast, external resorpt ion is extremely common;
with close examinat ion. all patients are mo st likely to
have root resorpti on on one or more teeth . In one radio­
graphic review of 13.263 teeth. all patients showe d evi­
dence of root resorption, and 86.4% of the exam ined
teethdemonstrated external resorption . w ith an average
of 16 affected teeth per patient. Most areas of resorption
are mild and of no cl inical significance, but 10% of
patients exhibit unus ual amounts of externa l resorpti on .

The potential for resorption is inh erent with in the
periodontal tissue of each pati ent. and thi s individu al
susceptibi lity to resorpti on is the most importan t factor
in the degree of resorpt ion that wi ll occur aft er a stim­
ulus. The factors repor ted to increase the severi ty of
external resorption are delin eated in Box 2- 3. Many
ca ses have been termed id io pathic because no factor
could be found to explain the accelerated resorpt ion.
When pretreatment radiographs of a given patient exh ibit
a degree of resorption beyond that which is nor mall y
seen. the clinician shou ld reali ze the potentia l risks
involved in init iating procedures (such as orthodontics)
that are known to be associated w ith an increased risk
ofexternal resorption .

Clinical and Radiographic Features

Resorption of dentin or cementum can occur at any site
that contacts vital soft ti ssue. Internal resorption is usu­
ailyasymptomatic and discovered through rou tine radio­
graphs. Pa in may be report ed if the process is associated
with significant pulpa l inflammation. Two main patt erns

be eliminated. Replacement of lost posterior teeth and
avoidance of edge-to-edge occlusion limit the effects of
attrition. Lost toot h structure can be restored with com ­
posite resins. veneers. onlays. or full crowns.

The body may adapt to loss of tooth structure by con­
tinual eruption of the teeth , appositional alveolar bone
deposition. and compensatory skeletal growth . If the
process of tooth loss is slow. the vertical dimension often
ismaintained; in pati ents wi th rapid destru ct ion. there is
a loss of facial length. Restoration of extensive loss of
tooth structure is complex and shou ld be performed only
after acomplete evaluation of the dentoa lveolar complex.
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Mumm e ry) as the vascular resorptive process app roaches
the surface (Figures 2-2 1and 2-22) . W hen it occurs in the
root. the or iginal out line of the canal is lost and a bal ­
loonlike radiographic di lation of the canal is seen (Figure
2-23 ). Although most cases are progressive, some cases
are transient and usually arise in traumatized teeth or
those that have recent ly undergone or thodont ic or peri­
odontal therapy.

The remaining pattern of internal resorption is termed
replace ment or metaplastic resorption. In th is form , po r­
tion s of the puipai dentin al wall s are resorbed and
replaced with bone or cementum- like bone (see Figure

Figure 2-21 • Internal resorption (pink tooth of Mummery) .
Pink discoloration of the maxillary central incisor.

Figure 2·22 • Internal resorption . Same patient as depicted in
Figure 2-21. Note extensive resorption of both maxillary central
incisors.

•
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2-2 0). Radio graphically, replace ment resorptio n appea"
as an enlargement of the canal that is fil led with a mate­
ria l tha t is less radiodense than the surrounding dentin.
Because a central zone of the pu lp is replaced w ith bone,
the rad iograph ic appearance often demonstrates partiel
obl iteration of the canaJ. The outline of destruction isless
defined than that seen in inflammatory resorpt ion,

By contrast. external resorpti on typica lly appears as
a "mot h-eaten" loss of tooth str uctu re in w hich theradio­
lucency is less well defined and demonstrates variations
in density (Figures 2-24 to 2-27). If the lesion overlie;
the pu lp canal. close examination demonstrates the
retention of the unaltered canal through the area of the
defect. Mos t cases involve the apical or midportions of
the root. External resorption can create significant
defects in the crowns of teeth before eruption. This pal­
tern frequent ly is misdiagnosed as preerup nve cariesand
is thought by some investigators to be caused by defects
in the ena mel epithelium that allow connective tissue to
come into direct contact with the enamel.

Occasionally. externa l resorption may begin in the
cervical area and extend from a small opening to involve
a large area of the dentin between the cementum andthe
pulp . The resor pti on can extend ap ically into the pulpor
coronally under the enamel and simulate the pink tooth
seen in internal resorption. The cervical pattern 0

externa l resorption often is rapid and has been term
inva sive cervical resorption (Figure 2-28) . In some
instances several teeth may be involved, and an under

Figure 2 -23 • Internal resorption. Balloonlikeenlargement of
the root canal.
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lying cause for the accelerated destruct ion may not be
obvious (mul ti ple idiopath ic root resorp t io n).

If difficul ty arises in distingu ishi ng external fro m
internal resorptio n. the mesial-buccal -distal rul e can be
used thro ugh two radiogra phic exposures: one perpen­
dicular and one mesial (objects closer to the source of
radiation wi ll shift distall y) . W ith this technique, the sites
of external resorpt ion appear to shift away from the pulp
canal when the rad iograph s are compared. In addition,
the radiographs can reveal which side of the root is
affected in cases of extern al resorptio n.

Figure 2·24 • External resorption. Extensive irregular destruc­
tion of both roots of the mandibular second molar associated
with chronic periodontitis. (Courtesy of Dr. Tommy Shimer.)

Figure 2~ 25 • Extern al resorption. "Moth-eaten" radiolucent
alteration of the maxillary left centra l incisor. Th e tooth had been
reimplanted after traumatic avulsion. (Courtesy of Dr. Harry Meyers.]

6 /

Histopathologic Features

In patien ts with inte rna l inflammatory resorption , the pulp
tissue in the area of destruction is vascular and exhibits
increased cellular ity and collagc nization . Immediately

f igure 2 ~26 • External resorption. Extensive external resorp tion
of the crown of the impacte d right maxillary cuspid. Histopatho­
logic examination revealed resorption witho ut bacte rial contaml­
natio n or caries.

figure 2 -27 • External resorption . Diffuse external resor ption of
radicular dentin of maxillary dentition. Th is process arose after
initiat ion of orthodontics.



62 ORAL & MAXILLOMCIAL PATIIOLOGY

A B

Figure 2-28 • Cervical external resorption. A, Radiograph of anterior maxilla exhibiting no signif­
ieant areas of resorption. B. Well-defi ned radiolucent alteration of the cervical area noted three
years after initial radiograph. (Courtesy of Dr. H. Dwaine Blakeman.)

figure 2-29 • Internal resorption . Resorption of t he inner
dentinal wall of the pulp. Note cellular and vascular fibrous
connective tissue, which exhibits an adjacent inflammatory
infiltrate and numerous dentinoclasts within resorptive lacunae.

adjacent to the dentinal wall are num erous mu ltinucleated
dentinoclasts, which are histologically and functi onally
identical to osteoclasts (Figure 2-29), An inf lamm atory
inflitrate characterized by lymphocytes, histiocytes. and
po lymorphonuclear leukocytes is not uncommon, In
replacement resorption, the normal pu lp tissue is replaced
by woven bone that fuses with the adjacent dent in,
External resorption is similar in appearance. wi th
numerous multinucleated dentinoclasts located in the
areas of structure loss. Areas of resorption often are
repaired through depositlon of osteodentin , In large
defects, external infla mmatory resorption results in dcp-

osition of inflamed granulation tissue, and arras of
replacement wi th woven bone may also be seen. Exten­
sive bony replacement in areas of external resorption can
lead to ankylosis.

Treatment and Prognosis

The treatment of internal and externa l resorption cen­
ters on the removal of all soft tissue from the sites of

.dental destruction. Internal resorption can be stopped
consistent ly if endodontic therapy successfu lly removes
all vi tal pulp tissue before the process perforates into the
periodon tal ligament. Once perfora tion occurs, therapy
becomes more difficult and the prognosis is poor, In such
cases, initial placement of calcium hydroxide paste occa­
sionally may result in reminera lization of the site of per­
foration and stop the resorpt ive process. If reminera liza­
tion of cervica l sites of perforati on is not successful,
surg ical exposure and restorat ion of the defect may halt
the process. Extraction often is necessary for radicular
perforations that do not respond to therapy,

The first step in treating externa l resorption is the
identification and eliminatio n of any accelerat ing factor.
Apica lly located sites cannot be approached without sig­
nificant damage created by attempts at access. Those
cases located in the cervical areas can be treated by sur­
gical exposure, removal of all soft tissue from the defects,
and resto ratio n of the lost struct ure of the toot h.

ENVIRONMENTAL DISCOLORATION OF TEETH
The color of normal teeth varies and depends on the
shade, tr anslucency, and th ickness of the enamel. Trans-
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Box 2-4 Tootll Disco loratlons

EXTRINSIC
1. Bacterial stains

2. Iron
3. Tobacco
4. Foods and beverages

5. Gingival hemorrhage

6. Restorative materials
Z Medicat ions

INTRINSIC
1. Amelogenesis imperfecta

2. Dentinogenesis imperfecta

3. Dental fluorosis
4. Erythropoiet ic porphyria

5. Hyperbilirub inemia

6. Ochronosis

Z Trauma
8. l ocalized red blood cell breakdown
9. Medications

lucent enamel appears blue-white; opaque enam el is
gray-white. Therefore, teet h w it h translucent ena mel
appear yellow at the cer vical one third and blue-white
at the incisal edge; those w ith opa que ename l are a more
uniform gray-white. Abnormal col orat ions may be
extrinsic (i.e., ari sing from the surface accumulation of
exogenous pigment) or intrinsic (t.e., secondary to
endogenous facto rs that result in th e discolorat ion of the
underlying dentin). Box 2-4 list s the mo st frequent ly
documented causes of tooth discolorations.

Dental flu orosis is di scussed under environmental
effects on the structural development of the teeth (see
page 53). The alte rations associated wi th am elogenesi s
imperfecta (see page 89) and dentinogenesi s impcr­
tecta (see page 94) are presented later in this chapter in
the text devoted to pri mary developmental alterat ions of
the teeth.

Clinical Features

Extrlnsic stains. Bacteria l sta ins are a common cause
of surface stain ing of exposed enamel. den ti n. and
cementum. Chromogenic bacteria can produce col­
orations that vary from green or black- brown to orange.
The discoloratio n occu rs most frequent ly in children and
is usually seen init ially on th e lab ial sur face of th e max ­
illary anterior teeth in the ging ival one th ird . In cont rast
to most plaque-rela ted discol orat ion s. the bla ck- brown
stains most likely ar e not primari ly of bacteria l or igin but
are secondary to the formation of ferr ic sulfide from an
interaction between bacteria l hydrogen suif ide and iron
in the saliva or gingival crev icular f lu id .
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Figure 2-30 . Tob acco di scolorat ion . Extr insic brown stains of
the enamel on the lingual surfaces of the anterior mandibular
dent it ion secondary to long-term tobacco abuse.

Extensive use of tobacco products. tea. or coffee often
results in signi ficant brow n di scolora ti on of the surface
enam el (Figure 2- 30) . The tar w ithin the tobacco dis­
solves in the saliva and easily penetrates the pits and fis­
sures of the ename l. Smokers (of toba cco or mari juan a)
most freq uent ly exhib it invo lvement of the lingual sur­
face of the mandibular inci sor s; users of smokeless
tobacco often demonstrate involveme nt of the ename l in
th e area of tobacco placement. Stains from beverages
also often involve the lingual surface of the anterior teeth ,
but the stains are usually more widesprea d and less
intense. In add it ion, foods tha t contain abundant chloro­
phyll can pro du ce a green discoloration of the enamel
surface.

The green discolorati on associated with chromogenic
bacteria or the frequ ent consump tio n of chlo rop hy ll ­
conta ining food s can resemble th e patt ern ' o f green
stai ning seen secondary to gingiva l hemorrhage. As
would be expected. th is pattern of disco lorat ion occurs
mo st frequent ly in patients with poor oral hygi ene and
erythematous, hemorrhagi c. and enlarged gingiva. The
co lor result s fro m the brea kdown of hemoglobin into
green biliverdin.

Dental restorative materi als. especia lly ama lga m,
can result in black-gray discolorat ion s of teeth. Th is mo st
fr equent ly ari ses in younger pat ients wh o have more
open dent inal tubules. Large Class II proxi ma l resto ra­
tions of posterio r teet h can produ ce di scolorati on of the
overlyi ng faci al surface. In addi tion, deep li ngual meta ll ic
restorations on anterior incisors can significantly stain
under lying dentin and produ ce vis ib le grayish discol ­
oration on th e labial surface. To help reduce discol­
oration, the cli nic ian should not restore endodon ticall y
treated anterior teeth w ith ama lgam (Figure 2-3 1).

A large number of medication s may result in surface
staining of the teeth. In the past, use of product s con­
taining high amounts of iron or iodine was associated with
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Figure 2 -31 • Amalgam discoloration. Greenish-gray
discoloration of mandibular central incisor, which had endodontic
access preparation restored with amalgam.

significant black pigmentation of the teeth. Exposure to
sulfides. silvernitrate.or manganesecancausestainsthat
vary fro m gray to yellow to brow n to black . Copp er or
nicke l may produce a green stain; cadmium may be asso­
ciated with a yellow to golden-brown discoloration.

Mo re recen tly, the most frequently reported culprits
include stannous fluor id e and chlorhexidine. Fluoride
stain ing may be associated w ith the usc of 8 % stannous

fluo ride and is tho ught to be secondary to the combina­
tion of the stannous (ti n) ion w ith bac terial sulfides. This
black stain occurs predomi nan tly in people wi th poor
oral hyg iene in areas of a tooth prev ious ly affected by
early carious involvement. The labial surfac es of ante­
rior teeth and the occlusal sur faces of posterior teeth are
the most frequent ly affected. Chlorhexid ine is associat ed
w it h a yellowish-b row n stain that predom inantly
invol ves the interproxi mal surfaces near the gingival
margin s. The degree of stain ing varies w ith the concen­
trat ion of the med ication and the patient's susceptib ility.
Alt hough an increased frequency has been associated
wit h the use of tannin-containing beverages, such as tea
and wine, effective brushing and flossing or frequent gum
chewing can minimize staining. Chlorhcxidine is not
alone in its associa tion w ith toot h staining: man y oral

anti septics. such as l.istcrine a nd sanguinari ne, a lso may
produce similar cha nges.

Intrins icstains . Congeni tal er y th ropoie tic porphy r ia
(Gunther disease) is an autoso mal recessive disord er of
porphyrin metabolism that resul ts in the increased syn­
thesis and excretion of po rphyrins and their related pre­
cursors. Signif icant diffuse disco lorat ion of the denti tio n
is noted as a resu lt of the deposition of porphyrin in the
teeth (Figure 2-32) . Af fected teeth demonstra te a marked
reddi sh- brown colorat ion that exhibits a red fluores­
cence w hen expose d to a Wood's ultr aviolet (UV) ligh t.
The deciduous teeth demonstrate a more in tense col -

ORAL & MAXILLOFACIAL PATHOLOGY

Figure 2·32 • Erythropoietic porphyria-related discoloration.
Reddish-brown discolora tion of the maxillarydentition.

oratio n beca use po rphy rin is present in the enamel and
the den tin ; in the per manent teeth , only the dentin is
affected. Another all to s~l~cessive metabol ic dis­
order, alkaptonuria , is associated wi th a blue -b lack dis­
coloration termed ochronosis tha t occurs in connective
tissue, tendons, and cartilage. On rare occasions, a blue

disco lo ration of the dent it ion may be seen in patients
w ho also are affected with Parkinson 's disease.

Bili rub in is a breakdown product of red blood cells,
and excess levels can be released into the blood in a
number of conditions. The increased amou nt of bili rubin
can accumulate in the interstitial fluid, mucosa, serosa,

and skin, resulting in a yell ow-green discolorat ion known
as jaundice (see page 709) . During periods of hyper­
bil ir ubi ne mia , deve lopi ng teet h also may accumulate

the pigment and become stained intrinsica lly. In most
cases, the decidu ou s teet h are affected as a result 01
hyperbilirub inemia dur ing the neonata l period. The two
most common causes are eryth robl a stosis fcta lis and
bilia ry atresia . Other diseases th at less freq uently dis­
piay in t rinsic stain ing of thi s type include:

• Premature birth
• ABO incompat ibility
• Neonata l respirato ry dist ress
• Significan t internal hemorrhage
• Congeni tal hypothyroid ism
• Biliary hypoplasia
• Metabolic diseases (tyrosinemia. ai -antitrypsin

deficiency)

• Neonatal hepatitis
Eryt hroblastos is feta lis is a hemolytic anemia of new­

borns secondary to a blood incompatibili ty (usually Kh
factor) between the mother and the fetus. Currently. this
disorder is relative ly uncom mon because of the use 01
ant iantigen gamma glob ul in at delivery in mothers with
Rh-negative blood .
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Figure 2-33 • Hype rbi lirubinemia -rel ated discolorat ion .
Diffuse grayish-blue discoloration of the dentition . Cervical por­
tionsare stained most intensely. (Co urtesy of Dr. John Giunta.)

Biliary atresia is a sclerosing process of the biliary tree
tha t is the most impo rtant cause of death from hepatic
failure in children in North America. However, many
affectedchildren live after successful liver transplantation .

The extent of the denta l changes cor rela tes wi th the
period of hyperbi lirubinemia. and most pat ients exhibit
involvement lim ited to the primary dent it ion. Occasio n­
ally. the cusps of the permanent first molars may be
affected. In addition to ename l hypoplasia . the affected
teeth frequent ly demonstrate a green discoloration
(chlorodonti a). The color is the result of the deposition
of biliverdin (the breakdown product of bil i rubin that
causes jaundice) and may vary fro m yellow to deep
shades of green (Figure 2- 33). The colo r of too th str uc­
ture formed after the resolut ion of the hyperbili ru­
binemia appears normal. The teeth often demonstrate a
sharp dividin g line. separat ing green port io ns (formed
during hyperbil irubinemia) from normal-colored por ­
tions (formed after normal levels of bili rubin were
res tored).

Coronal discolorat ion is a freque nt finding aft er
trauma, especially in the deciduous denti ti on. Post­
traumatic inju ries may create pink. yellow. or dar k-gray
discoloration. Although pink and yellow discolorations
are not indicative of pulp death . the dark-gray discol­
oration is associated w ith severe pulpal dama ge. Tem­
porary pink discoloration that ari ses I to 3 weeks afte r
trauma may represent localized vascular damage and
often returnsto normal in I to 3 weeks. In these instances
periapical radiographs are wa rranted to rule out in ternal
resorption that may produce a sim ilar clin ical presenta­
tion. A late yellow discolo ration is indicative of pu lpal
obliteration, termed calcific meta morphosis, and is dis­
cussed more full y in Chapter 3 (see page 11 0). Although
somewhat controversial. the dark-g ray discolorat ion is
believed by most investigators to signal significant pulpa l
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Figure 2-34 • Tet racycline-rel ated discoloration. Diffuse
brownish discoloration of the permanent dentition. (Courte sy of
Dr. John Fantasla.]

degenerati on that is. or eventuall y will become. necrotic.
Such necrosis may be aseptic and not associated with
significant tenderness to percussion•. mobili ty, or asso­
ciated periapical inflammatory disease.

A related process seconda ry to localized red bl ood
cell destruct ion also can result in discolorati on of the
teeth. Occasionally during a postmortem examination, a
pink discoloration of teeth Is fou nd. The crowns and necks
of the teeth are affected most frequent ly. and the proces s
is thoug ht to arise from hemoglobin breakdown wi thin
the necrotic pulp tissue in patients in whom blood has
accumu lated in the head.

A simila r pink or red discoloration of the maxil lary
incisors has been repor ted in living patients with lepro­
matous lep ro sy (see page 176). Alt hough controversial.
some investigators believe these teeth are involved selec- r
tive ly because of the decreased temperatu re preferred by
the causat ive organism . Thi s proc ess is thought to be
secondary to infection-related necrosis and the rupture
of nume rous small blood vessels within the pul p. with a
secondary release of hemoglob in into the adjacent
denti nal tubules.

Several different medications can become incorpo ­
rated into the developing too th and result in clinicall y
eviden t discoloration . The severity of the alt erations is
dependent on the time of administration , the dose. and
the duration of the drug's use. The most infamous is
tetra cycline. with the affected teeth varying from br ight
yel low to dark brown and, in ul travio let light. showing a
bright yellow fluo rescence (Figure 2-34). The drug and
its homologues can cross the placen tal barr ier : therefore,
admi nistration must be avoided du ring pregnancy and in
children up to 8 years of age. Homologues of tetracycl ine
also associated with discolorati on include chlortetracy­
cline (gray-brown di scolo ration) and oxyt etracycline
(yellow) .
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One semisynthetic derivative of tetracycline. mino­
cycline hydrochloride. has been shown to produce signif­
icant discoloration of the dentition and aiso may affect teeth
that are fully developed. Minocyc line is a wi dely used med­
ication for the treatment of acne and also is occasionally
prescribed to trea t rheumatoid arthritis . Its prevalence ot
usc is increasing (and. presumably. so will the number of
patients affected with discolored teeth and bone).

Alt hough the mech anis m is unknown . minocycli ne
appears to bind preferentially to certa in types of col­
lagenous tissues (e.g.. denta l pulp. dent in. bone. der misl.
Once in these ti ssues, ox idation occ urs and may produ ce
the distin ctive discolora tion . Some investigators believe
supplementation with ascorbic acid (an antioxidant) can
block formation of the discolorat ion. No matter the
cause. once th e pu lp tissues are stained. the co lo rat ion
can be seen through the overlying tran slucent dent in and
enamel. The stai ni ng is not unive rsal; on ly 3% to 6% of
long-term users become affected . In those affected. the
pe riod of time before disco lora tion becomes evident ca n
range from lust I month to several years.

In susceptible individuals. minocycline creates discol ­
oration in the skin . nails . sclera. conjunctiva . thyroid . bone.
and tceth. Coloration of the bone occasionally results in a
disti nctive blu e-gray appcarance of th e pala te or anterio r
alveolar mucosa that represents the black bone showing
through the thin. translucent oral mucosa (Figure 2-35).
Several patterns of staini ng are noted in the dentition. Fully
erupted teeth typica lly reveal a blue-gray discolora tion of
the incisal three-fo urths with the middle one third being
maxima lly involved. The exposed roots of erup ted teeth
demonstrate a dark green discoloration. although the roots
of developing teeth are stained dark black. Although the
cutaneous staining fades after discontinuation of the med­
ication, the dental discoloration remains.

Figure 2-35 • Minocycli ne -related discoloration. Blue-gray dis­
coloration of the facial surface of the anterior mandibu lar alveolus
because stained alveolar bone is visible through the thin mucosa .
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Treatment and Prognosis

Carefu l poli shi ng w ith fine pumice can remove most
ext ri nsic stains on th e teeth ; ty pically. normal prophy­
laxis paste is insuffic ient. Stubborn stai ns often are
resol ved by mixing 3% hydrogen peroxide with the
pumice or by using bicarbonated spray solutions. The
use of jet prophyl actic devices w it h a mild abrasive is
th e most effecti ve. Recurrence of the stains is not
uncommon un less the cause is reduced or elim ina ted.
Improving the level of oral hygiene often minimizes the
chance of recurrence.

Intri nsic discol orat ion is much more difficult to resolve
becau se of the frequent extensive invo lveme nt of the
dentin . Suggested aesthetic solutions include full crowns.
external bleach ing of vital teeth . internal bleac hing of
nonvital teet h. bo nded restora tions. composite bu ild ups.
and lamina te veneer crowns. The treatment must be ind i­
vidualized to fulfill the unique needs of each pa tient and
his or her specific pattern of discoloration.

LOCALIZED DISTURBANCES IN ERUPTION
PRIMARY IMPACTION

Erup tion is the continuous process of movement of a
too th from its developmental loca tion to its functional
location. Teeth that cease to erupt befo re emergence are
impacted. Some authors subdivide these nonerupted
teeth into those that are obs t ructed by a physical barrier
(impacted) and those that appear to exhib it a lack of
eru ptive force (embedded) . In many cases. a tooth may
appear to be embedded ; however. on removal a prev i­
ously undetected overlying odontogenic hamartoma or

• neoplasm is discovered. Therefore. it appears appro-
priate to classify all th ese teeth as "impacted."

Clinical and Radiographic Features

Primary impaction of deciduous teeth is ext remely rare;
w hen seen it most commonly invo lves second mol ars
(Figure 2-36). Analys is of cases suggests that ankylosis
plays a major ro le in the pathogenesis. In the permanent
dentition. third mo lars are impacted most frequently. fol­
lowed by maxill ary cuspids. In decreas ing order of fre­
quency. impaction is seen w ith mandibul ar premo lars,
mandibula r canines. maxil lary premolars. maxillary cen­
tral incisors. maxillary lateral incisors. and mandibular
second mola rs. First mol ars and maxillary second mo lars
are rare ly affected.

Lack of eruption most freq uently is caused by crowding
and insufficient maxillofacial development. Impacted
teeth are frequently diverted or angulated and eventu­
ally lose their potent ia l to erupt (on completion of root
development). Other factors know n to be associated w ith
impaction incl ude:
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• Overlying cysts or tumors

• Trauma
• Reconstructive surgery
• Thickened overlying bone or soft ti ssue
• A host of systemic disorders. diseases. and

syndromes
Impacted teeth may be erupted partially or completely

encased within the bone (i.e.. full bony impact ion). In
addition. the impact ion may be classif ied accord ing to

the angulation of the tooth in relationship to the
remaining dentition : rncstoangular, distoangula r, ver­
tical. horizonta l. or inverted.

Treatment and Prognosis
The choices of treatment for impa cted teeth inciude:

• l ong- term observation
• Orthodon tically assisted erupt ion
• Transplantation
• Surgical removal
The presence of infection. non restorable car ious

lesions. cysts. tum ors. or dest ruction of adjacent tooth
and bone mandate extrac tion. Surgical removal of
impacted teeth is the procedure perfo rmed most fre­
quently by oral and maxillofacial surgeon s. The choice
of therapy in asymptomatic cases is an area of hot
deba te, and no immediate resolution isobvious. The risks
associated with nonintervention include:

• Crowding of dent it ion
• Resorption and wo rsening of the periodontal status

of adjacent teeth (Figure 2-37)
• Development of patho log ic conditions. such as

infections. cysts, and tumors
The risks of interventio n inciu de:
• Transient or perm anent sensory loss

• Alveolitis

figure 2-36 • Pri ma ry impa ction of deciduous tooth. The
right secondary primary molar demonstrates delayed erupt ion
and enlarged pericoronal radiolucency. (Courtesy of Dr. G.
Thomas Kluemper.)
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• Trismus
• Infection

• Fracture
• Tempo romandibular joi nt in jury
• Periodonta l injury
• In jury to adjacent teeth
Denta l referral patte rns provide a variety of perspec­

ti ves of different dental practitioners. Man y specialists
(e.g.. oral and maxillofacial surgeons. oral and maxillo­
facial pathologists) see a large percentage of signifi can t
path ologic conditions associated with impacted teeth
compared w ith the experience of other clin icians. One
large review of pericoronal tissue submitted to an active
ora l patho logy service revealed that 32.9% of cases had
path ologicall y significant lesions. In this o-year review
were six primary squamous cell carcinomas arising from
dent igerous cysts (in addition to numerous odontogenic
keratocysts and odontogenic tumors) . Because of the fre­
quent exposure to significant pericoronal pathoses. such
specialists often choose extraction overclose observation.

ANKYLOSIS

Eruption continues after the emergence of the teeth to
compensate for mast icatory wear and the growth of the
jaws. T he cessation of erupt ion after emergence is
termed ankylosis and occurs from an anatomic fusion
of tooth cemen tum or dent in w ith the alveolar bon e.
Although the areas of union may be too subtle to be
detect ed clin ically and radiogra phi call y. histopathologic
exam ination w il l dem on strat e fusion between the
affected toot h and the ad jacent bone in alm ost all cases.
Other ter ms for this process within the literature inciude
infraocclusion, secondary retention. submergence.
reimpaction. and reincl usio n. Secondary retention is an
acceptable term but may be confused w ith retained pri-

Figure 2-37 • Impaction- re late d toot h resorp tion. Mesic­
angular impaction of the right mandibular third molar associated
with significant resorption of the distal root of the second molar.
(Courtesy of Dr. Richard Brock.)
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mary teeth. which maintain their emergence. Submergence,
retmpactton , and reinclusion connote an active depression .
and this is not the case.

The pathogene sis of anky iosis is unknown and may
be secondary to one of man y factors. D isturbances from
changes in local metaboli sm. trau ma, injury, chemica l or
thermal i rr itat ion, local failure of bone growth . and
abnormal pressure from the tongue have been suggested.
The periodo ntal ligament mig ht act as a barrier that pre­
vents osteoblasts from applyi ng bon e directly onto
cementum. Ankylosis could ari se from a var iety of fac­
tors that result in a deficie ncy of this natural barrier. Such
loss could ari se from trauma or a genet ically decreased
periodontal ligament gap. Other theo ries point to a dis­
turba nce between normal root resorption and hard­
tissue repair. Several investigators believe genetic pre­
dispositi on has a significant influence and point to
monozygotic twin s who demonstrate strikingly similar
patterns of ankyl osis to support this hypothesis.

Clinical and Radiographic Features
Anky losis may occur at any age: however, cl in icall y it is
most obvious if the fusion develops duri ng the first two
decades of life. Most patients reported in the literature
with obvio us alterat ions in occlusion are between the
ages of 7 and 18 years. wi th a peak preva lence occur ­
ring in 8- to 9-year-old children. The repor ted prevalence
of cli nically detectab le ankyl osis in children vari es from
1.3% to 8.9% and has been reported to be as high as
44% in sib lings of those affected.

Although any toot h may be affected , the most com­
monly invo lved tooth is the pr imary fi rst molar: the
major it y of cases occur in the mand ible. The occlusal
pla ne of the involved tooth is below that of the adjacent •
dent ition (infraoccl uslon) in a patient w ith a history of
previous full occlusion (Figure 2-38). A sharp. solid

Figure 2·38 • Ankylosis. Deciduous molarwell below the
occlusal plane of the adjacent teet h.
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sound may be noted on percussion of the involved tooth
but can be detected only when more tha n 20% of the
root is fused to the bone. Radiographicall y, absence ot
the periodo ntal ligament space may be noted: however.
the area of fusion is oft en in the bi fur cation and inter­
rad icula r root surface. making rad iograph ic detection
most difficult (Figure 2-39).

Ankylosed teeth that are allowed to remain in posi­
tion can lead to a number of denta l probl ems. The adja­
cent teeth often incl ine towa rd the affected tooth. fre­
quent ly w ith the developm ent of subsequent occlusal
and periodontal problems. In add ition. the opposing
teeth often exhibi t overeruption. Occasionally, the anky­
lased tooth leads to impaction of the underl ying perma­
nent tooth .

Treatment and Prognosis
Because they are fused to the adja cent bon e. ankylosed
teeth fail to respond to or thodontic forces. Recommended
therapy for ankylosis of primary molars is vari able and
often determined by the scverity and tim ing of the
process. W hen an undcrlyi ng perman ent successor is
present. extraction of the ankylosed primary molar
shou ld not be performed unti l it is obvious that exfolia­
tion is not proc eeding normall y or adverse occlusal
changes are developing. In permanent teeth or primary
teeth w ithout un derl ying succes sors. a pr osth etic
buildup can be placed to augment the occlu sal height.
Severe cases in primary teeth are treated best with
extract ion and space maintenance. Finall y, luxation of
affected perman ent teeth may be at tempted w ith extrac­
tio n forceps in an effort to break the ankylo sis. it is hoped
that the subsequent inflammatory reaction may result in
the forma tion of a new fib rou s ligament in the area of
previous fusion. In these cases, reevaluation in 6 mon ths
is mandatory.

Figure2~39 • Ankylosis. Radiograph of an ankyJosed deciduous
molar. Note the lack of periodo nta l ligament space.
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Developmental
Alterations of Teeth

Numerous developmental alterations of teeth can occur.
Box 2-5 delineates the major reported al terations, and
thofollowing text pertains to these ent it ies. These alter­
ations may be primar y or arise secondary to environ­
mental influences (e.g .. concrescence, hypercementosis,
dilaceration). For the sake of convenience, both the pri­
mary and envi ro nmental forms w ill be discussed
together.

DEVELOPMENTAL ALTERATIONS
INTHE NUMBER OF TEETH
Variations in the number of teeth tha t develop are
common. Several terms are useful in the discussion of
the numeric variations of teeth. Anodontia refers to a
total lack of tooth developm ent. Hy podontia deno tes the
lack of develop ment of one or more teeth ; o l igodonti a (a
subdivision of hypodont ia) indi cates the lack of devel­
opmen t of six or more teeth . Hyperdontia is the devel­
opment of an increased number of teeth, and the addi -

Box 2-5 Developmental Alterations of Teeth

NUMBER
1. Hypodontia
2. Hyperdontia

SIZE
1. Microdontia
2. Macrodontia

SHAPE
1. Gemination
2. Fusion
3. Concrescence
4. Accessory cusps
5. Dens invaginatus
6. Ectopic enamel
7. Taurodontism
8. Hypercementosis
9. Accessory roots

10. Dilaceration

STRUCTURE
1. Amelogenesis imperfecta
2. Dentinogenesis Imperfects
3. Dentin dysplasia type I
4. Dentin dysplasia type II
5. Regional odontodyspla sia
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tiona I teeth are term ed supern umerary. Terms such as
"parti al anodontia " are oxymoro ns and should be
avoided . In addition, these term s pertain to teeth that
failed to develop and should not be applied to teeth that
developed but are impacted or have been removed .

Genetic control appea rs to exert a strong in fluence on
the developm ent of teeth . Numerous hereditary syn­
drom es have been associated wi th both hypodontia (Box
2-6 ) and hyperdontia (Box 2-7). In all of these syndro mes,
there Is an increased prevalence of hypodontl a or hyper­
dontla, but the strength of the associa tio n varies. In addi­
tion, many nonsyndromic numeric alterat ions of teeth
demonstrate a strong genetic correlation. Many cases of
prima ry hypodontia appea r to be autosomal dominant

Box 2-6 Sy ndromes Associa ted with Hypodoll tia

1. Ankyloglossia superior
2. Book
3. Cockayne
4. Coffin-Lowry
5. Cranio-oculo-dental
6. Crouzon r
Z Down
8. Ectodermal dysplasia
9. Ectodermal dysplasia, cleft lip, cleft palate

10. Ehlers-Danlo s
11 . Ellis-van Creveld
12. Focal dermal hypoplasia
13. Freire-Maia
14. Fro nto metaphyseal dysplasia
15. Goldenhar
16. Gorlin
1Z Gorlin-Chaudhry-Moss
ra . Haller tnann -Stre iff
19. Hanhart
20. Hurler
21. Hypoglossia-hypodactylia
22. Incontinentia pigmenti
23. Johanson-Blizzard
24. Lipoid proteinosis
25. Marshaii-White
26. Melanoleukoderma
2Z Monilethrix-anodontia
28. Ora i-facial-digital, type I
29. Otodental dysplasia
30. Palmoplantar keratosis. hypotrichosis. cysts

of eyelid
31. Progeria
32. Rieger
33. Robinson
34. Rothmund
35. 5turge-Weber
36. Tooth-and-nail
3Z Turner
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Box 2-7 Syndromes Associated witl, HYIJeraollti'J

1. Apert
2. Angio-osteohypertmphy
3. Cleidocranial dysplasia
4. Craniometaphyseal dysplasia
5. Cro uzon

6. Curtlus
7. Down
8. Ehlers-Danlos
9. Fabry-Anderson

10. Fucosidosis
11 . Gardner
12. Hallermenn-Strelff
13. Khppel-Trenaunay-weber
14. Laband
15. Nance-Horan
16. Oral-facial-digital, type I and III
lZ Sturge-Weber
18. Tricho-rhino-phalangeal

with incomplete penetrance and variable expressivity, but
other cases exhibit support for an autosomal recessive or
sex- linked pattern. The environment is not without its
influence, with occasional examp les supporti ng multi ­
factorial inheritance. Several investigators have reported
variable expression of hypodont ia in monozygotic tw ins
(confirmed by DNA fingerprinting). Thisdiscordance con­
firms the occasional mui ti factorial nature of the process.
overall, hypodontia most likely represents a variety of
disorders caused by variable genetic and epigenetic fac­
tors. Less information isavailable on thegenetics of hyper­
dontia , but many cases also suggest an autosomal dom­
inant pattern of inher itance wit h incomplete penetrance.
The variable expression and penetrance of the gene
defects may be caused by environmental factors.

Some invest igators have imp lied that hypodontia is a
normal variant. suggesting tha t huma ns arc in an inter­
mediate stage of denti ti ona l evolution. A propos ed
future dentiti on wou ld contain one incisor. one canine.
one premolar, and two molar s per quadrant. Conversely,
oth ers have suggested that hyperdontia represents
atavism. the- reappearance of an ance- stral conditio n.
The latter hypothesis is dif fic ult to accept because some
pat ients have had as many as four premolars in one
quadrant. a situation that has never been report ed in
other mamm als.

The pat hogenesis of hyperdontia has been postula ted
to be caused by the develop ment of excess denta l lam ina,
which presumabl y leads to the format ion of add it ional
tooth germ s. As expected, hypodonti a correlates w ith the
absence of appropriate denta l lamina. As discussed, the
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Figure 2 -40 . Hypodontia. Multiple developmentally missingper­
manent teeth andseveral retained deciduousteethin a femaleadult.

loss of the develop ing too th bud s in most instances
app ears to be genet icall y con trolled. In spite of this, the
envi ronment most likely influences the final result or, in
some cases, may be responsible completely for the lack
of tooth formation. The denta l lam ina is extremely sen­
sit ive to external st imuli , and damage before tooth
formation can result in hypodontia. Trauma. infection,
radia tion. chemot herapeu tic medicat ions. endocrine dis­
turba nces. and severe intrauterine disturbances have
been associated w it h missing teeth .

Clinical Features
ttypodontia. Develop mental absent teeth are one of

the most common denta l developmen tal abnormalities
with a reported prevalence of 3.5% to 8.0% (excluding
third molar s). A female predominance of approximately

• 1.5: I is reported (Figures 2-4 0 and 2-4 1). Anodontia is
rare, and most cases occur in the presence of hereditary
hypohidrotic ectode rmal dysp lasia (see page 644).
Indeed, when the number of mi ssing teeth is high or
involves the most stable teeth (i.e., maxi llary central inci­
sors, first molars), the pati ent should be evaluated for
ectodermal dysplasia. Hypodontia is uncomm on in the
deciduous dentition (Jess than I % of the popu lation)
and, when present , most freq uent ly in volves the
mandibular incisors. M issing teeth in the permanent
dent ition are not rare, w ith thi rd molars being the most
com monly affec ted (20% to 23% of the population).
After the molars, the second premola rs and lateral inci­
sors are absent most frequent ly (Figure 2-42). Hypo­
dontia is associated positively w it h microdontia (see
page 73). reduced alveola r developm ent, increased free­
way space, and retained primary teeth .

ityperdontia. The prevalence of supernumerary teeth
in Caucasians is between [ % and 3 % . with a slightly
higher rateseen in Asian populati ons. Approximately 76%
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Figure 2-41 • Hypodontia. Radiograph ofthe same patient
depicted in Figure 2-40. No unerupted teet h were noted with in
thejaws,

Figure 2·43 . Hyperdontia (mesiodens) . Erupted super­
numerary, rudimentary tooth of the anterior maxilla.

to 86% of cases represent single-tooth hvperdontia , w ith
twosupernumerary teeth noted in 12% to 23% and three
or more extra teeth noted in less tha n I % of cases. Single­
tooth hyperdontia occurs more frequent ly in the pcrrna­
nentdenti tion and approximately 90% present in the max­
illa. with a strong predilectio n for the anterior region. The
mostcommon site is the maxillary incisor region. followed
by maxillary fourth molars and mandibular fourth molars.
premolars. canines. and lateral incisors (Figure 2-43) .
Although supernumerary teeth may be bilateral. most
occur unilaterally (Figures 2-4 4 and 2-4 5). in contrast to
single-tooth hyperdont ia. nonsyndromic mu ltiple super­
numerary teeth occur most frequently in the mandible.
These mult ip le supern umerary teeth occur most often in
thepremolar region. followed by the molar and anterior
regions. respectively (Figure 2-46) .

Although most supernu merary teeth occur in the jaws.
examples have been reported in the ging iva. maxillary

7 1

Figure 2.42 • Hypodontia . Developmentally missing maxillary
lateral incisors. Radiographs revealed no underlying teeth , and
there was no history of trauma or extractio n.

Figure 2-44 • Hyperdontia (mesiodens). Unilateral super­
numerary tooth of th e anterior maxilla, which has altered the
erupt ion path of the maxillary right permanent central incisor.

tuberosit y. soft pa late. maxilla ry sinus. sphenom axilla ry
fissure, nasal cavity. and between the orbit and the bra in.
The erupt ion of accessor y teeth is var iable and
dependent on the degree of space availabl e; 75% of
supernumerary teeth in the anterior maxilla fail to erupt.
Unlike hypodontla, hyperdont ia is posit ively corre lated
w ith macrodon tia (see page 73) and exhibi ts a 2: I male
predominance. Although examples may be identified in
older adults. most supernumerary teeth develop dur ing
the fir st two decades of li fe.

Several terms have been used to describe super­
numerary teeth . depending on their locati on. A super­
numerary tooth in the maxillary anterior incisor region
is termed a mesiod ens (see Figure 2- 43) ; an accessory
fourth molar is often called a di stomolar or distodens.
A poste rior supernumerary toot h situated lingually or
buccally to a molar too th is termed a paramolar (Figures
2- 47 and 2-48) .
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Figure 2-45 • Hyperdontia (mesiodens). Bilateral inverted
supernumerary teeth of the anterior maxilla.

Figure 2-47 . Paramolar. Rudimentary toot h situated palatal to a
maxillary molar in a patient who alsoexhibits hypodontia.

Occasionally, normal teeth may erup t into an inappro­
pr iate positi on (e.g., a canine present between two pre­
molars). This patt ern of abnormal eruption is called dental
transposition. Such misp laced teeth have been confused
with supernumerary teeth. The teeth involved most fre­
quentl y in transpositi on are the maxi lla ry canines and first
premolars. Crowding or malocclusion of these normal
teeth may dictate reshaping, orthodo nt ics, or extraction.

Accessory teeth may be present at or short ly after
birth. Historically. teeth present in newborns have been
called natal teeth; those aris ing w it hin the first 30 days
of life are designated neonatal teeth . This is an ar tificia l
distinction, and it appears appro pria te to call all of these
teeth natal teeth (Figure 2-49) . Although some auth ors
have suggested that these teeth may represent predecid ­
uous supernumerary teeth , most are prematurely erupted
deciduous teeth (not supernumerary teeth). Approxi­
mately 85% of natal teeth are mand ibular inc isors , 11%
are maxillary incisors. and 4 % are posterior teeth.

ORAL & MAXILLOFACIAL PATHOLOGY

Figure 2-46 • Hyperdontia. Right mandibular dentition
exhibiting four erupted bicuspids.

Figure 2-48 • Para mo lar. Radiograph of the same patient
depicted in Figure 2-47. Note the fully formed tooth overlying the
crown of the adjacent molar.
•

Treatment and Prognosis
Sequelae associated w it h hypodon tia includ e abnormal
spaci ng of teeth, delayed tooth format ion, delayed decid­
uous tooth exfo liation, and late permanent tooth erup­
tio n. The management of the pati ent wi th hypodontia
depends on the severity of the case. No treatment may
be requ ired for a single missing tooth; prosthe tic replace­
ment often is needed whe n multiple teeth are absent.
Therapeutic options include tr adit ionai fixed prostho­
donti cs, resin-bonded bridges, or osseolntegrated im­
plants with associated prosthetic crow ns. For children
and young adu lts, a resin-bonded bri dge often is appro­
pr iate wh ile wa it ing for full denta l matura tion .

The presence of supernumerary teeth should be sus­
pected if there is a signif icant delay in the eruption of a
loca li zed portion of the dent ition. In addi tion, supernu­
merary teeth may develop long after eruption of the per­
manent denti tion. Several pub lications have documented
supernumerary bicuspids arising up to II years after
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Figure 2 -49 • Natal teeth. Mandibular central incisors that were
erupted at birth.

completion of normal teeth development. In pati ents pre­
viously diagnosed with supern umera ry teeth or those
geneticall y predisposed. long-term monitoring for addi ­
tional tooth development is warranted .

Early diagnosis and treatment often are crucial in min­
imizing the aesthet ic and fun ct ional problems of the
adjacent teeth. Because only 7% to 20% of super­
numerary teeth exist w it hout cl inica l com plicat ions. the
standard of care is early removal of the accessory too th .
Complicat ions created by anterior supernumerary teeth
lend to be more significant than those associated w it h
exi ra teeth in the post erior regions . Reports have docu­
mented spontaneous eruption of the adjacent dentiti on
in75% of the cases if the supernumerary too th is removed
early. After remova l of the supern umerary tooth. full
eruption typically occurs within 1'/2 to 3 years.

A consequence of late therapy may include the
delayed eruptio n or resorpt ion of the adjacent teeth or
the displacement of the teeth w it h associated crowding.
malocclusion, or diastema formation . Supernumerary
teeth also predispose the area to subacute pericoron itis,
gingivit is. per iod ontitis. abscess format ion. and the '
development of anyone of a large number of odonto­
genic cysts and tumors. In selected cases. cl inical judg­
ment may not dictate surgica l remova l. or pat ient resist­
ance to therapy may be present. In these instances
regular mon itoring is appropriate.

Natal teeth mu st be approached individually. wi th
sound cli nical judgment guid ing appropriat e therapy. As
Slated, the eru pted teeth in most cases represent the
deciduous dent it ion and removal should not be per ­
formed hastil y. If the teeth are mobile and at risk for aspi­
ration, removal is indicated . If mobil ity is not a problem
and the teeth are stable , they should be retained . Trau­
matic ulcerations of the adjacent soft ti ssue (Riga-Fede
disease) (seepage 255) may occur during breast-feeding
bUI often can be resolved wi th appropriate measures.
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DEVElOPMENTAL ALTERATIONS
IN THE SIZE OF TEETH
Tooth size is variable among different races and betwe en
the sexes. The presence of unusually small teeth is
termed microdontia ; the presence of teeth larger than
average is termed macrodont ia. Altho ugh heredi ty is the
major factor. both genetic and environmental influences
affect the size of develop ing teeth. The decid uous dent i­
tion appears to be affected more by mat ernal intrauterine
infl uences; the perm anent teeth seem to be more affected
by environment.

Clinical Features
Although the size of teeth is vari able, there is usually sym ­
metry of the two sides of the jaws. In spite of thi s. wh en
significant size variation is present, the entire dentit ion
rarely is affected. Typically, only a few teeth are alt ered
significantly in size. Differences in tooth sizes cannot be
considered in isolat ion. Microdont ia is associated
strongly with hypodon tia (see page 69); macrodontia
often is seen in association w ith hyperdontia (see page
69), Females demonstrate a higher frequenc y of micro­
dontia and hypodontia; males have a greater prevalence
of macrodon tia and hyperdontia.

Microdontia, The ter m mlcrodontia should be
applied on ly when the teeth are physica lly smalle r than
usual. Normal -si zed teeth 'may appear small when Widely
spaced w ithin jaws that are large r than normal. This
appea rance has been historically terme d relative micro­
dontia , but it represents macrognathia (not micro­
dont la) . Diff use true microdontia is uncom mon but may
occur as an isolated find ing in Down syndrome. in pitu ­
itary dwarfism , and in association with a small number
of rare Iferedi tary disorde rs that exhibit mult iple abnor­
malities of the dent it ion (Figure 2- 50).

Isolated microdontia wi thin an otherwise normal den­
tition is not uncommon. The maxillary lateral incisor is
affected most frequen tly and typically appears as a peg­
shaped crown overlying a root that often is of normal
length (Figure 2- 51 ). The mesiodista l diameter is
reduced. and the proximal surfaces converge towa rd the
incisa l edge. The reported prevalence varies from 0.8%
to 8.4% of the popu lation , and the alterat ion appears to
be autosomal domina nt with incomplete pcnetrancc. In
addition. isolated microdontia often affects third mo lars.
Interest ingly, both the maxillary lateral inc isors and th ird
molars are among the most frequent teeth to be con­
gen ita lly miss ing. When a peg-shaped tooth is present ,
the remai ning permanent teeth ofte n exhibi t a sligh tly
smaller mesiodistal size.

Macrodontia . Anal ogous to microdontia , the term
macrodon tia (mcg alo do nt ta, megadontia ) should be
applied only when teeth are physicall y larger than usual
and should not incl ude normal- sized teeth crowded
with in a small jaw (previou sly termed relati ve macro -
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do ntla ). In addi tio n, the term macrodontia should not be
used to descr ibe teeth that have been altered by fusion
or gemina tio n. Diffuse invo lvement is rare, and typically
only a few teeth are abnorma lly large. Diffuse macro­
don tia has been noted in association w ith pituitary
gigant ism (see page 718) and pin eal hyperpl asia w it h
hyper insulin ism. Macrodonti a wit h unilateral premature
eruption is not rare in hemifacial hyperp lasia (see page
37). Autho rs have postulated that the un ilateral bone
growth resulting from this condi tion may also affect
developing teeth on the altered side.

Treatment and Prognosis
Treatm ent of the dentition is not necessary unless desired
for aesthetic considerat ions. Maxil larv peg lateral s often
a re restored to full size by porcelain crowns.

Figure 2-50 • D iffuse microdontia. Dentition in which the teeth
are smaller t han normal and widely spaced withi n the arch.

Figure 2~51 • Isolated microdontia (peg lateral) . Small, cone­
shaped right maxillary lateral incisor.
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DEVELOPMENTAL ALTERATIONS
IN THE SHAPE OF TEETH

GEMINATION, FUSION, AND CONCRESCENCE

Double teeth are two separate teeth exhibi t ing union by
dent in and (perhaps) their pu lps. The union may be the
result of fusion of two adjacen t tooth buds or the par­
tial spl itt ing of one into two. The developm ent of iso­
lated large or joined (i.e., double) teeth is not rare, but
the litera ture is confusing w hen the appropri ate termi­

nolo gy is presented. Histor ical ly, gemination was defined
as an attempt of a single tooth bud to divide, w ith the
resultant format ion of a tooth w ith a bif id crown and,
usuall y, a common root and root canal. Conversely,
fusion was consi dered th e union of two norm all y sepa­
rated tooth bud s w ith the resultant format ion of a joi ned
tooth w ith confluence of dentin . Finall y, concrescence was
the union of two teeth by cementu m w ithout confluence
of the dentin .

Many investigators have found these definitions con­
fusing and open to debate. A doubl e tooth found in the
place of a maxillary perman ent central incisor is a good
example of the controversy. If the joi ned too th is counted
as one and the tooth number is correct, the anomaly
could resul t from the division of J single tooth bud or the
fusion of the perman ent tooth bud w ith the bud of an
adjacent rncsiodcns. Some have suggested that the terms
geminatioJ1;--fusion, and concrescence should be discon­
tinued, and all of these anomali es should be termed twin­
ning. Th is also is confusing because other investigators
use twin ning to refer to the development of two separate
teeth that arose from the complete separa tion of one
tooth bud (this also is arguable).

Secondary to th is confusion in term ino logy, the useof
the term twinning cannot be recom mended. Extra teeth
are termed sup ernumera ry, and another name is not
necessary. Even though the exact pathogenesis may be
questionable in some cases (whether caused by fusion
of ad jacent buds or par tial split of one bud), the terms
gemination, fusion, and concrescence serve a useful pur­
pose because they are the most descr iptive of the clin­
ica l presentat ion. Gemina tion is defined as a single
enlarged tooth or joined (i.e., double) too th in w hich the
tooth count is normal w hen the anomal ous tooth is
counted as one. Fusion is defined as a sing le enlarged
tooth or [otned (i.e.. double) tooth in which the tooth
count reveals a missing tooth when the anom alous tooth
is counted as one.

Conc rescen ce is union of two ad jacent teeth by
cementum alone with out confluence of the underlying
dentin . Unlike fusion and gemination, concrescence
may be developmenta l or postin f lamm atory. W hen two
teeth develop in close proxim ity, developmenta l union
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by ce mentum is po ssibl e. In add ition, areas of in flam ­
matory damage to the roots of teeth are repaire d by
cementum once the inciting process resolves. Concres­
cence of adjacent teeth may ar ise in initially separated
teeth in which cementum deposition extends betwe en
two closely approxi mated roots in a previous area of
damage.

Clinical Features
Gemination and [usion, Double teeth fgemina tion

and fusio n) occur in both the prima ry and permanent
dentitions. with a higher frequ ency in the ant eri or and
maxillary regions (Figures 2-52 to 2- 56). Alt hough the
rate is variable in individua l reports. the overall preva­
lence appears to be approximately 0.5% in the decid­
uous teeth and 0. 1% in the permanen t dent it ion. Bilat­
eral cases are seen less frequent ly, w it h a prevalence of
0.02% in both dentitions (Figure 2- 57). Gemination and

Figure 2-52 • Bilateral geminatio n. Two double teeth. The
tooth count wasnormal when eachanomaloustooth wascounted
as one.

Figure 2-54 . Gemination. Same patient asdepicted in Figure
2.53.Note the bifid crown and shared root canal.
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fusion appear similar and may be di fferentiated by
assessing the number of teeth in the dent it ion . Some
auth ors have suggested that gemin ation demonstrates a
single root cana l. Separate canals are present in fusion,
but th is does not ho ld true in all cases (Figure 2- 58). A
varie ty of appearances are noted with both fusion and
geminat ion. The processes may result in an otherwise
anatomically correct too th that is greatly enlarged. A bifi d
crown may be seen overl yin g tw o completely separated
roots. or the joined crown s may blend into one enlarged
root with a single canal.

Figure i -53 . Gemination. Mandibular bicuspid exhibiting bifid
crown.

Figure 2-55 • Fusion. Double tooth in the place ofthe
mandibular right lateral incisor and cuspid.

..



Figure 2-58 • Fusion. Radiograph of the same patient depicted
in Figure 2-57.Note the bifid crown overlying the single root
canal; the contralatera l radiograph revealed a similar pattern.
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Figure 2-56 . Fusion. Ra diographic viewof double tooth in the
place of the mandibular central and lateral incisors. Note separate
root canals.

Figure 2-57 • Fusion. Bilateral double teeth in the place ofthe
mandibularlateral incisors and cuspids.

Concrescence. Concrescence is two fully formed teeth,
joined along the root surfaces by cementum. The process
is noted more frequently In the posterio r and maxillary
regions. The developmental patte rn often Invo lves a
second molar toot h in which its roots closely approximate
the adjacent impacted third mola r (Figure 2- 59). The
postinflammatory patte rn frequentl y involves carious
molars in which the apices overlie the roots of horizon­
tall y or distally angulated third molars. This latt er pattern
most frequent ly arises in a carious tooth that exh ibit s large
coronal tooth loss. The resultant large pulpal expo sure

ORAL & MAXillOFACIAL PATHOLOGY

Figure 2 -59 • Con crescence. Union by cementum of adjacent
maxillary molars.

often permits pu lpal drainage. leading to a resolu tion of a
portion of the Intrabony pathosis. Cernental repair then
occurs (Figures 2-60 and 2-6 1).

Treatment and Prognosis
The presence of double teeth (l.c.• gemination or fusion)
in the deciduous dentition can result in crowding.
abno rmal spacing. and delayed or ectop ic eruption of the
und erl yin g permanent teeth . W hen detected. the pro­
gression of eruptio n of the permanent teeth shou ld be
moni tored closely by careful clin ical and rad iographic
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Figure 2 ·60 • Con crescence. Union by cementum of maxillary
second and third molars. Note the large carious defect of the
second molar.

observat ion. When appropriate, ext ract ion may be nec­
essary to prevent an abnormali ty in eruption.

Several approaches are availab le for the treatment of
joined teeth in the perman ent dentition, and the treat­
ment of choice is determined by the patie nt's particu lar
needs. Rare reports of successful surgical divisio n have
been documented. In most cases of surgical di vision ,
endodontic therapy was performed . Selected shaping
with or without placement of full crowns has been used
in many cases. Other pati ents exhibit pu lpa l or coronal
anatomic feature s that are resistant to reshaping and
require surgical removal with pro sthetic replacem ent.

Patients with concrescence often require no therapy
unless the un ion interferes w it h eruption; then surgica l
removal may be warranted. Postinflamm ator y concres­
cence must be kept in mind whenever extraction is
planned for nonv ital teeth wi th ap ices that overl ie the
roots of an adjacent too th . Significant extract ion diffi­
culties can be experie nced on attempted removal of a
tooth that is unexpectedly join ed to its neighbor. Surg ical
separation often is requi red to com plete the proced ure
without loss of a sign ifica nt por tion of the sur rounding
bone.

ACCESSORY ClISPS
Thecuspal morphology of teeth exhi bit s mi nor variations
among different populations; of these. three distinct ive
patternsdeserve furt her discussion: ( I) cusp of Carabelli .
(2) talon cusp, and (3 ) dens evag inatus. W hen an acces­
sory cusp is present, the ot her per manent teeth often
exhibit a sligh tly increased toot h size.

Clinical and Radiographic Features

CIISP of Carabelli . The cusp of Carabell i is an acces­
sory cusp located on the palata l sur face of the mesial in­
gua l cusp of a maxillary mo lar (Figure 2-62) . The cusp
may be seen in the permanent or deciduous dentit ions
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Figure 2 ·61 • Concrescence. Gross photograph of the same
teeth depicted in Figure 2 -60. Histopathologic examination
revealed that union occurred in the area of cementa I repair
previously damaged by a periapical inflammatory lesion.

Figure 2 ·62 • Cu sp of Carab elli . Accessory cusp on the mesic ­
lingual surface of the maxillary first molar.

and vari es from a defin ite cusp to a small indented pit or
fissure. Wh en present. the cusp is most pronounced on
the fir st mola r and is increasingly less obvious on the
second and third mola rs. When a cusp of Carabelli is
present. the remain ing perma nent teeth often are larger
than normal mesiodistally, but a similar associat ion in
decidu ous tooth size is typi call y not noted . A significant
variation exists among different pop ulat ions, wi th the
prevalence reported to be as high as 90% in whites and
rare in Asians. An analogousaccessory cusp is seen ceca-
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Figure 2-63 • Talon cusp. Accessory cusp present on the palatal
surface of the maxillary left central incisor. Note the three ­
pronged pattern . which resembles an eagle talon.

sionally on the mesiobuccal cusp of a mandibular per­
manent or deciduous molar and is termed a protostylid.

Talon cusp, A tal on cu sp (dens evaginatus of ant erior
tooth) is a well-delineated additional cusp that is located
on the surface of an ante rio r tooth and extends at least
half the distance from the cemcntoena mel junction to the
incisal edge. Th ree fourths of all reported talon cusps are
located in the permanent dentiti on. The cusps predomi­
nantly occur on permanent maxillar y lateral (55 %) or
cent ral (33 %) incisors bu t have been seen less frequently
on mandibular incisors (6%) and maxilla ry can ines (4%)
(Figure 2- 63). Their occurre nce in th e deciduous denti­
tion is very rare, w ith the vast majority noted on maxil­
lary central incisors. In almost all cases th e aecessory
cusp pro jects from the lingual surface of the affected tooth
and forms a th ree-pronged pattern that resembles an
eagle's talon . On rare occasion s the cusp may pro ject
from the facial surface or fro m both surfaces of a single
tooth. A deep developmental groove may be present
where the cusp fuses w ith the underl yi ng surfa ce of the
affected tooth . Most. but not all . talon cusps contain a
pulpal exte nsion . Radiograph ically. th e cusp is seen over­
ly ing the central po rtion of the crow n and includes enamel
and dentin (Figure 2-64). On ly a few cases dem onstrate
visible pulp ai extensions on dental radiographs .

Extensive prevalence studies have not been per­
form ed. bu t estim ates suggest the frequency of talon
cusp in the population ranges from less than i % to 8%.
Variations withi n different population gro ups make a
defin itive calculation di ffi cuit. Both sexes may be
affected. and the occ urrence may be unilateral or bilat­
eral. The accessory cusp has been seen in associati on
wi th other den tal anomalies (c.g.. supe rn umerary teeth.
odont omas. impacted teeth . peg-s haped latera l inc isors.
dens invaginatus. posterior dens evaginatus) . Talon
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Figure 2 -64 • Talon cusp. Radiograph of a talon cusp on a
mandibular lateral incisor. Not e the enamel and dentin layers
within the accessory cusp.

-,
cusps have been seen in pat ients with Mo hr. Rubinstein-
Taybi, and Sturg e-Weber syndromes. In isolated cases.
genetic influences appear to have an effec t because
ident ica l talon cusps occasionall y have been docu­
mented in twi ns.

Delis evagina tus. Dens evag ina tus (cent ral tubercle)
• is a cusplike elevatio n of enamel located in the central

groo ve or li nguai ridge of the buccal cusp of perman ent
premola r or molar teeth (Figure 2- 65). Alt hough th is pal'
tern of accessory cusps has been reported on molars.
dens evaginatus typ ically occurs on pr emolar teeth. is
usuall y bilatera l. and demonst rates a marked mandi­
bu lar pred ominance. The accessor y cusp nor mally con­
sists of enamel. dentin . and pulp. The proces s is rare in
w hites. but th e prevalence has been reported to be as
high as 15% in Asians. Radiographica ll y. the occlusal
surface exhibi ts a tuberculated appearance. and often a
pulpal extension is seen in the cusp (Figure 2-66) .

Frequently. dens evaginatus is seen in association with
anot her variation of coronal anatomy. shovel- shaped
incisors. This alterat ion also occurs predominantly in
Asians. w ith a prevalen ce of approxim ately 15% in wh iles
but close to 100% in nati ve Americans and Alaskans.
Affected incisors demonstrate prominent lateral margins.
creating a hollowed lingual surface th at resembles the
scoop of a shovel (Figure 2-67). Typically. the thi ckened
marginal ridges converge at the cingulu m; not uncorn-
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Figure 2-65 • D ens evaginatus. Cusplike elevation located in the
central groove of mandibular first bicuspid.

manly there is a deep pit . fissure. or dens invaginatus at
this junction. Maxillary lateral and cent ral incisors most
frequently are affected. w ith mandibular incisors and
canines less commo nly reported.

Treatment and Prognosis
Pat ients wi th cusps of Carabelli requ ire no therapy
unless a deep groove is presen t between the accessory
cusp and the surface of the mesiolingual cusp of the
molar. These deep grooves should be sealed to prevent
carious involvement.

Patients wi th talo n cusps on mand ibular teeth often
require no therapy; talon cusps present on maxillary
teeth frequently interfere wi th occlusion and should be
removed. Other complications include comp rom ised aes­
thetics. displacement of teeth . caries. per iodontal prob­
lems.and irritatio n of the adjacent soft t issue (e.g.• tongue
or labial mucosa). Because man y of these cusps contain
pulp. rapid removal often results in pulpal exposure.
Removal w ithout the loss of vitality may be accompli shed
through period ic gri nding of the cusp. wi th ti me allowed
for tert iary dentin deposi tio n and pulpal recession. At the
endof each grinding sessio n. the exposed dent in should
be coated wi th a desensiti zing agent such as fluoride var­
nish . After successful removal. the expose d dentin is cov­
ered with calc ium hydroxlde. the peripheral enamel is
etched. and a composite resin is placed.
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Figure 2-66 . Dens evaginat us. Radiograph ofteeth depicted in
Figure 2 -65. Note the tuberculated occlusal anatomy. Attrit ion on
the accessory cusp led to pulpal necrosis and periapical inflamma­
tory disease.

Figure 2 -67 . Shovel-shaped incisors . Chinese patient
exhibiting maxillary incisors with prominent lateral margins. which
create a hollowed lingual surface.

On erupt ion. the affected tooth should be inspected for
the presence of a deep fissure at the junct ion between the
talon cusp and the surface of the tooth . If a fissure is
present. it should be restored to avoid ear ly car ious exten­
sion into the nearby denta l pu lp. Reports also have doc­
umented the continuation of this fissure down the sur­
face of the root. w ith subsequent development of lateral
radic ular inflammatory lesions secondary to the access
provided to oral flora by the deep groove. In these latt er
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Figure 2 -68 • Den s invagina t us. Illustration depicting the three
types of corona l de ns invaginatus.

Type IIIType II

Coronal dens invaginatus

Type I

2-70. and 2-71). Large invaginations may become dilate
and conta in dystrop hic enamel in th e base of the dilata
tion (Figure 2-72). Type i ll extends thro ugh the root a
perforates in the apical or lateral radicular area withol
any imm ediate communicatio n w ith th e pulp. In thl
latt er type. the enamel that li nes th e invagination isoft
replaced by cement um close to the rad icula r perforatio
This perfo ration provides direct communication from t

oral cavityto the int raosseo us periradicu lar tissuesa I

often produces in flammatory lesions in the presence 0
a vit al pulp (Figures 2-73 and 2-74).

Occasionall y. th e invagina tion may be rather largeam
resemble a tooth w it hin a tooth. hence the term densil

• dcnte. In other cases th e invagina tion may be dilated an
distu rb th e formation of the too th . resu lti ng in anomalo
toot h development termed dilated odontome. Invol
ment may be singu lar. multip le. or bilateral.

Radic ular dens invagina tus is rare and thought to ari
secondary to a proliferat ion of Herrw ig:s roo t sheath. wit
th e forma tion of a st rip of enamel that extends along tH
surface of the root. Th is pattern of en a me l deposition i

sim ilar to that frequent ly seen in assoc iation with radic
ular enamel pearls (see Ectopic Enamels , Rather than pr
trude from the surface (as seen in an enamel pearl). th
altered enamel forms a surface invaginatio n into th
denta l papil la (Figure 2-75). Cementum-lined invagina
ti ons of th e root have been repor ted. but these represen
a simp le var iat ion of roo t mo rpho logy and should notb
inclu ded under the ter m radicu lar dens invaginatus.

Radiographically. the affec ted tooth demo nstratesa
enlargement of the root. Close exam ination often reveal
a dilated invagination lined by enamel. wi th the opcnin
of the invagi nation situated along the lateral aspect
th e roo t.

DENS INVAGINATUS (DENS IN DENTE)
Dens invaginatus is a deep surface invagination of the
crown or root that. is lined by enamel. Oehlers described
this cond it ion thoroughly in three classic articles pub­
li shed from 195 7 to 1958 . Two form s. corona l and radic­
ular, are recognized.

cases, furth er surgery is required to expose th e groove for
appropriate cleansing.

Dens evaginatus often resu lts in occlusal problems
and is prone to fract ure. frequentl y result ing in pulpal
expos ure. Pulpa l necrosis results in the cessat ion of root
formation ; apexification with calcium hydroxide often is
requi red to ach ieve closu re. Extraction is occas ionally
recomm ended for nonvital teet h w it h an open apex in
w hich apexificati on is unsuccessful. The rcmovai of th e
cusps of ten is indica ted. but attempts to ma inta in vita lity
have met wi th on ly part ial success . The elim ination of
opposing occl usal interferences. combined wit h gradual
gri nd ing of the tubercle and indirect pu lp capping with
calciu m hyd rox ide. has been sugges~as~the best
approach when the cli nic ian is consider ing rem oval.
Cuspal removal w it h di rect pu lp capping also has pro ven
benefi cial in some pati ents. Oth er investigators have pro­
tected the cusp from fract ure by the placement of com­
posite rein forcement aro und th e projection until roo t
formation is complete.

If shovel-shaped incisors arc prese nt . the affected
teeth sho uld be inspected for surface defects at th e poi nt
w here the marginal ridges converge. Any deep fissures
or invaginati on s should be restored shortly aft er erup­
tion to prevent carious exposure of th e adjacent pulp .

Clinical and Radiographic Features
By a grea t margin, corona l dens invaginatus is seen
more frequent ly; the reported preva lence varies from
0.04 % to 10% of all patient s. In order of decreasi ng fre­
quency. the teeth affected most often include the per­
manent lateral incisors, cent ral incisors. premol ars,
canines, and molars. A maxi llary predomi nan ce is seen.

The depth of th e invagina tion varies fro m a slight
enlargement of the cingulum pit to a deep in foldi ng that
extends to the apex . As would be expected . befo re erup­
tion the lumen of the invaginat ion is fi lled wi th soft tissue
sim ilar to the den tal follicle (l .e.• reduced enamel epi the­
liu m with a fibrous con nect ive tissue wall) . On erupt ion.
this soft tissue loses it s vascular supply and becom es
nec rotic.

Historica lly. coronal dens invaginatus has been clas ­
sified into three major ty pes (Figure 2-68) . Type I exh ib its
an invagination that is confi ned to the crown . The invagi ­
nation in type II extends below th e cementoenamel junc­
tion and ends in a bli nd sac th at mayor may not com­
mun icat e with th e ad jacent dental pu lp (Figu res 2-69.
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Figure 2-69 • Coronal dens invaginatus, type II. M axillary
lateral incisor exhibiting invaginat ion of the surface enamel that
extends slightly below the cementoenamel junction.

Figure 2-70 . Coronal dens invaginatus. type II . Mandibular
lateral incisor exhibiting lingual bulbous enlargement at the site of
coronal opening of enamel invagination.

Treatment and Prognosis
On eruption. the invagination of the affected tooth com­
municates wit h the oral cavity. and the soft tissue wi thin
the lumen undergoes necrosis (providing an excellent
environment for growth of bacteria). In small type I inva­
ginations. the opening of the invagination should be
restored upon eruption in an attempt to prevent carious
involvement and subsequent pulpal inflammation. If the

8 /

Figure 2-71 • Coronal den s invaginatus, typ e II . Radiograph of
the mandibular lateral incisor depicted in Figure 2-70. Note the
radiopaque and enamel-lined invaginatio n extending below the
level of the cementoe namel junct ion.

Figure 2-72 • Coronal dens invaginatus, type II. Gross photo­
graph of a sectioned too th. Note the dilated invagination with
apical accumulation of dystrophic enamel.

invaginat ion is not detected quickly. pulpal necrosis fre­
quently results. With larger invaginatio ns the contents of
the lumen and any carious dentin must be removed; then
a calcium hydroxide base may be placed to help treat any
possib le microcommunicat ions w ith the adjacent pulp. In
cases wi th obvious pulpal communication or signs of
pulpal pathosis. both the invagination and the adjacent
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Figure 2 ~75 • Radicular dens invaginatus. 1I1ustration de picting
the radicular form of dens invaginatus.

pu lp canal require endodo ntic therapy. In teeth w ith open
apices, apexification w ith calcium hydroxide often is suc­
cessful. Type III invaginations associated with periradic­
ular inflammatory lesions require endodo ntic -like therapy
of the perforati ng invagination. Once again, before final
obturation with gutta -percha, tempo rary placement of
calcium hydroxide helps to build dentinal bridges and
maintain vitality of the adjacent pulp. If vitality is lost,
endodon tic therapy of the parallel root canal also becomes
necessary. Some cases do not respond to conservative
endodontic therapy and require periapical surgery and
retrofill. Large and extremely dilated invaginations often
have abnormal crowns and need to be extracted.

If the invagination does not significantly disrupt the
tooth 's morphology, complications of rad icular dens
invagin atus are rare unless the radicula r open ing is
exposed to the ora l cavi ty. After exposure occurs, car­
ious involvement often leads to pulpal necrosis. Open­
ings close to the anatomic neck of the toot h should be
exposed and restored to minimize damage to the tooth
and sur rounding structures.

ECTOPIC ENAMEl
Ectopic enamel refers to the presenceof enamel in unusual
location s, mainl y the tooth root . The most Widely known
are enamel pearls. These are hemispheric st ructures thai
may consist entirely of enamel or contain underlyi ng dentin
and pulp tissue: Most projec t from the surface of the rool
and are thought to arise from a localized bulging of the
odontoblastic layer. Thisbulge may providepro longed con­
tact between Hertwlg's root sheath and the developing
dentin, tr iggering induction of enamel formation. Similar
internal pro jections of enamel into the underlying dentin
rarely have been reported in the crowns of teeth .

In addi tion to enamel pearls, cervical enamel exten­
sions also occur along the surface of denta l roots. These
extensions represent a dipping of the enamel from the
cementoenamel junction toward the bifurcation of molar
teeth . This pattern of ectopic enamel forms a triangular
extension of the coronal enamel that develops on the
bucca l surface of molar teeth directly overlying the bifur­
cation . The base of the triangle is continuous with the infe­
rior por tion of the coronal enamel; the leading point of the
triangle extends directly toward the bifurcat ion of the
tooth. These areas of ectopic enamel have been called cet­
vical enamel projections, but this termi nology is confusing
because no signif icant exophytic projections are seen.

Clinical and Radiographic Features
Enamel pearls, Enamel pearls are found most fre­

quently on the-roots of maxi llary mola rs (mandibular
mo lars are the second most freque nt site). It is
uncomm on for maxill ary premolars and incisors to be
affected. Invol vemen t of deciduous molars is not rare.

Figure 2-73 • Coronal dens invaginatus, type III . Parulis over­
lying vital maxillary cuspid and lateral incisor. The cuspid conta ined
a dens invaginatus that pe rforated th e mesial surface of its root.

Figure 2-74 • Coronal dens invaginatus, type III. Maxillary
cus pid exhibiti ng an enamel invagination t hat paralle ls the pulp
canal and perforates the lateral root surface. (Courtesy of Dr.
Brian Blocher]
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Figur fj 2-77 • Enamel pearl . Radiopaque nodule on the mesial
surface of the root of the maxillary third molar.Anothe r less distinct
enamel pearl is present on the distal root of the second molar.

Cervical enamel extensionNormal cervical enamel

ment wi th furcat ion involvement. On review of a large
number of dentitions with periodon tal furcation involve­
ment. a signi ficant ly higher frequency of cervical enamel
extensions was found compa red with dentitions without
furcation involvemen!.l n addit ion. thegreater the degree
of cerv ical extension . the higher the frequency of furca­
tion involvement.

In addition to periodontal furcatio n involvement, cer­
vical enamel extensions (in some cases) have been asso­
ciated w ith the development of Inflammatory cysts that
are histopathologicall y ident ical to inflamm atory peri ­
apical cysts. The cysts develop along the buccal surface
over the bifurcation and most approp riate ly are called
buccal bifurcation cysts (see page 608) . The assoc ia­
lion between cervical enamel extensions and this unique
inflamma tory cyst is controversial.

Figure 2-78 • Cervical enamel exten sion. Illustration of a
normal molar adjacent to a molar exhibiting V-shaped elongati on
of enamel extending toward the bifurcatio n.

The prevalence of ename l pearls varies (1.1% 10 9.7%
of all patients) according to the popu lation studied and
is highest in Asians. In most cases one pear l is found. but
as many as fou r pearls have been documented on a sing le
tooth. The major ity occur on the roo ts at th e fur cat ion
area or near the cemcntoenamel junction (Figure 2-76l.
Radiographically. pearls appear as well-defined. rad io­
paque nodules along the roo t 's sur face (Figure 2-77) .
Mature internal enamel pearls appear as well-defined
circular areas of radiodensity extending from the denti ­
noenarnel junction into the underlying coronal denti n.

The enamel surface of pearls precl udes no rmal peri­
odontal attachment wit h connective tissue, and a hemi­
dcsrnosornal junction probabl y exists. Th is junct ion is
Jess resistant to breakdown; once separation occurs.
rapid loss of att achm ent is likely. In add iti on . the exo­
phytic nature of the pearl is cond ucive to plaque reten­
tion and inadequate cleansing.

Cervical enamel ex tensions. As mentioned previously,
cervical enamel exten sions are located on the buccal
surface of the root over ly ing the bifurcation (Figure
2-78!. Mandibular molars are affected more frequent ly
than are maxillary molars. The prevalence is greater in
As ians and varies from 8.6% to 32.6 % of all patients.
depending on the population that is under study. In
descending order. the teeth most frequently affected are
the first. second. and th ird molars. respectively.

These apical extensions of enamel have been corre­
lated positive ly to loca lized loss of per iodontal atta ch-

figu re 2-76 . Enam el pearl. Ma ss of ectopic ename l located in
the furcation area of a molar tooth. (Courtesy of Dr. Joseph
Beard.)
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Treatment and Prognosis
When enamel pearls are detected radiographically. the
area should be viewed as a weak po int of per iodonta l
attachment. Meticulous oral hygiene should be mai n­
tain ed in an effort to prevent locali zed loss of periodonta l
support. If removal of the lesion is con templated. the cli ­
nicia n must remember that enamel pearls occasionally
contain vi tal pulp ti ssue.

For teeth w ith cervical enamel extensions and associ­
ated per iodontal furcation involvement. therapy is
directed at achieving a more durable attachment and pro­
viding access to the area for app ropriate cleaning. Reports
have suggested that flattening or remov ing the enamel in
combinat ion wit h an cxcisiona l new attac hment proce ­
dure and furcat ion plasty may accomp lish this .

TAURODONTISM

Taurodonti sm is an enlargement of the body and pu lp
chambe r of a multirooted toot h w ith apica l displacement
of the pu lpal floo r and bi furc ation of the roots. Th is pat-

Figure 2-79 • Taurodontism. Mandibular molar teeth exhibiting
increased pulpal apicoocclusal height with apica lly positioned
pulpal floor and bifurcation. (Courtesy of Dr. Michael Kahn.)
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tern of molar forma tion has been found in ancient Nean­
derthals. and the overa ll shape of the taurodont resem­
bles that of the molar teeth of cud-chewtng animals (Iauro
= bull and dont = toot h) .

Clinical and Radiographic Features

Affec ted teeth tend 10 be rectangular in shape and exhibit
pu lp chambers wi th a dramatica lly increased apico­
occlusal height and a bifurca tio n close to the apex (Figure
2-79). The diagnosis usuall y is made subjectively from
the radi ograph ic appearan ce. The degree of taurodon­
tl sm has been classi fied in to mil d (hvpotaurodontisrn),
moderate (mcsotaurodonttsm) , and severe (hyperta uro­
dontism), according to the degree of ap ical displacement
of the pulpa l floor (Figure 2-80) . Usefu l biometric criter ia
for the determination of taurodontism were presented by
Witkop and colleagues and by Shifman and ChananneJ.
These reports contain information that is usefu l in epi­
demiologic studies of the process.

Some investigators include examp les of taurodont ism
in premol ar teeth; ot hers argue that taurodont ism is not
shown by premo lars. Th is argum ent isacademic because
the presence of taurodo nt ism in premolars cannot be
documented in situ . Investigations of tauro dont ism in
premo lar teeth require the examination of extracted teeth
because the necessary radio graphs depict the tooth in a
mesiodi stal orientation.

Taurodontis m may be unilate ral or bila teral and
affec ts perma nent teeth more freque ntly than deciduous
teeth. There is no sex predilection . The reported preva­
lence is highly variab le (0 .5 % to 46 %) and most likely is
related to different diagnostic criteria and racial varia­
·tions. In the United States most reports indicate a preva­
lence of 2.5 % to 3.2 % of the population . Some investi­
gators believe the alteration is more of a varia tion of
normal rath er than a defi nitive pat hologic anomaly. The
processoften demonstratesa field effect w it h the involve­
ment of all molars. W hen th is occurs. the first molar is

Normal
cynodo nt

Mild
hypotaurodont

Moderate
me sotaurodont

Severe
hypertaurodont

Figure 2-80 • Taurodontism. Illustra t ion exhibiting the class ificat ion of taurodo ntism acco rding to
the degree of apical displace ment of t he pulpal floor.
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usually affected least. wit h increasing severity noted in
thosecond and third molars. respect ively.

Taurodonti sm may occ ur as an isolat ed tra it or as
a component of a specific syndrome (Box 2-8) . An
increased frequency of taurodontism has been reported
in patients wi th cleft lip or palate. Investigations have
shown that taurodontism may develop in the presence
ofanyone of a large numb er of different genet ic alter­
alions. These findings suggest that chromosomal abnor­
mal itiesmay disrupt the development of the toot h 's form
and that taurodo nt ism is not the result of a specific
genetic abnorma lity.

Treatment and Prognosis

Palients with taurodontism require no specific therapy.
Coronal extension of the pulp is not seen; therefore. the
process docs not interfere w ith routine restorative proce­
dures. Some investigators have suggested the taurodontic
shape may exhibit decreased stability and strength as an
abutment tooth in prosthet ic procedures. but thi s hypoth­
esis has not been verified . If endodontic therapy is required.
the shapeof the pulp chamber frequently increases the dif­
ficulty of locating. instrumenting. and obturating the pulp
canals.Onebit of good news is that patientshave to dernon­
stratesignificant periodontal destru ction before bifu rcation
involvement occurs.

HYPERCEM ENTOSIS

Hypercementosis is a nonneoplastic deposition of exces­
sive cementum that is continuous w it h the normal radi c­
ular cementum.

Clinical and Radiographic Features

Radiographically, affected teeth demonstrate a thickening
orblunting of the root. but the exact amount of increased
cementum often is difficult to ascerta in because cemen­
tum anddentin demonstrate similar radiodensities (Figure
2-81). Theenlarged roo t is surrounded by the rad io lucen t

Figure 2-81 • Hypercementosis. Mandibular first molar
exhibiting th ickening and blunting of t he roots .
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periodontal ligament space and the adjacent intact lamina
dura. Hypercementosismay be isolated, may involve mul­
t ip le teeth. or may appear as a generalized process. Pre­
moiar teeth are involved most frequently.

Hypercementosis occurs predominantly in adu lt­
hood, and the frequency increases with age. Its occur­
rence has been reported in younger patients, and many
of these cases demonst rate a familial clustering, sug­
gesti ng heredi tary influence.

Box 2-9 li sts several local and systemic factors that
have been associated wi th an increased frequency of the
cernenta l depos ition. Of these factors, Paget 's di sease of
bone (see page 542) has received the most attennon .
Numerous authors have reported signif icant hype r­
cementosis in patients w it h Paget's disease, and this dis ­
order should be considered whenever generali zed hyper-

Box 2-8 Syndromes Associated
witll Taurodontism

1. Ameloge nesis impe rfecta , hypo plast ic, type IE
2. Ameloge nesis imperfecta-tau rodont ism, type IV
3. Cranioectodermal
4. Ectodermal dysplas ia
5. Hype rphosphata sia-oligophren ia· taurodont ism
6. Hypophosphatasia
Z Klinefelte r
8. Microdontia-taurodontia-dens invaginatus
9. Microcephal ic dwarfism-tau rodont ism

10 . Oc ulo-dento-digital dysplasia/
11 . Ora l-facial-digital. type II
12. Rapp-Hodgkin
13. Scanty hair-oligodontia-tau rod ont ia
14. Sex chromoso mal aberrations (e.g., XXX, XYY)
15 ~ Down
16. "Iricho -dento-csseous, type s I, II, and III

17. 'Iricho-onycho-dental

Box 2 -9 Factors Associated with Hypercementosis

LOCAL FACTORS
• Abnorma l occlusal trauma
• Adjacent inflammation
• Unopposed teeth [e.g., impacted, embed ded, without

antagonist)

SYSTEMIC FACTORS
• Acromegaly and pit uitary gigant ism

• Arthritis
• Calcinosis
• Paget's disease of bone
• Rheumatic fever
• Thyroid goiter
• Vitamin A deficiency (possibly)
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Figure 2 -82 • Hypercemento sis . A. Dental root exhibiting excessive de position of cellular and
acellularcementum. The dividing line between dentin and cementum is indistinct. B. Polarized light
demonstrating the sharp dividing line between the tubulardentin and osteocementum.

cemcntosis is discovered in a patie nt of the appro priate
age. In spite of the association wi th a number of dis­
orders. most localized cases of hype rcementos is are not
related to any systemic distur bance.

Histopathologic Features
The periph ery of the root exhibits deposition of an exces­
sive amount of cement um over the original layer of pri­
ma ry cementu m. The excessive cementum may be
hyp ocell ular or exhibit areas of cellular cementum that
resemble bone (osreocc mcnturn) . Often the material is
ar ranged in concentr ic layers and may be applied over
the ent ire roo t or be limited to the apical po rti on. On rou­
tine light microscopy. the distinction between dentin and
cementum often is difficult, but the use of polari zed lig ht
clearly separates the two diffe rent layers (Figure 2-82).

Treatment and Prognosis
Patie nts w ith hype rcemen tosis require no treatment.
Because of a thickened roo t, occasiona l problems have
been reported during the ext raction of an affected tooth .
Sectioning of the tooth may be necessary incertain cases
to aid in removal.

DILACERATION
Dilaceration is an abno rmal angulation or bend in the
root or, less frequently, the crown of a tooth (Figure 2-83).

Although a corroborating histor y may be absent, the
majori ty appear to arise after an inju ry that disp laces the
calc ified po rtion of the too th germ , and the rema inder of
the tooth is formed at an abnormal ang le. The damage
frequentl y follows avulsion or lnt ruslon of the overlying
pri mary predecessor, an event that norma ll y occurs
before 4 years of age. Less frequently the bend develops
secondary to the presence of an adjacent cyst. tum or. or
odo ntogenic hamar tom a (e.g.. odontoma, supernu­
merary tooth ) (Figure 2-84). Some cases cannot be
related to local injury and appear to be an idiopathic
developmental di sturbance (Figure 2-85).

Clinical and Radiographic Features
Although any tooth may be affected, the most frequently
involved teeth are the permanent maxi llary incisors, fol­
lowed by the mandibula r anterior dent it ion (Figure 2-86).
Occasionally, involvement of the deciduous teeth is
repor ted. and some have been associated wi th prior
trauma seconda ry to neonatal laryngoscopy and endo­
tracheal intubation. The age of the patient and the direc­
ti on and degree of force appear to determi ne the extent
of the tooth 's malformat ion . The abnormal angulat ion
may be present anywhere along the length of the tooth .

Altered max ill ary anter ior teeth frequently demon­
strate the bend in the crown or the coron al half of the
root ; failure of eruption is often seen. Affec ted mandib-
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figure 2-83 • Dilaceration. Maxillary molarexhibiting sharp
angulationof the roots. Note the interradicular bone.

figure 2·84 • Dilaceration. Root angulation of a mandibular
cuspid, Development has been altered by the presence of an adja­
cent compound odontoma. (Courtesy of Dr. Brent Bernard.)

ular incisors also exhibit involvemen t of the crown or
the superficial portion of the roo t. bu t more frequen t ly
they erupt into full occl usion. Those that achieve erup­
tion often follow an alt ered path and present in a labia l
orlingual position. Man y of the affected teeth, especially
anterior mandibular teeth. are nonvital and associated
with periapical inflammatory lesio ns. Typi call y. alt ered
posterior teeth demonstrate involvement of the apical
hall of the root and frequent ly do not exhib it delayed
eruption.
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Figure 2-85 • Dilaceration. Maxillary second bicuspid exhibiting
mesial inclination of the root. There was no history of local injury
to the area. (Courtesy of Dr. Lawrence Bean.]

Figure 2- 86 . Dilacerat ion. Coronal angulation of the
mandibular central incisors has developed after trauma to the
overlying deciduous dentition. (From Neville BW. Oamm DO.
Whjt~DK: Color atlas of clinicaloral pathology. ed 2. Baltimore.
1999 . Williams & Wilkins.)

Treatment and Prognosis
The treatment and prognosis vary accord ing to the
sever ity of the defo rmity. Alte red deciduous teeth often
demonstrate inappropriate resorptio n and result in
delayed eruption of the permanent teeth . Extraction is
indicated when necessary for the normal eru ption of the
succedaneous teeth. Patients with minor dilaceration of
permanent teeth freq uent ly requ ire no therapy. Those
teeth that exhib it delayed or abnormal eruption may be
exposed and ort hodont ically moved into positi on. In
some cases, orthodontic therapy is not indicated because
of extensive defo rmation of the affected toot h or the pos­
sib ili ty. on reposi tio ning, of perforat ion of the buccal
al veolar ridge by the mal posi tioned root. Gross ly
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Figure 2-87 • Supernumerary root . A, Gross photograph exhibiting a maxillary molarwith a small
supernumerary root. B. Mesial-to-distal radiographic view exhibitingthe accessoryroot with central
pulp ca nal. If a buccal- to -lingual radiographic view had been taken (as would be necessary in
patient care) , the additional root would not have been evident.

deformed teeth req uire surgical remova l. The extrac tion
of affected tee th may be difficult and res ult in root frac­
ture on removal. When attempt ing to pe rform endodontic
proc edures. the clinician must use grea t ca re to avoid
root pe rforation of teeth with significant dila ceration.

Root dilaceration concentrates stress if the affec ted
toot h is used as an abutment for a denta l prosthet ic appl i­
ance. This increased stress may affect the sta bility and
longevity of the a butmen t tooth . Splinting of the dllace r­
ared tooth to an adjacent tooth results in a multi rooted
a butm ent a nd overco mes the stress-related prob lems.

SUPERNUMERARY ROOTS

The term s upe rnu merary roo ts refers to the develop ­
ment of an increased number of roots on a tooth com­
pa red with that cla ssicall y de scribed in dental anatomy.

Clinical and Radiographic Features
Any tooth may deve lop accessory roots , and involvement
has been repor ted in bot h the decidu ou s and perm an ent
de ntitions. Data on the freq uency of supern umerary
roo ts are spa rse, but the preva lence appears to va ry sig­
nificantly among different races. The most frequ ently
a ffected teeth a re the permanent molars (especially th ird
molars) from either arch and ma ndibular cuspids and
premolars (Figure 2-8 7). In some insta nces the super­
num erary root is divergent and seen easily on radi­
og raph s: in oth er ca ses the addit iona l root is small.
superi mposed over other roots, and difficult to ascertain
(Figure 2-88) .

Figure 2-88 • Supernumerary root. Radiograph of a mandibular
second deciduous molar, which exhibits divergent and easilydis­
ce rnible acce ssory root .

Treatment and Prognosis
No treatment is required for supern umerary roots , but
the detection of the accessory root is of cr itica l impor­
tance when endodonti c the rapy or exodontia is under­
ta ken. Extracted teeth alwa ys should be examined
closely to en sure that all roots have been removed sue­
ces sfully. beca use accessory roo ts may not be obvious
on the presurgical radiog raphs. lust as important is the
search for accessory canals dur ing endodontic access
pro ced ures because failure to disco ver these additional
openings often results in a lack of resolution of the asso­
cia ted inflammatory process.



Table 2-1 Classificatioll of Amelogenesis tmperfecta

TYPE PATTERN SPECIFIC FEATURES INHERITANCE

IA Hypoplastic Gen eralized pitted Autosomal dominant
IB Hypoplastic l ocalized pitted Autosomal dom inant

IC Hypoplastic localized pitted Autosomal recessive
iD Hypoplastic Diffu se smoo th Autosomal domin ant

IE Hypoplastic Diffuse smoo th X-linked do minant
IF Hypoplastic Diffu se rough Autosomal dominant
IG Hypo plastic Enamel agenesis Autosomal recessive

IIA Hypomaturation Diffu se pigmented Autosomal recessive
liB Hypomaturation Diffuse Xvlinked recessive

IIC Hypomaturation Snow capped X-linked
liD Hypomaturation Snow capped Autosomal dominant?

lilA Hypocalcified Diffuse Autosomal dominant
iliB Hypocalcified Diffuse Autosomal recessive

IVA Hypomaturatlcn-hypoplast ic Taurodontisrn present Autosomal domi nant
IVB Hypopla5tic -hyp omat uration Taurodonti sm present Autosomal dominant

-
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CHAPTER 2 • Abnormalities of Teeth

DEVELOPMENTAL ALTERATIONS
IN THE STRUCTURE OF TEETH

AMELOGENESIS IMPERFECTA

Amelogene s is imperfecta enco mpasses a com plicat ed
group of condi t ions th at dem on strate developmental
alterations in the structure of the ena mel in the absence
of a systemic disorder. Box 2-2 (see page 50) lists sev­
eral systemic diseases associated wi th en amel disor­
ders that are not co nsidered isola ted amelog enes is
lmperfecta.

At least 14 different hereditary sub types of amelo ­
genesis imperfecta exist. with numerous patterns of
inheritance and a w ide variety of clinical manifestations.
As proof of the com plicated nature 6flhe-process. sev­
eral different cla ssifi cation systems exis t. The most
widely accepted is that develop ed by W itko p (Table 2- 1),
and this part of the text adheres to th is class ification. The
dissertation by Witkop and Sauk (and W itkop's more
recent 1988 review) are works of art, and they should be
used if more informatio n is desired by th e clin ician .

It is necessary to po int out tha t an ideal classi licat ion
system for amelogenesis imperfecta has no t been estab­
lished yet. Witkop's classificat ion reli es on the phe no­
type and pedigree (i.e .. cl in ical appearance and apparent
pattern of inheritance). Classification by clin ical appear­
ance is prob lematic, because different phenotypes have
been noted within a sing le affected family. Several inves­
tigators have suggested a classification system based on
the phenotype and pedigree combi ned w ith scanning
electron microscopic exam ination, biochemical meth ods,
and molecular genet ics. This system is a work in progress,
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w ith significan t inform at ion avail able on only a few vari­
ants of amelogenesis imperfecta . In add it ion. thi s pro­
posed class ifi cation system is impractical for most cl ini ­
cians who mus t continue to rely on phenotype and
pedig ree to advise affected patients on th e denta lly
related genetic implicati on s of th eir disorder.

The format ion of enamel is a mul tistep process, and
problems may ar ise in anyone of the steps . In general .
the development of enamel can be divided into three
major stages:

I . Elabora tion of th e orga nic matrix
2. M ineralization of the matrix
3. Maturation of the enamel
The hereditary defects of the formation of enamel also

are divided along these lin es: hypopla stic, hypoca lclftcd.
and hyp omatura tion .

Clinical and Radiographic Features
The estimated frequency of amelogenesi s imperfecta in
th e popu lat ion varies between I :7 18 and I : 14 ,000 . As
in any hereditary di sorder, clu ster ing of affected patients
in certain geog raphic areas may occur (resul ting in an
increased preva lence of the disorder in those areas) .
Additionally. the stringency of the diagnostic criteria may
influence the reported prevalence in any give n study. In
genera l. both the deciduous and perma nent den ti tio ns
are di ffusely invo lved.

Hypoplastic amelogenesis imperfecta. ln patients wi th
hypoplast ic ame logenes is irnperfecta, the basic alter­
ati on centers on inadequate deposltlon of enamel mat rix .

<-
Any matrix present is min erali zed appropriately and
radiographic ally con trasts well w ith the und erlyin g

•
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den tin. In the gene ra lized pa ttern , pinp oint-to-p inhead ­
s ized pits are sca tte red across the surface of the teeth
and do not correlate with a pattern of environmental
dam age (Figures 2-89 a nd 2-90) . The bucca l surfaces of
the tee th a re affected mo re seve rely. and the pits ma y be
arranged in rows or columns. Staining of the pits may
occur. Variable expressivity is seen within groups of
affected patien ts. The e namel between the pits is of
norma l thickness. hardness. and coloration.

In the loca lized pa tt ern , the a ffected teeth de mon­
strate horizontal rows of pits, a linea r dep ression, or one
la rge a rea of hypopla s tic e na mel sur rounded by a zone
of hypocalci fication. Typically. the a ltered area is located
in the midd le third of the buccal surfaces of the teeth .
The incisa l edge or occlusa l surface usua lly is not
affected. Both den titions or onl y the pr ima ry teeth may

\

Figure 2 -89 ' Hypoplastic amelogenesis irnperfecta , generat- e
ized pitted pattern . Note the numerous pinpo int pits scatte red
across the surface of the teeth. The enamel between the pits is of
normal thickness. hardness. and coloration. (From Stewart RE,
Presco tt GH: Dratfacial genetics. 5t louis. 1976 , Mosby.)

Figure 2 ·91 • Hypoplastic amelogenesis imperfecta, auto ­
somal dominant smooth pattern. Small. yellowish teeth
exhibiting hard, glossy enamel with numerousopen contact
pointsand anterior open bite.
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be a ffected. All the teeth may be al te red. o r only scat­
te red tee th may be affected . When the involvement is not
diffuse. the patte rn of affected teeth does not cor relate
wit h a specific time in deve lopment. The autosomal
recess ive type (ty pe Ie) is more severe a nd typically
de monst rates involvem en t of all tee th in both de ntitions.

In the autosomal dom inant s mooth pattern . the
enamel of a ll teeth exh ibits a smooth surface and is thin.
ha rd, a nd glossy (Figure 2-91) . The absence of appro­
pr iate en a me l thickness res ults in teeth tha t a re shaped
like crown prepara tions and demonstrate open contact
points. The color of the teet h varies from op aque white
to translucent brown. Anterior open bite is not rare.
Radiograp hica lly, the teeth ex hibit a thin peripherai
out line of radio pa que ena me l (Figure 2-92). Often.
unerupted teeth ex hibitlng resorp tion a re seen.

Figure 2-90 . Hypoplastic amelogenesis imperfecta , general­
ized pitted pattern. Same patient asdepicted in Figure 2-89.
Note diffuseinvolvement of all maxillary teeth, which is inconsis­
tent with environmental damage. (Courtesyof Dr. Joseph S.
Giansanti.)

Figure 2-92 • Hypoplast ic amelogenesis imperfecta, auto­
somal dominant smooth pattern. Radiograph of the same
patient depicted in Figure 2-9 1. Note the thin peripheral outline
of radiopaque enamel. (Courtesy of Dr. John G. Stephenson.)
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The x -lmked do minant smooth pattern is a lesson
inthe Iyonization effect. On approximately the sixteenth
day of embryonic life in all individuals wi th two X chro­
mosomes. one member of the pai r is inactivated in each
cell. As a result of this event. females are mosaics. with
amixture of cells. some with act ive materna l X chromo­
somes and others wit h active paternal X chromosomes.
Usually the mix is of approxima tely equa l proportions.
If one X were to direct the format ion of defecti ve enamel
and the other X were to form normal enamel, the teeth
would exhibit alternating zones of normal and abnormal
enamel.

Ma les with the X- linked domin ant smooth pattern
exhibit diffuse thin, smooth. and shiny enamel in both
dentitions. The teeth often have the shape of crown
preparations, and the contact points are open . The color
varies from brown to yellow-brown. Radiographs
demonstrate a perip hera l out line of radi opaq ue enamel.
Unerupted teeth may unde rgo resorption . On the other,
hand, femalesexhibit vertica l furrows of thin hypoplastic
enamel, alterna ting betw een bands of no rma l th ickn ess.
The banding often is detectable w ith dental radiographs.
An open bite is seen in almo st all males and in a minor ity
otfernales.

In the rough patte rn . the enamel is thin , hard, and
rough surfaced. As in the smooth form s, the teeth taper
towa rd the incisal-occlusal surface and demonstrate
open contact points (Figure 2-93) . The color varies from
white to yellow-white . The enamel Is denser tha n that
seen in the smooth patterns, and the teeth are less vul­
nerable to attr ition . Radiographs exhibit a thin per iph­
era l outline of rad iodense enamel (Figure 2-94) .
Unerupted teeth. ofte n undergoing resorp tion, may be
seen. An anterior open bite is common.

As the name implies. ena mel age nesis demonstrates
atotal lack of enamel formation. The teeth are the shape

Figure 2-93 • Hypopl ast ic amelogenesis impe rfe cta, rough
pattern. Small, yellow teeth with rough enamel surface, open
contact points, significant attr it ion, and anterior open bite.
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and color of the dentin. w ith a yellow-brow n hue, open
contact points, and crowns that taper toward the incisal­
occlusal surface. The sur face of the dentin is rough, and
an anterior open bite is seen frequent ly. Radiographs
demonstrate no peripheral enamel overlying the dentin.
A lack of eruption of many teeth w ith significant resorp­
tion freq uently occurs.

lIypomalllratioll amelogenesis impetfecta. In a person
with hypomatura tion am elogenesis trnpcrfccta, the
enamel matrix is laid down appropriately and begins to
mineralize; however, there is a defect in the maturation
of the enamel's cryst al structure. Affected teeth are normal
in shape but exhib it a mottled. opaque white-brown­
yellow discolorat ion (Figure 2-95). The enamel is softer
than normal and tends to chip from the unde rlyi ng
dentin. Radiographically. the affected enamel exhibits a
rad iodensity tha t is similar to denti n.

In the pig mented patte rn the surface enamel is mot ­
tled and agar-brown . The enamel often fractures fro m
the underlyi ng denti n and is soft enough to be punc tured
by a denta l explo rer. Anterior open bi te and unerupted
teeth exhibiting resorpti on are uncommon. Occasionally,
the surface enamel may be affected severely and be sim­
ilar in softness to that of hypocalci fied patterns. These
cases often demonstrate extensive calculus deposition .

The X- linked pattern is anoth er lesson in Iyon izati on;
however, the lyonization is not as obvious as that seen
in the X- linked hypoplastic pattern . Affec ted males
exhibit different patte rns in the deciduous and perma­
nent denti tions. The deciduous teeth are opaque white
with a translucent mott ling; the permanent teeth are
opaque yellow -white and may darken with age. The
enamel tends to chip and often can be pierced wi th a
dental exp lorer poi nt. The degree of enamel loss is more
rapid than that in normal teeth but does not approach
that seen in the hypocalcifi ed forms. Focal areasof brown

Figure 2 ·94 • Hypopl asti c amelogenesis lmperfecta. rough
patt ern . Radiograph of the same patient as depicted in Figure
2-93. Note the impacted toot h and the thin peripheral outline of
radiodense enamel.
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Figure 2 -95 • Hypomaturation amelogenesis imperfecta.
Dentition exhibitingmottled, opaque white enamel with scattered
areas of brown discolorat ion.

discolorat ion may develop w ithin the wh ite opaq ue
enamel. Radiographically, the contrast betwee n enamel
and denti n is reduced.

Female patients exhibit a similar pattern in both den­
titions. The teeth demonstrate vertica l ban ds of w hite
opaque enamel and normal translucent enamel; the
bands are random and asym metric. The banding is not
obvious under regular lighting, and transillumination
often is requi red to demonstrate the pattern . Radio­
graph ically, the band is not perceptible, and the contrast
between enamel and dentin is within normal lim its.

The snow-capped patterns exhibit a zone of wh ite
opaq ue enamel on the incisal or occlusal one quarter to
one third of the crown (Figure 2-96) . The altered areas
do not exhibit a distribution that wo uld support an envi­
ronm ental origi n, and the surface lacks the ir idescent
sheen seen with mild fluorosis. The affected teeth often
demonstrate an a ntertor-to-posterior distribution and
have been compared with a dent ure dipped in w hite paint
(on ly affected anteriors, the anteriors back to the bicus­
pids, or the anterio rs back to the mo lars) . Both the decid ­
uous and permanent dentit ions are affec ted. Mos t cases
demo nstrate an X- linked pattern of inheritance, but there
possibly is an autosomal dominant form .

lIypocalcified amelogenesis imperfecta.~ln this type
the enamel matrix is laid down appropriately but no sig­
nificant mine ralizatio n occurs. In both patterns of
hypocalcified amelogenesis l rnper fecta, the teeth are
appropriately shaped on eruptio n, but the enamel is very
soft and easily lost. On eru pt ion the enamel is yellow­
brown or orange, but it often becomes stained brown to
black and exhib its rapi d calc ulus apposit ion (Figure
2-97>. With years of function much of the coronal enamel
is removed. except for the cerv ical port ion that is occa-
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Figure 2-96 . Hypomaturatio n amelogenesis imperfecta,
snowcapped pattern. Dentition exhibiting zone of white opaque
enamel in t he incisal and occlusal one fourth of the enamel
surface. {Courtesy of Dr. Heddie o.Sedano}

sionally calc ified better. Unerupted teeth and anterior
open bite are not rare. Both patterns are sim ilar, but the
autosomal recessive examples are generally more severe
than the autosomal dominant cases. Radiographicall y,
the density of the enamel and dentin are similar. Before
erupt ion the teeth are normal in shape; however. after a
per iod of functi on much of the cuspal enamel is lost, with
the occl usal surface becom ing the most irreg ular (Figure
2-98),

Hypomalllrarion/hypoplasri< amelogenesis imperfed• .
This type of amelogenesis irnperfecta exhibits enamel
hypoplasia in combi nation with hypomaturation. Both,
the deciduous and permanent denti tions are involved dif-

• fusely. l\vo patterns are recognized that are similar but
differentiated by the thickness of the enamel and the
overall toot h size. Both patte rns have been reported in a
single ki ndred, and these may represent a range of the
same process.

In the hypomaturation-hypoplasti c pattern , the pre­
dominant defect is one of enamel hypomaturation in
which the enamel appears as mottled yellowish white to
yellow-b rown . Pits are seen frequently on the buccal sur­
faces of the teeth. Radiograph icall y, the ename l appears
simila r to denti n in densi ty, and large pu lp chambers may
be seen in sing le- rooted teeth in addi tion to varying
degrees of taurodontism.

In the hypopla st ic-hypomatu ration pattern , the pre­
dominant defect is one of enamel hypoplasia in which
the enamel is thin; the enamel that is presen t demon­
strates hypomatu rat ion. Except for the decrease in the
thickness of the ename l, this pattern is rad iographically
similar to the hypomat uration-hypop last ic varian t.

Both patterns are seen in the systemic disorder, tricho­
den to-osseou s syndrome. This autosomal dominant
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Figure 2-97 • Hypocalcified amelogenesis imperfect a. Denti­
tion exhibit ing diffuse yellow-brown discoloration . Note numerous
teeth with loss of coronal enamel except for t he cervical port ion.

Figure 2-99 • Tricho-dento-osseous syndrome. Dent ition
exhibiting diffuse enamel hypop lasia and hypomaturation. At
birth, the patient exhibited a kinky "steel wool" texture to her hair;
with time, the hair straightened. A high index of suspicion was
required to arrive at the diagnosis.

syndrome is mentioned here because the diag nosis may
not be readily apparent w ithout a high index of suspi­
cion (Figure 2-99 ). In addition to the dental findings, the
predominant systemic changes are present variably and
include kinky hair, osteosclerosis, and brittle nails. The
kinky hair is present at bi rth but may straighten wi th age.
The osteosclerosis primarily affects the base of the skull
and the mastoid process. The mand ible often exhibits a
shortened ramus and an obtuse angle.

Some authors suggest that hypomaturation-hypo­
plastic amelogenesis imperfccta may represent par tia l
expression of the trlcho-dcnto-osseous syndrome. More
recently, the gene mutatio n responsib le for trlcho-dento­
osseous syndrome has been isolated and shown not to

93

Figure 2-98 • Hypocalcified amelogenesis imperfecta.
Radiograph of the same patient dep icted in Figure 2-9Z Note the
extensive loss of coronal enamel and t he similar density of enamel
and dent in.

Figure 2-100 • Tricho-dento-osseous syndrome. Radiograph of
the same pat ient depicted in Figure 2-99. Note significant
taurodontism of the first molar and the enamel. which is thin and
similar in density to the dentin.

be present in cases of hypomaturation-hypoplastic
amelogenesis irnperfecta . If on ly dental changes are seen
in the absence of hair or bone cha nges, either in the indi­
vidual or w it hin the family, the diag nosis of amelogen­
esis lmperfecta appears appropriate. In addition to the
genetic difference, another investigator reviewed the
cont roversy and believes the disorders can be distin­
guished by the degree of taurodontism present in the
mandibular firs t molars. Th is review indicated that no
severe taurodontism of the mandibular first molar was
fou nd in cases of hypomaturati on-hypopiasti c ameloge­
nesis lrnperfccta: however, all examp les of trl cho-dento­
osseous syndrome demonstrated severe hypertaurodon­
tis m of this tooth (Figure 2-100) .
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The best nomenclatu re system was suggested by Levin.
Analogous to amelogenesis lrnperfecta, the diagnosis of
dent inogenesis imperfecta shou ld be reserved for defec­
tive dentin form ati on w ith opalescent teeth (deciduous
and permanent) in the absence of systemic disease.
Appropr iately, dentin defects associated wi th the sys­
tem ic bone disease are termed osteogen esis impcrfeeta
with opalescent teeth. Extensive pedigrees of indiv iduals
w ith denti nogenesis imperfecta have been studied. and
none have exhibited other changes suggestive of osteo­
genesis imper fecta. Therefore. dentinoge nesis imperfecta
isclearly a disorder distinct from osteogenesis Imperfecta,
Arguably the denti n dysplasias could be included under
the heading of isolated dent in defects. but such a con­
fusing disrup tion of the nomenclature is undesirable.

Clinical and Radiographic Features

The prevalence of dent inogenesis imperfecta is not
randoml y distributed thro ughout the Uni ted States and
Europe. Most cases can be traced to w hites (peop le of
English or French ancestry) from comm unities close to
the Englis h Channel. The disorder is autoso mal domi­
nant and occurs in about I :8000 w hites in the United
States.

The denta l alterations in dentinogenesis imperfecta
and osteogenesis imperfecta w ith opalescent teeth are
similar cli nicall y, radiographically. and histopath ologi­
cally. All teeth in bot h dentit ions are affected. The severity
of the dental alterations varies with the age at w hich the
too th developed. Decid uous teeth are aff ected most
severely. followed by the per manent incisors and first
molars, w it h the second and third molars being least
altered.

The denti ti on s have a blue-to-brow n discolorati on.
often w ith a distinctive translucence (Figure 2- 101l , The
enamel freq uent ly separates easil y from the underlying
defect ive dentin. Once exposed, the dentin of ten demon-

Table 2 -2 Det/lit/ogmesis 'ml,erfecla

Histopathologic Features

The histopathologic alterations present in amelogenesis
imperfec ta are not evident in routine prepa ration s.
Because decalci ficati on of the teeth is necessary before
processing to all ow sectioning of paraffin -embedded
specimens. all the enamel is lost. To examine the enamel
structu re of altered teeth, grou nd sections of nondecal­
cilied specimens are prepared. The alte rat ions discov­
ered are highly diverse and vary w ith each cli nical ty pe
of amelogenesis imperfecta. Detai led descript ions of
such alterati ons were prov ided by Wit kop and Sauk.

Treatment and Prognosis

The clin ical imp licatio ns of amelogenesis imperfecta vary
accord ing to the subtype and its severity. but the main
problems are aesthetics. dental sensitivity. and loss of ver­
ticaldimension. In addition. insometypesof amelogenesis
impcrfecta there isan increased preva lenceofcaries. ante­
rio r open bite, delayed erupt ion, tooth impactio n. or asso­
ciated gingival inflammation.

Types ID, IE, IG. IIA. li lA. IIIB, and IVB demo nst rate
very thi n enamel or high ly defecti ve enamel. w hich leads
to rapid attr it ion. These vari ants requ ire full coverage as
soon as is pract ical; if the treatment is delayed. a loss of
usable crow n length occurs. In those pat ients without
suff icient crown lengths. full dentures (overdcnturcs in
some cases) often become the only satis factory app roach .

The othe r types of amelogenesis irnperfecta demon­
strate less rapid tooth loss. and the aesthetic appearance
often is the prime consideration . Many less severe cases
can be improved by the placement of full crowns or facial
veneers on cl inically objec tionable teeth. In some cases
a lack of good enamel bond ing of veneers occu rs and
does not resul t in a durable restoration . Th e usc of glass­
ionom er cements w ith dentin al adh esives often over­
comes this wea kness.

DENTINOGENESIS IMPERFECTA (HEREDITARY
OPALESCENT DENTIN; CAPDEPONT'S TEETH)

Dent inoge nesis imperfect a is a hereditary developmental
dis tu rbance of the dentin in the absence of any systemic
disorder. Similar dental changes may be seen in con­
junction wi th the systemic heredita ry disorder of bo ne.
osteogene sis imperfecta (see page 534). Like amelo­
genesis impcrfccta , the di sorders of dent in also invo lve
disagreeme nts in classificatlon . Two systems, one by
Wi tkop and the other by Shields. arc well accepted but
not totally sat isfactory (Table 2-2l. This text docs not
adhere str ict ly to eit her. It is evide nt that the th ird type
of dent inoge nesis imperfecta (Shields' type III o r
Witkop's Brandywine isolate) is not a separate disease
and mere ly represents a var iation of expression of
Shields' type II.
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imperfecta as an isolated finding in bot h dentit ions and
demo nstrate normal tooth shape and colorat ion. a neg­
ative family history. and diffuse involvement. In the iso­
lated variant. slow but progressive root resorption occurs.

Figure 2-103 • Dentinogenesis imperfecta. Ra diograph of
dentition exhibiting bulbouscrowns, cervical constriction, and
obliterated pulp canalsand chambers.
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Figure 2-104 . Dentinogenesis imperfect a. Radiograph of den­
tit ion exhibiting bulbous crowns, early obliteration of the pulp.
and enamel hypoplasia. (From Levin LS. Leaf SH. [elmine RJ . et al:
Dentinogenesis imperfecta in the Brandywine isolate (01 type III):
clinical. radiologic. and scanning electron microscopic studies of
the dentition, Oral5u.g Oral MedOral Pathol 56:267-274, 1983.)
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stra tes sign ificant ly accelerate d att rition (Figure 2-102) .
Radiographica lly. the teeth have bulbo us crowns, cer­
vical constriction. thin roo ts, and early obli terat ion of the
root canals and pulp chambe rs (Figure 2- 103).

The trait exhibits close to 100% penetrance but vari­
able expressivity. Signif icant clinica lly obv ious ename l
hypoplasia is noted in some patients . The enamel abnor­
mality is thought to bea secondary defect and not a direct
expression of the dentinogenesis imperfecta gene (Figure
2-104). Although the pu lps are usuall y ob literated by
excessdentin production. someteeth may show normal­
sized pulps or pulpal enlargement (shell teeth).

Shell teeth demonstrate normal-thickness enamel in
association with extremely thin dentin and dramati call y
enlarged pulps (Figure 2- )05). The thin dentin may
involve the enti re tooth or be isolated to the root. This
rare abnormality has been seen most frequent ly in decid­
uous teeth in the presence of dent inogenesis imperfecta.
The alteration may be unassoc iated with dent inogenesis

figure 2-101 • Dentinogenesis imperfecta . Dentit ion exhibiting
diffuse brownish discoloration and slight translucence.

Figure 2·102 • Dentinogenesis imperfecta. Dentition exhibiting
grayish discoloration with significantenamel loss and attrition.

Figure 2-105 • Shell teeth . Dentition exhibiting normal thickness
enamel, extremely thin dentin, anddramatically enlarged pulps.
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Initially. th is pulpal enlargement wa s discovered in the
large Maryland Brand ywine isolate and thought to be a
new variant of dentinogenesis imper fecta (type III or
Brandywine isolate). Current evidence strongly supports
the Brandywine isolate representing no thing more than
variableexpressivity of the gene for dentinogenesis imper­
fecta. A review of the isolate revealed only 8% of the kin­
dred wi th enlarged pulp chambers . Investigators have
documented affected people with enlarged pulps in asso­
ciat ion with parents and children w ith classic dentino­
genesis imperfecta. Finally. identica l patterns of variable
expressivity have been seen in other large affec ted kin­
dreds with no connection to the Brandywine isolate.

Histopathologic Features
As expected. affected teeth demonstrate altered dentin.
The dent in ad jacent to th e enamel jun ction appea rs sim­
ilar to normal denti n. but th e remainder is di stinctly
abno rmal. Short misshap en tubules course through an
atypi cal granular dent in matrix. which often demon ­
strates interglobular calci fication (Figure 2- 106). Scanty
atypical odontoblasts lin e the pulp surface. and cells can
be seen ent rapped wi thi n the defective dent in. In gro und
sections the enamel is norma l in most patients; howeve r.
about one third of the pat ients have hypop last ic or
hypo calc ifi ed defects.

Treatment and Prognosis
The ent ire dentition is at risk because of numerou s prob­
lems. The root canals become threadl ike and may
develop microexpo sures, resu lt ing in periapical inflam­
mato ry lesion s. In spite of the risk of enamel loss and
significant attrition. the teeth are not good candidates for
full crowns because of cerv ical fracture. The success of
full cove rage is best in teeth with crow ns and roo ts that

Figure 2-106 • Dentinogenesis imperfecta. Coronal dentin
exhibit ing short misshap en tub ules within atypical g ranular dentin
matrix.
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exhibit close to a normal shape and size. Overl ay den­
tu res placed on teeth that are covered w ith f1uoride­
releasi ng glass- ionomer cement have been used with
success in some cases.

Additional th erapeut ic approaches have been used.
bu t long- term follow-u p is inc omplete. In patients wi th
extensive attrition . the vert ical dimension has been
rebuilt by plac ing nonpreciou s meta l cast ings w ith adhe­
sive luting agents on teeth th at have received no prepa­
ratio n and are not subj ect to significant occ lusa l stress.
The newer composite s combined w it h a denti n-bonding
agent have been used in areas subject to occlusal wear.
W hen la rge kindreds have been followed over a long
term . most of those affected are candidates for full den­
tures or implan ts by 30 years of age in spite of the
num erous intervention s. Newer mater ial s and interven­
tion s may alter th is ou t look.

DENTIN DYSPLASIA

Dentin dysplasia was initia lly categorized in 1939. There
are two major pa ttern s: type I and type II. By definit ion.
dentin dyspla sia should have no corre lation w ith sys­
temic disease or dentinogenesis i rnperfecta. An unu sual
combinat ion of type I and type II dentin dysplasia has
been reported. but these cases represent variable pu lpal
ana tomy that has been doc ume nted well in dentin dys­
plasia type I. Systemic diseases reported to be associ­
ated w it h sim ilar dentin changes are li sted in Box 2- 10.

Clinical and Radiographic Features
Dentin dyspllisili type I . Denti n dyspl asia type I

(radic ular dentin dysplasia; rootless teeth) has been
referred to as roo tless teeth because th e loss of organi­
zat ion of the root denti n often leads to a shortened root
length. The process exhibits an autoso mal do min ant pat­
tern of inheritan ce and ex hibits a n approximate preva­
lence 01 I : 100.000. The ename l and coronal dentin are
normal cli nically and we ll formed (Figure 2-107). but the
radicu lar dent in loses al l organization and subsequently
is shortened dramatically (Figure 2- 108) . Wide variation
in root fo rmation is prod uced because denti nal disor­
ganization may occur during different stages of tooth
development. If th e dent in organization is lost ear ly in

Box 2-10 Systemic Dismscs Correlated with
Dentin Dysplasia-Like Alterations '

1. Calcinosis universalls
2. Rheumatoid arthritis and vita minos is D
3. Sclerotic bon e and skeletal anomalies
4 . Tumoral calcinosis
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toothdevelopment. marke dly deficient roots are formed ;
later disorganization results in minima l root malforma ­
tion. The variability is most pronounced in perma nent
teeth and may vary not only from pat ient to pat ient but
also from tooth to tooth in a single pat ient. Because of
the shortened roots, the initial clinical signs are extreme
tooth mobili ty and prematu re exfo liat ion. spontaneously
or secondary to minor trauma. Less frequent ly. delayed
eruption is the presenting symptom. The radicular
strength of the dentin is reduced . w it h the teeth being
predisposed to frac ture during extractions.

Radiograph ically. the decid uous teeth are affected
severely. wi th litt le or no detectable pulp and roots that
are markedly short or absent. The permanent teeth vary
according to the proporti on of organized versus disor­
ganized dentin (Figure 2- t09). W ith early disorganiza­
tion. no pulp can be detected and the roots are extremely

Figure 2-107 . Dentin dysplasia type I. Dentition exhibiting
attrition but otherwisenormal coronal coloration and mor-
phology.
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short or absent. With somewhat later disorganization,
crescent or chevron-sh aped pulp chambers can be
detected overly ing shortened roots that exhibit no pu lp
canal s. Late disorganization results in norma l pulp
chambers over ly ing roots. each of which exhibits a large
pulp stone. The roo t is flared at the site of the stone. and
the canal is cons tricted ap ical to the stone. Those teeth
w ithout roo t canals frequ ent ly develop periapical
inflammatory lesions wi tho ut obvious cause. The inflam­
matory lesions appear secondary to caries or sponta­
neous coro nal exposure of microscop ic threads of pu lpal
remnants present w ithin the defect ive dentin .

A similar but unrelated disorder is f ib rous dys plasia
of dentin . This autosomal dom inant disord er exhibits
teeth tha t arc normal cl inicall y. Radiographi call y the
teeth are normal in shape but demonstrate a radiodense
product fill ing the pu lp chambers and cana ls. in contra st

Figure 2-108 • Dentin dysplasia type I. Dentition exhibiting
shortened roots, no pulp canals.and small crescent-shaped pulp
chambers. (From Tidwell E,Cunningham CJ: Dentinal dysplasia.
Endodontic treatment. with case report.j Endod 5:372-376. 1979.)

Severe Mild

Figure2-109 • Dentin dysplasia type I. Illustration demonstrating the variability of the radio­
graphic appearance according to the degree of dentin disorganization within the root.
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Figure 2-110 • Dent in dysp las ia type II. Permanent dent ition
that does not exhibit transl ucence . as noted in the deciduous
teeth. The patient also exhibits mild fluorosis of the ena mel.

Figure 2-111 • Dentin dysplas ia type II. Radiographic appear­
ance of the dent ition depicted in Figure 2- 110. Note thist le tu be­
shaped enlargements of the pulp chambers and numerous pulp
stones.

to dent inogenesis irnperfecta, small foci of radiolucency
can be seen in the pulp . In contrast to dentin dysplasia
type I, no crescent pu lp chambers and no decrease in
root length are seen. The radi odense int rapulpal mate­
ri al cons ists of fibr otic denti n.

Dentin dys /,/as il1 type II. Dentin dys plas ia type II
<Coronal dentin dysplasia) exhibits num ero us feat ures
of dentinogenesis imperfecta, and alt hough reclassifica­
tion was not recommended. Witkop suggested it might
be a form of that disease. Autosomal dominant inher i­
tance is seen. In contrast to dentin dysplasia type I. the
root length is normal in both dentitions. The deciduous
teeth closely resemble those of dentinogenesis irnper­
fecta. Clinica lly. the teeth demonstrate a blue-to-am ber­
to-brown tra nslucence. Radiographically. the dental
cha nges incl ude bulbous crowns, cervical const rict ion.
thin roots. and early obli terat ion of the pu lp. The per­
manent teeth demonstrate normal cli nica l coloratio n:

ORAL & MAXILLOFACIAL PATHOLOGY

figure 2-112 • Dent in dysplasia type I. Polarized light viewof
affected tooth demonstrating a classic stream flowingaround boul­
ders appea rance.

however. rad iographically. the pul p chambers exhibit sig­
nif icant enlargement and apical extension. This altered
pulpal anatomy has been described as th istle tube­
shaped or flame- shaped (Figures 2- 1to and 2- 1m. Pulp
stones develop in the enlarged pulp cham bers.

A simila r but unrelated diso rder is pulpal dysplasia .
This process develops in teeth that are normal clinically.
Radiographically. both dentitions exhibit thistl e tube­
shaped pulp chambers and multiple pulp stones.

Histopathologic Features
In parie nts with dentin dysplas ia type t. the coronal
enamel and dentin are nor mal. Ap ica l to the poi nt of dis­
organizat ion. the central portio n of the root form s w horls
of tubular dent in and atypical osteodent in. These w horls
exhibit a perip heral layer of no rmal dentin. giving the
roo t the a ppea rance of a "stream flowing a round boul­
ders" (Figure 2-112).

In pat ients with dentin dyspiasia type II. the decid­
uou s tee th de mo ns trate the pa ttern described in de ntino­
genesis imperfecta . The permanent teeth exhibit normal
enamel and coronal den tin . Adjacent to the pulp.
numerous areas of interglobular dentin are seen. The
radicular dentin is atubular, amorphous. and hyper­
troph ic. Pulp stones develop in any portion of the chamber
(Figure 2- t13).

Treatment and Prognosis
In patients wi th dent in dysp lasia type I. prevent ive care
is of foremost importance . Perhaps as a res ult of short-
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Figure 2-113 • Dentin dysplasia type II. Affected tooth
exhibiting large pulp sto ne within the pulp chamber.

encd roots. early loss from periodo nti tis is frequent. In
addition. pu lp vascu lar channels extend clo se to the
dentinoenamel junction ; therefore. even shal low occlu sal
restorations can result in pulpal necrosis. Meticu lous
oral hygiene mu st be established and maint ain ed.

If periapical inflammatory lesions develop . the thera­
peutic choice is guided by the roo t length. Convent ional
endodontic therapy requ ires mechanica l creation of canal
pathsand has been successful in teeth wi thout extrem ely
short roots. Teeth wi th short roo ts demon strate pulpal
ramifications that eliminate conventiona l endodonti c
treatment as an appropriate therapeutic option . Per i­
apical curettage and retrog rade amalgam seals have
demonstrated short-te rm success.

Dentin dysplas ia type II demon strates similar prob­
lems. and meticulous oral hygiene mu st be establish ed.
Thedeciduous teeth can be approached in a man ner sim­
ilar to that used for dent inogenesis imperfecta. In the per­
manent teeth . an increased risk of per taplcal inflamma­
tory iesions is also seen. Because the pulp cana ls are not
usually obliterated completely. endodont ic therapy is
accomplished more readil y.

REGIONAL ODONWDYSPLASIA
(GHOST TEETIi)

Regional odontodysplasia is a locali zed. nonheredita ry
developmental abnormality of teeth with exten sive
adverse effects on the formation of enamel. dentin . and
pulp. Most cases are idiopa th ic. but a number have been
related to various syndromes. growth abnormal it ies.
neural disorders. and vascular malforma tions (Box 2-1 1).
Anumber of causes have been pro posed (Box 2-12). but
the most popula r theory revolves around an alt eration in
the vascular suppl y. Several cases have occurred in
patients with vascular nevi of the head and neck; in addi­
tion. simi lar changes have been indu ced in animals by
restrict ing the vascular flo w to an area of the jaws.
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Box 2-11 Pathoses Noted ill Association with
Regional Odontodyspiasia

1. Ectodermal dysplasia
2 . Epidermal nevi
3 . Hypophosphatasia
4 . Hydrocephalus
5. Ipsilate ral facial hypoplasia
6 . Neurofibromatosis
Z Orbital coloboma
8. Rhesus incompa tibility
9. Vascular nevi

Box 2-12 Proposed Causations for Regiona!
Odon todysplasia

1. Abnormal migration of neu ral crest ce lls
2 . l atent virus
3. local circulatory deficiency
4. local trauma or infection
5. Hype rpyrexia
6. Malnutr ition
7. Medicat ion used during pregnan cy
8. Radiat ion therapy
9. Somat ic mutation

Clinical and Radiographic Features

Regional odontodysplasia is an uncommon fi nd ing that
occ urs in both dent i tion s and exhibi ts no racial
predi lecti on and a slight fema le predominance (1.4: I ).
A review of the age at the ti me of diagnosis reveals a
bi modal peak that corr elates with the norm al t ime of
erupt io n of th e deciduous (2 to 4 years) and permanent
(7 to II years) denti tions. Typically. the process affects
a focal area of the dentiti on. wi th invol vement of sev­
eral cont iguous teeth . There is a maxillary predomi­
nance (2.5: I) and a pred ilect io n for the anterior teeth .
Occasiona lly. an unaffected tooth may be intermixed
w it hin a row of altered teeth. Ip silat era l involvement of
both arches and bilateral cha nges in the same jaw have
been repo rted. Involvement of more than two quadrants
is rare. Involvement of the deci duous dent itio n is typi ­
call y followed by similarl y affected permanent teeth. In
the area of alte red teeth. the surrounding bone oft en
exh ib its a lower density .

Many of the affected teeth fail to erupt. Erupted teeth
demon strate small i rregular crow ns that are yellow to
brown . often wi th a very rough surface. Caries and asso­
ciated per iapica l in fl ammatory lesio ns are fa irl y
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Figure 2-114 . Regional odontodysplasia (ghost teeth) .
Posterior mandibular dentition exhibiting enlarged pulpsand
extremely thin enamel and dentin. (Courtesy of Dr. John B. Perry.)

common. Beca use of dentinal clefts and very long pulp
horn s. pulpa l necrosis is comm on (ofte n in the a bsence
of an obv ious ca use ). Radiographically. the alt ered teeth
demon strate extremely thin enamel and denti n sur­
rounding an enlarged rad ioluce nt pulp. resu lting in a pa le
wisp y image of a tooth; hen ce th e term g hos t te eth
(Figure 2- 114). There is a lack of contra st between the
de ntin and the enamel with an indist inct or "fuzz y"
appea ran ce of the co rona l silho uette. Short roots an d
open api ces ma y be seen. The enla rged pu lps frequ ently
demonstrate one or more prominent pulp stones. The
most co mmon pre sent ing signs and symptoms include
de layed or failure of eruption. ea rly exfolia tion . a bscess
format ion. malform ed teeth . and nonin flammatory gin­
giva ' en largeme nt.

Histopathologic Features

In gro und sec tions the thickness of the enamel varies.
resulting in an irregular surface. The prism structure of
the ename l is irreg ular or lacking with a lamina ted
appearance. The de nt in co ntains clefts sca ttered through
a mixture of interglobular dentin a nd a morphous ma te­
rial. Globular a rea s of poo rly orga nized tubu lar dent in
a nd scattered cellu lar inclu sions ofte n a re seen. The pu lp
tissue contains free or attached stones that may exhibit
tubules or consist of lamin a ted calcificat ion. The follic­
ula r tissue surro unding the crown ma y be enlarged a nd
typicall y exhibits focal collections of ba soph ilic enamel­
like calcifications ca lled enamel oid conglo mera tes
(Figure 2-11 5). Th is pattern of calci fica tion is not spe ­
cific for regiona l odontodys plasia a nd ha s been seen in
other processes with disturbed enamel forma tio n. such
as am elogenesis imper fecta. Sca ttered isla nds of odon­
toge nic ep ithelium and other patterns of int ramura l ca l­
cification also are seen.

ORAL I'< MAXILLOrACIAL PATHOLOGY

Figure 2-11 5 • Regional odontodysplasia. Follicular tissue
contains scattered collections of enameloid conglomerates and
islands of odontogenic epithelium.

Treatment and Prognosis
The basi c a pproach to therapy of regional odonto­
dysp las ia is direct ed toward retent ion of the a Itered teeth .
whenever possible. to allow for appropriate development
an d preservat ion of the surrounding alve ola r ridge.
Endo dontic thera py on non vita l tee th that have sufficient
hard tissue to allow restoration has been performed suc­
cessfully. Uneru pted teet h should remain untouched.
restoring funct ion with a removab le partia l prosthesis
until the ske letal growth period ha s pa ssed . Erupted teeth
can becovered with etched-retained restorationsor stain­
less steel crowns until final restorati on s ca n be placed
after the completion of growt h. Beca use of the fragile
na ture of the coronal ha rd tissue an d the ease of pulp
exposu re. tooth prep a ration is contraindicated. Severely
affected an d infected teeth often a re not sa lvageab le and
need to be removed. In one report. normal bicusp ids were
autotransplant ed into the ext raction sites of the a bnormal
den tition. After a 6-year follow- up pe riod. th is thera py
succ essfully res tored masticatory fun ction . a llowed
a ppro priate facial development. and prevented ridge
atrophy a nd supe reruption of the opposing den tition.

Altho ugh vitality of the abnorma ldentition often is dif­
ficult to ma intain . such efforts may bring sign ifica nt
rewards. Several investigators have shown continued
den tina l development of teet h a ffected by regiona l odon­
tod ysplasia. In cases followe d for many yea rs. the teeth
los t their ghost ly app earance a nd revealed a res ultant
decrease in pulp size. a significant increase in dentin
thicknes s. and ultima te relative normalizat ion of the
radicula r anatomy. In co ntrast. the e na mel remained
hypopla st ic. The surroundi ng bo ne becam e we ll devel­
oped and lost its dim inish ed de ns ity. Only a few rep orts
of thi s phenomen on exis t. however. most likely because
the pr ior treatm ent of choice has been extrac tion.
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Pulpal and Periapical
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PULPITIS
Theinitial response of the dental pulp to injury is not sig­
nificantly different from tha t seen in other tissues. How­
ever. thefinal result can be dram aticall y different because
of the rigid denti nal walls of the pulp chamber. When
external stirnuli reach a noxious level, degranulation of
mast cells, decreased nutrient flow, and cellular damage
occur.Numerous inflammatory mediators (e.g., histamin e,
bradykinin. neurokini ns, neuropeptides, prostaglan dins)
are released. Th ese med iators cause vasodilation,
increased blood inflow. and vascular leakage w ith edema.
Innormal tissue, increased blood flow promotes healing
through removal of inflammatory mediators. and swelling
of the injured tissue usually occurs. However. the dental
pulp exists in a very confi ned area. The act ive dila tion of
the arterioles leads to inc reased pulpal pressure and sec­
ondary compression of the venous return, which can lead
tostrangulation of the arterial inflow. The increased pres-

-/'

sure appears 10 be confined 10 the area of the pulp
receiving the noxious stimulus. The increased pulpal pres­
sures, combined with the accumu lation of media tors, can
lead to vessel damage, pulpal inflammation. and tissue
necrosis. Severe locali zed pulpal damage can spread pro­
gressively to involve the more apical portio n of the pulp .

Four main types of noxious stimuli arc common
causes of pulpal inf lamm at ion:

i. Mechanical damage. Mechani cal sources of injury
include traumati c accidents, iatrogenic dam age
from dental procedures. attri tion , abrasion, and
barom etric changes.

2. Thermul iniury. Severe thermal st imu li can be trans­
mitted through large uni nsulated metallic restora­
tions or may occur from such dental proced ures as
cavi ty prepa rat ion , po li shi ng. and exothermic
chemica l reactions of dental materials.
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3. Chemical irritation. Chemica l-related damage can
arise from erosio n or from the inappropriate use of
acidic dental materials.

4. Bacterial effects. Bacteria can damage the pulp
through toxins or directly afte r extension from caries
or transportation via the vasculature.

Pulpit is can be classified as:
• Acute or chro nic
• Subtotal or generalized
• Infected or steri le
The best classific ation system is one that guides the

appropriate treatm ent . Reversibl e pulpit is denotes a
level of pulpal inflammation in which the tissue is capable
of returning to a nor mal state of health if the noxious
stimuli are removed. Irreversible pulpiti s implies that a
higher level of in flammati on has develope d in which the
dental pulp has been damaged beyond the point of
recovery. Oft en, f rank invasion by bacteria is the
crossover poi nt from reversible to irreversible pulpitis.

Clinical Features
Reversible puipitis , W hen expo sed to temperatu re

extremes. teeth wi th reversib le pulp i ti s exhibit a sudden
mi ld-to-moderate pai n of sho rt duration. Alt hough heat
may init iate pain, the affected tooth responds most to
cold stimuli (e.g.• ice, beverages, cold air) . Conta ct with
swee t or sour foods and beverages also may cause pa in.
The pain does not occur w ithout stimulation and sub­
sides withi n seconds after the stimulus is removed. Typ­
ically, the toot h responds to electric pu lp test ing at lower
levels of current than an appropr iate cont ro l toot h.
Mobili ty and sensit ivity to percussion are absent. If the
pul pitis is allowed to prog ress, the durati on of the pain
upon st imulat ion can become longer and the pulp may
become affected irreversibly.

Irreversible pulp ltis. Patients w ith early irreversibl e
pulpiti s generally have sharp, severe pain upon thermal
sti mulation. and the pain continues after the stimulus is
removed. Coid is especially uncomfortable. alt hough heat
or sweet and acidic foods also can elicit pain . In additi on.
the pain may be spontaneous or continuous and may be
exacerbated whe n the pati ent lies down . The tooth
responds to electric pulp testi ng at lower levelsof current.

In the early stagesof irreversible pulpl tis, the pai n often
can be locali zed easily to the individual offending tooth;
with increasing discomfort. how ever, the patie nt is unable
to identi fy the offending too th within a quadra nt .

In the later stages of irreversible pulp it is, the pain
increases in intensity and is experienced as a throbbing
pressure that can keep patients awake at night. At thi s
point . heat increases the pain; however. cold may pro­
duce relief. The tooth respond s to electr ic pulp testi ng at
higher levels of current or demonstrates no response.

ORAL & MAXILLOFACIAL PATHOLOGY

Mob ili ty and sensit ivity to percussion are usuall y absent
because significant in flammati on has not spread yet to
the apical area. If pul pal drainage occurs (e.g.. crown
fractu re, fistula formation) the symptoms may resolve,
only to retu rn if the drainage ceases.

The dramatic and pai nful cases of acute pulp itis are
the ones that arc recall ed mo st easily by both pat ients
and cli nicians. In spite of this, the process may take
years, the pattern of symp toma tology is highly variable,
and often the pati ent may have no symp toms . In some
cases, severe pulp iti s w ith ab scess (orma tion and
necro sis may be asymptomatic , alt hough mil d puipitis
may cause excruciati ng pain .

chronic hyperplastic plllpilis. One unique pattern of
pu lpa l Inflammation is chronic hyperplasti c pulpitis
(pulp pol yp ). Thi scondition occurs in children and young
adults who have large expos ures of the pulp in which the
entire dent inal roof often is missing . The most frequently
involved teeth are the deciduousor succedaneousmolars,
which have large pulp chambers in these age groups.
Mechanical irritation and bacterial invasion result in a
level of chronic infiammation that produces hyperpiastic
gran ula tio n tissue that extrudes from the cha mber and
often fill s the associat ed denti nal defect (Figures 3- 1to
3- 3). The apex may be open and reduces the chance01
pulpa l necrosis secondary to venous comp ression. The

tooth is asymptoma tic except for a possib le feeling of
pre ssure w hen it is pl aced into ma sticatory funct ion.

Histopathologic Features
Basicall y. the histopathology is primarily of academic
interest and does not usuall y affect treatment signifi­
cantly. N umerous inves tigations have shown a surprising
lack of correlation between histopathologic findings and
the clinical sympto ms in the majority of puip s examined.

Figure 3-1 • Chronic hyperpl astic pulpit is. Erythematous
granulation tissue extruding from the pulp chamber of the
mandibular first molar.



CH APTER 3 • Pulpal and Periapical Disease

In patients with reversible pu lpi tis, the pulp usuall y
shows hyperemia, edema, and a chro nic inflammatory
cellular infi ltrate underlying the area of affecte d dentinal
tubules (Figure 3- 4). Reparative secondary dentin may
benoted in theadjacent dentina l wall and scattered acute
inflammatory cells are found occasionally.

Irreversible pulpi tis often demon strates congest ion of
the venules that results in focal necrosis. Th is necrotic
zonecontains polym orphonu clear leukocyt es and histi­
ccyres (Figure 3-5 ). Th e surrounding pulp t issue usuall y
exhibits fibrosis and a mixture of plasma cells, lympho­
cytes, and histiocytes (Figure 3-6) .

Chronic hyperplasti c pulpit is demonstrates a cap of
subacutely inflamed granula tion ti ssue resembli ng that
seen in a pyogenic granuloma (see page 44 7). The sur­
faceof the polyp may or may not be covered wi th strat -

Figure 3-2 • Chronic hyperplastic pulpitis . Gross photograph
demonstratinghyperplastic pulp t issue filling a large coronal
cariousdefect. Arrows delineate the previous roof of the pulp
chamber.

Figure 3-4 . Reversible pulpitis. Dental pulp exhibiting
hyperemiaand edema.The adjacent dentin was cut recent ly
during placement of a dental restoration.
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ifi ed squamous epitheli um, which migrates from the
adja cent gingiva or ari ses from sloughed epi thelium
w ithin th e ora l flu ids (sec Figure 3-3) . The deeper pulp
tissue demonstrates a chronic inflamma tory infil trate,

The diagnosis is made from a combination of the clin­
ical presentation and the response to percussion, thermal
stimuli , and electric pulp testing. The predictive value of
these tests is less than desired. W hen the procedures
demonstrate that the pulp is disease- free, result sare highly
reliable. However, when a pulp tests posit ive for irreversible
pulpitis, histopathologic examination frequently demon­
strates a disease-free state. The practitioner should use all
avail abl e tests, clinical information, and personal judgment
in an attempt to arrive at an appropriate diagnosis. Future
impro vements in diagnostic methods. such as laser
Doppler flowm etry, may help to increase accuracy.

Figure 3 -3 • Chronic hyperplastic pulpitis . Same tooth as
depicted in Figure 3-2 . Chronically inflamed granulation tissue
fills the coronal defect. Note surface stratified squamous
epithelium.

Figure 3·5 • Irreversible pulpitis. Dental pulp exhibiting acute
inflammatory infiltrate consisting predominantly of polymor­
phonuclear leukocytes.
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Figure 3-6 • Irreversible pulp itis . Same tooth as depicted
in Figure 3-5 . The dental pulp exhibits an area of fibrosis and
chronic inflammat ion peripheral to the zone of abscess format ion.

Treatment and Prognosis
Reversible pu lpitis is treated by removal of the local irri­
tant . On occasio n. analgesic medicat ions sometimes are

desi rable. The prognosis of reversible pulpitis is good if
action is taken early enough. The tooth should be tested
for vitali ty after the symptoms have subsided to ensure
that i rreversib le damage has not occurred.

Irreversible and chro nic hy perplas tic pulpiti s are
t reated by extraction of the toot h or by root canal therapy.

SECONDARY DENTIN
Format ion of dentin proceeds throughout life. The dent in
formed before comp letion of the crown is called primary
dentin. This process is followed by the form ation of sec­
ondary dentin . The same odontobl asts that formed the
primary denti n remain functional and prod uce secondary
dent in. With advancing age. deposition of secondary
dent in leads to smaller pulp chambers and cana l systems.
The deposit ion of dentin is slow and gradual but does
increase after the age of 3S to 40. Early w idespread for­
mation of secondary dentin has been seen in association

with progeria . a condition associated w ith accelerated
aging. On occasion. significant traumatic inju ry can lead
to early obliteration of the pul p chamber and canal <Cal­
cific metamorphosis) in the affected tooth.

In function ing teeth. depos it ion begins in the coron al
portions of the toot h and proceeds to the apical areas.
This type of dentin is tho ught by many invest igators to
occur as a resul t of aging and has been termed physio­
logic secondary denlin. A significantly decreased amoun t
of seconda ry dentin has been descr ibed in impacted
teeth. suggesting that the deposition is pro moted by
functi onal forces of occlusion . Int erestingly. the deposi­
tion in im pacted teeth appears to begin in the apical areas
and spreads corona lly.
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Al though production of physiologic secondary dentin
and a result ant decrease in pulpal size are related most
stro ngly to aging. the process is more adva nced in males
and has been associated posit ively with calcif icancn­
related diseases (e.g.. arthritis. gout. k idney stones. gall
sto nes. atherosclerosis. hy pertension) .; Deposition
w ithin the pulp chamber often is not to tally uniform. In
posterior teeth . deposition is seen greatest on the pulpal
floor. to a lesser extent on the roof. and least on theside­
wa lls. Therefore with age, pulp chambers decrease sig­
nif icantly in height but not extensively in w idth.

Locali zed secondary dent in also is laid down in areas
of focal injury. This denti n is more hapha zardl y organ­
ized and is termed reparat ive secondary (irregular. ter­
tiary) dentin . This localized dent in formation may occur
in response to:

• Att rition
• Fractu re

• Erosion
• Abrasio n

• Caries
• Period on tal disease
• Mechan ical in jur y from dental procedures
• irr itation from dental material s
Injury of the peripheral odo ntoblastic processesisall

that is required to initiate reparative secondary dentin
formation . If the stimulus is mild to moderate. thedentin
is typicall y produced by surviving odontoblasts and is
more regular in appearance. Wh en the stimulus is more
intense. the dentin is more irregular and often is secreted
by a new generation of odontoblast-like cells recruited
from undifferent iated cell s in the pulp. If the damage is
severe. the odontoblasts may die. resul ti ng in dentinal
tubu les fill ed with degenerated odontoblastic processes
known as dead tracts. These tubules are usually sealed
off by form ation of repara ti ve dentin along the pulpalwal
of these tracts.

Clinical and Rad iographic Features
As noted on per iapical radiographs. the deposition 01
secondary dent in results in dimini shing size of pulp
chambers and canals. In addition to being used as an
estimate ofage, secondary dentin appears to reducesen­
sitivity of the affected teeth. suscept ib ility to dentina
caries. and the trauma of denta l procedures. Although
producti on of secondary dentin makes pulp exposure
duri ng operative procedures less likely. it also increas
the difficulty of locating the pulp chamber and canal
during endodo nt ic therapy. On occasion . large inflam
matory lesions may involve more than one apex; the siz
of the canals can be used to help deter mine the origin
focus of infection because the canal may be larger in th
toot h that became nonvital earlier (Figure 3-7). Teet
affected by calcific metamorphosis often are discovere
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Figure 3· 10 . Physiologic secondary dentin. Primarydentin
and physiologic secondary dentin are separated by a distinct line
of demarcation (arrow).

Figure 3-9 • Calcific metamorphosis. Same patient asdepicted in
Figure 3·8. Deciduousmaxillary incisorsexhibit total calcification of
the pulp chambersand canals. (Courtesy of Dr.Jackie L. Banahan.)

Figure 3-8 • Calcific metamorphosis. Left deciduousmaxillary
central incisorexhibiting yellow discoloration. (Courtesyof Dr.
Jackie L Banahan.)

cl inica lly by a yellow disco loration of the crow n; rad io­
graphically, the affected teeth exhib it an acceierated d o­
sure of the pulp chamber and cana l w hen comp ared to
adiacent or contraiaterai teeth (Figures 3-8 and 3-9). In
such cases, the pu lpa l space may be ob li terated com­
pletely or reduced dra matica lly.

Figure 3·] . Physiologic secondary dentin . Periapical abscess
with all four teeth nonresponsive to electric pulp testing.
Increased deposi tion of physiologic secondary dentin on the right
central incisor (arrow) delineated the origin of the infection;
endodontic treatment of this tooth resolved the lesion.

Histopathologic Features
Physiologic secondary dent in consists of regula r tub ular
dentin that is applied onto the primary dent in. These two
layers of denti n can be separated by a line of demarca­
tion, often noted by a bending of the tubules (Figure
3-10). Wit h advanci ng age, as the odontob lasts undergo
degenerative changes, the physio log ic secondary dentin
becomes more irregular w ith fewe r tubules.

Thequality and appearance of reparative secondary
dentin depend on the severi ty of the noxiou s st imul us
that promoted its for mat ion, T his denti n is lo cal ized
to the pulpa l end of th e odon toblastic processes that
were affected (Figure 3- 1I ) . W ith a mild stimu lus, such
as abrasion or .attr it ion, the depositi on is slow and
demonstrates only sl ightly i rr egul ar tubules. With
more severe damage (e.g., a rapid ly progressing car­
ious lesion), the forma tion is ra pid and consists of very
irregu lar denti n wit h w idely scatte red, di sorgan ized
tubules.
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Figure 3 -11 • Reparative secondary dentin . Localized
dep osition of seco ndary dentin (bottom) at the pulpal end of the
dentinal tubules affected by the carious process.

Treatment and Prognosis
In permanent teeth exhibiting feature s of calcific meta­
mor phosis. endodontic therapy should be performed if
periapical pathosis or negati ve vita lity testing is present.
Even if a canal space cannot be ident ified. conve nt iona l
root canal therapy can usual ly locate and negoti ate the
pulp canal. If unsuccessful. periapical surgery can be
performed in tho se cases with evidence of periapica l
inflammatory disease. If vi tali ty testing is posit ive. per i­
od ic reevaluation appears prudent. To improve dental
aesthetic s. full coverage is recommended for disco lored
anterior teeth w ith la rge resto rations. Otherwise.
bleaching often effect ively resolves the discoloration .

PULPAL CALCIFICATIONS
Cakifications w ithin the denta l pu lp are not rare, but the
frequency is dif ficult to determine. Reported rates vary
fro m 8% to 90% , but several investigators have docu­
mented a prevalence of approximate ly 20% in indiv idual
teeth reviewed radiographically. Because rad iographi­
cally detectable pulp stones typicall y exceed 200 urn in
diameter, the prevalence in a histop athologic review
wo uld be expected to be much higher. Increased num­
bers of calcifi cat ions are seen in older teeth and tho se
that have been expo sed to trauma or ca ries.

The three types of pu lpa l calclflcatlons are:

• Denticles
• Pulp stones
• Diffuse lin ear calcifi cati ons
All puJpal calcifications start out as free bodie s w ithin

the pu lp ti ssue. bu t many may become attached or
embedded in the dentinal walls of the pulp.

Dent ic les are believed to form as a result of an epithe­
liomesenchymal interaction w ithin the developing pu lp .
Epithelia l strands originating fro m the root sheath or cer­
vica l extensions into the pulp chamber adjacent to fur-
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cations induce odontob last ic dif ferentia ti on of the sur­
rounding mesenchym e of the dental pap illa , forming the
core of the denticle. Odontoblasts deposit tubular dentin
as they move away from the central epitheliu m and pro­
duce thimble-shaped str uctu res surrounding the epithe­
liu m. Denticles form during the period of root develop­
ment and occu r in the root canal and the pulp chamber
adjacent to the fur cation areas of mul ti rooted teeth.
Because dent icle development typicall y precedes com­
pletion of the primary denti n. most dcn tlclcs become
attached to or embedde d in the dent in .

Pulp ston es are thought to develop around a central
nidu s of pu lp t issue (e.g.. collagen fibril . ground sub­
stance, necrot ic cell remnants). Init ial ca lcification
begin s around the central nidus and extends outward in
a concentric or rad ial pat tern of regular calcined mate­
rial. Pulp stones are formed w ithin the coronal portions
of the pulp and may arise as a part of age-related or local
pathologic changes. Most pulp stones develop after tooth
formation is completed and are usually free or attached.
In rare instances, stones may becom e embedded.

Diffuse linear calcifications do not demon strate the
lamellar organizat ion of pulp stones. They exhibit areas
of fine, fibri llar. irregular calcification that often parallel
the vascu lature. These calclflcat lon s may be present in
the pulp chamber or canals, and the freq uency increases
wi th age.

Clinical and Radiographic Features
Denticles and pulp stones can reach sufficient size to be
detected on in traora l radiographs as radiopaque
enla rgements w it hin the pul p chamber or canal (Fig­
ure 3- 12). Diffuse calcifications are not detectable
radiographicall y.

Other than rare difficulties during endodontic proce­
dures, pu lpa l calcif tcat ion s are typically of li ttl e clinical
sign ificance. Some investigators associate the calcifica­
tio ns w it h denta l neuralgias. but the high frequency of
these lesions in the absence of clinical symptoms argues
again st th is relatio nshi p. On occasion . the pul pal calci­
ficat ions may become very large and may in terfere with
root formation. possib ly leadi ng to earl y periodontal
destr uct ion and tooth loss. Promin ent pu lpa l calcifica­
tion s have been noted in associat ion with certai n disease
processes. such as the follow ing:

• Dentin dysplasia type II (see page 96)
• Pulpal dysp lasia (see page 98)
• Tumoral calcinos is
• Calcin osis universali s
• Ehlers-Danlos syndrome (see page 655)

Histopathologic Features
Dent icles consist of tubu lar dent in surrounding a centra l
nest of epitheliu m. Wi th ti me. the central epithelium
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Figure 3-12 • Pulp stones. Multiple teeth demonstrating
radiographically obvious calcificationswithin the pulp chambers.

degenerates and the tubules undergo sclerosis. making
their detection difficu lt. Most denticles arc attac hed or
embedded. Those that remain free in the pulp occasion­
allydevelop outer layers of irregular fib rilla r calc ification
orlamellated layers of calcificat ion simi lar to those seen
inpulp stones.

Pulp stones demonstrate a centra l amorph ous mass
of irregular calci fic atio n surrounded by conce ntric
lamellar rings of regular calcif ied material (Figure
3-13). Occasionally. a periphera l layer of tu bular dentin
may be applied by odontoblasts, w hich ar ise from the
surrounding pulp tiss ue in response to th e pre sence of
the pulp stone. In addition. fib rillar irregular calcified
material also may be evident on the per iphery of pulp
stones.

Diffuselinear calc ifi cations consist enti rely of fine. fib ­
rillar. and irregular calcificat ion s that develop in the pulp
chambers and cana ls (Figu re 3- 14). Th is material often
isdeposited in a li near fashio n along the course of a blood
vessel or nerve.

Treatment and Prognosis
No treatment is requi red. Most pulpal calc ifications arc
notassociated w it h any significant cl inica l alt erati ons.

PERIAPICAL GRANULOMA (CHRONIC
APICAL PERIODONTITIS)
The term periapical granu loma refers to a mass of
chronically inflamed gra nulation tissue at the apex of a
nonvital tooth . This commonly used name is not totally
accurate because the lesion docs not show true granu­
lomatous inf lammation mic roscop ically. Although the
term apical periodontiti s may be more appropriate. it
mayproveconfusing to the cl inician. Format ion of ap ical
inflammatory lesions represents a defensive react ion
secondary to the presence of bacteria in the root canal
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Figure 3-13 . Pulp stones. Multiple stones within the pulp
chamber.

Figure 3-14 • Diffuse linear pulpal calcifications. Fine. fibrillar
calcificationsparallel the course of the neurovascular channels
within the pulp canal.

with spread of related toxic pro ducts into the apical zone.
Init iall y. the defense reacti on eli minates noxious sub­
stances that exit the canals. Wi th time. however. the host
reaction becomes less effective w ith microbi al invasion
or spread of toxins into the ap ical area.

Periapical granulomas may ar ise after qu iescence of
a per iapical ab scess or may develop as the initial peri­
apica l pathosis. These lesions arc not static and may
transform into periapical cysts or may demo nstrate
acute exacerbations with abscess format ion .

Clinical and Radiographic Features
Mo st per iapical gran ulomas are asymptomatic. bu t pain
and sensitivity can develop if acute exacerbat ion occurs.
Typi call y. the involved tooth does not demonstrate
mobi lity or significant sensit ivity to percussio n. The soft
t issue overlying the apex may or may not be tender. The
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tooth does not respond to thermal or electric pulp tests
unle ss the pul pal necrosis is limi ted to a single canai in
a mul tirooted tooth . Periapical granulomas represent
approximately 75% of apical in flammatory lesions and
50% of those that have failed to respond to conservative
endodontic measures.

Most lesions are discovered on rout ine radiog raphic
examin ation. A radiolucency of variable size is present.
and the affected tooth shows loss of the apical lamina
dura. The lesion may be ci rcumscribed or iii -d efined. The
size is variable. rangi ng from small . barely perceptible
lesions to lucencies exceedi ng 2 em in diameter (Figures
3- 15 to 3-1 7). Root resorption is not uncommon (Figur e
3- 18). Although lesions greater than 200 mm' often rep­
resen t periapical cysts. numerous investig ators have
been unable to distin guish periapical granulomas fro m

Figure 3 · 15 • Periapical granulomas. D iscrete periapical
radiolucencies associated with the apices of the mandibular first
molar. (Courtesy of Dr. Garth Bobrowski.)

Figure 3 -1 7 • Periapical granuloma. l arge, well-defined radiolu­
cency associated with t he apices of the mandibular first molar.
(Courtesy of D, Robert E. Loy.)
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periapi cal cysts simply on the basis of size and radio­
graphic appearan ce.

Histopathologic Features
Periapi cal granul oma s consist of in flam ed granulation
tissue surro unded by a fibrous connective tissue walL
The granulation ti ssue demonstrates a variab ly dense
lymphocytic inf iltra te that is interm ixed freque ntly with
neutrophil s. plasma cells. hlst locytes, and. less fre­
quent ly. mast cel ls and eosi nophi ls (Figure 3- t 9). When
numerous plasma cells are present. scatte red eosino­
phi lic glob ules of gamma globuli n (Russell bodies) may
be seen. In additi on. clu sters of l ightly basophilic par·
ti cles (pyronine bodies) al so may be present in asso­
ciation with the plasmacytic infiltrate. Both of these
pl asma cell produ cts are not specific for the periapical

Figure 3 - 16 • Periapical granuloma. Well-defi ned radiolucency
associated with the apex of the maxillary first bicuspid. (Co urtesy
.of Dr; Frank Beylotte.)

Figure 3-18 • Periapical granuloma. Ill-defined radiolucency
associated with the mandibular first molar, which exhibits
significant root resorption.
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gra nuloma and may be found w it hin any accumula tion
of plasma cells. Epithelial rests of Malassez may be
identilied w it hin the granulation tissue . Collections of
cholesterol clefts w it h assoc iated mu lti nucleated gian t
cells and areas of red blood cell extravasation w ith
hemosiderin pig menta tion may be present. Small foci
ofacute inflammation w it h foca l abscess format io n may
be seen but do not warrant the diagnosis of periapical
ab scess.

Treatment and Prognosis
Apica l inflammato ry lesions result from the presence of
bacteria or their toxic products in the root canal. the
apical tissues. or both . Successful treatment depends on
thereduction and elimination of the offending organisms.
If thetooth can be maintained. root canal therapy can be
performed. Nonrestorable teeth must be extracted. fol­
lowed by curettage of all apical soft tissue.

Unlessthey are sympto matic . teeth tr eated endodon­
tically should be evaluated at 1- and 2-year intervals (at
a minimum) to rule out possible lesional enlargement
and to ensure appropriate healin g. In addi tion. many cli ­
nicians believe that evaluations at 1.3. and 6 months are
appropriate. Strong emphasis should be placed on the
importance of the recall appoin tments.

Lesions may fail to heal for several reasons:

• Cyst format ion
• Inadequate endodontics Ie.g.. poor access design,

missedcanals, perforated canals, inadequate aseptic
technique or instrumentation. leaking fillings)

• Vertical root fractures
• Periapica l foreign material
• Associated periodontal di sease
• Penetration of the adjace nt maxillary sinus

Figure 3-19 • Periapical granuloma. Granulation tissue exhibits
mixed inflammatory infiltrate consisting of lymphocytes, plasma
cells, and histiocytes.

1/ 5

If init ial conve nt ional therapy is unsuccessful , endo­
dontic retreatrnent represents the best approach for total
elimination of bacteria and should be conside red before
peria pical surgery. Periapical surgery remains an impor­
tant tool for resol ution of periapical inflammatory dis ­
ease. but often it is reserved for lesions larger than 2 em
or those associated w it h teeth that are not appropriate
for conventiona l endodontic therapy. Periapica l surgery
should include thorough curettage of all periradicular
soft tissue, amputat ion of the apical portion of the root,
and sealing the foramen of the canal.

All soft tissue removed during periapical surgical pro­
cedures should be submitted for histopathologic examina­
tion . These surgical sites represent areas that have failed
to respond to appropriate therapy; as such, histopa tho logic
examination and diagnostic confirmat ion arc mandatory.
The primary motivation for this examination is not to dis­
cover whether the lesion represents a periapical granuloma
or cyst but to eliminate the possibility of a more serious
process unrelated to periap ical inflammatory disease. In an
active oral and maxillofacial pathology service, discovery
of unexpected neoplasms withi n specimens removed
during periapical surgery is not rare.

On occasion, the defect created by periapical inflam­
mator y lesio ns may fill wi th dense co llagenous ti ssue
rather than nor mal bone (Figure 3-20). These fibrou s
(per iapical) scars occur most frequently when both the
facia l and lingual cortica l plates have been lost (Figure
3-2 1); however , they occas io nally ar ise in areas w ith
in tact cortical plates. If duri ng surgery both plates are
discovered to be miss ing, t he patient should be
informed of the possibil ity of scar for mation. The devel­
opment of a periapical scar is not an indication for
future surgery.

Figure 3-20 • Periapical fibrous scar. Dense. fibrous connect ive
tissue with vital bone and no significant inflammatoryinfiltrate.
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Figure 3-21 • Periapical fibrousscar. Periapical radiolucency of
maxilla at the previous site of extraction in which both cortical
plates were lost. The site was filled with dense co llage nous tissue.
(Courtesy of Dr. James Tankersley.)

PERIAPICAL CYST (RADICULAR CYST;
APICAL PERIODONTAL CYST)
Epithelium at the apex of a nonvital tooth can be presum­
ably stim ula ted by inflammation to form a true ep ithelium­
lined cyst. or periapical cyst. The inflam mator y response
appea rs to increase the product ion of kera tinocyte growth
factor by periodon tal stroma cells. lead ing to increa sed pro­
lifera tion of norm a lly quiescent epithe lium in the a rea. The
so urce of the epithe lium is usua lly a rest of Malassez but
also may be traced to crevicular epithelium, sinus lining,
or ep ithe lial lining of fistulous tracts. Cyst development is
common; the reported frequency varies from 7% to 54 %
of periapical radio lucencies.

The wide d ispa rity of preva le nce most is likely re lated
to th e st ringency of the diagnostic cr ite ria used in a par­
t icular st udy. Severa l invest igators bel ieve the diagn osis
of a per iapical cys t ca n be mad e on ly a fter a lesion ha s
been examined in toto with seria l or step sectioning of
the specimen. Review of random sections of a frag­
mented a nd ep ithe lialized per iapical g ran ulo ma cou ld
appear to be a n epithe lium- lined cavity that did no t exis t
in reality. When strict cr ite ria a re used. the prevalence
of periapica l cysts appears to be approximately 15%.
Because the distinction between an epithelia lized peri­
apica l gra nuloma and a pe riapical cyst has little post-
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surgica l implications. such laborious his topa th ologic
exam inatio n is impractical.

Periapical cysts represent J fibrous con nect ive tissue
wa ll lined by epithe lium with a lumen contai ning fluid and
ce llula r deb ris. Theoretica lly. as the epithe lium desqua­
mates into the lumen. the protei n content is increased.
Fluid enters the lumen in a n attempt to eq ualize the
osmotic pressure, and slow enla rgement occurs. Most
periapica l cysts grow slowly and do not attain a large size.

On occasion. a similar cyst. best termed a late ral radic­
ular cyst. may appear along the lateral aspect of the root.
Like the periapica l cyst. this les ion a lso usua lly a rises
from res ts of Malassez, a nd the source of inflam mation
ma y be periodontal disea se or pulpa l necro s is with
sprea d th rou gh a lat era l fora me n. Radiographica lly,
these cys ts mimic deve lop me nta l lateral periodonta l
cysts (see page 602). Histo pa thologica lly. however. they
are consistent with cysts of inflammatory origin.

Periapical inflammatory tissue that is not curetted at
the time of tooth removal may give rise to an inflamma­
tory cyst called a residual peri apical cyst. With time.
ma ny of th ese cysts exh ibit an overall reduction in size.
and spontaneous resolution can occur from a lack of con­
tinued inflammat or y stimulus .

Clinical and Radiographic Features
Periapical cysts. Typically. pat ients wit h periapical

cysts have no symptoms unless there is an acute inflam­
matory exacerbation . In addition. ifthe cyst reaches a large
size. swelling and mild sensitivity may be noted. Move­
ment and mobility of adjacent teeth are possible as the
cyst en la rges. The tooth from which the cyst originated
does not respon d to therma l and elec tr ic pulp test ing.

The rad iograph ic pattern is identica l to that of a peri­
a pica l gran uloma . Cysts ma y develop even in sma ll peri­
a pical rad io lucen cies. an d the radiographic s ize can not
be used for the def initive diagnosis (Figures 3-22 and
3-23) . There is a loss of the la mina du ra along the adja­
cent root, and a rounded radiol ucency encircles the
affected tooth apex (Figure 3-24) . Root resorption is
common (Figure 3-25). With en largement. the radio­
lucency ofte n flattens out as it approaches adjacent
teeth. Significan t g rowth is possible. a nd les ions occu­
py ing an entire qua dra nt have been noted (Figure 3- 26).
Althou gh peri a pical cysts mo re freque nt ly a chieve
greater size than periap ical granulomas. neither the size
nor the sh ape of the les ion can be co ns ide red a defini­
tive diagnostic crite rion. Periapica l cysts also are known
to involve deciduous teeth. These are most frequently
associated with molar teeth and appear as a radiolucent
zone that surrounds the roots and fills the interradicular
space at the bifu rcat ion (Figure 3-27).
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figure 3-22 • Periapical cyst. Discrete. ill-defined radiolucency
associated wi th the maxillary left central incisor.

figure 3-23 • Periapical cyst. Same patient asdepicted in Figure
3-22. Note the clinically significant cyst. which wasnot appreci­
ated fullyonthe rad iograph. (Courtesyof Dr. Brian Blocher.)

Lateral radicular cysts. lateral radicu lar cysts
appearas discrete rad ioluce nc ies alo ng the la tera l a spect
of the root (Figures 3-28 an d 3- 29). l oss of lam ina du ra
and an obvious source of infl ammation may not be
detected without a high index of s us picion. Before su r­
gical exploration of latera lly posi tioned radio lucen cies.
a thorough evaluation of the periodo nta l sta tus a nd
vitality of adjacent teeth sho uld be pe rformed.
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Figure 3·24 • Periapical cyst. Well-circumscribed radiolucency
intimately associated with the apex of the mandibular central
incisor. Note the loss of lamina dura in the area of the lesion.

Figure 3-25 • Periapical cyst. Radiolucency associated with the
maxil lary central incisor, which exhibits significant root resorption.
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Figure 3·26 . Periapical cyst. Large unilocular radiolucency
extending from the mandibular first molar to the contralateral first
molar. (Courtesy of Dr. John R. Cramer.)

Figure 3-28 • lateral radicular cyst . An interrad icular radiolu­
cency has deve loped as a resu lt of periodontal inflammation alon
the mesial surface of the right maxillary cus pid. (Courtesy of Dr.
Richard Young.)

Figure 3 ·27 • Periapical cyst. Radio lucen cy enveloping both
roots and the bifurcat ion of the righ t mandibu lar second
deciduous molar.

A

Figure 3·29 • Late ral ra d icula r cyst . A, Periapica l radiograph of the left side of the posterior
mandible ta ken at t ime of com pletion of endo don t ic therapy of the bicuspid and molars. B. Subse­
quent radiog raph taken 27 month s later. Note radio lucency be tween bicusp id and first molar
extend ing late rally from the mesial root of the first molar. (Cou rte sy of Dr. Carroll Gallagher.)
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Residual periapical ey sts. The residual peri ap ical
cyst appears as a roun d- to-ova l radiolucency of variable
size within the alveolar ridge at the site of a previous tooth
extraction (Figures 3-3 0 and 3- 31). As the cyst ages,
degeneration of the cellular contents w ithin the lum en
occasionally leads to dystrophic calc ificat ion and central
luminal radiopacity (Figure 3-32 ).

Histopathologic Features

Thehistopatho logic features of all three types of inflam ­
matory cysts are simi lar. The cyst is lined by stratified

Figure 3·30 . Residual periapical cyst . Persistent rad iolucency
ofthe mandibular body at site of previoustooth extraction.
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squamous epit helium. w hich may demonstrate exocy ­
tosis, spongiosis , or hyperplasia (Figure 3-33). The
lumen w ill be fill ed wi th fluid and cellu lar debris. On
occasion, the li ning epitheli um may demonstrate linear
or arch- shaped calcifications known as Rushton bodies
(Figu re 3-34). Dystroph ic calci fication, cho lesterol clefts
w it h mult inucleated giant cells, red blood cells , and areas
of hemosideri n pigmentation may be present in the
lumen , wa ll . or both (see Figure 3-33). The wall of the
cyst consists of dense fibrous connective tissue. often
wi th an infl ammato ry infil trate con taining lymphocytes
var iably intermixed with neutrophi ls, plasma cells, his­
tiocy tes, and (rarely) mast cells and eosinoph ils (see
Figure 3- 33).

Occasio nall y. th e walls of Infl amm atory cysts w il l
contain scatte red hyal in e bodies (pulse gran ul oma,
giant- cell hyaline angiopath yl .These bodies appear
as sma ll circumscribed pools of eosinophi lic materi al
th at exh ibi ts a corru gat ed periphery of condensed col­
lagen often surro unde d by lymphocytes and multinu­
clea ted giant cells (Figure 3-35) . The eosi nop hilic mat e­
ria l may be uniform or contain a var iable mixture of
lymphocyt es, plasma cells , multin ucl eated giant cells ,
neutroph il s, necrotic debris, and dys t rop hic calci fic a­
t io n. Initiall y, these foci we re thoug ht to be a vascular
degenerative process or a foreign -b ody reaction to
machinery oil or vegetable matter. Subsequent ly. these
bodies have been show n to represent pool s of inflam­
matory exudate (l.e., extravasa ted serum) that ulti­
mate ly un dergoes fib rosis and occasionally dystroph ic
calcification . The mu lti nucleated gia nt cells are drawn
to the sit e for removal of insol ub le hem osideri n gran­
ules. Hyaline bodies may be found in any area of chronic
int raosseous in flammation , especially periapical inflam­
matory disease.

A

Figure 3-31 • Residual periapical cyst. A. Well-defined radiolucency of the posterior maxilla.
B, Clinical photograph exhibiting soft-tissue cyst extruding from the maxillary alveolar ridge after
surgical exposure of the site. (Courtesy of Dr. Denise E. Clarke.)

B



120

Treatment and Prognosis
A periapical cyst is treated in the same manner as a per i­
apical granuloma. Wh en clin ical and radiographic fea­
tures point to a periapical inflammatory lesion, extrac­
tion or conservative nonsurgical endodontic therapy is
performed. Larger lesionsassociated w it h restorable teeth
have been treated successfully w ith conservative endo­
dont ic therapy when comb ined wi th biopsy and marsu ­
pia lization, decompression. or fenestration. As with any
suspected peri apical inflammator y lesion, minimal
fo llow-up at I and 2 years is advised strongly.

If the radIoluc ency fails to resolve, the lesion often can
be managed successfully by nonsurgical endodontic
ret rearrnent. As previ ously mentioned (see page I I 5),
peria picai surgery is indicated for lesion s exceedin g 2 em
and th ose associated w ith teeth that are not suitab ie for
convent ional endodontics . Biopsy is indicated to ru le out
other possible pathologic pro cesses.

Figure 3-32 • Residual periapical cyst. Radiolucency with
central radiopacityof the right mandibular body.

Figure 3-34 • Periapical cyst. Squamous epithelial cyst lining
exhibits numerous linear and arch-shaped Rushton bodies.

A
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Because any number of odontogen ic and nonodonto­
genic cysts and tumors can mim ic the appearance ofa
residual periapical cyst , al l of thesecysts should beexcised
surgically. All inflamm atory foci in the area of a lateral
radicular cyst should be eli minated, and the patient
observed in a manner simila r to that described for the
periapical cyst. In some instances, lateral radicular cysts
are removed before tooth vitali ty testing or periodontal
evaluation for an adjacent focus of infect ion, If th is diag­
nosis is made, a thorough evaluation for an inflamm atory
source is mandatory.

Cysts of inflamm atory origin do not recur after appro­
priate managemen t. Fibrous scarsare possible, especially
when bot h cortica l plates have been lost; once diagnosed,
no further therapy for fibrou s scars is indicated. In rare
instances, development of squamous cell carcinoma has
been reported w it hin periapi cal cysts; therefore, even in
the absence of symptoms, treatm ent is required for all

Figure 3-33 • Periapical cyst. Cyst lined by stratified squamous
epithelium. Note connective tissue wall,which containsa chronic
inflammatory infiltrate and scattered cholesterol cleftswith
associated multinucleated giant cells.

Figure 3-35 • Hyaline bodies. A, Multiple hyaline bodies
appearingascorrugated collagenous rings surrounding lympho­
cytesand plasma cells; note early hyaline body filled with serum.
B, Multiple hyaline bodieswith numerous multinucleated giant
cells within and around the corrugated collagenous rings.



CH APTE R 3 • Pulpal and Periapical Disease

persistent intrabony path oses that have not been diag­
nosed definitively by histopathologic examinat ion.

PERIAPICAL ABSCESS
Theaccumulation of acute in flammatory cell sat the apex
ofanonvital tooth is termed a periapical abscess. Acute
inflammatory lesions w ith abscess formation may ari se
as the initial periapical pat hosis or from an acute exac­
erbation (phoenix abscess) of a chronic per iapical
inflammatory lesion. Frequently, the source of the inf ec­
tionisobvious. On occasion , however, pulp ai death may
be trauma related, and the tooth may con tain neither a
cavity nor a restoration.

In the earl iest stage, the per iap ical period ontal liga­
ment fibers may exhibit acut e inflammation but no frank
abscess format ion. This locali zed alteration, best term ed
acute apical periodontitis, may or may not proceed to
abscess formatio n. Although thi s process often occurs in
association with a nonv ita l tooth . acute api cal peri­
odontitis may present in vita l teeth secondary to t rauma,
high occlusal contacts. or wedging by a foreign object.
The clinical presenta tio n often closely resembl es that of
a periapical abscess and mu st be cons idered in the dif­
ferential diagnosis.

Clinical and Radiographic Features
Many investigators subdivide peri api cal abscesses into
acute and chronic types. However. these are misnomers
because both types represent acut e in flammatory reac­
tions. Periapical abscesses should be designated as
symptomatic or asymptomatic on the basis of their cl in­
ica l presentations.

Periapica l abscesses become symptomatic as the
purulent material accumulates w it hin the alveolus. The
initial stages produ ce tenderness of the affected tooth
that often is relieved by direc t app li cation of pressure.

Figure 3-36 . Periapical abscess. Bilateral soft-tissue swelling of
the anterior palate.

121

With progression, the pain becomes more in tense, often
with extreme sensitivity to percussion. extrusion of the
toot h, and swell ing of the tissues. The offending tooth
does not respond to cold or elect ric pulp testin g. Head­
ache, malai se, fever, and chills may be present .

Radiographica lly, abscesses may demonstrate a thick­
ening of the apical periodontal ligament, an ill-defined
radiol ucency,or both ; however.often no appreciable alter­
ations can be detected because there has been insuff icient
time for significant bone destruction. Phoenix abscesses
demonstrate the outline of the originai chronic lesion, w ith
or w itho ut an associated ill-defined bone loss.

With progression, the abscess spreads along the path
of least resistance. The purul ence may extend through
the medullary spaces away from the apica l area resulting
in osteomyelitis, or it may perfo rate the cortex and
spread diffusely th rough the overlying soft tissue (as cel­
lulitis). Each of these occurrences is described later in
the chapter.

Once an abscess is in soft tissue, it can cause cellulitis
or may channeliz e through the overlyi ng soft t issue. The
cortical plate may be perforated in a locat ion that per­
mits entrance int o the oral cavity. The purulent material
can accumulate in the connective tissue over lying the
bone and can create a sessile swell ing or perforate
through the surface epithelium and drain through an
intraoral sinus (Figures 3-3 6 and 3-37). At the intraoral
opening of a sinus tract, there often is a mass of sub­
acutely inflamed granulation ti ssue known as a parulis

figure 3-37 • Periapical abscess. Same patient asdepicted in
Figure 3-36. Multiple, overlapping radiolucencies of the anterior
maxilla are present. All four maxillary incisorsexhibit pulpal
necrosis.

,
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(gum boil) (Figures 3-38 and 3-39). Occasionally. the
nonvita l toot h associated wi th the paru lis may be diffi­
cult to determ ine, and insertion of a gutta-percha point
in to the tract can aid in detec tion of the offending too th
during radiographic examination (Figure 3-40). Dental
abscesses also may channelize through the overly ing
skin and drain via a cu tan eous sinus (Figure 3-41).

Most denta l-related abscesses perfo rate bucca lly
because the bone is thinner on the buccal surface. How­
ever, infections associat ed with rnaxillarv lateral incisors,
the pala tal roo ts of maxillary molars, and mandi bular

Figure 3 ~38 • Parulis. Erythematous mass of granulation tissue
overlying the left maxillary central incisor. Note discoloration of
the maxillary right central incisor.
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second and th ird molars typically drai n through the lin­
gual cor tica l plate.

If a chronic path of drain age is achieved, a periapical
abscess typically becomes asymptomatic because of a
lack of accumulation of pu rulent material w it hin thealve­
olus. Occasionally. such infectio ns are di scovered dur ing
a routine ora l exam ination after detection of a parulis or
draina ge th rough a large car tons defect (Figures 3-42 and
3-43). If the drainage site becomes blocked, signs and
symptoms of the abscess frequent ly become evident in a
short per iod of tim e.

Figure 3-39 • Parulis. Normal connectivetissue has been replaced
by acutely inflamedgranulat ion tissue. which exhibits focal areas of
neutrophilic abscess formation. Note the central sinus tract, which
coursesfrom the base of the specimen toward the surfaceepithelium.

A B

Figure 3-40 • Periapical abscess. A, Same patient as depicted in Figure 3-38 . None of the inci­
sors demonstrates an obvious periapical radiolucency. (The large radiolucency at the top is the
anterior portion of the maxillary sinus.) B, Gutta-percha point revealed that the right maxillary
incisor was the source of the infection.
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Histopathologic Features
Biopsy specimens from pure abscesses are uncomm on
because the material is in l iquid form . Abscesses consis t
ofa sea of polymorphonuclear leukocytes often inter­
mixed with infla mmatory exudate, cellu lar debris,
necrotic mate ria l. bacteria l colonies. or histiocytes
(Figure 3-44). Phoenix abscesses can maintain a soft­
tissue component; they present as subacutely in flamed
periapical granulomas or cysts interm ixed w ith areas of
significant abscess format ion. In these cases, the pathol­
ogist typically diagnoses the prim ary lesion but com­
ments about the abscess formation.

Treatment and Prognosis
Trea tment of the pati ent with a peri apical abscess con­
sists of drainage and eli mination of the focus of infec­
tion. Those abscesses associated w ith a patent sinus
tract may be asymptomati c but. nevertheless. should be

Figure 3-41 • Cutaneou s sinus. Eryt hematous, firm, and
sensitive enlargement of the skin inferior to the right body of the
mandible.

Figure 3-42 • Parulis. Asymptomaticyellowish nodule of the
anteriormandibular alveolar ridge. Adjacent teeth were normal
clinically and alsoasymptomatic.
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t reated. With localized periapical abscesses, the signs
and symptoms typically dimin ish significantly w ithin 48
hours of initiati on of appropriate dra inage. If the affected
tooth is extruded. reduction of the occlusion is recom­
mended. Analgesics are administered in more severe
cases. Typic aliy, use of antibiotics for a well -local ized
and easily drained periap ical abscess in a healthy patient
is unnecessary. Antibiotic coverage should be reserved
for the medicall y compromised and patients wi th signif­
icant fever or diffuse swell ing. Once the inf ecti on has

figure 3-43 • Periapical abscess. Samepatient as depicted in
Figure 3-42. Periapical radiolucency associated with the nonvltal
mandibular lateral incisor.

figure 3-44 • Periapical abscess. Sheet of polymorphonuclear
leukocytes intermixed with scattered histiocytes .
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been resolved by extract ion or app ropr iate endodontic
therapy. the affected bone typicall y heals.

Usuall y, a parulis resolves spontaneously after the
offending tooth is extracted or endodontically treated .
Parulides that persist are thought to contain sufficient
infectiou s mat eria l along the fist ulous tract to mainta in
the surface granulat ion tissue, and surgi cal removal wi th
curettage of the tra ct is required for resolution.

CElLULITIS
If an abscess is not ab le to establish drainage through
the surface of the skin or into the oral cavity. it may
spread diffusely th rough fascial pla nes of the soft tissue.
This acute and edematous spread of an acute in flam ­
matory pro cess is termed cellulitis . Although numerous
patterns of cell ulitis can be seen from the spread of denta l
infec tions. two especially dangerous forms warrant fur­
ther discussion: (I) Ludwig's ang ina and (2) cavernous
sinus thrombosis.

Ludwig's angina. named after the German physician
who described the seriousness of the disorder in 1836.
refers to celluli tis of the submand ibular region . Angina
comes from the Latin word angere, which means "to
st rangle" (an apt term. considering the cl inical features
described in the followin g sect ion). Ludwig's angina
develops from spread of an acute infect ion from the lower
molar teeth in about 70% of cases. Other situations asso­
ciated with this clinical presentat ion are perit onsilla r or
parapharyngeal abscesses. oral lacerations, fractures of
the mand ible. or submandibular sialadenit is. Altho ugh the
process may occur in otherwise healthy individuals. there
is an increased prevalence in patients immunocompro­
mised secondary to disorders such as diabetes mellitus.
organ transplantation, AIDS, and aplastic anemia.

The cavernous sinus is a major dural sinus that is
encased between the meningeal and periosteal layers of
the dura. The meni ngeal layer con tains the tro chlear and
oculomotor nerves and the maxi lla ry and ophthalm ic
branches of the tri geminal nerve. In addi tio n. the in ternal
carotid arter y and abducens nerve travelw ithin the sinus.
The sin us receives venous drainage from the orbi t via the
superior and inferi or ophthalmic veins. Infection of the
sinus can produce a variety of clin ical symptoms related
to the numerous anatomic structuresthat coursethrough
this site.

Cavernous sinusthrombosiscan occur when infection
from maxil lary premolar or molar teeth perforates the
buccal cortical plate and extends into the maxi llary sinus,
the pterygopalatine space, or the infratempora l fossa,
reaching the orbit via the inferior orb ita l fissure. In addi­
tion to affecting periorbital structures. the infection then
can spread into the cavernous sinus at the cranial vault
and result incavernous sinus thrombosis. Similar involve­
ment also can occur from maxillary anterior teeth, in
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wh ich the infection perforates the facial maxi llary bone
and affec ts the canine space w ith spread to the cavernous
sinus via veins of the face. Overall. cavernous sinus
thro mbos is is relat ively uncommon. and orode ntal infec­
tions are responsible in approximately 10% of the cases.

Clinical Features
Ludwig's angina. Ludwig's angina is an aggressive

and rapi dly spreading celluli t is that involves the sublin­
gual. submandibular. and submental spaces. Once the
infection enters the submandibular space, it may extend
to the lateral pharyngeal space and then to the retro­
phary ngeal space. Th is extension may result in spread
to the mediastinum with several serious consequences.

Ludwig's angina creates massive swell ing of the neck
that often extends close to the clavic les (Figu re 3-45).
Involvement of the sublingual space results in elevation.
posterior enlargement, and protrusion of the tongue
(wo ody tongu e). Submandibular space spread causes
enlargement and tenderness of the neck above the level
of the hyoid bone (bull neck). Although init ially unilat­
era l. spread to the contralateral neck typ ically occurs.
Pain in the neck and flo or of mou th may be seen in addi­
t ion to restri cted neck movement, dysphagia. dysphonia,

Figure3-45 • Ludwig's angina. Soft-tissue swellingof the right
submandibular region. (Courtesy of Dr. Brian Blocher.)
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dysarthria, drooling, and sore throat. Invo lvement of the
lateral pharyngeal space can cause respiratory obstruc­
tionsecondary to laryngeal edema. Tachyp nea. dy spnea.
tachycardia, stridor. rest lessness. and the patient 's need
to maintain an erect position suggest airwa y obstruction .
Fever,chills, leukocy tosis, and an elevated sedimen tat ion
rate may be seen. Classica lly, obvious collec tions of pus
arc not presen t.

Cavernous sinus thrombosis. Cavernous sinus throm­
bosis appears as an edematous periorbital enlargement
with involvement of the eyelids and conjunctiva. In cascs
involving the canine space. swell ing is also typically
present along the lateral border of the nose and may
extend up to the medial aspect of the eye and per iorbital
area (Figure 3- 46). Protrusion and fixat ion of the eyeball
often are evident. in add ition to induration and swell ing
of the adjacent forehead and nose. Pupil dilation ,
lacrimation, photophobia. and loss of vision may occur .
Pain over the eye and along the distribution of the oph­
thalmic and maxilla ry branches of the trigemi nal nerve
often are present. Proptosis, chemosis , and ptosis are
noted in greater than 90% of affected pat ients. The cav­
ernous sinuses freely communicate via the intercav­
ernous sinus. Although many cases are ini tially unilat-

Figure 3-46 • Cellulitis involving canine space. Erythematous
and edematousenlargement of the left side of the face with
involvement of the eyelidsand conjunctiva. Patients with odonto­
genic infections involving the canine space are at riskfor
cavernoussinus thrombosis. (Courtesy of Dr. Richard Ziegler.)
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eral, wi thout appropriate therapy. the in fection may
spread to the contralateral side.

Fever. chills, headache. sweating, tachycardia. nausea,
and vomit ing can occur. W ith progression, signs of cen­
tral nervous system involvement develop. Me ningitis,
tachycard ia, tachypnea. irregular breathin g. st iffen ing of
the neck. and deepenin g stupor w it h or wi thou t deli rium
indicate advanced toxemia and meningeal involvement.
Occasionally, brain abscesses may result.

Treatment and Prognosis
Ludwig's angina. Treatm ent of Ludwig'S angina cen-

ters around four activities:
I . Maintenance of the airway
2. Incision and drainage
3. Antibiotic therapy
4. Elimination of original focus of infection
Of primary impo rtance is manage ment of an intact

airway. On initial observat ion, many clinicians admi n­
ister systemic corticostero ids, such as intravenous dex­
amet hasone, in an attempt to reduce the celluli tis . Th is
procedure often protects the air way and allows more
rapid penetratio n of antibiot ics in the infected fascia i
spaces. Such therapy significan t ly reduces the need for
an artificial airway; in the majority of the cases, trache­
otomy or intubat ion is not requi red.

If signs or sympto ms of imp ending ai rway obstruct ion
develop. endotracheal intubat ion or trach eostomy
should be performed. Because in tubati on is di ffi cult in
pat ient s with such massive neck enla rgement and may
cause laryngospasm or disc harge of pus into the
bronchial t ree. trac heostom y is preferred if there is any
chance of signi ficant intubati on complicati ons. On occa­
sion. cr icothyroidotomy is performed ins tead of a trac he­
ostomy because of a perceived lower risk of spreading
the infection to the mediast inum.

High-dose penicill in is the antib iot ic of choice. Amino­
glycosides are given for resistant organisms, and clln­
damycin or chloramphenicol is used in penicill in-sensitive
pati ents. The antibiotic therap y is adjusted accordin g to
the pat ient's response and culture results from aspirates
of flu id from the enlargements.

Although large accumu lati onsof pur ulent materi al are
rare. decompression of the sublingual. submenta l. and
submandibu lar spaces shou ld be performed when flue­
tuance is presen t. If the infection remains diffuse.
indurated , and brawny. surgica l int ervention is at thedis­
cretion of the clinician and often is governed by the
patient's respon se to noninvasive therapy.

Before modern antib iotics . the mortality from Ludwig's
angin a often exceeded 50%. Although this rate has been
reduced to less than 10% . deaths still occu r because of
complicat ions such as pneumonia, mediastinitis, sepsis,
empyema, and respiratory obstruction.
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Cavernous sinus thrombosis. The therapeutic corner­
stones for cavernous sinus thrombosis secondary to
dental infections are surgical drainage combined with
high-dose antibioti cs similar to those admin iste red for
patie nts wi th Ludwig'S angina. The offending tooth
should be ext racted. and draina ge is requ ired if flu ctu­
ance is present. Administration of systemic cortico­
steroids is indicated only in patients who have developed
pituitary insufficiency in advanced cases of cavernous
sinusthrombosis. Some investigatorsalsoprescribe anti­
coagulants to prevent th rombosis and septic emboli ;
conversely. others believe that thrombosis limits the
infection and that the use of anticoagulants may promote
hemorrhagic lesions in the or bit and brai n.

In older series the mortali ty rate approached 75%.
Even with current medical advances and modern antibi­
otics. the mortality rate remains at approximately 30% .
wi th fewer than 40 % of patients achieving full recovery.

OSTEOMYELITIS
Osteomyelitis can be an acute or ch ron ic inf lam matory
process in the medullary spaces or cortical surfaces of
bone that extends away from the in it ial site of involve­
ment (usually a bacterial infect ion). Osteoradionecrosis
is excluded from this discussion because this is prima­
ril y a prob lem of hypoxia . hypocellularity. and hypovas­
culari ty. in which the presence of bacteria represents a
secondary colonizat ion of nonheali ng bone rather than
a pr imary bacterial infection (see page 263) . Several pat ­
terns of inf lamma tory bone disease (e.g.. focal and dif­
fuse sclerosing osteom yelitis, proliferative periostitis,
alveolar osteitis) are unique and are covered separately
later in the chapter.

True prog ressive osteomyelitis of the jaws is uncom­
mon in developed countries, but it contin ues to be a
source of significant difficul ty in developing nations. In
Europe and No rth Amer ica. most cases arise after odon­
togenic infections or traumatic fracture of the jaws. In
addition. many eases reported in Af rica occur in the pres­
ence of acut e necroti zing ulcerat ive gingiv it is (AN UG) or
noma.

Chronic systemic diseases, immu nocompromi sed
status, and disorders associated wi th decreased vascu­
larity of bone appear to predispose people to osteo­
myelit is. Tobacco use. alcohol abuse. intravenous dru g
abuse. diabetes mellitus. exanthematous fevers. malaria.
anemia, malnutrition, malignancy,and acquired immuno­
deficiency syndrome (AIDS) have been associated wi th
an increased frequen cy of osteomyelitis. In addition to
radiation. several diseases (e.g.. osteope trosis. dysos­
teoscleros ts, late Paget's disease. end-stage cernento­
osseous dysplasia) may result in hypovascula rized bone
that is predisposed to necrosis and in flamm ati on.

Acute osteom yelitis exists when an acute inflamma­
tory process spreads through the medullary spaces of the
bone and there has been insufficient time for the body to
react to the presence of the inflammatory infiltrate.
Chronic osteomyeliti s exists when the defensive
response leads to the production of gra nula tion tissue.
which subsequently forms dense scar tissue in an
attempt to wall off the infected area. The enci rcled dead
space acts asa reservoir for bacteria, and antibioticshave
great difficulty reaching the site. Thi s process results in
a smoldering infection that is diff icult to manage unless
the prob lem is approached aggressive ly.

Clinical and Radiographic Features
Patients of all ages can be affected by osteomyelitis.
There is a strong male predominance. approaching 75%

in some reviews. Most cases involve the mand ible. Max­
i1larydisease becomes important primarily in pediatric
patients and in cases that arise from ANUG or noma lin
African populations).

Acute osteomyelitis. Patients w ith acute osteo­
myel itis have signs and symptoms of an acute inflam­
mator y process that has ty pically been less than I month
in durat io n, Fever. leukocytosis. lymphadenopathy,
signif icant sensit ivi ty. and soft- t issue swelling of the
affected area may be present. The radiographs may be
unremarkable or may demonstr ate an ill - defined radio­
lucency (Figure 3-471. On occasion. paresthesia of the
lower lip. drainage. or exfoliation of fragments of necrotic
bone may be discovered.' A fragment of necroti c bone
that has separated from the adjacent vital bone is termed
a sequestrum. Sequestra often exhibit spontaneous
exfoliation (Figure 3-481. On occasion. fragments of
necrotic bone may become surrounded by vital bone.and
th e mass of encased nonvital bone is called an
involucrum.

Chronic osteomyelitis. If acute osteomyeli tis is not
resolved expedit iously. the entrenchment of chron ic
osteomyelitis occurs, or the process may arise prima­
ril y w ithout a previous acute episode. There may be
swelli ng. pain . sinus formation. purulent di scharge.
sequestrum for mation. tooth loss. or patho logic fracture,
Patients may experience acute exacerbatio ns or periods
of decreased pain associated w it h ch ron ic smoldering
progresston (Figure 3-49l.

Radiogr aphs reveal a patchy. ragged. and il l-defined
rad io lucency that often contains central radiopaque
sequestra , Occasionally. the surrounding bone may
exhibit an increased radiodensity, and the cortical sur­
face can demonstrate significan t osteogenic periosteal
hyperplasia.

Because of an anatomic peculiarity. large port ions of
each jawbone receive their blood supp ly through multiple



CHAPTER 3 • Pulpal and Periap ical Disease

Figure 3-47 • Acute osteomye lit is. Ill-defined area of radio­
lucency of the right body of the mandible.
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Figure 3 -48 • Acute osteomye lit is wit h sequestr um. Radio­
lucency of the right body of the mandible with central radiopaque
massof necrotic bone. (Courtesy of Dr. Michael Meyrowitz.)

A

Figure 3 -49 • Chronic osteomyelit is. A, Ill-defined area of radiolucency of the right body of the
mandible adjacent to a recent extraction site. B, After the initial intervention. the patient failed to
return for follow-up because of lack of significant pain. An enlarged, ill-defined radiolucency of the
right body of the mandible was discovered 2 years after the initial surgery. (Cou rtesy of Dr. Charles
Waldron.)

B

arterial loops originating from a single vessel. Involve­
ment of this single feeder vessel can lead to necrosis of a
large portion of the affected bone. Sequest ration that has
involved an entire quadrant of the jaw has been reported
in long-standing cases of chro nic osteo myelitis.

Histopathologic Fea tu res
Awle osteomyelitis. Generation of biopsy mate ria l

from patients w ith acute osteo mye litis is not commo n
beca use of the predominant ly li qu id content and lack of
asoft-tissue component. W hen submitted. the mat erial
consists predomina ntly of necrotic bone. The bone shows
a loss of the ostcocytes from their lacunae. per ipheral

resorption. and bacterial colon ization (Figure 3-50) . The
periphery of the bone and the haversian cana ls contai n
necrotic debris and an acute inflam matory inf iltrate con­
sisting of polym orph onuclear leukocytes. The submitted
materi al w ill be diagnosed as a sequestru m unlessa good
cli nicopa thologic correlation points to the appropriate
diagnosis of acute osteomyelitis.

Chronic osteomyelitis. Biopsy materia l from patie nts
w ith chronic osteo myelitis demonst rates a significa nt
soft- t issue component that consists of chro nically or
subacu tely in flamed fibro us connective t issue filling the
lntertrabecular areas of the bone (Figure 3-5 1). Scatte red
sequestra and pockets of abscess formation are common.
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Figure 3-50 . Acute o steomyelitis . No nvital bone exhibits loss
of the osteocytes from the lacunae. Peripheral resorption. bacte­
rial colonization. and surrounding inflammatory response alsocan
be seen .

Treatment and Prognosis
Anile osteomyelitis. If obv ious abscess format ion is

noted. the treatment of acute osteo myeli tis consists of
antib iotics and drainage. M icrob iologic study of the infec­
tious material typically reveals a polymicrobia l infect ion
of organisms normall y present in the oral cavity. The
antibiot ics most frequently selected include penic il lin.
c1 indamycin. cephalexin. ccfotaxlmc, tobramycin , and
gentam icin.

In most patients, a sufficient and approp riate anti­
biotic regimen aborts the infection and averts the need
for surgical intervention. Severa l investigators have sug­
gested that antibiotic therapy can bring abou t steriliza­
tion of the sequestra; therefore, these non vital bone frag­
ments should be allowed to remai n in place as a
scaffolding for the futu re development of new bone.

Chronic osteomyelitis . Chronic osteomyeli tis is diffi­
cult to manage medicall y, presumab ly because pocke ts
of dead bone and organisms are protec ted fro m antibi ­
ot ics by the surroundi ng wall of fibrous connective tissue.
Surgica l intervention is mandatory. The antibioti cs are

similar to those used in the acute form but must be given
int ravenous ly in high doses.

The extent of the surgical intervent ion depends on the
spread of the process; removal of all in fected materia l
down to good bleeding bone is mandatory in all cases.
For small lesions, curettage, removal of necrotic bone,
and sauceri zation are sufficient. In patients with more
extens ive osteomyelit is. decorticati on or saucerization

often is combined wi th transplantation of cancellous
bone chips. In cases of persisting osteomyelitis, resec­
tion of the diseased bone fo llowed by immediate recon­
struction w ith an autologou s graft is required . Weakened

jawbones must be immobil ized.

ORAL & MAXILLOFACIAL PATHOLOGY

Figure 3-51 • Chronic osteomyelit is. Chronically inflamed and
reactive fibrousconnective tissue filling the intertrabecular
spaces.

The goal of surger y is removal of all infected tissue.
Persistence of chro nic osteomyel it is is typ icall y due to
incom plete removal of diseased tissue. Upon successful
elimin ation of all infected mat eria l, resolut ion isexpected.
Adjunctive procedures (c.g.. hyperbaric oxygen) are rarely
necessary if thorough surg ical curettage and seques­
trectomy have been accomplished.

Manage ment of persistent cases of chro nic osteo­
myelitis often requ ires use of more sophisticated tech­
niques. Scintigraph ic techn iques wi th technet ium 99m
( 99rnTc- labeled phosp horus compounds) can be usedto
evaluate the therapeutic response and progress of treat­
ment. Hyperbaric oxygen is primarily recommended for
the rare patient who does not respond to standard
therapy or for disease ar ising in hypovascularized bone
(e.g., osteo rad ionecrosis, osteopetrosis, Paget's disease.
cemento-osseous dysplasia) .

DIFFUSE SClEROSING OSTEOMYELITIS
Diffuse scle rosi ng osteomyelitis is an ill -d efined, highly
controversial, evolving area of denta l medicine. This
diagnosis encompasses a gro up of presentat ions that are
character ized by pain, infla mmat io n, and varying
degrees of gnathic periosteal hyperplasia , sclerosis, and
lucency. On occasion , di ffuse sclerosing osteo myelitis
can be confused with seconda rily inflamed int raosseous
pat hoses (florid cerncnto-osseous dysplasia) (see page
558) or Paget's disease of bone (see page 542). In spite
of the clin ical and radiographic similari ties , these
proce sses can be separated from diffuse sclerosing
osteomyelitis because of various clinica l. rad iographic.
and histopath ologic di fferences.

The remaining pat hoses can be gro uped under three
ma jor catego ries: (I) di ffu se scleros ing osteomyeli tis,



CHAPTER :1 • Pulpal and Periapical Disease

(2) chronic tendoperiosti t is, and (3) SAPHO syndrome.
Whether these represe nt variat ions of a sing le disorder
ordifferent pathologic processes is high ly debated w ith
no clear answer expected wi thin the near futu re. Until
tha t time, it appea rs pr udent for cli nic ians to cons ider
all possibiliti es in an effort to ensure the most appro­
priate care for pat ients affected w ith these condit ions.

In the purist's view, diffuse sclerosing osteom yelitis
should be used only w hen an in fecti ous process directl y
is responsible for sclerosis of bone. In these cases.
chronic intraosseous bacter ial infec tion creates a smol­
dering mass of chronically inflamed granulat ion tissue
that incites sclerosis of the sur rounding bone.

Although initia lly thought to be an obscure infectious
process.chron ic tendo per io st itis is thought 10represent
a reactive hyperp lasia of bone that is in itia ted and exac­
erbated by chron ic overuse of the masticatory muscles,
predominantly the masseter and digastr ic. In a large
series of patients. parafunctional muscle habi ts (e.g.•
bruxism, clenching. nai l bi ting, co-contraction. inabil ity
torelax jaw musculature) we re know n or became evident
during follow- up. In neurophysio logic studies, masseter
inhibitory reflexes were abn ormal in the vast majority of
patients studied.

SAPHO syndrome is an eponym for a comp lex cli n­
ical presentation that includes syn oviti s. acne, pustu­
losis, hyperostosis, and osteiti s. The cause is unknow n.
but it is thought to arise in genet ically predispo sed indi­
viduals who develop an au toimmune dis tu rbance sec­
ondary to exposure to derrnatologic bacteria. Alt hough
not found consistently. an inc reased preva lence of HLA
27 in patients with SAPHO has been noted by several
investigators. It is theorized that an abnormal immune
responseto the microorganism cross- reacts w ith norma l
bone or joint str uctures, leading to the varie ty of cl inical
man ifestations.

Clinical and Radiographic Features
Diff"se sclerosing osteomyelitis. Diffuse scle rosing

osteomyeli ti s is simi lar to the locali zed variant (con­
densing osteitis) (see page 131); however, it is also very
different. The disorder arises almost exclu sively in adult ­
hood and does not exhibi t a sex predominance. It pri­
marily occurs in the mand ib le. An increased radioden­
sity develops around sites of chro nic infection (e.g..
periodontitis, pericoronitis, ap ical inflammatory disease)
in a manner very similar to the increased radiodensity
that may be seen sur rounding areas of chro nic suppu­
rati veosteomyeli tis . Typically. the altered area is restri cted
toa single site but may be multi focal or extend to fill an
entire quadrant.

The sclerosis centers on the crestal po rtions of the
tooth-bearing alveolar ridge and docs not appear to orlg-

129

Figure 3 -52 • Diffuse sclerosing osteomyeliti s. Diffuse area of
increased radiodensity of the right body of the mandible in the
tooth-bearing area. No other quadrants were involved. (Courtesy
of Dr. l ouis M. Beto.}

inate in the areas of attachment of the masseter or digas­
tric muscle (Figure 3- 52). The radiodensities do not
develo p from previously radio lu cent fibro- osseou s
lesions and do not exhibit the predifection for black
females. as is found in those pat ients wi th florid ccrnento­
osseous dyspiasi a. Pain and swell ing are not typical.

Classically. diffu se scleros ing osteomyelitis defin i­
tively caused by bacteria spreads through cance llous
bone, w ith eventual perforation of the cortex. At th is site
the periosteum is elevated from the cort ical surface wi th
locali zed deposit ion of periosteal new bone. In the can­
cello us bone. significa nt bone apposition and sclerosis
occur around the central zone of infection and bone
resorpt ion. On pla in film s. the scle rosis often obscures
the central ly tic area.

To make a definitive diagnosis of diffuse scleros ing
osteomyelit is. mic rob iologic cul tures shou ld be posit ive,
w ith the infected sites typ ically responding to app ropria te
antibiotics and surg ical debridement. Many investigators
believe those cases exhibit ing negative cultures and non­
responsiveness to ant ibiotics do not represent sclerosing
osteomye li tis, and they should be evaluated for featu res
of chronic tendoperi ostitis or SAPHO syndrome. Other
auth oritie s suggest the negative cultu res may be caused
by inappropri ate microbiol ogic techn iq ues. When
adhering to strict protocols, unusual organ isms (e.g.•
Eikenella corrodens) often are detected wi thin areas of scle­
rosing osteomyeli tis.

Chronic tendoperiostitis. Although the mean age of
occurrence is 40 , chronic tendopcr iosti ti s may occur in
peopl e of all ages. There is no sex predilection. Recur­
rent pain , swelling of the check, and tr ismus are class ic
symp toms. Suppuration and an associated infectious
cause are not found. Microbiologic cul tures are typically

,
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negative. with the lesions faili ng to respo nd to app ro­
priate an tibiotics. Uncommon spontaneo us resol ution
with develop ment of radi ographic normalcy has been
noted.

In mo st instan ces, the sclerosis is limited to a single
quadra nt and centers on the anterior region of th e
mandibu lar angle and posterior po rt ion of th e man­
dibular body (i.e.. attachm ent of th e ma sseter muscle).
Occasionally. there may be invo lvement in th e cuspid and
premolar region and the anterior mandible (i .e.. attach ­
ment of the digastric muscle). Relatively radiolucen t
zones are apparent wi thin the areas of rad iodensity. but
histopat hologic examina tion reveals on ly dense bone .
formation of reactive bone. and relatively few signs of
in flammation . Th e inferior border of the mandibu lar
bod y is typically affected. and signifi cant erosion of the
inferior border appears just anter ior to th e angle of th e
mandible.

SAPHO sy ndrome. Patients affecte d w ith SAPHO
syndrome arc usuall y under th e age of 60 years and
suffe r from chron ic mul tifocal osteo mye liti s tha t is typ ­
icall y associat ed wi th negative micro biol ogic cultures
and is no nresponsive to an ti bi otic therapy. In cont rast
to ba cter ial os teomye litis . the os teo lytic areas a re sca t­
ter ed rand oml y within areas of scle rotic bone . Perios tea l
new bone formatio n is co mmon but not related to
cor tical bone perforation . Investigat ion of the entire
ske leton by bo ne sci nt ig raphy cl assica lly rev ea ls
involvement of mu lt ip le sites. Th e mo st frequent ly
in vol ved location is the anterior chest wall. w ith the
stern um. clavicle s. and r ibs being affe cted individually
or togeth er. Other bones occasionally invol ved include
the spine. pelvis. and long bon es.

In ear ly gnathic lesion s. diffuse osteoly tic zones are
more prominent than sclerosis; the affected bone is
enla rged becau se of significant production of periosteal
new bone . \Vith time. the bo ne decreases in size beca use
of dimi nished periosteal appositi on . and the osteolyt ic
zo nes beco me sma ller and fewer. Exte rn al bon e resorp­
tion and deform ity of the mandible are characterist ic in
older lesion s.

In some instances. bo ne lesions are present without
associated ski n involveme nt. In th ese cases th e osseous
ab nor malities have been te rmed chronic recurrent rnul­
tifocal osteomyelitis. Dermato logic invo lvement may be
absent. appea r af ter some delay, or be so subt le as to
escape detection. The interval between initial recogni­
tion of bone lesions and ulti mate development of skin
alterations has been as long as 20 yea rs. Common ly
associated skin lesions include palm oplantar pu stulosis.
pu stular or plain psoriasis, acne cong lobata or ulceran s,
and hidrosadenitis sup purativa .
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Histopathologic Features

Diffuse sclerosing osteomyelitis. Diffuse sclerosing
osteomye litis demonstrates scleros is and remodeling of
bo ne. The haversian canals are scatt ered w idel y and little
marrow ti ssue can be found . Although the sclerosis
occurs adjacent to areas of in flammation, the bone is not
typica lly in termixed w ith a significa nt inf lam matory soh
ti ssue com po nent. If the ad jacent in flammato ry process
extends into the scle rotic bon e, necro si s ofte n occur s. The
necrotic bon e separates from the adja cent vital tis sueand
becom es surrou nded by subacutely in flamed granulation
tissue. Secondary bacteri al co lonizat ion often is visible.

Chronic tendoperiostitis. Chroni c tendoperiostitis
demonstrat es scleros is and remodeli ng of the cort ical
and subcort ical bon e w it h a resultant increase in bone
vo lume. If chronic inflammatory cells are present. they
are located in cortical resorpt ion defects and the sub­
co rt ical bone adjacent to sites of muscl e insert ion.

SAPHO syndrome. Histopath ologic studies reveal
act ive bone remodeling rather than signs of infection . such
as abscess formation and bone necrosis. Typi call y, biopsy
of al te red areas reveals interconnect ing trabeculae of vital
reactive bone intermixed wi th fib rous connective tissue
tha t contains a mixture of chro nic in flamm ator y cells.

Treatment and Prognosis

Diffllse sclerosing osteomyelitis. Diffuse sclerosing
osteom yeliti s is treated best th rou gh resolu tion of the
ad jacent foci of ch ron ic infection . Aft er resolution of the
infection , the sclerosis remodels in some patients but
remains in oth ers. The persistent sclerotic bone is hypo­
vasc ular, does not exh ib it typica l remodeling, and is very
sensi tive to inflam mation. The pat ien t and the cl inician
should work togethe r to avoid future proble ms wi th peri­
odontitis or api cal inflammatory disea se. With long-term
alveolar resorpt ion af ter dentu re pla cement . the altered
bone does not exhibit typ ical resorption and exposure
w ith seconda ry osteo myelitis can develop. These sec­
onda ry lesion s can be treated in th e same way as a pri­
mary acute or chronic osteomyelitis (see page i 26),

Chronic tendoperiostitis. Treatm ent of chro nic ten­
doperiost it is as a form of osteo mye li tis has been most
unsatisfactory. Large series of patients have been treated
wit h an tibiotics, exploratio ns, intra oral deco rtication,
implantation of gent amicin beads, hyperbaric oxygen.
and corticostero ids w it h no signi fican t effect. Treatment
directed toward resolution of muscle overuse has
resu lted in significantly decreased symp toms in most
pat ients and total resolu tion in a minority. The rapeutic
approach es include;

• M uscular relaxation ins tr uctions (soft die t. avoid­
ance of para funct ional habits)
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• Rotation exercises
• Occlusal splin t th erapy
• Myofeedback
• Muscle relaxant drugs (e.g., diazepam, rnefenoxalon)
SAPHO sy ndrome, Most treatm ents di rected toward

elimination of infection have been proven ineffective.
long-term antibiotic therapy has prod uced no notice­
able results . Surgica l deco rtication has decreased the
intensity and frequency of symp toms but has fa iled to
reso lve the process tota lly. Steroida l and non steroida l
anli-inflammatory medicat ions are reported to be the
most effective agents to rel ieve symptoms, but they are
usually associated with incomplete resolution . Even
with significant surgical and medical interventions, the
course is characteriz ed by flares separa ted by partial
remissions.

CONDENSING OSTEITIS (FOCAL
SCLEROSING OSTEOMYELITIS)
localized areas of bone sclerosis associated with the
apices of teeth w ith pul pitis (from large carious lesions
or deep coronal restorations) or pulpa l necrosis are
termed condensing osteit is. T he association w ith an
area of inflammation is critical , because these lesions
can resemble several other int rabony processes tha t pro­
duce a somewhat similar pattern .

Clinical and Radiographic Features
This secondary sclerosis of bone is seen most frequ ently
inch ildren and young adults but also can occur in older
people. Theclassic alteratio n consistsof a localized, usu­
ally uniform zone of increased radi odensit y adjace nt to
theapex of a toot h that exh ibits a thickened periodontal
ligament space or an apical infl ammatory lesion (Figure
)-53). Clinical expansion should not be present . Most
cases occu r in the premolar and molar areas of the
mandible, and the dental pulp of the involved tooth
demonstrates pulpitis or necrosis. T he lesion does not
exhibit a radiolucent border, as is seen in cases of focal
cementa-osseou s dysplasia (see page 557), altho ugh
an adjacent radio lucent inflammatory lesion may be
present. In addition, the radiopacity is not separated
from the apex as would be seen in id iopathic osteo­
sclerosis (seepage 540).

Treatmen t and Prognosis
Treatment of the pat ient wi th condensing osteiti s con­
sists of resolution of the odontoge nic focus of infection.
Afterex traction or appropriate endodont ic therapy of the
involved tooth , approximately 85% of cases of con­
densing osteitis wi ll regress, eith er partially or totally.
Typically, resoluti on of the lesion is associated wi th nor-
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Figure 3-53 • Condensing osteitis. Increased areas of radio­
density surrounding th e apices of the nonvital mandibular first
molar.

Figure 3- 54 . Bone scar. Residual area of increased radiodensity
in the area of extracti on of t he mandibular first molar. (Courtesy
of Dr. Walter Blevins.]

mali zation of the associat ed per iodonta l membrane. If
the lesion persists and the periodontal memb rane
remain s wide, reevaluation of the endodontic therapy
should be considered. A residua l area of condensing
osteitis that remain s after resolut ion of the in flamm atory
focus is termed a bonescar (Figure 3-54) .

OSTEOMYELITIS WITH PROLIFERATIVE
PERIOSTITIS (PERIOSTITIS OSSIFICANS)
Bone formati on wi thin a periostea l reaction is a commo n
findi ng that occurs in a wide variety of intraosseous
pathoses and in al l age gro ups. Common causes of
pe rio stea l new bo ne form ation arc osteo myeliti s,
trauma , cysts, and neop lasms. Of these, osteomyelitis
and malignant neopla smsare associat ed most frequent ly
w ith formation of bone with in a periosteal reaction.
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In 1893 a German physic ian. C. Garrc, reported on pat­
terns of acute osteomyelitis. Since that time. numerous
articles have been w ritten that associate Ca rre's report
with a form of in flammatory perios teal hyperp lasia
demonstrating an onion skin- like redupli cation of the cor­
tical plate. (In these subsequent articles. Garre's na me was

misspelled consis tently as Garre. with an improper
accent .) However. Garre did not have any pathologic spec­
imens for microscopic examination. and Roentgendid not
discover x- rays unt il two years after Garres publication.
Nowhere in the or iginal publica tion is there any mention
of periostitis. periosteal duplication. or "onion skinning."
Therefore, although the term "Garre's osteomyelitis" often
is used synonymous ly for thi s conditio n, it is an imp roper
designation that should be disassociated w it h the entity
described in the text that follows.

Clinical and Radiographic Features
Proliferative periostitis represents a periostea l reaction
to the presence of in fl ammation . The affected periosteum
forms several rows of reactive vi tal bone that parallel
each other and expand the surface of the altered bone.
Affected patients tend to be primarily child ren and young
adults. with a mean age of 13 years. No sex predomi­
nance is noted.

As expected . the most freque nt cause is dental ca ries
with associated per iap ica l inflammatory disease,
although lesions have been reported secondary to peri­
odontal infect ions. fractu res, bucca l bifurcation cysts.
and nonodontogcnic infections. Most cases arise in the
premolar and molar area of the mand ible. The hyper­
p lasia is located most frequent ly along the lowe r border
of the mandible, but buccal cortical involvemen t also is
common. Isolated lingua l cortical enlargemen t is inf re­
quent . Most cases are umfocal, alth ough mult iple quad­
rants may be affec ted.

Appropriate radiograp hs demonstrate radiopaque
laminations of bone that roughly parallel each other and
the underlying cortica l surface (Figure 3-55) . The lami­
nat ions vary from I to 12 in numb er, and radiolucent
separa tions often are present between the new bone and
the original cortex. Less frequent ly, the new bone for­
mation exhibits consolidation and contains numerous
fine bony projections that radiate perpendicular from the
underlying and intact periosteum. Wi th in the new bone,
areas of sma ll sequestra or osteo lyt ic radiolucencies may
be found .

Because of difficulty in proper angulation and prob­
lems related to superimposition of the underlying bone.
computed tomography has proved to be consiste ntly
superior to convent io na l rad iography in demon strating
pro liferative per iostit is. On plain fil ms. the alterations
are typically seen best on a panoramic or lateral oblique
radiograph . The latter type often is favored because of
finer detail of the final image. If la teral ob lique radio-
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Figure 3-55 • Pro liferative periostitis. Radiopaque laminations
of cortical bone parallel the cortex adjacent to inflammatory
process of the mandibular bicuspid. (Co urtesy of Dr. William
Bechtold.)

graph s fail to demonstrate the lesion, occ lusal views
and . less frequent ly. posteroanterior radi ograph s may
be successful.

Histopathologic Features
Usuall y, biopsy is not required unless the clinical diag­
nosis is in question. Specimens often reveal parallel rows
of highly cellu lar and reactive woven bone in wh ich the
individual trabeculae are frequently orie nted perpendi­
cula r to the surface (Figure 3-56) . The trabecu lae some­
tim es form an interco nnecting meshwork of bone or are
scattered more wide ly. resemb ling the pattern seen in
immature fibrous dysp lasia . Between the cellu lar trabec­
ulae. relat ively uninflamed fibrous connective tissue is
evident. Sequestra. if included, demonstrate the typical
features of bone necrosis (see "Osteo myeli tis." page 126).

Treatment and Prognosis
Most cases of proliferative periostitis of the jaws are
associa ted w it h periapical inflammatory lesions, and
treat ment in these cases (e ither extract ion of the
offending tooth or appropriat e endodontic therapy) is
directed tow ard ellm lna tlng the source of the infection.
After the focus of infection has been eliminated and
inf lammation has resolved. the layers of bone wi ll con­
solidate in 6 to 12 month s as the overly ing muscle action
helps to remodel the bone to its original state.

If a uni focal periosteal reaction similar to proliferative
periosti tis appears in the absence of an obvious source
of inflammation, biopsy is recommended because sev­
era l neoplastic conditions can result in a simila r pattern.
On occasion. periosteal hyperp lasia has been found in
patients withou t any detec table cause except for the
close proximity of an unerupted too th surrounded by ils
denta l follicle. The cause for the periosteal hype rpla sia
in these instances is unclear.
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Figure 3-56 . Proliferativ e periostitis. Cellular and reactive vital
bone with individual trabeculae oriented perpendicular to the
surface.

ALVEOLAR OSTEITIS (DRY SOCKET;
FIBRINOLYTIC ALVEOLITIS)
After extraction of a toot h, a blood clo t is formed at the
site. wi th eventual organization of the clot by granula­
tion tissue, gradua l replacement by coarse fibri ll ar bone,
and, finally, replacement by mature bone. Destructio n of
the initi al clot prevents appropriate heali ng and causes
theclinical syndrome known as alveolar osteitis .

Extensive investigations have shown that the clot is
lost secondary to transforma tion of plasminogen to
plasmin, with subsequent lysis of fibrin and forma tion of
kinins (fibrinolytic alveolitis): these are potent pain
mediators. Local trau ma, estrogens, and bacte ria l py ro­
gens are known to stimulate fibrinolysins. This know l­
edge correlates well w ith the increased frequency of alve­
olar osteitis in association with inexperienced surgeons.
traumatic extractio ns. oral contraceptive use. and
presurgical infections. In addition. inadequate irrigation
at surgery and the use of tobacco products have been
related to the development of the prob lem.

Clinical Features
The frequency of alveo lar osteitis is higher in the
mandible and the posterior areas. After oral contracep­
tive use is taken into account. there docs not appear to
be a signific ant sex predilec t ion. The prevalence is
between I % and 3% of all ext ractions, but it increases
to 25% to 30 % for impacted mandibula r third molar s.
The frequency appears to be decreased w hen impacted
teeth are prophy lactica lly removed rather than for thera­
peutic reasons after development of chronic inflamma­
tion of pericoronal tissues. The overall prevalence is
highest between 20 and 40 years of age (w hen the
majority of teeth are extracted>. al though the likelihood
of develop ing alveolar osteit is appears greatest for
extractions in the 40- to 45-year-o ld age grou p.

IJJ

The affected extract io n site is filled in it iall y w ith a dir ty
gray clot that is lost and leaves a bare bony socket (dry
socket). The detection of the bare socket may be hin ­
dered by partial retention of the clot or by overlyi ng
inflamed ti ssue that covers the site. The diagnos is is con­
firmed by probing of the socket, which reveals exposed
and extremely sensitive bone. Typ icall y, severe pain, fou l
odor, and (less frequen tly) swell ing and lymphadenop­
athy develop 3 to 4 days after ext ract ion of the tooth. The
signs and symptoms may last from 10 to 40 days.

Treatment and Prognosis
On evaluation of the pat ient complaining of postextrac­
ti on pain , a radiog raph should be taken of the affected
area to rule out the possibi lit y of a reta ined root t ip or a
foreign body. The socket is irrigated with warm szfine,
fo llowed by thorough clin ical inspection of the socket for
any unexpected pathosis. Curettage of the socket is not
recommen ded, because th is typ icall y increases the asso­
ciated pain. Finally, the socket is packed with an obtun­
dent and anti sept ic dressing, such as iodoform gauze
contai ning eugeno l. Typica lly, the dressing is changed
every 24 hou rs for the first 3 days, then every 2 to 3 days
until granulation tissue covers the exposed bone.
Because it acts as a foreign mater ial. the dressing should
be discontinued as soon as the patien t is out of pain .
After that time the pat ient should be given a plastic
syringe with instructions for home irrigation. The irr iga­
tion should be cont inued until the socket no longer col­
lects any debris (usually 3 to 4 weeks).

M any investigators have studied preventive measures
for alveola r osteit is and have found several that offer
promise. For female patients using oral contraceptives.
the extract ions should be scheduled on days w ithout
estrogen supplementation (typically days 23 to 28 of the
menstrual cycle) . Topical antibiot ics, systemic antibiotics,
systemic or topical ant ifibrinolytics. antimicrobial rinses.
and intraoperative irrigation have been used. The best
results have been obtained with intraoperative irrigation
combined w ith placement of antibiotics into the socket,
or chlor hexidine rin sing both before and afte r the surgical
procedure. Tetracyclin e is the most frequentl y chosen
antibiotic, but lincomycin, c1indamycin, and metron ida­
zole also show favorable results. The antibiotic should not
be in an ointment form. because such use has resulted in
chroni c foreign body reactions (e.g.. myosp herulosis) (see
page 281 ). Many surgeons are hesitant to place a medica­
ment into an extrac tio n socket. Those who do often
rest rict its use to tho se patients who are cons idered "high
risk," such as those who:

• Take oral contraceptives

• Smoke
• Have existing signs of pericoronitis
• Have traumatic extractions
• Have a history of alveolar osteitis
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Periodontal Diseases
CHAPTER OUTLINE
Gingivitis
Necrotizing Ulcerative Gingivitis
Plasma Cell Gingiviti s
Granulomatous Gingivitis
Desquamative Gingivi tis
Drug-Related Gingival Hyperplasia
Gingiva l Fibromatosis
Periodontitis

Chronic Periodontitis
Necrotizing Ulcerative Periodontitis
Periodontal Abscess
Pericoronitis

Aggressive Periodontitis
Localized Aggressive Periodontitis
Generalized Aggress ive Periodontit is

Pa pillon-Lefevre Syndrome

Inthis textbook of oral and maxill ofacial pathology, the
discussion of periodo ntal diseases is lim ited appropri­
ately in scope. However. there are several fine textbooks
available on periodon to logy that can provide the reader
with more information on the background, microbi ology,
clin ical presentati ons, diagnostic procedur es, and cur­
rent therapies used to treat these diseases.

GINGIVITIS
Gingiviti s refers to inflammation limited to the soft tis­
sues that surround the teeth. It does not include the
inflamma tory processes that may extend int o the under­
lying alveolar ridge , periodonta l ligament, or cementum.
The primary typ es of gingiviti s are li sted in Box 4- 1.Thi s
part of the text concentrates on the plaqu e- related type s.
Necrotizing ulcerative gingivitis (NUG). medication­
influenced gingivitis, and a specific ty pe of allergie gin ­
givitis(plasma cell gingivitis) are presented later in this
chapter. Additional forms of allergic ging ivitis are dis­
cussed in Chapter 9. The gingiv it is associated w it h spe­
cific infections (e.g., herp es simplex, human immuno­
deficiency virus [HIVJ) is discussed in Chapters 5 and 7.
The gingiva is a frequent site of involvement in several of
the dermatologic vesiculocrosivc diseases; these arc well
described in Chapter 16.

Clinical Features
Most cases of gingivi tis occur from lack of proper oral
hygiene, w hich leads to theaccumulation of dental plaq ue
and calcu lus; however, many other factors can affect the
gingiva's susceptibili ty to the oral flo ra. The frequency of
gingiviti s is high in all age gro ups, but its tru e prevalence
is difficult to determine because of the lack of a stan­
dardi zed method of measurement . Clinically detectabl e
inf lam matory changes of the gingiva begin in childhood
and increase with age. With simila r amo unts of dental
plaque, the severity of gingivitis is greater in adults than
in prepubertal children. Arou nd the time of puberty, there
is a period of inc reased susceptibil ity to gingivitis (puberty
gingivitis), with the peak prevalence of involvement
oecurring between the ages of 9 and 14 years (Figure4 -11.
Between the ages of I I and 17 years, the frequency
declines; then a slow increaseis seen until the prevalence
approaches 100% in the sixth decade of life.

In most age gro ups, females demonstrate a lower fre­
quency of ging ivi tis than do males (alt hough females
have periods of increased susceptib ili ty). Thi s may be
due more to better oral hygiene in femal es than to a phys­
Iologic difference between the sexes. In addit ion to the
years of puberty, females exhibit a grea ter suscept ibility
to gingivit is when they are exposed to the high levels of
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progeste rone associated w it h pregnancy or some forms
of oral contraceptives. Progesterone app ears to increase
the permeability of gingival blood vessels. thereby ren­
dering the area more sensitive to bacterial, physical, and
chemical irr itants.

Other factors shown to relate directly to the frequency
of gingivitis are smoking. stress. poor nutrition. medica­
tions. diabetes mell itus (see page 728) . metal poiso ntng
(see page 27 2), tra uma. tooth crowding w ith overlappi ng.
and mouth breat hing. Injury to the ging iva from mast ica­
tion. oral hygiene techniques. or other habits may result
in a breach of the oral mucosa, w it h secondary infect ion
from the local flora. M ost such injuries result in tran sient
areas of erythema . If the traum a foll ows a chronic pat ­
tern, however. areas of persistent ly swollen. erythema ­
tousgingiva may result. Patientswh o are mouth breathers
or demons trate incomplete lip closure can display a
unique pattern of gingivitis in w hich the anterior facial
gingiva is smoo th. swo llen, and red (Figure 4-2),

After such facto rs as age, sex. family income, educa­
tion . and race are considered . numerous studies have
shown that smoking corre lates wi th a higher frequency
of gingivitis and related periodontal diseases in every age
group . Inflammatio n of the gingiva also can be enhanced

Box 4 -1 Type« of Ging ivitis

1. Plaque-related gingivitis
2 . Necrot izing ulcerative gingivitis (NUG)

3. Med ication -influenced gingivitis

4 . Allergic gingivitis
5 . Specific infection-related gingivitis

6 . Dermatosis-related gingivitis

Figure 4 -1 • Puberty gingivitis. Erythe matous gingivitis that
arose at time of initial menses and was slow to respond to local
therapy.
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by a poor nu tri tional status. Al though the lack of vitamin
C and its relati onship to scorbutic gingiv it is is we ll known
(see page 713), indirect evidence also demonstrates a
correlation between gi ngival health and the in take of pro·
teln, folic acid , and zi nc.

Inflammation of the gingiva may be locali zed or genN­
all zed. The involved area may be diffuse or confined to the
free gingival margins (marginal gingivitis) (Figure 4-31or
the interdental papi llae (papillary gingivitis). The earliest
signs of gingivitis include a loss of stippling, plus bleeding
on gentle probing. Healthy gingiva is coral pink; with
inflamm ation. the involved gingiva becomes light red. With
progression. the area becom es redder and edematous. As
the process becomes entrenched. the invo lved gingiva
becomes brighter red or magenta; the gingiva often demon­
strates margin s that may be blunted. receded, or hyper­
plastic (Figure 4-4). W hen chronic inflammation causes

Figure 4 -2 • M out h breathing-related gingivitis. Slick, swollen,
and red gingivitis of the anterior facial gingiva secondary to
chronic mouth breathing.

Figure 4-3 • Marginal gingivitis . Diffuse erythematous alteration
of the free gingival margins.
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significant enlargement because of edema or fibros is. the
processis termed chronic hyperplastic gingivitis (Figure
4-5). Bleeding occurs easily and exudate can be seen in the
gingival sulcus. A locali zed tumorlike proliferation of sub­
acutelyinflamed granu lation tissue. known as a pyogenic
granuloma (see page 447l. can develop on the gingiva of
patients with severegingivitis (Figure 4-6).

Histopathologic Features
Incipient gingivit is demonstrates a l ight inflammatory
infiltrate consisting of polymorphonuclear leukoc ytes
that accumulate in the connective tissue adjacent to the
sulcular epi theli um. With progression . the infil trate
becomes more intense and demonstrates a mixture of
lymphocytes. plasma cells. and acute inflamm atory cells
(Figure 4- 7). Areas of fibrosi s. hyperemia. edema. and
hemorrhage may be present.

Figure 4·4 • Chronic gingivitis. Bright-red gingiva is blunted.
receded. and hyperplastic secondary to a tota l lack of oral
hygiene. Note the extensivecalculusbuild-up.

Figure 4-6 • Hyperplastic gingivitiswith pyogenicgranuloma.
Diffu se erythematous enlargement of marginaland papillary
gingiva with hemorrhagic. tumorlike proliferation (which arose
during pregnancy) between the maxillary bicuspid and first molar:
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Treatment and Prognosis
Although per iodo ntitis always is preceded by gingivitis.
most areas of gingivitis remain stable for years and the
number of affected sites that convert to periodontitis is
small. Treatment of gingivitis consists of elimination (i f
possible) of any known cause of inc reased susceptibility
and improvement in oral hygiene to decrease the dental
plaque responsible for the inflammatory alterations. Most
self-administered plaque control programs are ineffect ive
unless periodic professional reinforcement also is pro­
vided. A further discussion of dental plaque and its rela­
tionsh ip to gingival inflammation is presented in the dis­
cussion of periodontitis (see page 150). Mechanical
removal of denta l plaq ue can be aided by the use of
numerous chem ical agents. such as chlorhexidine. essen­
tial oils (such as those contained in listerinel. or triclosan­
conta ining products . Typically. these chemopreventive

Figure 4- 5 • Chronic hyperplastic gingivitis. Diffuseerythema
and enlargement of marginal and papillarygingiva .

Figure 4-7 • Chronic gingivitis. Sulcular epitheliumwith exo­
cytosis overlyingconnectivetissue that contains inflammatory
infiltrate consistingof lymphocytes, plasma cells. and poly.
morphonuclear leukocytes.
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agents are reserved for those patients who do not respond
appropriately to the augmented oral hygiene efforts. On
occasion. hyperplastic and fibrotic gi ngiva may have to be
recontoured surgically to allow total resolution of the
pathos is after improvements in hygiene have been made.
Ifthegingivit is does not resol ve after improved plaque con­
trol and elimination of obvious contributing factors. the
patient should be evaluated for underlying systemic dis­
orders that could be cont ributing to the process.

NECROTIZING ULCERATIVE GINGIVITIS
(VINCENT'S INFECTION; TRENCH MOUTH)
Necroti zing ulcerative g ing ivi t is (N UG) has a dist inc­
tive pattern of gingival pat ho logic changes that have been
recognized for hundredsof years. Unt il recent ly the name
of this process has been preceded by the term "acute"
(ANUG) ; howeve r, several investigators have disco n­
t inued the use of this wo rd because there is no chronic
form of the disease. In the I 890s, the French physician
lean Hyac inthe Vincent identified a fusifo rm bacteriu m.
Bacillus fusiformis (currently Fusobacterium nucleatum),and
a spirochete, Borrelia vincentit, after microscopic exami­
nation of plaque samp les fro m affected sites. Vince nt
believed that the fusi form bacteri a were princi pally
responsi ble for the condition, and the spirochetes mainiy
were saprophytic opportun ists. The spirochete and
fusiform bacterium association remains true today. but
more sophisticated techniques have implicated species
of Treponema, Seienomonas , and Fusobacterium. in addition
to Prevotella intetmedta.

The mfectlon frequently occurs in the presence of psy­
chologic stress. People in milita ry serv ice exhibi t an
increased frequency of NUG; the disorder was so common
in the battlefield trenches during World War I that the
nickname trench mouth became we ll known. Stress-related
cort icosteroids are tho ught to alte r T4/T8 lymphocyte
ratios and may cause the decreased neutrophilic chemo­
taxis and phagocytic response seen in patients w ith NUG.
Stress- rela ted epinephrine may result in localized
ischemia. which predisposes the gingiva to NUG.

In addition to stress, other factors have been related
to an increased freque ncy of NUG:

• Immunosuppression

• Smoking
• Local t rauma
• Poor nutrit ional status

• Poor oral hygie ne
• Inadequate sleep
• Recent illness
Immunocompromised status, especially that seen in

association with acquired imm unodeficiency syndrome
(AIDS) (sec page 239) and infectious mononucleosis (see
page 224). has been related to the development of NUG.

ORAL & MAXILLOFACIAL PATlIOLOGY

The list of pred ispos ing facto rs clearly supports the asso­
ciation between a depressed systemic immunity and the
appearance of the disorder.

Clinical Fea tures
NU G may occur at any age; however. w hen encountered
in the Uni ted States or Europe, it is seen most frequently
in young and middle-aged adults. Several publications
have reported a higher frequency in whi tes. The preva­
lence in the normal population is less than 0.1% ; how­
ever, in stressed popu lat ions (e.g.. milita ry recruits) the
frequency increases up to 7%. In developing count ries.
NUG typically occurs in very young child ren suffering
from mal nu tr iti on.

In a classic case of NUG. the interdental papillae are
highly inflamed. edematous, and hemorrhagic. Typicall y.
the affected papi ll ae are blunted and demonstrate areas
of "p unched-o ut." craterli ke necrosis that are covered
with a gray pseudomembrane (Figure 4-8) . Ear ly cases
may be missed easi ly because the ulcerat ion initially
invo lves only the tip of the interdenta l papil la. A fetid
odor. exquisite pain . spontaneous hemorrhage. and
accumu lat ions of necrotic debr is arc usuall y noted.
Occasional ancilla ry cli nical features include lympha­
denopathy. fever. and malai se. The process sometimes
can lead to a loss of attachment and the develop ment of
associated periodontit is (necrotizin g ulcera tive perio­
don ti t is) or spread to adjacent soft tissue (necrotizi ng
ulc erative mucositis: necrotizing stomatit is) (Figure
4-9). If the necrotizing infection extends through the
mucosa to the skin of the face, it is typi call y termed noma
(cancrum oris) (sec page 178).

Several investigators have suggested that NUG. necro­
tizing ulcerative per iodontitis. and necrotizing stomatitis
are one disease process termed necrotiz ing gingivo-

Figure 4-8 • N ecrotizing ulcerat ive gingivit is. Gingiva
demonstrates blunted interdental papillae that exhibit early
mucosal necrosis.
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stomatitis. Evidence presented by numerous authors has
shown the diseases to be simi lar cl inica lly. histopatho­
logically, and bacterio logically, w ith the oniy differences
being underly ing systemic factors and anatomic exte n­
sion of the necrosis.

Histopathologic Features

The histopatho iogic feat ures of NUG are not specific.
Typicaily, affected gingival papillae demon str ate surface
ulceration that is covered by a th ickened fibrinopuru lent
membrane,The underlyi ng lamina propria demonstrates
an intense acute or mixed inflammatory infiltrate and
extensive hyperemia. In nonu lcerated affected epit he­
lium, there often is a loss of the typical surface kera­
ti nization. Necrotic mater ia l and extens ive bacteria l col­
onization often are included in the material submit ted for
microscopic examinat ion.

Treatment and Prognosis

In contrast to most forms of per iodontal disease, N UG
typically demonstrates quick resolut ion after removal of
thebacterial challenge . Even w ith conservat ive therapy,
regeneration of the affected gingiva is normally seen, The
affected area is treate d best wi th debri dement by scaling,
curettage, or ultrasonic instrum entation (except w hen
contraindicated, as in HIV-positive patie nts). Topical or
local anesthetic often is requ ired before the cl inician can
debride the tissues adequate ly. Frequent ri nses w ith
chlorhexldine, warm saltwater, or diluted hydrogen per­
oxidearebeneficial in increasing the therapeutic response.
Antibiotics (e.g., metronidazo le. tetracycli ne, penicill in,
erythromycin) are a usefu l adj unct, especiall y in the
presence of fever or lymphadenopathy,

Treatment should include inst ructions on oral hygiene
and patientmotivation; identification and resolution of any

Figure 4·9 • Necrot izing ulcerat ive mucositis. Gingiva exhibits
epithelial necrosis that has extended between the adjacent
interdental papillae and apically to the alveolar mucosa junction.
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predisposing factors also are advantageous. Suppor tive
therapy (e.g.. rest; appropr iate fluid intake; soft , nut rit ious
diet) often improves the ci ini cal response, Follow-up
appointments are necessary to reinforce the home care
instructions and to rule out a recurrence of the process. In
cases resistant to treatment, further evaluation to rule out
HIV infection or infectious mononucleosis is prudent.

The cii nic ian must be ever vigilant in the search for
ot her signs and sympto ms of immu nosuppression.
Subt le palatal candidiasis or HIV- related ora l hairy
leukoplakia (sec page 241) can be over looked easily in a
pat ient w ith NU G, Appropri ate attentio n mu st be
direc ted toward the ora l soft-t issue exam ination . espe­
cially in patie nts w ith infect ions such as NUG that are
related to immunosuppre ssion. In addition, a thoro ugh
investigation of underl ying causes of immu nosuppre s­
sion shou ld be perfor med on patients who se conditions
arc resistant to normal therapy,

PLASMA CEll GINGIVITIS (ATYPICAL
GINGIVOSTOMATITIS)
A dist inctive pattern of gingival alt erati on, plasma cell
g ingi vi t is, was bro ught to the attent ion of healt h care
pract it ioner s during th e late 1960s and early 1970s. A
rash of cases occur red durin g that time, and most appea r
to have been related to a hypersensit ivity to a compo ­
nent of chewing gum. Since that t ime, the number of
cases has dwind led, but similar gingival alt erat ions arc
occasiona lly reported,

Al though the associati on w ith chewi ng gum has
decreased, allergy st ill is responsibl e for many repor ted
cases, A brand of herbal toothpa ste, a specific type of
mint candy, and peppers used for cooking have all been
impli cated in more recent reports, The li st of allergens
appears to be variable , and a thorough evalua tion often
is required to rule out an a llergic cause.

Clinical Features

Pati ents with plasma cell gingivit is exper ience a rapid
onset of sore mouth , which often is intensified by dent i­
frices and hot or spicy foods. The entire free and attac hed
gingiva demonstrates a diffuse enlargement w it h brigh t
ery thema and loss of normal st ippling (Figure 4-10).
Extension onto the palate can occur, and edentulous
areas typica lly exhibit less in tense changes.

Addi ti ona l sites of involvement may be seen, or the
changes may be locali zed to the gingiva . In the chewi ng
gum- related cases of the early 19705, invol vement of the
lips and tongue was ty pical. The lips were dry, atroph ic,
occasio nally fissured, and angular cheili tis wa s freq uent.
Tongue involve ment resulted in erythematous enlarge­
ment w ith furrows, mild crenation, and loss of the typ­
ical dorsal coat ing.
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f igure 4-10 • Plasma cell gingiviti s. A, Diffuse. bright-red enlargement of the free and attached
gingiva. B, Same patient asdepicted inA after elimination of the incitingallergen.

More recen t reports have described lesions often iso­
lated to the ging iva w ithout the classic lip and tongue
involvement seen in the past. A large r percentage of these
cases are idiopa thic, and occasional extraoral involve­
ment of sites such as the supraglottic region occurs.

Histopathologic Features
The cases of classic plasma cell gingivi tis of the 1970s
demonstrate d psorias iform hyperplasia and spongiosis of
the surface epithelium, w ith intense exocytosis and neu­
trophilic microabscesses. The underlying lamina propria
contains numerous dilated vascular chan nels and an
extremely dense chronic inflammatory infiltra te that is
composed predominantly of plasm a cells (Figure 4-11).
The more recent cases are similar but often demonstrate
less involvement of the surface epithelium and a less
dense underlyin g plasmacytic infilt rate.

Investigation of the clonality of the plasm a cell infil ­
tr ate may be necessary to rul e out the possib ili ty of a
monoclonal pl asma cell neoplasm. All all ergic and idio ­
pathic cases of pla sma cell gingivitis demonstrate a poly­
clo nal mixtu re of plasma cells and a normal profile on
plasma immunoelectropho resis.

Treatment and Prognosis
All patients with plasma cell gingivitis should be inst ructed
to keep a complete dietary histo ry. with records of every­
thing taken into the mouth (e.g.• foods. dentifrice. mouth­
wash. tobacco. alcohol, chewing gum, candy, medica­
tions). Possible allergens should be eliminated in an
attempt to discover the underl ying cause. If an easy
answer is not appa rent. extens ive allergy test ing and an
eliminat ion diet can be undertaken.

Many pat ients in w hom no underly ing cause could be
discovered have been trea ted w it h topical or system ic
immunosuppressive medicat ions, wit h variab le results.

Betameth asone rinses . fl uocinon ide gel. top ical triam­
cinolone. and topical fusidic acid are several of the
reported cho ices. In spite of all the evaluations and ther­
ape utic interventio ns, some patients do not respond to
t reatment and no cause for the di sease can be identified.

GRANULOMATOUS GINGIVITIS
The discovery of unexpl ained granu lomatous inf lamma­
tion in a gingiva l biopsy speci men is termed granulo­
matous gingivitis and represe nts a diagnostic challenge
for the pathologist , referring clinician . and patient. The
pathologist must rul e out histologicall y distinctive
gran ulomatous diseases and specific granulomatous
infectious processes (e.g.. foreig n material . deep fungal
infections. acid-fast bacteria) (see Chapters 5 and 6). The
clinician must search for signs and symptoms of local
and systemic gra nulomatous diseases (e.g.. Crohri's dis­
ease, sarco idosis. chronic granu lomatous disease,
Wegener's granuloma tosis) (see Chapters 9 and 17). and
the patient mu st endure and pay for these evaluations.
Even after a cost ly workup. some pat ient s who have
locali zed areas of granulomatous inflammation of the
gingiva have no signs or symptoms of any of the previ­
ously menti oned di sorders.

One group presented data that suggested some granu­
lomatous or lichenoid gingival lesions may be caused by
the introduction of denta l materia ls into the connective
tissue deep to the suleula r epithelium. These lesions haw
been termed foreig n- body g ingivi ti s and are thought to
arise w hen damage to the suleular epithelium during
restorat ive or ora l hygiene proced ures allows the intro­
duction of foreign materia l into the gingival tissues. When
the materia l is obvious on light microscopy, the areas con
be diagnosed easily as foreign-body reactions. in the
major ity of cases. the material was smaller than I um in
diame ter and was so fine that it could be overlooked easily.
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Figure 4-11 • Plasma cell gingiv iti s. Hyperplastic squamous
epithelium exhibiting exocytosis and dense plasmacytic infiltrate
of the underlying lamina propria .

Energy-d ispersive radiographi c microanalysis revealed
the most frequently discovered materials were silicon,
aluminum, iron, and titan ium , Less frequent ly discovered
materials included nickel. silver, chromium, zi nc, copper,
lin, manganese, zirconium, gold, and mercury. Rarely,
nondental foreign material was detected.

Clinical features
Both foreign-body ging ivi tis and nonspecifi c gra nulo­
matous gingivitis may occur at any age: however. they
are most frequent ly encountered in adu lthood. The
lesions may be solitary or mult ifocal , typicall y w ith a
diameterless than 2 cm (Figure 4-12). The affected areas
appear as red or red-an d- wh ite rnacul es, wh ich most fre­
quently involve the interdent al papil lae. Extension may
occur along the marginal gingiva or onto the attached
gingiva (Figure 4-1 3). Pain or sensitiv ity is a common
finding, and the lesions persist despite conventi onal
therapy and rigorous oral hygiene. The process can be
seen adjacent to cli nicall y norma l teeth or next to teeth
with restorations.

Hlstopathologtc Features
A biopsy specimen of granulomatous gingivi tis demon­
strates focal collections of histiocytes interm ixed w ith an
intense lymphocy tic infiltrate (Figure 4- 14). On occa­
sion, well- formed histiocy tic granu lomas w it h mult in u­
cleated giant cells are seen, Special stains for organisms
should be negat ive. If foreign materia l is detec ted, the cli ­
nician can render a diagnosis of a foreign-body react ion
(ra ther than the more nonspecific term , granu lomato us
gingivitis). In some cases, howeve r, the foreign material
may be 100 fine to be detected.

In almost half of the reported cases of foreign-body
gingivitis, gran uloma tous inflammat ion has not been
present. Instead, a li chen planus- like reaction has been
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Figure 4-12 • Foreign- body ging ivit is. Pat ient developed multi­
focal areas of tende r and erythematous gingiva that arose shortly
after periodontal curettage and coronal polishing.

Figure 4 -13 • Granulomatou s gingivitis. localized enlarged and
eryth ematous gingiva associated with the maxillary left central
incisor.The alterations developed shortly after placement of a
porcelain-fused-to-metal full crown and were not responsive to
conservative local therapy. (Courtesy of Dr. Timothy L. Gut ierrez.)

Figure 4-14 • Granulomatous gingivit is. Focal collection of
hist iocytes, lymphocytes, and mult inucleated giant cells within the
superficial lamina propria of the gingiva.
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noted, wi th degeneration of the basal cell layer of the
epit helium and a superficia l bandlike inf iltrate of lympho­
cytes (Figure 4- 15). W hen lichenoid lesions are li mited
to the gingiva, do not migrate, and do not respond well
to therapy, the cli nica l and histopathologic featu res
should be reevaluated to rule ou t the possibi lity of
foreign-body gingivitis. In many cases of foreign-body
ging ivit is, there is a mixture of granulomato us and
lichenoid inflammati on.

Treatment and Prognosis
When all the histopathologic and clinica l investigations
have been performed, the final di fferent ial diag nosis of
granulomatous gingivit is is usuall y narrowed down to a
localized form of orofaciaJ granu lomatosis (see page 294)
or a foreig n-body reaction. Without def initive demo n­
stration of foreig n material, a comp lete physical evalua­
tion for diseases known to be associated with oro facial

granulomatosis is mand atory.
Surg ical excision of the affecte d tissue is the therapy

of choice for those cases relate d to foreign material.
There is stro ng evidence that the dental materials present
in foreign-body gingivitis represent components of pro ­
phylaxis paste, other abrasives, or dental restorat ive mate­
rials. In an attempt to prevent future introductionof iatro­
genic foreign materia l, it appears appropriate to follow
the guidelines listed below:

• The clinicia n shou ld use ext reme care w hen tr im­
ming restora tions or using abras ive instrumen ts

close to gingiva l margins.
• Air abrasion (i.e., sandblasti ng) shou ld be used

caut iously.
• Dental prophylaxis shouJd be delayed for 2 days after

scaling, root pia ning . and curettage procedures.
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Pat ients who do net respond to surgica l removal and
have recurrences despite cautious dental care should be
classified as having orofacia l granulo matosis and man­
aged accordi ngiy.

DESQUAMATIVE GINGIVITIS
Most cli nicians use the term desquamative gingivitis to
describe gingiva l epi thelium that spontaneously sloughs
orcan be removed with minor manipulation. The process
most likely represents a mani festat ion of one of several
different vesiculoe rosive di seases. Histopathologic and
immunologic investigations of this condit ion reveal that
most pat ients exhibit featu res that are diag nost ic of pem­
phigoid or lichen planus. Other diagnoses tha t are made
less frequently include lin ear IgA disease, pemph igus
vu lgaris, epidermolysis bullosa acqu lsita . systemic lupus
erythematosus, chro nic ulce rat ive stomatitis, an d pa;a­
neoplastic pemphig us. (For a complete disc ussion oi
these entities, see Chapter 16.)

In some cases, the process demons tra tes a subep­

ithelial separation, but the immunofluorescent assay
gives negat ive result s and does not suppo rt any of the
dermatologic disorders previously discussed . The nega­
t ive results may be caused by improper sampling, labo­
ratory erro r, or low levels of tissue-bound autoantibodies
that are below the level of testing sensitivity. Several
investigators be lieve this process may represent a hor­

mone-mediated desquamative gingivitis. Interestingly,
human ging iva has been shown to metaboli ze est rogens
and to contain specific high -a ffin ity estrogen receptors.

Another group has suggested that desquamative
lesions locali zed to thegingiva may represent an abnormal
local immune responsetocertain plaque substances. Fre­
quent ly, the lesions are related topographicall y to plaque;

A

Figure 4-15 • Foreign-body gingivitis. A, li chen planus-likereaction with exocy tos ls. degenera­
tion of the basal cell layer, and a superficial bandlike infiltrate of lymphocytes. B, High-powerimage
demonstrating focal clusters of foreign material (arrows) . Thisbiopsy was obtained fromthe patient
depicted in Figure 4- 12.
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Ihisgroup's invest igation revealed a statist ically signifi­
cant improvement when affected pat ients were treated
wlthdoxycychne monohydrate. Wh ether this is due to the
antibacterial or antii nflammatory activit y of tetracycl ines
hasnot been determi ned. Regardless of the mechanism.
ithas been shown that improved oral hygiene can decrease
the severity of the lesions in pat ients w ith desquamative
gingivitis.

In conclusion. there is a form of chronic mucosal
desquamation that is limi ted to the gingiva. Wh ether th is
represents a separate entity. a fo rme fruste variation of
one of the chronic derma tologic vesiculoe rosive pro­
cesses, or a mixture of several different diseases has yet
to bedefinitively determi ned. Until the controversy has
been resolved. the term desqu amative gingi v iti s should
be used only as a cl ini cal description and not as a defin ­
itive diagnosis. W ith rare exceptio ns. almost all cases wi ll
be able 10 be diagnosed defin iti vely as one of the known
vesiculoeroslve diseases.

Clinical Features
Most people who are affected with desquamative gin­
givitis are older than age 40, wi th a significant female
predominance (up to 80% in those w ith negati ve
immunofluorescent findings). The process demon strates
a gradual onset in which the involvement is limited ini­
tially; however. wi th time. it spreads to affect large por­
tions of the gingiva. By defin ition. the process is lim ited
10 the gingiva. The facial surface is involved more fre­
quently than the lingual gingiva . Involvement may be
multifocal or may demonstrate a generalized pattern .

Affected sites present as areas of smooth erythema in
which there is a loss of normal stippling (Figure 4- 16).
Withprogression, blister formation. spontaneous desqua­
mation. or zones of erosion can be found. If blisters are
present. they are filled wi th clear fluid or can be contam-

figure 4-16 • Desquamative gingivitis. Diffuse, smooth. red. and
painful gingiva .
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inated w ith blood. Manipu lat ion of the affected eryt he­
matous surfaceepithelium w it h a cotton swab,gauze pad.
or compressed air often can cause desquamation. Yel­
lowish fibrinopurulent membranes cover areas of frank
erosion. and significant pain is usuall y present.

Histopathologic Features
The histopathologic features and immunofluo rescent
findings of desquamativegingivitis are variable, although
most pat ients report featu res diagnostic of lichen planus
or pemph igoid (see Chapter 16).

Treatment and Prognosis
An incisional biopsy specimen should be submitted for
rout ine histopathologic examination, often foll owed by a
specimen for immunofluo rescent studies. The biopsy
incision should extend from the adja cent nor mal epit he­
lium into the area of separation . The type of immuno­
fluorescent investigation necessary for definitive diag­
nosis is guided by the light microscopic findings. A
thorough evaluation of all derma tologic and mucosal sur­
faces shou ld be performed to ru le out the possibility of
other occult sites of involvement. Before defi ni t ive
therapy. the dent it ion should be cleaned thoroughly (and
th e pati ent should be taught to maintain excellent oral
hygiene). A course of doxycycline monohydrate can be
prescribed in an attempt to reduce the degree of mucosal
inflammation before immunos uppressive therapy.

Current ly. defin itive therapy is guided by the histo­
path ologic and im munologic diagnoses. As descr ibed in
Chapter 16, many pat ients respond well to topical cor­
ticosteroids. Patients whose conditions are resistant to
cort icostero ids often respond to dapsone or sulfapy ri­
dine. In cases that demonstrate negat ive im munofluo ­
rescent findings and are not diag nost ic for any of the spe­
cific derm atol ogic erosive disorders , therapy with
estrogens has been attem pted w ith equivocal results .

DRUG-RELATED GINGIVAL HYPERPLASIA
Drug-related gi ng ival hyp erplasia refers to an abnormal
growth of the gingival tissues secondary to use of a sys­
temic medication. The term is a misnomer because nei­
ther the epithelium nor the cells within the connective
tissue exhibit eit her hyperplasia or hypertrophy. The
increased gingiva l size is due to the prod uct ion of an
increased amount of ext racell ular matrix, predominant ly
collagen. Therefore, several authors designate the alt er­
ation as medication-associated gingival enlargement or
gingival overgrow th.

A lis t of medicat ions reported to be associated with
gingival hyperplasia is provided in Box 4-2 . at these
medications, a strong association has been noted only
with cyclospor tnc (Figure 4- 17). pheny to in, and nifedi­
pine (Figure 4- 18). In the remaind er, the prevalence is



Figure 4-17 . Cyd ospo rine -related g ingival hyperp la sia .
Diffuse. erythematous, and fibrotic gingiva l hyperplasia.
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80x 4·2 Medications Reported to be Associated
with Ging ival Hy perplasia

1. Anticon vulsants

• Car bamazepine

• Ethosuximide
• Ethoto in
• Felbamate
• Mephenytoin
• Methsuximide
• Phenobarbita l
• Phensuximide

• Phenytoin
• Primidone
• Sodium valproate

2 . Ca lcium channe l b lockers

• Amlod ipi ne

• Bepridil
• Di lti azem
• Felodipine
• Nicardipine
• Nifedi pine
• Nimodipine
• Nitrendipine

• Verapamil
3. Cydos porine
4. Erythromycin
5 . Oral co ntrace pt ives

much lower or the association is weak or anecdotal. As
new dru gs have been developed. the li st of offe nd ing
medi cations hasgrown. W hen two drugs know n to cause
gingiva l hyperplasia are used conc urrently. th e sever ity
of of the hyperp lasia often is increased (Figure 4-19) .

The prevalence of these hyperplasias varies widely:
however, as reported in a cr itica l review of the literature,
the prevalence related to use of ph enytoin is approxi­
mately 50 % . Cyclosporine and nifedipine produce
significant changes in about 25 % of patients treated .
Whether there is a rela tionship between th e dose and the
risk or severity of the hyperp lasia is controversial.

The degree of gingival enlargement appears to be
related to the patient's susceptibili ty and the level of ora l
hyg iene. The correlation between gi ngival hyperplasia
and poor oral hygiene is posit ive and significant. In
observa tions of patient s with excellent oral hygiene. gin­
gival overg rowt h (as ascertained by pseudopocket for­
marten) is reduced dramaticall y or not present. Even with
good oral hygiene. however. some degree of gi ngival
enlargement can be discovered in suscep tible ind ivid­
ua ls. alt hough in many cases th e changes arc difficu lt to
detect. Rigorous ora l hygiene often can li mit the severity
to cli ni call y insigni ficant levels. Of th e medicat ions dis-
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Figure 4-18 • Nifedipine -related gingival hyperp las ia. Diffuse,
fibrotic gingival hyperplasia after 1 month of intensive ora l
hygiene. Significant erythema. edema. and increased enlargement
were present be fore intervention.

cussed. cyclosporine appears to be the least responsi ve
to the institution of a rigorous program of oral hygiene:
even with this medicat ion, however. the elimination of
gingival inflammation results in noticeable cli nical
improvement.

Clinical Features
Because phe nytoin is used mos t often by you ng pat ients.
the ging ival hyperplasia it induces is primari ly a problem
in people younger th an age 25. Cases related to the cal­
ciu m channel blockers occu r mai nly in middle-aged or
older adults. Cyclos porine is used over a broad age range.
and thi s correlates with th e age of repor ted hyperplasia.
A greater ri sk for gingival hyperplasia occ urs w hen the
dru g is used in children. especi ally ado lescents. No sex
or race predilection is present ,
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figure 4-19 • Cyclosporine- and nifedipine-related gingival
hyperplasia. Dramatic gingival hyperplasia in a patient using two
drugs associated with gingival enlargement.

Figure 4-21 • Phenytoin-related gingival hyperplasia.
Significant erythematous gingival hyperplasia is covering portions
ofthecrowns of numerous teeth.

After I to 3 months of drug use, the enla rgements orig­
inate in the interdenta l pap il lae and spread acro ss the
too th surfaces (Figure 4-20). The anterior and facial seg­
ments arc the most frequently involved areas. In exten­
sive cases. the hyperplast ic gingiva can cover a port ion
(or all) of the crow ns of many of the involved teeth (Fig­
ures 4-21 and 4-22). Extension lingu ally and occlusally
can interfere wi th speech and mastication. In one report.
significant lingual expan sion of the gingiva resulted in
tongue displacement and respiratory distress. Edentu­
lous areas are generally not af fected, but signi ficant
hyperplasia under poo rly ma in ta ined dentu res and
around impla nts has been note d (Figure 4-231 .

Nongingival soft-tissue growths that resemble pyo­
genic granulomas have been reported in all ogenic bone
marrow transplant recipients who are receiving cycle-
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Figure4-20 • Mild phenytoin-related gingival hyperplasia.
Gingival enlargement present predominantly in the interdental
papillae.

Figure 4-22 • Phenytoin-related gingival hyperplasia.
Significant gingival hyperplasia almost totally covers the crowns of
the posterior maxillary dentition. (Courtesyof Dr. Ann Drummond
and Dr. TimothyJohnson.)

sporine for graft-versus- host disease (Figure 4-24) . It is
thought that cyclosporinc triggers the proliferati ons in
areas chro nicall y inflamed by graft-ve rsus- host di sease.

In the absence of inflammat ion , the enlarged gingiva
is normal in color and firm. with a surface that may be
smooth, stippled, or granular. With inflammation , the
affected gingiva often becomes dark -red and edematous,
wi th a surface that is friable, bleeds easily, and is occa­
sio nally ulcerated. Pyogenic granuloma-like enlarge­
ments are occasionally seen in the presence of heavy
inflammat ion.

Histopathologic Features
The exact histopathologic changes that occur in people
with drug-induced ging ival hyperplasia are difficult to
ascertain because of variations in the techniques of
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Figure 4-23 • Phenytoin-related palatal hyperplasia . Extensive
hyperplasia of palata l mucosa in an edentu lous pat ient with poor
den ture hygiene.

Figure 4-24 • Nongingival cydosporine hyperplasia. Exophytic
and granulomato us-appearing mass of the dorsal surface of the
to ngue that arose in a bone marrow transplant patient who was
receiving cyclosporine for graft-versus -host disease.

investigation. In spi te of this, most controlled micro­
scopic examinations of hyperplast ic ging ival tissues
removed from lesions caused by phenytoin or the dihy­
dropyrid ines reveal redundant tiss ue of apparentl y
nor ma lcomposition. Those cases rela ted to cyclosporinc
use demonstrate an increased a mount of collagen per
unit volume, wi th a normal densit y of fibrob lasts.

The overlying surface epit helium may demons trate
elongation of the rete ri dges. w ith long extensions into
the underl yin g iamina propria . In pat ients w it h sec­
ondary inflamm ati on. there is increased vascu lar ity and
a chronic inflammatory cellu lar inf i ltrate that most fre­
quentl y consists of lymphocytes and plasma cells. In
pati ents with pyogenic granuloma-l ike overgrow ths. the
proliferations often demonstrate an increased vascu­
lari ty and sign ificant subacute inflammation.
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Treatment and Prognosi s
Discontinuation of the offe nding medicat ion by the
atten ding physician ofte n results in cessat ion. and pos­
sib ly some regression. of the gingiva l enlargement: even
substitu t ion of one medication for anot her may be ben­
eficial.lf the patient's response allows drug substitution,
cyclospor ine can been replaced with tacrolimus. pheny­
toin with carbamazepi ne or valp roic acid, and nifedipine
with one of many dihydropyridi nes not associated
strong ly wi th gingival hyperplasia. If the drug use is
mandatory. professional cleaning, frequent reevalua­
tions. and home plaque cont rol are important. Anti­
plaque agents. such as chlo rhcx idtne, have been benefi­
cia l in the prevention of plaque bui ldup and the associated
ging ival hyperpla sia.

Systemic or topical folic acid has been shown to ame­
liorate the gingiva l hyperplasia in some cases. In addi­
tion, several authors have documented signific ant reso­
luti on of cyclosporinc-rclatcd gingival hyperplasia after
a short courseof metronidazoleor azithromycin . Although
the mechanism is not clear, it appears these antibiotics
can inhibit prol iferat ion of collagen fibers along with their
antimicrobi al abili ties. It is thought azithromycin aiso
may be beneficial in resolving gingival hyperplasia
related to ni fedipine and phenytoin .

if all other interventions fail to achi eve signif icant res­
olution, eradication of the excessgingival tissues remains
the treatmen t of choice. This can be achieved by gin­
givectomy, by chemosurgica l techn iques. by means of
electrosurger y. or by use of a carbon dioxide laser. Histo­
pathologic examinat ion of all excised tissue is manda­
tory to confi rm the diagnosis. W it h subsequent rigorous
oral hygiene, recurrence ty pically is not a problem.

GINGIVAL FIBROMATOSIS (FIBROMATOSIS
GINGIVAE; ELEPHANTIASIS GINGIVAE)
Gi ngival fib rom atosis is a slowly progressive gingival
enlargement caused by a collagenous overgrowth of the
gingival fibrous connective tissue. In spite of the name.
thi s disorder bears no relationship to the hypercellular
and neoplastic fibrom atoses that can occur in soft tissue
and bone (see pages 444 and 573) .

Clin ical Fea t u res
Gingival fibro matosis may be familia l or idiopathic. The
familia l variat ions may occur as an isolated finding or in
associa tion with one of several hereditary syndromes
(e.g., Zimmermann-Laban d, Murray-P urctic - Dre scher,
Ruth erfurd, multip le ham art om a [sec page 6591. Cross
syndrom e). Other findi ngs someti mes seen in conjunc­
tion w ith gingival fibromatos is include hypertrichosis
(Figure 4-2 5). epilepsy, mental retardation, sensorineural
deafness, hyp oth y ro id ism, cho nd rodyst rophi a, and
growth hormone deficiency.
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Figure 4~2S • Hypertricho sis in association with gingival
fibromatosis. Dramatically increased body hair of the backand
buttocks in a patient with gingival fibromatosis. (Courtesy of Dr.
George Blozis.)

In most cases of isolated gingival fi bromatosi s, an
autosomal dominant pattern of inheritance is seen: how ­
ever, autosomal recessive examples also have been
noted. Incomplete penetranee and variable expressiv it y
are seen. Even in cases w ith similar patterns of inhe ri­
tance. genetic heterogeneity of gingival fibromatosis has
been noted and confirm s that this alt eration represents
a group of cli nically similar di sorders.

In most instan ces. the enlargement begins before age
20and often is correlated wi th the eruption of the decid ­
uous or permanent teet h (Figure 4-26), Mo st investiga­
tors believe that the presence of teeth probab ly is nec­
essa ry for the cond ition to occu r. After th e process has
begun . it can overgrow the associated teeth and even
interfere wi th lip clo sure. Failure or dela y in eruption of
subsequent teeth may be evident (Figure 4-27) . In some
instances. a tooth may have erupted into a normal pos i­
tion, but the fibrous connect ive tissue continues to cover
the crown and prevent visualization.

The gingival changes may be generalized or local ized
to one or more quadrants. Either jaw ma y be involved.
but the maxi lla is aff ected more frequent ly and demo n­
strates a greater degree of enlargement. Palatal sur faces
aretypically increased in thickness more than th e buccal
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figure 4-26 • Gingival fibromatosis. A youngchild with cheeks
retracted by the parent.Note erythematousgingival hyperplasia
arising in association with erupting deciduousdentition.
(Courtesy of Dr. George Blozis.)

f igure 4-27 . Gingival fibromatosis. Significant fibrotic gingival
hyperplasia with resultant delayed eruption of numerous teeth.
(From Neville BW. Damm DD. White OK, Waldron CA:Color atlas
of clinical oral pathology. Philadelphia. 1991, l ea & Febiger.)

side. Typicall y. exten sio n past th e alveolar mucosal junc­
tion in to the mucobuccal fold is not seen, but palatal
extensions can cause significa nt distort ion of the con­
tour of the pa late and. at times. almost can meet in the
midline.

In locali zed cases. the hyp erpla sia may involve a
group of teeth and rema in stable or. at a lat er date, may
extend to other segments of one or both jaws. One di s­
tinct ive and not uncommon pattern invol ves the poste­
rior maxi llary alveo lar ridge . In this pattern , th e hyper­
pla stic tissue form s bilatera lly sy mmetric enlargements
that extend posteri orl y and pa latally from the posterior
alveolar ridges (Figure 4-2 8).

The gingiva is fir m, normal in color. and covered by a
surface that is smooth or fin ely stipple d. In older pat ients.
the surface may develop numerous papillary projection s.



The fren ula r attachments may appear to divide the gin­
gival tissues of the alveolar ri dge int o lob ules.

Figure 4-29 • Gingival fibromatosis. Surface stratified squa­
mous epitheliumexhibitinglong, thinrete ridges andunderlying
dense. fibrous connective tissue .
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Figure 4-28 • Localized gingival fib romatosis. Bilateral and
symmetric fibrotic enlargements of the palatal surfaces of the
posterior maxillary alveolar ridges.

Histopathologic Features
The enlargements of gingival fibromatosis consist of dense
hypocellu lar, hypovascular collagenous t issue. w hich
forms num erous interlacing bundles tha t appear to run in

all direct ions. The surface epit heli um often exhibits long.
thin rete ridges that extend deeply into the underlying
fib rous connect ive tissue (Figure 4-29). Inflammation is
absent to mild . and dystrophic calcification sometimes is
seen. Electro n microscopic exam ination dem onstrates a

mixtu re of both fibroblasts and myofibroblast-like cells.

Treatment and Prognosis
Conservative treatment cons ists of gingivectomy in con­

junction with a rigo rous program of oral hygiene. Follow-
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up is recom mended because there is a tendency for
recurrence w ithin a few years. In severe cases, selective
extraction of teeth (and gingivectomy) often is required
to achieve a normal gingiva l morphology.

PERIODONTITIS
Periodontitis refers to an inflammation of the gingival tis­
sues in association with some loss of both the attachment
of the periodontal ligament and bony support. Wi th pro­
gressive loss of attac hment. significa nt destru ction of the
periodontal ligament and adjacent alveolar bone can
occur. Apica l migration of the crevicular epithelium along
the root surface results in the format ion of periodontal
pockets. Loosening and eventua l loss of teeth arc possible.

For more than a cent ury. the presence of the disease
has been corre lated w it h the accumula tion of dental
plaque on the tooth and under the gingiva. In spite of this.
current evidence suggests that dental plaque is part of the
natural human microflora. In some patients w ith exten­
sive dental plaque. destru ct ive lesions of the periodon­
tium do not develop . Ma ny investigators now beiieve that
periodontit is occurs not from the mere presence of dental
plaque but as a result of shifts in the proportions of bac­
terial species in the plaque. possib ly related to changes
in the dentogingi val env ironment (e.g.. a soft diet or a
highly fermen tab le carbohydrate content diet).

Dramat ic differences exist in the content of dental
plaque in areas of healthy and diseased periodon tium.
Heal thy sites arc co lonized primaril y by facultative
gram-positive orga nisms. such as actinomycetcs and
streptococci; plaq ue withi n areas of active periodontitis

contai ns an aerobic a nd microaeroph ilic gra m-negative
flora. Of th e more than 300 types of bacteria that may
reside in the oral cavity. on ly a few have been related to
periodont itis. and the specific types often corre late with
the cli nical pattern s of per iodontitis. Chronic peri odon­
titis is assoc iated predo mi nantly with Actinobacillus
actinomycetemcomitans. Bacteroides [otsythus, Porphy­
romonas gingivalis. and Prevotella intermcdia, in addition

to a handful of ot her organisms that occas io nally can
be involved in active periodontitis.

The pathogenic organisms exist in an organized com­
muni ty termed a biofHm. Bacter ia growing in biofi lms
relatively are protected from norm al host defenses and
exhibit an increased resistance to locally or systemica lly
administered antibiotics. Lipopolysaccharides released
from the biofi lms are thought to trigger release of cata­
bolic inf lamm atory mediators that lead to the loss of
attachment.

The presence of pathogenic bacteria is essential but
insufficient to produce periodo nti tis. Other host factors
such as smoking. diabetes. and hereditary predisposi­
tion are important determinants of the presence and

severity of significant periodontal disease. Although
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Box 4-3 elllSsifimlioll of Perlodontltls

1. Chronic pe riodont itis
• localized

• Generalized
2. Aggressive per iodontitis

• localized

• Generalized
3. Periodo nt it is as a manifestatio n of systemic diseases

• Associated with hematologic disord ers
• Associated with genetic disorders
• Not otherwise specified

4. Necrotizing period on tal disea ses
• Necrotizing ulcerat ive gingivitis (NUG)
• Necrotizing ulcerative periodontit is

5. Abscesses of the periodontium

• Gingival abscess
• Periodonta l abscess
• Pericoronal absce ss

6. Periodontitis asso ciated with endodontic lesions

mild-to-moder ate periodontiti s is present in the majority
of adults, only 5% to 20 % of the pop ulation develop s
severe, general ized disease.

Theclassification of periodont itis, as delin eated by the
American Academy of Periodontology, is listed in Box
4-3. In 1999, thi s classificat ion underwent significant
revision, wit h consolidation of many previously distinct
disorders. Theconcept of "early-onset periodontitis" and
allof its subdivisions has been reclassified as aggressive
periodontitis. The following text concentrates on the
chronic form of periodontitis; a later section discusses
the aggressive form s of peri odontitis. From thi s lis t it
should be clear that per iodont it is represents a heteroge­
neous group of disorders.

Periodontitis associate d with system ic disease is
not rare,and Box 4-4 lis ts many of the disorders that may
be associated w ith a premature loss of periodon tal
attachment.

Necrotiz ing ulcerati ve periodontitis (NUP) repre­
sents the loss of attachment that often occurs in associ­
ation with necroti zing ulcerat ive gingivi tis (NUG) (see
page t40). This form has been correlated with aggressive
invasion by a numb er of spiroc hetes and P. intetmedia.

Clinical and Radiographic Features
Chronic periodonti tis . wtth the decl ine in caries,

chronic periodo ntitis has become the pri mary cause of
tooth loss in pati ents older than 35 years of age. A
national survey found that 44 % of adults in the Uni ted
States had attachm ent loss of 3 rnrn or more in at least
one site. The disorder demonstrates an increased preva­
lence in males, alth ough much of th is effect is thought
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Box 4-4 Sy stemic Disorders with Premature
Attachment Loss

1. Acatalasia
2. Acrodynia
3. Acquired immunodeficiency syndrome
4 . Blood dyscrasias

+ leukemia
+ Agranulocytosis
+ Cyclic neutropenia

5. Crohn's disease
6. Diabetes mellitus
7. Dyskerato sis congenita
8. Ehlers-Danlos syndrome, types IV and VIII
9. Glycogen storage disease

10. Hemochromatosis
11. Hypophosphatasia
12. langerhan s cell disease
13. leukocyte dysfunct ions with associated extrao ral

infections
14. Oxalosis
15. Paplllon-Lefevre syndrome
16. Sarcoidosis
17. Trisomy 21

to be related to poo rer ora l hygien e and denta l-v isit
behavior . In add it ion, the re Is an increased prevalence
associated with :

• Advanci ng age
• Smoking
• Diabetes mellitus
• Lower socioeconomic level
Conversely, it appears the presence of significant peri­

odon ti tis may place patients at ri sk for an increased
prevalence or greater severity of certai n medical di sor­
ders. Some evidence l inks per iodontit is w ith an increased
risk for coronary artery disease, stroke, progressive dia­
betes mellitu s, and deli very of low -birth weigh t babies.

In chron ic per iodontit is, no abnorm alit ies of the
immune system are found. Periodon ti ti s begins in youth
and early adu lthood, takes years to decades to prog ress,
and incl udes cyc lic patterns of exacerbatio n and remi s­
sion. The assumpt ion that per iodontitis is a disease of
agi ng has bern chall enged, and most believe the
increased periodontal destru ct ion observed in the eld­
erly reflects a lifetim e 01 disease accumu lat ion rather
than an age-s pecific disease.

In patients w it h per iodontitis, gingiviti s is present and
precedes the development of significant peri odontal
lesions. Blunting and api cal positioning of the gingiva l
margi ns are typ ically present (Figure 4-30). Periodontal
disease is present w hen a loss of atta chment can be
demon strated through the use of a peri odontal probe. In
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Figure 4 -30 • Adult period ontitis. Diffuse gingival eryt hema
with blunting and apical positioning of the gingival margins.
(Cou rtesy of D, Samuel Jasper.)

Figure 4 -31 • Advanced adult pe riod ontitis. Extensive loss of
bone support of the posterior mandibular dent ition. Significant
mobility of the first molar was noted.

the absence of significa nt gingiva l hyperp lasia. a meas­
urement of pockets greater than 3 to 4 mm ind icates
destru ction of the per iodo nta l ligament and resorption of
adjacent alveolar bone. High -qu ality dental radiographs
exhib it a decreased vertical height of the bon e sur­
rounding the affected teeth. With advanced bone loss.
tooth mobil ity is present (Figure 4-311.

Necrotiz ing ulcera tive periodon tit is. Necroti zin g
ulcerative periodontitis presents similarly to NUG (see
page 140). but it also demonstrates loss of cli nical
atta chm ent and alveolar bone. Th is destru cti ve form of
periodo ntitis may ar ise with in a zone of preexisting
periodonti tis , or it may represent a sequela of a single or
multiple episodes of NUG. Pat ients affected wi th thi s pat­
tern frequently are younger than most patients affected
wi th chronic periodontiti s and often demonstrate
immu nosuppression or malnutrit ion.

ORAL & MAXILLOFACIAL PATHOLOGY

Figure 4 -32 • Periodontal abscess. Localized erythem atous
gingival enlargement with cent ral purulent drainage.

Figure 4 -33 • Perio do nta l abscess. Same patient as depicted in
Figure 4 -32 . Note extensive loss of bone support associated with
the maxillary cuspid.

Periodontal abscess. A periodontal abscess (Figures
4- 32 and 4- 33) often arises in a preexi sting periodontal
lesion and is usually precipitated by alt erati ons in the
subg ingival fl ora, host resistance. or both . Factors fre­
qucntly associated with abscess formation arc closure of
the entrance into a periodontal pocket. furcatio n involve­
ment. or diabetes. In addition. systemic antibiotics given
for non- oral infecti ons can lead to superin fectio n by
opportunistic organisms. result ing in development of a
peri odontal abscess. Other factors involved less fre-
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Figure 4·34 • Periodontal abscess. Dark-red and hemorrhagic
enlargement of the interdental papilla between the maxillary right
lateral incisorand cuspid.

quently arc trauma and anatomic denta l anomalies, such
asenamel pearl s (seepage 82) and dens invaginatus (see
page 80). Mo st cases ari se In adults: periodonta l
abscesses in chil dren are rare and most frequently the
result of a foreign bod y that has been int roduced into
previously health y periodonta l tissues.

A periodontal abscess appea rs as a zone of gingival
enlargement along the lateral aspect of a tooth . The
involved gingiva may be ery thematous and edematous.
with a slick. red sur face, or it may be hemorr hagic . w it h
adark- red colorat ion (Figure 4- 34). Comm on sym ptoms
include the foll owin g:

• Throbbing pain
• Extreme sensitivity to palpat ion of the affected gingiva
• Sensit ivity. mobil ity. or extrusion of the adjacent

tooth

• Foul taste
• Lymphadeno pathy
• Fever. leukocytosis, and malaise (occasionally)
Probing or gent le pressure on the affected gingiva

often results in the expression of pus from the sulcus.
The abscess may drain through an overly ing sinus tract.
With drainage, the abscess becomes asymptomatic but
CJn demonstrate acute exacerbations if the mucosa heals
over and the pressure builds aga in.

Pericoronitis. A similar inflammatory lesion known as
pericoronitis can develop around impac ted or partia lly
erupted teeth when food debris and bacte ria are present
beneath the ging ival flap overly ing the crown. These gin­
gival flaps can exhibit long periods of chro nic infl amma­
tionwithout symptoms. If the debrisand bacter ia become
entrapped deep w it hin the gingival flap . abscess forma ­
tion develops. Abscess development is seen most fre­
quently in associati on wi th the mand ibular thi rd molars,
and the predominan t symptoms are ext reme pain in the
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figure 4-35 • Pericoronitis. Painful erythematous enlargement
of the soft tissues overlying the crown of the partially erupted
right mandibular third molar.

area. a foul taste, and inability to close the jaws. The pain
may radiate to the throat. ear. or floo r of the mouth. The
affect ed area is ery thematous and edematous. and the
pat ient often has lymphadenopathy. fever, leukocytosis,
and malaise (Figure 4-35 ). NUG- like necrosis may
develop in areas of persistent per icoronit is.

Histopathologic Features
W hen soft tissue from areas of per iodontitis is examin ed
microscopicall y. gingiv itis is present and the crevicular
epi thelium lining the pocket is hyperp lastic. w ith exten­
sive exocytosis of acute in flammatory cells. The adjacent
connective tissue exhibits an increased vascularity and
contains an inflammatory cellular infiltra te consisting
predominant ly of lymphocytes and plasma cells. but w ith
a variab le number of polymor phonuclear leukocytes. Fre­
quent ly, large colonies of microorganisms. representi ng
plaque and calculus. are noted.

Treatment and Prognosis
PeriodoJltitis. lnitial attention must be directed towa rd

el imination of any existi ng ri sk factors. Even w ith appro­
pria te treatm ent and improved oral hyg iene. many
patients fail to respond to therapy unless certain factors
(e.g.. smoking. inadequately controlled diabetes) are
eliminated. Once these influences have been managed,
the trea tmen t of per iodontiti s is directed toward stopping
the loss of atta chme nt. The foremost goal of this proce ss
is the eliminatio n of the pathogenic bacterial plaq ue.
Scaling. root plani ng, and curettage can be used to treat
early peri odonta l lesions. In deeper pockets. a surgical
flap may be required to gain access to the tooth for nec­
essary debr idement. At this time . the underly ing bone
may be recontou red (if necessary) to aid in the resolu­
tion of the periodontal pocket.
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In some bony defects. regenerat ion of the attachment
can be attempted thro ugh int erdental denuda ti on or the
placem ent of autogenou s bon e graf ts. all ografts . or allo­
plastic materials. Often these grafts are used in con­
junction with material s such as po iytetrafiuoroethylene
in an attempt to achi eve guided ti ssue regeneratio n in
moderate-to-advanced peri odontal defects .

Because of the chro nic nature of periodon titi s. ant ib i­
otics are not generally used except in patient s who do
not respond to conventional therapy. Inappropri ate use
of ant ibio tics can lead to overgrowth of potentia lly path­
ogenic organisms and development of bact erial drug
resistan ce. When requi red. tetr acycl ine or metr onida zole

are used most frequent ly. The choice of ant ibiotic alwa ys
shou ld be guid ed by microbio logic analysis with sus­
ceptibili ty testi ng. Severa l studies aiso suggest that non­
steroi da l ant iin flammatory dr ugs (NSAIDs) may help
slow the progression of bone loss in some cases of

destru cti ve periodontiti s.
Several forms of local ant ibiotic delivery have been

develop ed. The antibiotics are plac ed dire ctly into sites
of refrac tory per iodontitis and consist of gels. ointments,
nonreso rbab le fibe rs. and resorbable poly mers. These
antibiotics represent a n adjunct to scaling and root
planing a nd should be limited to sites that are resistant

to conventional therapy alone. Although short- term ben­
efits have bee n demonstrated. many investigatio ns have
revealed limited long-term posi tive effects w hen com­
pared w ith scaling and root plani ng without antibiotics.

In many case s, the prognosis for chronic periodontit is
correlates directly with the patient 's desire to maintain
oral health . Long-t erm studies show that periodontal
health can be mainta ined after appropriate periodontal
therapy if a program of rigorous oral hygi ene and pro­
fessional care is established. Professional scali ng and root
planing modify the composition of the piaque microflora
so that pathogenic plaques arc converted to those wit h
bacteria l types normally found in healthy mouths. Bac­
terial morphotyp es return to pretreatment levels 42 days
after professional proph ylaxis. but pathogenic complexes
capab le of inducing attachment loss require approxi­
mate ly 3 month s to be reestabl ished functiona lly. In
patients with less-than-optimal oral hygie ne or with iso­
lated defects that cannot be self-cleaned. a loss of atta ch­
ment can be prevented if professional scaling a nd root
planing arc performed at 3-month interva ls.

Investigators ar e beginning to d iscove r genet ic

marke rs for those patie nts that are at ris k for developing
severe , progre ssive periodon titis. Many env ision a future
in w hich pat ient s are evaluated for the presence of these
markers. w it h suscepti ble ind ividua is monitored closely
for early colonization by periodontal pathogens. If colo­
nizat ion is detec ted. it cou ld be elimi nated easily and
inexpensive ly.
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Necr otizing Illccrativc perlodontltis, On ce any

und er lyin g influence (e.g.. immunosup pression . malnu­
tri t ion) ha s bee n resol ved . necrotizi ng ulcerat ive pert­
odontit is often respond s well to effect ive oral hygiene
measures and admin istration of systemic antibiotics
(e.g.. metronidazole).

Periodonta l abscess. A periodontal abscess is treated

by drai nage through the sulcus or by an incision through
the overly ing mu cosa. Penicillin or other ant ibiot ics are
prescr ibed whe n a fever is present. Anal gesics are pre­
scribed and the pat ient receives a soft diet. is told to use
wa rm saltwater rinses, an d is instruc ted to retu rn each

day unt il the sympto ms have resolved. After the acute
phase has passed. the patient is treated for the under­
ly ing chronic pathologi c periodontal condition.

Pericoronitis . Acute pericoroniti s is treated with
gent le antisept ic lavage und er the gingiva l flap to remove
gross food debris a nd bacteria . System ic a ntibiot ics are
used if a fever or general symptoms arc noted. The
patient is instructed to use warm sa ltw ater rin ses and to
return in 24 hou rs. Once the acute pha se has subsided,
the tooth can be extrac ted if long-term maint enanc e is
cont rain dica ted. If tooth retention is desirable. the over­
ly ing gingival flap is removed surgically. foll owed by
elim ination of ail food debris and bacter ial colonies by
thorough curettage.

AGGRESSIVE PERIODONTITIS
Although periodonti tis is much more frequent in older
adu lts. it also can be a significant problem in children
and young adu lts. Before the 1999 reclassifi cation by the
American Academy of Peri odo ntology. destru ctive peri­
odo ntal disease in younger pat ient s was termed early­
onset periodontitis and subdivided in to prepubertal.
local ized juveni le. genera lized juve nile. and rapidly
progressin g form s of periodontiti s. The "earl y-on set"
designation was disco nt inued during the 1999 workshop
because the term w as deemed too restrictive. Many
argued that th is patte rn of peri odontitis can occur at any
age and is not restri cted to pati ent s under the age of 35
years. It wa s agreed that an appropriate classification
system should not be based on age but should consider
primar ily the clinica l. radiographic. histori cal. and labo­
ratory find ings.

The 1999 wo rkshop concluded that the most logical
classification system shou ld not be age dependent or
requi re know ledge of rates of progression . In general. the
new designa tion of localized aggressive periodontitis
replaces the older term local ized juvenile periodontitis;
w hereas ge neralized aggressive periodontitis super­
sedes genera l ized ju venile per iodont it is. The pattern
previou sly designated as prepubertal periodon tit is has
been associated with a systemic leukocyte dysfunction
termed leukocyte adhesion syndrome. This disease cur-
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rently is classif ied as one of the for ms of periodont iti s
presenting as a ma nifestation of a systemic disease.

By definition . aggressive periodontitis occurs in other­
wise healthy people ; there shou ld be no assoc iation wi th
a systemic disease process . In keeping with thi s defi ni­
tion. the diagnosis is one of exclusion. and all systemic
disorders known to be related to premature loss of
attachment (see Box 4- 4) should be ruled out before the
definitive diagnosis is made .

In contrast to chronic disease. aggressive per iodon ­
titis appears to be correlated with one or more deficien­
cies in the immune respon se. rather than w ith inappro­
priateaccumulations of plaque and calculus. In addi tion.
a genetic predisposition is suggested in man y cases. A
review of numerous investigations into the immunology
andgeneticsof these diseases revealed conflicting results.
which may be due to the mu lt ifactorial nature of aggres­
sive periodontit is. In add ition, it is believed that aggres­
sive periodon t itis represents a number of diffe rent
pathoses that have been gro uped together because of
similar clinical presentat ions. Suspected pathogens that
are commonly found in these diseases include A. actina­
mycetemccmttans. P. intermedia, P. gingivalis, and a var iety
of other less common organisms. Th e response to
therapy often hi nges on the successful elim ination of
these organisms.

The major ity of pati ents wi th aggressive period onti ti s
have a demonstrab le neut rophil dysfuncti on but wi th­
out systemic ma nifesta tions. In the localized variant. a
number of affected pat ients demonst rate a specific defect
of bactericidal activity toward A. acunomycetemcomttans.
Although th is is a controversial topic, several investiga­
tors have suggested that aggressive periodontitis requires
specific bacterial flora and the presence of a select ive
immune dysfunction that allows these pathogen s to
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flouri sh. This unique patte rn of im mune alteration may
explai n the failure to defend app rop riate ly agai nst certai n
periodontal pathogens w it hout exh ibiting systemic signs
of immunodeficiency.

Clinical and Radiographic Features
Localized aggressive periodontitis. As previou sly

stated, aggressive periodontiti s can be localized or gener­
alized. One large study of children aged 5 to 17 years in
the United States demonstrated a prevalence of 0.53% for
the localized form and 0.13 % for the generali zed variant.
Local ized aggressive periodonti t is ty pically begins
around the ages of II to 13 years and has a strong familia l
tendency. The following specific features have been delin ­
eated by the American Academy of Periodonto logy;

• Circumpubertal onset
• Robust serum ant ibody response to infect ing

agents
• Attach ment loss localized to the first molar s and

incisors. w ith involvement of no more than two
teeth other than the first molars and Incisors

This form may app ear to locali ze arou nd the first
mol ars and the incisors, possibl y because these teeth
have been erupted for the longest durat ion of t ime (Figure
4-36) . Typ icall y, there is a lack of gingival in flamm at ion,
wit h minimal plaque and calculus; however, subgingival
plaque is present on every affecte d root. The rate of bone
destruction is 3 to 5 times faster than that seen in chronic
periodont it is.

In the first molar regions, radiographs reveal verti cal
bone resorp tion that often is bilateral and symm etric. In
classic cases an arc-sh aped zone of bone loss extends
from the dista l aspect of the second bicuspid to the mesial
aspect of the second mo lar. Similar involvement is
apparent aro und the anterio r teeth . Tooth migration and

A

Figure4 ·36 • localized aggressive periodontitis. A. Loss of bone support in the area of the first
molarsand incisorsof both maxillary and mandibu lar right quadrants in a l -t-year-old patient.
B, left quadrants of the same patient depicted in A. Note the similar pattern of bone loss in the
area of the first mola rsand incisors.

B
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mobility are com mon. If untreated . the process often
cont inues until the teeth are exfoliated. In about one th ird
of patients affected with localized aggressive periodon ­
titis. progression to more generali zed disease occurs.

Of all the pathogens in denta l plaque. A.actinomycetem­
comitans appears to be predominant in locali zed aggres­
sive periodontitis. Th is bacterium is present in disease
sites in more than 90% of the cases. Its abi lity to invade
gingiva l ti ssue has created difficu lties in mechani cal
eradica tio n. Knowledge of its importance to the disease
process has led to remarkable advan ces in therapy.

Generali z ed aggressive periodontitis. Gene ra lized
aggressive periodontit is may not represent a distinct
disease entity but, rather, may be a collect ion of young
adul ts with advanced peri odontal disease. Man y cases
may repre sent locali zed aggressive periodontiti s that
has become more generalized with tim e; other cases ini­
tially demonstrate generalized di sease. The American
Academy of Periodontology recognizes the following
featu res:

• Usuall y diagnosed in patients unde r the age of 30
but may occu r at any age

• Poor serum antibody respon se to infecting agents
• Pronou nced episodic destruct ion of periodontal

attachment and alveolar bone
• Generali zed loss of attac hment tha t must affect at

least three teeth oth er than the first mo lars and
incisors

Most affected pat ients are between the ages of 12 and
32. ln contrast to the localiz ed varia nt , heavy plaqu e. cal­
culus, and marked gingival in flammation may be present.
Compared with the localized variant, more teeth are
affected and the bone loss is not restr icted to specifi c
areas of the jaws.

Although the locali zed pattern is associated primari ly
with A. acttnomyce temcomitans, the pathogens active in
the genera li zed variant are more complex, more closel y
aligned to chronic periodontit is, and also involve organ ­
isms such as P. tntetmedia. P. gingivalis, B. [otsythus,
F. nucleatum, Campyiobactet rectus, and various spiro ­
chetes. In patients who progress from the locali zed to
generalized pattern , the associated periodonta l patho­
gens ofte n become more diverse as the patient ages and
the disease becomes more widespread.

Histopathologic Features
The microscopic examination of granulation tissue
removed from sites of aggressive period ontitis is not dif­
ferent drama ticall y from that seen in chronic periodont itis.
In spite of this, initial histopathologic examination of the
materia l removed from active sites of disease is manda­
tory to ru le out the possibi lit y of other disease processes,
such as Langerhanscell disease (sec page 513). Even w hen

ORAL & MAXILLOFACIAL PATHOLOGY

the attachment loss presents in a classic locali zed pattern,
systemic disease cannot be eliminated without an exam­
ination of tissue. The definitive diagnosis centers on the
clin ical. radiographic, histopathologic, and microbiologic
findings , combined with the family history and leukocyte
function tests.

Treatment and Prognosis
Unlike the treatment used for patients with chro nic peri­
odonti tis, scaling and root planing alone do not stop pro­
gression of aggressive peri odont itis. The defects inleuko­
cyte function, in addit ion to the invasive capabilities of
the involved pathogen ic organisms. mandate the use of
antibioti cs in combination with mechanical removal of
subgingival plaqu e and inflamed periodonta l tissues.
Tetracycline. amoxicillin and c1avulanate potassium. and
a combination of amoxicillin and metroni da zole are the
medi cat ion s of choice (although minocyclin e and
erythromycin also are used). Some investigators have
claimed bette r results if the scaling and root planing are
completed within a 24-hour per iod, rath er than treating
a quadrant at a time over an extended period. Reinfec­
tion of prev iously cleaned areas by organisms from
untreated sites is thought to worsen the response to
therapy .

Antibiotics are prescribed . and surgery is performed
2 days after the initiation of the antimicrobia l therapy.
Surgery is approached in a manner similar to thai
described for chronic periodontitis. Chlorhexidine rinses
are used for 2 weeks after surgery. A reevaluat ion with
professional proph yla xis is performed once a month for
6 months and then every 3 months thereafter.

Specimens for anae robic cul tures are ob tained at
each 3-month recall . Patien ts w ith refrac tory di seaseor
sign if icant co lo n izat io n by pathogen ic organisms
receive addit iona l courses of appropr iate an tibiotics.
Long- term foll ow-up is mandatory becau se of the pos­
sibility of reinfection or incomplete eliminat ion of the
organ isms. Dental pract itioners should alert proband
patients wi th aggressive periodont iti s of the possibie
genetic tra nsmission of the disease process. In general,
patients diag nosed w it h local ized aggressive per iodon­
ti tis typically exh ib it relat ively stable disease, w hereas
those ini tiall y dia gnosed w ith generalized involvement
often continu e to lose periodontal attachment and
teeth.

PAPILLON-LEFEVRE SYNDROME
Papill on and Lefevre initially described the syndrome that
bears their names in 1924 . This autosomal recessive dis­
order predominantly demonstrates oral and derrna to­
logic man ifestations; similar dermatologic changes can
be seen in the absence of oral findings (ke ratoderma
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palmoplantar of tl nna-Thost and Meleda disease).
Because of the autosomal recessive inheritance pattern.
the parents are not typicall y affected; consangui nity is
noted in approximately one th ird of the cases. The pre­
dominan t oral fi nding is accelerated perio don ti tis that
appears to be caused by defects in neut roph il funct ion
and mult ip le immune mediated mechani sms.

Genet ic stud ies of patient s w it h Pa pil lon-Lefevre syn­
drome mapped the maj or gene locus to an interval on
chromosome I I q 14 and revealed mutat ion of the
cathepsin C gene. This gene is impor tant in the str uc­
tural growth and development of the skin and is crit ical
for appropriate imm une response of myeloid and lym­
phoid cells. Loss of appropr iate funct ion of the catheps in
Cgene is tho ught to result in an alt ered imm une response
to infectio n. In addition. the altered gene may affect the
integrity of the junctional epithelium surrounding the
tooth.

A closely related disease. Ha im-Munk syndrome.
also exhib its palmopla ntar keratos is. progressive per i­
odontal disease. recurrent skin infections. and several
skeletal malformation s. In th is syndrome. the skin man­
ifesta tions are more severe and the periodontal disease
is milder. Haim -Mu nk syndrome also exhibits mutat ion
of the cathepsin C gene and has been show n to repre­
sent an allelic variant of Papil lon-Lcfevre syndrome.

Clinical and Radiographic Features
Papil lon-Lefevre synd rome exhibits a prevalence of I to
4 per million people in the pop ula tion. and carriers are
thought to be present in 2 to 4 per thousand persons . In
most cases. the dermatologic manifestations become
clinically evident in the first 3 years of life. Diffuse tra ns­
gredient (first occurs on the pa lms and sales and then
spreads to the dorsa of the hands and feet) palmar­
plantar keratosis develops. with occas ion al repo rts of dif ­
fuse follicular hyperkera tosis and keratosis on the elbows
and knees (Figure 4- 37). Other less common sites of
involvement include th e legs, thighs. dorsal surface of the
fingers and toes. and (rarely) the trunk. Although the
appea rance of the dermatologic man ifestat ions is vari­
able. the iesions typi call y present as w hite. light yellow.
brown. or red plaques and patches that develop crus ts.
cracks, or deep fissures. Some pat ients describe wo rs­
ening In the w inter. and others describe keratotic desqua­
mation. which may be confused w ith psoriasis.

The oral manifes tations consist of dramatically
advancedperiodont itis that is seen in both the deciduous
and permanent dentitions and develops soon after the
eruption of the teeth . Extensive hyperplastic and hemor­
rhagic gingiv it is is seen (Figure 4-38) . A rap id loss of
attachment occurs. wi th the teeth soon lack ing osseous
support and rad iographically appearing to float in the
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soft tissue (Figure 4-39) . W ithout aggressive thera py. the
loss of the denti tion is inevitable. Mobil ity and migration
of the teeth are observed consistently. and masti cation
often is pai nfu l because of the lack of support. The teeth
spontaneously exfo liate or are removed because of sen­
sitivity during functi on. Th is process prematu rely elim­
inates the deciduo us dent iti on; wi th erupt ion of the per­
manent teeth . the destruct ive pattern is dupl icated,
W hen the teeth areabsent . the alveo lar mucosa is normal
in appearance.

Although ot her pat hogenic bacteria have been iso­
lated from sites of active disease. A. actinomycetemcomt-

Figure 4 -37 • Papillon-Lefevre syndrome . Plantar keratosis of
the soles of both feet. (Courtesy of Dr. James L Dickson.)

Figure 4 -38 • Papillon-Lefevre syndrome. Diffuse erythematous
and hyperplast ic gingivitis. (Courtesy of Dr. James L. Dlckson.)
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Figure 4 -39 • Papillcn-Lefevre syndrome. Multlfocal sites of
bone Joss in all four quadrant s. (From Giansanti JS, Hrabak RP.
Waldron CA: Palmoplantar hyperkeratosis and concomita nt
per iodon tal destruct ion [Papillon-Lefevre syndrome], OralSurg
Oral Med Oral Patho/36:40. 1973.)

tans has been related di rectl y to the peri odontal destr uc­
tion. Alt hough there is a hereditary component and
leukocyte dysfun ct ions can be demonstrated. it appears
that th ere mu st be an infecti on w ith a specific, potent
bacteriu m, such as A. acunomycetemcomnans. for the peri ­
odontal com ponent to develop. Int eresting ly. one inves­
tigation documented the development of approp riate
peripheral leukocyte func tion after successful resolu tion
of the pat hogenic organisms responsible for the peri­
odont itis. This indica tes that the leukocyte dysfunction
may be induced by infect ion w it h A. actinomycetemcomi­
tans (possibly secondary to generated leukotoxinsl.

In addition to the dermatologic and oral man ifesta­
tions, nume rou s investigators have documented less fre­
quent findings. Ectopic calcifications of the falx ccrebrt
and choroid plexus have been reported in addit ion to an
increased susceptibility to infect ions beyo nd the ora l
cav ity. Pyode rma. fur unculos is. pneum onia, hep atic
abscesses. and ot her infections have been doc umented.

Htstopathologlc Features
Once again . the hi stop ath ologic featu res of Papillon­
Lefevre syndrome resemble those seen in chronic perio­
dontitis and arc not specific. Submitted ti ssue often con­
ta ins hyperplastic crevicular epith eli um with exocytosls.
The und erl ying connective ti ssue exhibits increased vas­
culari ty and a mixed in flam mator y cell ular infiltrate
consis t ing predomina ntly of po lymorphonuclear leuko­
cytes . lymphocytes. histiocytcs. and plasma cells. Ini­
ti all y. histopathologic examination is recommended to
ru le out ot her pathologic causes of the per iodo ntal
destru ction .

Treatment and Prognosis

The most successful treatment of the skin lesions has
been administration of retinoids (e.g.. etretinate). which
has resulted in remarkable lrnprovcrnent with complete
clearance in the majority of pati ents. Surpri singly. a few
authors have report ed improvement of the associated
periodontal disease du ring per iods of retinoid adminis­
tration. Possible adverse react ions of the retinoids include
angul ar cheilit is. dry lips. hair loss. ar thralgia. tendinous
and ligamentous calci fications. and teratogenici ty.

Attemp ts at resolutio n of the periodontal disease often
have been fru strating. In spite of extensive periodontal
therapy and antib ioti cs. in many pati ents the disease
progresses unt il all teeth are lost. However. several inves­
tigators have reported a cessatio n of attachment Joss,
and two different treatm ent app roaches have been used.

Despite the usc of numerous antibiotics, several reports
document a difficulty in resolution of the infecti on asso­
ciated w it h teeth that already exhibit attachment loss.In
some of the cases. all of the periodonta lly invo lved decid­
uous teeth were extracted and followed by a period of
edentu lousness wi th antibiotic treatment in an attempt
to remove the causative pathogens. Tetracycli ne was
successful in preventing the redevelopme nt of periodon­
tit is in the perman ent teeth after the extract ions and the
resolution of the infect ion in the deciduou s dentit ion.
However. penici ll in . ery thro myc in. metro nidazole. and
tetracycli newere all unsuccessfu l in resolving activesites
of periodo nt it is.

The second approach revolves around direct attack
against A. acunomycetemcomttans. In one investigation,
culture and sensitivity test ing revealed that the most
effecti ve anti biotic regimen was amox icillin and clavu­
lanatc potassium . Ceftriaxone and eryt hromyci n were
moderat ely effective: penicil lin . tetracycline. and chlo­
ramph enico l were less effective. Metronidazole and
orni dazole were ineffective. In another report . sensitivity
test ing suggested use of ery thromycin and tetracycline:
however. inadequate clearance of A. l1ctinomycetemcomi­
tans was seen after usc of rninocycline followed by eryth­
romyci n. Ultimately. clearance was achieved through
mechanical removal comb ined w ith ofloxacin. It appears
clear that clearance of A. acunomycetemcomttans is manda­
tory. but the antibiot ic best suited for this task is variable.

Through the use of mechanical plaqu e control and
appropriate antibiotics directed toward A. actinomycetem­
comitans, the cou rse of the disease may be altered. The
progression of attachm ent loss is slowed dramatically,
and the teeth that erupt after the initiat ion of therapy do
not develop periodontal dest ruction . Rigorous oral
hygiene. chlorhexidine mouth rinses. frequent profes­
sional prophylaxis. and periodic appropriate ant ibiotic
therapy arc necessary to r long-t erm maintenance.
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Bacterial Infections
CHAPTER OUTLINE
Impet igo
Erysipelas
St reptococcal Tonsillitis and

Pharyngit is
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IMPETIGO
Impetigo isa superficial infection of the skin that is caused
by Streptococcus pyogenes and Staphylococcus afm:us, either

separately or together. This infection is endemic in young
children and can occur in epidemics. Intact eplthc ll urn is
normally protect ive again st infect ion; therefore. most
cases arise in areas of dermatiti s or prev ious trauma .

such as cuts. ab rasion s. or insect bites. Individuals har­
boring the organisms can transmit them thro ugh skin
contact. and outbreaks arc associa ted w ith poor hygiene.

crowded living condi tions . and hot . humid cl imates.

Clinical Features
Impetigo most commonly occurs on the skin of the face
or the extremities. Two clinical pattern s are seen. The
infection may produce fragile vesicle s that qui ckl y rup ­
turc and are replaced by thi ck. adherent . amber crusts;
in other instances. longer-la sting flaccid bu llou s lesions
develop (Figure 5-1). Afte r the bullae rupture. thin. ligh t­
brown (honey-colored) crusts develop . Pruritus and
regional lymphadenopathy may be seen. but systemic
manifestations. such as fever. arc not normally present.
Some cases appear like exfoliat ive cheilitis (sec page 266)
ormay resemble recurrent herpes simplex (see page 216).

Diagnosis

A strong presumptive diagno sis can normall y be made
from the clinica l presentati on . W hen the diagnosis is not

obv ious clinica lly. the defi nitive diagno sis requ ires iso­
lati on of S. pyogenes or S. aureus from cultures of involved
skin.

'Treatment and Prognosis
For patients with nonbullous impetigo involving only a
small area w ith few lesions. topical mupirocin has been

show n to be effecti ve. For bullous or more extensive
lesions, topica l antibio tics often are insufficient; the treat­

ment of choice is a l -wcck course of a systemic oral an ti­
biotic. The best ant ibiotic is one that is effective aga inst
bot h S. pyogenes and penicill in - resistant S. mlreus. Clin ­
damycin. cephalexin, and dicloxacillin represent good
current choices. Ery thromycin is also frequentl y used. but
resistance by S. allreus has become an increasing prob lem .

If left unt reated. the lesions often enlarge slow ly and
spread . Serious complications. such as acute glomeru lo­
nephriti s. arc rare but possib le in pro longed cases. Inap­
propriate diagnosis and treatment wi th topical cort ico­
steroids may produce resolution of the surface cru sts, but
inf ecti ous. red. raw lesions remain.
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Figure 5-1 • Im pet igo. Amber crusts of skin of the chin.

ERYSIPELAS
Erysipe las is a superficial skin infection most commonly
associated wi th p-hemolytic st reptococc i (usually group
A but occasionally ot her groups such as group G). Other
less common causative organisms include S. mucus,
Pneumococcus, Klebsiella pneumontae, Yersinia entetocol­
itica, and Haemopl1i1 l1s illfillenzae. The infection rap id ly
spreads through the lymphat ic channels, which become
fille d w it h fibrin, leukocytes, and streptococci. Although
also associated w it h ergotis m, the term Saint Anthony 'S
fire has been used to describe erysi pelas. Because the
French House of St. Anthony, an eleventh century hos­
pital, had fiery red wa lls similar to the color of erysipe ­
las, the term Saint Anthony 's firewas used to describe this
disease. Today. classical facial erysipelas is a rare and
often forgotten diagnosis. At ti mes, the app rop riat e diag­
nosis has been delayed because of confusion w ith facial
celluli ti s from dental infect ions.

clinical Features
Erysipelas tends to occu r pr ima ril y in young and elderly
patients or in those who are debil itated or diabeti c. The
infect ion may occur anywhere on the skin, especially in
areas of previous trauma. An increased prevalence is
noted in the w int er and spring month s.

Wh en lesions occur on the face, they normall y appear
on the cheeks, eyelids, and bridge of the nose, at times
producing a butte rfly -shaped lesion that may resemble
lupus erythem atosus (see page 689). If the eyelids are
involved, they may become edematous and shut, thereby
resembling angioedema (see page 308) . The affected
area is pain ful , bright red, well circ umscribed, swollen,
indurated, and warm to the touch (Figure 5-2). Alt houg h
not frequent , other signs and symptoms (e.g.. fever, ele­
vated white blood cell count , nausea, vomit ing) may be
present. Diagnost ic confi rmation is difficult because cul­
tu res are not usuall y benefi cial.
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Figure 5-2 • Erysipelas. Red. swollen area ofthe left cheek.

Treatment and Prognosis
The treatment of choice is penicill in or ery thromycin. On
the initiation of therapy, the area of skin involvement
often enlarges, probably secondary to the release of
toxi ns from the dying streptococc i. A rapid resolution is
noted within 48 hours. Wit hout appropriate therapy,
possib le complications include abscess format ion, gan­
grene, necroti zi ng fasclttls. toxic- shock syndrome with
possib le mult iple organ failure, thromboph lebit is, acute
glomerulonephritis, septicemia, endocardi tis . and death.
Recurrences may develop in the same area, most likely
in a previous zone of damaged lymphat ics. With repeated
recurrences, permanent and disfigur ing enlargements
may result. In cases w it h mult ip le recurrences, prophy­
laxis w it h oral penicil lin has been used.

STREPTOCOCCAL TONSILLITIS
AND PHARYNGITIS
Tonsilli tis and pha ryngitis are extremely common and
may be caused by many different organ isms. The most
common causes are group A, p-hemolytic streptococci,
adcnovtruses, enteroviruses, influenza, parainfluenza,
and Epstein-Barr virus. The streptococcal variety is one
of the most common bacterial infections in humans and
represents as man y as 25% of the cases of pha ryngitis.
Spreading is typically by person-to-p erson contact with
infectious nasal or oral secretions.
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Clinical Features

The signs and symptoms of ton sill i ti s and pharyn g i ti s
vary from mild to inten se. Common findings include
sudden onset of sore thr oat, temperature of 101 0 to
104' F, dysphagia, tonsi llar hyperplasia, redness of the
oropharynx and tonsil s. pala ta l petech iae, cerv ical
lymphadenopathy. and a yellowish tonsi llar exudate that
maybe patchy or confluent (Figure 5-3) . Systemic symp­
toms, such as headache, malaise, anorexia, abdominal
pa in. and vomiti ng, may be noted. especia lly in younger
children. Rhinit is. laryngitis, and bronchi ti s are typically
associated w ith the viral infections and normally are not
present in st reptococcal pharyngotonsil lit is.

Diagnosis
A diagnosis of st reptococcal pharyngotonsi lli t is based
solely on cli nical features is most diffic ult. but laboratory
testing of all patients w ith sore throat cannot be just ified.
Diagnostic testing is recommended only for those pati ents
with clinical and epidemio logic findings that suggest
streptococcal infecti on. The majority of pati ents affected
with group A. p-hemolyti c streptococcal phary ngitis arc
between the ages of 5 and 15 years, and the infection
occurs most frequently in the latewinter, early spr ing, or
summer. Certain clinical features (e.g., conjunctivit is,
cough, hoarseness, coryza , discrete ulcera tive lesions,
viral exanthem, diarrheal strongly suggest a vi ral cause
and should lead away from testi ng for a streptococcal
cause. Diagnostic conf irmation can be obta ined by throat
culture or use of a rapid antigen detection test.

Treatment and Prognosis
In addition to reducing the local ized morbidity of the
infection, the main goals of therapy are to prevent devel­
opment of acute rheuma tic fever and complications such
asacute glomerulonephr it is. toxic shock- like synd rome,
bacteremia, and deep tissue celluli tis. Initiati on of appro­
priate therapy wi thin the first 9 days after development
of the phary ngiti s w ill prevent rheumatic fever.

Group A streptococci are uniforml y sensitive to peni ­
cillin. Cephalospor ins (e.g., cephalexin, cefadroxill also
are effective but more expensive . Erythromycin is used
on ly in patients wh o have a know n sensitivity to peni ­
cillin. Newer macrolides (e.g., cJa rithromycin, azi th ro­
mycin) have similar effectiveness but cause less gas­
trointestinal dist ress when compared w ith eryt hromycin .

No single regi men eliminates pharyngea l patho­
genic streptococci in 100 % of treated patients. Post­
therapeuti c laboratory testing is reco mmen ded in
patients with a fami ly histo ry of rheumatic fever, dur ing
outbreaks of acute rheumat ic fever or streptococcal
glomeruionephrit is, during outbreaks of streptococcal
pha ryngitis in semiclosed communit ies, and when "ping
pong" spread is occurri ng w ithin a family. In these cases,
clindamycin often isab le to clear the organism in pat ients
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Figure Sw3 • Tonsillitis. Hyperplastic pharyngeal tonsils, with yel­
lowishexudate of crypts.

w ho continue to demonstrate positive culture after peni­
cil lin therapy.

SCARLET FEVER
Scar let fever is a systemic infecti on produced by group
A, p- hemolytic streptococci. The disease begins as a
streptococcal tonsi ll it is w it h pharyngit is in which the
organisms elaborate an erythrogenic toxin that attacks
the blood vessels and produces the characteristic skin
rash. The incubati on peri od ranges from 1to 7 days, and
the signif icant cl inica l find ings include fever, enanthem,
and exant hem.

Clinical Features

Scar let fever is most common in children fro m the ages
of 3 to 12 years. The enanthem of the oral mucosa
invo lves the tonsils. pharyn x. soft palate. and tongue (see
streptococcal pharyngotonsi ll it is in previou s section),
The tonsils, soft palate, and pharynx become erythema­
tous and edemato us, and the tonsilla r crypts may be
fi ll ed wi th a yel lowish exudate. In severe cases, the exu ­
dates may become confluent and can resemble dip h­
ther ia (see page 166),

Scattered petech iae may be seen on the soft palate.
Duri ng the first 2 days. the dorsa l surface of the tongue
demonstrates a white coat ing through wh ich only the
fungiform papil lae can be seen; thi s has been called
whi te strawberr y tongue (Figure 5-4) . By the fourth or
fi fth day. red strawberry ton gu e develops when the
w hite coati ng desquamates to reveal an erythemat ous
dorsal surface with hyperpl astic fungiform pap illae.

Classically, in untreat ed cases , fever develops
abru pt ly aro und the second day. The pat ient 's tempe ra­
tu re peaks around 103 0 F. and it return s to normal w ithin
6 days. The exant hemato us rash develops w it hin the fir st
2 days and becomes widespread within 24 hours. The
classic rash of scarlet fever is distinctive and often is
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figure 5 -4 . Scarlet fever. Dorsal surface of the tongue
exhibiting white coating in associat ion with numerous en larged
and ery themato us fungiform pap illae (white st rawbe rry to ngue) .

referred to as a " sunburn w it h goose pimples." Pinhead
punctate areas tha t are normal in co lor project th roug h
the erythema . giving the skin of the tru nk and ext remi­
ties a sandpaper textu re. In con trast, the face exhibits a
diffuse erythema w ithout puncta te zones. The rash is
more in tense in areas of pressure and skin folds. Often
there are tra nsverse red strea ks, known as Pastla's lines.
w hic h occur in the skin folds secondary to the cap illary
fragility in these zo nes of st ress. The mo ut h demon­
strates circumoral pallor.

The rash usually clears wi thin I week. and th en a
period of desquamat ion of the skin occu rs. Thi s scaling
begins on the face at the end of th e fi rst week and spreads
to the rest of th e skin by the third week. with the ext rern­
ilies being the last affected. The desquamat ion of th e face
produces small flakes: the skin of the tru nk comes off in
th icker. la rger flakes. Th is per iod of desqu amation may
last from 3 to 8 weeks.

Diagnosis
A cult ure of th roa t secret ions may be used to co nfirm the
diagnosis of st reptococcal infecti on . but th is has been
rep laced by several methods of rapid detect ion of anti­
gens that arc speci fic for grou p A. p-hemolytic strepto­
cocci. Failure to respond to appropriate an tibiotics sho uld
alert the clinician that the de tected st reptococci may rep­
resent an intercurrent ca rrier state and othe r causes of
in fecti on should be investiga ted.

Treatment and Prognosis
Treatment of scarlet fever is necessary to prevent the pos­
sib ility of complications. suc h as rheumatic fever or
glomerulonephritis. The treatment of choice is oral pen i­
cilli n. with erythromycin reserved for patients who are
allergic to peni ci llin . The fever and symptoms show dra-
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rnatic improvement w it hi n 48 hou rs after the initiatio
of t reat ment. W it h appropr iate therapy. the pro gnosis i
excellen t.

TONSILLOlITHIASIS
Tonsi ll oli ths are calcified str uctures th at develop in
enlarged tonsi lla r cry pts that arc packed w ith bacteri

and organic debris. The calcificat ions develop within '.
ma ss of desquamated epit helium . serum . food debris. and.
bacteria l colonies. Recurrent tonsil iar infl amma tion may
promote the developmen t of these ton si llar concretions.

Clinical and Radiographic Features
Tonsillol ithiasis can develop over a wide age range. from
childhood to old age. w ith a mean patient age in the early
40s. Men and wo men arc affected equally. These calcifi­
cati ons may vary from small clin ically insign ificant lesions
to massive calcifications more tha n 14 cm in length. Ton­
sillolit hs may be single or mu ltip le. and bila teral caseshave
been repo rted. Many tonsi llohths, especially the smaller
examples. are asymptomatic. However. these calcifica­
tions can promote recurrent tonsillar infections and may
lead to pai n. abscess for mation. ulcerati on . dysphagia.
and halit osis. In pat ients with large stones, clinical exam­
inati on often reveals a hard. yellow submucosa l mass of
the affec ted tonsil. In elderly patients. large tonsill oliths
can be aspirated and produce significant secondary pul­
monary complications. On occasion . tonsilloliths may be
discovered on panoram ic rad iog raphs as radiopaque
ob jects superimposed on the midportion of the ascending
mandibula r ramus (Figure 5-5) .

Diagnosis
A st rong presumpt ive diag nosis can be made through a
combina tion of the cli nica l and radiographic features.
The definitive diagnosis can be confirmed by the demon­
st rat ion of the calculi on remova l of the affected tonsil.

Treatment and Prognosis
Superficia l ca lcu li can be enucleated: deeper ton silloliths
requ ire excision of the affected tonsi l. Deep tonsill olit hs
discovered incidentally during evalua tion of a panoramic
radiograph often arc not treated unless associated with
significant tonsi llar hyperplasia or clinical symptoms.

DIPHTHERIA
Di phtheria is a li fe- threatening infection produ ced by
Cory nebacterium diphtheriae. The disease was first
described in 1826. and C. diphtheriae (also term ed Kfebs­
Loftier bacillus) was discovered initiall y by Klebs in 1883
and isolated in pure culture by Loftier in 1884. Humans
are the sole reservoir. and the infection is acquired
through con tact with an infected person or carrier. The
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bacterium produces a lethal exotoxin that causes tissue
necrosis. thereby providing nutr ients for further growth
and leading to periph eral spread. However. an effective
antitoxin has been availabl e since 1913. and immuni za­
tion has been w idespread in North America since 1922.

In the first edition of this textbook. it was stated that
diphtheria was incl uded main ly for historical int erest
because the world wa s on the thre shold of virtua l erad­
icatio n of this infection in developed countries. However.
a recent epidemic in Russia reveals how rapidly such
advances can be reversed in the absence of an effective
immunization program . Th e epidemic began in M oscow
and spread to involve all of the new ly independent states
ofthe former Soviet Union. During thi s outbreak. greater
than 150.000 cases were reported w it h approximately
4500 deaths. This one epidemic represented greater than
90% of all cases reported between 1990 and 1995. The
process was finally contro lled by adm in istrat ion of vac­
cine to all children. adolescents. and adults (regardless
of immunization histories).

In addition to this epidemi c, infections may occur in
people who are immunosuppressed or who have failed
to receive booster injection s as required . Isolated out­
breaks still are reported in the urban poor and Nati ve
American popu lat ions of Nort h America .

Clinical Features
The signs and symptoms of diphtheria aris e 1 to 5 days
after exposure to the organism. The initial systemic
symptoms. w hich include low-grade fever. headache.
malaise. anorexia. sore throat . and vomiting. arise grad­
ually and may be mi ld . Alt hough skin wou nds may be
involved. the infectio n predom inan tl y affects mucosal
surfaces and may produce exudates of th e nasal.
tonsillar. pharyngeal. lar yngotracheal. conjunctival. or
genital areas. Involvement of the nasal cavit y is often
accompanied wi th prolonged mucoid or hemorrhagic
discharge. The oropharyngeal exudate begins on one or
both tonsils as a patchy. yel low ish- white, thi n film that
thickens to form an adherent gray covering. W ith time .
the membrane may develop patches of green or black
necrosis. The superficial epi thelium is an int egral por­
tionof this exudate. and attempts at removal are difficult
and may resul t in bleeding. The cover ing may cont inue
toinvolve the entire soft palate. uvula. lar yn x. or trachea.
resulting in st rido r and respira tory diffi culties. Palatal
perforation has rarely been reported.

During the recent Russian epidemic. pat ients wit h
lesions isolated to the oral cavity were documented. In
these patients. scattered areas of necrosis were noted on
thebuccal mucosa. upper and lower lips. hard and soft
palate. or tongue. Such localiza tion is rare and makes
diagnosis more dif ficult.

/6 7

Figure 5-5 • Tonsillolit hs. Cluster of radiopacities (arrow) in the
midport ion of the ascending ramus. (Courtes y of Dr. J.R. Cramer.)

The severity of the infecti on corre lates with the spread
of the membrane. Local obstruct ion of the airway can be
lethal. Involvement of the tonsils leads to significant cer­
vical lymphadenopathy. which often is associated w ith an
edematous neck enlargement known as bull neck. Toxin­
related paral ysis may affect oculomotor. facial. phar yn­
geal. diap hragmatic. and intercostal muscles. The soft
palatal paral ysis can lead to nasal regurgitat ion during
swallow ing. Oral or nasal involvement has been report ed
to spread to the adjacent skin of the face and lip s.

Although bacteremia is rare, circulating toxin can
result in systemic complications. Myocardi tis and neuro­
logic difficu lties are seen most frequently and are usu­
all y discovered in pat ients with severe nasoph aryngeal
diphtheria. Myocarditis may exhi bit as prog ressive weak ­
ness and dyspnea or lead to acute congestive heart
failure. Neuropath y is not uncomm on in patients with
severe diphtheria. and palata l paral ysis is the most com­
monly seen manifestation. A peripheral po lyneur iti s
resembling Guil lain-Barre syndrome also may occur.

Diagnosis

Although the cli nica l presentation can be distinct ive in
severe cast's, labora tory confirmation should be sought
in all instances. The specimen for culture should be
obtain ed from underneath the diphtheri c membrane. if
possibl e. or from the surface of the membrane. Cult ure
mater ial also should be obta ined fro m the nasal mucosa.

Treatment and Prognosis

Treatment of the pat ient w ith diphther ia should be initi­
ated at the time of the cli nical diagnosis and shou ld not
be delayed until the result s of the cu lt ure are received.
Anti toxin should be administered in comb ination with
anti biotics to prevent further toxin production . to stop
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the local infection. and to prevent transmission . Erythro­
myc in. proca ine penici lli n. or intravenous (IV) penicillin
may be used. Most patients are no longer infect ious after
4 days of ant ib iotic therapy. but some may retain vita l
organisms. The pati ent is not considered to be cured until
three consecut ive negati ve culture speci mens are
obtained.

Before the development of the antitoxin. the mortality
rate app roached 50%. usually from cardiac or neuro ­
logic comp lications. The current mortality rate is less
tha n 5% . but the outcome is unpredictab le.

SYPHILIS (LUES)
Syphil is is a worldwide chro nic infection produ ced by
Treponema pallidum. The organism is extremely vul ner­
able to drying; therefore. the primary modes of tra ns­
mission are sexual contact or from mother to fetus.
Although the risk of infection from blood tra nsfusion is
negligib le because of serologic test ing of donors . trans­
missio n through exposure to in fected blood is theo reti ­
cally possible because the organi sm may surv ive up to
5 days in refrige rated blood.

After the advent of penicilli n therapy in the 1940s. the
incidence of syphi lis slow ly decreased to a low poi nt in
1956; since that ti me. the infection rate has peaked and
tro ughed in approxim ately 10-yea r cycles. Overall . ther e
is a trend toward an increasing incidence. The World
Health Organ izat ion esti mated approximately 12 million
new cases of syphil is occurred in adu lts wo rldwide in
1995. The prevalence of infect ion is 50 to 100 ti mes
higher in the United States when compa red with other
industrialized countries.

The primary cause for a recent upsurge in cases
appears related to crack cocaine abuse and the barter of
illegal drugs for sex. Although the data varies from year
to year. a significa nt and prolonged increased prevalence
has been seen in African Americans. In the past, there
was a male predominan ce tha t approached 3.5: 1 dur ing
certain recording periods. Recentl y the male-to-fema le
ratio has dropped to approximately I : r . most likely
because of elevated rates of syphilis among women
involved in prostitution related to crack cocaine. Th is
increased incidence in females has ul timatel y result ed in
another inc reasing problem. congenita l syphi lis.

In patients with syphi lis. the infection undergoes a
characterist ic evolution that class ically proceeds
through three stages. A syphili tic patient is highly infec­
tious only during the first two stages. but pregnant
women also may transmit the infectio n during the latent
stage. Maternal transmission during the first two stages
of in fect ion almost always results in miscarriage. sti ll ­
bi rth . or an infant w it h congenital malformat ions. The
longer the mother has had the infect ion. the less the
chance of fetal in fection. infect ion of the fetus may occur
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at any time during pregnancy. but the stigmata do not
begin to develop until after the fourth month of gesta­
t ion . The cli nica l changes secondary to the fetal infec­
tion are known as congenital syph ili s. Because of the
morbidi ty and mortal ity associated w ith th is infection. it
is recommende d that all pregn ant wo men be screened
for syphilis ear ly in the gestation period.

Oral syphilitic lesions are uncommon but may occur
in any stage. Man y of the changes arc secondary to oblit­
erative endarteri tis, which occurs in areas of infection.

Clinical Features
Primary syphilis. Primary syphilis is characte rizedby

the chancre that develops at the site of inoculation.
becomi ng cli nically evident 3 to 90 days after the initial
exposure. Although mu ltiple lesions may be seen occa­
sionally. the majority of chancres are solita ry. The external
genitalia and anus are the most common sites, and the
affected area begins as a papular lesion. wh ich develops
a central ulceration . Less than 2% of chancres occur in
other locati ons. but the oral cavity is the most common
extragenital site. Ora l lesions are seen most commonly
on the lip. but other sites include the tongue. palate. gin­
giva. and tonsil s (Figure 5-6) . The oral lesion appearsas
a pain less. clean-ba sed ulcerat ion or. rarely. as a vas­
cular pro liferation resemb ling a pyogenic granuloma.
Regional lymphadenopathy. which may be bilateral. is
seen in most patien ts. At this time the organism is
spreading systemica lly thro ugh the lymphatic channels.
sett ing the stage for future progression. If unt reated. the
ini tia l lesion heals within 3 to 8 weeks.

Secondary syphilis. The next stage is known as sec­
ondary (disseminated) syphilis and is discovered clini­
cally 4 to to weeks afte r the in it ial infection. The lesions
of secondary syphil is may arise before the primary lesion

figure 5 -6 • Chancre of primary syphilis. Ulceration of the
dorsal surface of the tongue on the left side . (From Neville BW,
Oamm DO, White OK: Color atlas of cfinical oralpathology. ed 2,
Philadelphia, 1999. Williams & Wilkins.)
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has resolved completely. During secondary syphilis. sys­
tem ic symptoms often arise . The most common are pain­
less lymphadenopa thy. sore throat. mal aise, headache,
weight loss , fever. a nd musculos keleta l pai n. A consls­
lent sign is a d iffus e, pa inless. maculopapula r cu ta neous
rash . which is widespre ad a nd ca n eve n affect the pa lma r
andplanta r are as (Figure 5-7). The rash a lso ma y involve
theoral cavity a nd appear as red. maculopapula r a reas.
Although the skin ra sh ma y res ult in areas of sca rring
and hyperp igmen tat ion or hypopigm en tation . it heal s
without scarring in the vast ma jority of pat ients.

Inadd ition. roughly 30 % of pat ients have foca l a reas
ofintenseexocytosis and spong iosis of the oral mucosa.
leading to zones of sensitive wh itish mucosa known as
mucous patc hes (Figu re 5-8) . Subsequen tly, superficia l
epithelial nec ros is may occur. ieading to sloughing and
exposure of the underlying raw connective tissue. These
may appear on a ny mucosal surface but are found com­
monly on the tongue, lip, bucca l mucosa . an d palate.
Occasionally. papillary lesions that resemb le vira l papil ­
lomas may arise during thi s time and are known as
condylomata lata. In co nt ras t to th e isolated chan cre
noted in the primary s tage, mu lt iple lesions a re typicai
of seconda ry syphilis. Sponta neous resolut ion usually
occurs within 3 to t 2 week s; however, re la pse s ma y
occur during the next yea r.

On occasion, espe cially in the presence of a compro­
mised immune system. secondary syphilis can exhibit an
explosive and widespread form known as lues mali gn" .
Thisformhas prodromal symptoms of fever. headache. and
myalgia. followed by the formation of necrot ic ulcera tion s.
which commonly involve the face and scal p. Oral lesio ns
are present in more than 30% of affected patients. Malaise,
pain. and arthralgia are seen occasionally. Severa l ca ses of
luesmaligna have been repo rted in pati ents with acquired

Figure 5-7 • Secondary syphilis. Erythematousrash of sec­
ondary syphilisaffecting the palms of the hands. (Courtesy of Dr.
John Maize.]
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immunodeficiency synd rome (AIDS) (see page 234), and
this possibility should be kep t in mind whenever human
immu nodeficiency virus (H IV) infected patients ha ve
atypica l ulcerations of the skin or oral mucosa.

Tertiary syphilis. After the second stage. patie nts
ente r a pe riod in which th ey are free of lesions and sy mp­
tom s. known as latent syphili s. Th is per iod of la tency
ma y la st from I to 30 yea rs; then (in approximately 30 %
of pa tient s) the third stage. which is known as te rtia ry
syphilis. develops. The thi rd stage of syphilis inc ludes th e
most serious of a ll comp lications. The vascular system
ca n be a ffected sign ifica nt ly th rou gh the effects of the
ear lier arteritis. Aneu rys m of the ascending aorta. left
ve ntricular hypertrophy. a nd congest ive hea rt failure
may occur. Involvement of the central nervous system
ma y resu lt in ta bes dorsalis , psychosis, dementia .
pa resis, and death . Less significa nt. but more character­
istic. are scatte red foci of gran ulomatous inflammation.
which may affect the skin. mucosa. soft t issue, bones.
a nd inte rna l org a ns . This active site of gra nulomatous
inflammation. known as a gumma. appears as an indu­
rated. nodul a r. o r ulcerat ed lesion tha t ma y produ ce
extensive tissue destruction. Intraoral lesions usually
affect the pa late o r to ngu e. When the pa late is involved.
the ulcerat ion freque ntly per forates throu gh to the na sal
cavi ty (Figure 5-9). The tongue may be involved diffusely
with gumma ta a nd appear large . lobula ted , and irregu­
la rly sha ped . This lobula ted pa tte rn is termed inle rs ti­
tial glossitis an d is th ought to be the result of con trac­
ture of the ling ual muscu lat ure after heali ng of gummas.
Diffuse atrophy and loss of the do rsa l tongue papillae
produce a co ndi tion called lu etic g lossitis (Figure 5-10 >'
In the past, this form of atroph ic glossitis was thought 10
be preca ncerous. bu t several more rece nt publications
d isp ute this concept .

Figure 5-8 • Mucous patch of secondary syphilis. Whitish zone
of intense epithelial exocytosi s and spongiosisof the lower labial
mucosa. (Courtesyof Dr. Pete Edmonds.]
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Figure 5-9 • Tertiary syphil is. Perforat ion of the hard palate.
(Courtesyof Dr. George Blozis.}

Figure 5-10 • Atrophic glossitis of tertiary syphilis. Dorsal sur­
face of the tongue exhibiting loss of filiform papillae and areasof
epithelial atrophy and hyperkeratosis. (Courtesy of Dr. Robert J.
Corlin.)

Congenita! sYl,ili/is.l n 1858, Sir Jonathan Hutchin son
described the changes found in congeni tal syphi lis and
defi ned the fol lowing three pathognomonic diagnostic
features, known as Hutc hinson's triad:

• Hutc hinso n's teeth
• Ocular interstitial kerat itis
• Eighth nerve deafness
Like many diagnostic tri ads, few pat ients exhibit all

three features.
The infection alters the for mation of bot h the anter ior

teeth (Hutchinso n's in ci sors) and the posterior dcnt l-
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Figure 5-11 • Hut chinson's incisorsof congenital syphilis. Den­
tition exhibiting crowns tapering toward the incisal edges. (From
Halstead Ct. Blozis CG, Drinnan AJ, Gier RE: Physical evaluation of
the dentalpatient. 5t l ouis. 1982 . Mosby.)

Figure 5 ·12 • Mulberry molar of congenital syphilis. Maxillary
molar demonst rat ing occlusal surface with numerousglobular
projections. '

lion (m ulberry molars. Fournier's molars, Mo on's
molars) . Hutchinson's incisors exhibit their greatest
mesiodistal width in the middle thi rd of the crow n. The
incisal thi rd tapers to the incisal edge, and the result ing
tooth resembles a straightedge screwdri ver (Figure 5-11).
The inc isal edge often exhibits a central hypoplastic
notch. Mulberry mola rs taper toward the occlusal sur­
face w ith a constricted gr inding surface. The occlusal
anatomy is abnorma l, w it h numerou s disorganized glob­
ular project ions that resemble the surface of a mu lberry
(Figure 5-12l.

Intersti tia l keratit is of the eyes is not present at birth
but usuall y develops between the ages of 5 and 25 years.
The affected eye has an opaci fied corneal surface, with
a resul tant loss of visio n. In addition to Hutchinson's
t riad, a number of ot her alterati ons may be seen. Table
5-1 delineates the prevalence rates of the stigm ata of
congenital syphilis in a coho rt of affected pati ents.
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Table 5-1 Stigmata of COl/gel/it", Sy philis

' Ina cohort of 271 patients.
Modified from Fiumara Nl. i.csselS; Manifestations of late congeni­
tal syphilis; an analysis of 271 patients, Arch Detmatot 102;78,1970.

'Enlargement of clavicle adjacent to the sternum.
-Prcmature perioral ftssurtng.
JAnlerior bowingof tibia as a result of periostitis.
'Concavity ofvertebral border of the scapulae,
'Painless synovitis and enlargement of joints, usually the knee.

Histopathologic Features
The histopathologic picture of the oral lesions in the
syphilitic patient is not specifi c. During the fi rst two
stages. the pattern is sim ilar. The surface epit helium is
ulcerated in primary lesions and may be ulcera ted or
hyperplastic in the secondary stage. The unde rly ing
lamina propria may demon strate an increase in the
number of vascular channels, and an inten se chro nic
inflammatory react ion Is present. The in filtrate is com­
posed predominantly of lymphocytes and pla sma cells
and often demonstrates a perivascula r pattern (Figure
5-13). Although the presence of plasma cells wi th in the
infiltrate may suggest the diagnosis of syphili s on the
skin, their presence in areas of oral ulcerat ion is com­
monplace and, therefore , not necessarily of diagnostic
significance.The use of specia l silver impregnation tech­
niques, such as War thin-Sta rr y or Steiner stai ns, often
shows scattered corkscrew- lik e spirochetal organisms
(Figure 5- 14). in addit ion , the organism can be detected
in tissue throu gh direct f luorescent antib ody testin g.

Oral ter tiary lesions typ icall y exhib it surface ulcera­
tion, wi th perip heral pseudoepithelio matous hyper­
plasia. The underlying inflammator y inf i lt rate usually
demonstrates foci of granulo matous inflammat ion w it h
well-circumscribed collect ion s of histiocytcs and mul ti­
nucleatedgia nt cells. Even with special stains, the organ-

Diagnosis
The diagnosis of syphil is is best confirmed by demon­
strating the spiral organism by dark- field exami nation of
J smear of the exudate of an act ive lesion. False-positi ve
results are possible in the oral cavity because of mor­
phologicall y similar oral inhabi tants , such as T. micro­
dentium, T. macrodentium. and T. mucosum. Demon stration
of the organism on a smear or in bio psy mat erial shouid
be confirmed through the use of specific immunofluo­
rescent antibody or serologic tests,

Several nonspecific and not highl y sensit ive serolog ic
screening tests for syph ilis are avai lable. These include
the Venereal Disease Research Laboratory (VORL) and
the rap id plasma reagin (RPR). After the fi rst 3 weeks of
infect ion, the screening tests arc po sit ive stro ngly

isms are hard to demonstrate in the third stage, and the
inf lammatory response is thought to be an immune reac­
t ion rath er than a direct response to T. pallidum.

Figure 5-1 4 • Primary syphilis. Silver stain exhibiting numerous
corkscrew-like organisms.

Figure 5 ·13 • Primary syphilis. A chronic perivascular inflamma­
tory infil t rate of plasma cells and lymphocytes. (Courtesy of Dr.
JohnMetcalf.)
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throughout the fir st two stages. After the development of
latency. the posit ivi ty generally subsides wi th time.

Specif ic and highly sensitive serologic tests for syphilis
are also avail able. These incl ude the flu orescent trepo­
nemal antibody absorpt ion (FTA-ABS) and T. pallidum
hemagglutin ation assays (TPHA). Th ese tests become
posit ive at the time of the development of the first lesion
of primary syphil is and remain positive for li fe. This li fe­
long persistence of positivi ty limit s their usefuln ess in the
diagnosis of a second incidence of infection. In cases of
suspected reinfec t ion, therefore. the organisms should
be demonstrated w ithin the t issue or exudates.

Treatment and Prognosis
The treatme nt for syp hilis necessitates an individual
evaluation and a customized therapeu tic approach. The
trea tment of choice is penicil lin . The dose and adminis­

tration schedules vary according to the stage. neurologic
involvement. and immune stat us. M ost pati ents obtain a

clin ical cure w ith penici ll in , but it mu st be remembered
that T. pal/idum can escape the lethal effects of the anti ­
biotic w hen the organism is located w ithin the confi nes

of lymph nodes or the central nervous system. Therefore,
ant ibiot ic therapy may not always result in a total cure
in patien ts with neurologic involvement but may arrest

only the clinica l presentations of the infecti on. Pati ents
with immunosuppression , such as those w ith AIDS. may
not respond appropriately to standa rd antibiotic regi­
mens, and num erou s reports have docu mented a con­
tin uation to neurosyphil is despite seemingly appropriate
single-dose therapy. Ery thromycin or tetracycline is given
to patients who are allerg ic to penici ll in.

GONORRHEA
Gonorrhea, a sexually transmitt ed disease that is pro­
duced by Neisseria gonorthoeae, represents the most
common reportab le bacterial infect ion In the United
States. The di sease is epidemic, especially in urban
areas, and millions of people are infected each year.
Alt hough the prevalence of gonorrhea has been declin ing
since a peak in 1975.the rate in the United States remains
the highest of any industri alized cou nt ry. The incidence
of gonorrhea between 1981 and i 996 has decreased
71.3%; however. certain segments of the population
remain at high risk . Groups exhibiting an increased
prevalence of infection incl ude those with a low socio­

econom ic or education level, injectin g drug users. prosti­
tutes. homosex ual men, and milita ry personnel.

Clinical Features
The in fect ion is spread through sexual contact, and most
lesionsoccur in thegenital areas. Indirect infectionis rare
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because the orga nism is sensitive to drying and cannot
penetrate in tact strati fied squamous epitheli um. The
incubation period is typically 2 to 5 days. Affected areas
often demonstrate significant puru lent discharge, but
approximately 10% of men and up to 50% of women
w ho contract gonor rhea are asym ptoma tic.

In men, the most frequent site of infect ion is the ure­
thra. result ing in purulent discharge and dysur ia. Less
common prima ry sites include the anorectal and pharyn­
geal are as. The cerv ix is the pr imary site of involvement
in women, and the chief complaintsare increasedvaginal
discha rge, interm enstrual bleeding, genita l itchi ng, and
dysuria . The organ ism may ascend to involve the uterus
and ovari an tubes. leading to the mo st impo rtant female
complicat ion of gonorrhea- pelvic infla mmatory dis­
ease (PID) . The symptoms of PID include cramps and
abnormal bleed ing. and they may be severe or mild. The
long- term com plications of PID include ectopic preg­
nancies or infer til ity from tubal obstructi on.

Between 0.5% and 3.0% of unt reated pati ents wllh
gonorrhea will have di sseminated gonococcal infections
from systemic bacteremia . The most common signs of

dissemination are myalgia, arthralgia. polyarthritis, and
dermatit is. In 75% of pat ients wi th dissemi nated disease,
a characteristic skin rash develop s. The dermatologic
lesions consist of discrete pap ules and pus tules thai
ofte n exh ibit a hemorrhagic component and occur pri­
marily on the extrem itie s. Less common alterations sec­
ondary to gonococca l sept icemia include fever. endo­
ca rdit is. per icardit is, men ingi ti s, an d ora l mucosal
lesions of the soft palate and oropharynx, which are sim­
ilar to aphthous ulcerat ions.

Approximately 20 % of patie nts w ith gonorrhea will
exhibit involvement of the oropharyngeal region . Gono­
coccal septicemia . kissing. and cunnili ngus may transmit
the organism to th is site, but most cases of oral gonor­
rhea appear to be a result of fellat io. Therefore, the
majorit y have been reported in wo men or homosexual
men . T he most common site of oral involvement is the
pharyngeal area along with the tonsilsand uvula . A mild­
to-moderate sore throat often is accompanied by non­
specific . diffuse orop hary ngeal ery thema. Involved ton­
sils typi call y demonstrate edema and ery thema, often
w it h scattered . small punctate pustules. Rarely. lesions
have been reported in the anterior portion of the oral
cavity. with areas of infection appearing erythematous.
pustu lar, erosive, or ulcerated. Submand ibular or cer­
vica l lymphadenopathy may be present.

During birth, infection of an infant's eyes can occur

fro m an infected mother who may be asymptom atic . This
infection is called gonococca l op ht halmia neonatorum
and can rapidly cause blindness.
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Diagnosis
To confirm the diagnosis. a Gram stain of the puru lent
material can be used to demonstrate gram-negative
diplococci within the neutrop hi ls. Confirmation of the
diagnosis is made thro ugh cu lture and sugar fermen ta­
tion tests or by a posit ive fluo rescent ant ibody test.

Treatment and Prognosis

Patients wit h gonorrhea are at risk for add iti onal sexu­
allytransmitted diseases. most commo nly Chlamydia tra­
chomatis. Isolation of Chlamydia is cost ly and tends to
delay therapy. The most cost-effective app roach is to
cotreat all cases of gonorrhea for possib le associated
chiamydial infection; the preferred regim en is ceftriaxone
and doxycycli ne. In pat ients allergic to ccphalosporrns.
spectinomycin is used instead of ceftriaxone. Rescreening
is recommended 1 to 2 mon ths after therapy. The most
common cause for treatment failure is reexposu re to
infected part ners. who often are asymp tomat ic; there­
fore. the treatment of all recent sexual par tners is rec­
ommended. Prophyla cti c ophthalmic eryt hromycin.
tetracycline. or si lver nit rate is applied to the newborn 's
eyes to prevent the occurrence of gonococcal op hthalmia
neonatorum.

TUBERCULOSIS
Tuberc ulosis is a chronic infectious disease caused by
Mycobacterium tuberculosis. Wo rldwide. more than I bil­
lion people are infected. w ith 8 mi ll ion new cases and
3 million deaths per year. In the United States. the dis­
ease hasbeen decl in ing since the 1800s. especially since
the introduct ion of effective ant imicrobials in the I 940s.
The decline ceased abruptl y in the early 1980s and
appears to be the result of a combination of several fac­
tors. The HIV epidemic, increased immigration from
countries wit h endemic tuberculosis. tran smission of
tuberculosis in crowded or unsanitary environments, and
a decl ine of the healt h care infrastructu re have been
implica ted in the recent resurgence. Most infections are
the result of direct person-to- person spread th rough air­
borne droplets from a pat ient w ith active disease.

Nontuberculous mycobacterial disease can occur
from a variety of organisms. Before the tuberculin testing
ofdairy herds. many cases arose from the consumption
of milk infected with M. bovis. Except for HIV-infected
individuals. most ot her cases of nont uberculous myco ­
bacterial disease appear as localized chronic cervical
lymphaden itis in otherw ise healthy children. In patients
with AIDS (see page 234). M. avium-intracellutare is a
common cause of opportu nistic infections .

Infection must be distinguishedfrom active disease. Pri­
mary tuberculosi s occurs in previously unexposed people
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and almost always involves the lungs. The organism ini ­
tially elicits a nonspecific. chronic inflammatory reaction.
In most ind ividuals. the pr imary infection results only in a
local ized. fibrocalcified nodu le at the init ial site of involve­
ment. However. viable organisms may be present in these
nodules and remain dormant for years to li fe.

Only about 5% to 10% of pati ents wi th tub erculosis
progress from infection to active disease. and an existing
state of immun osuppression often is responsible. In rare
instances, active tuberculosis may ensue directly from
the primary infect ion. However. acti ve disease usuall y
develops later in life from a reactivation of organisms in
a previously infected person . This reactivation is typi­
cally associated w ith compromised host defenses and is
called secondary tubercu losis. Diffuse dissemi nation
through the vascular system may occur and has been
terme d mili ary tu bercul osis. Secondary tuberculosis
often is associated with old age. poverty. and crowded
l iving condi tions. AIDS represents one of the strongest
known risk factors for progression from infection to dis­
ease. The prevalence of active tuberculosis in patients
with AIDS is approximately 100 times that docu mented
in the general populat ion.

Clinlcal and Radiographic Features

Prima ry tuberculosis is usually asymptomati c. Occa­
sionally. fever and pleural effusion may occu r.

Classically. the lesions of secondary tuberculosis arc
located in the apex of the lungs but may spread to many
different sites by expectorated infected mater ial or
th roug h the lymphatic or vascular channels. Typically.
patients have a low-grade fever. malaise. anorexia .
welght loss, and night sweats. With pulmonary progres­
sion . a productive cough develops. often with hemoptysis
or chest pain . Progressive tuberculos is may lead to a
wasti ng syndrome that. in the past. was termed con­
sumptio n. because it appeared that the pat ient's body
was being consumed or destroyed.

Extrapulmonary tuberculosis is seen and represents
an increasing proportion of the current ly diagnosed
cases. in patients w it h AIDS. greater than 50% wili have
extrapulmonary lesion s. Any organ system may be
involved. including the lymphat ic system. skin. skeleta i
system. central nervous system. kidneys. and gastro­
intest inal tract. I nvolvement of the skin may develop and
has been called lupu s vulgaris.

Head and neck involvement is not rare. The most
common extrapulmonary sites in the head and neck are
the cervical ly mph nodes fo llowed by the larynx and
middle ear. M uch less common sites include the nasal
cavity. nasopharynx. ora l cavity. parotid gland . esoph­
agus. and spine.
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Ora l lesions of tuberculosis arc uncommon, with most
cases appearingasa chronic painlessulcer. Less frequent
presentations include nodu lar. gran ular. or (rarely) fi rm
leukoplakic areas. Most of the lesions represent sec­
ondary infect ion from the in it ial pulmonary lesions. It is
unclear w hether these develop from hematogenous
spread or fro m exposure to infected sputum. The reported
prevalence of clinically evident oral lesions varies from
0.5% to 1.5%. However. one autopsy study revealed a
prevalence of close to 20% w hen the tongues of those
infected were exami ned microscopicall y. The discovery of
pulmonary tuberculosis as a result of the investigati on of
oral lesions occurs but is unusual. Primary oral tubercu­
losis without pulmonary involvement is rare.

Whe n present. primary oral tuberculos is usuall y
involves the ging iva. mucobuccal fold . and areas of
inflamma tion adjacent to teeth or in extraction sites; sec-

Figure 5 -15 • Tuberculosis. Chronic mucosal ulceration of the
ventral surface of the tongue on the right side. (Reprinted with
permission of the American Dental Association.)

Figure 5-16 • Tuberculosis. Areaof granularity and ulceration of
the loweralveolar ridge and floor of mouth. (Courtesy of Dr. Brian
Blocher}
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ondary oral lesions are mo stly present on the tongue.
palate. and lip (Figures 5-15 and 5- 16). Primary 0,,1
lesio ns are usuall y associa ted w ith enlarged regional
lymph nodes. Tuberculo us osteo mye litis has been
repor ted in the jaws and app ears as ill-defined areas01
radio lucency.

Non tuberculo us mycobacteria l infections from con­
taminated mi lk are current ly rare in the industrialized
world because of pasteurization of milk and rapid elim­
ination of infected cows. Drinking contaminated milkcan
result in a form of mycobacterial infection known as
scrofula. Scrofula exhib its enlargement of the oro­
pharyngeal ly mphoid tissues and cerv ical lymph nodes
(Figure 5- 17). On occasion. the involved nodes may
developsignificant caseous necrosis and form numerous
fist ulas through the overly ing skin (Figure 5- 18).ln addi·
tion , areas of nodal invol vement may radiographically
appear as calcified lymph nodes (Figure 5-1 9). Pul­
monary involvement isunusual in patients with scrofula.

Histopathologic Features
The cell - mediated hypersensiti vity react ion is respon­
sib le for the cla ssic histopath ologic presentat ion of
tuberculosis. Areas of infection demonstrate the forma-

Figure 5-17 • Tuberculosis. Enlargementof numerous cervical
lymph nodes. (Courtesy of Dr. George Blozis.]
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nonofgranulomas, which are circumscribed collections
of epithelioid hl stlocytes. ly mph ocytes, and mult in ucle­
ated giant cells , often wi th central caseous necrosis
(Figure5-2 0). In a person w ith tuberculosis, one of these
granulomas is called a tubercle, Special stains , such as
the Ziehl-Neelsen or other acid-fast stai ns, are requ ired
to demonstrate the mycobacter ia (Figure 5- 21 l . Because
of the relative scarcity of the organisms within tissue.
the special stains successfu lly demonstr ate the orga­
nism in only 27 % to 60% of cases. Therefore , a nega­
tive result does not rule out complet ely the possibility
of tuberculosis.

Diagnosis

About 2 to 4 weeks after ini tial exposure, a cell -mediated
hypersensitivity reactio n to tubercular antigens develops.
This reaction is the basis for the tuberculin (Mantoux or
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PPD) skin test. Posit ivity runs as high as 80% in devel­
oping nations; only 5% to 10% of the pop ulation in the
United States is positive. A positive tuberculin skin test
indicates exposure to the organism and does not distin­
guish infect ion from acti ve disease. A negative tuberculin
skin test does not rule out totall y the possibil ity of tuber­
culosis. False-n egative react ions have been documented
in very elderly and immun ocomprom ised patients and
w hen the ant igen was placed int radermally. The false­
negative rate may be as high as 66% in pat ients with AIDS.

The diagno sis of act ive di sease must be confirmed by
special mycobacteria l stains and culture of in fected
sputum or tissue. Even if detected wi th specia l stains,
ident ificati on of the organ ism by culture is appropriate.
This identif icat ion is important because some forms of
nontuberculous mycobacter ia have a high level of resist­
ance to tradi ti onal ant it uberculous therapy and fre-

Figure 5-18 • Tuberculosis. Submandibular fistula secondary to
involvement of underlying cervical lymph nodes.

figure 5-20 . Tuberculosis. Histopathologic presentation of the
same lesion depicted in Figure 5- 16. Sheets of histiocytes are
intermixed with multinucleated giant cellsand areas of necrosis..

Figure 5-19 • Tuberculosis. Multiple calcified cervical lymph
nodes.

Figure 5-21 • Tuberculosis. Acid-fast stainof specimen depicted
in Figure 5-20 exhibiting scattered clustersof small mycobacterial
organisms.
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cavi ty. and pal ate. This concept has been questioned
beca use the organism ma y be seen in significant num­
bers at sites of core body temperature. such as the liver
and spleen. Recent ly. one investigator mapp ed common
sites of oral involvemen t and compared thi s pattern toa
map of the local tempera ture . This compa rison demon­
strated that the ora l lesions tend to occur more frequently
in the area s of the mouth w ith a lower surface tempera­
ture. The temperatu re-dependent theory of leprosy
infection remains an area of interest and controversy,

Historically, two main cl inica l presenta tions are
noted, and these are related to the immune reaction to
the organism. The fi rst. called tuberculoid leprosy.
develop s in patients wi th a high immune reaction . Typ­
icall y. the organisms are not fou nd in skin biopsy spec­
imens. skin tests to heat- killed organ isms (lepromin) are
positive, and the disease is usually locali zed. The second
for m, lepromatous leprosy, is seen in patients who
demonstrate a reduced cell -m ediated immu ne response.
Th ese patients exhibit num erous organisms in the tissue,
do not respond to lepr omin skin tests. and exh ibit diffuse
disease. Borderl ine and less common var iations exist.
Act ive di sease progresses through stages of invasion.
pro life ratio n, ulcera tion, and resoluti on with fibrosis.
The incubation period ls pro longed. with an average oi
2 to 5 years for the tuberculoid ty pe and 8 to 12 years
for the lepromatous variant.

Clinical Features
Currently. leprosy is classified int o two separate cate­
gor ies. pauci bacillary and mu ltibaci ll ary. wi th the dis­
t inction influe ncing the recommended form of therapy.
Because laborat ory services such as skin smears often
are not availa ble. pati ents are increasingly being classi­
fied on cli nical gro unds using the num ber of lesions (pri­
maril y skin) and the number of body areas affected.

Pauci baci ll ary leprosy correspond s closely to the
tuberculoid pattern of lepro sy and exhibits a small
number of well -Circumscribed. hypopigmented skin
lesions. Nerve involvement usuall y results in anesthesia
of the affected skin. often accompanied by a loss of
sweating. Oral lesions are rare in thi s variant.

M ul ti baci ll ar y leprosy corresponds well to the lepro­
matous pattern of leprosy and begin s slowly with
numerous , ill-defin ed. hyp op igme nt ed macules or
papules on the skin that, wi th tim e, become thic kened
(Figure 5-22). The face is a common site of involvement.
and the skin enlargements can lead to a distorted facial
appearance(leonine fac ies). Hair. including theeyebrows
and lashes, often is lost (Figure 5- 23). Nerve involvement
leads to a loss of sweat ing and decreased light touch, pain.
and temperature sensors. Thi s sensory loss begin s in the
extremities and spreads to most of the body. Nasal
involvement result s in nosebleeds, stuffiness. and a loss
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quently requ ire surgical excisio n. Because 4 to 6 weeks
may be requi red to ident ify the organism in cult ure. anti­
tub erculous therapy often is init iated before definitive
classification. In the fut ure, polym era se chain reaction
(PCR) to iden ti fy M. tuberculosis DN A may accelerate the
diagnosis w ithout the need to wait on culture results.

LEPROSY (HANSEN'S DISEASE)
Leprosy is a chronic infectious disease produced by
Mycobacterium leprae. Because of worldwide effo rts coo r­
dina ted by the Wor ld Health Organizat ion, a dramatic
decrease in the prevalence of leprosy has been seen over
the past 15 years. Since the mid- 1980s. the number of
estimated cases of active lepr osy has dropped from
between 10 and 12 mill ion to 1. 15 mi ll ion. w ith the
number of offi cially registered cases falling 85% . How­
ever, lepro sy remain s a public health probl em in many
areas of the world; approximately 82% of all current ly
repo rted cases are noted in five count ries: Brazil , India,
Indo nesia. Myanma r. and Nigeria.

The organism has a low Infectivity. and expo sure
rarely results in clin ical disease. Small endemic areas of
infection are present in Louisian a and Texas, but most
patie nts in the United States have been infected abroad.
The organism is thoug ht by many to require a cool host
body temperatu re for survival. Although the exact route
of transm ission is not known, the high number of organ ­
isms in nasal secretions suggests that In some cases the
initia l site of infection may be the nasal or oropharyn­
geal mucosa. Alt hough humans are considered the major
host , othe r animals (e.g., arm ad illo, chimpanzee. man ­
gabey monkey) are tho ught to be additional possib le
reservoirs of infection . The nine-banded armad ill o is rel­
ati vely unique because of its low body core temperat ure,
and it is naturally susceptible to the infection . In fected
armadillos have been discovered in Louisian a.

For decades. leprologists have believed the bacillus is
highly temperature dependent and produces lesions pri­
marily in coo ler parts of the body. such as the skin. nasal

Treatment and Prognosis
M. tuberculosis can mutate and develop resistance to single­
agent medications. To combat this abili ty. multiagent
therapy is the treatment of choice. Two multiagent pro to­
cols are recommended as first-line therapy again st drug­
susceptible tuberculosis. The choice is between (I) iso­
niazid (IN H) pl us rifampi n for 9 month s or (2) INH .
ri tampin. and pyra zinam ide for 2 mon ths, followed by
INH and ri fampin for 4 months. Other firs t- line medica­
tions include ethambutol and streptomycin. Relapse
rates of approximately 1.5% are seen. With an alt erati on
of doses and the administrat ion schedu le. the respon se
to therapy in pati ent s with AIDS has been good. but
relapses and progression of infection have been seen.

'",.------------------------------------------------



CHAP TER 5 . Bacterial ln'[cctlons

figure 5-22 • Multibacillary (lepromatous) leprosy. Numerous
thickened facial nodules.

otthesense of smel l. The hard tissue of the floor, septum.
and bridge of the nose may be affected. Collapse of the
bridge of the nose is considered pathognomonic.

Oral lesions are not rare in mu ltibacilla ry leprosy, and
reports on their prevalence vary from 19% to 60% . ln an
excellent review by Prabhu and Daftary of 700 pat ients
with leprosy, the prevalence of facial skin Involvement
was 28%, and ora l lesion s were noted in 11.5%. The
lesions tended to be more frequent duri ng the firstS years
of the disease.

The sites that are coole d by the passage of air appear
tobeaffected most frequent ly. The loca tions affected in
order of frequenc y are the hard pa late. soft pala te, labial
maxillary gingiva, tongue . lips, buccal maxi llary ging iva.
labial mandib ular gingiva. and buccal mucosa . Effected
soft tissue initially appears as yellowish to red, sessile.
firm, enlarging papules that develop ulceration and
necrosis, followed by attemp ted healing by secondary
intention. Continuous infect ion of an area can lead to
significant scarring and loss of tissue. Comple te loss of
the uvula and fixat ion of the soft palate may occur. The
lingual lesions appear primaril y in the anterior th ird and
often begin as areas of erosion, whic h may develop into
largenodules. Infecti on of the lip can result in signi fican t
macrocheilia .

Direct infiltration of the inflammatory process associ­
ated with lepromatous leprosy can destroy the bone
underlying the areas of soft tissue involvement. Often the
infection creates a unique patte rn of facial destruction that
hasbeen termed facies leprosa and demonstrates a triad
ollesions consisting of atrophy of the ante rior nasal spine.
atrophy of the anterior maxi lla ry alveolar ridge, and
endonasal inflammatory changes. Involvement of the
anterior maxilla can result in significant bone erosion. w ith
lossof the teeth in this area. Max illary involvement in chil­
dren can affect the develop ing teeth and produce enamel
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Figure 5-23 • Multibacillary (lepromatou s) lepro sy. loss of
eyebrows and eye lashes.

hypoplasia and short taper ing roots. Dental pulp infection
can lead to internal resorption or pulpal necrosis. Teeth
wit h pul pal involvement may demonstra te a clinica lly
obvious red discoloration of the crow n. The cause of the
discoloration is unknown but appears to be related to
intrapulpal vascular damage secondary to the infect ion.
Granul omatous invo lvement of the nasal cavity can erode
through the palata l ti ssues and result in perforation.

The facial and trige minal nerves can be invo lved wi th
the infecti ous process. Facial paraiys is may be unil ateral
or bilateral. Sensory deficits may affect any branch of the
trigeminal nerve, but the maxill ary division is the most
commonly affec ted.

Histopathologic Features

Biopsy specime ns of paucibacilla ry leprosy typically
reveal the tuberculoid pat tern that demonstrates granu­
lomatous inflammati on w it h well -formed clusters of
epi thelioid hist iocytes, lymphocytes. and mult inucleated
giant cells (Figure 5-24 ). There is a paucity of organ isms;
when present. they can be demonstrated only when
stained w ith acid- fast stains, such as the Fite method.
Multibacil lary leprosy is associat ed w ith lepromato us
pattern that demonstrates no well- formed gran ulom as;
the typical finding is sheets of ly mphocy tes in termixed
w ith vacuola ted histi ocytes known as lepra cells (Figure
5-25) . Unli ke tuberculoid leprosy, an abu ndance of
organisms can be demonstrated with acid-fast stains in
the lepromatous variant (Figure 5- 26).

Diagnosis
The definit ive di agnosis is based on the cli nica l presen­
tation and supported by the demon stration of acid -fa st
organisms on a smear or in the tissue. The organ ism
canno t be cultivated on artificial media but M. feprae can
be identified by using molecular biologic techn iques.
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Figure 5-24 • Paucibaci llary (t uberculoi d) le prosy. Well-formed
granulomatous inflammation demonstrating clustersof lympho­
cytes and histiocytes.

Figure 5-25 • Multi bacillary (lepro matous) lepr osy. Sheets of
lymphocytes and histiocytes exhibiting scattered vacuolated lepra
cells.

There is no reliable test to determine w hethe r a person
has been exposed to M. leprae without developing the dis­
ease; this creates difficulties in establishing the diagnosis
and determining the prevalence of the infection.

Treatment and Prognosis
One of the major reasons for the decreasing prevaience of
leprosy is the provis ion of an uninterrupted supply of free.
high-qual ity medications in caiendar bli ster packs to all

ORAL & MAXILLOFACIAL PATHOLOGY

Figure 5-26 . Multib acillary (lepromatous) leprosy. Acid-fast
stain exhibitingnumerous small mycobacterial organisms seen
individually and in clusters.

patients regardless of the living condit ions or remoteness
of the locat ion . Paucibacillary leprosy is treated with a 6­
month regimen of ri fampin and dapsone, w hereas patients
w ith multibacill ary ieprosy receive 24 months of rifampin,
dapsone, and ciofazimine. Long- term follow up is recom­
mended because of occasional reiapses. Patients allergic
to rifampin are treated wi th a 24- month course of ciofaz­
imine. ofloxac in, and minocyciine.

After resolu t ion of the infecti on , the therapy must be
directed toward recons truction of the dam age, in addi­
tion to physiotherapy and education of the patients who
must live not only wit h their physical damage but also
with the psycho logic stigmata. As medical therapy
becom es more successful. the number of long-term sur­
vivors of the infection increases. Worldwide. it is esti­
mated there are current ly about 3 mill ion individua ls with
leprosy- related impairments and disability.

NOMA (CANCRUM ORIS; GANGRENOUS
STOMATITIS; NECROTIZING STOMATITIS)
The term noma is derived from the Greek wo rd nomem,
meani ng "to devour." Noma is a rapidly progressive.
opportunistic in fecti on caused by com pon ents of the
normai oral flora that become pathogenic duri ng periods
of compromised immune status. Fusobacterium necro­
phorumor F. nucleatum and Prevotella intermedia are thought
to be key players in the process and interact w ith one or
more other bacterial organisms. of w hich the most com­
monly implica ted are Borrelia vincenttt, S. aureus. and non­
hemolytic Streptococcus species. The reported predis­
pos ing facto rs include the fo llowing:

• Poverty
• Ma lnut rition or dehydration
• Poor oral hygiene
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Figure 5- 27 . Necrot izing ulcerative mucositis . A, Large area of soft tissue necrosis of the
posterior soft palate on th e left side. B, Healing site of necrotizing mucositis 6 days after initiation
of tet racycline therapy.
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• Poor sanitatio n
. "Proximity to livestock
• Recent iIIness

• Malignancy
• An immunodeficiency disorder, including AIDS
In many cases, a recent debilitating illne ss app ears to

set the stage for the development of noma . Measles most
frequently precedes developm ent of noma; other common
but less frequent predi sposing illnesses include herpes
simplex, varicella, scar let fever, malaria , tube rculosis,
gastroenteritis, and bronchopneumonia . Cases associ­
ated with malignancies (c.g.. leukemia) are not rare. In
many instances, the infection begins as necrotizing
ulcerative gingivi t is (NUG) (see page 140). and several
investiga tors believe that noma is merely an extension of
the same process. Because the disease is usuall y well
advanced at the time of initia l presentation , descripti ons
of the initia l stages of the disease are sketchy.

In the developed world , noma has Virt ually disap­
pea red except for an occasional case related to immu ne ­
suppressive conditions such as HIV infection, severe
combined im munodeficiency syndrome, or intense
immunosuppressive therapy. Th e World Health Organ i­
zation estimates the global yearl y inci dence to be
approxlmately 140,000, w ith 100,000 of these pati ents
bei ng between the ages of 1 and 7 years and livin g in
sub-Saharan Africa .

Clinical Features

Noma typically arises in children aged I to 10years and
often begins on the gingiva as NUG, which may extend
eitherfacially or lingually to involve theadjacent soft tissue
and form areas called necrotizing ulcerative mucositis.
Zones of necrosis also may develop in soft tissue not con-

Figure 5-28 • Noma. Extensive blackish orofacial necrosis of th e
right cheek in an immunocomprom ised patient.

tinuous w ith the gingiva. particularl y in areas of trauma
(Figure 5-2 7). The necrosis can extend into deeper ti ssues;
over the next few days, zones of bluish -bla ck discoloration
of the overlying skin surface may develop (Figure 5- 28).
Thesediscolored zonesbreak down into areas of yellowi sh
necrosis that also frequent ly spreads into adjacent bone,
w ith large areas of osteomyelitis possible. Fetid odor, sig­
nificant pain , fever, malai se, and regional lymphadenop­
ath y are typical. Additional lesions also may occur in dis­
tan t sites, such as the scalp, neck, ear, shoulders, chest,
perineum , and vulva .

A related disorder, noma neonatorum , arises in the
fi rst month of life in low -birth weight infants who also
demon strate ma lnutrition and frequently a debilitating
illness. These pat ients alm ost alwa ys have infection with
Pseudomonas aeruginosa, often combined with Escherichia
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coli, Klebsiella species, or Staphylococcus species. The
affected infants freq uently have lesions on the lips, nose,
mouth , and ana l area and less com monly on the scrotu m
and eye lids. Devastating Pseudomonas- related septicem ia

ofte n is present.

Treatment and Prognosis
In additio n to using appropriate an tibiotics to treat noma,
the clinic ian must direct therapeutic atte ntion not only

to local wou nd care but also toward correct ing the inad­
equate nutri ti on , hydration, and electro lyte imba lances.
Penicillin and met ronidazo le are the first- line therapeut ic
antibiotics in necrot iz ing stom atitis. The therapy of noma

neonatorum is di rected against the Pseudomonas organ­
isms and often consists of piperacil lin, gentamici n, or

clin damycin. Conservative debridemen t of gross necrotic
a reas is recomme nded, but aggress ive remova l is con­
tra indicated beca use it does not stop the extension of the

process and compounds the reconstruct ion prob lems.
Necro tic bone is left in place to help hold the facia l form
but is removed as it sequestrates. Reconstruction shou ld
be delayed for 1 year to ensure comp lete recovery.

Before the discovery of antibiotics, the morta lity rate
approached 95% and still remains high In many portions
of the world. In the United States, less than 10% of appro­
priately treated pat ients die. Commo n causes of death
incl ude infectious complications. such as pne umo nia.
diarrhea, and septice mia. Noma infectio n can cause sig­
nif icant mor bid ity when it is not fatal. Facial disfigure­
ment that affects the pat ient'S future growth and devel­
op ment is not rare. Reconstruction ofte n is extre mely

challenging. Trismus from significant scarring associated
w ith ma ndi bular invo lvement can occur. Noma neona­

torum is mu ch more dan gerous beca use the septicemia
that is related to Pseudomonas in fection is usuall y fatal.

ACTINOMYCOSIS
Although the ter m actinomycosis seems to imply a fungal
in fect ion, it is an in fectio n of filamentous, branching,
gram -posit ive anaerobic bacter ia. Actino mycetes are
norma l saprophytic components of the oral flo ra. Docu­
mented sites of colonization in healthy patients incl ude
the tonsilla r crypts, dental plaque and calcu lus, carious
dent in, ging ival sulci, and periodonta l pockets. The
colonies within the tonsi llar crypts may for m concret ions
and become large enough for the patient to feel the fi rm
plugs w ithin the crypts. In surveys of docume nted act in­
omycosis. Actinomyces israeli! is the causative organ ism in
the majo rity. wi th A. viscosus being a close second . Much
less frequent causes of the infection are A. naesiundii, A.
odontolyticus, A. meyert, and A. bovis, along wi th Arachnia
propionica and Bifidobacterium dentium. In most such cases

the pr imary organism is comb ined synergistica lly with
streptococci and staphylococci.
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Clinical Features
Actinomycosis may be either an acute, rap id ly pro­
gressing infecti on or a chronic, slowly spread ing lesion
that is associated with fibros is. Approx ima tely 55 % of
cases of acti nomycosis are diagnosed in the cerv icofacial

region , w ith 25 % occurring in the abdominal and pelvic
region and 15% in the pu lmo nary system . The remaining
5% exhibits a variety of patterns, such as superficia l skin
infect ions, or in the geni tourinary region (often linked 10
use of intrauterine cont raceptive devices) .

The supp urative reaction of the infect ion may dis­
charge large yellowish flecks that represent colonies 01
the bacte ria called sulfu r gra nules. Alt hough common,
sulfur granules are not present invariably. in addition,
another infection that also can produce sulfur granules
a nd mimic act inomycosis is bot ryomycosis , an unre­

la ted process that represents an unusual host reaction
to S. aureus and other bac teria .

in the cervicofacial region , the organism typically
enters tissue through an area of prior tra uma . such as a
soft tissue injury, per iodontal pocket, nonvital tooth,
extraction socket, or infected ton sil. The infect ion does

not spread along the typical fascial pla nes and usually
dis regards the normal lymphatic and vascula r routes.
Direct extens ion through soft tissue is seen, and lymph
nodes become Invo lved on ly if they are in the pat h of the
process . The class ic description is of a "wooden"
indurated area of fibrosis, wh ich ultim ately forms a cen­
tral , softer area of abscess. The infect ion may extend to
the surface, form ing a sinus tract (Figure 5- 29). Painoften
is minimal. The soft tissues of the subma ndibular, sub­
mental , and cheek areas arc com mo n areas of involve­
ment , with the area overly ing the angle of the mandible
being the most frequent ly affected site.

Locali zed abscesses w ithout the associa ted chronic
fib rasi ng react ion have been reported in soft tissue that
has received minor trauma . T he tongue is the most fre-

Figure 5-29 • Acti nomycosis. Draining fistula of the right sub­
mandibular area.
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quently ment ioned site, but any oral mucosal locat ion is
possible. Involvement of the tonsils may produce infec­
tious symptoms; in man y cases, however, the pr imary
change is one of significant hyperplasia. Investigators
have suggested that trial courses of antib iot ics be
directed against actinom ycosis in patients who have
obstructive symptoms related to tonsi llar hyp erp lasia.

Salivary gland involvement also is not unu sual. Int ra­
ductal coloni zation by the organism may lead to infec­
tions in bot h the submandibular and parotid glands,
resu lting in abscess format ion in the submandib uiar and
masseter spaces, respectively.

Actinomyco tic osteomye litis of the mand ible and
maxilla has been reported. Trauma , peri odontal infec­
tions, nonvital teeth. and extrac tion sites have all pro­
vided access. III-defined areas of radiolucency, oft en sur­
rounded by radiopacity, may be found with or without
involvement of the overlying soft ti ssue. Intrabony colo ­
nization of dentigerous cysts without other significant
clinical or radiographic spread has been reported .

Periapical inf lammatory lesions involved by the bac­
teria can result in lesions that are difficult to resolve wi th
standard endodontic treatment . The ant er ior maxillary
teeth. followed by the mand ibula r first molar s, are the
most common areas to be involved. Drai ning sinuses,
pain. and swell ing are frequent ly reported .

Histopathologic Features

The tissue removed from areas ot active infection
demonstrates a peripheral band of fibrosis encasing a
zone of chronically inflamed granu lation tissue sur­
rounding large collec t ions of polym orph onuclea r leuko ­
cytes and, w ith luck, col onies of organisms (Figu re
5-30!. The colonies con sist of club- shaped fila ment s
that form a radia t ing rosette pattern (Figure 5- 31l . W ith
hematoxylin and eosin stains. the central core stains
basophilic and the per ip heral porti on is eosinophil ic.

Figure 5·30 • Actinomycosis. Numerous colonies of actinomy­
cotic organismssurrounded by a collection of polymorphonuclear
leukocytes.
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M ethena mine silver stains demonstrate the organisms
wel l. If th e colo nies of act inomycetes become di splaced
from the exuda te, a rim of neutrophils typica lly cli ngs
to the periphery of the organi sms.

Diagnosis

The diagnosis of actin omycosis is achieved ideally by
cul tu re. but less than 50% of cases are posit ive because
of the overgrowth of associat ed bacteria. pr io r antibi­
otic therap y, or improper ana erobic media conditions.
Lacking positive culture results. a strong presumptive
diagno sis can be obtai ned through a demons tration of
the typical co lonies in lesional biopsy material. The
materia l for culture and histopatho log ic examination
is typicall y obta ined during surgical explo ration, with
fine- needle aspiration being a sat isfactory substit ute in
many cases. Sulfur granules in infect ions ot her than
actinomycosis are so rare that their demon stration
strongly suppor ts the diagnos is. If desired, fluorescein ­
conjugated anti serum can be used 0 11 the granu les to
speci fically ident ify the Actinomyces species.

Treatment and Prognosis

The treatment of choice tor actinom ycosis in chronic
fibrosing cases is pro longed high doses of ant ibiotics i ll
association with abscess drainage and excision of the
sinus tracts. A high antibiotic concentration is required
to penetrate larger areas of suppurat ion and fib rosis.
Penicillin remain s the standard of care, and no in vivo
resista nce has been documented . In spite of th is, some
investigators have demonstrated in vitro resistance and
recommend tetracycline. wh ich is as effective as peni­
cillin and is the drug of choice for patients w it h a known
all ergy to penicill in . Ear ly cerv icofacia l act inomycosis
typica lly respo nds to a 5- to e- week cours e of penici ll in:
pat ients w it h deep- seated infec tio ns may requi re up to
12 month s.

Figure 5-31 • Actinomycosis. Actinomycotic colony exhibiting
club-shaped filaments arranged in a radiating rosettepattern.
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Several auth ors have indicated that the locali zed acute
infections often associated w ith a denta l focu s of con­
tam ination ma y be treated more con servatively than the
deep , chronic cases of actino mycosis. Localized tongue

abscesses, periapical acti nomycosis, and pericoronal
infections frequently respond well to remo va l of infected
t issue and a shorter 2- to s-wcck course of penicillin .

CAT-SCRATCH DISEASE
Cat-scra tch disease is an infectious disorder that begins

in the skin bu t classicall y spreads to the adjacent ly mph
nodes. This infection is the most common ca use of
chronic regional lymphadenopathy in children. Almost
all cases arise after contact with a cat, usuall y a killen.
The orga nism typica ll y enters the skin thro ugh a scratch.
bite, or previous site of inju ry. Infection from ot her
sources is highly unlikely. This disease has been recog­
nized since 193 1. but the definitive cause was not deter­

mi ned unt il the 1980s. Isolation and cultu re of the
organism were achieved finally in 1988. The causati ve
organism wa s init ially named uochatimaea henselae but
was reclassified as Bartonella henselae.

Clinical Features

Eighty percent of the cases occur in pat ient s under 21
years of age. Cat- scratch disease begins as a papu le or
pustule that develops in 3 to 14 days along the init ial
scratch lin e (Figure 5-3 2). The lymph node changes
develop in approxima tely 3 weeks and often may be
accompani ed by fever or mala ise (Figure 5- 33). Scratches
on the face typ icall y lead to submandibular lympha­
denopathy. and the patient may be referred to denta l
pra ctitioners to ru le out an odo ntogenic infection . Oft en

the primary site of trauma may have resolved by the time

Figure 5-32 • Cat-scratch disease . Papule that developed at ini­
tial siteof injury.

that the symptomat ic lymphadenopathy is diagnosed.
Therefore, cat -sc ra tch di sease must be considered
strongly in the differen tial diagnosi s of patients with
unexp lained symptomati c lymphadenopathy.

A few patients with cat - scratch dis ease demonstrate
unu sual pre sentations . T he inf ecti on can appear as an

intraoral mass in the buc cal muco sa when lymphoid
aggregates becom e involved from an adjacen t cuta­
neo us pr ima ry site. Scratches in th e preauricular area
may locali ze in paro t id lym phoid tiss ue and can cause
sig nif icant pa rotid pain or even tempor ar y facial
para lysis.Other lesscomm on problems incl ude encepha­
lopathy, erythematous and macul opapu lar rashes,
splenomegaly, hepat ic lesion s. thrombocytopenia, pneu­
mo nia , anemia . pleura l eff usions, and recurrent bacte­
rial infections.

Primary lesions adjacent to the eye can result in a con­

junctival granuloma that is assoc iated w ith preau ricular
lymphadenopathy (oculoglan dular syndrome of Par i­

naud). Thi s pattern is thought to occur when an indi­
vid ual touches fur moi stened w ith the eat's saliva during
groomi ng. W hen the individu al rubs his or her eye. the
organ ism is tran smitted to the conjunctiva.

Figure5-33 • Cat-scratch disease. Submandibular lympha­
denopathy has developed after initial trivial injuryto skin.
(Courtesy of Dr: George Blozis.)
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During the past decade, an unusual subc utaneo us
vascular proliferation, histopatho logically similar to
histiocytoid hemangioma, has been recognized in
patients with AIDS, Th is prolife rat ion has been termed
bacillary angiomatosis, w ith most cases bei ng def ini­
tively associated w ith Bartonella henselae. In a mi nori ty
of the cases, bacilla ry angiomatosis is cau sed by a
related organism, B. outntana. The affected areas often
resemb le Kaposi 's sarcoma (see page 242) and appear
asvarlab le numb ers of rod-to-purple skin lesions. These
may be macul ar, papul ar, or pedunc ulated and exhibit
awidespread distribu ti on on the skin. Pain and tender­
ness are common. The larger lesions are friable and
bleed easily.

Oral lesions have been seen in bacilla ry angiomatosis
and also may resemble Kaposi 's sarcoma. The affected
areas mayexhibit zones of alveolar bone lossor may be
within the soft tissue and appear as a proliferative vas­
cu lar lesion.

Histopathologic Features
The involved lym ph nodes are enlarged as a result of sig­
nificant cort ical hyperplasia, whic h classicall y contai ns
areas of stellate suppurative necrosis surrounded by a
band of histiocytes and neutr ophils (Figure 5-3 4). In
some cases, significant necrosis is absent, but areas of
karyorrhexis are present aroun d proli feration s of plump
vascular channels that often exhibi t thi ckened eoslno ­
philicwalls. On stain ing wi th the War thin-Starry method.
cat-scratch bacilli are usually fou nd in areas w it hout sig­
nificant necrosis. As the diseaseprogresses and necrosis
increases, the organisms become more difficult to iden­
tify. In addition, the Brown-Hopps method of gram
staining may be used to highligh t the bacilli.

Bacillary angiomatosis reveals lobular pro li ferat ions
ofsmallblood vessels in an edematous to fibroti c stro ma.

Figure 5-34 • Cat-sc...atch disease. Intranodalarea of abscess
formationsurrounded by band of histiocytes and neutrophHs.
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The supporting con nective tiss ue typically demonstrates
a significant number of neutrophils and leukocytoclasis,
important clues to the diagnosis. Also present are vari­
ably sized amphophilic and granula r aggregates that
upon War thi n-Starry staining prove to be masses of the
causative bacteria.

Diagnosis

The diagnosis of cat- scratch disease has been simpli fied
by the developm ent of serologic tests that demonstrate
a high degree of sensitiv ity and specifici ty. The most
w idely used is an indirect fluo rescent antibody assay for
detectin g ant ibodies to Bartonella henselae. Another
method that is gaining in popu lar ity is an enzyme- linked
immunosorbent assay (ELISA) for IgM antibodies to the
organism. Polymerase chain reaction (PCR) techniques
also are available but are not used widely.

Before the development of these serologic tests, the
diagnosis of cat-scratch disease was based on finding
three of the four foll owi ng cri ter ia:

I. Contact with a cat, presence of a scratch. or a pri­
mary derma l or ocular lesion

2. Posit ive cat-scra tch di sease skin test fin di ng
(Hangar- Rose skin test-no longer Widely used)

3, Negati ve result s for other causes of lymphadenop­
athy

4. Characteri stic histopathologic fin dings of infected
tissue, especia lly if pleomor phi c bacil li can be
found on stain ing w ith the Warthin-Sta rry method

Becausethecurrentlyavailabletests arenot 100% accu­
rate. the use of these criteria are occasionally beneficial.

Treatment and Prognosis

Cat-scratch disease is a self -limit ing condition and nor­
mally resolves withi n 4 months. The use of local heat,
analges ics, and aspi ratio n of the node on supp uration is
the typica l patte rn of therapy. If persistent discomfort
makes noda l aspirat ion necessary, drainage should be
achieved wi th a needle that is tunneled int o the node lat ­
erall y through normal skin I to 2 em away from the
lesion, Incision direc tly into the node could result in a
chronic draining sinus.

Alt hough the organism has demonstrated sensitivity
to a number of antibiotics in culture, the results in
immunocompetent patients have been inconsistent.
Antibiotics are typically reserved for those cases that
demonstrate a prolonged course or severe involvement.
Antibiotics in patients with AIDS and bacillary angio­
matosishave produceddramatic resol utionwithin 2 days.
Although a number of antibiotics have been used suc­
cessfully. the pr imary ant ibiotic used for cat-scratch dis­
ease or bacilla ry angiomatosis is erythromycin, with
doxycycline being the fi rst alternat ive.
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SINUSITIS
Sinusi tis is one of the most common health complaints
in the Un ited States. To und erstand the pro blem, the cl i­
nician must first have some knowled ge of sinus anatomy.
Adults have bi latera l maxill ary, fro nta l, and spheno id
sinuses. These large cavities drain into the nose through
openings called ostia . All three of the major sinuses must
drain th rough the midd le meatus. in addit ion, located
bilaterall y in this area of the nose is a laby rinth of 3 to
15 small ethmoid sinuses, whic h drain th rough smaller
ostia. The ostiomeata l com plex, w ith its num erous
narrow openings (Figure 5-35), is the key to sinus di s­
ease because it is the primary nasal site for the deposi­
tion of fore ign matter from inspired a ir.

Normal sinuses are lined by pseudostratified colum­
nar epithel ium w ith ci lia. The cilia are necessary to move
the sinus secretions toward the ostia. Gravity also is ben­
eficia l in removi ng the secretions, except in the maxil ­
lary sinus w here there is a superior locati on of the ostia l
openi ng and, therefore, the cil iary apparatus becomes
even more import ant. Normal function of the paranasat
sinuses depends on the fol low ing:

• Patency of the ost ia l openi ngs
• Proper functio n of the cil iary apparatu s
• Quali ty of the nasal secret ions
• Disruption of thi s balance leads to sinusit is
For a long time, primary inflammati on of the lining of

the maxilla ry antrum was thought to be the maj or cause
of sinusitis; however. advances have demonstrat ed that
most sinus disease begins from a blockage of the ostio­
meatal comp lex that disru pts normal drainage, decreases
ventilat ion, and precipi tates disease. Lesscommo n local­
ized sinus infections can occur from focal areas of inflam ­
mation wi thin a single sinus, such as a dental infection
affecting the maxil lary sinus.

All of the sinuses cont ain bacteria. In a person wi th
sinusitis. infection is present initia lly or as the disease
evolves. W ith bacteria already present in the sinuses.
changes as minor as a slight mucosal thickening in the
ostiomeata l complex can lead to improper sinus drainage
and infection. The most common predispos ing factors are
a recent upper respiratory viral infection or allergic
rhinitis. Other less common causes include cystic fibrosis.
immotile cilia syndro me. bronchiectasis, developmen tal
abnorma li ties, and imm unodeficiency, including AIDS.

In otherwise heai thy pat ients, the most common
organisms responsible for acute sinusitis are S. pneumo­
niae, H. infiuenzae, and Moraxeiia catarrhalis.

If not cor rected, some cases of acute sinusitis may
become chronic. Chronic sinusitis is defined as recurring
episodes of acute sinusitis or symptomatic sinus disease
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Figure 5 -35 • Illustration demonstrating the ostiomeatal complex
and its importance to appropriate sinusdrainage. M, Maxillary
sinus; F, frontal sinus; E. ethmoid sinuses; MM, middle meatus.
The left side demonstrates the typical narrow middle meatus
through which all sinusdrainage must pass. The right side reveals
enlargement of the middle meatus, such as that achieved through
corrective endoscopic surgery.

lasting longer than 3 month s. in these cases, the bacteria
tend to be anaero bes and arc most frequentl y Strepto­
coccus, Bacteroides, or Veillonclla species.

Infrequently, in an environment of chronic sinusitis,
an area of dystroph ic calc ificat ion (antrolith) may
develop and be detected radiographi call y. The nidus for
thi s calc if icat io n may be endogenous fro m materials
such as inf lamed mucus, pus, or clots. In other cases, the
source may be exogenous from tooth roots or foreign
bodi es, such as dental mater ials, vegetable mat ter, paper,
glass, and stone. Focal antral calcif ication also has been
seen in sinuses fill ed wi th a fungal ball of Aspergiiius fumi·
gatlls (noninvasive mycetoma) (see page 207). A sinus
that is un respon sive to therapy and exhib its focal
antro li th format ion w it hi n a diffuse soft-t issue opacifi­
cation is highly suggest ive of non invasive aspergillosis.

Clinical and Radiographic Features
Presenting symptoms of acute sinusitis in ad ults include
headache, fever, and facial pai n over the affected sinus.
Anorexia, photophobia, and malaise also may be seen.
Anterior nasal or posterio r pharyngeal di scharge is
present; it may be thi ck or thi n in consistency and appear
clear, mucoid, or purulent. Child ren, w it h their less com­
plex sinuses, typicall y have only persistent cough, fever.
and purulent rhi norrhea. Local ized involvement of the
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maxillary sinus can occur as pain over the cheekbo ne.
toothache, per iorbita l pain , or temporal headac he. Max­
illary sinusitis is associated with increased pain when
the head is held upright and less disco mfort w hen the
patient is supine.

Chronic sinusit is is less diagnostic, and radiographic
imaging becomes more impo rtant. Frequent comp laints
include facial pressure. pain, or a sensation of obstruc­
tion. In some cases, nonspecific symptoms. such as
headache, sore throat, lighthcadedness. or generalized
fatigue, also may be present or even dominate. Radio­
graphically, the invo lved sinus has a cloudy, increased
density (Figure 5-36) .

In addit ion to the patient's symptoms, the diagnosis
in thepast often wa s made by procedures such as trans­
illumination and by plain radiographs, such as the
Waters, Caldwe ll- Luc, lateral. and submenta l vertex
views. Today, when the diagnosis is in questi on, many
clinicians use nasal endoscopy and computed tomog­
raphy (CT). Areas of infect ion and sites of improper
drainage w ill be found . These techn iques not only con­
firm the diagnosis but also pinpoint the primary pat ho­
logic alterati on tha t led to the obst ructive sinusitis.

Anantro lith appears radiographica lly as a rad iodense
focus wit hin the sinus. The calcif icatio n ofte n is seen in
association w it h a th ickening of the ant ral lin ing or dif­
fuse clouding of the affected sin us.
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Treatment and Prognosis
Alt houg h acute sinusit is is usuall y a self- limi ti ng disease,
ant ibiot ics freq uent ly are prescribed. Few placebo­
controlled, doubl e-b lind , randomized cl ini cal tr ials have
been published, and the results are inconsistent. Although
the supporting evidence is weak, the few well-per for med
tria ls appear to suggest that pati ents w ith more severe
signs and symptoms may benefi t fro m an antibiotic,
whereas those with less severe man ifestations do not
require antibiotic therapy.

If antibiotics are used, the first-line therapy for acute
sinusitis in otherwise healthy pat ients is amox icill in.
Becauseof drug resistance, additional medicationsare used
if the patient does not respond to the initi al antibiotic.
Amoxicil lin-clavulanate, trirnethopr im-sulfamethoxazole,
or cefaclor aregood antib iotics for resistant cases. Alt hough
topical decongestants shrink nasal membranesand improve
ostial drainage, they are not recommended because of the
resultant decreasedciliary function and decreased mucosal
blood flow, w hich leads to impaired antibiotic delivery. The
effect of systemic antihistamines and decongestants on
sinusitis has not been studied adequately.

In otherwise healthy adu lt pat ients, chro nic sinusi tis
that is not responsive to typical medical mana gement
often is correcte d surgica lly. In the past , radical st ripping
of the diseased sinus mucosa was the therapy of choice.
Today, nasal endoscopy has shown that sinusit is is a dis-

Figure 5-36 • Sinusitis. Cloudyrightmaxillary antrum.
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ease of obstructio n and that mucosal in fla mm ati on is
usually a secondary developm ent. Functi onal endo ­
scop ic sinus surgery enlarges th e osti al openings and
corrects bloc kages in th e ostiomeatal comp lex. of ten with
a rapid reso lution of the signs and symp toms (see Figure
5-35) . The surgery is delicate because it extends close to
the orb it and the central nervo us system. Each patient's
unique anatomy shou ld be evaluated carefully by CT and
nasal endoscopy before surge ry.

Al though endoscopic surgery is considered by many
to be the current standard of care for chron ic sin usitis, a
few investigators sti ll use the more invasive Caldwell-Luc
proced ure in selected pat ients. Alt hough th e Caldwell ­
Luc procedu re is associated wi th a higher prevalence of
significant complications. it also is associat ed wit h a
lower number of reop eration s wh en compared with the
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Fungal and Protozoal
Diseases
CHAPTER OUTLINE
Candidiasis

Pseudomembranous Candidiasis
Erythematous Candidiasis
Chronic Hyperplastic Candidiasis
Mucocutaneous Candidiasis

Histoplasmosis
Blastomycos is
Pa racoccidioidomycosis
Coccidioidomycosis
Cryptococco sis
Zygomycosis
Aspergillosis
Toxoplasmosis

CANDIDIASIS
Infection wi th the yeastlike fungal organi sm Candida a/bi­
cans is termed ca ndidias is or, as the British prefer. can­
dldosis. An older name for thi s di sease is mon ilia sis; the
use of this term should be discou raged because it is
derived from the archaic designation Monilia a/bicans.
Other members of the Candida genus. such as C. tropi­
calis. C. krusei. C. parapsiiosts. and C. guitliermondi, may
alsobe found intraorally. but they rarely cause disease.

Like many other pathogenic fungi. C. albicans may
exis t in two form s, a trait known as di morphism. T he

yeast form of the organism is believed to be relat ively
innocuous, but the hyphaI form is usuall y associated
with invasion of host tissue.

Candidiasis is by far the most common oral fu ngal
infection in humans and has a variety of clinical mani­
festat ions. maki ng the diagnosis difficult at t imes. In fact .
C. a/bieans may be a component of the normal oral
microflora. wit h as many as 30% to 50% of people Simply
carrying the organi sm in their mouths w ith ou t cl inica l
evidence of infection . This rate of ca rriage has been

show n to increase w ith age. and C. alb/cans can be recov­
ered from the mouths of near ly 60% of dentate patients
over the age of 60 years w ho have no sign of ora l mucosal
lesion s. At least three general factors may determine
whether clinical evidence of infection exists:

I . The immune status of the host
2. The oral mucosal environment
3. The strain of C. albtcans
In the past . candid iasis was considered to be onl y an

opportunistic infection, affecting individuals who were
debil itated by anothe r di sease. Certai nly, such patients
make up a large percentage of those w ith candida l infec­
tions today. However, now clinicians recognize that oral
candidiasis may develop in peop le w ho are otherw ise
healthy. As a result of th is complex host and organism
int eracti on . candidal infection may range from mi ld.
superficial mucosal involvement seen in most patients
to fatal. disseminated disease in severely immunocom­
promised patients. Th is chapter focuses on those cl in­
ical presentations of candidia sis tha t affect the oral
mucosa.

/ 8 9



190 ORAL & MAXILLOFACIAL PATHOLOGY

Table 6-1 Clinica! Forms of Oral Calldidiasis

Clinical Features
Candidia sis of the oral mucosa may exhibit a variety of
clinical patterns. wh ich are summari zed in Table 6-1 .
Many patients will display a sing le pattern, although
some individuals w ill exhibit more than one cl inical form
of oral candidiasis.

Pseudo membranous candidias is. The best recog­
nized form of candidal in fection is pseudomembranous
candidiasis. Also know n as " thrush." pseudomemb ra­
nous candidiasis is characterized by the presence of
adherent w hite plaques that resemb le cottage cheese or
curdled milk on the oral mucosa (Figure 6- 1). The white
plaques are composed of tangled masses of hyphae,

ASSOCIATED FACTORS
AND COMMENTS

Antibiotic therapy.
immunosuppression

Antibiotic therapy.
xerostomia. immuno­
suppression, idiopathic

Idiopathic. immuno­
suppression

Immunosuppression.
idiopathic

Probably not true
infection: denture often
is posit ive on culture.
but mucosa is not

Idiopathic, immuno­
suppression. loss of
vertical dimension

Idiopathic, immuno­
suppression; care must
be taken not to confuse
this with other keratotic
lesions with super­
imposed candidiasis

Rare: inherited or sporadic
idiopathic immune
dysfunction

Rare: endocrine disorder
develops after
candidiasis

COMM ON SITES

Buccal mucosa, tongue, palate

Posterior hard palate, buccal
mucosa, dorsal tongue

Midline posterior dorsal tongue

Posterior palate. posterior dorsal
tongue. angles of mouth

Anterior buccal mucosa

Angles of mouth

Confined to palatal denture­
bearing mucosa

Tongue, buccal mucosa, palate

Tongue, buccal mucosa, palate

yeasts. desq uamated epithelial cells, and debris.
Scraping them with a tongue blad e or rubbing them with
a dry gauze sponge can remove these plaques. The
underlying mucosa may appea r normal or erythematous.
If bleedi ng occu rs. the mucosa has probably also been
affected by another process, such as liche n planus or
cancer chemo therapy.

Pseudomembranous candidi asis may be initiated by
expos ure of the patient to broa d-spect rum antibiot ics
(th us eli mi nating compet ing bacteria) or by impairment
of the pat ient's immune system . The immune dysfunc­
tions seen in leukemic patients (see page 5tO) or those
infected with hum an immu nodeficiency virus (HIV) (see

APPEARANCE
AN D SYM P TOMS

White plaques, some of which
may be removable; red areas

White plaques that are not
removable. asymptomatic

Red. asymptomatic

Creamy-white plaques. removable;
burning sensation. foul taste

Red macule s. burning sensation

White plaques, most of which
are not removable

Red.atrophic mucosal areas;
asymptomatic

Red areas, often with removable
white plaques; burning
sensation , asymptomatic

Red. fissured lesions; irritated,
raw feeling

Mucocutaneous

C LINICAL T YPE

Endocrine-candidiasis
syndromes

Central papillary atrophy
(median rhomboid glossitis)

Chronic multifocal

Erythematous

Hyperplastic (candidaI
leukoplakia)

Pseudomembranous (thrush)

Denture stomatitis (chronic
atrophic candidiasis, denture
soremouth)

Angular cheilitis
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Figure 6-'. Pseudomembranous candidiasis. A, Classic "curdled milk" appearance of the oral
lesions of pseudomembranous candidiasis. This patie nt had no apparent risk factors for candidiasis
developme nt. 8 , Removal of one of t he pseudome mbranous plaques (atTOw) reveals a mildly ery­
thematous mucosal surface. (From Allen CM, Blozis GG: Ora l mucosal lesio ns. In Cummings CW,
Fredrickson JM. Harker LA, Krause q .Schuller DE. editors: Otolaryngology: headand neck surgery. ed
3. St Louis. 1998.Mosby.)
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page 238) are often associated w it h pseudomembranous
ca ndidiasis. Infan ts may also be affected . ostensibly
because of their underdeveloped immune system. Anti ­
biotic exposure is typically responsible for an acute
(rapid) expression of the conditio n; immuno logic prob ­
lems usually produce a chronic (slow-onset. long­
standing) form of pseudo membranous candidiasis.

Symptoms. if present at all . are usually rela tive ly mild .
consisting of a burning sensation of the oral mucosa or
an unpleasant taste in the mout h. variably descr ibed as
salty or bitter. Someti mes pat ients complain of "blis ters."
when in fact they feel the elevated plaques rather than
true ves icles . The plaques are character istically dist rib­
uted on the buccal mucosa. palate. and dorsal tongue.

Erythematous ca nd id iasis. In contrast to the pseudo­
membranous form. pat ients with eryt hematous candidi­
asis either do not show w hite flecks or a wh ite compo­
nent is not a promine nt feat ure. Several clinical
presen tations may be seen. The first. known as acute
atrophic candidiasis or ··antibiotic sore mouth." typi­
ca lly follows a course of broad-spectru m ant ibiot ics.
Patients often complain that their mouth feels as if a hot
beverage had scalded it. Th is burn ing sensation is usu­
ally accompanied by a diffuse loss of the fil iform papillae
of the dorsal tongue. resul ti ng in a reddened. "bald"
appearance of the tongue (Figure 6- 2).

Other form s of ery thematous candi d iasis are usuall y
asymptomat ic and chronic . Included in this category is
thecondition known as centra l papillary at roph y of the

Figure 6-2 • Erythematous candidiasis. The patchy, denuded
areas (not the white areas) of the dorsal tongue represent
eryt hematous candidiasis. The patient had received broad ­
spectrum ant ibiotics.
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suri ng. and scali ng (Figu re 6-6). Someti mes this condi­
tion is seen as a component of chronic multi focal can­
didiasis. but it ofte n occurs alo ne. typicall y in an older
person wi th reduced vertical dimension of occlusion and
accentuated folds at the corners of the mou th. Saliva
tends to pool in these areas. keeping them moist and thus
favoring a yeast infection. Patients often indicate that the
severity of the lesions waxes and wanes. Microbiologic
studies have indicated that 20% of these cases are
caused by C. aibicans alone. 60 % are due to a combined
infection with C. albicans and Staphylococcus aureus. and
20 % are associa ted w ith S. aureus alone. Infrequently.
the candida I infection more extensively involves theperi­
oral skin. usually secondary to act ions that keep the skin
moi st (e.g.. chronic li p licki ng. thu mb sucki ng>. creating
a cli nical pattern known as cheiJocandidiasis (Figure
6-7) . Other causes of exfolia tive cheil itis often must be
considered in the differenti al diagnosis (see page 266).

Denture stomatitis should be mentioned because it
is often classified as a for m of ery thematous candidiasis.
and the term chronic atrophic candidiasis may be used
synonymously by some authors. This condition is char­
acteri zed by varyin g degrees of eryth ema. sometimes
accompanied by petechia l hemorrhage. locali zed to the
denture-bearing areas of a rnaxll larv removable dental
prosthesis (Figures 6-8 and 6-9). Although the clini ca l
appearance can be striking. the process is rarely symp­
tomatic. Usuall y the patient admi ts to wearing the den­
ture cont inuously. removing it only periodica lly to clean
it. W hether thi s represent s actual infect ion by C. albicans
or is simply a t issue response by the host to the various
microorganisms living beneath the denture remainscon­
troversi al. The cl in ician sho uld also rul e out the possi­
bility tha t th is reacti on could be caused by improper
design of the denture (wh ich could cause unusual pres-
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tongue. or median rhomboid glossitis. In the past . thi s
was thought to be a develo pmental defect of the tongue.
occurr ing in 0.0 1% to 1.00 % of adults. The lesion was
supposed to have resulted from a failu re of the embry ­
olog ic tubercu lum lrnpar to be covered by the late ral
processes of the tongue. Theoretically. the prevalence of
central papillary atrophy in children should be identical
to that seen in adults; however. in one study in which
10.000 children were examined. not a single lesion was
detected . Other investigators have noted a consiste nt re­
lat ionship between the lesion and C. albicans, and sim­
ilar lesions have been induced experimentally on the
dorsal tongues of rats .

Clinically. central papillary atrophy appears as a well­
demarcated erythematous zone that affects the midline.
posterior dorsal tongue and often is asymptomatic (Figure
6-3) . The erythema is due in part to the loss of the fili­
form papil lae in thi s area. The lesion is usuall y symmetric,
and its surface may range from smooth to lobulated. Often
the mucosal alteration resolves w ith antifungal therapy.
although occasionally on ly partia l resolution can be
achieved.

Some patients wi th central papillary atroph y may also
exhib it signs of oral mucosal candida! infection at other
sites. This presentat ion of ery thematous candidias is has
been termed chronic multifocal candidiasis. In add itio n
to the dorsal tongue. the sites that show invo lvement
includ e the junction of the hard and soft palate and the
angles of the mouth. The palatal lesion appears as an
erythematous area that. wh en the tongue is at rest. con­
tacts the dorsal tongue lesion, resulting in wh at is called
a "k issing lesion" because of the intimate proximi ty of
the invo lved areas (Figures 6-4 and 6-5) .

The invo lvemen t of the angles of the mouth (angular
cheilitis. perleche) is characte rized by erythema. fis -

Ni------------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

A

Figure 6 ·3 . Erythematous candidiasis. A, Severe presentation of central papillary atrophy. In this
pat ient the lesion wasasymptomatic. B. There was marked regenerat ion of the dorsal tongue
papillae 2 weeksafter antifungal therapy with fluconazole.
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Figure 6-4 • Cand idiasis. Multifocal oral candidiasis character­
ized by central papillary atrophy of the tongue and other areas of
involvement.

Figure 6-6 • Angu la r cheil itis. Characteristic lesions appear as
fissured. eryt hemato us alterat ions of the skin at the corners of
the mouth.

Figure 6-8 • Dentu re stomatitis. Dent ure stoma tit is in associa ­
tion with an inte rim partial denture. Note that the mucosal alter­
ation is confined to the dent ure-bearing mucosa.
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Figure 6 -5 • Candidiasis. Same patient as in Figure 6-4. A
"kissing" lesion of ora l candidiasis involves the hard palate .

Figure 6-7 • Cheilocandidiasis. The exfoliative lesions of the
vermilion zone and per ioral skin are due to superficial candida!
infection.

Figure 6-9 • Den ture stomatitis. Dent ure stomatitis . not associ­
ated with Candida afbicans. confined to the denture-bearing
mucosa of a maxilla ry parti al denture framework.
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The diagnosis is con fi rmed by the presence of can­
didal hypha e associat ed w ith the lesion and by complete
resolution of the lesion after antifungal therapy (Figure
6-12) .

Mucocutaneous candidiasis. Severe oral candidiasis
may also be seen as a component of a relatively rare
group of immuno logic disorders known as mucocutaneous
candidiasis. Several disti nct immunologic dysfunctions
have been ident if ied, and the severity of the candidal
infection corre lates w ith the severity of the immu nologic
defect. Mos t cases are spo rad ic, alt hough an autosomal
recessive pattern of inheritance has been identified in
some famil ies. The im mune prob lem usuall y becomes
evident duri ng the first few years of life . when the patient
begins to have cand lda l infections of the mouth. nails.
skin. and other mucosa l surfaces . The oral lesions
appear as thick, wh ite plaques that typtcal ly do not rub
off (essentially chronic hyperplastic candidiasis).

Patients should be evaluated periodically because any
one of a variety of endocrine abnormalities (endo crine­
cand id iasis syndrom e). as well as iron-deficiency
anemia. may develop in addition to the cand idiasis.
These endocrine disturbances include hypothyroidism.
hypoparathyroidism, hypoadrenocorticism (Addison 's
disease), and diabetes mellitus. Typica lly, the endocrine
abnormali ty develops months or even years after the
onset of the candida! infection. Interestingly, the candidal
infection remains relatively superficial rather than dis­
semi nat ing throughout the body. Both the oral lesions
and the rather grotesq ue. roughened, foul-smelli ng cuta­
neous plaques and nodu les can be contro lled wit h con­
t inuous use of relat ively safe systemic antifungal drugs.

Figure 6-11 • Hyperplast ic candidiasis. This lesion of the ante­
rior buccal mucosa clinically resemblesa leukoplakia because it is
a white plaque that cannot be removed by rubbing. With anti­
fungal therapy. such a lesion should resolve completely.
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Figure 6-10 • Denture stomatitis . ThisSabo uraud's agarslant
has been streaked with swabs obtained from erythematouspalatal
mucosa (feft sideof theslant) and the tissue-bearing surface of
the denture (right sideof theslant). Extensive colonization of the
denture is demonstrated. whereas litt le evidence of yeast associ­
ated with the mucosa is noted.

sure on the mucosa), alle rgy to the dentu re base, or inad­
equate cur ing of the denture acryli c.

Alt hough C. a{bim"s is often associat ed w ith th is con­
dit ion, biopsy specimens of denture stomatitis seldom
show candid aI hyphae actuall y penetrat ing the kerati n
layer of the host epit helium. Therefore. one of the main
defining cri teria for the diagnosis of infec tion-host
tissue invasion by the organis m- is not met by this
lesion. Furthermore, if the palata l mucosa and tissue­
cont acti ng surface of the denture are swabbed and
separately streaked onto a Sabouraud's agar slant, the
dentu re typically shows much heavier colonizat ion by
yeast (Figure 6-10).

Chronic hyperplastic candidiasis (calldidal leuko­
plakia). In some patients with oral candidiasis, there
may be a white patch that cannot be removed by
scraping; in this case the term chro nic hyperplastic can­
didiasis is appropriate. This form of candidiasis is the
least common and is also somewhat controversial. Some
investigators believe that this cond ition simply repre­
sents candidiasis that is superimposed on a preexisting
leukoplakic lesion, a sit uation that may certai nly exist at
times. In some instances. however, the candida l
orga nism alone may be capab le of inducing a hyperker­
atotic lesion. Such lesions are usuall y located on the
anterior buccal mucosa and cannot cli nica lly be distin­
guis hed from a routine leukop laki a (Figure 6- 11). Often
the leukoplaklc lesion associated w it h candidal infection
has a fine in termi ngli ng of red and white areas, result ing
in a speckled leukoplakia (see page 341). Such lesions
may have an increased frequency of epithelial dysplasia
his topat hologicalIy.

1",..- - - - - - --- - ----------------- - - - - - - - - - - - - - - -
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Figure 6-12. Hyperplastic candidiasis. A. These diffuse white plaques clinically appear as leuko­
plakia. but they actually represent an unusual presentation of hyperplastic candidiasis. B, Treatment
with c1otrimazole oral troc hes shows complete resolution of the white lesions with in 2 weeks.
essentially confirming the diagnosis of hyperplastic candidiasis. If any white mucosal alteration had
persisted . a biopsy of that area would have been mandatory.
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Histopathologic Features
The candidaI organism can be seen microscopicall y in
either an exfoliative cytologic preparation or in tissue
sections obtained from a biopsy specimen. On staining
with the periodic acid-Schi ff (PAS) method. the candidaI
hyphaeand yeastscan be readi ly identi fied (Figure 6-13l.
The PAS method stain s carbo hydrates. contained in
abundance by fungal cell walls: the organisms are easil y
identified by the br igh t magenta color imparted by the
stain. To make a diag nosis of candidiasis. one must be
able to see hyphae or pseudohyphae (w hich are essen­
tially elongated yeast cells) . These hyphae are approx i­
mately 2 11m in diameter. vary in their length. and may
show branching. Often the hyphae are accompanied by
variable numbers of yeasts. squamous epit helia l cells.
and inflammatory cells .

A 10% to 20% potassium hydro xide (KOHl prepara­
tion may also be used to rapid ly evaluate specimens for
the presence of fungal organi sms. With this technique.
the KOH lyses the backgrou nd of epithelial cells. allow­
ing themore resistant yeasts and hyphae to be visualized.

The disadvantages of the KOH preparation include the
following:

• Lack of a permanent record
• Greater diff icul ty in identifying the fungal organ­

isms. compared wi th PAS staining
• Inability to assess the natu re of the epi the lial cell

populat ion with respect to other conditio ns. such
as epi thelia l dyspla sia or pemphigus vulgaris

The histopathologic pattern of oral candidiasis may
vary slightl y. depending on which cl inica l form of the
infection has been subm itted for biopsy. The features tha t

Figure 6 -13 • Candidiasis. This cytologic preparation demon­
strates tubular-appearing fungal hyphae and ovoid yeast s of Can­
dida albicans. (PAS stain)

are found in common include an increased th ickness of
parakcrat in on the surface of the lesion in conjunction
with elonga tio n of the epithelial rete ridge s (Figure 6- 14l.
Typ icall y. a chronic inflammatory cell infil trate can be
seen in the connective tissue immediately subjacent to
the infected epi thelium . and small collect ions of neu­
trophils (m icroabscesses) are often identified in the
parakeratin layer and the superfi cia l spinou s cell layer
near the organisms (Figure 6-15 ). The cand idal hyphae
are embedd ed in the parake rat in layer and rarely pene­
trate into the viable cell layers of the epitheli um unless
the patient is extremely immunocompromised.
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and then streak ing the swab on the surface of a
Sabou raud's agar slant. C. aibicans wi ll grow as creamy,
smooth-surfaced colonies after 2 to 3 days of incubation
at room temperature.

Treatment and Prognosis
Several antifungal medicat ions have been developed for
managing oral candidiasis, each with its adva ntages and
disadvantages (Table 6-2).

Polyene agents
Nystattn. In the 1950s, the po lyene antibiotic nystatin

was the fi rst effective treatment for ora l candidiasis.Nys­
tat in is formulated for ora l use as a suspension or pastille
(lozenge). Many patients report that nystat in has a very
bitter taste, wh ich may reduce pat ient compliance; there­
fore, the taste has to be disgu ised with sucrose and fla ­
voring agents. If the candidiasis is due to xerostomia, the
sucrose content of the nystat in prepa ration may con­
tribute to xerostomia-related caries in these pat ients,The
gastro intesti nal tract poorl y absorbs both nystatin and
the other pol yene antibiot ic, amphoter icin; therefore,
their effect iveness depends on direct contact with the
candida! organisms. This necessitates multiple daily
doses so that the yeasts are adequately exposed to the
drug. Nystat in combined w ith tri amcin oione acetonide
cream or ointment can be appli ed topically and is effec­
tive for angular cheil itis that does not have a bacterial
component.

Amphotencin B. For many years in the United States,
the use of amp hotericin B was restr icted to intravenous
tr eatment of life- th reatening systemic fungal infections.
Th is medicat ion subsequently became available as an
oral suspensio n for the management of oral candidiasis.
Unfortunately, the interes t in this formu lation of thedrug
was scant, and it is no longer marketed in the United
States.

Imidazole agents. The im idazole-derived antifungal
agents were developed during the 1970s and represented
a major step forward in the ma nagement of cand idiasis.

The two drugs of th is group that are used most frequently
are c1otri mazole and ketoconazole,

Clotrimazole. Like nystatin, c1otri~azole is not well

absorbed and must be admi nistered several times each
day. It is formulated asa pleasant-tasting troche (lozenge)
and pro duces few side effects . The effic acy of this agent
in t reat ing ora l candidiasis can be seen in Figure 6-12.
Clotrimazole cream is also effect ive treatment for angular

cheili tis because th is drug has antibacterial and anti­
fungal properties .

Ketoconazole. Ketocon az ole was the first ant ifungal
dru g that could be absor bed across the gastro intestinal
t ract, thereby provid ing systemic therapy by an oral route
of administration. The single daily dose was much easier
for the patient to use; however, severa l disadvantages

Figure 6-15 • Candidiasis. This high-powerphotomicrograph
shows the tubular hyphae of Candida afbiconsembedded in the
parakeratin layer. (PAS stain)

Diagnosis
The diagnosis of candidiasis in cli nical practice is usu­
ally established by the clinical signs in conju nction with
exfoliative cytoiogic examination, Although a cultu re can
defin it ively iden tify the organism as C. albtcans, this pro­
cess may not be pract ical in most office settlngs, The
cytologic findings shou ld demonstrate the hyp hal phase
of the organ ism, and anti fungal therapy can then be insti­
tuted, If the iesion is cl in ically suggestive of chronic
hype rplas tic candi diasis but does not respond to anti­
funga l therapy, a biopsy shou ld be performed to rule out
the possibili ty of C. olbicans super imposed on epithel ial
dysplasia, squamous cell carc inom a, or l ichen planus,

The defin itive identificat ion of the organism can be
made by means of cultu re. A specimen for culture is
obtained by rubbing a sterile colton swab over the lesion

figure 6 -14 • Candidiasis. This medium-power photomicrograph
shows a characteristic pattern of parakeratosis, neutrophilic
microabscesses. a thickened spinous layer, and chronic inflamma­
tion of the underlying connectivet issue associated with long­
standing candidal infection of the oral mucosa.
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have been noted. Patients must not take antacids or
Hz-blocking agents because an acidic environment is
required for proper absorp t ion. If a patien t is to take keto­
conazole for more than 2 week s, liver function studies
are recommended because approximately I in 10.000
individuals w ill exper ience idio syncratic liver toxicity
from the agent. For thi s reason. the u .s. Food and Drug
Administrat ion has stated that ketoconazole should not
be used as initia l therapy for rou tine oral cand id iasis.
Furthermore. ketocona zole has been implicated in drug
interactions with the macro lide antibiotics (e.g.. erythro­
mycin). the gast roi ntest inal mo ti lity-enhancing agent
clsaprtdc, and the ant ihis tami ne astemiz ole, all of w hich
may produc e pot ential ly life- threaten ing cardi ac
arrhythmias.

Triazo /e agents. The trt azoles are the newest group
of antifungal drugs. Both fluco nazo le and itracon azole
havebeen approved for treating candid iasis in the Un ited
States.

Fluconazole. Fluconazo le appears to be more effective
than ketoconazole: it is well absorbed systemica lly, and
an acidic environment is not requ ired for absorption . A
relatively long hal f-l ife allows for once-daily dosing. and
liver toxicity is rare at the doses used to treat oral can­
didiasis. Some reports have suggested that flu conazole
may not be appropri ate for long-term prevent ive therapy
because resistance to the drug seems to develop in some
instances. Known drug interact ions include a potentia­
tion of the effects of pheny toin (Dilantln) . an antiseizure
medication; warfar in compounds (ant icoagulants); and
sulfonylureas (oral hypoglycemic agents). Other dr ugs
that may interact with fluconazole are summarized in
Table 6-2.

Itraconazole. Itraconazole has proven eff icacy against a
variety of fungal diseases, including histoplasmosis, blas­
tomycosis, and fungal conditions of the nails. Recent ly.
itraconazole solution was approved for management of
oropharyngeal candid iasis, and this appears to have an
efficacy equivalen t to c1otrimazole and flucona zole. As
with fluconazole, significant drug interactions are pos­
sible. and itraconazole is contraindicated for pat ients
taking asternizolc, tr iazo lam, mida zolam , and cisapride.
(See Table 6-2 for other pote ntia l drug interactions.)

Other anli{lIl1gal agents
lodoquinol. Although not str ict ly an ant ifungal drug,

iodoquinol has antif ungal and antibacteria l prope rties.
When compounded in a cream base wi th a cortico ­
steroid. this materia l is very effective as topical therapy
for angular cheilitis.

In most cases, oral candidiasis is an annoying super­
ficial infection that is easily resolved by antifungal
therapy. If infection should recur after treatment . a thor­
ough investigation of pote ntial facto rs that could predis ­
pose to candidiasis, including immunosuppression, may
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Figure 6-16 • Candidiasis. Th is necrotic lesion of the upper lip
developed in a man wit h uncontrolled type I diabetes mellitus.
Biopsy and culture showed a rare example of invasive oral infec­
tion by C. albicans.

be necessary. In only the most severely comprom ised
patient w ill candidiasis cause deeply invasive disease
(Figu re 6- 16).

HISTOPLASMOSIS
Histopla smosis, the most common systemic funga l in­
fect ion in the Uni ted States, is caused by the organi sm
Histoplasma capsulatum. Like several other pathogenic
fungi, H. capsulatum is dim orphic, growing as a yeast at
body temperatu re in the human host and as a mold in
its natural environme nt. Humid areas with soil enr iched
by bird or bat excrement are especiall y suited to the
growth of this organism. This habitat preference explai ns
w hy histoplasmosis is seen endemica lly in fert ile river
valleys. such as the regio n drai ned by the Ohio and Mis­
slsstppl Rivers in the United States. Ai rborne spo res of
the organism are inhaled. pass int o the terminal pas­
sages of the lungs, and germi nate.

Approx imately 500.000 new cases of histoplasmosis
are thought to develop annually in the United States:
ot her part s of the world , such as Cent ral and South
America, Europe, and Asia, also report ndhlcrous cases.
Epidemiologi c studies in endemic areas of the Uni ted
States suggest that 80% to 90% of the pop ulation in
these regio ns has been in fected.

Clinical and Radiographic Features
Mo st cases of histoplasmosis produce either no symptoms
or such mild symptoms that the pat ient does not seek med­
ical treatment. The expression of disease depends on the
quantity of spores inhaled . the immune status of the host.
and perhaps the strain of H. capsulatum, Most individuals
who become exposed to the organ ism are relatively
healthy and do not inhale a large numbe r of spores; there­
fore. they have either no symptoms or they have a mil d.
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Ketoconazole Nizoral Tablets Oral candidiasis Not to be used as initial therapy for oral candid iasis

Blastomycosis 1 tablet (200 mg) daily for 1-2 wk for candidiasis
Coccidioidomycosis Min imum treatme nt period for systemic mycoses is 6 rna,
Histoplasmosis
Paracoccidioldomycosis

Fluconazole Diflucan Tablets Oral candidiasis For ora l candidiasis: 2 tablets (200 mg) on day 1 and then
CryptococcaJ meningitis 1 tablet (100 mg) daily X 1-2 wk

fi

ltraco nazole Sporanox Capsules Blastomycosis For blastomycosis and histoplasmosis: 2 capsules (200 mg)
Histoplasmosis daily. increasing by 100 mg increments up to 400 mg
Aspergi llosis refractory daily in divided doses if no clinical response is noted

to amphotericin B For aspergillosis: 200-400 mgdaily
therapy For life-threatening situations: loading doseof 200 mg TID

for first 3 days, then dose can be reduced
Treatment should continuefor at least 3 mo for all the above

ltracona zole Sporanox Oral Solution Oral candidiasis 10 ml (100 mg) vigorously swished in the mouth and
swallowed, twice daily for 1-2 wk

Amphotericin B Fungizone Oral Suspension Oral candidiasis 1 ml (100 mg) rinse and hold in the mouth for as long as
possible, QID, PC and HS X 2 wk

DOSAGE

1 or 2 pastilles (200,000 -400 ,000 units) dissolved
slowly in the mouth 4 -5 times daily for 10·14 days

Dissolve 1 troche (10 mg) slowly in the mouth, S times
daily for 10-14 days

GENERIC NAME TRADE NAME IN DICAT IONS

Table 6-2 An tifungal Medications

Nystatin Mycostatin Pastilles Oral candidiasis
Mycostatin Oral Suspension

Clotrimazole Mycelex Oral Troches Oral candidiasis

fluli ke ill ness for I to 2 weeks. The Inhaled spores are
ingested by macroph ages w ithin 24 to 48 hou rs, and spe­
cific T-Iymphocy te immunit y develops in 2 to 3 weeks.
Ant ibodies directed again st the organism usually appear
several weeks later. W ith th ese defense mechanisms, the
host is usuall y able to destroy the Invading organism,
although someti mes the macrophages Simp ly surround
and confine the fungus so that viable organisms can be
recovered years later. Thus, pati ents who fo rmerly lived in
an endemicarea may have acqui red the organism and later
express th e disease at some other geographic site if they
become immunocompromised.

Acute histopl asmo sis is a self- lim ited pulmo nary in­
fect ion that probably develops in only about I % of
people w ho are exposed to a low number of spo res. W it h
a high concentration of spores, as many as 50% to 100 %
of indi viduals may experi ence acute sym ptoms. Th ese

symptoms (e.g., fever. headache, myal gia , no np roduc­
tive cough, anorex ia) result in a clinica l picture similar
to tha t of in fluenza. Pati ent s are usuall y ill fo r 2 weeks,
alth ough ca lcification of th e hilar lymph nodes may be
detected as an incidental find ing on chest rad iographs
years late r.

Chronic hi stoplasmos is also primari ly affects the
lungs, although it is much less common than acute histo­

pla smo sis. The chronic form usuall y affects elderly,
emp hysemato us, w hite men or im munosuppressed
pati ents. Clin ica lly, It appears simi lar to tubercul osis.
Pa ti ents typically exh ib it cough, weight loss, fever, dys­
pnea, chest pain , hemop tysis, wea kness, and fati gue.
Chest roentgenograms show upper- lobe infil t rates and
cavitation .

Dissemina ted histoplasmosis is even less common
than the acute and chronic types. It occurs in I of 2000
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SIDE EFFECTS!ADVERSE REACTIO NS

Nausea, diarrhea, vomitingwith largedoses

Mild elevations of liver enzymes in 15% of patients
Periodic assessment of liver function in patients with hepatic

impairment
Nausea, vomiting

Serioushepatotoxicity in 1:10,000 patients
Monitoring of liver function is indicated for patients with pre­

existing hepatic problems, patients who develop symptoms
of hepatic fai lure, or patients treated for > 28 days

Serum testosterone is lowered
Nausea, vomiting
Anaphylaxis

Rare cases of hepatotoxicity, ranging from mild transient
elevation of liver enzymes to hepatic failure

Headache, nausea, vomiting, abdominal pain, diarrhea

Rare cases of hepatotoxicity
Liver function should be monitored in patients with preexist ing

hepatic problems on therapy for more than 1 month
Nausea, diarrhea, vomiting

Rare cases of hepatotoxicity
Live r function should be monitored in patients with preexisting

hepatic problems on therapy for more than 1 mo
Na usea, diarrhea, vomiting

Rash, gastrointest inal symptoms

to 5000 pati ents who have acute symptoms. This condi­
tion is characterized by the progressive spread of the
infection to extrapulmonary sites. It usually occurs in
either older. debilitated, or immunosuppressed pat ients.
In some areas of the United States, from 2% to 10% of
pat ients with acquired imm unodeficiency synd rome
(AIDS) (see page 245) develop disseminated histop las­
mosis. Tissues th at may be affected include the spleen.
adrenal glands, liver, lymph nodes. gastroi ntestinal tract.
central nervous system (eN S), kidn eys. and oral mucosa.
Adrenal invol vement may produce hypoadrenocorticism
(Addison's di sease) (see page 727).
. Most oral lesion s of histoplasmosis occur with thedi s­

seminated form of the disease. T he most commonly
affected sites are the tongu e. palate. and buccal mucosa.
The condit ion usuall y app ears as a solita ry, variably
pa inful ulceration of several weeks' duration: however,

199

DRUG INTERACTIONS

None known

No significant drug interactions

Serious and/or life-threatening interactionswith terfenadine,
asternizole. or cisapride

Metabolism of cyclosporine, tacrolimus, methylprednisolone,
midazolam, triazolam, coumarin-like drugs, phenytoin, and rifampin
may be altered

Clinically or potentially significant side effects have been noted with
the following: oral hypoglycemics, coumarin-like drugs, phenytoin,
cyclosporine, rtfampln. theophylline, terfenadtne . cisapride.
astemizole, rifabutin, and tacrolimus

Serious and/o r life-threatening interactions withterfenadine, astemizole,
plmozide. quinidine, oral triazolarn, oral midazolam, and cisapride

Lovastatin and simvastatin should be discontinued
Increased plasma concentrations may be seen with warfarin , ritonavir,

indinavir, vinca alkaloids, diazepam, dihydropyridines, cyclosporine,
tacrolimus, methylprednisolone, and digoxin

Serious and/or life-threateninginteractions with terfenadine,
aste mtzole. oral trtazolem. oral midazolam, and cisapride

Lovastat in and simvastatin should be discontinued

No significant drug interactions

some lesions may appear erythematou s or w hite with an
irregular surface (Figur e 6- 17). The ulcerated lesions
have firm , ro lled marg ins. and they may be indistin­
gui shable clin ica lly from a malignancy (Figure 6- i 8).

Histopathologic Features

M icroscopic exam ination of lesional tissue shows eith er
a diffuse Inftltrate of macrop hages or. more common ly,
collec tions of macrophages organized into granulomas
(Figure 6- 19). Multinucleated giant cells are usually seen
in association w ith the granul omatous inflamma tion.
T he causative organism can be ident ified wit h some dif­
ficult y in the rout ine hemato xylin and eosin- stain ed sec­
tion; howeve r, special stains, such as the PAS and
Grocott-Gomori methe namine silver method s, readily
demonstrate the characteristic 1- to z-urn yeasts of H. cap­
sulatum (Figure 6-2 0).
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Figure 6-17 • Histoplasmosis. This ulcerated granular lesion
involves the maxill ary buccal vestibule and is easily mistaken clini­
cally for carcinoma. Biopsy established t he diagnosis. (From Allen
eM, Blozis GG:O ral mucosal lesion s. In Cummings CW,
Fredrickson JM, Harker LA, Krause C). Schulle r DE, editors: Oto­
laryngology: head and neck surgery, ed 3, St l ouis, 1998, Mosby.)

Figure6 -19 • Histo plasmosis. This medium-power photomicro­
graph shows scatte red epit helioid macrophages admixed with lym­
pho cytes and plasma cells. Some macro phages contain organisms
of Histoplasma capsulatum (arrows).

Diagnosis

The d iagnosis of histopl asmosis can be made by
hi stopathologic ident ification of the organism in t issue
sectio ns or by cult ure. Other helpful diagnost ic stud ies
inciud e sero logic testin g in w hich ant ibodies directed
against H. copsulatum are demonstrated and ant igen pro­
duced by the yeast is identi fied.

Treatment and Prognosis

Acute histop lasmosis, because it is a self- limited pr ocess,
generally wa rran ts no specific t reatment oth er th an sup­
po rt ive care with anal gesics and ant ipy reti cs. Oft en the
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Figure 6-18 • Histopla smosis. This chronic ulceration of the ven­
t ral and lateral tongue represents an oral lesion of histoplasmosis
that had disseminated from the lungs. The lesion clinically resem­
bles carcinoma; because of this high-risk site, biopsy is mandatory.

Figure 6 -20 • Histoplasmos is. This high-power photomicrogra ph
of a t issue section readily demonst rate s the small yeasts of Histo­
plasma capsulatum. (Grocott-Gomori methenamine silver stain)

disease is no t t reated because the symptoms are so non­
specific and the diagnosis is not readil y evident.

Pat ients w ith chro nic histoplasmosis usually require
treatment , despite the fact that up to half of them may
recover spontaneousiy. Often the pulmonary damage is
progressive if it rema ins untreated, and death may result
in up to 20% of these cases. The treatment of choice is
intra venous amph otericin B, although signi fica nt kidney
damage can result from this therapy. For tha t reason, keto­
conazole may be used in nonimmunosuppressed patients
because it is associated w ith fewer side effects. The tria­
zole compound itraconazolecan also be used for treatment
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ofhistoplasmosis. This agent appears to be more effect ive
than ketoconazole and less likely to produce toxicity.

Disseminate d histop lasmosis is a very serious condi ­
tion that results in death in 90 % of the pati ents if they
remai n unt reated. Amphotericin B is usuall y indicated
for such pati ents. Despit e therapy, however, a mortali ty
rate of 7% to 23% is observed. It raconazo le or keto­
conazole may also be used if the pati ent is nonim mun o­
compromised: however, the response rate is slower than
lor patients receiving amphotericin B. and the relapse
rate may be higher.

BLASTOMYCOSIS,
Blastomycosis is a relat ively uncommon disease caused
by the dimorphic fungus known as Btostomyces dermati­
lidis. Although the organ ism is rarely iso lated from its
natural habitat. it seems to prefe r rich, moist soil. where
it grows as a mold. Much of the region in w hich it grows
overlaps the territory associa ted w ith H. capsula/urn
(affecting the eastern hal f of the Uni ted States). The range
of blastomycosis extends farther north . however.
including Wi sconsin , Minnesota , and the Canad ian
provinces surrounding the Great Lakes. Sporadic cases
have also been reported In Afr ica, India, Europe, and
South America. By way of comparison, histoplasmosis
appea rs to be at least 10 times more common than blas­
tomycosis. In several series of cases, a prominent adu lt
male predilectio n has been noted, often w ith a male- to­
fema le ratio as high as 9: I . This has been attr ibuted to
the greater degree of outdoor act ivity (e.g.. hun ting,
fishing) by men in areas whe re the organism grows. The
occurrence of blastomycosis in immunocompromised
patients is relatively rare.

Clinical and Radiographic Features

Blastomycosis is alm ost always acqui red by inhalation
ofspores, partic ularly after a rain . The spores reach the
alveol i of the lu ngs, where they begin to grow as yeasts
at body temperature. In most pati ents, the infect ion is
probably halted and contained in the lung s, but it may
become hernatogenou sly disseminated in a few instances.
Inorder of decreasing frequency, the sites of dissemina­
tion include skin, bone, prostate, menin ges, oropharyn­
geal mucosa, and abdominal organs.

Although most cases of blastomycosis are either
asymptoma tic or prod uce on ly very mild symptoms.
patients who do experience symptoms usuall y have pul ­
monary comp laints. Acute bla stomycosis resembles
pneumonia. cha racterized by high fever, chest pain ,
malaise, night sweats. and prod uct ive cough w ith mucop­
urulent sputu m. Rarely, the infection may precipi tate life­
Ihreatenlng adult respi ratory distress syndro me.
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Figure 6-21 • Blastomycosis. Thisgranular erythematous plaque
of cutaneousblastomycosishas affected the facial skin. (Courtesy
of Dr. William Welton.)

Chronic blastomycosis is more common than the acute
form . and it may mimic tuberculosis; both conditions are
often characte rized by low -grade fever, night sweats,
weight loss,and productive cough . Chest radiographs may
appear normal. or they may demonstrate diffuse infiltrates
or one or more pulmonary or hilar masses. Unl ike the sit­
uation with tuberculosis and histoplasmosis, calcificat ion
is not typically present. Cutaneous lesions usually repre­
sent the spread of infect ion from the lungs . although occa­
sionally they are the only sign of disease. Such lesions
begin as eryt hematous nodules that enlarge. becoming
verrucous or ulcerated (Figures 6-2 1 and 6-22) .

Oral lesions of blastomycos is may result fro m eit her
extrapulmonary di ssemi nati on or local inoculation w ith
the organism. T hese lesions may have an irregular,
erythe matous or w hite intact surface . or they may ap pear
as ulcera tions with irregu lar roll ed borders and varying
degrees of pain (Figure 6-23). Clinically, because the
lesions resemble squamo us cell carc inoma, biopsy and
his topathologic examination are requ ired ,

Histopathologic Features

Histopathologic examination of lesiona l tissue typically
shows a mixture of acute inflammation and granu loma ­
tous inflammation surrou nding variable numbers of
yeasts. These organisms are 8 to 20 urn in dia meter.
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They are character ized by a doub ly refractile cell wall
(Figure 6- 24) and a bro ad atta chm ent between the bud­
di ng daughter cell and the parent cell. Like man y ot her
fungal orga nisms, B. dermattudis can be detected more
easily using special stains. such as the Grocott-Gomori
methe nami ne silver and PAS method s. Ident ificat ion of
these organi sms is especiall y imp or tant because th is
infection often inducesa benig n react ion of the overlying
epithelium in mucosal or skin lesions called pseudo-

figure 6-22 • Blastomycos is. Severe cutaneous infect ion by
Bfastomyces desmatitidis. (Courtesyof Dr. Emmitt Costich.)

epi theliomatous Cpseudocarcinomatousl hyperplasia.
Because th is ben ign elong ati on of the epi thelial rete
ridges may look like squamous cell carc inoma at first
glance under the microscope, careful inspection of the
underlyi ng inflamed lesional ti ssue is mandatory.

Diagnosis

Rapid diagno sis of blastomycosis can be performed by
microscop ic exami nation of either histopathologic sec­
tions or an alco ho l-fixed cytologic preparation. The most
rapid means of diagnosis, however, is the KOH prepara­
tion, which may be used for examining scrapings froma
suspected lesion. The most accurate method of identi­
fyi ng B. dermatttidis is by obtaining a cult ure specimen
fro m sput um or fresh biopsy mat erial and growing the
organism on Sabouraud 's agar. This is a slow technique,
however. sometimes taking as long as 3 to 4 weeks for
the characteristic mycelium-to-yeast convers ion to take
place. A specifi c DNA probe has been developed, allowing
immediate identi ficati on of the mycelia l phase that usu­
ally appears by 5 to 7 days in cultu re. Serologic studies
are usua ll y not helpful.

Treatment and Prognosis

As stated previo usly, most patients w it h blastomycosis
require no treatm ent. Even in the case of symptomatic
acute blastomycosis, administrati on of systemic ampho­
terici n B is indicated only if the patient:

• Is seriously ill ,
• Is not improving clinica lly, or
• Is ill for more than 2 or 3 weeks.
Patients wi th chron ic blastomycosis or extrapul­

monar y lesions need treatment. Itracona zole is gener­
ally recomm ended, partic ularly if the infect ion is mild or

Figure 6 -23 • Blastomyco sis. These irregular ulcerations of the
tongue represent blastomycosis. Direct inoculation was thought
to have occurred from the patie nt's habit of chewing dr ied horse
manure r Kentucky field candy"), in which the organism was prob­
ablygrowing.

Figure 6 -24 • Blastomyco sis. Th is high-power photomicrograph
shows the large yeasts of Blastomyces dermatitidis (arrow) and a
pronoun ced host inflammatory response to the organism.
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moderate. Although ketoconazole isactive again st B. der­
m"tilidis, it has been show n to be less effect ive than itra­
conazole. Amphote r icin B is reserved for patie nts who
are severely ill or show no response to itra cona zole.

Disseminated blastomycosis occurs in only a small
percentage of infected pat ients and. wi th proper treat­
ment, the out look for the patien t is reasonab ly good .

PARACOCCIDIOIDOMYCOSIS (SOUTH
AMERICAN BLASTOMYCOSIS)
Paracoccidioidomycosis is a deep fungal infection that
iscaused by Paracoccidioides brasiiiensis. The condition is
seen most frequent ly in patients who live in eit her South
America (primarily Brazil, Colombia, Venezuela, Uruguay,
andArgentina) or Cent ra l America. However, immigrants
fromthose regions and visitors to those areas can acquire
the infection. W ithi n some endemic are as, the nine­
banded armadil lo recently has been show n to harbor
P. brasiliensis (similar to the situation seen w it h leprosy)
(see page 176) . Although there is no evidence that the
armadillo directl y in fects humans. it may be responsible
for the spread of the organ ism in the environment.

Paracoccidioidomycosis has a disti nct predilectio n for
males, witha 25: I male-to-femal e ratio typi call y reported.
This striking difference is thought to be attributable to a
protective effect of femal e hormones (because beta­
estradiol inhib its the transfor mation of the hyphaI form
of the organism to the pathogenic yeast for m). This
theory is supported by the find ing of an equal number of
men and wome n w ho have antibodies directed aga inst
theyeast.

clinical Feat u res

Pa tients with paracocc id ioidomycosis are typ ica ll y
middle-aged at the time of diagnosis, and most arc em­
ployed in agricult ure. Most cases of paracoccidioidomy­
cosis are thought to appear init ially as pu lmonary infec­
tions after exposure to the spores of the organism.
Although infections are generally self-limiting. P. bras­
iIi,"sis may spread by a hematogenous or lymphat ic rou te
to a variety of tissues, including lymph nodes. skin, and
adrenal glands. Adrenal involvement often results in
hypoadrenocorticism (Addison's di sease) (seepage 72n.

Oral lesions appear as mulberry-like ulcerati ons that
most commonly affect the alveolar mucosa, gingiva, and
palate (Figure 6-25). The lips. oropharyn x, and bucca l
mucosa are also invo lved in a signi ficant percentage of
cases. In most pat ients w ith oral lesions, ma rc than one
oral mucosal site is affected.

Histopathologic Features

Microscopic evaluation of ti ssue obtained from an oral
lesion may reveal pseudoepitheli omatous hyperplasia in
addition to ulcerati on of the overlying surface epithe-
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Iium. P. brasiliensis elicits a granulomatous in flammatory
host response that is cha racterized by collections of
epit helioid macro phages and mu lti nucleated giant cell s
(Figu re 6-26) . Scattered. large (up to 30 11m in diameter )
yeasts are readily identified after stain ing of the tissue
sections w ith the Grocott-Gom ori methe nam ine silver or
PAS met hod . The organisms ofte n show multiple
daughter buds on the parent cell. result ing in an appear­
ance that has been descr ibed as resembli ng "Mickey
Mo use ears" or the spokes of a ship 's steering wheel
(r rnartner's wheel") .

Diagnosis

Demonstration of the characteristi c mult ip le budding
yeasts in the appropriate cli nical sett ing is usuall y ade-

Figure 6-25 • Paracoccidioidomycosis. Thisgranular; erythema­
tous. and ulcerated lesion of the maxillary alveolus represents
infection by P. brasiliensis. (Courtesy of Dr. Ricardo Santiago
Gomez.)

Figure 6-26 • Paracoccidioidomycosis. This high-power pho­
tomicrograph shows a large yeast of P. brasiliensis (arrow) within
the cytoplasm of a multinucleated giant cell. A Grocott-Gomori
methenamine silver-stained section (inset) illustrates the charac­
teristic "Mickey Mouse ears" appearance of the buddingyeasts.
(Courtesy of Dr. Ricardo Santiago Gomez.)
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quare to establis h a diagnosis of paracoccid io ido mycos is.
Specimens for culture can be obtained. but P. brasiliensis
grows quite slowly.

Treatment and Prognosis
The method of management of patients with paracoccid­
ioidomycosis depends on the severity of the disease pres­
entation. Sulfonamide derivatives have been used since
the 1940s to t reat this infection . These dr ugs are st ill used
today in many instances to treat mild-to-m oderate cases,
partic ularly in developi ng count ries w it h lim ited access
to the newer. moreexpensiveantifungal agents. Forsevere
involvement, intravenous amphotericin B is usually indi­
cated. Cases that are not life -threate ning are best man ­
aged by oral it raconazole. alth ough therapy may be
needed for several months. Ketoconazole can also be
used. alth ough the side effects are typi cai ly greater than
those associated with itraconazole.

COCCIDIOIDOMYCOSIS (SAN JOAQUIN
VALLEY FEVER; VALLEY FEVER; COCCI)
Coccidioides immitis is the fungal organism responsib le for
coccidio idomycosis. C. immitis grows saprop hytica lly in
the alkaline . semiar id, desert soil of the southwes tern
United States and Mexico, w ith isolated regions also noted
in Central and South America. As with several other path­
ogenic fungi. C. immitis is a dimorphic organism,appearing
as a mold in its natural environment of the soil and as a
yeast in tissues of the infected host. Arthrospores pro­
duced by the mold become airborne and can be inhaled
into the lungs of the human host , producing in fection.

Coccidioidomy cosis is confined to the Western hemi­
sphere and is endemic th roughout the desert regions of
sout hwestern Uni ted States and Mexico; however, with
modern travel tak ing many visitors to and from the sun­
belt, this disease can be encountered virtually anywhere
in the world. It is estimated that 100,000 peop le are
infected annually in the United States, altho ugh 60% of
thi s group are asyrnptomanc.

Clinical Features
Mos t infections wit h C. immitis are asymptomatic,
although approximately 40 % of infec ted patients expe­
rience a f1ulike illness and pulmonary symptoms within
I to 3 weeks after inhaling the arthrospores. Fatigue,
cough, chest pain. myalgia s, and headache are com ­
monly reported, lasting severai weeks wi th spontaneous
resolution in most cases. Occas ionally, the im mu ne
response may trigger a hyperse nsitivity reaction that
causes the develop ment of erythema rnultl forrne (see
page 674) or erythema nodosum . Erythema nodosum is
characterized by the appearance of multiple pai nful ery­
thematous inflammatory nodules in the subcutaneous
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connective tissue. Th is hype rsensitiv ity reac tion occur­
ring in conjunctio n with coccidioidomycosis is termed
valley feve r. and it resolves as the host cell-mediated
immune response controls the pulmon ary infec tion.

Chronic p rogressive pulmonary COCCidioidomy­
cosis is relatively rare. It mimics tuberculosis. with its
cli nical presentation of pers istent cough , hemoptysis.
chest pain. low-g rade fever, and weight loss.

Di ssemina ted coccidio ido mycosis occurs w hen the
organism spreads hematogenously to extrapulmonary
sites. This occurs in less tha n 1% of the cases. but it is
a more serious prob lem . The most com mon ly involved
areas include skin , lymph nodes . bone and joints . and
the meninges. Immunosuppression greatly increases the
risk of dissemination. The following groups are particu­
larl y susceptib le:

• Pat ients taki ng large doses of systemic cortico-
stero ids (organ transplant recipient s)

• Patient s being treated w it h cancer chemotherapy
• Patients in the end stages of HIV infection
Infants and older patients, both of whom may have

suboptimally funct ioning immune systems , also may be
at increased risk for dissem ina ted disease. Persons of
color (e.g.. blacks. Filipin os, nativeAmericans) also seem
to have an increased risk. but it is unclear w hether their
susceptibility is due to genetic causes or socioeconomic
factors. such as poor nu trition.

The cutaneous lesions may appear as papules, sub­
cutaneous abscesses. verrucous plaques. and granulo­
ma tous nodules. Of pr ime significance to the clinician is
the predilec t ion for these lesions to develop in the area
of the central face. especia lly the nasolabial fold. Oral
lesions are distinctly uncomm on.

Histopathologic Features
Biopsy material shows large (20 to 60 urn) . round
spherules that may contai n numerous endospores. The
host respo nse may be variab le. rang ing from a suppura­
tive, neut rophilic infi ltra te to a granu lomatous inflam­
matory response. In some cases. the two patterns 01
inflammat ion are seen concurrently. Specia l stains. such
as the PAS and Grocott-Gomo ri methenamine silver
met hods, enable the pathologist to identify the organism
more readily.

Diagnosis

The diagnosis of coccidioidomycosis can be confi rmed by
culture or identification of characteristicorganisms in biopsy
material. Cytologic preparations from bronchial swabbings
or sputum samples may also reveal the organisms.

Serologic studies are helpful in supporting the diag­
nosis. and they may be performed at the same time as
skin testi ng. Skin test ing by itself may be of limited value
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in determining the diagnosis because many patie nts in
endemic areas havealready been exposed to the organ ism
and have positive test findings.

Treatment

The decision w hether or not to treat a part icular pat ient
affected by cocci dio idomycosis depend s on the severity
and extent of the infect ion and the patient 's immune
status. Relative ly mild symptom s in an immunocompe­
len t person do not warran t treatment. Amphotericin B is
administered for the follo wing groups:

• Immunosuppressed pat ients
• Patlenjs wi th severe pulmonary infectio n
• Patients who have dissemina ted di sease
• Patients who appear to be in a li fe-th reatening sit­

uation concern ing the infection
For many cases of coccidioidomycosis. flucon azole is

the drug of choice. usuall y given in high doses for an
extended period of time. Al though the respon se of the
disease to fluconazole may be somew hat slowe r than
that of amphotericin B. the side effects and complica­
tionsof therapy are far fewer. Ketoconazole may be used
as an alternative trea tment for mild-to-moderate cases
ofcoccidioidomycosis.

CRYPTOCOCCOSIS
Cryptococcosis is a relati vely uncommon funga l disease
caused by th e yeast Cryptococcus neoformans. Thi s
organism normally causes no problem in immu nocompe­
ten t people. but it can be devastatin g to the immu nocom­
promised patient. The incidence of cryptococcosis has
increased dramatically during the past decade. primari ly
because of the AIDSepidemic; it is the most com mon Iife­
threatening fungal infection in these patients . The disease
has a worldwide distribution because of its association
with the pigeon (w ith the organism living in the deposits
ofexcreta left by the birds). Unlike many other pathogenic
fungi.C. neoformans grows as a yeast both in the soil and
ininfected tissue. The organ ism usually produce sa prom i­
nentmucopolysaccharide capsule that appears to prot ect
it from host immune defenses.

Thedisease is acquired by inhalat ion of C. neoformans
spores into the lungs. resulting in an immediate influx of
neutrophil s that destro y most of the yeasts. Macro­
phages soon follow. although resol ution of in fect ion in
the immunocompetent host ult imat ely depends on an
intact cell-mediated imm une system.

Clinical Features

Primary cryptococcal infection of the lungs is often
asymptomatic; however. a mild flulike ill ness may
develop. Patients complain of producti ve coug h. chest
pain. fever. and malai se. Most pati ents with a diagnos is
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of cryp tococcosis have a significant under lying medical
problem related to immune suppression (e.g.. systemic
cort icosteroid therapy. cancer chemotherapy. malig­
nancy. AIDS). It is esti mated that 5% to 10% of AIDS
pat ients acquire this infection (see page 234).

Dissemin ati on of the infection is common in these
immunocompromised patient s, and the most frequent
site of involvement is the menin ges. followed by skin.
bone. and the prostate gland .

Cryptoeoeeal meningitis is chara cterized by head­
ache. fever. vomit ing. and neck stif fness. In many
instances. this is the in iti al sign of the disease.

Cutaneous lesions develop in 10% to 20% of pat ients
w it h di sseminated disease. These are of par tic ular
importance to the cli nician because the skin of the head
and neck is ofte n involved. The lesion s appear as ery ­
thematous papu les or pustu les tha t may ulcerate. dis ­
charging a puslike materi al rich in cryptococcal organ­
isms (Figure 6-27).

Alt houg h oral lesions are relat ively rare. they have
been described as crater like. nonhealin g ulcers that are
tender on palp ation. Dissemin at ion to salivary gland
tissue also has been reported rare ly.

Histopathologic Features

Microscopic sections of a cryptococc al lesion generally
show a granulomatous inflammatory response to the or­
ganism. Th e extent of the response may vary, however,
dependin g on the host's immune status and the strain of
the organism . The yeast appears as a round- to-ovoid
structure. 4 to 6 J.Im in diameter. surrounded by a clear
halo that represents the capsule. Staining with the PAS or
Grocott-Gomori methenamine silver method can readily
identify the fungus; moreove r, a mucicarmine stain
uniquely demonstrates its mucopolysaccharide capsule.

Figure 6 -27 • Cryptococcosis. These papules of the facial skin
represent disseminated cryptococcal infection in an HIV-infected
patient. (Courtesy of Dr. Catherine Flaitz.]
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Diagnosis
The diagnosis of cryptococcosis can be made by several
meth ods, inciuding biop sy and cuitu re. Detecti on of
cryptococcai ant igen in the serum or cerebrospinai flu id
is also useful as a diagno st ic proc edure .

Treatment and Prognosis
Mana gement of cry ptococcai infections can be very dif­
ficuit because most of the affected patientshave an und er­
iy ing medical problem . Before amphotericin B was devel­
oped, cryp tococcos is was alm ost un iformly fatal. A
combination of systemic amph oter icin B and anothe r
anti fungal drug (flucytosi ne) is used in most cases to t reat
thi s"'disease. Th e tria zole s fluconazole and itracona zole

have been effective in contro ll ing cry ptococcos is, and flu­
conazo ie hasbeen approved for this purpose. Thesedrugs
produce far fewer side effects than do amph otericin Ba nd
flu cytosine, and they should prove usefui in the futu re.

ZYGOMYCOSIS (MUCORMYCOSIS;
PHYCOMYCOSIS)
zygomycosis is an opportunisti c, frequentl y fulmi nant,
fungal infect ion tha t is caused by normaiiy sapro bic
organ isms of the class Zygo mycetes, inciudi ng such
genera as Absidia,Mucor, Rhizomucor, and Rhizopus. These
organism s are found thro ughout the wo rld, growi ng in
the ir natu ral state on a varie ty of decaying organic mate­
rials . N ume rous spores may be liberated into the air and

inhaled by the human host.
Zygomycosis may involve any one of severai areas of

the body, but the rhinocerebral form is most relevant to
the ora/ health care provider. Zygomycosis is noted espe­
cially in insulin-dependent diabeti cs w ho have uncon­
troll ed diabetes and are ketoacidotic: however, as with
many other fungal diseases, thi s infect ion affects lmrnun o­
compro mised pati ents as well. Only rarely has zygomy­
cosis been reporte d in apparent iy health y individuals.

Figure 6 -28 • Zygomycosis. Diffuse tissue destruction involving
the nasal and maxillary structurescaused bya Mucor species.
(Courtesy of Dr. Sadru Kabani.)
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Clinical and Radiographic Features

The present ing symptoms of rh inocerebrai zygo mycosis
may be exhibited in several ways. Pa tient s may experi­
ence nasal obstru ct ion , bloody nasai di scharge, facial
pain or headache, facial swell ing or cellulit is, and visual
di stu rbances w ith concurre nt proptosis. Symptoms
related to cranial nerve involvement (e.g., facia l paral ­
ysis) are often present . W ith progression of disease inlo
the cran ial vault , blindness, lethargy, and seizures may
develop , followed by death .

If the maxill ary sinus is involved, the initial presenta­
tion may be seen as intraoral swelling of the maxillary
alveolar process, the palate, or both. if the condition
remains untreated, palatal ulce ration may evolve, with
the sur face of the ulcer typ icall y app earing black and
necrot ic. Ma ssive tissue destruction may result if the
condition is not tr eated (Figures 6- 28 and 6- 29).

Radiograph ical ly, opaci fication of the sinuses may be
observed in con junct ion w it h patchy efface ment of the
bon y wall s of the sinuses (Figure 6-30). Such a picture
may be difficult to di stin gui sh from that of a malignancy
affectin g the sinus a rea.

Histopathologic Features
Histopathologic examination of leslonal tissue shows
extens ive necrosis with num erous large (6 to 30 urn in
di ameter), branching, non septat e hyphae at the
perip hery (Figure 6-31). The hypha e tend to branch at
90-degree angles. The extensive tissue destruction and
necro sis associated w ith th is disease are undoubtedly
attribu table to the preference of the fungi for invasion 01
small blood vessels. This disrupts normal blood flow to
the tissue, resulting in infarction and necrosis. A neu­
tro phil ic infiltrate usuail y predomin ates in the viable
tissue, but the host in flamm ator y cell response to the
infection may be minimal, particul arly if the pat ient is
immunosu ppressed.

Figure 6~29 • Zygomycosis. The extensive black, necrotic lesion
of the palate represents zygomycotic infection that extended
from the maxillary sinus in a patient with poorly controlled typeI
diabetes mellitus. (Courtesy of Dr. Michael Tabor.)
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Diagnosis

Diagnosis of zygo mycosis is usua lly based on the
histopathologic findings. Because of the grave nat ure of
this infection. appropriate therapy must be in stitu ted in
a timely manner (ofte n w itho ut the benefit of defini t ive
culture results).

Treatment and Prognosis

Treatment of zygomycos is consists of rad ical surgical
debridement of the infected. necrotic ti ssue and systemic
administrati on of high doses of amphoteric in B. Magnet ic
resonance imaging of the head is useful in determining
the extent of disease involvement so that surg ical mar­
ginscan be planned. In addit ion. cont rol of the patient's
underlying disease (e.g.. diabetic ketoac idosis) must be
attempted. Despite such therapy. the prognosis is usu­
ally poor. Should the patient survive, the massive tissue
destruction that remains presents a cha llenge bot h func­
tionally and aesthet ically. Prosthet ic ob turat io n of
palatal defects may be necessary.

Figure 6·30 • Zygomycosis. This ( T scan demonstrates the
opacification of the left maxillary sinus (arrow).

Figure 6-31 • Zygomycosis. This high-power photomicrograph
shows the large, nonseptate fungal hyphae characteristic of the
zygomycot ic organisms.
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ASPERGILLOSIS
Aspergillosi s is a fungal disease that is characteri zed by
noninvasive and invasive forms. Noninvasive asper­
gillos is usually affects a nor mal host. appearing eithe r as
an allergic react ion or a cluster of fungal hyphae. Local ­
ized invasive infection of damaged tissue may be seen in
a normal host. but a more extensive invasive infection is
often evident in the immun ocompromiscd patient. W ith
the advent of int ensive chemotherapeut ic regimens. the
AIDS epidemic. and both solid- organ and bone marrow
transpla ntati on. the prevalence of invasive aspergil losis
has increased dramaticall y in the past 20 years. Pati ents
with uncontro lled diabetes mellitus are also suscept ible
to Aspergillus infections. Ra rely. invasive aspergill osis has
been reported to affect the paran asal sinuses of appar­
ently normal immun ocompetent indi viduals.

Normally. the various species of the Aspergillus genus
reside worldwid e as saprobic organ isms in soil. water,
or decaying organic debris. Resistant spores arc released
in to the air and inhaled by the human host. resulting in
opp ortuni stic fu ngal infect ion second in frequency only
to candidiasis. Interestin gly. most species of Aspergillus
cannot grow at 3 7' C; only the pat hogenic species have
the ability to replic ate at body temperature.

The two most commonly enco untered species of
Aspergillus in the medical sett ing are A. {favus and A. [umi­
galus. wi th A. [umigatus being responsib le for 90% of the
cases of aspergill osis. The pat ient may acquire such
infec ti ons in the hospital (" nosocomial" infect ion),
especially if remodelin g or build ing const ruc tion is being
perform ed in the imm ediate area. Such activity often stirs
up the spores. w hich are then inhaled by the patient.

Clinical Features

The cl ini cal mani festat ion s of aspergi ll osis vary .
depending on the host im mune stat us and the presence
or absence of tissue damage. In the normal host. the dis­
easemay appear as an allergy affect ing either the sinuses
(allergic fungal sinusitis) or the bro nchopul monary
tract. An asthma atta ck may be triggered by inhalation
of spores by a suscept ib le person. Someti mes a low­
grade infect ion becomes establi shed in the maxillary
sinus. resultin g in a mass of fungal hyphae called an
aspergill oma . Occasionally. the mass w ill undergo dys­
t rophic calc ificat ion. producing a rad iopaque body called
an antrolith within the sinus.

Ano ther presentatio n that may be encou ntered by the
oral health care prov ider is aspergi llosis after too th
extraction or endodont ic treat ment. especially in the
maxillary poster ior segments. Presumably. tissue damage
predisposes the sinus to in fection. resulti ng in symptoms
of locali zed pain and tenderness accompanied by nasal
di scharge. lmm unocompromised patients are part icularly
susceptible to oral aspergil losis. and some investigators
have suggested that the portal of entry may be the mar-
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ginal gingiva and gingiva l sulcus. Pa infu l gingiva l ulcera­
tions are initia lly noted. and per iphera lly the mucosa and
soft tissue develops diffu se swell ing w ith a gray or viola­
ceous hue (Figure 6-32). If the disease is not treated,
extensive necros is, seen clInically as a yellow or black
ulcer, and facial swell Ing evo lve.

Disseminated aspergillosi s occurs princ ipally in
immu nocomp romised patients, particularly in those w ho
have leukemia or who are tak ing high dai ly doses of cor­
t icosteroids. Such pati ents usuall y exhibi t symptoms
related to the pr imary site of inocul ati on : the lu ngs. The
patient typica lly has chest pai n, cough, and fever. but
such sy!!'ptoms are vag ue. Therefo re, obtai ning an early,
accurate diagnosis may be difficult. Once the fungal
organ ism obtains access to the blood stream, in fection
can spread to such sites as the CNS, eye, skin, liver, gas­
troi ntest inal t ract, bone, and thyroid gland.

Figure 6-32 • Aspergillosis. This young woman developed a
painful purplish swelling of her hard palate after induction
chemotherapy for leukemia.

Histopathologic Features
Tissue sectio ns of Aspergillus lesions show varying num­
bers of branch ing, septate hyphae, 3 to 4 urn in diameter
(Figures 6-33 and 6-34) . These hyp hae show a tendency
to branch at an acute angle and to invade adjacent small
blood vessels. Occlus ion of the vessels often results in
the charac teris tic pattern of necros is associated wit h this
disease. In the immunocompetent host, a granulomatous
inflam matory response in addition to necrosis can be
expected. In the imm unocompromised patient, however,
the inflamma tory response is often weak or absent,
leading to extensive tissue destruc tion.

Diagnosis

Although the diagnosis of fungal infect ion can be estab­
lished by identi fication of hyphae w ithin tissue sections,
th is finding is only suggestive of aspergillosis because
other fungal organisms may appear simi lar microscopi­
cally. Ideally, the diagnosis should be suppo rted by cul­
ture of the organism from the lesion; however, from a prac­
tica l standpo in t, treatment may need to be initiated
immediately to prevent the pat ient'S demise. Culture spec­
imens of sputum and blood are of limi ted value because
they are often negative despite disseminated disease.

Treatment and Prognosis

Treatme nt depends on the cli nica l presentation 01
aspergillosis. For imm unocompe tent patients w ith a non­
invasive aspergillom a, surgical debridement may be all
that is necessary. Patients who have allergic fungal
sinusitis are treated w ith debrideme nt and cortico­
stero ids. Po r local ized invasive aspergil los is in the
immu nocom pete nt host, debridement is indicated. This
may be comb ined w it h eit her itraconazole or systemic
ampho ter icin B therapy, depending on the severity of the

Figure 6 -33 • Aspergillosis . This photomicrograph revea ls fungal
hyphae and a fru iting body of anAspergillus species.

Figure 6 -34 • Aspergillosis.This high-power photomicrograph
shows the characteristic septate hyphae of Aspergillus species.
(Grocott-Gomori methenamine silver stain)
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infection. Itraconazole is preferred if the patient can take
oral medication . has reasonable gastrointestinal function.
and is not taking any othe r medications that contraindi­
cate the use of itraconazole (see Table 6-2) . Immuno­
compromised patients w ho have invasive aspergillosis
shou ld be treated by aggressive debridement of necrotic
tissue. combined with systemic antifungal therapy as
described previously.

The prognosis for immunocompromised patients is
much worse compared with immunocompetent individ­
uals. part icu lar ly if the infecti on is disseminated. Even
with appropriate therapy. on ly about one th ird of these
patients survive. Because aspergillosis in the immuno­
compromised pat ient usuall y develops wh ile the indi ­
vidual is hospita li zed. particula r attention should be
given to the ventil at ion system in the hosp ital to prevent
patient exposure to the airbo rne spores of Aspergillus .

TOXOPLASMOSIS
Toxoplasmosis is a relatively common disease caused
by the obligate intracellu lar protozoal organism Toxo­
plasmagondii. For no rmal , healthy adults. the organism
poses no proble ms. and 20% to 30% of adu lts in the
United States may have had asymptomat ic in fection.
Unfortunately, the disease can be devastat ing for the
developing fetus or the immu noco mpromised pat ient.
Other mammals, part icula rly members of the cat famil y,
are vulnerable to infection. and cats are considered to be
the definitive host. T. gondii multiplies in the intest ina l
tract of thecat by means of a sexual life cycle, discharging
numerous oocysts in the cat feces. These oocysts can
then be ingested by anoth er animal or human. result ing
in the production of disease.

Clinical Features

In the norma l, im munocompetent indiv idual. infection
with T. gondii is often asymptomat ic. If symp toms
develop. they are usually mild and resemble in fect ious
mononucleosis; pat ients may have a low -grade fever.
cervical lymphadenopat hy, fat igue. and mu scle or join t
pain. These symptoms may last from a few weeks to a
few month s, although the host ty pica lly recovers w ithout
therapy. Somet imes the lymphadenopathy involves one
or more of the lymph nodes in the paraoral region , such
as the buccal lymph node. In such instances. the oral
hea lth care provider may di scover the disea se.

In immunosuppressed patients, toxoplasmosis may
represen t a new, prima ry infection or reactivat ion of pre­
viously encysted organisms. The principa l groups at ri sk
include the foll ow ing:

• AIDS patients
• Transplant recipient s
• Cancer patients
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Ma nifestations of infection can include necrotizing
encephalitis, pneumonia. and myositis or myocarditi s. In
the United States, it is estimated that from 3% to 10% of
AIDS patients (see page 234) w i ll exper ience CNS
involvement. CNS in fecti on is very serious. Clinica lly, the
patient may comp lain of headache, lethargy. disorienta ­
tion. and hem iparesis.

Congenital toxopla smosis occurs when a nonim ­
mun e mot her contracts the disease duri ng her pregnancy
and the organis m crosses the placental barrier, infecting
the developi ng fetus. The potent ia l effects of bli ndn ess.
mental retardation, and delayed psychomo tor develop ­
ment are most severe if the infection occurs during the
first tr imester of pregn ancy.

Histopathologic Features

Histopathologic exami nation of a ly mph node obtained
from a pati ent w ith active toxopla smosis shows charac­
teristic reactive germ inal centers exhibiting an accumu ­
lat ion of eosinophilic macrophages. The macrophages
encroach on the germinal centers and accumu late wi thin
the subcapsula r and sinusoida l regions of the node
(Figure 6-35) .

Diagnosis

The diagnosis of toxoplasmosis is usuall y establ ished by
ident ification of ris ing serum ant ibody t iters to T. gondii
w ithin 10 to 14 days after infec tio n. Immunocompro­
mised pati ents, however, may not be able to genera te an
antibody response; therefore. the diagnosis may rest on
the clinica l fi ndi ngs and the response of the pat ient to
therapy.

Biopsy of an involved lymph node may suggest the
diagnosis; however, the diagnosis should be confi rmed
by serologic studies. if possible.

Figure 6·35 • Toxoplasmosis. This high-power photomicrograph
shows an accumulation of eosinophilic macrophages that
obscures an adjacent germinal center.
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Treatment and Prognosis
Mos t healthy adults w ith toxoplasmosis require no spe­
cific treatm ent because of the mild symptoms and self­
limiting course. Perhap s more importantly, pregnant
women should avoid situations that place them at risk for
the disease. Handling or eating raw meat or cleaning a
cat lit ter box should be avoided un til after delivery. If
expos ure during pregna ncy is suspected, treatm ent w ith
a comb ination of sulfadiazine and py rimethamine often
prevents t ransmission of T. gondii to th e' fetus. Because

•
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Viral Infections
'. CHAPTER OUTLINE

Herpes Simplex Virus
Varicella
Herpes Zoster
Infectious Mononucleosis

Cytomegalovirus
Enteroviruses

Herpangina
Hand-Foot-and-Mouth Disease
Acute Lymphonodular Pharyngitis

Rubeola
Rubella
Mumps
Human Immunodeficiency Virus and

Acquired Immunodeficiency
Syndrome

HERPES SIMPLEX VIRUS
Herpessimplex virus (HSV) is a DNA virus and a member
of the human herpesvi rus (HHV) famil y. officiall y known
asHerpctovi ridac. Two typesof HSVsare known to exist:
type I (HSV- ! or HHV- !) and type 2 (HSV-2 or HHV- 2).
Other members of the HHV fami ly include var ice lla­
zoster virus (VZV or HHV- 31. Epstein-Barr virus (EBV
orHHV-41.cytomegalovirus (CMV or HHV-S). and sev­
eral more recentl y discovered members. HHV- 6. HHV-7 .
and HHV-8 . The latter vi rus. HHV- 8. appears to be
involved in the pathogenesis of Kaposi 's sarcoma (KS)
(see page 484). Humans are the only natu ral reservoi r.
and all HHVs have the ability to reside for life w ithin the
infected host. After the initial infection. variable per iods
of latency and reactivation w ith vi ral shedding are seen.
Because each affected individual remains a reservoir of
infection for life. the viruses are endemic wo rldwide.

The two types of HSV are similar structu rally but dif ­
ferent antigenicall y. In addit ion . the two exhibit epi­
demiologic variations.

H5V-1 is spread predominantly through infected saliva
oractive periora l lesion s. HSV-I is adapted best and per­
forms moreeff icient ly in the oral. facial. and ocula r areas.
The pharynx . int raoral sites. lips. eyes. and skin above
thewaist are involved most freque ntly.

HSV- 2 is adapted best to the genital zones. is trans­
mitted predom inantly through sexual contact. and typi­
cally invo lves the genitalia and skin below the waist.
Exceptio ns to these rulesdo occur. and HSV- I can be seen
in a pattern sim ilar to that of HSV-2 and vice versa. The
clinical lesions produced by both types are ident ical . and
both produce the same changes in tissue. The virusesare
sosimilar that antibodiesdirectedagainstonecross- react
against the other. Antibodies to one of the types decrease
the chance of infection with the ot her type; if infection
does occur, the manifestations often are less severe.

Clinica lly evident infections w it h HSV- I exhibit two
patterns. The init ial expo sure to an individual w it hout
antibodies to the viru s is called the primary in fection .
This typ icall y occurs at a young age. often is asympto­
mat ic. and usuall y does not cause signif icant morbidity.
At this po int, the virus is taken up by the sensory nerves
and transported to the associate d sensory or, less fre­
quent ly. the autonomic ganglia . With oral HSV- I inf ec­
tion , the tr igeminal ganglion is colo nized. and the virus
remains at this site in a latent state. The virus uses the
axons of the sensory neurons to travel back and forth to
the periphe ral skin or mucosa.

Secondary, recurrent, or recru descent IiSV- 1 infec ­
tion occurs with reactivation of the virus, although many
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patients may show only asymptomatic viral shedding in
the saliva. Symptom at ic recurrences are fairl y comm on
and affect the epi thelium supplied by the sensory gan­
glion. Spread to an uninfected host can occur easily
during period s of asymptoma tic viral shedding or from
symptomatic acti ve lesions. W hen repeatedly tested.
approximately one th ird of individual s wit h HSV- I anti ­
bodies occasionall y shed infectious viral part icles, even
without active lesions being present. In addi tio n, the
virus may spread to other sites in the same host to estab­
lish residency at the sensory gang lion of the new loca­
tion. Numerous condit ions such as old age, ult raviolet
light " emotional stress, pregnancy, allergy, trauma, res­
pirato ry illnesses. men struat ion. system ic disea ses, or
malignancy have been associated w ith reactivation of the
virus, but on ly ultraviolet light expo sure has been
demonstra ted unequ ivocall y to induce lesions experi­
mentall y. More tha n 80% of the pr imary infect ions are
purpo rted to be asymptoma tic, and reactivat ion wi th
asymptomatic viral shedding great ly exceeds cli nicall y
evident recurrences.

HSV does not survive long in the externa l environ­
ment. and almost all primary infect ions occur from con­
tact w ith an infected person w ho is relea sing the virus.
The usual incubati on period is 3 to 9 days. Because
HSV- I usuall y is acquired from contact wi th contami­
nated saliva or act ive perioral lesions. crowding and poo r
hygiene promote exposure. Lower socioeconomic status
correlates w ith earlier exposu re. In developing coun tries .
more than 50% of the population is exposed by 5 years
of age, 95% by 15 years of age, and almost universal
exposure by 30 years of age. On the other hand, upper
socioecono mic groups in developed nat ions exhibit less
tha n 20% exposu re at five years of age and on ly 50% to
60% in adu lts. The low childhood exposure rate in the
privil eged groups is followed by a second peak during
the college years of life. The age of initia l infecti on also
affects the clinical presentation of the symptomatic pri ­
mary infecti ons. People exposed to HSV-I at an early age
tend to exhibit gingivostomat it is; those init ially exposed
later in li fe often demonstrate pharyngotonsill itis.

As ment ion ed previ ous ly, ant ib od ies to HSV-I
decrease the cha nce of in fection w ith HSV- 2 or lessen
the severi ty of the clinica l ma nifestati ons. The dramatic
increase recentl y seen in HSV- 2 is due part ly to lack of
prior exposure to HSV- l and to increased sexual activity
and lack of barrier con tracep tion. HSV- 2 exposure cor­
relates di rectl y w ith sexual acti vity. Exposure of those
younger than age 14 is close to zero, and most init ial
infections occur between the ages of 15 and 35. The
prevalence varies from near zero in celibate adults to
more than 80% in prostitu tes.

ORAL & MAXILLOFACIAL PATltOLOC

In addit ion to clinicall y evident infections, HSV has
been implicated in a num ber of nonin fectious processes.
More than 15% of cases of erythema multiforme are
preceded by a symptomatiC recur rence of HSV 3 to 10
days earlie r (see page 674). In some instances. the
attacks of ery thema multi for rnc are chronic enough 10
warra nt an tivira l prophyl axis. An associat ion with
clu ster headaches and a num ber of cranial neuropathies
has been proposed, but defi nit ive proof is lacking.

On rare occasions. asymptomatic release of HSVwill
coincide w ith attacks of aphthous ulcerations. Theulcer­
ations are not infected w ith the virus. In these rare cases,
the vi rus may be responsible for the ini tiation of the
autoimmun e destruc tion; conversely. the immune dvs­
regulati on that prod uces aphthae may have allowed the
release of the virions. In suppo rt of the lack of associa­
tion between HSV and aphthae in the general population
of pati ents wi th aphthous ulcerat ions, prophylactic oral
acyclovir docs not decrease the recurrence rate of the
aphthous ulcerations. Alt hough the association between
HSV and recurrent ap hthou s ulcerati ons is weak. it may
be important in small subsets of patie nts (see page28;).

HSV also has been associa ted w ith oral carcinomas.
but much of theevidence isctrcumstant lal. The DNAfrom
HSV has been extra cted from the ti ssues of some tumors
but not from others. HSV may aid carcinogenesis through
the promot ion of mu tat ions, but the oncogenic role. if
any. is unce rtain.

Clinical Features
Acute herpetic gingivostomatitis is the most comm on
pattern of symptomatic pr imar y HSV infecti on, and more
than 90% are the result of HSV- I . In a study of more
than 4000 children wi th antibodies to HSV-I , luretic
found that only 12% of those in fected had clin ical symp­
toms and signs severe enough to be reme mbe red by the
affected children or their parents. In spi te of th is study,
some healt h care practitioners suspect that the per­
centage of primary infecti ons that exhibit cli nical symp­
toms is much higher. Fur ther studies are needed to fully
answer this question .

M ost cases of acute herpetic gingivostomati tis arise
betwee n the ages of 6 months and 5 years, wi th the peak
prevalence occurring betwe en 2 and J years of age, In
spite of these statistics, occasiona l cases have been
repo rted in pat ients over 60 years of age. Development
before 6 months of age is rare because of protection by
maternal anti- HSV antibodies. The onset is abrupt and
oft en accompanied by anterior cerv ical lymphadenop­
ath y, chill s, fever ( 103' to IDS ' Fl. nausea. anorexia, irri­
tability. and sore mouth lesions. T he manifestationsvary
fro m mild to severely debi litating.
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Figure 7·1 • Acute herpetic ging ivostomatit is. Widespread yel­
lowish mucosal ulcerations. (Cou rtesy of Dr. David Johnsen.)

Figure 7 ·3 • Acute herpetic gingivostomatitis. Painful, enlarged,
and erythematous palatal gingiva.

Initially the affected mucosa develops numerous pin­
head vesicles, wh ich rapidly collapse to form numerous
small. red lesions. These ini tia l lesions enlarge slight ly
and develop central areas of ulceration, wh ich are cov­
ered by yellow fibrin (Figure 7- 1), Adjacent ulcerations
may coalesce to form larger, shallow, irregular ulcera­
lions (Figure 7- 2). Both the movable and atta ched oral
mucosa can be affected, and the number of lesions is
highly variable. In all cases, the gingiva is enlarged,
painful. and extremely ery thematous (Figure 7-3). In
addition, the affected gingiva often exhibits di stinctive
pu nched-out erosions along the midfaci al free ging ival
margins (Figure 7-4) . It is not unusual for the involve­
ment of the labial mucosa to extend past the wet line to
include the adjacent vermilion border of the lips. Satel­
Iilevesicles of the periora l skin are fai rl y common . Self-
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Figure 7 -2 • Acute herpetic gingivostomatitis. Numerous coa­
lescing, irregular, and yellowish ulcerations of the dorsal surface of
th e tongue.

Figure 7-4 • Acute herpetic gingivostomatitis. Painful, enlarged,
and erythematous facial gingiva. Note erosions of the free gingival
margin.

inocu lat ion of the fingers, eyes, and genital areas can
occur. Mild cases usually resolve w it hin 5 to 7 days ;
severe cases may extend to 2 week s.

As menti oned previously, w hen the pr imary infect ion
occurs in adults. some symptomatic cases exhib it
pha ryn goton sillit is. Sore throat, fever, mala ise, and
headache are the initial symptoms. Numerous small
vesicles develop on the tonsils and posterior pharynx.
The vesicles rapidly rupture to form numerous shallow
ulcerations. which often coa lesce with one another. A
diffuse, grayish-ye llow exudate forms over the ulcers in
many cases. Involvement of the oral mucosa anterior to
Waldeyer's ring occurs in less than 10% of these cases.
HSV app ears to be a sign ifi cant cause of pharyngoton­
sill it is in young adults wh o are from the higher socio­
economic groups with previously negat ive test findi ngs
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for HSV anti bodies. Most of these infect ions are HSV- l ,
but increasing pro portions are HSV- 2 . The clini cal pres­
entation closely resembl es pharyngitis secondary to
streptococci or infe ctious mononucleosis, makin g the
true frequency difficult to determine.

Recurrent infections may occur eith er at the site of pri­
mary inoculation or in adjacent areas of surface epithe­
lium supplied by the involved ganglion. The most common
site of recurrence for HSV- I is the vermilion border and
adjacent skin of the lips. Thi s is know n as herpes labialis
("cold sore" or " fever bli ster "). Prevalence studies suggest
that from 15% to 45% of the United States popu lati on
ha ve -a history of herpes lab ialis. In some pat ients, ul tra­
violet light or traum a call trigger recurrences. Prodromal

signs and symptoms (e.g.. pain . burning. itching, tingling,
localized warmth , erythema of the involved epithelium)
arise 6 to 24 hours before the lesions develop. Multi ple
small. erythematous papules develop and form clusters of

Figure 7-5 • Herpes labia lls. Multiple fluid-filled vesiclesadja­
cent to the lip vermilion.

Figure 7 -7 • Intraoral recurrent herpetic infection. Early
lesions exhibiting as multiple erythematous macules on the hard
palate. Lesions appeared a few daysafter extraction of a tooth.

ORAL & MAXILLOFACIAL PATHOLOGY

flu id-filled vesicles (Figure 7-S). The vesicles rupture and
crust w ithin 2 days. Healing usuall y occurs w ithin 7 to [0
days. Mechanical rupture of in tact vesicles and the release

of the virus- filled fluid may result in the spreading of the
lesions on lip s previously cracked from sun exposure
(Figure 7- 6). Recurrences are observed less commonly on
the skin of the nose, chin , or cheek.

Recurren ces al so can affect the oral mu cosa. In the

immunocompetent patient. involvement is limitedalmost
a lwa ys to keratinized mucosa that is boun d to bone
(attac hed gingiva and hard pa late). These sites often
exhibit subt le changes, and the symptoms are less
in tense. The lesions begin as 1- to 3- mm vesicles that
rapidl y collapse to form a clu ster of ery themato us mac­
ules that may coalesce or slight ly enlarge (Figures 7-7
and 7-8 ). The damaged epithelium is lost, and a central
yellowish area of ulcerati on develops. Heali ng takes
place w it hi n 7 to 10days.

Figure 7- 8 • Intraoral recurrent herpetic infection. Multiple
coalescing ulcerationson the hard palate.
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Less common presentat ions of HSV- I do occur. Infec­
lion of the thum bs or fingers is known as herpetic whit­
low (herpeti c paronychia) , wh ich may occur as a result
of self - inoculatio n in children w ith orofacial herpes
(Figure 7-9). Before the uni form usc of gloves. medical
and dental perso nnel could infect their digits from con­
tact with infected patients . and they were the most likely
group affected by this form of HSV-l infection. Recur­
rences on the digits are not unusual and may result in
paresthesia and permane nt scarring.

Primary cutaneous herpet ic infections can also arise
in area s of previous epit helia l damage. Parents kissing
areas of derrnato loglc inj ury in chil dren represent one
vector. Wrest lers and rugby players also may contami­
nate areas of abr asion, a lesion called herpes gladia- .
torurn or scrumpox. Ocular involvement may occur in
children. often resull ing from self- inocu lat ion . Pat ients
withdiffuse chronic ski n diseases. such aseczema. pem-

Figure 7-9 • Herpetic whitlow. Recurrent herpetic infection of
the finger.

Figure 7-10 . Chronic herpetic infection . Numerous mucosal
erosions. each of which is surrounded by a slightly raised.
yellowish-white border. in a patient with acute myelogenous
leukemia.
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ph igus, and Darter 's disease, may develop diffuse Iife ­
threaten ing HSV infect ion, known as eczema her­
peticum (Kaposi's varicelliform eruption) . Newborns
may become infected after deli very through a bir th canal
contaminated w ith HSV, usuall y HSV- 2. Wi tho ut t reat­
ment. there is greater than a 50% mortali ty rate.

HSV recurrence in immunocompromised hosts can be
significant. Without prope r imm une function, recurrent
herpes can persist and spread until the infection is
treated with ant iviral drugs. until immune status returns.
or until the pat ient dies. On the skin, the lesions cont inue
to enlarge per ip herally, with the formatio n of an
increasing zone of superficia l cutaneous erosion. Oral
mucosa also can be affected and usuall y is present in
conj unction wi th herpes iabiali s. Although mo st oral
mucosal involvemen t begins on the boun d mucosa. it
often is not confined to these areas. The involved sites
begin as areas of necrotic epithel iu m, which is brownish
and raised above the surface of the adjacent inta ct
epi thelium . Typically these areas are much larger than
the usual pin head lesion s found in imm unocompetent
pati ents. Wi th time , the area of involvement spreads lat­
erally. The enlarg ing lesion is a zone of superficia l
necrosis or erosion, often wit h a distinctive circinate,
raised. yellow border (Figures 7- 10 and 7- 11). This
border represents the advanci ng margin of act ive viral
destruct ion. M icroscop ic demonstrati on of HSV infecti on
in a chron ic ulceration on the movable oral mucosa is
om inous, and all such pat ients should be evalua ted thor ­
ough ly for possib le immune dysfunction or underlying
occult disease processes.

One gro up of investigators has described a pattern of
chronic herpes that occu rs on the dorsal surface of the
tongue and appears as a deep midline fissure tha t typi ­
cal ly exhibi ts mul tipie peri pheral branches. This pattern

Figure 7-11 • Chronic herpetic infection . Numerous shallow
herpetic erosionswith raised. yellow and circinate borders on the
maxillary alveolar ridge in an immunocompromised patient.
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has been nicknamed "geometric glossitis" and usually is
symptomat ic wi th areas of erosion in the depth of the fis­
sures. However, the investigators used only culture for
diagnosis. Because of the high prevalence of asympto­
matic shedding of HSV in im munocompro mised patients.
viral culture is inadeq uate for diagnosis of intraoral
lesions (see Diagnosis section). Although the associa lion
between herpes simplex and geometric glossitis need s to
be confirmed through cytologic or histopathologic tech ­
niq ues, cl inicians should investigate the posslbllity of
HSV infection in immunocompromiscd patients wit h
symptomatic lingual fissures.

Although a yellow curvil inear border often is present
in many chronic herpetic ulcerations noted in immuno­
compromised patien ts, this dist inctive feature might be
missing. Several autho rs have reported persistent oral
ulcerat ions in patients with acqu ired immunodeficiency
syndrom e (AIDS) that lack the dis ti nct ive peri phery,
often are nonspecific clin ically, and may mimic aphthous
ulcerations, necrotizing stomatitis, or ulcerative peri­
odontal disease. Biopsy of persistent ulcerati ons in
pati ents wi th AIDS is mandator y and may reveal any one
of a number of in fecti ous or neoplastic processes. These
ulcers may reveal hi stopat holog !c evidence of her­
pesvi rus, often combined w ith diagnostic features of
CMV (HHV-S) co- infect ion (see page 24 0 ).

Histopathologic Features
The virus exerts its main effects on the epi the lia l cells .
Infected epithelia l cells exhibi t acantholysis, nuclear
clearing, and nuclear enlargement, w hich has been
termed balloon ing degenerati on (Figure 7- 12). The
acantholyt ic epithelial cells are termed Tzanck cell s.
Nucleola r fragmentat ion occurs with a condensation of
chromatin aro und the per ip hery of the nucleus. Multi-

Figure 7 ~ 12 . Herpes simplex. Altered epithelial cells exhibit ing
ballooning degeneration, margination of chromatin, and
multinucleation.
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nucleated, infected epit helia l cell s arc formed when
fus ion occurs between adjacent cells (see Figure 7-1 21
Intercell ular edema develops and leads to the formation
of an in t raepith el ial vesicle (Figure 7- 13). Mucosal vesi­
cles rupture rap idly: those on the skin persist and develop
secondary infil tration by inflammalory cells . Once Ihey
have ruptured, the mucosal lesions demonstrate a sur­
face fib rinopu rulent membrane. Often at the edge ofthe
ulceration or mixed within the fibrinou s exudat e arethe
scattered Tza nck or multinucleated epithelial cells.

Diagnosis
With a thorough knowledge of the clinica l presentations,
the clin ician can make a strong presumptive diagnosisol
HSV infection. On occasion, HSV infections can be con­
fused w ith other diseases, and laboratory conf irmation
is desirable. V iral isolation from tissue culture inoculated
wi th the fluid of in tact vesicles is the most defin itivediag­
nostic procedure. The probl em w it h this techn ique inpri­
mary infections is that up to 2 weeks can be required for
a defini tive result. Cli nica l tests for HSV antigens or
nucle ic acid s in specimens of active lesionsalso are avail­
able, Sero logic tests for HSV ant ibod ies are positive 410
8 days after the init ia l exposure. These ant ibody liters
arc useful in docum enting past exposure and are used
pr imar ily in epid emiologic studies.

Intact vesicles are rare intraorally. Therefore, using
intraora l viral culture as the sole means of diagnostic
confi rmat ion of HSV infect ion is inappropriate. It has
been shown that asymplomatic ora l HSV shedding
occurs in up to 9% of the general popu lat ion. During
periods of mental or physical stress, asymptomatic viral
shedding rises 10 approxtmatc ly one th ird of those pre­
Viously expose d to the virus. In immunocom promised
pat ients. the prevalence rises to 38 %; this percentage is

Figure 7 ~ 13 . Herp es simplex. Intraepithelial vesicle demon­
strating acantholytic and vitally altered epithelial cells.
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low and most likely wou ld double if the investigation
were restricted to those previously exposed to the virus.
Therefore. culture of lesions contaminated w ith saliva
Ihalmight contain colncidental ly released HSV is mean­
ingless unless supplemented by addi ttona l diagnostic
procedures.

Two of the most commonly used diagnostic proce­
dures are the cyto logic smear and tissue biopsy, w ith
cylologic study being the least invasive and most cost ­
effective. The virus produces dist inct ive histologic alter­
aliens within the infected epithelium. Only VZV pro ­
duces similar change s. but these two infections usually
can be differentiated on a clinical basis. Fluorescent
monoclonal ant ibod y typ ing can be performed on the
di rect smears or on infected cell s obtained from tissue
culture.

If diagnostic featu res of herpesvirus are discovered in
a biopsy of a persistent ulceration in an immunocom­
prom isedpatient, im munocytochemical studies for CMV
also should be performed to rule out co-infection. The
histopathologic features of CMV can be mi ssed easil y,
resu lting in patients not receivi ng the most app rop rlate
therapy.

Treatmentand Prognosis

In the past. primary herpetic gingivostoma titis was
treated best symptomat ically; however, if the infect ion is
diagnosed early. anti viral medica tions can have a signif ­
icant impact. Patients should be instructed to restrict
contact with active lesions to prevent the spread to other
sites and people. As mentioned previously. autoinocula ­
tion of the eyes can result in ocular involvement w ith the
possib tlity of recurren ce. Repeated ocular reinfectio n can
produce perma nent damage and blindness. HSV is the
leading infectio us cause of bli ndness in the United States.

When acyclovir suspensio n is adm inistered in a rinse
and swallow technique during the first 3 symptomatic
days, signific ant acceleration in clinica l resolution is
seen. Once therapy is initiated. develop ment of new
lesions ceases. In addit ion, the associa ted eating and
drinking diffi culti es, pain . heal ing time, duration of fever,
and viral shedding are shortened dramat icall y. In add i­
tion, topical ri nsing w it h 0.5% or 1.0% dyclon ine
hydrochloride (Dyclone has been di scontinued, but
pharmacists can make the generic for m easily) drarnat ­
ica lly, but temporaril y, decreases the mucosal discom­
lort. Viscous lidocaine should be avoided in pediatr ic
patientsbecause of reports of lidocaine-induced seizures
inchildren. No nsteroidal anti inflammatory medications,
suchas ibuprofen, also help alleviate the discomfort. Use
ofantiviral medications in capsule or tablet form is much
less effective becau se of the increased time these for­
mulations require to exert a significant effect.
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Recu rren t herpes labial is has been treated w ith every­
thi ng from ether to voodoo; nothing has solved the
proble m. Some minor successes have been achieved with
the current brands of antivira ls. Acyclovir and the two
newer relat ed medications, valacyclovir and famciclovir,
appear to demonstrate similar effective ness agai nst HSV.
Although valacyclo vir and famciclo vir exh ib it imp roved
bioava ilabil ity and more conve nient oral dosing sched­
ules, acyclovir remains an effective opt ion. Alt hough
research by different investigators of drug effectiveness
has prod uced variable result s, these antiviral medica­
tio ns appear capable of min im izi ng recurrences if admin ­
istered prophylactically. If begun early in the prodrome,
the antiviral medications may reduce the number of
lesio ns and the length of time to crusting. Pain and the
length of time to healing are not affected signifi cant ly if
the medication is not initiated during the prodro me. If
prophylacti c therapy is inlt tated before a known tr igger,
a further reduction in severity of the recurrence often is
seen.

Because most cases of recurrent herpe s labi al is are
mild and infreque nt. regular use of systemic antiviral
medicat ions can be justified rare ly in immunocompetent
ind ividuals wi thout severe involvement. In recent years,
the emergence of acyclovlr- reslstant HSV has been seen
wit h increasing frequency. Such resistance has arisen
almost exclusively in immunocompromised patients
receiving in termittent therapy, and the use of prophy­
lactic therapy does not "ppear to be associated w ith
emergence of resistant strains. In immunocompromised
pat ients. the viral load tends to be high and repli cation
is not suppressed completely by antlvl ral therapy, cre­
ating the environment for generating drug- resistant
mutants. Alt hough resistance is seen primarily in chro nic
therapy in immunocompromised patients. cavalier use of
antiviral medications for mild cases of recurrent herpes
infection is tnapproprlat e.

Acyclovir ointment in po lyeth ylene glycol has been of
limited benef it for herpes labiali s in immunocompetent
patients, because its base is thought to prevent signifi ­
cant absorpt ion. In contrast. penciclovir cream is sup­
plied in a base that allows increased absorpt ion through
the vermilion border. Use of thi s formulat ion has been
shown to result in a statistically signifi cant , although
cl in ically ml nlmal . reduction in healing time and pain
(du ration decreased less than I day) . Al though the effects
of this therapy were min ima l in " large study gro up ini­
ti at ing therapy during the prodroma l period. some
pat ients experienced dra ma tic respo nse, especia lly
many with more severe involvement. It may be that the
in lt latlon of top ical therapy du ring the prodrome is too
late, and significant success m"y be possi ble only in
patients w ho associate recurrences wit h a known trigger
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and arc able to begin prophylactic treatment before the
first symptoms appear.

Two recentadditions tocurrent topical therapiesman­
date further independent study. A heavil y advertised
ove r- the-counter fo rmul ation of 10% n-docosan ol
cream is available and has been report ed in a li mited
number of evaluations to sho rten mean healing ti me by
approximately 3 days. Recently a formu lation of "q uan­
tanary ammonium chlorides. dimethyl carbonal, and
othe r chemicals" has been marketed through dentists
and dermatologists for the treatment of herpes labial is.
Until this treatm ent has been suffic iently scient ificall y
tested an9 proven to be effect ive. its use canno t be
recommended.

The pain associated with intraoral secondary herpes
usually is not intense. and many patie nts do not requ ire
treatm ent. Some studies have shown chlor hexidine to
exert antivir al effects in vivo and in vit ro. In additio n. acy­
clovi r appears to function synergistically w ith chlorhex ­
idi ne. Extensive cl inical tr ials have not been performed.
but chlorhexidine alone or in combination with acyclovir
suspension may be beneficial in patients who desire or
require therapy of in traoral lesions.

Immunocompro mised hosts with HSV in fections ofte n
requ ire intrave nous antiv iral medications to control the
prob lem . Furthermore. severely immunosuppressed
individuals. such as bone marrow transplan t patients
and those with AIDS. often need prophylactic doses of
oral acyclovi r, valacyclovir, or famciclovi r. On occasio n.
viral resistance develops . resultin g in the onset of signi f­
icant herpetic lesions. Any herpes lesions that do not
respond to appropria te therapy w ithi n 5 to 10 days most
likely are the result of resistant strains. These resistan t
strains have been treated successfully with trisodium
phosphonoformate hexahydrate (foscarnetl, but th is
medication is reserved as a second- line therapy because

Figure 7 · 14 • Varicella . Numerous erythematous vesicles on the
right side of the neck.
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of its sign ifica nt side effects. In these cases. it appears
that only the peripheral virus mutates. because future
recurrences are once again sensitive to the first-line
ant lvirals. Ulcerations that reveal co-i nfection with HSV
and CMV respond well to ganciclovlr, w it h foscarnet used
in refractory cases.

Althoug h a successful live-virus vaccine has been
available for the closely related varice lla vi rus for over
25 years. similar approaches against HSV have produced
less satisfactory results. Significant research for a poten­
tial vaccine is ongoing and offers hope for the future.

VARICELLA (CHICKENPOX)
The varicella- zoster vi rus (VZV; HHV- 3) is similar to
herpes simplex vir us (HSV) in many respects. Chicken­
pox represents the primary infection w it h the VZV;
latency ensues. and recurrence is possible as herpes
zoster. often after man y decades. The vir us is presumed
to be spread th rough air dro plets or direct contact with
active lesions . Most cases of ch ickenpox arise between
the ages of 5 and 9. with greater than 90% of the United
States population being infected by t5 years of age. In
contrast to infection with HSV. most cases are sympto­
mati c. The incubation per iod is 10 to 21 days. with an
average of 15 days.

Clinical Features

The symptomatic phase of VZV infection usually begins
w it h mal aise. pharyngit is. and rh ini tis. In older children
and adul ts, additional symptoms (e.g.•headache.myalgia,
nausea, anorexia, vomiting) occasionally are seen. This
is followed by a characterist ic. intensely prurit ic exan­
them. The rash begins on the face and trunk. followed
by involvement of the extrem ities . Each lesion rapidly
prog resses through stages of erythema. vesicle. pustule,
and hardene d crust (Figures 7-14 and 7-15 ). The early

Figure 7-15 • Varicella. Numerous vesicles with surrounding ery­
thema and early crusting.
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vesicular stage is the classic presentatio n. The centrally
located vesicle is surrounded by a zone of eryt hema and
has been described as "a dewdrop on a rose petal." In
contrast to herpes simplex, the lesions typically cont inue
toeruptfor 4 days; in some cases, the exanthem's arrival
may extend to 7 or more days. Old crusted lesions in ter­
mixed with newl y formed and in tact vesicles are com­
monplace. Affected indivi duals are contagious from 2
daysbefore the exanthem until all the lesions crust . Fever
usually is present during the act ive phase of the exan­
them.The severity of the cutaneo us involvement is vari­
able and often more severe in adults and in house hold
members secondarily infected by the initial patient.

Oral lesions are fairl y comm on and may precede the
skin lesions. The palate and the buccal mucosa are
involved most frequent ly. Occasio nall y. gingival lesions
resemble those noted in primary HSV infectio ns. but dis­
tinguishing between the two is not di fficult because the
lesions of varicella tend to be relatively painless. The
lesions begin as 3- to 4- mm white opaque vesicles that
rupture to form 1- to 3-mm ulcerat ions (Figure 7- 16),

Complications can occur, wi th the need for hospita l­
ization in children approxim ating I in 600 in the pre­
vacci ne era. Possible complications include Reye's syn­
drome,secondary skin infections. encephalit is, cerebellar
ataxia. pneumonia. gastrointestinal disturbances (e.g ..
vomit ing. diarrhea, and associat ed dehydration). and
hematologic events (thrombocytopenia, pancytopenia,
hemolytic anemia, sickle cell crisis).

In childhood. the most frequent complic ations are
secondary skin infect ions. fo llowed by encephalit is and
pneumonia. W ith enhanced pub l ic education and
decreased use of aspir in in chi ldren, the prevalence of
Reye 'ssyndrome isdecreasing. Although associa ted bac­
terial infectio ns had decreased aft er the introduction of
antibiotics, an increased prevalence of significant com-

Figure 7-16 • Varicella. White opaque vesicleson the hard palate.
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plications related to secondary in fect ions caused by
group A, ~-hemo l yti c streptococc i was seen during the
1990s. These organisms have created li fe- threatening
infections and areas of highly destructive necrotizing
fasciitis.

The prevalence of comp licat ions in adultsexceeds that
noted in children. The risk of death between 15 to 19
years of age is 2.7/ 100,000 but ri ses to 25.2/ 100,000 in
patien ts aged 30 to 49 years. The most commo n and
serious comp lication is varicella pneumonitis, which fea­
tures dry cough. tachypnea. dyspnea, hemoptysis, chest
pain, and cyanosis. Encephali ti sand cl inically signif icant
pneumonia are diagnosed in I in 375 affected adul ts
older than 20 years of age. The central nervous system
involvement typ icall y prod uces ataxia but may result in
headaches, drowsiness, convulsions, or coma.

In fection during pregnancy can produce congenital or
neonatal chickenpox . Involvement early in the pregnancy
can result in spontaneo us abortion or congenita l defects.
Although complicat ions can occur in newbo rns, the
effects of maternal var icella in fection appear minima l. A
recent multicenter prospective study of live births asso­
ciated w it h maternal varice lla infection revealed on ly a
1.2% prevalence of embryopathy. However. infect ion of
the mother close to delivery can result in a severe fetal
infecti on caused by a lack of maternal antibodies.

Infect ion in imm unocomp romi sed pati entsalso can be
most severe. The cutaneous involvement typically is
extensive and may be associa ted w it h hig h fever. hepa­
titis, pneumonitis, pancreatitis, gastrointestinal obstruc­
tion, and encephalit is. Before effect ive ant ivi ral therapy,
the mortality rate in immunocompromised individuals
was approxi mately 7% . Secondary bacter ial infect ions
often complicate the proce ss.

Histopathologic Features
The cytologic alterations are Virtually identical to those
described for HSV. The virus causes acanth olysis, with
formatio n of numerous free- floating Tzanck cell s. w hich
exhibit nuclear margination of chromatin and occasional
multi nucleation.

Diagnosis
The diagn osis of chickenpox usuall y can be made from a
history of exposure to VZV wi thin the iast 3 weeks and
the presence of the typi cal exanthem. Confirmat ion can
be obtained through a demonstration of viral cytopatho­
logic effects present wi thin the epit helial cell s harvested
from the vesicular fluid . Thesecytologic changesare iden­
t ical to those fou nd in herpes simp lex, and furt her con­
firmation sometimes is desired. Viral isolation in cell cul­
ture or rapid diagnosis from fluorescein-conju gated VZV
monoclonal antibodies can be perfo rmed . Finally. serum
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samples can be obtained during the acu te stage and 14
to 28 days lat er. The later sample shou ld demo nst rate a
signi ficant (fourfold) increase in anti body titers to VZV.

Treatment and Prognosis
Before the current antiviral medications becam e avai l­
able. the t reatment of varicella pr imarily was symp to­
mat ic. Wa rm bath s w ith soap or baki ng soda. applica­
t ion of calam ine lot io n. and systemic dip henhydramine
sti ll are used to relieve pruritus. VZ V has a li p id envelope
that is destr oyed rapidly by soap and other detergents.
Lotions wi th diphen hydramine are not reco mmended
because of reports of toxicity secondary to percutaneous
absorption of the medication . Ant ipy reti cs other th an
aspirin should be given to reduce fever.

Use of pero ra l antivi ral medicati ons such as acyclovir ,
valacycJovir. and famciclovir has been show n to reduce
the du rat ion and sever ity of the in fect ion if it is adm in ­
istered w ith in th e fi rst 24 hours of the rash. Routi ne use
of these anti vira l medications is not recommended in
immunoco mpetent children w ith uncompli cated chicken­
pox . Typ ically, such therapy is reserved for patients at
risk for more severe disease. such as those over 13 years
of age and individuals w ho contract the disease from a
family member. Intravenou s formulat ions are used in
immunosuppressed patie nts or those exhibit ing a pro­
gressive. severe infection . Treatment with one of the
available antiviral medications does not alter the ant i­
body response to VZV or reduce immu nit y lat er in li fe.

In immunocompromi sed pa tients w ho beco me
exposed to VZV, varicella-zoster immune globul in (V ZIG)

can be given to modify th e cli n ical manifestat ions of the
infect ion. VZIG is available commerc ially and prevents
severe varicella in fections in imm unocomp romised
pati ents. In addit ion, infant s born of mo thers exhib iting a
varicella rash of iess th an 4-days durat ion demo nstrate a
ri sk of death that exceeds 30%. Use of VZIG in these
infan ts is associated w ith a markedly improved prognosis.

A live attenuated VZV vaccine has been available
since 1974 and has been used extensively outside th e
United States. especi ally in Japan. The vacci ne is 98 %
effec tive , wit h a 1% prevalence of rash and fever. In th e
United States. rout ine vaccination of children is recom ­
mended between 12 and 18 months of age. Typicall y, the
vaccine is given at the same tim e as the measles-mumps­
rube lla (MMR) vacc ine (but in a separate syringe and in
a different injec tion site) . Patients ol der than i 8 mon ths
w ho lack a reliab le his tory of varicella al so are reco m­
mended for vaccinatio n but should receive a systemic
review for several contraind icatio ns before vaccination.

During the first year after vaccination. the eff icacy
appears to be 100% but drop s to 95 % after 7 years . W hen
breakthro ugh infections do occur. they usually are very
mild. Because of continued exposure to w ild virus. previ-
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ously vaccinated pat ients have not required boosters to
maintain immunity. As the wild virus fades. booster vac­
cine s may be required to maintain lifelong immunity.
Extensive follow-up of vaccinated gro ups is ongoing: ii
antibody levels wane w ith time. booster immunizations
will be recommended. Each year slightly fewer than 100
death sare reported second ary to VZV in th e UnitedStales.
However. the number of deaths most Iikeiy w ill decrease
as a result of the use of ant iviral medications and vaccine.

It should be remembered that the vaccine is a live virus
that can be spread to individ ua ls in close contact. Vac­
cine recipients who develop a rash should avoid contact
with tho se at risk. such as immunocompromised or preg­
nant ind ividual s.

HERPES ZOSTER (SHINGLES)
After the ini tia l infection with VZV (chickenpox), the
virus is transported up the sensory nerves and presum­
ab ly establishes lat ency in th e dorsal spinal ganglia. Clin­
ica lly evident herpes zoster occurs after react ivationof
the vir us. w ith the involvement of th e dis tribution of the
affec ted sensory nerve. Zoster occurs duri ng the lifetime
of 10% to 20% of indivi duals, and the prevalence of
attacks increases w ith age. W ith the increasing average
age of the populat ion , an increas ed prevalence of herpes
zoster is expected. Unli ke herpes sim plex virus IHSV),
single rather th an multiple recurrences are the rule.
Immunosuppression. treatmen t w ith cytotox ic drugs.
radiation . presence of mali gnancies. old age, alcohol
ab use. and denta l man ipu lation are predi spo sing factors
for reactivation.

Clinical Features
The cl inical featu res of herpe s zoster can be grouped into
three phases : prod rome. acute, and chronic. During ini­
t ial viral repli cation, act ive ganglioni tis develops with
resultant neuronal necrosis and severe neu ralgia . This
in flammator y reaction is responsible for the prodromal
symptoms of intense pa in tha t precedes the rash in more
than 90% of the eases. As the vi rus travels down thenerve,
the pain intensif ies and has been described as burning,
tingling, itchi ng. bo ring. prickly, or knifelike. The pain
develops in th e area of epi the liu m inn ervated by the
affected sensory nerve (der matome). Typ ically. one der­
matom e is affected. but involvement of two or more can
occur. Thi s prod roma l pain . which may be accompanied
by fever. malaise. and headache, norma lly is present 1to
4 days before the development of the cutaneous or
mucosal lesio ns. Dur ing this per iod (before the exanthem)
the pa in may masquerade as sensitive teeth. otiti s media ,
migraine headac he, myocard ial in farction, or appen·
dlc ltls, depending on w hich dermatome is affected .

Approximately 10% of affected individuals will exhibit
no prodro mal pain. Con versely. on occas ion there maybe
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Figure 7-17 • Herpes zoster. Cluster of vesicles with surrounding
erythema of the skin.

recurrence in the absence of vesiculation of the skin or
mucosa. This patte rn is called zost er sine herpete (zoster
without rashl. and affected pati ents have severe pain of
abrupt onset and hyperesthesia over a specific der­
matome.Fever, headache.mya lgia . and lymphaden opat hy
mayor may not accompany the recurrence.

The acute pha se begins as the invo lved skin develops
clusters of vesicles set on an erythematous base (Figure
) - 17). Wit hin 3 to 4 days. the vesicles become pu stular
and ulcerate. w ith crus ts develop ing after 7 to [0 days.
The lesions tend to follow the path of the affected nerve
and terminate at the midline (Figure 7- 18). The exan­
them typicall y resolves w it hi n 2 to 3 weeks in otherw ise
healthy individu als. Upon hea l ing, scarring w it h
hypopigmentio n or hyperpigment ion is not unu sual.

Oral lesions occur with trigeminal nerve involvement
and may be present on the movable or bound mucosa. The
lesions often extend to the midline and frequent ly are
present in conjunctio n wi th involvement of the skin over­
lying the affected quadrant. Like varicella, the Individual
lesions present as 1- to 4-mm wh ite opaque vesicles.
which rupture to form shallow ulcerations (Figure 7- 19).

Involvement of the maxilla may be associated w ith dcvi­
talization of the teeth in the affected area. In addition. sev­
eral reports have documented significant bone necrosis
with loss of teeth in areas involved w ith herpes zoster.

Ocular involvement is not unu sual and can be the
source of significant morbidity. including permanent
blindness. The ocular man ifestati ons are highl y variable
and may arise from direct vi ral-mediated epithelial
damage, neuropathy, immune-m ediated damage, or sec­
ondary vasculopathy. If the ti p of the nose is invo lved.
this is a sign that the nasocil iary branch of the fifth cra­
nial nerve is involved. suggesting the pote nt ial for ocular
infection. In these cases. referra l to an ophthalmologist
is mandatory.
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Figure 7-18 . Herpe s zoster. Numerou scrusting facia l vesicles
that extend to the midline.

Figure 7- 19 • Herpes zoster. Numerous white opaque vesicles on
the right buccalmucosa of the same patient depicted in Figure 7-18.

Facial paralysis has been seen in associa tion w ith
herpes zoste r of the face or external auditory canal.
Ramsay Hunt syndrome is the combination of cutaneous
lesions of the external auditory canal and invo lvement of
the ipsilateral facial and auditory nerves. The syndro me
causes facial paralysis. heari ng deficit s. vertigo. and a
numb er of other auditory and vestibular symptoms.
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Many patients do not progress to the chronic pha se.
This occurs when the neuralg ia- associated pai n persists
longer than 3 mon ths after the initial presentation of the
acute rash. This is term ed postherpetl c neuralgia and
occurs in up to 15% of affected pati ents and at least 50%
of pat ients older than 60 years of age. The pain is
described as burn ing, throbbing, aching, itching, or stab­
bing , often wi th flares caused by light stroking of the area
or fro m contact w ith adjacent cloth ing. Most of these
neuralgias resoive withi n I year, wi th one half of the
patients experiencing resolution after 2 months. Rare
cases may last up to 20 years, and patients have been
known to commit-suicide as a result of the severe, lan­
cinat ing quali ty of the pain .

Histopathologic Features
The active vesicles of herpes zoster are identica l micro­
scopically to those seen in the prim ary infection , vari ­
cella . For mo re inform atio n, refer to the previous portion s
of the chapter on the histopathologic presentation of
varicella and herpes simplex.

Diagnosis
T he diagnosis of herpes zoster often can be made from
the cl in ical presentatio n, but other procedures may be
necessary in atypical cases. Vi ral culture can con firm the
cl in ical impression but takes at least 24 hou rs. Cytologic
smears demonstrate viral cytopa tho logic effects, as seen
in varic ella and HSV. In most cases, the cl in ical presen­
tation allows the clinician to differentia te zoster from
HSV, but cases of zosterifo rm recurre nt HSV in fection,
al though uncommon, do exist. A rapid diag nosis can be
obtained thro ugh the use of direct stain ing of cyto logic
smears with fluorescent monoclo nal antibodies for Vzv.
Th is techni que gives posit ive results in almost 80% of
th e cases. Molecul ar techniques such as dot-blot
hybri di zation and pol ymerase chain reaction (PCR) also
can be used to detect VZV.

Treatment and Prognosis
Before the development of the curren t antiv iral medica­
tions, therapy for herpes zoster was directed towa rd sup­
portive and sympt omatic measures. Fever should be
treated w ith ant ipyretics that do not contain aspirin.
Ant iprurit ics, such as diphenhydramine. can be admin­
istered to decrease itching. Skin lesions shou ld be kept
dry and clean to prevent secondary infection; antibiotics
may be administered to treat such secondary infections .

Ear ly therapy with app rop riate antiviral medications
such as acyclovir, valacyclovi r, and famciclovi r has been
found to accelerate healing of the cutaneous and mucosal
lesions, reduce the durat ion of the acute pai n, and
decrease the durat ion of postherpet ic neuralgia. These
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medications are most effect ive if initi ated with in 72 hours
after development of the first vesicle. Al tho ugh none of
these medications has been proven to reduce the preva­
lence of postherpetic pain . the newer formulations, fam­
ciclovir and va lacyclovlr, have more convenient dosing
regimens and greater bioavailabili ty. Al though severai
investigations have suggested the newer drugs are more
effecti ve tha n acyclovir in minim izi ng the acute phaseand
reducing the durati on of postherpetic neuralgia, such dif­
ferences have not been dem onstrated conclusively.

Once the skin lesions have healed, the neura lgia may
become the wo rst aspect of the disease and often is the
most dif ficult to resolve successfully. This in tense pain
has been treated w ith vari able results by a variety of
methods includ ing analgesics, narcotics, tr icyclic anti­
depressants, anticonvulsants, perc utaneous electric
nerve stim ulat ion, biofeedback, nerve blocks, and top­
ical anesthetics .

One topical treatme nt, capsaici n. has had signif icant
success. w ith almost 80% of patients experiencing some
pain relief; however, the medicat ion 's effect often does
not occur until 2 weeks or more of therapy. Capsaicin is
der ived from red peppers and is not recommended for
placement on mucosa or open cutaneous lesions. Cap­
saicin has been associated w ith significant burning,
stinging, and redness in 40% to 70% of patients, with up
to 30% discontinuing therapy because of thi s side effect.
After use, pat ients must be warn ed to wash their hands
and avo id contact w ith mucosal surfaces.

Cort icosteroid therapy has been used in the hope it
might decrease the neural in flammat ion and associated
chro nic pain . Alt hough confl icti ng research has been
published. studies have shown no long-term benefit
when corticosteroi ds are added to an acyclov ir regimen.
In addit ion. an increased prevalence of side effects was
noted in gro ups treated w ith cor ticosteroid s.

Prelimi nary studies eva lua ting a live att enuated vari­
cella vaccine have shown an improved immune response
to the virus in elder ly patients. Larger studies may lead
to the use of this vaccine in an att empt to decrease the
freq uency of disease in thi s vulnerable popu lat ion.

INFECTIOUS MONONUCLEOSIS (MONO;
GLANDULAR FEVER; "KISSING DISEASE")
In fectious mononucleosis is a symptomatic disease
resulting from exposu re to Epstein-Barr virus (EBV,
HHV-4) . The infect ion usually occurs by intim ate con­
tact. Intrafamilial spread is common, and once a person
is exposed, EBV remain s in the host for li fe. Child ren usu­
ally become infected throug h contami nated saliva on fin­
gers. toys, or other objects. Adu lts usually contract the
virus th rough direct salivary transfer, such as shared
straws or kissing, hence. the nicknam e "kissing disease."
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Exposure during childhood usuall y is asymptomatic, and
most symptomatic infect ions ari se in you ng adults. In
developing nations. exposure usuall y occurs by age 3 and
is universal by ado lescence. In the United States, int ro­
duction to the vir us often is delayed. w ith close to 50%
of college students lacking prev ious exposu re. These
unexposed adults become infected at a rate of 10% to
15% per year while in college. In fection in adu lthood is
associated w it h a higher ri sk (l.e.. 30 % to 50 %) for symp­
tomatic disease.

Besides infecti ous mononucleosis. EBV has been
demonstrated in the lesions of ora l hairy leukoplak ia
(OHL) (see page 241) and has been associat ed w ith a
number of lym phopro li ferative disorders. a variety of
lymphomas (most notably African Burk itt's lym phoma )
(see page 523). nasopharyngeal carcinoma (see page
372). some gastric carcinomas, and occasional smooth
muscle tumors. However, direct p roof of a cause- and­
effect relationship is lacking.

Clinical Features

Most EBV infect ions in children are asymptomatic. In
children younger than 4 years of age w ith sympto ms,
most have fever. lymphadenopathy. pha ryngitis. hepato ­
splenomegaly, and rhinitis or coug h. Children older than
4 years of age are affect ed similar ly but exhibit a much
lower prevalence of hepatosplenomegaly. rhini tis, and
cough.

Most young adults experie nce fever. lymphadenop­
athy. pharyngitis, and tonsill it is. Hepatosple nomegaly
and rash are seen less frequently. In adults older than 40
years of age. fever and pharyngit is are the predominant
findings, with less than 30% demonstrating lympha­
denopathy. Less frequent signs and symptoms in th is
group include hepato splenomegal y. rash, and rhin iti s or

Figure 7-20 e Infect ious mononucleosis. Hyperplastic pharyn­
geal tonsilswith yellowish crypt exudates. (Courtesy of Dr.
George Blozis.)
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cough. Possible significant complications include splenic
ru pture. thrombocytop en ia. autoim mu ne hemol ytic
anemia, and neurologic problems with seizures. These
complications are uncommon at any age but more fre­
quent ly develop in chi ldren.

In classic infectious mononucleosis in a young adult,
prodromal fati gue, malaise. and anorexia occu r up to 2
weeks before the development of pyrexia . The tempera­
ture may reach 1040 Fand lasts from 2 to i 4 days. Promi­
nent lymphadenopathy is not ed in more than 90 % of the
cases and typic all y app ears as enlarged, symmetric . and
tender nodes. frequent ly wi th invo lvement of the poste­
rior and anterior cervical chains. Enlargement of parotid
lymph oid ti ssue rarely has been reported and can be
associated w it h facial nerve palsy. More than 80% of
affected young adu lts have orop haryngeal tonsillar
enlargeme nt, sometimes with diffuse surface exudates
and secondary tonsilla r abscesses (Figure 7-20). In rare
instances, this enlargement may increase to the point of
air way obst ruct ion and even death.

Ora l lesions ot her than lymphoid enlargement also
may be seen. Petechiae on the hard or soft palate are
present in abou t 25% of pati ents (Figure 7-21). The
petechiae are transient and usually disappear w it hin 24
to 48 hours. Necrotizing ulcerative gi ngi vi tis (NUG)
(see page 140) also is fai rl y comm on . NUG- like peri­
coroni tis (see page 153) and necrot iz ing ulcerative
mucositi s (see page 140) occur less frequent ly. Cases of
NUG that are ref ractory to norma l therapy shou ld be
evaluated to rule out the possibi lity of EBV.

A controversial symptom complex called chronic
fati gu e syndro me hasbeen descr ibed. and several inves­
tiga tor s have tried to associate EBV with this problem .
Pa tients complai n of rather nonspecific symptoms of
ch ron ic fatigue. fever. pharyng it is. myalgias, headaches.

Figure 7-21 • Infectious mononucleosis. Numerous petechiae
of the soft palate. (Courtesy of Dr. George Blozis.]
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arthralgias. par esth esias . depression. and cognitive
defects. These pat ients often demon strate elevations in
EBV antibody titers. but this findi ng alone is insuffi cient
to prove a definite cause-and-effect relat ionship . Several
stud ies have cast seriou s doubt on a relationship
between EBV and the chroni c fat igue syndrome.

Diagnosis
The diagnosis of EBV is suggested by the cli nical presen­
tation and shou ld be confirmed throu gh labo ratory pro ­
cedures. The wh ite blood cell (WBCI count is increa sed.
w ith thedifferenti al count show ing relati ve lymphocytosis
that can become as high as 70% to 90 % during the second
week. Atypica l lymphocytes usually arc present in the
per ipheral blood. The classic serologic find ing in EBV is
the presence of the Paui-Bunnell heterophil ant ibody ; a
rapid test for these antibod ies is available and inexpen­
sive. More than 90% of infected young adults have pos­
itive findings for the heterophil anti body. but infected chil­
dren younger than age 4 frequent ly have negative results.
Indirect immunofl uorescent testing to detect EBV-specific
antibodies should be used in tho se suspected of having
an EBV infection but whose findings were negati ve on the
Paul-Bu nnell test. Enzyme- linked immunosorbent assays
(ELISA) and recombina nt DNA-deriwd antige ns may
soon replace the indirect immunofluore scent test .

Treatment and Prognosis
In most cases. infectious mononucleosis resolves wi thin
4 to 6 weeks. Nonaspirin-co ntaining antipyretics and
non steroidal antiin flammatory medicat ion s ca n be used
to minimize the most common symptoms. Infreq uent
compl ications include splenic rupture. EBV-related hep­
at itis. and Bell's pal sy. Patients w ith significant enlarge­
ment of the spleen should avoid contact sports to pre­
vent the rare possib il ity of splenic rupture. On occasion.
the fatigue may become chronic. In imm unocompro­
mised patients. a polyclonal B-Iymphocyte proliferati on
may occur and possibly lead to death .

The tonsillar involvement may. on occasion. resemble
streptococcal pharyngitis or tonsilli tis (sec page 164).
Howeve r. treatment w ith ampicillin and penic illin should
be avoided because the use of these antib iotics in infec­
tious mononucleosis ha s been associated with a higher
than normal prevalenceof allergic morbi lliform skin rashes.

Corti costeroid usc is the recommended therapy in
many textboo ks. Such drugs. however. should not be used
ind iscrimi nately because the person 's immune response
appears to be the most impo rtant facto r in fighting the
infection and prevent ing a potentia lly fatal polyclonal
B-Iy mphocyte pro liferati on. In addit ion. an increased
prevalence of encephali t is and myocarditis has been
noted in pati ents who have infectious mononucleosis and
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are treated w ith steroids. Cort icosteroid usc producesa
shortened duration of fever and shr inkage of enlarged
lymphoid t issues. but its usc should be restri cted to Iife­
threatening cases (such as those w ith upper -airway
obstruct ion because of massive lymphadenopathy).

CYTOMEGALOVIRUS
Cytomegal ov iru s (CMV. HHV-51 is simil ar to the other
human herpes viruses (i.e.. after the initial infection.
latency is establi shed and reactivati on is possible under
cond it ion s favorable to thevirus). CMV can reside latently
in salivary gland cell s. endothelium. rnacropha ges, and
lymphocytes. Most clinicall y evident disease is found in
neonates or in immunosupp ressed adults . In infants. the
virus is contracted through the placenta. dur ing delivery,
or during breast-feeding . The next peak of tran smission
occurs dur ing adolescence, predom inan tly from the
exchange of bodily fluids as thi s group begins sexual
acti vit y. Transmi ssion also has been docum ented from
blood transfusion and organ tran splantation. The preva­
lence of neonatal CMV infection varies from 0.5% to
2.5%. By the age of 30. almost 40% of the population is
infected; by age 60. 80% to 100 % are infected. Screening
of healthy middle-aged adult blood donors reveals that
app roximately 50% have been exposed to CMV.

Clinical Features
At any age. almo st 90 % of CMV infections arc asympto­
mati c. In cli nically evident neona tal infect ion. the infant
appears ill wi thin a few days. Typ ical featu res include
hepatosplenomegaly. extramedulla ry cutaneous eryth­
ropoies is. and thrombocytopenia (often with associated
petechia l hemorrhages). Signi ficant encephalitis fre­
quent ly leads to severe-mental and motor retardation.

Acute adult in fect ion exhib its a clinica l pattern that is
similar to that of infectious mono nucleosis. Most patients
have fever, malaise, myalgia, abnormal liver function
tests. and atypi cal peripheral lymphocytes. In contrast
to pati ents with infect iou s mononucleosis, only about
one third of pat ients w ith CMV demonstrate pharyn­
gi t is and lymphadenopathy. Rarely. immunocompetent
pati ents may show signs of an acute sialadenit is that dif­
fusely involves all of the major and minor salivary glands.
In such cases, xerostomia often is noted and the affected
gland s arc pain ful. Invo lvement of the major glands LlSU ­

al ly results in clinically obvio us enlargements of the
parotid and submandibular gland s.

Evident CMV involvement is not unusual in immuno­
compromised transplant pat ients. In some cases a tem­
porary mild fever is the only evidence ; in others. the
infection becomes aggressive and ischaracterized by sig­
ni ficant hepatit is. leukopenia. pneumonitis. and. more
rarely. a progressive was ting syndrome.
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CMV disease is comm on in patients w it h AIDS (see
page 234). CMV chor io retiniti s affects almost one thi rd
ofpatients wi th AIDS and tends to progress rapi dly. oft en
resu lting in blind ness. Bloody diarrhea from CM V colitis
is fairly common but may respond to appropr iate
antiviral medications.

Although oral lesions from CM V in fect ion have been
docu mented in a number of imm unosuppressive condi­
tions. reports of oral involvement by CMV have been
increasi ng since the advent of the AIDS epidemic. Most
affected patients have chronic mucosal ulcerat ions. and
CMV changesare fou nd on biopsy. Occasionally, chronic
oral ulcerations in imm unocomprom ised patients w ill
demonstrate co- infect ion (usuall y CMV combined w it h
HSV) ,

Neonatal CMV also can produce developm enta l tooth
defects. Examinati on of l i S people wit h a history of
neonatal CMV infection revealed tooth defects in 40% of
those with symptomatic in fections and slig ht ly more
than 5% of those with asymptomatic infections. The
teeth exhibited diffu se enamel hyp op lasia. signi ficant
attrition, areas of enamel hypoma turation, and yellow
co loration from the under lyi ng dent in.

Histopathologic Features
Biopsy specimens of in traoral CMV lesions usually
demonstra te changes w ithin the vascular endothelial
cells. Scattered infected cell s arc ext remely swollen.
showing both intracytoplasmic and in tranuclear inclu­
sionsand prominent nucleoli. T hisenlarged cell has been
called an "owl eye" cell. Gomori 's methenam ine silver
and periodic acid-Schi ff (PAS) stains demonstrate the
cytoplasmic inclusions but not the intr anuclear change s.
Salivary ductal epithel ium also may be affected and form
"owl eye" cells (Figure 7- 22).

Diagnosis
The diagnosis of CMV is made by considering a combi­
nation of the clin ical features and by conduct ing other
examinations. Biopsy material can demonstrate cellular
changes that suggest infection. Because effective thera­
pies exist for CMV infections in immunocompromised
patients, biopsies are recommended for chronic ulcera­
tionsthat arc not responsive to conservative therapy. M ore
specific verificatio n can be made by electron microscopy.
detection of viral antigens by immunohistochemistry, in
situ hybridization, polymera se chain reaction, demonstra ­
tion of rising viral antibody titers, or viral culture.

In immunocompromised pat ients w ith chronic ulcer­
ations. the typ ical "owl eye" cells may be few and diffi­
cult to discover upon routin e light microscopy. W hen
biopsy is perfor med upon a chronic oral ulceration in
these patients, in situ hybridization or imm unohisto-
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Figure 7- 22 .. Cytomegalovirus (CMV) infect ion. Salivary
ductal epithelium exhibiting distinctive "owl eye" alterations.

chemical evaluation for CMV shou ld be performed. even
in the absence of "owl eye" cells . In add ition, close exam­
inat ion to rule out co- infect ion by HSV also should be
performed.

Treatment and Prognosis

Although most CMV infections resolve spontaneously.
therapy often is required in the immunosuppressed
pat ient. Ganciclovi r has resolved clinical symptoms in
more than 75 % of treated immunocompromised patients.
However, the medication must be continued to prevent a
relapse if the immu ne dysfunction persists. In pati ents
w ith oral ulcerations co- infec ted wi th CMV and HSV.

intravenous ganciclovir w ill produce resolution in most
instances. The development of resistance to ganciclovir
has been reported, but successful resolution of these
resistant infections has been achieved w ith foscarnet.

ENTEROVIRUSES
T he genus enteroviru s encompasses the poliovirus, cox­
sackievirus A and S, echovirus, and enterovirus groups.
Of these, more than 30 exist that can result in sympto­
mat ic infections associated w ith rashes. Few are dis­
t inct ive enough cl inical ly to allow different iation from
one another. M ost are asymptomat ic or subclinical.
T hese infections may arise at any age, but most occur in
infants or young children. Ne onata l cases also have been
reported. Only herpangina , hand-foot-a nd -m ou th dis­
ease. and acute Iy mpho nodular pharyngiti s deserve
discussion. These three clinical patte rns are related
closely and should not be cons idered ent irely separate
infections. In reports of epide mics in whic h a large
number of patie nts acquire the same strain of the virus,
the clin lcal presentat ions often arc variable and include
both herpangina and hand-foot-a nd-mouth di sease.
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Herpangina usually is produced by coxsackievirus A
I to 6. 8. 10. or 22. However. it also may represent infec­
tion by coxsack ievirus A 7. 9 . or 16; coxs ackievi rus B 2
to 6; echovirus 9 . 16, or 17; or enterovirus 71 . Hand- foot­
and-m outh disease usuall y is caused by coxsackievi rus
A 16 but may also arise from coxsackiev irus A 5. 9 . or
10: echovi rus II; or enterov irus 71. Acute Iymphonodul ar
pharyngitis is less recognized. and coxsackievirus A 10
has been found in the few reported cases. The incuba­
tion period for these viruses is 4 to 7 days.

Mos t cases ar ise in the summer or ear ly fall in non­
trop ical areas. w it h crowding and poor hygie ne aiding
their spread. The fecal-oral route is considered the major
path of t ransmission. and frequent hand washi ng is
emphasized in an attempt to dimini sh spread during epi­
demics. During the acute phase. the virus also can be
transmitted through saliva or respiratory droplets. In fec­
tion confers immunity against reinfection to that one
strain. In spite of the developed immun ity. people may
become infected num erous t imes w it h different entero­
vi rus types over several years while st ill remain ing sus­
ceptib le to ot her different st rains.

Clinical Features
In mJny countries, epidemicsoccur every2 to 3 yearsand
primariiy affect children aged I to 4 years. The timing of
the epidemics appears to be correlated to the accumu la­
tion of a new populat ion of susceptible young children. in
all three clinical patterns. the severity and significant com­
pli cationsarevar iableand appear associatedw ith the par­
ticular strain that is responsible. In general, most strains
produce a self- limiti ng disease tha t requires no therapy.
but occasional strains can produce epidemics w ith an
increased number of significant complications and occa­
sional mortal ities. Systemic comp lications include pneu­
monia. pulmonary edema and hemorrhage. acute flaccid
paralysis. encephalitis. meningiti s. and cardi tis.

In 1998. a massive epidemic spread over Taiwan (pop­
ula tion 21. 178,000)' and it is estimated that approxi ­
mately 1.5 mill ion pat ients developed cli nical evidence of
the infection. A gro up of sentine l physicians (8.7% of pr i­
mary physicians) docu mented 129. 106 infected pat ients.
Of these patients, the vast majorit y were infected with
enterovirus 71: a much lesser number were infected with
one of a number of coxsackieviru ses (predominant ly A
16), Wh en patients infected w it h the same strain were
examined. cl inical patternsdiagnost ic of both herpangina
and hand- foot -and-m ou th disease were detected. In this
epidemic , more than 75% had symptoms of hand- foot­
and-mouth disease, but it is clear these two clin ical pat­
terns represen t variations of the same disorder.

t terpangina . Herpangina begins with an acute onset
of significant sore throat. dysphagia . and fever, occa­
sionall y accompa nied by cough. rhi norrhea, anorexia.
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vomiti ng, diarrhea. myalgia, and headache. Most cases,
however. arc mild or subcli nical. A small number of orai
lesions. usually two to six. develop in the posterior areas
of the mouth . usually the soft palate or tonsilla r pillars
(Figure 7-23 ). The affected areas begin as red rnacules.
which form fragile vesicles that rap idly ulcerate. The
ulcerations average 2 to 4 mm in diameter. The systemic
symptoms resolve within a few days; as would be
expected. the ulcerati ons usually take 7 to 10days to heal.

ltand-foot-a nd-mouth dlseas e, Hand-foot-and-mouth
disease is the most well-k nown enterovirus infection.
Like herpangina, the skin rash and oral lesio ns typically
are associ ated with f1ulike symptoms (e.g., sore throat.
dysphagia , fever). occasionally accompani ed by cough.
rhinorrhea. anorexia. vomiting. diarrhea. myalgia. and
headache.

The name fair ly well describes the locati on of the
lesions. Oral lesions and those on the han ds almost
always are present; involvement of other cutaneoussites
is more variable. The oral lesions ari se w ithout pro­
dromal symptoms and precede the developme nt of the
cutaneouslesions. Sore throat and mild fever arepresent.
The cutaneous lesions range from a few to dozens and
primari ly affect the bord ers of the palms and soies and
the ventral surfaces and sides of the fingers and toes
(Figure 7- 24). Rarely other sites, especiall y the buttocks,
external genitals. and legs. may be involved, The indi­
vidual cutaneous lesionsbegin aserythematousmacules
that develop central vesicles and heal w ithout crusting
(Figure 7- 25).

The oral lesions resemble those of herpa ngina but
may be more num erous and are not confined to the pos­
terior areas of the mouth. The number of lesions ranges
from I to 30. The buccal mucosa. labial mucosa, and
tongue arc the most common sites to be affecte d, but any

Figure 7·23 • Herpangina. Numerous aphthouslikeulcerations
of the soft palate. (From Allen CM, Camisa C:Diseases of the
mouth and lips. In Sams WM. Lynch P, editors: Principles of derma­
tology. New York, 1990, Churchill Livingstone.)
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Figure 7-26 • Hand-foot-and -mouth disease. Multiple aph­
thousllke ulcerations of the mucobuccal fold.

Histopathologic Features
In pat ients wi th herpangina and hand- foot-an d-mouth
disease, the areas of affect ed epitheli um exhib it intra­
cellular and intercellu lar edema, w hich leads to exten­
sive spongiosis and the format ion of an int raepithelial
vesicle. The vesicle enlarges and ruptures thro ugh the
epithelial basal cell layer, wi th the resultant forma tion of
a subepi thelial vesicle. Epi thelial necrosis and ulceration
soon foll ow. Inclusion bodies and multinucleated epithe­
lial cell s are absent.

7-27). The nodules represent hyperp lasti c lymphoid
aggregates and resolve w ithi n 10 days without vesicula­
tion or ulceration . Few cases have been described. and
whether this represents a distinct clinical entity is as yet
unre solved. The po ssibilitv that the sore throa t and
palatal ly mphoi d hyperplasia represent features of her­
pangina or some other in fecti on cannot be excl uded
without further documentation of additional cases.

Figure 7 -27 • Acute Iymphonodular pharyngitis. Numerous
dark pink and yellow lymphoid aggregates. (Courtesy of Dr.
George Blozis.)

area of the oral mucosa may be invo lved (Figure 7-26) .
The ind ividual vesicular lesions rapidly ulcerate and are
typically 2 to 7 mm in diameter but may be larger than
I em. Most of these ulcerat ion s resolve wi th in I week.

Awl, lymphonodular 1,llarytlgitis. Acute Iympho­
nodular pharyngi tis is character ized by sore throat , fever,
and mild headache, wh ich may last from 4 to 14 days.
l ow numbers (one to five) of yell ow to dark pink nodu les
develop on the soft palate or tonsillar pillars (Figure

Figure 7-24 . Hand-foot-and-mouth disease. Multipl e vesicles
of the skin of the toe. (Courtesy of Dr. SamuelJ. jasper )

Figure 7-25 • Hand-foot-and-mouth disease. N umerous eryth­
ematousmacules of the foot .
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Diagnosis
The diagnoses of herpa ngina. hand- foot-and-mouth dis ­
ease. and acute Iymphonodu lar pharyngitis usuall y are
made from the distinctive clinical manifestatio ns. In
patients w ith atypical presentat ions, laboratory confi r­
mation appears prudent. Viral isolation from culture can
be performed. and anal ysis of stool specimens is the best
techniq ue in pat ients with only mucosal lesions. Throat
cultu re findings tend to be posi tive predominant ly during
the early acute stage. The culture of cutaneous lesions is
best for the diagnosis of hand-foot-and -mouth disease.
A serologic demonstration of risi ng enteroviral ant ibody
titers betwee n the acute and convalescent stages can be
used to confirm the diagnosis in quest ionable cases.

Treatment and Prognosis
In most instances, the infection is self- limiti ng and without

significant complications. Therapy for patients w ith an
enterovirus infection is directed toward symptomatic
relief. Nonaspirin antipyretics and topical ' anestheti cs.
such as dyclonine hydrochlor ide, often are beneficial.

o ccasional ly. certain stra ins prod uce infections w ith
a more aggressive cli nical course. During the 1998 epi­
demic in Taiwan. a large group of physician s reported
405 pat ients w ith severe disease and 78 deaths. Pati ents
wit h more significa nt complica tio ns dem onstrated
higher temperat ure (>39' C), fever for longer than 3
days, more serious vomiting. and greater lethargy. W hen
these findings are present. the physician must monitor
the pat ient more closely for the development of more
serious complica tions.

RUBEOLA (MEASLES)
Rubeola is an infection produced by a paramyxovirus
and exhibits a variab le prevale nce that is correlated to
the degree of vaccine use. Me asles vaccine has been in
wide use in the United States since 1963 and is 95%
effective. resulting in a 98% reducti on in the prevalence
of this infect ion . Before 1963. Virtually all child ren
acquired measles. but the vaccine produced a continued
and significant decline until the late 1980s. From 1989
to 1991 . a major resurgence occurred w ith an increasing
proportion of cases among unvaccinated preschool-aged
children. part icularl y minori ty residents of densely pop­
ulated urban areas. In addition. a smaller number of
cases appeared to be associated wi th vaccine failure.

Clinical Features
Most cases of measles arise in the spri ng and are spread
through respiratory droplets. Affec ted individuals are
infectious from 2 days before becom ing symp tomatic
unt il 4 days after appea rance of the rash. After an incu­
bation per iod of 10 to 12 days. the infection begins wi th
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Figure 7-28 • Rubeola. Eryth ematous maculopapular rashof the
face. (Courtesy of Dr; Robert J. Achterberg.)

prodromal symptoms of fever. malaise. coryza (runny
nose), conjunctivitis, and cough. The we ll- know n exan­
thematou s rash follows after a few days and lasts from
4 to 7 days. The face is involved first. wi th eventual
downward spread to the trunk and extremities. Ulti­
mately, a diffu se eryt hematous maculopapular eruption
is form ed (Figure 7-28 ). The rash clears in a similar
down ward progression and is replaced by a brown pig­
mentary staining.

Common complications in young children are otitis,
pneumonia, persistent bron ch iti s. and dia rrhe a. Enceph­
ali tis develops in approximately 1 in 1000 cases. often
resulting in death or permanent brain damage and
mental retardat ion. In abou t I in 100.000 cases, a delayed
comp licat ion term ed subacute scl erosing pan en­
cephali tis (SSPE) arises as late as I I years after the ini­
tia l infection. This degenerati ve disorder of the CNSleads
to person ali ty changes. seizures. coma. and death.
Widespread vaccine use has virtually eliminated SSPE in
develope d nations. In the United States, 1 to 2 deaths
occur for every 1000 repo rted cases of measles. In devel­
oping countries. the infection often is more severe, and
thecase- to -fatality rate can be as high as 25% . The most
common causes of death arc pneumonia and acute
encephalitis.

Measles in imrnunocompro mised pat ients can be
serious, w ith a high risk of complica tions and death.
Mos t of these pat ients exhibit eithe r an atypical rash or
no exanthem. Pneumonit is is the prim ary complication.
The fata lity rate of measles in pati ents w it h a malignancy
is greater than 50 %; AIDS-associated measles results in
death of more than one third of the affected pat ients.

Lesions. known as Kop l lk's spots, are the most dis­
tinctive oral manifestation of measles and develop early



CHAPTER 7 . vtm t tnfecttons

figure 7- 29 • Rubeola. Numerous bluish-white Koplik'sspots of
buccal mucosa. (Cou rtesy of Dr. Robert J. Achterberg.)

in tho course of the infecti on. Multiple areas of mucosal
erythema are visible on tho buccal and labial mucosa or
lessoften on the soft pa late; wi th in these areas, there are
numerous small , bluish-white macules (Figure 7- 29). In
addition, similar spots arc noted rarely on the inner con­
junctival folds of the eye or the vaginal mucosa. These
pathognomonic spots represent foci of epithelia l necrosis
and have been described as "grains of salt " on a red back­
ground. The height of the mucosa l eruptio n occurs just
as the exanthem begin s to develop and spread.

Koplik's spots arc not the only oral mani festati on that
may be associa ted wit h measles. Candi diasis, necro­
tizing ulcerative gingivitis. and necrotiz ing stomat itis
may occur if significant malnu trition also is present.
Severe measles in early chi ldhoo d can affect odontoge­
nesis and result in pitted enamel hypoplasia of the devel­
oping permanent teeth . Enlargement of accessory lym ­
phoid tissues such as the lingual and pharyngeal tonsi ls
also may be not ed.

Histopathologic Features
Because of the reduced prevalence of measles and the
transient nature of Kopli k 's spots, few ora l and maxillo­
facial pathologists have had the oppor tunity to view these
lesions microscop icall y. Initi ally, Koplik's spots represent
areasof focal hyperparakeratosis in which the underl ying
epithelium exhibi ts spongiosis, intercellu lar edema,
dyskeratosis, and epi the lial syncyt ial giant cells. The
number of nuclei wit hin these gian t cells ranges from 3
toover 25. Close exami nat ion of the epit helial cells often
reveals pink- staining inclusions in the nuclei or lesscom­
monly in the cytoplasm. Upon electron microscopy, the
inclusions have been shown to represent microtubular
aggregates characteristic of the causative paramyxovirus.
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Figure 7 -30 . Rubeola . H istopat hologic section of pharyngeal
tonsil demonstrating lymphoid hyperplasia with scattered multinu­
cleated giant cells. Inset reveals high power magnification of
Warthin -Finkeldey giant cells.

As the spot ages, the epit helium exhibits heavy exocytosis
by neut rophil s leading to microabscess formation, epithe­
lial necrosis, and, ul tima tely, ulceration . Frequently,
examinat ion of the epithelium adjacent to the ulceration
will reveal the suggestive syncytial giant cell s.

Examination of hyperp lastic lymphoid ti ssue during the
prodroma l stage of measles often reveals a similar alter­
ation . In 1931, Warthin and Finkeldey, in two separate
publication s, report ed an unusual finding in patients who
had their tonsils removed w ith in I to 5 days of the clinical
appearance of measles. Within the hyperplastic lymphoid
tissue, there were numerous multinucleated giant lym­
phocytes (Figure 7-30) . These mu lt inucleated cells sub­
sequently have been termed Warth in-Finkeldey giant
cells and were thought for a time to be specific for measles.
Since that time, however, similar-appearing cells have
been noted in a variety of Iymphoproli ferative conditions
such as lymphoma, Kimura's disease, AtDS- related Iym­
phoproliferat ive disease, and lupus erythematosus.

Diagnosis
The diagnosis of typical measles in an epidemic sett ing
usuall y is st raightforward and based on the clinica l fea­
tures and history. Laboratory confirmation can be of
value in isolated or atyp ical cases. Vi ral isolation or rapid
detection of viral antigens is poss ib le. but confirmat ion
usually is established th roug h a demonstration of rising
serologic antibody titers. The anti bodies appear with in
I to 3 days after the beginning of the exanthem and peak
in about 3 to 4 weeks.

Treatment and Prognosis
With a comp licatio n rate of 21 %, the best treatm ent for
measles is a good vaccination program; rubeola is part of
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the w idely used M MR vaccine. In an attempt to stop the
resurgence of measles that began in 1989, the vacc ina­
tion schedule was altered and the pockets of young,
unvaccina ted ch ildren were targeted. Thi s act ion brought
the tran smission of indigenous measles to record lows .
Although th e number is variable fro m year to year, since
1993, the annual inci dence of reported cases in th e United
States typically is well below 500. Total eradication of the
infection is techn icall y feasible wi th existing vaccines bu t
w ill require universal cooperation and enthusiasm fro m
across the globe. Renewed emphasis in the non compliant
sections of society must be stressed. In add ition. a new
two-dose vaccin ation schedule has been adopted in an
att empt to decrease the vaccine fai lu res. Currently, rou­
tine vaccin ation is recommended for all chi ldren between
the ages of 12and 15 mo nth s, w ith a second dose admin­
istered between the ages of 4 and 6 years.

In otherw ise healthy patients w ith measles, flu ids and
non asp irin antipyret ics are recom mended for sympto­
ma tic reli ef. Imm un ocom prom ised pa tient s also may be
treated w it h one of a number of medications that have
shown promise but defi nit ively have not been proven to
be efficacious. The most pro mis ing is ribavirin ; however.
immunoglobulin , inte rferon , and vitami n A also are bein g
used.

RUBELLA (GERMAN MEASLES)
Rubella is a mild viral ill ness th at is produced by a
togavirus. The greatest importance of this infect ion lies
not in its effects on those who contrac t the acute illness.
but in it s capacity to induce birt h defects in the devel­
oping fetus. The virus is cont racted through respiratory
droplets, and it is transmitt ed to nearly 100% of indivi d­
uals in close living condit ions. The incuba tion tim e is
fro m 14 to 21 days , and infected patient s arc contagio us
from I week befo re the exanthem to about 5 days after
the developme nt of th e rash. Infants wi th a congeni tal
infection may release virus for up to I year .

In the past, this infection occurred in cycles. wi th
localized epidemics every 6 to 9 years and pandemics
every 10 to 30 years. The last pand emi c occu rred from
1962 to 1964. In 1964 and 1965, th e United States alone
had more th an 12.5 million cases, w hic h resulted in more
than 10,000 fetal death s (direct effects or secondary to
therapeutic abo rt ions) and 20 ,000 infan ts born w ith con­
geni tal rubella syndrome (CRS),

An effective vaccine, firs t released in 1969, is used
Widely and has dramatically affected the epidemiology
of the infection and broken the cycle of occurre nces. The
vaccine is contraindicated in th e following gro ups:

• Pregna nt women
• Immun odefi cient pat ients
• Pa tients with acute febrile ill nesses
• Pat ients with a kn ow n allergy to compo nents of the

vacc ine
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It was postula ted thai th e protecti on of chil dren also
wou ld eliminate the r isk of exposu re to women in the
chil dbearing years. A 99 % decrease in the infec tion was
seen between 1969 and 1988. but young adults remain
susceptib le, Like rubeola , 1989 and 1990 demo nstrated
a slight resurgence of rubell a. which was th e result of a
lack of vacci nation diligence. More than 70% of the cur­
rent ca ses occ ur in pat ients older than 15 yea rs of age,
and 10% to 25 % of yo ung adults remain susceptible. 01
course, this should change w hen the prev iously vacci­
nated chi ldren grow in to adults. For the present , the vac­
cination of postpubertal fema les must be stressed, Per­
sons are presumed to be immune if they have received
at least on e dose of the MMR or were born before 1957.
For pregnant fema les who have not receive d the vaccine,
their imm un ity should be confi rmed by demonstrationof
serum rubell a IgG. Since t 992 , the reported cases of
ind igeno us ru bell a and CRS remai n at a low and rela­
tivelv constant level in th e Uni ted States w ith less than
200 patients repo rted w it h rubella and no mo re than six
infa nts affected w ith CRS annuall y.

Clinical Features
A large percenta ge of infecti on s are asymptomatic; the
frequ ency of symptoms is greater in ado lescents and
adul ts. Prod rom al symptoms may be seen 1 to 5 days
before the exanthem and inclu de fever, headache,
mala ise, anorexia, myalgia. mild con jun ctiv itis, coryza,
phary ng it is, cough, and lymphadenopa thy. The lympha­
denopath y may persist for weeks and is not ed primarily
in the suboccipita l. posta uric ular . an d cerv ica l chains.
The most common complicat ion is arthri tis . which
increases in freq uency w it h age and usua lly ari ses sub­
sequent to the rash, Rare co mpl ications include
encephali tis and th rom bocytop enia.

The exant hema tou s rash is often the first sign of the
infect ion and begins on the face and neck, w ith spread
to the entire body w it hi n I to 3 days . The rash formsdis­
crete p ink rnacules, the n papu les, and finally fades with
flaky desquamation , The rash fades as it spreads and
often exhibi ts facia l clea ring before the completion of its
spread in to the lower bod y areas,

Oral lesions, known as Forc hhc imc r 's sig n. havebeen
reported to be present in about 20 % of the cases, These
consist of small . discrete. da rk-red papules that develop
on the soft palate and may extend onto the hard palate,
Thi s enant hem ari ses simultaneo usly w it h the rash,
becom ing evident in about 6 hours afte r the fir st symp­
toms and no t last ing longer than 12 to 14 hou rs. Palatal
petech iae a lso may occur.

The risk of CRS corre lates w ith the t ime of infection.
The frequency of transmi ssion from an infected mother
is greater than 80 % during the fir st 12 weeks of preg­
nancy, wi th the risk of fetal damage decreasing dramat­
ically at 8 weeks and becomi ng rare af ter 20 weeks of
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gesta tion. The classic triad of CRS cons ists of deafness.
heart disease, and cata racts. Deafness is the most
common mani festation, affecting more than 80% of the
patients. This heari ng loss may not become evident until
1yearsof ageand usuall y is bila teral. Less common, late
emergingcomplicat ions include encep halopathy, mental
retardation, diabetes mell itus, and thyro id disorders.

Diagnosis

Thediagnosis of rubella is contingent on laboratory tests
because the clinica l presentation of the acqu ired infec­
tion is typica lly subclinical. mild, or non specific .
Aithough viral cultu re is possible, serologic analysis is
the mainstay of diagnosis.

Treatment and Prognosis

Rubella is mild. and therapy usuall y is not required.
Nonaspirin antip yretics and antiprurit ic medicat ions
may beuseful in pat ients wi th significant fever or symp­
tomatic cutaneous involvement. Passive immu nity may
be provided by the adm ini stration of human rubella
immunoglobulin . If immunoglobuli n is given w ithin a few
days of exposure, it decreases the severity of the in fec­
tion. This therap y typicall y Is reserved for pregnant
patients who decline abort ion . A two-dose vaccinat ion
schedule with the MMR is recommen ded, wi th the fi rst
dose between 12 and 15 mon ths of age and a second
between 4 and 6 years of age. This schedu le has effec­
tively prevented major epidemics of rubella and CRS in
the United States.

MUMPS (EPIDEMIC PAROTITIS)
Mumps is a paramyxoviru s in fection that pr imar il y
affects the salivary glands. As w it h measles and rubella ,
the epidemiology has been affecte d drama ticall y by the
MMRvaccine. Before the advent of Widespread vaccina­
tion, epidemics were seen every 2 to 5 years. The vac­
cine directed again st mump s was released in 1967, but
its use was not accepted nat ionally until i 977. At that
time, vaccination became the norm for child ren 12 to 15
months of age. The vaccine has a success rate of 75% to
95 %. Most individual s born before 1957 are though t to
have immunity from exposure to naturally occurri ng
mumps virus. Although most authorities assume that
natural infection is associated w ith li felong immunity,
rare cases of recurrent mumps have been well docu­
mented in patients w it h a conf irmed hi story of prior nat­
ural infection.

The incidence of mumps decreased by 98% and
reached an all- time low in 1985. In 1986 . a resurgence
developed. In the past , most cases occurred in children
aged 5 to 9 years; during the resurgence. th e disease was
more prevalent in 10- to 19-yea r- old pat ients. Outbreaks
have been reported in high schoo ls, on college campuses.
and in the workplace. Th is increased incidence has been
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attributed to lack of vaccinat ion, not vaccine fail ure. Sub­
sequent ly, in the ear ly t 990s, isolated outbreaks were
reported in highly vaccinated popu lati ons and though t
to be the result of large- scale vaccination fail ure. Not long
after these reports, a second im munization as part of the
MMR vaccine was recommended at 4 to 6 years of age.
W hen compared wi th the prevaccine era. the two-dose
MMR vacci nation schedule has reduced the prevalence
of mum ps by 99% . ln addition, in an attempt to decrease
the prevalence in the older age groups, it is recommended
that ind ivi duals lacking a history of mu mps or MMR vac­
ci nation be immun ized. Th is primaril y affects those born
between 1967 and 1977 and, to a lesser extent, those
born betwee n 1957 and 1967.

The mumps virus can be transmitted through urine,
saliva, or respiratory droplets. The incubati on period
usuall y is 16 to 18 days, with a range of about 2 to 4
weeks. Patients are contagious from t day before the cli n­
ical appearance of infection to 14 days after its clin ical
resolution.

Clinical Features

Approximately 30% of mump s infect ion s are subcl inical.
In symptomatic cases, prodroma l symptoms of low-grade
fever, headache, malaise, anorexia, and myalgia arr ive
first. Most frequent ly. these non specifi c findings are fol­
lowed wi th in I day by significant salivary gland changes.
The parotid gland is involved most frequently. but the sub­
lingua l and submandibular glands also can be affected.
Discomfort and swelli ng develop in the tissues sur­
rounding the lower half of the externa l ear and extending
down along the posterior inferior border of the adjacent
mandible (Figure 7- 31 ). The enlargement typically peaks
w ith in 2 to 3 days, and the pain is most intense during
this period of maximal enlargement. Chewing movements
of the jaw or eatin g saliva-stimulat ing foods tends to
increase the pain. Enlargement of the glands usually
begins on one side and is followed by contralateral glan­
dular changes wi thin a few days. Unilateral involvement
is seen in about 25% of patients.

The second most common finding is epididymoor­
chitis, which occurs in about 25% of postpubertal males.
In those affecte d, the testicle exhib its rapid swelling wi th
signif icant pain and tenderness. The enla rgement can
range from a minimal swelli ng to a fourfold increase in
size. Unila teral involvement is most common. On reso­
lut ion of the swell ing, at rop hy occurs in the affected tes­
ticle. Permanent sterility from testicular changes is rare.
Less commonly. oophoritis and mastitis can be seen in
postpu bertal females. In addi ti on, spon taneous abortion
occurs in approximatel y 25% of females who cont ract
mumps duri ng the firs t trimester of pregnancy.

Less commonly, meningoenceph ali ti s. cerebe llar
atax ia, hearing loss, pa ncreatiti s, arth ritis, carditis, and
decreased renal fun ction may occur . Isolated changes,
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Figure 7~31 • Mumps. Bilateral parotid enlargement. (From
Neville BW, Damm DO, White DK: Coloratlas of clinical oral
pathology. ed 2, Baltimore, 1999, Williams & Wilkins.)

such as orchitis or meningi tis, may occu r in the absence
of salivary gland Involvement, thereby mak ing diagnosis
di ffi cult in nonepidemi c setti ngs. Mu mps- related mor­
tality is exceedingly rare and most frequent ly associated
w ith mumps encephalitis.

The most frequently reported ora l man ifestati on is

redness and enlarge ment of W harton's and Stenson's
salivary gland duct openings. In addit ion , involvement of
the sublingual gland may produce bilateral enlargements
of the fl oor of the mouth .

Diagnosis
The diagnosis of mumps can be made easily fro m the
clinica l presentation whe n the infection is occurri ng in
an epidemic fashion : how ever, isolated cases mu st be dif ­
ferent iated from other ca uses. Sa liva , uri ne, or cere­

brospinal fluid specimens can be obtai ned for culture.
Th e most frequent ly used confirma tory me asures are
demonstration of mum ps- specifi c IgM or a fourfold rise
of mumps-specif ic IgG tit ers whe n measured dur ing the
acute phase and about 2 weeks later.

ORAL & MAXILLOFACIAL PATHOLOGY

Treatment and Prognosis
The treatment of mu mp s is pa llia tive in nature. Fre­

quentl y, nonaspirin analgesics and anti pyre t ics are
admi nistered . In an attempt to minim ize orchitis, bed rest
is recommend ed for males unt il the fever brea ks. Avoid­

ance of sour food s and dr ink s help s to decrease the sali­
vary gland discomfort. As w ith measles and rubella. the
best results come fro m pri or vacc ina tion, thereby pre­
venting the infection.

HUMAN IMMUNODEFICIENCY VIRUS
AND ACQUIRED IMMUNODEFICIENCY
SYNDROME
D uri ng the last two deca des, mo re art icles have been
written on human immunodeficie ncy vi rus (H IV) and
its related di sease sta tes than any other infectious

process. A complete bibliography alone wo uld be easily
th icker tha n this chapter. Ent ire texts dedicated to HiV
infection an d acquired immunodeficiency syndrome
(AiD S) are avai lab le and should be consulted for more
detailed in formati on .

AiD S came int o the lim elight in i 981. By 19 92, 8 mil­
lion peop le worldwide were thought to have been
infected by HiV, w it h more than 5 million progressingto
AIDS. Estimations at that time suggested the United
States had between I and 1.5 milli on inhabitants infected
with HIV. From the beginning of the epidemic to thedawn
of the new cent ury, 733,374 cases of AiDS have been
repo rted in the United States to the Centers for Disease
Cont rol; of these individuals, 430,44 1 are dead. At the
t ime of publication of the fi rst edition of this text, the
infectio n was thought to be nearly 100% fatal. Through
treat me nt advances, the ann ual incidence of AIDS and
related deaths have been dro ppi ng since 1996. This
therapy is changing the face of HIV in fecti on, with
aff ected individu al s demo nstrating extended survival
(resulting in an increased percentage of the population
living wi th the virus).

In infected ind ividuals, the virus can be found in most
bodi ly fl uids. HIV has been recovered from serum, blood.
saliva, semen , tea rs, urine, breast mil k, ear secretions,
and vagina l secretio ns. T he most frequ ent routes of

transmission are sexua l con tact, pa renteral exposureto
blood, or transmission fro m moth er to fetus dur ing the
perinata l period. Infection also has been documented to
be caused by arti ficial inseminat ion, breast-feeding from
infected moth ers, and organ transpla ntation. Although
heterosexual transmission is increasing, most of the
adul ts infected in the Un ited States have been homo­
sexual or bisex ua l men, intravenous drug abusers,

hemop hi liac patients receiving factor VIII before 1985.
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recipients of blood products. or heterosexual contacts
with one of the other high-ri sk gro ups.

Researchers have debated the infectiousness of oral
flu ids. HIV has been found to be present in oral fluids.
but sa liva appears to reduce the ability of HIV to infect
its target cells. lymphocytes. Reports of transmi ssion by
oral fluids are rare, and it appears th is is not a signifi ­
cant source for the tra nsmission of AIDS. In spite of this,
anecdotal reports have documented the transmission of
AiDS during breast-feeding from the oral fiuids of post­
partum infected infants to thei r previou sly noninfected
mothers. In addi tio n, rare examples have been docu­
mented repor ti ng the tran smission of HIV infect ion by
contamination of the oral fl uids during cunnili ngus or
repeated passionate kissi ng. Alt hough rare. these anec­
dotal reports po int out that oral fl uids can be infect ious
and are not completely protective against oral introduc­
tionof HIV. In summ ary. the best safety against infection
isavoidance of all body fluids of infected patients.

Initi ally. in the Unite d States. AIDS was thought to be
adisease that primarily affected whites and male hom o­
sexuals. Although men having sex w ith men remain s the
largest single ri sk factor. the nature of the epidemic is
shifting (Figure 7-32 ). W hen compared wi th the cumu­
lative data, more recent reports demonstrate a grow ing
proportion of patie nts with AIDS occurr ing in blacks and
Hispanics (Figure 7-33). Since 1996. blacks have out­
numbered whites in new AIDS diagnosesand Hlv -relatcd
deaths. Altho ugh the raw numbers are wo rrisome. the
annual rates per 100.000 popu lation dramat icall y high­
light the ethnic shift (Figure 7-34). The propo rtion of
women also is increasing steadily (23% in 1999). with a
greater percentage infected heterosexually rather than
through int ravenous drug use.

The pr imary target cell of HIV is the CD4 + helper T
lymphocyte. The DNA of HIV is incorpo rated into the
DNA of the lymphocyte and. th us. is present for the life
of the cel l. In most vi ral infections. host anti bodies that
are protective against the organism usually are formed.
In people with HIV infecti on, ant ibodies are developed
butare not protective. Th e virus may rema in silent. cause
cel l death. or produce syncy tiai fusio n of the cells. which
disru pts their normal function. A subsequent decrease in
l-hclper cell numbers occu rs. with a resulta nt loss in
immune function. The normal response to viruses, fungi,
and encapsulated bacteria is dim inis hed.

On in troduct ion of the HIV. an indefi nite percentage
of those infected will have an acute self -limited viral syn­
drome. This is followed by an asymptomatic stage. which
averages 8 to 10 years. The length of the asym ptomatic
period is variable and may be affected by the nature of
the virus. the host immu ne reaction , or externa l factors
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that may del ay or accelera te the process . Almost
inev itab ly. the finai symp tomatic stage develops .

Clinical Features

HIV infectio n init iall y may be asymptomatic or an acut e
response may be seen. The acute viral syndrome that
occurs typi call y develops wi thin I to 6 weeks aft er expo­
sure in 50% to 70% of infected pat ients. The sympto ms
bear some resemblance to those of infectio us mono­
nuc leosis (e.g.. generali zed lymphadenopath y. sore
th roat , fever. macu lopapular rash. headache. myalgia .
arthralgia. diarrh ea. photop hobia . per ipheral neurop­
athies). Oral changes may include mucosal eryt hema
and focal ulcerat ions.

The acute viral syndrome clears w ithin a few week s;
during this period, HIV in fection usuall y is not consid­
ered or investiga ted. A variab le asymptomatic period fol­
lows. Some patients have persistent generalized lympha­
denopathy. which may later resolve. In some patients
(before development of overt AIDS). there is a peri od of
chronic fever. weight loss. di arrhe a. oral candidiasis.
herpes zoster, and /or oral hair y leukoplakia. This has
been termed AID S- related complex (ARC).

The presentation of symptomat ic. overt AIDS is highly
variable and often is affected by a person's prior expo­
sure to a numb er of chronic infections. The signs and
symptoms describ ed und er ARC are often present . along
w ith an increasing numb er of opportu nistic infections or
neoplastic processes. In 50% of the cases. pneumonia
caused by the protozoan Pneumocystis cannit is the pre­
senti ng featu re leadin g to the diagnosis . Othe r infec tio ns
of diagnostic significance inclu de dissemina ted cytomeg­
alovirus (CMV) infection, severe herpes simp lex virus
(HSV) infec tion. atypical mycobacterial in fection. cryp­
tococcal meni ngitis. and central nervous system (CNS)
toxoplasmosis. Persistent diarrhea is comm onplace and
may be bacteria i or protozoal in or igin. Clini cally signif­
icant neuro logic dysfunct ion is present in 30% to 50%
of pati ent s. and the most common manife station is J pro­
gressive encepha lopa thy know n as AIDS-d eme nt ia
complex.

Certa in neop lastic processes also are associated w ith
AIDS. Clini cal descriptionsof thesecancers are presented
in the port ion of this text dealing w ith the oral manifes­
tat ions of HIV in fecti on. A vascula r malignancy. Kapos i's
sa rcoma (KSL w hich otherwise is rare in the Un ited
States. has been reported in about 15% to 20% of
patients w ith AIDS. This cancer appears associated with
a sexually transmitted agent other than HIV: human
herpesvirus type 8. AIDS-associa ted KS occurs primarily
in homosexuals, but KS has been reported in homo­
sexuals withou t HIV infect ion. This should remind clini-
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cians that homosexuals with KS should not be labeled
"H IV-infected" until there is serologic proof. The preva­
lence of KS in HIV- inf ected pat ients has been decreasing
and may be the result of the use of condom s, wh ich may
be preventing the transmission of herpe svi rus 8.

Non-Hodg ki n 's lympho ma is th e second most
common malignancy. It is frequent ly found in extra nodal
sites, especia lly the eN S. Oth er cancers, including oral
squa mous cell ca rcinoma . have been do cumented in

pat ients infected with HIV, but the associa ti on between
AIDS and these cancers is not as strong.

A list of oral mani festat ions of AIDS is presented in
Table 7- 1. The discussion here concent rates primarily on
the clinical presentations. (For detail ed information on the
histopa thology, diagnosis, and treatm ent of each condi­
tion, see the text covering the Indi vidual disease.) When
the infections are treated differently in HIV- infected
patients. the se va riat ions are pre sented here . T he most

common manifestati ons are presented fi rst, foll owed by
a selecti on of the less frequentl y encountered disorders.

ORAL & MAXILLOFACIAL PATHOLOGY

Figure 7-33. A, Piechart demonstrating the prevalence of
patients with AIDS by race in the United States since the advent
of the epidemic.B, Piechart demonstrating the prevalence of
patients initially diagnosed with AIDS by race in the United States
in 1999 . Note the significant increased frequency occurring in
blacks and Hispanics.

CUMULATIVE AIDS CASES BY RACE

Black

1999 AIDS CASES BY RACE

Black

Asian - - - -:

Hispanic

IO U

MSM

MSM

IOU

Blood
products

I
Native

American

=-- - -Other

I
Hispanic

o

20

1999 AIDS CASES AND ANNUAL RATES
PER 100,000 POPULATION BY RACE

84.2

Figure 7 · 32 . A, Pie chart demon strating the prevalence of the
risk factors in patients documented with AIDS in the United
States since the advent of the epidemi c. B, Pie chart demon­
strating the prevalence o f the risk facto rs in patients do cumented
with AIDS in the United States in 1999. Note the altered fre·
quency of the MSM and heterosexual factors. MSM, Men having
sex with men; IOU, injectable drug use.

80

60

40

CUMULATIVE EXPOSURE CATEGORIES

236

100

Figure 7 ·34 • Rates of AIDS per 100,000 population by race in
the United States in 1999.
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Table 7-1 Oral Manifestations of Acquired Inllllllllod eficieucy Syndrome (AIDS)
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Infections

Fungal

Bacterial

Viral

Neoplasms

MORE COM~10N

Candidiasis
HIV-related gingivitis

HIV-associated periodontitis
NUG

HSV
VZV
EBV

KS

LESS CO:\IMON

Aspergil losis
Histoplasmosis
Cryptococcosis
Geotrichosis
Mycobacterium avium-intracetiuiare
Klebsiella pneumoniae
Enterobacter cfoacae
Escherichia coli
Salmonella enteritidis
Cat-scratch disease
Sinusitis
Exacerbation of periapical inflammatory

disease
Submandibular cellulitis
HPV
CMV

Non-Hodgki n's lymphoma
Squamous cell carcinoma
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Lymphadenopathy Cervical

Neurologic Trigeminal neuropathy
Facial palsy

eM\!, Cytomegalovirus: fB\!, Epstein-Barr virus: HI\!, human tmmunodeftctency virus; HPV. human
paplllomavtrus: HSV. herpes simples virus; KS. Kaposi's sarcoma; NUG, necrotizing ulcerative
gingivitis; VZv. varicella- zoster virus.

(Modified from Scully C, Laskaris G, Pindborg J, et at; Oral manifestations of HIV infection and their
management: I. More common lesions. Oral Surg Oral Med Oral r>athol 71:158-166. 1991.)

Miscellaneous Aphthous ulcerations
Necrotizing stomatitis
Toxic epidermolysis
Delayed wound healing
Thrombocytopenia
Xeros tomia or siccalike syndrome
HIV-related embryopathy
Hyperpigmentation
Granuloma annulare
Exfoliative cheilitis
l ichenoid reactions

This li st of common oral manifesta tio ns may change
because of the impact of modern therapy on the disease.
Current ant iret rovira l therapy has produced a significant
decrease in the prevale nce of HIV- related oral mani fes­
tations. with an alte red ranking of the most commonly
encountered pathoses. In one study. therapy appea red
to decrease the frequency of oral candidias is. hai ry
leukoplakia. destr uctive per iodontal diseases. and KS;
however. It increased the prevalence of HIV-assoc iated

saliva ry gland disease and human papil lomavirus
(HPV)-associated mucosal alte rations.

Commo n oral and maxillo!aciall1lalli{estaliolls
of lllV infection
Persistent generalized lymphadenopathy. Afte r serocon­

version. HIV disease often remains silent except tor per­
sistent genera lized lymphadenopathy (PGL). The preva­
lence of this ea rly clin ical sign varies: however, in several
studies it approaches 70% . PGL consists of Iympha-
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denopathv that has been present for longer than 3 months
and involves two or more extraingui nal sites. T he most
frequ entl y invo lved sites are the pos terior and anteri or
cerv ical, sub mandibular, occipital. and axillary node s.
Nod al enlargement fluct uate s, usuall y is larger tha n I
em, and varie s from 0 .5 to 5.0 em (Figure 7-35l.

Because lymphoma is known to occur in th is pop ula­
tion , a lymph node biopsy may be indicated for locali zed
or bu lky adenopathy, w hen cytopenia or an elevated
erythrocyte sedimentatio n rate is present . or wh en
requested tor pat ient reassurance. Histopat hologic exam­
inat ion reveals flor id fo llicular hyperplasia. Although not
as predictive as oral candidiasis or hairy leukoplaki a,
PGl does warn of progression to AIDS; alm ost one third
of affected and un treated patients wi ll have diagnostic
featu res of AIDS w it hin 5 years.

Candidiasis. Oral candidia sis is the most common
intraora l manifestatio n of HiV infection and often is the

Figure 7-35 . HIV-associated lymphadenopathy. Enlarged cer­
vical lymph nodes in a patient with persistent generalized lympha­
denopathy (PGl).

Figure 7-36 . HIV-associated candid iasis. Extensive removable
white plaques of the left buccal mucosa.
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presenting sign that leads to the initial diagno sis (Figure
7-36l. Its pr esence in a pa tien t infected wi th HIV is not
diagnostic of AiDS bu t appears to be predi ctive for the
subsequent development of full-b lown AIDS in untreated
patients w ith in 2 years. Prevalence stud ies vary Widely,
but approximate ly one third of Hlv- Infectcd individuals
and more than 90 % of patien ts w ith AIDS develop oral
candidiasisat some time during their disease course.The
following four cli ni cal pattern s are seen;

• Pseudom embranou s

• Erythematous
• Hyperp lastic
• Angu lar cheili t is
The fir st tw o variants const itute mos t of th e cases (see

page 189), Alt hough in frequently seen in lmmunocom­
petent patients, chronic mu ltifocal oral involvement is
common in patients w ho are infected with HIV.

The diag nosis of cand idiasis of ten is obv ious from the
cl ini cal presentation but can be confir med by cytologic
smear or biopsy. Biopsy specimens of involved mucosa
demonstrate the candidaI organis ms embedded in the
super fic ial keratin , b ut th e typical inflammatory reaction
of ten is defi cien t (Figure 7- 37).

Treatment is much mo re difficult in patlcnts wit h AIDS.
Nystatin often is ineffecti ve. Topi cal clotrimazole is asso­
ciated w ith an improved response and typically produces
a cl ini cal cu re rate that equals that of th e systemic azoles,
In spi te of thi s success, topica l th erapy is associated with
a high recurrence rate. The systemic azoles (t.c.. flu­
conazole, ketoconazolc, itraconazolc) produce longer
disease-free inter vals but are associated w ith anotherset
of problems, Itraconazol e and kctocon azole require gas­
t ric acid ity for adequate absorption, and all th ree agents
are associat ed wi th a number of drug interactions. In
addition, Widespread use of systemic azoles has led to
an increased prevalence of dr ug- resistant candidiasis.

Figure ] ·37 . HIV-associated cand idiasis. Periodic acid-Schiff
(PAS) stain of histopathologic section exhibitingnumerousfungal
organismsembedded in superficial keratin.
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In patients who arc receiving effective antiretroviral
therapy and have a CD4 + count exceeding 50 ccll s/ rnrn'
plus no signs of esophageal involvement. topical clotr i­
mazole is the treatm ent of choice. Systemic therapy is
recommended for patient s not receiv ing effective anti­
retroviral therapy or for those with either esophageal
involvement , a CD4 + count below 50, or a high viral
load. Itraconazolc in an oral solution has been shown to
beparticu larly effect ive in a sw ish-and-swa llow method .
Patients failing systemic azo te therapy are candidates for
intravenous amphotericin B if the patient 's healt h sup­
ports its use. Topical amphotericin B is availabl e, but li t tle
research exists on its relat ive effect iveness. Prophylact ic
antifungal therapy is not recommended unless frequent
and severe recurrences are present.

IiIV-associa ted periodontal disease. Three patterns of
periodontal disease are associated strongly with HIV
infection:

• Linear gingival ery thema
• Necrotiz ing ulcerative gingivitis
• Necrotiz ing ulcerative periodontitis
Linear gingival erythema init iall y was termed HiV­

"Iated gingivitis but ult imatel y wa s noted in association
wi th other disease pro cesses. This unusual pattern of
gingivitis appears w it h a dist inct ive lin ear band of ery th­
ema that involves the free gingival margin and extends
2 to 3 mm apically (Figure 7-3 8). In add ition, the alve­
olar mucosa and gingiva may demo nstrate punctate or
diffuseeryth ema in a significant percentage of the cases.
This form of gingiviti s typically does not respond to
improved plaque contro l and often exhibi ts a greater
degree of erythema than would be expected for the
amount of plaque in the area. Alt hough some investig a­
tors believe linear gingival erythema occurs from an
abnormal host immune response to subgingival bacteria,
most believe thi s pat tern of gingi viti s represents an

Figure 7-38 • HIY-associated gingivit is. Band of eryt hema
involving the free gingival margin.
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unusual pattern of candidiasis. In many instances, linear
gingival ery thema reso lves aft er profession al plaqu e
removal. improved oral hygiene, and use of ch lorhexi­
din e rin ses. Cases resistan t to initia l therapy typically
respond to systemic antifungal medication s such as flu­
conazo le or ketoconazole.

Necrotizing ulcerati ve gi ngivi t is (NUG) (see page
140) refers to ulceration and necrosis of one or more
inter dental papi llae with no loss of perio donta l attach ­
ment. Patien ts with NUG have Interp rox imal gingival
necros is, bleeding, pain , and halito sis (Figu re 7-39l.

Necrot iz ing ulcerative periodont is (NUP) was previ ­
ous ly termed HIV-associated periodontitis; however, it has
not been deemed to be speci fic fo r HIV infectio n. NUP is
charac terized by gingival ulceration and necrosis asso­
ciated w it h rapidly progressing loss of periodontal
attachment. Although severe cases can affec t all teeth,
mu lt iple iso lated defects often are seen and contrast with
the dif fuse pattern associated with typical chronic peri­
odontitis. Edema, severe pain, and spontaneous hemor­
rhage are common and ofte n lead affected patients to

seek care. Deep pocketing usuall y is not seen because
exten sive gingival necro sis typi cally co incides wi th loss
of the adjacent alveola r bone (Figure 7-40l. Loss of more
than 6 mm of attachment w it hin a 6-month period is not
unusual. H1V-associated periodontitis does not respond
to con vent ional periodonta l therapy.

The t reatment of NUG and NUP revolves around
debridement , ant imicrobial therap y, immediate follow­
up ca re, and long-te rm main tenan ce. The initial removal
of necrotic tissue is necessary. combined with povidone­
iodine irrigation. The use of systemic antib ioti cs usuall y
is not necessary. but metronidazole has been adminis­
tered to pat ients with extensive involvement tha t is asso­
ciated w ith severe acu te pain. All pat ients should use
chlorhexid ine mouth ri nses init ia lly and for long- term

Figure 7-39 . HIY-associated necrot izing ulcerat ive gingivit is
(NUG). Necrotic interdental papillae of the lingual mandibular
gingiva.
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Figure 7-40 • HIV-associated periodontitis. Extensive loss of
periodontal support without deep pocketing.

Figure 7-41 • HIV~associated necrotizing stomat it is. M assive
necrosis of soft tissue and bone of the anterior maxilla.

maintenance. After ini tial debr id ement . foll ow - up
removal of addit ional diseased tissue should be per ­
formed with in 24 hour s and again every 7 to 10 days for
two to three appointments. depending on the pati ent' s
response. At thi s point, monthly recall s are necessary
until the process stabilizes; eva lua tions then are per­
formed every 3 months.

In patients with gingival necrosis, the process occa­
sionally extends away from the alveolar r idges and
crea tes massive areas of tissue destruction term ed
necrot izing stomati tis. The process cl inicall y resembles
noma (seepage 178) and may invo lve predominantly soft
tissue or extend into the under ly ing bone, result ing in
extensive sequestra tion (Figure 7-4 1), Alt hough this
process initially was tho ught to be an extension of NUP,
necrotizing stomatitis has arisen on the oral mucosa sep­
arate from the gingiva (not over ly ing bone),

ORAL & MAXILLOFACIAL PATHOLOGY

Figure 7-42 • HIV-associated recurrent herpetic infection.
M ucosal erosion of the anterior dorsal surface of the tongue on
the left side . Note the yellowish circinate border.

In the absence of gingival involvement , the cli nical fea­
tures of necroti zing stomatitis are nonspecific and man­
date biopsy. In man y instances, the areas of soft tissue
ulcerat ion and necrosis demonstrate infection with one
of more agents, such as herpes simplex virus (HSVI.
cytomegalovirus (CMV), and Epstein -Barr virus (EBV).
On occasion,evaluations for HSV, CMV, and EBVareneg­
ative, leading onegroup to suggest that some lesionsmay
represent an unusual immune reaction to the HIV. Upon
biopsy. these ulceronecrotic lesions often demonstrate
leukocytoc!asia, histi ocytic vasculi tis . and an inflamma­
tory infil trate wi th numerous large atypical histiocytes.

Herpes simplex virus (HSV). Recurrent HSV infections
occur in about the same percentage of HIV- infected
pat ients as they do in the immunoco mpete nt populati on
(10% to 15%) ; howeve r, the lesions are more wide­
spread, occur in an atyp ical pattern , and may persist for
months (Figure 7-4 2). The prevalence of HSV lesions
increases signi ficantly once the CD4 + count dropsbelow
50. Herpes labial is may extend to the facial skin and
exh ibit extensive lateral spread. Persistence of active
sites of HSV infect ion for more than 1 mon th in ~ patient
infected w it h HIV is one accepted defini ti on of AIDS. The
clin ical presentations of recurrences in imrnunocornpro­
mised pati ents and appropriat e therapy and mainte­
nance have been discussed in the text on herpesvirus
(see page 21 7).

As mentioned in the discussion of necrotizing stom­
at itis . evaluat ion for HSV should be perfo rmed in all per­
sistent oral ulcerations in HIV- infected individuals. In
these ulcerati ons. investigators have discovered HSV in
10% to 19% (with an addi ti onal 10% to 28% exhibiting
co- infecti on by HSV and CMV),

Varicella-zoster virus (VZV). Recurrent VZV infection
(herpes zoster) is fair ly common in HIV- infected patients.
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Figure 7 -43 • HIV-associated oral hairy leukoplakia (OHL).
Vertical streaks of keratin along the lateral border of the tongue.

but the course is more severe. wi th increased morbidity
and mortalit y rates. Man y of these pat ients are you nger
than age 40 . in contrast to cases in immunocompetent
pat ients that usually ar ise later in li fe. In the early stages
of HIV-related imm unosuppression, herpes zoster usu­
ally is confined to a dermatome but persists longer than
usual. in full -b lown AIDS, herpes zoster usuall y begins
in a classic dermatomal distr ibution; however, subse­
quent cutaneous disseminat ion is not unusual. W hen
present intraorally. the involvement often is severe and
occasionall y leads to bone sequest ration and loss of
teeth . Associated pai n typ icall y is in tense. Alt hough per­
oral antiviral medica tions are beneficial in immunocom­
petent patien ts, intravenous acyclovir is recommended
for severe herpes zoster in the absence of an intact
immune system.

Epstein-Barr virus fEBV). Alt houg h EBV is though t to
be associated wi th several form s of lymphoma in HIV­
infec ted patient s, the mo st commo n EBV-re lated lesion
in patients w ith AIDS is oral ha i ry leukopl akia (OHL).
This lesion has a somewhat dist inctive (but not diag­
nostic) pat tern of hyp erkerato sis and epi thelial hyper­
plasia that is chara cteri zed by white mucosal lesions
that do not rub off .

Most cases of OHL occur on the latera l border of the
tongue and range in appearance from faint white vertica l
streaks to thickened and furrowed areas of leukoplakia,
exhibiting a shaggy keratotic surface (Figure 7- 43). The
lesionsmay become extensive and cover the entire dorsal
and lateral surfaces of the tongue. Rarely, involvemen t
also has been observed on the bucca l mucosa. soft
palate. pharynx, or esoph agus.

Histopatho logica lly, OHL exhibi ts thickened parakcr­
attn, which demonstrates surface corrugations or thin
projections (Figure 7-44) . The epithelium is hyperplastic
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Figure 7~44 . HIV-associated oral hairy leukoplakia (OHl).
O ral mucosa exhibiting hype rparakeratosls with surface
corrugations.

Figure 7-45 • HIV-associated oral hairy leukoplakia (O HL).
Oral epithelium exhibiting hyperparakeratosis and layer of "bal­
loon cells" in the upper spinous layer. Inset revealshigh-power
magnification of epithelial cells that demonstrate nuclear beading.

and contai ns a patchy band of light ly stained "ba lloon
cells" in the upp er spinous layer (Figure 7-45). Close
examinat ion of the superficial epit helium reveals scat­
tered cells w ith nuclear clearing and a character ist ic pat ­
tern of peripheral margination of chro matin termed
nuclearbeading (see Figure 7-45. inset). The nuclea r al ter­
ations arc created by extensive EBV replication that dis­
places the chro mati n to the nuclea r margin. Dysp lasia is
not noted. Heavy candida l infestation of the parakeratin
layer is typica l, and the normal inflammatory reaction to
the fung us usually is absent.

In the rout ine management of Hlv-infected patients,
the clinical features typicall y are suffi cient for a pre­
sumptive diagnosis. W hen definitive diagnosis is neces­
sary, demonstration of EBV w it hin the lesion is required
and can be achieved by in situ hybridization, PCR.
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immunocompromised status. The presence of OHL in
HIV- infected pat ients is a signal of severe immune sup­
pression and more advanced disease.

Kaposi's sarcoma (KS). KS is a multi focal neoplasm oi
vascula r endothelia l cell origin. Before AIDS, KS was rare
in North America and was found classica lly in patients
over the age of 60 (see page 484) . Since the beginningo!
the HIV epidemic, however, most cases have been seen
in association with AIDS. Human herpesvirus type 8
(HHV-8) is noted within the tumor and thought to be
invo lved in the neoplasm's development.

KS begins wi th single or, more freque ntly. multiple
lesions of the skin or ora l mucosa . The trunk. arms, head,
and neck are the most commonly involved anatomic sites
(Figure 7-47). Oral lesions are seen in approxtmatelv
50% of affected pati ents and arc the init ial site of involve­
ment in 20% to 25%. Alt houg h any mucosal site may be
invol ved, the hard pala te, ging iva, and tongue are
affected most frequently (Figures 7-48 and 7-49). When
present on the palate or gingiva , the neop lasm can invade
bone and create tooth mobil ity. The lesions begin as fiat,
brown or redd ish purple zones of disco loration that do
not blanch with pressure. W it h time, the involved areas
may develop in to plaque s or nod ules (Figure 7-50). Pain,
bleeding , and necrosis may become a prob lem and
necessita te therapy (Figu re 7- 51l.

A biopsy is requi red to make the defi nit ive diagnosis,
although a presumpt ive diagnosis is sometimes made
from the cl in ical presentation and history. It must be
remembered that similar clinical lesions can occur in
HIV- infected pat ients w ho exhibit bacill ary angiomato­
sis, the mu ltifocal vascular prolifera tion associated with
the cat-scratch baci llus (sec page 183).

KS is a prog ressive malignancy that may disseminate
w idely to ly mph nodes and various organ systems.
Extensive systemic therapy ofte n further depresses the

Figure 7-48 • HIV-associated Kaposi's sarcoma (KS). Large
zones of KS exhibiting as a flat. brownish, andM~shaped discol­
oration of the hard pala te.
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figure 7-46 . HIV-associated oral hairy leukoplakia (OHl) .
Immunoperoxidase evaluation for Epstein-Barr virusrevea ling
positive reaction within numerous epithelial cells.

immunohistochemistry, Southern blotti ng, or electron
microscopy (Figure 7-46l.

Treatment of OHL usuall y is not needed, although
slight discomfort or aesthetic concerns may necessitate
therapy. Acyclovir or desiclovtr produces rapid resolu­
tion. but recurrence is expected wi th a discontinuation
of therapy. Topical treatment with retinoids or podo ­
phyllum resin has resulted in temporary remissions. In
addition, HIV therapy with zidovudine appears to affect
EBV and result in significant regression .

Although rare instances of OHL have been reported in
immunocompetent individual s. most cases arise in
imm unocompromised persons. OHL also has been
reported in heart. kidney, liver. and bone marrow trans­
plan t recipients, but its presence in the absence of a
known cause of immunos upp ression strongly suggests
HIV infect ion. Discovery of OHL in "normal" patie nts
mandates a thorough physical evaluation to ru le out

Figure 7-47 . HIV-associated Kaposi's sarcoma (KS). Multiple
purple macules on the right side of the face.

"....1""-'---- - - - - - - - - - - - - - - - - - -



CHAPTER 7 • v tm t tnfections

immune system, thereby increasing the susceptibilit y of
the patient to infection and other cancers. Achievement
of permanent cure has been elusi ve, alt hough mo st
pa tients wit h AIDS-related KS die of other compl ica­
tions. such as oppo rtuni stic infections. Therefore. trea t­
ment objectives usuall y ore pallia tive. KS respond s to
rad iation or systemic chemotherapy (sing ly or in com­
bina tion), such as vinb lastine, vincr istine. etoposide,
bleomycin, Adria mycin, actinomyc in D, doxorubicin, or
alpha-interferon.

Oral lesions freque ntly are a cause of major morb idity,
asaresult of pain, bleeding, and fun ctional int erferences.
Intralcsional injection of oral lesions w ith vinb lastine is
effective and may be repeat ed if required . lnt ralcslonal
injection of a sclerosing agent, sodium tetradccyl sul fate,
has been effective for probl emat ic intraoral lesions less
than 2.5 cm in diameter. Problematic lesions also may
beremoved by surgical excision, cryo therapy, laser abla-

Figure 7-49 . HIV-associated Kaposi 's sarcoma (KS). Raised.
dark-red enlargement of the mandibular anterior facial gingiva on
theleft side.

Figure 7-51 • HIV-associated Kaposi's sarcom a (KS). Diffuse.
reddish-blue gingival enlargement that demonstrate s widespread
necros is.
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tl on , or electrosurgery. Concerns exist about the use of
the latt er two method s because of aerosolizat ion of vira l
part icles that may place the surgical team at risk .

Significant regression of KShas been noted in a numb er
of pati ents receiving antiret roviral therapy such as indi­
navlr, rlt ona vlr, or saquina vir. It is not know n if this
response is due to an improv ement in the immune system
of the host or a di rect antiviral effect agai nst HHV-8.

Less common oral and maxillolacial manifestations
ofHIV infection
Aphthous ulcerations. Lesions that are similar clinically

to apht hous ulceration s occur w ith increased frequency in
pati ents infected w ith HIV. All three form s (minor, major,
and herpetiform) are seen: surprisingly, however, almost
two third sof the patients have the usuall y uncommon her­
petiform and major variants (Figure 7-5 2). As immuno­
suppression becomes more profound, major aphth ous
ulcerations demonstrate an increased prevalence.

Figure 7-50 . HIV-associated Kaposi 's sarcoma (KS). Diffuse.
reddish-blue nodular enlargement of the left hard palate.

Figure ]-52 • HIV-associat ed apht hous ulceration. Large
superficial ulceration of the posterior soft palate .
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Treatment with potent topical or intralesional corti­
costero ids has been successfu l in a number of patients.
Not all lesions respond. and recurrences are common.
Seconda ry candidiasis may be a complication of therapy.
Systemic cort icoste roids also may prove beneficial but
typically are avoided in an attempt to prevent further
immune depression. For lesions nonresponsive to top­
ical stero ids, thalidomide has been found to be advanta­
geous in many patie nts. Thalidomide mu st be used cau­
tiously for on ly a short term because of its ab ility to
enhance the production of HIV. In a iimi ted number of
patients, granulocyte colon y stimulating factor has pro­
duced rapid and sustained resolution of aphth ous ulcer­
ations that were resistant to therapy with topical cort i­
costeroid s, cyclo sporine, and thalidomide.

Biop sy of any chro nic mucosal ulce ration clinically
diagnosed as an aphthous ulcerati on shou ld be con sid­
ered if the lesion is aty pical clinically or doc s not respond

Figure 7-53 • HIV-associated ulceration . Atyp ical mucosal
ulceration that mandates biopsy and may be attributable to a
variety of causes.

Figure 7-54 . HIV-associated human papillomavirus (HPV)
infection. Multipleelevated and sessile papules of labial mucosa.

to therapy (Figure 7-5 3). In such cases, biopsy often
reveals another cause, such as HSV, CMV, deep fungal
infection , or neoplasia . (For further in formation on aph­
thous ulcerations and the pathogenesis of these lesions
in pat ients infected wi th HIV, sec page 285).

Human papillomavirus (HPV) . HPV is respon sible ior
several facial and oral lesions in immunocompetent
patient s. the most frequ ent of wh ich arc the verruca vul­
garis (common wart) (sec page 317) and oral squamous
papilloma (see page 31 6). An increased prevalence oi
HPV-related lesions is noted in HIV- infected patients,
and most arc located in the anogenital areas. Oral
involvement also may be seen. Although usual typesof
HPV may be present in intraoral lesions, HIV-infected
pati ents often demonstrate more unusual var iants such
as HPV- 7 (associated w it h butc her 's warts) or HPV-32
(often note d in Heck 's disease) (sec page 320).

The oral lesions usuall y are mu lt iple and may be
located on any muco sal surface. The labial mucosa,
tongue, buccal mucosa, and gingiva are freq uent sites.
The lesions may exhib it a cluster of wh ite, spikelike pro­
jection s, pin k cau liflower- like growths, or sligh tly ele­
vated sessile papules (Figure 7-5 4).

Histopathologicall y, the lesions may be sessile or pap­
illary and covered by acanthotic or even hyperplastic
stra tified squa mous epi theli um (Figure 7-55) . The
affected epi thelium often demonstrates vacuo liza tion of
num erous epit helia l cell s (l.c., kollocyto sis) and occa­
sionally may exhibit mild variat ion in nuclear size (Figure

Figure 7·55 • HIV-associated human papillomavirus (HPV)
infection. Oral mucosa exhibiting acanthosis and mild nuclear
pleomorphism.
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Figure 7-56 . HIV-associated human papillomavirus (HPV)
infection. Oral mucosa exhibit ing extensive koilocytosis in the
superficial spinous cell layer.

Figure 7-57 . HIV-associated human papillomavirus (HPV)
infection. DN A in situ hybridization of oral mucosal biopsy that
reveals diffuse cellular posit ivity for HPV.

Figure 7-58 . HIV-associated histoplasmosis. Indurated ulcera­
tion with a rolled border on the dorsal surface of the tongue on
the right side.

]-56), Immunohistochemistr y or DNA in situ hybridi za­
tion often is used to confi rm the presence and type of
HPV wi th in histopathologic specimens (Figure 7-57) .

Dysplasia has been noted w it hin HPV-related lesions
inpatients w it h AIDS and manda tes clo se observation of
affected patie nts for development of squamous cell car­
cinoma. The treatment of choice is surgical removal;
however, recurrencesare common, especially in patients
with significant immune defici ency. Other therapeutic
modalit ies that have been used include topical podo ­
phylli n. interferon. cryosurgery. laser ablation, and elec­
trocoagulat ion. If one of the latter two choices is used.
the surgical team mu st be wary of the resultant plu me
that may contain infecti ous HPV.

Histoplasmosis. Histoplasmosis. the most comm on
endemic respirator y fungal infection in the United States,
isproduced by Histoplasma capsulatum (see page 19 7). In
hea lthy patie nts. the infection typically is subclin ical and
self- limiting, but clinica lly evident infectio ns do occur in
immunocompromised individuals. Alt hough a number of
deep fungal infections are possible in patients with AID S,
histoplasmosis is the most common , with dissemina ted
disease noted in approximately 5% of AIDS patients
residing in areaswhere the fungus isendemic. In patients
with AIDS, diagnos is of histop lasmosis also has been
documented in nonendemic areas. possibly from reacti­
vation of a previous subcl inical infection.

The signs and symptoms associated with dissemina­
lion are nons pecif ic and include fever, weight loss,
splenomegaly, and pulm ona ry infil tra tes. Oral lesions
are not uncommon and usuall y are caused by blood ­
borneorganisms or spread from pulmonary invo lvement.
On occasion. the init ial diagnosis is made from the oral
changes, with some patientsdemonstrating involvement
isolated to the oral cavity. Although intrabony infecti on
in the jaws has been reported, the most common ora l
presentation of histoplasmosis is a chronic. indurated
mucosal ulcerati on with a raised border (Figure 7-58 ).
The oral lesions may be singular or mul tiple. and any
area of the oral mucosa may be Involved.

Microscop ically. the small fungal organis ms are vis­
ible within the cytoplasm of histiocytes and multinucle­
ated giant cell s. These phagocytic cell s may be present
in sheets or in organized granulomas (Figure 7-59 ). The
therapy of choice for di sseminated histoplasm osis has
been intravenous amphotericin B. but itraconazole has
been shown to be effective with fewer adverse reactions
and better patient complia nce. Ketoconazole is another
alternative. but its hepato toxici ty makes this approach a
less desirable form of therapy.

l\"foIlUSCIln1 contagiosum. Molluscum contagtosu m is an
infection of the skin caused by a poxvirus (see page 323).
The lesions are small . waxy. dome-shaped papu les that
often demonstrate a central depressed crater. In immuno-
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mcnted resolution of Widespread and recalcitrant lesions
after successful initiat ion of highly act ive ant iretroviral
therapy. It is not known if these responses are secondary
to immune reconstitu tion or the antiviral effects of the
therapy.

Thrombocytopenia. Thrombocyto penia has been re­
ported in near ly 10% of patients w ith HIV infection and
may occur at any time during the course of the disease.
Some reports show that megakaryocytes have CD4 mol­
ecules and may be an addit ional target for the HIV virus.
Cutaneous lesions are present in most cases, but oral
lesions do occur w ith petechiae, ecchymosis, or sponta­
neous gingival hemorr hage.

H/V-associated salivary gland disease. Hl v-a ssoclated
salivary gland disease also can arise anyt ime during
infection. Clinicall y obvious salivary gland disease is
noted in approxim ately 5% of HIV- infected patients,with
a greater prevalence noted in children. The main clinical
sign is salivary gland enlargement, part icula rl y affecting
the paro t id. Bila teral involvement is seen in about 60%
of the pat ients w ith glandular changes and often is asso­
ciated w ith cervica l lymphadenopathy.

As a result of a genetic ally influ enced alteration of the
imm une response to HIV infection, some patients
develop diffuse infiltrative lymphocytosis syndrome
(DILS). w hich is associated w it h a more favorab le prog­
nosis of their HIV in fect ion. Affec ted individuals reveal
COB ly mphocytosis and lymphadenopathy along with
salivary glan d enlargement. Although the parotid is

Figure 7~ 61 • HIV-a ssociated molluscum contagiosum. Down­
growth of surface epithelium exhibiting numerous "molluscum
bodies."
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Figure 7-59 . HIV-associated histoplasmosis. Mucosal biopsy in
which the connective tissue is filled with numerous enlarged histi­
ocytes. Numerous small. clear-appearing fungal organismsare
located within the cytop lasm of the hist iocyte s.

comp etent individuals, the lesions are self- limit ing and
typically involve the genital region or trunk. tn pati ents
with AIDS, hundreds of lesions may be present. w ith many
exhibit ing li ttl e tendency to undergo spontaneo us resolu­
tion. and some occasionally obtai ning large size. Approx­
imate ly 5% to iO% of HIV-infected patients are affected.
and the facial skin commonly is involved (Figure 7-60).

Histopatholog ically. the sur face epi thelium forms sev­
eral hyperplastic downgrowths. This invo lut ing epi the­
lium contains numerous large. intracytoplasmic inclu­
sions known as molluscum bodies (Figure 7-6 1). In the
center of the lesion, the kerat in layer often disintegrates
and releases the adjacent molluscum bodi es. hence the
central crater.

Local therapy (e.g.. curettage. cryosurgery , cautery)
usually is painful and often disappo inting because of fre­
quent recurrences. Several separate reports have docu-

Figure 7 -6 0 • HIV-associated molluscum contagiosum.
Numerous perioral papules.
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affected most commonly, minor gland involvement is
possible. The glandular involvement arises from CD8­
lymphocytic inf iltration and often is fo llowed by Iym­
phoepithelial cyst format ion in the parotid .

The most w idely accepted therapy for OILS is oral
predn isone or antiretrovira l therapy, although some
patients have been treated with parotidectomy or radia­
tion therapy. Affected pati ents exhibit an increa sed risk
for s-cel! lymphoma; observation w ith histopath ologic
monitoring by fine- needle aspirat ion is prudent. Associ­
ated xerostomia is variable and treate d in a manner sim­
i1arto that of cases associated w it h non - HIV disease (i.e.,
maintenance of good ora l health and the use of slalo­
gogues and saliva substitutes) .

Hyperpigmenration. Hyperpigmentation of the skin,
nails, and mucosa has been reported in HIV-infected
patients. The changes are similar microscopicall y to foca l
melanosis,w ith increased melanin pigmenta tion observed
in the basal cell layer of the affec ted epit hel ium. Several
medication s taken by AiDS patients (e.g., ketoconazole,
c1ofazimine, pyrimethamine, zidovudine) may cause the
increased melanin pigmentation. Adrenocortical destruc­
tion has been reported from several of the infections
associated with AIDS, resulting in an Addiso nian pattern
ofpigmentat ion . Finally, pigmentation w ith no apparent
cause has arisen in HIV-infected patients , and some
investigators have theorized that this may be a direct
resu lt of the HIV infection.

Lymphoma. Lymphoma is the second most common
malignancy in HIV- in fected individuals. Th is neop lasm
occurs in app roximately 3% of those with the vi rus , a
prevalence 60 times greate r tha n the normal pop ulation .
Most are non -Hodgkin's B- ceil lymphomas, but reports
ofT-cell and Hodgkin 'S lymphomas exist. A relat ionship
between EBV and non -Hodgkin's ly mphomas has been
documented , and many inves tigators be lieve these
tumors arise from a combinat ion of EBV, antigenic stim­
ulation, and imm une dysfunction.

Lymphoma in pat ients w ith AiDS is typica lly exh ib­
itedin extranoda l loca tions, with the CNS being the most
common site. Oral lesions may occur and most often
present as a soft tissue enlargement of the palate or gin­
giva (Figure 7-62) . Int raosseous involvement also has
been documented, and it may resemble diffuse progres ­
sive periodontit is wi th loss of periodon tal attachment
and loosening of teeth. In these cases, wi dening of the
periodonta l ligament and loss of lamin a dura freq uently
are noted and represen t clues to the diagnosis.

The treatment usually is combination chemotherapy,
and radiation is reserved for local control of the disease.
These malignancies are aggressive, and survival usually
is measured in months from the date of discovery.
Although highl y active antiretroviral therapy has reduced
dramatically the prevalence of opportunistic infections
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and Kaposi's sarcoma in HIV-in fected patie nts, a major
decrease in lymphoma has not been documented . It
appears that non -Hodgkin's lymphoma will become
increasingly more important as a cause of morbidity and
mortali ty in patients infected with HIV.

Oral squamous cell carcinoma. Squamous cell carci ­
noma of the ora l cavity, pha rynx, and larynx has been
reported in HiV-infected patients. These neop lasms are
associated with the same cancer risk factors as the gen­
era l populat ion but tend to occur at a younger age. Sim­
ilar clin ical presentat ions and anatomic distribution of
these carc ino mas are noted (Figu re 7-63). It appears HIV
infection may accelerate the development of squamou s
cell carc inom a, possib ly because of Impa ired immu ne
surveillance .

Treatment of squamo us cell carcinoma is not signifi­
cant ly different for HIV-Infected patients and consists of

Figure 7-62 • HIV-associated lymphoma. Erythematous and
ulcerated soft tissue enlargement of the posterior mandibular gin­
giva and mucobuccaJ fold on the right side.

Figure 7·63 . HIV-associated squam ou s cell carcinoma. Multi­
focal erythroplakic and erosive appearing lesions of the floor of
the mouth. Multifocal or diffuse involvement is not rare in HIV­
infected patients. (Courtesy of Dr. Cathe rine Flaitz.)
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surg ical resectio n. radia tion therapy . or combined radi­
ation and chemotherapy. Clinical staging can be prob­
lematic because of Hlv-related cerv ica l lymphadenop­
athy. In these cases, cross-sectional CT or MRI can be
perfo rmed in an attempt to disti nguis h lymph nodes
enlarged by Iymphoproliferative disease from those con­
taining meta stati c carcinoma. The majority of HIV­
infected patients with squamous cell carci noma are diag­
nosed with advanced disease and exh ib it a less favorable
prognosis.

Diagnosis
Confirmation of HIV infection can be made by viral cul­
ture or by detec tion of HIV ant ibodies or antigens. The
standard screening tool is the enzyme immunoassay
(EIA) for antibodies to HIV. Th is test can have false­
positive results or cross-reactions: therefore. it should be
repeated and followed by the more accurate Western blot

Box 7-1 Indicator Diseases Used ill 'lie Oiagno sls
of Acquired immunodeficiency Syndrome

1. Candidiasisof bronchi, trachea, or lungs
2. Candidiasi s. esophageal
3. Cervical cancer, invasive
4. Coccidioidomycosis, disseminated or extrapulmonary
5. Cryptococcosis. extrapulmonary
6 . Cryptosporidiosis, chronic intest inal (> 1 month 's

duration)
Z Cyto megalovirus disease (other tha n liver, spleen, or

nodes)
8. Cytomegalovirus -induced retinit is (with loss of vision)
9. Encephalopathy, HIV-related

10. Herpes simplex: chronic ulcer or ulcers (> 1 month's
duration) or bronchitis. pneumonitis, or esophagitis

11. Histoplasmosis, disseminated or extrapulmonary
12. Isosporiasis, chronic intestinal (> 1 month's duration)
13. Kaposi's sarcoma
14. lymphoma, Burkitt's (or equivalent term)
15. lymphoma, immunoblastic (or equivalent term)
16. lymphoma. primary. of brain
17. Mycobacterium avium complexor M. kansasii, disseminated

or extrapulmonary
18. Mycobacterium tuberculosis, any site (pulmonary or

extrapulmonary)
19. Mycobacterium. other speciesor unidentified species,

disseminated. or extrapulmonary
20 . Pnevmocystis carinii pneumonia
21. Pneumonia. recurrent
22. Progressive multifocal leukoencephalopathy
23. Salmonella septicemia, recurrent
24. Toxoplasmosis of brain
25. Wasting syndrome as a result of AIDS
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antibody assay. Other alte rna tives include radioim­

mu noprecipi tation (RIPAl, rapid latex agglutina tion
assay. and dot-blot immunobinding assay. All of these
evaluations are used to detect antibodies to HIV.

In an attempt to improve the safety of the blood
supply. a few assays have been approved by the FDAto

detect viral antigens before development of anti-HIV
antibodies. These tests are not used widely and include
the p24 antigen capt ure assay and polymerase chain
reaction (PCR) for detection of HIV DNA that may beinte­
grated into the host DNA . Th is latter method may beused
to identify someone who was infected recentl y or HIV
carriers who otherwise have negative antigen or anti­
body findings.

The diagnosis of AIDS is indicated if the patient has
laboratory evidence of HIV infection combined with doc­
umen tation of less than 200 CD4 + T lymphocytes per
micro liter or a CD4 + T-Iymphocyte percentage of total
ly mphocytes of less than 14. In additio n. the diagnosisof
AIDS can be made in an Hlv- lnfec ted person if one of the
indicato r diseases listed in Box 7- 1has been documented.

Treatment and Prognosis
As menti oned prevtou slv, HIV infec tion initially wascon­
sidered fat al; however, the int rodu ct ion of highly active
antiretr ovi ral therapy (I IAART) has alt ered the course
of the epidemic , The annua l inc idence of AIDSand related
death s in the Un ited States dro pped for the fi rst timein
1996 and has conti nued to do so since that time. Three
types of medicati ons are ava ilable (Box 7-2). Init ial reg­
imens cons ist of two nucleoside reverse tran scriptase
inhibitors and one or two pro tea se inhibitors, Alterna­
tively. two nucleoside reverse transcripta se inhibitors
and a nonnucleoside reverse transcriptase inhibitor can
be used.

The current therapeutic app roaches have driven HIV
to undetectab le levels in man y pat ients. wit h a resultant
clinically significant recon sti tution of the immune
system. With the current antiretroviral medication s. total
HIV eradication would take at least a decadeand presently
is not a realistic goal. Alt hough no cure exists. survival

Box 7-2 Antiretrovim ! T/u:ral'Y
1. Nucleoside reverse- transcriptase inhibitors

• Abacavir; didanosine, lamivudine, stavudine, zalcitabine.
or zidovudine

2. Nonnuc1eoside reverse transcriptase inhibitors
• Delavlrdlne. efavirenz. or nevirapine

3. Protease inhibitors
• Amprenavir; indinavir; nelflnavh; ritonavir; or saquinavir
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times are increasing as a resu lt of earl ier diagnosis and
improved therapy.

Although antiretrovira l th erapy is effective for many
patients, it is expensive. In add iti on, thi s treatm ent often
isassociated w ith significant adverse reacti ons, may not
be effective in ail pat ients, or may fail after a period of
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LINEA ALBA
linea alba ("white line") is a common alteration of the
buccal mucosa that is most likely associ ated wi th pres­
sure, frictional irritati on, or sucking trauma from the
facial surfaces of the teeth. In one study of 256 you ng
men. the alteration was present in 13%. No other asso­
ciated prob lem. such as insufficient horizontal overlap
or rough restora ti ons of the teeth . is necessary for the
development of linea alba.

Clinical Features
As the name impli es, the alteration consists of a w hite
line that is usuall y bilatera l. It may be scalloped and is
locatedon the buccal mucosa at the level of the occlusal
plane of the adjace nt teeth (Figu re 8-1). The li ne varies
in prominence and is usuall y restri cted to dentulous
areas. It often is more pronounced adjacen t to the pos­
terior teeth.

Histopathologic Features
Biopsy is rarely ind icated. If a biopsy is performed. hyper­
orthokeratosis is seen overlying otherwise norm al ora l
mucosa. On occasion. int racellular edema of the epithe­
lium and mil d chro nic inf lammation of the under ly ing
connective tissue may be noted .

Treatment and Prognosis
No treatment is requi red for patients wi th li nea alba. and
no difficulties are documented as a result of its develop­
ment. Spont aneous regression ma y occur.

MORSICATIO BUCCARUM (CHRONIC CHEEK
CHEWING)
Morsicatio buccarum is a classic example of medical
terminology gone astray; it is the scien ti fic term for
chronic cheek chewing. Morsicatio comes from the Latin
word morsus. or bite . Chronic nibbling produces lesions
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the tongue, or iso lated to the lips or tongue. Thickened.
shredded white areas are infrequentl y comb ined with
intervening zones of erythema. erosion, or focal trau­
mat ic ulceration (Figures 8-2 and 8-3). The areas of
w hite mucosa demonstrate an irregular ragged surface.
and the patient may describe being ab le to remove shreds
of white material from the involved area.

The altered mucosa is typically located in the mid­
portion of the anterior buccal mucosa along the occlusal
plane. large lesions may extend some distance aboveor
below the occlusal plane in patients whose habit involves
pushing the cheek between the teeth w it h a finger.

Histopathologic Features
Biopsy reveals extens ive hyperparakcratosts that often
results in an extreme ly ragged surface with numerous
projections of keratin. Surface bacterial colonization is
typical (Figure 8-4) . On occas ion, clusters of vacuolated
cells are present in the superficia l portion of the prickle

Figure 8 -2 • Morsicatio buccarum. Thickened. shredded areas
of white hyperkeratosis of the right buccal mucosa.

Figure 8-4 • Morsicatio buccarum . O ral mucosa exhibit ing
great ly thickened layer of parakeratin with ragged surface colo­
nized by bacteria.

25 4

that are most frequen tly located on the bucca l mucosa;
however. the labial mucosa (morstcatlo Iabioru rn) and
the lateral borde r of the tong ue (morsicatio Ii nguarum)
also may be involved. Similar changes have been seen as
a result of suction and in glassblowers whose technique
produces chronic irritation of the buccal muco sa.

A higher prevalence of classic morsicatio bucca rum
has been found In people who are under stress or who
exhibit psychologic conditions. Most patients arc aware
of their habit . although many deny the self- inflicted
injury or perform the act subconsciously. The occurrence
is twice as preva lent in women and three times more
prevalent after age 35. At any given time, one in every
800 adults has active lesions .

Clinical Features
Most frequently. the lesions in patien ts wit h morsicat io
are found bilatera lly on the buccal mucosa. They also
may be uni lateral. combined with lesions of the lips or

Figure 8-1 • Linea alba . White line of hyperk.eratosison the right
buccal mucosa at the level of the occlusal plane.

Figure 8 -3 • M orsicati o linguarum . Thickened, rough areas of
white hyperkeratosis of the lateral border of the tongue on the
left side.
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cell layer. This histopathologic pattern is not pathogno­
monic of morsicatio and may bear a striking resemb lance
tooral hai ry leuko plakia (OHLl. a Icsion tha t most often
occurs in people who are infected w it h the human
immunodefic iency virus (HIV) (see page 241) or to
urem ic stomati tis (see page 735). A similar histopatho­
logic pattern is noted in pat ients who chro nicall y chew
betel quid and has been termed betel ch ewer 's mu cosa
(see page 350). Simila rities w ith linea alba and lcuko­
edema also may be seen.

Diagnosis

In most cases the clinical presentat ion of rnorslcat lo buc­
carumissufficient for a strong presumptive diagnosis. and
clinicians familiar wit h these alterations rarely perform
biopsy. Some cases of mors icatio may not be diagnostic
from the cli nical presentation. and biopsy may be ncccs­
sary. ln patients at high risk for HIV infection w ith isolated
involvement of the lateral border of the tongue. further
investigation is desirable to rule out HIV-associated OHL.

Treatment and Prognosis

Notreatment of the oral lesions is required. and no long­
term difficulties arise from the presence of the mucosal
changes. For patients w ho desire treatment. an oral
acrylic shield that covers the facial surfaces of the teeth
may beconstructed to eli minate the lesions by restr ict ing
access to the buccal and labial mucosa. Several autho rs
also have suggested psycho therapy as the treatment of
choice. but no extensive well -controlled studi es have
indicated benefit s from th is approach.

TRAUMATIC ULCERATIONS
Acute and chronic injuries of the oral mucosa are
frequent ly observed. In jury can result from mechan ical
damage. such as contact wi th sharp foodstu ffs or acci­
dental biting during masticat ion. overzealous tooth­
brushing. talk ing. or even sleeping. Some arc self­
induced and cl inically obvious or subt le and difficu lt to
diagnose. Damage also may resul t from thermal . elec­
trical. or chemical burns. (Oral mucosal manifestation s
of such burn s are discussed later in the chapter.)

Acute or chronic trau ma to the oral mucosa may result
in surface ulcerations. Th e ulcerations may remai n for
extended period s of time. but most usuall y heal w ithin
days. A histopathologicall y uni que type of chronic trau­
matic ulcerati on of the oral mucosa is the eosinophil ic
ulcera tion (tr aumatic gra nuloma. tra umatic ulcerative
granuloma wi th stromal eosinophil ia [TUGSE!. eosin o­
phili c granulo ma of the to ngue), which exhibi ts a deep
pseudoinvasive in flammatory react ion and is typ icall y
slow to resolve. Lesions microscopically simila r to eosino­
philic ulcerat ion have been reproduced in rat tongues
after repeated crushing tra uma and in trauma tic lesions
noted in pat ients w ith fam ilial dysautonomia. a disorder
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characterized by indifference to pain. In addi tion. sim­
ilar sublingual ulcera tions may occur in infantsasa result
of chronic mucosal trauma from adja cent anterior pri­
mary teeth. often associated w ith nursing. These dis­
tinctive ulcerati ons of infancy have been termed Riga­
Fede di sease and should be considered a variation of the
traumat ic eosinophilic ulceration .

In rare instances. an eosinophilic ulceration is not
associated w ith trauma. demonstrates an inflammatory
inf iltrate that suggests a neoplast ic process. and has
been termed at ypical eosinoph il ic ulcerat ion (aty pical
hi sti ocyt ic granu loma). Alt hough the term atypical histio­
cyticgranuloma was initially coined. several subsequent
investigat ions have shown that the atyp ical cells often
are T- Iymphocyte s. not histiocytes. The tru e nature of
this alt eration is controversia l. Alt hough the lesions may
undergo spontaneous remission after incisional biopsy.
recurre nce unrelated to trauma is common. Some inves­
tigato rs have suggested thispattern of eosinophili c ulcer­
ati on represents the oral counterpart of a cutaneous Iym ­
phoproli ferat ive di sorder of T-cells that also exhibits
sequential ulcerat ion. necrosis. and self- regression.

In most cases of traumatic ulceration. there isan adja­
cent source of irritation. a lthough thi s is not present
invariably. The clinical presentat ion often suggests the
cause. but many cases resemble early ulcerat ive squa­
mous cell carcinoma; biopsy is perform ed to ru le out that
possibil ity.

Clinical r...,aturcs

Some intraoral injuriesare intentional and used to attract
att ent ion (Figure 8-5). but the majority of inj uries arc
unintentional from a varie ty of causes. As would be
expected, simple chronic trauma tic ulcerations occur
most often on the tongue, lips. and buccal mucosa- sites
that may be in jured by the dentition (Figure 8-6) . Lesions
of the gingiva. palate. and mucobuccal fold may occur
from other sources of irritat ion. Overzealous tooth­
brushing can create li near erosions along the free gin­
gival margins (Figure 8- 7). Although these areas may
superfic iall y resemble a number of the chronic vesiculo­
erosive processes. thorough questioning of the pati ent
often leads to the appropriate diagnosis. The individual
lesions appear as areas of erythema surrounding a cen­
tral removable. yellow fibrinopurulent membrane. In
many instances. the lesion develops a rolled wh ite border
of hyperkeratosis immediately adjacent to the area of
ulcerati on (Figure 8-8) .

Eosinophil ic ulcerations arc not uncomm on but fre­
quentl y arc not reported. The lesions occur in peopl e of
all ages. w ith a significant ma le predominance. M ost
have been reported on the tongue. although cases have
been seen on the gingiva. buccal mucosa. floor of mou th.
palate. and lip . The lesion may last from i week to 8
months. The ulcerati ons appear very similar to the
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Figure 8-5 • Intentional injury. Tongue pierced with a jewelry
item known as a "dumbbell" (a most appropriate name!).

Figure 8-7 • Traumatic erosion. Linear gingival erosion caused
byoverzealous toothbrushing.

simple traum atic ulcerations: however, on occasion.
underly ing proiifcrati ve granulat ion tissue can result in
a raised lesion similar to a pyogenic gra nuloma (see page
447) (Figure 8-9) .

Riga-Fede disease typicall y appears between I week
and I year of age. The condition often develops in asso­
ciat ion wi th natal or neona tal teeth (see page 72). The
anterior ventral surfaceof the tongue is the most common
site of involvement, although the dorsal surface also may
beaffected (Figure 8- 10). Ventra l lesionscontact theadja­
cent mandibular anterior incisors; lesions on the dorsal
surface are associated with the maxillary incisors.

The atypical eosinophilic ulceration occurs in older
people, with most cases developing in pati ents over age
40. Surface ulceration is present, and an underlying tum e­
faction also is seen. The tongue is the most common site,
although the ging iva, alveolar mucosa, mucobu ccal fold,
buccal mucosa, and lip may be affected (Figure 8-11).

ORAL & MAXILLOFACIAL PATHOLOG

Figure 8 -8 • Traumatic ulcerat ion. Hyperkeratotic rolled border
encircling mucosal ulceration of the ventral surface of the tongue.

Histopathologic Features
Simple traumatic ulcerations are covered by a flbnno­
purulent membrane that cons ists of fib ri n intermlxedwith
neutrophil s. The membrane is of variable thickne ss. Th,
adjacent surface epi thelium may be normal or may
demonstrate slight hyperpla sia w ith or w itho ut hyper­
keratosis. The ulcer bed consists of granu lation tissue that
supports a mixed inflammator y infi ltrate of lymphocytes,
histi ocytes, neutrophil s, and, occasionally, plasma cells.
In patien ts with eosinophilic ulcerations, the pattern is
very similar; however, the inflammatory infilt rate extends
into thedeeper tissues and exhibits sheets of lymphocytes
and histiocytes in termixed w ith eosinophi ls. In addition,
the vascular connect ive tissue deep to the ulceration may
become hyperplastic and cause surface elevation.

Atypical eosinoph ilic ulcerationsexhibi t numerouslea­
tures of the traumatic eosinophilic ulceration. but the
deeper tissues are replaced by a highly cellular prolifera-
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Figure 8·9 • Traumatic granuloma . Ulceration of lateral border of
the tongue on the right side. The surface of the ulcer developed pro­
Werativegranulation tissue that resembles a pyogenic granuloma.

Figure 8-11 • Atypical histiocyt ic gra nulo ma. Large ulceration
ofthe anterior dorsal surface of the tongue.

non of large Iymphoreticular cells. The in filtrate is pleo­
morphic, and mitotic features are somewhat common.
Intermixed wi th the large atypical cell s are mature
lymphocytes and numerous eoslnophils. Although an
associated immunohistochemical prof ile has been rarely
reported. investigators have shown the large cells to be
l- lymphocytes, the majorit y of which react with CD30 (Ki­
l l. Thissame marker also reacts with the proliferativecells
noted in a group of nonaggressive cutaneous lymp homas.

Treatment and Prognosis
For traumatic ulcerations that have an obvious source of
Injury. the irr itat ing cause should be removed. Dyc!o ni ne
Helor hydroxyprop yl cellulose films can beapplied for tem­
porary pain relief. If the cause is not obvious or if a patient
does not respond to therapy. biopsy is indicated. Rapid
healing after a biopsy is typical even with large eosinophilic
ulcerations (Figure 8- 12). Recurrence is not expected.

2 5 7

Figure 8 ·10 • Riga-Fede d isea se. N ewborn with traumatic ulcer­
ation of anterior ventral surface of the tongue. Mu cosal damage
occurred from contact of tongue with adjacent tooth during
breast-feeding.

A

B

c

Figure 8-12 • Eo sinophilic ulcerat ion . A, Init ial presentation of
a large ulceration of the do rsal surface of the tongue.
S, Significant resolution noted 2 weeks after incision al biopsy.
C, Subsequent healing noted 4 weeks after biopsy.
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The use of corticosteroids in the management of tra u­
matic ulcerat ions is controversial. Some clinicians have

suggested that use of such medications may delay
heal ing. In spite of this . othe r investigators have reported
success using corticosteroids to treat chronic traumatic
ulcerat ions.

Alt hough extraction of the anter ior prima ry teeth is not
recommended, this procedure has resolved the ulcera­
t ions in Riga- Pede disease. The teeth should be retained
if they are stable. Grinding the incisal rnarnelons. cov­
erage of the teeth w ith a light-c ured composite or cellu ­
lose film. constructio n of a protect ive shield. or discon­
tinuationof nursinghavebeen triedwith variable success.

Patient s with aty pica l eosinop hilic ulcerati ons should
be thoroughly evaluated for evidence of lymphoma else­
where. Although recurrence is freque nt ly seen. no dis­
semination of the process has been documented. and all
ulce rations reportedly have healed after initial incisional
biopsy. Further documentation is critical to define more
fu lly thi s poorly understood process.

ELECTRICAL AND THERMAL BURNS
Electr ical burns to the oral cavi ty are fairl y common,
const ituting approximate ly 5% of a ll burn admissions

to hospital s. Two types of elect r ical bu rns can be seen:
(1) contact and (2) ar c.

Contact burns require a good ground and involve elec­
trica l curre nt passing through the body from the point of
contac t to the ground site. Th e elect ric current ca n cause

cardiopulmonary arrest and may be fata l. Most elect rica l
burns affect ing the oral cavity are the arc type. in which
the saliva acts as a conducting medi um and an electrica l
arc flows between the electrica l source and the mouth.
Extreme heat. up to 3000· C. is possible with resultant
significant tissue destruction. Most cases result from
chew ing on the fema le end of an extens ion cord or from
biting through a live wire.

Figure 8-13 • Electrical burn. Yellow charred area of necrosis
along the left oral commissure. (Cou rtesy of Dr. Patricia Hagen.)

OR AL & MAXILLOFACIAL PATIIOLOG

Most thermal burns of theoral cavity arisefrom inges­
tion of hot foods or beverages. The microwave oven ha5
been associated with an increased frequency of therm~
burns because of its ability to produce a food that iscool
on the exter ior but extremely hot in the interior.

Clinical Features
Most electri cal burns occur in children younger than 4
years of age, The lips are most frequentl y affected, and
the commissure is commonly involved. Initially, the bum
appears as a painless. charred. yellow area that exhibits
litt le to no bleeding (Figure 8- 13). Signi ficant edemaoften
develops wi th in a few hours and may persist up to 12
days. Beginni ng on the fourth day. the affected area
becomes necrotic and begins to slough. Bleeding may
develop during this period from exposure of the under­
lying vital vasculature. and the presence of this compli·
cation should be closely monitore d. The adjacent muco­
bucca l fold. the tongue. or both also may be involved. On
occasion. adjacent teeth may become nonvital, with or
without necrosis of the surrou nding alveolar bone.Mal­
form at ion of develop ing teeth also has been documented.
In pat ien ts receivin g hig h-vo ltag e electrical injury,
result ant facia l nerve paralysis is infrequentl y reported
and typically resolves over several weeks to months.

The injuries related to thermal food burns usually
appea r on the palate or posterio r buccal mucosa (Figure
8-14), The lesions appear as zones of erythema and
ulcerat ion that ofte n exhibit remnants of necrotic epithe­
liu m at the periphe ry.

Treatment and Prognosis
For patie nts with electrical burns of the oral cavity.
tetanus immunization. if not current, is requi red. A pro­
phylactic antibiotic. usually penici ll in. is given by most
clinicians to prevent secondary infection in severe cases.
The pri mary problem wi th oral burns iscontractureofthe

Figure 8-14 • Thermal food burn. Area of yellow epithelial
necrosis of the posterior soft palate on the left side. Damage was
due to attempted ingestion of hot pizza.
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mouthopening during healing. Without intervention, sig­
nificant microstomia can develop and may produce such
restricted access to the mou th tha t hygiene and eating
become impossible in severe cases. Extensive scarring
and disfigurement are typical in untreated pat ients.

To prevent the disfigurement, a varie ty of microstomia
prevention appliances can be used to elimi nate or reduce
the need for subsequent surgical reconstruction. Com­
pliance is the most impo rta nt conside ration when
choosing the most appropriate device. Tissue-s upported
appliances appear most effective for infants and young
children; older, more cooperat ive patients usuall y ben­
efit from toot h-supported dev ices. In most cases,
splinting is maint ained for 6 to 8 month s to ensure proper
scar maturation. Evaluatio n for possible surgical recon­
struction is usually perform ed after a I-year foll ow -up .

Most therm al burn s are of litt le cl inical conseq uence
and resolve without trea tment.

CHEMICAL INJURIES OF THE ORALMUCOSA
Alarge number of chemicals and drugs come in to con­
tact with the oral tissues. A percentage of these agents
are caustic and can cause clinically significant dama ge.

Patients often can be their ow n worst enemies. The
array of chemicals that have been pla ced withi n the
mouth in an att empt to resolve oral problems is amazi ng.
Aspirin, sodium perborate, hydrogen peroxide, gasoline,
turpentine, rubbing alco ho l, and battery acid are just a
lewof the more in teresting examples.

Certain patients, typicall y children or those under psy­
chiatric care, may hold medications within their mouths
rather than swallow them. A surprising number of med­
icationsarepotentially caust ic when held in the mouth long
enough. Aspir in and two psychoactive drugs, chlorpro­
mazine and promazine, are well- documented examples.

Over- the-counter medicat ions for mouth pain can
compou nd the problem. Mucosal damage has been doc-
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umentcd from many of the topical medicaments sold as
treatments for toothac he or mouth sores. Products con­
taining ph enol, hydrogen peroxide, or eugenol have pro ­
duced adverse reactions in pa tients.

Heal th care practiti oners are responsible for the use of
many caustic materia ls. Silver nitrate, formocresol, sodium
hypoc hlor ite, paraformaldehyde, chromic acid, tr ichloro­
acetic acid, dental cavity varnishes, and acid-etch mate­
rials all can cause pat ient inju ry. Education and usc of the
rubber dam have reduced the frequency of such inj uries.

The improper use of aspirin, hydrogen peroxide, silver
nitrate, phenol, and certain endodont ic materials deserves
furt her discussion because of their frequency of misuse,
the severity of related damage, and the lack of adequate
documentation of these materials as harmful agents.

Aspirin. Mucosal necrosis from aspirin being held in
the mouth is not rare (Figure 8- 15). Aspirin is avail abl e
not onl y in the well - known tabl ets but also as powder.

Hydrogen peroxide. Hydrogen perox ide became a
popul ar intraoral medicati on for prevention of per iodon­
tit is in the late 1970s. Since that time, mucosal damage
has been seen more frequent iy as a result of this appli­
cation. Concentrations at 3% or greater arc associated
most often w ith adverse reactions. Epithelial necrosis has
been noted w ith dilutions as low as I %, and many over­
the-count er oral medications exceed thi s concentration
(Figure 8- 16L

Silver nitrate. Silver nitrate remain s a popular treat ­
ment for aphthous ulceration s, because the chemical
cautery brings about rapid pain relief by destroying nerve
endings. In spite of this, its use shou ld be discouraged.
In all cases, the extent of mucosal damage is increased
by its use. In some patients, an abnormal reaction is seen.
with resulta nt signi ficant damage and enhance d pain. In
one report. an application of a silver nitra te stick to a
small aphthous ulcerati on led to a necro tic defect that
exceeded 2 X 2 cm and had to be surg ically debrided.

Figure 8-15 • Aspirin burn. Extensive area of white epithelial
necrosisof the left buccal mucosa caused by aspirin placement in
an attempt to alleviate dental pain.

Figure 8-16 • Hydrogen peroxide burn. Extensive epithelial
necrosis of t he anterior maxillary gingiva secondary to interprox­
imal placement of hydrogen peroxide with cotton swabs.
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Figure 8-18 • Formocresol burn. Tissue necrosis secondary to
lea kage of e ndodontic material between a rubbe r dam clamp and
thetooth.

ORAL & MAXILLOFACIAL PATHOLOGY

Endodontic materials. Some endodon tic materialsare
dangerous because of the possib il it y of soft ti ssuedamage
(Figure 8- 18) or their injection into hard ti ssue with
resultant deep spread and necro sis. Because of the diffi­
culty of obta ining profound anesthesia in some patients
undergoing root canal therapy, some cl in icians have used
paraformaldehyde form ulations to devi talize the inflamed
pu lp. Gingival and bone necros is have been documented
as a conseq uence of leakage of this materia l from thepulp
chamber into the surrou nding tissues. In addition. extru­
sion of filling material containi ng parafor maldehyde into
the periapical tissues has led to significant difficulties,and
its use should be discouraged. Sodium hypochlorite pro­
duces simi lar results w hen injected past the apex. The
chances of tissue damage can be reduced by:

• Using a rubber dam;
• Avoidi ng excessive pressure duri ng application; or
• Keeping the syr inge needle away fro m the apex.

Histopathologic Fea tures
Microscop ic examinat ion of the w hite slough removed
from areas of mucosa l chemica l burns reveals coagula-

Clinical Features
The caust ic agents previously discussed produce similar
damage. With short exposure, the affected mucosa exhi­
bit s a superf icial w hite, w rin kled appearance. As the
durati on of exposure increases. the necrosis proceeds
and the affected epit helium becomes separated from the
underlyi ng ti ssue and can be desquamated easily.
Removal of the necrot ic epit helium reveals red. bleeding
connective tissue tha t subsequent ly wil l be covered by a
yellowish. fib rinopuruient membrane. Mucosa bound to
bone is kerat inized and more resistant to damage,
w hereas the nonkerati nized movable mucosa is destroyed
more quickl y.

The use of the rubber dam can dramatically reduce
iatrogenic mucosal burn s. When cotto n roll s are usedfor
moistu re control during dental procedures, two problems
may occur. On occas ion. caust ic materials can leak into
the cotton ro ll and be held in place agai nst the mucosa
for an extended period, wi th mucos al injury resulting
from the chemica l abso rbed by the cotton . In addition,
oral mucosa can adhere to dry cotton ro lls, and rapid
removal of the rolls from the mouth often can cause strip­
ping of the epi thelium in the area. The latter pattern of
mucosal in jury has been ter med cott on roll burn (cotton
roll stomatiti s) (Figure 8- 19).

Causti c mater ial s injected into bone during endo­
dontic procedures can resul t in signific ant bone necrosis.
pain, and perforation into soft t issue. Necrotic surface
ulcerati on and edema w ith und erl yi ng areas of soft tissue
necrosis may occur adj acent to the site of perforation.

Figure 8-17 • Phenol burn. Extensive epithel ial nec rosis of t he
mandibular alveolar muco sa on th e left side . Damage resulted
fro m placement of an over-the-counter, phenol-containing,
ant iseptic and anesth et ic gel under a dent ure. (Cou rte sy of Dr.
Dean K. White.)

Phenol. Pheno l has occas ionally been used in den­
t istr y as a cavity-s teri liz ing agent and caute riz ing mate­
rial. It is ext remely caust ic. and jud icious use is requi red.
Over- the-counter agen ts advertised as "canker SO fC "

treatm ents may contain low concentrat ions of ph enol.
often combi ned with high levels of alcohol. Extensive
mucosal necrosis and (rarely) underl ying bone loss have
been seen in patients who placed th is materia l (pheno l
conce ntration 0 .5 %) in attempt s to reso lve minor
mucosal sore spots (Figure 8- i 7).

A prescription therapy conta ining 50% sulfur ic acid. 4%
sulfonated phenol , and 24% sulfonated phenolics is being
marketed heavily to dentists for treatment of aphthous
ulcerations. Because extensive necrosis has been seen from
use of medicaments containing 0.5 % phenol. this product
must be closely monitored and used with great care.
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live necrosis of the epit helium, with on ly the outline of
ihe individual epithe lia l cells and nuclei remaining
IFigure 8-20). The necros is begins on the surface and
moves basally. The amount of epithel ium affec ted
depends on the durati on of contact and the concent ra­
tion of the offending agent. The underlying connect ive
tiss ue contains a mixture of acute and chronic inflam­
matory cells.

Treatment and Prognosis
The best treatment of chemical in juries is prevention of
exposure of the oral mucosa to caustic materia ls. W hen
using potentially caust ic drugs (e.g.. aspirin, chlorpro­
mazine), the clinician must instruct the pati ent to swal­
low the medication and not allow it to remain in the ora l
cavity for any significant length of ti me. Chi ldren should
not use chewable aspi rin immediately befo re bedtime,
and they should rinse after use.

Figure 8-19 • Cotton roll burn . Zone of white epithelial necrosis
anderythema of the maxillary alveolar mucosa.

Figure 8-20 . Chemical-related epithelial necrosis. Oral
mucosa exhibiting superficial coagulativenecrosis of the epithelial
cells.
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Superficia l areas of necrosis typically resolve com­
pletely without scarring within tO to 14 days after dis­
conti nuatio n of the offending agent, For temporary pro ­
tection, some clinicians have recommended coverage with
a protective emolli ent paste or a hydroxypropyl cell ulose
fi lm. Topica l dyclon ine HCI provides excellent but tem­
porary pain relief. When large areas of necrosis are
present. such as that related to the use of silver nitrate
or accidental int rabony injection of offending materia ls,
surgical debridement and antibiotic coverage often are
required to pro mote heali ng and prevent spread of the
necrosis.

NONINFECTIOUS ORAL COMPLICATIONS
OF ANTINEOPLASTIC THERAPY
No systemic antica ncer therapy currently avai lable isable
to destroy tum or cells w itho ut causing thedeath of at least
some normal cells, and ti ssues with rapid tu rnover (c.g.,
oral epit helium) are especially susceptible. The mouth is
a common site (and one of the most visib le) for compli­
cations related to cancer therapy. Both radiat ion therapy
and systemic chemotherapy may cause signif icant oral
problems. The more potent the treatment, the greater the
risk of complicatio ns. Each year almost 400,000 patients
in the United States suffer acuteor chron ic oral side effects
from ant icancer treatments. Wi th the advanceme nt of
medical pract ice, these complications are becoming more
common as more patients have longer survival times and
as intense therapies. such as bone marrow transplanta­
tion, become more commonplace.

Clinical Features

A variety of noninfectious ora l complications are seen
regu larl y as a result of both radiatio n and chemotherapy.
Two acute changes, mu cositi s and hemorrhage, are the
predomina nt prob lems associated w it h chemotherapy,
especially in cancers, such as leukemia, that involve high
doses.

Pain ful acute mucositis and dermatitis are the most
frequent ly encountered side effects of radi ation , but sev­
eral chronic alterations continue to plague patients long
after th eir cou rses of therapy are completed. Dependi ng
on the fields of rad iat ion , the rad iation dose, and the age
of the pat ient , the following outcomes are possible:

• Xerostomia
• Loss of taste (hypoge usla)
• Osteoradio necrosis
• Trismus
• Chronic dermat itis
• Developmenta l abnormali ti es
Hemorrhage. Int raoral hemorrhage is typ ically sec­

ondary to thrombocytopen ia, which develops from bone
marrow suppression. Intestinal or hepat ic damage, how-
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ever, may cause lower vitamin K-dependent clott ing
factors, wit h resu ltant increased coagulation times. Con­
versely, ti ssue damage related to therapy may cause
release of tissue thrombop lastin at levels capab le of pro­
ducing potentia lly devastating disseminated intravascular
coagulation (Ole). Oral petechiae and ecchymos is sec­
ondary to minor trauma are the most common presenta­
tions. Any mucosal site may be affected, but the labial
mucosa, tongue, and gingiva are involved mostfrequently.

Mucositis. Cases of oral mucositis related to radiatio n
or chemotherapy are similar in their clinical presenta­
tions. The man ifestations of chemotherapy develop after
a few days of treat ment; radiat ion mucositis may begin
to appear during the second week of therapy. Both
chemotherapy and radiation- induced mucositis w ill
resolve slowly 2 to 3 weeks after cessat ion of trea tment.
Oral mucos it is associa ted w it h chemotherapy typica lly
involves the nonkera t inized surfaces (l.e .. buccal
mucosa , vent rola tera l tongue, soft palate, floor of the
mouth), whereas radiat ion therapy primari ly affects the
mucosal surfaces within the direct portals of radiation.

The earliest manifes tat ion is develop ment of a whit ish
discolorat ion from a lack of suff icient desquamation of
kerati n. This soon is fo llowed by loss of th is layer wi th
replacement by atrophic mucosa, which is edemato us,
erythematou s, and friable . Subsequently, areas of ulcer­
at ion develop with formation of a removable yellowish,
fibrinopuru lent sur face membra ne (Figures 8-2 1to 8-23) .
Pa in, burn ing, and discomfort are sign ificant and can be
worsened by eating and oral hygiene procedures.

Dermatitis. Acute dermatitis of the skin in the fields
of radiation iscommon and variesaccordingto the inten­
sity of the therapy. Patients wi th mi ld radia t ion derm at it is
exper ience erythema, edema, burning, and pruri tus. This
condition resolves in 2 to 3 weeks after therapy and is
replaced by hyperp igmentation and variable hair loss.

Figure 8~21 • Ch emotherapy-related epithelial necro sis. Ver­
milion border of the lower lip exhibiting epithelial necrosis and
ulceration in a patient receiving systemic chemotherapy.
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Moderate radiation causes erythema and edema incom­
bination with erosions and ulcerations. Within 3 months
these alterations resolve, and permanent hair loss,
hyperpigmentation, and scarring may ensue. Necrosis
and deep ulcerationscan occur in severe acute reactions.

Radiat ion derm at itis also may become chronic andbe
characterized by dry, smooth, shiny, at rop hic, necrotic,
telangiecta tic , dep ilated, or ulcerated areas.

Xerostomia. Salivaryglands are very sensitive toradi­
ation, and xerostomia is a common complication. When
a portion of the saliva ry glands is incl uded in the fields
of radiati on, the remai ni ng glands undergo cornpensa­
tory hyperplasia in an attempt to main tain fu nction. The
changes begin w ithin I week of init iation of radiation
therapy. wi th a dramatic decrease in salivary flow noted
dur ing the first 6 weeks of trea tment. Even further
decreases may be noted for up to 3 years.

Serous glands exhibit an increased radiosensitivity
when compared wit h the mucous glands. Upon signifi­
cant exposure, the parotid glands are affected dramaIi·
cally and irreversibly. In contrast, the mucous glands
partially recover and, over several months, may achieve
flow that approaches 50%-01 preradiation levels. Symp·
tomat ic dry mou th appears most strongly associated
with a decrease in palatal mucous secretions, with the
loss of parotid serous secretion exerting a less noticeable
effect. In add ition to the discomfort of a mou th that lacks
proper lubrication, dimin ished flow of saliva leads to a
significant decrease of the bacte ric ida l action and self·
cleansing properties of saliva.

W ithout interve ntio n, pat ients often develop sympto­
mat ic dry mouth that affec ts the ir abil ity to eat comfort­
ab ly, wear dentures, speak, and sleep. In addi tion, there
often is an increase in the caries index (xerostomia­
rela ted car ies), regardless of the patient's past caries
history (Figure 8-24). The decay is predom inantly cer-

Figure 8 ·22 • Chemotherapy-related ep ith elial necrosis.
Large, irregular area of epit helial necrosis and ulceration of the
anterior ventral surface of the tongue in a patient receiving
systemic chemotherapy.
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vlcal in location and secondary to xerostomia (not a
direct effect of the radia tion) .

Loss of taste. In patients who receive significant radi­
ationto the oral cavity, a substant ial lossof all four tastes
(hypogcusra) often develop s w ithin severa l weeks.
Although these senses retu rn wi thi n 4 months for most
pa tients, some patie nts are left w ith perma nent hypo -

Figure 8-23 • Radiation mucositi s. A, Squamous cell carcinoma
beforeradiation therapy. Granular erythroplakia of the floor of
themouth on the patient's right side. B, Same lesion after initia­
tion of radiation therapy. Note the large, irregular area of epithe­
lial necros isand ulceration of the anterior floor of the mouth on
the patient's right side. C, Normal oral mucosa after radiat ion
therapy. Note resolution of the tumor and the radiation mucositis.
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geusia; ot hers may have persistent dy sgeu sia (altered
sense of taste) (see page 753).

Osteoradio necrosis . Osteoradionecrosis is one of the
most serious complications of radiation to the head and
neck but is seen less frequen tly today because of better
treatme nt moda lities and prevention . The current preva­
lence rate is less than 4% , w hereas the frequency
approached J5% less than 20 years ago. Although the
risk is low, it increases dramaticall y if a local surgical
procedure is per formed within 2J days of therapy initia­
tion or between 4 and J 2 months after therapy. Radia­
tion of bone results in permanent damage:' to the osteo­
cytes and microvasculatu re system . The altered bone
becomes hypoxic, hypovascular, and hypocellu lar. Ostco­
radio necrosis is the result of nonhealing. dead bone;
infection is not necessarily present.

Although most instances arise secondary to local
trauma, a minor ity appears spontaneous. The mandible is
involved most frequent ly, although a few cases have
involved the maxilla (Figure 8-25) . Affected areas of bone
reveal ill-defined areas of radiolucency that may develop
zones of relat ive radiopacity as the dead bone separates
from the residual vital areas (Figure 8-261. Int ractable pain,
cortical perforation. fistula formation. surface:' ulceration,
and patho logic fracture may be present (Figure 8-27 ).

The radiati on dose is the main factor associated with
bone necrosis, although the volume of bone irradiated
and the proximi ty of the maxim al dosing both exert an
effect . The risk of bone necrosis increases in the pres­
ence of the following:

• Teeth
• Bone trauma
• Periodonta l disease
• Concurrent chemotherapy
Postradia tion dental ext ractions should be avoided and

are a known risk factor for osteoradionecrosis. Surgery
performed during the first 4 months after radiation

Figure 8M24 • Xerostomia-rela ted caries. Extensive cervical
cariesof mandibular dentition secondary to radiation-related
xerostomia.

..
(j
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Treatment and Prognosis
The most effective measure against oral complications
of cancer therapy is establishment of good oral health.
Before therapy. over 75 % of patients w ith malignancies
of the head and neck have not had rout ine dental care or
mainta ined acceptable ora l hygiene. Once oral health is
established and cancer therapy init iated. effo rts mustbe
directed toward relieving pain . preventing dehydration.
maintaining adequate nutrition. eliminating fociofinfec­
ti on . and ensuring oral hyg iene.

ORAL & MAXILLOFACIAL PATHOLOGY

therapy <the so-ca lled "go lden" period) is usually asso­
ciated w ith normal healing. For the following 8 months.
the risk of bone necrosis from trauma is at its highest but
continues to a lesser extent for the life of the patient.

Prevention of bone necrosis is the best course of
act ion. Before therapy. all questionable teeth shouldbe
extracted or restored. and oral foci of infection shouldbe
elim inated; excelle nt oral hygiene shou ld be initiated and
maintained . A heal ing time of at least 3 weeks between
exte nsive den ta l proced ures and the initiation of radio­
therapy significantly decreases the chance of bone
necrosis. Extraction of teeth or any bone trauma iscon­
traindicated strongly during radiation therapy. If neces­
sary. hyperbari c oxyge n shou ld be used before and after
any proce dure that may cause bone damage.

Any surgical procedures requ ired after the 4-month
golden period should be preceded and followed by inten­
sive hyperbar ic oxygen therapy. This technique has
show n the abili ty to reverse many of the cellular alter­
ati ons related to radi ation therapy and restore the
microvasculature to an acceptab le level. By followingthe
technique s pioneered by Marx. more than 95% oi
affected pati ents can be successfully treated.

Trismus. Trismus may develop and can produce exten­
sive di fficulties concern ing access for hygiene and dental
treatment. Tonic muscle spasms with or without fibrosis
of the muscles of masticat ion and the temporomandibular
joint (TM J) capsule can cause diffi culties in jaw opening.
Wh en these structures are radiated heavi ly. jaw- opening
exercises may help to decrease or prevent problems.

Developmental abnormalities. Antineoplastic therapy
during childhood can affect growth and development
The changes vary according to the age at treatment and
the type and severity of therapy. Radiation can alter the
facial bones and result in micrognathia, retrognathia. or
maloccl usion. Develop ing teeth are very sensitive and
can exhibit a number of changes. such as root dwarfism,
blunting of roots. dilaceratio n of roots, inco mple te calci­
ficat ion, premature closure of pu lp cana ls in deciduous
teeth, enlarged canals in permanent teeth . microdontia.
and hypodontia (see page 52).

figure 8-27 • Osteoradionecrosis. Same patient as depicted in
Figure 8-25 . Note fistula formation of the left subma ndibular area
resulting from osteoradionecrosis of the mandibular body.

Figure 8-26 • Osteoradionecrosis. Multiple ill-defined areas of
radiolucency and radiopacity of the mandibular body.

Figure 8 ·25 • Osteoradionecrosis. Ulceration overlying left
body of the mandible with exposure and sequestratio n of super­
ficial alveolar bone.
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MflCosilis.ln an attempt to decrease the severi ty, dura­
tion. and symptoms associated with oral mucositis. a
large number of anesthet ics, ana lgesics. antim icrobials.
and coating agents have been tried wi th mixed reviews .
These include topi cal allopurino l, antimicrobia l lozenges
te.g. , polymyx in. tobram ycin . amphotericin B), attapul ­
gite (Kaopectate), benzydami ne. capsaicin, chamomila,
chlorhexidine, diphenhydrami ne. dyclon ine HCI. rnesala ­
zme, milk of magnesia, pov idone and iod ine solution .
protective emoll ient paste (Orabase), visco us lidocaine,
silver nitrate, sucralfatc, or tretinoin. Systemic approa ches
include administration of azela stine. beta carotene.
pentoxifyil lne, indomethacin, or glutamine. No single
method hasproven to be consistent ly effect ive and wid ely
accepted as standard therapy.

In many instances. periodic cleansing w ith a simple
saline solution often proves to be most effect ive. Oral
cooling (swishing ice chip s before and during drug
administration) is an inexpen sive method that has been
shown to reduce mucositis associated w ith systemic
adm inistration of chemotherapeutic drugs w ith a short
hail-l ife, such as S-fl uorouracil or melphalan. Systemic
and topical granu locyte macrophage colony sti mulating
factor IGM-CSF) and granulocy te colony sti mulating
factor (G-CSF) appea r to aid directly in the regeneration
oforal mucosa and have show n pro mise in reducing the
severity of mucosit is. Finally. in a small study of pat ients
receiv ing intensive radiation therapy. use of a high- dose
betarnethasone mouthwash was associated w ith a dra ­
matic reduction in mucositis.

Xerostomia . Xerostomic pati ents should be counseled
to avoid all agents tha t may decrease salivat ion . espe­
cially theuseof tobacco products and alcohol. To combat
xerostomia- related caries, a regimen of daily top ical fluo ­
ride applicatio n should be instituted.

The prob lem of chronic xero sto mi a has been
approached th rough the use of salivary subst it utes and
sialagogues. Because the mucou s glands often demo n­
strate significant recovery aft er radiation. the sia la­
gogues show promi se becau se they sti mul ate the resid ­
ual functional glan ds. Moi sturi zing gels. sugarless
candies. and chew ing gum are used. but the most effi ­
cacious product in contro lled cli nical studies has been
systemic use of th e choli nergic drug, pilocarpin e.
Although it is beneficial for many patients. pilocarpine
is contraindicated in pati ents w ith asthma. gastroin­
test inal ulcerations, labile hype rten sion. glaucoma,
chronic obstruct ive pulmonar y disease, and signifi ­
ca nt cardiovascular disease. Adverse reac tion s are
uncommon but include exces s sw eati ng. rhin it is.
headache, nausea. uropoie sis. flat ulence. and circula­
lory disorders.
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Oth er systemic salivary st imulants that are associat ed
w ith a less drama tic influence on flow incl ude bethane­
chol and anetholetr ithione. Anetholet rit hione appears to
act by increasing the number of salivary gland receptors.
Although somewhat effect ive whe n used alon e, thi s med­
icati on has been combined wi th pilocarpine and achieved
improvement in pat ients that failed to respond to the use
of a single agent.

Loss of tast e. Alt hough the taste buds often regen­
erate w i th in 4 months after rad iation therap y. th e
degree of lo ng- term impairment is highly var iab le. In
those wi th continuing symptoms, zinc sul fate supple­
ments above the usual recommended dail y doses
appear to be beneficial.

Osteoradionecrosis. Although prevention mu st be
stressed. cases of osteoradionecrosis do occur. Use of
hyperbaric oxygen dra mati cally improves the outcome
and is used in comb ina tio n w ith ant ibiotics and local
debridement of the infected necrotic bon e. Once the diag­
nosis has been made. therapy must be immediate and
aggressive to prevent greater destruction.

ANESTHETIC NECROSIS
Adm inistra tion of a local anesthetic agent can, on rare
occasions. be fol lowed by ulceration and necrosis at the
site of injecti on. This necrosis is thought 10 result from
locali zed ischemia. al though the exact cause is unknown
and may vary from case to case. Faulty techniq ue. such
as subperiosteal injection or adm inistrat ion of excess
solution in tissue firm ly bound to bone, has been blamed.
The epinephrine contained in many local anesthetics
also has received attention as a possiblecause of ischemia
and secondary necrosis.

Clinical Features
Anesthetic necro sis usually develops several days after
the procedure and most com monly appears on the hard
palate (Figure 8- 28). A well-ci rcum scrib ed area of ulcer­
ation develops at the site of injecti on. The ulcerati on
often is deep, and . on occasion , healin g may be delayed.
One report has documented sequestration of bone at the
site of tissue necrosis.

Treatment and Prognosis
Treatment of anesthetic necrosis is not usuall y required
unle ss the ulceration fail s to heal. M ino r tra uma, such
as that caused by performing a cy tologic smear, has been
reported to induce resolution in these chronic cases.
Recurrence is unusual but has been repor ted in some
pat ients in associat ion wi th use of epin ephri ne­
containing anesthet ics. In these cases, the use of a local
anesthetic agent w ithout epinephri ne is recomm ended.
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Figure 8-28 • Anesthet ic necrosis. Mucosal necrosis of the hard
palate secondary to palatal injection with a local anesthetic agent
contai ning epinephrine.

EXFOLIATIVE CHEILITIS
Exfoliat ive cheilitis is a persis tent scaling and flaking of
the vermilion border. usually involving both lips. The
process arises from excessive pro duc tion and subse­
quent desquamation of super ficial kerat in. A significant
percentage ofcases a ppea rs rela ted to chronic injury sec­
ondary to habits such as lip licking. bit ing. pick ing. or
suck ing. Those cases proven to arise from chro nic inj ury
are termed factit ious cheilit is.

Many patients deny chronic self- irritation of the area.
The patie nt may be experiencing associa ted personal ity
disturbances. psychologic difficu lties. or st ress. In a
review of 48 patients with exfoliative cheilitis. 87%
exhibited psychiat ric conditions and 47% also demon­
strated abnormal thyroid function . Evidence suggests
that there may be a link between thyroid dysfunction and
so me psychiatr ic disturb a nces.

In oth er cases, no evidence of chron ic injury is evi­
de nt . In these pa tients other ca uses, such as atopy.
chron ic candidal infect ion. act inic cheilit is. cheilitis glan­
dular ls. hypervitaminosis A. and photosensit ivity. shou ld
be ru led out. In a review of 165 patien ts wi th AIDS. over
one quarter had alt erat ions that resembled exfo liative
cheilit is. In thi s grou p. the lip alterati ons appeared sec­
ondary to chro nic candidal infesta tion. The most
common presentation of bacterial or fu ngal infections of
the lips is angular chei li t is (see page 192); diffuse pri­
mary infection of the enti re lip is very unusual. Most dif­
fuse cases represent a seconda ry candidal in fect ion in
areas of low -grade trauma of the vermil ion border of the
lip (cheilocandldiasts).

In one review of 7S pat ients w it h ch ron ic cheilitis. a
thorough evalu ati on revealed that over one th ird repre­
sented irritant contact dermatitis (often secondary to
chro nic lip Iieking). In 25% of the patients. the cheili tis
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was discovered to be an allergic contact mucositis Isee
page 303). Atop ic eczema was thought to be the cause
in 19% of cases: the remain ing portion was related toa
w ide varie ty of pathoses.

In spite of a thorough investigati on. there often remain
a numbe r of pat ients w ith classic exfoliative cheilitis for
which no underl yi ng cause can be found. These idio·
pathic cases are most t roublesome and often reststanne
a wide variety of interventions.

Clinical Features
A marked female predom inance is seen in cases of fac­
tit ious origin . w ith mo st cases affecting those younger
than 30 years of age. Mild eases feature chronic dryness,
scaling. or cracking of the verm ilion border of the lip
(Figure 8- 29). With progression. thevermilioncan become
covered w ith a th ickened. yellowish hype rkeratotic crust
that can be hemorrhagic or that may exhibit extensive
fissuring. The perioral skin may become involved and
exhibit areas of crusted ery thema (Figure 8-30). AI·
though this pat tern may be confused with perioral der­
matit is (see page 304). the most appropriate name for
this process is circumora l der mati tis . Both lips or justthe
lower lip may be involved.

in patients w ith chronic cheili tis. development of fis­
sures on the vermilion bord er is not rare. In a preva lence
study of over 20.000 patients. these fissures involved
either lip and were slightly more common in the upper
lip. In contrast to typical exfo liat ive cheili tis. these fis­
sures demonstrate a signif icant male predilection anda
prevalence rate of approximately 0.6% . The maiority
arises in young adults. w ith rareoccurrence noted inchil­
dren and the elderly.

Although the cause is unknown. proposed contrib­
uting factors inclu de overexpos ure to sun, w ind. andcold
weather; mouth breathi ng; bacteri al or fungal infections:
and smoking. Application of lipstick or chaps tick appears
pro tect ive. Fissure occurrence also may be related to a
physiologic weakness of the tissues. Those affecting the
lower lip typically occur in the midline. whereas fissures
on the upper verm ilio n most frequent ly invo lve a lateral
posit ion. These are the sites of prenatal merging of the
mandibu lar and maxil lary processes.

Treatment and Prognosis
In those cases associated with an obvious cause, elimi­
nation of the tri gger typically results in resolution of the
changes. In those cases wi th no underlying physical.
infectious. or alle rgic cause. psychot herapy (often com­
bined w ith mild tranquil izati on or stress reduction) may
ach ieve resolution. Although highly var iable. protecne
moisturizing preparations are occasional ly successful in
resistant cases.
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Figure 8-29 • Exfoliative che ilitis. Scaling and eryt hema of the
vermilion border of the lower lip.
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Figure 8-30 • Circumoral dermatit is. Crusting and erythema of
the skin surface adjacent to the vermilion border in a child who
chronically sucked on both lips.

Figure 8-31 . Lip fissure. A. Chronic fissure of t he vermilion border of the upper lip. B, Same site
2 weeks later, after use of hydrocortisone and iodoquinol cream.

B

Cases that result from cand idal in fections often do not
resolve until the chronic trauma also is eliminated . Ini­
ual topical ant ifungal agent s. ant ib iotics. or both can be
administered to pati ents in w hom chronic trauma is not
obvious or is denied . If the condi tion does not resolve.
fu rther investigation is warranted in an attempt to dis­
cover the true source of the lip alteratio ns.

Incases for wh ich no cause can be found . therapeu tic
interventions often are not successful. Reports have doc­
umented lack of respo nse 10 cryos urgery, antibiotics.
anufungals. corticosteroids. vitamin supplement s. petro­
latum gels. sunscreens, and moistur izing preparations.

Hydrocort isone and iodoquinol (ant ibacteria l and
antimycotic) cream has been used to resolve chronic lip
fissures in some pat ients (Figure 8- 31). Other repo rted
therapies include topi cal sil ver nit rate , salicyl ic acid . and
various antibacteria l and antifunga l formulat ions. In

many cases. resistance to topical therapy or frequent
recurrence is noted . In these cases. cryoth erapy or exci­
sion with or without Z-pla sty has been successfully
used,

SUBMUCOSAL HEMORRHAGE
Everyone has exper ienced a bruise from minor trauma .
This occurs whe n a trau mati c event results in hemor­
rhage and entrapm ent of blood w ithin ti ssues, Different
terms are used, depen ding on the size of the hemorrh age,

• Mi nute hemorrhages into skin. mucosa, or serosa
are termed petechiae.

• If a slightly larger area is affected, the hemorrhage
is termed a pu rpura.

• Anyaccumulation over 2 em istermedan ecchymosis.
• If the accumulation of blood w ithin tissue produces

a mass, thi s is term ed a hematom a.
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Blunt trauma to the oral mucosa often result s in hema­
toma format ion . Less well known are petech iae and pur­
pura, wh ich can ar ise from repeated or pro longed
in crea sed intrathoracic pressure (Val salva ma neuver)
associated w ith such acti viti es as repeated cough ing.
vomiting, convu lsion s. or givi ng birth (Figure 8-3 2).
Wh en con sider ing a diagnosis of trauma tic hemorrh age,
the cl inic ian should keep in mi nd that hemorrhages can
result from nontraumatic cau ses. such as thrombocy­
topenia. di sseminated int ravascula r coagulat ion (Ole),
and a number of viral infect ions. especiall y infect iou s
mononucleosis and measles.

Clinical Features
Submucosal hemorrhage appears as a nonblanching flat
or elevated zone wi th a color that var ies from red or
purple to blue or blu ish-black (Figure 8-33 ). As wou ld
be expected, t raumatic lesions are located most fre­
quently on the labial or buccal mucosa. Blunt facia l
trau ma often is responsible, but such in juri es as minor
as cheek bit ingmay produce a hematoma or areas of
purpura. Mild pain may be present .

The hemor rhage associated w it h increa sed intra­
thoracic pressure is usuall y located on the skin of the
face and neck and appears as w idespread petechiae that
clear w it hin 24 to 72 hours. Alt hough it has not been as
well documented as the cutaneous lesions, mucosal
hemorrhage can be seen in the same sett ing and most
often appear s as soft palat al petechiae or purpura.

Treatment and Prognosis
No treatm ent is requi red if the hemorrhage is not related
to systemic disease. and the areas should resolve spon­
taneously. Large hematomas may require several weeks

figure 8-32 • Petechiae. Submuco sal hemo rrhage of the soft
palate caused by violent coughing.
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to resolve. If the hemorrhage occurs secondary toa
under lying disorder. treatment is directed toward contr
of the associated disease.

ORAL TRAUMA FROM SEXUAL PRACTICES
Although orogen ital sexual practices are ill egal in rna
jurisdict ion s, they are extremely common. Arnong hornc­
sexual males and females, orogenital sexual activi
almost is un iversal. For married heterosexual couples
unde r age 25. the frequency has been reported to be a
high as 90%. Considerin g the prevalence of theseprac·
tices, the frequen cy of associated traumatic oral lesions
is surprisingly low.

Clinical Features
The most commonly reported lesion related to orogenial
sex is submucosal palatal hemorrh age secondary to fel­
latio. The lesions appear as erythema . petechiae,purpura
or ecchymosis of the soft pala te. The areas are often
asymptomatic and resolvewi thout treatment in 7to IOda)$
(Figure 8- 34). Recurrences are possible with repetition
the inciting (excit ingj) event. The erythrocytic extravasa
tion is thought to result from the musculatu re of the son
palate elevating and tensing against an environment of:
negative pressure. Simi lar lesions have been induced from
coughing, vomit ing, or forceful sucking on drinking straw
and glasses. Forceful thrusting against the vascular so
palate has been suggested as another possible cause.

Oral lesion s also can occu r from perfo rming cunni
lingus, result ing in horizonta l ulcerations of the lingua
frenum. As the tongue is thru st forwa rd, the taut frenu
rubs or rakes across the incisal edges of the mandibul
central incisors. The ulcerat ion created coincides with
sharp too th edges wh en the tongue is in its most forward

Figure 8 ·33 • Purpura. Submucos al hemorrh age of the lower
labial mucosa on the left side seco ndary to blunt t rauma.
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position . The lesion s resolve in 7 to 10daysbu t may recur
with repeated performances. Linear fibrous hyperp lasia
has been discovered in the same patte rn in individuals
who chronicall y perfo rm the act (Figure 8- 35).

Histopathologic Features

With an appro priate index of suspic ion, biopsy is not
usually required; however, a bio psy has been performed
in some cases of paiatal lesions secondary to fel latio.
These suction- related lesions reveal subep it heliai accu­
mulations of red biood cell s tha t may be extensive
enough to separate the surface epithelium from under­
lying connectiv e ti ssue. Patchy degenerat ion of the
epithelial basal cell layer can occur. The epitheli um clas­
sically demonstrates migrati on of erythrocyt es and
leukocytes from the unde rly ing lami na prop ria .

Treatment and Prognosis

No treatment is required, and the prognos is is good. In
patientswho request assistance, palatal petechiae can be
prevented through the usc of less negative pressure and
avoidance of forceful thrusting. Smoothing and po lishing
therough incisal edges of the adjacent mand ibu lar teeth
can minimize the chance of lingual frenum ulceration.

AMALGAM TATTOO AND OTHER LOCALIZED
EXOGENOUS PIGMENTATIONS
A number of pigment ed materia ls can be implanted
within the oral mucosa, result ing in cl ini call y evident
pigmentations. Implantation of dental amalgam (amal­
gam tattoo) occurs most often, w ith a frequency that far
outdis tancesthat for all other materia ls. "Localized argy­
rosis" has been used as anoth er name for ama lgam
tattoo, but this nomenclat ure is inappropriate because

figure 8·34 • Palat al petech iae from fellat io. Submucosal
hemorrhage of the soft palate resulting from the effects of nega·
tive pressure.
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amalgam contai ns not only silver but also mercury, ti n,
and other metal s.

Amalgam can be incorporated into the oral mucosa in
several wa ys. Previou s areas of mucosal abrasion can be
contami nated by amalgam dust wi thin the oral fluids.
Broken amalgam pieces can fall in to extraction sites. If
dental floss becomes contaminated wi th amalgam par­
ticles of a recentl y placed restorati on, linea r areas of pig­
mentation can be created in the gingival tissues as a
result of hygiene procedu res (Figure 8-3 6). Amalgam
from endodontic ret rofi ll procedures can be left wi thin
the soft ti ssue at the surgica l site (Figure 8-3 7). Finall y,
fine metalli c particl es can be dr iven through the oral
mucosa from the pressure of high-speed air turbine
drill s.

Theoretically. the useof the rubber dam should decrease
the risk; however. immediately aft er removal of the dam.
the occlusion often is ad justed w ith the potentia l for
amalgam contamination ofany areas of mucosal damage.
Submucosal implantation of pencil graphite, coal and
metal dust. fragments of broken carborund um di sks.
dental burs, and, in the past. charcoal dent if rices, have
resulted in similar- appearing areas of discolorat ion.

In tentional tattooing. w hich can be found in approx­
imately 25% of the world 's populat ion, also may be per­
form ed in the oral cavity. Although some cases are cul­
turall y relat ed. ora l health p rofessionals al so are
responsib le for a number of intenti onal tattoos for the
purpose of demonstrat ing landmarks. repigmenting
areas of vit iligo. cosmetica lly disguising disfigu red areas.
and judgi ng tumor response to an tineop lastic therapies.
Injudicious int raoral use of these marking agent s can
cause di ffusion of the pigment with discoloration of the
adjac ent skin surface.

Figure 8 -35 • Fibrous hyperp lasia from repeated cunn ilingus.
linear fibrous hyperplasia of the lingual frenum caused by
repeated irritation from lower incisors.
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Figure 8 -36 • Floss-r elated amalgam implantat ion . linear
stripsof mucosal pigmentation that align with the interdental
papillae. The patient useddental floss on the mandibular first
molar immediately after the placement of the amalgamrestora ­
tion. Because the area was still anest hetized. the patient impaled
the floss on the gingiva. then continued forward using the
amalgam-impregnated floss in the bicuspid area to create addi­
tional amalgam tattoos.

Figure 8 -37 • Endodontic-related amalgam implantation.
Multifocal areas of mucosal discoloration overlying the maxillary
anterior incisors, which have been treated with apical retroflll
procedures.

Clinical and Radiographic Features
Amalgam tattoos appear as macules or. rarely. as sligh tly
raised lesions. They may be black. blue. or gray. The bor ­
ders can be well defin ed. irregular. or di ffuse (Figure
8-38). Lateral spread may occur for several months after
the implanta tion. In most cases. only one site is affected.
alt hough multiple tattoos in a single patient may be
present. Any mucosa l surface can be invo lved. but the
most common sites arc the gingiva, alveolar mucosa , and
buccal mucosa (Figure 8-39 ).

Peri apical radi ographs. whe n taken. are negat ive in
many cases. W hen metal lic fragments are visib le radio-
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Figure 8-38 . Amal gam tattoo. Area of mucosal discoloration of
the floor of the mout h on the patient's left side.

Figure 8 -39 • Amalgam tattoo. Area of mucosal discoloration of
the mandibular alveolarridge immediately below the bridge
pontic.

graphi cally. the cl in ical area of disco lo ration typically
extends beyond the size of the fragment. The fragments
are densely rad iopaq ue, vary ing from several mill imeters
to pi npoint in size (Figures 8-40 and 8-4 11. On occasion,
the pattern of the amalgam dispersal has been sulfi­
ciently unique to be used as a distinctive characteristic
in the identification of unknown deceased individuals.

The patte rn of accidental local ized foreign body tattoo
other than amalga m is diverse and depends on the asso­
ciated t rauma that impacted the material. Mucosal
graphite imp lantation is rarely documented. but it most
likely occurs with a higher frequency than indicated by
the numbe r of cases reported. Examp les in the literature
have been presented as grayish areas of mucosal discol­
oration of the hard palate. the most likely site for pencil­
rela ted trauma.
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figure 8-40 • Amalgam tattoo. Radiograph of the same patient
depicted in Figure 8 -39. Note the radiopaque metallic fragment
present at the site of mucosal discoloration.

figure 8-42 • Intentional int raoral tattoo s. Cultura l tatto os of
the anterior facial gingiva in an adult male from Eritrea.

The intent ional intra oral tattoos that are not pla ced by
health professionals occur most freq uently on the ante­
rior maxil lary facial gingiva of individuals from east
African countries (most com monly Ethiop ia or Er itrea)
and have been documented at institut ions in the United
States (Figure 8-42). In th ese cases. the anterior maxil ­
lary facial gingiva is given a heavy blu ish-black discol­
oration. Occasionally. tattoos (usually blue or black ) are
placed on the labial mucosa of adults in the United States
toconvey a personal . often vul gar. message (Figure 8-43).

Histopathologic Features

Microscopic exa mination of amalgam tattoos reveals
pigmented fragments of th e meta l within th e connective
tissue. Scattered. large. dark. solid fragme nts or num­
erous fine. black . or dark-brown granules may be seen
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Figure 8-41 • Amalgam tattoo. Radiographic appearance of
amalgam tattoo of lingual gingival mucosa adjacent to the mandib­
ular third molar. Note the pinpo int radiopaque metallic fragments
overlying the crestal and mesial porti ons of the root (arrows).

Figure 8-43 • Intentional intraoral tattoo. Amateur tattoo of
the lower labial mucosa. (Courtesy of Dr. Edward Herschaft.)

(Figu re 8-44). The silver salts of the dental ama lgam pref­
erent la lIy sta in the reticuli n fibers. especia lIy thoseencir­
cl ing nerves and vascular channels (Figure 8-45).

The biologic response to amalgam appears related to
partic lesize and the elementa l composition of theamalgam.
Large fragments often become surrounded by dense fibrous
connective tissue with mild inflammation. Smaller particles
are typ ically associated with a more significant inflam­
matory response that may be granulomatous or a mixture
of lymph ocytes and plasma cells. Graphite impla ntation
appears similar microscopically to amalgam but can be dif­
ferentiated by its pattern of birefr ingence after treatment
with amm onium sulfide and by the lack of staining of the
reticulin fibers. In addition, energy dispersive x-ray micro­
analysis can be used to ident ify the type at materia l present
w ith in areas of foreign-body tattoos.



began in i 972 but was not compieted until 1995. These
sourcesof lead combined with previous industrial emis­
sions have resulted in areas of highly con taminatedsoils
especially in urba n areas. Despi te the w idespread pub­
li city and signi fican t effo rts to restrict exposure to lead
during chi ldhood. significant risk remains.

Adult exposure also occurs and often is related 10

industry. The poten ti al for expos ure exists during han­
dling of lead oxide batter ies, in lead processing indus­
tr ies. and from the welding of lead-covered surfaces,
Some food and drink containers aiso may be contami·
nated w ith lead. l ead contaminati on in illicit alcoholhas
made the dis ti nctio n betwee n symptoms of lead intoxi­
ficat ion and chronic alcohol abuse very difficult in cer­
tain sectio ns of the American deep South.

Mercury. The danger of mercury exposure is wen
known. Elemental merc ury is poorly absorbed and i~

ingestionis relatively ha rm less. In contrast. inhalationoi
mercury vapor is very hazardous. with a high rate 01
absor ption and systemic retention. Ingestion of mercury
salts (e.g.• mercurou s chl oride) also is associated with
significant adverse reactions. Exposure has occurred in
association with the use of mercury in teethingpowders
cat hartic agents , and anthelmintic preparations. A great
deal of attention has been directed toward the rnercun
released from dental amalgams. but no well-documented
adverse health effects have been identified (except fo
rela tively rare hypersensitivity to mercury). The level ~
mercury that is released from ama lgams does not appea
suffic iently hig h to cause disease.

in spite of the knowledge gained decades ago. scat­
tered probi ems still arise. Intoxication fro m chronic
household exposure to mercu ry is still reported sec­
ondary to liquid mercu ry spi lls that have not been ade­
quately cleaned up . Rare reports of occupatlon-relatei
incidents in dental offices also occur. As late as 19

Figure 8-45 • Amalgam tattoo. Dark amalgam stain encircling
numerous vascular channels.
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figure 8-44 • Amalgam tattoo. Numerous dark. solid fragments
of amalgam are surrounded bya lymphohistio cytic inflammatory
infiltrate.

Treatment and Prognosis
To confirm the diagnosis of amalgam tattoo. the clinician
can obtain radiographs of the areas of mucosal discol­
orat ion in an attempt to demonstrate the metall ic frag­
ments. The fil ms should be capable of high detail because
many of the fragments are no larger than the point of a pin.

No treatment is required if the fragments can be
detected rad iographica lly. If no metall ic frag ments are
found and the lesion can not be diagnosed cli nically.
bio psy may be needed to rule out the possibility of mela­
nocyt ic neoplasia.

SYSTEMIC METALLIC INTOXICATION
Ingestion or exposure to any one of several heavy meta ls
can cause significant systemic and oral abnormalities.
Exposure to heavy metals may be massive. resulti ng in
acute reactions. or it may be minima l over a longer
period. producing ch ron ic changes. Oral alterations from
ingestion of lead. mercury. silve r. bismuth. arsenic, and
gold arc rare but may occur and warrant discussion. Oral
complicat ions from excessive zinc, iron, tin, and man­
ganese are extremely rare.

Lfad. Little is known about the prevalence of lead poi­
soni ng (plumbism), but lead is one of the most w ide­
spread enviro nmen tal toxins affecting children in the
United States. lead solder was not banned in pl umbing
until 1986. Homes built before then have the pote ntial
for significant water contamination, and one of the pri­
mary causes of lead intoxicat ion in infants is formu la
prepara tion using tap water tainted by the metal.

Another significant sour ce of lead poi soning in the
young is lead- based paint; child ren may ingest chips of
the paint in o lder hom es or be exposed to the fumes or
dust duri ng sanding and renova tion. Paint with a high
lead conte nt was not restr icted until 1977 and sti ll
remai ns in many homes. Removal of lead from gasoline

~-------------------------
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documented cases of mercury intoxication from paint
fumes were reported from its incorporation as a preser­
va tive in household latex paint.

Silver. Systemic administration of silver was once
common, especiall y in the treatment of gastro inte sti nal
ulcerations; occasionally, silver intoxicati on resulted.
Current examples of silver poisoning are usually restrtcted
to industria l exposure or secondary to misuse of silver
containing rncdicatl ons or so- called supplements.

In a 1996 review, a number of collo idal silver protein s
continued to be marketed in health food stores as essen­
tial mineral supplements for disea ses such as cancer, dia­
betes, AIDS, and herpes. These prod ucts have no known
physiologic functio n, and their cont inued use cannot be
supported.

A number of silver nitrate and silve r sul fadi azine for­
mulations remain available by prescription. Use of these
products should be minimized and used only under strict
supervision. Well -d ocumented examples of generaliz ed
argyria havebeen seen secondary to long- term treatment
of aphthous ulcerations and denture sores wi th silver
nitrate.

Bismuth and arsenic , In the Unit ed States, exposure
tobismuth and arsenic is currently rare. The medical use
of these metals has dimini shed dramatica lly; most cur­
rent cases arise from occupational exposure. Bismuth
was used in the past for treat ment of venereal diseases
and various dermatoses. Arsenic was used to treat many
conditions, especiall y asthma and derma toses such as
psoriasis. Chronic exposure to arsenic continues in some
lesser developed areas of the wor ld from drinking con­
taminated wat er.

Go/d. Gold has been used in medica l tr eatme nt in the
past and conti nues to be used today in selected cases of
active rheumatoid arthrit is and other im munologicall y
mediated diseases. tn these cases, the side effects are
well known and the pat ients are closely obser ved by their
physician.

Clinical Features

Lead. Lea d poison ing results in non specific systemic
signs and symptoms, thereby mak ing the ult imate diag­
nosis very difficult. The presentati on is ext remely vari­
ableand determined by the type of lead (organic or inor­
ganic) and the age of the pat ient. Pat ients w ith acu te
casesmost often have abdominal colic. wh ich may occur
along wit h anemia, fatigue, irritability, and weakness.
Encephalopathy and renal dysfunc tion also may occu r.
Chronic exposure causes dysfunction of the nervous
system, kidneys, marrow, bone, and joints. Symptoms
generally include fatigue, musculoskeletal pain, and head­
ache. Bones and teeth represent a major reservoir in
patients with chronic pl umbi sm, w ith 90% of the body 's
deposition being w ithi n bone.
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Oral ma nifestations include ulcerative stomati tis and
a gingival lead line. The lead li ne app ears as a blui sh line
alo ng the marginal gin giva result ing from the action of
bacterial hydrogen sulfide on lead in the gingival sulcus
to produce a precip itate of lead sul fide. Gray areas also
may be noted on the buccal mucosa and tongue. Addi­
tiona l man ifestat ions incl ude the following:

• Tremor of the tongue on thr ustin g
• Advanced periodontal di sease
• Excessive salivation

• Metal lic taste
M ercury. Mercury poisoning also may be acute or

chronic. W ith acutecases,abdomin al pain , vomiti ng,diar­
rhea, thir st, phary ngit is, and gingivitis are typicall y
present. With chronic cases, gastrointesti nal upset and
numerous neurologic symptoms occur. Oral changes
include a metall ic taste and ulcerative stomatit iscombined
with inflammation and enlargement of the saliva ry glands,
gingiva, and tongue. The gingiva may become blue-gray
to black . Mercuric sulfide can be generated by the bacte­
rial action on the metal and can cause significant destruc­
tion of thealveolar bone with resultant exfolia tion of teeth.

Chro nic mercury exposure in infant s and children is
termed acro dy ni a (p ink disease, Swi ft di sease). The
children have cold, clammy skin, especiall y on the hands,
feet , nose, ears, and cheeks. An erythematous and pru­
rit ic rash is present. Severe sweating, increased lacrima­
tion, irr itability, insom nia, photoph obia, hypertension,
weak ness, tachycardia, and gastro intestinal upset also
may be present. On occasion, these highly irri table chil­
dren have torn out patches of their hair. Oral signs includ e
excessive salivation. ulcerative gingivitis. bruxism, and
premature loss of teeth. Because mercury salts were for­
merly used in the processing of felt, hat makers in past
centurieswere exposed to the metal and experienced sim­
ilar symptoms, giving rise to the phrase "m ad as a hatter."

Silver. Systemic silver intoxication is known as
argyri a. Silver is disseminated throughout the body wi th
substant ial amoun ts accumulating as sube pi thelial
deposits in the skin. These deposits result in a diffu se
grayish-black di scolora t ion that develops primarily in
the sun- exposed areas. The sclerae and nails also may
be pigmented. One of the first signs of argyr ia occurs in
the oral cavity and appea rs as a slate- blue silver line
along the gingival margins. This discolorat ion is sec­
ondary to depo siti on of meta lli c silve r and silver sulfi de
pigments. In addition, the oral mucosa often exhibi ts a
dif fuse bluis h-black discolorati on .

Bismuth, Chronic bismuth exposure can result in a dif­
fuse blue-gray discolorati on of the skin. The con junctiva
and oral cavity also may be involved. A blue-gray line
along the gingival margin similar to that seen from lead
intoxication is the most common intraoral presentation.
Bismuth combines w ith bacteri al hydrogen sulfide to form



274

bismuth sulfide, which is locall y i rrita t ing but not as
destructive as me rcuric sulfide. Associa ted ptya lism,

bu rning, stoma tit is, and ulceratio n ma y be seen.
Arsenic. In additio n to w idespread effects on nu merous

organ systems, sign ificant dermatologic alterati ons fre­
quent ly occur. Prolonged ingestion of arsenic often
results in a di ffuse macular hyperpig mentat ion. The dis ­
coloration is due to both the presence of the meta l and
an increased melanin production. In addition , pal ma r
and planta r hyperkeratosis ofte n is noted, as well as
num erou s premalignant skin lesions called arse nical

keratoses. Development of basal cell carcinoma and
cutaneous squamo us cell carcinoma has been seen af ter

yea rs of exposure. Oral ma nifestatio ns are rare a nd typ­
icall y a ppear as excessive salivation and painful areas of

necrotizing ulcerative stomatitis. In the past, extensive
dorsa l hyperkera tosis of the tongue wa s seen in patients
with syphilis and may be related to arsenic therapy used
before the advent of antibiot ic therapy.

Gold. The most com mon complic at ion of go ld therapy
. is dermat it is, which is often preceded by a warning
signal: pruri tu s. Generalized exfol iat ive dermatiti s w ith
resultan t alopec ia and Joss of na ils can be seen .

T he second most common adverse react ion to gold is

severe ora l mucosit is, w hich most freque ntl y invo lves
the buccal mucosa , lateral borde r of the tongue, palat e,
and pharyn x. A metalli c taste often precedes develop­
ment of the oral lesions and should be considered
another wa rn ing signal. Therapy w ith gol d can rare ly
br ing abou t a slate- bl ue discoloration of sun-exposed
skin (chrysia sls).

Treatment and Prognosis
The ma nagement of heavy meta l intoxication involves
removal from furth er exposure to the agent, support ive
care, decontamina tion, a nd use of chelating agen ts. In
some cases, a medicati on ma y be resp onsible an d can
be discontinu ed; how ever, sometimes the source of the

meta l may be di ff icult to determi ne. In the past, two
chelators, EDTA (calcium disodium ethylenediaminetet ra­
acetate) and BAL (2.3-dimercaptopropanol) , were fi rst­
lin e therapy in the treatment of lead poison ing. whereas
a rsenic and mercury intoxicati on we re treated w ith BAL.
These medica tions may have signif icant side effects. and
less toxic alternat ives such as DMSA (2,3-dimercapto­
succin ic acid) and DM PS (2,3- dimercapto pro pane- 1­
sulfonate) now are availab le. No ant ido te exists for silve r
intox ication, and treat ment is limited to suppo rtive

measures.

SMOKER'S MELANOSIS
Oral pigmentatio ns are increased signi ficant ly in heavy
smoke rs. In one inves tiga tion of mo re than 31.00 0 Cau­
casia ns. 21.5 % of tobac co smo kers exhibited areas of
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melanin pigm entation compa red w ith 3% a mong those
not using tobacco. In anoth er study of an ethnically pig­
mented popu lation, smo kers had more oral surfaces
exhibi ti ng melan in pigmentat ion.

M elani n pigme nta tion in the skin exerts a well-known
protect ive effect against ultravio let (UV) damage. inves­
tigati ons of rnela noc ytes located away from sun-exposed
areas have shown the ability of melanin to bind to nox­
ious substances. Exposure to po lycycli c amlnes (such as
nico tine and the benzpyrenes) has been shown to stim­
ulate melan in production by rnelanocytes that alsoare
know n to bind strongly to nicot ine. It has been suggested
that mela nin production in the ora l mucosa of smokers

serves as a pro tective respon se agains t some of the
ha rm ful substances in tobacco smoke. This concept is
supported by the findings in " reverse" smokers who
smoke w ith the lit end of the cigarette inside the mouth
and who demonstrate heavy melanin pigmentation oithe
pala te. In some reverse smokers, are as of melanocytes

are lost and zon es of depigmented red mucosa can
develop. Cancer is found in 12% of pat ients wit h these
red zones, furth er deli neating the probable protective
effects of mela nocytes against toxic substa nces.

Clinical Features
Although any mucosal surface may be affected, smoker's
melano sis most common ly affects the anterior facial
gingiva (Figure 8- 46). Most people affected by this con­
dition are ciga rett e users. In contrast, pipe smokers fre­

quent ly exhibit pigmentat ions located on the commis­
sura l and bucca l mucosae. Reverse smo kers show
alterati ons of the hard palate.

T he a reas of pigm enta tion Significantly increase
dur ing the fi rst year of smoki ng and appear correlated to
the number of cigarettes smoked each day. A higher Ire­
quency is seen in females, and it has been suggested that
female sex hormones exert a synerg istic effect when
comb ined w ith smoking. Reports fro m Sweden, Ger­
many, and Japan have show n tobacco smoking to betho
most common cause for mucosal pigm entati on in light­
skinned adult populati ons.

Histopathologic Features
Biopsy specime ns of affected areas in people with
smo ker's melan osis revea l increased melan in pigmenta­

ti on of the basal cel l layer of the surface epithelium. sim­
ilar to a melanot ic macul e (see page 330). In addition.
collectio ns of incontinent mel anin pigme nta tion are seen
free w ithin the superficia l connect ive tissue a nd in scat­
tered melanoph ages.

Diagnosis

The cl ini cian can make the diagnosis by correlating the
smoking history w ith the clinical presentat ion and mod-
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Figure 8-46 • Smoker 's me lanosis. Light. diffuse melanin pig­
mentation in a white female who is a heavy smoker. Pigmentary
changes are limited to the anterior facial gingiva.

ical history. Other causes of melanin pigmentation, such
as trauma. neurofibromatosis. Peutz- Ieghers syndrome.
drug-related pigmenta tion. endocrine disturban ces.
hemochromatos is, chron ic pulmo nary di sease, and
racial pigmenta tio n should be ruled out.

Treatment and Prognosis
Cessat ion of smoki ng results in gradua l di sappearance
oftheareas of related pigmentat ion over a 3-ye" perio d.
Biopsy should be considered w hen the pigmentation is
in unexpected locations. such as the hard palate, or when
there are unusual clinical cha nges. such as increased
melanin density or surface elevation.

DRUG-RELATED DISCOLORATIONS
OF THE ORAL MUCOSA
An expanding number of medications have been impli ­
cated asa cause of ora l mucosa l discolorations. Al though
many medicat ions st imulate melan in prod uct ion by
mclanocytcs, dep osit ion of drug metaboli tes is respon­
sible for the color change in others. These pigmenta ry
alteratio ns have been assoc iated wi th use of pheno lph­
thalein. minocycline. tranq uilizers. antimalarial medica­
tions. estrogen. chemotherapeutic agents, and some
medicat ions used in the treatm ent of pati ents w ith
acquired imm unodeficiency syndrome (AIDS).

Theant imalarial agents that are most freq uently impli­
cated are chloroqu ine, hyd rochloroqutne . qui nid ine, and
quinacrine; chlorpro mazi ne represents the most fre­
quently implicated t ranquili zer. Besides treating malar ia,
antimalar ial agents are used for many other disorders,
including lupus ery thematosus and rh eumato id arthrit is.

Oral mucosal pigmentation associa ted with chemo­
therapeutic medicat ions is most comm only repo rted with
use of doxorubicin , bu sul fan , cyclophosphamide, or
5-fluorouracil. Although idiopath ic hyp erpigmentation
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figure 8-47 • Chl orprom azine p igm en tati on. Diffuse grayish
pigmentation of the hard palate.

also may occur, AIDS pa tients receivi ng zidovudine
(AZT) , c1ofazim ine, or ketoconazole have demo nstrated
increased melanin pigmentati on.

Clinical Features

The clin ical presentat ions of pigmentation s related to
dru g use vary. Most agents produ ce a di ffuse melanosis
of th e skin and mucosal surfaces, but ot hers may cause
a unique pattern. As in many cases of increased melan in
pigmentation. females are more sensitive, most likely as
a result of an interaction with sex horm ones.

Use of pheno lph thalein as a laxat ive has been asso­
ciated with numerous small. well-circumscribed areas of
hyperpigmentation on the skin. Simil ar areas of oral
mucosal melanosis also can occur.

Long-term use of minocycline. a semisynthetic deriv­
ative of tetracycl ine, results in di scoloration of the bone
and develop ing teeth. The affected bone is dark green but
creates a blue-gray discolorat ion as seen through the
translucent ora l mucosa. The most common presenta­
ti ons includ e a lin ear band above th e facia l atta ched gin­
giva ncar the rnucog ingival juncti on (see Figure 2- 35)
and a broad zon e of di scolorati on on th e hard pa late.
Rare soft tissue pigmentation of the li ps, tongue, eyes,
and skin also has been reported .

The cla ssic presentatio n of int raoral p igmentati on
from usc of antimalaria l medicat ions or tranquilizers is
a bluis h-black discolorat ion limited to th e hard palate
(Figure 8-47). In addi tion , the intake of antimala rial med­
icat ions may occasion ally lead to a more di ffu se brown
mel anosis of the oral mucosa and ski n.

Estrogen. chemotherapeutic agents. and medicat ions
used in the treatm ent of AtDS pat ients may result in a dif ­
fuse brown melanosis of the skin and mucosal surfaces.
Any mucosal surface may be involved , but the atta ched
gingiva and bucca l mucosa arc most frequentl y affected.
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The pattern and appeara nce of the oral mucosal involve­
ment are similar to those seen in racial pigmentation .

Treatment and Prognosis
Although the discolorations of the oral mucosa may be
aesthetically displeasing, they cause no long-term prob­
lems. In most instances. discontinuin g the medication
results in gradual fading of the areas of hyperpigrnentatlon .

REACTIVE OSSEOUS
AND CHONDROMATOUS METAPLASIA
(CUTRIGHT LESION)
On occasion, cartilage or bone may be discovered wi thin
soft tissue specimens removed from the oral cavity. Carti ­
laginousrestsare known toexist in theareaofthenasopala­
tineduct. In the past, several investigators have reported the
presence of cartilage wi thin flabby soft tissue removed from
maxilla ry edentulous alveolar ridges of long-term denture
wearers, This was thought to represent cartilaginous meta­
plasia secondary to chronic denture trauma . In retrospect,
the islands of cartilage with in these cases most likely rep­
resent embryologic remnants, not traumatic metaplasia.
These rests are also occasionally discovered during
histopathologic examinat ion of nasopalatineduct cysts and
maxillary gingivectomy specimens.

Despite the suggestion tha t the anterior maxillary
lesions arc embryologic and not t raumatic. development
of oss eou s and chondromatou s metaplasia from
mechani cal denture irritation does occur. Alt hough such
metaplasia is probab ly uncomm on in the anterior max­
ill a, its developm ent is not rare along the crest of the pos­
terior mandibular alveolar ridge in long- term denture
wearers w ith at rophic rid ges.

Clinical and Radiographic Features
In pati ents w ith reactive osseous and chondromatous
metaplasia, an extremely tender and locali zed area of the
alveolar ridge is typicall y noted that may be associated
wi th local enlargement (Figure 8-48). These changes
almost always ar ise in patie nts with extensive atrophy of
the mandibu lar alveolar ridge leading to a kni fe edge-like
crest. Although most examples involve the posterior
mandible. similar areas may rarely be seen overl ying the
maxi llary alveolar ridge or associat ed with ante rior por­
tio ns of the mandible. Because of signific ant associat ed
symptoms and occasional enlargement . biopsy is fre­
quentl y performed.

Histopathologic Features
Histopathologic examination of react ive osseous and
chond romatous metaplasia typ icall y demon strates a
mass of hype rcellular per iosteu m that blends into areas
of osseous and chondromatous tissue. T he bone and car­
tilage frequent ly exhibit atypicaI features, such as hyper-
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Figure 8 -48 • Periosteal hyperplasia with osseous and chon­
dromatous metaplasia. Tender. elevated nodule along the thin
crest of the mandibular alveolar ridge. (Courtesy of Dr. Steven
Tucke r]

cellularity, pleomorphism, nuclear hyperchromatism,a
occasional bin ucleatcd or multinucleated cells (Figu
8- 49). T hese alterations are worrisome for sarcoma.b
the appropr iate di agnosis can be made w hen an appr
priate clinicopathologic correlation is made. In contras
the carti laginous rest discovered incidentally in maxil­
lary specimens is usuall y very bland wit hout any atyp­
ical features that wo uld suggest malignancy.

Treatment and Prognosis
The thin mandibular ridges may be recontoured or SUp'

plernented with graft material to improve shapeandtoalle­
viate thesymptoms associated w ith the localized periostea
hyperp lasia. Implants also may reduce the traumaticinju'!
to the ridge and lessen the chance of recurrence. If therid
modification is not made. the continued injury to the sit
occasionally results in recurrence of the lesion.

SPONTANEOUS SEQUESTRATION
(TRAUMATIC SEQUESTRATION)
Spontaneou s sequestrati on of cortical bone not relat
to systemic disease, infection, or a major trau matic even
is uncom mon. Most instances arise a long the lingual sur­
face of the mandible and often are associated with con­
current loss of the overlyi ng oral mucosa.

The blood supply of the perip heral cort ical plat' 1\

thought to be delivered by the periosteal rnicrovascula­
ture, Investigators have suggested that loss of the 01''''

lying mucosa and periosteum could result in superfcia
infection . reactive periostitis, and sequestration. Oneoral
surgeon had a full- thickness excisio n of half of hisame­
rio r palatal mucosa perfo rmed to investigate thedegr
of wo und contraction and redevelo pment of the rugee
Upon removal of the overlying soft tissue . most of I
exposed cort ical plate ultim ately became necrotic an
sequestrated . Oth er possibl e causes for this pattern
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Figure 8-49 • Osseo us and chondromatous metaplasia . High­
power photomicrograph demonstrating cellular woven bone and
metaplastic cartilage.

sequestration include surgica l trauma, traumatic injury.
excessive occlusal forces, local vascular disruption. or
bone exposure secondary to mucosal denudation from
processes such as chemical bu rns.

In most instances. the seques tration arises without a
history of preceding trauma and is frequen tly noted in
patients wit h prominent exostoses. The associatio n is so
strong that some authors believe that those pati ents w ho
aregenetically predisposed to bony exostoses also exhibi t
a predilection to develop sponta neous sequestrat ion .

Clinical and Radiographic Features
The most freque ntly affected area is the lingual surface
of the mandible adjacent to the molars and along the
crest of the mylohyoid ridge (Figure 8-5 0). The over lying
mucosa typicall y demon strates a focai area of ulceration
that has been present for a peri od of time tha t varies from
a few days to several months. The presence and inten­
sity of associated pain are variable. Al though most cases
areunilateral. bila teral involvement may occur. On occa­
sion. an occlusal radiograph will reveal a faint radi­
opaque mass superimposed and part iall y lingual to the
intact cortica l plate.

The mylohyoid ridge is often promin ent but typi call y
protected from trauma by the lingual incl ination of the
adjacent molars. Absence of the adjacent molars or
restorations that do not replace the normal inclination
could predispose the area to repeated trauma; such alter­
ationshave been noted in the majority of affected patients.

A simi lar patte rn of focal ulcera tion with underl yi ng
sequestrum also is repor ted occasionally along the sur ­
face of man dibular tori and less commonly in associa­
tion w ith palatal tori. Analogous to those cases along
themyloh yoid ridge. most pati entscannot recall any sig­
nificant preceding tra uma or history of recent dental
procedures.

Figure 8-50 • Spontaneous sequestration. Linear ulceration
and exposed bone of the posterior lingual surface of the mandible
on the right side.

Histopathologic Features
The sequestra consist of well -o rganized lamellar bone that
exhibits loss of the osteocytes from their lacunae. along
with peripheral resorption and bacteria l colonizat ion.

Treatment and Prognosis
Spontaneous loss of the dead bone or surgical removal
of the sequestrum results in rapid healing. Recurre nce is
uncomm on. In some instances. the dead bone is freely
movable and easily removed. In other cases. the frag­
ment is adherent to the underlying vital bone and must
be surgically excised .

ANTRAL PSEUDOCYSTS
Antra l pseudocyst s are common findings on panoramic
radiographs. They appear as dome-s haped. faint ly radio­
paqu e lesions ari sing from the floo r of the maxi ll ary
sinus. In the past, these sinus changes were incorrectly
termed sinus mucocele s because previous investigators
thought the lesions resulted from mucus extra vasation
similar to that seen in salivary glands of soft tis sue. In
fact. it appears that no comparab le mucus extravasation
occurs in the maxillar y sinus.

Antral pseudocy st. Antral pseudocyst is the best term
for the dome-shaped lesion of the sinus floor. The pro­
cess usuall y consists of an infl ammatory exudate (serum.
not mucin) that has accu mu lated under the maxill ary
sinus mucosa and caused a sessile elevation (Figure
8-51). The exudate is surrounded by connective tissue,



Figure 8-51 • Antral pseudocyst and t rue sinus mucocele. An
antra l pseudocys t is an accumulation of se rum beneath the sinus
lining. Asinus mucocele is an epithelium-lined cystic st ructure
separate from the sinus.

and the epit hel ial li ning of the sinus is superior to the
fluid . Reviews of large numbers of radiographs have
determine d the prevalenc e. which varies fro m 1.5% to
14% of the popu lat ion . The cause of the in flamm ator y
inf iltrate has not been defi nitively determined. but in a
radiographic review. most cases showe d a possible
source from an adjacent odo ntogenic infecti on . Pri mary
irritation of the sinus lining, such as that seen from a
sinus infection or a llergies. a lso can theoretica lly res ult
in the subperiosteal inflammato ry infiltrate.

An increased prevalence of pseudocysts has been
noted during the cold wi nter mon ths . leading some
investiga tors to associate these lesion s with an increased
freq uency of upper respirator y in fectio ns or ir ritation
from dry. forced-air healing. Alt hough allergies have
been proposed as a cause, no increased prevalence has
been noted du ring the time of peak pollen expos ure.

Sinus I1II1(:occle5. True sinus mucoceles arc accumu­
lations of mucin that are comp letely encased by epit he­
lium . They occu r in two situat ions.

One type of sinus mucocele occu rs aft er t rauma or
surgery to the sinus; thi s typ e is best known as a sur­
gical ciliated cyst or postoperative maxillary cyst. A
portion of the sinus lin ing becomes separated from the
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main body of the sinus and for ms an epithelium-lined
cavity in to w hich mucin is secreted (see Figure 8-5 1). The
cyst most frequent ly originates after a Caldwell-Luc
operat ion but may ari se fro m difficu lt extract ion ofa
maxilla ry toot h in which the floor of the maxill ary sinus
is damaged.

The second type of sin us mucocele arises from an
obstructio n of the sinus ost ium. thereby blocking normal
drai nage. Th is blocked sinus then acts like a separate
cystl ike structure lined by epitheli um and filled wilh
mucin.

Sinus mucoceles enla rge in size as the intraluminal
pressure increases and can distend the walls of the sinus
and erode thro ugh bone. often clinica lly mimicking
mal ignancy of antra l or igin.

Postoperative maxi ll ary cysts appear to be uncommon
in the United States and Europe but are reported more
frequently in [apan, Mu cocclcs arisi ng from ostial
obst ruc t ion are much more num erou s and most fre­
quently invol ve the frontal sinus. w it h the ethmoid and
sphenoi d sinuses being affected less often. Maxillary
sinus rnucoceles are relati vely rare and account for less
than 10% of paran asal sinus mucoceles.

Retention cysts. Retention cysts of the maxi llary sinus
arise from the partial blockage of a duct of the sero­
mucous glands or from an invagin ati on of the rcsplra­
tory epithelium. The mucin is surro unded by epithelium.
and no extravasat ion occurs. Most retention cysts are
located aroun d the osti um or w ithi n ant ral polyps. The
majority is small. not evident clinica lly. and discovered
du ring histopathologic exam inat ion of ant ral polyps.

Clinical and Radiographic Features
Ma ny symptoms have been attr ibuted to sinus rnuco­
celes: however. because of the confusion between
pseudocys ts and true mucocclcs, it is unclear which
sympto ms are associated with pscudocysts and which
are related to true sinus mucoceles. Mos t pscudocysts
are asymptom atic; alt hough it is rare. affected patients
may exh ib it facial fullness or report paresthesia. pain.Ot
soreness upo n palpa t ion. As true sinus mucocelesenlarge
and expand bone. symptoms may develop and vary
according to the location and the degree of expansion
and destruction .

Radiographica lly. the pseudocyst classica lly appears
as a dome- shaped and slight ly rad iopaque lesion on the
intac t flo or of the maxilla ry sinus (Figu re 8-52) . When
the maxilla ry sinus is involved by a true sinus mucocele,
the ent ire sinus w ill be cloudy. As the lesion enlarges, the
walls of the sin us may become thinned and eventually
eroded. Surgica l cil iated cysts are spheric lesions that are
separate from the sin us and lack the dome-shaped
appearan ce of pseudocysts (Figu re 8-53). As these pOSI'
operati ve cysts enlarge. they. too. can lead to perforation

True mucocele
Fluid

Antral pseudocyst
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figure 8-52 . Ant ...al pseudocyst. Dome-shaped radiopacity
within the maxillarysinus (arrows) .

Figure 8-54 • Antral pseudocyst. low-power photomicrograph
demonstrating pool of serum surrounded by loose connective
tissue.

of thesinus walls. Retention cysts rarely reach a size that
would produce detectabl e radi ograp hic changes.

Histopathologic Features

Antral pscudocysts demonstrate a central in flamma tor y
exudate that consists of serum occasionall y inter mixed
with inflammatory cells. Surrounding the exudate is a wall
of loose fibrous connective tissue that reveals variable
inflammation (Figure 8- 54). Collections of cholestero l
clefts and scattered small dystrophic calci fications may
be seen. True sinus mucoceles and surgical ciliated cysts
are true cyst ic structures lined by ciliated pseudostratl­
fled columnar epithelium. squamous epithelium wit h
mucouscell s. or metaplastic squamousepithelium (Figure
8-55 ). t\ sinus retention cyst shows focal di latation of a
duct associated w ith the seromucous glands of the sinus
lining. The lumen of the dilated duct is filled with thick
mucus, often inte rmixed wi th chro nic inflammatory cells.
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Figure 8- 53 • Surgical ciliated cyst. Well-defined radiolucency
between vital maxillary bicuspids. (Courtesy of Dr. Patrick Coleman}

Figure 8-55 • Surgical ciliated cyst . True cyst lined by respira­
tory epithelium. Inset provides high-power view of the ciliated
pseudostratified columnar epithelium that lines the cyst.

Treatment and Prognosis

Typi call y, pseudocysts of the maxilla ry sinus are harm­
less, and no treatment is necessary. The adjacent teeth
should be evaluated thoroughly, and any foci of infection
should be elim ina ted. t\ few cli nicians prefer to confirm
their radiographic impression and rule out a tum or
through draina ge of the inf lammatory exudate. Removal
by means of a Caldwell -Luc operation shou ld be per­
formed on any radiograph icall y diagnosed lesion that
produces significant expansion or is associated defini­
tively wit h symptoms such as headach e.

Because sinus mucocelesand surgica l ciliated cysts arc
expansile and destr uctive lesions. the traditional therapy
for these pathoses isassured surgical removal. N umero us
investigators also have show n that sinus rnucocclcs
ari sing from ostia l obstruction often do not requi re sur­
gical excisio n and respond well to endoscopic middl e
meatal antrostomy and marsupiali zat ion of the mucocele.
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CERVICOFACIAL EMPHYSEMA
Cervicofacial emphysema arises from the introd uction
of air into subcutaneous or fascia l spaces of the face and
neck. The forced air may spread through the spaces to
the retropharyngea l and mediast inal areas. The firs t case
was reported almost 100 years ago and occurred as a
result of blowing in to a bugle a short time after too th
extraction .

Cervicofacia l emphysema of dental origin may arise
in several ways :

• After the use of compressed air by the cli nician
• After difficu lt or prolonged extractions
• As a result of increased in traora l pressure (e.g.•

sneezing. blowing) after an oral surgical procedure
• From no obvious cause
Introduction of air within tissue has been seen after a

large number of denta l procedures. but most instances
involve either surgica l extractio n of teeth. osteotomies.
significan t trau ma, or the use of air or wat er syringes. In
addi tion . the prevalence has increased as a result of the
use of air- drive n handpie ces during oral surgery. On
occasion, cerv icofacial emphysema has resulted from
compressed air being accidentally forced into sma ll
int raoral lacerati ons located away from the field of oper­
ation . Conservative surgical flap design w ithout exten­
sion into fascia l planes and limited use of air-d riven
handpiccesduri ng surgical procedure s may minimize the
chance of occurrence.

An ana logous prob lem termed pneumoparotid can
arise whe n air enters the paro tid duct. leadin g to enlarge­
ment of the parotid gland caused by air insufflat ion. Th is
can be accidental , self-i nduced, or occupa tion al (such as
in glassblowers and wi nd instrument players). Stensen's
duct has numerous redundant mucosal folds that seal as
intraora l pressure is increased; in additi on, contraction
of the bucci nator muscle further prevents entrance of ai r
by compressing the duct. In spite of this protection , dra ­
matic increases in intrao ral pressures can result in air
fill ing the parotid ductal system.

Clinical and Radiographic Features
More tha n 90% of cases of cervicofacial emp hysema
develop during surgery or withi n the first postoperat ive
hour. Cases with delayed onset are associated w ith
increased postoperat ive pressure created by the patient.
The initial change is one of soft ti ssue enla rgement from
the presence of the air in deeper tissues (Figure 8-56) .
Pain is usually minimal. and crep itus is easily detected
with gent le palpa t ion. Subsequently, the enla rgement
increases and spreads becau se of seconda ry infla mma­
tion and edema. Variab le pain. facial ery thema. and mild
fever may occur. The facial enlargement often is confused
w it h an angioedema, but the diagnosis can be made by
identi fyin g crepi tus within the swelling.
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Figure 8-56 • Cervicofacial emphysema. Periorbital and facial
enlargement caused by useof an air-driven handpiece duringthird
molar removal.

Significa nt spread into the medias tinum can result in
dysphonia, dysphagia. or dyspnea. Cardiac auscultation
often reveals crepitus sync hronous w ith the heart beat
(Hamman 's crunch) in cases w ith mediastinal involve­
ment. Pneumo mediastin um can be confi rmed on chest
radiographs by observing displacement of-the medi­
astinal pleura.

Pneumoparotid typically appears as a unilatera l
enlargement of the parotid that demonstrates crepitus
upon gentle palpation . Milking the paro tid duct produces
a frothy, air-filled saliva. rather than the typical clear.
waterlike secretion .

Treatment and Prognosis
Broad-spectrum antibiotic coverage is recommended in
all dental related cases of cervicofacial emphysema . The
body gradually removes the entrapped air over a 2- to
5-day per iod. Most cases spontaneo usly resolve with­
out significant di ffi cul ty. Rare cases of respiratory dis­
tress have been noted , and assisted ventilation was
requi red.

The fi rst goa l of therapy for pneumoparotid is dis­
covery of the inciting event. In occupa tion- related cases,
such as those seen in trumpet players. the individual
should be coached to compress the cheeks during
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playing. This procedure contracts the buccinator muscle
and compresses the parotid duct. Acute symptoms are
trea ted with antibiotics. massage. hyd ratio n. slalo­
gogues. and warm comp resses.

MYOSPHERULOSIS
Placement of topica l antibiot ic in a petro latum base into
a surgical site may occas ionally result in a unique
foreign-bod y reacti on . known as myospherulosis. The
resultant histopathologic pattern is most unu sual and
was init ially thought to represent a previously unde­
scribed endosporulat ing fungus.

Clinical and Radiographic Features

Myospherulosis may occur at any site w it hin soft tissue
or bone where the antibiotic has been placed . The inil ial
report described involvement of the arms. legs. and
gluteal and scapular regions. Most cases in the dental
literature have occurred within bone at previous extrac­
tion sites w here an ant ib io tic had been placed in an
attempt to prevent alveolar osteitis. Alt houg h maxilla ry
and oral soft t issue examp les have been documented.
most cases have occurred with in mandibular surgica l
sites. Inadditi on. myospherul osis is occasionally reported
ina paranasal sinus after a surgical procedure in w hich
apetro leum gauze pack ing was used.

The involved area may exhibit swelli ng or be discov­
ered as an asymptomatic and circumscribed radio­
lucency in a previous extraction site (Figure 8-57) . In
some cases. pai n and puru lent drainage have resulted.
Onexplorat ion of the lesion. a black . greasy. tarlike mate ­
rial is found .

Histopathologic Features

The histopathologic pattern is unique; it is the result of a
tissue interaction w ith both the petroleum base and the
ant ibiotic . typically tet racycl ine. Dense collagenous
tissue is intermixed wit h a gran ulomatous inflammato ry
responseshow ing macrophages and mult inucleated giant
cells. Within the connective tissue are mul ti ple cystlike
spaces that contain numerous brown - to black- staining
spherules (Figure 8-58) . The collect ions of spheru les
sometimes are surrounded by an outer membrane known
as a parent body. forming structures that resemble a "bag
ofmarbles." The spherules represent red blood cells that
have been alt ered by the medication. The unusual dark
coloration is due to the degradat ion of hemoglobin. To
complicate matters. myospherulosisarising in a paranasal
sinus isoccasionally contaminated with respiratory fungal
organisms. such as the zygomycetes or aspergill us.

Treatment and Prognosis

Myospherulos is is trea ted by surgical removal of the for ­
eign material and associated t issue. Histopat hologic
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Figure 8-57 • Myospherulosis. Radiolucency has persisted after
extraction of the mandibular third molar. An antibiotic ointm ent
was placed at the time of initial surgery. (Cou rtesy of Dr. Tony
Traynham.)

Figure 8 -58 • Myospherulosis . High-power photomicrograph
exhibiting mult iple cystlike spaces containing numerous brown­
stained spherules.

examin ation of the altered t issue prov ides the definitive
diagnosis. Recurre nce is not expected. Those arising in
a pa rana sal sinus and exhibit ing fungal in festation
respond well to local measures and do not require sys­
temic antimicrobials.

A similar cli nica l and radiographic pattern has been
seen in associat ion w ith the use of powdered tetracycline
in a pol ymer dressing . Although somew hat different
histopathologicall y. th is formulation also leads to a gran­
ulomatous foreign-body react ion . Because of complica­
tions associated w ith both formulation s. the practice of
applying top ical ant ibiotics to ora l wo und s should be
approached w it h caution. and other methods of delivery
should be con sidered. If topi cal ant ib iotics are used. they
should be accompanied by clo se fo llow- up to ensure
app ropr iate cli nica l and radiographic evidence of heali ng
of the surgi cal site.



282

B IB LIOGRAP HY

unea Alba
Kashan i II G, Mackenzie rc, Kerber PE: Cytology of linea alba using a

filter Imprint techniq ue, Cli n Prev Dent 2:2 1-24, [980.
Wood NK, Goaz P\V: Differential diagnosis of ora l and maxillofacial

lesions. ed 5, pp 98-99. St Louis, 1997. Mosby.

,\ lorsicalio Buccarum

Bouquet IE: Common oral lesions found during a mass screening
examination, I Am Dent Assoc 11 2:50-57. \986.

Hjorli ng-Hansen E. Holst E: Mo rsfcet!o mucosae oris and sucuo
mucosae oris: an analysis of oral mucosal changes due to biti ng
and sucking habits, Scand J Dent Res 78:492-499, 1970.

Kocsard E, Schwarz L, Stephen BS. et al : Morstca tto buccarum. Br J
Derma/oI 74:4S4 - 457 , 1962.

Reichart fJA , Phtltpsen l i P: Betel chew er 's mucosa-a review, I Oral
Patllol Med 27:239 -2 42,1998.

Schlodt M. Larsen V, Bessermann M: Oral fi ndings in glassblowers,
Community Denl Oral Epidemiol8: 195- 200, 1980.

Sewertn I: A cl in ical and epidemiologic study of mcr stcet to bucca rum/
labiorum, Seand JDent Res 79:73-80, 1971.

Van Wyk CWo Stolz I. Farman AG: The chewing lesion of the cheeks
and Hps: i ts featu res and the prevale nce among a selected group
of cdclescents. I Oe/l15:193-199, 1977.

Eosinophilic utcerattons
Bhaskar SN, Lill y GE: Traumatic granuloma of the tongue (human and

expcr tmcntall . Oml Surg Ora l Med Ora l pmllol J 8:206 - 218, 1964 .
El-Moftv SK, Swanson PE, w ick MR, ct .'II: Eosinoph ili c ulce r of the

oral mucosa: repo rt of 38 new cases wit h imm unohistochemical
observations, Oral Slirg Oral Mcd Oral Pal/,of 75:716-722 . 1993.

Elzay RP: Traumatic ulcerative grenulomc with strom al eosinophilia
(Rig.3-Fede's disease and traumatic eosinophil ic granuloma) . Oral

Surg Oral Med Oral plJlhol 55:497-506. 1983.
Eversole LR, Leider AS, Jacobsen PL. cr .'II: Atypical histiocytic granu ­

loma: lig ht microscopic, ultrastructural. and histochemical find­
ings in an unusual pseudomalignant reactive lesion of the oral
cavi ty, Cancer 55: 1722- 1729, 1985.

Ficarra G, Prtgnan o F, Romagnoli P: Trau marlc eosinophilic granule­
rna of the oral mucosa: a CD30 + (KI-I) lvmphoprollfcretlvc dis­
order, Oral 011(0/ 33:375- 379, 1997 .

Kabanl S. Cataldo E. Fc lkert h R. cr al: Aty pical lymphoh istiocylic infil­
trate (pscudoly mphornal of the oral cavity, Oral Surg Oral Med Oral

Pat/loI66:587-592 . \988.

Regezi lA , Zarbo RI, Daniels TE. ct al: Oral traumatic granuloma:
characterization of the cellular infiltrate. Oral Slirg Oral Med Oral

Pat1lOf 75:723-7271993.
Sklavcu nou A. Laskaris G: Eosinophilic ulce r of the oral mucosa. Oral

SClrg Oral/ivIed Oral PaIno' 58:43 1-436 , 1984.
Velez A, Ala mtllos F-I. Dean A, ct al: Eosinophilic ulce r of the oral

mucosa: repo rt of a recurr ent case on the tongue. Clin £xp

Drrma/o/22: 154- 156,1997.

Electrical BUTlls

Czerepak CS: Oral splin t therapy to manage elect rical burns of the
mouths in child ren. Ciin Piast SlIrg 11 :685-692,1984.

Gormley MB. Mars hall J. Iarrett W, er al: Therma l t rauma: a review of
22 electrical burns of the lip. J Oral Surg 30:53 1-533.1972.

Leake IE. Curtin IW: Electrical burns of the mouth in children, Clin

P/ast Sllrg II :669-683, 1986.
Taylor LB, Wal ker I: A review of selected microstomia prevention

epplla nces. Pcdiatr Denl 19:413-418. 1997.
Vasquez IC, Shuster man EM, Hansbrough IF: Bilateral facta! nerve

pare fvsls after high voltage elect rical injury, I Burn Care Rdmbil
20:307-308, 1999.

ORAL & MAXILLOFACIAL PATHOLOGY

Oml Adverse Reactions 10 Chemicals
Baruchin AM, Lustig IP, Nahhel i 0, ct al: Burns of the oral mucosa'

report of 6 cases. I Cramomoxtitotac Sarg 19:94-96, J 991.
Buck IF, Zeff S, Kaln ins L. ct al : The treat ment of intrao ral chemical

burns, J Oral Ti,er 2: 101-106. 1965.

Dtrehce R, Lombardi T: Gingiva l and mand ibu lar bone necrosis
caused by a paraformaldehydc-contatntng peste. £ndod Dt'1II
Traumato! 14:196- [98, 1998.

Fanibunda KB: Adverse response to endodontic material containing
paraformeldehvdc. Sr Dent J 157:231- 235. 1984.

Frost DE. Barkmete r WW. Abrams H: Aphthous ulcer-a treatment

com pl icatio n. Oral SlIrg Ora! ""fed Oral Patho! 45:863-869, 1978.
Cato t A, Arbelle I. Letberrnan A. ct al: Effects of sodiu m hypochlorite

on soft tissues aft er its inadvertent in jecti on beyond the root apex,
I Endod 17:573-574, 1991.

Gottlieb OS: Localized gingival denudation. alveola r necrosis and
sequestratio n- a case repo rt , Periodonla! Case Rep 4: 1-2,1 982.

Rees TO. Orth CF: Oral ulcerations w it h use of hydrogen peroxide, I
Periodonlol 57:689-692, 1986.

NOllillfectious Complications of Antineoplastic Therapy

Cronic FI: A review of the Marx protocols: prevent ion and manage­
mcn t of osteoradionecrosis by combining surgery and hyperbaric
oxygen the rapy, SAD! 53:469-471, 1998.

Drelzen 5: Description and incidence of oral complications. Consensus
Development Conference on Droll Ccmpllcations of Cancer Therapies:
Diagnosis, Prevention , and Treatment, NCI MOf/ogr 9: 11 -15, 1990.

Marx RE, Ich nson RP. Kline SN: Preventi on of osteoradionecrosis: a
random ized pros pective cli nica l trial of hyper bari c oxygen versus
penicillin, J Am Dent Assoc 111:49-54.1985.

Niedermeier W. Matthaeus C, Meyer C. ct al: Radiation-induced
hyposal fvatton and its t reatment with ora l pilocarpine, OralSurg
Orat Med Ora! Palllol Oral Radial Elldod 86:541-549. 1998.

Plcvova P: Prevention and treatment of chemothe rapy- and radiotherapy­
induced oral mucositi s: a review. Orat OncoI35:453-470. 1999,

Symonds RP: Treatment - induced mucositi s: an old problem with new
remedies. Br J Cancer 77: 1689- 1695, 1998.

Anesthetic Necrosis

Carro ll MJ: Tissue necrosis foll owin g a buccal infiltration. Br Dent J

149:209-210. 1980.
Giunta I. Tsamsourls A, Cataldo E. ct al : Pcstancstbcuc necrotic

defect. Oral Surg Oral Med Oral PaI110140:590-593 , 1975,

Schaffer J. Collman HI. Levy B: Changes in the palate color and form
(Case 91. De'nt Radiogr pnotogr39:3-6. 19-22. 1966.

Exfolia tive Cheiliti s
Abdul Gaffoor PM: Perio ral contact dermatitis: .J case report, Curis

33:280 . 1984.
Axell T. Skoglund A: Chronic lip fissures. Prevalence. pathology and

t reatment. If/t 10 m! SlIrg 10:354- 358, 1981.
Daley TO. Gup ta AK: Exfoliative cheil it is. I Oral rtTthol Med 24:177­

179,1 995.
Frecm ol~ S, Stephens R: Cheilitis: analysis of 75 cases referred toa

co ntact dermatitis cli nic . Am JConlaCI Dermal 7: 146- 151, 1996.
Reade PC. Sim R: Exfoliative cheilitis-a factitious disorder? ItIIl Oral

Maxll/ofacSurg 15:313-317. 1986.
Reichart PA, Weigel 0, Schmldt-wcsthausen A. er al : Exfoliative

cheilitis (EC) in AIDS: association with Candida infection, I oral
Pathot Med 26:290-293, 1997.

Rosenquis t B: Mcd ian lip fissure: etiology and suggested treatment,
Oral SlIrg Ora! Med Oral Parno! 72: 10-14. 1991.

Taniguch i S. Keno T: Exfo liat ive cheilitis: a case repor t and review of
the lit erature, Dalila /of 196:253-255. 1998.



CHAPTER H • Phy sk al and Chemlcai tniuri es

Thomas IR, Greene Sl , Dicken CIf: Factitious cheil i tis. I Am M ad

Dermalol 8:368 -3 72, 1983 .

SlIbmucosal Hemorrhage
Akalay J, Ingber A, Sandbank M: Mask phenomenon: pos temcs!s

facial purpura, Cutis 38: 28, 1986.
Kravitz P: The clinica l pi ctu re of "cough purpura," benign and non­

thrombocytopenic erupti on, Va Med 106:373-374 , 1979.

Wilkin IK: Benign parturient pu rpura, lAMA 239:930, [978 .

wood NK, Goaz PW: Differential diagnos is of oraf and maxi/fofaciaf

lesions. ed 5. pp 187- 189 . St l ouis, 199 7. Mosby.

Ora l Trauma from Sexual Practices
Da mrn DO, W hite OK, Brinker CM: Variatio ns of pa latal ery thema

secondary to fel lati o, Dra t SlIrg Oral Med Oral PaOlO1 52:4 17- 421.

1981 .
Elam At.: Sexua lly related trauma: a review, Ann Emerg Med 15:576­

584, 1986.
Farman AG, Van Wyk CW: The feature s of non- in fectio us ora l lesions

caused by fellatio , J Dent Assoc 5 Africa 32 :5 3-55. 19 77 .
Leider AS: Int raoral ulcers of questio nable origin, J Am Dent Assoc

92: 1177-1178 , 1976 .

Mader Cl.: lingual frenum ulcer resul ti ng from orogerural sex. 1 Am
vent Assoc 103:88 8-890, 198 1.

Terezhalmy GT: Oral man ifestations of sexually related diseases, Ear

Nose Throat 1 6 2:287- 296 , 1983 .

Van Wyk CW: Oral lesions caused by habits, Forensic Sci 7:41-49, 1976.

localized Exogenous Pigmentations
Buchner A, Hansen l S: Amalg am pigm entation (amalgam tattoo) of

the oral mucosa: a clini copathologic study of 268 cases, Oral Surg

Oral Med Oral Pathol 49 : 13 9-1 4 7. 1980.

Daley TO. Gibson 0 : Practical applications of energy dispersive x- ray
microanalysis in diagnosti c oral path ology. Oral Surg Ora l Med Oral

PathoI 69:339-3 44. 1990.

Forsell M. Larsson B, Ljungqvist A. et 031: Mercury content in amalgam
tattoos of hum an oral mucosa and its relation to local t issue reac­
tions, fur I Oral Sci 106:58 2-587, 199 8.

Man! NI: Gingival ta ttoo: a hither to undescri bed mucosal pigmenta­
tion, Quintessence Int J6 :157-159, 1985.

Muller H, van der ve lden/Semdcrubun EM: Tattooing in maxill ofacial
surgery, I Cmnio maxillofac Surg 16:3 82-384, 1988.

Peters E, Gardner DG: A method of disti ngui shing between amalgam
and graphite in tissue, Oral SlIrg Oral Med Oral Patllol 62:73-76,

1986.
Slabber! H. Ackerm ann Gl , Alti ni M: Amalgam tattoo as a means for

person identificat ion . I Forensic Odomostomatot 9: I 7-23. 199 1.

Systemic Metal Intoxication
Dummer CO: Systemic significance of oral pigmentation and discol­

ore tto n. Pas/grad Med 49(1 ):78-82 , 19 71.

Fung r-.K , Bowen Dl : Silver products for medical indicat ions: risk ­
beneftt assessment , c li n Taxical 34: [1 9-126 . 1996.

Gordon NC, Brown 5, Khosla Vivl, et 031: Lead po ison ing: a compre­
hensive review and report of a case. Oral Surg Oral Med Ora l pathol

47:500-512 , 1979.

Graeme KA. Pollack CV [r : Heavy metal toxic ity. part I : arsenic and
mercury, I Ernerg Med 16:45-56. 1998 .

Graeme KA. Pollack CV Ir: Heavy metal toxicit y, part II : lead and meta l
fume fever. I Emerg Med 16: [7 1- 177 . 1998 .

tycr K. Goodgold J. Eberstein A, et al: Mercury pois on ing in a dentis t,
Arch Neurol 33 :7 88-790. 1976 .

Martin MD, Williams BI, Charleston JD, ct .11 : Spontaneous exfoliation
of teeth following severe elemental mercury po ison ing: case report
and histological investigation for mechanism . Oral SlIrg Ora l Med

Oml Patllol Oral Radial Endod 84 :4 95- 501 , 1997 .

283

Smoker's Melanosis
Axell T. Hedin CA: Epidemiologic study of excessive oral melan in pig­

mentat ion w ith special reference to the in fluence of tobacco
habits. Scand I Dent Res 90:434-44 2, 1982.

Hedin CA: Smokers' melanos is, Arch Dermatot IJJ : 1533-1 538 , 1977 .

Hedin CA, AxeJ[ T: Ora l melanin pigmentation in 467 Thai and
Mala ysian people wi th specia l emphasis on smo ker 's melanosis. I
Oral Patllol Med 20:8- 12, 199 1.

Hedin CA, Larsson A: The ultrastructu re of the ging ival epitheli um in
smokers' mela nosis . J Periodontal Res 19:1 77 - [9 0 . 1984 .

Hedin CA. Pindbo rg II. Daf tary OK. et al : Melanin depigmentation of
the pala tal mucosa in reverse smokers: a preli minary stud y, I Ora l

Pathol Med 21:440-4 44, 199 2.

Ramer M, Burakoff RP: Smoker 's melanosis. N YState Dent J63 :20-21 ,

199 7.

Drug-Related Discolorations of the Oral Mucosa
Btrek C, Main IHP: Two cases of oral pigment ati on associated with

quinidine therapy. Oral Surg Oral Med Oral PathoI 66:59- 61. 1988.

Cale AE, Freedman PO, lumerman H: Pigmentatio n of the jawbones
and teeth secondary to mi nocycJine hydroch loride therapy. J

Periodon tal 59: 11 2- 114, 1988.

Cock ings jM . Savage NW: MinocycJine and oral pigmentation, Aust

Dent J 43 : 14- 16, 1998.

Dummer CO: Oral mucosal discolorations related to phar macot hera­
peutics. 1 Oral Ther Pharm I: 106- 11 0. 1964.

Granstein RD. Sober AI: Drug- and heavy metal- indu ced hypcrp ig­
mentation, I Am Acad Oermasot 5: 1- I8. 198 1.

Hood AF: Cutaneous side effects of cancer chemotherapy, Med Clin

NorthAm 70: 187-209.1986 .

langford A, Pohle H- D, Gelderblom H. et .1[: Oral hyperptgmenterlon
in Htv-lnfected patients, Oral Surg Oral M ed Oral Patho l 67 :30 1­

307 . 1989.
Peru sse R, More ncy R: Oral pigmentation induced by Premartn . Cutis

48:61-64. 1991.

Trallma tic Osseous and Chondromatous Metaplasia
Cutr ight DE: Osseous and chondromatous metapla sia caused by den­

tures. Oral Surg Oral Med Drat Pathol 34:6 25-633. 1972 .

Daley TO, Da mm DO, Wysocki GP. et al: Aty pical carti lage in reactive
osteoca rttlagenous metaplasia of the traum ati zed edentulous
mandibular ridge, Oral Surg Oral Med Oral Pathol Oral Radiol Ended
83'26 -2 9.1 997 . I

Lello GE. Makck M: Submucosa l nodular chondrometaplasia in den­
ture weare rs. J Prostll el OenI54:237-240 . 1985.

Magnus son BC. Engstrom H. Kahnberg K-E: Metaplastic form ation of
bone and chondroid in flabby ridges. Br J Oral Max i/lofac Surg

24:300- 305. 198 6.

Spontaneous Sequestration
Pedlars J: Heali ng fcllowtng full thi ckn ess excision of human palatal

mucosa, Brit I plasl Surg 38 :347 -351, 1985.

Peters E, Lovas GL. Wy socki GP: lingual mandibular sequestratio n
and ulceration, Oral Surg Oral Med Oral pathol Ora l Radial Ended
75:739- 743, 199 3.

Sonnier KE. Horn ing GM: Spontaneous bony exposure: a report of 4
cases of idiopathic exposure and sequestrati on of alveolar bone. I
PeriodontoI68:758- 762 . 1997.

Antra l Pseudocysts
Allard RHB, van der Kwast WAM. van der Waal I: Mucosal antra l

cysts: review of the lite rature and repor t of a radi ographic survey,
Drat Surg Oral Med Oral Pathol 5 1:2- 9, 1981 .

Busaba NY, Salman so : Maxill ary sinus mucoceles: clinical presenta­
tion and long-term results of endoscopic surgical treatment.
Laryngoscope 109 : 1446-1 449, 1999.



~,

284

Carter tc. Cala me! A. Haller A, et .'II : Seasonal vart atto n in max illary
antral pseudocyst in a general cl inical populati on. Dentomaxillofac
Radiol27 :22 -24. 1998.

Gardner DC: Pseudocysts and retention cysts of the maxilla ry sinus,
Oral Surg Oral Med Oral Parhat 58:561-567, 1984 .

Gardner DG. Gulla ne PI: Mucoc eles of the maxil lary sinus . Drat Surg

Oral Med Oral Parhat 62 :538-543. 1986.

Ikeda K. Takahash i C. Oshima T, et .'II : Endo nasal endoscop ic marsu­
pialization of parenasal sinus mucoceles. Am J Rllino/ 14:107-11 1.

2000.
Kaneshiro S. Nakajima T. Yoshikaw a Y, er .'II: The postoperative max­

illary cyst: report of 71 cases. } Drat Surg 39 :191-198,1981.

Ccrvico" JCi,d Emphysema
Bohnenkamp DM: Subcuta neous facial emphysema resu lting from

routine tooth prepa ration : a clinical report. I prosthct Dent 76:1-3 .
1996.

Horowitz I, Hirshberg A, Freedma n A: Pneumomediastinum and sub­
cuta neous emphysema following surgical extraction of mandibu­
lar third molars: three case reports. Drat Surg Orat Med Oral Pathol

63:25-28,1987.

ORAL & MAXILLOFACIAL PATHOLOGY

Karras SC. Sexton JJ : Cervicofacial and medias tinal emphysema as the
result of a dental procedure. I Emer Med 14:9- 13. 1996.

Martln-Granizo R. Herrera M. Garcle- Gonzalez D. et ,11 : Pneumo­
parotid in childhood: report of IwO cases. I Oral Maxillo{ac Surg
57:1468-1471.1999.

Reznick lB. Ardary we: Cervicofacial subcutaneous air emphysema
after den tal extraction. I Am Dent Assoc 120:417-419. 1990.

Myospherulosis

Dunlap Cl, Barker BF: Myospherulosis of the jaws, Ora l Surg OmlMed
Ora! PathoI50:238-243. 1980.

l ynch DP. Newland JR, McClendon lt : Myospherulosis of the ora!
ha rd and soft trssucs.j Oral Maxif/o{ac Surg 42:349-355. 1984.

Moore IW. Brekke IH: Foreign body giant cell reaction related to place­
ment of tetracycline-treated polylactic acid: report of 18 cases.'
Orat M axilf o{ac Surg 48:808-812. 1990.

Sarka r S. Gangane N. Shar ma S: Myospherulosis of maxillary sinus­
a cas e report with review of literat ure. Indian J Pathol Microbiol
41:491-493, 1998.

Wa llace Ml, Neville BW: Myospherulosis: repor t of a case, I Perio­

don tal 61:55-57. 1990.



Allergies and Immunologic
Diseases
CHAPTER OUTLINE
Recurrent Aphthous Stomatitis

Minor Apht hous Ulcerations
Major Aphthous Ulcerations
Herpetifo rm Apht hous Ulcerations

Behcet's Syndrome
Sarcoidos is
Orcfacial Granulomatosis

Wege ner 's Granulomatosis

Allergic Mucosa l Reactions to
Systemic Drug Administration

Allergic Contact Sto mat itis
Perioral Dermatitis
Contact Stomatitis from Artificial

Cinnamon Flavoring
Chronic Oral Mucosa l Contact

React ions to Denta l Amalgam
Angioedema

RECURRENT APHTHOUS STOMATITIS
(RECURRENT APHTHOUS ULCERATIONS;
CANKER SORES)
Recurrent aphthous stoma tit is is one of the most com­
mon oral mucosal pathoses. T he reported prevalence in
the general pop ulation varies from 5 % to 66 %, with a
mean of 20 %. The hypotheses of its pa thogenesis are
numerous. As soon as one investigator claims to have
discovered the defi nitive cause, a subseq uent report dis­
credits the discovery. Differen t subgroups of patients
appear to have different causes for the occ urrence of
aphthae. These factors s uggest a disease process that is
triggered by a variety of causative agents, each of which
iscapable of prod ucing the disease in ce rtai n subgroups
of patients. To state it Simply, the cause appears to be
"different things in d ifferent people."

Although no single triggering agent is responsible, the
mucosal destruction appears to represent a T cell­
mediated imm uno logic reaction . Analysis of the pe riph­
eral blood in patients with aphthae shows a decreased
ratio of CD4 + to CD8 + T lymphocyt es , increased
Tcell- recep tor y8+ ce lls, and increased tumor necrosis

fa cto r-a . When developing aphthae have been invest i­
gated locally, a heavy inflammatory infiltrate is no ted,
a nd approximate ly 80 % of the cells in the affected
mucosa and underlying lamina propria are T lympho­
cytes. Although some inves tiga to rs s uggest the process
may involve an antibody-dependent cellular cyto­
tox icity, most believe the destruction is due to a direct
T lymphocyte-mediated cytotoxi city . Evidence of the
destruc tion of the oral mucosa med iated by these lym­
phocytes is strong, but the initiating causes are elusive
and most likely highly variab le.

The following a ll have been reported to be responsible
in certain subgroups of patien ts (a nd each discounted in
other subgroups l):

• Allergies
• Genetic predisposit ion
• Nutritional deficiencies
• Hematologic abnorma lities
• Hormonal influences

• infectiou s agents
• Trauma

• Stress
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Wh en all the various subgroups are combined, the
various causatio ns cluster into three catego ries:

I , Primary im munodysregu lat ion
2. Decrease of the mucosal barrier
3. Increase in antigenic expo sure
One or more of these three factors may be involved in

subgroups of pat ients,
Recurrent aphthous stomatitis demon strat es a defi nite

tendency to occur along family lines, In addit ion, several
invest igators support genetic pred isposition: these clin i­
cians have associated certain histocomp atibility anti gen

(HLA) types w ith subgroups of pat ients wi th apht hous
stomat itis. HLA-B12, B5J. and Cw7 are some of the
numerous types that have been mentioned; as expec ted.
however, these findings are not present cons istently.
Interestingly, the predominantl y mucocutaneous form of
Behcet's syndrome (Behcet's disease) (see page 290)

exhibits significa nt aphthous like oral ulceration sand also
hasbeen associated w ith HLA-B12. Two other disorders­
Crohri 's disease (see page 733) and celiac disease-have
been associated w ith certain HLA types and exhibit an
increased frequency of aphthouslikc ulcerat ions.

Stress, wi th its presumed effects on the im mun e
system, directl y correlates w ith the presence of aph thous
stomatitis in some groups. In studies of professiona l stu­
dents, recurrences clustered around stressful periods of
the academic year; conversely, peri ods of vacation were
associated wi th a low frequen cy of lesions.

Aphthouslike ulcerat ions have occurred in pati ents
with systemic immunodysrcgulat ion s. Patien ts w ith
cyclic neutropenia (sec page son occasionally have
cycles of aphthouslike ulcerations that cor respond to the
periods of severe immunodysregula tion. Resolution of
the neutropenia term inates the cycle of ulcerat ions. In

addit ion, pat ients w ith acquired immunodeficiency syn­
drome (AIDS) have an increased frequency of severeaph ­
thous stomatitis (see page 243). This is not surpris ing
w hen one considers the relative ly increased percentage

of CD8+ cells, wh ich occurs as a result of the reduct ion
in CD4 + T lymphocytes in that disease.

The mucosa l barrier appears to be important in the
prevent ion of aphthous stomat it is and might explain the
a lmost excl usive location of aphthou s stomat itis on
nonkeratin ized mucosa. Nu merous factors that can
decrease the mucosa l barrier increase the freque ncy of
occ urrence; converse ly. those a ssocia ted wit h an

increased mucosa l barrier have been correla ted w ith

decreased ulcerations. Certai nly. traum a ca n decrease
the mucosal bar r ier locally and has been associ ated w it h
aph thae. In add it ion to thei r effects on the hemato logic
system, most of the nutritional abnormalities associa ted
with aphthae (e.g., B i 2, folate, and iron deficiencies)
also cause a decreased relati ve thickness of the oral
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mucosa. Alt hough th e effec ts of tobacco byproductson
the imm une syste m are unclear, the use of tobacco prod­
ucts has been associat ed w ith increase d keratinization
of the oral mucosa and a decreased frequency of aph­
thae. In a small subset of female pat ients, a negative
associatio n was reported between the occurrence of
aph thae and the lu teal phase of the menstrual cycle,a
period of mucosa l proli ferati on and kerat inization. In
addition . these same pa tient s often experience ulcer­
free periods dur ing preg nancy.

An ant igen ic stimulus ap pea rs to be the primary lni­
tiating factor in the immune - mediated cyto toxic destruc­
tion of the mucosa in man y pa tients . N umerous antigens

have been explored; as expec ted. however, no one
an swe r is true in a ll subgroups of patients. M icrobiologic
agents, such as the L forms of streptococci, herpes sim­
plex virus (HSV), varicella-zoster virus (VZV), aden­
ovir us, and cytomegalov ir us (CMVl. have been impli­
cated. It is known that patients can exhibit herpesvirus
wi thin the epi thelium w it hout having a product ive infec­
tion , and small subgroups of pat ients have attacks 01
ap hthous stomatiti s that coincide w ith asymptomatic

viral shedding and elevated viral titers. Finally, other
investigators have discovered subgroups of patients who
respond well to a strict eli mi nation diet or the removal
of specific foods found to be allergenic by patch testing.

An increased prevalence of aphthou slike ulcerations
has been noted in a variety of systemic disorders (Box
9- 1). These ulcerations are typicall y identical clinically
and histopathologically to those noted in otherwise
healt hy indivi duals. In many cases, resolu tion of thesys­
temic disord er produces a decreased frequency and
severity of the mucosa l ulcerations.

Box 9- 1 Sy stemic Disorders Associated "Villi
Recllrrent A/Jilt/lOllS Stomatitis

• Bebcet 's syndrome
• Celiac disease
• Cyclic neutropenia
• Nutritional deficiencies
• IgA deficiency
• Immunocompromised conditions, including HIV disease
• Inflammatory bowel disease
• MAGIC syndrome (mouth and genital ulcers with inflamed

cart ilage)
• PFAPA syndrome [periodic fever,aphthous stomatitis.

pharyngitis, cervical adenitis)
• Reiter's disease
• Sweet's syndrome
• Ulcus vulvae acutum



CHAPTER H • Allergies mlft tmmunoiogic Diseases 287
..

Figure 9-3 • Minor aphthous ulcerati on. Single ulceration of
the anterior buccal mucosa.

Figure 9-2 • Minor aphthous ulcerations. Two ulcerations of
different sizes located on the maxillary labial mucosa.

Figure 9 -1 • Minor aphthous ulcerati on. Erythematous halo
encircling a yellowish ulceration of the lower labial mucosa. (Cour ­
tesy of Dr. Dean K. White.)

Thethreecl inical variations of aphth ous stomatitis arc:
I . Mi nor
2. Majo r
3. Herpetifo rm
Minor aphthou s ulc erations are the most common

and represent the form present in up to 80% of those
affected. Major aphthous ulcerations (also known his­
torically as Sutton's dise ase or periadenitis mucosa
necrotica recurren s [PMNRJ) occur in approxim ately
10% of the pat ients. The remaining pat ients have her­
petiform aphthou s ulcerations.The minor and major
forms most likely represent variations of the same
process. alth ough herpet iform aphthae demonstrate a
unique pattern . Some investigators differentiate the her­
petiform variant beca use of supposed evide nce of a viral
cause. but the proof is weak and does not just ify its dis­
tinction from the other aphthous ulcerati ons. Some
authors include Behcet's syndrome as an additional vari ­
ation of aphthous stomatitis. but this mul tisystem dis­
order is more complex and is considered later in this
chapter.

Clinical Features
Minor aphthous ulcerations. Patient s with m ino r aph­

thous ulcerations experience the fewest recurrences, and
the individual lesions exhibit the shortest duration of the
three variants. The ulcers arise almo st exclusively on
nonkerati nized mucosa. The lesions may be preceded by
prodromal symptoms of burning. itching. or stinging. w ith
thedevelopment of an ery themato us macule. The macule
develops an ulcerat ion tha t is covered by a yellowish­
white. removable fibrinopurulent membrane and is encir­
cled by an ery thematous halo (Figure 9- I) . Classically.
the ulcerations measure between 3 and 10 mm in diam­
eterand heal with out scarr ing in 7 to 14days (Figure 9-2) .
From one to five lesions may be present during each
episode. and the pain often is out of proport ion for the
sizeof the ulceration. The buccal and labial mucosae are
the most commonly involved sites, followed by the ven­
tral surface of the tongue. mucobuccal fold . floor of the
mouth. and soft palate (Figure 9-3). Involvement of ker­
atinized mucosa (e.g.. hard palate. gingiva. dorsal surface
of the tongue. and vermilion border) is rare and usually
represents extension from adjace nt nonkera tinizcd
epithelium. Develop ment of min or aphthae usuall y
begins in childhood or ado lescence. and the recurrence
rate is highl y variable. ranging from one ulcerati on every
few years up to two episodes per month. Females arc
affected more frequent ly than males.

Major aphthous ulcerations. Ma jor apht hous ulce r­
ations are larger than mi nor aph thae and demonstrate
the longest durati on per episode. The number of lesions
is usua lly intermediate between that seen in the minor
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Figure 9 -4 • Major aphthous ulceration . Large, deep, and irreg­
ular ulceration of the posterior buccal mucosa. Note extensive
scarring of the anterior buccalmucosa from previous ulcerations.

Figure 9 -5 • Major aphthous ulcerat ion. Large. irregular ulcera­
tion of the soft palate.

and herpeti for m varia nts. The ulcerat ions are deeper
than the mino r variant, measure from 1 to 3 em in dia m­
eter. take from 2 to 6 weeks to heal. and may cause scar­
ring (Figure 9-4). The number of lesions varies from I to
10. Any oral surface area may be affected. bu t the labial
mucosa , soft palate, and tonsilla r fauces are the most
commonly affected sites IFigure 9-5). The onset of major
aph th ae is af ter pubert y. and recurrent episodes may
continue to develop for up to 20 years or more.

Herpetiform aphthou« ulcerations. Herpe tifo rm aph­
thous ulcerat ions demonstrate the greatest number of
lesions and the most freq uent recurre nces. The ind i­
vidua l lesions are small . averaging i to 3 mm in diam­
eter, and as many as 100may be present in a single recur­
rence. Because of their small size and large number, the
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Figure 9-6 • Herpetiform apht hous ulcerations. Numerous pin­
head ulcerations of the ventral surface of the tongue. several of
which have coalesced into larger. more irregular areas of ulceration.

lesions bear a superficial resemblance to a primary
herpes sim plex virus infectio n. Thus they are termed
(rather confusingly) herpeli form. It is common for indi­
vidual lesion s to coalesce into la rger irregular ulcerations
(Figure 9-6 ), The ulcerat ions heal wi thi n 7 to 10 days.
bu t the recurrences tend to be clo sely spaced . Many
pat ients are affected almost constant ly for period s as
long as 3 years. Altho ugh th e non kerat ini zed. movable
mucosa is affected most frequent ly. any ora l mucosal
surface may be involved. There is a fema le predomi­
nance, and typically the onset is in adul th ood.

Furt her classi fica t ion of all three ty pes Is valuable
w hen plannin g the most approp ria te diag nosti c evalua­
t ion and therapy. The lesions are diagnosed as simple
aphthosis when they appear in patients wi th few lesions
that heal w ithi n I to 2 weeks and recu r inf requently. In
contrast. pati ents with complex aphthosis have numer­
ous or large lesion s. new lesions developing as older
lesions resolve, severe pai n, and (occasionally) associ­
ated gen ital or per ianal lesio ns.

Histopathologic Featu res
The histopa th ologic picture of ap hthous stomatitis is
cha racterist ic bu t not pathognomonic. The earl y ulcer­
at ive lesions demonstrate a central zone of ulceration,
w hich is cove red by a fib ri nopuru lent memb rane. Deep
to the area of ulcerat ion. the connect ive tissue exhibits
an increased vascularity and a mi xed inflammatory cel­
lu lar in filtrate that cons ists of lymphocyt es. his tiocytes.
and polymorphon uclear leukocytes. The epit heli um at
the margin of the lesron demonst rates spongi osis and
numerous mononuclear cell s in the basilar one thi rd. A
band of lymphocytes in term ixed with histiocytes is
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Figure 9 -7 • Major aphthous ulceration. A. l arge ulceration of the left anterior buccal mucosa.
B. Same lesion after 5 days of therapy with betamethasone syrup used in a swish-and-swallow
method. The patie nt was free of pain by the second day of therapy. The ulceration healed com­
pletely during the following week.
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present in the superficial connective tissue and sur­
rounding deeper blood vessels.

Diagnosis

No laboratory procedure provides defin iti ve diagnosis.
The diagnosis is mad e from the cli nical presentation and
fromexclusion of other diseases that produ ce ulcerat ions
thatclosely resemble aphthae (see Box 9-1 ). Because the
histopathologic features are nonspecifi c. a biopsy is
useful only in eli minating differential possibilities and is
notbenefic ial in arrivin g at the definitive diagnosis.

Treatment and Prognosis

The patient's medical history should be reviewed for
signs and symptoms of any systemic disord er tha t may
be associated w ith ap ht housl ike ulcerations. Most
patients wit h mild aphtho sis receive either no treatment
or periodic topical therapy that minimizes the freque ncy
and severity of the atta cks.

In patients wi th mild di sease. the mainstay of therapy
istopical corticosteroids. and the list of possible choices
is iong. Most pat ients wi th diffuse minor or herpeti form
aphthae respond well to betamethas one syr up or 0.01%
dexamethasone elixir used in a rinse-and-expectorate
method. Patients wi th localized ulcerat ion s can be treated
successfully wi th 0.05% betarnethasone dipropionate or
0.05% fluocinonide gel. Adrenal suppression does not
occur wi th approp riate use of these medicat ions. Majo r
aphthous ulcerations are more resistant to therapy and
often warrant more potent cort icosteroids (Figure 9-7).
The individual lesions may be in jected w ith t riamci nolone
acetonide or covered wi th 0.05% c1obetasol propionate
gel or 0.05% halobetasol prop ionat e ointm ent. Triamci-

nolone tablets also can be dissolved direct ly over the
lesions. In hard- to- reach areas. such as the tonsillar pil­
lars. beclornethasone diprop icnate aerosol spray can be
used. In resistant cases, systemic corticosteroids may be
required to supplement the topical medicati ons and gain
control. In such instances, prednisolone or betarneth a ­
sene syrup in a sw ish-and- swa llo w method is preferab le
to predn isone tablets. In this way. the ulcerat ions w ill
receive both topical and systemic therapy.

Ma ny other medications have been used in an attemp t
to resolve the disease. Included w it hin the list of thera­
pies are acyclovir. amlexanox. topical 5-aminosalicylic
acid. azelasn ne hydrochl or ide. benzydami ne hydrochlo­
ride. carbe noxo lone sodium, chemical cauterizing
agents. ch lcr hextdln e, colchicine. cyclosporine. dapsone.
deglycyrrh izina ted liquorice. gamma globulin. hydrogen
perox ide. hydroxypropyl cellulose fi lms. inter feron-a.
i rsogladine maleate. levarrusole, LongoVita l. monoamine
ox idase (MAO) inh ibitors. pentoxifvlline, prostaglandin
E- 2 gel. sucra lfate, sodium cromoglycate (cromo lyn).
tetracycli nes. thal idomide. t ransfer factor (extract of
irnrn un ocyt es) . triclosan, and vitamins (especially zinc
sulfate). The success of these therapies is highly vari ­
able. In addi tion. these treatments do not resolve the
underly ing prob lem and are merely an atte mpt to "beat
back brush fi res." Recurrences often continue. alth ough
breaking up the cycle may induce longer disease-free
intervals betwee n attacks. Surgical removal of aphthous
ulcerat ions has been used but is an inappropri ate
therapy. Alt hough laser ablati on shortens the duration
and decreases assoc iated symptoms. its use is of very
limited practical benefit because pat ients cannot return
upon each recurrence.
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Patients w it h complex aphthosis may requ ire a more
extensive eva luatio n for occult systemic disease and a
search for possib le t riggers of the immune-m ediat ed
mucosal destru ction. To go beyond the management of
individual recurr ences is difficult , expensive, and often
fru strati ng. In spite of this. patients w ith severe disease
should be offered the opportu nit y to investigate the
underlying causes.

As previously mentioned. the immune atta cks arc usu­
all y a result of immu nod ysregulation, a decreased
mucosal barr ier, or an elevated antigenic stimulus. T he
evaluat ion for system ic diso rders usually elimi nates the
first tw o causes. Typically. this is followed by patch tests
for anti gen stimuli or an elimination diet for possib le
offending foods. Therapeuti c tr ial s might be instit uted
against the vir uses and bacteria that have been imp li­
cated in subsets of patients w ith ap hthous stomat itis.
The invest igato r shou ld explain to the pat ient that the
underlying causation is diverse; even w ith the most
exhaust ive search, the answer may be elusive. In many
cases, stress appears involved. and all evaluat ions in
these patients w il l be w ithin normal lim its. In spite of the
high likelih ood of an expensive and negative evaluat ion ,
discovery of an und erl ying abnor malit y that can be
treated often leads to permanent resolution or dram at ic
improvement in the course of the recurrences.

BEH<;:ET'S SYNDROME (BEH<;:ET'S DISEASE)
The combinat ion of chronic ocu lar inflammati on and
orogcnital ulcerations was repor ted as early as the era
of the ancien t Greeks, but it was not deli neated until
t 937, when a Turki sh dermatologist, Hulu si Behcet,
described the disease that bears his name. Alt hough the
di sease has been traditionally thought primarily to affect
the oral, genital. and ocular regions, it now is recogni zed
to be a mu iti system disorder.

Alt hough no clear causat ion has been established,
Bchccts syndrom e ha s an immunogene tic basis
because of stro ng associat ions wit h certain Hl A types.
As in aphthous stomati tis. the disord er appears to be an
immunodysregu iati on that may be primary or secondary
to one or more triggers. Investigators have corre lated
attacks to a number of environmenta l ant igens, including
bacteria (especiall y st reptococci). virus es. pesticides.
and heavy metal s.

Hl A-B51 has been linked closely to Behcet' s syn­
drome, and the frequency of bot h the disease (approxi­
mateiy I in tODD) and haplotype is high in Turkey, Iapan,
and the Eastern Mediterranean countries. Thi s dis t ribu­
tion appears correlated to the anci ent "silk route" trav­
eled by the Turks. Sexual reproduction betwee n immi ­
grant s and local s along the route appears to have spread
the genetic vulnerabil ity.

ORAL & MAXILLOFACIAL PATIIOlOGY

Clinical Features

As ment ion ed previously, the highest prevalence occurs
in the Middle East and Japan, w ith a much lower fre­
quency noted in northern Europe, the United States,and
the United Kingdom. At the time of discovery, most
patients are young adu lts, w ith the disease diagnosed
uncommonly in blacks. children, and the elderly.

Ora l involve ment is an impo rtant compo nent of
Bchcet's syndrome, and it is the first manifestation in
25% to 75% of the cases. Oral lesions occu r at some
point duri ng the disease in 99% of the patients and typ­
ically precede other sites of involvement .

Th e lesions are simila r to aph thous ulcerat ionsoccur­
ring in oth erwi se healthy indi vidual s and demonstrate
the same duratio n and frequency. In spite of this, inves­
tigators have shown several statis tically signi ficant clin­
ical var iat ions that are different from typ ical aphthous
ulcerations and may be used to increase the index of sus­
picion for Behcet 's syndro me. When compared with
pati ents wi th aphtha e, a larger percentage of thosewith
Behcet's syndrome demon strate six or more ulcerations.
The lesions commonly involve the soft palate and
oropharynx, w hich are usuall y infrequent sites for the
occurrence of routine aphthae. The individual lesions
vary in size. have ragged bord ers. and are surroundedby
a larger zone of di ffuse eryt hema (Figure 9-8 ).

All three form s of oral aphthous stomatitis may be
seen. Alt hough the majority of affected pat ients have
lesions that resemb le minor aphthous ulcerations. some
repo rts have documented a prevalence of major aphthae
that approaches 40% in patients affected with Behcet 's
syndrome. The herpetiform variant remains uncommon
and is noted in approxtrnately 3% . Pa tients with major
aphth ae often demonstrate more frequent recurrences

Figure 9-8 • Behcet's syndrome. Diffuse erythema surrounding
numerous irregular ulcerations of the soft palate. (From Helm TN,
CamisaC.Allen C. l owder C: Clinical features of Behcet's disease.
Oral Su-:g Oral Med Oral Pathol 72:30, 1991.)
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and more ulcerations per relapse. In spite of more severe
ora l disease, the presence of major aph thae in Behcet's
syndrome does not correlate wi th an increased risk for
more severe systemic expre ssion.

The genital lesions are similar in ap pea rance to the
oral ulcerations. They occur in 75 % of the pat ients and
appear on the vulva, vagina, glans penis, scrotum, and
perianal area (Figure 9-9). T hese lesions recur less fre­
quentlythan do the oral ulcerat ions, are deeper, and tend
to heal with scarring. T he genital ulcerat ions cause more
symptoms in men than in women and may bediscovered
only by J routine exami nation in wome n.

Common cutaneous lesions include erythema tous
papules, vesicles, pus tules , pyoderma, fo llicu litis , acne­
iform eruptions, and erythema nodosu m-l ike lesions.
From a diagnostic stand point, one of the most important
skinmanifestations is the presence of positive "pa the rgy."
One or 2 days after the in ject ion of an inert substance
(e.g., sterile saline), a tubercui in- like skin reacti on or
sterile pustule develops (Figure 9- 10). Th is skin hyper­
reactivity (pathcrgv) appea rs to be un ique to Bchcet 's
syndrome and is present in 40 % to 88 % of patients w ith
this disorder.

Ocular involvement is present in 70 % to 85 % of the
casesand is more frequent and severe in males. The most
common findings are posterior uveitis, conjunctivitis,
corneal ulcerat ion, papi lledema, and arter itis. Although

Figure 9 -9 . Behcet 's syndrom e. Numerous irregular ulcerations
ofthe labia majora and perineum. (From Helm TN, Camisa C.
Allen C, Lowder C: Clinical features of Behcet 's disease, OralSurg
Oral Med OralPathol 72:30 , 1991.)
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Behcet or ig ina lly descr ibed hypopyon (pus in th e
ante rior chamber) as a cause of blindness, this findi ng
currently is rare. Th e most common secondary ocular
complications are cataracts, glaucoma , and neovascu­
larizati on of the iris and ret ina .

Arthritis is one of the more common minor man ifes­

tati ons of the di sease and is usuall y self-l imit ing and
nondefor ming. The knees, w rists, elbows, and ank les are
affected most frequent ly.

Centra l nervo us system (eNS) involvement is not
common but. w hen present, is associated w ith a poor
prognos is. From 10 % to 25 % of the pa tientsdemonstrate
eNS involvement, and the alterations prod uced result in
a number of changes that include paralys is and severe
dementia.

Other alterat ions may be seen that involve the car­
diovascu lar, gastroi ntest inal, hematologic, pulmonary,
muscular, and renal systems. These most likely occur
secondary to vascul it is and create a variety of cli nical
presentatio ns.

Diagnosis
No laboratory finding isdiag nostic of Beh,et's syndro me.
In an attempt to standardize diagnoses, definitive criteria
have been developed. Table 9- 1 delineates the require­
ments proposed by the Behcet's Interna tional Study
Group. Alt houg h th is system is used Widely, many
autho rities exclude acneiform skin lesions in young
adults from the criteria because of the high prevalence
of this finding in an otherwise normal populati on.

Histopathologic Features
The histo patho logic features are not specific for Behcet 's
syndrome and can be seen in many disorders, including

Figure 9 -10 . Behcet 's syndrome. Sterile pustule of the skin
that developed 1 day after inject ion of saline. This reaction is
termed cutaneous pathergy.
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SARCOIDOSIS

Table 9 -1 tntemational SII/dy Group Criteria
for lite Diagnosis of Behcet 's Disease

Clinical Features
Sarcoi dosis has a worldwide dist ribution but is recog­
ni zed more commo nly in the developed world. In North
America, blacks are affected 10 to 17 tim es more Ire­
quent iy than w hites. There is a slight female predomi­
nance, and the disease typicall y arises between 20 and
40 years of age.

Sarcoidosis most comm onl y app ears acutel y over a
period of days to weeks. and the symptoms are variable.
Common clinical symptoms include dyspnea. dry cough.
chest pai n, fever, malaise, fati gue, arth ralgia, and weight
loss. Less frequently. sarcoidosis arises insidiously over
month s to year s, w ithout significant symptoms: when
cli nicall y evident, pulmonary symptoms are most
common. Approx imate ly 20% of patients have no symp­
toms, and the disease is discovered on routine chest
radiographs.

Although any organ may be affected, the lungs, lymph
nodes. skin. eyes, and salivary glands are the predomi­
nant sites. Lymphoid tissue is involved in aimost all cases.
The mediastinal and paratracheal lymph nodes are
involved commonly. and chest radiographs frequently
reveal bilateral hil ar lymphadenop athy. Approximately
90% of affected patients w i ll reveal an abnor mal chest
radiograph sometime during the course of their disease.
Cutaneous manifestatio ns occur about 25% of the time.
These often appear as chronic, violaceous, indurated
lesions that are termed lupus pern io and frequent the
nose, cars, lip s, and face (Figure 9- 11). Symmetric, ele­
vated. indurated. pu rplish plaques arc also commonly
seen on the limbs. back. and buttocks. Scattered. non­
specific , tender ery thematous nodu les. known as ery­
thema nodosum, frequent ly occur on the lowe r legs.

Ocular involveme nt is noted in 25% of the cases and
most often appears as ant erior uveitis. Lesions of the
con junctiva and retin a may occur/ Involvement of the
lacr imal glands often produces 'keratoconjunctivitis
sicca: the saliva ry glands can be altered similarly, with
resul tant cl inica l enlargement and xerostomia . Signifi­
cant enlargement can occur in any major or minor sali­
vary gland. Removal of int raoral rnucocelcs that occur in

react ion and DNA and RNA in situ hybr idi zat ion tech­
niq ues have detected abnorm ally high levels of mycobac­
terial DNA in bro nchoa lveolar lavage material from
pati ents w ith sarcoidosis. The inappropriate defense
response may result fro m pro longed or heavy antigenic
exposu re, an im munodysregulatio n (genetic or secondary
to other factors) that prevents an adequate cell -mediated
response, a defecti ve regulation of the init ial immune
reaction , or a combinatio n of all three of these factors.
Future studies are needed to confirm a definiti ve rela­
ti onship between sarco idosis and any in fectious agent.
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Min or. major. or herpet ifo rm aphthae

Ant erior or posterior uveit is, cells in
vitreous on slit-lamp examination. or
retinal vasc ulitis

Erythema nodosum, pseudofol1 iculiti s or

papulop ustular lesio ns. or acneiform
nodules noted in postadolescent
patients not receiving corticosteroids

Read by physician at 24- 48 ho ursPosit ive pathergy
test

Skin lesion s

Recurrent oral
ulcerat ion

Plus two of the following:
Recurrent genital Aphthae-like ulcerations

ulcerations
Eye lesions

aphthous stomatitis. The pattern most frequent ly seen is
called Jeukocytocla stic vasculiti s. The ulceration is sim­
ila r in appearance to that seen in aphthous stomat it is,
bu t the small blood vessels classicall y demonstra te int ra­
mural invasion by neutroph il s, karyorrhexis of neu­
trophils, extravasatio n of red blood cells, and fib r inoid
necrosis of the vessel wa ll.

Treatment and Prognosis
The oral and genita l ulcerations typicall y respond well
to potent top ical or in trales ional cort icosteroids . In more
severe cases. thi s therapy can be comb ined w ith oral
colchicine or dapso ne. Patients that fail thi s ini tiai con­
servative approach often require thali domi de, low-d ose
methotrexate. or systemic cor ticos tero ids. Severe ocular
or systemic disease often necessitates combined use of
systemic immuno suppress ive agen ts (e.g.• cortico­
steroids. cyclospo rine. azathiop rine, lnterferon-n za).

Behcet 's syndrome has a highly variable course. A
relapsing and remitti ng patte rn is typ ical, w ith attacks
becomi ng more intermittent after 5 to 7 years. Morta lity
is typi cally low : w hen noted, it most frequently is sec­
ondary to pulmonary hemorrha ge, CNS hemorr hage, or
bowel perforat ion. In the absence of CNS disease or sig­
nificant vascular complications. the prognosis is gener ­
ally good .

Sarcoi dos is is a multi system granulomatous disorder of
unkno wn cause.Theevidence implicates improper degra­
dat ion of antigenic material w it h the formation of non ­
caseat ing granulomatous inf lammat ion . The nature of the
ant igen is unknown, and probabl y several diffe rent ant i­
gens may be responsib le. Sensitive polymerase chain
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Figure 9 ~11 • Sarcoidosis. Violaceous indurated plaques of the
right malar area and bridge of nose. (Co urtesy of Dr. George
Blozis.]

the salivary glands affected by the granulomatous
process has led to the ini tial diagnosis in some cases.
The salivary gland enlargement , xerosto mia. and kerato ­
conju nctivitis sicca can combi ne to mimic Sjogren syn­
drome (see page 401 ).

Although lymphoi d. pulmo nary, cutaneous. and
ocular lesions are most common, virtually any organ
system may be affected. Other potent ial sites include the
endocrine system, gastrointestinal tract, heart. kidneys.
liver, nervous system, and spleen. Intra osseous lesions
may occur and most commonly involve the phalanges.
metacarpals. and metata rsals. Less frequently, the skull.
nasal bones. ribs, and vertebrae arc affected.

Twodistinctive clinical syndro mes are associated w ith
acute sarcoidosis. Lofgren 's syndrome consists of ery ­
thema nodosurn, bilateral hil ar ly mphadenopa thy, and
arthra lgia. Patients wi th Heerfordt's syndrome (uveo­
parotid fever) have parot id enlargement, anterior uveitis
of the eye, facial para lysis, and fever.

If salivary gland and lymph node involvement are
excluded, clinica lly evident oral mani festat ions in sar­
coidosis are uncommon. Any oral muco sal site can be
affected, most often appear ing as a submucos al mass.
an isolated papule, or an area of granulari ty. The mucosal
lesions may be normal in color, brownish- red, vio la­
ceous, or hyperkera tot ic (Figures 9-t2 and 9- i 3). The
most frequently affected int raoral soft tissue site is the
bucca l mucosa, fo llowed by the gingiva . lips, f loor of
mouth. tongue. and palate. Most cases appeari ng in the
floor of the mouth invo lve salivary glands and create
mucus extravasat ion. Intraosseo us lesions affect either
[aw and represent approximately one fourt h of all
reported intraora l cases. Of these cases, most ap peared
as ill-def ined radiolu cencies that occasio nally eroded the
cortex but never created expans ion. In a literatu re review
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Figure 9 - 12 • Sarcoidosis. M ultiple erythematous macules of the
hard palate. (Courtesy of Dr. Geo rge Blozis.)

Figure 9 - 13 • Sarcoidosis. Erythematous macules wit h cent ral
hyperkeratosis of t he lower labial mucosa.

of 4S reported cases of intraora l sarcoidosis, the oral
lesion was the first documented cl inical manifestation of
the disease in the majority of pat ients.

Histopathologic Features
Mi croscopic exam inat ion of sarcoidos is exhibits a classic
pictu re of granulo matous inf lamm ation. Tightly clus­
tered aggregates of epit helioid histi ocytes are present.
wi th a surrounding rim of lymph ocytes. Intermixed w it h
the histiocytes are scattered Langhans' or foreign body ­
type giant cells (Figure 9-14) . The granulomas often con­
tain laminated basophil ic calc ifica t ions. known as
Schaumann bodies, or stellate inclusions, know n as
aste roid bodies (Figure 9- 15). Neither structu re is spe­
cific for sarcoidosis. Special stains for funga l and bacte­
rial organ isms are negative. Nopolarlzable, dissolvable,
or pigmen ted foreign materia l can be detected .
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Figure 9-14 • Sarcoidosis. Photomicrograph of a labial minor
salivary gland demonstrati ng granulomatous inflammation charac­
terized by circumscribed collect ions of hisfio cytes , lymphocytes.
and multinucleated giant cells.
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Figure 9 -15 • Sa rco idosis. Photo micrograph illustrating multinu­
cleated giant cell with int racyto plasmic asteroid body.

Diagnosis
The diagnosis is estab lished by the clinica l and radio­
graphic presentati ons. the histopathologic appea rance .
and the presence of negative fi ndings wi th bo th special
sta ins and culture s for orga nisms. Elevated serum
angiotensin -converti ng enzyme (ACE) levels and appro­
priate documentation of pulmonary involvement strongly
support the diagnosis. Other laborator y abnorma li ties
that may be seen include eosinophil ia; leukopenia:
anemia ; th rom bocytopenia; and elevat ion of the serum
alkaline phosphatase level. erythrocyte sedimentation
rate, serum calc ium concentrat ion, and urina ry calcium
level.

A skin test for sarcoidosis. the Kvelm test, can be per­
formed by intraderma l in jecti on of a steri lized suspen­
sion of human sarco id tissue. Within4 to 6 weeks. pap ule ­
nodu lar lesions develop in af fected pa tient s. A biopsy is
done to confirm granulomatous infl amm ation . The test
is accu rat e in 50 % to 85% of pat ients wi th sarcoidosis
but is la rgely of hi storical interest becau se th e cli nical
presentation and demons trat ion of granulomatous
in flammation are adequa te for the diagnosis in most
cases. Alt hough skin testi ng may be considered in atyp­
ical cases. when the biopsy is diff icul t . or the his topa tho­
logic fi nd ings are negat ive. the Kveim test is no longer
widely avai lab le because of diffi cu lt y in obtaini ng mate­
ria l for the test, concern rela ted to it s accuracy. and th e
ina bi lit y to gua rantee the absen ce of contaminatio n (e.g..
prions) in this human ti ssue.

M inor salivary gland biopsy has been promoted as a
diagnost ic aid in suspec ted cases of sarcoidosis (see
Figur e 9- 14). Invest iga tor s have doc umented success
rates between 38 % and 58 % . The misdiagnosis of Sjogren
synd rom e from minor sali vary gland biops y specimens
has been repor ted in patients w ith sarcoidosis. Previ-

ou sly, biopsy of the parotid wa s avoided becau se of the
fear of sali vary fistula fo rmation and dama ge to the facia l
nerve. The seconcerns have been redu ced th rough biopsy
of the posterio r supe rfic ia l lobe of the paro tid gland. and
confirmation of sarco idos is has been reported in 93% of
pat ients from thi s procedure.

Treatment and Prognosis

In approxima tely 60 % of patients wi th sarcoidosis. the
symptoms resolve spon taneously w ithin 2 years wi thout
treatment. Most initial diagnoses are followed by a 3 to
I 2 month period of observation to dc ftne th e general
course of the disease. Of those affected. 20% can be
treated successfull y with cort ico stero ids. Those with sig­
nificant invo lvement or disease th at hinders normal func­
t ion are candidates for corticosteroid treatment. Med­
ications used in patie nts wi th refractory disease include
meth otre xate . azath ioprine. chlorambucil. and cyclo­
phospham ide. In 10% to 20 % of tho se affected with sar­
coidosis. resolution docs not occur even with treatment.
eNS and chronic ext rathoracic invol vement are associ­
ated w ith a poor response to the rap y. Approx imately 4%
to 10 % of pa tients die of pu lmonary. card iac. or eNS
complicati ons.

OROFACIAL GRANULOMATOSIS
Since its in troduction in 198 5 by W lescnfcld . orofacial
granulomatos is has become a well-accepted and uni­
fying term encompassing a variety of cli nical presenta­
tions that. upon biopsy. reveal the presence of non­
speci fic granu lomatous inflammation . The condit ions
previou sly designated as Me lkersson-Roscn thal syn­
drome and cheil it is granulomato sa of M iescher are
subsets of orofacia l gran ulomatosis. and neit her repre-
sent a speci fic di sease. /
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Table 9-2 Systemic Evalua tion of Patients
lVilll Orofacia! Granulomatosis

Intervention

The foreign de bris noted in iat rogenic
gingivitis is often subt le and difficult to
ass ociate definitively with the diffuse
inflammatory process. If lesions are non­
migrat ing and isolated to gingiva, response
to local excision of a single focus should
be evaluated .

Cos met ics. food s. food ad ditives. flavor ings,
oral hygiene products (e.g.. toot hpa ste,
mouth rinses) . and dental restora t ive
metals have been implicated. Patch testing
(i.e., Contact Dermatiti s Standa rd Series
with Oral Battery) or elimination diet may
discover the offending ant igen.

Eliminate all oral foci of infect ion.Chronic oral
infect ion

Foreign
material

Local Cause

Allergy

Figure 9 -16 • O rofacial gra nulomatosis (chei litis granule­
mato sa}. Nontender; pers iste nt en largement of the upper lip.
(From: Allen CM, Camisa C: Diseases of the mouth and lips, In
Sams WM, Lynch P, edito rs: Principles of dermatology. New York.
1990, Churchill Livingstone, 1990.)
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Table 9 -3 Inter ventions to Rille Oil' Local Causes
for Orofacial Granulomatosis

Melkersson -Ro sentha l syndro me (Figures 9- 17 and
9- 18). Involvement of the lips alone is call ed chei l i tis
granulom atosa (of Mi eschcr). Some consider cheilitis
granulomatosa an oligosymp tomatic form of Mel kcrsson­
Rosenthal syndrome. but it appears best to inclu de all of
these under the term orofacial granulo matosis. In addi­
t ion to labial edema. swelling of other parts of the face
may be seen.

Intraoral sites also can be affected. and the predom ­
inant lesions are edema. ulcers. and papules. The tongue
may develop fissures, edema, paresth esia, erosion s, or
taste alterati on. The gingiva can develop swelli ng. ery -

Preliminary Screening Procedures

Neutrophil nitrobl ue tetrazolium
red uct ion te st

Pe rform if medical history of chron ic
infectio ns is noted

Hematologic evaluat ion fo r evidence
of gastro intestinal malabsorp t ion
(e .g., low albumin, calcium, folate, iron.
and red blood cell cou nt; elevated
erythro cyte sedimentat ion rate) or
leukocyte scint igraphy using
99Tcm_ HMPAO (hexamethylpropylene
amine oxime); if initial screen is positive.
recommend esophagogast rod uodeno­
scopy, ileocolonoscopy, and small
bowel radiographs

Serum ang ioten sin-convert ing enzy me
and ches t radiograph (hilar
lymphadenopathy)

Skin test and chest radiograp h
(negat ive AFB stains on biop sy
spec imen doe s not rule out
mycobacterial infect ion)

Crohn's disease

Systemic Cause

Chronic
granulomato us
disease

Tuberculosis

Sarcoidosis

The disorder is somewhat anal ogous to aphthou s
stomatit is. in that the cause is idiopathic but appears to
represent an abnormal immune reaction. Someti mes oral
lesions are seen that arc identi cal to idiopath ic orofacial
granulomatosis but represent a secondary reacti on to
one or more of a var iety of factors. Table 9-2 delineates
systemic diseases that may mim ic orotacial granulo­
matosis. and Table 9-3 lists possib le local causes.

Because clin ical and histopathologic features of oro­
facial granulomatosis can be produced by a variety of
underlying causes. thi s diagnosis is the beginn ing. not the
end,of the pat ient's evaluation. After init ial diagnosis. the
patient should be evaluated for several systemic diseases
and local processes (see Tables 9-2 and 9-3 ) that may be
responsible for simila r oral lesions. If feature s diagnostic
ofoneof these more speci fic disorders are discovered, the
final diagnosis is altered appropr iate ly.

Clinical Features

The clinical presentation of orofacia l granulomatosis is
highly vari able. By far. the most frequent site of involve­
ment is the lips . The labial ti ssues demonstrate a
ncntcndcr, persistent swelli ng that may invo lve one or
both lips (Figure 9- 16). On rare occasio ns. superfi cial
amber vesicles. resemb ling lymphangiomas. are found.
When these signs are combined with facial para lysis and
a fissured tongue. the clinical presentation is call ed
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Figure 9 ·17 • Melkersson-Rosenthal syndrome. Persiste nt
enlargement of the lower lip. (Courtesy of Dr. Richard Ziegler.)

Figure 9-18 • Melkersson·Rosent~al syndrome. Same patient
asdepicted in Figure 9· 1Z Note numerous furrowson the dorsal
surface of the tongue. (Courtesy of Dr. Richard Ziegler.)

therna . pain, or erosions. The buccal mucosa often
exhibitsa cobblestone appearance of edematous mucosa
or focal areas of submucosal enlargement. Linear hyper­
pla stic fold s may occur in the rnucobuccal fold. w ith
linear ulcerati ons appear in the base of these folds
(Figure 9- 19). The palate may have papules or large
areas of hyperpl astic tissue. Hyp osal ivat ion is rare ly
reported .

ORAL & MAXILLOFACIAL PATHOLOGY

Figure 9 -19 • Orofacial granulomatosis . Hyperplastic mucosa
of the anterior maxillary mucobuccal fold. (Courtesy of Dr. Greg
W. Dimmich.)

Figure 9-20 • Orofacial granulomatosis. Clustersof granuloma­
tous inflammation around scattered vessels.The inset illustrates the
histiocytes and multinucleated giant cellswithin thegranulomas.

Histopathologic Features
In classic cases of cheilitis granulo matosa. edema is
present in the superficial lamina propria wi th dilation of
lymphatic vessels and scattered lymphocytes seen dif­
fusely and in clusters. Fibrosis may be present in long­
term lesions. Scattered aggregates of noncaseating gran­
ulomatous inflammation. consisting of lymphocytes and
epi thelio id hist iocytes, are present. with or wit hout multi­
nucleated giant cell s. Typi call y. the granulomas appear to
clusteraround scattered vesselsand arenotaswell formed
or discrete as those seen in sarcoidosis (Figure 9-20).

Special stains for fungal organisms and acid -fast bac­
teria are negative. No dissolvab le, pigmented. or polar­
izable foreign material should be present. Wh en the
lesions are confined to the gingiva. a thorough search
should be made because many cases of granulomatous
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Figure 9 -21 • Orofacial granulomatosis. A, Diffuse enlargement of the upper lip. B, Same pat ient
after lnt raleslonal triamcino lone inject ions.
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gingivitisare due to subt le collections of foreign mater ial
(see page 142).

Diagnosis

The initial diagnosis of orofacial granulomatosis is made
upon histopathologic demonstrat ion of granulomatous
inflammat ion that is associated wi th negative special
stains for organisms and no foreign material. Based on
the clinical and historical find ings, one or more condi­
tions may have to be considered in the different ial diag­
nosis. It should be stressed that no one cause for the
granulomas w il l be found wh en large groups of pat ients
with orofacial granulomatosis are studied. (See Tables
9-2 and 9-3 for a li st of condit ions and suggested pro­
cedures that may be app ropriate to arrive at a more
definit ive dlagnosis.)

Treatment and Prognosis

The first goal of managem ent should be discovery of the
initiating cause. alth ough thi s may be most difficult.
Often the trigger is elusive. Local measures to resolve the
clinical manifestations can be attempted but. as would
be expected, recurrences are common. The individual
lesions have been treated with a variety of interventions,
wi thvariable results.lntra lesional corticosteroids, radio­
therapy, salazosulfapy ridine (sulfasalaz ine), hydroxy­
chloroquine sulfate, azathi oprine, cyclosporine A.
methotrexate, dana zol, dapsone, c1ofa zimin e, metro­
nidazole, and num erous other antibiotics have been
tried. Currently. most investigators administer intrale­
siena! corticosteroids to control the progression of this
disease (Figures 9-2 1 and 9-22) . Because of the natu ral
variabi li ty of the disease' s progression and the occur­
rence of spontaneous remi ssions, therapi es are difficult
to assess. In the absence of a response to other treat-

merit s, surgical recontouring has been used by some but
carries a considerable risk of recurrence and rarely
appears to be warranted.

The prognosis is highl y variable. No therapy has
proved to be the "silver bull et" in resolving the indi vidual
lesions. In some cases, lesions resolve spontaneously.
wit h or w ithout thera py: in others, they continue to
progress in spite of a myriad of therapeuti c attempts to
stop the progression. The " lucky" subset of pati ents
includes those who have found an initiat ing causation
and have resolved their prob lems by the exclu sion of the
offending agent.

WEGENER'S GRANULOMATOSIS
Wegener 's granulomatosis is a well-recogn ized ,
although uncommon, disease processof unknown cause.
The initial descr iption of the syndrome by Wegener
included necrotizing granulomatous lesions of the respi­
ratory tract . necroti zing glomerulonephriti s. and sys­
temic vasculitis of small art eries and veins. Hypotheses
about the cause of the disease inclu de an abnormal
immune reaction secondary to a nonspecific infection or
an aberr ant hypersensitivity response to an inhaled
antigen. A possible hereditary predisposit ion has been
menti oned in some cases.

Before the current treatm ent modalitieswere initi ated,
the disorder was uniformly fatal. The disease begins as
a locali zed proce ss, w hich may become more w idely dis­
seminated if left untreated. Most pat ients respond favor­
ably to treatment: consequent ly, ear ly diagnosis and
appr opriate therapy are critical.

Clinical Features
Wegener's granulomatosis demonstrates a wide age
range from chi ldhood to the elder ly. wi th a mean of
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Figure 9 -22 • Orofacial granulomatosis. Same patient dep icted in Figure 9 -21. A, Clinical appeara nce
before local therapy. B, Significant resolution after intralesional cort icosteroid.

B

Renal invo lvement usuall y occurs late in the disease
process and is the most frequent cause of death. The
glomerulonephrit is results in proteinu ria and red blood
cell casts. Occasionally, the eyes. ears, and skin also are
involved.

Ora l lesions are seen in the minority of those affected;
occasionally, the oral changes may be the only cli nically
evident finding. The most characteristic oral rnanifesta­
tion is straw be rry ging iv itis . This distinctive but
uncommon pattern of gingiva l alte ration appears to be
an early manifes tat ion of Wegener 's granulomatosis and
has been documented before renal involvement in most
cases. The affected ging iva demonstrates a florid and
granular hyperpla sia. The surface forms numerous short
bulbous project ions, w hich are hemorrhagic and fr iable;
this red. bumpy surface is responsib le fort he strawberry­
lik e app earance (Figure 9-23). The buccal surfaces are
affected more frequent ly, and the alterations are classi­
cally con fined to the atta ched gingiva. The process
appears to begin in the interdental region and demon­
strates lateral spread to adjace nt areas. At the time of
diagnosis, the involvement may be locali zed or general­
ized to multiple quadrants. Destruct ion of underlying
bone w it h the developm ent of toot h mobil ity has been
repo rted.

A
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approximately 40 years. No sex predilection is noted. and
the prevalence has been reported to be 3.0 per 100.000.
The disease can invo lve almost every organ system in the
body. W ith classic Wegener 's granuloma tosis. patients
in it iall y show involvement of the upper and lower respi ­
ratory tract; if the condition remains untreated. renal
involvement often rapidly develop s.

Limited Wegener 's granu lomatosis is diagnosed
w hen there is involvement of the respiratory system
w it hout rap id development of rena l lesions. One subset
of patients exhibi ts lesions pr imaril y of the skin and
mucosa, a condition termed superficia l wege ner 's
gra nu lomatosis . In this form of the disease. systemic
involvement develops slow ly. These three different clin­
ical patterns highlight the variab il ity of the cli nical
aggressiveness that can occur in pat ients with w egener's
granulomatosis.

Puru lent nasal drainage, chron ic sinus pai n. nasal
ulceration. congestion. and fever arc frequent findings
from upper respiratory involvement. Persistent otitis
media. sore throat . and epistaxis also arc reported. W ith
progression. destruction of the nasal septum can result
in a saddle nose defor mity. Pati ents w ith lower respira ­
tor y invo lvement may be asymp tomati c, or they may
have dry cough, hemoptysis, dyspnea, or chest pain.



( HAPTER H • Allergies and immunologic Diseases

Figure 9-23 • Wegener'sgranulomatosis. Hemorrhagic and fri­
able gingiva (strawberry gingivitis) of the anterior mandibular
facial gingiva.

Oral ulceration also may be a manifestati on of
Wegener's granulomatosis. Unlike the strawb erry gin ­
giva, the ulceration s do not form a pattern that is un ique.
These lesions arc clinica lly nonspecific and may occur
on any mucosal sur face (Figure 9-24 ). In contrast to the
gingival changes, the ora l ulcerati ons are diagnosed at a
later stage of the disease, with more tha n 60 % of the
affected patients demonstrating rena l involvement.
Other less common orofacial mani festations include
facia l paralysis, labial mucosal nodules, sinusi tis - related
toothache, arth ralgia of the temporomand ibular joint
(TMJ), jaw claud ication , palatal ulce ration from nasal
exten sion, oral- antra l fis tu lae, and poorl y hea ling
extraction sites.

Enlargement of one or more major salivary glands
from primary involvement of the gran ulomatous process
also has been reported . The glandular involvement also
appears early in the course of the disease and may lead
toearly diagnosis and treatment.

Histopa thologic Features
Wegener'sgranulomatosis app ears as a pattern of mixed
inflammation centered arou nd blood vessels. Invol ved
vessels demonstrate transmural inf lammation , often
with areas of heavy neutrophil ic infiltration, necrosis.
and nuclear dust (leukocyroc lasnc vasculi ti s). The con­
nective tissue adjacent to the vessel has an in flamma­
tory cellular in fil t rate, which conta ins a variable mixture
of histiocytes, lym phocytes, eosinophils, and mul ti­
nucleated giant cell s (Figure 9- 25). Specia l sta ins for
organisms arc negat ive. and no foreign material can be
found. In oral biop sy specimens, the ora l epi thelium may
demonstrate pseudoepithelioma tous hyperplas ia and
subepithelial abscesses. Because of the pauci ty of large
vessels in many oral mucosal biopsies. vasculitis may be
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Figure 9-24 • Wegener'sgranulomatosis. Deep. irregular ulcera­
tion of the hard palate on the left side. (From Allen CM, Camisa C.
Salewski C. Weiland JE: Wegener'sgranulomatosis: report of three
cases with oral lesion s,JOral Maxillofac Surg 49:294-298. 1991.)

Figure 9-2 5 • Wegener's granulomatosis. Connective tissue
containing proliferation of numerousvascular channels and a
heavy inflammatory infiltrate consisting of lymphocytes. neu­
t rophlls. eosinophils. and multinucleatedgiant cells.

di fficult to demo nstrate, and the histopathologic presen­
tation may be one of ill - defin ed collectio ns of epith elioid
histiocytes intermixed w ith cosinophils, lymphocyt es,
and multinucleated giant cells. In addi tion, the lesions of
strawb erry gingiv itis typ ically demonstrate promin ent
vascularity w ith extensive red blood cell extravasation
(Figure 9- 26).

Diagnosis
The diag nosis of Wegener's granu lomatosis is made from
the combination of the cli nical presentat ion and the
microscopic finding of necrotizing and granulomatous
vasculi tis. Radiographic evaluation of the chest and
sinuses is recomm ended to document possible involve­
men t of these areas. Th e serum creatinine and urina lysis
results are used to rule out significant renal a lterations.
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Figure 9-26 . Wegener's granulomatosis. Gingival biopsy spec­
imen showing a mixed inflammatory cellularinfiltrate obscured by
extensive extravasation of red blood cells.

A laboratory marker for Wegener 'sgranulomatosis has
been identified, indirect immunofluorescence for serum
antibodies directed against cytoplasmic components of
neutrophils has been used to support a diagnosis of
Wegener 's granulomatosis. There are two reaction pat­
terns of the se antineutrophi l cytop lasm antibodies
(ANCA):

r . Perinuclear (p-A NCA)
2, Cytopla smic (c-ANCA)
Cytoplasmic localization (c-ANCA) is the most usefu l

and is present in 90% to 95% of cases of acute general­
ized Wegener' s gra nulomatosis . This positivit y drop s to
60 % in early loca lized for ms of the disease. W hen pos­
iti ve, a findi ng of c-ANCA confirms the diagnosis; how­
ever, when the immunologi c studies are negati ve, the
diagnosis of Wegener 's granulomatosis is not ruled out .

Treatment and Prognosis

The mean survival of untreated pat ients wi th dissemi­
nated classic Wegener's granulomatosis is 5 months;
80% of the patients arc dead at [ year and 90% within
2 years. However, the prognosis is better for the limi ted
and superficial form s of the di sease.

The dru gs of choice are cyclophosphamide and pred­
nisone. but this approach is not without serio us poten­
tia l side effects. Trim ethoprim - sulfameth oxazole has
been used successfully in local ized cases and when the
immunosuppressive regimen has failed . Low -dose metho­
trexateandcorticosteroidsalsohave beenused in patients
who se disease is not immediate ly life-threatening or has
not responded appropriately to cyclophosphamide. New
treatment options under study incl ude cyclosporine and
intravenous pooled immunoglobulin .

O RAL & MAXILLOFACIAL PATIIOLOGY

Treatment has a profo und effect on the prog ression of
the disease. With appropriate therapy, pro longed remis­
sion is noted in up to 75% of affected pat ient s and cure
often is attainable when the di sease is diagnosed and
appropriately treated whil e the involvem ent is localized.
The c-ANCA levels can be used to follow the disease
act ivity. Patients appea r less likel y to have relapses if
their ant ineutroph il ic antibodies di sappear during treat­
ment ; in contra st, pat ient s whose levels of antibodies
persist are at greater risk for relapse.

ALLERGIC MUCOSAL REACTIONS
TO SYSTEMIC DRUG ADMINISTRATION
The use of medications is not with out potentia l intraoral
complicat ions . The list of offending medicati ons and
their resultant side effect s appears almost endless. In a
short and high ly beneficia l ar t icle, Matthews listed more
than 150 frequent ly prescribed medication s and related
them to 46 oral and perioral side effects associated with
their use.

An allergic react ion of the oral mucosa to the systemic
administration of a medicat ion is called stomatitis
mcdicarn en tosa . Besides eryt hema multiform e, several
different patt erns of ora l mucosal disease can be seen:

• Anaphylacti c stomat it is
• in traoral fixed drug erupt ions
• Lichenoid drug reactions
• Lupus ery thematosus-like eru pti ons
• Pemph igus-like dru g reacti ons
• Non specific vesiculoulcerative lesions
Anaphylactic stomatit is ar isesafter the allergenenters

the circulation and bind s to IgE-ma st cell complexes.
Alt hough systemic anaphyla ct ic shock can result, local ­
ized alte ration s also occur . Fixed drug eruptions are
inflammatory altera tionsof the mucosa or skin that recur
at the same site after the administration of any allergen,
often a medication.

The vas t number of medications capable of producing
anaph ylact ic stomat it is precludes their li stin g, but
common culpri ts are antibiot ics (especiall y penicillin)
and sulfa drugs. Medi cation s reported to be associated
with fixed dru g erupti ons are listed in Box 9-2 , lichenoid
dru g eruptions in Box 9-3, lupus ery thematosus-like
dru g erupt ions in Box 9-4 , pemph igus- like dr ug reac­
tio.ns in Box 9-5 , and nonspecific vesiculoerosive erup·
tions in Box 9-6 .

Clinical Features

The patterns of mucosal alt eratio ns associat ed with the
systemic adm inistration of medication s are varied.
alm ost as much as the num ber of drugs that result in
these changes. Anaphylactic stomatitis may occur alone
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Box 9-2 Medications Implicated in Fixed Drug
Eruptions

Box 9-4 Medications Implicated in Lupus
Erythematosus-Like Eruptlons

• Carbamazepine • Methyldopa
• Chlorpromazine • Penicillamine
• Ethosuximide • Primidone
• Gold • Procainamide
• Griseofulvin • Quinidine
• Hydantoins • Reserpine
• Hydralazine • Streptomycin
• Isoniazid • Thiouracils
• lithium • Trimethadione

• Phenolphthalein
• Sallcylates
• Sulfonamides
• Tetracycline

• Analgin
• Barbiturates
• Co-tnmoxazole
• Dapsone
• Phenazone derivatives

• Mercury
• Methyldopa
• Metopromazine
• Oxyprenolol
• Palladium
• Para-aminosalicylic acid
• Penicillamine
• Phenothiazines
• Phenylbutazone
• Practolol
• Propranolol
• Pyrimethamine
• Pyritinol
• Quinacrine
• Quinidine
• Spironolactone
• Sulfonylureas
• Streptomycin
• Tetracycline
• Tolbutamide
• Triprolidine

Box 9-6 Drugs Associated with Nonspecific
Veskuloerosivf Lesions

• Phenylbutazone
• Propranolol
• Spironolactone
• Thiazide diuretics
• Tolbutamide

Box 9-5 Medications Implicated in Pemphigus-
Like Eruptions

• Alpha-mercaptopropionyl glycine • Penicillamine
• Ampicillin • Phenobarbital
• Captopril • Phenylbutazone
• Cephalexin • Piroxlcam

• Ethambutol • Practolol
• Glibenclamide • Propranolol
• Gold • Pyritinol chlorhydrate
• Heroin • Rifampin
• Ibuprofen • Thiopromine

• Indomethacin
• Gold salts
• Meprobamate
• Methyldopa
• Naproxen
• Penicillamine

Histopathologic Features
Anap hylact ic stom atit is typicall y reveals a nonspecific
pattern of subacute mucosit is that contai ns lymphocytes
interm ixed wi th eosinophi ls and neutr oph il s. Fixed drug
erupt ions also reveal a mixed inflammatory cellular in fil­
tra te that consists of lymph ocytes, eosinoph ils, and neu­
tro phils, often combined w ith spongiosis and exocytosis
of the epit helium. Vacuolar change of the basal cell layer
and individual necrot ic epit helial cells are occasio nally
noted. The drug reactions that simulate lichen plan us,

Box 9-3 Medications Implicated in Lichenoid
Eruptions

• Allopurinol
• Amiphenazole
• Amphotericin B
• Arsenicals
• Bismuth
• Captopril
• Carbamazepine
• Chloroquine
• Chlorot hiazide
• Chlorpropamide
• Cimetidine
• Cyanamide
• Dapsone
• Fenclofenac
• Furosemide
• Gold salts
• Hydroxychloroquine
• Ketoconazole
• Levamisole
• lithium
• lorazepam

or in conjunction wit h urticar ial skin lesions or other
signs and symptoms of anaphylax is (e.g., hoarseness,
respiratory distress, vomi ti ng). The affected mucosa may
exhibit multipl e zones of ery thema or num erou s apht­
houslike ulce rat io ns. Mucosal fi xed drug eruptions
appearas locali zed areas of ery thema and edema, which
can develop into vesiculoerosive lesions and are located
most frequent ly on the labia l mucosa. Lichenoid , lupus­
like, and pemph igus-like dr ug reactions resemb le their
namesakes clin icall y, hi stopathologicall y, and Imm uno­
logically (Figure 9-27). These latter ehro nic drug reac­
tions may involve any mucosal surface, but the most
common sites are the posterior buccal mucosa and the
lateral bo rders of the tongue (Figures 9-28 and 9-29).
Bilateral and symmetric lesions are fair ly com mon.
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Figure 9 ·27 • Allergic mucosal react ion to systemic drug
admin istrat ion. Mucosal lesions associated with use of oxybu­
tynin chloride (anticholinergic therapy for urinary incontinence).
Note lichen planus-like striae. In addition, multiple superficial
muco celes occurred on t he soft palate, floor of the mouth, and
bilaterallyon the buccal mucosa.

Figure 9 -28 • lichenoid drug react ion to allopu rinol. Irregular
area of superficial erosion of the left buccal mucosa. Lesions were
also present on the contralateral buccal mucosa and bilaterally on
the lateral borders of the tongue.

lupu s eryt hemato sus, and pemph igus resemble thei r
namesakes. The histopathologic and imm uno logic fea­
ture s of these chronic drug reactions cannot be used reli ­
ably to separate them from their associated primar y
imm unologic disease.

Immunofluorescence has been used in an att empt to
separate drug reactions from primary vestculocroslve
disease. In most instances, this technique has proven to
be unsat isfactory. In spite of these fin dings, a uniq ue pat ­
tern of reaction has been seen when indirect immuno­
fluorescence for IgG has been perform ed in pat ients wi th
lich enoid drug reactions. In many of these pat ients, a dis­
tinctive annular fluorescent patt ern, termed string of
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Figure 9 -29 • Allergic mucosal reaction to systemic drug
administration. Large irregular erosion of t he right ventral sur­
face of the tongue. The lesion arose secondary to use of
oxeprozln . a nonsteroidal anti -inflammatory drug.

pearl s, has been noted alo ng the cell membran e of the
basal cell layer of st ratified squamous epitheli um. The
detected ci rculating antibody has been termed basal cell
cytoplasmic antibody. Alt hough further study is desir­
able, this technique may prove to be a useful adjunct
durin g evaluation of ora l lichenoid lesions.

Diagnosis

A detai led medical history mu st be obtained, and the
pati ent should be questioned closely concerni ng the use
of both prescription and over- the-counter medications.
Once a suspected offend ing medication is discovered, a
temporal rela tionship between the dru g'S use and the
mucosal alteration mus t be establ ished. The association
may be acute and obvious, or the onset of the oral lesions

may be delayed. If more than one medicat ion is sus­
pected, serial eliminat ion of the medications can be per­
formed in collaborati on w ith the patient 's physician until
the offend ing agent is discovered.

In chronic drug reactions, definitive diagnosis can be
made if the mucosal alterations resolve after resolution
of the medication and recur upon reintroduction of the
agent. Presumpti ve diagno sis is usuall y suff icient and
justified wh en the mucosal alterat ions clear aft er cessa­
tion of the offending medicat ion .

In suspected lupus- li ke dru g react ions, serum evalu­
ati on for generic ant inuclear antibodies (ANA) and anti­
bodies against double-stranded DNA and histones often
can be benef icial. Lupus-li ke drug reaction s are typi cally
associated with circulat ing generic ANA and antibodies
agai nst histon cs, whereas lupus erythematosus reveals
antibodies to doubled-stranded DNA (a finding not typ­
icall y noted in drug reactio ns).
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Treatment and Prognosis

The responsible medication shou ld be discontinued and.
il necessary. replaced with another drug that provides a
similar therapeut ic result. Locali zed acute reactions can
be resolved wi th top ical cort icos tero ids. W hen systemic
marufestat io ns arc present, anaphylactic stomatitis often
warrants systemic administration of adrena line (epi­
nephrine) . corticosteroids. or antihistamines. Chronic
oral lesions ofte n resolve on cessation of the offending
drug. but top ical corticosteroids may sometimes be
required for complete resolution.

If discontinu ati on of the medication is contraindi­
cated. pall iat ive care can be provide d; corticostero ids.
however. often are ineffect ive as long as the offending
medication is continued.

ALLERGIC CONTACT STOMATITIS
(STOMATITIS VENENATA)
The list of agents repor ted to cause allerg ic contact
stomatit is reactions in the oral cavity is extremely
diverse. Numerous foods. food additives, chewing gums.
candies, dentifrices , mouthwashes. glove and rubbe r
dam materia ls, topical anesthetics, restorat ive metals,
acrylic denture mate rial s, dental impression materia ls,
and denture adhesive preparat ions have been men­
tloned. Two compounds. cinnamon and amalgam.
demonstrate cl inical and histopathologic patterns that
are sufficiently unique to justify separate descript ions.

Although the oral cavity is exposed to a wide variety
ofantigens. the frequency of a true allergic reacti on to
anyone antigen from this contact appea rs to be ra re. This
was verified in a prospective study of 13.325 denta l
patients. in which on ly 7 acute and 15 chron ic cases of
adverse effects were attributed to dental materials. The
oral mucosa is much less sensitive than the surface of
the skin; this is probably because of the foll ow ing ;

• The period of contact is often brief.
• The saliva dil utes and removes many ant igens.
• The anatomy of the mucosa allows rap id dispersal

and absorption of antigens.
• The allergen may not be recognized (because of the

lower density of Langerhans cellsand T lymp hocytes).
If the skin has been sensitized or iginally. the mucosa

mayor may not demonstra te future clinical se nsi tlza ­
lion. In contrast. if the mucosa is sensitized initially. the
skin usually demonstrates similar changes w ith future
exposure.

In reviews of patients referred to allergy cli nics w it h a
prelim inary diagnosis of hypersensitivity to dental mate­
rials. a small min ority were defi nitively diagnosed as
being allergic to a dental material. Positive skin test
results to dental materials are insufficient for diagnosis
because of the aforementioned lesser reactiv ity of the
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figure 9-30 • Allergic con tact stomatitis to aluminum
chloride. Mucosal erythe ma and vesicles of the lower labial
mucosa caused by use of aluminum chloride on gingival retract ion
cord.

oral mucosa . Positive allergic history and skin tests
become relevant only after a good state of oral health has
been obtai ned. w it h no per iodontal, endodontic. or
occlusai prob lems. (Many symptoms thought to be
caused by allerg ies to dental mat eria is are due to pri­
mary dental patho logic condit ions.l

In addit ion to oral lesions. allerg ic contact reactions
may prod uce exfoliative cheilitis (see page 266) or peri ­
oral dermatitis (seenext section). As mentioned in Chapter
8, most cases of chronic cheilitis represent local irr itat ion.
usuall y from chro nic lip licking. In spite of this. investiga­
tion has revealed that approximately 25% of affected
cases arc allergic contact cheilitis from a variety of anti­
gens that include medications. lipsticks. sunscreens.
toot hpaste. dental floss. nail polishes. and cosmetics.

Clinical Features

Alle rgic contact stomat itis can be acute or chron ic. Of
those cases diagnosed. there is a distinct female pre­
dom inance in both forms.

In patients with acute contact stomatitis, burning is
the most frequent sympt om. The appearance of the
affected mucosa is variab le. from a mild and barely vis­
ible redness to a br ill iant ly eryt hematous lesion w ith or
without edema , Vesicles are rarely seen and , when
present. rap id ly rupture to form areas of erosion (Figure
9-30) . Superfic ia l ulcerations that resemble aphthae
occasionally arise. Itching. stinging. ting ling. and edema
may be noted.

In chron ic cases. the affected mucosa is typ icall y in
contact with the causative agent and may be erythema­
tous or wh ite and hyperkeratotic . Periodically. erosions
may develop with in the affec ted zones. Some allergens.

•



PERIORAL DERMATITIS
Periora l der matitis refers to a unique inflamm atory skin
disease that involves the circumoral area. Although the
exact mechanism is uncertain, many investigatorsbelieve
the process arises from an idiosyncratic response to a
variety of exogenous substances: once this process isini­
tiated, potent topical corticosteroid use worsens the con­
dition. Although the vast majority of affected patients
report topical corticosteroid use, only a minority initiate
thi s therapy before initial development of the dermatitis.
Exogenous substances repor ted to initiate the rash include
tartar-control toothpaste , bubble gum , moisturizers. night
creams, and other cosmetic products (e.g.. foundationl.
Some 01these substances may initially induce an irritant
or allergic contact dermati ti s, whereas others are thought
to produce inappropriate occlusion of theskin surface with
subsequent proliferation of skin flora.

ORAL & MAXILLOFAC IAL PATH OLOGY

Treatment and Prognosis
In mild cases of acute contact stomatitis, removal of the
suspected alle rgen is all that is requi red. In more severe
cases, ant ihistam ine therapy, w hich is combined with
topical anesthetics (e.g.. dyclonine HCn. is usually ben­
eficial. Chronic reactions respond to removal of the anti­
genic source and applicatio n of a topica l cort icosteroid.
such as f1uocinonide gel or dexamethasone elixi r.

Clinical Features
Perioral dermatitis appears w it h persis tent ery thematous
papules and pap ulopustulcs that invo lve the skin sur­
rounding the verm ilio n border of the upper and lower lips
(Figur e 9- 32). Ciassically. there is a zone of spared skin
imm ediately adjacent to the vermi lion bord er. Pruritusis
variab le. In adu lts. over 90% of affected patients are
women. lending further support to the association with
cosmetic use. The prevalence of perioral dermatitis

Figure9-32 • Perioral dermatitis. Multiple erythematous
papulesof the skin surrounding the vermilion borderof the lips.
(Courtesy of Dr.Charlie Camisa.)
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especiall y toothpastes. can cause w idespread erythema,
w it h desquamation of the superfi cial layers of the epithe­
lium (Figure 9-3 1),Allergic contact cheili tis demonstrates
cli nical features identical to those cases created through
chron ic irri tation, and it most freq uently appears as
chronic dry ness. scali ng, fissuring. or cracki ng of the ver­
milion border of the lip. Rarely. symp toms identi cal to
oro lingual paresthesia can be present w ithout any cl in­
ically evident signs. One dist inctive patt ern . plasma cell
gingivitis. is discussed elsewhere (see page 141 l .

Diagnosis
Usually. the diagnosis of acute con tact stomati t is is
straightforward because of the temporal relationship
between the use of the agent and the resulta nt erupt ion,
If an acute oral or circu moral reaction is noted w ithin 30
minutes of a dental visit. allergy to all used dental mat e­
rial s. local anesthetics. and gloves should be investigated.

The diagnosis of ch ron ic contact stomat it is is much
more difficult. Mos t investigators requ ire good oral
health. elimi nation of all ot her possib le causes, and vis­
ib le ora l signs, together with a posit ive history of all ergy
and a positi ve skin test result to the suspected allergen.
If allergic contact stomatit is is strongly suspected but
skin test results are negative, direct testing of the oral
mucosa can be att empted. The antigen can be placed on
the mucosa in a mixture w ith Ora base or in a rubbe r cup
that is fixed to the mucosa .

Figure9-31 • Allergic contact stomatitis to toothpaste.
Erythematous mucosa with superficial epithelial desquamation.
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appears to be inc reasing and may be related to the
greater percentage of cosmetic-wearing women in the
workforce. In children. the female predominance is dra ­
matically reduced or is nonexistent in some studies. In
addition. an identica l pattern of periorbital and per inasal
dermatitis is often present in you nger pat ients with
classic perioral lesions.

Some investigators have report ed perioral dermatit is
that has arisen solely from use of tartar -control too th­
paste (irr itant contac t dermati tis from pyro phosphate
compounds), but ciose inspect ion revealsa different cl in­
ical presentation. In these repo rts. the dermat it is appea rs
as a zone of erythema without papu les or pustu les; it
involves only the skin immediately adj acent to the ver­
milion border. without the classic sparing of thi s area.
This pathosis is classified most appropriately as circu ­
morai dermat itis and does not fulfill the clas sic criteria
forperioral dermatit is.

Histopathologic Features
Biopsy of perio ra l derma titi s demonstrates a variable
pattern. In many cases, there is a chronic Iymphohist i­
ocytic dermati tis that ofte n exhibits spongios is of the hair
follicles. In other pat ients. a rosacea- li ke pattern is noted
in which there is perifoll icular granulomatous in flam­
mation. On occasion, this histopathologic pattern has
been misdiagnosed as sarco idosis.

Treatment and Prognosis
Thefirst step in management isdiscontinu ati on of poten t
topical corticostero id use. if present. Often th is is fo l­
lowed by period of exacerbation. Topical metronida zole
is typically prescribed with or wi thout a cou rse of per ­
oral tetracycl ine, wit h erythromycin subst ituted in chi l­
dren. The top ical metronidazole is conti nued until the
dermatit is resolves. Othe r therap ies used less frequent ly
include topical ery th romycin . sulfacetamide. and isotre­
tinoin. The pathosis typicall y demons trates significant
improvement w ithin several weeks and total resolut ion
in a few months. Recurrence is uncommon.

CONTACT STOMATITIS FROM ARTIFICIAL
CINNAMON FLAVORING
Mucosal abnorma liti es secondary to the use of artificially
flavored cinnamon produ cts are fairly common, but the
range of changes was not widely recogn ized until the late
I980s. Cinnamo n oil is used as a flavoring agent in
confectionery, ice cream. soft drinks. alcoholic beverages.
processed meats, gum, cand y. toot hpaste. breath fresh­
eners. mouthwashes, and even denta l floss. Concentra ­
tions of the flavoring are up to 100 times that in the nat ­
ural spice.The react ions are documented most com monly
in those products associated with pro longed or frequent
contact, such as candy, chew ing gum. and too thpa ste.
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Clinical Features
The cl in ical presentations of contact stomatitis vary
somewhat, according to the medium of delivery. Tooth­
paste results in a more di ff use pattern: the signs associ­
ated w ith chewing gum and candy are more locali zed.
Pa in and burning are commo n symptoms in all cases.

The ging iva is the most frequent site affected by toot h­
paste. ofte n resemb ling "p lasma cell gingiv it is" (see page
141 ); enlargement, edema, and ery thema are common.
Erythematous mucosit is. occasionally com bined w ith
desquamation and erosion , has been reported on the
bucca l mucosa and tongue. Exfoliat ive cheili tis and cir­
cumora l der mati tis also may occur.

Reactions from chewing gum and cand y are more
locali zed and do not typically affect the lip vermilion or
peri oral skin. Most of the lesions appear on the buccal
mucosa and lateral borders of the tongue. Buccal
mucosal lesionsoften are oblong patches that are aligned
along the occlu sal plane (Figure 9-3 3). Indi vidual lesions
have an eryt hematous base but often are predominant ly
white as a result of hype rkerato sis of the surface epithe­
liu m. Ulcerati on w it hin the lesions may occur. Hyper­
keratotic examp les often exhibit a ragged surface and
may occasionally resemble the pattern seen in morsi­
catio (see page 253) . Lingual involvement may become
extensive and spread to the dorsa l surface (Figure 9-34) .
Signi ficant thickening of the surface epi thelium can occur
and may raise cli nica l concern for oral hairy leukoplak ia
(see page 241) or carcinoma (Figure 9-35) .

Histopathologic Features
Usuall y. the epithelium in contact stomatit is from arti fi­
cial cin namo n flavo ring is acanthotic. often w ith elon­
gated rete ridges and thin ning of the suprapap ill ary
plates. Hyperkeratosis and extensive neutrophilic exo­
cy tosis are ofte n present. The superficial lamina propria

Figure 9 -33 • Contact sto matitis from cinnamon flavo ring.
Oblong area of sensitive erythema with overlying shaggy
hyperkeratosis.
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vesiculoerosive and neoplastic conditions. The histo­
pathologic features arc not specific. but they are suffi­
cient to raise a high index of suspicion in an oral and max­
illo facia l pathologist who is fami liar with the pattern.

Figure 9- 36 • Co ntact stomatitis from cin namon flavoring.
Oral mucosa demonstrating exocytosis and significant interface
mucositis.

Treatment and Prognosis

Typically, the signs and symptoms disappear within
I week after the discontinuation of the cinnamon prod­
uct. If the pat ient resumes int ake of the product. the
lesions reappear. usually w ithin 24 hours.

Figure 9-37 • Contact stomat itis from cinnamon flavoring.
Perivascular inflammatory infiltrate consisting predominantly of
lymphocytes and plasma cells.

Figure 9 -34 . Contact stomatitis from cinnamon flavo ring.
Sensitive and thickened hyperkeratosisof the lateral and dorsal
surface of the tongue on the right side.
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demonstratesa heavy ch ron ic inflammatory cell infi lt rate
that predominantly consists of ly mphocy tes. This in fil ­
trat e often obscures the epitheli um and connective tissue
interface (Figure 9-36) . A character ist ic feature is the
presence of an obv ious perivascu lar in filtrate of ly m­
phocyte s, w ith occasional plasma cells and rare eosino­
phi ls. which extends well below the superficial infla m­
matory infil trate (Figu re 9-37) .

Figure 9 -35 . Contact stomatitis from cinnamon flavoring.
l eft lateral borderof the tongue demonstrating linear rows of
hyperkeratosis that resemble oral hairy leukoplakia.

Diagnosis

With a high index of suspicion and a know ledge of the
variat ions of the clinical pattern . the diagnosis of con tact
stomat itis often can be made from the cli nical appear­
ance and the history of cinnamon usc. Often biopsies are
performed for atypica l or extensive cases because of the
differentia l diagnosis. which incl udes several signif icant
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CHRONIC ORAL MUCOSAL CONTACT
REACTIONS TO DENTAL AMALGAM
Since the ninetee nth century w hen denta l ama lgam
bega n to have wi despread use. the material has been
associated in the lay press w ith almost every medical ail ­
ment known to man . Such accusat ions tend to occur in
cycles. Mercury wit hi n amalgam has been accused of
producing neurotoxicity. kidney dysfunction. reduced
immunocompetence, alterations of ora l and intestinal
bacteria. birth defect s. and adverse effect s on general
health. In spite of intense scrut iny. there appears to be
no relationship betwee n any of these physical disorders
and the use of amalga m restorations. An Investigation of
patients with concerns associated wit h their ama lgam
restorations reveals that most of their complaints can be
associated w it h ora l. dental. or medica l prob lems unre­
lated to the restorat ions.

A review of the ill effects of mercury in dental amalgam
demonstrates that the occurrence of toxicity is negligible.
but a small percentage (I % to 2%) of those who are
allergic to mercury can react to the mercury released from
dental amalgams. The frequency of adverse effects to
dental amalgam is estimated to be one case per mill ion.
Acute hypersensit ivity reactions typi call y appear 2 to 24
hours after the removal and replacement of dental
amalgam.and the symptoms disappear afte r to to 14 days.

Rarely. chronic reactions also can occur and may be
from hypersensitivity or a chronic toxic reaction. when
the reaction is related to hypersensit ivity. the most fre­
quent antigen is mercury or a mercury compound: rare ly,
copper. palladi um. silver. ti n. or zinc is responsible. Some
investigators have called these altera tions "ga lvanic
lesions" and have suggested that the changes develop
from electrical currents developed between res torative
metals.However, neither clinica l nor experi menta l studies
support the elect rogalvanic hypoth esis of orig in .

The lesions appear clinically and histopathologicall y
similar to lichen planus (see page 680) but demonst rate
a difference in evolution. When patients w ith true oral
lichenplanus are examined . no evidence of a signi ficantly
increased hypersens itivity to dental restorat ive mater ials
can be found, and these pat ients exhibit mini mal to no
clinical improvement upon removal of their amalgams.

However. w it hi n the popula tion of pat ients w it h con­
ditions previously diagnosed as lichenoi d lesions, there
isa subgroup w hose lesions do not migrate and usually
involve only the mucos a directly in con tact w it h dental
amalgams. These lesions resolve rap id ly afte r removal of
adjacent amalgams and should be diagnosed as a con­
tact lichenoid react ion to ama lgam. not as true lichen
planus.

When patch tested for mercury. approxirnately SO%
ofpatients w ith contact lic henoid react ions reveal pos t-
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tivity: this compares w ith less than 5 % noted in normal
cont rols and patients w it h convention al id iop athic lichen
planus. Alt hough the percentage of pati ents having skin
test reactivi ty dramatically exceeds tha t noted in control
populat io ns. the number in itia ll y demonstrat ing no
response is surpnslng. Th is discrepancy may be the
result of contact reactions that arise from direct toxicit y
or from an allergic contact reaction to ano ther substance
withi n ama lgam other than mercury.

Clinical Features
T he most commonly affected sites in contact reactions
to amalgam are the poster ior buccal mucosa and the ven­
tral surface of the lateral borders of the tongue. Gingiva l
cuffs adjacent to subgingival ama lgams also may be
affected. The lesions are usuall y confined to the area of
contact and may be w hite or erythematous wlth or
without periphera l str iae (Figure 9-3 8). Most patients
have no symptoms. but periodic erosion may be noted .

Diagnosis
The diagnosis is made from the cli nica l appearance of
the lesions. the lack of migration, and the corre latio n to
adjacent amalgams (Figure 9-39 ). Although the histo­
pathologic features may be indi sti ngui shable from lichen
planus. biopsy is occasion ally per for med to confi rm the
cli nical impression and to ru le out other pathoses (e.g..
epit helia l dysplasia). In the past , skin testing to mercury
has been stressed as an important diagnostic proced ure.
but numerou s subsequent investigators have failed to
demonstrate positive react ivit y in the majority of affected
patients. Therefore. the diagnosis is made best by cor re­
lati ng the cl in ical presentatio n wi th the histopathologi c
features, irre spective of results of patch testing for mer­
cury sensit ivity.

Histopathologlc Features
Biopsy material from contact reaction s to amalgam
exhibits nume rous features of lichen planus. The sur ­
face epithelium may be hyperkeratot ic. at rcphlc, or
ulce rated. Areas of hydropic degeneration of the basal
cell layer are ofte n present. The super fic ial lamina pro­
pria contains a dense bandli ke ch ronic inflamma tory
cellular inf iltrate consistin g predomi nantly of ly mpho­
cy tes, but there may be scattered plasma cells . On occa­
sion. deeper lym phoi d aggregates may be noted. often
in a perivascular orientation.

Treatment and Prognosis
Local measures. suchas improved oral hygiene. smoothing,
polishing. and recontou ring , should be attempted before
more aggressive measures, because clinically similar
lesions have been noted as a result of surface plaque accu-
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Figure 9-38 • Oral mucosal contact reaction to dental amalgam . A. Hyperkeratotic lesion with a
peripheral radiating pattern on the lateral border of the tongueon the right side; the altered mucosa
contacted the amalgams of the adjacent mandibular molar teeth. The lesion remained in the same
location for 5 yearsand periodically became erosiveand symptomatic. Smoothing and polishing of
the adjacent restorations had no effect. B, Appearance of previously altered areaof the tongue 14
days after removal of adjacent amalgams. Note total resolution of the mucosal alterations.

Figure 9 -3 9 • Oral mucosal contact reaction to dental
amalgam. Radiating pattern of hyperkeratotic striae on the pos­
terior buccal mucosa that contactsa largedistobuccal amalgam
of the permanent mandibular secondmolar.

mulation. If this is unsuccessful, the amalgam in question
should be replaced with a nonmetall ic restoration , if pos­
sible. Other material choices include yellow gold, white
gold, and porcelain-fused-to-metal (PFM) crowns.

In one study of 142 patients wi th lichenoid con tact
reactions , the offending amalgams were replaced wi th
eit her yellow go ld or PFM crow ns. In thi s group. all
mucosal lesions dramatica lly improved or resolved in
pat ients who received go ld crow ns, whereas 95 % of the
lesions respo nded posit ively to the placement of PFM
crow ns. However, in other studies, uncomm on failures
were repor ted when yellow gold crowns were used.

Even if the lichenoid contact reaction was not present,
replacement of the offending amal gam is typi cally ben­
eficial in most pati ents, because many of these teeth have
large buccal extensions and wo uld benefit from restora­
ti on replacement. The reported prevalence of mucosal
healin g after replacement of the adjace nt amalgam In
patients wi th lichenoid contact reactions varies from
87 % to 100%. Alt hough the number of lesions that fail
to respond is low, many of the nonresponders are most
likely due to inappropri ate select ions of the replacement
mat eria l. A small number of investi gators have reported
recurrence after replacement with composite resin, but
ot hers believe that this phenom enon isdue to subsequent
plaque accumula ti on and not true recur rence. A biopsy
is recommended jf the clinica l diagnosis is in questionor
if the mucosal changes do not respond to the recom­
mended therapy.

ANGIOEDEMA (ANGIONEUROTIC EDEMA;
QUINCKE'S DISEASE)
Angioedema is a diffuse edematous swelling of the soh
tissues that most commo nly involves the subcutaneous
and subm ucosal conn ective ti ssues but may affect the
gastrointestinal or respiratory tract, occasionally with
fatal results. The disorder has been referred to as
Quincke 's disea se, after the clinician who initially
related the changes to an alterat ion in vascular perme­
ability. The outdated term angioneurotic edema alsohas
been used because affected patients often comp lained oi
a choking sensation and we re labeled neurot ic.

Knowl edge of the mechani sms of angioedema has
increased signi fican tly. These advances have allowed us
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to appreciate the fact that the disorder is much more
complicated than originally thought. but such insights
have direct ly influenced therapeut ic approaches. The
most common cause is ma st cell degranu lation, which
leads to histam ine release and the typical clinical alt er ­
ations. IgE-mediated hypersen siti vit y reactions caused
bydrugs. foods. plant s. dust. and inha lants produce mast
ce ll degranulation and are fair ly common. Contact
allergic reactions to foods. cosmetics . topical medica­
tions. and even denta l rubber da ms also have been
responsible. Mast cell degranula tion can even result from
physical stimuli . such as heat . cold . exercise. emotional
stress. solar exposu re. and significant vibration.

An unusual pattern of drug reactio n that can produ ce
severe forms of angio edema that are not mediated by tgE
isthetype associated w ith useof drugs called angioten sin­
converting enzyme (ACE) in hibi tors. These medications
are a popu lar trea tme nt of essent ial hypertension and
ch ronic heart failure; commonly pre scr ibed ACE
inhibitors incl ude captoprtl, enalaprl l . and li sinopri !.
The drugs appa rently cause angioedema because of
increased levels of bradyk inin. and the swell ing does not
respond well to antihistamines . The prevalence of this
pattern of angioedema is estimated to be 0. 1% to 0.2 %
of those who use ACE inhibitors. In the majority of
affected patien ts, the angioedema arises w ithin hours of
initial use of the drug. In up to 30% of the cases. the
angioedema isdelayed. with the longest reported interval
between drug use initiation and the initial attack being
7years. Attacks precipitated by dental procedu res have
been reported in long-term users of ACE in hibitors.

In addition. angioedema can result fro m act ivation of
the complement pathway. Th is may be hereditary or
acquired. Two rareautosomal dominant hered itary for ms
areseen. Type I. comprising 85 % of the heredita ry cases.
iscaused by a quantitative reduct ion in the inhibi tor that
prevents the transformation of C I to C I esterase. Withou t
adequate levels of th is inhibitor (CI-INH) . CI esterase
cleaves C4 and C2 and results in angioedema. Type II
exhibits norm al levels of CI - INH. but the in hibi tor is
dysfunctiona!.

The acquired type of CI-INH deficiency is seen in
association with certain type sof Iymphoproliferative dis­
eases or in patient s who develop specif ic autoant ibodies.
Thelymphoid pro liferat ion increases the consumption of
CI-INH. and the autoant ibod ies prevent binding of
CI -iNH to CI . In both the acqui red and hereditary forms
of abnormal C I - IN H act ivity. minor trauma. such as a
dental proced ure. can precipitate an attack.

Finally. angioedema has been seen in the presence of
high levels of antigen-antibody complexes (e.g.. lupus
erythematosus. viral or bacter ial infecti ons) and in
patients w ith grossly elevated peripheral blood eosinoph il
counts.
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Figure 9-40 • Angioedem a. Diffuse upper lip swelling that arose
rapidly.

Clinical Features
Angioedema is characteri zed by the relati vely rapi d onset
of soft. non tender tissue swelli ng. which may be solitary
or mu ltiple and most commonly involves the face. lip s.
tongue. pharynx. and larynx (Figure 9- 40). Involvement
of the skin and mucous membran es can cause enlarge­
ments that may measure up to several centimete rs in
diameter (Figure 9-41). In add it ion to the face, ot her sites
of dermatologic involvement include the hand s. arm s.
legs. genitals. and buttocks. Although pa in is unu sual.
itch ing is common and erythema may be present . The
enlargemen t typica ll y resolves over 24 to 72 hours.

Involvement of the respiratory and gastroi ntestina l
systems occurs mainly in the hereditary forms. In these
forms. most affec ted patien ts become symptomatic
during the second decade of li fe and then foll ow a highl y
variable frequency of recurrences. Most atta cks occur
without apparent reason. Gastroint estina l symptoms
may mimic surgical emergencies and include continuous
pain, vom it ing. and (rarely ) watery diarrhea. Respiratory
involvement centers on the upper airway (pharynx and
laryn x) and can be li fe th reatening if the patient 's airway
becomes closed; hoarseness and difficult y in swallow ing
or breathing are important signs. Laryngeal involvement
also is not unu sual in cases related to ACE inhibitors.

Perioral and periorb ital involvement is typi cal of allergic
angioedema. In addition. allergic angioedema and the type
that is related to ACE inhibitors frequent ly demonstrate
int raoral involvement, which can affect the lips. tongue.
uvula, floor of the mouth. or facia l cheek areas.

Diagnosis
In cases of allergic causation. the diagn osis of angio­
edema often is made from the clinical presentation in
conjunction w ith the known ant igenic st imu lus. W hen
mult ip le antigen ic expo sures occur, the diagnosis of the
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Figure 9-41 • Angioedema. A, Soft. nontender tissue swelling of the face arose relatively rapidly after
dental treatment. B, Facial appearance after resolution of edematousfacia l enlargement.

offending agent can be difficu lt and involves dietary
diaries and antigenic testing.

Those patie nts whose condit ions cannot be related to
antigenic exposure or medications should be evaluated
for the presence of adequate functio nal CI -INH. In the
hereditary types. both forms exhibit normal levels of CI
and decreased levels of functiona l CI -INH. Type I demon­
strates a decreased quantity of CI-INH ; type II exhib its
normal levels of the inhibitor (but it is not funct ional) .
Both acquired for ms demonstrate low levels of both
CI - INH and Ci.

Treatment and Prognosis
The treatment of angioedema usuall y consists of oral
antihistamines. If the atta ck is not contro lled or if iaryn­
geal involvement is present. intramuscular epinephrine
should be admin istered . If the epineph rine does not stop
the attack. intravenous corticosteroids and antih ista­
mines should be given . Cases of angioedema related to
ACEinhibitors arc not IgE-mediated and may not respond
to anti histamines and corticosteroids. Because the
ai rway may have to be opened. affected pat ients are kept
under close observat ion until the swell ing begins to sub­
side. If angioedema has been associated wi th use of a
par tic ular ACE inhi bi tor. all types of ACE inhibitors
should be avoided in the future.

Th ose cases related to CI-INH deficiency do not
respond to antihistamines, cort icosteroids, or adren­
ergic drugs. In tubation and tracheos tomy may be
required for laryngea l invo lveme nt. Fresh freeze-dried
plasma ha s bee n used; however. some investigators do
not recomm end its use because there is a risk of trans­
mitt ing in fection, and it replaces not only C I - INH but
also potentia lly ha rm fu l C I esterase. C I . C2, and C4.
C I - IN H conc ent ra te and esterase-i nhibi ting drugs
(ap rot inin or tr anexamic acid) arc the treatments of
choice for acut e att acks. Because acute atta cks of
heredi tary ang ioedema arc not on ly unpleasant but also
po tentially li fe threatening, prevent ion is paramount.
Patients should avoid vio lent ph ysical activity and
trauma. Med ical prophy laxis is recommended before
any dental or surgical proced ure. All pati ent s should
carry medical wa rni ng cards that sta te the diagnosis
and l ist elementary p rec autions. Prophy lax is for
CI-INH deficiency is recom mended in patients who
have more than three attacks per year. Androgens
induce hepatic synthesis of CI-INH, and eit her of the
atte nua ted androgen s (danazol or stanozolo l) is used
for both the hereditary forms and the acquired type that
is relat ed to Iymphop rol iferat ive di sorders. The auto­
immune acqui red typ e is best prevented th rough the use
of cor ticos teroids.
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SQUAMOUS PAPILLOMA
The squamous papilloma is a benign proli ferati on of
strat if ied squamous epithe liu m. result ing in a papill ary
or verruciform mass. Presumably. this lesion is induced
by the human papillomavi rus (HPV). HPV comprises a
large family (more than tOO types) of double-stranded
DNA viruses of the papovavirus subgroup A. Recent
research has shown that 81 % of normal adults have
buccal epithelial cells that contain at least one type of
HPV. although case control studies using more rigo rous
cr iteria have usually shown distinct differences. with
high levelsof HPV in oral lesionsand low levels in normal
controls.

The virus is capable of becoming totally integrated
with the DNA of the host cell . and at least 24 types are
associated with lesions of the head and neck . HPV can
be identified by in situ hyb ridiza tion. immunohistochem­
ical analys is, and pol ymera se chain reacti on (peR) tech-

Figure 10-1 • Squamous papilloma. An exophytic lesion of the
soft palate with multiple short. white surface projections.

Figure 10 -2 • Squamous papilloma. A pedunculated lingual
mass with numerous long, pointed. and white surfaceprojections.
Note the smaller projections around the base of the lesion.
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nlques, but it is not vis ible with routi ne histopathologir
staining . Viral subtypes 6 and I i have been identifiedin
up to 50% of oral papillomas. as compared with lessthan
5% in normal mucosal cells.

The exact mode of transmission is unknow n. In con­
trast to other HPV-i nduced lesions. the viruses in this
lesion appear to have an extremely low virulence and
infectivity rate. A latency or incubation period of 3 to Il

months has been suggested . The squamous papilloma
occurs in one of every 250 adults and makes up approx­
imately 3% of all oral lesions submitted for biopsy,

Clinical Features

The squamous papilloma occurs w it h equal frequency in
both men and women. Some authors have asserted thai
it develops predomin antl y in children. but epidemiologic
studies indicat e that it can ar ise at any age and, in fact,
is diagnosed most often in persons 30 to SO years of age.
Sites of predil ecti on include the tongue. lips, and soil
pa late. but any oral sur face may be affected. This lesion
is the most common of the soft tissue ma ssesarising from
the soft palate.

The squamous papillo ma is a soft. painless. usually
pedunculated. exophyt ic nodule w ith num erous finger­
like surface projections that impart a "cauliflower" or
wart li ke appearance (Figure iO-1l. Project ions may be
poin ted or blun ted (Figures 10- 2 and iO-3 ), and the
lesion may be w hite, slightly red, or nor mal in color,
depending on the amount of surface keratini zation. The
papillo ma is usuall y soli tary and enlarges rap idly to a
maximum size of about 0.5 em. w it h littl e or no change
thereafter. However. lesions as large as 3.0 em in greatest
dia meter have been repo rted.

It is sometimes difficu lt to distinguish this lesion clin­
ica lly from verruca vulgans (see page 317). condy loma

Figure 10-3 • Squamous papilloma. A pedunculated mass of
the buccal commissure, exhibiting short or blunted surface pro­
jectionsand minimal white coloration.
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acuminatum (see page 318), verruciform xanthoma (see
page 324), or focal epithelial hyperplasia (see page 320),
In addit ion. extensive coalescing papi lla ry lesions
(papill omatosis) of the oral mucosa may be seen in sev­
eral skin disorders. incl uding nevus unius Iateris, acan­
thos is nlgrtcans, and focal der mal hypoplasia (Goltz­
Gor ll nl syndrome. Laryngeal pap illomatosis. a rare and
potentially devastat ing d isease of the laryn x and
hypopharynx. has two distinct types: (1) juvenile ons et
and (2) adult onset. Hoarseness Is the usual present ing
feature. and rap idly pro liferating papill omas in the
juvenile-onset type may obst ruct the airway.

Histopathologic Features

The papilloma is character ized by a proliferation of kera­
tinized stratified squamous epithelium arrayed in finger ­
like projectionswith fibrovascular connective tissue cores
(Figure 10-4). The connective ti ssue cores may show
inflammatory changes. depending on the amount of
trauma sustained by the lesion. The keratin layer is thick­
ened in lesions with a whiter clinical appearance. and the
epithelium typically shows a normal maturation pattern
(Figure 10- 5). Occasional papillomas demonstrate basilar
hyperplasia and mitoti c activity. which can be mistaken
lor mild epithelia l dysplasia. Koilocytes. virus- altered
epithelial clear cells w ith small dark (pyknot ic) nuclei. are
sometimes seen high in the prickle cell layer.

Treatment and Prognosis

Conservative surgical excision, including the base of the
lesion. is adequate t reatment for the oral squamous
papilloma. and recurrence is unlikely. Frequently. lesions
have been left untreated for years w ith no reported tran s­
formation into malignancy, continuous enlargement . or
dissemination to other parts of the oral cavity.

Figure 10-4 • Squamous papilloma. Low-power view showinga
pedunculated squamous epithelial proliferation. There are multiple
papillary projections with fibrova scular connective tissue cores.
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Iuvenile-onset lar yngeal papillomatosis tend s to be
continuou sly prol iferative. sometimes leading to death
by asphyx iat ion. The papillomatosis is treated by
repeated surgical debulking procedures to relieve airway
obst ruct io n . Adult-onset lesion s are typicall y less
aggressive and tend to be sing le. Conservative surg ical
removal may be necessary to eliminate hoarseness from
vocal cord involvement. In rare instances, squamous cell
carcinoma w ill develop in long- standi ng laryngeal papil ­
lomato sis, sometimes in a smoker or a patient w ith a his­
tory of irradiation to the larynx.

VERRUCA VULGARIS (COMMON WART)
Verruca vulgaris is a benign. virus-indu ced. focal hyper­
plasia of stratified squamous epithelium. One or more of
the associated human papillomavirus (HPV) types 2. 4.
6. and 40 are found in virtually all examples. Verruca vul­
garis is contagious and can spread to oth er parts of a
person's skin or mucous memb ranes by way of auto­
inocula ti on. It infrequent ly develops on oral mucosa but
is extremely common on the skin.

Clinical Features

Verruca vulgaris is frequently di scovered in children. but
occasional lesions may ari se even int o midd le age. The
skin of the hand s is usuall y th e site of in fection (Figure
10- 6). Wh en the oral mucosa is involved. the lesions arc
usuall y found on the vermilion border. labial mucosa. or
anterior tongue,

Figure 10-S • Squamous papilloma. The tip of a papillary pro­
jection shows mature st ratified squamous epithelium with a
slightly th ickened parakeratin surface layer.
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Figure 10-7 • Verruca vulgaris. Exophytic. white. papilla ry lesion
of the lateral soft palat e.

Figure 10 -6 • Verruca vulgaris. Several warts on th e finge r,
exhibiting a ro ugh , papi llary surface .

tissue cores (Figure 10-8). Chronic inflammatory cells
often infi it rate the supporti ng connective tissue. Elon­
gated rete ridges tend to converge towa rd the center 01
the lesion, producing a "cuppi ng" effect. A prominent
granular cell layer (hypergran ulosis) exhibits coarse,
clumped keratohyaline gran ules. Abundant koilocytes
are often seen in the superficial spinous layer. Koilocytes
are HPV-altered epit helia l cells with per inuclear clear
spaces and small. dark nuclei (pyknosis) . Eosinophilic
int ranuclear viral inclusions are often noted within the
cells at the gran ular layer.

Treatment and Prognosis
Ski n verr ucae are treated effect ively by liquid nitrogen
cryotherapy . conserv at ive surgical excis io n or curet­
tage. or topical applicat ion at kerati no lytic agents (usu­
ally containing salicylic acid and lactic acid), Oral
lesions are usuall y surgica lly excised, or they may be
destroyed by laser, cryotherapy. or electrosurgery.
Cryotherapy ind uces a subepithe lial blister that lifts the
infected epithelium from the underlying connective
tissue, allow ing it to slough away. All dest ructive or sur­
gica l t reatments should extend to incl ude the base 01
the lesion.

Recur rence is seen in a small proportion 01treated
cases. W ithout tr eatm ent , verr ucae do not t ransform in to
malignancy, and two thirds w ill disappear spontaneously
w ithin 2 years, especia lly in ch ildren.

CONDYLOMA ACUMINATUM
(VENEREAL WART)
Condyloma acuminatum is a vir us-induced prolifera­
tion of stratified squamous epithelium of the genitalia,
peri ana l region, mouth , and larynx. One or more of the
HPV types 2, 6. 11,53, and 54 are usually detectedin the
lesion. However, the high-risk types 16 and 18 also are
found with freq uency. especially in anogenital lesions.

Figure 10-8 • Verruca vulga ris . Numero us papillary projections
are covered by hyperkeratotic stratified squamous epithelium. Elon­
gated rete ridges at the edge of th e lesion converge toward the
center.The inset showsclear koilocytes in the upper epithelial layers.

Typ icall y, the verr uca appears as a pa inless pap ule or
nodu le wi th pap illa ry projec tions or a rough pebbly sur­
face (Figure 10- 7). It may be pedunculated or sessile.
Cutaneous lesions may be pink, yellow, or white; oral
lesions are almo st always w hite. Verr uca vulgar is
enlarges rapid ly to its max imum size (usually less than
5 mrnl, and the size remai ns constant for mon ths or years
thereafter unless the lesion is irritated . Multiple or clus­
tered lesions are common. On occasion. extreme accu­
mulation of compact kerat in may result in a hard surface
projection several millimeters in heigh t. termed a c uta ­
neous horn or kerati n horn. Other cutaneous lesions.
including seborrheic keratosis (see page 325). acti nic
keratosis (see page 351 ), and squamous cell carci noma.
may a lso crea te a cuta neo us horn .

Histopathologic Features
The verruca vu lgar is is characterized by a proliferat ion
of hyperkeratotic stratified squamous epithel ium ar ranged
into fingerlike or pointed projections with connective
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Condy loma is considered to be a sexua lly transm itt ed
disease (STD) , w it h lesio ns develop ing at a site of sexua l
contact or t rau ma. This lesion represents 20 % of all STDs
diagnosed in STD cl inics and may be an indi cator of
sexua l abuse when diagnosed in you ng children. It is not
unusual for oral and anogenita l condylomata to be
present co ncurrent ly.

The incubation period for a condy loma is I to 3 mo nth s
from the ti me of sexual contact. Once present, auto­
inoculation to other mucosal sites is po ssib le.

Clinical Features

Condyloma ta are usually di agnosed in teenagers and
young adu lts, but people of all ages are susce ptible. Oral
lesions most f requent ly occur on the labial mu cosa,
soft palate, and lingua l frenu m. The typ ical con dy loma
appears as a se ss ile, pink , we ll-dem a rcated, non ten der
exophytic ma ss w ith short, bl un ted sur face pro jection s
(Figure 10-9). The condyloma ten ds to be larger than
the papilloma and is character istically clus tered wi th
other condy lomata. The average les ional size is 1.0 to
1.5 ern, bu t ora l lesions as large as 3 em ha ve been
reported.

Histopathologic Features

Condyloma acuminat um appears as a benign pr olifera­
tion of acantho tic st rat if ied squamous epithelium w it h
mildly keratotic papi llary sur face projections (Figure
10-10). Thin connective tissue cores support the papi l­
lary epithe lial projections, w hich are more blu nted and
broader than those of squamous papi lloma and verr uca
vulgaris, imparting an appearan ce of kera tin - fi ll ed cry pts
between prom inences.

The covering epit heliu m is mature and di fferentiated,
but the prick le cells often demonstrate pyknotic nuclei
surrounded by clea r zones (kol locytes ), a microscopic
feature of HPV in fect ion (Figure 10-11). Ultrastructura l

Figure10·9 • Condyloma ac umina tum. Two lesions of the
upper lip mucosa exhibit short, blunted project ion s. (Cou rtesy of
Dr. Brian Blochen)
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examinat ion reveals vmons w it hi n the cy toplasm or
nuclei of ko llocytes, and the virus also can be demo n­
strated by immuno histochemical ana lys is, insitu hybridi ­
zation, and PCR techniques.

Treatment and Prognosis

The oral condyloma is usually treat ed by conse rvative
surgical excisio n. Laser ab lat ion also has been used, but
thi s treatm ent has raised some quest ion as to the air­
born e spread of HPV through the aero soli zed micro ­
droplets created by th e vaporiz atio n of lesional tissue.
Regardless of th e method used, a con dy loma shou ld be
remove d because it is contagious and can spread to other
ora l surfaces and to other person s through direct (usu­
ally sexua l) contact. In the anogenital area , condylomata
infec ted wi th HPV- 16 or HPV- 18 are assoc iated w ith an
increased risk of mali gnant transformation to squamous
cell carcinoma, but thi s has not been dem onstrated in
oral lesions.

figure 10-10 . Condyloma acuminatum. Medium-power pho­
tomicrograph showing acanthotic stratified squamous epithelium
forming a blunted project ion.

figure 10-11 • Condyloma acuminatum. High-power pho to­
micrograph demonstrating koilocytes (arrows) in the spinous layer.
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FOCAL EPITHELIAL HYPERPLASIA
(HECK'S DISEASE; MULTI FOCAL PAPILLOMA
VIRUS EPITHELIAL HYPERPLASIA)
Foca l epi thel ia l hy perplasia is a vi rus-induced, local­
ized pro li feration of oral squamo us epithelium th at was
first descr ibed in nati ve Americans and Inu its (Eskimos).
Current ly, it is known to exist in many popu lation s and
ethnic gro ups and is ap parently produ ced by the human
pap illomaviru s type 13 and possibl y 32 . In some popu ­
lations, as man y as 39% of chi ld ren arc af fected. Mu l­
t ip le papi lla ry lesion s simil ar to focal epithelial hyper­
plasia arise wi th increased frequency in AIDS patients
(see page 244).

Clinical Features
Usually a childhood condi tion , focal epi the lial hyper­
plasia occasiona lly affects you ng and mi ddle-a ged
adults. There is no gender bias . Sites of greatest involve-

Figure 10-12 • Focal ep it he lia l hyperplasia. Mult iple. flat­
topped papules and nod ules of normal co loration are see n on the
lower lip of a child.

Figure 10·13 • Focal epit he lia l hyperplasia. The lesions may
demonstrate a papillary surface change and paleness. as demon­
st rated on this child's to ngue. (Cour tesy of Dr. Roman Carlos.)
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ment incl ude the lab ial , buccal. and lin gual mucosa, but
gingival and tonsillar lesions also have been reported.

This dis ease ty pic ally appears as mult iple soft, non­
tender, flattened or rou nded papu les. wh ich are usually
clustered and the co lo r of no rmal mucosa, although they
may be scatte red. pale . or rarely w hite (Figure 10-121.
Occasio nal lesion s show a slig ht papil la ry surface
cha nge (Figure 10- 13!. individual lesion s are small (0.3
to 1.0 ern), discrete, and well demarcated, but they fre­
quent ly clu ster so close ly togeth er th at the entire area
takes on a cobbleston e or fissured appe arance.

Histopathologic Features
The hallmark of focal epit helia l hyperpla sia is an abrupt
and someti mes considerable acanthos is of the oral
epi theli um (Figure to- r-n. Because the thickened
mucosa extends upward, no t down in to underlying con­
nect ive tissues. the lesional rete ri dges are at the same
dept h as the adjacent normal rete ridges. The ridges
themselves arc Widened. ofte n confluent . and sometimes
club shaped. Some superfic ial kerat inocytes show a
ko ilocyti c change simila r to th at seen in other HPV intec­
t io ns. Ot hers occasio na ll y demon strat e an altered
nucleus th at resembles a mitotic figure (mi toso ld cell)
(Figure 10-1 5) . Virusli ke particles have been noted ultra­
structurall y w it hin bo th the cytoplasm and the nuclei of
cell s w ithin the prickle cel l layer. and the presence ofHPV
has been demonstrated w ith bo th DNA in situ hybridiza­
ti on and immuno histoche mical ana lys is.

Treatment and Prognosis
Spontaneous regression of foca l epithelia l hyperplasia
has been reported af ter months or years and is inferred
fro m th e ra rity of the disease in adults. Conservativesur­
gica l excis ion of lesions may be per formed for diagnostic
or aesthetic purposes. The r isk of recurrence after this

• •
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Figure 10-14 . Focal epithelial hyperplasia . Prominent acan­
thosis of the ep ithelium with broad and elongated rete ridges.
The slight ly papillary surface alte rat ion noted here may or may
not be presen t.
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therapy is minlmal. and there seems to be no malignant

tra nsformation potential .

SINONASAL PAPILLOMAS
Papillomas of the sinonasal tract are benign . localized
proliferations of the respiratory mucosa of this region .
This mucosa gives rise to thre e histomorphologically di s­
tinct papillomas:

I. Fungiform
2. Inverted
3. Cylindrical cell
Inaddition. a keratinizing squamous papilloma, sim­

ilarto the oral squamous papilloma (see page 3 16), may
ra re ly occur in the nasal vestibule.

Collectively, sinonasal papi llomas represent 10% to
25 %of all tumors of the nasal and parana sal region . Half
ofthesinonasal papilloma s arise from th e mucosa of the
lateral nasal wall: the remai nder predominant ly involves
themaxillary and ethmoid sinuses and the nasal sept um.
Multiple lesions may be present.

The cause of sinonasaJ papill omas remains contro­
versial and unclear. Some authorities say tha t these
lesions represent neop lasm s: others con sider them to be
a reactive hyperp lasia seconda ry to a variety of envi­
ronm ental stim ulants. such as allergy, chronic bacterial
orviral (human pap i llomaviru s !HPV] type II) infection.
and tobacco smoki ng.

FUNGIFORM (SEPTAL; SQUAMOUS;
EXOPHYTIC) PAPILLOMA

The fungiform papilloma bears some similar ity to the
ora l squamous papilloma . although it has a somew hat
more aggressive biologic behavior and more varied
epithelial types. It represents 18 % to 50 % of all sinonasal
papillomas in variou s investigations. Almost all exam ­

ples are posit ive for HPV type 6 or I I.
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Clinical Features
The fungiform papi lloma ari ses almost exclusively on the
nasal septum and is twice ascommon in men as in women.
It occurs primarily in people 20 to 50 years of age. Typi ­
cally, it exhibits unilateral nasal obstruction or epistaxis
and appears as a pink or tan. broad-based nodule wit h
papillary or warty surface projections.

Histopathologic Features
The fungiform pap ill oma has a microscop ic appearance
similar to that of the oral squamous papilloma , alth ough
the st ratified squamous epit helium coverin g the fin ger­
like pr oje ct ions seldom is keratinized. Respi ratory
epithelium or "transitional " epithelium (intermediate
between squamousand respiratory) may be seen in some
lesions . Mucous (gob let) cells and intraepi thelia l micro­
cysts containing mucus often are present. M itoses are
in frequ ent. and dysplasia is rare. The underl yi ng con­
nective tissue consists of delicate fibrous tissue with a
minima l inflammatory component, unless it is irritated.

Treatment and Prognosis
Complet e surgical excision is the treatm ent of choice for
the fungiform papi lloma. Recurrence is commo n, devel­
op ing in approximately one th ird of all cases: however,
thi s may be caused by incomplete excision . Most author­
ities consider this lesion to have minimal or no potent ial
for malignant transformat ion.

INVERTED PAPILLOMA (INVERTED
SCHNEIOERIAN PAPILLOMA)

The most common (50 % to 76 %) sinonasal papil loma.
the inverted papilloma, is also the variant w ith the
greatest pot ential for local destructi on and malignant
transforma tion. HPV type s 6, II. and 16 have been iden ­
tified in less than 7% of cases.

Figure 10-15 • Focal epithelial hyperplasia.Mitosoid cells
(arrows) contain altered nuclei in thisotherwise mature and well­
differentiated stratified squamousepithelium.

Clinical and Radiographic Features

The inverted papilloma seldom occ urs in pat ients
younger than 20 years of age; the median age is 55 years.
A stro ng male predilectio n is noted (2: I male- to- female
ratio). Th is lesion arises predominan tly fro m the lateral
nasal cavit y wall or a paranasal sinus, usuall y the
antrum. Typi cally. the inverted papilloma results in uni ­
lateral nasal obstruction , but it may cause pai n, epis­
taxis , pu rulen t discharge, or local deformity. The papil­
loma appears as a soft, pin k or tan. polypoi d or nodu lar
growth . Mu ltiple lesions may be present.

Pressure erosio n of the underlyi ng bone is usuall y
present and may be visib le rad iographica lly as an irreg­
ular radiolucency. Prima ry sinus lesions may be distin­
guishab le only as a soft tissue radiodensity or mucosal
th icken ing on radio graphs; sinus invo lvement generally
represents extension from the nasal cavity. M agnetic res-
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Figure 10- 16 . Inverted papilloma. T l -weighted coronal MRI
showing a tumor of t he right late ral nasal foss a. The tumor fill s
t he right maxill a and et hmoid sinuse s and involves t he floor of the
orbi t. (Courtesy of Dr. Pamela Van Tassel.)

onance imaging (MRI) can help to identi fy the extent of
the lesion (Figure 10- 161.

Histopathologic Features

Microscopically, the inverted pap illoma is characteriz ed
by squamous epithelial proliferati on into the submucosal
stroma (Figure 10- 17). The basement membr ane remains
intact, and the epithelium app ears to be "pushing" into
underlying connective ti ssue. Goblet (mucous) cell s and
mucin - fill ed microcysts frequentl y arc noted w ithin the
epitheli um. Kera ti n prod uction is uncom mon, but thin
surface kerat in ization may be seen. Mitoses often are
noted wi th in the basi lar or parabasilar cells, and varying
degrees of dysplasia may be seen. Papillary sur face pro­
jecti ons are present and deep clefts may be seen between
projecti ons. The st roma consists of dense fibrous or loose
myxomatous connective tis sue w ith or wit hout inflam ­
matory cells. Destru cti on of under lyin g bone frequent ly
is noted. Imm unohi stochemical expression of CD44. a
cell adhesion molecul e. is increased in this papi llo ma.
w hich may help to dis tinguish it from invasive pap ill ary
squamous cell carcinoma, w hich lacks th is featu re.

Treatment and Prognosis
The inverted papilloma has a sign ificant growth pot en­
tial and. if neglected, may extend into the nasop harynx,
middle ear, orbit . or cranial base. In some studies. recur­
rence after conservative surgical excision has occurred
in nearl y 75% of all cases. The recomm ended treatm ent,
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Figure 10- 17 • Inverted papillo ma . l ow-p ower photomicrograph
showing a squamous epit he lial pro liferation , with multiple
"inverti ng" is lands of e pithe lium exte nd ing into the underlying
co nnect ive tissue.

therefore, is a lateral rhino tomy and en bloc excision of
the involved lateral nasal wall . The mucosa of the adja­
cent para nasal sinus also is removed and adjunctive
radioth erapy may be considered for those lesions not
able to be resected completely. Wi th surgery. the recur­
rence rate is less than 14% of cases. Recurrences are
usuall y noted w it hin 2 years of surgery but can happen
much later. Hence. long-term foll ow -u p is essential. Con­
tinued tobacco smoking is associat ed w ith an increased
r isk of multiple recurrences.

The inver ted papilloma also is associated wi th malig­
nancy, usuall y squamous cell carcinoma. in 3% to 24%

of cases. In such an eventuality, of course, the lesion is
treated as a malignan cy. typ ica lly by performing more
radica l surgery, w ith or without adju ncti ve radiotherapy.

CYLINDRICAL CEll PAPillOMA (ONCOCYTIC
SCHNEIDERIAN PAPillOMA)

The cylindrical cell papilloma account s for less than
7% of sinonasal papillomas. This lesion is considered by
some authori ties to be a variant of the inver ted papil­
loma because of the similar ity in cli nical and histopatho­
logic features and a similarly low frequency of HPV.

Clinical Features

Cylindrical cell papil loma typi cally occurs in adults20 to
SO years of age. There is a strong mal e predominance.
w it h a predilection for the maxill ary ant rum. lateral nasal
cavity wall. and ethmoid sin us. The presentin g symptom
is usuall y unilateral nasal obstr uction. and it appearsas
a beefy- red or brown mass w ith a multinodular surface.

Histopathologic Features

Microscopically, the cyli ndrical cell pap illoma demon­
strates both endophytic and exophy tic growth. Surface
papil lary projecti ons have a fibrovascular connective
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tissue core and are covered by a multilayered epithelium
oftall columnar cells with small, dark nucle i and eosino­
philic, occasiona lly gran ular, cyto plasm. Th e lesional
epithelial cell is similar to an oncocyte. Cilia may be seen
on the surface, and there are numerous intracpithclia l
microcysts filled w it h muc in, neutrophil s, or both .

Treatment and Prognosis
Cylindrical cell papi lloma is tr eated in the same manner
as inverted papilloma (sec previous topic). The potent ia l
for recurrenceand malignant transformation seemsto be
lower than tha t of the inverted papi lloma.

MOLLUSCUM CONTAGIOSUM
Molluscum contag iosum is a virus-induced epithelial
hyperplasia prod uced by the moll uscum contagiosu m
virus, a member of the DNA poxvirus group. At least 6%
of the population (more in older age groups) has anti­
bodies to this virus, although few ever develop lesions.
After an incub at ion period of 14to 50 days, infect ion pro­
duces multiple papu les of the skin or, rarely, mucous
membranes. Theseremain small for months or years and
then spontaneously invo lute.

During its active phase, the molluscum contagiosum
virus issloughed from a centra l core in each papule. Routes
oftransmission include sexual contact (in adults)and such
nonsexual contacts (in children and teenagers) as sharing
clothing, wrestling. communal bathing, and swimming.
lesions have a predilection for warm portio ns of the skin
and sites of recent injury; florid cases have been reported
in immunocompromised patients (see page 245).

Clinical Features
Molluscum contagiosum is usual ly seen in children and
young adults. The papules almost always are mul tiple
and occur predominant ly on the skin of the neck, face
(particularly eyelids), tr unk, and genitalia. Infrequent ly,
oral involvement occurs, usually on the lips, buccal
mucosa, or palate.

l esionsare pink, smooth-surfaced, sessile, nontende r,
andnonhemorrhagic papules that arc 2 to 4 mm in diam­
eter(Figure 10- 18). Many show a small centrall ndenta ­
tion or keratin- like plug from w hich a curdlike substance
can be expressed. Some are surrounded by a mild
inflammatory erythema and may be sligh tly tender.

Histopathologic Features
Molluscum contagiosum appears as a localized lobular
proliferation of surface stratified squamo us epithelium
(Figure 10- 19). The centra l portion of each lobule is filled
with bloated keratinocytes that contai n large, intra­
nuclear, basoph ilic viral inclusions called molluscum
bodies (Figure 10-20). These bodies begin as small
eosinophilic structures in cells just above the basal layer.
As they approach the surface, these bodies inc rease so
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Figure 10-18 . Molluscum contagiosum. Multiple, smooth­
surfaced papules, with several demonstrating small keratin-l ike
plugs, are seen on the neck of a child.

Figure 10-19 • Molluscum contagiosu m. Well-defined epide rmal
proliferation demonstrating a cent ral craterlike depression filled
wit h virally altered kerat inocytes.

much In size that they freque ntly become larger than the
original size of the invaded cells. A central crater is
formed at the surface as stra tum corne um cells disinte­
grate to release the ir molluscum bod ies. These un ique
feat ures make the diagnos is readily apparent.

Treatment and Prognosis

In most cases of molluscum contagiosum, spontaneous
remission occurs w ithin 6 to 9 mon ths; however, curet­
tage and cryotherapy are effective treat ments for
papules removed electively. Podophyllotoxin and
tret ino in therapies arc popular but less effective, and
topical imiqu imod, an immune-response modifier,
recently has been shown to be effect ive in reducing or
eliminating the lesions. There is no apparent potentia l
to tra nsform into carcinoma, and the lesions tend not to
recur afte r treatment.



figure 10-21 • Verruciform xanthoma. A well-demarcated,
slightly elevated lesion of the hard palate that demonstrates a
roughened or papillary surface.
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Figure 10 -20 • Molluscum contagiosum. Higher-power pho­
tomicrograph showing keratinocytes with large, basophilicvira l
inclusions (molluscum bodies) being sloughed into the central
crater (top).

VERRUCIFORM XANTHOMA
Verruciform xa nthoma is a hype rplastic conditio n of the
epitheli um of the mo uth, sk in, a nd ge nita lia, with a cha r­
acterist ic accumu lation of lipid- laden histiocytes beneath
the epit hei ium . First reported in i 97i , it rema ins largeiy
an ora l disease; its cause is still unk nown. Although ver­
ruciform xan thoma is a papillary lesion , huma n pa pillo­
mav irus does not appear to playa role in its pathogen­
esis. The lesion probably represents an unusual reaction
or immu ne response to localized epithelial trauma or
damage. This hypot hesis is supported by cases of Verru­
ciform xa nthoma that have deve loped in associati on with
d isturbed epi thelium (e.g., lich en pla nu s, lupu s erythe­
matosus, ep idermolysis bullosa , ep ithe lia l dysplas ia,
pe mp higus vu lga ris, warty dyskeratoma, graft-versus­
ho st disease). The lesion is histopa th ologica lly simi lar to
other dermal xanthomas, but it is not assoc iated w ith dia­
betes, hyp er lipidem ia, or any other meta bolic d isorder.

Clinical Features
Verruc iform xa nthoma is typically Seen in w hites , 40 to
70 yea rs of age. There is a stro ng female predilectio n (a
i :2 male-to- female rat io). Approxima te ly half of th e
intraoral lesions occur on the gingiva a nd alveolar

mucosa, but a ny o ra l site may be involved.
The lesion appears a s a we ll-dema rcated, so ft, pai n­

less, sessi le, s light ly e levated ma ss with a white,
ye llow -white, or red co lor a nd a pap illa ry or roughened
(verruc iform ) su rface (Figures 10-21 a nd 10- 22). Rarely,
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Figure 10 -22 • Verruciform xantho ma. A lesion of the ventral
tongue exhibits a biphasic appearance. The anterior aspect
demonstrates elongated white (well-keratinized) projections (large
arrow) . The posterior aspect demonstrates a surface of yellow,
blunted projections (smallarrow).

flat - topp ed nodules a re seen without surface projec­
t ions. Most lesions a re sma lle r than 2 em in greatest
diameter; no oral lesion larger than 4 em has been
reported. Mul t ip le les io ns occas iona lly have been
described . Clin ica lly, verruciform xan thoma may be sim­
ilar to squamous papill oma, condylo ma acuminatum, or
ear ly carc inoma .

Histopathologic Features
Ver ruciform xanthoma demonstrates papillary, acan­
tho tic s urface epithel ium cove red by a thickened layerof
para kerati n. On rout ine hematoxylin and eosin staining,

the keratin layer often ex hibits a dis tinctive orange col­
o rat ion (Figure 10-23). Clefts or crypts between the
epithe lial projections are filled with parak eratin , and rete
ridges a re elonga ted to a uni form depth. The most impor-
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Figure 10-23 • Verruciform xanthoma. A slight papillary
appearance is produced byhyperparake ratosis, and the rete
ridges are elongated to a uniform depth. Note the parakeratin
pluggingbetween the papillary projections.

Figure 10·24 . Verruciform xanthoma. Connective tissue
papillaeare composed almost exclusively of xanthoma cells­
large macrophages with foamy cytoplasm.

tant diagnostic feat ure is the accumu lation of numerou s

large macrophages with foamy cytoplasm. which typi ­
cally are confined to the connective t issue papillae
(Figure 10-24). These foam cells. also known as xan­
thoma cells . conta in lipid and periodic acid - Schi ff (PAS)­
positive, diastase- resistant granules.

Treatment and Prognosis
The verruciform xa nthoma is treated w ith conservative
su rgica l excision. Recurrence after removal of the lesion
is rare, and no ma lignant transformation ha s bee n
reported. However. two cases have been reported in w hich
averruciform xanthoma occ urre d in associat ion w ith car­

cinoma insitu or squamous cell carcinoma. This does not
necessarily imply that verr uciform xanthoma is a poten­
tially malignant lesion; however, it may indicate that
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Figur e 10 -25 • Seborrheic keratosis. Multiple brown plaques of
the face of an elderly manexhibit a fissured surface. They had
been slowlyenlarging for several years.

hyperkeratotic or dysplastic oral lesions can undergo
degenerative changes to form a verr ucifor m xanthoma.

SEBORRHEIC KERATOSIS
Seborrheic keratosis is an extreme ly commo n skin

lesion of older people and represents an acquired. benign
proli ferat ion of epidermal basal cells. The cause is
unknown, alt hough there is a positi ve corre lat ion w it h
chronic sun exp osure, sometimes with a hered itary
(autoso mal dom ina nt) tendency. Seborr heic keratosis
docs not occ ur in the mouth .

Clinical Features
Seborrheic keratoses begin to develop on the skin of the
face, tr unk. and extre mities during the fourth decade of
life. and they become more prevalent w ith each passing
decade. Lesions are usually multip le. beginning as small
tan to brown macules that are indistinguishable clinically
from actinic lentigines (see page 328), and w hich grad ­
ually enlarge and elevate {Figures 10- 25 and 10-2 6).lndi­
vidual lesions are sharply demarcated plaque s and have
surfaces that are finely fissured. pitted. or verrucous, but
may be smooth. They tend to appear "stuck onto " the
skin and are usually less than 2 cm in diameter.

De rmatos is papulosa nig ra is a for m of seborrheic
keratosis that occurs in approx imate ly 30% of blacks and
frequently has an autosomal domina nt in her itan ce pat­
tern . Th is condition typica ll y appears as multiple, small
( I to 2 mm), dark- brow n to black papules scattered abou t
the zygomat ic and peri orb ital region (Figure 10- 27).

Histopathologic Features
Seborrheic kerato sis cons ists of an exop hy tic pro lifera­
ti on of basilar epi thelia l cells that exhib it var ying degrees
of sur face kerat inizat ion. acanthosis, and papi llo matosis
(Figure 10- 28). Characteristically, the entire epithelia l
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Figure 10-26 • Seborrheic keratosis . Crusted and pigmented
epidermal plaque.

Figure 10-28 • Seborrheic keratosis. The acanthotic form
demonstrates considerable acanthosis, surface hyperkeratosi s,
and numerous pseudocysts. The epidermal proliferation extends
upward, above the normal epidermalsurface.

hyperplasia extends upward, above the normal epi­
dermal surface. The lesion usually exhibi ts deep, kerat in ­
fi lled invagina t ions that appear cyst ic on cross-section;
hence, they are called horn cysts or pseudo- horn cysts
(Figure 10-29). Melani n pigmen tation often is seen
withi n the basal layer.

Several histopathologic patterns may be seen in seb­
orrheic keratoses. T he most common is the acant hotic
form, which exhibits li ttl e pap illo matosis and mar ked
acanthosis with minimal surface keratinization. The
hyperkeratot ic form is characterized by prominent
papi llo matos is and hyperkeratosis w it h mini mal acan­
thosis. The adenoid form consists of anastomosing tra­
beculae of lesional cells w it h li ttle hyperkeratosis or
pap illomatosis. The lesions of dermatosis pap ulosa nigra
are predom inant ly of the adenoid and acant hotic ty pes.
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Figure 10 -27 • De rmatosis pap ulosa nigra. Multiple small pig­
mented papulesof the malar area.

Figure 10-29 • Seborrheic keratosis. Pseudocysts are actually
keratin-filled invaginations, as seen toward the left in this high­
power photomicrograph. The surrounding epithelial cells are
basaloid in appeara nce.

Chronic trauma may al ter these histopathologic fea­
tu res, and the lesion known as invert ed folli cular ker­
atosi s of Helw ig is thought to represent an irritated seb­
orrhe ic keratosis. Th is lesion shows a mild degree 01
proliferat ion into the connective tissue and a chronic
infla mmatory cell infiltrate adjacent to the lesion. Squa­
mous metaplasia of the leslonal cells results in whorled
epit helia l patterns called squamous eddies. Inflamedseb­
orrheic keratosis may show enough nuclear atypia and
mitotic activity to cause confusion wi th squarnous cellcar­
clnorna, but enough of the basic attributes of seborrheic
keratosis typically remain to allow a proper diagnosis.

Treatment and Prognosis

Except for aesthetic pu rposes, a seborr heic keratosis
seldom is removed. Cryot herapy w ith liquid nitrogen or
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simple curettage is the tr eatment of choice for lesions
that are removed. Al th ough the keratosis has no malig­
nant potenti al, other more significant skin lesion s may
develop in areas contiguous to it. Moreover. the sudden
appearance of numerous seborrheic keratoses with pru­
ritus has been associated with internal malignancy. a
rare event ca lled the Leser - Trelat sign .

SEBACEOUS HYPERPLASIA
Sebaceous hyperplasia is characteri zed by a locali zed
proliferation of sebaceous gla nds of the skin. tt has no
known cause and is common on the facial skin. The major
significance of th is entity is its clinical similarity to more
serious facia l tumors. such as basal cell carc inoma.

Clinical Features

Cutaneous sebaceous hyp erpla sia usuall y affects adults
older than 40 years of age. It occurs most commo nly on
the skin of the face. especia lly the cheeks and forehead.
and is characterized by one or more soft. non tender
papules w ith w hite. yell ow. or norma l colorat ion (Figure
to-30). Lesions are usuall y umbili cated. w ith a small
centraldepression . representing the area w here the ducts
of the invo lved sebaceo us lobul es terminate. Most
lesions arc smaller than 5 mm in great est diameter and
take considerable tim e to rea ch eve n this sma ll size.

Compressio n of the lesion usually cau ses sebum . the
thick yellow-w hite product of the sebaceous gland. to be
expressed in the cent ral depressed area. This feature
helps cli nica ll y to distingui sh sebaceous hyperp lasia
from basal cell carci nom a. An oral coun terpart. w hich
probably has no relation to th e skin lesion. appears as a
white to yellow papule or nodular mass w it h a "cauli ­
flower " a ppea ra nce , usu ally of the buccal mucosa .

Histopathologic Features

Histopathologically. sebaceous hyperpiasia is cha rac ­
terized by a co llection of enlarged bu t othe rw ise no rma l
sebaceous gland lobules grou ped aro und one or more
centrally located sebaceou s ducts (Figure iO-3 1).

Treatment and Prognosis

No treatment is necessary for sebaceous hyperplasia
except for aesthetic reasons or unless basal cell carcinoma
cannot be eliminated from the cl inical differential diag ­
nosis of cutaneous lesio ns. Excisional biopsy is curati ve,

EPHELIS (FRECKLE)
An ephelis is a common small hyperpigmented macule of
the skin that represents a region of inc reased melanin pro ­
duction. Ephelide s are seen most often on the face. arms .
and back of fair- skinned. blue-eyed person s; they may be
associated w ith a strong genetic predilection (autosomal
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figure 10-30 . Sebaceous hyperplasia. Multiple soft papules of
t he midface are umbilicated and small. Sebum can ofte n be
expressed from t he cent ral depressed area.

Figure 10- 31 • Sebaceous hyperplasia. Sebaceo us glands are
enlarged and more numerous than normal, but they demonst rate
no other pathologic changes.

dom inant). The skin discoloration is produ ced by a rela ­
t ive excess of melanin deposi tion in the epiderm is. not by
a local increase in th e number of melanocytes.

Clinical Fea tures

Ephelides become noticeab le dur ing the fir st decade of
life. and new macules seldom arise after the teenage
years. During adult life the macules typically become less
prominen t. There is no sex predilection ; however, persons
wi th blo nde or red hair are more likely to have ephe lides.
The lesions become more pronou nce d after su n exposure.

Each individual macul e is round or oval, and typi call y
remains less than 3 mm in diameter (Figure 10-32) . It has
a uniform lig ht-brown colorat ion and is sharp ly demar­
cated from th e surr ounding skin . The re is great vari ability
in the numbers of ephelides present. Many ind ividuals
have less than 10. w hereas some have hundreds of mac-
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Figure 10 -3 2 • Ephelides. Mu ltiple brown macules over t he
bridge of t he nose.

ules. The brown color is not as dark as the lent igo sim­
plex (see page 329), and there is never elevatio n above
the surface of the skin, as may occur in a melanocytic
nevus (see page 332).

Histopathologic Features
The ephelis is comprised of strat ified squamous epithelium
wit h abundant melanin deposition in the basal cell layer.
Despite the increased melanin, the number of melanocytes
is normal or may be somewhat reduced. In contrast to
lentigo simplex, there is no elongation of rete ridges.

Treatment and Prognosis
No treatm ent is necessary for ephelides. The use of sun­
screens can prevent the appea rance of new freckles and
help prevent the darkenin g of exist ing lesions.

ACTINIC LENTIGO (LENTIGO SOLARIS;
SOLAR LENTIGO; AGE SPOT; LIVER SPOT;
SENILE LENTIGO)
Acti nic lentigo is a beni gn brown macul e that results
fro m chronic ultraviolet light damage to th e skin. It is
found in more than 90% of w hites older than 70 years
of age and rarely is seen before age 40. It does not occur
w it hi n the mouth bu t is seen frequently on the fac ia l
skin. Persons w ho have facial ephelides (freckles) in
chil dhood are more likely to develop act inic lent igines
late r in life.

Clinical Features
Actinic lentigo is com mon on the dorsa of the han ds, on
the face, and on the arms of elderly whi tes (Figures 10-33
and 10- 34). It is ty picall y mu ltiple, but ind ividual lesions
appear as uniformly pigmented brown to tan macules
w ith well-demarcated but irregular borders. Althoug h
the lesion may reach more than I ern in diam eter, most

ORAL & MAXILLOFACIAL PATHOLOGY

Figure 10 -33 • Act inic lentigines. Mu ltiple lesions on the sun­
exposed skin of the hand of an elderly person. l esions are brown
maculas with irregular borders.

Figure 10-34 • Actinic lentigo. Large. flat, evenly pigmented
lesion on the forehead of an elderly man.

examples are smaller than 5 mm. Adjacent lesionsmay
coalesce, and new ones continuously ar ise with age.
Unlike ephelides, no change in color intensity is seen
afte r exposure to ultraviolet light.

Histopathologic Features
Rete ridges are elongated and club shaped in actinic
lenti gines, w it h th inn ing of the epi the lium above thecon­
nect ive ti ssue papill ae (Figure 10-35) . The ridges some­
times seem to coa lesce with one another. W ithin each
rete r idge, melanin - laden basi lar cells are inter­
mingled with excessive num bers of heavily pigmented
melanocyt es.

Treatment and Prognosis
No treatment is requir ed for actinic lentigo, except for
aesthetic reasons. Topical retinoic acid can reduce the
color intensity in some cases, and the lesion can becom­
pletely destroyed using a Q-switched ruby laser. Actinic
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Figure 10-35 • Actinic lentigo . Reteridgesare elongated and occa­
sionally intertwining. Pigmented melanocytes (withclear cytoplasm)
areexcessiveand commingled with melanin-laden basilar cells.

lentigo does not unde rgo malignant transformation ; if
removed, it rarely recurs. New lesions, however, can ar ise
in adjacent or distant skin at any ti me.

LENTIGO SIMPLEX
Lentigo simplex is one of several form s of benign cuta ­
neous rnelanocvnc hyperplasia of unknown cause. It usu­
ally occurs on skin that is not exposed to sunlig ht , bu t it
mayoccur on any skin surface and at any age. Its co lor
intensity does not change with variations in sun exposu re.
lentigo simp lex is darker in color than the common ephelis
(see page 3271. Ephelides, moreo ver, are fou nd predo mi ­
nantly on sun-exposed skin, become more pronounced
with increased sun expos ure, and represent merely an
increase in local melanin prod uctio n rather than an
increase in the numb er of product ive melanocytes.

Some investigators believe that lentigo simplex repre­
sents the earliest stage of another common skin lesion,
the melanocytic nevus (see page 332). Oral lesio ns have
been reported , but they are rare and may be examples of
the oral melanoti c macule (see page 330).

Clinical Features
lentigo simplex usually occu rs in children but may occur
at any age. The typ ical lesion is a sharply demarcat ed
macule small er tha n S mm in diam eter, with a un iformly
tan to dark-brown color (Figu re 10-36) . It is usually soli ­
tary, although some pat ients may have several lesio ns
scattered on th e skin of the tru nk and ext remit ies. l entigo
simplex reache s its maxim um size in a matter of mon ths
and may rema in unchanged indefi nitely thereafter.

Clinically, individual lesion s of lentigo simplex arc
indistingu ishable from th e no nelevate d melanocyti c
nevus. With multip le lesion s, cond it ions such as lent tg­
inosis profusa, Peutz- Ieghers syndrome (see page 653).
andthe multi ple lentigines or LEOPARD' syndrome mu st
beconsidered as diagnos tic poss tbtll t ies.
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Figure 10-36 • Lentigo simplex. A sharply demarcated lesion of
uniform brown coloration is seen on the midface.

Histopathologic Features
Lent igo simplex shows an increased number of benign
mclanocytes w it hin the basal layer of the epid erm is, and
these often are clus tered at the tips of the rete ridg es.

Abu ndant melanin is distributed among the melano­
cyte s and basal kerat lnocytes. as we ll as within the pap­
ill ar y dermis in associa tion w it h melanophages (m elanin
in continence).

Treatment and Prognosis
Lentigo simplex may fade spontaneously after many
years, but most lesion s remain co nstant over time. Treat ­
ment is not required, except for aestheti c reasons. Con­
servat ive surgica l excision is curative, and no malignant
t ran sfo rmation potent ial has been docum ent ed for
lesions not removed.

MELASMA (MASK OF PREGNANCY)
Melasma is an acquired. sy mmetric hyperpigme ntation
of th e sun-ex posed skin of the face and neck. The cause
is un kn own, but it is strongly associated w ith pregnancy
and th e use of oral contraceptives th at conta in both
estrogen and progesteron e. Dark-comp lexio ned persons
are more like ly to develop mela sma .

Clinical Features
Melasma appears in adult women as bilateral ligh t to
dark-brown cutaneous macu lcs that vary in size from a
few mi ll imeters to more than 2 em in diam eter (Figure
10-37). Lesions develop slowly w it h sun exposure and
occur primar ily on the midface, forehead, upper lip, chin,
and (rare ly) the arms. It is not unusua l for the ent ire face
to be involved. The pigmentat ion may rema in faint or
da rken over ti me. Rarely, mela sma is seen in men.

• Lentigines (multiple) ; Electrocardiographic abncrma hncs: Ocular hypertelor­
Ism; pulmona ry sten osis; Abnorma lities of gcnnane : Retc rda tlon 01growth; and
Dea fness (sensorineura l).
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Figure 10 -37 • Melasma. Diffuse hype rpigmentation of the facial
skin in a pregnant woman.

Histopathologic Features

Melasma is characterized by increased melanin depo si­
tion within an otherwi se unremarkable epiderm is. Pig­
ment also may be seen w it hin numerous melanophages
in the dermis.

Treatment and Prognosis

Topical t reatment w it h 3% hydroq uinone and tretinoin
is generally effec tive for melasma, bu t the pigmen tation
can be prevented or di minished by minimizi ng sun expo­
sure. The lesions may resolve aft er parturition or after
di scont inu ing oral contracept ives. There is no potential
for mal ignant transformation.

ORAL MELANOTIC MACULE
(FOCAL MELANOSIS)
The oral melan ot ic macule is a flat , brown mucosal di s­
coloration produced by a focal increase in melanin dep­
osit ion and possibly a concomitant increase in the number
of rncl anocytes. The cause remain s unclear. Unl ike the
cuta neous ephelis (freckle), the melanot ic macul e is no t
dependen t on sun expos ure. Some authorit ies have ques­
tioned the purported lack of an associat ion w ith acti nic
irrad iation for the melanotic macu le located on the ver­
milion border and pr efer to consider it a distin ct ent ity
(labial mela not ic macule) .

Clinical Features

The oral melanoti c mac ule occ urs at any age in both men
and women; however. biopsy samp les demonstrate a 2: I
fema le predilection . The average age of patients is 43
years at th e tim e of diagnosis. The vermil ion zone of th e
lower lip is the most common site of occurrence (33 %),
followed by the buccal mucosa, gingiva, and pala te.

The typica l lesion appears as a solitary (17% are mu l­
tiple), we ll -demarcated, uni form ly tan to dark-brown ,
asymp tomatic, round or oval macule wi th a dia meter of
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Figure 10-39 • Oral me lanotic macule . A well-demarcated
brown macule of the gingival muco sa.

7 mm or small er (Figures 10-38 and 10- 39). Occasional
lesion s may be blue or bla ck . Lesions are not reportedto
enla rge after diag nosis, w hich suggests that the max­
imum di mension is achieved rat her rapidly and remains
constant thereafter.

Histopathologic Features

Th e oral melanotic macule is characterized by an
increa se in melan in (and perhaps melanocvtes) in the
basal and parabasal lavers of an oth erwi se norma l strat­
ified squa mo us epithel ium (Figu re 10-40). Melan in also
may be seen free or within melanophages in the subep­
ith elial con nect ive tissue (me la ni n incont inence). The
lesion typi call y does not show elongated rete ridges like
actinic lentigo (see page 328).

Treatment and Prognosis

Treatment is usually not required for the melanot ic macu le,
except for aesthetic consideration s. When necessary.exd-
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Figure 10-40 • O ral mela notic ma cule. Excessive melanin is
confined to the basal and parabasallayers of an otherwise unre­
markable stratified squamous ep ithel ium. Occasiona l melanin may
be seen within underlying connective tissues (pigment inconti­
nence). The pictured lesion de monstrates elongated rete ridges
and a keratin layer because it was removed from t he attached gin­
giva;these are not lesional changes.

sional biopsy is the preferred treatment. Electrocautery,
laser ablation, or cryosurgery is effe ctive, but no tissue
remains for histopathologic examinat ion after these pro ­
cedures. The intraora l me lanotic macule has no ma lignant
transformation potentia l. bu t an early melanoma can have
asimilar clinica l appearance. For thi s rcason, all ora l pig­
mented macules of recent onset, large size, irregular pig­
mentation, unknown duration, or recent enlargement
should be submitted for microscopic examination.

On occasion, flat pigmented lesio ns are encountered
that arc clinically and microscopicall y simila r to the
melanotic macule; however, these lesion s represent a
sign of systemic or genetic disease or may be a conse­
quence of the use of certain medicati ons. A list of these
conditions is show n in Box 10- 1.

ORAL MELANOACANTHOMA
(MELANOACANTHOSIS)
Oral melanoacan thoma is a benign and uncommon
acquired pigmentat ion of the ora l mucosa characterized
by dendrltic melanoeytes dispersed thro ughout the
epithelium. The lesion appears to be a reacti ve process
andis unrelated to the melanoacanthoma of ski n.

Clinical Features
Ora l melanoacanthoma is seen almost exclusively in
blacks, shows a female pred ilect ion, and is most common
during the th ird and fou rth decades of life. The buc cal
mucosa is the most com mon siteof occurrence. The lesion
is smooth, flat or slight ly raised , and dark-b row n to black
incolor Il-igure 10-41). Lesions often demonstrate a rapid
increase in size, and they occasionally reach a diameter
ofseveral centimeters with in a period of a few weeks.
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Figure 10-41 • O ral melanoacant homa. A smooth, darkly pig­
mented macule of the buccal mucosa is seen in a young adult.

Box 10-1 Associations With Melanin
Pigmentation of Drat Mucosa

PHYSIOLOGIC OR SYNDROMIC ASSOCIATIONS

• Racia l or physiologic pigmentation
• Peutz-leghe rs syndrome
• McCune-Albright syndrome
• LEOPARD syndrome (Ientiginosis profusa, no intraoral

melanosis)
• Cronkhite-Canada syndrome
• Bloom syndrome
• Dunnigan syndro me
• Dyskeratosis congenita
• Endocrine candidosis
• Incontinentia pigment i
• Oculo-cerebro -cutaneous syndro me
• Roth mund-Thomson syndrome
• Trisomy 14 mosaicism
• Unusual facies, vitiligo. spastic paraplegia syndrome
• Xeroderma pigmentosum
• Addison disease
• Neurofibromatos is

CHRONIC TRAUMA OR IRRITATION OR ENVIRONMENTAL

POLLUTANT
• Chronic mucosal trauma or irritation (chronic cheek bite)
• Chronic autoimmune disease (erosive lichen planus,

pemphigoid)
• Smoker's melanosis
• Yusho (chronic exposure to high levels of PCB)

SYSTEMIC MEDICATIONS
• Chloroquine and other quinine der ivatives
• Phenolphthalein
• Estrogen
• AIDS-related medications

From Bouquot IE. Nlkal H: Lesion s of the ora l cavity, In Gnepp DR:
Diagnostic surgical pathology of the head and neck. pp 141- 238.
Philadelphia, 200 1, WBSaunders.
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Histopathologic Features
The oral melan oacanthoma is characterized by numer­
ous benign dendri ti c melan ocytes (cell s th at are normall y
confi ned to the basa l cell layer) scattered throughout the
Icsional epit heliu m (Figures 10-42 and 10-43). Basal
layer rnela nocytes are a lso pres ent in increa sed num ­
bers. Spongiosis and mild acanthosis are ty pica lly noted.
In addition, eosinophils and a mild to moderate chronic
inflammatory cell inf iltrate are usuall y seen within the
und erlying connective ti ssue.

Treatment and Prognosis
Because of the alarming growth rate of oral rnelano­
acanthoma, incisional biopsy is usuall y indicated to rule
out the possib il ity of melanoma. Once the diagnosis has
been estab lished, no further t reatm ent is necessar y. In
severa l instances, les ions have undergone spontaneous
resol ut ion afte r lnclslonal biopsy.

Figure 10 -42 • Oral melanoacanthoma. Medium-power pho­
to microgra ph showing aca nthosis of the ep ithe lium. Spo ng ios is is
demo nst rated by intercellular spaces between the ke ratinocyt es.

Figure 10 -43 • Oral melanoacanthoma. High-power view
show ing numerous de nd ritic melanocytes (arrows) exte nding
between the sp inous epithelial ce lls.
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ACQUIRED MELANOCYTIC NEVUS
(NEVOCELLULAR NEVUS; MOLE)
Thegeneric ter m nevus refers to malfo rmat ions of theskin
(and mucosa ) tha t are congenita l or developmental in
na tu re. Nev i may ari se from the s urface ep ithelium or
any of a var iety of underly ing con nec tive t issues. The
most co mmo nly recogni zed nev us is th e a cquired
mclanocy tic nev us, or com mo n mo le-so much so, that
the sim ple term nevus is often used synonymously for
these pigmented lesio ns. Howeve r, many developmental
nevi also are recogni zed (Box 10-2).

The acq uired melanocytic nevu s represents a benign,
locali zed pro lifera tio n of cells from the neura l crest, often
call ed "nevus cells." Although there is li t t le debate asto
their neural crest origin and their abili ty to produce
melani n, vario us a ut horities are divided o n the issue of
w he ther these ce lls rep resent mcla nocytes or a re merely
"fi rst cousins" of mela nocytes. These melanocytic cells
migrate to the ep idermis during development, and
lesion s may first appear shortly after birth. The acquired
melanocytic nevu s is probably th e most com mon of all
human "tumors," a nd w hite adu lts have a n ave rageof 10
to 40 cuta neous nevi per pe rson. Intraoral lesions occur
bu t are no t co mmo n.

Clinical Features
Acquired melanocyti c nevi begin to develop on the skin
d ur ing c hildhood, a nd mos t cuta neous lesions are
present before 35 years of age. They occur in both men
and wo me n, a ltho ugh wo me n usu all y have a few more
th an me n. Racial diffe ren ces are seen. W hites have more
nevi than Asians or blacks. Most lesion s are distributed
above the wa ist, and the head and neck region is a
common s ite of involvement.

Acq uired melanocytic nevi evolve thro ugh several
cli n ical stages, w hich tend to correla te with speciflc
histopatho logic fea tures. The ear liest presentation
(known microscopica lly as a junctiona l nevus) is that01
a sha rply demarcated, brown or black macul e, typically
less than 6 mm in diame ter. Although this lcsional
appearance may persist into adulthood, more often the
nevu s cells proli ferate over a period of years to produce
a slightly elevated, soft papule with a relat ively smooth

Box 10-2 Typ es of Developmental Nevi

• Epide rmal nevus
• Nevus sebaceus
• Nevus flammeu s (see page 471)
• Basa l ce ll nevus (nevo id basal ce ll carc inoma) (see page

598)
• White sponge nevus (see page 645)
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surface (compo und nevu s). The degree of pigmentation
becomes less; most lesions appear brown or tan.

As time passes, the nevus gradually loses its pigmen ­
tat ion, the surface may become somewhat papilloma­
tous, and hai rs may be seen growing from the center
(intradermal nevu s) (Figures to-44 and 10-45). How­
ever, the nevus usually remains less than 6 mm in diam­
eter. Ulceration is not a feature unless, for example. the
nevus is situated in an area where a belt or bra strap
traumatizes it easil y. Throughout the adult years, many
acquired melanocyt ic nevi w i ll involute and disappear ;
therefore, fewer of these lesions can be detected in eld­
erly persons.

Intraoral melanocytic nevi arc distinct ly uncommon.
Most ari se on the palate or gingiva, although any oral
mucosal site may be affected (Figure 10-46). Intraora l
melanocytic nevi have an evolution and appea rance sim­
ilar to skin nevi , although mature lesions ty pically do not

figure 10-44 . Melanocytic (intradermal) nevus. A pigmented,
well-demarcated. dome-shaped papule is seen at the edge of the
vermilion border of the upper lip.

Figure 10-46 . Intramucosal melanocytic nevus. Pigmented
lesion of the anterior hard palate. (Courtesy of Dr. l ewis Claman.)
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demonstrate a papillary surface change. More than one
in five intraoral nevi lack clinical pigmentation (Figure
10- 47). Approxima tely two thirds of in traoral examples
are found in females; the average age at diagnosis is 35
years.

Histopathologic Features
The acqui red rnelanocytl c nevus is characterized by a
benig n, unencapsulated proliferat ion of small , ovoid cell s
(nevus cell s). Th e lesional cells have small, uniform
nuclei and a moderate amount of eosi nophilic cy top lasm,
w ith indistin ct cell bou ndaries. These cell s demon strate
a variab le capaci ty to produce melanin , w ith the pigment
prim ari ly evident in the superf icia l aspects of the lesion .
Nevus cells typica lly lack the dendrit ic pro cesses that
rnelanocytes possess. A characteristic microscopi c fea­
ture is that the superficial nevus cell s tend to be organ­
ized in to small. round aggregates ttheques).

Figure 10-45 • Melanocytic (intrad ermal) nevus. Several
coarse hairs are seen to project from this pigmented papule of the
skin of the lower lip.

Figure 10-47 . Intramucosal mel anocytic nevus. Th is intramu­
casal nevus (arrow) of the mandibular gingiva is nonpigmented.
(Courtesy of Dr. John Lenox.]
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Figure 10-48 • Junctional nevus. Nests of melanocytic nevus
cellsalong the basal layer of the epithelium.

Figure 10-49 • Compound nevus. High-power view showing
nests of pigmented nevus cells within the epithelium and t he
superlicial lamina propria.

Melanocytic nevi are classif ied histopathologicall y
according to their stage of development. which is reflected
by the relat ionship of the nevus cells to the surface
epitheli um and under lyi ng connective ti ssue. In the eariy
stages. theques of nevus cell s are found only along the
basal cell layer of the cp ithell urn. especially at the tips
of the rete ridges. Because the leslona l cells are found at
the juncti on between the epithelium and the connect ive
tissue. thi s stage is known as a jun ctional nevu s (Figure
10-48). As the nevus cells proli ferate. groups of cells
begin to drop off in to the underlying dermi s or lami na
propria. Because cells are now present both along the
junctional area and within the underlying connective
tissue, the lesion then is ca lled a compound nevu s
(Figure 10-49).

In the later stages. nests of nevus cells are no longer
found w ithin the epi theli um but are found only wi thin
the underlying connective tissue. Because of the con­
nective ti ssue iocat ion of the iesional cells. on the skin
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Figure 10-50 • Intradermal nevus. Co llectio ns of melanocytic
nevus cells only within the dermis.

this stage is called an intradermal nevu s (Figure 10-50l.
Th e intraoral counterpart is ca lled an intramucosal
nevu s. Zones of di fferentiation often are seen throughout
the lesion. The superficial cells typicall y appear larger
and epithelio id . w ith abund ant cyto plasm. frequent
intracellul ar mela nin, and a tendency to cluster into
theques. Nevus cell s of the midd ie port ion of the lesion
have less cytoplasm. are seldom pigmented . and appear
much like iymphocytes. Deeper nevus cells appear elon­
gated and spindle shaped. much like Schwann cells or
fibrob lasts. Some authorities classify these variationsas
type A (epi thelioid), type B (ly mphocyte- like). and type
C (spindle-shaped) nevus cells.

Most intrao ra l melanocyt ic nevi are classif ied micro­
scopically as inJramucosal nevi. However. this probably
simp ly ref lects the age (average. 35 years) at w hich most
oral nevi undergo biopsy and diagnosis. because these
lesions would have earlier evolved thro ugh junctionai
and compound stages.

Treatment and Prognosis

No treatm ent is indi cated for a cutaneous mclanocytic
nevus unless it is cosmet ically unacceptable. is chroni­
call y i rrita ted by clo thing. or shows ciinical evidence oi
a change in size or color. By m idhfe, cuta neous rnclano­

cytic nevi tend to regress; by age 90. very few remain. if
removal is elected , conservative surgica l excision is the
treatm ent of choice; recurre nce is unlikely.

At least some skin melanoma s arise from long­
stand ing or irritated nevi of the skin. Overall. the risk of
transfo rmation of a particular acquired melanocytic
nevus to melan oma isapproximately I in I million . How­
ever, becau se oral mclanocyt ic nevi clinically can mimic
an ear ly melanoma. it is generally advised that biopsy
be performed for all unexpla ined pigmented ora l lesions.
especially because of the extremely poor prognosis for
oral melanoma discovered in its later stages.
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VARIANTS OF MELANOCYTIC NEVUS

CONGENITAL MELANOCYTIC NEVUS

Congenita l melanoeyt ie nevus affects app rox imately
I% of newborns in the Un ited States. Th is enti ty is usu­
ally divided int o two types: (I) small « 20 em in diam­
eter) and (2) large (> 20 em in diameter). Approximatel y
15% of congenital nevi are fou nd in the head and neck
area. alt hough int raoral involvement is qu ite rare.

Clinical Features
The small congeni tal melanocyt ic nevus may be similar
in appearance to an acqu ired melanocytic nevus. but it
is frequently larg er in diameter (Figures 10-51 and
10-52). The large congenita l lesion class ically appears
as a brown to black plaque. usua lly w ith a rough surface
or multiple nod ular areas. However, the clinica l appear­
ance often changes with time. Early lesions are flat and
light tan, becoming elevated, rougher. and darker wi th
age. Acommon feature is the presence of hypert r ich osis
(excess hai r) w it hi n the lesion , wh ich may become more
prom inent with age (gian t hairy nevus). A very large
congenital nevus sometimes may be referred to as
bathing trunk nevu s or garme nt ne vu s, bec au se it gives
the appearance of the pat ient wear ing an arti cle of
clothing.

Histopathologic Features
The histopa tho logic appearance of the congen ital
melanocytic nevus is sim ila r to that of the acquired
melanocytic nevus. and some small congen ita l nevi
cannot be dis ti nguished microscopically from the
acquired nevus. Both congenital and acqu ired types are
comprised of nevus cells. which may have eit her a [unc­
uonal, compound, or in traderma l pattern. The congen ­
italnevusis usually of the compound or intraderm al type.
In contras t to the acquired melan ocytic nevus. the con­
genital nevus often shows extens ion of nevus cells into
the deeper levels of the derm is, wi th "infiltration " of cells
between collagen bundles. In add it ion. congenita l nevus
ce lls often are seen intermingled w ith neurovascular
bundles in the reti cul ar derm is and surrounding normal
adnexa l skin st ructures (e.g.. hair foll icles, sebaceous
glands) . Large congenita l melanoeyt ic nevi may show
extension of nevus cells into the subcutaneous fat.

Treatment and Prognosis
Many congenital mela nocytic nevi are excised for aes­
thetic purposes. in addit ion. 5% to 10% of large con­
genital nevi may undergo mal ignant transfo rmation into
melanoma. W henever feasib le, therefore. these lesions
shou ld be removed completely by conservative surgical
excision. Close fo llow-up is requi red for lesions not
removed.
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Figure 10-51 • Con genital melan ocyt ic nevus . Pigmented lesion
of the left temporal area.

Figure 10 -52 • Congen ita l me lanocytic nevus. Deeply pigmented
lesion of the lingual mandibular gingiva in a 3-year-old child.

HALO NEVUS

Ha lo nev us is a melanocy tic nevus w it h a pale hypopig­
mented borde r or "halo" of the surrou nding epithelium,
apparently as a result of nevus cell destruct ion by the
immune system. The halo develops because the immune
cells also attack the melanocyt es adjacent to the nevus.
The cause of the immune attack is unknown . but regres­
sion of the nevus usuall y results . interestingly. the devel­
opment of multi ple halo nevi has been seen in pat ients
w ho have had a recent excision of a melan oma.

Clinical Features
The ha lo nevu s is typically an isolated phenomenon
associated with a preexisting acq uired melanocytic
nevus. It is most common on the skin of the trunk during
the second decade of li fe. The lesion typically appears
as a central pigmented papule or macule, surrounded by
a uni form , 2-to 3-m m zone of hypopigmentation . Some­
t imes this periphera l zone is much w ider.
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Histopathologic Features
Histopathologicall y, the halo nevus dif fers from the rou­
tine acqu ired melanocytic nevu s only in the presence of
an inten se chronic inflammatory cell infiltrate. w hich

surrounds and infil trates the nevus cell popu lat ion,

Treatment and Prognosis
usually. treatment is not required for halo nevus beca use
it eventually will regress entirely, If treatment is elected,
conservative surgical removal is curative and recu rrence
is unlikely,

SPITZ NEVUS (BENIGN JUVENILE MELANOMA;
SPINDLE AND EPITHELIOID CELL NEVUS)

Spi tz nevus is an unco mmon type of me Janocytic nevus
that shares many histop athologic features wi th mela­
noma. It was , in fact. first described as a "juvenil e

melanom a, " The dis ti nct ly benign biologic behavior of
the lesion was first emphasized by Spi tz in 1948. The
fi rst oral example was not reported until 1990.

Clinical Features
The Spitz nevus typ ically develops on the skin of the
extremit ies or the face during childhood. it appears as a
solitary, dome-s haped, pink to reddish-b row n pap ule,
usuall y smaller than 6 mm in greatest diameter. The
young age at presentat ion and the relatively small size
of the Spitz nevus are usefu l featu res to help distingu ish
it from mela noma.

Histopathologic Features
The Spitz nevus has the overall microscopic arch itecture of
a compound nevus, showing a zonal differentiation from
the superficial to deep aspects of the lesion, and showing
good symmetry. lesional cells are either spindle-s haped or
plump (epit helio id), and the two types often are intermixe d.
The epithelioid cells may be multinucleated and appear
somewhat bizarre, often lacking cell cohesiveness. Mi totic

figures, all normal in appearance, may be seenin the super­
ficial aspects of the lesion. Ectatic superficial blood vessels,
which probably impa rt much of the reddish color of some
lesions, are seen frequent ly. The nevocellular nature of the
lesional cells is demonstrated by immunoh istochemical
reactivity for S-IOO protein and neuron -specific enolase.

Treatment and Prognosis

Conservative surgical excis ion is the treat ment of choice

for a Spitz nevus. There is little chance of recu rrence after
the nevus is removed.

BLUE NEVUS (DERMAL MELANOCYTOMA;
JADASSOHN-TIEcHE NEVUS)

Blue nevus is an unco mmon, ben ign proliferation of

dermal rnclanocytcs, usuaily deep w ithin subepi thelial
connective tissue. Two types of blue nevu s are recog-

ORAL & MAXILLOMCIAL PATHOLOGY

Figure 10-53 • Blue nevus. A well-circumscribed, deep-blue mac­
ular lesion is seen on palatal mucosa.

nized: ( I ) the common blue nevus and (2) the cellu lar
blue nevus. The com mon blue nevus is the second most
frequent melanocytic nevu s encountered in the mouth.

The blue color of this melan in-producing lesion can be
explained by theTyndall effec t , which relates to the inter­
action of light w ith part icles ln a colloidal suspension. ln
the case of a biu e nevus, the melanin particles are deep
to the surface, so that the light reflected back has to pass
through the overl ying tissue. Colors with long wave­
lengths (reds and yellows) tend to be more readily
absorbed by the t issues; the shorter-wavelength bluelight
is more likely to be reflected back to the observer's eyes.

Clinical Features

The common blue nevus may affect any cutaneous or
mucosa l site, but it has a predilection for the dorsa of the
hands and feet, the scalp, and the face. Oral lesions are
foun d almost always on the palate. The lesion usually
occurs in children and you ng adu lts, and a female
predilection is seen. It appears as a macular or dome­
shaped, blue or blue-black lesion smaller than I cm in
diame ter (Figure 10-53).

The cellular blue nevus is much less common and usu­

ally develops during the second to fourth decades of life.
but it may be congenital. More than 50% of cellular blue
nevi arise in the sacrococcygeal or buttock region,

although they may be seen on other cutaneous or
mucosal surfaces. Clinica lly, th is nevus appears as a
slow-growing, blue-black papule or nodule that some­
times attains a size of 2 cm or mo re. Occas ional lesions
remain ma cula r.

Histopathologic Features

Histopath ol ogicail y, th e common blue nevus consists
of a collection of elongated , slender rnelanocytes with
branching dendriti c extensions and numerou s melanin
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Figure 10- 54 • Blue nevus.Abundant melanin is seenwithin
spindle-shaped melanocytes located relativelydeep within the
lamina propria and parallel to the surface epithelium.

Figure 10-55 • Bluenevus. High-power view showing heavily pig­
mented spindle-shaped cells.

globules. These cells are located deep within the dermis
or lamina propria (Figures 10-54 and 10-55) and usua lly
align themselves parallei to the surface epithel ium. The
cellular blue nevus appears as a well-circumscribed,
high ly cellular aggregation of plump, melan in-producing
spindle cells within the derm is or submucosa. More typ­
ical pigmented dendritic spindle cells are seen at the
periphery of the lesional tissue. Occasiona lly, a blue
nevus is found in conjunction with an over lying
meJanocytic nevus, in which case the term combined
nevus is used.

Treatment and Prognosis
If clinically indicated, conse rvat ive surgical excision is
the treatment of choice for the blue nevus of the skin.
Recurrence is minimal with this treatment. Malignant
transformation to melanoma is rare but has been
reported. However, because an oral blue nevus clinically
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can mimic an early melanoma, it is usually advisable to
perform a biopsy of Intraoral pigmented lesions, espe­
cia lly because of the ext remely poor prognosis for oral
melanoma (see page 376).

LEUKOPLAKIA (LEUKOKERATOSIS;
ERYTHROLEUKOPLAKIA)
Oral leukoplakia ([euko = w hi te; plnkia = patch) is
defined by the World Health Organization (WHO) as "a
wh ite patch or plaque that cannot be character ized cl in ­
ically or patho log ically as any other disease." The term
is str ict ly a clinical one and does not imply a specific
histopathologic tissue alteration.

The defin ition of leukoplakia is unusua l in that it
makes the diagnosis dependent not so much on defin ­
ab le appearances as on the exclusion of other entities that
appear as ora l wh ite plaques. Such lesions as lichen
planus, morsicatio (chronic cheek nibbiing), frictional
keratosis, tobacco pouch keratosis, nicotine stomatitis,
leukoedema, and white sponge nevus must be ruled out
before a clin ical diagnosis of leukoplakia can be made.
As with most oral white lesions, the clinical color results
from a thickened surface keratin layer (which appears
white when wet) or a thickened spinous layer, which
masks the normal vascu larity (redness) of the underlying
connective tissue.

Al though leukoplakia is not associated with a specific
histopathologic diagnosis, it is typically considered to be
a precancero us or premaligna nt lesion. When the
outcome of a large number of leukoplakic lesions is
reviewed, the frequency of transformation into malig­
nancy is greater than the risk associated with normal or
unaltered mucosa. Because there is considerable misun­
derstanding of this concept, Box 10-3 provides defini­
tions that are used throughout the chapter.

Incidence and Prevalence
Although leukoplakia is cons idered a premalignant
lesion, the use of the clinical term in no way suggests
that histopathologic features of epithelial dysplasia are
present in all lesions. Dysplastic epithelium or frank ly
invasive carcinoma is, in fact, found in only 5% to 25%
of biopsy samples of leukop lakia. The precancerous
nature of leukoplakia has been estab lished, not so much
on the basis of th is assoc iation or on the fact that more
than one third of orai carcinomas have leukoplakia in
close proximity, as on the results derived from clinical
investigations that followed numerous leukoplakic
lesions for long periods. The latter studies suggest a
malignant transformation potential of 4% (estima ted
lifetime risk). Specif ic clin ical subtypes or phases, men­
tio ned later, are associated with potential rates as high
as 47%. These figures may be artificially low because
many lesions are surgically removed at the beginning of
follow-up.
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Figure 10-56 • Sanguinaria-associated keratosis. Thin white
plaque on th e maxillary alveolar mucosa.

ducti on , has not been associated with leukop lakia . People
who excessively use mouth rinses with an alcohol con­
tent greater than 25 % may have grayish buccal mucosal
plaques, but these are not considered true leukoplakia.

Sanguinaria. Persons who usc toothpaste or mouth
rinses containing the herbal extract, sanguinaria, may
develop a true leukopl akia. This typ e of leukoplakia
(sanguinaria -as sociated keratosis) is usually located in
the maxill ary vestibule or on the alveolar mucosa of the
maxill a (Figure 10 -56), Mo re than 80% of individuals
wi th vest ibular or maxi lla ry alveolar leukoplakia havea
history of using prod ucts that contain sanguinaria, com­
pared with 3% of the normal pop ulation.

The affected ep it helium may demonstrate dysplasia
ide ntical to tha t seen in other lcukoplakias, although
the potenti al tor the development of cancer is uncer­
tai n. The leukopla kic pl aque may not disappear even
after the pati ent stops using the pr oduct: some lesions
have persisted for years afte rwa rds.

Ultraviolet radiation. Ultraviolet radiation isaccepted
as a causative factor for leukoplakia of the lower lip ver­
milion. This is usual ly associated w ith actinic cheilosis
(see page 353). Immunocompromised persons, espe­
cia lly t ransplant pati ents, arc especiall y prone to the
develo pment of leukoplakia and squamous cell caret­
noma of the lower lip vermilion.

Mtcroorganisms. Several microorganisms have been
implicated in the cause of leuko plakia. Treponemapallidum,
for examp le. produces glossitis in the late stage of syphilis.
wi th or w ithout the arsenic therapy in popular usc before
the advent at modern antibiotics. The tongue is stiff and
frequently has extensive dorsal leukoplakia.

Tert iary syphilis is rare today. but ora l in fections by
another microorganism, Candida albicans. arc not. Candida
can colonize the superficial epithelial layers of the oral
mucosa, often producin g a thi ck , gran ular plaque witha

Box 10-3 Precancer Terminology Used ill this
Book

• Precancero us lesion (precance r, premalignancy) . A
benign, morphologically altered tissue that has a greater

than normal risk of malignant t ransformat ion.

• Precancerous co ndition. A disease or patient habit that
does not necessarily alter the clinical appearance of local

ti ssue but is associated with a greater than normal risk of

precan cerous lesion or cancer development in that ti ssue.

• Malignant tra nsfor matio n potent ial. The risk of cancer
being present in a precancerous lesion or condition,

either at init ial diagnosis or in the fut ure (usually

expressed in percentages). The potent ial for mucosa with ­
out precancerous lesions or cond itions is called "no rmal."

• Relative risk . A specific epidemiologic measure of the

association between exposure to a part icular facto r and

the risk of acquiring a disease, expressed as a ratio of the

incidence or prevalence of a disease among th ose

exposed and those not exposed to the factor.

Leukoplak ia is by far the most common ora l precan cer,
representing 85% of such lesions. It also is relatively
common, w it h some studies suggesting that it affects as
many as 3% of w hite ad ults. There is a st rong male pre­
dilection (70 %), except in regional popu lat ion s in w hich
women usc tobacco products more tha n men. A slight
decrease in the proportion of affected males, however,
has been noted over the past half century. The disease
is diagnosed more frequently now than in the past , prob­
ably because of an enhanced awareness on the pa rt of
healt h professio nals (rather than because of a real
increase in frequency).

Etio logy

The cause of leukop lakia remains unknow n, alt hough
hypotheses abound:

Tobacco . The habi t of tobacco smoking appears most
closely associated w it h leukoplakia developm ent . More
than 80 % of pati ents w it h leukopla kia arc smokers. Wh en
large groups of adults are exami ned, smokers are much
more likely to have leukop lakia tha n non smokers. Heavier
smokers have greater numbers of lesions and larger
lesions than do light smokers. especiall y after many years
of tobacco use. Also, a large pro portion of leukopla kias
in persons w ho stop smoking either disappear or become
smaller wit hin the first year of habit cessation.

The smokeless tobacco habit produces a somewh at
diffe rent result. It often leads to a clin icall y dis ti nctive
w hite oral plaque called tobacco pouch keratosi s (see
page 346). This lesion probably is not a tru e leukoplaki a.

Alcohol. Alcohol, w hich seems to have a strong syn­
ergistic effect w ith tobacco relative to oral cancer pro-



CHAPTER 10 . Epithelia l Pathology 339

Figure 10-58 • l eukoplakia. Age-specific prevalence (number of
new cases per 100 0 adults examined at various ages) for oral
leukoplakia demonstrates increasing prevalence with increasing
age. especially for men.

Figure 10 -57 • Frictional keratosis. The re is a rough. hyperkera­
totic change to the posterior mandibular alveolar ridge ("ridge
keratosis") , because this area is now edentulous and becomes
traumatized from mastication. Such frictional keratoses should
resolve when t he source of irritation is eliminated and should not
be mistaken for true leukoplakia.
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Approx imatel y 70% of ora l leukop lakias are fou nd on
the lip vermilion, buccal mucosa , and gingiva . Lesions
on the tongue, lip vermilion , and oral floor, however,
account for more than 90% of those that show dysp lasia
or carc inoma. Individual lesions ma y have a varied clin­
ical app earance and tend to change over time. Early and
mild lesions appear as slight ly elevated gray or gray -

mixed wh ite and red coloration. The term s candi dal
leukoplak ia and candidal hyp erplasia have been used
to describe such a lesion, and biopsy may show dys­
plastic or hyp erp lasti c histopathologic changes. it is not
known w hether this yeast produ ces dysplasia or sec­
ondarily in fects previously alt ered epitheli um, but some
ofthese lesionsdisappear or become less extensive, even
less severely dyspla stic, aft er ant ifungal therapy. Tobacco
smoking may cause the leukopla kia and also pred ispose
thepatien t to develo p candid iasis.

Human papi llomavirus (HPV), in particular subtypes 16
and 18, has been ident ified in some oral leukoplakias.
These are the same HPV subtype s associated w ith uterine
cervical carcinoma and a subset of ora l squa mouscell car­
cinomas. Such viruses, unfortunately, also can be found in
normal oral epit helial cells, and so their presence is per­
haps no more than coincidental. It may be significant, how­
ever, that HPV- 16has been shown to induce dysplasia-like
changes in normally differe ntiati ng squamous epithelium
in an otherw ise sterile in vitro environment.

Trauma. Several keratotic lesions. w hich un til recently
had been viewed as vari an ts of leukopla kia , a re now con­
sidered not to be precancers. N icotine stomatiti s is a
generalized whi te palata l alterati on that seems to be a
hyperkeratotic response to the heat generated by tobacco
smoking rath er tha n a response to the ca rcinogen sw ithin
thesmoke (see page 350). Its malignant transforma tion
potential is so low as to be about the same as that of
normal palata l mucosa.

In additio n, chronic mechanical irritation can prod uce
awhite lesion wi th a roughened keratot ic surface, termed
frictional keratosis, Although the result ing lesion is clin­
ically similar to true leukoplakia, such a lesion is now
thought to be no more than a norm al hyperplastic
response (simi lar to a cailus on the skin). Keratoses ofthis
typeare readily reversible after eliminatio n of the tra uma,
and such obviously tra umatic lesions as linea alba (see
page 253), morsicatio (see page 2531.and toothbru sh gin­
gival "abras ion" have never been documented to have
transformed into malignancy, nor does the presence of
dentures or broken and missing teeth increase the cancer
risk. Frictional keratosis (Figure 10-57) shou ld be differ­
en tiated from the group of oral precancers.

Clinical Features

Leukoplakia usually af fects persons older than 40 years
of age. Prevalence increases rapid ly wi th age, especi ally
for males, and as many as 8% of men older tha n 70 years
of age reportedl y are affected (Figure 10-581. The
average age of affected perso ns (60 years) is similar to
the average age for patie nts w ith oral cancer; however.
in some studi es leukoplakia has been found to occur
about 5 years ear lier (on average) than ora l squamous
cell carcinoma.
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figure 10·59 • Early or thin leukoplakia. This early lesion of
the ventral tongue is smooth. white. and well demarcated from the
surrounding normal mucosa.

Figure 10-61 • Homogeneous or th ick leukoplakia . Extensive
buccal mucosa lesion with an uneven whiteness and fissu res. Mod­
erate epithelial dysplasia was noted on histopathologic evaluation,
and squamous cell carcinoma later developed in this area.

w hite plaq ues, w hic h may appear somewhat t ranslu­
cent, fi ssured, or wrinkled and are typi cally soft and flat
(Figure 10- 59), They usuall y have sharply demarcated
borders but occasionally blend gradually in to normal
mucosa.

Mild or thin leukoplakia , w hich seidom shows dys­
plasia on biopsy, may disappear or cont inue unchanged,
For tobacco smokers w ho do not reduce the ir habit, as
many as two thirds of such lesions slowly extend lat er­
ally, become thicker, and acquire a distinctly wh ite
appearance. The affected mucosa may become leat hery
to palpation, and fissures may deepen and become more
numerou s. At this stage or ph ase, the lesion is often called
a hom ogeneou s or thick leukoplak ia (Figures 10- 60 and
iO-6 1). Most thick, smoot h lesions remain indefi nitely at
this stage. Some, perhaps as many as one thi rd , regress
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Figure 10 -60 . Homogeneous or thick leukoplakia. A diffuse,
corrugate d white patch on the right ventral surface of the tongue
and floor of mouth.

Figure 10-62 • Granul ar leukop lakia. Focalleukoplakic lesion
with a rough, granular surface on the posterior lateral border of
the tongue. Biopsy of the lesion revealed an early invasive squa­
mous cell carcinoma.

or disappear ; a few become even more severe, deveiop
increased surface irregularities, and are then calledgran­
u lar or nodular leuk oplaki a (Figures iO-62 and 10-63),
Some iesions demonstr ate sharp or blunt pro jectionsand
have been called verrucous or verruciform leu koplakia
(Figure iO-6 4),

A special high- risk form of leukoplakia, proliferative
verrucous leuk opl akia (PVL), is character ized by the
development of multiple keratotic plaques wit h rough­
ened surface projections (Figure 10-65) . The relationship
of PVL to cases descr ibed as verrucous leukoplakia is
uncertain . The multiple PVL plaques tend to slowly
spread and invo lve additional oral mu cosal sites.
Alt hough the lesions typically begin as simp le, flat hyper­
keratoses that are indisti nguishable fro m ordinary leuko­
plakic lesions, PVLexhib its persistent growth, eventually
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Figure 10·63 • Granu lar leukoplakia. Irregular white patch in
the floor of the mouth of a heavy smoker. Early invasive squamous
cell carcinoma was found upon biopsy.

figure 10-64 • Ver...uciforrn leukoplakia. Exophyt ic papillary
lesion of the anterior maxillary alveolar ridge. Biopsy revealed a
well-differentiated squamouscell carcinoma.
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Figure 10-65 • Pro liferative verrucous leukoplakia (PVl). A. large. diffuse, and corrugated white
lesions of the buccal mucosa and tongue. B, Same patient showing the extensive thickened and
fissured alteration of the tongue.

B

becoming exophytic and verrucous in nature. As the
lesions progress, they may go through a stage indistin­
gutshable from verrucous carci noma (see page 367), but
they later usuall y develop dysplast ic changes and trans­
form into fu ll - fledged squamous cell carci noma (usu­
ally within 8 years of initial PVLdiagnosis). These lesions
rarely regress despite therapy. PVL is unusual amon g the
leukoplakia variants in having a strong female predilec­
tion (1:4 male- to-fe male rat io) and minima l associati on
with tobacco use.

Leukop lakia may become dysplastic, even invasive,
with no change in itsclinical appearance. However. some
lesions eventually demonstrate scatte red patches of red­
ness, called erythroplak la (sec page 345). Such areas
usuall y represent sites in wh ich epi the lial cells arc so
immature or atrophic that they can no longer produce

keratin. This inte rmixed red-and-white lesion, called
erythroleukoplakia or speckled leukopl akia, repre­
sents a patte rn of leukoplakia that frequentl y reveals
advanced dy splasia upon biopsy (Figure 10- 66).

Of course, many leukoplakic lesions are a mixture of
the previously menti oned phases or subtypes. Because
it is important to perform a biopsy of the lesional site
w ith the greatest potential to contain dysplasti c cells.
Figures 10- 67 and 10- 68 provide a clin ical and graphic
representa tion of such a lesio n. Biopsy sites should be
taken from areas wi th c1i nica l lesional appea rances that
are most sim ila r to those toward the rig ht in Figure 10- 68.

In recent years. attem pts have been made to develop
new techniques to aid in the identificat ion and diagnosis
of premalignant and mal ignan t oral lesions. However, at
the present ti me, careful cl in ica l evaluatio n w ith directed
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Figure 10 -66 • Erythrol eu koplakia . Mixed red-an d-white lesion
of the latera l bo rde r of the tongue. Biopsy revealed carcinoma
in situ.

Figure 10-67 • l eu koplakia . Extensive ventra l and lateral tongue
lesion containing multiple areas representi ng various possible
pha ses or clinical appearances (compa re with Figure 10-68).

Eryt hroleukop lakia
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Figure 10-68 • Leu kopl ak ia . Composite representation of the various phases or clinical appear­
ances of oral leukoplakia. with anti cipated underlying histopathologic changes. Lesions have
increasing malignant t ransformat ion potentials as their appearances ap proach those toward the
right. (From Bouquot JE, Gnepp DR: laryngeal precancer-a review of the literature, commentary
and co mparison with oral leu koplakia. Head Neck 13:488-497, 19 91.)

convent ional biopsy rema ins the best and most aCCU­
rate means of assessing ora l leukoplakic lesio ns. In
the ir excellen t art icl e, Alexander, Wright, and Thiebaud
suppo rt this approach whe n they state, "Noninvasive
screening techn iques such as cytologic testin g (incl udi ng
brush biopsy) and lesion staining w ith supravi ta l dyes
have many pit fall s and should not be consider ed as
subs titutes tor biop sy w hen there is conce rn about
malignancy,"

Histopathologic Features
Microsco pically, leukoplakia is character ized by a thick­
ened kerati n layer of the sur face epi theliu m (hyperke r­
atosis), with or witho ut a th icken ed spinous layer
(acanthosis), Some leukopla kias demo nst rate surface
hyperkeratosis but show atrophy or thinning of the
underlying epith elium , Frequently, variable numbers of
chronic inflammato ry cell s arc not ed w ithin the subja­
cent connective tissu e.



CHAPTER 10 . Epithelial Pathology

Figure 10-69 • Hyperorthokeratosis. This medium-power pho­
tomicrogra ph demonstrates hyperorthokeratosi s with a well­
defined granular ce ll laye r on the left side. The right side shows
normal parakerat inized epithelium without a granular cell layer.

The keratin layer may consist of parakerat in (hyper­
parakeratosis) , orthokerat in (hypcrorthokeratosts). or
acombinat ion of both (Figure 10-69). W ith parakeratin,
there is no granular cell layer and the epit helial nuclei
are retained in the kera tin layer. With orthokerat in, the

epithelium demonstrates a gra nular cell layer and the
nuclei are lost in the kerat in layer.

Verrucous leukoplakia has pap illary or po int ed sur ­
face projections, va rying keratin thickne ss, and broad,

blunted rete ridges. It may be dif ficult to differentiate it
from early verr ucous carcinom a.

PVL shows a va riab le mi croscop ic appeara nce,

depending on the stage of the lesions. Early PVL appears
asa benign hyperke ratosis that is ind istingui shab le from
other simple leukopl aki c lesions. Wi th tim e, the condi­
tion progresses to a papillary, exophyt ic pro liferatio n
that is similar to locali zed lesions of verrucous leuko­
plakia (or w hat is some times termed verrucous hyper­
plasia).ln later stages, thi spapill ary prol iferati on exhibi ts
downgrowth of well-di ffere nt iated squamousepithelium
with broad, blun t rete ridges. This epith elium demon­
strates invasion into the underlying lamina propria ; at
this stage, it is indistinguishable from verrucous carci­
noma. In the final stages, the invading epithelium becomes
less different iated, transforming into a full-fledged squa­
mouscell carcinoma. Because of the variable clinical and
histopatho logic appearance of PVL, careful correlation
of the clini cal and mic roscopic findings is requi red for
diagnosis.

Most leukopl akic lesions demonstrate no dyspla sia
on biopsy. Evidence of epithelia l dyspla sia is fou nd in
only 5% to 25% of cases if all ora l sites are considered.
When present, these dyspla stic changes typicall y begin
in thebasi lar and parabas ila r porti ons of the epit hel iu m.
The more dyspl astic the epithel ium becomes, the more
the atypica l epit helial changes extend to involve the
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Figure 10-70 . Mild epithelial dysplasia. Hyperchromatic and
slightly pleomorphic nuclei are noted in the basal and para basa l
ce ll layers of this stratified squamous epithelium.

ent i re thi ckness of the epi theli um. The histopathologic
alterat ions of dy splastic epithelial cells are simi lar to
th ose of squamous cell carci noma and may inc lude the
following:

• Enlarged nucl ei and cells
• Large and prominent nucleoli
• Increased nuclear-to-cytoplasmic ratio
• Hyperchromati c (excessively dark- stainin g) nuclei
• Pleomorphi c (abnormally shaped) nuclei and cells
• Dyskeratosis (premature keratin izati on of indi ­

vidual cell s)
• Increased mitotic activity (excessive numbe rs of

mitoses)
• Abnormal mitotic figures (t ripolar or star-s haped

mitoses, or mitotic figures above the basal layer)
In addition, histomorphologic alteration sof dysp lastic

epithelium are evident at low -p ower magnification,
incl udin g:

• Bulbou s or teardrop-shaped rete ridges
• Loss of polari ty (lack of progressive matu rati on

toward the surface)
• Kerat in or epith elia l pearl s (focal , round collect ions

of concentrica lly layered keratinized cells)
• Loss of typi cal epithelia l cell cohesiveness
Wh en epi thelial dyspla sia is present, the pathologist

provides a descriptive adject ive relat ing to its "sever ity"
or intensity. Mild epithelial dysplasia refers to alter­
at ions lim ited pri ncipall y to the basal and para basal
layers (Figure 10-70). Moderate epi thelial dys plasia
demon strate s involvemen t from the basal layer to the
mid por tion of the spi nous layer (Figure 10-71). Severe
epithelial dysplasia demonstrates al terati ons fro m the
basal layer to a level above the midpoint of the epit he­
lium (Figure 10- 72). Somet imes dyspl asia will be seen to
extend down the duct of a minor salivary gland, espe­
cially in lesions of the floor of the mouth (Figure 10- 73).
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Figure 10-71 • Moderate epithelial dysplasia . Dysplast ic
changes extend to the midpo int of the ep ithelium and are charac­
ter ized by nuclear hyperchro matism. pleomorphism, and ce llular
crowding.

Figure 10-73 • Ductal dysplasia. Salivary gland duct exhibiting
squamous metaplasia and dysplasia t hat originated from an over­
lying surface epit helial dysplasia .

When the entire th ickness of the epithelium is
involved. the term carcinoma in situ is used. Carcinoma
in situ is defined as dysplastic epithelial cell s that extend
from the basal layer to the surface of the mucosa (r top­

to-bottom" change) (Figure 10- 74). There mayor may
not be a thin layer of kerati n on the sur face. The epit he­
lium may be hyperplast ic or atrophic . This entity is con ­
sidered by some authorit ies to be a precan cerous lesion:
others believe that it represents a genuine ma lignancy
discovered before invasion. Rega rdle ss of the concept
preferred . the important feature of carc inoma in situ is
tha t no invasio n has occu rred, despit e the fact that the
atyp ical epit hel ial cells look exact ly like those of squa­
mous cell carcinoma (see page 356) . Without invasion,
the most serious aspect of ma ligna nt t ra nsforma tion ,
metastasis, cannot occur. in this light. it shou ld be men-
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Figure 10-72 • Severe ep ithelial dysplasia. Cellular crowding
and disordered arrangement are noted throughout most of the
epithe lial t hickness. although slight maturation and flattening of
the cells appears to be present at the epithelial surface.

figure 10-74 . Carcinoma in situ. Dysplastic changes extend
throughout the entire thickness of the epithelium.

tioned that kerat in pearl formation is rare in carcinoma
in situ and may indicate the presence of a focus of inva­
sive squamous cell carcinoma in the adjacent ti ssue.

Sometimes dysplasia will be seen extending down the
ducts of the minor salivary glands. especiall y in lesions
in the floor of the mou th . When ductal dysplasia occurs
in a precancerou s sur face dysplasia. the recurrence rate
is increased. The depth of ductal dysplasia does not
appear to be a sign ificant factor.

Treatment and Prognosis

Because leukoplak ia represents a cli nical term only, the
first step in t reatment is to arrive at a defin itive
histopathologic diag nosis. Therefore . a biopsy is manda­
tory and wil l guid e the course of treatment. Tissue
obtai ned for biop sy, moreover, should be taken from the
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clinically mos t "seve re" area s of involvement (w ith fea­

tures toward the right side of Figure 10- 68). Multip le
biopsies of large or multiple lesions may be required.

Leukoplakia exhibi t ing modera te epithelial dysplasia
or wo rse wa rrants complete destruction or removal, if
feas ible. The management of leukoplakia exhibiting less
severe change is guided by the size of the lesion and the
response to more conservative measures, such as
smoking cessation.

Complete rem oval can be accompli shed with equa l
effectiveness by surgical excision, electrocautery, cryo­
surgery, or laser ablati on. Long-te rm follow-up after
remova l is extremely important because recurrences are
frequent and becau se addit io nal leukoplak ias may
develop. Thi s is especially true for the verr uciform or
granular types, 83% of which recur and require addi ­
tional removal or de stru ct ion.

Leukoplakia not exhibiting dysplasia often is not
excised, but clinical evaluation every 6 month s is rec­
ommended because of the possibility of progress ion
toward epith elial dysplasia. Additi onal biopsies are rec­
ommended if smoki ng continues or if the clinical changes
increase in severity.

ov erall, 4% of oral leukoplakias become squamous
cell carcinoma after diagn osis, according to follow-up
studies. As previou sly stated, this figure, and those men­
tioned later, may be arti ficiall y low because so many fol ­
lowed cases are treated ea rly in an investigation. Not to

do so, of course, ra ises cert ain eth ical question s; hence,
more accurate data ma y neve r becom e available. Oth er
confounding features of leukoplakia follow- up investi ­
gations includ e varia tions in diagno stic definiti ons and
periods of observat ion. Typ ically, the latt er extend for
5 to 10 years, but several studies have observed pati ents
with lesions for more than 20 years-one study for more

than half a century.
Wi th these caveats in m ind , follow -up invest igations

have demonstra ted that carcinomatous transformation

usually occurs 2 to 4 years after the onset of the white
plaque, but it may occur w ithin months or after decades.
Transformati on does not appear to depend on the age of
the affected pati ent.

Although dysplasia may be present in any leuko­
plakia, each cli nical app earan ce or phase of leukopl akia
hasa different mali gnant tran sformation potentia l. Thin
leukoplakia seldom becomes malignant w ithout demon­
strating a clinical change. Homo geneous, thi ck leuko­
plakia undergoes malignant transformation in I % to 7%
of cases. Once the surface becomes gra nula r or verru ci­

form, the malignant transform at ion potentia l becomes
4% to 15 % . Erythro leukoplakia car ries an average trans­
formation potential of 28%, but the rates have var ied
from 18% to 47% in different investigations.
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The increased frequ ency of transformation of the dif­
ferent phases of leukop lakia is related closely to the
degree of dyspla sia present. The greater the clinical
severity, th e greater the chance of significant dyspla sia
a nd malignant transformation. Estim ate s of the malig­

nant potential for histopathol ogicall y proven dysplasti c
lesion s ar e, unfortunately, open to question becau se so
many are excised comp letely. Thu s, their tru e biologic

behavior in an unaltered state may not be appreciated
fully. With thi s und erstand ing, however, lesions diag­
nosed as moderate and severe dysplasia reportedly have
malignant tran sformation potential s of 4% to i i % and
20 % to 35 %, respe ctively. Can cers from dys plastic

lesion s usually develop w ithin 3 years of the dysplasia
diagno sis, but can occur much later. Addit ionally, one in
three dyspla sias w i ll recur after com plete rem oval.

In addit ion to the clini cal and histopathologic appea r­
an ce at diagnosis, several factors ma y increa se the risk
for can cer in leukopJakic lesions. Th ese include persist­

ence over several years, occurre nce in a female pa tient,
occurrence in a nonsmoker, and occurrence on the oral

floor or ventral tongue. Leukopl akia of the latter two loca­
tion s ha s shown mali gnan t tran sformation in 16 % to

39% of all cases and 47% of those occurr ing in females.
Some smoking- related leukoplakias w ith no or min­

imal dysplasia may disapp ear or dim ini sh in size w ithin
3 monthsafter the pati ent stops smoking. Thu s habit ces­
sation is recommended. Che mo prevention al so may be

useful, but rema ins pr imarily experi mental. High doses
of isotretinoin (1 3- cis-ret inoi c acid, a form of vita min A)

foll owed by a course of low - dose isot retin oin or beta­
ca rotene have been reported to redu ce or elimina te some
leukopl ak!c lesion s in short -term studi es. Toxic reactions

to systemic retinoids are frequ ent, however, as is lesion
recurrence after the con clusion of the rap y.

ERYTHROPLAKIA (ERYTHROPLASIA;
ERYTHROPLASIA OF QUEYRAT)
As wi th leukop lakia, erythroplakia is defined as a red
patch tha t cannot be cl ini call y or path ologically diag­
nosed asany ot her conditio n. The term erythrop lasia or ig­
inally was used by Queyrat to describe a precancerous
red lesion that develop s on th e peni s. Oral eryth rop lakia
is cl ini cally and histopathologicall y similar to the genital
proce ss. Almost all true ery throplakias demonstrate sig­
ni fican t epithelial dyspl asia, carcinoma in situ, or inva­

sive squam ous cell ca rcino ma. T he causes of erythro­
pJakia are unknown , but the y are presum ed to be the
sa me as tho se associated w ith invasive squamo us cell
carcinoma of the mouth (see page 356).

The point prevalence rate (number of persons w ith
act ive lesions at a given poin t in time) of ora l erythro­
plakia has been estimated as I per 2500 adults. The inci-
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dence is not known. but the average annual incidence for
microscopically proven oral carcino ma insitu, w hich rep­
resents the great majority of ery throplakias, has been
estimated to be 1,2 per 100,000 population (2.0 in males
and 0.5 in females) in th e United States.

Erythroplakia also may occur in con junction w it h
leukop lakia (see page 337l and has been fou nd concur­
rently with a large proportion of early invasive oral car­
cinomas. Although erythroplaki a is less commo n than
leukoplakia , it hasa much greater pote nt ia l to be severely
dysplastic at the tim e of biopsy or to develop invasive
malignancy at a later time.

Clinical Features
Erythroplakia is predominantly a disease of older men,
w ith a peak prevalence at 65 to 74 years. The floor of
mouth, tongu e, and soft palate arc the most common sites
of involvement , and mu ltiple lesions may be present.

The al tered mucosa appears as a well -demarca ted
ery thematous macule or plaque with a soft, velvety tex­
ture (Figure 10-75). It is usually asymptomatic and may
be associated with an adjacent leukoplakia (eryth ro­
leukopl akia) (see Figure 10- 67l. Nonspecific mucos it is,
candidiasis. psoriasis, or vascular lesions may clinica lly
mimic erythrop lak ia, and biopsy often is required to dis­
tinguish between them.

Histopathologic Features
According to one large clin icopathologic investigation,
90% of erythroplakic lesions histopathologically repre­
sent eith er severeepithelial dysplasia (sec page 343) , car ­
cino ma in situ (see page 344), or superficially invasive
squamous cell carcinoma (see page 365). The epithe lium
shows a lack of keratin production and often is at rop hic,

Figure 10 ·75 • Eryt hro plakia. An erythematous macular lesion is
seen on the right floor of t he mouth with no associated leuko­
plakia. Biopsyshowed early invasive squamouscell carcinoma.
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but it may be hyperplastic. Thi s lack of keratinization,
especia lly when comb ined with epithelial thi nness,
allows the underlying microvasculature to show through,
thereby explaining the red color. The underlying connec­
tive tissue often demonstrate s chronic inflammation.

Treatment and Prognosis
Red lesions of the oral mucosa, especiall y those of the
oral floor and ventra l or latera l tongue, should be viewed
with suspicion, and a biopsy should be performed. If a
source of i rr itati on can be identified and removed , biopsy
of such a lesion may be delayed for 2 weeks to allow a
clinically similar inf lammatory lesion time to regress.

As w ith leukoplakia, the treatment of erythroplakia is
guided by the definitive diag nosis obta ined by biopsy.
Lesions exhibiting moderate dysplasia or worse must be

removed completely or destroyed by the methods used
for leukoplakia (see page 344) . It is best, however, to pre­
serve most of the specimen for microscopic exam ination
because of the possib ility that a foca l invasive carcinoma
might be missed in the initial biop sy material. Recurrence
and multifocal oral mucosa l invo lvem ent are common

with erythroplakia; hence, long-term fo llow -up is sug­
gested for treated pat ients.

SMOKELESS TOBACCO USE AND SMOKElESS
TOBACCO KERATOSIS (SNUFF POUCH;
SNUFF DIPPER'S lESION; TOBACCO POUCH
KERATOSIS; SPIT TOBACCO KERATOSIS)
The hab it of chewing coa rsely cut tobacco leaves
(chewing tobacco) or holding finely ground tobacco
leaves (snuff) in the mandibular vestibu le was once
almost universal in the United States and is stil l common
among certain population s around the world , most

notab ly in India and South east Asia. Either habit is
referred to as smokeless tobacco use or spit tobacco
use. The latter term is preferred by the U.S. federal gov­
ern ment in its attempt to dim inish the appeal of thehabit.
At present, the proportion of adult men in the United
States who regu larl y use spit tobacco approximates 6%.
Among young men it is more than 10% , and the pro­
portion is as high as 21 % in some South eastern and Mid­

western states. The habit is started early in li fe, usually
at 8 to 14 years of age, and rarely is initiated after 20
years of age. A recent national survey detected smoke­
less tobacco lesions of all ty pes in 1.5% (2.9% in males,
0.1 % in females) of U.S. ado lescents and teenagers.

Clinical Features
Several health and addictio n hazards may be associated
wi th the use of spit tobacco because of the ready absorp­
tion of nicotine and other molecules through the oral
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mucosa. A va riety of local ora l alterations also arc found

inchronic users. One of the most common local changes
is a characteristic pa inless loss of gingival and peri­
odontal tissues in the area of tobacco contact (Figure

10-76). Thi s gingival " recession " frequently includ es
destruction of the facia l surface of the alveoia r bone and
correlates well with the quantity of daily use and the
duration of the smoke less tobacco habit.

Dental caries also has been reported to be more preva­
lent in spit tobacco users, perhaps because of the high
sugar content of some brands; othe r reports dispute
caries suscept ibili ty. Long- term usc may lead to local­
ized or generalized wear of occlusal and incisal surfaces.
especially in persons empl oyed in dust y environments.
A brown-black extrinsic tobacco stain is ty pically found
on the enamel and cementum sur faces of the teeth adja­
cent to the toba cco. In addition, halitosis is a frequ ent

finding in chronic users.
A characteristic w hite plaqu e. the smokeless tob acco

keratosis. also is prod uced on the mucosa in direct con­
tact w ith snuff or chew ing toba cco. In Western cultures.

it affects 15% of chewing tobac co users and 60 % of snuff
users, if mi ld examp les arc included. The development
of this lesion is most strongly inf luenced by habit dura ­
tion and also by the bran d of tobacco used, early onset
of spit tobacco use, tota l hours of daily use, amount of
tobacco consumed daily. and number of sites routinely
used for tobacco placement. In India, smokeless tobacco
keratosis (whi ch is often mi stakenly referr ed to as leuko­
plakia) is much more prevalent , presumab ly because of
the Increased hour s of daily use and the use of different
tobacco leaves combin ed in a quid w ith other products.
such as betel leaves, areca nuts, and slaked lime (sec the
discussion of oral submucous fibrosis on page 349).

Figure 10-76 • Smokeless tobacco - related gingival recession .
Extensive recession of the anterior mandibular facial gingiva.
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Smokeless tob acco kerat osis in man y w este rn cul ­
tures is usually noted in yo ung adult men and in men
older than 65 years of age, because th e habi t has not
been popular among the generatio n that is now middle­
aged. In some population s. the prevalence of smoke­
less toba cco keratosis (and the smokeless tobacco

hab it) is most fr equent among older women. Ind ividual
lesio ns begin to develop shortly after heavy toba cco usc
begins, and new lesions seldom ar ise in persons w ith a

long history of use. Th e lesion is con fined to area s in
di rect con tact w ith spit tobacco. It is typica ll y a th in .
gray or gray- white. almost " t ranslucent," plaque w i th
a border that blends grad uall y into the surro unding
mucosa (Figure to-77) . Sometim es mild per iphera l ery ­
them a is present.

The alt ered mucosa typ icall y has a soft velvety feel to
palpation . and stretching of the mucosa often reveals a
disti nct "pouch" (snuff pouch . tobacco pouch) caused
by flaccidity in the chron ically stretched tissues in the
area of tobacco placement. Because the tobacco is not
in the mouth during a clinical examination. the usually
stretc hed mucosa appears fissured or rippled, in a
fashion resembling the sand on a beach after an ebbin g
tide . Similar alteratio ns can occur when other bu lky
materi als arc held chron ically in the vest ibule (e.g.. hard
candy) , Indurati on . ulceration, and pain are not associ­
ated w ith this lesion.

Smokeless tobacco keratosis usuall y takes I to 5
years to develop. Once it occurs, however, th e ker­
atosis ty pi call y remai ns unchanged indefinit ely unl ess
the dail y toba cco cont act t ime is altered. In some
cases, th e w hite lesion graduall y becomes thickened
to th e point of appearin g leathery or nodular (Figure
10- 78).

Figure 10-77 . Tobacco pouch keratosis, mild. A soft. fissured.
gray-white lesion of the lower labial mucosa located in the area of
chronic snuff placement. The gingival melano sis is racial pigmen­
tation and not associated with th e kerato sis.
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subepithelial vasculari ty and vessel engorgement often
are see n. In so me cases , an unu sual deposition of amor­
ph ous eosinophilic material is noted within the subja­
cent connective tissue and salivary glands (Figure 10-81).
Epith elial dysplas ia is uncommon in smokeless tobacco
keratosis and , when pre sent, is typi call y mild . Occa­
sionally, however, significant dysplasia or squamouscell
ca rcinoma may be present.

Figure 10 -80 . Tobacco pouch keratosis. Higher-power pho­
tomicrograph of Figure 10·79 showing hyperkerato sis with
"chevron" formation.

Figure 10·81 • Tobacco pouch keratosis. Higher-power pho­
tomicrograph of Figu re 10-7 9 showing deposition of homoge­
neou s eosino philic material above th e minor salivary glands.

Figure 10 · 78 . Tobacco pouch keratosis, severe. A somewhat
leathery, white, fissured plaque of the posterior mandibular vestibule,
which is located in the area of chronic chewingtobacco placement.

Histopathologic Features
The histopathologic appearance of smokeless tobacco
kerato sis is not specific. The squamous epit hel ium is
hyp erkeratini zed an d a ca nthotic, with or without int ra ­
cell ular vacuolizat ion or "edem a" of glyc ogen- rich
superficial cells (Figure 10-79) . Parakeratin chevrons
may be seen as pointed projection s above or with in
superf icial epithelial layers (Figure ro-soi. Increased

Figure 10 -79 • Tobacco pouch keratosis . The epi thelium
exhibits hype rkeratosi s and acant hosis. Note t he pale staining of
the keratin.
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Treatment and Prognosis
Chronic use of smokeless toba cco in the United States is
considered to be carcinogenic. Fortunately, the clinical
appearance of smokeless tobacco keratosis is distinct
enough and the mal ignant transformati on pote nti al is low
enough so tha t biopsy is needed for only the more severe
lesions (i.e., those demonstrating an intense w hiteness.
agranular or verruciform clinical appearance. ulceration.
mass formati on, induration , or hemorrhage). Obviou sly,
trea tment would th en depend on the hi stopath ologic
diagnosis. Wi thout micro scopic evidence of dyspla sia or
malignancy, keratoses are not treated. Alte rnat ing the
tobaccochew ing sites between the left and right sides will
eliminate or reduce the keratotic lesion but may result in
epithelial alte rat ion or gingiva l and periodontal difficul ­
ties in two sites rath er than one.

One U.S. study showed that the ri sk of developing oral
cancer was about four times greater in chronic smoke­
less tobacco users than in nonusers. Recent studies from
Sweden, however, have failed to show an increased ri sk
for users of Swedis h moist snuff. On the Indian subcon­
tinent, the long- term risk of ora l cancer for betel quid
users is much higher (8%); 2% of biopsied kerat otic
lesions in those users al read y have evidence of mal ig­
nancy. Even w ithout tobacco in the betel quid, the risk
of malignant tran sformat ion is approx imately 10 tim es
higher than norm al.

Squamous cell carcinoma is the most common malig­
nancy resulti ng from this habit, bu t an unco mmon and
relatively unique low-grade oral mali gnancy. verrucous
carcinoma ("snuff d ipper's " cancer), may also be asso­
ciated with spit tobacco use (see page 367).
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Signif icantly, habit cessation leads to a normal mucosal
appearance (usually within 2 to 6 weeks) in 98% of smoke­
less tobacco keratosis lesion s that are not in tensely w hite
(Figure 10-82). A lesion that remain s after 6 weeks w ithout
smokeless tobacco contact should be considered to be a
true leukoplakia and should be sampled for biopsy and
managed accordingly.

ORAL SUBMUCOUS FIBROSIS
Oral submucous fibrosis is a chronic, progressive, scar­
ring, high-risk precancerous condit ion of the oral
mucos a seen pr im ari ly on the Indian subconti nent and
in Southeast Asia. It has been linked to the chronic place­
ment in the mo uth of a betel quid or paan and is fou nd
in 0.4% of India 's village rs. The quid cons ists ty pically
of areca nut and slaked lime, usuall y w ith tobacco and
sometimes w ith sweeteners and condiments. w rapped in
a betel leaf. The slaked lime acts to release an alkalo id
(arccaidlne) from the areca nut, producing a feeling of
eup horia and we ll -being in th e user, Villagers habituall y
chew bete l quids from an ear ly age, frequently for 16 to
24 hours daily.

The condition is character ized by a mucosal rigidi ty
of varied intensit y caused by a fibroe lastic hyperp lasia
and mod ifi cati on of the superfic ial connective ti ssue. The
submucosal changes may be a response to the areca nut;
the epithelial alterati ons and carc inogenesis may be th e
result of tobacco contact. Nu tritiona l deficiency increases
the risk and severity of fibrosis, and some persons seem
to have a genetic predisposit ion to it. A few ind ivi duals
have developed the di sease after only a few contacts wi th
areca nut.

A

Figure 10-82 • Tobacco pouch keratosis. A, Moderately severe lesion of t he lower anterior
vestibule and lip in a l S·year.old male, which demonstrates a grayish-white surface change and
fissuring. The patient had been placing snuff in the area for severalyears. B, Two weeks after
cessation of the tobacco habit the mucosa has returned to an almost normal appearance.

B
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Clinical Features
Oral submuco us fibrosis often is fi rst noted in young
adult betel quid users. whose chief complain t is an
inabili ty to open the mouth (t r ismus). ofte n accompa­
nied by mucosal pa in while eating spicy foods. An inter­
incisal distance of less tha n 20 mm is con sidered severe;
in advanced cases, the jaws may actually be inseparab le.
Females are more susceptib le to these changes than
males.

Vesicles, petechiae, melanosis . xerostomia , and a
generali zed oral burning sensation (stomato pyrosls) are
usually th e first signs and sympto ms. The bucca l
mucosa, ret romo lar area, and soft palate are the most
commonly affected sites. The mucosa in these regions
develops a blotchy. rnarblchke pallor and a progress ive
stiffn ess of subepi thelial t issues (Figure 10-83), Wh en
the tongue is invo lved, it becomes rath er immobile. is fre­
quent ly dimin ished in size. and may be devoid of papillae.
Submu cosal fibrous band s are palpable on the buccal
mucosa. soft palate. and labia l mucosa of fu lly developed
cases. Leukoplak ia of the surface mucosa often is noted.

Betel qu id chewers also may exhibi t a browni sh- red
discoloration of the mucosa w ith an irregular surface
that tends to desquama te. Thi s part icular change,
known as betel chewe r's mu cosa. is not believed to be
precancer ous.

Histopathologic Fea tures
Oral submucous fibros is is characterized by the subm u­
cosal deposit ion of extremely dense and avascular col­
lagenous connective ti ssue with variable numbers of
chro nic inf lammatory cells . sometimes impart ing a
lichenoid appearance. Epit helial changes include subep­
ithelial vesicles in early lesion s and hyperkeratosis wi th
mark ed epit helial atrophy in older lesion s. Epithelia l dys­
plasia is found in 10% to 15% of eases submitted for
biopsy. and carcinoma is found in at least 6% of sam­
pled cases.

The lesions of so-called betel chewer 's mucosa are
histopathologically similar to morsicatlo buccarum (see
page 253) . except that the ragged keratinaceou s surface
is covered by encrustat ions of betel quid ingredients.

Treatment and Prognosis
Unlike tobacco pouch keratosis. oral submucou s fib rosis
does not regress with hab it cessation. Pa tients with mild
cases may be treated w ith in tralesional cortico steroi ds
to reduce the sympto ms: surgical spli tt ing or excisio n of
the fibrous bands may improve mouth opening and
mobil it y in the later stages of the disease. One recent
study showed that intralesional injections of int erferon
gamma imp roved maximum mouth opening. reduced
mucosal burn ing. and increased supple ness of the buccal
tissues.
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Figure 10-83 • Oral submucous fibrosi s. Pallor and fi brosis of
the soft pa late in a betel quid chewer. The uvula has retained its
normal co lor.

Frequent evaluation for develop ment of ora l squamous
cell carcinoma is essential because a 17-year malignant
tran sforma tion rate of 8% has been determined for betel
qu id users in India. Overall, persons w ith oral submu­
cous fibrosis are at least 19 times more likely to develop
oral cancer than persons w ithout the di sease.

NICOTINE STOMATITIS (NICOTINE
PALATINUS; SMOKER'S PALATE)
Once a common mucosal change of the hard palate.
nicotin e sto mati tis has become less common as cigar
and pipe smok ing have lost popu larity. Alt hough this
lesion is a white keratotic change obviou sly associated
wi th tobacco smoking. it does not appear to have a pre­
malignant nature, perhaps because it develops in
respon se to heat rat her than the chemica ls in tobacco
smoke. Because pipe smoking generates more heat on
the palate than oth er form s of smoking, nicotin e stom­
atitis hasbeen associated most often wi th thi shabit. Sim­
ilar chan ges can also be prod uced by the long- term use
of extremely hot beverages.

In some South American and Southeast Asian cul­
tures, hand-rolled cigarett es and cigars are smoked with
the lit end held w it hi n the mouth . This "reverse smoking"
habit prod uces a pronoun ced palatal kerato sis, or
reverse smoke r's palate. which has a significant poten­
tia l to develop dysp lasia or carcinorna.

Clinical Features
Nicotine stomatit is most commonly is found in men older
than 45 years of age. With lo ng- term exposure to heat,
the palata l mucosa becomes diffusely gray or white:
num erou s slightly elevated papules are noted, usually
wi th punctate red cente rs (Figures 10- 84 and 10-85).
Such papules represent in flam ed minor saliva ry glands
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Figure 10 - 8 4 • N icotine stomatitis. This extensive leat hery,
white change of the hard palate in a pipe smoker is sprinkled
throughout with numerous red papules. which represent inflamed
salivary duct openings. The gingival mucosa also is keratotic.

and their ductal or ifices. The mucosa tha t covers the
papules frequent ly appears wh iter than the surro undi ng
epithelium.

The pa latal keratin may become so thickened tha t a
fissured or "dried mud " appearance is imparted. The
whiteness usually involves marginal gingiva and int er ­
dental pap ill ae. and leukopl akia of the buccal mucosa is
occasionally seen. A heavy brown or black tobacco stain
may be present on the teeth.

Histopathologic Features
Nicoti ne stomat itis is characte rized by hyperkeratosis
and acanthosis of the palatal epithelium and mild .
patchy. ch ronic infl ammation of subep ithe lial connec­
tive ti ssue and mucous glands (Figure 10-86) . Squa­
mous metaplasia of the excreto ry duct s is usuall y seen
and an infl amm ator y exud ate may be noted wi thin the
duct lum ina. In cases w ith papular elevation . hyper­
plastic ductal epit heli um may be seen near the orifice .
The degree of epithelial hyperplasia and hyperker atosis
appears to co rrela te posit ively w ith the durati on and
the level of heat expos ure. Epithelia l dysplasia rarely is
seen. ---------

Treatment and Prognosis
Nicotine stomatitis is comp letely reversible. even when
it has been present for many decades. The palate return s
to norma l. usual lywith in I to 2 weeks of smoking ces­
sation. Although this is not a precancerou s lesion and no
treatment is needed. the patient nevertheless should be
encouraged to stop smo king (and other high- ri sk areas
should be examined closely>. Any whi te lesion of the
palatal mucosa that persists after I mon th of habit ces­
sation should be considered a true leukop lakia and man­
aged accord ingly (see page 344) .
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Figure 10-85 • Nicoti ne sto matitis. Close-up of the inflamed
ductal openings of involved salivary glands of the hard palate. Note
the white keratotic ring at the lip of many of the Inflamed ducts.

Figure 10 ·86 • N icotine stomatitis. There is hyperkeratosis and
acanthosis of the palatal epithelium. Note t he squamous meta­
plasia of the minor salivary gland duct s.

ACTINIC KERATOSIS (SOLAR KERATOSIS)
Actinic kerato sis is a commoncutaneous premalignant
lesion that is caused by cumulative ultraviolet radiation
to sun-exposed skin . especia lly in fair-skinned people.
Ult raviolet light exposure can produce mutati ons in the
p53 tum or suppressor gene. an alterati on found fre­
quently in thi s and other precancers and cancers of the
head and neck region . A similar phenomenon. actinic
cheilos is. is associated w ith sun damage to the lower lip
vermil ion (see page 353>'

The lesion w il l develop on the skin of more than 50%
of all white adul ts with significant li fetime sun exposure .
and in the U.S. w hite popu lation the prevalence rate is
15% for older men and 6% for older wome n. The preva­
lence increases w ith advancing age. Alt hough the exact
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Figure 10-87 • Act inic keratosis. A plaque of the skin of the face
with a rough, sandpaper-like surface.

Figure 10-88 • Actinic keratosis. An extremely excess ive amount
of parakeratin is noted on the epidermal surface.

Figure 10-89 • Actinic keratosis. High-power view of the spec­
imen depicted in Figure 10-88. Note the hyperchromatism and
pleomorphism of the epiderma l cells.

ORAL & MAXILLOFACIAL PATHOLOGY

frequency of malignan t transfo rmatio n is unknown, it
has been estimated that on ly one in a thousand indi­
vidua l lesions wi ll become invasive. In high-ri sk popula­
tions. however, at least 13% of affec ted patients will
develop invasive squamous cell carcinoma from at least
one of their act inic kera toses.

Clinical Features
Act in ic keratosis seldom is foun d in persons younger
than 40 years of age. The face and neck, the dorsum of
th e hands, th e forearm s, and th e scalp of bald- headed
men are the most common sites of occurrence. Indi­
vidual lesions are irregular scaly plaques, which vary in
color from normal to white, gray, or brown, and may be
superimposed on an erythematous background (Figure
10- 87). The kerato ti c sca le peels off with varying
degrees of difficul ty. Palpat io n reveals a "sandpaper,"
roug hened textu re. and some lesions can be felt more
easily than they can be seen. Typ ically, a lesion is
smaller than 7 mm in diame ter but may reach a size of
~ l..'TlI , ·usu'C1 lJ y·tvthl'n1niml-.J l ll re V-JCIUTI cluu\ft: 't'ne suriace
of the skin. Occasional lesions, however, produce so
much kerat in that a "horn" may be seen aris ing fromthe
central a rea. Other skin lesions, such as verruca vulgaris
or seborrheic keratos is, also may produce kCcHNn, 'Ul
cutaneous horns.

Histopathologic Features
Histopathologicall y, act inic keratos is is character izedby
hyperparakeratosis and acant hos is (Figure [0-881.
Teardrop-shaped rete ridges typicall y extend down from
the epithelium; by defi ni tio n, some degree of epithelial

(dysplasia is present (Figure 10-89). W hen fu ll-thickness
\dysplasia is noted, thi s is termed bow enoid actinic ker­
a tosis. SuprabasiJar acantholysis may be seen. as may
melanosis and a lichenoid inflammatory infi ltrate. The
dermis exhibits a band of pale basop hilic change, which
represents sun-damaged collagen and elastic fibers
(solar elastosis). In thi s band of sun-damaged connec­
tive tissue, there is a fourfo ld increase in the amount of
elast ic fibers and band thickness is increased with
increased exposure to actinic rays. Variab le numbers of
chronic inflammatory cells are typica lly present.

Treatment and Prognosis
Because of its precancerous nature, it is usua lly recom­
mended that actinic keratosis be destroyed by cryo­
therapy w ith liqui d nitrogen, topical application of
S-f luorouraci l, curettage, electrodesiccation , or surgical
excision . Recurrence is rare, but addit iona l lesions fre­
quentl y arise in adjacent sun-damaged skin . Long-term
foll ow-u p, therefore, is recom mended.



CHAPTER 10 • Epithelial Pathology

ACTINIC CHEILOSIS (ACTINIC CHEILITIS)
Actinic cheilosis is a common prem alignant alterat ion of
thelower lip vermil ion that results from long- term or exces­
sive exposure to the ult raviolet component of sunlight. It
isa problem confined predominantly to light-complexioned
peoplew ith a tendency to sunburn easily. Outdoor occu­
pation obviously is associated w ith this problem, leading
tothe popular useof terrns such as farme r 's lip and sailor's
lip. A person with chronic sunlight exposure and com­
promisedimmunity, especially a transplant recipient, has an
elevated risk of developing a cancer of the lower lip vermilion .

Actinic cheilosis is similar to actinic keratosis of the
skin (see previous topi c) in its pathophysio logic and bio­
logic behavior.

Clinical Features
Actinic cheilos is seldom occurs in persons you nger than

45 years of age. It has a strong male pred ilection, wit h a
male-to-female ratio as high as 10: I in some studies.

The lesion develops so slowly that patients often are
not aware of a change. The earl iest cli nica l changes
include atrophy of the lower lip vermilion border, char­
acterized by a smoo th surface and blo tchy pale areas.
Blurr ing of the margin between the vermilio n zone and
the cutaneous portion of the lip is typica ll y seen (Figure
10-90). As the lesion progresses, rough, scaly areas
develop on thedrier po rt ions of the vermilion. These areas
thicken and may appear as leukoplakic lesions, especially
when they extend near the wet line of the lip . The patient
may report that the scaly material can be peeled off w ith
some difficulty, only to reform again wi th in a few days.

With further progression, chro nic foca l ulcerat ion
may develop in one or more sites, especially at places of
mild trauma from cigaret tes or PiPe stems (Figure 10-9 1).
Such ulcerati ons may last for month s and often suggest
progression to early squamo us\cell carci noma .

Histopathologic Features

Actinic cheilosis is usually characterized by an atroph ic
strati fied squamous epithelium, often demonstrating
marked keratin prod uction. Varyi ng degrees of epithelial
dysplasia may be enco untered. A mil d chronic inflam­
matory cell infiltrate com monly is present subjacent to
the dysplast ic epithelium. The under ly ing connective
tissue invariably demonstra tes a band of amorphous,
acellular, basophil ic change known as solar (actinic)
elastosis, an ult ravio let ligh t-induced alteration of col­
lagen and elastic fibers (Figure 10-92) .

Treatment and Prognosis
Many of thechan ges associat ed with actinic cheilosisare
probably irreve rsible , but pat ients shou ld be encouraged
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Figure 10-90 • Actinic cheilosis. A blurringof the interface
between the vermilion mucosa and the skin of the lip is especially
noted in this case.

Figure 10 -91 • Act inic cheilosis . Crusted and ulcerated lesions
of the lower lip vermilion.

Figure 10·92 • Actinic cheilosis. Hyperorthokeratosisand
epithelial atrophy. Note the striking underlying solar elastosis.
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to use lip ba lms w ith sunscreens to prevent further
damage. Areas of indurat ion. th ickening. ulceration. or
leukoplakia should be submi tted for biopsy to ru le out
carcinoma. In clinically severe cases without malig­
nancy. a lip shave procedure (vermilionectomy) may be
performed. The vermil ion mucosa is removed. and either
a por tion of the intraora l labial mucosa is pulled forwa rd
or the wo und is allowed to heal by secondary in tention.
Alternative treatmen ts include CO, laser ablati on and
electrodesiccation . Long-term follow-up is recom­
mended. Of course, ifa squamo us cell ca rcinoma is iden­
tified. the involved lip is t reated accordin gly.

Squamous cell carci noma. usuall y well di fferenti ated.
developsover t ime in 6% to 10% of act inic cheilosis cases
reported from medical centers. Such malig nant t ransfor­
mation seldom occu rs before 60 years of age. w it h the
result ing carci nom a typicall y enlarg ing slowly and
metastasizing on ly at a late stage.

KERATOACANTHOMA ("SELF-HEALING"
CARCINOMA; PSEUDOCARCINOMA)
Keratoacanthoma is a self- limiting. epithelial pro li fera­
tion w it h a stro ng clinical and histopathologic similarity
to well- differentiated squamous cell carcinoma. In fact.
so me authorities consider it to represent an extremely
well-diffe rentia ted form of squamous cell carci noma.
Cutaneous lesions presumably arise from the infu n­
dibu lum of hair fo ll icles. Int raoral lesions have been
reported. but they are rare and. in fact . some authorities
do not accept keratoacan thoma as an intraoral disease.

T he cause of this lesion is unknown. but sun damage
and huma n papil iomav irus (HPV). possibly subtypes 26
or 37. have bee n proposed. T he association w ith sun
damage is suggested by the fact that most solita ry
lesions are found on sun-exposed skin. predominan tly
in the elderly. In addition. kerat oacanthoma-like lesions
have been produced in ani mals by the cutaneous appli­
cation of carcinogens.

There appears to be a hereditary predisposition for
mult iple lesions. and the lesions occur with increased
freq uency in immun osuppressed patients and those w it h
M ui r-Te rre syndrome (sebaceous neoplasms. kerato­
aca nthomas. and gast rointestinal carcinomas) .

Clinical Features
Keratoacanthoma rarely occurs in patients before 45
years of age and shows a male predilecti on. Almost 95 %
of solita ry lesions are found on sun- exposed skin. and
8% of all cases are found on the oute r edge of the ver­
mili on border of the lips. w ith equal frequency on bot h
the upper and lower lips.

Keratoacanthoma appears as a firm . nontendcr, well­
demarcated. sessile. dome- shaped nodu le wi th a cent ral

ORAL & MAXILLOFACIAL PATIIOLOGY

plug of kerati n (Figures 10- 93 and 10- 94), alth ough
lesions reported as intraoral kerat oacan thoma usually
have lacked the central plug. The outer portion of the
nodu le has a normal textu re and color but may be ery­
thematou s. The central keratin plug is yellowish. brown.
or black and has an irregula r. crusted. often verruciform
surface.

Rapid enlargement is typical. with the lesion usually
atta in ing a diameter of 1 to 2 cm wi thin 6 weeks. This
crit ical feature helps to dist ing uish it from the more
slowly enla rging squa mous cell carcinoma. Most lesions
regress spontaneously wi th in 6 to 12 mon ths of onset,
freq uent ly leaving a depressed scar in the area (Figure
10-95).

Occasiona l patients demons trate large numbers of
keratoacanthomas. One mu lt iple- lesion variant. the Fer­
guson Smith type. manifests in early li fe and appearsto

Figure 10-93 • Keratoacanthoma. A nontender, well­
demarcated nodule of the skin of the nose in an older woman.
The nodule demonstrates a central keratin plug.

Figure 10-94 . Kera to acanthoma. This lesion. which is located
at the outer edge of t he vermilion border of t he lip, demonstrates
a prominent core or plug of kerat in.
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beheredi tary; the lesio ns are not likely to involu te spon­
taneously. Another vari ant mani fests as hundreds of
small papules of the skin and upper digesti ve tract (erup­
tive Grzybowski type) and may be associated wit h
internal malignancy.

Histopathologic Fcaturcs
Keratoacanthoma of the skin and lip vermilion war rants
exclsional or large inci sional biops y with inclusion of

Figure 10-95 • Kerat oacant hom a. A. Appearance on initial pres­
entation. No te central keratin-filled invagination. B. Same lesion 1
week later showing dramatic enlargement. C. The lesion has begun
to involute 3 weeks after initial presentation. All three photographs
were taken at the same magnification . (Courtesy of Dr.John l ovas.)
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adjacent. clin ically norma l epit helium for proper histo ­
patho logic interpretatio n; this is because the overall pat­
tern of the tu mor is diagnosticall y more impo rtan t than
the appearance of indi vidu al cells. The cell s appear
mature. alth ough considerable dyskeratosis (abnormal
or premature kerat in product ion) is typically seen in the
form of deeply locate d individually kerat ini zing lesional
cei ls and keratin pearl s similar to those found in well ­
differentia ted squamou s cel l carcinoma.

The surface epithelium at the lat eral edge of the tum or
app ears normal ; at the lip of the central crater. however.
a characteristic acute angle is formed between the over­
lyi ng epit helium and the lesion . The crater is filled w ith
kerat in , and the epithelium at the base of the crater pro­
li ferat es down wa rd (Figure 10-96) . This act ion often
elicits a pronounced chro nic inflammatory cell response.
Down ward prol iferat ion does not extend below the level
of the sweat glands in skin lesions or in to underlying
muscle in vermilion lesions. la te-s tage lesions show
cons iderably more keratini zation of the deeper aspects
of the tum or than do early lesions.

Treatment and Prognosis
Despite the propensity of keratoa cant homa to involute
of its own accord, surgical excision of large lesions is
ind icated for optimal aesthetic appearance becau se sig­
nificant scarring may otherwi se occur. After excision. 2%
of treated pat ients experience recurrence. Aggressive
behavior and malignant tran sformat ion into carcinoma
have been reported in a small propor ti on of keratoacan­
thom as. bu t th e close hi stopa th ol ogic simi lari ties
betwee n this lesion and squamous cell carcinoma make
it di ff icult to ru le out the poss ibil ity of mi sinterpretat ion
of the microscopic section.

figure 10 -96 • Keratoacant homa. l ow-power microscopic view
showing extensive epidermal proliferation with a central keratin
plug.
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Figure 10-97 • O ral car cinoma. Age-specific incidence rates for
intraoral squamous cell carcinoma (number of new cases diag­
nosed per 100,0 0 0 persons each year). Separate rates are pro­
vided for white and black males and females in the United States.

Etiology of Oral Cancer
The cause of oral squamous cell carcinoma is multifac­
to rial. No sing le causat ive agent or factor (carcinogen)
has been clearly defined or accepted , but both extrinsic
and intrinsic factors may be at work . It is likely that more
than a singie factor is needed to produce such a malig­
nancy (cocarcl nogc nesis). Extrinsic factors include such

Carcinoma of the lip vermi lion is somewhat different
fro m in trao ral carci noma. It has a pathophysiology more
akin to squamous cell carcinoma of the sun-exposed
skin. The average annu al incidence rate for white males
in th e United States is 4 per 100 .000. bu t the rate
increa ses dramatically with age, to almos t 30 per 100.000
for men older than 75 years of age. Once the most
com mon oral cance r, the cumu lative li feti me risk for
developing li p cancer today is only 0, t 5% for men and
0,07% fo r women. There was a considerable decrease in
the annual incidence rate of this cancer in white males
in the United States during the latter half of the twen­
tieth century, because fewer and fewer of th em held out­
door occupa tions. Few fema les or nonwhite males
develop lip carcinoma; the re has been litt le change in the
incidence over time for these groups.

Outs ide the Un ited States. except ionally wide differ­
ences in ann ual incidence and morta lity rates for oral
carci noma are found . These rates vary by as much as
twentyfold among differen t countries. Many of thesedif­
ferences are undoubtedly caused by differing population
habits, life expectancies , preventive education . and the
quality of medical records in various countries. Despite
the difficult ies invo lved in in terpret ing such data. how­
ever. the data have been helpful in ident ifying potential
causative factors.
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SQUAMOUS CELLCARCINOMA
In approximately one of every th reeAmericans now living.
a malignan cy will develop at some po int. Duri ng 2000 .
more tha n 1.220.000 persons in the United States had at
least one malignan cy. in addi tion to an equal number
with nonmelanoma skin cancers. Alt hough S4% of
affected persons now survive their disease. cancer still
causes 552,200 deaths each year in the United States
and accounts for more than 20 % of all deaths. Also, the
current ann ual death rate from nondermal cancers (170
per tOO,OOO persons) has increased by t 9% since 1930.
part iall y because of a considerable increase in the inci­
dence of lung cance r and partially becau se peop le are
now less likely to die at an ear ly age of other commo n
disorders. such as cardiovascular disease and infection.
During the 1990s. however, thi s trend was reversed, and
the average annual incid ence and mortality rates for all
cancers combined (exclud ing nonmelanoma skin can­
cers) began to decline.

Oral cancer accounts for less than 3% of all cancers
in -the United States. but it is the sixth most common
cance r in ma les and the twe lfth most common in fema les.
In some countries , such as India, it is the most common
cancer. Approxi mately 94% of all ora l malignancies are
squamous cell carci noma. Within th e adult population
of the United States, oral carcinoma has been reported
to be one of the 25 mos t common ora l mucosa l lesions.
and approximate ly 21.000 new cases are diagnosed
annua lly, Slight ly more tha n 6000 Americans die of this
disease each year. The average ann ual incidence and
mortality rates, however, vary considerably between dif­
ferent races, genders. and age groups.

As wit h so many carcinomas. the risk of intraora l
cancer increases wit h increasing .Jgc. especially for
males. The ann ual inc idence rat e (th e num ber of newl y
diagnosed cases per 100.000 perso ns each year) for this
di sease is 7.7 per 100,000 in th e Unit ed States, alth ough
many texts report an II to 15 per 100.000 rate because
of the inadvertent inclusion of pharyngeal and verm ilion
cancers wi th the intraoral cases. In the United States.
white men have a higher risk of int raoral cancer after 65
years of age th an does any other group, However. the
highest annual incidence rate in middle age is seen in
American males of Afric an ancestr y (Figure to- 97). Fur ­
thermore, the incidence of intrao ral cancer is increasing
dramaticall y over tim e for black males in the United
States; for non black males in th e United States, the
annua l incidence rate has been decreasing slowly since
the I980s. In other countries, the rate of intraoral cancer
continues to increase more slowly for all races. Females.
whether white or nonwhite, have a much lower annual
incidence rate than males at all age levels. The overall
ma le-to- fema le gender rat io is 3: t .
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Table 10-1 Precancerous Lesions of the oral,
Pharyngen ], and Luryngeal Mucosa,
fCli" ical Terms Only )

I PVl: High-risk. high-recurrence form of oral leukoplakia affecting
multiple sites.
2Rcverse smoking: smoking with the lit end of the cigarett e In one's
mouth.
- Prccancer character is ccnrroverstal.
(From Speight PM. Farthing Pf\'l, Bouq uet IE: The path ology of oral
cancer and precancer. CUff Diag Path J : 165- 16 7. 1997.)

di sease, to be very young. and to demon stra te mutations
of the p53 and other tum or suppressor genes.

Smokeless (sptt) tobaeco. Smo keless or "sp it"
tobacco use in Weste rn cult ures may increase a ch ronic
user 's risk for oral carcinoma by a factor of fou r (rela­
tive risk = 4). This apparent inc reased risk . which is
based on a single epidemiologic (case control) study of
female textile wo rkers, is suppo rted by clinicopathologic
investiga t ions that have found an abnorm al mole-to­
female sex rati o for ora l carcinoma (greater than I : 1.5)
in geographic areas where the habit is more pop ular
among women than among men, and by the fact that
approximately 50% of all ora l cancers in spit tobacco
users occu r at the site where the tobacco is habitually
placed.

Betel 'l"id (paan). The betel or paan quid is a com­
pou nd of natural substa nces (l.e., areca palm nuts, betel
leaf. slaked lim e. perhaps tobacco leaf) chewed for their
psychost imu lating effects . The slaked lime enhances
absor ption of molecu les from the other produ cts. Amo ng
betel quid users in Asia, the li fet ime ri sk of developin g
oral cancer is a remarkable 8% . This hab it is also asso­
ciated w it h significant development of precancc rs, such
as leukoplakia . More than 200 million persons world­
w ide chew these quids on a regular basis.

external agents as tobacco smoke. alcohol. syphil is. and
(for vermi li on cancers onlyl sunlight. Intrinsic factors
include systemic or generalized states, such as general
malnutrition or iron -deficiency anemia . Heredit y does
not appear to play a major causative ro le in oral carci­
noma. Many oral squamous cell carci nomas have been
documented to be associated w ith or preceded by a pre­
cancerous lesion. especially leu koplakia (Table 10-1 ).

Tobacco smoking. Tobacco smoking reached its
greatest populari ty in the United States during the 1940s.
when at least 65 % of wh ite males smoked and other pop ­
ulation subgroups were beginning to smoke in large
numbers. Today less than 24% of u .s. adu lts. mal es and
females alike. smoke cigarettes. Unfortunately. remai ning
smokers appear to be the heavier users; therefore. the
effects on the mouth may be even greater than the typ­
ical effects noted in the past.

Much indi rect clinical evidence implicates the habi t of
tobacco smoking in the developm ent of oral squamous
ceil carcino ma. The proportion of smokers (80 %) among
patients wi th oral carcinoma is two to th ree times greater
than the general pop ulat ion . The risk for a second pri­
mary carcinoma of the upper aerodigestive tract is two
to six times greater for treated patients wi t ~ oral cancer
who continue to smoke than for thosewho qui t after
diagnosis.

In addit ion. case control stud ies have shown that pipe
andcigar smoking carr ies a greater ora l cancer ri sk than
does cigarette smok ing . and that the rela ti ve ri sk
(smoker's risk for ora l cancer compared w ith that of a
nonsmoker) is dose dependent for cigarette smokers. It
isat least five for persons who smoke 40 cigarettes daily.
but increases to as much as 17 for persons who smoke
80 or more cigarettes daily. The risk. furthermo re.
increases the longer the person smokes.

The greatest r isk of all probably is found in certa in
isolated Indian and South American cultures in which the
practice of reverse smok ing is popu lar, especially among
women. In reverse smoking. the burning end of a hand­
made cigar or cigarette is held inside the mouth . This
habit cons iderably elevates one 's risk for oral cancer.
Where reverse smo king is practi ced. as many as 50% of
all oral malignancies are found on the hard palate, a site
usually spared by this disease.

It should be menti oned that there may be dist inct di f­
ferences betwee n head and neck cancers that develop in
smokers compared w ith those that develop in non­
smokers. alth ough these diffe rences do not appear to
affect survival. Tumors in nonsmokers contain a lower
frequency of common genetic altera tions and have cer­
tain clin ical di fferences. For example, affected non­
smokers are more likely to be female. to have oral (espe­
cially tongue) rat her than pharyngeal or laryngeal.

Disease Name

Prolifera tive verruco us leu koplakia (PVl) I

Nicotine palat inus in reve rse smokers/
Eryth roplakia
Oral submucous fibrosis
Erythroleu kop lakia
Granu lar leukop lakia
laryngeal keratosis
Act inic che ilosis
Smooth. thick leukoplakia
Smooth. red to ngue of Plummer-Vinson

syndro me
Smokeless tobacco keratosis
lichen planus (erosive for ms) 3
Smooth. th in leu koplakia

Malignant
Transformation
Potential

******
*****
*****
* ****
****
****
***
***
**
**

*
* 1
+/-
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Alcoho l. Alcohol consumpt ion and abuse. in and of
itself. has not been def initive ly proven to be capable of
initiating oral cancer, and oral cancer has not yet been
produc ed by the systemic or topical app lication of
alcohol in animals. This hab it does. however. appear to
be a signi fica nt potentia tor or promote r for other
causative facto rs. especially toba cco. and its effects are
significant when it is understood tha t most heavy
drinkers are also heavy smokers.

Case control studies have concluded that the risk is
dose dependent and time dependent . and the combina­
tio n of alcohol and tobacco abuse over long periods may
increase a person's risk for oral cancer by a factor of 15
or more (relative ri sk = 15). In thi s light. it may be sig­
nificant that the lowest an nua l oral cancer incidence rate
in the United States is found in Utah. w here 75% of the
population foll ow Mormon doctrines that forbid the use
of tobacco and alcoh ol.

Indirect evidence for alcohol 's role in oral cancer pro­
duct ion includes the fact that approximately one thi rd of
male pat ients w ith oral cancer are heavy alco hol users;
less than 10% of the general popu lation can be classi­
fied as such. Cirrhosis of the liver. likew ise, is found in
at least 20 % of male pat ients wit h oral cancer,

Phenols. Recent evidence has pointedto an increased
oral cancer risk for worke rs in the wo od products
industry chro nically exposed to certain chemical s, such
as phenoxyacctic acids. M oreover. it has long been
known that these wor kers are at increased risk for nasal
and nasopharyngeal carcinoma .

Radiatlon, The effects of ultra viol et radiati on on the
lips are discussed elsewhere (acti nic cheilosis. see page
353J. but it is well known that another form of rad iati on .
x-i rradiation, decrease s imm une reacti vity and pro­
duces abnorma li ti es in chromoso mal material. It should
not seem surprising, then. that radio therapy to the head
and neck area increases the ris k of the later develop ment
of a new primary oral mali gnancy. either a carcinoma or
a sarcoma. Th is effect is dose dependent. but even low­
dose rad ioth erapy for benign ent ities may increase the
local risk to some extent. However. the small amo unt of
radiation from routine diagnostic dental radi ogra phs has
not been associated w ith oral mucosal carcinoma s.

iron defiCiellcy , Iron deficiency, especially the severe,
chro nic form kno wn as the Plu mmer-V inso n or
Paterson-Kelly syndrome (see page 71 5) is associated
w ith an elevated ri sk for squamous cell carcinoma of the
esophagus, oropharyn x. and posterior mouth . Ma lig­
nancie s develop at an earlier age than in pat ients w ithout
iron deficiency anemia . People who are deficient in iron
tend to have impa ired cell- mediated imm unit y. and iron
is essenti al to the normal func ti on ing of epit helial cells
of the upper digesti ve tract. In deficien cy states, these
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epi thelial cell s turn over more rapid ly and produce an
at rop hic or immature mucosa. Int ert wining fibrous
bands of scar tis sue also may develop within the esoph­
agus of severely affected pat ients (esophageal webs).
Pa tients with such esophageal webbi ng seem to be espe­
cially susceptib le to ma lignan t tran sforma tion .

Vilamill A deficiellcy . Vita min A deficiency produces
excessive kerati nization of the skin and mucous mem­
branes. and it has been suggested that the vitamin may
play a protective or preventive role in oral precancer and
cancer. Blood levels of retin ol and the amounts of dietary
betacarotene ingested are believed by some to be
inversely proportional to the ris k of oral squamous cell
carcino ma and leukopla kia. Long- term therapy with
rctinoic acids and beta ca rotene also has been associated
with a regression of at least some leukop lakic lesions and
a concomitant reduction in the severity of dysplasia
w ithin such lesions.

Sy philis. Syphil is (tertia ry stage) has long been
accepted as having a strong associati on w it h the devel­
opment of dorsal tongue carcinoma. The relat ive risk
ratio approximates four. Conversely, a person with a lin­
gual carcinoma is five times more likely to have a posi­
tive serology test for syp hil is than someo ne wi tho ut such
a cancer. The arsenicals and heavy metals that wereused
to treat syphil is before the advent of modern antibiotics
have carcinogenic properti es themselves and may have
been responsible for some of the earl ier cancer develop­
ment in this disease. Regard less of the path ophysiologic
mechanism at work. however, syphilis- associated oral
malignancies are rare today because the infection is typ­
icall y diagnosed and treated before the onset of the ter­
tiary stage.

Candldal infection . Hyperpl astic candidiasis (see
page 194) frequently is cited as an oral precancerous
condition. Because th is lesion appears as a wh ite plaque
that cannot be rubb ed off. it also has been called can­
di dal leukop lakia. Unfortu nately, it is difficul t. both clin­
ically and hi stopathologicall y, to distinguish between a
true hyperp lastic candidiasis and a preexisting ieuko­
plakia w ith superimposed candid iasis. Experimentally,
some strains of Candida albtcans have produced hyper­
kerato tic lesions of the dorsal rat tongue w it hout any
other contr ibuting factor. In other studies, certain strains
have been show n to produce nitrosamines, chemicals
that have been imp licated in carcinoge nesis. Some can­
dida l strains may have the potent ial to promote thedevel­
opment of oral cancer; to date, however, the evidence to
suggest this rol e is largely circumstantial.

Oncogenic viruses. Oncoge nic (tumor-producing)
viruses may playa majo r role in J wide varie ty of can­
cers, alth ough no virus has def initively been proven to
cause oral cancer so far. V iral agents capable of inte-
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gratio n into the host's genetic materia l may be particu­
larly dangerous and potentiall y could commandeer the
host's abili ty to regulate norma l growth and pro lifera tion
of the infected cell. The oncogen ic viruses may immo r­
ta lize the host cel l, thereby facilitat ing mal ignant trans­
formation. In the past, retroviruses, adcnovlruscs, herpes
simplex viruses (HSVs). and human papillomaviruses
IHPVs) all have been suggested as playi ng a ro le in the
development of ora l carcinoma. It appears. however. that
HPV is the onl y one st ill impl icated. not only in oral
cancer but also in carci noma of the pharyngeal tonsil .
larynx. esophagus. uterine cervix. vulva. and penis. HPV
subtypes 16. 18. 3i . and 33 are the strains most closely
associated w ith dysplasia a nd squamous cell carcinoma.

HSV. especially type 2. once wa s thought to prod uce
a large proporti on of cancers of the ute ri ne cervix. and
it has been suggested as a ca usative factor in oral carci­
noma. Evidence now suggests that it ma y be no more

than a commo n com pa nion infec tion in perso ns with
HPV infectio ns. and that the latter virus plays a much
more impo rtan t ca rcinogenic role tha n does HSV. Cur­

rently. the evidence gathered to prove a causal relation­
ship betwe en HSV and oral ca rcino ma is insufficient.

immunosnppression. Im munosuppression may play a

role in the development of at least some malignancies of
the upper acrodigcstive tract. W ithout effec tive imm un o­

logicsurveillance and attack. it is thought that new ly cre­
ated malignant cells canno t be recognized and destroye d
at an early stage . Person s with acqui red immu nodefi­

ciency syndrome (AIDS) and those who are undergoing
immunosuppress ive therapy for malig nancy or organ
transplantat ion are at increased risk for ora l squamo us
ce ll carcinoma and other head and neck malignancies.
especially wh en toba cco smoking and alco hol abuse are
present.

Om:ogene5 and tumor 5"1'1"':55or gene5. Oncogen es
and tumor suppressor genes are chro mosoma l compo­

nents capable of being acted on by a variety of causative
agents. Normal genes or proto-oncogen es are trans­

formed into act ivated oncogenes in cert ain ma lignan cies
through the act ions of viruses. irradiatio n. or chemica l
carci nogens. Once onc ogenes a re activated. they ma y

stimula te the produ ction of an excessive amount of new
genetic material th rough am plification or overexp rcsslon
of the involved gene. Oncogenes probabl y are involved
inthe initiat ion and progression of a wide va riety of neo­

plasms. includin g oral squamous cell carc inoma.
Tu mor suppresso r genes. on the ot her hand. allow

tumor product io n indirec t ly when they become inacti­
vated or mu ta ted . T hus far . abnormali ties of the ras, myc,
and c-etbb oncogenes. and the p53. pRb. and E-cadherin
tumor suppresso r genes. have been ident ified in oral
carcinomas. al though a ca use-and-effect re latio nship is
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not yet proven. M ost author iti es fee l that an accu mula­

tion of several of these var ious genet ic aberrations is
necessary before the affected cell expresses a maligna nt
phenotype.

Clinical and Radiographic Features
Persons with ora l squamous cell carcinoma arc mo st ofte n
olde r men w ho have been aw are of a n alteration in an
oral cancer site for 4 to 8 months before seeking profes­
sional help (8 to 24 months among lower socioeconomic
groups). There is min ima l pain during the early growth
phase. and this may explain the delay in seeking profes­
sional care. If the healt h care professional does not have
a high index of suspicion. an add itiona l several weeks or
month s may elapse before a biopsy is performed.

Oral squamous cell carci noma has a varied cli nical
presenta tion . including:

• Exop hytic (mass-fo rmi ng; fung ati ng. pap illary.
verruciform)

• Endophytic (Invastvc. burrowing. ulcerated)
• Leukoplakic (w hi te patch)
• Eryt hroplakic (red patch)
• Ery thro leukoplakic <Combined red-and- w hit e

patch)
The /eukop/akic and erythroplak«: examples are prob­

ab ly ear ly cases that have not yet produced a mass or
ulceration. and the clinical features are ident ica l to those
descr ibed for premalignant leukoplakia and ery thro­
plakia (see pages 337 and 345). These mucosal sur face
changes typically are destroyed by the developi ng exo­
phytic or endophytic carc ino ma. but many cases are
diagnosed befo re their comp lete destru ct ion and show
residual preca ncerous lesions invo lvi ng adjacent mucosa
(Figure 10- 98).

figure 10 -98 • Squamous cell carcinoma. A buccal lesion with a
granular. eryt hematous surface is destroying the prior leukoplakic
lesion from which it appeared to arise. O nly the anterior-most
portio n of the white precancerous lesion remains.
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An exophytic lesion typ icall y hasa surface that is irreg­
ula r, fungating, papi ll ary, or verruciform. and its color
may vary from normal to red to white. depending on the
amo unt of kerati n and vascular ity (Figures to- 99 and
10- tOO). The surface is ofte n ulcerated, and the tumor
feels hard (i nd urated) on palpati on (Figure 10- IOt ).

The endophytic growth pattern is cha racterized by a
depressed. irregularl y shaped, ulcerated, central area
with a surrounding "rolled" border of norm al. red or
white mucosa (Figure 10- 102). The rolled border results
from invasion of the tumor downward and laterall y under
adjacent epitheli um. Th is appearance is not unique to
oral carcinoma because granuloma tous lesions. such as
deep fungal infections. tubercu los is, tert iary syphilis.
oral lesions of Wegener's granu lomatosis or Crohn's dis­
ease, and chronic traumatic ulcers. may look similar.

Figure 10 ·99 • Squamou s cell carcinoma . An exophytic lesion
of the posterior lateral tongue demonstratessurfacenodularity
and minimal surface keratin production. It is painlessand
indurated.

Figure 10-101 • Squamous cell carcinoma. A posterior lateral
tongue lesion isexophyt ic but also demonstrates extensive sur­
face ulceration and nodularity. Such lesionsare sometimes
referred to as"fungating" carcinomas.
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Destr uction of underlying bone. when present, may be
painful or comp letely painless, and it appears on radio­
graphs as a " mot h-eaten" radiolucency wi th ill -defined
or ragged marg ins (an appearance simila r to osteomye­
litis) (Figure 10- t03) . Carci noma also can extend for
many centi meters along a nerve (per ineural invasion)
w ithout breaking away to form a true metastasis.

Lip vermilion carcinoma. Carcinoma of the lip ver­

milion is typically found in ligh t-ski nned persons with
eit her long - term exposure to ult raviolet radiation from
sun ligh t or a history of acute sun damage (sunburn) early
in life . Seventy percent of affected individuals have out­
door occupations. It is usually associated with actinic
chei losis (see page 353) and may ari se at the site where
a cigaret te, cigar. or pipe stem is held by the patient.
Almost 90% of lesions arc located on the lowe r lip.

Figure 10-100 . Squamous cell carcinoma. An exophytic buccal
lesion shows a roughened and irregular surface with areas of ery­
themaadmixed with small areas of white keratosis. Surface ulcera­
tion is evident.

Figure 10-102 • Squamous cell carcinoma. An ulcerated or
endophytic lesion of the hard palate demonstrates rolled borders
and a necrotic ulcer bed. This cancer was painless, although it had
part ially destroyed underlying palatal bone.
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The typical vermilion carcinoma is a crusted. oozing.
nonlender. indurated ulcerat ion that is usually iess than
I cm in greatest diameter w hen discovered {Figures
10- 104 and 10- IOS}.The tumor is characterized by a slow
growth rate. and most pati ents have been aware of a
-problem" in the area for 12 to 16 months before a formal
diagnosis is made. Meta stasis is a late event ; at diag­
nosis. fewer than 2% of patients have metastatically
involved lymph nodes. usuall y in the subme ntal regio n.
Perineura l invasion may result in extension of the tumor
into the mandible through the menta l foramen. Although
this tum or is typ ically diagnosed and treated at an ear ly
stage. pati ent neglect can result in considerable destru c­
tion of no rmal ti ssue (Figure 10- 10 6) .

tntmoral carcinoma. The most common site for intra­
oral carcinoma is the tongue. usuall y the posterio r lat-

Figure 10-103 • Squamous cell carcinoma. Bone involvement is
characterized by an irregular, "moth-eaten" radiolucency with
ragged margins-an appearance similar to that of osteomyeli t is.

Figure 10-105 • Squamous cell carcinoma. Ulcerated mass of
the lower lip vermilion.
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eral and ventral sur faces. The ora l flo or is affected almost
as frequent ly in males but is involved much less com­
monl y in femal es. Other sites of involvement are (in
descendin g order of frequ ency): soft palate. gingiva.
buccal mucosa. labia l mucosa. and hard palate.

Carcinoma of the tongue account s for ma rc than
SO% of intraora l cance rs in population studies in the
Un ited States (Figures 10 -1 07 and 10-108: see also Fig­
ures 10-62 . 10 - 99. and 10 - 10 1) . Two th irds of lingual
carci nomas appear as painl ess, indurated masses or
ulcers of the poste rior late ral bo rder; 20 % occur on
anterior lateral or vent ra l surfaces. and only 4 % occur
on th e dorsum . Th e ton gue especiall y is the site of
invol vemen t in young patients and . in fact. is th e site of
the on ly congenita l oral squamous cell carcinoma
reported.

Figure 10-104 • Squamous cell carcino ma. Small, crusted ulcer
of the lower lip vermilion.

Figure 10-106 . Squamous cell carcinoma. Patien t neglect can
result in extensive involvement. even in a readily visible site such
as th e lip vermilion. This ulcerating lesion of the lower lip had
been present for more tha n 1 year before diagnosis.
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Figure 10 ~ 107 . Squamous cell carcin oma. Ulcerated lesion
with surrounding leukoplakia on the posterior lateral and ventral
to ngue.

figure 10-109 • Squamou s cell carcinoma. Oral floor lesions
are typically ulcerated or present as an admixed red-and -white .
pebbled- surface change (as depicted here).

Carcinoma of the oral floor represents35 % of all intra ­
oral cancers in epidemiologic surveys and appears to be
increasing in frequencyamong females. It occursa decade
earlier in females than in males but is still usuall y a dis­
ease of elder ly peop le. Of all intraoral carcinomas. oral
floor lesions are the most likely to ari se from a preexisting
leukop lakia or ery throplakia (Figure 10- t09; see also Fig­
ures 10-63 and to- 75).lt is also the oral cancer site most
often associa ted w it h the developm ent of a second pri­
mary mali gnancy of another aerodigestive tract locat ion
or of a distant organ. The most common site of involve­
ment is the midline near the frenum.

Gingivai and alveolar carcinomas are usuall y pain less
and most frequent ly arise from kerat inized mucosa in a
posterior mand ibu lar site. This tu mor has a special
propensity to mimic the benign inflammatory and reac­
tive lesions. such as pyogenic granu loma. that are so
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Figure 10-108 • Squamous cell carcinoma. Ulce rated. exophytic
mass of the posterior lateral border of the to ngue.

Figure 10-110 . Squamous cell carcinoma. An exophytic lesion
with an irregular and pebbled surface hasa linear indentation
alongits facial aspect resultingfrom pressure from the patient's
lower denture. Underlying alveolar bone was extensively destroyed.

common to the gingiva. when the cancer dev elops in an
edentu lous area. it may give rise to a mass that "wraps
around" a dent ure flange and superf icially resembles
inflammatory fibrous hyperplasia (epul is ftssuratum)
(Figure 10-1 to). Tumors of the maxillary alveolar ridge
may exten d onto the hard pala te (Figure to-I t I). if the
tumor is adjacent to a tooth (Figure 10- t121. it may mimic
periodontal di sease or a pyogenic granuloma. Gingival
carci noma often destroys the underl yin g bone structure.
causing tooth mob ility. Thi s lesion may not become clin­
ically evident until after tooth extra ction. wh en it prolif­
erates out of the socket to mimic the hyperpla stic granu­
lation tissue of epu lis granulomatosa. Of ali the intraoral
carcinomas. this one is least associated w ith tobacco
smoking and has the greatest pred ilect ion for females.

Oropharyngeal carcinoma . Carcinoma of the soft
palate and oropharyngeal mucosa has the same basic
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Figure 10·111 • Squamous cell carcinoma. large fungating
tumor of the maxillary alveolar ridge and hard palate.
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Figure 10-112 • Squamouscell carcinoma. Aninnocuouspebbled­
surface changeof the attached and marginal gingiva was interpreted
asan inflammatory change until multifocal white keratosesoccurred.

Figure 1 0 ~ 113 . Squamous cell carcinoma. l arge. ulcerated
lesion of the right lateral soft palate.
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clinical appearance as more anterior carcinomas. except
tha t, in this posterior locat ion. the pati ent often is
unaware of its presence and the diagnosis may be
delayed. Tumor size is typically greater than that of more
anterior carcinomas, and the proportion of cases wit h
cervical and distant metastasis at diagnosis is higher
(Figure 10- 113). Three of every four oropharyngeal car ­
cinemas arise from the tonsillar area or soft palate: most
of the others origi nate on the base of the tongue. The ini­
tial symptomsare usuall y pai n or difficuity in swallowing
(dysphagia). The pain may be dull or shar p and fre­
quently is referr ed to the ear.

As a general rule. the more posterior or inferior the
oropharyngeal tum or location. the larger the lesion and
thegreater the chance for ly mphat ic spread by the ti me
of diagnosis. A soft palate lesion may present as a local­
ized turner, but 80% of posterior orop haryngeal wall

Figure 10- 114 • Squamous cell carcinoma. metastatic spread.
Diagram demonstrating potential sites for metastatic spread of
oral carcinoma to regional lymph nodes.

lesions have metastasized or extensively involved sur­
rounding str uctures by the t ime of diagnosis.

Metas tas is
The metastati c spread of oral squamous cell carc ino ma
is largely through the ly mphatics to the ipsilateral
cervical lymph nodes (Figure 10-114). A cervic al ly mph
node that conta ins a meta static deposit of carcinoma
is usually firm to stony hard. nontende r, and enlarged
(Figure 10-11 5). If the malignant cells have perforated
the cap sule of the node and in vaded into surrou nd­
ing tissues. the node w ill feel "fixed. " or not easily
movab le.
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figure 10-115 • Squamou s ce ll carcino ma. Metastatic deposits
within cervical lymph nodes present as firm, painless enlargements
as seen in thispatient with metastasis to a superior jugular node
from a posterior lateral tongue carcinoma.

Occasionally, contralateral or bilateral metastatic
deposit s are seen, and at least 2% of patient s have dis­
tant (vbclow the clavicles") meta stasis at diagnosis; in
some studies th is figure is as high as 22 % . The most
common sites of distant metastasis are the lungs, liver,
and bone s, but any part of the bod y may be affected.

Carci noma of the lowe r lip and ora l floor tends to t ravel
to th e submental nodes; tum ors from the posterior por ­
tions of the mouth tra vel to the superior jugular and digas­
tri c nodes. Lymphatic dra inage from the oropharynx leads
to the jugulodigastric chai n of ly mph nodes or to the
retropha ryngeal nod es, and metastati c deposits from
orophary ngeal carcin oma are usua lly foun d there.

Me tastas is is not an early event for carcinomas of the
oral cavi ty proper. However. becau se of delay in the
diagnosis, approximately 2 1% of patien ts have cervical
metastases at diagn osis (60 % in reports from tert iary
care medical centers). In contrast. tumors that arise
more pos teriorly in th e orophary nx are prone to ear ly
metastasis . More than 50% of all affected persons in
popu lation studies have positive cervical nodes at diag­
nosis, and I in 10 already have distant metastasis by
that tim e.

Staging
Tumor size and th e extent of metastatic spread of oral
squa mous cell ca rcinoma are th e best indi cators of the
patient's prognosis. Quanti fy ing th ese cl ini cal parame­
ters is called staging the disease. Table 10- 2 summarizes
th e most popula r staging protocol. th e tum or-node­
meta stasis (TNM) system. Individuali zed TNM classifi ­
cations are used for most human cancers, w ith each
system pertainin g exclusively to a speci fic anatomic site

Table 10-2 Tumor-Node-Metastasls (TNM) Stag ing
System for Oral Carcinoma

.-
PRIMARY TUMOR SIZE (T)

TX No available information on primary tumor
TO No evidence of primary tumor
T1 S Only carcinoma in situ at primary site
T l Tumor is less than 2 em in greatest diameter
T2 Tumor is 2 to 4 em in greatest diameter
T 3 Tumor is more than 4 em in greatest diameter
T4 Massive tumor greater than 4 em in diameter.

with involvement of antrum. pterygoid muscles.
base of tongue, or skin

REGIONAL LYMPII NODE INVOLV EMENT IN)

NX Nodes could not be or were not assessed
NO No clinically positive nodes
Nl Single clinically positive homolateral node less than

3 em in diameter
N 2 Single clinically positive homolateral node 3 to 6 em

in diameter or multiple clinically positive homo­
lateral nodes, none more than 6 em in diameter
N2a Single clinically positive homolateral node

3 to 6 cm in diameter
N2b Multiple clinically positive homolateral

nodes. none more than 6 em in diameter
N 3 Massive homolateral node or nodes, bilateral

nodes, or contralateral node or nodes
N 3a Clinically positive homolateral node or

nodes, one more than 6 em in diameter
N3b Bilateralclinically positive nodes
N3c Contralateral clinically positivenode or nodes

INVOLVEMENT BY DISTANT M ETASTASES (M)

MX Distant metastasis was not assessed
MO No evidence of distant metastasis
M1 Distant metastasis is present

'., ,-

and a specific tumor type. This stagi ng protocol depends
on th ree basic cli nIcal features:

I . T = size of the primary tumor, in centimeters
2. N = involvement of loca l ly mp h nodes
3. M = distant metastasis
Once the three parameters are determined, they are

tall ied together to determ ine th e app rop riate stage. The
higher the stage classifi cati on, th e worse the prognosis
(Table 10 - 3). In other words, a stage IV lesion is associ­
ated w ith a much worse prognosis than a stage I lesion.
Most head and neck stagi ng protocols do not use
histopathologi c or immunohistochemical findings beyond
th ose needed for a determ inat ion of the diagnosis.
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5-YEAR

STAGE TNM CLASS IFICATION SU RVIVAL RAT E

Table 10-3 TNIH Clinical Staging' Categories for
Ora l Squamous Cell Carcinoma

Stage I
Stage II
Stage III

Stage IV

T1 NO MO
T2 NO MO
n NO MO, or

r i. r z, or rs. Nl MO
Any T4 lesion, or
Any N2 or N 3 lesion, or

Any M1 lesion

85%
66%
41%

9%

Histopathologic Fea tures
Squa mous cell carc inoma ar ises from dyspla stic surface

epithelium and is characterized histopath ologicall y by
invasive islandsand cordsof malignant squamousepithe­
lial cells. When the tumor is sampled fortuitously at the
earliest moment of invasion. the adj ectives superficia lly
invasive or mi cro inva sivc often are used. The feat ures of

epithelial dysp lasia are discussed in more detai l in the
section pertain ing to leukoplak ia (see page 342) .

Invasion is represented by ir regular extension of
leslonal epithel ium through the basement membra ne and
into subepithelial connect ive tissue. Individual squamou s
cells and sheets or island s of cells are seen to be thriving
as independent entities within the connective tissues.
without attachmen t to the surface epi theli um. Invading
cells and cell masses may extend deeply into underlying
adipose tissue. muscle. or bone. destroy ing the original
tissue as they progress. Lesional cells may surround and
destroyblood vessels. and may invade in to the lum ina of
veinsor lymphatics. There is often a strong in flammatory
or immunecell response to invading epitheliu m. and focal
areas of necrosis may be present . The lesiona l epithelium
is capable of inducing the format ion of new small blood
vessels (ang ioge nesis) and. occasionally . dense fibrosis
(desmoplasia or scirrhou s change).

Whethe r the tumor is superficiall y or deeply invasive.
leslcnal cell s generally show abu ndant eosinophilic
cytoplasm with large. often darkly staining (hy perc hro­
matic) nuclei. a nd a n increased nuclear-to-cytoplasmic
ratio. Varying degrees of cell ular and nuclear pleomor­
phismare seen. The normal pro duct of squamous epit he­
lium is kerat in. and keratin pearl s (a round focus of con­
centrically layered keratinized cells ) may be prod uced
within lesion al epithelium. Single cells al so may undergo
Individual cell keratini zat ion.

Histopathologic evalu ation of the degree to which
these tumo rs resemble their parent tissue (squamou s

Figure 10·116 . Wel l-differentiated squamous cell carcino ma.
l ow-power photomicrograph showing islands of malignant squa·
mous epithelium invading into the lamina propria.

Figure 10-117 . Wel l-differentiated squamous cell carcino ma.
High-power view showing dysplastic epithe lial cells with keratin
pearl formation.

epit helium) and produce their normal produ ct (keratin)
is called grading . Lesions are graded on a three-point
(grades I to III) or a four-point (grades I to IV) scale. The
less differentiated tu mors receive the higher num erals.
The histopathologic grade of a tumor is related some­
what to its bio logic behavior. In other words. a tumor that
is mature enough to closely resemb le its t issue of origin
seems to grow at a slightly slower pace and to metasta­
size later in its course. Such a tum or is called low-grade.
grade I. or well-differelltiated squamou s cell carc inoma
(Figures 10-116 and 10- 11 7). In contrast. a tum or with
much cellu lar and nuclear pleomorphi sm and with little
or no keratin production may be so immatu re that it
becomes di ffi cult to identi fy the t issue of origin. Such a
tum or often enlarges rap id ly. metastasizes early in its
cou rse. and is termed high-grade. grade III/IV, poorly di{-
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Figure 10-118 • Poorly differentiated squamous cell carci­
noma. The numerous pleomorphic cellswithin the lamina propria
represent anaplastic carcinoma.
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Figure 10-119 . Moderately differentiated squamous cell car­
cinoma. Although no keratin ization is seen in thismedium-power
view, thesemalignant cellsare still easily recognizable as beingof
squamous epithelial origin.

[erentiated. or anaplastic (Figure 10-118). A tumor with a
microscopic appea ranc e somewhere between the se two
extremes is labe led a "moderately differentiated" carci­
noma (Figure 10-1 t 9).

To a certa in exte nt, the grading of squamous cell car ­

cinoma is a subjective process , depe nding on the area of
the tum or sampled and the individual pat hologist 's cri­
tc ria for eva luation . Moreover. clini cal staging seem s to
correlate much better with the prognosis than micro­
scopic grading.

The diagn osis of squamous cell carcinoma almost
alwa ys is made with routine ligh t microscopy. Specia l
studies that use monoclonai ant ibodies directed against
cy tokeratins may. howeve r. be needed to distinguish
high -grade or poorly differentiated squamous cell carci­
noma from oth er malignancies.

Treatment and Prognosis
Carcinoma of the vermilion zone of the lip is usuall y
treated by surgical excision. typicall y a wedge resection,
with excellent result s. Oniy 8% recur. and 5-yea r sur­
vival rates are 95% to 100%.ln one study tha t evaluated
all vermilion cancers diagnosed in a popula tion over
6 decades. not one patient died of his or her di sease.
Squamous cell carcinomas of the upper lip vermilion
appear to have a different bio logi c behavior than do those
of the lower lip. The 5-year surviv al rate is only 58% ,
and 25 % of lesions recur af ter treatment. Fortunately,

upper lip carcinoma is considerably less common than
low er lip carcinoma.

The treatment of int raoral squamous cell ca rcinoma
is gu ided by the cli nical stage of the disease and consists
of wide (radical) surgical excis ion. radiat ion therapy. or
a comb ination of surgery and radiation therapy. The

tumor's location may influence the treatm ent plan. Oro­
pha ryngeal lesion s usuall y receive radi at ion therapy. A
var iety of chemotherapeut ic agents are used as adjunc­
t ive therapy : some can temporarily reduce the size of
a tu mor mass, but non e has improved survival rates
significant iy.

For the small intraoral ca rcinoma . a single treatment

modality is usually chosen. Patient s with larger lesions
or lesions w ith clinically palpable lymph nod es typically
requ ire combined therapy. With suspected local lymph
node metastasis, either a radical or modi fied radical
neck dissec t ion is performed. Radical neck dissection is
essentia lly an en bloc remova l of ail fibrofatty tissues of
the lateral t riangle of the neck, includ ing the superior,
midd le. and inferior jugu lar node s. the sup raclavicular
group of nodes. and variable portions of the surrounding
mu sculature.

The prognosis for surviv al from oral cancer depends
on tumor stage (see Table 10-3). The 5-y ear disease-free
survival rate for intraoral car cinoma is 76% if metastasis

has not occurred by the time of diagnosis (stage i and Iii,
41 % w hen the cervical node s are invo lved (stage Iii), and
onl y 9% w hen metasta sis below the clavicl e is present
(stage IV). Although some pat ients die of their disease as
many as 10 years after initial treatm ent. the great majority
of deat hs occu r w ithin the fir st 5 years.

T he va rious molecula r markers associated with car­

cinoma. such as muta tion of the p53 tumor suppressor
gene , have shown equivocal results as prognostic indi­
cators. The presence or absence of HPV, including sub­
types 16 and 18. also docs not seem to affect prognosis.

Th e overall 5-yea r survival rat e for intraoral carci­
noma in whites in the Uni ted State s and Europe has
increased from 40 % in the 19505 to 58 % toda y. During
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the same period. however. the rate for black America ns
decreased from 36 % to 32% . The lat ter t rend is thought
to result from a combination of delayed diag nosis and
inadequate initi al therapy and is partially responsi ble for
an 8% increase in the oral and pharyngeal cancer­
related mortality rate (number of cancer deaths per
100,000 persons) in black Americans since 1960. The
oral cancer mor ta lity rate for whi tes has decreased by
20% since that t ime.

Multiple Carcinomas

Patients wi th one carcinoma of the mouth or throat arc
at increased ri sk for addit ional conc urrent (synchro nous)
or later (rnetachronous ) primary surface epithelial malig­
nancies of the upper aerod igestive tract , the esoph agus.
the stomach. the lungs. and other sites. This risk has
been estimated to be as low as 6% and as high as 44 %
in affected individu als. The highest figures are associ­
ated with male patients w ho cont inue to smoke and
abuse alcohol after therapy. Overall , in 9% to 25% of
patients wit h oral carcino ma. additional mouth or throat
malignancies develop.

In patients w ith more than one upper aerodigesti ve
tract malignancy, approximatel y one third of the tumors
arisesimultaneously. o f the rest , the second lesion usu­
ally develops w ithin 3 years after the Initi al cancer. Th is
tendency toward the development of multi ple mucosal
cancers. sometimes called "field canceriza tion. " may
reflect diff use exposure to local carc inoge ns. a process
that increases the mal ignan t transformat ion pot ential of
all exposed epi thelial cells . At least one inves tigation has
shown posit ive p53 (tu mor suppressor gene) reactiv ity
for all synchronous tumo rs of the mouth, esophagus. and
stomach. indicat ing a com mon predisposition toward
malignant develop ment. Another recent investigation
has demonstrated tha t the add it ional tumors are not
clonesof the or iginal (hence. they have not migrated fro m
theorigina l tumor cells) .

VERRUCOUS CARCINOMA (SNUFF DIPPER'S
CANCER; ACKERMAN'S TUMOR)
Verrucous carcinoma is a low -grade varia nt of oral
squamous cell carci noma. Repor ted fir st by Ackerman
in 194 8 as a spit tobacco-a ssociated malignancy. it has
been diagnosed since then at several extrao ral sites,
including laryngeal. vaginal. and rectal mucosa . and skin
from the breast. axilla, ear canal. and soles of the feet.
Tumors at anatomic sites other than the mouth arc unre­
lated to tobacco use. Several investigators have identi ­
fied HPVsubtypes 16 and 18 in some oral verrucous car­
cinomas. but the significance of this is unclear.

Verrucous carc inoma represents I % to 10% of all oral
squamous cell carci nomas, depending on the local pop-
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ulari ty of spit tobacco use. The only epidemiologic assess­
ment of this tum or in a western cult ure repor ted an
average annu al incidence rate of one oral lesion per I
million pop ulat ion each year.

M any verr ucous carc ino mas arise from the ora l
mucosa in peopl e who chronically use chewing tobacco
or snuff. typicall y in the area where the tobacco is habit ­
ually placed. Cases also may occur in nonu sers. but the
exact figure is difficu lt to assess because pat ients w ill
often deny the tobacco habit. In spit tobacco users, a reg­
ula r squamous cell carcinoma is 25 times more like ly to
develop tha n this low -grade vari ant.

Clinical Features

Ver rucous carcinoma is found predominantly in men
older tha n 55 years of age (average age, 65 to 70 years).
In areas w here women are frequent users of spit tobacco.
however. elder ly females may predomina te. The most
com mon sites of oral mucosal involvement include the
mandibu lar vestibule, the buccal mucosa. and the hard
palate. The site of occu rrence often corresponds to the
site of chro nic tobacco placement. In cult ural gro ups w ho
keep spit tobacco in the maxillary vestibule or under the
tongue, these location s are the most commo nly involved
sites,

Oral verrucous carcinoma is usuall y extensive by the
time of diagnosis. and it is not unusual for a tumor to be
present in the mouth for 2 to 3 years before definitivediag­
nosis. The lesion appears as a diffuse, well -demarcated.
painless, thick plaque wi th pap i llary or verr uciform sur­
face projec tions (Figures 10-1 20 and 10-121). Lesions are
typically wh ite but also may appear ery thema tous or
pink. The color depends on the amou nt of keratin pro ­
duced and the degree of host inflamm atory response to
the tumor. Leukoplakia or to bacco pou ch keratos is may
be seen on adjacent mucosal surfaces. and verrucous
carcinoma is a lesion that may develop from the high­
ri sk precancer, pro liferat ive verrucous leukoplakia (PVL)
(see page 340). Both PVL and verr ucous carcinoma may
have been reported in the past by the name oral florid
papillomatos is.

Histopathologic Features

Verrucous carc inom a has a deceptively benign micro­
scopic appeara nce. It is characterized by w ide and elon­
gated rete ridges that appear to "push" into the under­
lying connec tive t issue (Figure 10-122) . Lesions usually
show abundant keratin (usually parakeratin) production
and a papillary or verruciform surface. Parakeratin typ­
ically fil ls the numerous clefts or cryp ts (para kerat i n
plugs) between the surface projections. These projec­
tions may be long and po inte d or short and blu nted . The
lesional epit helial cells generally show a norm al matu-
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Figure 10·120 . Verru cous carcinoma. Extensive papillary, white
lesion of the maxillary vestibule.

Figure 10-122 • Verrucous carcinoma. Low-power photomicro­
graph showingmarked epithelial hyperplasia with a rough, papil­
lary surface and keratin plugging.
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Figure 10-121 • Verrucous carcinoma. Large, exophytic, papil­
lary mass of the maxillary alveolar ridge.

Figure 10- 123 • Verrucouscarcinoma. High-power viewshowing
bulbous rete ridges without significant dysplasia.

ratio n pattern wi th no sign if icant degree of cellular atypia
(Figure 10- 123). There is frequent ly an intense infil trate
of chronic inflammatory cells in the subjacent con nec­
tive tissue.

The histopatho logic diagno sis of verrucous carci ­
noma requires an adequate incisional biopsy. Because
the individual cells are not very dysplasti c, the pathol­
ogist must evalua te the overal l histomorphologic con­
figurati on of the lesion to arrive at an app ropr iate di ag­
nosis. Adequate sampling also is impo rtant because as
many as 20% of these lesions have a routi ne squamous
cell carcinoma develop ing concurrent ly w ith in the ver­
rucous carcinoma .

Treatment and Prognosis
Because metastasis is an extremely rare event in verru­
cous ca rcino ma, the treat ment of choice is surgical exci-

sian wi thout radical neck dissect ion. The surgery gener­
ally need not be as extensive as that required for routine
squamou s cell carci noma of a simi lar size. Wi th this
treatmen t, 90% of pat ients are disease free afte r 5 years.
although some patients wi ll requi re at least one addi­
tion al surgica l procedure dur ing tha t time. The treatment
failures usually occur in pat ient s w ith the most exten­
sive involveme nt or in those unabl e to tolerate extensive

surgery because of unrelated systemic diseases. Anaddi­
t ional cause of treatment failure is the in itial inabil ity to
ident ify a focal squamous cell carc inoma arising con­
currently w ithin the less aggressive lesion .

Radiotherapy is effec tive, but has been less popular
because of published reports of poo rly differentiated or
anaplasti c carcinoma develop ing w ithin the lesion after
radio therapy. A recent anal ysis suggests that this threat
is serio usly overexaggerated. and that simi lar dediffer-



CHAPTE R 10 . Epithelial Pathology

ent lation can occur in verrucous carcinomas treated sur­

gically, Chemot herapy may temporar ily reduce the size
ofverrucous carc ino ma, but it is not cons idered a defin­
itive, stand-a lone treatment.

SPINDLE CELL CARCINOMA (SARCOMATOID
SQUAMOUS CElL CARCINOMA; POLYPOID
SQUAMOUS CElL CARCINOMA)
Spindlecell carcinoma isa rare variant of squamouscell
carcinoma characterize d by dysplastic surface squa­
mous epithelium in conjunctio n w ith an invasive spind le
cell element. It may be ind istinguishabie from con nec­
tive tissue sarcomas or other spindle cell ma ligna ncies
at the ievel of the light microscope,

In the past, this bip hasic lesion was thought to be a
"collision" tumor between a carcinoma and sarcoma, but
most authori ti es now consider the spindle cells to be
Simply an anap lastic type of carcinoma cell. Electro n
microscopy and imm unohistochemicai anal ysis support
the concept that these lesional cells are of epltheii al
origin with the ability to produce mesenchymai inte r­
mediate filaments, More than one third of all mucosa l
cases develop as recurrences after radiotherapy for a
more diffe rentia ted squamous cell carc inom a, a phe­
nomenon known as dedi fferentiation .

Clinical Features
The mean age at diagnosis for spind le cell carcinoma is
57 years (range: 29 to 93 years), There is no sex predil ec­
tion, The neoplasm occurs predo minantly in the upper
aerodigestive tract , especia lly the larynx, ora l cavity, and
esophagus, Within the mouth , th e lower lip, lateral pos­
terior tongue, and alveolar ridges are common sites, but
other areas may be involved.

In contrast to other oral cancers, the spindle cell car ­
cinoma typica lly appea rs as a pedunculated, po lypoid
mass, but it may occasionally appear as a sessile,
nodular or fungating mass, or an ulcer (Figure to- 124),
Pain and paresthesia are prominent features. The fumor
growsrapidly, tends to metastas ize early, and is typicall y
diagnosed in a late stage (stages il l and iV), Lower lip
lesions seem to have a specia l propens ity to travel along
nerves through the mental for amen and into th e
mandibula r cana l.

Histopathologic Features
The spindle cell carcinoma is composed predomi nantly
of fascicles of anap last ic spindle-shaped cells (Figure
10- 125), Some spind ie cells may appear as obvious
epithelial elements, but others strongly resemb le atypical
mesenchyma l cells, On rare occasions , bone. cart ilage, or
muscle di fferentiation may be seen, Numerous mitotic fig-
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Figure 10-124 • Spindle ce ll carcinoma. Ulcerated mass of the
maxil lary alveolar ridge. (Courtesy of Dr. Michael Robinson.)

Figure 10 -125 • Spindle cell carcino ma. Streaming fascicles of
pleomorphic spindle cells that represent anaplasticepithelial cells.

ures often are present. Th e overall picture is similar to
that of an anapl ast ic fib rosarco ma (see page 480) except
for the often inconspicuous squamous element.

The squamo us component usua lly cons ists of carci ­
noma in situ of the overlying surface epithelium but may
appear as islands of dysp lastic squamous epithe lium
among the spindle cells, Direct transi tion between the
two cell types may be seen . Metastatic lesions may show

only spindle cells , only squamous cells , or a comb ina­
t ion of spind le and squamous cells,

Seria l sections may be needed to find areas of
unequivocal squamo us cell carcinoma, and immun ohi s­
toche mica l techn iques can be particula rly useful in dis­
tinguishlng this tumor from mesenchymal spindle cell
malignancies, The lesional cel ls of most mesenchymal
tumors typically prod uce vime ntin but not cytoke ratin ,
Approximately two thirds of the cases of spindle cell car -
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cinema react with antibodies directed aga inst cytoke r­

attn , and an equivalent number show vimenti n immuno­
reacti vity. Some cases a lso wil l be positive for caret­
noembryon ic ant igen (CEA).

Treatment and Prognosis
The treatmen t of choice for spindle cell carc inoma is rad­
ical surgery, with neck dissection wh en cli nically posi­
ti ve nodes are present. Radiotherapy and chemotherapy
are ineffective. The 5- yea r disease-free surviva l rate is

approxim ately 30% for ora l lesions, with most death s
occurr ing wi th in I year of diag nosis . T his is somewhat

wo rse than the prognosis for the tumor w hen it occurs
in oth er anatomic sites, but it is similar to the progno sis
for high-grade oral squamous ceil carcin oma . Surp ri s­
ingl y, tumor size seems to have litt le effect on the prog­
nosis, although there is some eviden ce that the micro­
scopic depth of invasion is a st rong prognost ic indicator
in oral lesion s, w it h superficia l tumors demon strating a
bett er prognosis.

ADENOSQUAMOUS CARCINOMA
Ade nosqua mous carcinoma is a rare variant of squ a ­

mous cell carcinoma that is characterized histopa tho­
logically by a combination of adenoca rcinoma and squa­
mous cell carcino ma. The adeno id (glandular) pattern,
wh ich includes mucus production, has been demon ­
strated clea rly in metasta tic deposits. Some authorities

consider this carc inoma to be merely a high-grade
muco epiderm oid carcinoma (see page 4 19) . The cause
is unknown.

Clinical Features
Cases of adeno squamou s carcinoma have been report ed
fro m the tongue, oral floo r, and other mucosal surfaces,
usually in old er adults, There is no sex predil ecti on , The
clin ical appearance is that of a pain less, nodu lar, bro ad­
based mass with or w ithout surface ulcerat ion , Eighty
percent of patients have metastatic deposits with in the
neck nodes at diagnosis.

Histopathologic f-eatures
Adenosquamous carcinoma appears as an admixture of
a surface squamous cell carcinoma and an underl ying
ductal adenocarcinoma. Intr acytoplasmic mucin is noted
by mucicarmine staining in most cases, making differ­
ent iat ion from mucoepidermoid carcinoma difficult but
helping to distinguish adenosquamou s carcinoma from
forms of squamous cell carcinoma that exhibit a pseudo­
glandular pattern of degenerat ion. Both squam ous and
glandular components imm unoreact with antib odi es
directed against high molecular-weight cytokeratin s (KLI ).

Treatment and Prognosis
Radi cal surgical excis ion , with or w itho ut rad iation
therapy, is the treatm ent of choice for patients with
adeno squamous carcinoma . Th e prognosis is poor, with
60% of pati ents dyi ng of disea se, usuall y w ithin 2 yea rs
of diagnosis.

BASALOID SQUAMOUS CARCINOMA
(BASALOID SQUAMOUS CELL CARCINOMA)
Basaloid squamous carcino ma is a lesion found pri­
marily in the upper aerodigestive tract mucosa and rep­
resents the most recentl y described variant of squamous
cell carc inoma, It has a tend ency to develop in the
hypophar ynx , but do zens of ora l lesion s have been
reported,

Clinical Features
Basalo id squamous carcinoma occurs predominantly in
men, in person s 40 to 85 year s of age, and in abusers of
alcohol and smoked tobac co. It occurs most commonly
in the larynx and tongue base, but any region of the upper
aerodigest ive tract may be aff ected, The individual lesion
cl inicall y app ears as a fungat ing mass or ulcer and may
be painful or interfere wit h swallow ing (dysphagia) ,
Alm ost 80% of patients have cervical metastases at the
time of diagnosis of this high -grade, aggressive cancer.

Histopathologic Features
As its name connotes, basaloid squamous carcinoma has
two microscopic components. The first is a superficial.
well-di fferentiated or moderately differentiated squa­
mous cell carcin oma, often wi th surface ulcerati on, rn ul­
tifocal origin, and areas of carcinoma in situ. The second,
deeper component is an invasive basaloid epithelium
arranged in island s, cords, and glandlike lobul es. This
deeper tumor often shows palisading of peripheral cells,
necrosis of central regions, and occasional squamous
differentiation (Figure 10- 126). Thi s component appears
simil ar to basal cell carcinoma, adenoid cyst ic carci­
noma, basal cell adeno carcinoma . or neuroendocrine
carcinoma. Th e interface between the two components
is typi cally sharp and distinct, but tran sition from squa­
mous to basal oid cells may occasionall y be seen. Basa­
laid cells and island s of cell s often are surrounded by
muco id stroma (basal lam ina material) ,

Treatment and Prognosis
Basaloid squamous carcinoma is an aggressive malig­
nancy, Affected patients have a mean survival time of
only 23 month s. Surgery foll owed by radiotherapy is the
recomm ended treatment. usually w ith adjuvant chemo­
therap y for the distan t metastases.
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Figure 10 -126 . Basaloid squamo us carcino ma. Sheets of basa­
laidsquamousepithelium exhibiting a high mitotic index and
tumor necrosis.

CARCINOMA OF THE MAXILLARY SINUS
Carcinoma of the maxill a ry sinus or antrum is an
uncommon malig nancy of unknown cause. It does not
appear to be related to sinusiti s, nasal polyps, or tobacco
usc. Most lesions rema in asymptomatic for long periods
while the tumor grows to fi ll the sinus. Therefore, the
diagnosis may not be made until the lesion has perfo­
rated thr ough the surrounding bon e.

Clinical and Radiographic Features
Typically. carcinoma of the maxillary sinus is a disea se
ofelderl y persons. There Isa slig ht predilecti on for males.
More than 80% of cases are advan ced (stage III and stage
IV) at the time of diagn osis, Affected patients generall y
complain of a chronicunilateral nasal stuffinessor notice
an ulcerat ion or ma ss of the hard palate or alveolar bone
(Figure iO- i 27). When the second division of the trigem­
inal nerve is involved, inten se pain or pare sthesia of the
midface or maxil la may occur, perhaps simulating a
toothache, Teeth in the area of the tum or may become
loosened, and dental radiographs often reveal a "moth­
eaten" destru ction of the lami na dura and surrounding
bone.A panoramic radiograph shows a cloudy sinus w ith
destructi on of its bony wall, although the extent of the
tumor is visuali zed best by computed tomography (CT)
or magnetic resonance imaging (MRil.

If the tum or perforates the lateral wall of the sinus,
unilateral facia l swell ing and pain are usually present. If
theextension is media l, na sal obstruction or hemorrhage
usually occurs. Extension superiorly resul ts in displace­
ment or protrusion of the eyebal l. Approxi mat ely 4% of
patients have cerv ical or submandibular lymph node
metastasis at the tim e of diagnosis. Distant metastasis is
quite uncommon until late in the progression of disease.
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Figure 10- 127 . Carcinom a ofthe maxillary sinus. The tumor
has produced a bulge of the posterior maxillary alveolar ridge and
is beginning to ulcerate t hrough the surface mucosa.

A recently recognized form of undifferentiated tumor,
the sinonasal undifferentiated carcinoma (SNUC),
should be considered in the differential diagnosis of car­
cinoma sof the sinus. Some und ifferentiated sinus tum ors
may show neur oendocrine dif ferent iation. T hese aggres­
sive neop lasms develop w ithin the nasal cavity and
paranasa l sinuses, usua lly appearing with nasal obstruc­
t ion , facial pain, epistaxis, or perforati on th rough the
sinus wall. There appears to be no sex predil ection, and
the majo rit y of pat ient s are adults.

Histopathologic Features

Although the antrum is lined by respira tory epithel ium,
the great majority of maxilla ry sinus carcinomas are
squamous cell carcinoma, usuall y mod erately or poo rl y
different iated .

Sinonasal undifferentiated carcinoma ischaracterized
by trabe culae and nests of po lygonal lesional cells w ith
min ima l cytoplasm and pleomorp hic, hyperch romatic
nucle i. Mitotic figure s are numerous and the deep tumor
may be associat ed with carcinoma in situ of the overl yi ng
surface epithelium. Vascular invasion and tissue necrosis
often are extensive. Immunohistochemical staining for
cyto kerat in or epi thelial membrane antigen is typically
positive.

Treatment and Prognosis
Carcinoma confined within the maxillary sinus is treated
by hemima xill ectomy ; tho se tha t have perf orated
through the surrounding bone are treated by radio­
therapy or combined radi cal surgery and radiotherapy.
Even with radica l treatment, however, the prognosis is
poor. Only 10% to 30% of pat ients survive 5 years after
therapy. The presence of metastati c deposits in local
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Histopathologic Features
The surgeon often has difficulty finding the primary
lesion of nasopha ryngeal carc inoma clinically, and mul­
tipl e, systematic biopsy samples of the nasopharyngeal
mucosa may be necessary for tumor identification and
diagnosis. Microscopic examination of a nasopharyngeal
carcinoma typically shows one of three histopathologic
patterns:

I . Squamous cell carcinoma (keratini zing squamous
cell carcinoma)

2. Differentiated non keratin izing carcinoma (nonker­
ati nizing squamous cell carcinoma)

3. Undifferentiated nonkeratinizi ng carc inoma (poorly
differentiated carcinoma, anapla stic carcinoma,
ly mphoepi thelioma)

More than one histopathologic type may be present
in the same biopsy sample, in which case the tumor is
class ified accord ing to the predominan t histologic type.

The histopathologic features of the kerat in izing squa­
mous cell carcinoma are identica l to those of squamous
cell carc inoma of other head and neck regions (see page
365) . Evidence of keratinization must be seen at the light
microscopic level.

The lesional cells of differentiated nonkeratinizing
carcinoma are relatively matu re and somewhat squa-

lymph nodes reduces the survival rate to less tha n 8%,
as does involvement of the pterygopalatine fossa. Wi th
or without cervic al node involvement , death usually
occurs from local destruction and the inabil ity to control
the pr imary di sease.

Aggressive multimodal therapy, incl uding complete
surgical excision when feasible, is the treatment of choice
for sinonasal und ifferenti ated carci noma . The prognosis
for thi s lesion , however, is ext remely poor. Cisplat in
chemot herapy and bone marrow transplantation may
extend the life of the patient.

NASOPHARYNGEAL CARCINOMA
Na sopharyngeal carcinoma refers to a group of malig­
nancies that arise from the lining epi theli um of the lym ­
pho id tissue-rich nasopharyn x: similar tumors are found
in the palatine tonsil and base of tongue. These three
anatomic sites are collectively called Waldeyer's ton­
silla r ti ssue or Waldeyer 's ring.

Nasopharyngea l carc inoma is rare in most areas of
the world. The average annual inc idence rate in the
United States is less than one case per 100,000 popula­
tion. In southern Chinese males. however, the rate is a
startli ng 20 to 55 cases per 100,000. Among southern
Chi nese males w ho migrate to the Uni ted States, the rate
is inte rmediate. w hic h sugges ts an env iro nmenta l
causative agent . Infection with Epstein-Barr virus, diets
deficient in vitamin C, and cons umption of salt fish tha t
contains potent ia lly carcinogenic N-nitrosamines have

been impl icated as contributory factors.

Clinical Features
Nasopharyngea l carcinoma occurs in all age grou ps, but
most commo nly affec ts those w ho are 40 to 60 years old.
It a lso occurs three tim es more commonly in men than
in wome n. The primar y lesion , which usually arises fro m
the lateral nasopharyngeal wall, oft en is small and diffi­
cult to detect. even w hen the area is examined endo­
scop ically. The first sign of disease for 50% to 60% of
pat ient s is an enla rged, fi rm to hard, cervica l lymph node,
wh ich represe nts metastat ic tumor (Figure 10-1 28).
Symptoms related to the ear are described by slightly less
than half of these patients. If the tumor arises near the
eustachian tube , unila teral serous otitis media, otalgia,
or hearing loss from obstructio n may be the presenting
complaint.

Epistaxis, nasal obstruction, and ph aryngea l pain
may be present. The tumor may invade through the
foramen lacerurn in to the brain, prod ucing centra l
nervous system (CNS) symptoms, or it may involve cra ­
nial nerves in the area, causi ng specific symptoms related
to those nerves.

Significantly, 5% to 10% of patients also have distant
metastasis at the time of diagnosis.

Figure 10 -128 • Nasopharyngeal carcinoma. This patient ini­
tially appeared with metastatic carcinoma in the left lateral neck
Further evaluation revealed a primary tumor of the nasopharynx.
(Courtesy of D, D. E. Kenady.)
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mous in nature. but they produce no keratin . Broad in ter­
connecting bands of oval or round cells are organized in
plexifor m and pap illa ry patterns.

Undifferentia ted nonkeratini zi ng carcinoma con­
sists of sheets of lesional cells w ith less dis t inct margins
that show virtually no di ffe rentiation in most instances
(Figure 10-1 29). They have very litt le cytop lasm and
large vesicular nuclei. These tumor cells are often inter­
mixed with the lymphoid cells normaiiy found at this
anatomic site. The term lymphoepithelioma has been
used to describe thi s lesion because it wa s once thought
to be a mal ignancy that or igi nated from both epithelial
and lymphoid ti ssues. Th is ter mino logy should be dis­
couraged, however, becau se the lymph oid tissue is not
part of the neoplastic process. Such undi fferentiated
tumors may be difficult to distinguish from lymph oma by
light microscopy alone. and immunohisto che mical
studiesoften are used to demonstrate cytokeratinswithin
the carcinoma cells . Some of these un di fferentiated
tumorscurrently are classified as sinonasal undifferen­
tiated carci nomas (SNUC), Occasio nal neoplasms show
neuroendocrine differentiation.

The less-d ifferentiated lesions tend to occur in
younger individuals. In fact , vir tuall y all nasopharyngeal
carcinomas in peop le younger than 40 years of age are
poorly differenti ated.

Treatment and Prognosis

Because of the inaccessibil ity of the nasopha rynx and
the high frequency of metastasis at diagnosis. nasopha­
ryngea l carcinoma is treated most frequently with radio ­
therapy to the nasopharynx and neck. This may be com­
binedwi th chemotherapy, but this addition has not been
shown to improve surviva l. The prognos is ranges from
good to poo r. depending on the stage of the di sease. The
overall 5-ye ar disease- free survival rate repo rted in one

Figure 10-129 • Nasopharyngeal carcinom a. Poorly differenti­
ated tumor exhibiting sheets of rounded tumor cells.
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large series of cases in the United States was 45.5% , For
stage I patient s. a 100% 5-year surv ival rate has been
demonstrated. Stage II is associated wi th a 67 % 5-yea r
surv ival rate; stage III. 44 % ; and stage IV, 34 %. Patie nts
with two or more clinical symptoms tend to have a worse
progno sis. Persons treated for nasopharyngeal carc i­
noma are also at increased ri sk of developi ng a second
primary malignancy of the head and neck mucosa.

BASAL CELL CARCINOMA (BASAL CELL
EPITHELIOMA; RODENT ULCER)
Basa l cell carci noma, the most common skin cancer
(and the most common of all cancers), is a locall y inva­
sive. slow ly spreading primary epithelial malignancy that
arises from the basal cell layer of the skin and its
appendages . Abou t 85 % are found on the skin of the
head and neck. Mo re than 800.000 new cases of basal
cell carcinoma are diagnosed annually in the United
States, representing 80 % of all skin cancers. and the
number of new cases is increasing by 3% to 7% each
year. Incidence increases with increasing age.

Th is cancer results from chronic exposure to ultravi­
olet radia t ion. Oral lesions have been report ed but are
usually considered to be cases of mi sdiagnosed salivary
or odontogenic neop lasms.

Clinical Features

Basal cell carcinoma is a disease of adult whites, espe­
cia lly those w ith fair co mp lexi ons . Although most
pat ients are older than 40 years of age at the tim e of diag­
nosis, some lesions are detected as early as the second
decade of li fe, particularly in patie nts wi th red hair and
blue eyes.

The most common for m of this lesion, the nodular
(noduloulcerau ve) basal cell carci noma. begins as a
firm . painless pap ule that slowly enla rges and grad ually
develops a central dep ressio n and an umbili cat ed
appearance. One or more telangiectatic blood vessels are
usuall y seen coursing over the rolled border surrounding
the central depression (Figures 10- 130 and iO- 131).
W hen the iesion is pressed, a characteristic pear ly
opalescent qual ity is discerned . Expanding ulceration
often develops in the central depressed area and the
patient may give a history of int erm it tent bleeding fol­
lowed by healing. Untreated lesions continue to enlarge
slowly over months and years. w ith ulceration and
destruction of underlyin g structures, hence their histo r­
ical name, rodent ulcer. Destruction of underlyi ng bone
or cartilage may occur, but metastasis is extremely rare.

Several ot her cl inicopat holog ic varieties of this tumo r
have also been described. Pig mented basal cell carci­
noma is seen occasionally and represents a nodulou l­
cerative tumor colo nized by benign melanocyt es {Figure
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Figure 10 -130 • Basal cell carci noma. Early noduloulcerative
basal cell carcinomaof the forehead showing raised. rolled bor­
ders and focal ulceration. Fine. telangiectatic blood vessels can be
seenon the surface.

Figure 10-131 • Basal cell carcinoma. Noduloulcerat ive lesion of
the upper lip demonstrating telangiectasia and small ulceration.

10-132) . The melanin pro duction imparts a tan, brown,
black, or even bluish color to the lesion, and usua lly the
pigme nt is not dis tributed uniformly. as it wou ld be in a
melanocytic nevus (see page 332).

Sclerosi ng (mo rpheaforml basal cell carcinoma is
an insidio us lesion that often mimics scar tissue. The
overlying skin appears pale and atroph ic. and the lesion
is fi rm to palpation wi th poorly demarcated borders. A
slight elevation may be noted at the edges of the tu mor.
Often a great deal of invasion has occurre d befo re the
patient becomes aware of a problem.

The super ficial basal cell carcinoma occurs pri ma­
ril y on the skin of the trunk. Often, lesions arc mult ip le
and appear as well -de marcated, erythematous. scaly
pat ches that may be mistaken cl inically for psoriasis. A
fine, elevated, " threadlik e" border is seen at the marg ins.
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Figure 10-132 • Basa l cell carcinoma. Pigmented basal cell car­
cinoma of the cheek.

Some investigators bel ieve that the basal cell carci­
noma associated w ith the nevoid basal cell carci noma
syndrome (see page 598) should be placed in a separate
categor y. These lesions develop in both sun-exposed and
protecte d areas of the skin and may number in the hun­
dreds on a single pat ient. The tumors associated with
this syndrome usuall y do not produce a significant
degree of ti ssue destructi on.

Histopathologic Features
The basal cell carcinoma displays a considerable diver­
sity of appearan ces under the microsc ope: nodulocystic
(nodulo ulcer at ivel. supe rficial , adeno id. pigmented,
infilt rat ive, morp heaform , and keratot ic. The nodulo­
ulcerat ive. pigmented, and syndrome- related basal cell
carci nomas are comprised of uniform ovoid. dark­
staini ng basaloid cells with moderate-sized nuclei and
relatively li ttle cytoplasm (Figure 10-133). The cells are
arranged in to well -de marcated islands and strands,
which appea r to arise from the basal cell layer of the
overlying epidermis and invade into the underlying
dermal connective tissue. Epithelia l islands typically
demonst rate palisading of the peripheral cells: fre­
quen tly, a clea r zone of artifactual retraction is seen
between th e epit helia l islands and the connective tissue.
Although most of these neoplasms show no differentia­
tion. some exhibit areas of kerat in production , sebaceous
diffe rent iatio n. or interlacing strands of lesional cellsthat
resemble duct form at ion (vadenotd") . Necrosis of epithe­
lial islands may prod uce a cystic appearance. Actinic
damage in the form of solar elast osis almost always is
seen in adjacent stroma.

Pigmented basal cell carc ino ma demonstrates den­
drit ic mela nocytes wit hin tumor islands. and melano-
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Figure 10-133 • Basal cell car cinom a. low- power photomicro­
graph showing ulceration of the epidermal surface associated with
an invading tumor of hyperchromatic epithelial cells. Inset demon­
stratesislands of basophilic epitheliumwith peripheral palisading.

phages may be seen in the surroundin g str oma. Scle­
rosing basal cell carci nom a is charac terized by infil ­
trating th in strands of basaioid tum or celis set in a
dense ly coliagenous background . Superficiai basal celi
carcinoma includ es lobules of tum or cells that drop from
theepidermis in a multi focal pattern . Occasiona lly, basal
ce ll carcinoma is seen admixed w ith an indep endent pri ­

mary squamo us cell carcinoma of the skin. The resulting
"collision" tumor is called basosquam ous carcinoma .
Some authoritiesconsider the basosquarnous carcinoma
to bea simp le basal celi carcino ma w ith abundant squa­
mous metaplasia .

Treatment and Prognosis
The treatment of basal cell carcinoma often depends on
the size and site of the lesion. Smali lesions « I em) are
treated by routine surgical excision . laser ablation, or
electrodesiccation and curettage. with 5 mm margins of

c1inicaliy normal -appear ing skin beyond the visible
lesion.These methods result in a cure rate of 95% to 98%.
Radical surgical excis ion and radiation therapy are rec­
ommended for large or aggressive lesions. Forsclerosing­
type lesions. recurrent lesions. or lesions situated near

embryonic planes of fusion (along which these tumor cells
lend to invade), a procedure called Mohs micrograph ic
surgery should be used. Th is techn ique essentially uses
frozen-sect ion evalua t io n of speci all y mapped and
marked surgical specimens to determine whether tumor
tissue has been left behind . If it has, the surgeon can
return immediately to that part icu lar area and remove
more tissue. repeating the process until the patient is free

of disease.
Recu rrence of a properly treated basal cell carci noma

is uncom mon. and metastasis is exceptiona lly rare. In
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pat ients w ith uncont roll able disease, death is usually the
result of loca l invasio n into vita l structures. However.

wit h early detecti on and the advent of Mohs surgery,
such an outc ome is unusual today.

Patients w it h a history of basal cell carci noma must
be evaluated periodically. There is a 30% chance of a
second lesion developin g w ithin 3 years of the treatment
of the initial tumor.

MERKEL CELLCARCINOMA (MERKEL CELL
TUMOR; NEUROENDOCRINE CARCINOMA
OF SKIN; SMALL CELLCARCINOMA OF
SKIN ; TRABECULAR CARCINOMA OF SKIN)
The Merkel cell carcinoma. fi rst described in 1972. is a
rare, aggressive primary malignancy w ith neuroen­
docr ine features. It occurs primaril y on the skin of the
head and neck region . Lesional cells contain cytoplasmic
gra nu les that resemble the neurosecretor y granu les
found w ithin the epiderma l Merkel cells of touch receptor
regio ns. Intraoral and lip vermil ion cases have been

reported but are rare.

Clinical Features

Merkel cell carcinoma typi cally app ears in older peop le.
It occurs pr ima rily on the sun- exposed areas of fair­
skinned indivi duals. most commonl y (75 %) a ll the skin
of the face. The vermil ion border of the lower l ip is also
a susceptib le site. The tumor usuall y appears as a slowly
enlarg ing. dom e- shaped nodu le w it h a smoot h surface
and prom inent sur face vessels (telang iectasias), It is red
or violaceous and ranges in size from 0.5 to S.O em.
Ulceration rarely is seen. Occasional lesions grow rap­
idly, and 25% demonst rate local metastasis at diagno sis.
belying its innoc uous cl in ica l appearance.

Histopathologic Features
Merkel cell carcinoma consists of infiltrating sheets and
anastomosing strands of modera tely sized. unifo rm.
undifferentiated basophilic cell s in the dermi s and sub­
cutaneous fat (Figure 10- J34), Pseudoglandula r. trab ec­
ular, and cr ibriform ("Swi ss cheese") patterns may be
seen. The surface epithelium is usually intact and oth ­
erwise unremarkable un less seconda ril y ulcerated by the
tumor. Mitotic figures are abundant. and tumo r cell s have
prominent nuclei, scant cytoplasm. and indis tin ct cell
borders. Intracytoplas mic argyrop hil ic granu les may be
demonstrated by the Grimeli us stain , and lcslonal cells
are consistently reactive w ith antibodies directed agai nst
cy tokeratin 20 (CK20),

At times. th is ent it y is difficu lt to differen ti ate
histopathologically from amelanotic melanoma. meta­
static esthesioneurob lastoma, metastatic small cell car-
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Figure 10-134 • Merkel cell carcino ma. A sheet of undifferenti­
ated basophilic cells is seen beneath the epidermal surface.

cinoma of the lung. malignant lymphoma. and othe r
undifferentia ted malignancies. In this situation. a panel
of immu noh istochemical stud ies sho uld be used to
exclude these othe r diagnostic possibi lit ies. Careful phys­
ical examination of the patient also may provide useful
diagnosti c informa ti on .

Treatment and Prognosis
Mer kel cell carci noma is treated with w ide local excision,
w hic h is combined w it h lymph node di ssecti on w hen
clinica lly palpable nodes are found. The addit ion of post­
operat ive radiotherapy improves the prognosis.

Recurrence develops in 55 % of cases, most commo nly
wi th in the draini ng lymph nodes. The overall 5-yea r
disease-specific survival rate was 74% in one recent study.

MELANOMA (MALIGNANT MELANOMA;
MELANOCARCINOMA)
Me lano ma is a malignant neoplasm of melanocytic origin
that arises trom a benign melanocytic lesion or de novo
from melanocyt es wi thin otherw ise normal ski n or
mucosa. Although most melan oma s occur on the skin,
they may develop at any site w here melanocyt es are
present. Damage from ult raviolet rad iat ion is considered
a major causat ive facto r. as suggested by the fact that the
incidence of melano ma increases for lig ht-complexioned
popu lations as they approach the equator. bu t chro nic
sun expos ure does not seem to be as signi fican t as it is
for other cutaneous cancers, such as basal and squa­
mous cell carci noma . Acute sun damage may be of
greater causative importance than chron ic exposure in
melanoma. Lesions of the in traoral mucosa, of course,
are not related to sun expos ure.

The ri sk of mela nom a develo pment is two to eight
times greater w hen a rela tive has a history of the cancer.

ORAL & MAXILLOFACIAL PATHOLOGY

Addit ional risk factors incl ude a fair comp lexio n and light
hair. a tendency to sunburn easily. a his tory of painful or
blis tering sunburns in childhood. an indoor occupation
w ith outdoor recreati onal habits. a personal history of
melanoma . and a person al histor y of dysplastic or con­
geni tal nevus.

Melanoma is the thi rd most commo n skin cancer. but
it accounts fo r only 5% of the total. Most deaths that are
due to skin cancer, however, are caused by melanoma.
In the Uni ted States. 48. 000 new cases arc diagnosed
each year. and 7700 person s die of the disease. The
average ann ual incid ence rate for skin melanoma (9.3
per 100.000 mal es and 8.7 per 100 .000 females) hasbeen
inc reasi ng dram at ically over the past several decades.
Today. it is estimated that one in 75 wh ite persons born
in the year 2000 w ill develop cutaneous melanoma in his
or her lifetime.

Almost 25 % of cuta neous melanomas arise in the
head and neck area . 40% occu r on the extremities. and
the rest occur on the tru nk.

Ora l mucosa l melano ma is ra re in the United States,
w here it occ urs in only one of every two mi llion persons
annually and comprises much less than i % of all mela­
noma s. It is more frequent in other count ries, such as
lapan and Uganda. The mucosal melanoma tends 10

appear at a higher stage and is much more aggressive
than its cutaneous cou nterpart. At least one in three
pa tie nt s w it h ora l me lanoma have a histo ry of a pig­
mented macu le in the region of the tumor for some time
before melanoma diagnosis . Melanoma occasionally
affects the paro ti d gland. usually as a metastatic deposit
from a scalp. con junctiva l. or paranasal tumor.

Clinical Features
Most melanomas are seen in wh ite adults. The average
age of affected person s is 50 to 55 years . bu t cases are
rather evenly distributed over the 30- to 80-year age
bracket. A few melanomas occur in the second and third
decades of li fe. Four cl inicop athologic typ es of melanoma
have been descri bed:

I . Superficia l spreadi ng melanoma
2. Nodular melanom a
3. Lent igo maligna melanoma
4. Acral lentigi no us melanoma
Melanom as tend to exhib it two directional patterns of

growth : (I) the radial g rowth ph ase and (2) the vertical
growth phase . In the early stages of mela noma devel­
opment. the radial growth phase lends to predominate
in lent igo maligna melanoma . superficia l spreading
melanoma, and acral lentigi nous mela noma. In these
lesions. the malignant melanocytes tend to spread hor­
izontally through the basa l layer of the epidermis. Even-
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Box 10-4 The "A BCD" Clinical Features
of Melanoma

• Asymmet ry (be cause of it s uncont rolled g rowth pattern)

• Border irreg ular ity (ofte n with not ching)
• Colo r variegation (which varies from shad es of brown to

black, white , red, and blue, depe nding on th e amount and
depth of melanin pig men tatio n)

• Diameter greater th an 6 mm (which is t he diameter of a
pencil eraser)

tua lly, however, the maligna nt cells begin to invade the
underlying connective tissue, thus initiati ng the vert ical
growth phase. W ith nodu iar melanoma , the radia l
growth phase is very sho rt or nonexiste nt a nd the ver ­
tical growt h pha se predom inates.

Because many cl inica l simila rities exis t between
melanoma and its be nign co unte rpa rt, the mela nocytic
nevus, an "ABCD" system of evaluation has been devel­
oped to help dist ingu ish a melanoma cli nically from a
melanocytic nevus (Box 10 -4).

Superficialspreading melanoma. Superfic ial spreading
melanoma is the most common form of melanoma, rep­
resenting 70 % of cutaneous lesions (Figure 10- 135). The
most common s ites of orig in a re the intersca pula r a rea
of males and the back of the legs of femal es. This form
of melanoma appears as a macule wit h a varie ty of
potential colors (i.e., tan, brown, gray, black, blue, white,
pink). Typically, the lesion is smalle r tha n 3 em in greatest
diameter at diagnosis, but it may be several times that
size. Many lesions are slight ly elevated. Clinically, inva­
sion is ind icated by the a ppearance of surface nodules
or indurati on, and usuall y occurs w it hi n 1 year of dis­
covery of the precurso r macule. Satell ite macules or nod­
ules of malignant cells may develop aroun d the prima ry
lesion .

Nodular melanoma, Nodular mel anom a represe nts
15% of cuta neous mela nomas, a nd one third of suc h
lesions develop in the head and neck area. Nodu lar
melanoma is thought to begin almost im mediately in the
vertical growth pha se and, therefore, typicall y appears
as a nodul ar elevatio n that rap id ly invades into the con­
nective t issue. Nodul ar melanoma is usually a deeply
pigmented exophyt ic lesion, alt hough sometimes the
melanoma cells are so poorly differentia ted that they no
longer can produce melanin, result ing in a nonpigmented
amela no tic melanoma .

Lentlgo maligna melanoma. Lentigo malign a mela ­
noma , which accou nts for 5 % to 10% of cuta neous rnela -
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Figure 10-135 • Superficial spreading melanom a. This lesion
on t he neck demo nstra tes th e ABe D warning signs of melanoma :
Asymmet ry, Bord e r irregularity, Colo r variegation , and Diameter
larger th an a pencil eraser. (Cou rtesy of Dr. Mark Bowde n.)

Figure 10-136 • lent igo maligna melanoma. A slowly evolving
pigmented lesion ofthe facial skin in an e lde rly man.

nomas, develops fro m a precursor lesion called lentigo
maligna (Hutc hinson's freck le) . Lentigo maligna occurs
almost exclusively on the sun-exposed skin of fair­
comp lexioned elderly persons, par tic ular ly in the midfa­
cia l reg ion, a nd rep resents a melan om a ln situ in a purely
radi al growth phase.

The lesion appears as a large. slow ly expandi ng
macule w ith ir regular borders and a variety of colors,
including tan, brown , black, and even whi te (Figure
10-1 36). Patients usually indicate that the lesion has been
present and has slow ly expanded laterally for years. The
average duration of the radia l growth phase is 15 years.
The appearance of nodularity within a lentigo maligna
signals the onset of the invasive or vertical grow th phase
an d the t rans ition to lentigo ma ligna melan oma.
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Acrtd lentiginous melanoma (mucosa l lentiginous
mela noma). Acral lentiginous melan oma is the most
comm on form of melanoma in bla cks, and it is also the
most common form of ora l melanoma. It typically
develops on the palms of the hands, soles of the feet ,
subun gual area. and mucous membranes. It begin s as a
darkl y pigmented, irregularly marginated macule. which
later develops a nodular invasivegrowth pha se. Recently,
some au thorities have separated this lesion into two enti­
ties: (I ) acral lentigin ou s melanoma and (2) mucosa l
lentiginou s melanoma.

Oral melanoma is oft en nod ula r at th e tim e of dia g­
nosis, but early lesions may be fla t. Affected persons
are usuall y in th eir six th or sevent h decade of life. Two
th irds of patients are male. Four of every five ora l
melanomas are found on the hard pal ate or maxillar y
alveolus.

Figure 10-137 . Oral melan om a. This discrete area of pigmenta­
tion, measuring approximately 5 mm in diameter. was discovered
on the posterior hard palate of a middle-aged woman during a
routine oral examination. Biopsy revealed melanoma in situ.

Figure 10 -138 • Oral melanom a. Diffuse. splotchy area of pig­
mentation of the lateral hard palate. (Co urtesy of Dr. l en
Morrow.)
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An oral lesion typicall y begins as a brown to black
macule with irregular borde rs (Figures 10- 137 and
10- 138). The macul e extends laterally. and a lobulated.
exophy tic ma ss develops once the vert ical growth is ini­

t iated (Figure 10- I 39) . Ulcerat ion may develop early, but
many lesions are dark, lobulated, exophytic masses
w ithout ulcerati on at the t ime of di agnosis. More than
20% of oral mela noma s contain so little pigment that
they have an essentially normal mucosal tint. Pa in isnot
a common feature except in ulcerated lesions, and most
lesions remain relat ively soft to palpation. Underlying or
ad jacent bone may show radiograph ic evidence of irreg­
ula r or "m oth- eaten" destr uction.

Histopathologic Features
W it h cutaneous and oral melanomas, atypica l melano­
cytes are initially seen at the epithelial and connective
t issue junction. From here. they have the potential to pro­
liferate throughou t the epit helium. latera lly along the
basalce ll laye r. and downward into the connectivetissue.
In the early stages of the neoplasm. atyp ical melanocytes
are seen eith er scattered singly among the basal epithe­
lial cell s or as nests wi thin the basal cell layer. The atyp­
ica l melano cyte s are usually larger than normal melano­
cytes and have vary ing degrees of nuclear pleomorphism
and hype rchroma ti sm.

Wit h superficial spreading melanom a, pagetoid spread
often is seen. Large melanoma cells infiltrate the surface
epitheli um singly or in nests (Figure 10-140). Theresulting
microscopic pattern is called pagetoid becauseit resem­
bles an in t raepithelia l adenocarc inoma known as Pagers
disease of skin .

The spreadi ng of the lesionai cells along the basal
layer constitutes the radi al growth phase of the neo­
plasm. Such latera l spread of cell s within the epithelium,
wh ich occurs before invasion into the underlying con-

Figure 10 -139 • Oral melano ma. Ulcerated pigmented mass of
t he posterior maxillary alveolar ridge.
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nective tissue. is charact eristica lly seen in superficial

spreading melanoma, lent igo malign a melanoma, and
acral Jentigin ous mela noma. In acra l lentigin ous mela ­
noma, many of the melan ocytes have prom inent den­

dritic processes (Figure 10-1 41).
When mali gnant melan ocyte s are observed invadin g

the connective ti ssue, thevertic al growth pha se has taken
place. In nodular melanoma, thi s vertical growth pha se
occurs earl y In the course of the tumor. No radial growth
of cells can be observed in the overly ing epithelium
beyond the edge of the invasive tum or (Figur e 10-142 ).
The invasfve melanoma cells usuall y appear eit her
spindle-shaped or epi thelio id and Infiltrate the connec­
tive tissue as loosely aggregated cords or sheets of pleo­
morphic cells. Oral lesions tend to show invasion of lym ­
phatic and blood vessels more readily than skin lesions.
Several muco sal melano mas have been reported to con­

tain unequivocal bone and cartilage, a feature that may
cause diagno stic confusion w ith pleomorphic adenoma.

sarcomatoid carcinoma, osteogenic sa rcoma, a nd mes­
enchymal chondrosarcoma.

In most instanc es, the lesional cells of melanoma con­

tain fine melanin granules, but they may demonstrate no
melanin production (amelanotic melanoma) . A lack of
melanin produ ction may cause diagnostic confusi on at

thelight microscopic level because melanoma can mimic
avariety of und ifferentiated tumors. Immunohistochem­
ical studies show ing 5- 100pro tein, MART- I , and HMB-45
reactivity of the lesional cell s are beneficial in distin ­
guishing such melanomas from other mali gnancies.

Treatment and Prognosis

Microscopic measurement of the depth of invasion is an
important comp onent of the histopathologic evaluation
of melanoma because of its correlat ion with the prog­
nosis.The Clark system of measurement assignsa " level"

Figure 10-140 • Superficial spreading melanoma. The radial
growth phase is character ized by the spread of atypical
melanocytes along the basilar porti on ofthe epidermis. Also note
the presence of individual melanocytes invading the higher levels
ofthe epit helium.
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to the lesion that depend s on the deepest anatomic cuta­
neous region that has been invaded by tumor cells. The
more recent Breslow clas sification . however, appe ars to
show a more accurate correl ati on w ith the progno sis and

is based on the actual measurem ent of the distance from
the top of the granular cell layer to the deepest ident ifi­
able point of tum or invasion (Table 10-4). Patients also
are staged clinically in a fashion similar to patients wi th
squamo us cell carcinoma.

Surgical excision is th e on ly cur ati ve trea tment ,
although the extent of the excision is somewhat contro­
versial. Older literature suggests that surg ical margins of
3 to 5 cm around the tumor are necessary to achie ve con­
tro l, regardless of the site of the lesion. More recent
studies indicate that a I em marg in is adequate for smal l,
ea rly tumors. For larger, more deep ly inva sive tumors ,
w ide surgica l exci sion stil l is recomm ended. Surgica l

Figure 10-141 • Acrallentiginous melanoma. This palatal mela­
noma demonstrates numerous atypical melanocytes in the basilar
por tion of the epithel ium with invasion into t he superficial lamina
propria. Th is represents the biopsy specimen from Figure 10-13 8 .

Figure 10 - 142 • Nodular melanoma. A nodular mass of spindle­
shaped malignant melanocytes is seen invading into t he dermis.
No te the lack of radial growth in t he adjacent overlying epidermis.
The inset shows t he tumor at higher power.
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Table 10-4 Two Classificalioll Systems! Used to Measure Depth of Inva sion
;11 Cutaneous Melanoma

ESTIMATED
IO-YEAR

SURVIVAL RAT E

Clark's Definition of Level Clark 's Breslow 's Depth
of Tumor Invasion Classification of Invasion (mnl )l Clark Breslow

Cells confined to epithelium l evel I N/ A 96% N/A
Cells penetrat ing papillary dermis Level l! 0.00 to 0.75 mm 96% 98%
Cells filling papillary dermis Level III 0.76 to 1.69 mm 90% 89%
Cells extending into ret icular dermis Level IV 1.70 to 3.59 mm 67% 67%
Cells invading subcuta neous fat l evel V > 3.6 mm 26% 43%

' The Clark and Breslow classifications are the most w idely used systems for prognostic pu rposes.
"srestcws depth is measured from the top of the granular cell layer.

removal of regiona l lymph node s is recommended for
lesions w ith a histopathologic depth of invasion that
exceeds 1.24 mm. Radiat ion therapy has no signi ficant
impact on survival. alth ough adjunct chemotherapy and
immunotherapy are show ing promise.

The cutaneous melanoma that is detected early and
removed before metastasis has develop ed (stage Il is
associated wit h an 89% 5-year survival rate and an 810/0
10-year survival rate. The melanoma that has metasta­
sized to local lymph nodes at the tim e of diagnosis (stage
II) is associated with a 61 % 5-year survival rate and a
47% IO-year survival rate. If di sseminated di sease is
present at the tim e of diagnosis (stage III) , the tumor is
virtually always fatal. Overall . the 10-year survival rate
is 79%. Survivab il ity is much improved relative to that of
past decades, pri mar ily as a result of publi c education .
Currently, the clin ical features of cutaneous melanoma
are so w idely known that many lesions are discovered
and treated at an earl y stage.

Other factors may influence the outcome of the dis­
ease besides the depth of invasion. For reason s that are
unclear, melanoma s affecti ng certain cutaneous sites
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Adenoid Cystic Carcinoma
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Othe rwise Specified

MUCOCELE (MUCUS EXTRAVASATION
PHENOMENON; MUCUS ESCAPE REACTION)
The mucocele is a common lesion of the oral mucosa
that results from rup ture of a saliva ry gla nd duct and
spillage of mucin into the surround ing soft t issues. This
spillage is often the result of local tra uma, alt hough there
isno known history of tra uma in many cases. Unlike the
salivary duct cyst (see page 392), the mucocele is not a
true cyst because it lacks an epithe lia l li ning. Some
authors, however, have included true salivary duct cysts
in their reported series of "mucoceles." Because these
two enti ties exhibit dis t inct ly different clinical and
histopat hologic feat ures, they are discussed as separate
topics in this chapter.

Clinical Features
Mucoceles typica lly appear as dome-shaped mucosal
swelli ngs that can range from I or 2 mm to several cen­
timeters in size (Figures 11-1 to 11 - 3). They are most
commo n in children and young adu lts, perhaps because
younger people are more likely to experience trauma that
induces muci n spillage. However, mucoceles have been
reported in pati ents of all ages, incl uding newbo rn infa nts
and older peop le. The spilled muci n below the mucosal
surface often imparts a bluish t ranslucent hue to the
swelli ng, although deeper mucoceles may be normal in
color. The lesion cha racte ristica lly is fluctua nt, but some
mucoceles feel fi rmer to palpation. The reported dura­
tion of the lesion can vary from a few days to several
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years ; most patients report that the lesion has been
present for several weeks. Ma ny patien ts relate a history
of a recurrent swelli ng that per iodically may rupture and
release its fluid contents.

The lower lip is the mo st commo n site for the muco­
cele, accou nt ing for over 60% of all cases. Mucoce les
usuall y are found lateral to the midline. Less common
sites include the buccal mu cosa, anterior ventral tongue.
and floor of mouth (ranula). Mucoceles rarely develop
on the upper lip. This is in contradistinction to salivary
gland tumors, wh ich are not unusual in the upper lip but
are di stin ct ly uncommon in the lower lip.

The soft palate and retro mo lar area are also unco m­
mon sites for mucoceles. However. one interesting
variant. the superfic ial mucocele , does develop in these
areas and along the posterior buccal mucosa. Superfi­
cial mucoceles pre sent as single or multip le ten se vesi­

cles that measure I to 4 mm in diameter (Figure 11-4).
The lesions often burst. leaving shallow, painful ulcers

Figure 11·1 • Mucocele. Blue-pigmented nodule on the lowerlip.

Figure 11-3 • Mucocele. Exophytic lesion on the anterior ventral
tongue.
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that heal within a few days. Repeated episodes at the
sa me location are not unusual. Some patients relate the
development of the lesions to mealt imes. The vesicular
appearance is created by the superfic ial natu re of the
mucin spillage, whic h causes a separat ion of the epithe­
liu m from the connective t issue. The pat hologist must be
aware of thi s lesion and should avoid mistaking it micro­
scopically for a vesicu lobullous disorder, especially cica­
trieial (mucous membrane) pemphigoid .

Histopathologic Features
O n microscopic examination. the mu cocele shows an

area of spil led mucin surround ed by a granu lation tissue
response (Figures 11-5 and 11-6l . The inf lammation usu­
ally inclu des numerous foamy histi ocytes (macro­
phages) . In some cases, a ruptured salivar y duct may be
iden ti fied feeding into the area. The adja cent minor sali­
vary glands oft en contain a chronic inflammatory cell
in filtrate and dilated ducts.

Figure 11-2 • Mucocele. Nodule on the posterior buccal mu cosa.

Figure 11~ 4 • Superficial mucocele. Vesicle-like lesion on the
soft palate.
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Treatment and Prognosis
Some mucoceles are short- lived lesions that ruptu re and
heal by themselves. Many lesions, however, are chronic
innature, and local surgical excision is necessary. To min­
imize the risk of recurrence, whe n the area is excised, the
surgeon should remove any adjacent minor salivary
glands that may be feedin g into the lesion. The excised
tissue should be submitted for microscopic examination
to confirm the diagnosis and rul e out the possibil ity of a
salivary gland tumor. The prognosi s is excellent, although

Figure 11 · 5 • Mucocele. Mucin-filled cystlike cavity beneath the
mucosal surface. Minor salivary glandsare present below and let ­
era! to the spi lled mucin.

Figure 11 -6 • Mucocele. High-power view showing spilled mucin
that isassociated with granulation tissue containing foamy histio ­
cytes (arrows).
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occasional mucoceles will recur, necessitating reexcision,
especially if the feeding glands are not removed.

RANULA
Ranula is a term used for mucoceles that occur in the
floo r of the mouth. The name is der ived fro m the Latin
word rana, w hich means frog, because the swell ing may
resemble a frog' s tra nslucent underbell y. The ter m ranula
also has been used to describe other similar swell ings In
the floor of the mouth, including t rue salivary duct cysts,
dermoid cysts , and cystic hygromas. However, the term
is best used for mucus escape reactions (rnucoceles).
Although the source of mucin spillage is usually the sub­
lingual gland , ranulas may ar ise from the submandib ular
duct or, possibly, from minor salivary glands in the floor
of the mou th.

Clinical Features
The ranu la appe ars as a blue, dome-s haped , fluctuant
swelli ng in the floo r of the mouth (Figu re 11-7) . Deeper
lesions may be normal in color. Ranulas tend to be larger
than rnucoccl cs in other oral locations: they can develop
into large masses that are man y centimeters in diam­
eter, fi ll the floor of the mouth, and elevate the tongue.
The ranula usually is located lateral to the midline, a
feature tha t may help to distingui sh it from a midline
dermoid cyst (see page 32). Like other mucoceles, ran­
ulas may rupture and release thei r mucin contents, on ly
to re- form .

An unusual clinical variant. the plunging or cervic al
ranula , occurs w hen the spil led mucin dissect s through
the my lohyo id muscle and produces swelli ng w it hin the
neck (Figure 11 -8 ). A concomitant swell ing in the floor
of the mouth mayor may not be present. If no lesion is
produced in the mou th, the cl in ical diagnosis of ranula
may not be suspected.

Figure 11 -7 • Ranula. Blue-pigmented swelling in the left floor of
the mouth.
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Figure 11-8 • Plunging ranula . Soft swelling in the neck.

Histopathologic Features
The microscopic appearance of a ranula is simi lar to that
of a mucocele in other locati ons. The spil led mucin elicit s
a granu latio n tissue response that typi call y contains
foamy histiocytes.

Treatment and Prognosis
Treatment of the ranula consists of removal of the feeding
subi ingual gland and/or marsupialization. Marsup ializa ­
tion (exteriorizat ion) entai ls removal of the roof of the
intraoral lesion . poten tially all ow ing the sublingual gland
ducts to reestablish communication wi th the oral cavity.
However. this proced ure is often unsuccessful, and most

authors emphasize that removal of the offending gland is
the most important cons ideration in preventing a recur­
rence of the ranula. If the gland is removed. metic ulous
dissection of the lining of the lesion may not be neces­
sary for the lesion to resolve, even for the plun ging ranul a.

SALIVARY DUCT CYST (MUCUS RETENTION
CYST; MUCUS DUCT CYST; SIALOCYST)
The sal ivary duct cyst is an epithelium- iined cavity that
arises from salivary gland ti ssue. Unli ke the more
common mucocele (see page 389), it is a tru e cyst
because it is lined by epit helium. The cause of such cysts
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Figure 11-9 • Salivary duct cyst. Nodular swelling (arrow) over­
lying Wharton's duct.

is uncertain . Some cases may rep resent ductal dilatation

secondary to ductal obstr uct ion (e.g., mucus plug),
w hich creates increased intraluminal pressure; some
a uthors refer to such lesion s as mucus retention cysts,
Other cases appear to represent true developmenta l sali­
vary duct cysts tha t are separa te from the adjacent
normal salivary ducts.

Clinical Features
Salivary duct cysts usuall y occur in adu lts and can arise
with in either the major or minor glands. Cysts of the
major glands are most commo n withi n the parotid gland,
presenti ng as slowly growing , asymptom atic swellings.
Intraoral cysts can occur at any minor gland site, but
most frequent ly they develop in the floor of the mouth,
bucca l mucosa, and lips (Figure 11- 9). They often look
like mucoceles and are characterized by a soft, fluctuant
swell ing that may appear bluis h. depend ing on the depth
of the cyst below the sur face. Some cysts may feel rela­
tively firm to pa lpation . Cysts in the f loor of the mouth
often arise adjacent to the subma ndibular duct and
some times ha ve an amber color.

On rare occasio ns, pat ients have been observed to

develop mul tiple mucus reten tio n cysts that involve the
excretory ducts of many of the minor salivary glands
thro ughout the mouth. The individu al lesions often
present as painful nodul es that demonstrate dilated
ductal orifices on the mucosal sur face. Mucus or pusmay
be expressed from these dila ted ducts.

Histopathologic Features
The lin ing of the salivary duct cyst is variable and may
consist of cubo idal , colum nar, or atroph ic squamous

ep ithelium surrounding thin or mucoid secretions in the
lumen (Figures II - iO and II -I l l . In some cases (espe­
cia lly those caused by ductal obstruction), the eplthe-
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Figure 11 -10 • Salivary duet cyst. Cystic cavity belowthe
mucosal surface.

Figure 11-11 • Salivary duct cyst. High-power viewof cystic
lining demonstrating cuboidal to columna r epithelium with scat­
tered mucin-producing cells.

liu m may undergo oncocytic metaplasia. often demon­
strating papi llary folds into the cystic lumen, somewh at
reminiscent of a small Warth in tumor (see page 415) but
without the prominent ly mphoid stro ma. If this prolife r­
ation is extensive enough. these lesions are sometimes
diagnosed as papillary cystadenoma, although it seems
likely that most are not t rue neoplasms. The individual
lesions of pat ients wi th multi ple mucus retention cysts
alsoshow pro min ent oncocyt ic metaplasia of the cpithe­
Iial lini ng.

Treatment and Prognosis
Isolated salivary duc t cysts are treated by conservat ive
surgical excision . For cysts in the major glands , par tial
ortotal removal of thegland may be necessary. The lesio n
should not recur .

For rare patients w ho develo p multiple mucus reten­
tion cysts, local excisio n may be performed for the more
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problematic swellings: however. surgical management
does not appear feasible or adv isable for all of the lesions,
which may number as many as IOO.l n one reported case,
systemic ery thromycin ary<J chlor hexidin e mouth rin ses
were helpful in relieving pai n and reducing drai nage of
pus. Sialogogues also may be helpfu l in st imu lat ing sali­
vary flow, thereby prevent ing the accumulation of inspis­
sated mucus wi th in the dila ted excretory ducts.

SIALOLITHIASIS (SALIVARY CALCULI;
SALIVARY STONES)
Sialol it hs are calc ified structures that develop w it hi n the
salivary ductal system. They are believed to arise fro m
deposition of calcium salts around a nidus of debr is
w ithin the duct lumen. This debris may include inspis­
sated mucus, bacteri a, ductal epithelial cells, or foreig n
bodies. The cause of sialo lit hs is unclear, but their for­
mation can be promoted by chronic sialadenitis and par­
tia l obs truction. Thei r development is not related to any
systemic derangemen t in calci um and phosphorus
metabolism.

Clinical and Radiographic Features
Sialoliths most often develop w ithin the ductal system of
the submand ibular gland: the for mat ion of stones w ithin
the parotid gland system is distinctl y less frequent. The
lo ng, to rtuous, upward path of the submandibular
(Wh arton's) duct and the thicker, mucoid secretions of
this gla nd may be respo nsible for its greater tendency to
form salivary calc uli. Sialoli ths also can form within the
minor salivary glands, most oft en w ithin the glands of
the upp er lip or buccal mucosa. Salivary stones can occur
at almost any age, but they are most common in you ng
and middle-aged adults.

Major gland sialo liths most frequently cause episodic
pain or swelli ng of the affected gland, especially at meal­
tim e. The severi ty of the symptoms varies, depending on
the degree of obstr uct ion and the amount of resultant
back pressure produced w it hin the gland . If the stone is
located towa rd the terminal po rtion of the duct, a hard
mass may be pal pated beneath the mucosa (Figure
11 - 12).

Sialoli ths ty pica lly appear as radiopaque masses on
radiographic examinat ion. However, not all stones are
visible on standard radiographs (perhaps because of the
degree of calcification of some lesions). They may be dis­
covered anywhere aiong the length of the duc t or w it hin
the gland itself. Stones in the term inal port ion of the sub­
mandi bular duct are best demonstrated w it h an occl usal
radiograph (Figure 11 -13) . On panoramic or periapical
radiographs, the calcification may appear superimposed
on the mandible and care must be exercised not to con­
fuse it w it h an in t rabony lesion (Figure 11 - 14). Multiple
paroti d stones radiographicall y can mimic calcified
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Figure 11-12 • Sialol ith iasis. Hard mass at the orifice of
Wharton's duct.

Figure 11 -13 • Sialolithiasis. Occlusal radiograph demonstrating
radiopaque stone in Wharton's duct.

parotid lym ph nodes. such as might occur in tub ercu­
losis. Sialography. ul tr asound. and computed tomo g­
raphy leT) scanning may be heip fu l addit iona l imagi ng
studies for sialo li ths.

M inor gland stalo lit hs often are asymptomatic but
may produce local swelli ng or tenderness of the affec ted
gland (Figure It - t 5). A small radiopacity often can be
demo nstrated with a soft tissue radiograph (Figure
11 - 16).

ORAL & MAXILLOFACIAL PATHOLOGY

Figure 11-14 • Sialolit hiasis. Periapical film of the same sialolith
as depicted in Figure "-13 . A radiopacity (arrow) is superimposed
on the mandible. Care must be taken not to confuse such lesions
with intrabony pathosis.

Figure 11 -15 • Sialolithiasis. Minor salivary gland sialolithpre­
senting as a hard nodule in the upper lip.

Histopathologic Features

On gross examination, siaJoli ths appear as hard masses
that are round. oval. or cylind rical. They are typicaiiy
yellow. alth ough they may be white or yellowish-brown.
Submandibular stones tend to be larger than thoseof the
parotid or min or glands. Sialoliths are usuall y solitary.
although occasio nally two or more stones may be dis­
covered at surgery.

Mi croscopi call y. the caicified mass exhibits concen­
tr ic laminations that may surround a nidus of amor­
phous debri s (Figure t1- t 7). If the associated duct also is
removed, it often demonstrates squamous, oncocync, or
mucous cell metap lasia. Periductal inf lammation is also
evident. The ductal obstruction frequent ly is associated
w ith an acute or chron ic sialadenitis of the feeding gland.
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Figure 11-16 • Sialolithiasis . Soft tissue radiograph of the same
lesiondepicted in Figure 11 -15. A laminated calcified mass is
revealed.

Figure 11-17 . Sialolithiasis. Intraductal calcified mass showing
concentri c laminations. The duct exhibits squamous metaplasia.

Treatment and Prognosis
Small sialoli ths of the major glands sometim es can be
treated conservatively by gentle massage of the gland in
aneffort to milk the stone toward the duct orif ice. Siala­
gogues (drugs that st imulate salivary flow). moist heat,
and increased fluid intake also may promote passage of
the stone. Larger sialoli ths usuall y need to be removed
surgicall y. If signif icant inflammato ry damage has
occurred w ithin the feeding gland. the gland may need
to beremoved. Minor gland sialoliths are best t reated by
surgical removal. includin g the associated gland.

Salivary gland endoscopy is a newer meth od that has
proven useful in the removal of some major gland sialo­
liths. This techn ique may be combi ned w it h mtracorpo­
rea l ltthotri psy to help fragment the stones. Extracorpo-
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real shock wave lithot ripsy also has been used success­
fu ll y in Europe and Japan for the management of some
patients.

SIALADENITIS
Inflammation of the salivary gland s (sia ladcni tts) can
arise from various infectious and noninfectious causes.
The most common viral infection is mumps (see page
233). although a number of other viruses also can involve
the salivary glands. incl uding Coxsackie A. ECHO. chorio­
menin gi tis. para influenza , and cytomegalov ir us (in
neonates). Most bacterial infections arise as a result of
ductal obstruction or decreased salivary flow. allowin g ret­
rograde spread of bacteria throughout the ductal system.
Blockage of the duct can be caused by sialolithiasis (see
page 393). congeni tal strictures. or compression by an
adjacent tumor. Decreased flow can result from dehydra­
tion. debi litation, or medicat ions that inhibit secretions.

One of the more common causes of sialadenitis is recent
surgery (especially abdominal surgery), after whic h an acute
parotitis (surgical mumps) may arise because the patient has
been kept w ithout food or fluids (NPO) and has received
atropine during the surgical procedure. Other medications
that produce xerostomia asa side effect also can predispose
patients to such an infection. Most cases of acute bacterial
sialadenitis are due to Staphylococcus aureus. but they also
may arise from streptococci or other organisms. Noninfec­
tious causes of salivary inflammation include Sjogren
syndrome (see page 401). sarcoidosis (see page 292).
radiat ion therapy (see page 261 ). and various allergens.

Clinical and Radiographic Features
Acute bacterial sialadenjtis is most common in the
paro tid gland and is bi lateral in 10% to 25% of cases.
The affected gland is swollen and painfu l. and the over­
ly ing skin may be erythematous (Figure II - IS). An asso­
ciated low -grade fever may be present. as well as
t rismus. A puru lent di scharge often is observed from the
duct orifice when the gland is massaged (Figure 11-19).

Recurrent or persis tent ductal obstruction (most com­
monl y caused by sialol it hs) can lead to a chro nic
sialadenitis. Periodic swell ing and pain occur within the
affec ted gland. usually developing at mealt ime w hen sali ­
vary flow is stimulated. Sialography often demon strates
sialectasia (ductal dilatation) proximal to the area of
obstructio n (Figure 11 - 20). In the submandibular gland,
persistent enlargement may occur (KarIna tumor), which
is diff icult to dist inguish from a true neoplasm. Chronic
sialadenitis also can occur in the min or glands , possibly
as a result of blockage of ductal flow or local trauma.

Subacute necrotizing sialadeni tis is a recently rec­
ognized form of salivary inflammation that occu rs most
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figure 11 ~ 18 • Sialadenitis. Tende r swelli ng of the submandib­
ulargland.

Figure 11-20 • Chronic sialadeniti s. Parotid sialogram demon­
stratingductal dilatation proximal to an area of obstruction.
(Courtesy of Dr. George Blozis.]

common ly in teenagers and young adults. The lesion
usually involves the mi nor salivary glands of the hard or
soft palate, presenting as a painful nodule that is cov­
ered by intact, erythematous mucosa. Unlike necrotizing
sialometaplasia (see page 405), the lesion does not
ulcerate or slough necrotic tissue. An infectious or allergic
cause has been hypothesized.

Histopathologic Features
In patients w ith acute sialadenitis, accumulation of neu­
troph ils is observed wi thi n the ductal system and acini.
Chronic sialadenit is is characterized by scattered or patchy
infil tration of the salivary parenchyma by lymphocytes and
plasma cells. Atrophy of the acini is common , as is ductal
dilatation. If associated fibrosis is present , the term chronic
sclero sing sia ladenitis is used (Figure 11-21).

ORAL & MAXILLOFACIAL PATHOLOGY

Figure 11-19 • Sialaden it is. A purulent exudate can be seen
arisingfrom Stensen 's duct whenthe parotid gland is massaged.

Figure 11-21 • Chronic sclerosing sialadenitis. Chronic inflam­
matory infilt rate with associated acinar atrophy. ductaldilatation.
and fibrosis.

Subacute necrotizing sialadenitis is characterized by
a heavy mixed inflammatory infiltrate consisting of
neutrophils, lymphocytes, histiocytes, and eosinophils.
There is loss of most of the aci nar cells, and many of the
remaini ng ones exhibit necrosis. The ducts tend to be
at rophic and do not show hyperplasia or squamous
metaplasia.

Treatment and Prognosis
The treatment of acute sia ladenitis includes appropriate
ant ibiotic therapy and rehydrati on of the pat ient to stim­
ulate salivary flow. Surgica l drainage may be needed if
there is abscess format ion . Alt hough this regimen is usu­
ally sufficient, a 20% to 50% mortali ty rate has been
repo rted in debilitated pat ients because of the spreadof
the infect ion and sepsis.
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The management of chronic sialadenitis depends on
the severity and duration of the condition . Early cases
that develop secondary to ductal blockage may respond
to removal of the sialolith or other obst ruction. If sia lec­
tasia is present . the di lated ducts can lead to stasis of
secretions and predispose the gland to further sialolit h
formation. If sufficient inflammatory destruction of the
salivary tissue has occu rred . surg ical removal of the
affectedgland may be necessary.

Subacute necrot izi ng sia ladenitis is a self - limiting
condition that usuall y resolves wi th in 2 weeks of diag­
nosis without treatment.

CHEILITIS GLANDULARIS
Cheil itis glandu laris is a rare infl ammatory condition of
the minor salivary glands. The cause is uncertain,
although several etiologic factors have been suggested,
including actinic dama ge, tobacco, syphili s, po or
hygiene, and heredity.

Clinical Features
Cheilit is glandu lar is charac teristically occu rs on the
lower lip , alt hough there are also purported cases
involving the upper lip and palate. Affected individuals
experience swelli ng and eversion of the lower lip as a
result of hypertrophy and inflammation of the glands
(Figure 11-22). The openings of the mi nor sal ivary ducts
are inflamed and dilated, and pressure on the glands may
produce mucopur ulent secretions from the ducta l open­
ings. The condition mo st often has been reported in
middle-aged and older men. although cases also have
been described in wo men and child ren. However, some
of the childhood cases may represent other enti ties, such
as exfoliative cheiliti s (see page 266).

Historically. cheil it is glandula ris has been classified
into three type s. based on the severity of the di sease:

I . Simple
2. Superficial suppurative (Baelz's disease)
3. Deep supp urative (cheili ti s gland ularis apostern­

atosa)
The latter two types represent prog ressive stages of

the disease wit h bacterial involvement and are charac­
terized by increasing inflammation, suppuration. ulcer­
ation. and swell ing of the lip .

Histopathologic Features
The microscopic findings of cheili t is glandu lari s are not
specific and usuall y consist of chro nic siala denitis and
ductal dilatation. Concomitant dysplasti c chan ges may
be observed in the overly ing surface epithelium in some
cases.
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Figure 11 ·22 • Cheilitis glandularis. Prominent lower lip with
inflamed openings of the minor salivarygland ducts. An early
squamous cell carcinoma hasdeveloped on the patient's left side
just lateral to the midline (arrow) . (Courtesyof Dr.George Blozis.)

Treatment and Prognosis
The treatment of choice for most cases of persistent
chei li tis glandula ris associated w ith act in ic damage is
vermilionectomy (lip shave), which usuall y produces a
sat isfactory cosmetic result. A significant percentage of
cases ( 18% to 35%) have been associated w it h the devel­
opment of squamous cell carc inoma of the overlying
epithelium of the lip. Because act ini c damage has been
impl icated in many cases of cheil itis glandu laris, it is
lik ely that th is same solar radia tion is responsibl e for the
malignant degeneration.

SIALORRHEA
Sia lorrhea , or excessive saliva tion, is an uncommon
condition that has various causes. M inor sialorrhea may
result from loca l irritat ions, such as aph thou s ulcers or
il l-fitting dentures. Patients w it h new dentures often
experience excess saliva production until they become
accustomed to the prosthesis. Epi sodic hypersecretion
of saliva, or "water brash," may occur as a protective
buffering system to neut rali ze stomach acid in individ­
ual s w it h gastroesophagea l reflu x disease. Sialorrhea is
a well -k nown cl in ical feature of rab ies and heavy metal
po isoni ng (see page 272). It also may occur as a conse­
quence of certain medications, such as lithium and
cho linergic agon ists.

Droo li ng can be a problem for patients wh o are men­
tally retarded , who have a neurologic disorder such as
cerebral palsy, or who have undergone surgical resec­
tion of the mandible. In these instances. the drooli ng is
probably not caused by overproducti on of saliva but to
poor neuromuscular control.
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Clinical Features
The excess saliva producti on typically produces droolin g
and choking, w hich may cause social emba rrassment. In
children w it h mental retardation or cerebral palsy, the
uncont rolled salivary flow may lead to macerated sores
aro und the mouth , chin, and neck that can become sec­
ondarily infec ted, The constant soiling of clothes and bed
li nens can be a sign ificant prob lem for the parent s and
caretakers of these patients.

An interesting type of supe rsaliva tion of un known
cause has been termed idiopathic paroxysma l sia lor­
rhea , Individual s w it h th is conditio n exper ience short
episodes of excessive salivation lasting from 2 to 5 min ­
utes. These episodes are associated wi th a prodrome of
nausea or epigastric pai n.

Treatment and Prognosis
Some ca uses of sia lorr hea a re transit ory or mil d, and no
trea tment is needed. For ind iv iduals w ith increased sal i­
vation associated wi th gastroesophageal reflu x disease,
medical management of their reflu x problem may be
beneficial.

For pers istent severe drooling, therapeutic interve n­
tion may be indicated. Ant icho linergic med icat ion s can

decrease saliva production but may pro duce unaccept­
able side effects. Transder mal scopo lam ine has been
tr ied with some success, but it should not be used in chil­
dren younger than age 10. Speech therapy can be used
to improve neuromuscu lar control. but pa tie nt coopera­

tion is necessary.
Severa l surgica l techn iques have been used success­

fully to contro l severe droo ling in ind ividuals w it h poo r
neuromuscular control :

• Reloca tion of the submandibu lar ducts (sometimes
along w it h excisio n of the sublingual glands)

• Relocation of the paroti d ducts
• Submandibular gland excision plus paro tid duct

ligatio n
• Bilate ral tym panic neurectomy wi th sectioning of

the chorda tympani
in ducta l relocation, the ducts are reposit ioned pos­

teriorly to the tonsi lla r fossa, thereby redirecti ng salivary
flow and min imizing droo ling. The use of bilateral tym­
pan ic neurectomy and sectioni ng of the chorda ty mpani
destroys parasy mpathe tic innervation to the glands,
reducing salivary secretio ns and possibly inducing xero­
stomia. However, this procedure also pro duces a loss of
taste to the an terior two thirds of the tongue.

XEROSTOMIA
X erostomia refers to a subjective sensation of a dry

mou th; it is frequently, but not always, associated with

Box 11 - 1 Causes of Xerostomia

DEVELOPMENTAL

Salivary gland aplasia

WATER/METABOLITE LOSS
Impaired fluid intake
Hemorrhage
Vomiting/diarrhea

IATROGENtC
Medications
Radiation therapy to the head and neck

SYSTEMIC DISEASES
Sjogren syndrome
Diabetes mellitus
Diabetes insipidus
Sa rcoidosis
HIV infection

Graft-versus-host disease
Psychogenic disorders

LOCAL FACTORS
Decreased mastication
Smoking
Mouth breathing

salivary gland hypofuncti on. A number of factors may
playa role in the cause of xerostomia, and these are listed
in Box I I-I . Xe rostomia is a com mon prob lem that has

been reported in 25% of older adults. In the past, com­
plain ts of dry mouth in older pati ents often were ascribed
to the predictable result of aging. However. it is now gen­
erally accepted that any reduction s in salivary function
associated w ith age are modest and probably are not
associatedwith any significant reduction in salivary func­
tion. instead. xerostomia in older adults is more likelyto
be the result of other facto rs, especially medications. Over
500 drugs have been reported to produce xerostomia as
a side effect, including 63 % of the 200 most frequently
prescribed medicines in the L1 ni ted States. A list of the
most com mon and significan t drugs associated with
xerosto mia is provided in Table i i - i. Not only are spe­
cific drugs known to produce dry mouth, but the preva­
lence of xerostomia also increases in relation to the total

numb er of drugs that a person takes, regardless 01
w het he r the individual medica tions are xerogenlc or not.

Clinical Features
Examin at ion of the patient typically demonstrates a
reduction in saliva ry secretions, and the residual saliva
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Table 11 -1 Medications that May Produce
Xerostomia

CLASS OF DRUG

Ant ihista mines

Decongestants
Antidepressants
Antipsychotics

Antihypertensives

Anticholinergics

EXAMPLE

Diphenhydramine
Chlorpheniramine
Pseudoephedrine
Amitriptyline
Phenothiazine derivatives
Haloperidol
Reserp ine

Methyldopa
Chlorothiazide
Furosemide

Metoprolol
Calcium channel blockers
Atropine
Scopolamine

f igure 11 -23 • Xero stom ia. Dry, leath ery tongue in a patient
with ap lasia of the salivary glands.

appears either foamy or thi ck and " ropey." The mucosa
appears dry and th e cli nic ian may noti ce that the exam­
ining gloves stic k to the mucosal surfaces. The dorsal
tongue often is fissured w ith atroph y of the fil iform
papill ae (Figure 11 - 23). The patient may complain of dif­
ficulty wi th masticat ion and swallowing and may even
indicate tha t food adhe res to th e oral membra nes during
eating. The cli n ical findings, however, do not always cor ­
respond to th e patient 's symptoms. Some patients wh o
complain of dry mouth may appear to have adequa te
salivary flow and oral moistness. Conversely, some
patients w ho clin ica lly appear to have a dry mouth have
no complaints. The degree of saliva pr odu cti on can be
assessed by measuring both resting and stimulated sali­
vary flow.

There is an increased pr evalence of oral candidiasis
in patients w ith xero stomi a because of the reduct ion in
the cleansi ng and antimicrobi al activ ity norma ll y pr o­
videdby saliva. In addition, the se patients are more pr one
to dental decay, especia lly cerv ica l and root car ies. This
problem has been associated more oft en wi th radiat ion
therapy, and it is sometimes ca lled radiation-induced caries
but more appropria tely should be called xerostomia­
related caries (see page 262) .

Treatment and Prognosis
The trea tment of xerosto mia is d ifficult and ofte n unsa t­
isfactory. Art ific ial salivas are available and may help
make the patient mo re comfortable, as ma y co nt inuo us
sips of water th rou ghout the day. In addition, sugarless
candy can be used in an effo rt to stimulate salivary flo w.

One of the bette r pat ient -a ccepted management
approaches includ es th e use of ora l hygiene produ cts
that co nta in lactoperoxidase, lyso zym e, a nd lactoferri n
(Blc tene toothpaste and mouth rinse; Oralbalance gel) .
if the dryness is secondary to the patient 's medicat ion,
discontinuation or dose modification in consulta tion
with the pa tien t 's physician ma y be considered; a sub­
sti tu te drug can also be tried .

Systemic pil ocarpine is a parasympathom im etic ago­
ni st that has shown great promi se as a sia logogue. At
doses of 5 to 10 mg. three to four tim es dai ly, it can be
an effec tive p romoter of sa livary sec retio n. Excess
sweating is a co mmo n side effect , b ut more se rious prob­
lems, such as increased heart rat e and blood pressure,
a re uncommon . Cevimelin e hyd roch lo ride, an acety l­
choli ne deri vat ive, also has recent ly been approved by
th e U.s. Food and Drug Ad minist ra tio n for use a s a sia l­
ogogue. Both pilocarpi ne and cevimeJine a re co nt rai nd i­
cated in patie nts w ith narrow - angle gla ucoma.

Because of th e increased potential for dental caries in
patients w ith xerost om ia, frequent den tal vis its ar e rec­
ommended. Office and dail y home flu or ide appl icat ion s
can be used to help prevent decay, and chlorhexid ine
mouth rinses min imize plaque buildup .

BENIGN lYMPHOEPITHELIAllESION
(MYOEPITHELIAL SIALADENITIS)
In the late 1800s, Johann von Mikulicz -Radecki described
th e case of a patient with an unu sual bilatera l pa inless
swell ing of th e lac rimal glands and all of the saliva ry
glands . Hi stopathol ogic examination of the involved
glands showed an in ten se ly mphocytic infilt rate, wi th
features that today are recogn ized microscop icall y as the
benign Iymphoepi theliallesion . Thi s cl in ical presenta-
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tion became known as Mikulicz disease. and clinicians
began using this term to describe a variety of cases of
bilateral parotid and lacrimal enlargement. However,
many of these cases were not examp les of benign Iym ­
phoepi thelia l lesion s microscop icall y; instead, they rep­
resented salivary and lacrimal invo lvement by other dis­
ease processes, such as tuberculosis. sarcoidosis. and
lymphoma. These cases of parotid and lacr imal enla rge­
ment secondary to othe r diseases were later recognized
as being different and termed Mikulicz syn drome, with
the term Mikulicz disease reserved for cases associated
with benign Iymphoepithelial lesio ns. However. these
two terms have become so confus ing and ambiguous that
they shou ld no longer be used.

Many cases of so-ca lled Mi kulicz dlscase may be
examples of what is now more common ly know n as
Sjogren syndrome (see page 40 1). Sjog ren syndro me is
an autoimmunc disease that may produ ce bilateral sal i­
vary and lacrim al enlargement, with mic roscopi c fea­
tu res of beni gn Iym phoepithel ial lesion. However. not
all ben ign Iymphoepith el ial lesio ns are necessaril y
associa ted w ith th e cl inical disease complex of Sjogre n
syndrome.

Clinical Features
Most benign Iymphoepithelial lesions develop as a com­
ponen t of Sjogren syndrome. Those not associated wi th
Sjogren syndrome are usually unilateral. although occa­
siona l bilateral examples are seen. On occasion , benign
Iymphoepit helia llesions occur in associa t ion w ith other
saliva ry gland pat hologic condi tions, such as sialoliths
and benign or mal ignant epith elial tumo rs.

The beni gn Iymph oepithelial lesion most often
develops in adults, w ith a mean age of 50 years. From
60% to 80% of cases occur in women. Eighty- five per­
cent of cases occur in the paro t id gland, with in frequent
examples also repo rted in the submandi bu lar gland and
minor salivary glands. The lesion usuall y appears as a
firm , diffuse swelling of the affected gland that some­
t imes is dramatic in size. It may be asymptomatic or
associated with mild pain.

Histopathologic Features
Microscopic examination of the benig n ly mphoep it helial
lesion shows a heavy lymph ocyti c infiltrate associa ted
w it h the destruction of the saliva ry acin i (Figure 11-24).
Germi nal centers may or may not be seen. Although the
acini are destroyed, the ducta l epithel ium persists. The
ductal cells and surrounding myoepith elial cell s becom e
hyperpl asti c, forming highl y charac ter ist ic gro ups of
cells. known as epimyoepitheltal islands, throughout the
lymphoid proli ferati on . The presence of epimyoepithe-
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Figure 11-24 • Benign Iymphoepitheliallesion. lymphocytic
infiltrate ofthe parotid gland with an associated epimyoepithelial
island.

li al islands once was considered indicative of a benign
process. but now it is recogn ized that these islands also
can be foun d in low-grade salivary lymphomas of the
mucosa-associated lymphoid ti ssue (MALT lymphomas).

Treatment and Prognosis

Although the benign Iymphoepithelial lesion frequently
necessitates surgical removal of the involved gland, the
prognosis in most cases is good. However, individuals
with benign Iymphoep itheliallesions have an increased
risk for lymphoma, eit her with in the affected gland or in
an extrasalivary site. Although the exact risk is uncer­
tain . one study showed the risk in patients with Sjogren
syndrome to be more than 40 ti mes higher than expected
in the general popula ti on. (The management of patients
wi th Sjogren syndrome is discussed on page 403.)

W ith the developm ent of modern molecular tech­
niques to assess for gene rearrange ments and mono­
clona lity w ithin lymphoid in filtrates. it is now recognized
that some lesions orig inally believed to represent benign
Iymphoepi thelial lesions are actually early-stage MALT
lymphomas. Many experts now recognize a spectrum of
sal ivary lymphoid proliferations, wh ich range from
benign Iymphoepithelia l lesions to borderline lesions to
frank lymphom as. Because of this . some authors hsve
dropped the term "benign" from th is spectrum and refer
to these proliferations only as lymphoepttheiia! lesions.
For tun ately, most MA LT lymphomas are low-grad,
tumors that tend to remain locali zed w ith good survival
rates. However, occasional tumors transform to higher­
grade lymphomas w it h more aggressive behavior,

In addition, a rare mali gnant counterpart of this lesion,
called a malignant Iymphoepithelial lesion or Iym­
phoepithel ial carcinoma, represents a poorly differen-
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tlated salivary carcinoma wit h a prominent lymphoid
stroma. M ost of these lesions have occurred in Inuits
(Eskimos) and Asians and appear to have arisen de novo
as carcinomas; however, some cases (especially in nan ­
Inuits) have been reported to develop from a prior benign
Iymphoepithelial lesion. Because of the strong ethnic
associati on of thi s tu mor, attempts have been made to
determine a common causative agent. M ost of this spec­
ulation has centered on the Epstei n-Barr vi rus, alt hough
delinit e proof has not been estab lished. The prognosis
lor these carci nomas appears guarded, alt hough Asian
patients have had a better surv ival rate.

SJOGREN SYNDROME
Sjogren syndrom e is a chronic, systemic autoi mmu ne
disorder that pri nc ipall y invo lves th e salivary and
lacrimal glands, resul ti ng in xerostomia (dry mouth) and
xerophthalmia (dry eyes). Th e effects on the eye often
are called kera toconju nctivitis sicca (sicca = dry), and
theclin ical presenta tion of both xerostomia and xeroph­
thalmia is also someti mes called the sicca syndrome.
Two forms of the di sease are recognized:

I. Primary Sjogren syndrome (sicca syndrome alone;
no other autoi mmune disorder is present )

2. Secondary Sjogren syndro me (the pati ent mani fests
sicca syndrome in addition to another associated
autoimmune disease)

The cause of Sjogren syndrome is unknown. Although
it is not a hereditary disease per se, there is evidence of
agenetic influence. Relatives of affected pat ients have an
increased frequency of other autoimmune diseases. In
additio n, certa in histocom patibi lity antigens (HLAs) are
lound wi th greater frequency in pat ients w ith Sjogren
syndrome. HLA-DRw52 is associated w ith both form s of
the disease; HLA- B8 and HLA-DR 3 are seen wi th
increased frequency in the primary form of the disease.
It has been suggested tha t viruses, such as Epstein-Barr
virus or human T cell Iymph ot ropic vir us, may playa
pathogenetic ro le in Sjogren syndrome, but evidence for
this is still speculative .

Clinical and Radiographic Features
Sjogren syndrome is not a rare condit ion. Altho ugh the
exact preva lence is unknown. estima tes have ranged
from 0.2% to 3.0%, dependi ng on the popu lation studied
and the cli nica l criter ia used. Application of the stricter
San Diego criteria (Box 11-2) results in a lowe r preva­
lence rate th an the European Economic Communi ty cr i­
teria. Between 80 % and 90% of cases of Sjogren syn­
drome occur in females. It is seen predominantly in
middle-aged adults, but rare exam ples have been
described in children.
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Box 11 -2 Sail Dieg o Criteria for Sjogrell
Syndro me

I. Primary Sjogren syndrome
A. Symptoms and objectivesignsof ocular dryness

1. Schirmer's test less than 8 mm wetting per 5 min­
utes, AND

2 . Posit ive Rose Bengal staining of cornea or conjunc­

tiva to demonstrate keratoconjunctivit is sicca.

B. Symptomsand objective signs of dry mouth
1. Decreased parotid flow ra te using Lashley cups or

other methods, AND
2. Abnormal findings from biopsy of minor salivary

gland (foc us sco re of 2= 2 based on average of four
evaluable lobules) .

C. Serologic evidence of a systemic autoimmunity
1. Elevated rheumato id factor > 1:320, OR

2. Elevated antinuclear antibody (ANA) > 1:320, OR
3. Presence of anti-SS-A (Ro) or anti-SS-B (La)

antibodies
II. Secondary Sjogren syndrome

Characteristic signs and symptoms of Sjogren syndrome
(as previously described), PLUS clinical features sufficient
to allow a diagnosis of rheumatoid arthritis, systemic
lupus erythematosus, polymyositis, scleroderma, or biliary
cirrhosis.
Exclusions: sarcoidosis , preexisting lymphoma, human
immunodeficiency virus (HIV) , hepatitis B or C, primary
fibromyalgia, and other known causes of autonomic neu­

ropathy, keratitis sicca. or salivary gland enlargement.

From Fox RI: Sjogren's syndrome. In Klippel/H, Weyand eM.
Wortmann RL: Primeron the rheumatic diseases. ed II , pp 283-288.
Atlanta. 1997, Arthritis Founda tion.

When the condition is associated with another con­
nective t issue disease, it is called secondary Sjogren syn­
drome. It can be associated wi th almost any other
aut oimmun e disease, but the most com mon associat ed
disorder is rheumato id arth rit is. About 15% of pati ents
wi th rheumatoi d arthritis have Sjogren syndrome. In
addition, secondary Sjogre n syndrome may develop in
30% of patie nts wi th systemic lupu s erythematosus (see
page 689).

Th e pri ncipal oral symptom is xerosto mia, w hich is
caused by decreased saliva ry secretio ns; however, the
severity of thi s dryness can vary w idely fro m pat ient to
pat ient. The saliva may appear froth y, with a lack of the
usual poo li ng sal iva in the floor of the mouth . Affec ted
patients may complain of di fficulty in swallowing, altered
taste, or difficu lty in weari ng dentu res. The tong ue often
becomes fissu red and exhibits atrophy of the papi llae
(Figure 11-25). The oral mucosa may be red and tender,
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Figure 11-25 • Sjogren syndrome. Dryand fissured tongue.
(Courtesy of Dr. David Schaffner.)

Figure 11-26 • Sjogren syndrome. Benign Iymphoepithelial
lesion of the parotid gland. (Courtesyof Dr. David Schaffner.)

usuall y asa resul t of secondary candidiasis. Relat ed den­
ture sore mouth and angular cheiliti s are commo n. Th e
lack of saliva ry cleansing action predisposes the pat ient
to dental decay. especially cervical caries.

From one thi rd to one half of patie nts have diffuse.
firm enlargemen t of the major salivary glands during the
course of their disease (Figure 11-26). This swelling is
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Figure 11-27 • Sjogren syndrome. Parotid sialogram demon­
strating atrophy and punctate sialectas ia (fru it-laden, branchless
tree) . (Courtesy of Dr. Geo rge Blozis.]

usuall y bilateral. may be nonpain ful or slight ly tender.
and may be intermittent or persistent in nature. The
greate r the severity of the disease. the greater the likeli­
hood of this salivary enla rgement. In additi on. the
red uced salivary f low places these ind ivi duals at
increased risk for retrograde bacter ial sialadcnltls.

Although it is not di agnostic. sialographic examina­
t ion often reveals pun ctate sia lectasia and lack of normal
arbor ization of the ducta l system. typicall y demon­
strati ng a "fruit - laden. branchless tree" pattern (Figure
11 -27) . SCintigraphy with radioactive technetium-99m
pertechnetate characteristica lly shows decreased uptake
and delayed empty ing of the isotope.

The term kera toconjunctiviti s slcca describ es not

onl y the reduced tear product ion by the lacri mal glands
but also the pathologic effec t on the epithelial cells of
the ocula r surface. As in xerostomia, the severity of

xerophthalmia can vary widely from one patient to the
next. The lac rimal inflam mation ca uses a decrease of
the aqueous layer of the tear fil m; however. mucin pro­
duction is normal and may result in a mucoid discharge.
Pat ient s often complain of a scra tchy. gritty sensation or
the perceived presence of a foreign body in the eye.
Defects of the ocular surface epit heli um develop and can
be demonstrated with rose bengal dye. Vision may
become blurred. and sometimes there is an aching pain.
The ocula r ma nifestation s are leas t seve re in the

morn ing on wakening an d become more pronou nced as
th e day progresses.

A Simple means to confirm the decreased tear secre­

tion is the Schirmer test. Standa rdized strips of sterile
filter pape r are placed over the margi ns of the lower lids
so that their tabbed ends rest just inside the lower lid. By
measuring the lengt h of wetting of the filter paper. tear
prod uction can be assessed. Values below 5 mm (after a
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s-mlnute period) are highly suggestive of keratocon­
junctivitis slcca, and values from a to 2 mm stro ngly con­
firm a dry-eye state.

Sjogren syndro me is a systemic disease, and the
inflammatory process also can affect various other body
tissues. The skin is often dry. as are the nasal and vaginal
mucosae. Fatigue is fairly common, and depression some­
limes can occur. Other possible associated problems
include lymphadenopath y. pr ima ry bi liary cirrhosis. Ray­
naud's phenomenon , interstitial nephriti s, interstitial
lung fibrosis. vasculi tis. and periphera l neuropathi es.

Laboratory Values

Inpatients w it h Sjogren syndrome. the ery throcy te sed­
imentatlon rate is high and serum imm unoglobu lin
levels. especially IgG. typicall y are elevated . A variety of
autoantibodies can be produced, and although none of
these is specifically diagnostic, their presence can be
another helpfu l clue to the diagnosis. A positi ve rheuma­
lOid factor (RF) is found in 75% of cases. regardless of
whether the pat ient has rheumatoid art hri ti s. Ant inu­
clear antibodie s (ANA) are also present in most patients.
Two partic ular nuclea r autoantibodies-anti -SS-A (ant i ­
Ro) and anti-SS-B (anti - La)-frequent ly are found . espe­
cially in pati ents w it h pr imary Sjogren syndrome. o cca­
sionally. salivary duct autoantibodies also can be
demonstrated. usually in secondary Sjogren syndrome.
However, because these are infrequent in primar y cases.
they are believed to occur as a secondary phenomen on
(rather than playing a primary ro le in pathogenesis). Sev­
eral studies have suggested that salivary protein elec­
trophoresis is a potentia lly useful test for the diagnos is
of Sjogren syndrome.

Histopathologic Features

The basic microscop ic finding in Sjogren syndrome is a
lymphocytic infil tration of the salivary gland s. w ith
destruction of the acinar units. if the ma jor glands are
enlarged. microscopic exam inat ion usually shows pro­
gression to a Iymphocpithelial lesion (see page 399). w it h
cha racteristic epimyoepithelia l isla nds in a backgro und
lymphoid stroma. Lymphocyti c in filtration of the minor
glands also occurs. although epimyoepithelia l islands
are rarely seen in this location.

Biopsy of the minor salivary glands of the lower lip has
becomea useful test in the diagnosis of Sjogren syndrome .
A 1.5 to 2.0 em incision is made on cl inically nor mal lower
labial mucosa, parallel to the vermilion border and latera l
to the midline. allowin g the harvest of five or more acces­
sory glands. These glan ds then are examined histopatho­
logically for the presence of focal chronic inflammatory
aggregates (50 or more lymphocytes and plasma cells) .
These aggregates should be adjacent to norm al-appear ing
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Figure 11-28 • Sjogren syndrome. l abial gland biopsy showing
multiple lymphocytic foci.

acin i and should be found consistently in most of the
glands in the specimen. The finding of more than one focus
of 50 or more cells w ithin a 4- mm' area of glandular tissue
is considered supportive of the diagnosis of Sjogren syn­
drome (Figure 11- 28). The greater the number of foci (up
to 10 or confluent foci) , the greater the correlation wi th
this diagnosis. The focal nature of th is chronic inf lamma ­
t ion among otherwi se normal acini is a highly suggestive
pattern; in contrast, the find ing of scattered inf lammat ion
with ductal dilatat ion and fibrosis (chron ic sclerosing
sialadeni tis) does not suppo rt the diagnosis of Sjogren
syndrome. Al though labial salivary gland biopsy has
become a widely used test in the diagnosis of Sjogren syn­
drome, it is not 100% reliable. Some patients diagnosed
wi th Sjogren syndrome will show no significant labial
gland infl amm ation; conversely. examinatio n of labial
glands removed incidentally from non-Sjogren patien ts
somet imes wi ll show focal lymphocyti c infiltrates.

Other auth ors have advocated incisional biopsy of the
parotid gland through a posterior auricular approach
instead of a lab ial salivary gland biopsy. One study has
shown this technique to be more sensitive in demon­
strating Inflammatory changes that support the diag­
nosis of Sjogren syndrome; however, other authors think
that this techniq ue confers no increased benefit over
labial gland biopsy. Paroti d biopsy may enable the cl in i­
cian to evaluate an enlarged gla nd for the development
of lymphoma and rul e out the possibi lit y of sialadenosis
or sarcoidosis.

Treatment and Prognosis

The treatment of the pat ient with Sjogren syndrome is
mostl y supportive. The dry eyes are best managed by
periodic use of artificial tears. In addition, attemp ts can
be made to conserve the tear film through the use of
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sealed glasses to prevent evaporati on. Seali ng the
lacrimal punctum at the inner margin of the eyelids also
can be helpfu l by block ing of the normal drai nage of any
lacr imal secretions int o the nose.

Art ifi cial salivas are available for the treatment of
xerostomia; sugarless candy or gum can help to keep the
mouth moist. Symptoms often can be relieved by the use
of oral hygiene produc ts that con tain lactoperoxidase.
lysozyme. and lactoferr in (e.g.. Biotene toothpaste and
mou th rinse; Oralbalance gel) . Sialagogues, such as pilo­
carpine and cevimeJi ne, can be useful to stimulate sali­
vary flow if enough funct ional salivary ti ssue st i ll
remains. Medica tions known to diminish secretions shou ld
be avoided, if at all possibl e. Because of the increased
risk of dental caries, dai ly fluoride app li cati ons may be
indicated in dentulous patients. Ant ifungal therapy often
is needed to trea t secondary ca ndidias is.

Pa tients with Sjogren syndrome have an increased risk
for lymphoma. up to 40 times higher than the normal
popu iati on. These tum ors may arise init ially wi th in the
salivary glands or w ithin lymph nodes. With the advent
of modern mo lecu lar pathology techn iques to detect B­
cell monoclona lity (c.g.. in situ hybr idizati on . po lym erase
chain reaction [peR]) , many salivary gland infilt rates for­
merly thoug ht to represent benign Iymphoepithelial
lesions are now being diagnosed as lymphom as. These
tumors are predominantly low -grade non-H odgki n's
B-cell lymphomas of the mucosa-a ssociated lymphoid
tissue (MALT lymphomas). aithough occasionally. hig h­
grade MALT lymphomas can develop which demonstrate
more aggressive behavior. The detection of im munoglob ­
ulin gene rearrangements in labial salivary gland biop ­
sies may pro ve to be a useful marker for predi ct ing the
development of lymphoma .

SIALADENOSIS (SIALOSIS)
Sialadenosis is an unusual nonin flammatory disorder
character ized by salivary gland enlargement , part icu­
larly invo lving the paro tid glands. The condition fre­
quent ly is assoc iated w ith an unde rlyi ng systemic
prob lem. which may be endocri ne. nu trit ional. or neu­
rogenic in or igin (Box 11 - 3). The best known of these con­
dit ions include diabetes mellitus. general mal nutrition,
alcoholism. and buli mia .

These condit ions are believed to result in dysregula­
tion of the autonomic in nervati on of the salivary acini ,
causing an aberrant intracellu lar secretory cycle. Th is
leads to excessive accumu lat ion of secretory gran ules,
w it h marked enlargement of the acinar cells.

Clinical and Radiographic Features
Sialadenosis usuall y appears as a slowly evolvi ng
swe lling of the paroti d glands. w hic h may or may not
be painfu l (Figure 11-29) . Th e condi tion is usuall y bi lat­
eral. but it also can be unilateral . In some patient s. the
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submandib ular glan ds can be involved. Decreased sali­
vary secre tio n may occur. Sialography demonstratesa
" leafless tr ee" pattern . which is thought to be caused
by compression of the fine r duct s by hypertrophic
acin ar cells .

Box 11-3 Conditions Associated Willi
Sialadenosts

A. ENDOCRINE

• Diabetes mellitus
• Diabetes insipidus

• Acromegaly
• Hypothyroidi sm
• Pregnancy

B. NUTRITIONAL

• General malnut rition

• Alcoho lism
• Anorexia nervosa

• Bulimia

C. NEUROGENIC MEDICATIONS

• Antihypertensive drugs
• Psychotropic dr ugs
• Sympat ho mimetic dr ugs used for tre at ing asthma

Figure 11-29 • Sialad enosis. Enlarge ment of the parotid and
submandibular glands secondary to alcoholism. (Cour tesy of Dr.
George Blozis.)
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Histopathologic Features

Microscopic examination reveals hypertrophy of the
acinar cells . sometimes two to three times greater than
normal size. The nuclei are displaced to the cell base.
and the cytop lasm is engorged with zymogen gran ules .
In cases associated with longsta nd ing diabetes o r a lco­
holism, there ma y be acinar atrophy a nd fatty infiltra­
tion. Significa nt inflammation is not observed.

"Treatment and Prognosis
The clinical ma na ge ment of s iala de nosis is often unsa t­
isfactory beca use it is close ly re lated to th e control of the
under lying cause. Mild exa mp les ma y cause few prob­
lems. If the swelling becomes a cosmetic concern, pa r­
tial paro tidectomy ca n be performed. Piloca rpine recent ly
has been reported to be beneficial in the treatment of
bulimic patients with sia ladenosis.

ADENOMATOID HYPERPLASIA
OFTHE MINOR SALIVARY GLANDS

Clinical Features

Adeno matoid hype rp lasia is a ra re les ion of the minor
salivary glan ds cha racte rized by loca lized swelling that
mimics a neo pla sm . This pseudot umor most ofte n occ urs
on the ha rd or soft pa late, a ltho ugh it a lso has been
reported in othe r ora l minor saliva ry gland s ites. The
pathogenesis of adenoma toid hyperp la sia is uncertain ,
but it has been specula ted that local tra uma may playa
role. It is most common in the fourt h to s ixth decades of
life. Most examples present as sessile, painless masses
that may be soft or firm to palpation. They usually are
normal in co lor, a lthough a few les ions are red or bluish.

f1istopathologic Features

Microscopic examin ation demons tra tes lob ular aggre­
gates of rela tive ly norma l-ap pearing muco us aci ni that
are grea ter in num be r tha n norma lly would be found in
the a rea . These gla nd s also so metimes ap pear to be
increased in size. In some instances, the glands are sit­
uated close to th e mucosal sur face. Chroni c infla mma­
tion occasiona lly is seen, but it usua lly is mild an d loca l­
ized in natu re.

Treatment and Prognosis
Because the clinical presentation of adenomatoid hyper­
plasia mimics a tumor, biopsy is necessary to establish
the diagnosis. Once the diagnosis has been established ,
no further treatment is ind icated and the lesion should
not recu r,

NECROTIZING SIAlOMETAPLASIA
Necroti zing sialomctaplasia is a n uncommon , locally
destruc t ive inflammat ory condit ion of the sal iva ry
glands . Although th e cause is un certa in, mo st a uthors
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believe it is the result of ischemia of the salivary tissue
th at leads to local infarction . The importance of this
lesion res ts in the fact that it mimics a maligna nt process.
bo th clin ically and microscopica lly.

A number of po tential predisposing factors have been
sugges ted, including the following:

• Traumatic injuries
• Denta l in ject ions
• III -fitt ing dentures
• Upper respirat or y infect ion s
• Adjace nt tum ors
• Previous surgery
It has been suggested tha t these factors may playa

role in compromising the blood supply to the involved
glands. result ing in ischemic necrosis. However. many
cases occur without any known predisposing facto rs.

Clinical Features

Necrotizi ng sialometaplasia most frequentl y develops in
th e pa lata l sa livary glands; more tha n 75 % of all cases
occ ur on the posterior pa late. The ha rd pa la te is affected
more ofte n tha n the soft pa late. Abo ut two thirds of
pal atal cases a re unila tera l, wi th the rest being bilateral
or midl ine in loca tion . Nec rotizing sia lometa plas ia a lso
ha s been reported in othe r minor sa liva ry gla nd s ites a nd.
occ asional ly, in the par otid gland. The sub ma nd ibular
a nd sublingua lg la nds a rc ra rely a ffected . Altho ugh it ca n
occu r at almost any age, necrotizing sialometap lasia is
most common in adu lts ; th e mean age of onset is 46
years. Males a re affected nearly twice as often as
females .

The condition appears initially as a nonulcerated
swelling, often associated with pain or paresthesia (Figure
It -30>. Within 2 to 3 weeks, necrotic tissue sloughs out,
leav ing a cra te rlike ulcer tha t ca n ran ge from less than

Figure 11 -30 • Necrotizing sia lometaplasia. Early lesion
de monst rating swelling of the pos terior lateral hard pa late. (From
Allen CM, Camisa C: Diseases of the mouth and lips. In Sams WM,
Lynch P, ed itors : Principles of dermatology. New York, 1990,
Churchill Livingstone.)
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Figure 11 -32 • Necroti zing sialom etaplasia. Necrotic mucous
acini (feft) and adjacent ductal squamous metaplasia (right) .

Salivary Gland Tumors

GENERAL CONSIDERATIONS
Tumors of the salivary gla nds constitute an important

area in the field of oral and maxillofacial pathology.
Alt hough such tumors are uncommon, they are by no
means rare. The annual inciden ce of salivary gland tumors

arou nd the wo rld ranges from about I to 6.5 cases per
100,000 people. Although soft tissue neoplasms (e.g..
hemangioma), lymphoma , and meta static tumo rs can

occur within the salivary gland s, the discussion in this
chapter is limited to pr imary epithelial neopla sms.

An often-bewildering array of d ifferent sal ivary
tumors have been identified and categorized. In addition.
the cla ssification scheme is a dynamic one that changes
as clinicians [earn mo re about these lesions. Box 11-4

include s most of the cur rentl y recognized tum ors. Some

of the tumors on th is ii st are not specifica lly discussed
because their rar ity places them out side the scope of this
book .

A number of investigators have published their findings
on salivary gland neoplasia, but a comparison of these
studi es is often difficult. Some studies have been limited
to only the major glands or have not included all theminor
salivary gland sites. In addition, the ever-evolving classi­
ficat ion system mak es an evaluat ion of some older studies

difficult, especially wh en we try to compare them with
more recent analyses. (For example, the polymorphous
low-grade adenocarcinoma was first ident ified in 1983,
but clinicians now recognize that it is one of the more
common malignancies In the minor gland s.) Notwith­
standing these difficulties, it is stii i helpful to compare
thesestudiesbecause they provideagood overview of sali­
vary neoplasia in general. An evalu ation of various studies
show s fairly consistent trends (w ith minor variations)with

regard to salivary gland tum ors.

Treatment and Prognosis
Because of the worrisom e clin ical presentation of necro­
tizing sialometaplasia, biopsy usually is indicated to rule
out the possibility of mali gnant disease. Once the diag­
nosis has been established. no specific treatm ent is indi­
cated or necessary. The lesion typ ically resolves on its
ow n accord, w ith an average healing time of 5 to 6 weeks.

pou nded by th e frequent associati on of pseudoepithe­
Iiomatous hyperplasia of the overlying epithel ium. In
most cases , however. the squamou s pro liferati on has a
bland cyt ologi c appearance.

Figure 11-31 • Necrotizing sialomet aplasia. Later-stage lesion
showing craterlike defect of the posterior palate.

I em to more than 5 ern in diameter (Figure 11 -3 1). The
patient may report that "a part of my pala te fell out. " At
this point, the pain often subsides. In rare instan ces.
there can be destru ction of the underlyi ng pa lata l bone.

Histopathologic Features
The microscopic appearance of necroti zing sial orneta­
plas!a is charac terized by acinar necrosis in ea rly
lesions, foll owed by associated squamous metaplasia of
the salivary ducts (Figu re 11 -32) . Although the mucous
acinar cell s are necrot ic, the overall lobular architectu re
of the involved glands is st ill preserved-a helpfui
histopathologic clue. There may be liberation of mucin,
with an associated infl ammatory respo nse. Th e squa ­
mous metaplasia of th e salivary duct s can be str iki ng
and produ ce a pattern that is easil y misdiagn osed as
squa mous cell ca rcino ma or muc oepidermoid ca rci­

noma. This mistaken impression may be further com-
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Box 11 -4 Classification of Salivary Gland
TIllnors

BENIGN
• Pleomorphic adenoma (mixed tum or )

• Myoep ithe lioma
• Basal cell adenoma
• Cana licular adenoma
• Warth in tumor (papillary cystadenoma Iymphomatosum)

• Oncocytoma
• Sebaceo us adenoma
• Sebaceous lymphadenoma

• Ducta l papi llomas
• Sialadenoma papillife rum
• Intraductal papilloma
• Inverted ductal papi lloma

• Papillary cystade noma
• Sialoblastoma

MALIGNANT
• Malignant mixed tumors

• Carcinoma ex pleomorphic adenoma

• Carcino sarcoma
• Metasta s izing mixed tumor

• Mucoepidermoid carcinoma
• Acinic cell adenocarcinoma
• Adenoid cyst ic carcinoma
• Polymorphous low-grad e adenocarcinoma
• Basal cell adenocarcinoma
• Epithel ial-myoepithelial carcinoma
• Salivary duct carci noma
• Myoep ithelial ca rcinoma
• Cystadenocarcinoma
• Sebaceous adenocarcinoma
• Sebaceous Iymphadenocarcinoma
• Clear cel l adenoca rcinoma
• Oncocytic carcinoma
• Squamou s ce ll ca rcinoma
• Malignant lymphoepithelia llesion (Iympho epithe lial

carcinoma)

• Small cell carcino ma
• Adeno carcinoma, not otherwise specified (NOS)

Tables 11 -2 and 11- 3 summarize four large series of
primary epithe lial salivary gland tumors, ana ly zed by
sites of occurrence and frequency of ma lignancy, respec­
tively. Some var iat ions between stud ies may represe nt
differences in diagnos t ic criteria, geograp hic differences,
or referral bias in th e cases seen. (Some centers may tend
to see more mali gnant tumo rs on referra l from other
sources.)

The most common site for saliva ry gland tumors is the
parot id gland. acco unt ing for 64% to 80 % of all cases.
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Fortunately, a relat ively low percenta ge of parot id tum or s
are malignant , ranging fro m 15 % to 3 2 % . Overall , it can
be stated that two thirds to three quarters of all salivary
tum or s occur in th e par ot id. and two th ird s to three quar ­
ters of these parotid tum ors are benign .

Table 11 -4 summarizes five large. well - known series
of parotid neop lasms. Th e ple omorp hi c adenoma is over­
w helmingly the most commo n tum or (53 % to 77% of all
cases in th e parotid gland) . Warthin tum ors are also fairl y
commo n; they accou nt for 6% to 14% of cases. A var iety
of malign ant tum ors occur, w it h the muc oepidermoid
carc ino ma app earin g to be the most frequent overa ll.
However, two studies fro m Great Bri tain show a signif i­
cant ly lower prevalence of thi s tum or. poss ib ly indica­
ti ve of a geog raphiCdifference, espec ially compared w ith
reports of cases from the United States.

From 8 % to \ 1% of all saliva ry tum ors occur in the
submand ibular gland, but the frequency of ma lignancy
in thi s gland is almos t doub le that of the parotid gland,
rangi ng from 37 % to 45 % . However, as show n in Table
11- 5 , th e pleom orphic adenoma is still the most common
tu mor and makes up 44% to 68 % of all neoplasms.
Un li ke it s occurrence in the par ot id gland . th e Warthin
tum or is unusual in the subm and ibular gland . mak ing up
no more than I % to 2% of all tum ors. Adenoi d cyst ic
carc inoma is th e most commo n malignan cy, rangi ng
from 12% to 27% of all cases.

Tumors of the subli ngual gland are rare. comprisi ng
no more tha n I % of all salivary neopla sms. However,
70 % to 90 % of sub li ngua l tum or s are malignant.

Tumors of th e var ious sma ller min or saliva ry glands
make up 9% to 23 % of all tum or s, w hich makes th is
group the second most comm on site for salivary neo­
plasia . Table 11- 6 summarizes the find ings of three large
surveys of minor gland tumors. Un fortun ately, a rela­
tively high proportion (almost 50%) of these have been
malign ant in most stud ies. Excluding rare subli ngual
tum ors. it can be stated that th e smaller the glan d. th e
greater the likelihood of malignancy for a salivary gland
tum or.

As observed in th e majo r glands. th e pleomo rphic ade­
noma is th e most common minor gland tumo r and
acco unt s for about 40 % of all cases. Th e mucoepider­
moi d carci no ma and adenoi d cysti c carcino ma generally
have been considered th e two most common malignan­
cies. alt hough th e recently del ineated po ly morphous
low-grade adenocarcino ma also is becomi ng recognized
as one of the more common min or gland tum or s.

Th e palate is th e most frequent site for min or saliva ry
gland tum ors. wi th 42 % to 54% of all cases fou nd there
(Table 11- 7). Mos t of th ese occur on the posterior lateral
hard or soft palate. wh ich have the greatest concentration
of glands. Table 11 -8 shows the relat ive prevalence of var­
ious tu mors on the pala te. The lip s are the second most
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Table 11-2 Sites of Occurrence of Primary Epitheliu l Salivary Gland TItmors

SITE O F OCCURR ENCE ( %)

Author (year) Number of cases Parotid Submandibular Sublinglml Minor

Eveson and Cawson (1985) 2.410 73% 11 % 0.3% 14%
Seifert et 01. (1986) 2.579 80% 10% 1.0% 9%
Spiro (1986 ) 2.80 7 70% 8% (included with minorgland tumors) 22%
Ell is et 01. (1991) 13.749 64% 10% 0.3% 23%

Table 11-3 Frequency of Malignancy for Salivary TIm/ors at Different Sites

PERC ENTAGE OF CASES THAT AR E MALI G NA NT

Author (year) Number of cases Parotid Submandibular Sublingual Minor

Eveson and Cawsan (1985) 2,410 15% 37% 86% 46%
Seifert et al. (1986) 2.57 9 20% 45'7. 90'7. 45%
Spiro (1986) 2.807 25% 43'7. (included with minor gland tumors) 82%
Elli s et al. (1991) 13.749 32% 41'7. 70% 49%

Table 11 -4 Parotid n,mors

.~ .~p ,

ELLIS ET AL. EVESON & CAWSON THACKRAY & LUCA S EN EROT II FOO TE & r RAZELL
(U nited States, 199)) (Great Britain . 198 5 ) (Great Britain , 19 74 ) (Sweden. 19 71) (United Sta tes, 19 5 3)

Total number of cases 8222 1756 651 2158 764

Benign Thmors

Pleomorphic adenoma 53 .0% 63.3% 72.0% 76.8% 58.5%
Warthin tumor 7.7% 14 .0% 9.0% 4.7 % 6.5 %
Oncocytoma 1.9% 0.9% 0.6% 1.0% 0.1%
Basal cell adenoma 1.4%
Ot her benign tumors 3.7% 7.1% 1.8% 0.7 %

(includes all "other
monomorphic adenomas")

Total 6Z7% 85.3 % 83 .4% 82.5 % 65 .8%

Malignant n""ors

Mucoepidermoid carcinoma 9.6% 1.5% 2.3% 4.1% 11 .8%
Acinic cell adenocarcinoma 8.6% 2.5 % 1.2% 3.1% 2.7%
Adenoid cystic carcinoma 2.0% 2.0% 3.3% 2.3% 2.1%
Malignant mixed tumor 2.5% 3.2% 4.1% 1.5% 6.0%
Squamous cellcarcinoma 2.1% 1.1% 1.0% 0.3 % 3.4%
Ot her malignant tumors 7.5% 4.4% 4.7% 6.3% 8.1%
Total 32 .3% 14.7% 16.6% 17.5% 34.2%

'" "
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Table 11-5 Submandibular TI,tllors

•
ELLIS [ T AL. EVESON & CAWS ON THACKRAY 8: LUCAS ENEROTH FOOTE 8: FRAZELL

(U nit ed Sidl es, 1991) (G rea t Brit ain . 198 5 ) (G rea t Br tta tn, 19 74 ) (Sweden, 19 71) (U nited States, 19 53 )

Total number of cases 1235 257 60 170 107

Benign TI,mors

Pleomorphic adeno ma 53 .3% 59.5% 68.0% 60 .0% 43 .9%
Warthin tumor 1.3'1'0 0.8'1'0 1.7% 2.4 % 0.0%
Oncocyto ma 1.5 '1'0 0.4% 0.0'1'0 0.6 % 0.0%
Basal cell adenoma 1.0%
Other benign tumors 1.7')'0 1.9 % 0.0% 0.0%

(includes all "other
monomorphic adenomas ")

Total 58.8% 62 .6% 69 .7% 62.9% 43.9 %

Malignant TI,moTs

Mucoepidermoid carcinoma 9.1% 1.6 % 0.0% 3.5 % 7.5%
Acinic cell adenocarcinoma 2.7% 0.4 % 0.0% 0.6 % 0.0%
Adenoid cystic carcinoma 11 .7 % 16.8% 17.0% 15.3% 15.9%
Malignant mixed tumor 3.5% 7.8% 1.7% 1.8 % 10.3%
Squamouscell carcinoma 3.4 % 1.9% 3.3% 7.1% 12.1%
Other malignant tumors 10.8% 8.9% 8.3% 8.8% 10.3%
Total 4 1.2'1'0 37.4% 30.3% 37 1% 56.1%

Table 11-6 Minor Salivary Gland TI'nlors

Total number of cases

Benign TIunoTs

. .
ELLIS ET AL. (1991)

3355

W ALDRON ET AL. ( 1988)

426

EVESON 8: CAWSO N ( 198 5)

336

Pleomorphic adenoma

' Monomorphic" adenoma

(canalicular and basal cell adenoma)

Other benign tumors

Total

Malignant Tllmors

Mucoepidermoid carcinoma

Aciniccell adenocarcinoma

Adenoid cystic carcinoma

Malignant mixed tumor

Polymorphous low-grade adenocarcinoma

Other malignant tumors

Total

38. 1%

4.5%
8.8%

51.3%

21.5%
3.5 '1'0
77'1'0
1.7%
2.2%

12.1%
48 .7%... _.

40 .8% 42.6%

10.8% 11.0%
5.9%

575% 53.6%

15.3% 8.9%
3.5% 1.8%
9.4 % 13.1%
1.4 % 7 1'1'0

11 .0%
1.9 % 15.2 %

42.5% 46.4%

Table 11 - 7 Location of Min or Salivary Gland TIllllOrs

NU M BER OF
xur uou (YEAR) CASES PALATE LIPS BUCCAL RET RO,\I OLAR FLOOR OF ~tOUTI t TONGUE OTlIER

Eveson & Cawson (1985) 336 54% 21% 11% 1% 4% 8%
Wa ldron et al. (1988) 426 42 % 22% 15% 5% 5% 1% 9%
Ellis et al. (199 1) 3355 44 % 21% 12% 2'1'0 3% 5% 12%
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Table 11 -10 Intraoral Minor Salivary Gland TUlllors: Percentage Malignant by Site

AUTtIOR (YE,\R) PALATE UPPER LIP LOWER LIP BUCCAL RETROMOLAR flOOR OF xiouru TONG UE

Evescn & Cawson (1985) 47% 25% 50% 50% 60% 92%
Waldron et al. (1988) 42% 14% 86 % 46% 91% 80% 75%
Ell iset al. (1991) 47% 22% 60 % 50% 90% 88% 86%

Table 11-8 Pillatill Salivury Gland TImlOrs

183

9.3%
1.1%

15.3%
8.2%

4 Z0%
6.0%

53.0'70

13.1%
47.0%

EVESON & CAWSO N ( 1985)

181

the canalicular adenoma. which has a special affinity for
this location. In cont rast. alt hough lower lip tumors are
uncommon, 50 % to 86 % are malignant (mostly mucoepi­
dermoid carcinomas). Up to 91% of retromolar tumorsare
malignant . also because of a predominance of mucoepi­
dermoid carcinomas. Unfortunately. most tumors in the
floor of the mouth and tongue are also malign ant.

PLEOMORPHIC ADENOMA (BENIGN
MIXED TUMOR)
The pleo morp hic adenoma , or benign mixed tumor. is
easily the most common salivary neoplasm. It accounts
for 53 % to 77 % of parot id tumo rs, 44 % to 68 % of sub­
mand ibular tumors. and 38 % to 43 % of minor gland
tumors.

WALDRON ET AL (1988)

1478

48 .2% 51.9%
5.0% 6.0%

53.2% 58.0%

20.7% 9.9 %
1.4% 1.7 %
8.3% 10.5%
2.4 % 2.2%
3.0% 16.0'70

11.0 % 1.n o
46.8% 42.0%

ELLIS ET AL. (1991)

NUl\IBER UPPER LOWER
AUTHOR (YEAR) OF CAS ES LIP LIP

Eveson & Cawson (1985) 71 89 % 11 %
Waldron et al. (1988) 93 85% 15%
Neville et al. (1988) 103 84% 16%
Ellis et al. (1991) 536 77% 23%

Malignant TImlOfs

Total number of cases

Mucoepidermoid carcinoma
Acinic cell adenocarcinoma
Adenoid cysticcarcinoma
Malignant mixed tumor
Polymorphous low-grade adenocarcinoma
Other malignant tumors
Total

Benign Tumors

Pleomorphic adenoma
Other benign tumors
Total

Table 11-9 LOCl/IiOIl of Labial Salivary Gland
Tumors

common location for minor gland tumors (21% to 22 % of
cases), followed by the buccal mucosa ( 11 % to 15 % of
cases). Labial tumors are significant ly more common in
the upper lip. which accounts for 77 % to 89 % of all lip
tumors (Table 11-9) . Although rnucoceles are commonly
found on the lower lip, th is is a surpris ingly rare site for
salivary gland tumors.

Significant dif ferences in the percentage of malignan­
cies and the relative frequency of various tumors can be
noted for different minor sal ivary gland sites. As shown in
Table 11-10 . 42 % to 50 % of tumors of the palate and
buccal mucosa sites are malignant. similar to the overall
prevalence of malignancy in all minor salivary gland sites
combined. In the upper lip . however. only 14 % to 25 % of
tumors are malignant because of the high prevalence of
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Figure 11 ·33 • Pleomorphic adenoma. Slowly growing tumor of
theparotid gland.

Pleomorphic adenomas are deri ved from a mixture of
ductal and myoepithelial elements. A remarka ble micro ­
scopic diversity can exist from one tumor to the next. as
well as in dif ferent areas of the same tumor. The term s
pleomorphic adenoma and mixed tu mor both represent
attempts to descri be thi s tumor 's unusual histopatho­
logic features. but neither term is entirely accurate.
Although the basic tumor patte rn is high ly variable. rarely
are the indi vid ual cell s actually pleomorphic. (However.
focal minor atypia is acceptable.) Likew ise. al though the
tumor often has a pro mi nent mesenchyme-appearing
"stromal" component, it is not t ruly a mixed neop lasm
that is derived from more than one germ layer.

Clinical and Radiographic Features

Rega rdless of the site of origin, the pleomorphic adenoma
typically appears as a painless. slowl y growing, fi rm
mass (Figures 11-33 and 11-34). The patient may be
aware of the lesion for many months or years before
seeking a diagnos is. The tum or can occur at any age but
is most common in you ng adults between the ages of 30
and 50. There is a slig ht female predilection .

Most pleomorphic adenomas of the parotid gland
occur in the superfi cial lobe and present as a swell ing
ove rlying the mandibular ramu s in fron t of the ear. Facial
nerve palsy and pai n ar e rare. Init ia lly. the tumor is rnov-
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Figure 11-34 • Pleomorphic adenoma. Tumor of the sub­
mandibular gland. (Courtesy of Dr. Roman Carlos.)

able but becom es less mobile as it grows larger. If ne­
glected. the lesion can grow to grotesque prop ort ions.
Abou t 10% of parot id mixed tumo rs develop wi thin the
deep lobe of the gland beneath the facial nerve (Figure
/1-35). Someti mes these lesion s grow in a medial direc­
tion between the ascendin g ramus and stylomandibu lar
ligament. resulting in a dumbbell -shaped tumor that
appears as a mass of the lateral pha ryngeal wa ll or soft
palate,

Th e palate is the most common site for minor gland
mixed tumors, accounting for approximately 60% of
in trao ral examples. Th is is followed by the upp er lip
(20% ) and buccal mucosa (10%). Palatai tumors almo st
always are found on the posterior lat eral aspect of the
palate, presenting as smooth-surfaced. dome-s haped
masses (Figures 11-36 and 11 - 37). If the tumor is trau­
matized. secondary ulcerat ion may occur. Because of the
tigh tl y bound nature of the hard pala te mucosa . tu mors
in thi s locati on are not movable, alt hough those in the
lip or bucca l mucosa frequentl y are mobil e.

Histopathologic Features
The pleomorphic adenoma is typ icall y a well-circum­
scr ibed. encapsulated tum or (Figure 11 - 38). However.
the capsule may be incomplete or show infiltration by
tumo r cel ls, Th is lack of compl ete encapsulation is more
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Figure 11-37 . Pleomorphic adenoma. Tumor of the pterygo­
mandibular area.

Figure 11-35 • Pleomorphic adenoma. Tl -weighted. fat-sup­
pressed, contrast-enhanced coronal magnetic resonance image
(MRI) of a tumorof the deep lobe of theparotid gland. (Cour­
tesy of Dr. Joel Cure.]

Figure 11 -36 • Pleomorphic adenoma. Firm mass of the hard
palate lateral to the midline.

Figure 11-38 • Pleomorphic adenoma. low-powerview showing
a well-circumscribed. encapsulated tumor mass. Even at this
power, the variable microscopic pattern of the tumor is evident.

cells are rounded and demonstrate an eccentric nucleus
and eosinophilic hyalin ized cytoplasm. thus resembling
plasma cells (Figure 11-39). These characteristic plas­
rnacytotd myoepithelial cells are more prominent in
tumors arising in the minor glands.

The high ly characteris tic "s tro ma l" changes are
believed to be produced by the myoepi thel ial cells. Exten­
sive accum ulation of mucoid materia l may occur
between the tumo r cells, resulting in a myxomatous
background (Figure 11-40). Vacuolar degeneration of
cells in these areas can produce a chondro id appearance
(Figure 11-41). In many tumors. the stroma exhibits areas
of an eosinophilic. hyalinized change (Figure 11-42). At
times, fat or osteoid also is seen.

Occasionally. saliva ry tumo rs are seen that are com­
posed almost enti rely of myoepit helial cells with no

commo n for mi nor gland tumors. especially along the
superficial aspect of pala tal tumors beneath the epithe­
lial surface.

The tumor is composed of a mixtu re of gland ular
epit helium and myoepithelia l cells w ith in a mesenchyme­
like backg round. The rat io of the epithelial elements and
the mesenchyme- like compone nt is high ly var iab le
among different tumors. Some tumors may consist
almost ent irely of background "st roma." Others are
high ly cellular w it h li tt le background alterat ion.

The epit helium often forms ducts and cyst ic struct ures
or may occur as islands or sheets of cells. Keratinizi ng
squamous cells and mucus -producing cells also can be
seen. Myoepithelial cells often make up a large percentage
of the tumor cells and have a variable morphology. some­
times appear ing angular or spindled. Some myoepithelia l
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Figure 11-39 • Pleomorphic adenom a. Plasmacytoid myoep ­
ithelial cells.

Figure 11-41 • Pleomorphic adenoma. Chondroid material
(right) with adjacent ductal epith elium and myoepith elial cells.

ductal elements . Such tu mors ofte n are called myo­
epithel iomas. although they probably represen t one end
of the spectrum of mixed tumors.

Treatment and Prognosis

Pleomorp hic adenomas are best t reated by surgical
excision. For lesio ns In the superfic ia l lobe of t he
parotid gland. superf ic ial pa rotidectomy w ith Ident ifi ­
cation and preservation of the facial nerve is recom­
mended. Local enucle at io n should be avoided because
the entire tumor may not be removed or the capsule
may be violated. result ing in seeding of the tumor bed .
For tumors of the deep lobe of th e parotid . tota l
parotidectomy is usuall y necessary. also with preser ­
vation of the facia l nerve. if possible. Submandibu lar
tumors are best t reate d by total removal of the glan d
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Figure 11-40 • Pleomorphic adenom a. Ductal structures (left)
with associated myxomatous background (right) .

Figure 11-42 • Pleomorphic adenoma. M any of the ducts and
myoep ithelial cells are surrounded by a hyallnized. eosinophilic
background alteratio n.

w it h the tumor. Tumors of th e hard palate usually are
excised down to periosteum. including the overlying
mucosa. In other ora l sites. the lesion ofte n enucleates
easi ly th rou gh the incision site .

W it h adequate surgery. the prognosis is excellent .
w it h a cure rate of more than 95%. The risk of recur­
rence appears to be lower for tumors of the mino r glands.
Conservative enucleation of parotid tumors often results
in recurrence, with management of these cases made dif­
ficult as a result of mult lfoca l seeding of the pr imary
tumor bed. In such cases, multip le recurrences are not
unusual. Malignant degeneration is a potentia l compli­
cation, resulting in a carcinoma ex pleomorphic ade­
noma (see page 424). The risk of malignant transforma­
tion is probably small . but it may occur in as many as
5% of all cases.
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ONCOCYTOMA (OXYPHILIC ADENOMA)
The onc ocytoma is a benign salivary gland tumor com­
posed of large epithelial cell s known as oncocyt es. It is
a rare neoplasm. representing approximately I % of all
sa liva ry tumo rs.

Clinical Features
The onco cytoma is predominantly a tumor of old er
adults. w ith a peak prevalence in the eighth decade of
life. A slight fema le predilect ion has been observed but
may not be signif icant . Oncocytomas occur pr imaril y in
the major salivary glands. especiall y the parotid gland.
wh ich accounts for about 85% to 90 % of all cases. onco­
cytomas of the minor salivary gland s are exceedingly
rar e.

The tum or appears as a fi rm. slowly grow ing. pain­
less ma ss tha t rarely exceeds 4 em in diameter. Parotid
oncocytoma s usually are found in the superf icial lobe
and are clinically indi stingu ishable from ot her benign
tumors. On occas ion, bilateral tum ors can occ ur,
although these may represent examples of multinodular
oncocy t ic hype rpla sia (oncocytos ts).

Histopathologic Features
The oncocytoma is usually a well-circumscr ibed tum or
that is composed of sheets of large polyhedral cell s
(oncocytes), wi th abundant granu lar. eosinop hilic cyto­
plasm (Figure 11 -43). Sometimes these cells form an
alveolar or glandular pattern . The cells have centra lly
located nuclei that can vary fro m small and hyperchro­
mat ic to large and vesicular. Litt le st roma is present ,
usuall y in the form of thin fibrovascular septa. An asso­
cia ted lymphocyti c infiltrate may be noted.

The granularit y of the cells is created by an over­
abundance of mitochondria. w hich can be demonstrated
by elect ron mic roscopy. These granules also can be iden­
tifi ed on light microscopic examination wi th a phosp ho­
tungstic acid -h ematoxylin (PTAH) stain. The cell s al so
contain glycogen. as evidenced by the ir positive staining
w it h the per iodic acid-Schiff (PAS) technique but by neg­
ative PAS staining after digest ion w it h diastase.

Oncocytoma s may contain vari able numb ers of cells
with a clear cytopla sm. In rare instances. these clear cell s
may compose most of the lesion and create diffi culty in
disti nguishing the tu mor from other clear cell salivary
gland tumors that have a low-grade malignant pot enti al.

Treatment and Prognosis
Oncocytomas are best treated by surgical excision. In the
parotid gland. th is usually entails partial parotidectomy
(lobectomy) to avoid vio lation of the tum or capsule. The
facial nerve should be preserved wh enever possible. For
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figure 11 -43 • Oncocytoma. Sheet of large. eosinophilic
oncocytes .

tumors in the submandibular gland. treatment consists
of total removal of the gland. Oncocytoma s of the oral
mi nor saliva ry glands should be removed w ith a small
margi n of norma l surrounding tis sue.

The progn os is aft er rem oval is good. w ith a low rate
of recurrence. However, onc ocytomas of the sinonasal
gland s can be locall y aggressive and have been consid­
ered to be low-grade malignancies. Rare examples of
histopathologicall y malignan t oncocytoma s (oncocytic
carcinoma) also have been repor ted. These carcinomas
have a relatively poor prognosis.

ONCOCYTOSIS (NODULAR ONCOCYTIC
HYPERPLASIA)
Oncocyt ic metap lasia is the transformation of ductal and
acin ar cells to oncocyte s. Such cells are uncommon
before the age of 50; however. as people get older. occa­
sional oncocytes arc a common findi ng in the salivary
glands. Focal oncocytic metap lasia also may be a feature
of other sali vary glan d tum ors. Oncocytosis refers to
both the proli feration and accumu lat ion of oncocytes
within sali vary gland tissue. It may mimic a tumor. both
clinically and microscopica ll y. but it also is considered
to be a metaplastic process rather than a neopla stic one.

Clinical Features
Oncocytosis is found pr ima ri ly in the paro tid gland; how­
ever, in rare in stances, it may involve the submandibular
or minor salivary gland s. It can be an incidental finding
in othe rwise norm al salivary gland tissue. but it may be
extens ive enough to produce cl inica l swelling. Usually
the proli feration is multifocal and nodular. but some­
time s the enti re gland can be repla ced by oncocytcs. As
w ith other oncocy tic pro liferations, oncocy tosis occurs
most frequently in older adults.
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Histopathologic Features

Microscopic examina tion usually reveals focal nodu la r
collections of oncocytes wi th in the salivary gland t issue.
These enlarged cells are po ly hedral and demons trate
abundant gra nuiar, eosi noph il ic cytoplasm as a result of
the prol iferat ion of mitoc hondria. On occasion, these
cells may have a clear cy toplasm from the accumulat ion
of glycogen (Figure 11-44). The multifocal natu re of the
prolife rat ion may be confused w ith that of a metastat ic
tumor, especia lly w hen the oncocytes are clea r in
appearance.

Treatment and Prognosis

Oncocytosis is a benign condition and often is discov­
ered only as an incidenta l findi ng. No further treatment
is necessary, and the prognosis is excellen t.

WARTHIN TUMOR (PAPILLARY
CYSTADENOMA LYMPHOMATOSUM)
Warth!" tumor is a benign neoplasm that occurs almost
exclusively in the parot id gland. Alt hough it is much less
common tha n the pleomorp hic adenoma, it represents
the secon d most com mo n be nign parotid tu mor,

accounting for 5% to 14% of all parotid neoplasms. The
nameadenolymphoma also has been used for this tu mor,
but this term should be avoided because it overempha­
sizes the lymphoid component and may give the mistaken
impression tha t the lesion is a type of lymph oma.

The pathogenesisof these tumors is uncertain. The tra­
ditional hypothesis suggests that they ar ise from hetero­
topic salivary gland t issue found w ithin parotid lymph
nodes. However, it also has been suggested that these
tumors may develop from a proliferation of saliva ry gland
ductal epithelium that is associated wi th secondary for ­
mation of lymphoid tissue. Several recent papershave sup­
ported this latter theory, including studies that have found
cytogenetic abnorma lities in the epithelial compo nent. A
number of studies have demonstrat ed a strong associa­
tion between the development of th is tumor and smoking.
Smokers have an eightfo ld greater risk for Wart hin tumor
than do nonsmokers. Epstein-Barr virus also has been

implicated in the pathogenesis of Warthi n tumor.

Clinical Features

The Wart hin tumor usuall y appears as a slowly growing,
painless, nodular mass of the paro tid gland (Figure
11-45). It may be fi rm orfluctua nt to palpa t ion. The tu mor
most frequentl y occurs in the tail of the parotid near the
angle of the mandible, and it may be noted for many
months before the pat ient seeks a diagnosis. One unique
feature is the tendency of Warthin tumor to occur bi lat­
erally, which has been noted in 5% to 14% of cases. Most
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Figure 11~ 44 . Onc ocytos is. M ultifocal collections of dear
oncocytes (arrows) in the parot id gland.

Figure 11-45 • War th in tum or. M ass in the tail of the parot id
gland. (Courtesy of Dr. George Blozis.)

of these bilatera l tumors do not occur simultaneo usly but
are metachronous (occurring at different times).

In rare instance s, the W arthin tumor has been reported
within the submandibular gland or mi nor salivary glands.
However, because the lymphoid compo nent is often less
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pronounced in these extraparo tid sites, the pathologist
should exercise caution to avoid overdiagnosis of a lesion
bette r classified as a papillary cystadenoma or salivary
duct cyst with oncocy tic ductal metapla sia.

Warth in tumo r most often occurs in older adults, w it h
a peak preva lence in the sixth and seventh decades of
life . The observe d frequency of this tum or is much lower
in blacks tha n in wh ites. Most studies show a decided
male predilection . with some early studies demon­
strating a male -to-fe male ratio up to 10 to I . However.
more recent investigations show a more balanced sex
ratio . Because Warthi n tumors have been associate d
with cigarette smoking. th is changing sex ratio may be a
reflec tion of the increased prevalence of smoking in
females over the past few decades. Th is association wit h
smoki ng also may help explain the frequent bilaterality
of the tumor.becauseany tumorigenic effectsof smoking
might be manifested in bot h parot ids.

Histopathologic Features
The Warth in tumor has one of the most distincti ve histo­
path ologic pattern s of any tumor in the body. Although
the term papi ll ary cysta denoma Iymphom atosum is
cumbersome, it accurately describes the salient micro­
scopic features.

The tum or is composed of a mixture of ductal epithe­
lium and a lymphoid stro ma (Figures i l -4 6 and 11- 47).
The epithelium is oncocytic in nature, forming uniform
rows of cells surrounding cyst ic spaces. The cells have
abundant. finely granu lar eosinoph il ic cytoplasm and
arc arranged in two layers. The inner lum inal layer con­
sists of tall columnar cells wi th centrally placed, pal­
isaded, and sligh tly hyperc hro matic nuclei. Beneath thi s
is a second layer of cuboidal or pol ygonal cells with more
vesicula r nuclei. The lin ing epithelium demons trates
mu lti ple pap illa ry info ldings that pro tr ude into the cyst ic
spaces. Focal areas of squamous metapla sia or mucous
cell prosoplasia may be seen. The epit helium is sup­
ported by a lymphoid stroma that frequent ly shows ger ­
minal center format ion.

Treatment and Prognosis
Surgica l removal is the treatment of choice for pat ients
with Warthin tum or. The proce dure usuall y is easily
accom plis hed because of the superfic ial location of the
tumo r. Some surgeons prefer local resection wit h min­
ima l surrounding t issue; others opt for superficia l
parotidectomy to avoid vio lating the tu mor capsu le and
because a tentat ive diagnosis may not be known preop­
erati vely. A 6% to 12% recurrence rate has been repo rted.
Many autho rs. however, believe that the tumor is fre­
quentl y mul ti cent ric in nature; therefore. it is di fficult to
deter mine whether these are true recurrences or sec-
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Figure 11 -46 • Warthin tumor. l ow-power view showing a papil­
lary cystic tumor with a lymphoid stroma.

Figure 11-47 • Warthin tumor. High-powerview of epithelial
lining showing double row of oncocytes with adjacent lymphoid
stroma.

ondary tumor sites. Malign ant Wart hin tu mors (caret­
noma ex papillary cystadenoma Iymphomatosuml have
been reported but arc exceedingly rare.

MONOMORPHIC ADENOMA
The term monomorphic adenoma was originally used to
describe a group of benign salivary gland tumors demon­
strati ng a more uniform histopathologic pattern than the
common pleomorphic adenoma. In some classification
schemes. a varie ty of tumors were included under the
broad heading of monomorph ic adenoma. including
Warth in tumor. oncocytoma. basal cell adenoma. and
canalicular adenoma. Other aut hors have used this term
more specifically as a synonym just for the basal cell ade­
noma or canalicular adenoma. Because of its ambiguous
natur e. the term monomor phi c adenom a probably should
be avoided, and each of the tum ors menti oned should be
referred to by its more specific name.



CHAPTER 11 • Salivary Gland Patllology

CANALICULAR ADENOMA
The canalicular adenoma is an uncommon tumor that
occurs almost exclusive ly In the minor saliva ry glands.
Because of its un ifor m microscopic pattern, the cana lic­

ularadeno ma also has been called a "monomorphic ade­
noma." However, beca use this term also has been

applied to other tu mors, its use probab ly shou ld be dis­
continued. Likewise. the term basa l cell adenom a some ­

times has been used synonymously for th is tumo r but
should be avoided because it refers to a separa te tumor
with differe nt clinical feat ures (see next topic) .

Clinical Features
The canalic ular adenoma shows a strik ing pred ilection
iorthe upper lip , wit h nearly 75% occurring in this loca­
tion. It represen ts the first or second most com mo n
tumor (along with pleomorp hic adenoma) of the upper
lip. The buccal mu cosa is the second most commo n
site. Occurrence in ot her minor sa liva ry gla nds is

uncommon. and canal icu lar adenomas of the parotid
gland are rare.

The tumor nearl y always occurs in olde r adults, with
a peak prevalence in the seventh decade of li fe. There is
a definite fema le predominance, rangi ng from 1.2 to i.8
females for each male.

The cana lic ular ade noma appears as a slowly
growing, pain less mass that usuall y ranges fro m several
millimeters to 2 em (Figure I i -48). It may be fi rm or
somewha t fluct uant to palpation . The overlying mucosa
may be nor mal in color or blu ish and can be mistaken
fora mucocele. How ever, mucoce les of the upper lip arc

rare. In some instances. the lesion has been noted to be
multifocal, w it h multip le separate tumors discovered in
the upper lip or bucca l mucosa.

Histopathologic Features
The microscopic pattern of cana licula r adenoma is
monomorph ic in natu re. This pattern is characterized by
single- layered cords of columnar or cubo ida l epitheli al
cells with deeply basophi lic nuclei (Figure 11-49). In
some areas, adjacent para llel rows of cells may be seen,
result ing in a bilayered appearance of the tumor cords.
These cells enclose ductal str uctures, someti mes in the
form of long canals. Larger cystic spaces often are cre­
ated. and the epit heliu m may demonstrate pap illa ry pro­
jections into the cystic lumina. The tumor cells arc sup­

ported by a loose co nnective tissue st ro ma with
prominent vascularity. Unl ike the appe arance in pleo­
morphic ade nom as, stroma l alterations, such as chon­

droid metap lasia, do not occur. A thin. fib rous capsule
often surrounds the tumor, al tho ugh inc ipient foci of
additional tumo rs sometimes are observed in the sur ­

rounding salivary gland tissue .
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Figure 11-48 • Can alicular ad enoma. Mass in the upper lip.
(Courtesy of Dr. John Fantasia.)

Figure 11-49 • Can alicular adenoma. Uniform columnar cells
forming canal-like ductal structures.

Treatment and Prognosis
The cana licu lar adenoma is best treated by local surgica l
excis ion . Recur rence is uncommon and act ua lly may rep ­
resent cases that are multifoca l in nature.

BASAL CELL ADENOMA
The basa l cell adenoma is a benign salivary tu mor that
derives its nam e from the basaloid appeara nce of the
tumo r cells. It is an uncommon neoplasm that rep resents

on ly I % to 2% of all salivary tu mors. Because of its un i­
form histopathologic appearance. it often has been clas­
sified as one of the monomorph ic adenomas. However.
as ment ioned previously, this term probab ly should be
avoi ded because of its imprecise and frequent ly con­

fusing definition. Also . ultrastructura l and immunohisto­
chemical studies have shown tha t basal cell adenomas
are not necessarily composed of only one cell type but
someti mes of a combination of salivary ductal epithe-
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lium and myoepithelial cells. The basal cell adenoma
shows some histopathologic s imilarity to the ca na licula r
ad enoma : in the past. these two terms have been used
synony mous ly. However. his top at ho logic an d clin ical
differences can be not ed tha t warrant that they be co n­
sidered as distinct entities.

Clinical Features
Unlike the canalicula r adenoma. the basal cell adenoma
is primarily a tumor of the parotid gland, wit h around
75 % of all cases occurring there. However. the minor
gla nds represent the second most common site, specifi­
cally the gla nds of the up per lip a nd bucca l mucosa . The
tum or can occur at any age but is most common in
middle -a ged and olde r adults, with a pea k preva lence in
the seve nth decade of life. The tumor a ppea rs to be more
common in females. with some studies show ing as high
as a 2: I fema le-to-ma le ra tio.

Clinically. the basa l cell ad enoma appear s as a s lowly
growing. freely movable mass similar to a pleomorphic
adenoma. Most tumors are less than 3 em in diameter.
Parotid tumors usu ally are loca ted with in the superlicia l
lobe of the glan d.

One subtype, the membranous basal cell adenoma,
deserves separate mention. Thisform of the tumor appears
to be hered itar y, often occ urring in combination with skin
appendage tumors, suc h as dermal cy lindro mas a nd tri­
choep ithel iomas. Multiple bilatera l tumors may develop
within the parotids. Because these tumors often bear a
histopathologic resemblance to the skin tumors, they also
have been called de rmal an alogue tumors.

Histopathologic Features
The basa l celladenoma is us ua llyencapsulated or well cir­
cumscr ibed. The most common su btype is the so lidvar iant,
which cons ists of multiple is la nds a nd cords of ep ithelial
cells tha t a re suppo rted by a sma ll a mount of fibrous
st roma . The pe ripheral ce lls of these is la nds a re palisaded
a nd cuboida l to co lumna r in shape, s imilar to the micro­
scopic appearance of basal cell carcinoma. These periph­
eral cells are frequent ly hyperchromalic; the cen tral cells
of the islands tend to have paler staini ng nuclei. The cen­
tra l cells occasionally form edd ies or kerati n pea rls.

The tra becula r subtype demons tra tes narrow co rdlike
epithelia l st ra nds (Figure II-50). The tubu lar sub type is
cha rac terized by the forrna tlon of sma ll, round , ductl lke
struc tures . Freque nt ly, a mixture of histopathologic sub­
ty pes is seen.

The membranous basa l ce ll adenoma exhibits mu l­
tip le large lobular islands of tumor that are molded
together in a jigsaw pu zzle fashion . These is la nds are
surrounded by a thick layer of hyaline materiai , w hich
represents reduplicated basement membra ne. Similar
hyaline droplets a lso a re often fou nd among the ep ithe-
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lial cells. The microscopic appearance is similar to that
of a de rmal cy lindroma, one of the skin tumors with
which it is often associated.

Treatment and Prognosis

The treatmen t of basa l ce ll ade no ma is si milar to that of
pleomorphic adenoma a nd consists of complete surgical
removal. Recurrence is rare for most histopathologic sub­
types. However, the mem branous subtype has a 25% 10

37 % recurrence rate, possibly related to its multtfocal
nat ure.

The ma ligna nt counte rpart of the basa l cell adenoma
is the basal cell adenocarci noma, Most basa l cell ade­
nocarcinomas arise de novo, but some examples develop
from malignant degenerat ion of a preexist ing basal cell
ad enoma. Fortunately, these tum ors have a relatively
good prognosis; although loca l recur rence is common,
the tumor ra rely metastasizes or results in dea th .

DUCTAL PAPILLOMAS (SIALADENOMA
PAPILUFERUM; INTRADUCTAL PAPILLOMA;
INVERTED DUCTAL PAPILLOMA)
A number of saliva ry gland tumo rs can be characterized
micro scopically by a papil lomatou s patter n, the most
co mmo n being War thin tum or (pa pillary cystadenoma
Iymph om a tos um ). The sialadenoma papillifer um,
intraductal papi lloma , and inverted ductal pa pilloma
arc three rare salivary tumors that also show unique
papil loma tous features .

It also should be men tioned that , on occasion, the
common squamous papil loma (see page 316) of the oral
mucosa will arise at the site where a min or salivary gland
du el me rges with the surface epithe lium. Becau se of this
location, such squamous papi llomas also contain scat­
ter ed mucou s ce lls within the exop hytic papillary growth,
a nd these les ions have so meti mes been ca lled "ductal

Figure 11-50 . Basal cell adenoma. Parotid tumor showing
cords of basaloid cells arranged in a trabecular pattern.
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papillomas." However, it should be emphasized that these
lesions are viral (hu man papillomaviru s [HPv D surface
papilloma s and not primary salivary gland tum ors.

Clinical Features
The sialad enoma pap illiferum most commonly ari ses
from the minor saliva ry glan ds, especially on the palate ,
although it also has been reported in the parotid gland.
it usually is seen in old er adults and has a i .5: i mal e­
to- female rat io. The tumor app ears as an exophyt ic, pap ­
il lary surfa ce growth that is clinicall y similar to the
common squamous pap illoma.

The intraductal papil loma is an ill - defined lesion that
often has been confused with othe r salivary gland lesion s,
such as the papilla ry cystadenoma. it usuall y occurs in
adults and is most common in the minor salivary gland s,
where it appea rs as a submucosa l swe lling.

The inver ted ducta l pap ill oma is a rare tum or that has
been described only in the min or salivary glands of adults.

Figure 11-51 • Sialadeno ma papilliferum . Low-power view
showing a papillary surface tumor with associated ductal str uc­
tures in the superficia l lamina propria.

Figure 11-52 • Sialadenoma papill iferum. High-power view of
cystic areas lined by papillary, oncocytic epithelium.
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The lower lip and mand ibu lar vestibule are the most
common locations. The lesion usua lly appears as an

asymptomatic submucosal nodu le, whi ch sometimes may
show a pit or indentation in the overlying surface mucosa.

Histopathologic Features
At low powe r, the sialadenoma papil lif erum is somew hat
sim ilar to the squamous papilloma , exhibit ing multip le
exophyt ic papi llary project ions that are covered by strat­
ified squamous epithelium. This epithelium is contiguous
w ith a pro lifera tion of pap illomatous ductal epit helium
found below the surface and extending down ward into
the deeper connective ti ssues (Figure II -51). Multiple
ductal lumina are form ed, whi ch character ist ically are
lined by a double- rowed layer of cells consisti ng of a
luminal layer of tall columnar cells and a basilar layer of
smaller cuboidal cells (Figure I I -5 2). These ductal cells
often have an oncocytic app earance. An inflammatory
infil t rate of plasma cells, lymph ocyt es, and neutrophils is
characteris t ically present. Because of their microscopic
simi larity, th is tum or has been considered to be an ana­
logue of the cutaneous syri ngocystadenoma papi ll iferum .

The intraductal papilloma exhibits a dilated, unicystic
structure that is locat ed below the mucosal surface. It is
lined by a single or double row of cuboidal or columnar
epithelium, which has mu ltiple arborizing papi llary pro­
jections into the cystic lume n. In contrast. the inverted
ductal papilloma is composed primaril y of a proli feration
of squamoi d epithelium with multiple thick , bulbous pap­
ill ary pro jections that fill the ducta l lumen (Figure II - 53).

Figure 11- 53 • Inverted ducta l papilla . Papillary intraductal pro­
liferat ion located beneath t he mucosal surface. Higher-po wer view
shows both squamous cells and mucous cells (inset). (Co urtesy of
Dr. Dean K. White.)
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Th is epithelium may be cont iguous with the over lying
mucosal epithelium, commu nicating wi th the sur face
through a small pcrelike opening. Although th e tum or is
primaril y squamo us in nature. the luminal lining cell s of
the papilla ry pro ject io ns are oft en cuboidal or columnar
in shape, with scattered mucus-producing cells.

Treatment and Prognosis
All three form s of ductal papilloma are best treated by
conservative surgical excis ion. Recurrence is rare.

MUCOEPIDERMOID CARCINOMA
The mu coepidermo id carcinoma is one of the most
common sali vary gland malignancies. Becau se of it s
highl y var iable biologic potenti al. it wa s originally called
mucoepidermo id tumor. The te rm recogn ized o ne
subset that acted in a malignant fashion and a second
group that appeared to behave in a beni gn fash ion with
favora ble prognosis. However, it was later recogni zed
that even low-grade tumors occasiona lly could exhib it
malignant behavior; therefo re. the term mucoepidermoid
carcinoma is the preferred desig nat ion .

Clinical Fea tures
Most studies show th at the mucoep idermoid carcinoma
is th e most common malignant saliva ry gland neop lasm.
in the Unit ed States, it mak es up 10% of all major gland
tumor s and 15% to 2\ % of minor gland tumors. How ­
ever, Briti sh studies have show n a much lower relative
frequency, wit h mucoepidermoid carcinoma accounting
for only I % to 2% of major gland neop lasms and 9% of
mi nor gland tum ors. Perhaps a tr ue geographic differ­
ence exists in the prevalence of th is lesion.

The tumor occurs fairly evenl y over a wide age range,
extendi ng from th e second to sevent h decades of li fe.
Rarely is it seen in the first decade of life. However.
mucoepidermoi d carcino ma is th e most common malig­
nan t salivary gland tumor in children. A slig ht female
predil ect ion has been noted. Some tumors have been
associated w ith a previous histor y of radi atio n therap y
to the head and neck region.

The mucoepidermoid carcinoma is most common in
th e paro tid gland and usually appears as an asympto­
mat ic swelli ng. Mo st patients are aware of the lesion for
a year or less, alt hough some report a mass of many
years ' dura ti on . Pain or facial nerve pa lsy may develop.
usually in association w it h high -grade tumors. The
minor glands constitute the second most common site.
especially the pala te (Figure II-54) . Mi nor gland tumors
also typ ica lly appear as asymptomati c swe ll ings. which
are someti mes flu ctuant and have a blue or red colo r that
can be mistaken cl inica ll y for a mucocele. Alt hough the
lower lip, floor of mo uth, tongue. and retromolar pad

figure 11-54 • Mucoepide rmoid carcinoma. Blue-pigmented
mass of the poster ior lateral hard palate. (Courtesy of Dr. James F.
Drummond.)

areas are uncomm on locations for salivary gland neo­
plasia . the mucoepidermoid carc inoma is the most
commo n salivary tumor in each of these sites (Figure
I1- 551. Intraosseous tu mo rs (discussed next ) also may
develop in th e jaws .

Histopathologic Features
As its name implies. th e mucoepiderm oid carcinoma is
compose d of a mixture of mucus-producing cells and
squamous (epidermoid) cell s (Figures II - 56 to u-ss).
The mucous cells vary in shape but contain abundant
foa my cytoplasm that stains po sitively wit h mucin stains.
The epidermoid cells are characteri zed by squamoid fea­
tures. often demonstrat ing a polygonal shape, intercel­
lular br idges, and. rarel y. kerati niz at ion. In additi on, a
th i rd type of cell is typ ically present-the intermediate
cell . Thi s cell is basalo id in appearanc e and is believed
to be a pr ogen itor of th e mucou s and epidermoid cells.
Some tumors also show variab le numbers of clear cells.
w hic h somet imes can predominate the microscopic pic­
ture (Figure II-59). An associated lymphoid inti lt rate is
not unu sual and may be so prominent in some casesthat
th e lesion can be mi staken for a meta stat ic tum or within
a lymph nod e.

Tradi tio nally. mucoepiderm oid carcino mas have been
categori zed into one of th ree histopathologic grades
based on th e following;

I . Amount of cyst forma ti on
2. Degree of cyto logic atyp ia
3. Relative numbers of mucous, epidermoid. and

intermediate cells
Low-grad e tumors show prominent cyst formation,

min imal cellu lar atypia . and a relati vely high prop ortion
of mucou s cell s. High -grad e tum ors con sist of solid
islands of squamous and inte rm ediate cell s, which can
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Figure 11 -55 • Mucoepidermoid carcinoma. Ma ss of the tongue. Figure 11 -56 . Mucoepidermoid carcinoma. Low-power view of
a moderate ly well-differentiated tumor showing ductal and cystic
spaces surrounded by mucous and squamous cells.

•

•

Figure 11-57 • Mucoepidermoid carcinoma. Thi s low-grade
tumor shows numerous large mucous cells surrounding a cystic
space.

Figure 11 -58 • Mucoepidermoid carcinoma. High-power view
showing a sheet of squamous cells with focal mucus-p roducing
cells (left ) .

PARAMET ER POINT VALU E

GRADE TO TAL POI N T SCORE

Table 11-11 Mucoepidermoid Carcinoma: Grading
Parameters and Point values

HPF. High power flelds.

From Auclair PL, Goode RK, Ellis GL: Mucoepi dermoid carcinoma of
Intraoral salivary glands. Evaluation and app lication of grading cri­
teria in 143 cases, Cancer 69:2021-2030, 1992.

0-4
5-6
7-14-

Low

Intermediate

High

lnt racystic component < 20'7"0 +2

N eural invasion present +2
N ecrosis present +3
Four or more mitoses per 10 HPF + 3
Anaplasia present + 4

demonstrate considerable pleomorph ism and mitotic
activity. Mucus-producing cells may be infrequent, and
the tumor somet imes can be difficu lt to disti nguish from
squamous cell carcinoma.

Intermedi ate-grade tumors show features th at fa ll
be tween those of the low -grade and high-grade neo­
plasms. Cyst format ion occur s but is less prom inent
than that obse rved in low-grade tum ors. All th ree major
ce ll type s are present. but the inter mediate cells usu­
ally predominate. Cellular at ypia may or may not be
observed.

However, some experts have found that the relative
proportion of the three different cell types does not cor­
relate wit h progno sis. Instead. they have identi fied five
significant microscopic parameters. to which relat ive
point values have been assigned to determi ne the grade
of the tumor (Table II - II).
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Figure 11-59 . Mucoepidermoid carcinoma. Clear cell
mucoepidermoid carcinoma.

Treatment and Prognosis
The treatment of mucoepidermoid carcinoma is predi ­
cated by the locati on , histopa thologic grade, and cl in ical
stage of the tu mor, Ear ly -stage tumors of the parotid
often can be treated by subtotal parotidectomy w ith
preservation of the facial nerve, Advanced tumors may
necessitate total removal of the paro ti d giand, w ith sac­
rifice of the facial nerve, Submand ibular gland turn ersare
treated by total removal of the gland , Mucoepidermoid
carci nomas of the minor glands usuall y are t reated by
assured su rgical cxcls lon. For low- grade neoplasms.
only a modest margin of surrounding normal tissue may
need to be removed, but high-grade or large tumors war­
rant wider resection, similar to that required for squa­
mous cell carc inomas. If there is und erl yin g bone
destruction , the involved bone must be excised.

Radical neck dissection is indicated for patients with
clinical evidence of metastatic disease and also may be
considered for patients w ith larger or high-grade tumo rs.
Postoperat ive radiat ion therapy also may be used for
more aggressive tumors.

The prognosis depends on the grade and stage of the
tumor. Pa tients w it h low -grade tumors generally have a
good prognosis. Formost primary sites, local recurrences
or regional metastases are uncommon, and around 90%
to 95% of patients are cured. The prognosi s for those
with intermediate-grade tumors is slightly worse than
that for low-grade tumors. The out look for pat ients wi th
high -grade tumors is guarded. with only 30% to 54 % of
patients surviving.

For unknown reasons, submandibular gland tumors
are associated with a poorer outlook than those in the
parotid gland. Mucoep idermoid carcinoma s of the oral
minor salivary glands generally have a good prognosis,
probably becau se they are most ly low - to intermediate­
grade tumors. However. tumors of the tongue and floor
of the mouth are less predictable and may exhibit more
aggressive behavior.

INTRAOSSEOUS MUCOEPIDERMOID
CARCINOMA (CENTRAL MUCOEPIDERMOID
CARCINOMA)

On rare occasions. salivary gland tumors arise centrally
within the jaws. The most com mon and best- recognized
intrabony salivary tumor is the intraosseous mucoepi­
dermoid carcinoma. However, other salivary tumors
have been report ed to develop with in the jaws, including
adenoid cystic carcinoma. benign and malignant mixed
tumors, adenocarcinoma, acinic cell adenocarcinoma,
and monomorphic adenoma.

Several hypotheses have been proposed to expla in the
path ogenesis of intraosseous sali vary tumors. One theory
suggests that they may ari se from ectopi c salivary gland
ti ssue that wa s developmentally entrapped within the
jaws. However. the discovery of ectopic salivary tissueis
uncommon in biop sy specimens from the jawsand, there­
fore. thisseems an unlikely source formostintrabonysali­
vary tumors. Some maxil lary tumors may arise from
glands of the sinus lin ing, but this is often difficult to prove
or disprove. The most lik ely source for most intraosseous
tum ors is odontogenic epit helium. Mucus-producingcel ls
are common in odontogenic cyst linings, especially den­
tigerous cysts (see page 590). in add ition , many intra­
osseous mucoepidermoid carcinomasdevelop in associ­
at ion w ith im pacted teeth or odontogenic cysts.

Clinical and Radiographic Features
tn traosseo us mucoepidermoid carcinomas are most
common in middl e-aged adults and demonstrate a slight
female predilection. They are threetimesmore commonin
the mandible than in the maxilla and are most often seen
in the molar-ramu s area. The most frequent presenting
symptom is cort ical swelling, alth ough some lesions may
be discovered as incidental findings on radiographs. Pain,
tr ismus, and paresthesia are reported less frequently.

Radiographs usually reveal either a unilocular or mul­
tilocular radiolucency w it h well-defined border s (Figure
11- 601. However, some examples are characterized bya
more irregu lar and ill -defi ned area of bon e destruction.
Some cases are associa ted w ith an unerupted tooth and.
therefore. cl in ically may suggest an odontogenic cystor
tumor.

llistopathologic Features

The microscopic appearance of intraosseous rnucoepi­
dermoid carcinoma is similar to that of its soft tissue
counterpart. Mosttumorsarc low-grade lesions.although
high-grade mucoepidermoid carcinomas also havebeen
reported w ithin the jaws.

Treatment and Prognosis
The primary treatment modal ity for pa tients with
lnt raosseou s mucoepidermoid carcinoma is surgery;
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Figure 11-60 • Intrao sseou s mucoepidermoid carcinoma. Mul ­
tilocular lesion of the posterior mandible. (Courtesy of Dr. Joseph
[ Rnelli.)

adjunctive radiat ion therapy also somet imes is used.
Radical surgica l resection offers a better chance for cure
tha n do more conservative procedures, such as enucle­
ation or curettage. The local recurrence rate with con­
servative treatme nt is 40 %, in contrast to 13% for more
radical treat ment. Metastasis has been reported in about
12% of cases.

The overall prognosi s is fair ly good ; aro und 10% of
patients die, usually as a result of local recurrence of the
tumor.

ACINIC CEll ADENOCARCINOMA

The acinic cell adenocarci noma is a salivary gland
malignancy w ith cell s that show serous aci nar differen­
tiat ion. Because many of these tumors act in a non­
aggressive fashion and are associated wi th a good prog­
nosis. this neoplasm formerly was called aci nic cell
tumor, a nonspecific designation that did not indicate
whether the lesion was benign or malignant. However,
because some of these tumors do metastasize or recur
and cause death, it is genera lly agreed today that acin ic
cell adenocarci noma should be considered a low-grade
malignancy.

Clinical Features
Around 85 % of all acinic cell adenocarcinoma s occur in
the parotid glan d. a logica l fin ding because th is is the
largest gland and one that is composed entirely of serous
elements. Most surveys have shown that this neop lasm
makes up I % to 3% of all parotid tumors, although one
study showed it represented 8.6% of all paro tid tumors
(see Table 11 -4 ). It is much less common in the sub­
mandibular gland, which is the site for only 2.7% to 4%
of these tu mors. About 9% of all acinic cell adenocarci ­
nomas develop in the oral mino r salivary glands, with

Figure 11-61 • Acinic cell adenocarcinoma. Small, nodular mass
of the hard palate. (Courtesy of Dr. Rick Canaan.)

the buccal mucosa , lip s. and pala te being the most
common sites (Figur e 11-61). Overall, around 2% to
6.5% of all minor salivary gland tum ors are acinic cell
adenocarcinomas.

The tumor occurs over a broad age range, wit h a
relat ively even peak prevalence stretc hing from the
second to the seventh decades of li fe; the mean age is in
the midd le 40s. Approximately 60% of cases occur in
women. The tumor usually appea rs as a slow ly grow ing
mass. and the lesion often is appea rs for many months
or years before a diagnosis is made. The tum or may be
otherwise asymptomatic, alth ough associated pain or
tenderness sometime s are reported. Facial nerve paral­
ysis is an infrequent but ominous sign for paroti d tumors.

Histopathologic Features

Acinic cell adenocarcinomas are highly var iable in their
microscopic appearance. The tumor often is well circum­
scribed and sometimes may even appear encapsulated;
however. some tumors exhibit an infiltrative growth pat­
tern. The most characteristic cell is one with features of
the serous acinar cell , with abundant granular basophilic
cytop lasm and a round, darkly stained eccent ric nucleus.
These cells are fairly uniform in appearance. and mitotic
activity is uncommon. Other cells may resemble in terca­
lated duct cells. and some tumors also have cells wit h a
clear, vacuolated cytoplasm.

Several grow th pattern s may be seen. The so lid
variety consists of numerous we ll-differentia ted acinar
cell s arranged in a pattern that resembl es normal
parotid gland ti ssue (Figu res 11- 62 and 11 - 63). In th e
mi crocystic varie ty . mult iple small cystic spaces are
created that may contain some mucinous or eosino­
phi li c mat er ial. In the papillary-cystic var iety, larger
cystic areas are form ed that are lin ed by epithelium
havi ng papi l lary project ion s into the cyst ic spaces
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Figure 11-63 • Acinic cell adenocarcinoma. High-power view of
serous ce lls with basophilic, granular cyto plasm.
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Figure 11-64 • Acinic cell adenocarcinoma. Pap illary-cyst ic
variant showing pro liferation of tumor cells into a large cystic space.

gland tum ors. Approx imately one third of patients have
recur rences locall y, and metastases develop in 10% to
15% of pat ients. From 6% to 26% of patien ts die of their
di sease. The prognosis for minor gland tum ors is better
than that for tumors ari sing in the major glands.

MALIGNANT MIXED TUMORS (CARCINOMA
EX PLEOMORPHIC ADENOMA; CARCINOMA
EX MIXED TUMOR; CARCINOSARCOMA;
METASTASIZING MIXED TUMOR)
Ma lignant mixed tumors represent malignant counter­
parts to the benign mixed tum or or pleomorphic ade­
noma . These uncomm on neopla sms constitute 2% to
6% of all sali vary tumors and can be divided into three
categories:

I. Carc inoma ex pleomorphic adenoma
ex mixed tum or)

2. Carcinosarcoma
3. Metastasizing mixed tumor
The most common of th ese is the carcinoma ex pleo­

morphic adenoma, whic h is characteriz ed by malig­
nant tran sforma tion of the epithelial component of a
previou sly benign pleomor phi c adenom a. The carcino­
sarcoma is a rare "mixed" tumor in which both carcino­
matous and sarcomatous elements are present. The
metastasizing mixed tumor has histopathologic fea­
tures that are identical to the common pleomorphic
adenoma (mixed tum or). In spi te of its benign appear­
ance, however, the lesion metastasizes. The metastatic
tumor also has a benign microscopi c appearance, usu­
ail y simi lar to that of the primary lesion.

Clinical Features
Carcinoma ex pleomorphic adenoma. There is fairly

convincing evidence that the carcinoma ex pleomorphic

(Figure 11 - 64) . Th e follicular varie ty has an app ear ­
ance similar to that of th yroid t issue. A lymphoid Inf il­
tr a te is not unusual , so met imes w ith germ inal center
for mation.

Treatment and Prognosis
Acinic cell adenocarcinomas confined to the superf icial
lobe of the paro tid gland are best treated by lobectom y;
for those in the deep lobe, total parotidectomy is usually
necessary. The facial nerve may need to be sacr ificed if it
is involved bytumor. Sub ma nd ibular tum ors are managed
by total removal of the gland. and min or gland tum ors are
t reated w ith assu red surgic al excis ion. Lymph nod e dis­
section is not indicated unless there is clinica l evidence
of metastati c disea se. Adjunctive radiation th era py ma y
be considered for uncontrolled local disease.

The aci nic cell adenocarcinoma is associat ed wi th one
of the better prognoses of any of the malignant salivary

Figure 11-62 • Acinic cell adenocarcinoma. Parot id tumor
demonst rat ing sheet of granular, basophilic serous acinar cells.
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Figure11·65 • Carcinoma ex pleomorphic adenoma. Mass of
the parotid gland.

adenoma represents a malignant tran sformation with in
what was previously a benig n neoplasm. First of all, the
mean age of patients w it h th is tumor is about t 5 years
older than that for the benig n pleomorphic adeno ma. It
is most com mon in middle-aged and older adults. wi th
a peak preva lence in the sixth to eighth decades of life.
In addition, patients may report that a mass has been
present for many yea rs, sometimes undergoing a recent
rapid growth with associated pai n or ulceration. How­
ever, some tumors may have a shor t duration . The histo­
pathologic features . which are discussed later, also sup­
port malignant transformation of a benign pleomorphic
adenoma. It has been noted that the risk for mal ignant
change in a pleomorphic adenoma increases with the
duratio n of the tumor.

Over 80 % of cases of carci noma ex pleomorphic ade­
noma are seen withi n the major glands, prima rily the
parotid gland (Figure 11-65). Near ly two thi rds of mi nor
salivary gland cases occur on the pal ate (Figure tJ -66).
There is a slight female predi lection. Alt houg h pai n or
recent rapid grow th is not unusual. many cases presen t
as a pai nless mass that is indistingui shable from a
benign tum or. Parot id tum ors may produce facia l nerve
palsy.
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Figure 11·66 • Carcinoma ex pleomorphic adenoma . Painful,
ulcerated mass of th e palate.

Carcinosarcoma. Th e carci nosarco ma is an extremely
rare tum or. Most cases have been reported in the parot id
gland, but the lesion also has been seen in the sub­
mand ibular gland and min or saliva ry glands. The clin­
ical signs and sympto ms are similar to those of the car­
cinoma ex pleomorphic adenoma . Some pat ients have a
previou s history of a benign pleomorph ic adenoma,
alth ough other cases appear to arise de novo.

Metastas izing mixed tumor. The metastasizing mixed
tumor is also quite rare. As with other malignant mixed
tum ors, most cases originate in the parotid gland, but
the primary tumor also may occu r in the subman dib ula r
gland or minor salivary glands. Metastases have been
found most frequent ly in the bones or lu ng. but they also
can occur in other sites. such as regional lymph nodes
or the liver. Most pat ients have a his tory of a benign
mixed tu mor, which may have been excised many years
earlier. Many times the primary tumor exhib its multiple
recurrences before metastasis occurs.

Histopathologic Features
Carcinoma ex pleomorphic adenoma, The carcinoma

ex pleomorphic adenoma shows a variable microscopic
appearance. Areas of typical benign pleomorphic ade­
noma usually can be fou nd and may constitute most or
only a small portion of the lesion. Within the tumor are
areas of malignan t degeneration of the epithelial com­
pone nt . character ized by cellular pleomorph ism and
abnormal mitot ic acti vity (Figure t1-67) . This change is
most often in the form of a poo rly di fferentiated adeno­
carcinoma, bu t ot her patterns also can develop.
inc luding polymorphous low-grade adenoca rci noma,
mucoepidermoid carcinoma, and adeno id cystic carci­
nom a. The mali gnan t compo nent ofte n has an aggres­
sive growth pat tern . wi th capsular invasion and infilt ra-
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Figure 11-67 • Carcinoma ex pleo morphic adenoma. A. Medium-power view ofthe benign por­
t ion of the tumor showing sheets of plasmacyt oid myoepithelial cells within a myxoid background.
B, Malignant portion ofthe tumor showing epithelial cells with pleomorphic nuclei.

B

"tion into surrounding tissues. However, in rare instances
it is discovered as a small focus w ithin the center of an
encap sulated mixed tumor. Because such tumors have a
markedly better prognosis than invasive tumors, they
have been designated as noni nvasive carci noma ex
mixed tumor or carci noma in situ ex mi xed tumo r.

Carcinosarcoma. The carcinosarco ma is a bipha sic
tumor, demonstrating both carcinoma tous and sarco­
matous areas. The epithelial component usuall y consists
of a poorly di fferenti ated adenocarcinoma or an undif­
ferentiated carcinoma. Th e sarcomatous portion often
predominates the tumor and is usually in the form of
chondrosarcom a but also may show characteri sti cs of
osteosarcoma, fibrosarcoma , liposarcoma, or ma ligna nt
fibrous histiocytoma . Some lesions have evidence of an
origin from a benign mixed tum or.

Metastasizing mixed tumor. The metastasizing mixed
tumor has microscopic features of a benign pleomorphi c
adenoma , within bot h the primary and metastat ic sites.
Ma lignant histopathologic changes are not observed.

Treatment and Prognosis
Carcinoma ex pleomorphic adenoma. Invasive carci­

noma ex pleomorphic adenoma usually is best treated by
w ide excision, possibly in conjunction wi th local lymph
node dissection and adju ncti ve radiation therapy. The
prognosis is guarded; the overallS-year surv ival rate
ranges from 25 % to 65 %, but this rate drops to 10% to
35% at 15 years. The prognosis is related to the histo­
pathol ogic subtype of the malignant componen t. One
study showed that well -differentiatedcarcino mas, such as
polymorphous low -grade adenocarcinoma . have nearly a
90% 5-year survival rate. In contrast, the out look is much

worse for patients with tumors tha t are poor ly differenti­
ated or that have invaded more than 8 mm beyond the
residual capsule or benign residual tumor. However, for
cases of in situ (noninvasive) carcinoma ex mixed tumor,
the prognosis is similar to that for benign mixed tumor.

Carcinosarcoma. Carcinosarcoma s are treated by rad­
ical surgical excision, which may be combined with radi­
ation therapy and chemoth erapy. The prognosis is poor.
with arou nd 75% of pat ients eit her dyin g from their dis­
ease or suffering from recurrent local tumor or metastases.

Meta sta sizing mixed tumor. T he treatment for a meta­
stasizi ng mixed tum or consists of surgical excision of
both the prima ry tumor and metastatic sites. A mortality
rate of 22 % has been reported.

ADENOID CYSTIC CARCINOMA
The adenoid cystic carci noma isone of the more common
and best- recogni zed salivary malignancies. Because of its
distinctive histopath ologic features. it wasoriginally called
a cyli ndro ma, and this term still is used sometimes as a
synonym for this neoplasm. However, use of the term
cylindroma probabl y should be avoided today because the
same term is used for a skin adnexal tumor that has a
markedly di fferent clini cal presentation and prognosis.

Clinical and Radiographic Features
T he adenoid cystic carc inoma can occur in any salivary
gland site, but approxim atel y 50% develop w ithin the
min or salivary glands. The pa late is the most common
site for min or gland tum ors (Figure 11 - 68). The remaining
tumors are found mostly in the parotid and subman­
dibular glands, wi th a fairl y even distribution between
these two sites. On an individual basis, however. a
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Figure 11~ 68 • Adenoid cystic carcinoma. Painful mass of the
hard palate and maxillary alveolar ridge. (Cou rtesy of Dr. George
Blozis.)

striking diffe rence can be seen among the vari ous gland s.
in the parotid gland, the adenoid cyst ic carcin oma is rel­
atively rare, consti tu ti ng onl y 2% to 3% at all tumors. In
the submandibular gla nd, this tumor accounts for 12%
to 17% of all tumors and is the most common malig­
nancy. It is also relat ively common among palatal sali­
vary neopla sms; it represents 8% to 15% of all such
tumors. The lesion is most common in middle-aged
adults and is rare in people younger than age 20. There
is a fairly equal sex distribution, although some studies
have shown a slight female pred ilection .

The adenoid cystic carcinoma usually appears as a
slowly growing mass. Pain is a common and important
finding, occasion all y occurring early in the cou rse of the
disease before there is a noti ceable swell ing. Patients
often complai n of a constant , low-grade, dull ache, which
gradually increases in intensity. Facial nerve paralys is
may develop w ith parotid tumors. Palatal tumors can be
smooth surfaced or ulcerated. Tumors arising in the
palate or maxillary sinus may show radiograph ic evi­
dence of bone destr uct ion (Figure 11 - 69).

Histopathologic Features
Theadenoid cystic carcinoma is composed of a mixture
of myoepit helial cells and ducta l cells that can have a
varied arrangement (Figure 11 - 70). Th ree major pattern s
are recognized; (t) cribrifo rm , (2) tub ular, and (3) solid.
Usually a comb inat ion at these is seen, and the tumor is
classi fied based on the predominant pattern .

The cribriform pattern is the most classic and best­
recognized appeara nce, cha racterized by islands of
basalaid epithelial cells that contain mu ltiple cylindric,
cystlike spaces resembl ing Swiss cheese. These spaces
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Figure 11·69 • Adenoid cystic carci noma. Computed tc rnog­
raphy scan of this massive palatal tum or shows extensive destruc­
tion of the hard palate with extension of the tumor into the nasal
cavity and both maxillary sinuses. (Courtesy of Dr. Kevin Riker.)

Figure 11·70 • Ad enoid cystic carcinoma. Islands of hype rchro­
matic cells forming cribriform and tu bular structures. Inset shows
a high-power view of a small cribriform island.

oft en conta in a mildl y basophil ic mucoid materia l. a
hya lini zed eosinophil ic product , or a combined mucoid ­
hyali nized appearance. Sometime s the hyalin ized mate­
rial also surrou nds these cri bri form island s (Figure
11 - 71 ), or small st rands of tumor are found embedded
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Figure 11-71 • Adenoid cystic carcinoma. The tumorce lls are
surrounded by hyalinized material.

Figure 11-72 • Adenoid cystic carcinoma. Perineural invasion.

w it hin thi s hyaiinized "s troma." The tumor ceils are
smail and cuboidal. exhibiting deeply basoph ilic nuclei
and little cytoplasm. Th ese ceils are fair ly uniform in
appearance, a nd mit oti c activity is rarely seen.

In the tubular pattern , the tumor ceils are similar but
occur as mu ltip le smail ducts or tub ules with in a hyal in­
lzed stroma. The tubu lar lumina can be lined by one to
several layers of cells, 'and sometimes both a layer of
ductal ceils and myoepithei ia l ceil s can be discerned.

The sol id variant consists of larger island s or sheets
of tumor ceils that demo nstrate li tt le tendency toward
duct or cyst formation . Unli ke the cr ibriform and tubular
patterns, ceilular pieomorp hism and mi totic activity. as
well as focal necrosis in the center of the tum or island s.

may be observed.
A high ly character ist ic feature of adeno id cystic car­

cin oma is its tend ency to show per ineural invasion
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(Figure 11 - 72), which probably corre sponds to the com­
mon clinical find ing of pain in these patients. Sometimes
the ceil s app ear to have a sw irling arrangement around
nerv e bundles. How ever, perineu ral invasion is not

pat hognom on ic for adenoid cystic ca rcinoma; italso may

be seen in other salivary malignancies. especiaily poly­
morphous low-grade ade nocarcin oma s.

Treatment and Prognosis

Adenoid cysti c ca rcinoma is a relent less tumor that is
pro ne to loca l recurrence and eventual distant metas­

tasis. Surgical excision is usually the treatment of choice,
and adjunct radiatio n therapy may slight ly improve
pa tien t survival in some cases. Because metastasis to
regiona l lymph nodes is uncommon, radical neck dis­
sect ion typicall y is not indicated . Because of the poor
overa ll progn osis, regard less of treatm ent, clinicians

shouid be cautioned against needlessly aggressive and
mutilating surgical procedure s for large tumors or cases
already show ing metastases.

Beca use the tum or is prone to late recu rrence and
metastasis, the S- year survival rate has little sign if icance
a nd does not equate to a cure. T he 5-yea r survival rate
may be as high as 70% . but thi s rate cont inues to
decrease over time. By 20 years, on ly 20% of patients
are still alive. Tumors wi th a solid histopathologic pat­
tern are associa ted with a worse outlook than those with
a cribriform or tubular a rrangement. With respect to site,
the progno sis is poorest for tum ors arising in the maxil­

lary sinus and submandibular gland. Mo st studies have
shown th at microscopic identifi cat ion of peri neural inva­
sion has littl e effect on the prog nosi s.

Death usually resul ts fro m local recurrence or distant
metastases. Tumorsof the palate or rnaxl llary sinus even­
tual iy may invade upwa rd to the base of the brain.
Meta stati c spread most commonly occurs to the lungs
and bo nes.

POLYMORPHOUS LOW-GRADE
ADENOCARCINOMA (LOBULAR CARCINOMA;
TERMINAL DUCT CARCINOMA)
The pol ym orp hou s low-grade adenoca rci noma is a
recently recogni zed type of salivary malignancy that was
first described in i 983. Before its identification as a dis­
ti nct entity. examples of th is tumor were categorized as
pleomorphic adenoma. an unspecified form of adeno­
carcinoma , or sometimes adenoid cystic ca rcinoma.

On ce recog nized as a specific entity, however. it wa s real­
ized that this tum or possesses di stin ct clin icopathologic
features and is one of the more common mi nor salivary

gland malignancies.



CHAPTER 11 • Sa livary Gland Pathology

Clinical Features
The po lymorphous low -grade adenoca rcinoma is
almost exclu sively a tum or of the minor salivar y glands.
However, rare examp les also have been reported in the
major gland s. either ari sing de novo or as the malignant
component of a carcin oma ex pleomorph ic adenoma .
Sixty- five percen t occur on th e hard or soft palat e
(Figure 11 - 73). wi th th e upp er lip and buccal mucosa
being the next most comm on locations. It is most
common in older adul ts. having a peak prevalence in the
sixth to eighth decades of life. Two th ird s of all cases
occur in females.

The tumor most ofte n appears as a pain less mass
that may have been pre sent for a long ti me with slow
growth. Occasio nally. it is associat ed wi th bleeding or
discomfort. Tumo r can erode or infil t rate the underlyi ng
bone.

Histopathologic Features
The tumor cell s of poly morphous low -grade adenocar ­
cinomas have a decepti vely uniform appea rance. They
arc round to po lygonal in shape. with ind istinct cell bo r­
ders and pale to eosinophilic cytop lasm. The nuclei may
beround. ovoid . or spi ndled; these nuclei usua lly are pale
staining, alt hough they can be more basophilic in some
areas. The cells can exhibi t di fferent growth patterns .
hence. the polymorphous ter m. The cells may grow in a
solid patt ern or form cords, ducts, or larger cystic spaces.
In some tumors, a cribriform pattern can be produced
that mim ics adenoid cyst ic carcinoma (Figure I i -74 ).
Mitotic figures are uncommon.

At low power, the tumor sometimes appears well cir­
cumscribed. However, the periphe ral cells are usuall y
infiltrative, invading the adjacent t issue in a single- file
fashion (Figure 11 - 75). Extension into underlying bone
or skeletal mu scle may be observed, The stroma is oft en
mucoid in nature, or it may demonstrate hyalin ization.
Perineural invasion is common- another feature that
may cause the tumor to be mi staken for adenoid cystic
carcinoma (Figure 11- 76). However. a distincti on between
these two tum ors is important becau se of their vastly dif­
ferent prognoses.

Treatment and Progno sis
The polymorp hous low-grade adenocarcinoma is best
treated by wide surgical excision, sometimes including
resect ion of the under lyi ng bon e. Metastasis to regional
lymph nodes is relatively uncommon, occurring in just
under 10% of pati ents. Therefore, radi cal neck dissec­
tion seems unwarran ted unless there is clinical evidence
of cervical metastases. Distant metastasis is rare.
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Figure 11 -73 • Polymorphous low-grade adenocarcinoma.
Ulcerated mass of the posterior lateralhard palate.

Figure 11-74 • Polymorphous low-grade adenocarcinoma . This
medium-power view shows a cribriform arrangement of uniform
tumor cellswith pale-staining nuclei.

Figure 11·75 • Polymorphous low-grad e adenocarcinoma.
Pale-staining cells which infiltrate assingle-file cords.



• 430

Figure 11-76 • Polymorphous low-grade adenocarcinoma.
Perineural invasion.

The overall prognosis is relat ively good. Recurrent
disease has been repo rted in 9% to 17% of all pat ient s.
but thi s usuall y can be controlled w it h reexcision . Death
from tumor is rare but may occur secondary to direct
extension into vital structures. Mi croscopic identifica­
tion of perineural invasion does not appear to affect the
progno sis.

SALIVARY ADENOCARCINOMA, NOT
OTHERWISE SPECIFIED
In spite of the wide variety of sali vary gland malignan­
cies that have been specifically identified and catego­
rized. some tumors still defy the existing classification
schemes. These tumo rs usually are designated as sali­
vary adenocarcinomas. not oth erwise specified (NOS).

Clinical and Histopathologic Features
Because these adenocarcinomas repre sent such a
diverse gro up of neoplasms. it is di fficu lt to generalize
about their clinical and microscopic features. Like most
saliva ry tumors. they appear to be most commo n in the
parotid gland. followed by the mino r glands and the sub­
mandibula r gland (Figures 11- 77 and 11-78). They may
present as asympt omatic masses or cause pain or facial
nerve paralysis. The microscopi c appearance is highly
variable but demonstrates features of a glandula r malig ­
nancy w ith eviden ce of cellular pleomorphism. an infil ­
trat ive growth pattern . or bot h. These tumors exh ibit a
w ide spectrum of dif ferentia ti on. ranging from well ­
differentiated. low-grade neopl asms to poorl y di fferen­
ti ated. high-grade malignancie s.

As these tumors are studied more. it should be pos­
sible to classify some of them into separate, specific
categories and allow more defin iti ve analyses of their
clinical and microscopic features.

ORAL & MAXILLOFACIAL PATIIOLOGY

Figure 11-77 • Salivary aden ocarcinoma. "Clear cell" adenocar­
cinoma of the submandibular gland.

Figure 11-78 • Salivary adenocarcinoma. Mass of the posterior
lateral hard palate.

Treatment and Prognosis
The prognosis for salivary adenocarcinoma (NOS) is
guarded. but patients with early- stage.well-differentiated
tumors appear to have a better ou tcome. The survival rate
is better for tumors of the oral cavity than for those in the
major salivary glands.
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FIBROMA (IRRITATION FIBROMA;
TRAUMATIC FIBROMA; FOCAL FIBROUS
HYPERPLASIA; FIBROUS NODULE)
T he fibroma is the most common "tumor" of the oral
cavity. However. it is doubtful that it represents a true
neoplasm in most instances; rather. it is a reactive hyper­
plasia of fibrous connective t issue in response to local
irritation or trauma.

Clinical Features
Although the irr ita tion fibroma can occur anywh ere in the
mou th , the most common location is the buccal mucosa
along the bite line . Presumab ly. this is a consequence of
trauma from biting the cheek (Figures 12- 1 and 12- 21.
The labial mucosa. tong ue. and gingiva also are com mon
sites (Figures 12-3 and 12-4). tt is like ly that many gin­
gival fibromas represent fibrous maturat ion of a preex­
isti ng pyogenic granuloma. The lesion typ ically appears

Figure 12·1 • Fibroma . Pink nodule of the posterior buccal
mucosa near the level of the occlusal plane.

Figure 12-3 • Fibroma . l esion on the lateral border of the
to ngue.
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as a smooth-s urfaced pink nodule that is similar in color
to the surrounding mucosa. In black pat ients. the mass
may demonstrate gray ish brown pigmentation. In some
cases, the surface may appear white as a result of hyper­
keratosis from continued irritation. Most fibromas are
sessile. although some are pedunculated. They range in
size from tiny lesions tha t are only a couple of millime­
ters in diameter to large masses that are several cen­
timeters across; however. most fibromas are 1.5 cm or
less in dia meter. The lesion usually produces no symp­
toms, unless secondary trau matic ulceration of the sur­
face has occurred. Irritation fibromas are most common
in the fou rth to sixth decades of life. and the male-to­
female ratio is almost 1:2 for cases submit ted for biopsy.

Histopathologic Features
Microscopic examination of the irritation fibroma shows
a nodular mass of fibrous connective tissue covered by

Figure 12-2 • Fibroma. Black pat ient with a smooth-surfaced
pigmented nodu le on the buccal mucosa near the commissure.

Figure 12-4 . Fibroma. Smooth-surfaced. pink nodu lar massof
the palatal gingiva between the cuspid and first bicuspid.
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stratified squamo us epithe lium (Figures 12- 5 and 12- 6).
Thisconnect ive tissue is usua lly dense and collage nized,

although in some cases it is looser in nature. Th e lesion
is not encaps ulated; the fibrou s tissue instea d blends
gradually into the surro unding connective tissues. The
collagen bund les may be arra nged in a radiat ing, circula r,
or haphazard fashio n. The covering epit helium often
demonstra tes atrophy of the rete ridges because of the
underlying fibrous mass . How ever. the surface may
exhibithyperkera tosis from secondary t rauma. Scattered
inflammation may be seen, most often beneath the
epithel ial surface. Usually this inflammation is chron ic
and consists most ly of lymphocytes and plasma cells.

Figure 12-5 • Fibroma. l ow-power view showing an exophytic
nodular mass of dense fibrousconnectivet issue.

Figure 12-6 • Fibroma. Higher-power view demonstrating dense
collagen beneath the epithelial surface.
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Treatment and Prognosis
The irrita tion fibro ma is treate d by conse rvative surgical
excision; recur rence is extre me ly rare . How ever. it is

importa nt to submit the excised tissue for microscopic
exam ination beca use othe r benig n or ma ligna nt tu mo rs
may mimic the clinical appea rance of a fibro ma.

GIANT CEll FIBROMA
The gian t cell fibroma is a fibrous tumor with disti nctive
clinicopat hologic features. Unlike the traumatic fibroma,
it does not appe ar to be associated with chro nic irritation.

The giant cell fibroma representsapproximately 2% to 5%

of all oral fibrous prol iferat ions submitted for biopsy.

Clinical Features
The giant cell fibroma is typically an asymptornanc ses­
sile or peduncu lated nodule, usually less than I em in
size (Figu re 12- 7), The surface of the mass often appears
papil lary; therefore, the lesion may be cl in ically mistaken
for a papi lloma, Compared wi th the com mon irritation
fibroma, the lesion usually occurs at a younger age. In
about 60% of cases, the lesion is diag nosed during the
first 3 decades of life, Some studies have suggested a
slight female predilection. Approxima tely 50% of all
cases occur on the gingiva. The mand ibular gingiva is
affected twice as often as the maxil lary gingiva. The
tongue and palate also are com mon sites.

The retrocuspid pap i lla is a microscopically similar
developmenta l lesion that occurs on the gingiva lingual to
the mandibu lar cuspid. It is frequentl y bilateral and typ i­
cally appears as a small, pink papule that measures less
than 5 mm in diameter (Figure 12-8), Retrocuspid pap illae
are qu ite common , having been reported in 25% to 99%
of chi ldren and young adu lts. The prevalence in adul tsand
the elderly drops to 6% to 19%, suggesting that the retro­
cuspid papilla represents a normal anatomic variation that
disappea rs wi th age.

Figure 12-7 • Giant cell fibrom a. Exophytic nodule on the
dorsum of the tongue.
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Figure 12 -8 • Retrocuspid papilla. Bilateral papular lesions on
the gingiva lingual to the mandibular canines (arrows).

Histopathologic Features
Mi croscopic examinat ion of the giant cell fi broma reveals
a mass of vascular fibrous connective tissue, wh ich is
usuall y loosely arranged (Figure 12- 9). The hallmark is
the presence of numerous large, stellate fibrob lasts
w it hin the superfic ial connective ti ssue (Figure 12-101.
These cell s may contain several nuclei. Frequent ly, the
sur face of the lesion is pebbl y. The covering epitheli um
often is thin and at rop hic, alt hough the rete ridges may
appear narrow and elongated.

Treatment and Prognosis
The giant cell fi broma is treated by conservative surgical
excision. Recurrence is rare. Because of their character­
Isti c appearance, usually ret rocuspid papi llae can berec­
ogn ized cl ini call y and do not need to be excised.

Figure 12-9 • Giant cell fibroma. Low-power view showing a
nodular mass of fibrousconnective tissue covered by stratified
squamous epit helium. Note the elongation of t he rete ridges.

Figure 12-10 • Ciant cell fibroma. High-power view showing
multiple large stellate-shaped and multinucleated fibroblasts.

EPULIS FISSURATUM (INFLAMMATORY
FIBROUS HYPERPLASIA; DENTURE INJURY
TUMOR; DENTURE EPULIS)
The epulis f issural um is a tumo rlike hyperplasia 01
fibrous connective tissue that develops in association
with the fiange of an i ll- fitt ing comp lete or parti al den­
ture. Although the Simple term epulis sometimes is used
synonymously for epulis fissuratu rn, epulis is actually a
gener ic term that can be applied to any tumor of the gin­
giva or alveolar mucosa. Th erefore, some authors have
advocated not using this term, preferr ing to call these
lesions inflammatory fib rous hyperplasia or other descrip­
tive names. However. epulis fissuratum is still Widely
used today, and th is term is well understood by virtually
all cli nicians. Other examples of epulides include the
giant cell epuli s (peripheral giant cell granuloma) (see
page 449), ossifying fibroid epu lis (peripheral ossi­
fying fib roma) (see page 451 ), and congenital epulis
(see page 466),

Clinical Features
The epulis fissuratum typicall y appears as a single or
mu ltiple fo ld or folds of hyperpla stic tissue in the aive­
olar vestib ule (Figures 12-11 and 12- 12). Most often,
there are two folds of tissue, and the flange of the asso­
ciated denture fits conveniently into the fissure between
the fold s. The redundant tissue is usuall y firm and
fibrous, although some lesionsappear ery thematousand
ulcera ted similar to the app earance of a pyogenic gran­
uloma. Occasiona l examp les of epulis fissuratum
demons tr ate sur face areas of in flamm atory papillary
hype rp lasia (see page 442) . The size of the lesion can
vary fro m localize d hyperp lasias less than I em in size
to massive lesions that involve most of the length of the
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vestibule. The epulis fissuratum usually develops on the
facial aspect of the alveolar ridge, although occasional
lesions are seen lingual to the mandibular alveolar ridge
IFigure 12-13).

The epu lis fissuratum most often occurs in middle­
aged and olde r adu lts, as wou ld be expected w ith a
denture- related lesion. It may occur on eit her the max­
illa or mandible. The anterior portion of the jaws is
affected much more often than the posterior areas. There
isa pronounced femal e predilection; most studies show
that two th irds to three fourth s of all cases submitted for
biopsy occur in women.

Anot her simila r but less co mmon fibrous hyper ­
plasia, ofte n called a fibroepith elial polyp or Icaflike
denture fibroma , occurs on th e hard palate beneat h a
maxillary den ture. This characterist ic lesion is a flat­
tened pink mass that is attached to the palate by a
narrow stalk (Figure 12-14). Usually, the flattened mass
is closely applied to the pa la te and sits in a slightly
cupped out depress ion . However, it is easily lifted up
with a probe, w hic h demonstra tes its pedunculate d
nature. The edge of the lesio n often is serra ted and
resembles a leaf.

Histopathologic Features
Microscopic examination of the epulis fissuratum reveals
hyperplasia of the fibrous connective t issue. Often mul­
tiple fo lds and grooves occur w here the dentu re
impinges on the tissue (Figu re 12-15). The over ly ing
epithelium is frequen tly hyperparakeratotic and demon­
strates irregu lar hyperplasia of the rete ridges. In some
instances, the epitheli um shows inffammatory papillary
hyperplasia (see page 442) or pseudoepitheliomatous
(pseudocarc lnornatous) hyperplasia. Focal areas of

Figure 12-11 • Epulis fissuratum. Hyperplasticfoldsof tissue in
the anterior maxillary vestibule.
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ulceration are not unusua l, especially at the base of the
grooves between the folds . A variable chronic inflam­
matory infiltrate is present; sometimes, it may include

Figure 12-12 • Epulis fissuratum.A. Several folds of hyperplastic
tissue in the maxillary vestibule. B. An ill-fitting denturefits into the
fissure between two of the folds. (Courtesy of Dr.William Bruce.]

Figure 12-13 • Epulis fissuratum. Redundant foldsof tissue
arising in the floor of the mouth in association with a mandibular
denture.

A
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Figure 12-14 . Fibroepithelial polyp. Flattened mass of t issue
arising on the hard palate beneath a maxillarydenture; note its
pedunculated nature. Because of its serrated edge. this lesion also
is known as a leaflike denture fibroma. Associated inflammatory
papillary hyperplasia is visible in the palata l mid line.

cosi nophtls or show lym phoid fo lli cles. If minor saliv ary
glands are incl uded in the specimen, th ey usuall y show
chronic s taladerntts.

In rare instances. the form ation of osteoid or chon­
droid is observed . This unus ual-appearing product.
known as osseous and chondromatous metaplasia, is
a react ive phenomenon caused by chron ic ir rita tion by
the ill - fitting denture (see page 276). The irregular nature
of this bone or cart ilage can be microscop icall y dis­
turb ing. and the pathologist should not mistake it for a
sarcoma.

The denture-related fibroepltheh al polyp has a
narrow core of dense fibrous connect ive tissue covered
by strat if ied squamo us epitheliu m. Like the epulis fis­
suraturn, the overlying epit heli um may be hyperpla stic.

Treatment and Prognosis
The trea tment of the epulis fissura tum or fibrocpl thel la l
polyp consists of surgical removal. with microscopic
examination of the excised tissue . The ill -fitting denture
should be remade or relined to prevent a recu rrence of
the lesio n.

OR AL & MAXILLOFACIAL PATHOLOGY

Figure 12-15 • Epulis fissuratum. Low-power photomicrograph
de monstrating folds of hyperplastic fibrovascular connective
t issue covered by st ratified squamous epithelium.

INFLAMMATORY PAPILLARY HYPERPLASIA
(DENTURE PAPILLOMATOSIS)
Inflammatory papillary hyperplasia is a react ive ti ssue
growth that usua lly, alt hough not always, develops
beneath a denture. Some investigators classi fy th is lesion
as part of the spectrum of denture stomat it is (see page
192). Although the exac t path ogenesis is un known.
the con dition most often appea rs to be related to the
fol lowing:

• An ill-fitting denture
• Poor denture hygiene
• Wearing the dent ure 24 hours a day
Approx imately 20% of pat ients who wear their den-

lu res 24 hou rs a day have inf lammato ry papillary hyper­
plasia. Candida also has been suggested as a cause, but
any possible role appears uncertain .

Clinical Features

Inflammatory papil lary hyperplasia usually occu rs on
the hard pala te beneath a denture base (Figures 12-16
and 12- i 7). Early lesions may involve only the palatal
vault, alt hough advanced cases cover most of the palate.
Less freque nt ly, this hyperplasia develops on the eden­
tu lous mandibula r alveo lar ridge or on the surface of an
epulis fiss uratum . On rare occasions. the condition
occurs on the palate of a patie nt w it hout a dentu re. espe­
cia lly in people who habi tuall y breathe through their
mou th or have a high pa latal vault. Candida-associated
palatal papilla ry hyperplasia also has been report ed in
den tate pa tients with hum an imm unodeficiency virus
(HIV) infect ion .

Inflammatory papillary hyperplasia is usually asymp­
tomatic. The mucosa is erythematous and has a pebbly
or papillary surface. Ma ny cases arc associated with
dentur e stomatitis.
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Figure12-16 • Inflammatory papillary hyperplasia. Erythema­
tous, pebbly appeara nce of the palatal vault.

Figure 12-18 • Inflammatory papillary hyperplasia. Medium­
power view showingfibrous and epithelial hyperplasia resulting in
papillary surface projections. Heavy chronic inflammation is present.

Histopathologic Features

The mucosa rri infla mmato ry papii lary hyperpl asia exhi ­
bits numerous papillary growths on the surface tha t arc
covered by hyperpl astic stratified squamous epit helium
(Figure 12- 18). In advanced cases, this hyperp lasia Is
pscudoepitheliornatous in appearance, and the pathol­
ogist should not mistake it for carcino ma (Figu re 12-1 9).
The connective tissue can vary from loose and edema­
tousto densely collagcnlzcd. A chron ic inflammatory cell
infiltrate is usuall y seen, which cons ists of lymphocytes
and plasma cells . Less freq uently, po lymorphon uclear
leukocytes are also present. If underlying salivary glands
are present, they often show sclerosi ng sia laden itis .

Treatment and Progn osis

For very early lesions of inflammator y papiilary hyper­
plasia, removal of the dentu re may allow the erythema
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Figure 12-17 • Inflammatory papillary hyperplasia. An
advancedcase exhibiting more pronounced papular lesions of the
hard palate.

Figure 12-19 • Inflammatory papillary hyperplasia. Higher­
power viewshowing pseudoepitheliomatous hyperplasia of the
epithelium. This epithelium has a bland appearance that should
not be mistaken for carcinoma.

and edema to subside, and the ti ssues may resume a
more normal appearance. The condition also may show
imp rovement after topi cal or systemic ant ifungal therapy.
For more advanced and collagenized lesions, many clini­
cians prefer to excise the hyperplastic tissue before fab­
ricating a new denture. Various surgical methods have
been used, includin g the following:

• Pa rti al thickness or fu ll-thickness surgical blade
excision

• Curettage
• Elect rosurgery
• Cryosurgery
After surgery, the existi ng denture can be lined w it h a

temporary tissue conditioner that acts as a palatal
dressing and pro motes greater comfort. After heal ing, the
pat ient should be encouraged to leave the new denture
out at night and to keep it clean.
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FIBROUS HISTIOCYTOMA
Fibrous histio cytomas are a diverse group of tumors that

exhibit both fibroblastic and histiocytic different iatio n.
Alt hough the cell of origin is st ill uncertain . it may arise
from the tissue histiocyte, which then assumes fibrobla st ic
properties. Because of their variable nature, an array of
terms has been used for these lesions, incl uding der ­
matofibroma, sclerosing hemangioma, fibroxanthoma,
and nodular subepidermal fibrosis. Unli ke other fibrous
growt hs discussed previou sly in thi s chapter, the fibro us
histiocytoma is generally considered to represent a t rue
neoplasm.

Clinical Features
The fibrous histiocytoma can develop almost anywh ere in
the body. The most common site is the skin of the extrem­
ities, where the lesion is called a dermatofibroma. Tumors
of theoral and perioral region are uncommon. Although oral

Figure 12-20 • Fibrous histiocytoma. N odular mass on the
dorsum of the to ngue.

Figure 12-21 • Fibrous histiocytoma. l ow-power view showing a
moderately cellular nodular tumor of the to ngue.

ORAL & MAXILLOFACI AL PATHOLOGY

tumors can occurat any site. the most frequent location is
the buccal mucosa and vestibule. Rare intrabony lesionsof
the jaws havealso been report ed.Oral fibrous histiocytomas
tend to occur in middle-aged and older adults; cutaneous
examples are most frequent in young adults. The tumor is
usuallya painless nodular mass.and can vary in size from
a few millimeters to severalcentimeters in diameter (Figure
12- 20). Deeper tumors tend to be larger.

Histopathologic Features
Microscopically, the fibrous histiocytoma is characterized
by a cellular proliferation of spind le-shaped fibroblastic
cells wi th vesicular nuclei (Figures 12-21 and 12-22). The
margins of the tumor often are not sharp ly defined. The
tumor cells are arranged in short. intersecting fascicles.
known as a storiform pattern because of its resemblance to
the irregular, whorled appearance of a straw mat. Rounded
histiocyte- like cells, lipid-containing xantho ma cells, or
multinucleatedgiant cells can be seen occasionally, asmay
scattered lymphocytes.Thestroma may demonstrate areas
of myxoid change or focal hyali nization.

Treatment and Prognosis
Local surg ical excision is th e treatment of choice. Recur­

rence Is uncomm on, especially for superficial tumors.
Larger lesions of the deeper soft tissues have a greater
potential to recur.

FIBROMATOSIS
The f ib romatoses are a broad grou p of fibrous prolifer­
ati ons tha t have a biologic behavior and histopathologic
pattern that is int ermediate between those of benign
fibrous lesions and fib rosarco ma. A number of different
form s of fibro matosis are recognized throughou t the
body, and they often are nam ed based on their parti e-

Figure 12 -22 • Fibrous histiocytoma. High-power view demon­
strating stc rifcrm arrangement of spindle-s haped cells with vesic­
ular nuclei.
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ular cli nicopathologic features. In the soft ti ssues of the
head and neck, these lesions are frequently call ed ju ve­
nile aggressive fibrom atos es or extraabdo mi na l
desmoi ds, Simil ar lesions within the bone have been
called desmoplastic fibromas (see page 573).

Clinical and Radiographic Features
Soft tissue fibromatosis of the head and neck is a fi rm,
painless mass. which may exhibit rap id or insid ious
growth (Figure 12-23). The lesion mos t frequent ly occu rs
in chi ldren or you ng adults; hence, the term ju venile
fibromatosis. However, cases also have been seen in
middle-aged adul ts. The most common oral sit e is the
paramandibular soft t issue region , altho ugh the lesion
can occur alm ost anyw here. The tumor can grow to con­
siderable size. resul tin g in significan t facial disfigur e­
ment. Destruct ion of adjacent bone may be observed on
radiographs and other imaging studies.

Figure 12- 23 • Fibromatosis. Locally aggressive proliferation of
fibrous connective tissue of the lingual mandibular gingival mucosa.

Figure 12-24 . Fibromatosis. Streaming fascicles of fibroblastic
cells that demonstrate little pleomorphism.
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Histopathologic Features
Soft ti ssue fibromatosis is characterized by a cellu lar pro­
liferation of spind le-shaped cell s tha t are arranged in
streaming fascicles and arc associated with a variable
amount of collagen (Figure 12- 24). The lesion is usually
poorl y circumscr ibed and infil t rates the adjacent tissues.
Hyper chro mat ism and pleomorp hism of the cell s should
not be observed.

Treatment and Prognosis
Because of its locall y aggressive nat ure, the prefe rred
treatm ent for soft tissue fibromato sis is wide excision
that includes a generous margin of adjacent normal tissues,
A 23% recurrence rate has been reported for oral and para­
oral fibromatosis, but a higher recurrence rate hasbeennoted
for other head and neck sites. Metastasisdoes not occur.

MYOFIBROMA (MYOFIBROMATOSIS)
Myofibroma is a rare spindle cell neoplasm that consists
of myofi brob lasts (i.c.. cells wi th both smoo th muscle and
fibrob last ic featu res). Such cells are not specific for this
lesion, however, because they also can be identified in
ot her fibrous proli feratio ns, Although it was origina lly
described as a multicentric tumor process affecting
infan ts and young children (myofibrornat osts) , it is now
recognized tha t most cases of the tumor are solitary and
that it can occur at any age.

Clinical and Radiographic Features
Although myofi brom as are rare neoplasms, they demon ­
strate a predilection for the head and neck region . The
tu mor occurs most frequent ly in the fi rst four decades of
life. w it h a mean age of 27 years. The most common oral
location is the mand ible. foll owed by the lips. cheek. and
tongue. The tumor is typica lly a painless mass that some­
times exhib its rapid enlargemen t. Int rabony tumo rs
create radi olucent defects that usuall y tend to be poorl y
defined. alth ough some may be well defined or multiloc­
ular (Figure 12- 25). Mult icentric myofibromatosis pr ima­
ril y affects neonates and infants w ho may have tumors of
the skin, subcutaneous tissue. muscle, bone. and viscera.

Histopathologic Features

Myofi bro mas are composed of interlaci ng bundles of
spindle cells wi th tapered or blun t- ended nuclei and
eosinophilic cy top lasm (Figure 12- 26). Nod ular fascicles
may al terna te w ith more cell ular zones. im part ing a
biph asic appearance to the tum or. Scattered mit oses are
not uncommon. Cent rally, the lesion is often more vas­
cular w ith a hemangloperl cytoma-l ike appearance. The
tum or cells are positive for smooth muscle actin and
muscle- specific act in wi th immunohistochemistry. but
they are negative for desrnin .
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Treatment and Prognosis
Soli tary myofibromasare usually treated by surgical exci­
sion. A small percentage of tum ors w ill recur after treat­
ment , but typicall y, these can be contro lled w ith reexci­
sian. Multi focal tumors ar ising in soft tissues and bone
rarely recur after surgical excision. Spontaneous regres­
sion may occur in some cases. However, myofibromatosis
involving the viscera or vital organs in infants can act more
aggressively and sometimes proves to be fatal.

Figure 12-25 • Myofibroma. Computed tomography (CT) sca n
showing an expansile lytic mass of the posterior mandib le on the
left side of the illustration. (Courtesy of Dr. Timothy Armanini.)

ORAL FOCAL MUCINOSIS
Oral focal mu cinosis is an uncommon tu morlike mass

that is believed to represent the ora l counterpart of cuta­
neous focal mucinosis or a cutan eou s myxoid cyst. The
cause is unknown, although the lesion may resul t from
overproduction of hyaluroni c acid by fibroblasts.

Clinical Features
Oral focal mucinosis is most common in young ad ults
and shows a 2: I fema le- to-ma le predilect ion . The gin­
giva is the most common site; two thirds to three fourths

of all cases are found there. The hard palate is the second
most comm on locatio n. The mass rarely appears at

other oral sites. The lesion is usua lly a sessile, painless
nodul a r ma ss that is the same color as the surro unding
mucosa (Figure 12-2 7). Th e surface Is typicall y smooth
and nonulccrated. alt hough occasio nal cases exhib it a
lobulated appeara nce. The size varies from a few mil ­
lim eters up to 2 em in diameter. Th e pat ient often has
been awa re of the mass for many months or years before
the diag nosis is made.

Histopathologic Features
Microscopic exa minati on of oral focal mucinosis shows

a well- loca l ized but nonencap sulated area of loose,
myxoma tous connect ive tissue surrounded by denser,
normal collagenous connect ive ti ssue (Figures 12- 28
and t 2-29). The lesion is usually found jus t beneath
the surface epit heli um and often causes flattening of
the rete r idges. The fibroblasts w ithi n th e mucinous
area can be OVOid, fusiform, or stellate. and they may
demon strate delicate, fib r illa r processes. Few capil ­
lar ies are seen w ithin the lesion , especiall y com pared
w it h the surrounding denser co llagen. Similarl y, no sig-

Figure 12 -26 • Myofibromatosis. Proliferation of spindle-shaped
cells with both fibroblastic and smooth muscle features.

Figure 12·2 7 . Oral focal mucinosis. Nodular mass arising from
the gingiva between the mandibular first and second molars.
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nificant inflammation is observed, although a perivas­
cular lymphocyt ic infil t rate often is noted w ith in the
surrounding collagenous connective tissue. No appre­
ciable reticulin is evident w ithin the lesion, and special
stains suggest tha t the mucinous product is hyaluron ic
acid.

Treatment and Prognosis
Oral focal mucinosis is treated by surgica l excisio n and
does not tend to recur.

f igure 12-28 • Oral focal mucinosis. Low-power view showing a
nodular mass of loose, myxomatous connective tissue.

~ .
~ , ....

Figure 12 -2 9 • Oral focal mucinosis . Higher-power view demon­
strating the myxomatous change to the connective tissue.
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PYOGENIC GRANULOMA
The pyogenic granulo ma is a common tumo rlike growth
of the oral cavity that Is considered to be nonn eoplastic
in nature. Although it was origina ll y thought to be
caused by pyogen ic orga nisms. it is now believed to be
unre lated to infecti on. Instead, the pyoge nic gra nuloma
is thought to represent an exubera nt tissue response to
local irritation or trauma . In spite of its name, it is not a
true granuloma.

Clinical Features

The pyogenic granuloma is a smoo th or lobu lated mass
that is usuall y pedunculated, al though some lesions are
sessile (Figures 12-30 to 12-32). The surface is cha rac­
teristicall y ulcerated and ranges from pink to red to
purple. depending on the age of the lesion. Young pyo­
gen ic granul omas are highl y vascular in appearance ;

Figure 12-30 • Pyogenic granuloma. Erythematous, hemor­
rhagic mass arising from the maxillary anterior gingiva.

Figure 12 -31 • Pyogenic granul om a. Ulcerated and lobulated
mass on the dorsum of the tongue.
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Figure 12-32 • Pyogenic granuloma. Unusually large lesion
arising from the palatal gingiva in association with an orthodontic
band. The patient was pregnant.

older lesions tend to become more collagenized and pink.
They vary fro m small grow ths only a few mill imeters in
size to larger lesions that may measure several centime ­
ters in diameter. Typica lly, the mass is pai nless. al though
it often bleeds easily because of its extreme vascularity.
Pyogenic granulomas may exhibit rap id growth. whi ch
may create alarm for both the patient and e1 inician, who
may fear that the lesion might be malignant.

Oral pyogenic granu lomas show a striking predilec­
tion for the gingiva. w hich accounts for 75% of all cases.
Gingival irritation and inf lammat ion that result from poor
ora l hygiene may be a precipi tat ing factor in many
patients. The lips. tongue, and buccal mucosa are the
next most common sites. A history of trauma before the
development of the lesion is not unusual, especially for
extrag ingiv al pyogenic granulomas. Lesions are slight ly
more co mmon on th e maxill ary gingiva than th e
mandibular gi ngiva; anlerior areas are more frequently
affected than poste rio r areas. T hese lesions are muc h
more common on the facial aspect of the gingiva than
the lingual aspect; some extend between the teeth and
invo lve both the facial and lingual gingiva.

Alt hough the pyogenic granu loma can develop at any
age, it is most common in children and young adults.
Most studies also demo nstra te a defin ite female predilec­
t ion . possibly because of the vascular effects of female
horm ones. Pyogenic gra nulomas of the ging iva fre­
quently develop in pregnant women, so much so, that
the terms pregnancy tumor or granuloma gravidarum often
are used. Such iesions may begin to develop dur ing the
first trim ester. and their incidence increases up thro ugh
the seventh mon th of pregnancy. The gradual ri se in
development of these lesions th roughout pregnancy may

ORAL & MAXILLOFACIAL PATIIOLOGY

Figure 12-33 • Pyogenic granuloma. A. Large gingival mass ina
pregnant woman just before childbirth. B, The mass has
decreased in size and undergone fibrousmaturation 3 months
after childbirth. (Courtesy of Dr. George Blozis.]

be rela ted to the increasing levels of estrogen and prog­
esterone as the pregnancy progr esses. After pregnancy
and the return of normal hormo ne levels. some of these
pyogenic granulomas reso lve without trea tment or
undergo fibrous maturation and resemble a fibroma
(Figure 12- 33).

Epuli s granu lomatosa is a term used to describ e
hyp erplastic growths of granulation tissue that some­
l imes arise in healing extraction sockets (Figure 12- 34).
These lesions resemble pyoge nic granu lomas and usu­
ally rep resent a granu lation tissue reaction to bony
sequestra in the socket.

HistopathoJogk Features

Microscopic examination of pyogenic granulomas shows
a highly vascular proliferation that resembles granula­
tio n tissue (Figures 12- 35 and 12- 36). Numerous small
and larger endoth el ium- li ned channels are formed that
are engo rged wi th red blood cells. These vessels some-

A
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Figure 12-34 • Epulis granulomatosa. Nodular mass of granula­
tion tissue that developed in a recent extraction site.

Figure 12-35 • Pyogen ic granuloma. l ow-power view showing
an exophytic mass of granulation -like tissue with an ulcerated
surface.

times are organized in lobular aggregates. and some
pathologists requi re this lobu lar arrangement for the
diagnosis (lobular capillary hemangioma). The surface is
usually ulcerated and replaced by a thick fib rinopurulent
membrane. A mixed inflammatory cell infi ltrate of neut ro­
phils. plasma cells, and lymphocytes is eviden t. Neutro­
phils are most prevalent near the ulcera ted sur face;
chronic inf lamm ator y cells are found deeper in the spec­
imen. Older lesions may have areas with a more fibrous
appearance. In fact, many gingival fib rom as probab ly
represent pyoge nic granu lomas that have undergone
fibrous maturation .

Treatment and Prognosis
The treatment of patients with pyogenic granuloma con­
sists of conservative surgical excision. wh ich is usually
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Figure 12 -36 • Pyogenic granuloma. Higher-power view showing
capillary blood vessels and scattered inflammat ion.

curative. The specimen should be subm itted for micro­
scopic examin at ion to rule out other more serious diag­
noses. For gingival lesions, the excisio n shou ld extend
down to perios teum and the adjacent teeth shou ld be
thoroughly scaled to remove any source of continu ing
irritation. Occasionally. the lesion recurs and reexcision
is necessary, In rare instances, multipl e recurrences have
been noted.

For lesions that develop during pregnancy. usually treat­
ment should be deferred unless significant functional or
aesthetic prob lems develop. The recurrence rate is higher
for pyogenic granulomas removed during pregnancy, and
some lesions will resolve spontaneously after parturition,

PERIPHERAL GIANT CELL GRANULOMA
(GIANT CELL EPULIS)
The peripheral giant cell granuloma is a relatively
common tumorli ke growth of the oral cavi ty. It probably
does not represent a true neoplasm but rather is a reac­
tive lesion caused by local irri tation or trauma. In the past.
it often was called a periphera l giant cell reparative gran­
uloma, but any reparative nature appears doub tfu l. Some
investigators believe that the giant cells show immuno­
histochemical features of osteoclasts, whe reas other
authors have suggested that the lesion is formed by cells
from the mononuclear phagocyte system. The peripheral
giant cell granuloma bears a close microscopic resem­
blance to the central g iant cell granuloma (see page
544), and some path ologists believe that it may represent
a soft tissue counterpa rt of this central bony lesion .

Clinical and Radiographic Features
The peripheral giant cell granuloma occu rs exclu sively
on the gingiva or edentulous alveo lar ridge, presenting
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as a red or reddish-blue nodular mass (Figures 12-37
and 12-38). Most lesions are smaller than 2 ern in diam­
eter. although larger ones are seen occasionally. The
lesion can be sessile or pedunculated and mayor may
not be ulcerated. The clin ical appearance is similar to the
more common pyogenic granuloma of the ging iva (see
page 447 ). altho ugh the peripheral giant cell granuloma
often is more bl uish-purple compared w it h the bri ght red
of a typica l pyogen ic granuloma.

Periph eral giant cell granulomas can develop at almost
any age but show peak prevalence in the fif th and sixth
decades of life . App roxi mately 60 % of cases occur in
females. It may develop in either the anterior or posterior
regions of the gingiva or alveo lar mucosa. and the man­
dib le is affected slight ly more often than the maxi lla .
Although the per ipheral giant cell granuloma develops
within soft tissue. "cupping" resorption of the underlying

Figure 12-37 • Peripheral giant cell granuloma. Nodular
reddish-purple mass of the maxillary gingiva. (Courtesy of
Dr. l ewis Claman.)

Figure 12-39 • Peripheral giant cell granu loma. low-power
view showing a nodular proliferation of multinucleated giant cells
within the gingiva.
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alveolar bone sometimes is seen. On occasion, it may be
difficult to determine whether the mass arose as a periph­
erallesion or as a central giant cell granuloma that eroded
through the cort ical plate into the gingival soft tissues.

Histopathologic Features

Microscopic examination of a peripheral giant cell granu­
10m" shows a proliferation of multinu cleated giant cells
within a background of plump ovoid and spindle-shaped
mesenchymal cells (Figures 12- 39 and 12-40). The giant
cells may contain only a few nuclei or up to several dozen.
Some of these cells may have large. vesicular nuclei: others
demonst rate small. pyknotic nuclei. Mitotic figuresare fairly
common in the background mesenchymal cells. Abundant
hemorrhage is characteristically found throughout the
mass. which often results in deposi ts of hemosiderin pig­
ment. especially at the periphery of the lesion.

Figure 12-38 . Peripheral giant cell granuloma. Ulcerated mass
of the mandibular gingiva.

Figure 12-40 . Periph eral giant cell granuloma . High-power
view showing scattered multinucleated giant cells within a hemor­
rhagic background of ovoid and spindle-shaped mesenchymal cells.
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The overlying mucosal surface is ulce rated in about
50 % of cases. A zone of dense fibrous connective tissue
usually separates the giant cell pro liferati on fro m the
mucosal surface. Adjacent acute and chronic inflamma­
tory cell s are frequently present. Areas of reacti ve bo ne
formation or dystroph ic calcifications are not unusual.

Treatment and Prognosis
The treatment of th e peri ph eral gian t cell gra nuloma con­
sists of local surg ica l excision down to th e underl yin g
bone. The adjacent teeth sho uld be carefully scaled to
remove any source of irrit at ion and to mlnlm lzc the risk
of recurrence. Approxim ately 10% of lesions are repor ted
to recur. and reexcision must be performed. On rare occa­
sions, lesions indist ingui shable from per ipheral giant cell
granulomas have bee n seen in pat ients with hyper ­
parathyroidis m (see page 724). They apparently repre­
sent the so-called osteoclastic brown tumors associated
with this endocrine disorder. However. the brown tumors
of hyperparathyroidism are much mo re li kely to be
intraosseous in location and mimic a central giant cell
granuloma.

PERIPHERAL OSSIFYING FIBROMA
(OSSIFYING FIBROID EPULIS; PERIPHERAL
FIBROMA WITH CALCIFICATION;
CALCIFYING FIBROBLASTIC GRANULOMA)
The peripheral ossifying fibroma is a relat ively common
gingival grow th that is considered to be reactive rather
than neoplasti c in nature. The pathogenesis of thi s lesion
is uncert ain. Because of their cl in ical and hi stopathologic
similarities, some per ipheral ossi fy ing fibromas are
thought to develop initially as pyogenic gran uloma s that
undergo fibrous mat uration and subsequent calci fica­
tion . However, no t all peripheral ossi fy ing fib romas may
develop in thi s manner. The minerali zed pr oduc t prob­
ably has it s origin from cells of the peri osteum or perle­
dontal ligament.

Considerable confusion has existed over the nomen­
clature of thi s lesion, and several terms have been used to
describe its variable histopath ologic features. In the past,
the term s periphera l odontogenic fibroma (see page 634)
and peripheral ossifyin g fib roma often were used syn­
onymously. but the periphera l odontogenic fibroma is now
considered to be a disti nct and separate ent ity. In add i­
tion. in spite of the simila rity in names, the per ipheral ossi­
fying fibroma does not represent the soft tissue counter­
part of the central ossifying fibro ma (see page 563) .

Clinical Features
The peri pheral ossi fyi ng fibro ma occ urs exclusively on
the gingiva . It appears as a nodular mass. eit her pedun-
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cu lated or sessile. that usu ally emanates from the in ter­
denta l papi lla (Figures 12- 41 and 12-42). The co lor
ranges from red to pink , and the surface is frequently.
but no t alwa ys. ulcerated. The growth probably begins
as an ulcerated lesion; older ones are more likely to
demon st rate healin g of the ulcer and an intact surface.
Red, ulc erated lesions often are mi staken for pyogenic
granulomas ; the pink. nonulcerated ones are clinically
similar to irritation fibromas. Mo st lesions are less than
2 ern in size, although larger ones occasiona lly occur.
The lesion often has been present for many weeks or
mon th s before the diagnosis is mad e.

The perip heral ossify ing fibroma is predominantly a
lesion of teenagers and you ng adu lts, wi th peak preva­
lence between the ages of 10 and 19. Almos t two thirds
of all cases occur in females. There is a slight predilec­
tion fo r the maxillary arch, and mo re th an 50% of all

Figure 12 -41 • Peripheral ossifying fibroma. Red. ulcerated
mass of the maxillary gingiva. Such ulcerated lesions are easily
mistaken for a pyogenic granuloma.

Figure 12-4 2 • Peripheral ossifyin g fibroma. Pink. nonulcerated
mass arising from th e maxillary gingiva. The remaining roots of the
first molar are present.
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Figure 12-43 • Peripheral ossifying fibroma. Ulcerated gingival
mass demonstratingfocal early mineralization (arrows) .

Figure 12-44 • Peripheral ossifying fibroma . Nonulcerated
fibrousmass of the gingiva showing central bone formation.

Figure 12-45 • Peripheral ossifying fibroma. High-power view
showing formation of bone within a moderately cellular fibrous
stroma.

ORAL & MAXILLOFACIAL PATHOLOGY

cases occur in the incisor- cuspid region . Usuall y. the
teeth a re una ffected ; ra rely, there ca n be migrat ion and
loosening of ad jacent tee th.

Histopathologic Features
The basic microscopic pattern Of m e peripheral ossi­
fying fib roma is one of a fibrous prol ifera tion associa ted
with the formation of a mineralized product (Figures
12-43 to 12-45) . If the epithelium is ulcerated. the sur­
face is covered by a fibri nopuru lent membrane with a
subjacent zone of gran ulatio n tissue. The deeper fibro­
blast ic co mponent often is cellular, especially in a reas
of mine ra lizat ion. In so me cases, the fibroblast ic prol if­
eration and associated mi neraliz ation is only a small
co mponent of a la rger mass tha t resembles a fibroma or
pyogen ic gra nu loma.

The ty pe of mine ra lized component is va ria ble and
may co ns ist of bone. ce me nt um- like materia l. or dys­
troph ic ca lcifications. Freq ue ntly, a combina tion of prod­
uc ts is formed. Usuall y, the bo ne is woven and trab ec­
ular in ty pe. a lthough older lesions ma y demon strate
ma ture la me lla r bone. Trabecu lae of un minera lized
osteoid a re not unusua l. Less frequently. ovoid droplets
of ba so philic cemen tu m-like mate ria l ar e form ed . Dys­
t rop hic calci fica tions a re cha rac ter ized by mult iple gran­
ules , tin y globu les , o r la rge, irregula r ma sse s of
ba soph ilic minera lized ma ter ia l. Such dyst rop hic ca lci­
fications are more comm on in early, ulcerated lesions;
olde r, nonulcerated exa mples are more likely to demon­
strate well - formed bone or cementum. In some cases.
mult inucl eated giant ce lls ma y be found, usu a lly in asso­
ciat ion with the miner al ized product.

Treatment and Prognosis
The trea tment of choice for the peripheral ossifying
fibro ma is loca l surgica l excision with submission of the
specimen for histopa thologic examina tion. The ma ss
shou ld be exc ised down to per iosteum beca use recur­
rence is mo re likely if the base of the lesion is allowed to
rem ain. In ad dition. the adjacent teeth shou ld be thor­
oug hly sca led to e lim inate any possible irritants.
Although excision is usually curati ve, a recurrence rate
of 16 % has been reported .

LIPOMA
The lipoma is a be nign tumor of fa t. Altho ugh it repre­
se nts by fa r the most co mmon mesen ch ymal neoplasm.
most examples occur on the trunk and proximal portions
of the extre mities. Lipo mas of th e oral and max illofac ial
regio n are much less freq ue nt. The pa thogenes is of
lipomas is uncertain, but they appear to be more common
in obese peop le. Howeve r. the meta bolism of lipomas is
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complete ly independent of the nor mal body fat. If the
caloric intake is reduced, lipomas do not decrease in size,
although normai body fat may be lost.

Clinical Features
Oral lipomas are usuall y soft, smoo th-s ur faced nodular
masses that can be sessile or pedunculated (Figure
12-46). Typ ically, the tumor is asymptom atic and often
has been noted for many months or years before diag­
nosis. Most are less than 3 cm in size, but occasional
lesions can become much larger. Although a subtle or
more obvious yellow hue often is detected clinica lly,
deeper examples may appear pink. The buccal mucosa
and buccal vestibule are the most common intraoral sites
and account for 50% of all cases. Some buccal cases may
not represent true tum ors, but rather herniat ion of the
buccal fat pad, whic h may occur subsequent to surgical
removal of third molars. Less common sites include the
tongue, floor of the mouth, and lips. Mos t patients are
40 years of age or older; lipomas are uncommon in chi l­
dren. Alt hough lipomas elsewhere in the body are
reported to be twice as common in fema les as in males.
oral lipomas are characterized by a more balanced sex
distribution,

Histopathologic Features
Most oral l ipomas are composed of matu re fat cells that
differ little in microscopic appearance from the sur­
roundi ng norma l fat (Figures 12- 47 and i 2-48). The
tumor is usually w ell circumscribed and may demon­
strate a thin fibro us capsule. A dist inc t lob ular arran ge­
ment of the cells often is seen, On rare occasions, cen­
tral carti laginous or osseous metaplasia may occur
within an otherw ise typical lipoma.

Figure 12 -46 • Lipoma . Nodular mass of the posterior buccal
mucosa.
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A number of microscopic variants have been described.
The most common of these is the f ib rolipom a, charac­
terized by a significant fibrous component intermixed
with the lobules of fat cells. The remaining variants are
rare,

The angio lipoma consists of an admixture of mature
fat and numerous small blood vessels. Myxoid lipomas
exhibit a mucoid background and may be confused w ith
myxoid liposarcomas. The spindle cell l ip om a demon-

Figure 12-47 • Lipom a. Low-po wer view of a tumor of the
tongue demonstrating a mass of mature adipose tissue,

Figure 12 -48 • Lipoma. High-power view of the same lesion
depicted in Figure 12-4Z Note the similarity of the tumor cells to
normal fat.
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strates variable amounts of uniform-a ppearing spindle
cells in conjunction wi th a more typical lipomatou s com­
po nent. Pleo morp hic li pomas are characteri zed by th e
presence of spind le cells plus bizarre, hyperch rom atic
giant cells; th ey can be difficult to dist inguish from a
pleomorphi c liposarcoma , Intramuscu lar (infiltrating)
lipomas often are more deeply situated and have an infil­
trative growth pattern th at extends betwee n skeletal
muscle bundles.

Treatment and Prognosis

Lipo mas are treated by conservative local exci sion, and
recurrence is rare. Mo st microscopic var iants do not
affect the progn osis. Int ramuscular lipomas have a
higher recurrence rate becau se of their infil trati ve growth
pattern , bu t thi s variant is rare in the oral and ma xillo­
facial region .

TRAUMATIC NEUROMA (AMPUTATION
NEUROMA)
T he tra umatic neuroma is not a true neoplasm but a
reactive proli ferat ion of neural tissue after transectio n or
other damage of a nerve bundle. After a nerve has been
damaged or severed, the proximal portion attempt s to
regenerate and reestab lish innervation of the distal seg­
ment by the growth of axons through tu bes of prolifer­
ating Schwarm cells. If these regenerati ng elements
encounter scar tissue or otherw ise cannot reestablish
innervat ion. a tum orlike mass may develop at the site of

in jury.

Clinical and Radiographic Features
Trauma tic neuromas of the oral mucosa are typically
smooth-surfaced, no n ulcerat ed nod ul es. They can
develop at any location but are most common in the
mental foramen area, tongue. and lower li p (Figures
12-49 and 12- 50). A hi story of trauma often can be
elicited; some lesions arise subsequent to tooth extrac­
tion or othe r surgical procedu res.tntraosseou s traumatic
neuromas may demonstrate a radio lucent defect on oral
rad iographs. Examp les also may occur at othe r head and
neck sites; it has been estimate d tha t traumatic neu­
romas of the great er au ricular nerve develop in SOlo to
10% of pat ients undergoi ng surgery for pleomorp hic
adenomas of the parotid gland.

Traumatic neuroma s can occur at any age. but they
are diagnosed most often in midd le-aged adults. They
appear to be sligh tly more common in fema les. Alt hough
pa in has been tr aditionally considered a ha ll mark of thi s
lesion, stu dies indic ate that only one fourt h to one third
of oral traumatic neuromas are painful. Th is pain can be
intermittent or constant and rang es from mild tender-
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Figure 12-49 • Traumatic neuroma. Painful nodule of the mental
nerve as it exits the mental foramen (arrow) .

Figure 12-50 . Traumatic neuroma. Note the irregular nodular
proliferation along the mental nerve that is being exposed at the
time of surgery.

ness or burning to severe radiati ng pain. Ne uromas of
the mental nerve are frequen tly painful. especially when
impinged on by a denture or palpated.

Histopathologic Features
M icroscopic exam ina t io n of trauma tic ne uro mas
shows a haphazard proli fera ti on of mat ure. mye li na ted
nerve bundles wi thin a fibro us con nect ive tissue
st roma tha t ranges from densely co ll agenized to myx­
omatous in nature (Figures 12- 51and 12- 521. An asso­
ci ated mi ld chr on ic inf lammatory cell infi lt rat e may be
prese nt. Trauma tic neur oma s w ith inflammation are
more l ikel y to be painfu l than those w ithout signi fi cant
inf lammati on.
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Figure 12·51 • Traum at ic neuroma . Low-power view showing
the haphazard arrangement of nerve bundles within the beck­
ground fibrous connective tissue.

Figure 12·52 • Traumatic neurom a. High-powe r view showing
cross-sectioned nerve bundles within dense fibrous connective
tissue.

Treatment and Prognosis
The treatment of choice for the patient wi th a trauma tic
neuroma is surgical excision, including a small portion
of the involved nerve bundle. Most lesions do not recur;
in some cases, however. the pai n persists or returns at a
later date.

PALISADED ENCAPSULATED NEUROMA
(SOLITARY CIRCUMSCRIBED NEUROMA)
The pa lisaded enca psulated neuro ma isa benign neural
tumor wi th disti nct ive cli nica l and histop athologic fea­
tures. Alt hough it was first recogn ized only as recent ly
as 1972. it represents one of the more common super­
ficial nerve tumors, especia lly in the head and neck
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Figure 12·53 . Pali sad ed encapsulated neuroma. Small. pain­
less nod ule of the lateral hard palate.

region. The cause is uncerta in, but some authors have
speculated that trauma may play an etio logic role; the
tumor is genera lly considered to represent a reactive
lesion rat her than a tru e neopl asm.

Clinical Features

The palisaded encapsula ted neuroma shows a striking
predi lection for the face, wh ich accoun ts for approxi ­
mately 90% of reported cases. The nose and cheek are
the most common specific sites. The lesion is most fre­
quent ly diagnosed between the fifth and seventh decades
of life, although the tumor often has been present for
many months or years. It is a smooth-surfaced. painless.
dome-s haped papu le or nodul e that is usua lly less than
I cm in diameter. There is no sex predilection .

Ora l palisaded encapsulated neuromas arc not
uncommon, although many are probably diagnosed
microscopically as neurofibromas or neurilemomas. The
lesion appears most frequently on the hard palate (Figure
12-53) and maxilla ry labi al mucosa, although it also may
occur in other oral loca tions.

Histopathologic Features
Palisaded encapsulated neuromas appear well circum­
scribed and often encapsulated (Figure t 2-54), alt hough
this capsule may be incomplete, especia lly along the
superficia l aspect of the tumor . Some lesions have a lob­
ulated appearance. The tumor cons ists of modera tely
cell ular interlacing fascicles of spindle cells tha t are con­
sistent w it h Schwarm cells. The nuclei are characteristi­
cal ly wavy and po inted, w ith no signi ficant pleo mor­
ph ism or mi totic acti vity. Although the nuclei show a
similar para lle l orientation wi thin the fascicles, the more
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definit e pali sad ing and Verocay bodies typ ical of the
Antoni A tissue of a neurilemoma are usually not seen.
Special stains reveal the presence of numerous axons
within the tumor and the cells show a positive immuno ­
histochemica l react ion for 5-100 pro tein (Figure 12- 55).
Because the tumor is not always encapsulated and the
cells are usuall y not tr uly palisaded. some pat hologists
prefer solitary circumscr ibed neuroma as a better
descr iptive term for this lesion.

Treatment and Prognosis
The treatment for the palisaded encapsulated neuroma
consists ofconservative local surgical excision. Recu rrence
israre. However. specificrecognitionofthis lesion is impor­
tant because it is not associated with neurofibromatosisor
multiple endocr ine neoplasia (MEN) type 2B.

Figure 12-54 • Palisaded encapsulated neuroma. l ow-power view
showinga well-circumscribed, nodular proliferation of neural tissue.

Figure 12 -55 • Palisaded encapsulate d neuroma. Immunohisto­
chemical reaction demonstrating spindle-shaped cells that are
strongly positive for $- 100 protein.
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NEURILEMOMA (SCHWANNOMA)
The neurilem om a is a benign neural neoplasm of
Schwann cell or igin . It is relat ively uncommon. although
25% to 48 % of all cases occur in the head and neck
region.

Clinical and Radiographic Fea tu res
The neurilemoma is a slow-growi ng. encapsulated
tumor that typically arises in association with a nerve
trunk. As it grows. it pushes the nerve aside. Usuall y. the
mass is asyrnpro mattc, although tenderness or pain may
occur in some instances. The lesion is most common in
young and middle-aged adults and can range from a few
millimeters to several centimeters in size.

The tongue is the most commo n location for oral
neur ilemoma s. although the tumor can occur almost
anywhere in the mouth (Figure 12-56). On occasion. the
tumor aris es centrally w ithin bone and may produce
bony expansion. lntraosseous examples are most com­
mon in the posterio r mandi ble and usuall y appear as
either unilocular or mult ilocu lar radiolucencies on radio­
graphs. Pain and paresthesia are not unusual for intra­
bony tumors.

Histopathologic Features
The neuril emoma is usuall y an encapsulated tumor that
dem onstrates two microscopic pattern s in varying
amounts: (1) Antoni A and (2) Antoni B. Antoni A tissue
is cha racterized by streaming fascicles of spindle-shaped
Schwarm cells . These cells often form a palisaded
arrangemen t around central acellular, eosinophilic areas
known as Verocay bodies (Figure 12- 57). These verocav
bodies consist of redup licated basement memb rane and

Figure 12-56 . Neurilemoma . Nodular mass in the floor of the
mouth. (Courte sy of Dr. Art A. Gonty.)
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cytop lasmic processes. Antoni B ti ssue is less cellula r
and less orga nized: the spindle cells are randomly
arranged w ithin a loose. myxoma tous stroma. Typicall y.
neurites cannot be demonstrated wit hin the tumor mass.
The tumo r cell s w il l show a diffuse. pos itive immuno ­
histochemical reaction for S- 100 pro tein .

Degenerative changes can be seen in some older
tumors (ancient neurilemomas). These changes consist
of hemorrh age. hemosiderin depos its. inflammation.
fibrosis. and nuclear atypia. However. these tumors are
still benign. and the pathologist must be careful not to
mistake these alterat ions for evidence of a sarcoma.

Treatment and Prognosis
The neurilemoma is treated by surgical excision, and the
lesion should not recur. Malignant transformation does
not occur or is extremely rare.

NEUROFIBROMA
The neurofi br om a is the most common type of periph­
eral nerve neoplasm . It arises from a mixture of cell types.
including Schwann cells and perineura l fibrobla sts.

Clinical and Radiographic Features
Neurofibromas can arise as solitary tumors or be a com­
ponent of neurofibromatosis (see page 458) . Sol ita ry
tumors are most common in you ng adults and present
as slow-g rowi ng. soft . painl ess lesion s that vary in size
from small nod ules to larger masses. The skin is the most
frequent location for neurofibromas, but lesions of the
oral cavit y are not uncomm on (Figures 12-58 and
12-59). The tongue and buccal mucosa are the most
common intraoral sites. On rare occasions. the tumor can

Figure 12-57 • Neurilem om a. M edium-power view showing a
central zone of Antoni B tissue t hat is bordered on both sides by
better-organized Antoni A t issue. The Schwann cells of the Antoni
A tissue form a palisaded arrangement around acellular zones
known as Verocay bodies.
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ari se centra lly within bone. wh ere it may produce a well­
demarcated or poorly defined unilocular or multilocular
radiolucency (Figure 12- 60).

Histopathologic Features
The soli tary neurofibroma often is well ci rcumscribed .
especia lly wh en the proli feration occurs wit hin the per i­
neur ium of the involved nerve. Tumors that proli ferate
outside of the perineu rium may not appear well dema r­
cated and tend to ble nd with the adjace nt connective
tissues.

The tumor is composed of in terlacing bundles of
spindle-sha ped cells that often exhib it wavy nuclei (Fig­
ures 12-61 and 12-62). Thesecells areassociated with del­
icate collagen bundles and vari able amount s of myxoid
matrix. Mast cells tend to be numerousand can be a helpful

Figure 12-58 • N eurofibrom a. Nodular mass of the anterior
ventral tongue. (Co urtesy of Dr. lindsey Douglas.)

Figure 12 -59 • Neurofibro ma. Huge tumor involving the maxil­
lary gingiva and hard palate.



Box 12-1 Diagnostic Criteria
for Neurofibromatosis Type I

The diagnostic criter ia are met if a patient has two or more
of the following features:
1. Six or more cafeau lait macules over 5 mm in greatest

diameter in prepubertal persons and over 15 mm in great­
est diameter in po stpubertal persons

2. Two or more neurofibroma s of any type or one plexiform
neurofibroma

3. Freckling in the axillary o r inguinal regions
4 . Optic glioma
5. Two or more Lisch nodul es (iris hamartomas)
6. Adistinctive osseous lesion such as sphenoid dysplasia or

th inningof long bone cortex with or without pseudoarth rosis
7. A first-deg ree relat ive (parent. sibling. or offspring) wit h

neurofibromatosis type I, based on the above criteria

NEUROFIBROMATOSIS (VON
RECKLINGHAUSEN'S DISEASE OF THE SKIN)
Neurofi bromatos is is a relatively common hereditary
condit ion that is estimated to occur in one of every 3000
births. At least eight forms of neur ofibromatosis have
been recogni zed. bu t the most common form is neuro­
fibromatosis type I (discussed here). Th is form of the dis­
ease, also know n as von Rccklinghau scn's di sease of
the skin , accounts for 85 % to 97 % of cases and is inh er­
ited as an autosom al dom inant t rait (alt hough 50% of all
patients have no fam ily hi story and apparently represent
new mutation s). The gene respon sible for neurofi bro­
matosis type I has been mapped to chromosome 17.

Treatment and Prognosis

The treatment for solitary neurofi br omas is local surgical
excis ion, and recurre nce is rare. Any patie nt w it h a lesion
th at is diagnosed as a neurofib rom a should be evalua ted
cli nically for the poss ib ility of neurofibromatosis (see
next top ic). Ma lignant tra nsformation of solitary neu­
rofibromas can occ ur. altho ugh the ri sk appears to be
remote. especia lly compared with that in pat ients with
neurof ibromatosis.

diagnostic feature. Sparsely distr ibuted small axons usu­
ally can be demon strated wi thin the tum or tissue by using
silver stains. lmmunohistochemically. the tumor cells show
a scattered. positi ve reaction for 5-100 prote in .
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Clinical and Radiographic Features

The diagnostic criter ia for neurofib romatosis are sum­
mari zed in Box 12- 1. Patients have multip le neuro fi -

Figure 12-60 . Neu rofibroma. Intraoss eous tumor filling the
right mandibular ramus. (Cou rtesy of Dr. Pau l Allen.)
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figure 12-61 • Neurofibroma. Low-power view showing a cel­
lular tumor mass below the epithel ial surface .

Figure 12-62 • Neu rofibroma. High-power view showing
sp ind le-shaped ce lls with wavy nuclei.
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bromas that can occur anywhere in the body but are most
common on the skin. The clinical appearance can vary
from small pap ules to larger soft nod ules to massive
baggy, pendu ious masses (elephantiasis neuro rnatosa)
on the skin (Figures 12-63 and i 2-64). The plexifo rm
variant of neurofibroma, which feels like a "bag of worms, "
isconsidered pat hognomonic for neurofibromatosis. The
tumors may be present at birth, bu t they of ten begin to
appear during puberty and may cont inue to develop
slow ly throughou t adul th ood . Accelerated growth may
be seen during pregnancy. Th ere is a wide variabi li ty in
the express ion of the disease. Some patients have on ly a
few neurofibromas; ot hers have literall y hundreds or
thousands of tumors. However, two thirds of pat ients
have relat ively mild disease.

Anot her highl y characte rist ic feature is th e presence
of cafe au/ait (coffee w it h milk) pi gmentati on on the sk in

Figure 12-63 • Neu rofi brom atosis. M ult iple t umors ofthe trunk
and arms.

Figure 12 ~64 • Neurofibromatosis. Baggy, pendulous neurofi­
broma of the lower neck.
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(Figure i 2-65). These spots are smooth-edged, yellowish­
tan to dark-brown macules that vary in diameter from I
to 2 mm to several cen t ime ters. They are usuall y present
at birth or may develop dur ing the fir st year of life. Axi l­
lary freckl ing (Crowe's sign) is also a highl y suggestive
sign.

Lisch nodules, translucent bro wn - pigmented spots
on the i ris, are foun d in nearly all af fected ind iv idua ls.
Other possib le abn orm ali t ies may be seen, includ ing
central nervous system (eNS) tumors, macrocephaly.
mental deficiency. seizures, short stature. and scoliosis.

In the past, oral lesions were estimated to occur in 4 %

to 7 '10 of cases (Figure 12- 66). Howeve r, two studies sug­
gest that oral manifestations may occur in as high as
72 '10 to 92'10 of cases, espec ia lly if a deta iled cli nical and
rad iographic exam ina t io n is per form ed. The most
comm on repo rted find ing is enlargement of the fun gi­
for m pap illae lin about 50'10 of all affec ted pat ients);
however, th e specific ity of this fi nd ing for neurofibro­
matosis is unknown. Only about 25 % of patients exam­
ined in these two stud ies exhib ited actual int raoral
neu rofi bromas. Radiograp hic f indings may include
enlargement of the mandibu lar foramen, enlargement or
branching of the mandibular canal, increased bone den­
sity , concav ity of the medial sur face of the ramus, and
increase in dimension of the coronoid notch.

Treatment and Prognosis
There is no spec ific the rapy for neurofi bromatosis, and
treatm ent often is directed toward prevention or man­
agement of compl ications. Facial neurofibromas can be
removed for cosme tic purposes. Carbon dioxi de laser and
der mabr asion have been used successfully for extensive
lesions.

Figure 12 -65 • Neurofibro matosis. Same pat ient as depicted in
Figure 12-63 . Note the cafe au fait pigmentat ion on t he arm.
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Figure 12-66 • Neurofibromatosis. Intraoral involvement char­
acterized by unilateral enlargement of the tongue.

Figure 12-67 • Neurofibromatosis. Neurofibrosarcoma of the
left cheek in a patient with type I neurofibromatosis. (From Neville
BW, HannJ. Narang R, et al: Oral neurofibrosarcoma associated
with neurofibromatosis type I. Oral Surg Oral Med Oral Pathol
72:456- 461. 1991.)

ORAL & MAXILLOFACIAL PATHOLOGY

Figure 12-68 • Neurofibromatosis. Same patie nt as depicted in
Figure 12-67.Note the intraoralappearanceof neurofibrosarcoma
of the mandibular buccal vestibule. The patient eventually died of
this tumor. (From Neville BW, Han n ]. Narang R, et al: Oral neurofi­
brosarcoma associated with neurofibromatosis type I, OralS urg
Ora' Med Ora' Pathal72 :456-46 1. 1991 .)

Figure 12 -69 • Neurofibrosarcoma. High-power view of an
intraoral tumor that developed in a patient with neurofibro­
matosis. There is a cellular spindle cell proliferationwith numerous
mitotic figures.

One of the most feared com plications is the develop­
ment of canc er. most ofte n a malignant periph eral nerve
sheath tumor (ncurofibrosarco ma; mali gnant schwan­
noma), which has been reported to occu r in abou t 5%
of cases. Th ese tumors are most common on the trunk
and extremities. alt hough head and neck involvement is
occasionally seen (Figures 12-67 to 12- 69). The prog­
nosis for malignant perip heral nerve sheath tum orsasso­
ciated w ith neurofibroma tosis is poor, w ith a 5-year sur­
vival rate of on ly 15% . Other ma lignancies also have
been associated wi th neurof ibromatosis, including e NS
tumors. pheochromocytoma, leukemia. rhabdomyosar­
coma , and W ilms tum or.
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In recent years. there has been considerable interest
in [oseph (not John) Merrick. the so-c alled "Elephant
Man." Although Merrick once was mistakenly consid­
ered to have neurofibromatosis. it is now generally
accepted that his horr ibly disf igured appearance was not
because of neurofibromatosis but that he most likely had
a rare condition known as Proteus syndrome. Because
patients with neurofibromatosis may fear acquiring a
simi lar clinical appea rance. they shoul d be reassured
that they have a different condition. The phrase "Ele­
phant Man disease" is incorrect. misleading. and shou ld
be avoided. Genetic counseling is extremely impo rta nt
for all pat ients with neurofibromatosis.

MUlTIPLE ENDOCRINE NEOPLASIA TYPE 28
(MULTIPLE ENDOCRINE NEOPLASIA TYPE III;
MULTIPLE MUCOSAL NEUROMA SYNDROME)
The multiple endoc r ine neoplasia (MEN) synd rom es
are a group of rare condi tions characterized by tum ors
or hyperplasias of neuroendocrine tissues. For example,
patients w it h MEN type 1have benign tumors of the pan­
creatic islets. adrenal cortex. parat hyroid glan ds. and
pitu itary giand. MEN type 2A. also known as Sipple syn­
drome. is characterized by the develop ment of adrenal
pheochromocy tomas and medullary thyroid carcinoma.
In addition to pheochromocyt omas and medullary thy­
roid carc inoma. patients wi th MEN type 2B have mucosal
neuro mas that especia lly invo lve the oral mucous mem­
branes. Because oral manifestations are most prominent
in MEN type 2B. the remai nder of the discussion is lim­
Ited to this condition.

Simila r to the ot her MEN syndro mes. MEN type 2B is
inherited as an autosomal dominant trait. However. 50 %
of cases are thought to represent spontaneous muta­
tions. The condition is caused by a mutatio n of the RET
protooncogene on chromosome 10. which has been
detected in 95% of affected individuals .

Clinical Features
Patients with MEN type 2B usually have a marfanoid
body build. characterized by thin. elongated limbs with
muscle wasting. The face is narrow. but the lips are char­
acter ist ically thick and protuberant because of the dif­
fuse proliferation of nerve bun dles. The uppe r eyelid
sometimes is everted because of thicken ing of the tarsal
plate (Figu re 12-70). Small. pedunculated neuromas may
be observab le on the conjunctiva. eyelid marg in . or
cornea.

Oral mucosal neuromas are usually the fi rst sign of
the conditio n. These present as soft . painless papules or
nodules that prineipally affect the lips and anter ior
tongue but also may be seen on the buccal mucosa. gin-
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Figure 12-70 • Multiple endocrine neoplasia (MEN) type 2B.
Note the narrow face and eversion of the upper eyelids.

glva, and palate (Figure 12- 71). Bilateral neuroma s of the
commissural mucosa are highly characteristic.

Pheochromocy tomas of the adrenal gla nds develo p in
at least 50% of all patients and become more prevalent
with increasing age. These neuroendocrine tumors are
frequently bil ateral or mul tifoca!' The tumor cells secrete
catecholarnines, w hich result in symptoms such as pro­
fuse sweati ng. intractable diarrhea. headaches. flushing.
heart palpitations. and severe hypertension.

The most significant aspect of this condition is the
development of medullary carcinoma of the thyroid
gla nd. which occurs in more than 90% of cases. This
aggressive tumor arises from the parafollicular cells (C
cells). which are respo nsib le for calcitonin production .
Med ullary carcinoma most often is diagnosed in patien ts
betwee n the ages of 18 and 25. and it shows a mar ked
propensit y for metastasis. The average age at death from
th is neoplasm is 21 years.

Laboratory Values
If medullary carci noma of the thyroid gland is present .
serum or urinary levels of calcitonin arc elevated. An
increase in calciton in levels may herald the onset of the
tumor. and calcitonin also can be monitored to detect
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Figure 12 -71 • Multiple endocrine neoplasia (MEN) type 2B.
Mu ltip le neuromas along the anterior margin of the tongue and
bilaterally at the commissures. (Courtesy of Dr. Emmitt Costich.)

fig ure 12-72 • Multiple endocrine neoplasia (MEN) type 2B.
low-power view of an oral mucosal neuroma showing marked
hyperplasia of nerve bundles.

Figure 12-73 • Multiple endocrine neoplasia (MEN) type 2B.
High-power view of the same neuroma as depicted in Figure
12 -72 . Note the prominent thickening of the perineurium.
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local recurrences or metastases after treatm ent. Pheo­
chro mocytomas may result in increased levels of urinary
van illy lmandelic acid (VM A) and increased epinephrine­
to-norepi nephrine ratios.

Histopathologic Features

The mucosal neuromas are characterized by marked
hyperplas ia of nerve bundles in an otherwise normal or
loose con nec tive tissue backgrou nd (Figures 12- 72 and
12-73) . Prom inent thickening of the peri neurium is typ­
ica lly seen.

Treatment and Prognosis

The prognosis for pat ients w ith MEN ty pe 2B centers on
early recogni ti on of the ora l feature s, given the serious
nature of the medullary thyroid carcinoma. Some inves­
tigators advocat e prophyla ctic rem oval of the thyro id
gland at an early age because medulla ry carcinoma is
almostcertain to occur.Once it hasdeveloped. this tumor
ofte n exhibi ts an aggressive behavior with a poor prog­
nosis. The pat ient also should be observed for the devel­
opm ent of pheochromocytomas because they may result
in a life- threatening hypertensive crisis, especia lly If sur­
gery wi th genera l anesthesia Is performe d.

MELANOTIC NEUROECTODERMAL
TUMOR OF INFANCY
The melanotic neuroectodermal tum or of in fancy is a
rare pigmented neop lasm that usually occurs during the
first year of life. It is generally accepted that this lesion is
of neural crest origin. In the past, however. a number of
tissues were suggested as possible sources of this tumor.
These inclu ded odontogenic epithelium and retina, which
resulted in various older terms for this ent ity, such as pig­
mented ameloblastoma , retinal anlage tumor, and
melanotic progonoma. Because these names are inac­
curate, however, they should no longer be used. Melan­
ot ic (pigmented) neuroectodermal tumor of in fancy is the
preferred term.

Clinical and Radiographic Features
Melano tic neuroectodermal tumo r of in fancy almost
always develops du ring the fi rst year of li fe: some
pat ients are affected at birth. There is a stri king predilec­
tion for the maxill a: tw o third s of all reported cases occur
there. The lesion is most common in the anterior region
of the maxilla, where it classicall y appears as a rapidly
expa nding mass that is frequently bl ue or black (Figure
12-74). The tumor of ten destroys the underl ying bone
and may be associated with displacement of the devel­
op ing teeth (Figure 12-75). In some insta nces. there may
be an associated osteoge nic react ion. w hich exhibits a
"sun ray" radiograph ic pattern that can be mistaken for
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Figure 12 -74 • Melanotic neuroectodermal tumor of infancy.
Infant with an expans lle mass of the anterior maxilla. (From Stein­
berg B, Shuler C.Wilson S: Melanotic neuroectodermal tumor of
infancy: evidence for multicentricity, Oral Surg Oral Med Oral
PathoI66:666 -669, 1988.)

Figure 12 -76 • M elanoti c neuroectodermal tumor of infancy.
low-power view showing nests of epithelio id cells within a fibrous
stroma.

osteosarcoma . The tumor also can occur at other loca­
tions; the skull , mandible, brain, and epid idymis or testis
are the most frequent extra maxillary sites. There is no
apparent sex prcdllcction .

Laboratory Values
High urin ary levels of van illylmande lic acid (VMA) often
are found in patients wit h mela notic neuroec toderm al
tumor of infancy. These levels may return to nor ma l once
the tumor has been resected. Th is f ind ing supports the
hypothesis of neura l crest origin because other tumors
from this tissue (c.g.. pheoc hromocytoma, neuroblas­
toma) often secrete norepinephr ine- like hormones that
are metabo lized to VMA and excreted in the urine .
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Figure 12 ·75 • Melanotic neuroect od ermal tum or of infancy.
Radiolucent destruction of the anterior maxilla associated with
displacement of the developing teeth. (Courtesy of Dr. len
Morrow.)

Figure 12-77 • Me lanotic neuroectod ermal tumor of infancy.
High-power view of a tumor nest demonstrat ing two cell types:
( ') small, hyperchromatic round cells and (2) larger epithelioid
cells with vesicular nuclei. Some stippled melanin pigment is also
present.

Histopathologic Features

The tu mor consists of a biphasic pop ulat ion of cells that
form nests, tubules, or alveo lar structures withi n a dense,
collagenous stroma (Figures i 2-76 and 12-77). The alve­
olar and tubu lar str uctures are lined by cuboidal epithe­
lio id cells that demonstrate vesicular nuclei and granu les
of dark-brown melanin pigment. The second cell type is
neuroblastic in appearance and consists of small, round
cells w ith hyperchromatic nuclei and little cytop lasm.
These cells grow in loose nests and are frequent ly sur­
rounded by the larger pigment-producing cells. Mitotic
figures are rare.
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Treatment and Prognosis
Despite their rapi d growth and potentia l to destroy bone,
most melanotic neuroectodermal tumors of infancy are
benign. The lesion is best treated by surgical removal.
Some clin icians prefer simple curettage, alth ough others
advocate that a S-mm margin of normal tissue be included
wi th the specimen. Recu rrence of the tumor has been
reported in about 15% of cases. In addit ion, about 6% of
reported cases have acted in a malignant fashio n,
resulting in metastasis and death. Alt hough this 6% figure
is probably high (because unusual malignant cases are
more likely to be reported), it does underscore the poten ­
tiall y serious nature of th is tum or and the need for careful
clinical evaluat ion and foll ow-up of affected pat ients.

PARAGANGLIOMA (CAROTID BODY TUMOR;
CHEMODECTOMA; GLOMUS JUGULARE
TUMOR; GLOMUS TYMPANICUM TUMOR)
The paraga nglia are specialized tissues of neural crest
origin that are associated with the autonomic nerves and
ganglia thro ugho ut the body. Some of these cell s act as
chemoreceptors, such as the carotid body (located at the
carotid bifurcation), whic h can detect changes in blood
pH or oxygen tension and subsequent ly cause chan ges
in respiration and heart rate. Tumors that ari se from
these structures are collect ively known as paragan­
gliomas, with the term preferably preceded by the
anatom ic site at which they are located. Therefore,
tumors of the carotid bod y are app ropriately known as
carotid body paragangliomas (carotid body tumors);
those that develop in the temporal bone and middle ear
are called jugulotympanic paragangliomas. jugulo­
tymp anic paragangliomas also are commonly known as
glomus jugulare tumors, aithough some authors prefer
to reserve thi s term only for tho se examples that ar ise
fro m the jugular bul b and to use the term glomus tym­
panicum tumors for those that arise in the middle ear.

Clinical and Radiographic Features

Alt hough paragangliomas are rare, the head and neck
area is the most common site for these lesions. Th e most
com mon paraganglioma is the carotid body tumor, which
develops at the bifurca ti on of the in ternal and externa l
carot id arter ies. Thi s tum or usually occurs in middle- aged
adults. Mos t often it is a slow ly enlarging, painless mass
of the upp er lateral neck below the ang le of the jaw. It is
seen more frequent ly in patients who live at high alt i­
tudes, indicat ing that some cases may arise from chronic
hyperplasia of the carotid body in response to lowe r
oxygen levels. Angiography can help to localize the tumor
and demonstrate its characteristic vascular nature.
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lug ulo tympanic paragangli omas are the second most
common type of these tumors . They also are most fre­
quent in middl e-aged indivi duals but show a 2: I female
predilection . The mo st common symptoms includ e dizzi­
ness, tinn itu s (a rin gin g or other noise in the ear), hearing
loss, and cranial nerve pa lsies. Other less common para­
gangliomas of the head and neck include vagal, nasopha­
ryngeal. lary ngeal. and orbita l paraganglio mas.

Approximately 10% of affec ted pat ients have multi­
focal tumo rs. In 7% to 10% of cases. there is a family
history of such tumors, w ith an autosomal dominant
pattern of inheritance that is modified by genomic
imprinting. In genomic imprint ing. the gene is trans­
mitted in a mendel ian mann er, but expre ssion of that
gene is determined by the sex of the tran smitti ng parent.
Paterna l transm ission results in development of tumors
in the offspr ing. even if the fath er is cli nica lly unaffected.
Mate rna l transmission does not result in development of
tumors in the offspring. alt hough these children will carry
the gene and have the ability to pass it down to subse­
quent generations. Hereditary cases have an even greater
chance of being mult icentric; about one third of affected
patients have more than one tumor.

Histopathologic Features

The paragang lioma is characterized by round or poly­
gonal epi thelioid cells that are organ ized into nests or
Zellbailen (Figure 12- 78). The overa ll architec ture is sim­
ilar to that of the normal paragangl ia. except the Zelf­
ballen are usually larger and more irregular in shape.
These nests consist pri maril y of chief cells, which
demonstrate centrally locat ed, vesicular nuclei and
somewhat granula r, eosinoph ilic cytoplasm. The tumor
is typicall y vascular and may be surrounded by a thin
fibrou s capsule.

Figure 12-78 • Carotid body tumor. Nested arrangement of
tumor cells.
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Treatment and Prognosis
The treatment of paragangliomas may inc lude surgery .
radiario n therapy. Dr both, depend ing on the exten t and
location of the tu rner. Localized carotid body paragan­
gliomas ofte n can be treated by surgical excision with
mainte nance of the vascular tree. If the carotid ar tery is
encased by tumor, it also may need to be resected . fDI­
lowed by vascular grafting. Radiation therapy may be
used as adjunctive treat men t or for unresectable carotid
body tu rnors,

Although most caro tid body paragangliomas are benign
and can be control led wi th surgery and radiation therapy.
vascular comp ltcatlons can lead to considerable surgica l
morbidity Dr mortal it y. In addirlon, 6% to 9% of carotid
body paragangliomas metastasi ze. either to regiona l
lymph nodes Dr distant sites. u nfortunately, it is usually
difficu lt tD predict w hich tumors will act in a malignan t
fashion based on their microscopic features. Because such
metastases may develop many years after the orlgl nal
dlagnosis is made, long- term fol low-up is Important .

Because of their location near the base of the bra in,
[ugulotyrnparuc paragangliornas are more diff icult to
manage. Recent advances in bot h diagnostic radiology
and neurosurgery have greatly improved the potential for
resection of these tu rners. Radiat ion therapy may be used
in conjunction w ith surgery or as a primary treat ment for
unresectable tumors. Stereotactic rad iosurgery (gamma
knife treatment) has recently shown promise in the man­
agement of primary Dr recurrent glomus jugu lare tumors
in patients w ho are poo r surgical candidates. Thi s tech­
nique allows the delivery ot a focused, large, single dose
of radlatlon under stereotactic gu idance.

GRANULAR CElL TUMOR
The gra nula r cell tumor is an uncom mon benign soft
tissue neoplasm that shows a predilect ion for the oral
cavity. The histogenesis of this lesion has long been
debated. Orig ina lly. it was believed to be of skeletal
muscle orlgin and was called the granu lar cell rnyoblas­
toma. However, more recent investigations do not sup­
port a muscle origln but point tD a derivation from
Schwann cells (granu lar cell schwannorna) Dr neuroen­
docrine cells. At present, it seems best to use the non­
committal term granu lar cell tum or for this lesion.

Clinical Features
Granular cell tumors arc most common in the ora] cavity
and on the skin. The single most common site is the
tongue, wh ich accounts for one third to one half of all
reported cases. Tongue lesions most often occur on the
dorsal surface . The buccal mucosa is the second most
common intraoral location. The tumor most freq uently
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occurs in the fourth to six th decades of life and is rare in
children. The re is a 2: I female predtlectlon .

The granu lar cell tumDr is typicall y an asyrnptomatlc
sessile nodu le that is usually 2 cm Dr less in size (Figures
12-79 and 12-80) . The lesion often has been rioted for
many months Dr years. although sornetirnes the patient is
unaware of its presence. The mass is typically pink. but
occasiona l granular ceil tumors appear yellow. The gran­
ular cell tumor is usually soli tary, although multip le, sep­
arate tumors sometimes occur, especially in black patie nts.

Histopathologic Features
The gra nular cell tu rner is composed of large. polygonal
cells wi th abundant pale eosinophil ic, granular cyto­
plasm and sma ll, vesicu lar nuc lei (Figure 12- 81). The
cells are usually arranged in sheets, but they also may
be found in cords and nests. The cell borders often are

Figure 12 - 79 • Granular cell tumor. Submucosal nodule on the
dorsum of the tongue.

Figure 1 2 ~ 80 • Granular cell tumor. Nodu lar massof the buccal
mucosa near the commissure.
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Figure 12-81 • Granul ar cell tumor. High-power view showing
polygonal cells with abundant granular cytoplasm.

Figure 12-82 • Granula r cell tumor. Marked pseudoepithelioma­
taus hyperplasia overlying a granular cell tumor. Such cases may
easily be mistaken for squamouscell carcinoma.

indist inct. wh ich result s in a syncytia l appe arance. The
lesion is not encapsulated and sometimes appears to
infiltrate the adjacent connective tissues . Often . there
appea rs to be a trans it ion fro m normal adjacent skeletal
muscle fibers to granular tu mor cells; this fi nding led ear­
lier investigators to suggest a muscle origin for this
tumor. Less freque ntly. one may see gro ups of gran ular
cells that envelop small nerve bundles. Immunohisto­
chemical anal ysis reveals positi vity for $- 100 protein
with in the cells-a find ing tha t is supporti ve. but not
diag nost ic. of neu ral origin .
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An unu sual and significant mic roscop ic finding is the

presence of acanthos is or pseudoepi theliomatous
(pseudocarcinomato us) hyperplasia of the overl ying
epitheli um. wh ich has been reported in up to 50% of all
cases (Figure 12- 82). Alt hough this hyperplasia is usu­
all y min or in degree. in some cases it may be so str iki ng
that it results in a mistaken diag nos is of squamous cell
carcinoma and subsequent unnecessar y ca ncer surgery.
The patholog ist must be aware of th is possibility. espe­
ciall y when deal ing with a superficial biopsy samp le or
a specimen from the dorsum of the tongue-an unusual
locat ion for oral cancer.

Treatment and Prognosis
The granula r cell tu mor is best treated by conservative
local excisio n and recurrence is uncomm on. Extremely
rare examples of malignant granu la r cell tu mor have been
repo rted.

CONGENITAL EPULIS (CONGENITAL
EPULIS OF THE NEWBORN; CONGENITAL
GRANULAR CELLLESION)
The congeni ta l epulis is an uncommon soft tissue tum or

that occurs almost exclusively on the alveolar ridges of
newborns. It is often known by the redundant term. con­
genital epul is of the newborn. Ra re examples also have
been described on the tongue: therefore. some autho rs
prefer using the term. congeni tal gra nular cell lesion .
because not all cases present as an epulis on the alveolar
ridge. It also has been called gin gival granular cell tumor
of the newborn. but this term should be avoided. Although
it bears a light microscopic resemblance to the granu lar
cell tumor (discussed previously) . it exhibits ultrastruc­
tura l and immunohistochemical dif ferences that wa rrant
its classification as a dist inct and separate entity. How­
ever. the histogenesis of this tumor is sti ll uncertain.

Clinical Features
The congenital epulis typically appears as a pink-to-red.
smooth-surfaced. polypo id mass on the alveolar ridge of a
newborn infant (Figure 12-83). Most examples are 2 em or
less in size. aithough lesions as large as 7.5 em have been
reported, On occasion , the tumor has been detected inutero
via ultrasound examinat ion. Mult iple tumors develop in
10% of cases. A few rare examples on the tongue have been
described in infants who also had alveolar tumors.

Th e tumor is two to th ree times more commo n on the
maxill ary ridge than on the man dib ular ridge. It most fre­
quentl y occurs lateral to the midline in the area of the
developing latera l incisor and can ine teeth. Th e congen­

ital epu lis shows a striking predi lection for females.
which suggests a hormonal influen ce in its development.
alt hough estrogen and progesterone receptors have not
been detected. Near ly 90 % of cases occur in females.
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Figure 12 -83 • Congenital epulis. Polypoid mass of the anterior
ma xillary alveolar ridge in a newborn infant.

Histopathologic Features
The congenita l epu lis is characte rized by large, rounded
cells wi th abunda nt granular, eosino phili c cytoplasm
and round to oval. light ly basophi lic nuclei (Figures
12-84 and 12-85). In older tum ors, these cells may
become elongated and separated by fibrous connect ive
tissue. In contrast to the granular cell tumor, the over­
lying epit helium never shows pseudoepithe lioma tou s
hyperp lasia but ty pica lly demonstrates at rophy of the
rete ridges. In addition. in contradistinction to the gran­
ular cell tumor. immunohistochemical analysis shows
the tumor cells to be negative for 5-100 protein.

Treatment and Prognosis
The congenita l epulis is usuall y treated by surgica l exci­
sion. The lesion never has been reported to recur, even
with incomplete removal.

After bi rth, the tumor appears to stop growing and
may eve n dimini sh in size. Eventual complete regression
has been reported in a few patients, even without treat­
ment (Figure 12- 86).

HEMANGIOMA AND VASCULAR
MALFORMATIONS
The term hemangioma has traditio nally been used to
describe a va riety of developmental vascular ano malies.
In recent years, great progress hasbeen made in theclass­
ification and understanding of these vascular lesions.
Current ly, hem angiomas are considered to be benign
tumors of infancy that are characte r ized by a rapid
growt h ph ase w ith endothe lia l cell pro lifera tio n, fo llowed
by gradual involution. Most hemangiomascannot be rec­
ognized at birth, but ari se subsequently duri ng the fi rst
8 weeks of life. On the other hand, vascula r malforma­
tions are structural anomalies of blood vessels w ithout
endothe lia l prol iferati on . By definition, vascular malfor­
mations arc present at birth and persis t thro ughout li fe.
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Figure 12-84 • Congenital epulis. Low-power photomicrograph
showing a nodular tumor mass. Note the atrophy of the rete
ridges.

Figure 12-85 • Congenital epulis. High-power view of rounded
cells with abundant granular cytoplasm.

They can be catego rized according to the type of vessel
involved (cap illa ry, venous, arterial) and according to
hemodynami c features (low flow or high flow).

Clinical and Radiographic Features
Hemangioma. Hemangioma s are the most common

tumors of infancy, occurring in 5% to 10 % of l -year-old
children. They are much more common in females than
males (rat io = 3: I ) , and they occur more frequently in
whites than in other racial groups. The most common
locat ion is the head and neck, which accounts for 60%
of all cases. Eighty percent of heman gioma s occur as
single lesions, but 20 % of affected pati ent s wi ll have mul ­
tiple tum ors.

Full y developed hemangiom as are rarely present at
birth , alth ough a pale macul e wit h threadlike telangiec­
tasias may be noted on the skin. Dur ing the fi rst few
weeks of life, the tumor w i ll demonstr ate rap id develop­
ment that occurs at a faster pace than the infant's overall
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Figure 12 ~86 . Congenital epulis. A, Nodular mass on the maxillary alveolar ridge. Instead of
being excised, the lesion was monitored clinically. B, Clinical appearance of the child at 1 year of
age. The mass has disappeared without treatment. (Courtesy of Dr. Irwin Turner.)

Figure 12-87 . Hemangioma . Infant with two red, nodular masses
on the posterior scalp and neck rstrawberry~ hemangioma).

growth . Superficia l tumors of the skin appear raised and
bosselated w it h a bright- red color (r strawb errv' heman­
gioma) (Figure 12-87). They are firm and rubbery to pal­
pation. and the blood canno t be evacuated by applying
pressure. Deeper tumors may appear only slightly raised
with a blu ish hue.

The proliferat ive phase usuall y lasts for 6 to 10 months.
after which the tu mor slows in growth and begins to invo­
lute. The color gradua lly changes to a dull -purple hue
and the lesion feels less fi rm to palpation. By age 5. most
of the red color is usually gone. About hal f of all heman­
giomas will show complet e resolution by 5 years of age.
w it h 90% resolv ing by age 9. Atter tumor regressio n is
complete. normal skin will be restored in abou t 50% of
patients; however. up to 40% of affected individua ls wi ll
show perman ent changes such as atrophy. scarri ng.
w rinkling. or telangiectasias.

Complicat ions occur in abou t 20% of hemangiomas.
The most common prob lem is ulceration. w hich may
occur w ith or w it hout secondary infection. Although
hemorrhage may be noted. Significa nt blood loss does
not usually occur. Hemangiomas that occur in crucial
areas can be associated wi th significant mor bidity. Peri­
ocular tumors often result in amblyop ia (dimness of
vis ion) . st rabi smus. or astigmati sm. Pati ents with mul­
tiple cutaneous hemangiomas or large facia l heman­
giomas are at increased risk tor concomitant visceral
hemangioma s. Tumors in the neck and laryngeal region
can lead to airway obstruction.

Kasabach-Merritl syndrome is a serio us coagulopathy
that has been associated wit h large or extensive heman­
giom as in infants. This disorder is characterized by severe
thrombocytopenia and hemorrha ge because of platelet
trapping w ithin the tumor. The mor tali ty rate is as high as
30% to 40% . Recent studies suggest that thi s complica­
tion may not be associated w ith the typical hemangioma.
but a different vascular tumor know n as a tufted heman­
gioma or kaposiform hemangioendoth elioma.

Vas cular maltormations. In contrast to hemangiomas.
vascular malformat ions are present at birth and persist
throughout life. Port w ine stains are relatively common
capillary mal format ions that occur in 0.3% to I % of new­
born s. They are most comm on on the face. particularly
along the distribution of the trigeminal nerve. In Sturge­
Weber angiomatosis. associated intracrania l lesions are
present (see page 471). Port wi ne stains are typically pink
or purple macular lesions that grow commensurately with
the patient . As the patient gets older. the lesion often
darkens and becomes nodular becauseof vascular ectasia.

Low-flow venous malform ation s encompass a wide
spect rum of lesions. from small isola ted ectasias to com­
plex growths that involve multip le ti ssues and organs.



Figure 12-90 . Intrabony venous malformation. Occlusal
radiograph demonstrating cort ical destruction and a "sunburst"
periosteal reaction resembling osteosarcoma.
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Figure 12-88 • Venou s malformation . Bluish-purple massof the
anterior tongue.

They are present at birth . although they may no t alwa ys
be immediately apparent. Typi call y, venous mal forma­
tions have a blue color and are easily compressible
(Figure 12- 88). They often grow proportio nate ly with the
patient . but they may swell whe n dependent or w ith
increased venous pressure. Secondary thrombosis and
phlebolit h formation can occur.

Arter iovenous mal form ati ons are high- flow lesions
that result from persistent direct arteria l and venous
communicat ion. Al though they are present from birth ,
they may not become noticeable unti l lat er in childhood
or adulthood. Because of the fast vascular flow through
these lesions. a palpable thr il l or bruit often is not ice­
able. The overlying skin typi call y feels warmer to touch.
Presenti ng symptoms may include pain, bleeding . and
skin ulceration.

lntrabony vascular malformatiolls.lntrabony "heman­
giomas" also may occur and proba bly represent either
venousor arteriovenous malformations. In the jaws, such
lesions are detected most often in pat ient s betw een 10
and 20 years of age. They are consi derably more common
in females than males and occur twice as often in the
mandible as the maxilla . The lesion may be completel y
asymptomatic. although some examples are associat ed
with pain and swelling. Mobility of teeth or bleeding from
the gingival sulcus may occur. A bruit or pul sation may
be apparent on auscultation and palpati on.

The radiographic appearance of intrabony vascular
malformations is variable. Most commonly, the lesion
shows a multilocu lar radiolucent defect. The indi vidual
loculati ons may be small (honeycomb appearance) or
large (soap bubb le appearance). In other cases, the lesion
may present as an il l-defined radiolucent area or a well­
defined. cyst like rad io lucency (Figure 12- 89). Large mal­
formations may cause cortical expansion, and occasion-
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Figure 12-89 • Intrabony venous malform at ion . Well·
circumscribed radiolucency that contains fine trabeculations.

ally a "su nburst" radiograph ic pattern is produced (Figure
12-90). Angiography can be helpfu l in demonstrat ing the
vascular nature of the lesion (Figure 12- 91).

Histopathologic Features
Early hemangioma s are characterized by numerous
plump endothelia l cells and often-indistin ct vascular
lum ina (Figures J2- 92 and 12-93). At this stage. such
lesions often are known as tuvenue or cellular heman­
giomas. Because of their cellular nature, these lesions
also have been called ju venile hemangioendot hel ioma.
although th is term should be avoid ed because heman­
gioendothelio ma also is used to designate other vascu lar
tumors of inte rm ediate malignan t po tential. As the
lesion matures, the endothelial cells becom e flattened,
and the small , capi lla ry -sized vascular spaces become
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Figure 12-91 • Intra bony arteriovenous malformati on. A, l ateral jaw film showing a radiolucent
lesion betweenthe mandibular premolar roots. This was believed to be a lateral periodontal cyst.
but pulsationwas noted during palpation of the area. B. Subtraction angiogram demonstratingthe
vascular nature of the defect. (Courtesy of Dr. H.W. Allsup.)

B

Figure 12-93 . Juvenile (cellular) hemangiom a. High-power
view showing a highly cellular endothelial proliferation forming
occasional indistinct vascular lumina.

Figure 12-92 • Juvenile (cellular) hemangioma. l ow-power
photomicrograph showing a cellular mass of vascular endothelial
cells arranged in lobularaggregates.

more evident (Figures 12- 94 and 12-95). As the heman­
gioma undergoes involut io n, the vasc ular spaces
become more dilated (cavernous) and Widely spaced
(Figure 12-96) .

Vascular malformations do not show active endothe­
lial cell proliferat ion and th e channe ls resemble the
vessels of orig in. The refo re, cap i ll ary mal format ions
may be similar to the capillary stage of hemangioma,

whereas venous malforma tions may show dilated ves­
sels that resemble the cavernous stage of hemang ioma.
Because of these simila r features, many vascular mal­
for mations are incorrect ly catego r ized as heman­
giomas. Arteriovenous malformations demonstrate a
mixture of thick-walled ar teries and veins , along with
capillary vessels.

Treatment and Prognosis
Because most hemangiomas undergo involution, man­
agement often consists of 'watchful neglect." It is impor­
tant to educate paren ts that although rapid growth may
be seen , regression wi ll occur. Surgical resection is
rarely warranted du ring infancy. For prob lematic or life­
th reateni ng hemangiomas, phar macologic therapy may
be indicated. Systemic cor ticosteroids may help to reduce
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Figure 12-94 • Capillary hemangioma. Low-power view of a
vascular tumor forming mult iple capillary blood vessels.

Figure 12 -95 • Capill ary hemangioma. High-p ower photomi­
crograph demonstrating well-formed capillary-sized vessels.

the size of the lesion in some cases. Hemangiomas that
are unresponsive to corticosteroids can be treated with
tnterferon-u-za .

Flashlamp-pulsed dye lasers can be effective in the
treatment of port w ine stains . The ma nagement of
venous malformations depends on the size. locat ion.
and associ ated comp lic ations of the lesion. Small. stab le
malformat ions may not require treatm ent. Larger.
prob lematic lesion s may be treated wi th a combi nation
of sclerotherapy and surgica l excis ion. Sclero therapy
involves the in jection of sclerosing agents. such as 95 %
ethano l. directly in to the lesion in order to induce
fibrosis. Sclerotherapy alone may be suff ic ient for
smalle r lesions: for large r lesions, subsequent surgical
resection can be acco mplished with less r isk of bleed ing
after sclero therapy.
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Figure 12-96 • Cavernous hemangiom a. Low-power photo­
micrograph showing multiple large. dilated blood vessels.

The treatment of arteriovenous malformations is more
challenging and also depends on the size of the lesion
and degree of involvement of vital structures. For cases
that require resection. radiographic emboli zati on often
is perfo rmed 24 to 48 hours before surgery in order to
minimize blood loss.

Vascular malformat ions of the jaws are potentia lly
dangerous lesions because of the risk of severe bleeding.
which may occur spontaneously or during surgical manip­
ulation . Needle aspirat ion of any und iagnosed intrabony
lesion before biopsy is a wise precaution to rule out the
possib ilit y of a vascular malformation . Severe and even
fatal hemorrhages have occurred after incisional bio psy
or extraction of teeth in the area of such lesions.

STURGE-WEBER ANGIOMATOSIS
(ENCEPHALOTRIGEMINAL ANGIOMATOSIS;
STURGE-WEBER SYNDROME)
Sturge-Weber angiomatosis is a rare. nonhereditary
develop ment al condi tion that is characterized by a
hama rtomatous vascular proliferation involving the tis­
sues of the brain and face. It is believed to be caused by
the persistence of a vascular plexus around the cephalic
portion of the neural tube. This plex us develops during
the sixth week of int rauteri ne development but normall y
undergoes regression during the ninth week .

Clinical and Radiographic Features
Patients with Sturge- Weber angio matosis are born wit h
a dermal cap ill ary vascular malformat ion of the face
known as a port w ine stain or nevus f1 amm cus because
of its deep purple color. This port w ine stain usually has
a unil ateral distrib ut ion alon g one or more segments of
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Figure 12-98 • Sturge-Weber angiomatosis. Port wine stain of
the left face, includinginvolvement alongthe ophthalmic branch
of the trigeminal nerve. The patient also was mentally retarded
and had a seizure disorder.

than 10% had sturge- weber angiomatosis. Only patients
w ith involvement along the dist ribu tion of the oph­
thalm ic bra nch of the trigeminal nerve were at risk for
the ful l con diti on (Figures i 2-9 7 and 12- 98).

in addition to the facial port w ine nevus. affec ted indi­
viduals also have leptomeningeal angiomas that overlie
the ipsilateral cerebral co rtex. Th is meningeal angio­
matosis is usually associated with a convulsive disorder
and often results in mental retardation or contralateral
hemip legia . Radiographs of the skull may reveal gyrifo rm
"tramline" calcifica tions on the affec ted side (Figure
12-99 ). Ocular involvement may be man ifested by glau­
coma and vascular malformations of the conjunctiva,
episclera, choroid. and reti na.

Intraoral involvement in Sturge-Weber angiomatosis
is common, result ing in hypervascular changes to the
ipsilateral mucosa (Figure 12-100). The gingiva may
exhibit slight vascu lar hyperplasia or a more massive
hemang iomatous proliferat ion that can resemble a pyo­
genic granuloma. Such gingiva l hyperplasia may be
attributable to the increased vascular component,

Figure 12-9 9 • Sturge-Weber angiomatosis. Skull film showing
"t ramline" calcifications (arrows). (Courtesy of Dr. RegMunden.)

Figure 12-100 . Sturge-Weber angiomatosis. Unilateral vascular
involvement of the soft palate.

the trigeminal nerve. Occasio nally. patients have bila t­
eral involvement or addit ional port wine lesions else­
where on the body. No t all patients wi th facial po rt w ine
nevi have sturge-weber angiomatosis. in one study of
pati ents w it h facial port w ine nevi. only slightly more

Figure 12-97 • Port wine stain. Nevus f1ammeusof the malar
area in a patient without Sturge-weber angiomatosis.Unless the
vascular lesion includes the region innervated by the ophthalmic
branch of the trigeminal nerve, usually the patient does not have
central nervous system involvement.
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phenytoi n therapy used to contro l the epi leptic seiz ures,
or both. Dest ruction of the underlying alveolar bone has
been reported in rare instances.

Histopathologic Features
The port w ine nevus is characterized by excessive num­
bers of dilated blood vessels In the midd le and deep
dermis. The intraora l lesions show a similar vascular
dilatation. Prolife rati ve ging ival lesio ns may resembl e a
pyogenic granu lo ma.

Treatment and Prognosis
The t reatment and progn osis of Sturge-Weber angio­
matosis depend on the nature and severity of the pos­
sible cl in ical features. Usuall y, faci al por t wi ne nevi can
be improved by using th e newe r flash larnp-pulsed dye
lasers. Neurosurgical remova l of angiomatous meningeal
lesions may be necessary in some cases.

Port w ine nevi th at affec tthe ging iva can make flossing
and den tal proph ylaxis difficult. Great care must be taken
when performing surgical procedures in affected areas
of th e mouth becau se severe hemorrhage may be
encountered. Lasers also may be helpful in the remova l
of hyp erplasti c ora l lesion s,

NASOPHARYNGEAL ANGIOFIBROMA
The nasopharyn geal angio fibroma is a rare vascula r
and fibrous tumo rlike lesion that occurs only in the naso­
phary nx . Alt hough microscop ically ben ign , it frequently
exhibi ts locall y destructive and aggress ive behavior. lt
may represent a vascular malformat ion rather than a true
neoplasm .

Clinical and Radiographic Features
Nasophar yngeal angiofibromas occur almost exclusively
in males. The tumor is exceedingly rare in females- so
much so. that the diag nosis in a female shou ld be viewed
with skeptic ism and closely scrut in ized. The lesion also
shows a str iki ng predi lection for ado lescents betwee n the
ages of 10 and 17 and ofte n has been called the juvenile
nasopharynge al angiofibroma. However, rare examples
also have been reported in slight ly yo unger and older
patients. Because of its almost exclusive occurrence in
adolescent boys, a horm onal influence seems ltkelv,
although no endocrine abnorm alities have been de tected.

Nasa l obstruction and epistaxis are common ear ly
symptoms. The lesion is currently presumed to arise in
the pterygopalatine fossa and expa nds medially into the
nasal cavity via the sphenopa latine foramen. Some cases
will show extension into the paranasal sinuses, orbits.
or middle cranial fossa. Invasion into the oral cavity or
cheek rare ly has been reported. Comp uted tornogra phtc
ICT) scans and magnetic resonance im aging (MR I)

studies are helpful adjuncts in visua lizing the extent of
the lesion and degree of adjacent tissue destruction.
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Anterio r bowing of the pos terior wa ll of the maxilla ry
sin us is a characteristic featur e (Figu re 12-10 1). Ang io­
grams can be used to confi rm the vascular nature of the
lesion (Figure 12- 102).

Figure 12 -101 • Nasopharyngeal angiofibroma. A contrasted
computed tomography (CT ) scan showing a tumor of the
nasopharynx and pterygopalatine fossa, with characteristic ante­
rior bowing of the posterior wall of the right maxillary sinus
(arrow). (Courtesy of Dr. Pamela Van Tassel.)

(
Figure 12 - 102 • Nasopharyngeal angiofibroma. A digital sub­
t raction angiogram of the external carot id artery showing the
intense vascular blush of the tumor, (Courtesy of Dr. Pamela Van
TasseL)
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Histopathologic Features
The nasopharyngeal angiofibroma consists of dense
fibrousconnective tissue thatcontainsnumerousdilated.
thin- w alled bl ood vessels of var iab le size (Figu re
12- 103). Typica lly. the vascu lar compo nent is more
pro mi nent at the per iphery of the tu mor. especially in
lesions from younger pati ents.

Treatment and Prognosis
The prim ary treat ment of nasopharyngeal angiofibroma
usuall y consists of surgica l excisio n. Depend ing on the
extent of the lesion. this may be accompl ished via a
transpalatal approach. Le Fort I approach. medial max­
i1 lectomy. or a midfa cia l deglov ing proce dure. Preopera­
tive embolization of the tumor is helpful in cont roll ing
blood loss. Radiation therapy is usually reserved for
recu rrent lesionsand extensive tumorswith unusual vas­
cular supplies or int racrani al extension.

The recurrence rate varies from 20 % to 40 % in most
recent studies. Such recurrences are usually retreated with
further surgery or radia tion therapy. Malignant t ransfor­
matio n into fibrosarcoma has rarely been reported and is
probably associated with prior radiation therapy.

HEMANGIOPERICYTOMA
The hcman giopericyt orna is a rare neoplasm that is pre­
sumably derived from pertcvtes, (l.e.. cells whose processes
encircle the endothelia l cells of capi llar ies). However. some
investigators have recently questioned the existence of the
hemangiopericytoma. suggesting that many casesactually
represent examples of theso-called solita ry fibro us tum or.
Hemangiopericy tomas have been reported most com­
monly in the lower extremity. and approximately 16% of
cases occur in the head and neck region.

Clinical Features
Hemangiopericytomas arc seen primarily in adults and
are rare in children. There is no sex predilect ion. The

Figure 12-103 • N asopharyngeal angiofibroma. Moderately
cellular fibrous connective tissue with prominent blood vessels.

ORAL & MAXILLOFACIAL PATHOLOGY

tumor is usuall y a slow-growing. pai nless mass. Super­
ficiallesions may demonstrate vascular pigmentation.

A dist inctive form of hemang iopericytoma (hemang io­
pcricytoma -Iike tu mor) occurs in the nasa l cavity and
parana sal sinus es. The lesio n primarily occurs in middle­
aged and older adults and usually results in symptoms
of nasal obstruction or epistaxis.

Histopathologic Features
The hemangi oper icytoma is usuall y fair ly we ll circ um­
scr ibed and exh ib its tight ly packed cells that surround
endothelium-lined vascular channels. The cells are
haphazardl y arranged and demonstrate round to ovoid
nuclei and indist inct cytoplasmic borde rs. Occasion­
ally. they are spind le-shaped. The blood vessels often
show irregula r branching. which results in a charac­
terist ic "stag horn" and "antlerlike" appearance (Figure
12- \04). A retic uli n stain demonstra tes a dense retic ­
ulin network that surrounds the vessels and ind ividua l
tu mor cells.

The identi ficat ion of four or more mitoses per ten high­
power fields suggests a rapidly growing tumor that is
capab le of metastasis. The presence of necrosis also sug­
gests malignancy. However. it is di ff icult to predic t micro­
scopica lly whe ther a par ticu lar tumor will act in a benign
or malignant fashion .

Sinonasa l hema ngiopericytomas have a mo re promi­
nent spind le cell pattern. with the cells arranged in a
more orderly fashion . Mitotic figures are rare or absent.
T he vascular component is Jess intricate. and less inter­
stiti al collagen is found among the tumor celts.

Treatment and Prognosis

For hemangiopericytomas wi th a benign histopa tho logic
appearance. loca l excision is the treatment of choice.
More extensive surgery is required for tumors with malig­
nan t character istics. Most tumors appear to behave in a
benign fashion. alt hough the reported metastatic rate has

Figure 12 -104 • Hemangiopericytoma. "Stagho m" blood ves­
sels with surrounding pericytes.
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varied from 11 .7% to 56.5%. Local recurrence has been
reported in up to 40% to 50% of cases and may develop
many yea rs after the prim ar y excision. Recurrence is a
worrisome sign because many of these tum ors eventu­
ally metastasize.

Studies show that pati ents with sinonasal hernan­
giopericy tomas have a better prognosis than do those
with tumors at other sites. Because of its different clinical
features, microscopic app earance, and prognosis, some
authors prefer to designat e it as a hemangiopericytoma ­
like tumor because they believe that it representsa related
but separate enti ty.

LYMPHANGIOMA
Lymphangiomas are benign, hamartoma tous tum ors of
lymph atic vessels. It is doubtful that they are t rue neo­
plasms; instead, they most likel y represent develop ­
mental mal forma tions tha t arise from sequestrat ions of
lympha ti c tissue that do not communicate normally w ith
the rest of the lymphatic system.

There are thre e types of lymphangioma:
t . Lymphangioma simplex <capillary lymphan­

gioma), which consists of small, capill ary-s ized
vessels

2. Cavernous lymphangioma, which is composed of
larger, dilated lymph ati c vessels

3. Cystic lymphangioma <Cystic hygroma), which
exhibits large, macroscopic cystic spaces

However, this classification system is rath er arbitrary
because all three sizes of vessels often can be found
within the same lesion .

The subtypes are probably variants of the same
pathologic process, and the size of the vessels may
depend on the nature of the surrounding ti ssues. Cyst ic
lymphangioma s most often occur in the neck and axilla ,
where the loose adjacent connective tissues allow for
more expansion of the vessels. Cavernous lymphan­
giomas are more frequent in th e mouth , where the denser
surrounding connective tissue and skeleta l muscle limit
vesse l expansion.

Clinical Features

Lymphangiomas have a marked predi lecti on for the head
and neck, which accounts for 50% to 75% of all cases
(Figure 12- 105). About half of all lesions are noted at
birt h, and around 90% develop by 2 years of age.

Cervical lym phangiomas are more commo n In the
poster ior t r iangle and are typi cal ly sof t, f luc tuant
masses. They occur less frequentl y in the ant erior tri­
angle. alt hough lesions In thi s locati on are more likely to
result in respiratory difficult ies or dysphagi a if they grow
large. Occasio nally, cervica l lymphan giomas extend into
the mediastinum or upward into the oral cavity. Such
tumors can become massive and can measure 15 ern or
greater in size. Rapid tumor enlargement may occur sec-
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ondary to an upper respiratory tract infection, presum­
ably because of increased lymph production , blocked
lymphatic drainage, or secondary infect ion of the tumor.

Oral lymphangioma s may occu r at var ious sites but
are most frequent on the anteri or two thir ds of the
tongue, where they often result in macroglossia (Figures
12- 106 and 12- 107). Usually, the tumor is superf icial in
locati on and demon strates a pebbl y surface that resem­
bles a cluster of translucent vesicl es. The surface has

Figure 12-105 • Lymphangioma. Young boy with a cystic
hygroma primarily involving the right side ofthe face. (Courtesy
of Dr. Frank Kendrick.)

Figure 12-106 . Lymphangioma. Pebbly, vesicle- likeappearance
of a tumor of the right lateral tongue.



","l"'l-------------- - - - - - - - - - - - - - - - - - - - - -
476

been likened to the appearance of frog eggs or tapioca
pudding. Secondary hemorrhage into the ly mphatic
spaces may cause some of these "vesicles" to becom e
purp le. Deepe r tumors presen t as sof t , i ll -de fined
masses.

Small lymphangiomas less than I em in size occur on
the alveolar ridge in aro und 4% of black neonates . These
lesions often occu r bi latera lly on the mandibular ridge
and show a 2: I male- to-fema le di str ibut ion. Mos t of
these alveola r lymphangiomas apparently resolve spon­
taneously because they are not observed in older people.

Histopathologic Features
Lymphang iomas are composed of lymphatic vessels that
may show marked di latation (caverno us lymphangioma)
(Figures 12-108 and 12-109) or macroscopi c cyst like
struc tures (cystic hygroma) (Figure 12- 110). The vessels

Figure 12-107 • lymph angioma. Dorsal tongue lesion demon­
strating a purple color, which can be caused by secondary hemor­
rhage or an associated hemangiomatous component.

Figure 12-109 • Cavernous lymphangioma. High-power pho­
tomicrograph showingdilated, lymph-filled vessels immediately
belowthe atrophic surface epithelium.
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often diffusely infil trate the adj acent soft ti ssues and may
demonstrate lymphoid aggregates in their walls . The
lining endothel ium is ty pically thin , and the spaces con­
tain proteinaceous fluid and occasional lymphocytes.
Some channe ls also may contain red blood cells. which
creates uncertain ty as to w hether they are lymphatic or
blood vessels. Although many of these llkc ly represent
secondary hemo rrhage into a lymphatic vessel, some
actua lly may be examples of mixed lymphangioma and
hemangioma.

In intraoral tu mors, the lymphatic vessels are charac­
teris tically located just beneath the epit helial surface and
often repl ace the connect ive tissue papi llae. This super­
fic ia l location results in the translucent. vesicle-like cli n­
ical appeara nce. However, extens ion of these vessels into
the deeper connective tissue and skeleta l muscle also
may be seen.

Figure 12 ~ 108 . Cavernous lymphangioma. Lesion of the
tongue showing dilated lymphaticvessels beneath the epithelium
and in the deeper connective tissues.

Figure 12~110 . Cystic hygroma. Lesion from the neck showing
markedly dilated lymphatic vessels .
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Treatment and Prognosis
The treatment of ly mphangiomas usually consists of sur­
gical excision, althoug h tota l removal may not be possible
in all cases because of large size or involvement of vital
structures, Recurrence is common, especially for cav­
ernous lymphangiom as of the ora l cavity, because of their
infiltrative nature. Some clinicians do not recomm end
treatmen t for nonenlarging lymphangiomas of the tongue
because of the dif ficult y in removal and high recurrence
rate. Cystic lymphangio mas of the cervical region are
often well circumscribed and have a lower rate of recur­
rence, Spontaneous regression of lymphangiomas is rare.

Unfortun ately, lymphangiomas do not respond to
sclerosing agents as do hemangiomas, However, some
success w it h sclerosan t therapy for unresectable lym ­
phangio mas has been reported using OK- 432, a
lyophilized incubat ion mixture of a low - viru lent strain of
Streptococcus pyogenes with penicil lin G potass ium, which
has lost its strepto lysi n S-producing abili ty.

The prognosis is good for most pat ients, although
large tumors of the neck or tongue may result in air way
obstruction and death. The mortality rate for cyst ic
hygromas ranges from 2% to 5% in most series.

LEIOMYOMA
Leiom yo mas are benign tumo rs of smooth muscle that
most common ly occur in the uteru s, gastrointestinal
tract, and skin. Leiomyom as of the ora l cavity are rare.
Most of these probably have their origin from vascular
smooth muscle. '

The three types are:
I. Solid leiomyomas
2. Vascular leiomyomas (angiomyomas or angioleio­

myomas)
3. Epithelioid leiomyomas (Ieiomyoblasto mas)

Figure 12-11 1 • Leiomyoma. Small, pinkish-red nodule on the
posterior hard palate lateral to the midline.
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Almost all oral lciomyomas arc either solid or vascular
in type; angiomyo mas account for nearl y 75% of all oral
cases.

Clinical and Radiographic Features

The ora l leiomyoma can occ ur at any age and is usu­
al ly a slow-growi ng fi rm mucosal nod ule (Figure
12- 1i ll. Most lesions are asym ptomat ic, alth ough
occasio nal tum or s can be pa inful. Solid leiomyomas are
ty pically normal in colo r, al thoug h angiomyomas may
exhib it a bl uish hue. The mos t common sites are the
lips, tong ue, palate, and cheek , w hich together acco unt
for 80% of cases. Extremely rare int raosseous exa m­
ples may present as unilocula r radio luce ncies of the
jaw s.

Histopathologic Features
Solid leiomyomas are well-circumscri bed tumors that
consis t of int erl acing bund les of spind le-s haped smooth
mu scle cells (Figures 12- i 12 and 12-113) . The nucle i
are elonga ted , pale staining, and blunt ended. Mi totic
figures are uncommon. Angiomyomas also are we ll­
ci rcumscribed lesions that demonstrate mult ip le tortu ­
ous blood vessels wi th thickened wa lls caused by hyper­
plasia of their smooth muscle coats (Figure 12-114).
Intertw ining bund les of smooth muscle may be found
between the vessels, sometimes w ith intermixed adipose
tiss ue. As its name imp lies, the epi thel io id leiomyoma is
composed primar ily of ep ithelioid cells rather than
spind le cells.

Special stains and immunohistochemistry may be
helpful to confirm the smooth muscle origin if the diag­
nosis is in doub t. The smooth muscle stains bright red
wi th the Masson trich rome stain (Figu re 12- 115), and
myofib ril s may be demonstrated by Mallory 's phospho-

Figure 12-112 • l eio myoma. Low-power view showing a well­
circumscribed cellularmass of spindle-shaped smooth muscle cells.
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Figure 12-113 + l eiomyoma. High-power view showing spindle­
shaped cells with blunt-ended nuclei. Immunohistochemical
ana lysis shows st rong po sitivity for smooth muscle actin (inset).

Figure 12-115 • Angiomyoma. Masson t richrome stain de mon­
st rating bund les of smooth muscle (red) with adjacent norma l
collagen (blue).

tun gstic actd-h ernatoxyli n (PTAH) stain. Immunohi sto­
chemical ana lysis usuall y reveals the tu mor cells to be
positive for viment in. smoo th muscle actin , and muscle­
specific act in; desmin positivi ty also may be seen.

Treatment and Prognosis
Oral lciornyornas arc tr eated by local surgical excision.
The lesion should not recur.

RHABDOMYOMA
Benign neoplasms of skeleta l muscle are called rhab­
dom yomas. The term rhabdomyoma also is used to
descr ibe a hamar tomatous lesion of the heart that often
is associated wi th tuberous sclerosis (sec page 657) .
Despite the grea t amount of skeletal muscle th roughout
the body. benign skeletal muscle tumors are extreme ly
rare . However. thes e extracardia c rhabdomyomas show
a stri king predilection for the head and neck. Rhabdo-
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Figure 12-114 . Angiomyoma. Well -circumscribed tumor
exhibiting prominent blood vessels surrounded by smooth muscle.

Figure 12 -116 • Adult rhabdomyoma. Nodular mass (arrow) in
the left cheek. (Courtesy of Dr; Craig lillie.)

myomas of the head and neck can be subclassified in to
two major categories. adul t and fetal rhabdomyomas.

Clinical Features (
Adult rhabdomyomas. Adu lt rhabdomyomas of the

head and neck occur prima ril y in middle-a ged and older
pati ents, wit h about 70% of cases found in men. The
most frequent sites are the pharynx. ora l cavity. and
larynx: int raora l lesio ns are mo st com mon in the floor
of the mouth . soft palate. and base of tongue. The tumor
appears as a nodule or mass that can grow to many
centimeters befo re discovery (Figures 12- 116 and
12- 117). Laryngeal and pharyn geal lesion s ofte n lead
to airway obstruct io n. Somet imes , th e tum or is mu lti ­
nodular in nature, w ith two or more discrete nodules
found in the same anatomic location . Occasional cases
are mu lticentric . with separate, distinct tu mors at dif­
ferent sites.
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Figure 12-117 • Adult rhabdo myo ma. Computed to mography
(CT) scan of the same tu mor de picted in Figure 12 -11 6. Note the
mass (arrow) lateral to the left body ofthe mandible. (Courtesy of
Dr.Craig Little.)

Figure 12-118 • Ad ult rhabdomyoma. Medium-power view
showing a uniform tumor composed of rounded and polygonal
cells with focal vacuolization.

Fetal rhabdomyomas. Fetal rhabdomyomas usually
occur in young ch ildren. although some also develop in
adu lts. A similar male predilection is noted . The most
common locations are the face and periauricular region.

Histopathologic Features
Adult rhabdomyomas. The adu lt rhabdomyoma is

composed of well-ci rcumscribed lobu les of large. po ly­
gonal cells. wh ich exhibit abunda nt granula r. eosino­
phili c cyto plasm (Figure 12-1181. Thesecells often demon-
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Figure 12-119 • Adult rhabdomyoma. Phosphotungstic acid­
hematoxylin (PTAH) stain that demonstrates focal cross striat ions
in some cells (arrow) .

strate periphera l vacuoliza tion that results in a "spider
web" appearance of the cytoplasm. Focal cells wi th cross
striations can be identi fied in most cases (Figure 12- 1191.

Feta l rhabdomyomas. The fetal rhabdomyoma has a
less mature appearance and consists of a haphazard
ar rangement of spindle- shaped muscle cell s that some­
times are found w ithin a myxoid stroma. Some tum ors
may show considerable cellular ity and mild pleomorph­
ism. w hich makes them easily mistaken for rhabdo­
myosarcomas.

Treatment and Prognosis
The treatment of both variants of rhabdomyoma consists
of loca l surgical excision . Recurrence is uncommon but
has been reported in a few cases.

OSSEOUS AND CARTILAGINOUS
CHORISTOMAS
A choris toma is a tum orlik e growth of microscopically
norma l ti ssue in an abnormal location. Several different
tissue typesmay occur in the mouth aschortstornas. These

/

include gastric mucosa, glial tissue, and tumorlike masses
of sebaceous glands. However. the most frequent ly
observed choristomas of the oral cavity are those that con­
sist of bone. cartilage. or both. These lesions sometimes
havebeen called soft ti ssue osteomasor soft ti ssuechon­
dromas, but cho ristorna is a better term because they do
not appear to be true neoplasms.

Clinical Features
Osseous and cartilaginous choristomas show a striking
predilec tion for the tongue. which accounts for 85% of
cases. The most common locat ion is the posterior tongue
near the fora men cecum. although rare examples also
have been repor ted elsewhere on the tongue and at other
oral locations. The lesion is usuall y a firm . smoo th-



Figure 12-121 • Osseous choristoma. Mass of dense lame ll ar
bone beneath the surface epithelium.
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Figure 12 -120 • O sseou s choristoma. Hard pedunculated
nodule on the posterior dorsum of the tongue. (Courtesy of Dr.
Michael Meyrowitz.)

surfaced. sessile or pedunculated nodule between 0.5
and 2.0 cm In diameter (Figure 12-120). Many pat ients
are unaware of the lesion . alth ough some comp lai n of
gagging or dysphagia. More than 70% of osseous cherts­
tornas have been reporte d in women.

Histopathologic Features
Mi croscopic exami nation of choristomas show s a well ­
circum scribed mass of dense lamella r bone or mature
cart ilage that is surrounded by dense fib rous connective
tissue (Figure 12- 121).Sometimesa combination of bone
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and carti lage is formed. The bone has a well -developed
haversian cana l system and occasionall y demonstrates
central fatt y or hematop oietic mar row.

Treatment and Prognosis
Osseous and cartilaginous choristomas are best treated
by loca l surg ica l excision. Recurrence has not been
report ed.

Soft Tissue Sarcomas

Fortunately. soft tissue sarcomas are rare in the ora l and
maxillofacia l region and account for less than 1% of the
cancers in this area. Because of their rela tive rarity, it is
beyond the scope of th is book to give a complete. deta iled
discussion of each of these tumors. Howe ver, a review of
these entities is included in the followi ng section.

FIBROSARCOMA
The fibrosarcom a is a mali gnant tum or of fibroblasts. At
one time, it was considered one of the most common soft
tissue sarcomas. Howeve r. the diagnosis of fibrosarcoma
is made much less frequently today because of the recog­
nit ion and separate classification of ot her spindle cell
lesionsthat have similar microscopic features. The tumor
is most common in the extremities; only 10% occur in
the head and neck region .

Clinical Features
Fibrosarcomas most ofte n present as slow-growing
masses that may reach con siderable size before they
produce pa in (Figure 12-122). They can occu r anywhere
in the head and neck region . A number of cases have
been reported in the nose and paranasa l sinuses.where
th ey oft en result in obstructi ve sympto ms. (They can
occur at any age but are most common in young adults
and children.

Histopathologic Features
Well-differentiated fibrosarcomas consist of fascicle s of
spindle-s haped cells th at classically form a "herring­
bone" pattern (Figure 12- 123). The cells often show little
variation in size and shape, altho ugh variable numbers
of mitot ic figures can usuall y be ident ified. In poo rly dif­
ferentia ted tumors. the cells are less organized and may
appear rounder or ovoi d. M ild pleomorphism along with
more frequent mitotic acti vity may be seen. Poorly dif­
ferent iated tumors tend to produce less collagen than do
well-differentia ted tum ors.
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Figure 12-122 • Fibrosarcoma. Child with a large mass ofthe
hard palate and maxillary alveolar ridge. (Courtesy of Dr. John
McDonald.)

Figure 12-123 • Fibrosarcoma. Cellular mass of spindle-shaped
cells demonstrating mild pleomorphism.

Treatment and Prognosis
The treatment of choice is usuall y surgical excrsron,
including a wi de margin of adjacent normal tissue.
Recurrence is noted in abou t hal f of cases, and s-year
survival rates range from 40 % to 70% .

MALIGNANT FIBROUS HISTIOCYTOMA
The mali gnant fibrous histiocytoma is a sarcoma with
both fibrob lastic and histiocytic featu res. Although thi s
term was first introduced in 1963. this tumor is now con­
sidered to be the most common soft tissue sarcoma in
adults. The extremit iesand retroperi toneum are the most
common sites; lesions in the head and neck are rare.

Clinical Features
The mal ignant fibrous histi ocytoma is primarily a tumor
of older age groups. The most common complaint is an
expanding mass that may or may not be painfu l or ulcer-
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Figure 12-124 • Malignant fibrous histiocytoma. Spindle cell
neoplasm demonstra ting marked pleomorphism of some of the
larger histiocytic cells.

at ed . Tumors of the nasal cavity and paranasal sinuses
produce obstructive symptoms.

Histopathologic Features

Several histopathologic subtypes have been described.
The storiform-pleomorphic type is the most common.
This pattern is characterized by short fascicles of plump
spindle cell s arranged in a stor iform pattern , admi xed
with areas of pleomorphic giant cell s (Figure 12-1 24).
M yxo id . giant cell . inf lammatory. and angiomatoid sub­
types also are recognized.

Treatment and Prognosis

The malignant fibrous histiocytoma is an aggressive
tu mor that is usuall y treated by radical surgical resec­
tion . Approx imately 40% of pat ients have local recur­
rences. A similar percentage develops metastases, usu­
all y w ithin 2 years of the initia l diagnosis. The survival
rate for patients wi th oral tumors appears to be worse
tha n for those with tum ors at other body sites.

LIPOSARCOMA
The liposarcoma is a malig nant neoplasm of fatty origin.
It is the second most common soft tissue sarcoma of adult
life, after the malignant fibrous histio cytom a. The most
common sites are the thigh, retrope ritoneum , and
inguinal region. Liposarcoma s of the head and neck are
rare.

Clinical Features

Liposarcomas are primaril y seen in adults. w ith peak
prevalence between the ages of 40 and 60. The tumor is
typi call y a soft, slow -growi ng. ill-defin ed mass that may
appear normal in color or yellow. Pain or tenderness is
uncommon; when present , it is usuall y a late feature. The
neck is the most common site for liposarcomas of the

I
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head and neck region . The most frequent oral locati on is
the cheek. which accounts for slightly over hal f of all
cases. T he tongue is the second most common intraoral
site.

Histopathologic Features
There are five histop athologic categories of li posarcoma:

I . Myxoid
2. Round cell
3. Well-d ifferent iated
4. Dedifferentia ted
5. Pleomor phic
The most common of these is the myxoid liposar­

coma, which accounts for nearly 50% of all cases. These
tu mors demonstrate proli ferat ing llpo blasts wi thi n a
myxoid st roma that contains a rich cap illary netwo rk .

The round cell liposarcoma isa more aggressiveform
of myxoid liposarcoma with less diffe rent iated. rounded
cells .

Well -di fferentiated liposarcoma s resemble benig n
lipomas bu t demonstrate scat tered ltpoblasts wi th atyp ­
ical hype rchroma tic nuclei (Figure 12-1 25).

Dedifferent iated liposarcoma s are character ized by
the combination of well -d ifferent iated liposarcoma with
poorl y differentiated. nonli pogenic sarcomatous changes.
The se features may coexist in the same neopla sm. or the
dedifferenti ated changes may develop in a recurrent
tumor or metastasis.

Pleomorphic liposa rco mas exhibit extreme cellu lar
pleomorphism and bi zarre giant cells.

Treatment and Prognosis
Radical excision is the treatment of choice for most
liposarcomas th roug hout the body. In spite of th is.
around 50% of all tumors recur. The overall 5-ye ar sur­
vival rate ranges from 59% to 70% . There is a 10-year

Figure 12-125 • liposarcom a. High-power view showing vacuo­
lated Jipoblasts with pleomorphic nuclei.
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surviva l rate of app roxi mately 50% . The histopa thologic
subtyp e is extremely important in predicting the prog­
nosis; the out look for round cell and pleomor phic
liposarcomas is much worse than for myxoid and we ll­
different iated tumors.

Because relati vely few tumors from the mouth have
been repo rted, it is difficult to est imate accu rately the
survival rate for oral liposa rcomas. However. the prog­
nosis for oral tumors is genera lly more favorab le because
of the pred ominance of myxoid and well-dif ferentiated
subty pes, and because most tumors are small when
diagnosed.

MALIGNANT PERIPHERALNERVE SHEATH
TUMOR (MALIGNANT SCHWANNOMA;
NEUROFIBROSARCOMA; NEUROGENIC
SARCOMA)
The principal malignan cy of peripheral nerve orig in is
preferably call ed a malignant peripheral nerve sheath
tumor. These tumors account for 10 % of all soft tissue
sarcomas, w ith about hal f of such cases occurr ing in
pat ient s w it h neurofib romatosis (see page 458). The
lesion is most common on the proximal porti ons of the
extremi ties and the tr unk ; it is rare in the head and neck.

Clinical and Radiographic Features
M aligna nt peri pheral nerve sheath tumors are most
com mon in young adu lts. The mean age in pat ients wi th
neurofibromatosis (29 to 36 years) is abou t one decade
younger than in those w ithout this condit ion (40 to 46
years). The tum or is an enlarging mass that sometimes
exhibits rapid growth. Associated pain or a nerve deficit
is com mon .

Oral tumors may occur anyw here. but the most
common sites are the man dible, lips. and bucca l mucosa
(see Figures 12- 67 and 12-68 on page 460). Radiographic
exami nation of int raosseous tum ors of the mandible may
reveal w idening of the mand ibular canal or the-mental
fora men, w it h or w ithout ir regular destruct ion0 f the sur­
rounding bone.

Histopathologic Features
The malignant perip heral nerve sheath tumor shows fas­
cicles of atypical spindle -shaped cells, whic h often
resemble the cells of fibrosarcoma (see Figure 12-69 on
page 460). However. these cell s are frequentl y more
irregular in shape w ith wavy or comma-shaped nuclei.
in add iti on to streaming fasc icles, less cell ular myxoid
areas also may be present. Wi th some tumors. there can
be heterologous elements. which include skeletal muscle
diffe rent iation (malignant Triton tumor), cartilage.
bone. or glan du lar st ructures .
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A defini tive diagnosis of neural origin is often difficult .
especia lly in the absence of neurofibromatosis. Positive
immunostaining for 5- iOO protein is a helpfui clue, but
this is found in only about 50% of all cases.

Treatment and Prognosis
The treatme nt of malignant peripheral nerve sheath
tumors consists primarily of radica l surgical excision,
possibly along with adjuvant radiati on therapy and
chemotherapy. The prog nosis is poor. especia lly in
patients with neurofibromatosis. One study showed the
5-year surviva l rate in individuals w ith neurofib ro­
matosis to be only 16% . For othe r patie nts, the s-ycar
survival rate was 53%; this rate dropped to 38% at 10
years. However, another study showed an overa ll 5-year
survival rate of 44% , which was near ly equal betwee n
both gro ups.

OLFACTORY NEUROBLASTOMA
(ESTHESIONEUROBLASTOMA)
The olfactory neuro blas toma is a rare neuroectodermal
neoplasm of the upper nasal vault that shows some sim­
ilarities to neurob lastomas seen elsewhere in the body.
Tradit ionall y. it is believed to ar ise from the olfactory
epithel ium.

Clinical and Radiographic Features
Unlike the usual neurob lasto ma. the olfacto ry neuro ­
blastoma is rare in patients younger than the age of 10
years. Instead, it is more common in adults and occurs
over a w ide age range. T he tumo r arises high in the nasal
cavity ciose to the cribriform plate. From here it may
extend into the adjacent paranasa l sin uses (especially
the ethmoid sinus), the orbit, and the anterior crania l
fossa (Figure 12-1 26). The most common symptoms are
nasal obstruction, epistax is. and pain.

Histopathologic Features
Olfactory neuroblastomas cons ist of smal l. round to
ovoid basophi lic cells that are arra nged in sheets and
lobules (Figure 12-1 27). Rosette and pseudorosette for­
mation and areas of delicate neurofibrill ary materia l may
be seen.

Treatment and Prognosis
The treatment of olfactory neurob lastoma consists of
surgical excision . often wi th adjuvant radiation therapy.
A combined craniofacia l surgica l approach frequently is
used. Chemot herapy also has been admi nistered, espe­
cially in advanced cases.

The prog nosis depends on the stage of the disease.
For patients with stage A lesions (tumor confined to the
nasal cavity), the 5-year surv ival rate may approach
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Figure 12-126 . Olfactory neuroblastoma. A Tl-weighted
sagittal magnetic resonance image (MRI) showing a tumor filling
the superior nasal cavity and et hmoid sinus, with extension into
t he anterior cranial fossa (arrows). (Courtesy of Dr. Pamela Van
TasseL)

Figure 12-127 . Olfactory neuroblastoma. Sheet of small,
basophilic cells adjacent to the sinonasal epithelium (top).

90%. The 5-yea r survival rate dro ps to 70% for stage B
disease (tu mar extending in to the paranasal sinuses). For
stage C disease (tumo r extending beyon d the nasal cavity
and sinuses), the 5-year surv ival rate has improved to
nearly 50% or eve n greater w ith newer treat ment regi­
mens. Death is usually a result of local recurrence;
metastasis occurs in approximate ly 20% to 37% of
cases.
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ANGIOSARCOMA
Angiosarco ma is a rare malig nancy of vascular endo the­
liu m, which may arise from eit her blood or lym ph atic
vessels. More than SO% of all cases occur in the head
and neck region. w it h the scalp and forehead being the
mo st com mon sites. Ora l lesion s a re qui te rare.

The term hemangi oendothelioma is used to descr ibe
vascular tumors wi th microscopic features intermediate
betwe en those of hemangiomas and angiosa rcomas.

Such tum ors also a re rare and arc cons idered to be of
intermediate malignancy.

Clinical Features
Cutaneous angiosarcomas of the head and neck are most
common in elderly patients. Early lesions often resemble
a simple bruise. which may lead to a delay in diagnos is.
However, the lesion continues to enlarge. w hich resul ts
in an elevated. nodular. or ulcerated surface. Many exam­

ples appear multifocal in natu re. Ora l angios arcomas
have been reported in various loca tions: the mandible is
the most common site (Figure 12- 128).

Histopathologic Features
Angiosarcoma is characteri zed by an infilt rat ive prolif ­
erat ion of endot heli um- lined biood vessels that form an
anasto mosi ng network (Figure 12- 129). The endothelia l
cells appea r hyperchromatic and atyp icai : they often
tend to pile up wi thin the vascular lumina. Increased
rnttot lc activity may be seen.

Figure 12-128 • Angiosarcoma. Occlusal radiograph showing a
destructive, expa nsile tumor of the anterior mandible. (Cou rtesy
of Dr. W.e. John.)
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Treatment and Prognosis

Treatment usually consists of radical surgical excision ,
radiation therapy. or bo th. The prognosis for angiosar­
coma of the face and scalp is poor, wit h a reported
10-year survival rate of only 21 % .

KAPOSI'S SARCOMA
Kaposi's sarcoma is an unu sual vascular neopl asm that
was first described in 1872 by Moritz Kaposi (correct pro­
nun ciat ion . KOP- osh-ee). Before the adve nt of the
acquired immu nodeficiency syndrome (AIDS) epidemic,
it was a ra re tum or; how ever, since the ear ly 1980s it has

become quite com mo n because of its propensity to
develop in ind ividu als infected by human immunodefi­
ciency vi rus (HI V) .

Current evidence suggests that Kaposi's sarcoma is
caused by human herpesvirus 8 (Kaposi 's sarcoma ­
associ ated herpesvirus) . The lesio n most likely arises
from endot helia l cells , with some evide nce of lymphatic
origin. Four clinical presentations are recogn ized :

I. Classic
2. Endemic (Afrlcan)
3. Iatrogeni c immu nosuppression - associated
4. AiDS-reiated
The first three forms are discussed here: AIDS-re lated

Kaposi's sa rcoma is covered in the section on HIV dis­
ease (see page 242).

Clinical Features
Classic type. Classic (chronic) Kaposi 's sarcoma is

primari ly a disease of late adult life , and abo ut 90% of
cases occur in men. It mostly affects individuals of italian.
lewish, or Slavic ancestry. Multi ple bluish-purple mac­
ules and plaques are present on the skin of the lower
ext remi ties (Figure 12- 130). These lesions grow slowly
over man y years and develop into painless tumor nod-

Figure 12-129 • Angiosarcoma. Sinusoidal vascular spaces lined
by pleomorphic endothel ial cells.
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ules. Oral lesions are rare and most frequently involve
the pala te. Some earlier reports suggested that patients
with classic Kaposi's sarcoma had an increased preva­
lence of Iymp horeticula r ma ligna ncies, but more recent
analysis has quest ioned any sig nifican t assoc iat ion.

Endemic type. Endemic Kapo si's sarcoma in Africa
has been divided into four sub types:

I. A benign nodular type, simila r to cla ssi c Ka posi's
sarcoma

2. An aggressive or infiltra tive type, cha racte rized by
prog ressive developm ent of locall y invas ive les ions
that involve the unde rlying soft tissues a nd bo ne

3. A florid form, cha rac ter ized by rap idly pro gre ss ive
and Widely disseminated. aggressive lesions with
frequent visceral involvement

4. A uniq ue Iymphadenopathic type, which occurs
primarily in young black children and exh ibits gen­
eralized , rapidlygrow ing tumors of the lymph nod es,
occasional visceral organ lesions, and sparse skin
involvement

Iatrogenic type. Iatrogenic immunosuppression­
associa ted Kaposi's sarcoma most often occurs in recip­
ients of orga n tra nsp lants. It a ffects 0.4 % of ren al tra ns­
plant pat ients, usually severa l months to a few yea rs afte r
the transpla nt. It is prob ably re lated to the ioss of ce liula r
immunity. which occurs as a result of immu nosuppres­
sive drugs. Like classic Kaposi's sarcoma , iatrogenic
immunosuppression-associated casesare most common
in individua ls of lta lian .jewish . an d Slavic an cestry. How­
ever, the disease may run a more aggressive course.

Histopathologic Features
Kaposi's sarco ma typica lly evolves th rou gh three stages :

I. Patch (macu lar)
2. Plaque
3. Nodu la r

Figure 12-130 • Kaposi's sarcoma. Classic Kaposi's sarcoma in
an older man presenting as multiple purple macules and plaques
on the lower leg.
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The patch stage is cha racterized by a proliferation of
miniature vessels. This res ults in a n irregu lar , jagged vas ­
cular network that surrounds preexisting vessels. Some­
times norma l structures, such as hair follicles or preex­
ist ing bloo d vessels, ma y appea r to prot rude into these
new vessels (promontory s ign ). The lesion al endothel ia l
ce lls ha ve a bland a ppea ran ce an d may be asso ciated
with sca tte red lymphoc yte s a nd plasma ce lls.

The plaque stage dem on st ra tes further prolife rati on
of these vascula r cha nnels along with the developm ent
of a s ignifica nt spindle ce ll compone nt.

In the nodular stage, the spind le cells increa se to form
a nodu la r tum orlike mass that may resemble a fibro ­
sa rcoma or other spindle ce ll sarcomas (Figures 12- 131
a nd 12-132l. However, numerou s extravasated e rythro­
cytes a re present, an d s litlike vascular spaces ma y be
discern ed.

Figure 12-131 • Kaposi's sarcoma. l ow-power photomicrograph
showing a cellular spindle cell tumor within the connective tissue.

Figure 12-132 • Kaposi's sarcoma. High-power photomicro­
graph showing spindle cellsand poorly defined vascular slits.



486

Treatment and Prognosis
The treatment of Kaposi 's sarcoma depend s on the clin ­
ical subty pe and stage of the disease. For skin lesion s in
the classic form of the disease, radia tion therapy (espe­
cially electro n beam) ofte n is used. Radiation therapy for
oral lesions must be approached wi th caution. because
an unusually severe mucositiscan develop. Surgical exci­
sion can be perform ed for the control of indivi dual lesion s
of the skin or mucosa. Systemic chemotherapy, espe­
cially vinb lastine, also may be helpfu l. Int ralesional
injection of chemotherapeut ic agents is used to cont rol
individual lesions.

The prognosis is variab le, depending on the form of the
disease and the patient's immune status. The classic form
of the disease is slowly progressive; only 10% to 20% die
of the disease after 8 to 10 years. However, 25% die of a
secondary malig nancy, somet imes of Iymphoreticu lar
or igin. The benign nodu lar, endemic African form of the dis­
ease is similar in behavior to classic non-African Kaposi's
sarcoma. However. the other endemic African forms are
more aggressive and the prognosis is poorer. The Iym­
phadenopathic form runs a part icularly fulmi nant course,
usually resultin g in the death of the patient within 2 to 3
years. In transplant patients, the diseasealso may be some­
what more aggressive, although the tumors may regress if
immunosuppressive therapy is discontinued or reduced.

LEIOMYOSARCOMA
The leiomyosarcoma is a malignant neoplasm of smooth
muscle origin, which accou nts for 7% of all soft ti ssue
sarcomas. The most common sites are the uterine wall
and gastrointestina l tract. Leiomyosarcoma s of the ora l
cavity are rare.

clinical Features
In genera l. leiomyosarco mas are most commo n in
middle-aged and older adults. However, tum ors in the
ora l and maxillofacial region occur over a wide age range

Figure 12 -133 • Leiomyosarcoma. Ulcerated mass of the ante­
rior maxillary alveolar ridge. (Courtesy of Dr.Jim Weir.)
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with out a predilection for any age group. They have been
reported at various sites, but half of all ora l cases occur
in the jawbones. The clinical app earance is nonspecific;
there is usually an enlarging mass that may or may not
be painful (Figure 12- 133). Secondary ulceration of the
mucosal surface may occur.

Histopathologic Features
The micro scopic examinat ion of a leiomyosarcoma
shows fascicles of spindle-s haped cells w ith abundant
eosi noph ilic cytoplasm and blunt-e nded, Cigar -s haped
nuclei (Figure 12-134). Some tumors may be com posed
pri marily of rou nded epi theli oid cells that have either
eosinophilic or clear cytoplasm (epit helio id leiornyosar­
coma). The degree of pleomorphism varies from one
tumor to the next, but smooth muscl e tumors w ith the
presence of five or more mitoses per ten high- power
field s should be considered ma lignant. Glycogen can
usuall y be demonstrated with in the cell s with a periodic
acid-Schi ff (PAS) stain , and the cell cyto plasm appears
bright red w it h a Masson trichrome stain. Longitudi nal
st riatio ns may be seen wi th a pho sphotungstic acid­
hematoxylin (PTAH) sta in. Immunohistochemical anal­
ysis usually reveals the presence of desrnln. muscle­
specific actin. and smooth muscle actin .

Treatment and Prognosis
The treatment of leiomyosarcoma primarily consists of
radical surgical excision. sometimes wi th adjunctive
chemotherapy or radiation therapy. The prognosis for oral
tumors is poor, wit h a high rate of local recurrence and
distant metastasis. Alt hough few cases are availabl e for
analysis, a 5-year survival rate of 32% has been reported.

RHABDOMYOSARCOMA
Rhabdomyosarcoma, a malignan t neopla sm of skeletal
muscle origin. is the most commo n soft tissue sarcoma
of children. The mosf'Ircquent site is the head and neck,

Figure 12-134 • Leiomyosarcoma. High-power view of a pleo­
morphic spindle cell proliferation.
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which accou nts for 40 % of all cases. The genitouri nary
tract is the second mo st common location . Three basic
microscopic patt erns are recognized:

I . Embryonal
2. Alveolar
3. Pleomorph ic

Clinical Features
Rhabdomyosarcoma primarily occurs in the firs t decade
of life. but also is seen in teenagers and young adults. It
is rare in people older than age 45. and approxim ately
60% of all cases occur in males. Embryonal rhab­
domyosarcomas are most common in the first 10 years of
lifeand account for about60 % of all cases. Alveolar rhab­
domyosarcomas occur most often in persons between 10
and 25 years of age; they account for 20% to 30% of all
tumors. Pleomorphic rhabdomyosarcomas represent less
than 5% of all cases and show a peak prevalence in
patientsover 40 years of age. Mos t head and neck lesions
are embryonal or alveolar types; pleomorphic rhab­
domyosarcomas prima rily occur on the extremities.

The tumo r is most often a pai nless. in filtrat ive mass
that may grolV rapi dly (Figures t 2- 135 and 12- 136). In
the head and neck region . the or bit is the most frequ ent
location. followed by the nasal cavity and nasopharynx.
The palate is the most frequent int raoral site. and some
lesions may appear to ar ise in the maxill ary sinus and
break through into the ora l cavity. Some embryonal rhab­
domyosarcomas that arise wit hin a cavity, such as the
vagina or oropharynx. demonstrate an exophyt ic. poly­
poid growth patte rn that resembles a cl uster of grapes .
The term botryoid (grapel ikel rhabdomyosarcoma has
been used for these lesions.

Histopathologtc Features
Embryonal type. The embryonal rhabdomyosarco ma

resembles various stages in the embryogenesis of skeletal
muscle. Poorly diffe renti ated examp les may be di fficult to

Figure 12-135 • Embryonal rhabdomyosarcoma. Young child
with a mass of th e right maxilla. (Cour tesy of Dr. Robe rt
Achte rberg.)
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diagnose and consist of small round or oval cell s w ith
hyperchromatic nuclei and indi stinct cyto plasm (Figure
12-137). Alterna ting hypercellular and myxo id zones may
be seen. Better-differentiated lesions show round to ovoid
rhabdomyoblasts wi th distinctl y eosinoph ilic cytoplasm
and fibrillar material around the nudeus. Cross striations
are rarely found. Some tu mors show bette r-different iated .
elongated . strap-shaped rhabdomyoblasts.

The botryoid subtype of embryonal rhabdomyosa r­
coma is sparsely cellular and has a pronounced myxoid
stroma. Increased cell ularity. or a so-ca lled cam bium
layer. is usuall y seen just beneath the mucosal surface.

Immunohistochemical analysis for the presence of des­
min. muscle-specif ic actin. and myoglobin can be helpful
in suppor ting the muscular nature of the tumor. However,
the intensity of the immunostaining can vary depending on
the degree of rhabdomyoblast ic differentiation.

Alveolar tYIIe. The alveola r rhabdomyosarcoma is
characte rized by aggregates of poorly differentiated
round to oval cells separated by fib rous septa. Thesecells
demonstrate a central lossof cohesiveness, which results
in an alveo lar pattern. The perip heral cells of these
aggregates adhere to the septal wa lls in a single layer.
The centra l cells appear to fl oat freely w ithin the alve­
olar spaces. Mitoses arc common, and mu ltinu cleated
giant cells also may be seen.

Pleomorphic type. The pleomorphic rhabdomyosar­
coma is characterized by loosely arranged and hapha z­
ardly oriented cells of var iable morphology. Both small
and large cells wi th round or pleomorphic shapes may
be present. Deeply eosinophilic cytoplasm may be noted
in some cells . Positive imm unostains for desmin and
myoglobin are helpful in dist ingu ish ing these tumors
from other pleomorphic sarcomas.

Treatment and Prognosis
Before 1960. the prognosis for a pat ient with rhabdo­
myosarcoma was extremely poo r. with more than 90%

Figure 12-136 . Embryonal rhabdomyosa rcoma . CT scan of
pat ient from Figure 12-135 showing expansile ly tic lesion of the
maxilla. (Courtesy of Dr. Rob ert Achte rberg.)
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Figure 12 ~ 137 . Embryonal rhabdomyosarcoma. Medium­
power view showing a sheet of small, round cells with hyperchro­
matic nuclei.

of pat ients dy ing. With the advent of multimodal therapy
during the past several decades, the prognosis has
improved dramati call y.

Treatment typicall y consists of local surgica l excision
foll owed by multi agent chemotherapy (vincristine, act i­
nomycin 0 , and cyclo phosphamide). Postoperati ve radi­
ation therapy also is used, except for local ized tumors
that have been comp letely resected at init ial surgery. The
5-year surv ival rate is a round 60% to 70% for newly
diagnosed patie nts wit hout metastatic disease; however ,
the surviva l rate drops to less than 30% if meta stases are
present.

SYNOVIAL SARCOMA
Synovial sarcoma is an uncommon tumor that prim a­
ril y occurs near large join ts and bu rsae, especi ally in the
extremities. However. most autho rities now agree that
the tumor probab ly does not arise from the synov ium.
Altho ugh it is often para-art icu lar in location , the tum or
rarely occurs w ithin the joint cap sule. In some instances.

it arises in areas without any obvious relati onship to
synovial structures. Synovial sarcomas of the head and
neck are rare, and many of these are apparently unre­
lated to join t areas.

Clinical Features
Synovial sarcomas most frequently occur in teenagers
and young adults, and there is a slight male predil ection .
The most common presentation is a gradually enlarging
mass that often is associated wit h pain or tenderness.
Tumors in the head and neck region are most common in
the paravertebra l and parapharyngeal areas. Often, they
produce symptoms of dysph agia, dyspnea, or hoarse­
ness. Orofacia l tum ors most often have been reported in
the cheek and parot id region .

ORAL & MAXILLOFACIAL PATHOLOGY

Figure 12- 138 • Synovial sarcoma. Biphasic tumor consisting of
spindle cellsalong with cuboidal to columnar epithelial cells that
line glandlike spaces.

Histopathologic Features
Classic synovial sarcoma is a biphasic tumor that con­
sists of a comb inatio n of spindle cells and epithelia l cells
(Figure 12-138). The spindle cells usually predominate
and produce a pattern tha t is simi lar to fib rosarcoma.
W ithin thi s spindle cell backgro und aregroups of cuboidal
to columnar epit helial cells that surround glandlike spaces
or form nests. cords, or who rls. Calcifica tions are seen
in around 30% of cases.

Lessfrequently, the tum or is monophasic and consists
primaril y or ent ire ly of spind le cells. The diagnosis of
these tumors is diffi cult , but most lesions demonstrate
at least focal positive immunos taini ng of spindle cells for
cyto ker a tin or epithelial membrane antigen. Rare exam­
ples of monophasic epit helia l synovia l sarcomas also
have been reported.

Treatment and Prognosis
Treatmen t of synovial sarcoma usually consists of rad­
ical surgical excision, possibly w ith ad juncti ve radiation
therapy or chemotherapy. The prognosis is poor because
the tum or has a high rate of recurrence and metastasis.
The reported 5-yea r surv ival rate ranges from 36% to

~ 64%. However, the to -year surviva l rate drops to 20%
ro 38% because of the high rate of late metastases.

) ALVEOLAR SOFT-PART SARCOMA
The alveolar soft- part sarcoma is a rare neoplasm of
uncertai n histogenesis. About 25% of all cases occur in
the head and neck.

Clinical Features

The alveo lar soft-part sarcoma is usuall y a slow-grow ing,
painless mass. The tum or is most common in young
adults and children. In adu lts, the lower extre mity is the
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most frequent location; in younger pat ients, the head and
neck region is the most common site. The orbit and
tongue are the most common head and neck locations.
During the first two decades of life , the tumor shows
nearly a 2: I female predil ection. However, cases that
develop afte r the age of 30 are more common in men.

Histopathologic Features
Alveolar soft-par t sarcomas are composed of grou ps of
large, polygona l cells that are arranged around central
alveolar spaces (Figure 12-1 39). These cell s have abun­
dant gran ular, eosino phil ic cyt op lasm and one to several
vesicular nuclei. Mi toses are rare. Special stains wi ll
reveal PAS-posit ive, diastase- resistant crystals that are
highly characteristic for this tumor. Under the electron
microscope, these crystals appea r as rhomboid, poly­
gonal, or rod-shaped structures w ith a regular latt ice­
work pattern .

Treatment and Prognosis
Most patie nts wi th alveolar soft- par t sarcomas are
treated by rad ical surgica l excision, possibl y in conjunc­
tion wit h radiat ion therapy and chemotherapy. The prog­
nosi s is poor because the tumo r often metas tasizes. The
s-ycar surv ival rate is 60% , but the zo-yea r survival rate
drops to only 15% . The prognosis for children appears
to be better tha n for adu lts.

METASTASES TO THE ORAL SOFT TISSUES
Metastatic tumors to the oral cavity are uncommon and
represent app roxim atel y 1% of all oral mal ignan cies.
Such metastases can occur to bon e (see page 582) or to
theoral soft tissues. The mechanism by w hich tumors can
spread to the oral cavity is poor ly understood. Primary
malignancies from im mediate ly adjacent ti ssues might be
able to spread by a lymphatic route ; however, such a
mechanism cannot explain metastases from tumo rs from
lower parts of the body, w hich are almost certainly blood ­
borne and should be fi ltered out by the lungs. One pos­
sible explanation for blood-borne metastases to the head
and neck, especially in the absence of pulmonary metas­
tases. is Batson 's plexu s. a valveless vertebra l venous
plexus that might allow retrograde spread of tum or cells,
bypassing filt ration through the lungs. \

Clinical Features I
The most commo n site for oral soft tissue metastases is
the gingiva, w hich accou nts for slight ly more than 50%
of all cases. This is followed by the tongue, w hich is the
site for 25% of cases. The lesion usuall y appears as a
nodular mass that often resembles a hyperpla stic or
reactive grow th, such as a pyogenic granuloma (Figures
12-1 40 to 12-14 2). Occasionally, the lesion app ears as
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Figure 12 - 139 • Alveolar soft- part sarcom a. Alveolar collec­
tions of large, polygonal cells containing abundant granular
cytoplasm.

a surface ulceration . Adjacent teeth may become loos­
ened by an und erlying destru ct ion of the alveolar bone.
The presence of teeth may play an impor tant ro le in the
preference of metastases for the gingiva. Once malignant
cell s reach the oral cavit y, the rich vascular netwo rk of
inflamed gingival tissues may serve as a ferti le site for
furt her growth .

Oral soft tissue metastasesare more common in males
and are seen most frequent ly in midd le-aged and older
adu lts. Almost any mal ignancy from any body site is
capable of metastasis to the oral cavity, and a wid e
varie ty of tum ors have been reported to spread to the
mouth . (However, there is probably a bias in the li tera­
ture towa rd reporting more unusual cascs.) In the cases
reported , lu ng cancer is responsible for more than one
thi rd of all oral soft tissue meta stases in men, followed
by renal carcinoma and melanoma. Although prostate
cancer is common in men, metasta ses from these tumors
have an aff inity for bone and rarely occur in soft ti ssues.
For women, breast cancer accou nts for 25% of all cases,
followed by malignancies of the genital organs, lung,
bone, and kidn ey. It is probable that in the future we wi ll
see an increased number of metastatic lung cancers in
wo men (today thi s is the most common cancer killer of
women in the Un ited States).

In most cases, the primary tumor already is known
when the metastatic lesion is discovered. In some cases,
however, the oral lesion is the fi rst sign of the malignant
disease.

Histopathologic Features
The microscopi c appearance of the metastat ic neoplas m
should resemble the tum or of origin (Figure 12- 143).
Mos t cases represent carcinomas; metastatic sarcomas
to the oral region are rare.
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Figure 12-140 . Metastatic melanoma. Pigmented nodule of
the mandibular gingiva.
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Figure 12-141 • Metastatic renal carcinoma. Nodular mass of
the left lateral border of t he tongue. (Courtesy of Dr: Mark
Bowden.)

A

Figure 12-142 • Metastatic adenocarcinoma of the colon. A, Focal swelli ng of t he left retro ­
molar pad area. B. Same pat ient 4 weeks later: Note the marked enlargement of the lesion.
(Courtesy of Dr. George Blozis.)

B

Treatment and Prognosis

The prog nosis for patients w it h metastati c tumors isgen­
erall y poo r becau se other metastatic s ites a lso a re fre­
que ntly presen t. Management of the ora l lesion is usu­
all y pall iat ive and shou ld be coord ina ted w it h the
pati ent 's overa ll treat me nt.

Figure 12-143 • Metastatic carcinoma of the lung . Aggregates
of malignant epit helial cells below the surface epithelium.
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Hematologic Disorders
CHAPTER OUTLINE
Lymphoid Hyperplasia
Hemophilia
Anemia
Sickle Cell Anemia
Thalassemia

Beta-Thalassemia
Alpha-Thalassemia

Aplast ic Anemia
Neutropenia
Agranulocytosis
Cyclic Neutrop enia
Thrombocytopenia
Polycythemia Vera
Leukemia
Langerhans Cell Histiocytosis
Hodgkin's Lymphoma
Non-Hodgkin's Lymphoma
Mycosis Fungoides
Burkitt 's Lymphoma
Angiocentric T-Cell Lymphoma
Multiple Myeloma
Plasmacytoma

LYMPHOID HYPERPLASIA
Thelympho id tissue of the body plays an important role
in the recognition and processing of foreign antigens,
suchas viruses. fungi . and bacte ria . In addit ion. the ly m­
phoid tissue has a protective function through a vari ety
ofdirect and indirect mechani sms, In responding to anti­
genic challe nges. lymph oid cell s proliferate, thus
increasing their numbers. to comb at the offending agent
moreeffectively, Th is proli feration results in enlargement
of the lymphoid tissue. wh ich is seen clin ically as lym­
phoid hyperplasia.

Clinical Features
Lymphoid hyperplasia may affect the lymph nodes, the
lymphoid tissue of Waldeyer's ring , or the aggregates
of lymphoid tissue that are normally scattered th rough­
out the oral cavity, par ticularly in the oropharynx. the
soft palate, the lateral tongue, and the floor of the mouth,
W hen lymphoid hyperpla sia affects the lymph nodes.
usuall y the site that the lymph node drains can be iden­
tified as a source of active or recent infection. In the head
and neck region, the anterior cervical chain of lymph
nodes is most commonly involved, alt hough any lymph
node in the area may be affected,
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W ith acute infec tions. the lymphadenopathy appears
as enlarged. tender. relat ively soft . freely movable nod ­
ules. Chronic inflamm atory condit ions produce enlarged.
rubbery firm. nontender. freely movab le nodes. Some­
times these chron ic hyp erp last ic ly mph nodes may be
di ffi cul t to dist ingu ish cli nica lly from lymphoma . and a
history of a preceding inflammat ory process and lack of
progressive enlargement are helpfu l clues that are con­
sistent with a reactive process. Anot her condition. how­
ever. that shou ld be considered in the differenti al diag­
nosis of mult ip le. persistent ly enlarged. nontender lym ph
nodes is human immunodeficiency vi rus (HiV) infecti on
(see page 237) .

Tonsill ar size is variable from one person to the next,
but lymphoid tissue is norm ally more promi nent in
younger individuals. usually reaching its peak early
during the second decade of life and gradually dim in­
ishing thereafter. Some patients have such large tonsil s
that it seems as if they would occlude the air way (so­
called "ki ssing tonsil s"). Often. however. these patients
have no sympto ms and are unaware of a problem. As
long as the large tonsil sare symmetric and asymptomatic
(Figure 13- 1), it is likely that they are normal for that
part icular pati ent. Tonsilla r asymmetry is a potentia ll y
serious sign that should be evaluated fur ther to rule out
the presence of a metastat ic tu mor or lym phoma.

Hyperp lastic int raoral lymphoid aggregates present
as discrete. nontcnder, subm ucosal swelli ngs. usuall y
less than I em in diameter, which may appear normal or
dark pink in color if the aggregate is deeper or may have
a creamy yellow ish- orange hue if the collec tion of lym­
phocytes is closer to the surface (Figures 13-2 and 13-3).
Lymphoid hy perpla sia commonly involves the posterior
lateral tongue. where it may appear somewhat ominous.
The enlargement is usually bilaterally symmetric. how­
ever. which helps to dist ingu ish the cond ition from a

Figure 13-1 • Lymphoid hyperplasia. The large tonsil observed
in this patient represents a benign hyperplasia of the lymphoid
cells. If significant asymmetry is observed.further investigation
may be warranted to rule out the possibility of lymphoma.
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malig nancy. The buccal lymph node may also become
hyperplastic and present as a nontender, soli tary. freely
movab le nod ule. usually less than i em in diameter.
w it hin the substance of the cheek. Infrequentl y. a more
diffuse lymphoid hyperplasia involves the posterio r hard
pa late. producing a slowly growing. nontender, boggy
swell ing wi th an intact mucosal sur face and l itt le color
change. These palatal lesions may be cli nically impos­
sib le to distinguish from extranoda l lymphom a and
wo uld. therefore. necessitate biopsy.

Histopathologic Features
Th e microscop ic features of lymp ho id hyperplasia
incl ude sheets of small . well-differentiated lymphocytes
wi th numerous interspersed. sharp ly demarcated col­
lections of reactive Iymphoblasts called germinal cen-

Figure 13-2 • lymphoid hyperplasia. The smooth-surfaced
papule of the posterior lateral tongue represents an enlarged lym­
phoid aggregate. The lesion exhibits a lighter co lor as a result of
the acc umulation of lymphocytes. which are white blood ce lls.
(Courtesy of D, Dean White.)

figure 13 -3 • lymphoid hyp e rplas ia. lympho id agg regates
(arrow) are frequently noted in the floor of the mouth, as in this
photograph.
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ters. The cells that comprise the germinal cent ers are pri ­
marily transformed B lymphocyt es that may demonstrate
numerous mitoses, Macrophages can also be ident ifi ed
by the presence of phagocyt ized material (tingtble
bodies) in their cytoplas m as they engu lf nuclear debri s
tram the proli ferat ing lymphocyt es.

Treatment and Prognosis
Once the diagn osis of lym phoid hyperplasia is confir med.
notreatmen t is usually requ ired because it is a completely
benign process. For tho se patients wi th palatal lymphoid
hyperplasia that may interfere w ith a denta l pro sthes is,
complete excision of the lesion is recommended .

HEMOPHILIA
Hemophil ia (hemo = blood; phtlia = loving) represents a
variety of bleeding disorders associated with a genet ic
deficiency of any one of th e clott ing factors of the blood
ITable 13-1 ). This condition was commo n in certain
European royal famil ies. man y of wh om carried an X­
linked hereditary defi ciency of either factor VIII or factor
IX. Consequentl y, as a result of inbreeding, a significan t
proport ion of the male members of these families had
hemophilia . In the days before blood tra nsfu sions and
clotting factor rep lacement thera py, many of these
patients died as a direct result of , or from the com ­
plications of . uncontroll ed hemorr hage. it is not known
whether these peop le had factor VIII or factor IX defi­
ciency, becau se all of the af fected ind ividuals died befo re
thedefinitive diagnostic studies were developed to deter­
mine precisely wh ich def ici ency wa s pre sent. Because
hemophilia A (factor V III deficiency) is the most signif­
icant and w idely recog nized form of hemophil ia and
account s for 80 % to 85% of the bleedi ng diat heses asso­
ciated wit h a specific clo tt ing factor def ic iency, most of
this discussion centers on that entity,

As previou sly mentioned. a deficiency of factor IX or
hemophilia B (Christmas di sease) also may be encoun­
tered. Hemophil ia B is similar to hemophilia A in its pres­
entation, being transmitted in an X-l inked fashion . Hemo­
philia B is much less common than hemophilia A, occur ring
with a prevalence of I in 50.000. Another clotting disorder
that is sometim es seen, von Willebran d's disease. is
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caused by a genetic defic iency of a plasma glycoprotei n
called von W i lle brand's factor. This glycoprotein aids in
the adhesion of plate lets at a site of bleeding, and it also
binds to facto r VIII, act ing as a transport molecule, Von
Wi llebrand's disease is a genetica lly heterogeneous con­
dition. w ith several subtypes currently identi fied, and it
may be tran smitted in an autosomal dom inant or recessive
pattern . It is the most common of the inh erited bleeding
disorders. affecting an estimated t in every 800 to 1000
persons, However, many cases of von Willebrand's disease
are mild and may be clinicall y insignificant.

Clinical Features
Hemophil ia A is an X- li nked disorder. Females typica lly
carry the trait, but it is expressed pr imaril y in males.
App roximate ly i in 8000 to 10.000 mal es are born w ith
this geneti c di sease. Fail ure of normal hemo stasis after
circumcision is typ ically one of the fi rst signs that a
bleeding disorder is present.

The severity of th e ble edin g di sord er depends on th e
extent of th e clotting factor defic iency. Hemophilia A is
a heterogeneou s disorder that is caused by anyone of a
variety of mutations associated with the gene for factor
VII I. Because the mutat ions occu r at different sites in the
facto r VIII gene (over 80 different mu tati on s have been
ident ified) . a cli nical spect rum of defi ciency of factor VIII
is seen. Thi s results in vary ing degrees at disease expre s­
sion. No t all pa ti ents have an abso lu te lack of th e par­
ti cularclotting factor; rather, the defi ciency may be a per­
cent age of the normal val ue in a given pat ient. For
example. a patient wi th on ly 25 % of normal factor VIII
levels may be able to functi on no rmally under most cir­
cumstances; one with less than 5% commonly manifests
a marked tendency to brui se w it h only minor tra uma .

In tod dlers, oral laceration s and ecchymoses that
invo lve the lips and tongue are a freq uent occur rence as
a result of th e commo n fall s and bumps experienced by
this age group. If not t reated app rop riately, such lacer­
ations may result in significant blood loss in more
severely affected pat ients. Someti mes deep hemorrha ge
occurs du ring normal acti vit y and may involve the mus­
cles. soft ti ssues. and weight-bearing joint s (hemar­
throsi s), especially the knees (Figure 13-4). The resul t of

Table 13-1 Comparisoll of Ihe M osl Commollly Ellcollfllered Illherited Bleedi llg Disorders

TYPE

Hemophilia A (classic hemophilia)
Hemophilia B (Christmas disease)
von wme brand's d isease

DEFECT

Facto r VIII defic iency
Factor IX deficien cy
Abnormal vo n Willebrand 's factor,

abnorma l platelets

INHERITANC E

X-linked recessive
X-linked reces sive
Auto somal dominant

I'INOINGS

Abnormal PTT
Abnor mal PTT
Abnormal BT, abn ormal PIT

Bf, Bleeding lime: PIT, partial thromb oplastin time,
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Figure 13 -4 • Hemophilia. The enlargement of the knees of this
patient with factor VIII deficiency is due to repeated episodes of
bleeding into the joints (hemarthrosis). Inflammat ion and scarring
have resulted.

such uncontrolled bleeding is the for mation of scar tissue
as the body removes the extravasated blood. This often
causes a cripp ling deform ity of the knee joints secondary
to art hr itis and ankylosis. Someti mes the tissue hemo r­
rhage results in the format ion of a tumorlike mass, which
has been called pseudotumor of hemophilia . Such
lesions have been reported in the oral regions.

An increased coagulation t ime (delay in blood clot­
ting), of cou rse, is the hallmark feature of th is gro up of
conditions. Uncontrollable or delayed hemorrhage may
result from any laceration: this includes surgical inci­
sions, denta l extractions . and periodontal curettage
(Figure 13-5) . Measurements of the platelet cou nt,
bleeding ti me, prothrombin ti me (PT), and par tia l th rom­
bopl asti n t ime (PTT) should be ordered as screening tests
for any pat ient w ith a suspected bleeding disorder.

Treatment and Prognosis
The treatmen t of clott ing factor deficiencies essentia lly
consists of rep lacement therapy with the appropriate
clott ing factor. Whether treatment is instituted depends
on the severi ty of the clotting factor deficiency.

Patients who have greater than 25% of normal values
of factor VI II may function normall y. For pat ients wi th
mild hemophi lia (5% to 50% of nor mal levels of factor
VIII), no special treatment is ty pically requ ired for normal
activil ies. If surgery is to be performed, clotting factor
replacement therapy may be indicated.

For patients wi th severe deficiencies (less than I % of
normal levels of facto r vnu, injections wi th the clotti ng
factor must be performed as soon as a hemorrhagic
episode occurs to prevent such complications as thecrip­
pling joint deformities of the knees.

ORAL & MAXILLOFACIAL PATHOLOGY

Figure 13-5 • Hemophilia. Hemorrhage in a patient with factor
IX deficiency occurred after routine periodontal curettage.

The use of aspirin is strict ly contrai ndicated because
of its adverse effect on blood platelet function . Severe
hemorr hage may result if these patients use aspirin­
containing medications.

Genet ic counse li ng shoul d be provided to these
pat ients and th ei r families to help them understand the
mechanism of inheritance. Using mo lecu lar tech­
niques, women who are carriers can be conf irmed. In

addit io n, affected ma le fetuse s can now be identi fied
and elective termination of th e pregnancy may be an
option .

Optimal dental care is strongly encouraged for these
_ patients to prevent oral problems that might require sur­

gery. If oral or per iodontal surgery is necessary, consul­
tation w it h the pat ient's physician is manda tory. The
patient is usuall y prepared for the procedure by the
adm inistra tion of clotting facto r just before the surgery.
W ith an extensive surgical procedure, additional doses
of clott ing facto r may be needed subsequent ly. In addi­
tion , epsilon- aminocaproic acid (EACA), an anti fibri ­
nolyt ic agent that inh ibits clot degradation should be
given I day befo re the surgery and continued for 7 to 10
days afte rwa rd. Alternat ive therapy for pat ients who
have levels of factor Viii greater tha n 5% of normal is
desmop ressin, which can be given just before surgery.
This drug causes the release of bound factor VIII, pro­
ducing a temporary increase in the plasma levels of the
clo tt ing factor. Desmopress in may also be used to
manage most pati ents affected by type I von Wi lle­
bran d's disease, wh ich represents approximately 70% to
80% of the cases of that diso rder.

Although it saved man y lives, clotting facto r replace­
ment therapy has also resulted in a traglc compl icat ion
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for many of these pa tients. Cryop recip itat ion. the t radi ­
tional method of concentrat ing clott ing facto rs from the
serum. also resulted in the concentration of several
viruses. including the hepatitis vi ruses and human
immunodeficiency viru s (HIV). Consequent ly, as many
as80% to 90 % of hemophi liac patients treated with mul­
tiple doses of factor VIII cry oprecipitate are now positi ve
for HIV. The meth ods of preparing the clotting factors
have been mod ifi ed to elimi nate the r isk of acquiring HIV
from the preparation ; however. man y hemoph il iac
patients who have already been infected st ill face the
prospect of acqu ired immunodefi c iency synd rome
(AIDS). Recombinant DNA technology now provides a
source of factor VII I that is manu fact ured by insert ing the
human facto r VIII gene into bacteria that then synthe­
size the pro tein. Thus, this product can now be manu­
factured w it hout contaminat ion by any vi ral organ isms.

ANEMIA
Anemia is a general term for eit her a decrease in the
volume of red blood cells (hematoc rit) or in the conce n­
tration of hemog lobi n. This prob lem can result fro m a
number of factors. includi ng a decreased producti on of
erythrocytes or <.1 11 increased destructio n or loss of ery th­
rocytes. Laboratory studies. such as the red blood cell
(RBC) count , hemat ocrit , hemoglobi n concentration.
mean corpuscular volu me (MCV) , mean corpuscular
hemoglobin (MCH), and mean corpusc ular hemogiobin
concentration (MCHC), can help indicate the probable
cause of the anemia.

Ra ther than being a disease itself. anemia is often a
sign of an under lyi ng di sease, such as renal fail ure. liver
disease, chronic in flammato ry cond it ions , mal ignan cies,
or vitamin or minera l deficiencies. The diverse causes
and comp lexity of the prob lem of anemia are presented
in Box 13- 1.

Clinical Features

The symptoms of anemia are typicaliy related to the
reduced oxygen-carrying capacity of the blo od, w hich is
a result of the reduced numbers of erythrocytes . Symp­
toms such as tiredness. headache. or lightheadedness
are often present.

Palior of the mucou s membranes may be observed in
severe cases of anemia . The palpebra l conjunct iva is
often the site w here this pa leness is most easily appre­
ciated, but the ora l mucosa may show simila r signs.

Treatment and Prognosis

The treat ment of anemia depends on dete rmin ing the
underlying cause of the anemia and corr ecting tha t
problem. if possible.

sal

Box 13-1 Causes of Allemia

ANEMIAS WITH DtSTURBED IRON METABOLISM

• Iron deficie ncy anemia
• Sideroblast ic anem ias

MEGALOBLASTIC ANEMIAS
• Cobalamin (BI2) deficie ncy (pernicious anemia)
• Folic acid deficiency

ANEMIA ASSOCIATED WITH CHRONIC DISORDERS
• Anemia of chronic infection (infecti ve endoca rdit is, tub er ­

culosis , osteomyelitis, lung ab scess, pyelonephritis)
• Anemia of inflammatory connective tissue disord ers

(rheumatoid arthritis. lupus e ryt hematosus. sarcoidos is,
tem pora l arteritis, regional enteritis)

• Anemia associ ated with malignancy
• Seco ndary to chronic bleeding
• Myelopht hisic anemia

• Anemia of uremia
• Anemia of endocrine failure
• Anemia of liver disea se

HEMOLYTIC ANEMIAS

• Extrinsic causes
• Spleno megaly
• Red cell ant ibodies
• Trauma in the circulation
• Direct toxic effects (various microorganisms, coppe r

salts , venom of certain snakes)

• Membrane abn or malities
• Spur cell anemia
• Paroxysmal nocturnal hemoglobinuria
• Hereditary spherocytosis
• Heredita ry elliptocytosis

• Disorders of the interior of the red ce ll
• Defects in the Embden -Meyerhof pathway
• Defects in the hexose monophosphate shunt

DISORDERS OF HEMOGLOBIN

• Sickle cell anemia

• Thalassemias

SICKLE CELL ANEMIA
Sickle cell anemia is one of the more severe genet ic dis­
orders of hemoglobin synthesis (hemog lob inopathies).
Because of the mut at iona l subst itut ion of a Ihym ine mol ­
ecule for an adeni ne in DNA . the codon is altered to code
for the amino acid vali ne rather than glutamic acid in the
beta-globin chain of hemoglobi n. Th is results in a hemo­
glob in mol ecule that . in the deoxyge nated state. is prone
to molecular aggregation and po lymerization . Conse­
quently. the red blood cells of pati ents with sickle celi
anemia have a marked tendency to undergo deformat ion
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from tho normal biconcave disc shape to a rigid-and ­
curved (sickle) shape. Because tho genes for hemoglobin
synt hesis arc codominant. if on ly one all ele is affected,
only 40 % to 50% of that pat ient 's hemoglobin w ill be
abnormal. Such a pat ient is simply a carrier and is said
to have sickle cell trait. a condit ion that has no signi fi­
cant clinical manifestations in most everyday circum­
stances. Some sickling may be precip itated under certa in
conditions, however, particu lar ly with low -oxygen ton­
sions associated w ith exercise or high altitudes.

This abnormal gone has persisted in the human race
perhaps because it confers a degree of resistance to the
malarial organ ism. As a result, the gene is seen most fre­
quent ly in populations. such as African, Mediterranean,
and Asian. w ho reside in areas w here ma laria is endemic.
In the Unitod States, nearly 2.5 mill ion peop le (approx­
imate ly 8% of the black popu lation) carry this trait.

Unfortunately. in patients who in herit two alleles that
code for sickle hemoglobin, the rod blood cells conta in
primarily sickle hcrnoglobln. Thi s resul ts in the condi­
tion called sickle coli disease. In the United States, abou t
I of evory 350 to 400 blacks is born wi th this di sease.
Such patients are often suscept ible to the problems asso­
ciated wi th abnormal RBC morphology. The sickled
ery throcytes arc more fragile than norma l and they tend
to block the cap ill aries because of thei r shape and adher­
ence properties. As a result. these patients have a chro nic
hemolytic anemia and many difficult ies related to
reduced blood flow to organs and tissues, which pro­
duces ischemi a . infarction, and tissue death .

Clinical and Radiographic Features
Virtually any ti ssue or organ may be affected in sickle
cell disease. The clinical spectru m of involvement can
vary t remendously, with approximately one th ird of
pati ents exhibiting severe mani festat ions. Perhaps the
most drama tic sign of th is disease is the sickle cell cri sis,
a situat ion in which the sickling of the ery throcy tes
becomes severe. Hypoxia, infect ion. hypothermia. or
dehydration may precipitate a crisis: however. for most
cr ises there is no ident ifi able predisposing factor. Patients
w ho exper ience a crisis experience extreme pai n from
ischemia and infarction of the affected tissue. The long
bones. lungs , and abdomen are among the most com ­
monly affected sites. and each episode lasts 3 to 10 days.
Pulmonar y involvement. know n as acute chest syn­
dr ome. is particularly ser ious. and a recent study indi­
cated that th is is frequen tly precip itated by fat embo lism
or community-acquired pneumonia. Some patients may
experience such cr ises mon thly : othe rs may go for I year
or longer wi thout prob lems, Often fever accompan ies the
cris is: therefore. in fection must be considered in tho di f­
ferentia l diagnosis.

ORAL & MAXILLOFACIAL PATHOLOGY

Patients wi th sick le cell disease arc suscept ib le to
infect ions, especially those caused by Streptococcuspneu­
moniae. probabl y because of the destruction of the spleen
at an early age by repeated infarc tions. Such infect ions
are the most common cause of death among children
affected by sickle cell disease in the United States.

Other pro blems include delayed growth and develop­
ment in most patients. Impaired kidney funct ion and
ocular abnormalit ies develop secondary to the damage
caused by vasa-occlusive episodes in tho cap illa ry net­
works of those organ s. if the pati ent lives long enough,
ronal failure may eventually develop. In addi tion, approx­
imately 5% to 8% of these patien ts wil l experience cen­
tral nervous system (CNS) damage in the form of a stroke,
w hich occurs at an average age of abo ut 8 years.

The oral radiographic features of sickle cell disease are
relatively nonspecific. Th ey consist of a reduced trabec­
ular pattern of the mandible because of increased
hematopoiesis occurring in the marrow spaces. Occa­
sionally, a "hai r-a n-end" appearance is seen on the skull
radiograph. alth ough this is less prom inent than that seen
in thalassemia (Figure 13-6) . Other ora l prob lems that
have been reported includ e an increased prevalence of
osteomyelit is of the mandible, prolon ged paresthesia of
the mandibular nerve, and asymptomatic pulpal necrosis.

Histopathologic Features
In homozygous sickle cell disease. a peripheral blood
smear shows a peculiar curved distort ion of the ery thro­
cytes, resembling a sickle or boomerang shape.

Treatment and Prognosis
T he patient experiencing a sickle cell crisis should be
managed with suppor tive care, including fluids, rest , and

Figure 13·6 • Sickle cell anemia. La teral skull radiograph reveals
an altered trabecular pattern, including a slight degreeof "hair-on­
end" appearance of the cranial bones. (Courtesy of Dr. Reg
Munden.)
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appropr iate analgesic therapy (usually narcotic prepa­
rations). It is important. but often difficult. to rule out the
possibility of infection.

Asof this writ ing. 46 states screen for this hemoglobi n
disorder as part of th eir newborn Infa nt healt h care
system to identify affected indi viduals as soon as pos­
sible so that appropri ate therapy can be institu ted. For
children wi th a diagnosis of sickle cell disease, contin­
uous prophylact ic penicillin therapy is ind icat ed until at
least 5 years of age. In add it ion , the chi ld should be given
polyvalent pneum ococcal vaccination. Situations that
might precipitate a crisis. such as strenuous exercise.
dehydratio n. or exposu re to cold . should be avoided. For
adults wit h relatively severe disease. hydroxyurea has
been approved for treatment. This drug increases the
fetal form of hemoglobin (hemoglobin Fl. whic h may
inhibit polymeriza tion of hemoglobin 5 and may also
reduce the adherence of erythrocytes to the vessel walls.
Unfortuna tely. hydroxyurea has a numbe r of pote ntia l
side effects and should be used judiciously. Bone
marrow transp lantat ion is curative. but this is a proce­
dure with multip le potent ial complicat ions and is used
primarily for severely affected patients having a histo ­
compatibi lity antigen (HLA)-match ed don or sibling.
Only about I % of sickle cell anemia pati ents current ly
meet these criteria .

When surgery is necessary, local anesthesia, if possible,
isusually preferred. If general anesthesia is indicated, pre­
cautions should be taken to avoid conditions that might
induce a crisis. such as hypoxia. vascular stasis. acidosis.
infection, reduced body temperature, or dehydration.

For patien ts who have either the sickle cell tra it or the
disease, genetic counseling is appropriate. DNA diag­
nostic techniques have been used for several years to
assess whether a fetus is affected by sick le cell disease.
permitting considerat ion of termi nation of the preg­
nancy. Recent ly, molecular evaluat ion of the DNA from
a single cell obtained fro m an embryo that was fert il ized
in vitro has all owed select ion of a nonaffected embryo
fo r uterine implantation. For parents who are carri ers of
thesickle cell trait. this is one meth od to ensure that their
offspring do not have sickle cell disease.

Altho ugh the mortality rate for sickle cell disease in
developed countries has improved dramaticall y over the
past few years. the prognosis is variab le because of the
wide spectrum of disease activity. Those who are
severely affected. however, often are qui te disabled
because of the many complications of the disease and
have a decreased life span.

THALASSEMIA
Thalassemia represents a gro up of di sorders of hemo­
globin synthesis tha t are characterized by reduced syn-
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thesis of either the alpha-globin or beta-globin chains of
the hemoglobin molec ule. As in those with sick le cell
trai t, people who carry the trait for one of the forms of
thalassemia seem to be more resistant to in fection by the
malaria l organ ism; an increased frequency of these genes
is seen in Mediterranean . African. Indian. and Southeast
Asian populations. Because the original cases were
repor ted from the region of the Medi terranean Sea, the
name thala ssemia was given. deri ved from the Greek
word thalassa, mean ing "sea ." By some estimates. tha­
lassernia is the most common inherited disorder that
affects human s.

An und erstanding of the struct ure and synthesis of
hemoglobin is help fu l in explaini ng the pathophysio logy
of these conditions. The hemoglobin molecule is a
tetramer that is composed of two alp ha and two beta
chains; if one of the chains is not being made in adequate
quantities, the norma l amount of hemoglobin can not be
made. Furthermore. the excessglobin chains accumu late
wit hi n the eryth rocyte, further com pro mis ing the struc­
ture and funct ion of the cell . These abnorma l eryt hro­
cytes are recognized by the spleen and selected for
destructio n (hemolys is) . The net result is that the pati ent
has hypochromic. microcytic anemia .

Because two genes code for the beta chain and four
genes code for the alpha chain, the degree of cli nical
severity in these condi tio ns can vary considerably. The
severity depends on which specific genetic alterat ion is
present and wh ether it is heterozygous or homo zygous.
In the heterozygous state. an adeq uate amount of norma l
hemoglobin can be made and the affected patient expe­
riences few signs or symptoms. In the homozygous state.
however. the problems arc often severe or even fatal. In
addition. variat ions in the severity of the clinical pres­
entat ion may be a reflec tion of the specific alteration in
the genetic code, because over 200 di fferent mutat ions
have been documented for this condition.

Clinical and Radiographic Features

Beta-thalassemia , If on ly one defect ive gene for the
beta-g lob in molecule is inh er ited (thalassemia mi nor),
no significant clinical mani festat ionsare usually present.

Whe n two defect ive genes for the beta-globin mole­
cule are inherited, the pat ient is affected wi th tha ­
lassemia major. also called Cooley'S anem ia or Med it er­
ran ean fever. The disease is usually detected duri ng the
first year of life because a severe micro cytic, hypo­
chromic anemia develops w hen fetal hemoglobin syn­
thesis ceases after 3 to 4 mon ths of age. The red blood
cells that are produced are extremely fragile and surv ive
for only a few days in the per iphe ral circ ulation.

In an attempt to maintain adequate oxygenation. the
rate of hematopoiesis is great ly increased (up to 30 ti mes
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normal) . resulting in massive bone marrow hyperplasia.
as well as hepatosplenomegaly and lymphadenopathy
because of ext ramedullary hematopoiesis. The bone
mar row hyperp lasia may affect the jaws especially. pro ­
ducing marked but pain less enlargement of the mandib le
and maxilla. This results in a characteristic "chipmunk"
facies. Front al bossi ng is also presen t. and a skull radio ­
graph shows a prom inent "hair -an-end" appea rance of
the calvaria (Figure 13-7).

Without therapy. ti ssue hypoxia wo rsens and serious
bacteria l infect ions w ith pne umococcal organisms often
develop . Eventuall y. high-outpu t card iac fai lure occurs;
many patie nts die by I year of age as a result of infec­
tion or heart problems.

Alpha-thalassemia. Alpha- thalassemia hasa broader
spectrum of involvement than does beta- thalassemia
because there are four alp ha-g lobi n genes that may be
affected.

W ith the alt erati on of onl y one gene. no disease can
be detected. W ith the Inheritance of two alt ered genes.
thecond it ion is known asalpha-thalassemia trait; these
patient s have a mild degree of anemia and microcytosis
that is usually not clin icall y signi ficant . W it h th ree
altered genes. the term Hb (hemoglobin) II disease is
applied. Patients have prob lems w ith hemolyt ic anemia
and splenomegaiy. For patients w it h severe hemolysis.
splenectomy may be indicated.

The homozygous state. in which all four genes are
abnormal. is called hydrops fetalis. This cond ition is
ty pically fatal w ithin a few hours of birth.

Treatment and Prognosis
Thalassemia major is treated toda y primar il y by means
of blood transfusions. These should be administered
every 2 to 3 weeks to simulate the normal hematologic
state. Un fort unately. wi th repeated blood tran sfusions.
iron overload develops becau se of the const ant infusion
of exogenous red blood cell s. Th is is a serious problem.
and often death is due to hemochromatosis. an abnor­
mal depos ition of iron th roughout the t issues of the
body. The heart . liver. and endoc rine gla nds are par tic­
ularl y affected by the toxic accumulation of iron. To
combat thi s prob lem. an iron-chelating agent . deferox­
amin e (also known as desfcrrioxam inc). must be given.
If such therapy is used steadfastly. pati ent s wi th beta­
thalassemia may have a relatively normal li fe span. Bone
marrow transplan tation has also been used with con­
siderab le success for individual s who arc relati vely
young. have li tt le organ damage. and have an HLA­
matched donor.

For patients wh o have develop ed an abnormal facial
appearance caused by thalas semi a , surgica l correction
can be performed In many cases. Prevent ion of tha­
lassemia also is desirable, eit her by screening for car­
riers of the genet ic t rait or by prenatal diagnosis.
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APLASTIC ANEMIA
Ap lastic anemia is a rare, li fe- threatening hematologic
disorder that is characterized by fail ure of the hema­
topoie tic precursor cells in the bone marrow to produce
adequate numbe rs of all types of blood cells . The hema­
topoietic stem cells do not seem to und ergo normal mat­
urat ion despite normal or increased levels of cytokines,
such as granulocy te-macrophage colo ny-stimulating
factor, whic h norma lly induce the producti on and mat­
uration of several types of white blood cells .

Al though the underl yi ng cause is unknown. some
cases are associated w ith exposure to certai n environ­
mental toxins (such as benzene), treatment with certain
drugs (especia lly the antibioti c chloramphenicol) , or
infection with certa in viruses (pa rticularly non-A. non-B.
non-C. non-G hepat it is). In many instances. the destruc­
tion of the bone mar row appears to be mediated by lym­
phocytes that atta ck and destroy the bone marrow stem
cells. In some instances, the abnormal immune response
is perha ps triggered by exposure to dr ugs or viruses. A
few genetic disorders. such as Fanconi's anemia and
dyskeratosi s congenita (sec page 648). also are associ­
ated with an increased frequency of aplastic anemia.

Clinical Features
Because all of the formed elements of the blood are
decreased in pat ients wi th ap lasti c anemia. the initial
symptoms may be related to any one or several of the
defic iencies. The ery throcyte deficiency produces signs
and sympto ms related to a decreased oxygen-c arrying
capaci ty of the bloo d; therefore. pati ents may experience
fat igue. ligh theadedness. tachycardia. or weakness. The
platelet deficiency (thro mbocytopenia) is seen as a
marked tendency for bruising and bleeding. w hich affects
a variety of sites. Retina l and cerebral hemo rrhages are
some of the more devastating mani festations of this
bleedi ng tendency. Def iciency of white blood cells (neu-

Figure 13-7 • Thalassemia. Latera l skull radiograph depicting the
characteristic "heir-on-end" appearance in a patient with
thalassemia.
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tropc nla. leukopenia, or gran ulocytopenia) is the mos t
significant complication of this disease, predisposing the
patient to bacteria l and funga l infections that ofte n arc
the cause of death .

The oral findi ngs related to thrombocytopenia include
gingival hemorrhage, oral mucosa l petechiae. purpura.
and ecchymoses. The oral mucos a may appear pale
becauseof the decreased numbers of red blood cells . Oral
ulcerations associated with infection , particu larly those
that invoive the gingival tissues , may be present. Mi n­
imal erythema is usuall y associated with the periphery
of the ulcers . Gingival hyperplasia has also been reported
in association with aplastic anemia .

Histopathologic Features
A bone marrow biopsy specimen usually demonstrates
a relatively acell ular marrow w it h extensive fatty in fil ­
tration . The histopathologic features of an oral ulcera­
tion in a pat ient with aplastic anemia show numerous
microorganisms in addition to a remarkab le lack of
inflammatory cells in the ulcer bed.

Diagnosis
The diagnosis of aplast ic anemia is usua lly established
by laboratory studies. A pancytopenia is character ized
by at least two of the fol low ing findin gs:

• Fewer than 500 granulocy tes/ ut,
• Fewer tha n 20.000 platelets/u t,
• Fewer than 10,000 ret iculocytes/ pl,

Treatment and Prognosis

The cou rse for patients with ap lastic anemia is unpre­
dictable. For the mild er forms of the di sease, spontaneous
recovery of the marrow may occur in some instances;
progresslon to severe aplastic anemia may be seen in
others. Generally. in severe cases, the chances of spon ­
taneous recovery arc slim. If a particular environmental
toxin or drug is associated with the process, withdrawal
of the offending agent may sometimes result in recovery .

The treatment Is initially supportive. App ropriate anti­
biotics arc given for the infections tha t develop , and
transfusions of packed red blood cells or platelets are
administered for symptomatic treatment of anemia and
bleeding prob lems. respectively.

Attempts to stimulate the bone marrow have met with
variable success. Androgenic stero ids appear to benefit
patients wi th mild disease. but they have li ttle effect on
the severe form.

One app roach to th erapy is to rep lace the defective
marrow wit h norma l marrow, either by bone marrow
transplantation or periphera l blood stem cell t rans ­
plantat ion from a matched donor. Thi s treatment has
been gaini ng acceptance desp ite the r isk of graft-ve rsus­
host di sease. Patients must be care fully selected;
patients younger than 40 years of age and those with

505

an HLA-matched donor (usually a sib ling) have the best
prognosis.

For those patie nts who would not be a good prospect
for bone marrow transp lantation because of thei r
advanced age or no matched donor, immunosuppressive
therapy is recommended. Antithymocyte globulin (in the
United States) or antilymphocyte globulin (in Europe)
combined with cyclosporine produces a response in the
majority of these patients. Recent findings from a large
randomized trial have documented a 3-year survival rate
of 90% with a combination of antilymphocyte globulin
and cyclosporine.

Typically, the prognosis for this condition is guarded
at best. In the past, for patients with severe aplastic
anemia treated with only antibiotics and transfusions,
the mortality rate was greater than 80% in the first year
after the diagnos is. Today, even if the disease is con­
trolled, the patient remains at risk for recurrent marrow
aplasia and is at increased risk for acute leukemia.

NEUTROPENIA
Neutropenia refers to a decrease in the number of the
circulat ing neutrophils below 1500 /mm 3 In an adult. It
is often associated with an increased susceptib ility of the
patient to bacterial infections. Clinicians must be aware
of th is di sorder because infecti on of the oral mucosa may
be the ini ti al sign of the di sease. Int erestin gly. several
eth nic grou ps, incl uding patien ts of Af rican and Middle
Eastern background. w ill consistent ly have neutrophil
counts that wo uld qualify as neutropenia (as low as
1200/ m m3), yet these individuals are otherwise healthy.
This finding has been termed benign ethn ic neutro­
pen ia , and it appears to have no impact on the healt h of
the patie nt because neut roph il counts respond to bacte ­
rial challenge.

A decrease in neutrophil s may be precipi tated by sev­
eral mechanisms, most of which involve decreased pro­
duction or increased destruction of these important
inflammatory cells . When infections are noted in infancy
and neutropenia is detected. the problem is usually
caused by a congen ital or genetic abnormality, such as
Schwachman- Diamond syndrome. dyskeratosi s con­
gcni ta (see page 6481. cartilage-ha ir syndrome, or
severe congenital neutropenia . If the neutropenia is
detected later in life, it usually represents one of the
acqu ired for ms. Ma ny acqu ired neut ropenias have an
unknown cause; however, others are clearly associated
with various causes. A decreased production of neutro­
phils and the other formed clements of the blood may
result from the destruct ion of the bone marrow by malig­
nancies, such as leukemia (see page 510l. or by meta­
bo lic diseases. such as Gaucher disease (see page 707),
and osteopetrosis (see page 535).

Many dru gs may affect neutrophil pro ductio n, either
through direct tox ic effects on the bone marrow progen-
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i to r cells or by unknown idiosync ratic mechanisms.
These dru gs include the following:

• Antican cer chemotherapeutic agents (e.g., nitrogen
mustard . busulfan. chlorambucil. and cyclophos­
phamide)

• Antib iotics (e.g.. pen icillins and sulfonamides)
• Phenothiazines
• Tranquili zers
• Diuretics
Nutritional deficiencies of vitamin B12 or folate . which

may be a consequence of malabsorption syndromes. can
inhibit neutrophil product ion .

A variety of viral and bacteria l inf ect ions not on ly may
reduce production of neut rophils but also seem to
increase their destruction. typ ically at the sites of infec­
tion . Vi ru ses tha t have been implicated include:

• Hepatiti s A and B

• Rubella
• Measles
• Respiratory syncy tial virus
• Varicella

• HIV
Numerous bacterial infections. such as typhoid. tuber-

culosis. brucellosis, and tularemia. may also cause neu­
trope nia. The increased destruct ion of neutroph il s by an
autoimmune mechanism alsooccurs in such disorders as
systemic lupus erythematosus (SLE), in which autoanti ­
bodies directed against the neutrophil are produced.

Clinical Features
1\'105t patients w ith neutropen ia have some form of bacte­
rial infection rather than a viral or fungal infection. par­
ticularly if the other elements of the immune system (lym ­
phocytes. plasma cells. and monocytes) are still intact.
Staphylococcus aureus and gram- negative organisms seem
to cause the most problems for the neutropenic patient.
The suppuration and abscess forma tion normally associ­
ated with such infectio ns may be markedly reduced
because of the lack of neutrophil s. The most com mon sites
of infection include the middl e ear. the oral cavity. and the
perirectal area. Whe n neutroph il counts drop below
SOO/mm3 • however. pulmonary infectio ns often develop .

T he ora l les ions of neutropenia consist of ulcerations
that usually involve the gingiva l mucosa. probabl y
because of the heavy bacterial coloni zation of thi s area
and the chronic trauma that it receives. Th ese ulcers
characteris t ically lack an eryt hematous periphery.

Histopathologic Features
A biop sy specimen of a neut ropenic ulceration usuall y
shows a reduced number or the absence of neutr oph il s.
Bacteria l invasion of the host tissue may be apparent in
some instances.
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Treatment and Prognosis
Infections relat ed to neutropenia are managed with
appropriate antibioti c therapy. The patient should be
encouraged to maintain optimal oral hygiene to decrease
the bacterial load in the oral cavity. Studies using recom­
bina nt human granu locyte colony- stimu lating factor
(G-CSFl. a cytok ine that promotes the growth and differ­
entiation of neutrophi ls. have shown remarkabl e results.
Patients wi th severe neutropenia have a significant
increase in neutrophil counts and resolut ion of infections
after treatment w it h this agent .

AGRANULOCYTOSIS
Agra nu locytosis is a cond ition in w hic h the cells of the
gr anu locy ti c ser ies . part icul ar ly neutrophi ls. are
absent. As in ot her d isorders of the form ed elements of
the blood. agranulocytosis may occur as a result of
decreased produ ction or increased destr uction or use
of these cell s. Although some cases are idiopathic. most
are induced by exposure to one of several drugs. Some
drugs . such as the ant icancer chemotherapeutic agents,
induce agranulocytosis by inh ibiting the normal mitotic
division and maturation of the hematopoietic stem
cells. in ot her instances. the dr ugs trigger an immuno­
logic react io n that results in the destruct ion of granu­
locytes. Rarely . agran ulocytosis may be a congenital
syndrome (congen ital agranulocy tosis. Kostmann
syndrome). w hich is caused by a decreased level of
the cy tokine, gran ulocyt e co lony-stimu lating factor
(G-CSF).

Clinical Features

Agranulocytosis typi call y develop s with in a few days
after a person ingests the offending drug. Because of the
lack of granu locytes (especiall y neut rop hil s). bacterial
infections often develop and patient s may show signs
and symptoms of malaise. sore throat. swell ing. fever.
chill s. bone pain . pneumo nia. and shock. The ery thro­
cyte and pla telet counts are usuall y normal or only
slightly depressed.

Ora l lesions are commo n and include necrotiz ing.
deep. punched out ulcerations of the buccal mucosa.
tongue. and pa late. The gingivae arc especiall y suscep­
tible to infection. often resembling the pattern of necro­
ti zing ulcerative gingivit is (NUG) (see page 140).

Histopathologic Features

Microscopic examina tion of a biopsy specimen from one
of the oral ulcera tions in agranu locytosis characteristi­
cally shows abunda nt bacterial organ isms. both on the
surface and within the ti ssue. The host inflammatory
response is relat ively sparse. w it h few granulocytes. par­
ticula rl y ncutrophi ls, seen in the ulcer bed.
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Treatment and Prognosis
If the agran ulocytosis is thought to be caused by a par­
ticular dru g, the medication should be di scont in ued as
soon as is reasonably possible. In many instances, the
granu locyte count returns to normal within 10 to 14 days
after cessation of the offen ding agent . For pat ients who
have agranulocytosis secondary to cancer chemo­
therapy, oral hygiene should be meti culo us to foster an
immaculate oral envi ronment. In addit ion , the use of
chlorhexidine-co ntaining mouth rinses seems to reduce
the severity of the oral lesions. Active infections are
treated with appropriate antibiotics.

If the agranulocytosis is related to cancer treatment ,
the white blood cell count usuall y returns to norm al aft er
aperiod of weeks. For patients whosegranulocyte counts
do not recover, administrat ion of G-CSF or gran ulocyte­
macrophage colony-s timulat ing factor (GM- CSFl may be
beneficial. The overall mortality rate for thi s condit ion in
the past wa s 20% to 30%, all hough cytoki ne therapy
and the newer broad -spectru m antibiot ics have improved
the out look for these patients.

CYCLIC NEUTROPENIA (CYCLIC
HEMATOPOIESIS)
Cycl ic neutropenia is a rare idiopathic hematologic dis­
order that is characterized by regular periodic reducti ons
in the neut roph il popula tio n of the affected patie nt. The
underly ing cause seems to be related to a defect in the
hematopoietic stem cell s in the marrow. The best est i­
mated frequen cy of thi sdi sease in the pop ulat ion isabout
one in one mil lion. Although an autosomal dom inant pat ­
tern of inheritance has been descr ibed in a few cases,
most exampl es of cycl ic neutropenia are isolated .

Figure 13 -8 • Cyclic neutropenia. Ulceration of the lateral
tongue is typ ical of the lesions associated with cyclic neutrop enia.
(From Allen CM. Camisa C: Diseases ofthe mouth and lips. In
Sams WM . Lynch P, editors: Principles and practiceof dermatology.
ed 2. New York, 1996, Churchill Livingstone.)
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Symptoms usuall y begin in ch ildhood and tend to cor­
relat e w it h the neutroph il cou nts. When the neutr ophil
count is at its nad ir (lowest point), the patient experi­
ences problems with infection . As the neut rophil count
rises toward normal , the signs and symptoms abate. Very
low neutrophi l cou nts usuall y are present for 3 to 6 days,
and blood monocyte and eosinophil levels are typicall y
increa sed when the neutrophil count is depressed. Even
wh en the neutrophil cou nt is at its peak, the levels are
often less than normal.

Clinical and Radiographic Features
The signs and symptoms of cycl ic neutropenia occur in
rather uni formly spaced episodes, which usuall y have a
21-day cycle. Patients typically complain of recurrent
episodes of fever, anorexia, cervical lymphadenopathy,
malai se,pharyng it is, and oral mucosal ulcerations. Other
gastrointestinal mucosal areas. including the cajon.
rectum, and anus, may beaffectedby recurrent ulceration s.

The oral ulcerat ions develop on any oral mucosal sur­
face that is expo sed to even minor t rauma, part icularl y
the lips, tongue, buccal mucosa, and oropharynx (Figure
13- 8). An ery thematous halo is variab ly present at the
periph ery of the ulcers. The gingiva is the most severely
affected region of the oral cavity. Severe periodo nta l bone
loss wi th marked gingiva l recession and too th mob ili ty
are also cha racteristic (Figure 13- 9).

Diagnosis
The diagnosis of cycl ic neutropen ia should be estab­
lished by sequenti al com plete blood counts (typ icall y
two to three times per week for 8 weeks) to determine
w hether cycl ing of the neutroph il levels occur s. The neu-

Figure 13 -9 • Cyclic neutropenia. Cyclic neutropenia is one of
several conditions that may produce premature bone loss. as
shown in the interradicular regions of the mandibular deciduous
molar teeth.
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trop hil count should be less than SOO/ mm3 for 3 to 5 days
during each of at least three success ive cycl es to make
thi s diagnos is.

Histopathologic Features
The histopa thologic features of cycl ic neutropenia are
sim ilar to th ose of the other neutropen ic and granulocy­
topenic ulceratio ns if the biop sy is performed during the
nadir of the neutrophil count.

Treatment and Prognosis
Suppo rt ive care for the patient wit h cyclic neutropenia
includes ant ibiotic therapy for significan t infec tions that
might occur w hile th e neutrophil count is at its lowest.
Un fortuna tely, thi s approa ch cannot be considered a
permanent treatment. Other methods that have been
used w ith marginal success include splenectomy, co rti co­
ste ro id th erapy, and nutritional supp lementation.
Stu dies have show n that adm ini st rati on of the cytokine
granulocyte colony- stimu lating factor (G-CSF) severai
tim es weekly seems to correct the lack of production of
neut rophils. This treatment results in a decre ase in th e
time of neut ropeni a fro m 5 days to I day, wh ich improves
th e clin ical cour se of th e di sease. The cycles are reduced
fro m \8 to 2\ days to I I to 13 days, and th e sever ity of
mucositis and infection are reduced.

Supportive care in th e form of op tima l oral hyg iene
should be maintained to reduce the nu mber and sever ity
of orai in fection s and improve th e prognosis of the perio­
dontal struct ures. Fortunately, for man y of th ese patient s,
the severity of symptoms related to cycl ic neut rop enia
seems to dimin ish after the second decad e of life, despite
the fact that the cycl ing of th e neutrop hil s conti nue s.

THROMBOCYTOPENIA
Thrombocytopenia is a hematologic disorder that is
characterized by a markedl y decreased number of circu­
lating blood platelets (formed elements derived from
megakar yocyt e precursors in the bone marrow). Platelets
are necessary for hemo stasis and clo t formation . A
platelet coun t of 200 ,000 to 400 ,000/mm3 is consi dered
normal. The decrea se in plate lets may be the result of
the foll owi ng:

• Reduced production
• Increased destructi on
• Sequestration in the spleen
Reduced platelet production, Reduced product ion of

platelets may be th e result of var ious causes. such as
infi lt ration of the bon e marrow by malignant cells or th e
toxic effects of cancer chemo therapeutic drug s. In such
instances, decreases in the other formed elements of the
blood are also seen.

Increased platelet destruction. Increased dest ruction
of platele ts may be caused by an immunologic reaction,
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w hic h is often precipitated by any on e of more than toO
different drugs; heparin is one of th e most common
offendi ng agents . Thi s type of reaction is typicall y idio­
syncratic and , therefore, not related to the dose of the
dru g. Simil arly, autoant ibodie s directed against platelets,
specifica ll y certain surface glycoprotein s, may on rare
occasion s be induced by vira l infect ion or vaccinat ion.
In add it ion , cer ta in sys temic di seases may have thr om ­
bocytopenia as a compon ent , such as systemic lupus
ery thema tosus and HIV infection. Increased dest ru ction
may also occu r by noni mmu nologic means becau se of
increa sed consumption of plat elets associa ted with
abnormal blood clot formatio n. This occurs in patients
w ith conditions such as th romboti c thrombocytopen ic
purpura (TTP) .

Sequestration in tile spleen, Under norma l conditions,
one third of th e platelet population is sequestered in the
spleen. Consequently, conditio ns tha t cause spleno­
megaly (e.g.. portal hypertension secondary to liver dis­
ease, sp len ic enla rgemen t secondary to tumor infi ltra­
ti on , or spleno megaly associated with Gaucher di sease)
also cause larger numbers of platelets to be taken out of
circulati on. Regard less of the cause. the result for the
patient is a bleedi ng problem because normal numbers
of plate lets are not avai lable for proper hemostasis.

Clinical Features
Clin ical evidence of thrombocytope nia is not usually
seen un til the platelet levels drop below 100,000 /mm J .

Th e severi ty of in volvement is directl y related to the
exte nt of pla telet reduction. The condit ion often is ini­
tially detected becau se of the pre sence of ora l lesions.
Minor tra umatic events arc continuously inf licted on the
oral mucosa during chew ing and swal low ing of food.
The sma ll capilla r ies that arc damaged during this
process are no rmall y sealed off w ith microscopic
th rombi. In a pat ient w ith th rombocytopenia , however,
the thrombi do not form properly. This results in a
leakage of blood from th e small vessels. Clinicall y, this
usua ll y produ ces pinpoint hemorrhagic les ions known
as pe techi ae. If a larger quantity of blood is extra­
vasated, an ecch ym osi s or bruise resu lt s (Figure 13-10).
With even larger am ounts of ext ravasated blood, a
hematoma (hemal = blood ; oma = tu mor) w ill develop
(Figure 13- 11 ). Sponta neou s gi ngival hemorrhage often
occurs in the se pat ients , as does bleeding from sites of
minor t rauma .

Simil ar hemorrhagic events occur thro ughout the body.
With severe thro mbocytopenia « 10.000 platclets/ mrn").
massive bleeding from the gastrointestina l or urinary tract
may be fatal. Epistaxi s is often present in these pati ents.
and hemoptosis indicates significant pulmonary hemor­
rhage. Intracran ial hemorrhage is also a pote ntially fatal
complicat ion of severe thrombocytopen ia.
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Figure 13-10 . Th rombocytopenia. The bruising (purpura) seen
on t his patient's forearm is a result of reduced platelet count sec­
ondary to myelodysplasia, a preleukemic bone marrow disorder.

Special types of th rom bocytopenia include idiopathic
(immune) t hrombocy topeni c purpura (iTP) and TTP.
[TP usuall y occurs during chil dhood, classicall y after a
nonspecif ic vi ral infecti on . The symp toms of thrombo­
cytopenia appear qui ckl y and may be severe. Most cases,
however, resolve spontaneously wi thi n 4 to 6 weeks, and
90% of pat ients recover by 3 to 6 months.

TTP is a serio us diso rder of coagulat ion. It is thought
to be caused by some form of endothelia l damage tha t
appears to tri gger the form ation of num erous thromb i
wit hin the small blood vessels of the body.

Histopathologic Features
Gingival bio psy may be perfo rmed for diagnostic pur ­
poses in pat ients w ith suspected TTP. Approxi mately
30% to 40% of such biopsy specimens show the pres­
ence of f ibri n deposits in the small vessels. These deposits
are more readily appreciated after staining the tissue sec­
tion using the periodic acid-Schiff (PAS) method.

Treatment and Prognosis
If the thrombocytopenia is thought to be drug- related, the
drug should be discontinued immedi atel y. ln most
instances, the platelet count returns to normal after sev­
eral days. Platelet transfusions and corticosteroid therapy
may be necessary if life- threatenin g hemorrh age occurs.
As ment ioned earli er, [TP often resolves spontaneously,
but those cases that are more severe may require corti­
costeroid therapy or in travenous immun oglobulin therapy.
For some forms of thrombo cytopenia, such as TTP, the
patient's prognosis is relatively guarded. In the past, the
condition was almost uni formly fatal, alth ough the out­
look has improved since therapy w ith plasmapheresis or
exchange transfusions became availabl e. More than 50%
of these patients now survive with proper treatment.
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Figure 13 -11 • Thrombocytopenia. This dark palatal lesion rep­
resents a hematoma caused by a lack of normal coagulation, char­
acteristic of t hrombocyto penia.

POLYCYTHEMIA VERA (PRIMARY
POLYCYTHEMIA; POLYCYTHEMIA RUBRA VERA,
PRIMARY ACQUIRED ERYTHROCYTOSIS)
Polycythemia vera is a rare idiopathi c hematologic dis­
order that is best thought of as an increase in the mass of
the red blood cells. Uncontrolled producti on of platelets
and granulocy tes, however, isoften seen concurrent ly, and
most authorities feel that this condition represents a rel­
atively nonaggressive myeloproliferative disorder. The
overproduct ion is thought to be related to the abnormal
behavior of a single progenitor marrow stem cell, which
begins multiplyin g without regard to the normal regula­
tory hormones, such as erythropoietin. This gives rise to
a group or clon e of unregulated cells that then produce
the excess numbers of these form ed elements of the blood
at two to three tim es the normal rate. These cells gener­
ally function in a normal fashion.

Clinical Features
Polycyth emia vera typi cally affects older adults. The
median age at diagnosis is 60 years. Only 5% of cases
are diagnosed before the age of 40 years. No sex predilec­
tion is seen, and the prevalence of the condition is esti­
mated to be 4 to 16 cases per million pop ulat ion.

The initial symptoms of the disease are nonspecific
and include the fo llowing:

• Headache
• Weakness
• Dizziness
• Drowsi ness
• Visual disturbances
• Sweating
• Weight loss
• Dyspnea
• Epigastric pain
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A ruddy complexion may be evident on physica lexam­
ination. One relatively cha rac terist ic co mpla int . described
in abo ut 40% of affected pat ien ts. is th a t of gen era lized
pruri tu s (itch ing) w itho ut eviden ce of a ra sh .

The pro blems ca used by th rom bu s formation . wh ich
wo uld be expected with the increa sed viscosi ty of the
blood a nd the increa sed platelet number s . include tran­
sient ischemic attacks . cerebrovascular accidents. and
myoca rdia l infa rctions. Hypertension and splenomega ly
are also common .

A peculiar peripheral vascular event called erythro­
melalgia affects the hands a nd fee t. Pat ien ts ex pe rie nce
a pa infu l burn ing se ns at ion accom pa nied by eryth ema
a nd wa rmth. This may eve nt ua lly lea d to thro mbot ic
occlu s ion of th e vesse ls tha t supply the digits . Digita l
ga ngrene and necrosis may res ult. Erythro me la lgia is
proba bly ca used by excessive plate lets . an d its onset
seems to be precipitated by exercise. standing, or warm
temperatures.

Strangely enough. these patients may also have prob­
lems wit h excess hemorrhage. Epistaxis a nd ecchymoses
a re often a prob lem. a nd gingiva l hem orrh age has been
described.

Treatment and Prognosis
With the init ial diagnosis of polycyth emia vera . an imme­
diate attemp t is made to red uce the red bloo d cell mass.
The first t reatment is us ua lly ph lebotomy. with as much
as 500 ml of blood removed dai ly. If thrombotic events
are an immediate problem . treatment with aspirin should
be started. To control the platelet levels. anagrelide
hydrochloride. a se lective inhibitor of megakaryocyte
ma tu ra tion an d pla telet produ ct ion . may be prescribed.
Anti hista mines a re used to heip co ntro l the sympto ms of
prur itus.

Long- term management may include intermittent
phleboto my. a lthough mye losu ppressive therap y has
also been a dvocated. Each has disa dvantages. An
inc reased risk of thrombosis is associa ted with phle­
botomy. and an increased risk of leuke mia is associated
with some chemotherapeutic drugs. Hydroxyurea is one
chemot herapeu tic agent that may not pose an increased
risk of leukemi a. however. beca use it acts as an
antimetabolite and does not appear to have any muta­
ge nic properties. Neve rthe less. in 2% to 10% of patients
with po lycythe mia vera. a cut e leu kemia ultimat ely
deve lops.

Overa ll. the progn os is is fair ; pa t ien ts with poly ­
cythemia vera survive an average of 10 to 12 years after
the diagnosis. if treated. Given the fact that the median
age at diagnosis is 60 years. the majority of affected
patients do not seem to have a markedly higher death
rate co mpared with their unaffected pee rs.

LEUKEMIA
leukemia represen ts several types of malignancies of
hem atopoietic stem ce ll deriva tion. The disease begins
with the malignant transformation of one of the stem
ce lls. which initially prolife rat es in the bon e marrow and
eve ntua lly overflows into the periphera l blood of the
affected pat ien t. Problems arise when the leuke mic cells
crowd out the norma l defense cell and erythrocyte pre­
cu rsors. In the United States. approximately 2.5 % of all
cancers are leukemia, and 3.5 % of deaths from cancer
can be att ributed to this disease.

leukem ias are usu ally cla ssified according to their
histogenesis a nd clinica l beh avio r. Thus. th e broad cat­
egories wo uld be acute or ch ro nic (referring to the clin­
ica lcourse ) an d myeloid or lymphocyt ic/l ymphobla stic
(referri ng to the histogenetic or igin). Myelo id leukemias
can different iate along severa l different pat hways; thus.
they produce ma ligna nt cells that usua lly show features
of granulocytes or mo nocytes. and less frequently. eryth­
rocytes or megakaryocytes.

Acute leukemias , if untreated . run an aggressive
co urse and ofte n result in the de at h of the pa tient within
a few months. Chronic leuke mia s tend to follow a more
indolent cou rse . a ltho ugh the end resul t is the same. One
of the greatest successes in cancer treatment has been
ac hieved in acu te lymp ho blas t ic leukemia of child hood,
a co ndition that used to be uniform ly fata l but now is
ofte n capa ble of be ing controlled .

leukemias are probably caused by a combination of
environmental and genetic factors. Certain syndromes
arc associated with an increased risk. These geneticdis­
orders include the following:

• Dow n syndrome
• Bloom syndrome
• Neurofibromatosis
• Schwachma n sy ndro me
• Ataxia- telangiectasia syndrome
• Klinefelter syndrome
• Fanconi 's anemia
• Wiskott-Aldrich syndrome
In addition . certai n types of leukemia show specific

chromosomal abnorm alities. One of these. chronic
myelo id le ukem ia . ha s a ge net ic a lteration ca lled the
Phi ladelphia chro mosome. wh ich represents a trans­
locati on of the chro mos oma l ma teri a l be tween the long
a rms of chro moso mes 22 a nd 9. Th is rearrangement of
the ge ne tic materi a l may occur in such a fashion as to
activate a specific oncogene, wh ich results in the uncon­
trolled proliferation of the leukemic cell. Avariety ofother
genetic alterations in the bone marrow stem cells have
been associated with the myelodysplasia sy ndromes. a
group of disorders that appea r to represent early stages
in the evolution of ac ute myeloid leukem ia . As the
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genetic alterations accumu late in the stem cells, the
chances of the pat ient deve loping leukemia increase.

Some environmental agents are associated wit h an
increased risk of leukemia. but their overall contribution
to the leukemia problem is thought to be less than 5% .
Exposure to pesticides. benzene. and benzenel ike chemi­
cals has been associated with an increased risk of devel ­
oping leukemia . Ionizing radiation has also been impli ­
cated; this was documented by the increased frequency
of chronic myelo id leukemia in the survivors of the atomic
bomb blasts at Hiroshima and Nagasaki during World
War II . Viruses have also been shown to produce leukemia.
although this is not a common findi ng. The mos t thor­
oughly studied is the retroviru s known as hum an 'l-cell
leukemia /lymp homa vi rus type I (HTLV-Il. which is
transmitted by contaminated blood fro m infected to unin­
fected Individua ls. This virus can cause a relatively rare
form of ma lig nancy of T lymphocyt es. w hich may present
as a leuke mia or non- Hodgkin 's lymphoma (see page
517). Most cases have been identified in parts of the
Caribbean, central Africa , and southwestern Japa n.

As our kn owledge about th is group of diseases
increases. th e fact that the leukemi as are diverse and
complex canno t be over looked. For example. eight di s­
tinct subtypes of acute myel oid leukemia have now been
identified . and each sub ty pe has a different t reatm ent
approach and prognosis. Because of the comp lex ity of
this area, the discussion is limited to those aspects of
leukemia that are more di rect ly related to the ora l or head
and neck region.

Clinical Features
If all types of leukemia are considered, thi s condi tion
occurs at a rate of 13 cases per 100,000 populat ion an nu­
ally. Slightly more males than females are af fected. The
myeloid leukemias generally affect an adu lt population;
acute myeloid leukemia affects a broader age range.
which includes children . Chronic myeloid leukemia
shows a peak incidence during the third and fourth
decades of life. Acute lymphoblast ic leukem ia . in con ­
trast, almost alwa ys occurs in children and represents
one of the more common child hood malignancies.
Chroni c lymphocyt ic leukemia . the most common type
of leukemia. primarily affects elderly adults.

Many of the cli nica l sig ns and symptoms of leukemia
are related to the marked reduct ion in the numbers of
normal white and red blood cells. a phenomenon that
results from the crowd ing ou t of th e norm al hema topoi­
etic stem cells by the mal ignan t pro lifera tion (myeloph­
thisic anemia) . Because of th e reduce d red blood cell
count and subsequent reduction in oxygen-carrying
capacity of the blood, pat ients com plain of fat igue. easy
tiring. and dyspnea on mi ld exert ion. The mali gnant cell s

5/1

may also infil trate other organs and often cause spleno­
megaly. hepa to megaly, and ly mphadenopathy.

Leukemic patients may also comp lain of easy bruising
and bleeding, problems tha t are caused by a lack of blood
platelets (thrombocytopen ia), the result of megakaryo­
cytcs being crowded out of the marrow. Petechial hemor­
rhages of the poste rior hard palate and the soft palate may
be observed. and these may be accompa nied by sponta­
neous gingival hemorrhage. especially with platelet counts
less than 10,000 to 20,000/mm J Because disturbances in
stem cell differentiation accompany the myelodysplasia
syndromes. thrombocytopenia is often present in these
patients, and gingival hemorrhage has been reported in this
setting. Serious hemorrhagic complications may result
from bleeding into the central nervous system or the lungs.

A fever associated w ith in fection may be the initia l
sign of the leukemic process. Perirectal infection s. pneu­
monia, urinary tract infections, and septicemia are
common infectious complication s. The microorganisms
th at are typica lly involved include gram -negative bac­
teria, gram-posi tive cocci, and certain Candida spec ies.

Uicerat ion of the oral mucosa is ofte n present as a
resul t of the impai red abil ity of th e host to comba t the
normal microb ial flora . Usua ll y. th e gingiva l mucosa is
th e most severely affected becau se of the abundant bac­
teri a normally present aroun d the teet h. The neutropenic
ulcers that are produ ced are typicall y deep. pu nched-out
lesions with a grayish-white necrotic base. Oral can­
didiasis is often a complication of leukemia. invo lvlng the
oral mucosa diffusely. Herpet ic in fecti on s are the mos t
common viral lesion s, and these may involve any area of
the oral mucosa rather tha n being confined to the kera­
tinized mucosa, as in immunocompetent patients.

Occasionally. the leukemic cells infi ltrate the oral soft
tissues and produce a diffuse. boggy, nontender swelli ng
that mayor may not be ulcerated. Th is occurs most fre­
quently with the myelomonocytic types of leukemia. and
it may result in diffuse gingival enlargement (Figure 13-12)
or a prominent tumorlike growth (Figure 13-13l. The
tumorlike collect ion of leukemic cells is known as granu­
locytic sarcoma or extramedullary myeloid tumor. and
historically the term chloroma has been used because it
is oflen greenish tchlor = green ; orna = tumor) on fresh
cut sections. Other oral manifestations include infilt ration
of the periapical tissues. simu lating periapical inflamma­
tory disease both clinically and radiographicall y.

Histopathologic Features
Microscop ic examination of leukemia-affected tissue
shows diffuse infiltration and destr uct ion of the nor mal
hos t ti ssue by sheets of poorly differentiated cells wi th
either myelomonocytic characte ris t ics or ly mp hoid
features.
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Figure 13-12 • leukemia. Diffuse gingival enlargement. as
depicted in this photograph, may occur in leukemic patients,
particularly in those with monocytic leukemia. Thiselderly man
had a history of myelodysplasia for several years before the
developmentof leukemia.

Figure 13-13 • Leukemia. The ulcerated soft tissue nodule of the
hard palate represents leukemic ce lls that haveproliferated in this
area.

Diagnosis

The diagnosis is usuall y establis hed by confirm ing the
presence of poorly differentia ted leukem ic cells in the
peripheral blood and bone marrow. Bone mar row biopsy
is normally perform ed in conjunct ion w ith the per iph­
eral biood studies because some pat ients may go th rough
an aleukemic phase in which the atypica l cells are absent
from the ci rculation. Classifying the type of leukemia
requi res establishing the immunophenotype by using
im munohi stochemical mar kers to identify cell surface
antigens on the tumor cells. Immu nohistochemical con­
firmation of certain characteristic enzymes (such as
myeloperoxidase and lysozyme) is necessary to identify
and classify the myeloid leukemias. In addit ion, cyto­
genetic evaluation of the lesional cells is often necessary.
In many cases. the results of these various studies w ill
be significant because the patient's prog nosis is di rectly
impacted.
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Treatment and Prognosis

The treatment of a pat ient w it h leukemia consists of var ­
ious forms of chemotherapy; the type of leukemia dic­
tates the chemotherapeutic regimen. The purpose of
chemotherapy is to destroy as many of the atypical cells
as possible in a short time. thus inducing a remission.
For th is reason, th is technique has been term ed induc­
tion chemotherapy. Usually. thi s phase of chemotherapy
requ ires high doses of toxic chemotherapeutic agents;
often, the pati ent exper iences a numbe r of unpleasant
side effects during treatment. Once remission has been
induced, thi s state mu st be mainta ined. This is the pur­
pose of maintenance chemotherapy. which typica lly
requi res lower doses of chemotherapeut ic drugs given
over a longer period.

Drug th erapy may becombined wi th rad iation therapy
to the CNS because the chemotherapeutic drugs often do
not cross the blood and brain barrier effective ly. There­
fore, the leukemic cells may su rvive in thi s site and cause
a relap se of the leukemi a. Direct intrathecal infusion of
the chemotherapeutic agent may be perform ed to cir­
cumvent the pro blem of the blood-brain barrier. If this
strategy succeeds in inducing a remission. a bone mar­
row transplan t may be considered as a therapeutic
optio n. particularly for th e types of ieukemia that tend
to relapse. Th is option often is reserved for patients
younger than 45 years of age because the success rate
is less favorable in older patients.

Supportive care is often necessary if these patientsare
to surv ive their leukemia. For pat ients w ith bleeding
prob lems, transfusio ns with platelets may be necessary.
If severe anemi a is present, packed red blood cells may
be requi red. Infections, of course, shou ld be evaluated
w it h respect to the causative organism, and appropriate
antibiotics must be prescribed. Support must be main­
tai ned from an oral perspective because many of these
patie nts experience infections of the oral mucosa during
the course of their disease. Optima l oral hygiene should
be encouraged, and aggressive invest igat ion of any oral
complaint should be performed as soon as possible to

prevent potentially serious oral infectious comp licat ions.
The prognosls of a parti cular patient depends on a

number of variab les, includ ing the type of leukemia. the
age of the patient, and the cytogenetic alterations asso­
ciated with the disease. In child ren wi th acute lympho­
blastic leukemia . over 70% of these patients are now
considered to be cured after appropriate t reatment. In an
adult with the same diagnosis. even though the rate of
initial remission induction is 80 %. the S-year survival
rate is generally much lowe r in most reported series.

Pat ients und er 60 years of age w ith acute myeloid
leukemia have a 5-year surviva l rate of app rox imately
40 % today. This form of leukemia in a patient over the
age of 60 years, however, has a muc h poorer prognosis,
wi th less tha n a 10% chance of surv ival seen in that pop-
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ulation . Simi la rly, patients wi th a previous hi story of
myelodysplasia have an unfavorable prognosis.

Even though an ind olen t period is experienced with
chronic myeloid leukemia, eventu ally the neoplastic cells
undergo a process known as blast tran sformation, in
which th ey become less di fferentiated, proliferate wildly,
and cause the patient's death wi thin 3 to 6 months. In the
past, the 5-ye ar survival rate for this malignancy was in
the 20% range. Today, most centers are reporting a 50%
to 60% 5-year survival rate, not only because treatment
strategies have imp roved, but also because the disease is
diagnosed at an early stage and there is better support ive
care availabl e. Attempts to contro l chronic my eloid
leukemia/by bone marrow transplantation from an HLA­
matched donor have resul ted in 5-year survival rates of
60% to 70% in younger patients w ith th is disease.

Chronic lymphocytic leukemia is considered to be
incurable, but it s cou rse is highly variabl e and depends
on th e stage of the disease. Patient s with limited disease
have an average survival time of more than 10 years.
Those with more advanced disease survive an average
of only 2 years.

,
LANGERHANS CELL HISTIOCYTOSIS
(HISTIOCYTOSIS X; LANGERHANS CELL
DISEASE; IDIOPATHIC HISTIOCYTOSIS;
EOSINOPHILIC GRANULOMA; LANGERHANS
CELL GRANULOMA)
The term histiocytosis X was introduc ed as a collective
designation for a spect rum of clinicopath ologic disorders
character ized by proliferat ion of hi sti ocyt e-like cells tha t
are accompanied by varying numbers of eosl nophlls,
lymphocytes, plasma cells, and multinucl eated giant
cells. The dis ti nctiv e hi stio cyti c cells pr esent in this lesion
have been identi fied as Langerhans cell s, and man y
believe that th e condit ion is best designa ted as Lang er­
hans cell his tiocytosis. Langerhans cells are dendr itic
mononu clear cells normally foun d in the epidermis,
mucosa, lymph nodes, and bone marro w. These cells
process and present an tige ns to T lymphocyt es. For
many yea«, it has been deba ted wh ether Langerhans cell
histiocytosis represents a nonneoplastic condition or a
true neoplasm. Studies examining th e clona litv of the
lesiona l cells of this condit ion have shown thi s to be a
monoclonal proliferation. a finding that is more consis­
tent w ith a neoplast ic process.

Clinical and Radiographic Features
The cl in icopatho logic spect rum tradit io na lly considered
under the desig natio n of Langerhans cell hi sti ocyt osis
includ es the fo llowing:

• Monos totic or polyostotic eosinophilic granuloma of
bone-so lita ry or multiple bone lesions w it hout vis­
ceral involvement
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• Chronic disseminated histiocytosis- a disease in­
vol ving bone, skin, and viscera (Hand-Schuller­
Christian disease)

• Acutedisseminated histiocytosis-adisease with prom­
inent cutaneous, viscera l, and bone marrow
involvement occurring mainl y in infants (Letterer­
Siw e disease)

It is difficult to categorize many patie nts into one of
th ese cla ssic designation s because of overlapping clin ­
ical features. The often-c ited Hand - Schuller- Chri sttan
t r iad - bone lesion s, exophthalmos, an d diabetes
insipidus-is present in only a few patients w ith chronic
disseminated di sease. It is w idely beli eved that the tra­
ditional designations of Hand - Schuller- Christian and
Lettercr- Siwe disease serve no useful purpose and should
be discontinued. M any cases reported as t.cttcrcr-Siwe
disease in the older literature probabl y includ ed obscure
in fections, immunodef iciency syndromes , and malig nant
histiocytic lesions.

Alt ho ugh Langerhan s cell h isti ocytosi s may be
encountered in patients over a wide age range, more than
50% of all casesare seen in patients under age 10. There
is a definite male predilection . Bone lesions, either soli­
tary or multiple, are the mos t common cl inica l presen­
tation . Lesions may be found in al most any bone, but th e
skull , ribs, vertebrae, and mandibl e are among th e most
freque nt sites. Children younger than age 10 most of ten
have skull and femoral lesion s; pati ent s over age 20 mo re
often have lesion s in th e rib s, shoulder gi rdle , and
mandibl e. Adult patients w ith solita ry or mul tiple bone
lesion s may have lympha denopa thy but usuall y do not
have significant visceral involvement.

The jaws are affected in 10% to 20 % of all cases. Dull
pain and tenderness often accompany bone lesions.
Radiogra ph icall y. the lesion s often appea r as sharply
punched out radiolu cencies w it hout a cort icated rim. but
occas iona lly an ill - defin ed radio lucency is seen. Bone
involvemen t in the mandibl e usuall y occurs in the pos­
terior areas, and a characteristic "scooped out" appea r­
ance may be evident when the superficial alveolar bone
is destroyed. The resulting bo ne dest ru cti on and loos­
eni ng of the teeth cli nically may resemble severe perio­
dontitis (Figure 13-14). Extensive alveolar involvement
causes the teeth to appear as if they are "floating in air"
(Figure 13- 15).

Ulcerative or proliferative mucosal lesions or a prolif­
erat ive gingiva l mass may develop if th e di sease breaks
out of bone (Figure 13-1 6) . Occasiona lly, thi s process
may invo lve on ly the oral soft tissues. Lesions also can
occu r w ithin the bod y of th e mandibl e or maxilla. w here
they may simulate a periapica l inflammator y condition.

Histopathologic Features
The bone lesion s of pati ent s w it h Lange rha ns cell histio­
cytosis show a diffuse infi lt ration of large, pale -sta ining
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Figure 13-14 • langerhans cell hist iocyt osis. Severe bone loss
in the mandibular molar regions that resembles advanced peri­
odontitis. (Cou rtesy of Dr. James White.)

Figure 13 -15 • langerhans cell histiocytosis. Periapical radio­
graph showing marked bone loss involving the mandibular teet h in
a young girl. resulting in a "floati ng-in -air" appearance of the teeth.

mononuclear cells that resemble hlstlocy tes. These cells
have indistinct cytoplasmic borders and rounded or
indented vesicular nuclei. Varying numbers of cosi no­
phils are typically interspersed among the hi stiocyt e- lik e
cells (Figure 13- 17). Plasma cells, ly mphocytes. and
mu lt inucleated giant cells are often seen, and areas of
necrosis and hemorrhage may be present.

The identification of lesional Langerhans cells is nec­
essary to confirm the diagnosis . Because Langerhans
cells cannot be differenti ated from other histiocyt es by
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Figure 13·16 . Langerhans cell histiocytosis. Clinical photo­
graph of the same patie nt shown in Figure 13· 15 . The lesion has
broken out of bone and produced this soft t issue mass.

Figure 13-17 • langerhans cell histiocytosis. There is a diffuse
infiltrate of pale-staining l angerhans cells intermixed with
numerous red granular eos inop hils.

routine histolog ic staining, addit ional diagnostic methods
are requ ired . Electron microscopic evaluation of lesional
tissue has been the "go ld standard" for many years
because, ult rastructurally, Langerhans cells contain rod­
shaped cytoplasmic structures known as Blr bcck gran­
ules , w hich dif ferent iate them from other mononuclear
phagocyt es (Figure 13- 18). Mos t laborato ries now rely
on imm unoh istochemical procedures to identify the
lcstonal Langerhans cells because of their immunoreac ­
ti vity with anti bodies directed against CD-I a. To a lesser
extent . the leslonal cells have 5- 100 protein immunore­
act ivity, and they also may show affini ty for peanut
agglutin in (PNA).

Treatment and Prognosis
Accessible bone lesions. such as those in the maxilla and
mand ible. arc usuall y treated by curettage. Low doses of
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Figure 1 3 ~ 18 . Langerhans cell histiocytosis. Electron micro­
graph showing rod -shape d Birbeck bodies (black arrows) in the
cytoplasm of a l angerhans cell. (Courtesy of Richard Geissler.)

radiat ion may be employed for less accessible bone
lesions. altho ugh the potentia l for induction of malig­
nancy secondary to this treatm ent is a concern in
younger patients. Intra lesional injection with cortico­
steroids has also been reported to be effective in some
patient s w ith local ized bone lesions. Infrequent ly. the
apparent spontaneous regression of loca lized Langer ­
hans cell histiocytosis has been reported. The prognosis
for bone lesions in the absence of signi ficant visceral
involvement is genera lly good; however. progression or
dissemin at ion of the disease may occur. part icularly for
patients who have 3 or more bones affected.

Chronic disseminated disease is often associated with
considerable morbidity. bu t few pat ients die as a result
of the disease. Because of the relati ve rarity of di ssemi­
nated cases. the ideal treatment has yet to be ident ified .
Single- agent chemotherap y using prednisolon e. etopo­
side. vi ncrist ine, or cyclosporine has produced a good
response in a significant percentage of such patients. The
acute disseminated form of the disease seen in infants
and young chi ldren may not respond to th is approach.
and multiple chemotherapeutic agents are given in that
situation. Diffuse involvement w ith compro mise of mul­
tiple organs is associated wi th a poor prognosis and is
often fatal. In general. the progno sis is poorer for pati ent s
in whom the fi rst sign of the disease develop s at a very
young age and somew hat better for pati ent s w ho are
older at the tim e of onset.

HODGKIN'S LYMPHOMA (HODGKIN'S
DISEASE)
Most authorities classify Hodgkin 's lymphoma as a
malignant Iymphoproliferative disorder, although the
exact nature of the process is poorly understood . The
difficulty in co mprehending the cha racter of the con­
dition is reflected in the relatively noncommittal term
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"Hodgkin's disease,"which was used for decades and still
may be heard toda y. Perhaps one reason w hy Hodgkin 's
lymphoma is not easily understood is that. un like most
maligna ncies. the neop lastic cell s (Reed-Sternberg cells)
make up onl y about I % to 3% of the cells in the enlarged
lymph nodes that characterize th is condit ion . Recent evi­
dence regarding the histogenesis of the Reed-Sternberg
cell points to a B- Iymphocyte origi n. Certainly. the dis­
ease can cause death if appropriate therapy is not insti­
tut ed. although the treatm ent of this malign ancy is one
of the few major success stor ies in cancer therapy during
the past 20 years. In the United States. Hodgkin 'S lym­
phoma is about one sixth as common as non -H odgkin' s
lymphoma: approxlmarelv 8000 cases are diagnosed
annua lly. Although the cause of this disease is unknown.
recent epidemio log ic and molecular studies have linked
Epstein- Barr virus infection to a significant percentage of
these lesions.

Clinical Features
Hodgkin's lymphoma almost always begins in the lymph
nodes. and any lymp h node grou p is suscept ib le. The
most common sites of initial presentat ion are the cervical
and supraclavicular nodes (70% to 75%) or the axi lla ry
and media sti nal nodes (5% to 10% each). The disease
initiall y app ears less than 5% of the time in the abdom­
inal and inguin al lym ph nodes.

Overall , a male predi lect ion is observed , and a bi­
modal pattern is noted wi th respect to the patient 's age
at diagnosis. One peak is observed between 15 and 35
years of age: another peak is seen after the age of 50.

The usual present ing sign is the identif ication by the
pat ient of a persistentl y enlarg ing. non tender, discrete
mass or masses in one lymph node region (Figure 13- 19).
In the early stages. the involved lymph nodes are often
rather movable: as the condit ion progresses. the nodes
become more matted and fixed to the surrou nding tis­
sues. If it is untreated. the condit ion spreads to other
lymph node gro ups and eventually involves the spleen
and other extra ly mphatic tiss ues. such as bone. liver. and
lung. Oral involvement has been repo rted. but it is rare.
Othe r systemic signs and symptoms may be present .
such as weigh t loss, fever. night sweats. and generalized
pru ritu s (itching). The absence of these systemic signs
and symptom s is considered to be better in term s of the
patient's prognosis, and this information is used in
staging the di sease. Pat ients wh o have no systemic signs
are assigned to category A and those wit h systemic signs
to category B.

The staging of Hodgkin'S lymphoma is important for
planning treatment and estima ting the prognos is for a
given pati ent. The staging procedure typ ically includes
confirmation of the path ologic diagnosis, careful history
and physical examination. abdominal and thoracic com-
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Figure 13-19 • Hodgk in's lymphoma. The prominent supraclav­
icular and cervical masses represent Hodgkin's lymphoma.

puted tomography (CT) scans or magnetic resonance
imaging (MRil studies, chest radiographs, and rout ine
hematologic studies (e.g., complete blood count, Serum
chemistries, eryt hrocyte sedimentat ion rate). Lymphan­
giography,gallium scan, bone marrow biopsy, exploratory
laparotomy, and splenectomy may be necessary if the
informat ion that they wo uld provide might have an impact
on staging or treatment. A summary of the staging system
for Hodgk in's lymphoma is presented in Table 13-2.

Histopathologic Features
Hodgkin 's lymphoma has recent ly been recogni zed to
comprise two main form s, ( I) nodular lympho cyte ­
predom inant Hodgkin 's lymphoma and (2) classical
Hodgkin 'Slymp homa, w hich is divided into five subtypes.
Although this gro up of diseases has certa in featu res in
common, current immunohistochemical and molecular
biologic techniques have allowed distin ctions to be made
among the various types. The common featu res inclu de
effacement of the normal nodai archit ecture by a diffuse,
often mixed, infil trate of in flammatory cell s that is in ter­
spersed with large, atypical neoplastic lymphoid cells. In
the case of classical Hodgkin 's lymphoma, th is atypica l
cell is known as a Reed-Sternberg cell (Figure 13-20J.
The Reed-Sternberg cell is typically binucleated (vowl eye

Table 13-2 Alii' Arbor System for Classifimtioll
of tiodgkln 's Lymphoma

STAGE D EFINING FEATURES

Involvement of a single lymph node region (I) or

a single extralymphatic organ or site (IE)

II Involvement of two or more lymph node regions
on the same side of the diaphragm (II ) or one or
more lymph node regions with an ext ralymphatic
site (II,)

III Involvement of lymph node regions on both sides
of the diaphragm (III), possibly with an extralym­
phatic organ or site (III,) , the spleen (Ills), or
both (lilSE)

IV Diffuse or disseminated involvement of one or

more extralymphatic organs (identified by sym·

bols}, with or without associated lymph node

involvement

A:Absence of systemic signs

B: Presence of fever, night sweats and/or unex­

plained loss of 10% or more of body weight

during the s-mcnth period before diagno sis

Adapted from DeVita VT, Hubbard SM : Hodgkin's disease, N El7gl l
Med 328:560-565, 1993.

nuclei"), alth ough it may be mu ltinu cleated ("pennies on
a plate"), w ith prominent nucleoli. The malignant cell in
nodular lymphocyte-predominant Hodgkin 'S lymphoma
is the "popco rn cell, " which is so- named because of the
resemblance of the nucleus to a kernel of popped corn.
The pathologist must See one of these types of distinct ive
atypical cells to make a diagnosis of Hodgk in 'S lym­
phoma, al though their presence does not auto mati cally
imply tha t diagno sis, because similar cells may be seen
in certain viral infections, especially infectious mono­
nucleosis. To summarize, Hodgkin 'S lymphoma is cur­
rentl y classified in the following manner:

• Nodu lar lymphocyte-predominant Hodgkin 'Slym­
phoma, or

• Classical Hodgk in 'S lymphoma (comprising five
histopathologi c subt ype s):
t . Lymphocyte rich
2. Nodu lar sclerosis
3. M ixed cellularity
4. Lymphocyte depletion
5. Unclassifiable

These names describe the most prominent histo­
path ologic featu re of each type, and specifi c epidemio­
logic and prognostic characteristics are associated with
each type.

Nodular lymphocyte- predom inant Hodgkin's lym­
phom a constitutes 4% to 5% of all cases of Hodgkin'S



CHAPTER 13 . ttemntologic Disorders

Figure 13-20 • Hodgkin's lymphoma. This high-power photomi­
crograph shows the chara cteristic Reed-Sternberg cell (arrow) of
Hodgkin 's lymphoma, identified by its "owl-eye" nucleus.

lymphoma in the United States. In the past, this form wa s
probably combined with the lymphocyte- r ich subtype,
but the presence of the characteristic popcorn cells is a
significant clue to the diagnos is.

Lymphocyte- r ich classical Hodgkin 's lymphoma rep­
resents about 6% of all cases. Sheets of small lympho­
cyteswith few Reed-Sternberg cells characterize th is for m.

The nodular scl erosis subtype makes up 60 % to 80%
of cases and occurs more frequentl y in females during
the second decade of life. This typ e gets its name from
thebroa d fibrotic bands that extend from the lymph node
capsule into the leslonal ti ssue. Reed-Sternberg cells in
thenodular scle rosis form appea r to reside in clear spaces
and, therefore, are referred to as lacunar cells.

The mi xed cellularity form accou nts for about 15%
to 30% of the cases and is character ized by a mixture of
small lymphocyt es, pla sma cells, eosinoph tls. and histio­
cytes with abundant Reed-Sternberg cell s.

The lym phocyte depletion subtype, the most aggres­
sive type, makes up less than I % of the cases in recent
reports. Before modern immunohistochem ical tech­
niques, many examples of large cell lymphoma or ana­
plastic T-cell lymphoma were undoubtedly included in
this category. In this form of Hodgkin 'S lymphoma.
numerous bizarre giant Reed-Ste rnberg cells are present
with few lymphocytes.

Occasionally, examples of Hodgkin'S lymphoma are
encountered that really do not fit the cri ter ia for any
of the known subtypes, and these are designated as
unclassifiable.

Treatment and Prognosis
The treatment of Hodgkin 'S lymphoma depends on the
stage of involve ment. Patients who have limited disease
(stages I and II) often arc managed by local radia tion
therapy alone. Recent treatment trends, however, combine
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less extensive radiotherapy fields with milde r multiagent
chemotherapy regimens to maximi ze disease control and
minimize long- term comp lications of therapy. Patients
with stage III or IV disease require chemot herapy ; radia­
tion therapy is used conjointly if significant mediastinal
involvement or residual disease is detected. A wid ely used
regimen to treat Hodgkin'Slymphoma is known as MOPP
(mechlorethamine, Oncovin. procarbazine, prednisone).
Because signif icant long-te rm side effects can be associ­
ated w ith this chemotherapy, another regimen know n as
ABVO (Adriarnyctn. bleomycin , vinblastine, OTIC) is often
used because it has fewer complications.

Before modern cancer therapy was developed for
Hodgkin 's lymphoma , the 5-year survival rate was only
5%. The progn osis for this disease is fairl y good today;
the best treatment results occur in those who present in
the early stages. Patients with stage I and II disease often
have an 80% to 90% relapse- free 10-year surv ival rate;
those w ith stage III and IV disease have a 55% to 75% 10­
year survival rate.

The hIstopath ologic subtype also influences th e
respo nse to therapy. Patient s with the Iymphocyt e­
predo mina nt and nodular sclero sis forms have the best
prognos is, w hereas those wi th the mixed cellulari ty form
have a less favorable prognosis . Inthe past , the lympho­
cyte deplet ion for m was thought to havea poo r prognosis,
but with newer immunohistochemical studies, clinicians
now realize that many of these cases were misdiagnosed;
therefore, the available data arc probab ly not reliable . In
most instances. however, the stage of disease now plays
a more important role in determ ining the pati ent 's prog ­
nosis than does the histopathologic subtype.

Af ter 15 years posttreatment, pat ient mortality is due
more ofte n to the complications of therapy: eit her sec­
ondary malignancy or cardiovascular disease. Currently,
research is focused on the development of treatment reg­
imens that continue to have a superior cure rate. while
simultaneously decreasing the ri sk of treatment -related
complications.

NON-HODGKIN'S LYMPHOMA
The non-Hodgkin 's lymphoma s include a diverse and
complex group of malignancies of Iymphoreticular histo­
genesis. In most instances. they initiall y arise with in
lymph nodes and tend to grow as solid masses. This is in
contrast to lymphocytic leukem ias (sec page 5101. w hich
begin in the bone marrow and are characterized by a large
proport ion of malignant cells that circ ulate in the periph­
eral blood. The non-Hodgkin 's lymphomas most com­
mon ly originate from cells of the B- Iymphocyte series,
w it h an estimated 85% of Europea n and American lym ­
phoid neopla sms having this derivat ion. Tumors wi th a
T- Iymphocyte derivation arc less common, whereas true
histiocyt e-derived lym phomas arc even rarer.
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The microscopic appea rance of the lesional cells was

used in the past to classify the tumors as either lympho­
cyt ic or histiocytic. W it h the development of modern
immuno logic techni qu es, however. it is now known that

many of the lesions that had been classi fied as "histio­
cytic" were in fact neoplasms comprised of transform ed

B- Iymphocytes. In the ear ly I 980s, a group of American
pathologists devised a classification scheme. known as
the "Working Formulation for Clinical Use," that is still
often referred to in the United States. Based on this clas­
sification. lymphomas can be broadly grouped in to th ree
categories:

I. Low grade
2. Intermediate grade
3. High grade
These categories a rc correla ted w ith increasing

degrees of aggressiveness. w hich correspond with their
increasingly poor prognosis (Table 13-3). Of patients
who are newly diagnosed with lymphoma . 35% to 40 %
will have a low-grade lesion. typically with widely dis­
seminated involvement at the time of diagnosis; 55% to
60% wi ll have an intermediate-grade ly mphoma; only
5% have a high-grade lymphoma.

Unfortunately, the Working Formulat ion has been
shown to be somewhat limited in its ut ilit y and accuracy.
Many lesions that have been recently defined are not
included in this classification. For these reasons, an inter­
national study group in the early 1990s devised a new
method of categorizing the lymphomas, known as the REAL
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(revised European-American lymphoma) classification
(Box 13-2). With this system. a comb ination of histopatho­
logic features. immunologic cell surface markers. and gene
rearrangement studies arc used to organize this group of
neoplasms. Recentl y, the World Health Organization
(WHO) revised its lymphoma classification system to con­
form to a slight ly modif ied version of the REALclassifica­
tion. While the latter two classifications appear tobe more
precise than the Working Formulation, currently their use
is primarily restricted to large academ ic medical centers
because of the relative sophist ication of some of the molec­
ular studies. The REAL/WHO systems w ill probably require
several years of addit ional use wi th clinical cor relation to
become widely accepted in the United States.

Over 54.000 cases of non -H odgkin 's lymph oma are
diagnosed in the Uni ted States annua lly; approxi mately
one hal f of this number wil l die of the disease each year.
The preva lence of lymphoma is increased in patients who
have immunologic problems. such as congenital immuno­

def iciencies (e.g.. Bloom syndrome. Wiskolt-Aldrich syn­
drome. common vari able imm unodeficiency), AIDS.
organ tra nsplantation. a nd autoim mune disease (e.g..
Sjogren syndrome. systemic lupu s erythematosus ISLE],
rheumato id arthri tis).

Viruses may play a role in the pathogenesis of at least
some of these lesion s. For exa mple. Epstein-Barr virus
(EBV) has been imp li cated. but not proven , to be an
etioparhogenic agent in Burk itt's lymphoma (see page
523), a type of hig h-grade, small, noncleaved B-celilym-

Table 13-3 Classificalion of lire Non- Hodgkin 's Lymphomas by tlu: Working Formulation

GROWTH POTENTIALLY CURABLE
SUBTYPE FREQUENCY (%) PATTERN MEDIAN AGE WITH CHEMOTHERAPY?

Low Grade

A. Small lymphocytic 4 Diffuse 61 Unproved
B. Follicular small cleaved cell 23 Follicular S4 Unproved
C. Follicular mixed cell 8 Follicular 56 Controversial

Intermediate Grade

D. Follicular large cell 4 Follicular 55 Controversial
E. Diffuse small cleaved cell 7 Diffuse 58 Controversial
F. Diffuse mixed cell 7 Diffuse 58 Yes

G. Diffuse large cell 20 Diffuse 57 Yes

Wgh Grade

H. Immunoblastic 8 Diffuse 51 Yes
I. lymphoblastic 4 Diffuse 17 Yes
J. Small noncleaved cell 5 Diffuse 30 Yes

From Armitage 10: Treatment of non-Hodgktn's lymphoma. N £/Igl l Med 328 :1023-1030 .1 993.
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phoma. In addit ion. EBV may be related to lymphomas
developing in the sett ing of immunosuppression after
solid organ or bo ne marrow transpla nt (resulting in the
condit ion known as postt ransplant lymphoprol iferat ive
disorder) or in associ at ion wi th AIDS (see page 247).
Human herp esvirus (HHV) type 8 , has not only been
associated wi th Kaposi 's sarcoma. but also the recently
described primary body cav ity ly mpho ma. A blood­
borne huma n retrov irus called HTlV- l has been show n
to cause an aggressive for m of peripheral T-cell lym­
phoma among certa in populations in the Caribbean. cen­
tral Africa, and southwest lapan,

Clinical and Radiographic Features
Non-Hodg kin 's lym ph oma occurs pri maril y in adult s,
although children may be affected, particularl y by the
more aggressive intermedi ate- and high-grade Iym-

Box 13 -2 Revised European-American Lymphoma
(REAL) Classification

B-CHl NEOPLASMS
l. Precursor B-cell neoplasms

Precursor a-lymphoblastic leukemia/ lymphoma
II. Peripheral B-cell neoplasms

1. B-cell chronic lymphocytic leukemia/prolymphocytic
leukemia/ small lymphocytic lymphoma

2. lymphoplasmacytoid lymphoma/immunocytoma
3. Mantle cell lymphoma
4. Follicle center lymphoma. follicular
5. Marginal zone B-celllymphoma
6. Provisional entity: splenic marginal zone lymphoma
Z Hairy cell leukemia
8. Plasmacytoma/pla sma cell myeloma
9. Diffuse large B-ceillymphoma

10. Burkitt's lymphoma
11 . Provisional entity: diffuse large Bvcell lymphoma,

Burkittlike

T-CEll AND PUTATIVE NK CEll NEOPLASMS
I. Precursor T-cell neoplasm

U. Peripheral T-cell neoplasms
1. T-cell chronic lymphocytic leukemia
2. large granular lymphocytic leukemia
3. Mycosis fungcides/Seaery syndrome
4. Peripheral Tecelllymphoma unspecified
5. Angioimmunoblastic T-cell lymphoma
6. Angiocentric lymphoma
Z Intestinal 'r-eef! lymphoma
8. Adult T-cell lymphoma/ leukemia
9. Anaplastic large cell lymphoma

10. Provisional entity: anaplastic large-cell lymphoma,
Hodgkins-like
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phomas. The condition most common ly develops in the
ly mph nodes, but so-called ext ranodal lymphomas are
also found. In the United States, app roximately 25% of
lymphom as deve lop in an extra nodal site, but in coun ­
tries of the Far East , such as Korea and tapan, nearl y half
of all lymphomas are extra noda l.

W it h a nodal presentati on , the pat ient usually is
aware of a non tender mass that hasbeen slowly enlarging
for months. The lesion ty pica lly invo lves a local lymph
node collection, such as the cervical. axillary. or ingui nal
nodes; one or two freely movable nodules are noticed
ini ti all y. As the malign ancy progresses, the nodes
become more numerous and are fixed to adjacent struc­
tures or matted togethe r (Figure 13-21). Graduall y, the
process involves other lymph node groups, and invasion
of adjoining normal tissues occurs.

In the ora l cav ity. lym phoma usually appears as ext ra­
nodal disease. Alt hough the oral lesions of lymphoma
are often a component of more widely disseminated dis­
ease, at times the lymphom a begins in the oral tissues
and has not spread to other sites. The malign ancy may
develop in the oral soft tissues or cent rally wi thi n the
jaws. Soft tissue lesions appear as non tender, diffuse

Figure 13·21 • Non-Hodgkin's lymphoma. The matted, non­
tender lymph node enlargement in the lateral cervical region rep­
resents a common presentation of lymphoma.
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swe l li ngs; they mo st comm only affect th e buccal
vestibule. posterior hard palate. or gingiva (Figures 13- 22
and 13-23l. Such swell ings character isticall y have a
boggy consistency. The lesion may appear ery thematous
or purplish. and it may or may not be ulcerated. Patients
who wear a denture that contacts the lesional site often
complain that their denture does not fit because it feels
too tight.

Lymp homa of bone may cause vague pain or discom­
fort . which mig ht be mistaken for a toothache. The
patient may comp lain of paresthesia. particularly with a
mandibular lesion. Radiographs usuall y show an ill ­
defi ned or ragged radiolucency. alth ough in the early
stages. the radiogra phic changes may be subtle or non-

Figure 13-22 • Non-Hodgkin's lymphoma. One of the frequent
locations of extranodal lymphoma in the head and neck area is
the palate. where the tumor appearsasa nontender, boggy
swelling.Note the overlying telangiectatic blood vessels. a feature
often noted with malignancy.

Figure 13-23 • Non-Hodgkin's lymphoma. The ulcerated mass
of the retromolar region represents ext ranodal lympho ma, which
originated in bone and now involves the oral soft tissue.
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existe nt. If unt reated. th e process typica lly causes
expansio n of the bone. eventually perforatin g the cor­
tical plate and producing a soft t issue swell ing . Such
lesions have been mistaken for a dental abscess,
although a signi ficant amoun t of pai n is not presen t in
most cases.

Clinical staging to determine the extent to w hich the
disease has spread is an impor tant factor in assessing
the prognosis for a par ticular patient. The staging eval­
uati on should include a history. phys ical examinatio n.
complete blood count. liver tunct ion studies. routine
chest rad iographs. CT scans of the pelvic and abdo minal
regions . lymphangiography. and bone marrow biopsy.
The staging system for Hodgkin 's disease (see Table
13- 2) has been wi dely adopted for use w ith the non­
Hodgkin 's ly mphomas.

Histopathologic Features
Non-Hodgk in's lymph omas are histopa thological ly
character ized by a pro li fera ti on of lymph ocytic­
appear ing cells that may show varying degrees of differ­
enti atio n. dependi ng on the type of ly mphoma. Low­
grade lesion s consist of we ll-di fferent iated small
lymphocyt es. High-grade lesions tend to be composed of
less different iated cells. All iymphomas grow as infilt ra­
tive. broad sheets of relatively uniform neopla sti c cells
tha t usuall y show litt le or no evidence of lesional ti ssue
necrosis (Figures 13- 24 and 13- 25).l n some lesions. par­
ti cularl y those of B- Iymphocy te origin . a vague sem­
blance of germinal center formation may be seen (i.e.. a
nodular or follicular pattern). Other lymphomas show no
evidence of such differe nt iat ion. and this pattern is
termed diffuse. If the lymphoma arises in a lymph node.
the tumor destroys the normal architec ture of the node.

Figure 13-24 . Non-Hodgkin's lymph oma. This low-power pho­
tomicrograph showsa diffuse infiltration of the subepithelial con­
nective t issue by lymphoma.
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An extranoda l lymphoma destroys the norma l adja cent
host ti ssue by infi lt rating throu ghout the area.

Treatment and Prognosis
The treatment of a pat ient wi th non-Hodgki n's ly m­
phoma consists of radiati on therapy and/or chemo­
therapy. Using the Worki ng Formulation . the appropriate
therapy and the extent of therapy depends on the stage
and grade of the lymphoma. For the REAL/WHO system.
treatment is based on the specif ic diagn osti c category
and the stage and grade of the lymphom a. Surgical man­
agement is not usuall y indica ted.

Low-grade ly mphom as are perhaps the most contro­
versial in terms of treatment. Some authorities recom­
mend no particular treatmen t because these tumors are
slow growing and tend to recur despite chemot herapy.
Given the fact that low -gra de lymphomas ar ise in older
adults and the median survival without treatment is 8 to
10 years, many clin icians op t for a "watch and wait"
strategy, treatin g the patient on ly if symptoms develop.

For the intermediate-grade and high -grade lym­
phomas. the treatm ent depends not only on the grade of
thelesion but also on the stage of the di sease. If the tumor
Is localiz ed, radiation therapy alone may be used. If the
tumor is in a more advanced stage. then radiat ion plus
chemotherapy or chemotherapy alone usuall y is imp le­
mented. Mul tiag ent chemotherapy is used routinely. and
new combinations are being evaluated continuously.
Unfortunate ly, although the response rate of many
lesions is good and much progress has been made in thi s
area, the cure rate is not high . For intermediate -g rade
lesions. a fai lure rate of 30% to 50% can be expected.
High-grade lymphomas are associated with a 60% mor­
tality rate at 5 years after diagnosis and treatment.

Figure 13·25 . No n-Hodgkin's lymphoma. This high-power
photomicrograph shows lesional cells of lymphoma. consisting of
population of poorly differentiated cells of the lymphocytic series
withminimal cytoplasm.
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MYCOSIS FUNGOIDES (CUTANEOUS
T-CEll lYMPHOMA)
From its name. one might think tha t mycosis fungoides
is a fungal infection. The early der mato logists who first
recognized mycosis fungoides knew that this was not the
case; however, they still thought the disease resembled
a fungal condil ion. Thus this term has persisted. This
condition, in fact, represents a ly mphoma that is derived
from T lymphocytes, specifically the T-helper (CD4+)
lymphocyte. Mycosis fung oides is a relati vely rare malig­
nancy; onl y about 400 new cases are diagnosed in the
United States annually. This condition exhibi ts a pecu ­
liar property called epidermotropism (i.e., a propensity
to invade the epidermis of the skin). Ora l involvement,
although infrequent . may also be present .

Clinical Features
Mycosis fungoides is a condit ion that usuall y affects
middle-aged adult men: there is a 2: J male-to-fema le
rat io and a mean age at diagnosis of 55 to 60 years. The
disease progresses through th ree stages, usually over the
course of several years.

The first stage. known as the eczematous (erythe­
ma tous) stage. is often mistaken for psor iasis of the skin
because of the well-demarcated , scaly, eryth ematou s
patches that characterize these lesion s. Pati ents may
complain of pruritu s. W ith time, the ery thematous
patches evolve in to slightly elevated. red lesions (plaque
stage) . These plaques tend to grow and become distinct
papules and nodu les. At th is tim e, the disease has
entered the tumor stage (Figure 13-2 6). Visce ral involve­
ment is also seen at this point.

Approximate ly 25 cases of mycosis fungoides wi th
oral involvement have been reported. The most com-

Figure 13-26 • Mycosis fungoides. In the tumorstage of the
disease, patients with mycosis fungoides have ulcerated nodules
of the skin. (From Oamm DO. White OK. Cibull ML et at: Mycosis
fungoides: initial diagnosis via palatalbiopsy with discussion of
diagnostic advantages of plastic embedding, OralSurg Oral Med
Oral Pathal 58:413-419, 1984.)
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monly affected sites are the gingiva. hard and soft
pala tes. and tongue (Figu re 13-27). The bucca l mucosa.
tonsils. lips. sinuses. and nasopharyn x may also be
affecled. The ora } Jesions present as er)'lhematous.
indura ted plaq ues or nodu les that are typically ulcer­
ated . Generally. these lesions appear late in the course
of the disease and develop after the cutaneous lesions.

Seza ry syndrome is an aggressive expression of
mycosis fungoides that essenti ally represents a dermato­
pathic T-cell leukemia. The patien t has a generalized
exfoliative erythroderma. as well as lymphadenopathy.
hepatomegaly. and splenomegaly. The lung. kidneys.
and eNS can also be involved. Th is cond ition follows a
fulmi nant course and typicall y resul ts in the pati ent 's
death withi n a short period of time; the median survival
for this form of the disease is 2 to 3 years.

Figure 13 -27 • Mycosis fungoides. The ulcerated palatal lesions
represent a rare example of oral mucosal involvement by mycosis
fungoides.

Figure 13-28 • Mycosis fungoides. This medium-power pho­
tomicrograph of a cutaneous lesion of mycosis fungoides shows
infiltrat ion of the epit helium by t he malignant infilt rate that forms
Pautrier's microabscesses.

ORAL & MAXILLOFACIAL PATHOLOGY

Histopathologic Features
Eczematous stage. The early stages of mycos is fun­

goides may be diff icult to diagnose histopathologically
because of the subtle changes that characterize the ini­
tiallesions . A psoriasiform pattern of epithelia l alteration
is seen. with parakeratin production and elongation of
the epi thelial rete ridges . Scattered . slightly atypicallym­
phocytic cells may be seen in the connective tissue
papill ae. but such features are often mistaken for an
inflammatory process.

Plaque stage. With the development of the plaque
stage. a more readily ident ifiable microscopic pattern
emerges. Examination of the surface epithelium reveals
infil tration by atypica l lymphocytic cells. which are
sometimes referred to as mycosis cells or Sezaty cells.
These atypical lymphocytes class ica lly form small intra­
epithelial aggregates termed Pauttler's microabscesses
(Figure 13- 28). The lesional cells have an extremely
unusual nucleus because of the marked infolding of the
nuclear membrane, whic h results in what is termed a
cerebriform nucleus. This feature can best be appreciated
when viewed in specia l semit hin. plastic-embedded
microscopic sectio ns (Figure 13- 29). A mixed in filtrate
of cosinophils, histi ocytcs. and plasma cel ls may be
observed in the subepithelial connect ive ti ssue.

n,morstage. As the condit ion progressesto the tumor
stage, the di ffuse in filtration of the derm is and epidermis
by atypical lymph ocyt ic cells makes it easier to identify
as a mal ignant process. Other types of lymphoma would
enter into the histopath ologic differe ntial diagnosis.

Electron microscop ic stud ies showing convo luted
nuclei and imm uno histochemica l stud ies demo nstrating
a T-helper phenotype wo uld help to establish the diag­
nosis of mycosis fungoldes. Examination of the periph-

Figure 13-29 . Mycosis fungoides. This high-power photomicro­
graph of an oralbiopsy specimen reveals the atypical, malignant
lymphoid cells of mycosis fungoides that exhibit a cerebriform
morphology (inset).
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eral blood of a patient wi th Sczary syndrome show s cir­
culati ng atyp ical lymphoid cells.

Treatment and Prognosis
Topical nit rogen mu stard , electr on beam therapy, or pho­
tochemotherapy (PUVA [8-methoxy Psoralen + Ultra­
Violet AI) are effect ive in contro ll ing mycosis fungo ides
during the early stages. Ult imately, the topical forms of
therapy fail, and aggressive chemotherapy is necessary,
particu larly if there is visce ral involvement. If Sezary
syndro me develops, extracorporeal photopheresis or
chemotherapy is used as a treatment moda lity. Extra­
corporeal photophcrcsls involves the ingestion of the
photoactive drug 8- methoxy psoralen, fo llowed by the
re moval of a porti on of the patient's blood and a sepa­
ration of red and white blood cells. The red blood cell s
are returned to the patient im mediately. The white blood
cells are irradiated outside the body (cxtracorporcal)
with UV- A. These altered whi te cells are then infused
back in to the pat ient . Their altered stat e may help gen­
erate an immunologic response to the ·patient's own
abnormal lymphocytes.

Alt hough mycosis fungo ides is not considered to be
curable, the disease is usually slow ly prog ressive. As a
result, there is a median surv ival time of 8 to 10 years,
and pati ents may expire of causes unrelated to their ly m­
phoma. Once the disease progresses beyond the cuta­
neous involvement, the course becomes much worse.
The pat ient usually dies of organ fail ure or sepsis w ithin
I year.

BURKITT'S LYMPHOMA
Burkitt 's lymphoma is a mal ignancy of B- Iymphocyte
origin that represents an undi fferenti ated lymphoma. It
was named after the missionary doctor, Denis Burkitt ,
who first documen ted the proeess. In the ori ginal report ,
this type of lymph oma was described in young African
children, and it seemed to have a predilect ion for the
jaws. Because it was seen frequently in sub-Saharan
Africa, the term Afri can Burki tt's lymphoma has been
applied to the disease. In addit ion, there is increased
prevalence in other areas of the world, such as north­
eastern Brazil. and some investigators now refer to such
tumors arising in these areas of increased prevalence as
endemic Burkitt 's lymphoma . Thi s malignancy is
thought to be related path ogeneticall y to Epstein- Barr
virus (EBV) because more than 90% of the tumor cells,
particu larly in the Af rican type, show express ion of EBV
nuclear antigen and the affected patie nts have elevated
antibody ti ters to EBV. Characteristic cytogenetic chro ­
mosomal translocati ons, which may also be respons ible
for neop last ic transformation, have also been described.
Tu mors w ith a similar histomorph ology, common ly
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referred to as sporadic or Amer ican Burkitt 's lymph oma,
have been observed in other countries where the neo­
plasm is usually fir st detected as an abdominal mass.
Some HIV- related lymphomas may also have the micro­
scopic features of Burk itt 's lymphoma.

Clinical and Radiographic Features
As many as 50% to 70% of the cases of African Burkitt's
lym phoma present in the jaws. The mali gnancy usuall y
affects children (peak prevalence, about 7 years of age)
who live in Central Africa, and a male predi lection is usu­
all y reported. The posterior segments of the jawsare more
commonl y affected, and the maxilla is involved more
common ly than the mand ible fa 2: I ratio). Sometimes all
four quadrants of the jaws show tumor involvement.

The tendency for jaw involvement seems to be age
related: nearly 90% of 3-year-old patie nts have jaw
lesions in con tras t to only 25% of patients older than age
15. Amer ican Burk itt 's lymphoma tends to affect patients
over a greater age range than is noted for the African
tu mor. Although the abdomina l region is typ icall y
affec ted, jaw lesions have been reported in American
Burk it t 's lymphoma (Figure 13- 30).

The grow th of the tum or mass may prod uce facia l
swell ing and prop tosts. Pa in, tendern ess, and pares­
thesia are usuall y mi nima l, alt hough marked toot h
mobility may be present because of the aggressive
destru ction of the alveolar bone. Premature exfoliation
of deciduous teeth and enlargement of the gingiva or
alveolar process may also be seen.

The radiographic features are consistent wi th a malig­
nant process and include a radiolucent destruction of the
bone wit h ragged, ill-defined margins (Figure 13- 31 ). This
process may begin as several smaller sites, which evcntu-

Figure 13-30 . Burkitt 's lymphoma . Thispatient had docu­
mentedAmerican Burkitt's lymphoma involving the abdominal
region. The retromolar swelling represents oral involvement with
the malignancy.
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Figure 13M31 • Burkitt 's lymphoma. This a-year-old child had
evidence of bone destruction with tooth mobility in all four quad­
rants of his jaws. Note the patchy, ill-defined loss of bone. (Cour­
tesy of Dr. Gregory Anderson.)

Figure 13-32 • Burkitt 's lymphoma. This low-power photomi­
crograph shows the classic "starry-sky" appeara nce, a pattern
caused by interspersed histiocytic cellswith abundant cytoplasm
[tstars ") set against a background of malignant. darkly staining
lymphoma cells ("night sky").

all y enlarge and coalesce. Patchy loss of the lamina dura
has been mentioned asan early sign of Burkitt's lymphoma.

Histopathologic Features
Burkitt's lymphoma histopathologically represents an
undi fferentia ted, smaii, non cleaved B-ce ll lympho ma.
The lesion invades as broad sheets of tumor cells that
exhibit round nuclei w ith minimai cytoplasm. Each tumor
nucleus often has several prom inent nucleoli, and
num erous mito ses are seen, A classic starry-sky pattern
is associated w ith the lesional ti ssue, a phenomenon that
is caused by the presence of macro phages w ithin the
tum or ti ssue (Figure 13-32 ). These macrophag es have
abu ndant cy toplasm, w hich microscop icall y appears
less int ensely stained in comparison w ith th e sur­
rounding process. Thus these cell s tend to stand out as
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Figure 13-33 • Burkitt's lymphoma. This high-power photomi­
crograph demonstrates the undifferentiated, small, dark lesicnal
cells with numerous histiocytes .

"stars " set again st the "night sky " of deeply hyperchro­
mati c neopla stic lymphoid cells (Figu re )3-33).

Treatment and Prognosis
Burkit t's lymphoma is an aggressive mal ignancy that
usuall y result s in the death of the patien t within 4 to 6
months after diagnosis if it is not treated. Treat ment gen­
era lly consists of an intensive chemotherapeutic reg­
imen, which emp hasizes the use of high doses of cyclo­
phosp hamide. More tha n 90 % of the patients respond to
thi s treatment.

The prognosis for Burkitt 's lymphoma in the past was
poor, w it h a median surv ival time of only 10 1/2 months.
More recent trials w ith more intensive, mu ltiagent chemo­
therapeuti c pro toco ls have shown an 85% to 95% event­
free (no evidence of recurr ence) surv ival rate 3 to 5 years
after treatment for pat ients with stage I or iI disease. Even
for advanced stage (Iii and IV) Burkitt' s lymphoma, the
event-free survival has improved to 75% to 85%.

ANGIOCENTRIC T-CELL LYMPHOMA
(MIDLINE LETHAL GRANULOMA; IDIOPATHIC
MIDLINE DESTRUCTIVE DISEASE;
POLYMORPHIC RETICULOSIS; MIDLINE
MALIGNANT RETICULOSIS; LYMPHOMATOID
GRANULOMATOSIS; ANGIOCENTRIC
IMMUNOPROLIFERATIVE LESION)
Angiocentric T-cel l lymphoma is a rare proce ss that is
characteri zed cl inically by aggressive, nonrelenting
destru ction of the midline struc tu res of the palate and
nasal fossa. For many decades. the nature of th is process
has been controversial, a fact that can readi ly be appre­
ciat ed by the w ide var iety of term s by wh ich it has been
called. In actuality, many of the cases reported as "mid­
line lethal granuloma " in the past represented a w ide
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Figure 13 ~34 • Angiocentric T-cell lymphoma. A. This 62 ~yea r-o ld man had a destructive palatal
lesion that proved to be a "l-celllymphoma. and evaluation showed cervical lymph node involve­
ment aswell. B. Resolution of the lesion 1 month later.after multiagent chemotherapy.
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variety of immuno logi c (e.g.. Wegener's granulomatos is)
and infectious (e.g., tertiary syph ilis) diseases. The term
midl in e lethal gra nuloma should be used only as a
descriptive designati on of a destr uct ive mid line condi­
tion, and thorough diagnostic evaluat ion, inc ludi ng
biopsy and cult ure, is necessary to make a definitive
diagnosis. Once the other cau ses of midl ine destru ct ion
have been eliminated, the consensus among most inves­
tigators is that thi s di sorder should be classif ied as a
T-cell lymphoma, based on modern cytogenetic, immu­
nologic, and molecula r studies.

Eventhough angiocen tric T-cell lymphoma often does
not have the classic histopathologic features of lym ­
phoma microscopicall y, it behaves in a malignan t fashion
and responds to the same treatments to whic h iym­
phomas respond. For reasons that are unclear, th is con­
dition is seen with greater frequency in Asian, Guate­
malan, and Peruvian popuiations.

Clinical Features
Angiocentric T-cell lymph oma is typically observed in
adults. The initial signs and symptoms are often local­
ized to the nasal region and include nasal stuffiness or
epistaxis. Pain may accompa ny the nasal symptoms .
Swelling of the soft palate or poster ior hard palate may
precede the format ion of a deep, necroti c ulcerat ion,
which usuall y occupies a midlin e posit ion . This ulcera­
tion eniarges and destroys the pa lata l tissues, wh ich typ ­
ically creates an oron asal fis tu la (Figure 13-34). Sec­
ondary infection may comp licate the course of the
disease, and life- threateni ng hemorrhage is a potential
problem in some instances .

Histopathologic Features
Histopathologic examinat ion of one of these lesions
shows a mixed infil tr ate of a variety of inflammatory cells,

Figure 13-35 • Angiocentric T-cell lymphoma. This medium­
power photomicrograph shows atypical lymphoid cells infiltrating
the wall and filling the lumen of a blood vessel. Such a pattern is
termed angiocentric (meaning "around blood vessels").

often arranged around blood vessels (angiocentric) (Figure
13-35), The lesio nal process appea rs to invade and
destroy the norm al tissue in the area. Necrosis is often
present in some areas of the lesion, presumably sec­
ondary to infil tration of the blood vessels by the tumor
cells. Large, angu lar, ly mphocy tic cells wi th an atypical
appearance are usuall y identified as a component of the
cell ular in fil tr ate. Immunohi stochemical evaluation of
this Infiltr ate often shows a monoclonal T-Iymphocy te
pro liferation. Mo lecular genet ic studies typica lly show
gene rearrangements of the T-Iy mphocy te receptor con­
sistent with a Iymphoreticular malignancy.

Treatment and Prognosis
Without treatment , angiocentric T-cell lymphoma is a
relentlessly progressive, highl y destru ct ive process that
ultimately leads to the patien t 's death by secondary
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infect ion, massive hemorrhage, or lnfi ltra tio n of vital
st ructures in the area, Lesions thai are localized usuaily
respond 10 radiat ion therapy, a feature tha t is simila r 10

that of T-ceil lymphomas of oth er sites, Approx imately
4500 cGy is required to control the disease, and many of
these patients show no evide nce of recurrence or dis ­
semination of the lesio n, For pat ients wi th more dissem­
inated disease. combination chemotherapy is indicated.
and a less favorab le prog nosis can be expected , wi th 30%
to 50% 5- year survi val generaily reported,

MULTIPLE MYELOMA
Multiple myeloma is a relat ively uncommon mal ignancy
of plasma ceil orig in that often appears to have a mu lti ­
centric origin w it hin bone. The cause of the condition is
unkn own , alth ough sometimes a plasmacytoma (see
page 527) may evolve into multiple myeloma, This dis­
ease -nakcs up about I % of ail mali gnancies and 10% to
15% of hematologic malignancies, If metastatic disease
is excluded, multipie myeloma accounts for nearly 50%
of ail malignancies that involve the bone, More than
13,000 cases arc diagnosed annuaily in the Unit ed States,

The abnormal pla sma ceils that comp ose th is tum or
are typ ieail y monoclonal. The abnormal cells probably
arise from a single malignant precursor that has under­
go ne uncontrolled mitotic div is ion a nd ha s spread
throughout the body, Because the neopi asm develops
from a sing le cel l. ail the daughter ceil s that comp ose the
lesion al tissue have the same genetic makeup and pro­
duce the same proteins. Th ese pro teins arc th e
immunoglobulin components that the plasma ceil wou ld
nor mal ly prod uce, although in the case of thi s mali gnan t
tumor the immunoglobu lin s are not no rmal or functional.
The signs and symptoms of this disease result from the
uncontrolled pro lifera tio n of the tumor cells and the
uncont rol led manufacture of their pro tein products.

Clinical and Radiographic Features
Mult iple myeloma is typically a disease of adults, with men
being affected slight ly moreoften than women . The median
age at diagnosis is between 60 and 70years, and it is rarely
diagnosed before age 40. For reasons that are not under­
stood, the disease occurs twice as frequentl y in blacks as
whites, making this the most common hematologic malig­
nancy among black persons in the Uni ted States.

Bone pain is the most characterist ic presenti ng sym p­
tom. Some patients experience pathologic fractures
caused by tumor destruct ion of bone. They may also
compl ain of fat igue as a consequence of myelophthi sic
anemia . Petechial hemorrhages of the skin and oral
mucosa may be seen if platelet production has been
affec ted. Fever may be present as a result of neutr open ia
wi th inc reased susceptib ili ty to infection. Metas tatic cal-
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Figure 13-36 • Multip le myeloma. Multiple myeloma affecting
th e mandible. The disease produce d seve ral radio lucencies with
ragged . ill-defined margins. (Co urte sy of Dr. Jose ph Finelli.)

cifieat ions may involve the soft tissues and arc thought
to be caused by hypercalcemia secondary to tumor­
related osteolysi s.

Radiographicaily, mul ti ple wel l-de fined. "p unched
out" radiolucencies or ragged rad iolucent lesions may be
seen in mu ltiple myeloma (Figure i 3-36). These may be
especiall y evident on a skull film . Alt hough any bone may
be affected , the jaws have been reported to be involved
in a s many as 30% of cases. The radi olu cent a reas of the
bone contain the abnormal plasma cell proli ferations
that characteri ze multiple myeloma .

Renal failu re may be a presentin g sign in these patients
because the kidneys become overburdened with the
excess ci rculat ing light chain prote ins of the tumor cells.
These ligh t chai n products, w hich are foun d in the urine
of 30% to 50% of pat ients w ith mult ip le myeloma, are
called Bence Jones proteins. after the British physician
who fi rst described them in detail.

Some pati ents w ith multiple myeloma show deposit ion
of amy loid (see page 710) in various soft tissues of the
body, and this may be the initial manifestation of the dis­
ease. Amyloid deposits are due to the accumulation of the
abnormal light chain proteins. Sites that are classically
affected incl ude the oral muco sa, particularly the tongue.
The tongue may show diffuse enlargem ent and firmn ess
or may have more of a nod ular appeara nce . Somet imes
the nod ules are ulcerated . Another area that is commonly
affected is the per iorb ital skin , w ith the amyloid deposits
appeari ng as waxy, firm , plaquelike lesion s.

Histopathologic Features
Histopathologic examination of the lesional tissue in mul­
tiple myeloma shows diffuse, monotonous sheets of neo­
plastic, variably dif ferentiated, plasmacytoid cells that
invade and replace the normal host tissue (Figure 13-37).
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Figure 13-37 • Multiple myeloma. This high-power photomicro­
graph revea ls sheets of malignantplasma cells with eccentric
nuclei and stippled nuclearchromatin. Immunohistochemical
studies (inset) show a uniform reaction of the lesional cellsfor
antibodies directed against kappa light chains, indicat ing a mono­
clonal neoplastic proliferation.

Mitotic activity may be seen wit h some frequency. Occa­
sionally, deposition of amyloid may be observed in asso­
ciation w ith the neoplastic cells. Like other types of amy­
lold, this mater iai appears homogeneous, eosinoph ilic, and
relatively acellu lar. It stains metachromatically with crysta l
violet and shows an affin ity for Congo red, demonstrating
apple-green birefringence on viewing w ith polarized light.
A biopsy specimen of bone marrow from a patient w ith
multip le myeloma 'should show at least 10% atypical
plasma cells making up the marrow cell popu latio n.

Altho ugh the histopathologic and radiographi c find­
ings strongly suggest a diagnosis of multiple myeloma,
screening of the serum or urine by protein electrop horesis
should be performed. If an abnorma lity is detected, this
should be confirmed by pro tein imm unoelectrophoresis,
which is a more sensitive test, as an additional pa ram­
eter to establish the diagnosis. The serum and urine pro­
tein immunoelectrophoresis should show the presence of
myeloma protein (M-protein). This represents the mas­
siveoverproduction of one abnorma l immunoglobulin by
the neoplast ic clone of plasma cells, thus thi s feature is
termed monoclonal gammopathy. This monoclona l pro ­
tein consists of two heavy chain polypeptides of the same
immunoglobulin (Ig) class (JgA, IgG, IgM, IgO, or IgE) and
one of two light chain po lypeptides of the same class
(kappa or lambda). Occasiona lly, only the light chain com­
ponent is produced by the neoplastic cells.

Treatment and Prognosis
The trea tment of mult ip le myeloma consists of chemo­
therapy. An alkylating agent, such as melphalan or cyclo­
phospham ide, is often used in conjunct ion with pred-
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nlsone, and approximately 60% of pat ients w ill respond
initially to this regimen. Mo re aggressive chemothera­
peutic regimens and bone marrow transplantation, either
autologous or allogeneic, may be considered in other­
wise healthy pat ients under the age of 55 to 65 years,
but these individuals comprise a minority of multip le
myeloma pat ients. Radiat ion therapy is usefu l only as
palliative treatment for pain ful bone lesions.

The prognosis is considered poor, but younger patients
tend to fare better tha n older ones. A media n surviva l
t ime of about 30 to 36 months can be expected after the
onset of symptoms. In the past, a 10% 5-year surviva l
rate was typical; the prognosis today has not improved
dramatically. Most hematology and oncology cente rs
report a 5-yea r surviva l rate of 25 %. Even with aggres­
sive chemotherapy and bone marrow transplantation,
the 5-year surviva l rate is only margi nally improved; nev­
ert heless, this approach seems to hold the most promise
for control of this aggressive disease.

PLASMACYTOMA
The plasmacytoma is a untfocal, monoclo nal, neoplastic
pro liferation of plasma cells that usua lly arises within
bone. Infrequently, it is seen in soft tissue, in which case,
the term extramedullary plasmacytoma is used. Some
investigators believe that this lesion represents the least
aggressive part of a spectrum of plasma cell neoplasms
that extends to multip le myeloma. Therefo re, the plas­
macytoma is important because It may ultimately give
rise to the more serious problem of multiple myelo ma.

Clinical and Radiographic Features
The plasmacytoma usua lly is detected in an adu lt male,
with an average age at diagnosis of 55 years. The male­
to-female ratio is 3: 1. Most of the lesions present cen­
t rally with in a sing le bone, and the spine is the most com­
monly involved site. About one thir d of the cases are
reported in that location. The initia l symptoms often
relate to swelling or bone pain; occasionally, however,
this lesion is detected on routi ne radiographic examina­
tion. The extramedulla ry plasmacytoma appears as a rel­
atively nondescript, we ll-circumscribed, nontender soft
tissue mass. Approximatcly 90% of extramedullary plas­
macytomas develop in the head and neck region, and
such lesions have been reported in the ton sils, the
nasopharynx, the paranasal sinuses, the nose and the
parotid gland .

Radiographically, the lesion may be seen as a well­
defined, uni locular radiolucency with no evidence of
sclerotic borders or as a ragged radiolucency similar to
the appearance of mu ltiple myeloma (Figure 13-38). No
other lesions should be identifiab le by a skeletal survey
or careful physica l examination, however.
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Figure 13-38 • Plasmacyto ma. This CT scan de picts a solitary
plasmacytoma involving th e left maxillary sinus and nasal cavity.

Histopa thologic Features
The histopath ologic features of the plasmacytoma are
identical to those of mu ltiple myeloma. Sheets of plasma
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B

and arranged in a mosaic pattern . \Vorm ian bones are
not specific and can be seen in other processes, su ch as
cleidocranial dysplasia.

Several dist inctive findingsare noted in the oral cavity.
Dental alterations tha t appear cl inicall y and radio ­
graphically identical to dentinogenesis imperfecta (see
page 94) are occasionally noted (Figu re 14- 1, A). In
affected pat ients, both dent it io ns are involved and
demonst rate blue to brown trans lucence. Radiographs
typicall y reveal premature pu lpal ob li terat ion, although
shell teet h rarely may be seen (Figure 14-1, B). Although
the altered teet h closely resemble dentinogenesis irnper­
recta, the two di sea ses are the resul t of different muta­
t ion s and should be con sidered as separate processes.
Such dental defects in associat ion w ith the systemic bone
disease shou ld be termed opalescent teeth , reserving the
diagnosis of dentinoge nesis imperfccta for those patients
wi th alterat ions isolated to the teet h.

In addition, patients with osteogenesis imperfecta
demonstrate an increased prevalence of class III maloc­
clusion that is caused by maxillary hypoplasia, with or
wi thout mandibular hyperplasia . On rare occasions,
panoramic radiographs may reveal multifocal radiolucen­
cies, mixed radiolucencies, or radiopacities that resemble
those seen in florid cernento-osseous dysplasia. When
predominantly radiopaque, these areas are sensiti ve to
inflammation and undergo sequestration easily. In these
patients, marked coarseness also is noted in the remainder
of the skeleton.

Four major types of osteogenesis imperfecta arc rec­
ognized, each having several subtypes.

Type I osteogenesis imperfecta. Type I is the most
common and mildest form. Affected patients have mild

Clinical and Radiographic Features
Osteogenesis imperfecta is a rare di sorder that affects
one in 8000 individuals, w ith many being stillborn or
dying short ly after birth . Both autosomal dominant and
recessive hereditary patterns occur, and many cases are
sporadic. The severi ty of the disease varies widely, even
in affected members of a single family. In addit ion to bon e
fragil ity, some affected individuals also have blue sclera ,
altered teeth, hypoacusis (hear ing loss), lo ng bone and
spine deformities, and joi nt hyperextensibil ity.

The radiograph ic hall marks of osteogenesis imper­
fecta include osteopenia , bow ing, angulat ion or defor­
mity of the long bones, mul ti ple fractu res, and worrnian
bones in the skull . Wormian bones consist of ten or more
sutura l bones that are 6 X 4 mm in diameter or larger

Osteogenesis imperfecta comprises a heterogeneous
group of heri table di sorders characterized by impairment
ofcollagen maturation. Except on rareoccasions, th e dis­
order arises from heterozygosity for mutat ion s in one of
two genes that guide the formation of type I collagen: the
COLI A I gene on chromosome 17 and the COLI A2 gene
on chromosome 7. Collagen form s a major portion of
bone, dentin, sclerae, ligam ents, and skin: osteogenesis
imperfecta demo nst rates a variety of changes that
invol ve these sites . Several different forms of osteogen­
esis imperfecta are seen, and they represent the most
com mon type of inherited bone disease. Abnorm al col­
lagen ou s maturat ion resu lts in bone with a thin co rtex,
fi ne t rabeculation, and diffuse osteoporosis. Upon frac­
ture, hea ling will occur but may be associated wi th exu­
berant callus formation .

OSTEOGENESIS IMPERFECTA

figure 14- 1 • Osteogenesis imperfecta. A. Opalescent dentin in a patie nt with osteogenesis
imperfecta. B. Bite-wing radiograph of the same patient showing shell teeth with thin dentin and
enamel of normal thickness. (Courtesy of Dr. Tom Ison.)
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to moderately severe bone fragility. Fract ures are present
at birth in about 10 % of cases, but there is great vari ­
abili ty in frequency and age of onset of fract ures, with
10% of patients not dem onstrating fractures. Most frac­
tures occur du ring the preschool years and are less
common after puberty. Hearing loss commonly develops
before age 30. and most older patients have hearing
deficits. Hypermobile jo ints and ea sy bru ising becau se
of capill ary fragilit y are not rare. Some affected patients
have normal teeth, but others show opalescent dentin .
The sclerae are di stinctly blue at all ages and aid in clas­
sification. Osteogenesis imperfecta type I is inherited as
an autosomal dominant trait.

Type /I osteogenesis imperfecta. Osteogenesis imper­
fecta type II is the most severe form and exhibits extreme
bone frag ility and frequent fractures, which may occur
during delive ry. Ma ny patients are still born. and 90% die
before 4 weeks of age. Blue sclerae are present (Figure
14-2). opa lescent teeth may be presen t. Both autosomal
recessive and dominant patterns may occur, and many
cases appear to be spora dic.

Type 11/ osteogenesis imperfecta, Type III is the most
severe form noted in individuals beyond the perinatal
period and demonstrates moderately severe to severe
bone frag ili ty. The sclerae are norm al or pal e blue or gray
at birth; if discolorat ion is present, it fades as the child
grows older. Ligamentous laxity and hear ing loss are
common. Fractures may be present at birth, but there is
a low mortali ty In Infancy. Although one third survives
into adulthood, the majority of affected ind ividuals die
during chi ldhood, usually from cardiopulmonary com­
plica tions caused by kyphoscoliosis. Some patien ts have
opalescent dent in. whereas others have norma l teeth.

Figure 14-2 • Osteogenesis imperfecta. Blue sclera in a patient
with osteogenesis imperfecta.
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Both autosom al dominan t and recessive heredita ry pat­
terns arc noted.

Type IV osteogenesis imperfecta. Type IV is associ ­
ated wit h mild to moderately severe bone fragil ity. The
sclerae may be pale blue in earl y childhood. but the blue
color fades later in life. Fractures are present at birth in
about 50% of these patients. The frequency of fractu res
decrea ses after puberty. and some indi vidual s never
experience bone fracture at any time. Some of the se
patients have opalescent dentin : others have norma l
teeth . This var iant appears to be inherited as an auto­
somal dominant trait.

Histopathologic Features
Upon histopathologic examination, cortical boneappears
attenuated. Osteoblasts are present, but bone matrix pro­
duction is reduced markedly. The bone architecture
remains immature th roughout li fe. and there is a fa ilure
of woven bone to become transformed to lame llar bone.

Treatment and Prognosis
Th ere is no treat ment for os teoge nesis irnperfecta . Man­
agement of the fractures may be a major problem.
Patients w ith opalescent dentin usuall y show severe
attrition of their teeth , leading to tooth loss. Trea tment
of the dent it ion is similar to that employed for denti no­
genesis imperfecta (see page 96), but use of imp lants is
questionable becau se of the deficient quality of the sup­
porting bone.

In pat ients wi th significan t mal occlusion, orthog­
nathic surgery may be performed. but associated med­
ical problems make presurgical planning paramount.
Alt hough highly variable. occasional patients have asso­
ciated bleeding disorders. cardiac malformations, and an
increased ri sk of hyperthermia . Intubation may be diffi ­
cult because of kyphoscoliosis and ea se of fracture of the
mandible and cervical vertebrae.

The prognosis varies from relatively good to very poor.
Some patients have little to no disabi lity, whereas oth ers
have severe crippling as a result of the fractures. In severe
form s. death occurs ill utero, during delivery. or earl y in
childhood .

OSTEOPETROSIS (ALBERS-SCHONBERG
DISEASE; MARBLE BONE DISEASE)
Osteopetrosis is a group of rare hered itary skeletal dis­
orders characterized by a marked increase in bone den­
sity resultin g from a defect in remodeli ng caused by
failure of normal osteoclast function. The number of
osteoclasts present is often increased; however, because
of their fail ure to funct ion no rmall y, bone is not resorbed .
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Defective osteocl astic bone resorption , combined wi th
cont inued bone formation and endochondral ossifica­
tion , results in thickening of cort ical bo ne and sclerosis
of the cancellous bone.

Although a number ot types have been identi fied,
these pathoses group into two major cli nical patterns:
(J) infantile and (2) adult osteopetrosi s. Alt hough the
exact preva lence has not been de termined, it is estimated
to be I in 100,000 to I in 500,000. The clini cal seve rity
of the disease varies widely, even with in the sa me pat­
tern of osteopetrosis.

Clinica l and Radiographic Features
II/fal/lile osteopetrosis. Patients d iscovered with

osteopetrosis at birth or in early infancy usually have
severe disease that is te rmed malignant osteopetrosis.

Figure 14-3 • Osteopetrosis. This 24 -year-old white man has the
infant ile form of osteopetros is. He has suffe red from ma ndibula r
osteomyelitis. and mult iple draining fistulae are present on his face.
(Courtesy of Dr. Dan Sarasi n.)

ORAL & MAXILLOFACIAL PATHOLOGY

In most cases, infantil e osteopetrosis is inher ited as an
autosomal recessive trai t and leads to a di ffusely scle­
rotic skeleton. Marrow failu re, frequent fractures, and
evidence of cranial nerve compression are common.

The init ial signs of infantile osteopetrosis often are
normocytic anemia with hepatosplenomegaly resulting
from compensatory extramedullary hematopoiesis.
Increased susceptibil ity to infection is common as a result
of granulocytopenia. Facia l deformity develops In many of
the child ren, manifesti ng as a broad face, hypertelorism,
snub nose, and fro ntal bossing. Tooth eruption almost
always is delayed. Failure of resorption and remodeling of
the skull bones produces narrowlngs of the skull foram ina
that press on the various cranial nerves and result in opt ic
nerve at rophy and bl indness, deafness, and facial paral­
ysis. In spite of the dense bone, pathologic fractures are
common. Osteomyelitis of the jaws is a common compli­
cat ion of tooth extract ion (Figure 14-3) .

Radiographically, there is a w idespread increase in
skeleta l density with detects in metaphyseal remodeling.
The radiographic distinction between cortical and can­
cellous bone is lost (Figure 14-4) . In denta l rad iographs,
the roots of the teeth often are difficult to visualize
because of the densi ty of the surrounding bone.

Less severe varia nts of infanti le osteopetros is exist
and have been term ed intermediate osteopetrosis.
Affected patients oflen are asymptomatic at birth but fre­
quently exhibit fractures by the end of the fi rst decade.
Ma rrow failure and hepatosplenomegaly are rare.

In some cases, patients show radiographic evidence
of diffuse sclerosis and associated marrow failure bUI
resolve w ithout specific therapy. Th is pattern has been
term ed tran sient osteopetrosi s, and most affected
patients return to normalcy with no known sequelae.

Figure 14-4 • Osteopetrosis. Extensive mandibular involvement is ap parent in th is radiograph of a
31-year-old woman. She had been diagnosed as having osteopetrosis as a child. There is a history
of multiple fractures and osteomyelit is of the jaws. (Courtesy of Dr. Dan Sarasin.)
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Adult osteopetrosis. Adult osteopetrosis is usually dis­
covered later in li feand exhibits less severe manifestations.
In most patients, this pattern is inheri ted as an autosomal
domina nt t rai t and has been termed benign osteopetrosis.
The axia l skeleton usually revea ls significant sclerosis
whereas the long bones demonstrate little or no defects.
Approximately 40% are asymptom at ic, and marrow
fa ilure is rare. Occasionally. the diagnosis is discovered
initially on review of dental radiogra phs that reveal a dif­
fuse increased radiopacity of the medull ary port ions of the
bone. In symptomatic patients, bone pain is frequent.

Two major variants of adu lt osteopetrosis are seen. In
one form, crania l nerve comp ression is common,
although fractures occur rare ly. In contrast, the second
pattern demonstrates frequent fractures, but nerve com­
pression is uncomm on. W hen the mandible is Invo lved,
fracture and osteomye litis after tooth extraction are sig­
nificant complications.

Although distinct ly uncommon, other causes of w ide­
sp rea d osteosc lerosis exist and should be considered
during evaluat ion of pat ients w ith osteopetrosis. Such
diseases incl ude autosoma l dominan t osteoscle rosis
(endosteal hyp erostosis, Worth type), sclercs teosls. and
Va n Buchem disease.

Histopathologic Features

Severa l patterns of abnormal endos teal bone formation
have been descri bed. These include the follow ing:

• Tortuous lamellar t rabeculae replacing the cancel­
lous portion of the bone

• Globular amorphousbone deposit ion in the marrow
spaces (Figure 14- 5)

• Osteophytic bone format ion
Numerous osteoclas ts ma y be seen, but there is no

evidence that they function because How ship 's lacunae
are not visible.

Figure 14 ·5 • O steopetro sis. Low-power photom icrograph
showing sclerotic bone tha t is replacing the normal cancellous
bone. The inset shows a nodular pattern of the dense bone ob lit ­
erating the marrow spaces.
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Treatment and Prognosis

Becau se of the mi ld severity of the disease, adult
osteopetrosis is usu ally associa ted with long- term su r­
vival. In contrast, the prognosis of infantile osteopetrosis
without therapy is typically poor, wi th most affected
patients dying during the fi rst decade of life. Bone
marrow transp lantation is the on ly hope for permanent
cure. However, an appropriately matched donor is avail ­
able for only about half of affec ted pati ents, and suc­
cessfu l engraftment occurs in only app roxi mately 45%
of those receiv ing bone marrow tran splanta tion.

Because of the unavail ab ili ty or risk of bone mar row
transplantat ion , sea rch for other therapies is ongoing.
In terferon gamma-l b, often in comb ination w ith cal­
cit rio l, has been shown to reduce bone mass, decrease
the prevalence of infect ions, and lower the frequency of
nerve compression. Other therapeutic avenues include
adm inistrati on of corticosteroids (to increase circulating
red blood cells and platelets), para thormone, macro­
phage colony stimula ti ng factor, and eryth ropoiet in.
Limiting calcium intake also has been suggested.

Addit ional therapy consists of suppo rtive measu res.
such as tra nsfusions and antibiotics for the compl ica­
tions. Osteomyeli tis of the jaws requires rap id interven­
tion to minimi ze osseous destruction. Affected patients
should receive early diagnosis, app ropriate drainage and
surgical debr idement, bacteria l culture w ith sensitiv ity,
appropriate antibiotic therapy, and reconstruction if nec­
essary. The in fect ion often requires prolonged ant ibiotic
therapy, w ith fluoroquinolones and lincomycin often
being most effective. Hyperbaric oxygen is useful in pro­
mot ing healing of recalcitra nt cases.

CLEIDOCRANIAL DYSPLASIA
Best known for its dental and clavicular abnormali ties,
cleidocra nial dysplasia is a disorder of bone caused by
a defect in the CBFAI gene of chromoso me 6p21. Th is
gene normally gu ides osteoblastic differentia tion and
app ropriate bone formati on . The process was in itia lly
thought to invo lve only membranous bones (e.g., clavi­
cles, skul l, flat bones) but now is known also to affect
endochondral ossif icatio n and to represent a gene ralized
disorder of skeletal st ructures. The disease shows an
autosomal domin ant inher ita nce pa ttern, but as many as
40 % of cases appear to represent sponta neous muta­
tions. T his con dition forme rly was known as cleidocranial
dysostosis.

Clinical and Radiographic Features

The bon e defects in pat ients w ith cleidocra nial dysplasia
chiefly invo lve the clavicles and skull , although a wide
variety of anoma lies may be found in other bones. The
clav icles are absent, either unil ateral ly or bi laterally, in
about 10 % of all cases. More com mo nly, the clavicles
show varying degrees of hypoplasia and malforma tion.
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The muscles associated w it h the abnormal clavicles
are underdeveloped. The patient'S neck appears long: the
shoulders are narrow and show marked drooping. The
absence or hypoplasia of the clavicles leads to an unusual

Figure 14-6 • Cle idocran ial dysp lasia. The patient can almost
approximate her shoulders in front of her chest. (Courtesy of Dr.
William Bruce.)

ORAL & MAXILLOFACIAL PATHOLOGY

mobility of the patient 's shoulders. In some instances,
the patient can approximate the shoulders in front of the
chest (Figure 14-6). Al though the clavicular defects result
in variatio ns of the associated muscles. function is
remarkably good.

The appearance of the patient affected by cleidocra­
nial dysplasia often is diagnostic, The patients tend to be
of short stature and have large heads w ith pronounced
frontal and parietal bossing. Ocular hypertelori sm and a
broad base of the nose w ith a depressed nasal bridge
often are noted . On skull radi ographs, the sutu res and
fontanels show delayed closure or may remain open
throughout the patient'S life, Secondary centers of ossi­
fication appear in the suture lines, and many wormi an
bones may be seen.

The gnathic and denta l man ifestations are distinctive
and may lead to the initial diagnosis. The patients often
have a narrow, high-arched palate, and there is an
increased prevalence of cleft palate. Prolonged retention
of deciduous teeth and delay or complete fail ure of erup­
tion of permanent teeth are characteristic features. Upon
review of dental rad iographs, the most dramatic finding
is the presence of numerou s unerupted permanent and
supernumerary teeth, ma ny of which freq uently exhibi t
distorted crow n and root shapes (Figure 14- 7) . The
number of supernumerary teeth can be impressive, with
reports of some patients dem onstrating greater than 60
such teeth.

In addition to the dental alterat ions, review of pano­
ram ic radi ographs also reveals an increa sed prevalence
of a number of additional osseous malformations. The
mandible often demon strate s coarse trabeculation with
areas of increased den sity, narrow ascending rami, and

Figure 14-7 • Cleidocranial dysplasia. Panoramic radiograph showing multiple unerupted teeth.
(Courtesy of Dr. John R. Cra mer.)
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slender, pointed coronoid processes. The maxilla often
is associated w ith a thi n zygomatic arch and small or
absen t maxillary sinuses.

Although young patients typicaily exhibit a relati veiy
normai jaw relat ionsh ip, as the individuals age, a short
lower face height, acu te gonia I angie, anterior incl ina­
tion of the mandible, and mandibular progna th ism
deveiop. Clinicians beli eve that these changes may be
from inadequ ate verticai growth of the maxiila and
hypopiastic alveolar ridge development caused by deiay
or iack of erupt ion of the permanent teeth.

Histopathologic Features

The reason for failu re of perm anent tooth eruption in
patients w ith cle idocranial dyspla sia is not understood
well. Microscopic study of unerupted perman ent teeth
shows that these teeth lack seconda ry cementum.

Treatment and Prognosis

No treatment exists fo r the skull , clavicular, and other
bone anomaiies associated w ith cleidocranial dysplasia .
Most patients funct ion we ll w ithout any sign ificant prob ­
lems. It is not unusual for an affected individ ual to be
unaware of the disease until so me professional calls it to
his or her att ention.

Treatment of the dental problems associated wi th the
disease, however, may be a major problem. Therapeutic
options include full-mouth extractions with denture con­
struction, autotransplantation of selected impacted teeth
followed by prosthetic restoration, or removal of primary
and supernumerary teeth followed by exposure of perma­
nent teeth that are subsequently extruded orthodont ically.
The latter mode of therapy appears to be the treatment of
choice; if performed before adulthood, it can prevent the
short lower face height and mand ibular prognathism.

FOCAL OSTEOPOROTIC MARROW DEFECT
The focal osteoporo t ic marrow defect is an area of
hematopoietic marrow that is sufficient in size to pro­
duce an area of radiolucency tha t may be confused w ith
an intraosseous neopla sm. The area does not represent
a pathologic process, but its radiog raphic features may
be confused w ith a variety of pathoses. The pathogen­
esis of this condition is unknow n. Va rious theories
include the foll owing:

• Aberra nt bone regeneration after tooth extraction

• Persistence of fetal ma rrow
• M ar row hyperplasia in response to increased

demand for erythrocytes

Clinical and Radiographic Features

The focal osteo porot ic marrow defect is invariably
asymptomatic and is detected as an incidenta l finding on
a radiograph ic examinat ion. The area appea rsas a radio­
lucent lesion, varying in size from several millimeters to
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severa l centimeters in diameter. In many instances, when
discovered in panora mic rad iographs, the area appears
rad iolucent and somewhat circumscribed; however,
upon review of higher detai led periap ical radiographs,
the defect typically exhibits ill -defined bo rders and fi ne
central t rabecu lat ion s (Figure 14-8) . More than 75% of
ail cases are discovered in adult wom en. About 70%
occur in the posterior mandible, most often in edentu­
lous areas. No expansion of the jaw is noted cl inically,

Histopathologic Features

Microscopica lly, the defects con tain cell ular hematopoi ­
etic marrow, Lymphoid aggregates may be present. Bone
trabecu lae included in the biopsy specimen show no evi­
dence of abnormal osteoblastic or osteoclastic activ ity
(Figure 14-9) ,

Treatment and Prognosis

The radiographic find ings, although often suggest ive of
the diagnosis, are not specific and may simula te th ose

Figure 14-8 • Focal osteoporot ic marrow defect. The periapica l
film shows a ra diolucent area containing fine trabec ulatlons.
(Courtesy of Dr; Ed McGaha.)

Figure 14-9 • Focal osteoporotic marrow defect. Photornicro­
graph showing normal hematopoietic bone marrow.



Figure 14-10 • Idiopathic osteosclerosis. A. An asymptomatic area of bane sclerosis is seen
between and apical to the roots of the first and second mandibular molars. B, No appreciable
change can be seen on th is ra diograph taken 10 years later. (Co urtesy of Dr. M ichael Q uinn.)
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of a variety of other diseases. lncisional biopsy, there­
fore, often is necessary to establish the diagnosis.

Once the diagnosis is established, no further treatment
is needed. The prognosi s is excellent. and no association
between foca l osteoporotic marrow defects and anemia
or other hematologic disorders has been established.

IDIOPATHIC OSTEOSCLEROSIS
Idiopathic osteosclerosis refers to a focal area of
increased radiodensity that is of unknown cause and
cannot be attributed to any inflammatory, dysplastic,
neop last ic, or systemic disorder. Idiopathic osteoscle­
ros is also has been term ed dense bone island, bone ebur­
nation, bone whorl, bone scar, enostosis, and foca l periapical
osteopetrosis. These sclerotic areas are not restricted to
the jaws , and radiographically simil ar lesion s may be
fou nd in other bones.

Simi la r radiopaque foci may develop in the periap ical
areas of teet h with nonvi tal or significantly in flamed
pu lps; the se lesion s most likely represent a respon se to
a low-grade inflammatory sti mulus. Such reacti ve foc i
should be designated as conden sing osteiti s or focal
chronic scleros ing osteomyelitis (see page 131) and
shou ld not be included under the designation of id io­
path ic osteoscleros is. Because past stud ies did not dis­
tinguish the idiopathic lesion s from those of inflamma ­
tory origin, confusion in termi nology has resulted.

Clinical and Radiographic Features

Although previous studies often are difficult to interpret
because of differences in diagnostic criteria, the preva ­
lence appears to be approxim ately 5 %, w ith some inves­
tigators suggesting a slightly increased frequency in
blacks and Asians. No significant sex predilection is seen.
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Upon review of severai studies with long-term follow­
up, a pattern has emerged. Although exceptions can be
seen, most areas of idiopathic osteosclerosis arise in the
late first or early second decade. Once noted, the lesions
may rema in static. but many reveal a slow increase in size.
In alm ost all cases, once the patient reaches full maturity,
all enlargement ceases and the sclerotic area stabilizes. In
a smaller percentage, the lesion diminishes or undergoes
complete regression. The peak preva lence of osteoscle­
rosis occurs in the third decade, with the attainment of
peak bone mass seen in the fourth decade.

Idiopa thic osteoscleros is is invariably asym ptomatic,
not associated wi th detectab le cortica l expans ion , and is
typically detected duri ng a routi ne rad iographic exami­
nation . About 90 % of examples are seen in the mandible,
most often in the fi rst molar area. The second premolar
and second molar areas also arc co mmon sites. In most
cases, only one focus of sclerotic bone is present. A small
number of patients have two or even three sepa rate areas
of involvement.

Radiograph ically, the lesion s are characterized by a
well-defi ned, rounded, or elliptic radiodense mass.
Although the majority is uniformly radiopaque, occa­
sional large lesi ons demonstrate a nonhom ogeneous
mi xture of increased and reduced radiopacity. This is
most likely due to variation in the three-dimensional
shape of the lesion and is unrelated to differences in the
mineral content of the mass. The lesions vary from 3 mm
to more than 2.0 em in greatest extent. A radiolucent rim
does not surround the radiodense area . Most examples
of idiopathic osteosclerosis are associated with a root
apex . In a lesser number of cases, the sclerotic area may
extend into or be located on ly in the in terradicular area
(Figure 14-IO) . In about 20 % of cases, the sclerotic area



CHAPTER 14 . Bone Pathology

is located in the jaw, wi th no apparent relationship to a
tooth. Rarely, the sclerotic bone may surround all or por­
tions of an impacted tooth. Root resorption and move­
ment of teeth have been noted but are uncommon.

Histopathologic Features
In the few microscopic studies that have been reported,
the lesion consists of dense lame llar bone with scant
fibrofatty marrow. Infl ammatory cells are inconspicuous
or absent.

Diagnosis
Usually a diagnosis of id iopathic osteosclerosis may be
made wi th confidence, based on history, clin ical featu res,
and radiographic fi ndings. Biopsy is considered on ly if
associated symptoms or sign ificant cortica l expansion is
present. Although id iopathic osteosclerosis demon­
strates radiograph ic and histopathologic sim ilari ties
with a compact osteoma (see page 566), the lack of cor­
tical expansion and failure of cont inued growth ru le
against a neoplastic process. Differentia tion from con­
densing osteitis may be difficu lt; but in the absence of a
deep restora tion or caries, a periapica l radiodense area
associated wi th a vita l tooth is iike iy to represent idio­
pathic osteosclerosis.

Treatment and Prognosis
if the lesion is discovered during adolescence, period ic
radiographs appear prudent until the area stabil izes.
After that point, no treatment is indicated for idiopathic
osteosclerosis, because there is li ttle or no te ndency fo r
the lesions to progress or change in adu lthood.

MASSIVE OSTEOLYSIS (GORHAM DISEASE;
GORHAM-STOUT SYNDROME; VANISHING
BONE DISEASE; PHANTOM BONE DISEASE)
Massive osteolysis is a rare disease that is cha racte r­
ized by spontaneous and usually progressive destruction
of one or more bones. The destroyed bone in iti ally is
replaced by a vascular proliferation. The affected area
does not regenerate or repai r itsel f; eventually, the site
of destruction fills with dense fibrous t issue.

The cause of massive osteolysis is unknown . Th ere is
no evidence of any under iying metabo lic or endocrine
imbalance. Many investigators believe that massive osteo­
lysis is related to a vascular proli feration that is occa­
sionall y multicentric and has been termed hemangio­
matosis of bone.

Clinical and Radiographic Features

Alt hough massive osteolysi s has been documented in
pat ients up to 70 years of age, most affected patients are
children and young adults. About 50 % of all patients
report an episode of t rauma before the diagnosis, but
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this is often trivial in nature. Lesions have occurred in
almost any bone or combination of bones. The most
commonly involved sites are the pelvis, humeral head,
humeral sha ft, and axial skeleton . Generally, the resu lts
of labora tory studies are completely within normal
limits.

In approx imately 30% of affected patients, maxillo­
facia l involvement is noted, with the mandible being
affected most frequentl y. Simultaneous invo lvement of
the maxilla and mandib le may occur. Signs and symp­
toms include mobile teeth, pain, malocclusion, deviation
of the mandible, and clinically obvious deformi ty.
Obstructive sleep apnea syndrome has been noted sec­
ondary to posterior mandibular displace ment after
extensive osteolysis. Pathologic fracture of the mandib le
may occur.

Radiog raph ica lly, the earliest changes consist of
intramedulla ry radiolucent foci of vary ing size wi th ind is­
tinct margins (Figure i 4- i I ). These coalesce to become
larger and involve the cortica l bone. Eventually, large por­
tions of the invo lved bone disappear (Figure i 4- i 2). As
the process proceeds, newly involved areas often demon­
strate loss of the lamina dura and thinning of the cortica l
plates before development of obvious radiolucency.

Histopathologic Features

The microscopic fi ndings in massive osteolysis contrast
sharply with the str iking clin ical and radiographic find­
ings. In the ear ly stages of disease, specimen s removed
from the radiolucent defects co nsist of a nonspecific va s­
cular proliferation intermixed with fibrous connective
and a chronic Inflammatory Infil trate of lymphocytes and
plasma cells. The vascular prolifera tion varies in inten­
sity and is characterized by thin -wailed channels that
may be capillary or cavernous in nature (Figure i 4- i 3).
Osteoclastic reaction in the adjacent bone fragments is
usually not conspicuous.

Figure 14-11 • Massive osteolysis. Periapical radiograph showing
an ill -defined radiolucency associated with vital mandibular teeth.
Note the lossof lamina dura. (Courtesy of Dr.}ohn R. Cramer.)
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Figure 14-12 • Massive osteolysis. Panoramic rad iograph of the same patient shown in Figure 14 -11,
showing extensive bone loss and a patho logic fractu re of t he left mand ible. This destructio n occurred
over an 8-month period. (Courtesy of Dr. John R. Cra mer.)

result of severe chest cage involvement or destruction of
vertebral bodies w ith spina l co rd compression.

Treatm ent is no t particu larl y satisfactory. Previous
reported the rapies include estrogens, magnesium, cal ­
cium. vitami n D. fl uoride, calcitoni n, and chemothera­
peu tic agents (e.g., cispla ti n. actinomycin D, etoposide).
Surgical intervention has met wi th limited success. When
surgical removal is combined w ith bo ne grafting, the
newl y pla ced bone often undergoes osteo lysis. Radiation
th erapy is th e most successful and Widely accept ed mode
of th erapy, but failures may occu r. In addition, this
therapy places the patient at risk fo r pos tradiat ion sar­
coma . All th erapeutic interventions are difficult to eval­
uate, because the disease may a rrest spontaneously in
some patients.

PAGET'S DISEASE OF BONE (OSTEITIS
DEFORMANS)
Paget 's disease of bone is a disease characterized by
abnormal and anarchic resorption and deposition of
bone, resulting in distortion and weakening of the affected
bones. The cause of Paget's disease is unknown, but
inflamm atory, genetic. and endocrine facto rs may be
contr ibuting agen ts. In some studies, J S% to 30% of
affected patients have a posi tive family history of the dis­
ease. The possibili ty that the disease is the result of a
slow virus in fection has received considerable attention
in recent years, bu t a viral cause rema ins unproven.
inclusion bodies iden ti fied as nucleocap sids from a
paramyxovirus have been detected in osteoclasts in
patients with Paget's disease, but a cause- and-effect
relationship has not been established .

Figure 14-13 • Massive osteolysis. Biopsy specimen from the
same patien t shown in Figures 14-11 and 14 -12 . The loose. highly
vascular co nnec t ive t issue shows a diffuse chronic inflammatory
cell infiltrate.

In the later stages, t issue from the area of bone loss
is more co llagenized. Evidence of repair by new bo ne for­
mation is not seen.

Treatment and Prognosis
The clinical course of massive osteolysis is variab le and
impossible to predict. In most cases, bone destruction
progresses over months to a few years and resul ts in the
total loss of the affected bone or bones. Some pat ients,
however, experience a spontaneous arrest of the process
w ithou t complete loss of the affected bone. The prognosis
varies from slight to severe disabi li ty. Morta lity from mas­
sive osteolysis is relatively uncommon and usually the
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Clinical and Radiographic Features
Paget' s d isease is relative ly common , although the re is a
marked geographic variance in its prevalence. It is more
common in Britain than in the United States, whereas it
is rare in Africa and Asia. The disease principally affects
older people a nd is rare ly encountered in patients younger
than 40 yea rs of age. Men are a ffected more often tha n
women, and whites are affected more than blacks.
Reviews have estimated that i in 100 to 150 individua ls
greater than 45 years of age have Paget's disease. Sub­
clinical disease is not rare, and an inc reased number of

cases are being seen as the popu lation ages. Asympto­
matic d isease often is discovered in radiographs take n
for unrelated reasons or from an unexpected elevation in
serum alkali ne phospha tase. The freq uency increases
with age a nd the true prevale nce (Including un discov­
ered subclinica l disease) probably ra nge s from I % in the
fifth decade to 10 % in the ten th deca de.

Although the disease may be monosto tic (l imited to
one bon e), most cases of Paget's d isease are polyostotic
(more than one bone is affec ted). Symptoms vary, and
some patients may remain relatively asymptomatic. Bone
pain, w hich may be quite severe, is a common complaint.
In addit ion. paget ic bone often forms near joints and
promotes osteoa rthriti c cha nges. with associated join t

pain and limited mobili ty.
The iu mba r verteb rae, pelvis, skull , a nd fem ur a re the

most commonly affected bon es. Affected bones beco me
thickened, enla rged, and weakened . Involvement of
weight-bearing bones often leads to a bowi ng defo rmity,
result ing in what is described as a simian (rnonkcylikc)
stance. Paget's d isea se affecting the sk ull generally leads
to a progressive increa se in the circumference of the

head.
Jaw involvement is present in approximately 17% of

patients diagnosed with Paget's d isease. Maxi llary dis­
ease, which is far more common tha n mandibular
involvement, resu lts in enla rgement of the midd le third
of the face. In extreme cases, the alteration results in a

lionl ike facial defo rmity (leontias is ossea). Na sal
obstruction, enla rged turbinates, ob literated sinuses,
and deviated septum ma y develop seconda ry to maxil­
la ry involvement. The a lveolar ridges tend to remain
symmetric but becom e grossly enla rged. If the pa tient is
dentulou s, the e nla rge me nt ca uses spacing of the teeth.
Ede ntulous patients ma y co mpla in that thei r dentures no
longer fit because of th e increased alveolar size.

Radiographica lly, the early stages of Paget 's disease
revea l a decreased radiode ns ity of th e bone and alter­
ation of the trabecu lar pattern . Particularl y in th e skull,
la rge circumscribed area s of radiol uce ncy may be
prese nt (osteoporosis clrcumscrtpta). During the
osteo bla stic ph ase of the disea se, patchy area s of scle-
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rotic bon e are formed , which tend to become conflue nt.
The patchy sclerotic areas often a re described as ha ving
a "cotton wool" appea ra nce (Figures i4-14 and 14- 15).
On radiograp hic examinat ion , the teeth often demon­
strate extensive hypercementosis .

On initia l d iscovery of Paget 's d isea se, bo ne scintig­
raphy should be performed to eval uate fully the extent
of involvement. When the mandible is a ffected , the bone
sca n may demon stra te marked upta ke througho ut the
enti re mandib le from condyle to co ndyle, a feature that
has been te rmed black beard or Lincoln 's Sign.

Radiographic fi nd ings of Paget 's disea se ma y resemble
those of cementa-osseous dysplasia (see page 557).
Patients with presum ed cementa-osseous dysplasia who
demonstrate clinicai expa nsion of the jaws sho uld be
evaluated further to ru le out Paget 's disease.

Figure 14 -14 . Paget's d isease. Lateral skull film shows ma rked
enlargement of the cranium with new bone formation above the
outer table ofthe skull and a patc hy, dense, "cotton wool"
appearance. (Courtesy of Dr. Reg Munden.)

Figure 14 -15 • Paget's disease. Periapical film showing the
"cotton wool" appearan ce of the bone.
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Figure 14-16 • Paget's disease. Promi nent osteoblastic and
osteoclastic activity surround the bone trabeculae. Note the
resting and reversal lines.

Histopathologic Features
Microscopic examination shows an apparent uncon­
troll ed alternating resorption and forma tion of bone. In
the active reso rptive stages. numerous osteoclasts sur­
round bone trabeculae and show evidence of resorptive
activ ity. Simultaneously, osteoblast ic activ ity is seen
w ith formation of osteo id rims around bone trabeculae.
A highly vascular fibrous connective tissue rep laces the
marrow. A characteristic microscopic featu re is the pres­
ence of basophilic reversal lines in the bone. These lines
indicate the junction between alternating resorptive and
formative phases of the bone and result in a "j igsaw
puzzle." or "mosa ic." appearance of the bone (Figu re
14-1 6). In the less active phases, large masses of dense
bone showing prominent reversal lines are presen t.

Diagnosis
Patients with Paget's disease show high elevations in
serum alkaline phosphatase levels but usually have
normal blood calcium and phosphorus levels. Urinary
hydroxyp roli ne levels also may be elevated markedly. It
is recogn ized that hydroxypro line often breaks down
before excret ion, making it a less preci se meth od for
measurement of bone resorption. Newer and more sen­
sitive markers of bone resorpt ion are N-telopeptides and
pyridinoline cross-link assays. The clinical and radio­
graphic featu res, combi ned with support ive laboratory
fin di ngs, are typically sufficient for diagnosis. Histo­
pathologic examinat ion can be confirmato ry but often is
unnecessary for a stro ng presum ptive diagnosis.

Treatment and Prognosis
Although Paget's disease is chronic and slowly progres­
sive, it is seldom the cause of death. In patients with more
limited involvement and no symptoms. treatment often
is not requ ired. In asym ptomatic patients, systemic
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therapy is usually not init iated un less the alkal ine phos­
phatase is more than 25% to 50% above normal. When
svmptornat lc, bo ne pain is noted most frequently and
often may be cont rolled by aspirin or other analgesics.
Neurologic complications, such as deafness or visual
disturbances. may result from bony encroachment on
cranial nerves passing through skull forami na.

Use of parath yroid horm one antagonists, such ascal­
ci tonin and biph osphonates, can reduce bone turnover
and improve th e biochemi cal abnormaliti es. In many
instances, acceptable contro l has been obtained with the
newer biphosphonates. such as etidronate, pamidronate.
alendronate, tiludronate, or risedronate. In mild cases, a
single infusion of a biphosphonate often is associated
wi th yearlong remissions. Patients w ith more severe dis­
ease usually receive weekl y or biweekly treatments for a
few weeks. The goal of therapy is to achieve midrange
no rma l levels of serum alkaline phosphatase, with
ret rea tment occu rring w hen va lues rise 25 % above
normal. Plicamycin, a cytotoxic antibiotic, is known to
inhibit osteoclas tic activity. but its use is restricted to
pat ien ts with severe disease that is refractory to calci­
ton in and biphosphonates.

Edentulous patients may requ ire new and larger den­
tures periodically to compensate for progressive enlarge­
ment of the alveolar processes. Dental complications
include difficulties in extraction of teeth exhibiting sig­
nificant hypercementosis. During active disease, page­
toid bone is extremely vascular with mu ltiple arteriove­
nous shu nts. Oral surgical procedures d uri ng this time
can result in ex tensive hemorrh age. During the la ter scle­
rotic phase, the bone is hypersensitive to inflammation
a nd can deve lop osteo myeli tis w ith minim al provocatio n.

Developmen t of a malignant bone tumor, usually an
osteosa rcom a, is a recognized complication of Paget's
disease. Osteosarcoma in adults over the age of 40 is
quite uncommon in individuals who do not have Paget's
disease. The frequency of bone sarcoma complicating
Paget's di sea se ranges fro m 0.9 % to 13% in various
studies. The tru e frequency is probably in the range of
I % or less. Most of the osteosarcomas develop in the
pelvis and long bones of the lower ext remities. The skull
a nd jaws a re very ra re sites for sarcomas associated with
Paget 's disease. Osteosarcoma in Paget 's disease is very
aggressive and associated wi th a poor prognosis. Benign
and malignant gia nt cell tum ors (see page 5471 also may
develop in bones affected by Paget's disease. Most of
th ese occur in th e cra niofacia l s kele to n.

CENTRAL GIANT CELL GRANULOMA (GIANT
CELL LESION; GIANT CELL TUMOR)
The giant cell granuloma is considered widely to be a
nonneoplasti c lesion. Although former ly designated as
"g iant ce ll reparative gran uloma ," th ere is litt le evidence
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Figure 14-17 . Central giant cell granuloma. A, A bluish-purple mass is present on t he anterior
alveolar ri dge ofthis 4-year-old white boy. B, The occlusal radiograph shows a radiolucent lesi on
with cort ical expansion.
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that the lesion represents a reparative response. So me
lesions demon strate aggressive behavior similar to that
of a neoplasm . Most ora l an d maxillofacial pa thologists
have dropped the te rm "reparative" ; today, these lesio ns
are de signated a s giant cell granuloma or by th e more
noncomm ittal term , giant cell le sion. Wheth er o r not
true giant cell tumors occur in the jaws is uncertain and
controve rs ial. (Th is topic is discu ssed later in th e
chapte r.)

Clinical and Radiographic Features
Giant cell granulom as may be enco unte red in patien ts
ranging from 2 to 80 yea rs of age, although more tha n
60% of a ll cases occur befo re age 30. Altho ugh th e sex
ratio varies in different reviews, a ma jori ty of giant cell
gran ulomas a re noted in fe ma les , and a pprox imately
70 % arise in the mandible. Lesions are more comm on in
the an terior portion s of the jaws, a nd mandibula r lesion s
frequent ly cross th e midl ine.

Mos t g iant cell gra nulo mas of th e jaws are asympto­
matic and firs t come to atte ntion during a routine rad io­
graphic exami nation or as a result of pai nless expansion
of the a ffected bone. A min ority of cases, however, ma y
be associa ted w ith pai n, pares thesia, o r perfo rat ion of
the cort ica l bone plate, occasiona lly resul ting in ulcera­
tion of the mucosal su rface by th e underlying lesion
(Figure 14- i 7) .

Based o n th e clinical a nd radiograph ic features, sev­
era l g roups of invest igato.rs have suggested th at cent ra l
giant cell lesion s of th e jaws may be di vided into two
categories :

1. Nonaggressive lesion sma ke up most cases, exhibit
few or no symptoms, demonstrate s low growth, a nd
do not show cortical perforation or root resorption
of teeth involved in the lesion .

Figure 14 ~ 18 • Central giant cell granuloma. Panoramic radio­
graph showing a large, expansile radiolucent lesion in the anterior
mandible. (Courtesy of Dr. Gregory R. Erena.]

2 . Agg ress ive lesions a re cha racterized by pain ,
rapid growth. cortical perforation. and root resorp­
t ion . They s how a marked tenden cy to recur afte r
t reatment, co mpa red wi th th e nonaggress ive types .

Radiogra phicall y, centra l gia nt cell lesion s a ppea r a s
rad iolucent defects, w hich may be unilocu lar or multi­
loc ular. Th e defect is usually well delineated , but th e
margin s a re gene ra lly noncort icated . The lesion may
vary from a 5 X 5 mm incidental radiograph ic finding to
a destructive lesion greater than 10 em in size (Figure
14-1 8) . The ra diogra phic findings are not s pecifica lly
diagnostic. Sma ll unilocula r lesions ma y be confused
w ith periapical g ra nulomas o r cysts (Figure 14- 19).
Mult iloc ular gia nt celi les ions ca nnot be distinguished
rad iographica lly fro m amelobla stom a s or other multi­
locula r lesion s.
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In some cases, the stroma is loosely arranged and ede­
matous; In other cases, it may be quite cell ular. Areas 01
erythrocyte extravasation and hemosiderin deposition

often are prom inent . Older lesions may show considerable
fibrosis of the stroma. Foci of osteoid and newly formed
bone are occasiona lly present w ithin the lesion. Correla­

ti on of the histopathologic features w ith cli nica l behavior
remains debatable, but lesions show ing large, uniformly
distributed gian t cells and a predominantly cellular stroma
appear more li kely to be cl inica lly aggressive w ith agreater
tendency to recur after surgical treatment.

Treatment and Prognosis

Cent ral gian t cell lesions of the [aws are usually treated
by thorough curettage. In reports of large series of cases,
recurrence rates range from II % to 50% or grea ter. Most
studies indicate a recurrence rate of abou t 15 % to 20%.
Those lesions con sidered on cl in ical and radiologic
grounds to be potentially aggressive show a higher fre­
quency of recurrence. Recurrent lesions often respond to
fu rther curettage, although some aggressive lesions
require more radica l surgery for cure.

In patients with aggressive tumors. three alternatives\0

surgery-(I) corticosteroids, (2) calcitonin, and (3) inter­
feron alfa-2a-are being in vestigated. Several investiga­
tors have reported small numbers of patients. some of

w hich exh ibi ted remarkable response to these interven­
tions. Week ly injecti ons direct ly into the tumor with tri­

amci no lone acetonide for app roximately 6 weeks have
been used successfull y. Systemic adm inist rat ion of
salmon calcitonin has resulted in resolution of large

lesions . even some that were resistant to intralesional
corticosteroids. Calcitonin is adm ini stered dail y for

approximate ly 12 months as an intradermal injection or
nasal spray. These therap eutic approaches prov ide pos-

Figure 14-20 • Central giant cell granuloma. Numerous multi­
nucleated giant cells within a background of plump proliferating
mesenchymal cells. Note extensive red blood cell extravasation.
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Figure 14-19 • Central giant cell granuloma. The periapical
radiograph shows a rad iolucent area involving the apex of an
endodontically t reated tooth. This was considered preoperat ively
to represent a periapical granuloma or periapical cyst.

Areas histo pathologica lly identical to giant cell gran­
uloma have been noted aneurysma l bone cysts (see page
551) and intermixed w ith central odontogenic fibromas
(see page 633). Because giant cell granu lomas arc
histopathologically identical to brow n tumors, hyper­
parathyroidism (sec page 724) should be ruled ou t in all
instances. In addition. multifocal involvement in child­
hood suggests cherubism (see next section) and warra nts
further investigation. Most giant cell granulomas are
single lesions: rarely. multifocal involvement is seen in
patients who dem onstrate no evidence of an associated
disease, such as hyperparathyroidi sm or cherubisrn.

Histopathologic Features
Giant cell lesions of the jaw show a variety of features.
Comm on to all is the presence of few to many mul ti­
nucleated giant cells in a background of ovoid to spindle­
shaped mesenchymal cells (Figure 14- 20). Th ere is evi ­
dence that these giant cell s rep resent ostcoc lasts,
although others suggest the cell s may be aligned more
closely w it h macrophages. The gian t cells may be agg re­
gated focally in the lesional ti ssue or may be present dif­
fusely throughou t th e lesion. These cells vary con sider­
abl y in size and shape from ca se to case. Some are small
and irregula r in shape and con tai n only a few nucle i. In
other cases, the giant cells are la rge and rou nd and con­
tai n 20 or more nuclei.

,.'ifl;---------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Figure 14~21 • Giant cell tumor. This photomicrograph shows
large giant cells that are distributed in a cellular mesenchymal
tissue. This specimen was from an aggressive lesion that had
destroyed most of the maxilla.

sible a lternatives fo r large lesion s tha t if t reated surgi ­
cally wo uld resu lt in significa nt deformity. Evalua tio n of
greater nu mbers of pa tients with a ppropriate con tro ls is
necessary to compare these therapeutic app roaches to
surgery adequate ly.

In spite of the reported recurrence rate, th e long-term
prognosis of giant cell gran ulomas is good and meta s ­
tases do not develop .

GIANT CELL TUMOR

The question of whether tr ue giant cell tumors , which
most often occur in the epiphyses of long tubular bo nes,
occur in the jaws has been a rgued for many years a nd
still is unreso lved. Altho ugh most centra lgia nt ce ll lesion s
can be d istingui shed histopatho logicall y from the long
bone tumors. a number of jaw lesions are indistinguish ­
able microscopi ca lly from the typical g ia nt ce ll tu mor of
long bo ne (F igure 14-2 1). In spite of the histopatho logic
similarity, th ese jaw les ion s appear to have a biologica lly
different be havior from long bo ne lesions, which have
higher recurrence rates after curettage and show malig­
nant change in up to 10 % of cases. One case of metas­
tasis from a mandibular tumo r, however, has been
reported . It has been suggested that gian t ce ll gra nulomas
of the jaws a nd giant cell tumors of the extragnathic
skeleton are not d istinct a nd separate en tit ies: rathe r, th ey
represen t a continuum of a single disease process mod­
ified by th e age of the pat ie nts , the locat ions of the lesion s,
and possibly ot her facto rs th at a re not yet unde rstood.

CHERUBISM
Cherub ism is a rare developmenta l jaw condition that is
generally inheri ted a s a n a utosomal domina nt t ra it wi th
high penetrance but var iab le exp ressiv ity. In two repo rts
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Figure 14~22 • Cherubism. This young girl shows the typical
cherubic facies resulting from bilatera l expansile mandibular and
maxillary lesions. (Courtesy of Dr. Roman Carlos.)

publi shed simulta neous ly from a ut ho rs on different con­
tinents, th e gene for cheru bism was ma pped to chromo­
so me 4p 16. Although genet ic hete rogeneity is poss ible,
these findi ngs were d iscovered in w idely separa ted
cohorts. Sporadic cases do occur and are thought to rep­
resent sponta neous mutations.

The name cherubism was a pp lied to thi s con dition
because the facial appearance is similar to that of the
pl ump-c heeked litt le a ngel s (ch er ub s) de pict ed in
Re naissa nce pai ntings, Although cherub ism a lso ha s
been ca lled "fam ilia l fibrous dysplasia," this term shou ld
be avo ided beca use cherub ism ha s no relat ion ship to
fibrous dysplasia of bone (see page 553l.

Clinical and Radiographic Features
Altho ugh so me exam ples of che rubis m may deve lop as
ea rly a s I yearof age, the disease usua lly occurs between
th e ages of 2 an d 5 yea rs. In mild cases, the d iagnosis
may not be made until the pat ient reaches 10 to 12 years
of age. The clinica l al tera tions typica lly progress until
puberty, th en stabilize and s lowly reg ress .

The cherublike facies arises from bilatera l involve­
ment of the posterio r ma ndible tha t produces a nge li c
ch ubby checks (Figure 14-22l. In addition, there is a n
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is difficult to accept these as examples of this disease
unless there is a strong family history.

Radiograph ically. the lesionsare typ icall y mu ltilocular.
expansile radiolucencies (Figure 14- 23). The appearance
is virtuall y diagnostic as a result of their bi lateral loca­
tion . Less commonly, the lesions appear as unilocular
radiolucencies. Although cherubism typ icall y involves
on ly the jaws. involvement also has been reported rarely
in other bones such as the ribs and humerus.

No unusual biochemical findings have been reported
in pat ients w ith cherubism. If laboratory results do not
suggest the diagnosisof hyperparathyroidi sm, most chil­
dren with multiple symmetric giant cell granulomas rep­
resent examples of cherubism. However, multiple giant
cell lesions may be seen in association with other con-,

ditions, including Ramon syndrome. Iaffe-Carnpanacct
syndrome. and a Noonan-like syndrome. It has been sug­
gested that the bony lesions of cherubism represent a
phenotypic pictu re common to a number of disease
processes that arise from multiple. di stinct. in itiat ing
pathogenetic events.

"eyes upturned to heaven" appearance that is due to a
wide rim of exposed sclerae noted below the iri s. This
latter fea ture is due to involvement of the infraorbital rim
and orbital floor that tilts the eyeballs upwa rd, and to
stretching of the upper facia l ski n that pulls the lower lid
downward. On occasion, affected patients also reveal
marked cervical lymphadenopathy.

The mandibular lesions typically appear as a pain ­
less, bilateral expansion of the posterior mandible that
tends to invo lve the angles and ascending rami. The bony
expansion is usually bilaterall y symmetrical: in severe
cases. most of the mandible is involved. M ilder maxillary
involvement occurs in the tuberosity areas; in severe
cases, the entire maxilla can be affected.

Exten sive bone involvement causes a marked
widening and di stort ion of the alveolar ridge s. In addi ­
tion to the aesthetic and psychologic impact. the enlarge­
ments may cause tooth displacement or fai lure of erup­
tion, impair ma stication, create speech difficulties, or
rarely lead to loss of normal vis ion or hear ing. Although
there have been rare reports of unilateral chcrublsrn, it

Figure 14-23 • Cherubism. A, Panoramic ra diograph of a 7-year-old white male. Bilateral multiloc­
ular radiolucenciescan be seen in the posterior mandible. B, Same patient 6 years later. The lesions
in the mandibular rami demonstrate significa nt resolution, but area s of involvement are still present
in the body of the mandible. (Courtesy of Dr. John R. Cramer.)
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Figure 14-24 • Cherubism. Photomicrogra ph showing scattered
giant cells within a background of cellu lar, hemorrhagic mes­
enchymal tissue. The inset demonstrates perivascular eosinophilic
cuffing.

CHAPTER 14 • Bone Pathology

Histopathologic Features
The microsco pic findi ngs of che rub ism a re essentia lly
simi lar to those of isolated gia nt ce ll gra nulomas, and
they seldo m perm it a s pecific diagnosis of cherub ism in
the absence of clinical an d rad iologic info rmation . The
Jesiona l tissue consists of vascular fi brous tissue con­
taining va riable numbe rs of multin ucleated g iant ce lls.
The gian t cells tend to be sma ll a nd usu ally aggregated
foca lly (Figure 14- 24). Foci of ext ravasated blood a re
commonly present. The stroma in cherubism often tends
to be more loose ly ar ra nged than th at seen in gia nt cell
granulomas; in some cases, cherub ism revea ls eosino­
philic, cufflike deposi ts s ur ro undi ng sma ll blood vessels
throug ho ut the lesion . The eosi noph ilic cu ffi ng appea rs
to be specific for che rubis rn. However, th ese deposits a re
not present in many cases, and their absence does not
exclude a diagnosis of che rub ism. In o lder, resolving
lesions of cherub ism, th e tissue becomes more fibrou s,
the number of gia nt cells decreases, a nd new bone for­
mation is seen.

Treatment and Prognosis
The prognosis in a ny g iven case is unpredictable. In most
instances, the lesions tend to show vary ing degrees of
remi ssion a nd involuti on af te r puberty (see Figure
14-23). By the fourth deca de, th e facial features of most
patients a pproach norma lcy. In s pite of th e typi ca l sce­
nario, some pati ents demonstrate very mild alterations,
whereas othe rs revea l grotesq ue changes that ofte n a re
very slow to resolve. In occasional pati ent s, the defor­
mity can pers ist.

The qu est ion of whether to treat or s imply obse rve a
patient with ch erubism is d iff icult. Exce llent resu lts have
been obtained in some cases by early surgical interven­
tion with curettage of the lesions. Conversely, early sur-
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g lca l inte rvention sometimes has been fo llowed by ra pid
regrowth of th e lesions and worsening deformity. A
course limited only to observation may result in extreme
and sometimes grotesque facial deformity, w ith associ­
ated psych o logic problems a nd funct ional defo rmity that
may necessitate extensive surgery_ Several investigato rs
have suggested the use of calcitonin in severe cases, but
suc h thera py awa its further study. Radiat ion thera py is
contrain dicated beca use of th e risk of developm en t of
postirradia tion sarco ma. The optima l the ra py for cheru­
bism ha s no t been determi ned .

SIMPLE BONE CYST (TRAUMATIC BONE
CYST; HEMORRHAGIC BONE CYST; SOLITARY
BONE CYST; IDIOPATHIC BONE CAVITY)
The simple bone cyst is a benig n, empty, or fl u id­
con tai n ing cav ity within bone that is devoid of a n epithe­
lia l lining. The lesion is undou bted ly more com mon in
the jaws tha n the li te ra ture would indicate. The ca use
an d pathogenesis are uncertain and controversial. Sev­
era l th eories have been proposed , bu t none of th em
expla ins all of the clin ical and patho logic fea tu res of th is
disease.

The trauma-hemorrhage theory has many advo­
cates, as evide nced by th e Widely used designation trau­
matic bone cys t. This th eory s uggests tha t trau ma to the
bone that is insu fficient to cause a fracture resul ts in an
intraosseous hematoma. If the hematoma does not
undergo organization and repa ir, it may liquefy, resulting
in a cystic defect. Some affected pa tients may reca ll an
episode of t rau ma to th e affected a rea, but this a necdo ta l
information is of uncertai n significance and has not been
subjec ted to de ta iled, cont ro lled a nalysis.

Al though th e t ra uma -h em orrhage theory ap pears to
be accepted widely in the dental literatu re, it has little
support in th e orthopedic lite rature to expla in similar
cysts most com mo nly found in th e prox ima l diap hysis
of the fe mur and tibia in yo ung pat ient s. In addit ion, it
ca nnot expl a in gna th ic simp le bo ne cysts th at have
dem onstrated progressive enlargement over several
years an d, upon surgica l invest iga t ion, fail to reveal any
eviden ce of con tin ued hem orrhage. Ot her et iologic the­
ories include ina bil ity of interstiti al fluid to exit the bone
beca use of inadequate ve no us dra inage, local d istur­
bance in bone growth, ischemi c marrow necrosis, and
loca lized a lterat ion in bone meta bol ism resulting in
osteo lysis.

Clinical and Radiographic Features

Si mp le bone cysts have been repo rted in a lmost every
bo ne of the body, but the vast ma jority involves the long
bones. Simple bone cysts with in the jaws are commo n
a nd most freq uently encountered in pat ients between 10
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and 20 years of age. The lesion is rare in children under
age five and is seldom seen in patients over age 35.
Simple bone cysts of the jaws are essentially rest ricted
to the mandible. although there have been reports of the
lesion in the maxil la. Bilateral simple bone cysts of the
mandible arc occasionally encountered. About 60 % of
cases occur in males.

The simp le bone cyst usuall y produces no symptoms
and is discovered only w hen radiographs are taken for
some other reason. About 20 % of patients, however,
have a pain less swell ing of the affected area. Pain and
paresthesia may be noted in a few cases. Al though any
area of the mandible may be involved, simple bone cysts
are more common in the premolar and molar areas.

Radiograp hically, the lesion most frequent ly appears
as a well -deli neated radiolucent defect. In some areas.
the margins of the defect are sharply defined; in other
areas, the margins are ill defined. The defect may range
from I to 10 cm in diameter. W hen several teeth are
involved in the lesion , the radiolucent defect often shows
domelike projections that scallop upward between the
roots. Th is feature is highly suggestive but not diagnostic
of a simple bone cyst (Figures 14-25 and 14-26). Teeth
that appear to be involved in the lesion arc generall y vital
and do not show root resorpt ion.

Figure 14-25 • Simple bone cyst. Periapical ra diograph showing
a radiolucent area in the apical region of the anterior mandible.
The incisor teeth responded normally to vitality testing, and no
restorationsare present.
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Although not characteris tic. a simp le bone cyst may
rarely appear as a multilocular radiolucency associated
with cortical expansion and slow enlargement. When
expansio n is present . an occl usal radiograph typically
demonstrates a thi n shell of cortical bone that exhibits
no further reactive changes. Extensive lesions involving
a substantial portion of the body and ascending ramus
are occasionally encountered (Figure J 4-27).

Similar sim ple cysts may be associated with lesions
of cemento-osseous dysplasia and other fibre -osseous
proliferations . These typica lly occur in older patients and
are discussed later (sec page 557) .

Figure 14·26 • Simple bone cyst. Panoramic film showing a large
simple bone cyst of the mandible in a 12-year-old girl. The scal­
loping superior aspect of the cyst between the roots of the teeth
is highly suggestive of, but not diagnostic for, a simple bone cyst.
(Courtesy of Dr. Lon Doles.)

Figure 14-27 • Simple bone cyst. Panoramic fi lm showinga large
multilocular simple bone cyst of the mandible in a 16 -year-old
white male. (Courtesy of Dr. Amy Bogardu s.)



CHAPT ER 14 . Bone Pathology

Histopathologic Features
The walls of the defect may be lined by a th in band of
vascu lar fibrous connective tissue or demonstrate a
th ickened myxofibromatou s proliferation th at often is
intermixed wi th trabecu lae of cell ular and react ive bone.
This li ning may exhibi t areas of vascular ity, fibri n, ery­
throcytes, and occasional giant cells adjacent to th e bone
surface (Figure 14-28). There is never any evidence of an
epithelial lin ing. The bony surface next to the cavity often
shows resorptive areas (Howship's lacunae) indicative of
past osteoclastic activity.

Diagnosis
The radi ographi c features of th e simple bone cys t ,
alth ough ofte n suggest ive of th e diagnosis , are no t
diagnost ic an d may be confused with a w ide var iety of
odontogenic and nonodontogenic radio lucent jaw
lesions. Surgica l explorat ion is necessary to establ is h
the diagnosis.

Because little to no ti ssue often is obtained at the time
of surgery. th e diagnosis of simple bo ne cyst is primarily
based on the cl inica l and radiographi c features, together
with th e surgica l find ings. In about one th i rd of cases,
the lytic defect wi ll be foun d to be an empty cav ity wi th
smooth, shiny bony wa lls. in about two thirds of cases.
the cavity will contain smaII amou ntsof serosanguineous
fluid. The mandibula r neurovascular bun dle may be seen
lying free in the cavity.

Treatment and Prognosis

Although the trea tment of simple bone cysts of the long
bones often is more aggressive and includes in tra lesional

Figure 14·28 • Simple bone cyst. Photomicrograph of the bony
wall of a simple bone cyst. A thin. vascular connective tissue
membrane isadjacent to the bone and no epithelia l lining is
identified.
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steroid injections or thorough surgical curettage. simple
surgical explo ration to estab lish the diagnosis is usually
suffici ent th erapy for gnathic lesions. Although th e bony
walls of the cavity at surgical explorat ion often appear
smooth and shiny, it is wise to curette th em and submit
the sma ll amount of tissue obta ined for microscopi c
examination to rule out more serious diseases. Rarely.
on microscopic examination. a lesion considered to be a
simple bone cyst at surgica l exploration will prove to be
a thin-walled lesion. such as an odontogenic kera tocyst
or cystic ameloblastoma . When a thickened myxofibro­
matou s wall is encountered. curettage and submission
of th is material appears prudent. After surgical explo­
ration w ith or w ithout curettage of the bony walls, obli t­
eration of the defect by new bon e formation is generally
rapid . Even large defects may show normal rad iographic
fi ndings wit hin 6 months after exploration. Recurrence
or pe rsistence of the lesion is most unusual. but it has
been reported. Periodic rad iographi c exam ination should
be continued unti l complete resolution has been con­
firmed. The prognosis is excellent. however.

ANEURYSMAL BONE CYST
Aneurysmal bone cyst is an intra osseo us accumulation
of va riable-sized. blood-fil led spaces surrounded by cel­
lu lar fi brous connective tissue th at often is admixed with
t rabeculae of react ive woven bone. The cause and patho ­
genesis of the aneurysma l bone cyst are poorly under­
stood. Several investigators have proposed that aneurys­
mal bone cyst arises from a traumatic event. vascular
ma lformation. or neoplasm that disrupts the normal
osseo us hemodynamics and leads to an en larging. hem ­
orr hagic ext ravasation. As a corollary of this theory.
others have suggested th at aneurysmal bone cyst and
giant cell granuloma are closely rela ted. An aneurysmal
bone cys t may fo rm when an area of hemorrhage ma in­
ta ins connection with the disrupted feed ingvessels; sub­
sequently. giant cell granu loma- li ke areas can develop
after loss ofconnection with the original vascular source.

Some authors have presented large series of cases
invo lving the extragn athic skeleton and claim that none
of the ir cases has shown evidence of a preexls tl ng
lesion. Others have reported simil ar large series and
contend th at a preextstl ng les io n may be evide nt in one
third of cases . It is likely th at the an eurysmal bone cys t
may occur either as a primary lesi on or as a result of
disru pted vascular dynamics in a preexi st ing intrabony
lesion .

Clinical and Radiographic Features

Aneurysmal bone cysts are located most commonly in the
shaft of a long bone or in the vertebral column in patients
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Histopathologic Features

Microscopica lly, the aneurysm al bo ne cyst is character­
ized by spaces of varyi ng s ize, fi lled with unclotted blood
surrounded by cell ular fibrob lastic tissue containing
mu ltinu clea ted giant cells a nd tra beculae of osteoid and
woven bone. On occasion, the wall co ntains an unusual
lacelike patte rn of calcification that is uncommon in
ot he r int raosseous lesion s. The blood-fi lled spaces are
not lined by endo th elium (Figu re 14-30) . In approxi­
ma tely 20 % of the cases, a ne urys mal bo ne cyst is asso­
ciated with a nother pa thosis, most com mon ly a fibro­
osseous lesion or giant cell gra nuloma.

Treatment and Prognosis
Aneu rys mal bo ne cysts of the jaws are usu ally treated by
curettage or enucleat ion, sometimes supplemented with
cryosurgery. The vascularity of gna thic les ions is typi­
ca lly low fl ow, a nd remova l of the bulk of the lesion is
usua lly sufficient to co nt ro l th e bleeding. Rare cases
require more extensive surgical resection. In most
insta nces, th e surgica l defect hea ls within 6 mo nths to I
yea r a nd does not necessita te bo ne graft ing. Irradiation
is con traindicated.

The reported recurrence rates are va riable and have
bee n as low as 8% a nd as high as 60 %. Most recurrent
examples arise from inadequate or subtotal removal
upon initial therapy. On occas ion, recurrence may be
related to incomplete removal of a coexisting lesion such
as an osteob lastorna or ossifying fibro ma. Overall, in
spite of recurrences, the long-term prognosis appears
favo rable.

Figure 14-30 . Aneurysmal bone cyst. Photomicrograph
showing a blood-fi lled space surrounded by fibroblastic connec­

tive tissue. Scattered multinucleated giant cells are seen adjacent
to the vascular space.
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younger tha n age 30. Gnath ic aneurysmal bo ne cysts a re
uncommon, with approximately 2% reported from the
jaws. W ithin the jaws, a wide age range is noted, but most
cases arise in children and young adults with an approxi­
mate mean age of 20 yea rs. No significant sex predilection
isnoted. A mandibular predominance isnoted, and the vast
majority a rises in th e posterio r segments of the jaws.

The most co mmon clinical manifestation is a swelling
that has usua lly developed ra pidly. Pa in often is reported;
paresthes ia. compressibility, and crepitus are ra rely
seen. On occasion, malocclusion, mobility. migra tion, or
resorption of involved teeth may be present. Maxil lary
lesion s ofte n bulge into the adj acent s inus; nasal
obstru ction , nasa l bieeding, proptosis , a nd diplopia are
no ted uncommon ly.

Radiograph ic study shows a uni locular or multilocula r
radiolucent lesion often associated with marked cortical
expansion a nd thinning (Figure 14- 29). The ra diographic
borders a re varia ble a nd may be we ll de fined or diffu se.
Frequentiy, a ballooning or "blow-out" distention of the
contour of th e affected bone is described. Uncom monly,
sma ll radiopaque foci, thought to be sm a ll tra becu lae of
reactive bone, are noted w ithin the radiolu cency.

At th e time of surgery, intact periosteum a nd a thin
shell of bone a re typica lly foun d covering th e lesion. Cor­
tica l perforation may occur, but spread into the adjacent
soft tissue ha s not been documen ted. When the perios­
teum and bony she ll a re removed, dark venous blood fre­
quently we lls up and venouslike bleeding may be
encountered . The appea rance at surgery has been likened
to that of a "b lood-soaked sponge."

Figure 14-29 • Aneurysmal bone cyst . A large multilocular radi­
olucent lesion involves most ofthe ascending ramus in a 5-year­
old white boy. (Courtesy of Dr. Samuel McKenna.)
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Fibro-Osseous Lesions
of the Jaws

Fibro- osseous lesions are a diverse group of processes
that are characterized by replacement of norma l bone by
fibrous tissue conta ining a newly formed mineralized
product. The designati on {ibro-osseous lesion is not a spe­
cific diagnosis and describes only a process. Fibro­
osseous lesio ns of the jaws incl ude developmenta l
(hamartomatous) lesions. reactive or dysplastic proc­
esses, and neopla sms.

The pathologic features on a biopsy specimen may be
very similar in lesions of diverse cause, behavior, and
prognosis. Clin ical . radiographic. and histopatholog ic
correlation is usually most beneficial in establishing a
specific diagnosis. Common ly included among the fibro­
osseous lesions of the jaws are the follow ing:

I . Fibrou s dysplasia
2. Cemento-osseous dyspla sia

a. Focal cementa -osseous dysp lasia
b. Periapical cern ento-osseous dysplasia
c. Florid cemento-osseous dyspla sia

3. Ossify ing fibroma
Although these processes have been grouped under

the encompassing heading of benign {ibro-osseous lesions.
a more specifi c diagnosis often is critical because the
treatment of the se pathoses varies from none to surgical
recontouring to complete removal. Although many
examples can be diagnosed from the cl in ical and radio­
graphic features, others require knowledge of the
histopa thologic, cli nical, and radiographic features for
an appropria te diagnosis.

FIBROUS DYSPLASIA
Fibrous dysplasia is a developm ental tumorl ike condi­
tion that is characterized by replacement of normal bone
by an excessive proliferation of cellular fibrous connec­
tive tissu e inte rmixed w ith irregular bony trabeculae.
Al though considerable confusion has existed regarding
the nature of fibrous dysplasia, much has been learned
about the genetics of this group of disorders, and thi s
knowledge makes the w ide variety of cli nical patterns
more understandable.

Fi brous dyspla sia is a sporadic condition that results
from a postzygot ic mutation in the GNAS I (guani ne
nucleo ti de-bind ing protein, a-sti mulat ing act ivity
polypeptide I ) gene. Clinically, fibrous dyspla sia may
manifest as a locali zed process involving only one bone,
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as a condition involving multiple bon es, or as mu ltiple
bone lesion s in conj unction w ith cutaneous and
endocrine abnorma lit ies. T he clinical severity of the con­
dition presu mab ly depends on the po lnt in time during
fetal or postnatal life that the mutat ion of GNAS I occurs.

If the mutation occurs in one of the undifferent iated
stem ceil s du ring ear ly embryologic li fe, the osteoblasts,
melanocyte s, and endocrine cells that represent the
progeny of tha t mutated ceil all will carry that mutation
and exp ress the mutated gene. The clin ical presentation
of multiple bone lesions. cutaneous pigmentation, and
endocrine disturban ces would result. Skeletal progenitor
ceils at later stagesof embryonic development are assumed
to migrate and different iate as part of the process of normal
skeletal formation. If the mutation occurs during th is later
period, the progeny of the mutated cell will disperse and
participate in the formation of the skeleton resulting in
multiple bone lesions of fibrous dysplasia. Finaily. if the
mutation occurs during postnata l life. the progeny of that
mutated cell are essentia ily confined to one site, resu lting
in fibrou s dysplasia affecting a single bone.

Clinical and Radiographic Fea tu res

Mon ostotic fibrous dy splasia o{ the ja ws. When the
disease is limited to a single bone, it is termed mono­
stotic f ibro us dysplasia. This type accounts for about
80 % to 85% of ail cases, w it h the jaws being among the
most commo nly affected sites. Although the postnatal
mutation of GNAS I may occur during infancy, childhood.
or adu lthood. most examples of monostotic fibrous dys­
plasia are diagnosed during the second decade of li fe.
Ma les and female s are affected with about equal fre­
quency. A pain less swelli ng of the affected area is the
most common feature (Figure 14-3i ) . Growth is gener-

Figure 14·31 • Fibrous dysplasia. Expansile mass of the left max­
illa in a 45 -year-old woman. This lesion was known to have been
present for at least 20 years.



Figure 14-32 • Fibrous dysplasia. Panoramic radiograph of the patient shown in Figure 14-31 . A
diffuse "ground-glass" radiopacity is evident. (Courtesy of Dr. Richard Brock.)
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disorgan ized pattern . Radiogra phica ll y, the lesions of
fibrous dys plasia are not well demarcated. The margins
blend impe rcepti bly into the adjacent normal bone so
that the li mi ts of the lesion may be diff icult to define (Fig­
ures 14-32 to 14-34). ln the ea rlier stages, the lesion may
be largely rad iolucen t or mottled.

Involve ment of the mandible often results not only in
expa nsio n of the li ngual and bucca l plates but also
bulging of the lower border. Superior displacement of the
inferior alveolar canal is not uncommon. Periapical
rad iogra phs of the involved dentit ion often demo nstrate
na rrowing of the periodontal ligament space with an ill ­
defined lamina dura that blends with the abnormal bone
patte rn.

Figure 14-34 • Fibrous dysplasia. Occlusal ra diograph showing
localized expansion of the mandible and the "gro und-glass" radio­
graphic appearance. The margins of the lesion are not well
defined and blend into the adjacent bone. (From Waldron CA,
Giansanti J5: Benign fibre-osseous lesions of the jaws: a clinical­
radiologic-histologic review of 65 cases. Part I. Fibrous dysplasia
of the jaws, Oral Surg Oral Med Oral Pathoi 35:190-201, 1973.)

a lly slow, an d the patient or parents are often unable to

reca ll when the lesion was noted fi rst. Occasionally,
however, the growth may be fai rly rapid. The maxilla is
involved more often than the mandible.

Although mandibular lesions are trul y monostot ic,
maxillary lesions often involve ad jacent bones (such as
the zygoma, sp heno id, a nd occiput) and a re not strictly
monostotic. The designation of craniofacial fibrous dys­
plasia is appropriate fo r these lesions. Teeth involved in
the lesio n usually remain firm but may be displaced by
the bony mass.

The chief radiograph icfeature is a fine "ground-glass"
opacificat ion that results fro m superi mposi tion of a
myriad of poorly ca lcified bone tra beculae arranged in a
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Figure 14-33 • Fibrous dysplasia. Periapical radiograph showing
a diffuse "ground-glass" radiographic appearance.

,



Figure 14-36 • Polyostotic fibrous dysplasia. jaffe -Lichtensteln syndrome: A. young man
exhibit ing enlargement of the right maxilla and mandible; B. intraoral photograph showing unilatera l
maxillary expansion; C. panoramic radiograph showing ill-defined lesionsof the right side of both
Jaws.
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When the maxilla is involved. the lesional tissue dis­
places the sinus floor superiorly and commonly obli ter­
ates the maxi lla ry sinus. Imaging studies in cases wi th
maxillary involvement may show increased densit y of th e
base of the skull involving th e occiput . sphenoid. roof of

Figure 14-35 • Fibrous dysplasia. Computed tomography (CT)
image showing extensive involvement of the maxil la and skull.

A
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the orbit, and frontal bones (Figure 14-3 5). Th is is said
to be the most characteristi c radiograp hic feature of
fibrou s dyspla sia of the sku ll.

Polyostotic fibrous dysplasia; Jaffe-Lichtenstein syn­
drome; McCune-Albright syndrome. Involvement of two or
more bones is termed polyostotic fibrous dysplasia . a rel­
at ively uncommon condition. The number of involved
bonesvaries from a few to 75% of theent ire skeleton. When
seen wi th cafe au lait (coffee with milk) pigmentation , the
process is termed Iaffe-Llchtenstein syndrome. Polyos­
totic fibrous dysplasia also may be combi ned w ith cafe au
lait pigmentation and multiple endocrinopathies, such as
sexual precoci ty. pltul tary adenoma. or hyperthyroidism.
This pattern is known as the McCune-Albright syndrome.

Although the skull and jaws may be affected w ith
resultant facia l asymmetry, th e clinical picture in pa tie nts
w ith polyostoti c fib rous dysplasia is usuall y dominated
by symptoms rela ted to the long bone lesions (Figure
14-36>' Pathologic fracture w ith resulting pain and defor­
mity is frequently noted. Leg length discrepancy is very
common as a result of involvement of the upper portion
of the femur (hockey stick deform ity) .

B
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When present, the cafe au lait pigmentation consists
of well -defined, generally unilateral tan macules on the
trunk and th ighs. These pigmented lesions may be con­
genital , and pigmented oral mucosal macules also may
be present. The margins of the cafe au lait spots are typ­
ically very irregular, resembling a map of the coast line
of Maine (Figure J 4-37). Thi s is in con tra st to the cafe au
lait spots of neurofibromatosis (see page 458), which
have smooth borders (like the coast of California) .

In McCune-Albright syndrome, sexual precocity is the
most commo n endocrine manifestation of the syndrome.
particularly in females. Men strual bleeding may occur
during the first few months of li fe. Breast development
and pubic hair may be apparent w ithin the first few years
of li fe in affected girls.

Histopathologic Features
The typ ical microscopic findings of fibrou s dyspla sia
show irregularly shaped trabeculae of immature (woven)
bon e in a cellula r, loosely arranged fibrous stroma. The
bone trabeculae are not connected to each other. They
often ass ume curvil inea r shapes , which have been
li kened to Chinese script writi ng. The bone trabeculae
are considered to arise by metaplasia and are not sur­
rounded by plu mp appositional osteoblasts (Figure
14- 38). Tiny calci fied spherules may be seen rarely but
are never numerous. In contrast to ossifying fibroma and
cementa-osseou s dyspla sia, fibrous dyspla sia typ ically
demonstrate s a rather monotonous pattern throughout
the lesion rather than being a haphazard mixtu re of
woven bone, lamellar bone, and spheroi d particles. The
lesional bone fuses directly to normal bone at the
periphery of the lesion , so that no capsule or line of
demarcation is present. Although fibrou s dysp lasia of the
long bones does not undergo maturation, jaw and skull

Figure 14-37 • Polyostotic fibrous dysplasia. [affe-Lichtenstein
syndrome: Cafe au Jait pigmentat ion of the abdomen. This is the
same patient as shown in Figure 14-36.
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lesion s tend to be more ossifi ed than their counterparts
in the rest of the skeleton. Thi s is particularly true in
specimens from older patients.

Serial biopsy specimens in some cas es have shown
that histopa thologica lly classic fib rous dysplasia of the
jaws undergoes progressive maturation to a lesion con­
sisting of iamellar bone in a moderately cellular connec­
tive tissue st roma (Figure 14-39). The bone trabeculae in
these mature lesions tend to run parallel to one another.

Treatment and Prognosis
Clinical management of fibrous dyspla sia of the jaws may
present a major problem. Although smalle r lesions, par­
ti cu larly in the mandib le, may be surgicall y resected in
their entirety without too much difficulty, the diffuse
nature and large size of many lesions, part icularly those
of the maxilla, preclude removal without extensive sur­
gery. In man y cases, the di sea se tends to stabilize and

Figure 14-38 • Fibrous dysplasia. Irregularly shaped tra beculae
of woven bone in a fibrous stroma.

Figure 14-39 • Mature fibrous dysplasia. This long-standing
le sion shows scattered trabeculae of bone within fib rous connec­
tive tissue. Note the lamellar maturation of the bone.



CHAPTER 14 . Bone PatIJology

essentially stops enlarging when skeletal maturation is
reached. Some lesions. however, continue to grow.
although genera lly slowly. in adult patients.

Some patients with minimal cosmetic or functional
deformity may not require or desire surgica l treatment.
Cosmet ic deformity w ith assoc iated psychologic prob­
lems or functional defo rmity may dictate surgical inter­
ven tio n in the younger patient. Such a procedure usually
entails surgical reduction of the lesion to an acceptable
contour withou t attempts to remove the entire lesion . The
cosmetic result is usuall y good, but regrowth of the lesion
occurs over time.

The prevalence of regrowth after surgical reducti on is
difficult to determine, but it has been estimated that
between 25% and 50 % of patients show some regrowth
after surgica l shave-down of the lesion. The regrowth is
more common in younger patients, and many surgeons
believe that surgical intervention should be delayed for
as long as possible.

Malignant change. usually developmen t of an osteo­
sarcoma, has been rarely associated with fibrous dys­
plasia. Most examples have been found in patients w ho
had received radiation therapy for fibrou s dyspla sia. but
a few examples of sponta neous sarcomato us changes
have been reported. Radiation therapy for fi bro us dys­
plasia is contrai ndicated because it carries the ri sk for
development of postirradiation bone sarcoma.

CEMENTO-OSSEOUS DYSPLASIAS
(OSSEOUS DYSPLASIA)
Cementa-osseous dysplasia occ urs in the tooth­
bearing areas of the jaws and is probably the most
common ffbro-osseous lesion encountered in clinical
practice. In spite of its frequency, the associated nomen­
clature and diagnostic criteria remai n an area of debate.
Because the pathologic feat ures share many simila rit ies
with fibrous dysplasia and ossifying fibroma. correc t
diagnosis can be prob lematic but is cri tica l to appropriate
management.

Because cementa-osseous dysplasia arises in close
approxim ation to the periodontal ligament and exhibits
histopathologic similari ties wi th the st ructu re, some
investiga tors have suggested these lesions are of perio­
donta l ligament origin. Others believe cementa-osseous
dysplasia represen ts a defect in extra ligamentary bone
remodeling that may be triggered by local factors and pos­
sibly correlated to an underlying hormonal imbalance.

Based on the clinical and radiographic features. it is
convenient to separate cementa-osseous dysplasias into
three groups : ( I) focal. (2) periapical . and (3) florid.
Although the focal pattern is somewhat different from
the other two forms. it is likely that these catego ries may
represent variants of the same patho log ic process.
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Clinical and Radiographic Features
Focal cementa-osseous dysplasia. Focal cemento­

osseous dysplasia exhibits single site of involvement. The
concept of foca l osseous dysplasia was not clarified until
the mid- I 990s . Before that time, most cases were mis­
diagnosed as a variant of ossi fyi ng fibrom a.

An exami nation of this pattern revea ls slightly dif­
ferent epidem iology from the other two variants. Abou t
90% of cases of focal ce menta-osseous dysplasia occur
in females. w ith an approx imate mean age of 38 and a
predilect ion fo r the th ird to sixth decades. In cont rast to
the periapical and florid varian ts. a higher percentage of
cases have been diagnosed in wh ites.

Focal cementa-osseous dysplasia may occur in any
area of the jaws, but the posterior mandible is the pre­
dominant site. The disease is typically asymptomatic and
is detected only on a radiographic examination. Most
lesions are smaller than 1.5 ern in diameter.

Radiographically, the lesion varies from completely
rad io lucent to densely radiopaque with a thin peripheral
radiolucent ri m. Most commonly, however, there is a
mixed rad io lucen t an d radiopaqu e patte rn (Figure
14-40). The lesion tends to be well defined, but the bor­
ders arc usuall y slightly irregula r. Lesions occur in den­
tul ous and edentulous areas, w ith many examples noted
in ext raction sites. Occasionally. an apparently focal
lesion may represent an early stage in the transition to
multifocal invo lvement and , as would be expected, th is
is seen most frequently in black fema les.

Periapical cementa-osseous dysplasia (osseous dy s­
plasia; cementa! dysplasia; cementomas). Per iapical
cementa-osseou s dyspla sia predominantly involves the
periapical region of the anterior mandible. Solitary
lesions may occur. but mu ltiple foci are present more fre­
quently. There is a marked predi lection for female
patients (ranging from 10: I to 14: I) and approxtmarely
70% of cases affect blacks. Most patients are diagnosed
ini tially between the ages of 30 and 50, wi th the diag­
nosi s almost never made in individuals under the age of
20 years. Teeth associated with the lesion s are almost
invariably vital and se ldom have restorations.

Peri apical cementa-osseous dysp lasia is an asympto­
matic condition tha t is discovered w hen radiographs are
taken for other purposes. Early lesions appear as cir­
cumscribed areas of rad iolucency involving the ap ical
area of a tooth. At this stage, the lesion cannot be dif­
ferentiated radiographically from a periapical granuloma
or periapica l cyst (Figure 14-41). With time. adjacent
lesions often fuse to form a linear pattern of radiolucency
that envelopes the apices of several teeth (Figure 14-42).

Serial radiographic studies revea l that the lesions tend
to "mature" over time to create a mixed radiolucent and
radiopaque appearance (Figure 14-43). In the end stage.
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the lesions show a circumscribed dense calcification sur­
rounded by a narrow radiolucent rim. However. the perio­
dontal ligam ent is intact , and fusion to the toot h is not
seen. Individua l lesions seldom exceed J.Ocm in diameter.
Each lesion is self-limiti ng and does not typically expand
the cortex. Progressive growth seldom. if ever. occurs.

Florid cementa-osseous dysplasia, Florid cernento­
osseous dysplasia appears wi th mul t ifocal involvement
not limited to the anteri or man dible. Although many
cases demonstr ate multi focal lesions onl y In the poste­
rior portions of the jaws, many patl ents also reveal syn-

ORAL & MAXILLOFACIAL PATHOLOGY

chr onous involvement of the anterior mandible (Figure
14-44) . Like the per iapical pattern . thi s form predomi­
nantly involves black women (in some series. more than
90 % of patients) w ith a marked predilect ion for middle­
aged to the elderly.

The lesions show a marked tendency for bilateral and
often quite symmetric involvement. and it is not unusual
to encounter extensive lesions in all four posterior quad­
rant s. The disease may becompletely asymptoma t ic and,
in such cases. is discovered only when radiographs are
taken for some oth er purpose. In ot her insta nces. the

A

Figure 14-40 • Focal cementa-osseous dysplasia. A, A radiolucent area involvesthe edentulous
first molararea and the apicalarea of the second molar. B, Radiograph of the same patient taken
9 years later showing a mixed radiolucent and radiopaque pattern.

B

Figure 14~42 • Periapical cemento-osseous dysplasia. Later
stage lesionsexhibiting significant mineralization.

Figure 14-41 • Periapical cemento-osseous dysplasia. Periapical
radiograph showing multiple radiolucent lesions at the apices of
the anterior mandibular teeth. (Courtesy of Dr. Aaron Carner.)
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pa tient may complain of dull pain . and an alveolar sinus
tra er may be present, exposi ng yellowish. avascula rbone
to the oral cavity (Figure 14-45). Although rare ly promi­
nent, some degree of expansion may be noted in one or
more of the invo lved areas,

Figure 14-43 • Periapical cemento-osseous dysplasia. Later
stage lesions exhibi ting significant mineralization.
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Radiograph ically. the lesions typically demonstra te an
iden tical pattern of matura ti on noted in the other two
forms . Init iall y, the lesions are predomina ntly radi o­
lucent but w ith time become mixed. then predomina ntly
radiopaque w ith on ly a thin peripheral rad iolucent rim
(Figure 14-46) . On occasion, a lesion can become almost
totally rad iopaque and blend with the adjacent normal­
appearing bone.

Both dentulous and edentulous areas may be affected,
and involvement appears to be unrelated to the presence
or absence of teeth. More sharp ly defined radio lucent
areas. which on surgical exploration prove to be simple
bone cysts (see page 549) may be intermixed wit h the
other lesiona l elements. The cysts may be single or mul ­
tiple and, in some cases, represent a si zable portion of
the lesion. It has been suggested that these simple bone
cysts arise from obstruction to drainage of the normal
in terst it ial flu id by the ftbro-osscous prolifera tion .

Histopathologic Features

All three patterns of cerncnto -osseous dysplasia demon­
strate similar histopathologic features. The tissue con­
sists of fragments of cellu lar mesenchymal tissue com ­
posed of spindle-shaped fibroblasts and collagen fibers
w ith numerous small blood vessels (Figure 14-47) . Free
hemorrhage is typicall y noted interspersed throughou t
the lesion .

W ithin this fibrou s connective tissue background is a
mixture of wove n bone. lamellar bone, and cementum-

Figure 14-44 • Florid cemento-osseous dysplasia. Multiple mixed radiolucent and radiopaque
lesions involving the anterior and posterior regions of the mandible.



like particles (Figure 14-48). The propo rtion of each min­
eralized materi al varies from lesion to lesion and from
area to area in ind ividua l sites of involvement. As the
lesions matu re and become more sclerotic. the rat io of
f ibrous co nnective t issue to minerali zed ma terial
decrea ses. W ith maturat ion, the bone trabeculae become
th ick curv il inear structures th at have been said to
resemble the shape of ginger roots. Wi th progress ion to
the final radiopaque stage, individual trabeculae fuse and
fo rm lobular masses composed of sheets or fused glob­
ules of relatively acellula r and disorganized cemento­
osseou s material (Figure 14- 49).

ORAL & MAXILLOFACIAL PATHOLOGY

Diagnosis
In most instances of periapical or florid cementa-osseous
dysplasia, the distinctive cli nical and radiographic pat­
terns (t.e.. a black female w ith multiquadrant involvement

Figure 14-48 • Cementa-osseous dysplasia. High-power pho­
tomicrograph showing spicules of bone and ceme ntum-like hard
tissue within moderately ce ll ular fi brous connective t issue, Note
th e hemorrhage around t he bony t rabec ulae.

Figure 14-46 • Florid cementa-osseous dysplasia. Densely sclerotic lesions involve the four
posterior quadrants . The mass in the upper right quadrant is exposed to t he mouth and is
sequestrating.

Figure 14-47 • Cementa-osseous dysplasia . low-powe r pho­
tomicrograph showing fragments of cellular fibrous connective
tissue conta in ing scattered t rabeculae of bone.

Figure 14·45 • Florid cementa-osseous dysplasia. Yellowish.
avascular cementum -like material is beginni ng to exfoliate through
t he oral mucosa.
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or multiple lesions involving vital lower incisor teeth),
allow a strong presumptive diagnosis wi thout the neces­
sity of biopsy. The features of focal cementa-osseous
dysplasia are less specific and often mandate surgical
investigat ion . Even upon histopathologic review, distln­
gutshlng focal cementa-osseous dysplasia from ossifying
fibroma often can be difficu lt . The findings at surgery are
very helpful in discriminating between these two lesions.
Before the final sclerotic stage, cementa-osseous dys­
plasia cons ists of easily fragmented and gritty tissue that
can be curetted easily from the defect but does no t sep­
arate cleanly from th e adjacent normal bone. In cont rast ,
ossifying fibromas tend to separate cleanly from the bone
and are removed in one or several large masses.

Several histopath ologic featu res also can help to con­
firm the impression obta ined from the surgical and gross
descriptions. Although cementa-osseous dysplasia and
ossifying fibroma demonstra te a mixtu re of bone and
cementum-like particles, the trab eculae in ossifying
fibroma tend to be more delicate and often demonstrat e
osteoblastic rimming. The cementum- like particles in
cementa-osseous dysplasia are irregularly shaped and
often exhibit ret racti on from th e adjacent st roma,
whereas those in ossify ing fibroma are more ovoid and
often demonstrate bru sh bord ers in in ti mate associa tion
with the adjacent st roma. Although ossifying fib roma can
exhibit hemorrhage along th e margins of the specimen,
cementa-osseous dysplasia typ ically reveals free hemor­
rhage th roughout the lesion and a sinusoidal vasculari ty
in close associa ti on wi th the bony trabeculae.

Treatment and Prognosis
The various forms of cernento-osseous dysplasia do no t
appear neoplast ic; therefore, th ey generally do not requ ire
removal. However, these lesions can cause sign ifican t
clinica l problems for some patients. Du ring the predorn -

Figure 14-49 • Cemento-osseous dys plasia. Late-stage lesion
showing a sclerotic mass of cemento-osseous material.
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inantly radiolucent phase, th e lesions cause few prob­
lems. Once significan t sclerosis is present, the lesions of
cementa-osseous dysplasia tend to be hypovascu lar and
prone to necrosis wi th min im al provocation. For the
asymptomatic patient, the best management consists of
regular recall examinat ions wi th prophylaxis and rein­
forcement of good home hygiene care to control peri ­
odontal disease and preven t tooth loss.

Because the onset of symptoms is usually associated
with exposure of the sclerotic masses to the oral cavity.
biopsy or elective extraction of teeth shou ld be avoided.
In other instances, symptoms begin after exposure of the
sclerotic masses to the oral cavi ty as a result of progres­
sive alveo lar atrophy under a denture. Affected pa tients
sho uld be encouraged to reta in their teeth to prevent
development of symptoms later.

Management of the symptomatic patient is more diffi ­
cu lt. At this stage, there is an inflammatory component to
the disease and the process is basica lly a chronic
osteomye litis involving dysplast ic bone and cementum.
Antibiotics may be indicated but often are not effective.
Sequestration of the sclero tic cementum- like masses
occurs slow ly and is followed by healing. Sa ucerizat ion of
dead bone may speed heal ing. Although a single case
of a malignant fibrou s histiocytoma arising w ithin a focus
of florid cementa-osseous dysplasia has been reported,
such neoplastic transformat ion appears unique, and the
prognosis for patients with cementa-osseous dysplasia is
good. W hen simple bone cysts arise wi thin foci of
cernento-osseous dysplasia, surgical exploration is nec­
essary to establish the diagnosis.

These simple bone cysts often do not heal as rapid ly as
th ose noted in a younger patient w ho does not have
cementa-osseous dysplasia. In some cases, the cysts per­
sist or enla rge after surgical in tervention; w hen they fill in,
the bone retains an abnorma l radiographic appearance.
To assist healing, the cyst and the surrounding fib re­
osseous proliferation are usua lly curetted thoroughly.

FAMILIAL GIGANTIFORM CEMENTOMA
Al though the term gigantifo rm cementoma has been used
in the past as a synonym for florid cementa-osseous dys­
plasia, most authorities now restrict use of this term to
an uncommon hereditary disorder that is significantly
different than conventional cementa-osseous dysplasia .
Famil ial gigantiform cementoma is a disorder ofgnathic
bone that ultimately leads to the fo rmation of massive
sclerotic masses of di sorgani zed mineralized ma teria l.

Clinical and Radiographic Findings
Familial gigantiform cemen toma is an autosoma l domi ­
nant di sorder that demonst rates high penetrance and
variable expressivi ty. Although the majority of reported
cases have occurred in Caucasians, we ll-documented



Figure 14-50 • Familial gigantiform cementoma. Young woman with massive lesions involving all
four quadrants of the jaws. (Part A from Abdelsayed RA, Eversole LR, Singh BS, et al: Gigantiform
cemento ma : clinicopathologic presentat ion of 3 cases, Oral Surg Oral Med Oral Pathof Oral Radiol
Endod 91:438-444, 2001. Part Bcourtesy of Dr. Rafik Abdelsayed.)
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Histopathologic Features
Histopathologically, familial gigantiform cementoma
shows the same spectrum of changes seen in flor id
cernento-osseous dysplasia , and the two cannot be dis­
tinguished microscopically.

subsequent ly decl ines after surgical removal of the osse­
ous pro life rations. Anemia also has been reported in a
number of affected females in di fferen t kindreds. in one
family, all affected females demonstrated mu ltifocal poly­
poid adenomas of the uteru s that we re associated with
chronic hemorrhage and thought responsib le for the
anemia . A gynecologic examination appears prudent in
all affected fema les, especially those with anemia.

Treatment and Prognosis
Before the final sclerotic stage, attempts to improve aes­
thetics by shave-down surgical procedu res have not been
successful because the dysplastic tissue rapidly regrows.
Once the lesions are predominantly rad iopaque, part ial
removal may lead to sequest ration of the remaining
affected bone. Therefore, extensive resection of the altered
bone and reconstruction of the facial skeleton and associ­
ated soft tissues have been recommended and can produce
acceptable functional and aesthetic results. The extent of
the required surgical procedu res often is greater for patients
who are treated du ri ng the later stages of the disease.

A
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examp les have been seen in African blacks. No sexual
pred ilection has been observed.

Most affected patients begi n to develop radiographic
alterations du ring the firs t decade of li fe. By adolescence,
cl inica lly obvious alterations are typically noted and are
followed by a rapid and expansive growth pattern (Figure
14-50). The osseous pathosis appears lim ited to the jaws
and typically demonstrates mul ti focal involvement of
both the maxilla and mandible. Although the course is
variable. the gnathic enlargement in most patients results
in significant facial deformity, as well as impact ion, mal­
position, and malocclusion of the involved dentition. If
not treated, the osseous enlargement eventually ceases
during the fifth decade.

Radiographically, the initial features resemble those
seen in cementa-osseous dysplasia. appearing as mul­
tiple radiolucencies in the periapical regions. With pro­
gression , the affected sites expa nd to replace much of the
normal bone within the invol ved quadrant and develop a
mixed radiol ucent and rad iopaque pattern . With further
maturation, the lesions become predominant ly radio­
paq ue but often ma intain a thi n radiolucent rim.

As noted in cernento-osseous dysplasia , the affected
bone during the fi nal radiopaque stage is very sensitive
to inflammatory stimuli and becomes necrotic with min­
imal provocation. Before therapy, some investigators
have reported elevated serum alkal ine phosphatase that

~,....---------------------------
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Figure 14-51 • Ossifying fibroma. A, Enlargement of the posterior maxil la caused by a large ossi­
fying fibroma. B, Note the mixed radiolucent and radiopaque lesion expanding the posterior maxilla.
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OSSIFYING FIBROMA (CEMENTIFYING
FIBROMA; CEMENTO-OSSIFYING FIBROMA)
Although it can resemb le foca l cementa-osseous dys­
plasia radiogra phica lly and, to a lesser extent, histo­
pathologically, ossifying fibro ma is a t rue neoplasm
with a significa nt growth potentia l. Before the refining of
the concept of focal cc rnenro-ossco us dysplasia in the
mid-1990s, ossi fying fibroma was thought to be a com ­
mon neoplasm. In rea lity, true ossifying fibrom asare re l­
atively rare, w ith many previously reported examples
actua lly being focal cernento-osseous dysplasia .

The neoplasm is composed of fi brous tissue that con­
tains a va riable mixture of bony trabeculae, cementum­
like spheru les, or both. Although the lesions do con tain
a variety of mineralized structures. most authorities
agree the same progenitor cell produces the different
materials. It has been suggested that the origin of these
tumors is odontogenic or from periodontal ligament. but
microscopically identical neoplasms w ith cementum­
like differentiation also have been reported in the orbital.
frontal. ethmoid, sphenoid, and temporal bones, leaving
these prior theories of origin open to question. Today,
many authorit ies prefer to designate the cementum-like
material present in ossifying fibromas as a variation of
bone. The designations ossifying fibroma, cernento­
ossifying fibroma , and cementifying fibroma are all appro­
priate for this tumor and continue to be used by many.
In spite of this, however, it is agreed that these are the
same lesion and are classified best as osteogenic neo­
plasms. In this section , all of these variat ions wi ll be com ­
bined under the term, ossifying fibroma.

Clinical and Radiographic Features
The epidemio logy of OSSi fyi ng fibroma is unclear because
ma ny previous reports con fused focal cementa-osseous

dysplasia wit h true ossifying fibroma s. It appea rs ossi­
fyi ng fibromas occur over a wide age range w it h the
greatest number of cases encountered during the third
and fourt h decades of life. There is a definite female
predi lection, w ith the mandible involved far more often
than the maxi lla. The mandi bular premo lar and molar
area is the most common site.

Small lesions seldom cause any symptoms and are
detected only on rad iographic examination. La rger tumors
result in a painless swelling of the involved bone (Figure
14-51); they may cause obvious facial asymmetry, w hich
on occasion reachesgrotesque size. Pa in and paresthesia
are rarely associated wi th an ossifying fibroma.

Radiographica lly, the lesion most often is well defined
and unilocu lar. Some examples show a sclerotic border.
Depending on the amount of calc ified material produced
in the tumor, it may appear completely radiolucent , or
more often varying degrees of radiopacity. True ossifying
fibromas that become largely radiopaque with on ly a thin
radiolucent periphery are uncommon; many reported
examples with this radiographic pattern like ly represent
end-stage focal cernento-osseous dysplasia . Root diver­
gence or resorption of roots of teeth associated with the
tumor may be noted. Large ossifying fibromas of the
mandible often demonstrate a characteristic downward
bowing of the inferior cortex of the mandible.

Histopathologic Features
At surgical exp loration , the lesion is well demarcated
from the surrounding bone, thus permitting relatively
easy separation of the tu mor from its bony bed. A few
ossifying fibromas w ill show grossly and microscopicall y
a fibrous capsule surrou nding the tumor. Most are not
encapsula ted but are well demarcated grossly and micro­
scop ically fro m the surrou nding bone.
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figure 14-52 • Ossifying fibroma . Gross specimen showing a
well-circum scribed tumor that shelled out in one piece.

Figure 14-53 • Ossify ing fib roma. This low-magnification
photomicrograph showsa well-circumscribedsolid tumormass.
Trabeculae of bone and droplets of cement um-like material can be
seen formingwithin a background of cellular fibrousconnective
tissue.

Figure 14-54 • Ossifying fibroma. High-power photomicrograph
showing a mixture of woven bone and cementum-likematerial.
Note the spherulesdemonstrating peripheral brush borders (arrow) .
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On gross examinat ion. the tumor is usually submitted
in one mass or as a few larg e pieces (Figu re 14-52). Ossi­
fy ing fibromas con sist of fibrou s tissue that exhibits
vary ing degrees of cellu lar ity and contains minerali zed
material (Figure 14-53). The hard ti ssue portion may be
in the form of trabeculae of osteoid and bone or
basophilic and poo rl y cellu lar spherules that resemble
cementum. Admi xtures of the two types are typ ical. The
bon y trabeculae vary in size and frequently demonstrate
a mixture of woven and lamellar patt erns. Peripheral
osteoid and osteobla stic rimming are usuall y present.
The spherules of cementu m-like material often demon­
strate peripheral bru sh borde rs that blend into the adja­
cent connective tissu e (Figu re 14-54). Significant intrale­
sional hemorrh age is unusual. Variation in the types of
minera lized material produced may be helpful in distin­
guish ing OSSifying fib roma from fibrou s dysplasia. which
has a more uniform patte rn of osseous differentiation.

Treatment and Prognosis
The circ umscribed nature of the OSSifying fibroma gen­
erally perm its enucleation of the turnor with relative ease.
Some examp les. however. wh ich have grown large and
destroyed considerable bone. may necessitate surgical
resectio n and bone graft ing. The prognosis. however. is
very good, and recurrence after removal of the tumor is
rare ly encountered. There is no evidence that ossifying
fibromas ever undergo malignant change.

JUVENILE OSSIFYING FIBROMA (JUVENILE
ACTIVE OSSIFYING FIBROMA; JUVENILE
AGGRESSIVE OSSIFYING FIBROMA)
The juven i le ossi fying fi broma is a controversial lesion
that has been di stinguished from the larger group of
ossify ing fibromas on th e basis of the age of the patients.
mo st common sites of invol vement, and clinical
behavior. Two different neopla sms have been reported
under the term , and disagreement exists over the spec­
trum of what should be accepted as juveni le OSSifying
fibromas. Although the two forms demonstrate different
histopathologic and cl inical features. several investiga­
tors have chosen to comp romise and accept two pat­
terns of juvenile OSSifying fib roma: (1) t rabecula r and
(2) psammomatoi d.

Clinical and Radiographic Features
No sign ificant sexual pred ilection is noted in eit her form.
In most instances. the neoplasms grow slowly. are well­
ci rcumscr ibed. and lack cont inuity wi th the adjacent
normal bone. The lesions are circumscribed radiolu cen­
cies that in some cases contain central radiopacities
(Figure 14-55) . Those present w it hin a sinus may appear
radlodense and often create a clouding that may be con­
fused with sinusitis.
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The age at diagnosis varies . with reported cases
occurr ing in patients from less than 6 months to over 70
yearsof age. Alt hough both patterns revea l simil ar radio­
graphic features and growth patterns. the trabecular
form is diagnosed initially in younger patients. The mean
age of trabecular juvenile ossifying fibromas is approx i­
mately II years. whereas the age of patients diagnosed
with the psammomato id variant approaches 22 years.
Both patterns occur in either jaw but reveal a maxill ary
predominance. Although many of these tumors are ini­
tially discovered upon routine radiographic examinat ion.
cortical expansion may result in cli nicall y detectable
facial enla rgement. The psammomatoi d variant fre­
quently appears outside of the jaws. wi th over 70%
arising in the orbital and frontal bones and paranasal
sinuses.

Complicat ions secondary to the neopl asm are typ i­
cally due to impin gement on neighbo ring struc tu res.
With persistent growth. lesions arisi ng in the parana sal
sinuses penetrate the orbita l. nasal. and crania l cavities.
Nasal obstruct ion. exophthalmos. or prop tosis may be
seen. Ra rely. temporary or perma nent bli ndness occurs.

Intracranial extension has been discovered in neo­
plasms arising adjacent to the cribr iform plates. Because
of the circumscr ibed growth patte rn of the tumor. the
frontal lobe is typi call y elevated w ithout any associated
neurologic signs. Ra rely. intracrania l extension has
resulted in meningitis. w ith one report of a maxillary
tumor leading to convu lsions and death from pneumo­
coccal meningitis.

Figure 14· 55 • Juvenile ossifyingfibroma. Computed tomog­
raphy (CT) scan showing a large tumor involving the left maxilla
and maxillary sinusof a 12-year·old girl. Clinically, the tumor was
growing rapidly.
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Histopathologic Features
Both patterns are typ icall y nonencapsulated but well
demarcated from the surroundi ng bone. The tumor con­
sists of cellular fibrous co nnec tive tissue that exhibits
areas that are loose and other zones that are so cellul ar
that the cytoplasm of individual cells is hard to discern
because of nuclear crowding. Myxomatous foci are not
rare and often are associated w ith pseudocystic degener­
ation. M itotic figures can be found but are not numerous.
Areas of hemorrhage and small clusters of multinucleated
giant cells are usually seen.

The minerali zed component in the two patterns is very
diffe rent. The trabecular variant shows irregular strands of
highly cellular osteoid encasing plump and irregular osteo­
cytes (Figure 14- 56). These strands often are lined by
plump osteoblasts and in other areas by multinucleated
osteoclasts. In contrast. the psammomatoid pattern forms
concentric lamellated and spherical ossicles that vary in
shape and typically have basophilic centers w ith periph­
eral eosinophilic osteoid rims (Figure 14-57). A peripheral

Figure 14·56 • Juvenile ossifyingfibroma. Trabeculae of cellular
woven bone are present in a cellular fibrous stroma.

Figure 14 -57 • Juvenileossifyingfibroma. Cellular fibrous con­
nective tissue containing spherical ossicles with basophilic centers
and peripheral eosinophilic rims.
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brush border blending into the surro unding stroma is noted
in many of the osslclcs. Occasiona lly. individua l ossicles
undergo remodeli ng and form crescentic shapes.

Treatment and Prognosis
The cli nical management and prognosis of the juvenil e
ossi fy ing fib roma are uncertain . Although many tum ors
demon strat e slow but progr essive growth, some juvenile
ossi fyi ng fibroma s demonstrate rapid enlargement. The
more aggressive neop lasms tend to arise in infants an d
young children.

For smalle r lesions,complete local excision or thorough
curett age appears adequa te. For some rapidly growing
lesions. wider resection may be requi red.

In contrast to the negligible recurrence rate seen in
the common types of ossifying fibromas. recurrence
rates of 30% to S8% have been repo rted for juvenile
ossifying fibromas. Mal ignant t ransformat ion has not
been doc ume nted .

OSTEOMA
O steo mas are benign tumors composed of mature com­

pact or cancello us bone. Osteomas are essent ia lly
restricted to th e cranio facial skeleton and rarely. if ever.
are diagnosed in other bones. There Is some quest ion as
to w hether osteomas rep resent tru e neoplasms. and not

all lesions designated as an "osteoma" may represent a
single entity. Some likely represent the end stage of an
in jury or inflammatory process or the end stage of a
hamartomatous process, such as fibrous dysplasi a. The
common palatal and mandibular to ri and buccal exos­
toses (see page t 8) are not considered to represent
osteomas. although they are histopathologically iden­
tical to osteomas. Because many osteomas are small.
asymptomatic lesions. there is lit tl e reliab le information
as to their true frequency.

Figure 14 ·58 • Osteoma. The radiog raph shows a pedunculated
cancellousosteomaarisingfrom the lingualsurface of the
mandib le near t he crest of t he alveolar ridge.
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Clinical and Radiographic Features
Osteomas of the jaws may arise on the surface of the bone,
as a polypoid or sessile mass (periosteal osteoma ). or
they may be located in the medullary bone (endostea l
osteoma). Most jaw osteo mas are detected in young

adu lts and are generally asymptomat ic, solita ry lesions.
There is little valid informa tion as to w hether there is any
gender predilectio n. The most common gnathic locat ions
are the body of the mandible or thecondy le. W hen located
in the body, most os teo mas occur posterior to the pre­
molars on the lingual surface.

Periosteal osteo mas appea r as slowly growing masses
on the sur face of the mand ib le or maxilia . Some types
may reach a large size, result ing in facial deformity. Small
endostea l osteomas a rc asymptomatic. but la rge lesions

cause a slowly progressive enlargement of the affected
area.

An osteoma involving the mandibular condyle may
cause a slowly progressing shift in the patient 's occlu­
sion, wi th deviat ion of the midline of the chi n towa rd the
unaffected side. Ot her repo rted signs and symptoms
incl ude facia l swel ling. pai n, and limited mo uth opening.

Condylar osteomas are considered by some to be a
true neopl asm, whe reas others designate them as hyper­
ostoses. Distin gui shin g this pr ocess from condylar
hyperp lasia can be di ff icult ; however, condylar osteomas
are ty pica lly lobulated. w hereas the condyle retains its
original shape w hen hyperplas tic. Osteo mas arising in
the para na sal sinuses may cause such symptoms as

sinusitis, headache. or ophtha lmologic manifestations.
Radiograph icaliy. osteomas appear as circumscribed

sclerotic masses . Periosteal osteomas may show a uni­

form sclerotic pattern or may demonstrate a sclerotic
per iphery with a cent ral trabecular pattern (Figure
14-S8) . Smaller endosteal osteomas are difficult. if not
impossible. to differenti ate fro m foci of sclerotic bone

figure 14-59 . O steoma. This compact osteo ma is composed of
dense bone. with only minimal marrow elements.
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representing the end stage of an inf lammatory process
(condensing osteit is. focal chronic sclerosi ng osteomye­
litis) or from noninflammatory foci of sclerotic bone (idio­
pathic osteosclerosis). Th e true nature of these osteomas
ca n be confirmed only by docume ntation of continued
growth.

Histopathologic Features
Compact osteom as are composed of norma l-appea ring
den se bone show ing minimal marrow tissue (Figure
14-59). Cancell ous osteomas are composed of trabec­
ulae of bone and fibrofatty marrow. Osteobla st ic acti vit y
may be fairl y prominent.

Treatment and Prognosis
larger osteomas of the mand ibular body causing symp­
toms or cosmetic deformi ty are treated by conservative
surgica l excision. Small . asymp tomat ic osteomas. partic­
ularly tho se located endosteall y. probably do not need to
be treated but shou ld be observed periodicall y. Because
of the frequency of associated symptoms. osteomas
arising in the condyle are usually removed surgically.
Large lesions mandate condy lectomy. w hereas periph eral
osteomas are treated by local resection. Osteomas are
completely benign . and patients do not experience malig­
nant change or recurrences after excision.

GARDNER SYNDROME
Gardner syndrome is a rare disorder that is inherited as
anautosomal domina nt trait wit h near 100 % penetrance;
approximately one third of casesoccur spontaneously and
appear to represent new gene mutat ions. The responsible
gene has been mapped to chromosome 5. Gardner syn­
drome is considered to be part of a spectrum of diseases
characterized by familial colorcctal polyposis. In addition
to the colonic manifestation s, other gastrointe stinal
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abnormalitiesare seen along with a variety of findings that
may involve the skin. soft ti ssues. retina . skeletal system.
and teeth. Several of the extracolonic manifestations are
distinctive and have led to the discovery of the syndrome.

Clinical and Radiographic Features

The reported prevalence of Gardn er syndrome varie s
from I :8.300 to I: 16.000 live birt hs. The associated
colonic polyps typicall y develop duri ng the second
decade; and because these are adenoma to us, they ulti­
mately tra nsform into adenocarcinoma. In addi tion.
detect ion of extracolonic pol yps is not rare in the small
intesti ne or stomach. w it h a small percentage exhibi ti ng
carcinomatous transforma tion.

Up to 90% of patients wi th Gardner syndro me demon­
strate skeletal abnorma lities. the most common of which
arc osteomas. Although the osteomas may affect any part
of the skeleton. the most comm only involved areas are
the skull . parana sal sinuses. and the mandible. Wh en
gnathic lesion s are seen. they often occur in the region of
the mand ibular angles and arc frequent ly associated wi th
prom inent facia l deform ity (Figure 14-60). The osteomas
are usuall y noted during puberty and precede the devel­
opment of. or any symptoms from . the bowel polyps
(Figure 14-61). Most pat ients demonstrate between three
and six osseous lesions. The osteomas appear as area s
of increased radio density that vary from slight thicken­
ings to large masses. On occasion, large osteomas of the
mandible or condyle wi ll limil the mand ibular opening.
Dental abnormaliti es include an increased prevalence of
odontomas. supernumerary teeth. and impacted teeth.
Alt hough up to 20% of affected pat ients demonstrate
supernu merary teeth . the frequency of extra teeth is not
nearly as high as that noted in cleidocranial dysp lasia.

Most patie nts show one or several epidermoid cysts
of the skin (Figure 14-6 2). Desmoid tumors (locall y

Figure 14-60 • Gardner syndrom e. Panoramic radiograph showing multip le osteomas of the mandible.
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aggressive fib rous neop lasms) of the soft tissue arise in
approximately 10% of affected patients. These lesions
are three tim es more frequent in females and often
develop in the abdo min al scar that forms after colectomy.

Alt hough lesser know n, an incr eased prevalence of
thyroid carcinoma also is noted, with females demon ­
strating a 100- fold increase. In addition, pigmented lesions
of the ocular fundu s are evident in nearl y 90% of affect ed
pat ients. Identificati on of thi s ocular abnorma li ty is useful
when evaluati ng pati ents for the syndrome.

Figure 14 -61 • Gardner syndrome . A segment of resected large
bowel showing polyp formation (arrow) .

Figure 14-62 • Gardner syndrome. This patient has multiple,
large epidermoid cysts. (Courtesy of Dr. William Welton.)
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Histopathologic Features
Histopatho logically, the osteom as are generall y of the
compact type. An individual lesion cannot be differenti­
ated mic roscopica lly fro m a soli tary osteoma.

Treatment and Prognosis

The major problem for patients wi th Gardner syndrome
is the high rate of malignant tra nsformation of bowel
pol yp s into invasive adenocarc inoma . By age 30, about
50% of pat ient s w ith Gardner syndrome w ill develop col­
orectal carcinoma. The frequency of malignant change
app roaches 100% in older pat ients.

Prophy lact ic co lectomy is usually recommended.
Removal of jaw osteomas and epidermo id cysts for cos­
metic reasons sometimes may be indica ted, but the long­
term prognosis depends on the behavior of the bowel
adenocarcinomas.

OSTEOBLASTOMA AND OSTEOID
OSTEOMA
Osteob la stoma is a benign neoplasm of bone that arises
from osteoblasts. The features of this tumor closely
resemb le those present in the cementoblastoma. A
number of noted authorit ies in orthopedic pathology con­
sider cementoblastoma and osteoblastoma to be identical
lesions and prefer to designate both as osteoblastomas.
Because of significa nt radiograph ic and histopathologic
similari ties, the prim ary difference between an osteoblas­
toma and a cernentoblasto rna indeed depends on whether
the lesion is fused to a tooth or not , and this abilit y is
most likely due to the final histogenesis of the tumor cell
responsi ble. Because of these simil arities, cernentoblas­
torna is presented in the next section of thi schapter rather
than in Chapter 15.

Clinical and Radiographic Features
Osteoblastoma. Ostcoblasto rnas are rarelyencountered

and represent less than I % of all bone tumors. The most
frequent ly affected bones are the vertebral column,
sacrum, calvarium, long bones, and the small bonesof the
hands and feet. For those developing wit hin the jaws, there
is a slight mand ibular predilection, wi th most examples
arising in theposterio r regions. A slight malepredominance
is noted, and approxlma tely 85% occur before age 30.

Mos t osteob lasto mas are between 2 and 4 ern, but
they may be as large as 10 cm. Pain is a common pre­
senti ng feature. In contrast to the osteoid osteoma (see
the followi ng paragraph), the pain associated with an
osteoblastoma is not as well relieved by aspi rin . Radio­
grap hica lly, the osteob lastorna may appea r as a well­
defined or ill-defined radiolucent lesion often w ith patchy
areas of minerali zati on (Figure 14-63). Other lesions
demonstrate considerable mineralization. Al though fre­
quently noted in osteoid osteomas, reactive sclerosis
surrounding the lesion is not a constant feature.
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Osteoid osteoma and osteoblastorna are closely
related benign bon e tu mors . There is general agreement
that the histopathologic featu res of these two lesions are
Identical, but it has been shown that the tum or nidus in
osteoid osteomas contains a concentration of peripheral
nerves not seen in other fibro-osseous neoplasms. In
addition, the tum or prod uces prostaglandins tha t result
in significa nt pain that is relieved by prostaglandin
inhibitors such as aspi rin. Classically, the distinct ion
depends on the size of the lesion, w ith osteoid osteoma
being under 2 cm and osteoblastoma being larger than
2 cm. Some authors prefer to classify both of these
lesions as osteoblastomas.

Osteoid osteomas occur most often in the femur. tibia.
and phalanges. They are very rare in the jaws. Pa in is the
most common presenting symptom. It is usuall y noc­
turnal in nature and allevia ted by salicylates. Radio ­
graphically, the osteo id osteoma appears as a well ­
circumscribed radi olucent defect , usuall y less than I cm
indiameter. with a surrounding zone of reactive sclerosis
of varyi ng thickness. A small radiopaque nid us may be
present, result ing in a target like appearance radio­
graphically (Figure 14-64).

A small gro up of osteoblastomas (aggressive osteo­
blastomas) is characteri zed by more atypica l hlsto­
pathologic features and locally aggressive behavio r.
These tumors usuall y occur in older patients, wi th most
being over 30 years of age. A variety of bones, including
the mandible, may be involved. Pain is a commo n
symptom and may be severe. Radiograph ically, these
lesions show the featu res of conventional osteobla s­
tornas but tend to be larger.

Histopathologic Features
The lesions reveal minerali zed material that demon­
strates pro minent reversal lin es. The mat erial may be
present in large sheets or irreg ular trabeculae. At the

Figure 14-63 • O steobl astom a. Computed tomography (CT )
image showing a large. destructive radiolucent and radiopaque
les ion of the mandible. (Courtesy of Dr. Ed Marshall.)
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periphery of the large masses and surrou nding the tra­
beculae are scattered multinucleated osteoclast- like
cells and num erous osteob lasts that have ample cy to­
plasm and hyperchromat ic nuclei (Figure 14- 65). The
supporting stroma consists of loose fibrous connective
tissue that contains scatte red dilated vascu lar channels.
Focal areas of hemorrha ge are not rare, and osteoblas­
tomas occasionally exhibit a central zone of increased
vascula ri ty.

Microscopica lly. aggressive osteoblastomas are char­
acterized by the presence of large (epithelioid) osteo­
blasts wi th increased mito tic activi ty and nontrabecular
sheets or lacelike areas of osteoid producti on. On occa­
sion, osteoblastornas may demonstra te a rich cellularity
tha t has led to erroneous diagnoses of osteosarcoma.
Differentiation between some osteoblastomas and low­
grade osteosarcomas may be very diffic ult. Some low ­
grade osteosarcomas may closely resemb le the micro-

Figure 14 -64 • Osteoid ost eoma. A circumscribed. mixed radio­
lucent and radiopaque lesion near the apex of mesial root of
mandibular first molar. The patient had dull. noctu rnal pain that
was relieved by aspirin. (Courtesy of Dr. Ellen Eisenberg.)

Figure 14-65 • O steoblasto ma. High-power photomicrograph
showing irregular bony trabeculae with prominent osteoblastic
rimming and osteoclasts.
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Figure 14 -66 • Cementoblasto ma. A. A densely mineralized mass is seen at the apex of the distal
root of the first molar. The root is partially resorbed. B, The surgical specimen shows that t he mass
is attached to the root. (Courtesy of Dr. John Wright.)
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scopic app earance of osteoblastornas, and some lesions
may have microscopic featu res interm ediate between
asteob lastoma and osteosarcoma .

Treatment and Prognosis
Most cases of osteoid osteo ma and osteob lastoma are
treated by local excisio n or curettage. The prognosis is
good, and some lesion s will regress even after incom­
plete excision . A small number of lesions wi ll recur; in
rare instances. an astcoblastoma may undergo transfor­
mation in to an osteosarcoma . Although about 50% of
agg ress ive osteoblasto rnas wi ll recur, metastasis or
death fro m the tu mor has not been reported.

CEMENTOBLASTOMA (TRUE CEMENTOMA)
Cementoblastoma is an odontogenic neopl asm of
cernentoblasts, and many authorit ies beli eve this neo­
piasm represents the on ly tru e neoplasm of cementu m.

Clinical and Radiographic Features
Ceme ntob lastomas are rare neoplasm s, representing less
than 1% of all odo ntogenic tum ors. Greater than 75%
arise in the mandible. with 90% aris ing in the moia r and
premo lar region . Almost 50 % involve the fir st perman ent
molar. Cementob lastomas rarely affect deciduous teeth.
There is no significant sex pred ilection. The neoplasm
occurs predomi nant ly in children and young adu lts, w ith
about 50% ari sing under the age of 20 and 75% occur ­
ring before 30 years of age. Pain and swell ing are present
in approximately two thirds of repor ted patients.

Radiographica lly, the tumor appears as a radiopaque
ma ss that is fused to one or more tooth roots and is sur­
rounded by a thi n radiol ucent rim (Figure t 4-66) . The
outline of the root or roots of the involved tooth is usu­
all y obscured as a result of root resorption and fusion of
the tumor w ith the tooth.

Figure 14 ·67 • Cementoblastoma. l ow-power photomicrograph
showing the tumor attached to the roots of the tooth.

Histopathologic Features

The hist opathologic presentation of cementoblastoma
closely resemb les that of osteoblastorna, w ith the pri ­
mary dis tingu ishing feature being tumor fusion with the
involved tooth (Figure 14-67). The majority of the tumor
consists of sheets and th ick trabeculae of minerali zed
mater ial w it h irregu lariy placed lacunae and prom inent
basoph ili c reversal lines. Cellula r fibrovascuiar ti ssue is
present between the minerali zed t rabeculae. Mu lt inucle­
ated giant cell s often are present. and the mineralized
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Figure 14-68 • Cem entob lastoma. Mineralized t issue containing
numerous plump cementoblasts.

trabec ulae a re frequ en tly lined by pro mine nt blas tlike
cells (Figure 14-68) . Th e periphery of the les ion, co rre ­
sponding to the radiolucent zo ne seen on the radiograph,
is composed of unca lctfted matrix. which ofte n is
arranged in radi at ing co lumns.

Treatment and Prognosis

Treatm ent of a ce rnento blas toma usua lly co ns ists of sur­
gicaiextrac tion of the tooth togethe r with the at tached ca l­
cified mass. Surgica l excision of the mass wit h root a mp u­
tation a nd endodo ntic treatment of the involved toot h may
be conside red . The prognos is is excellent. an d the tumor
does not recur afte r total removal. Prog ressive growt h of
the tumor afte r extraction of the invo lved too th a nd incom ­
plete remova l of the ma ss has bee n doc umented.

CHONDROMA
Chondromas are benign tumors composed of mature
hyaline ca rt ilage. Chondromas a re one of the more com ­
mon bon e tumors and are located most often in the short
tubula r bones of the hands and feet. A diagnosis of chon­
droma in th e jaws, facia l bones. a nd base of the skull
should be viewed with grea t skepticism beca use man y
so-ca lled benign chondromas of the cra niofacia l com­
plex have rec urred and acted in a ma lignant ma nn er. No
major series has repo rted ench ond romas ar is ing in the
craniofacia l bo nes. In spite of this . individu al reports a nd
sma ll series of gna thic chondromas ca n be found . with
most exa mp les tho ught to arise from ves tigial cartilagi ­
nous rests. Such rests are located in the anteri or max­
illa , symphysis, coronoid process , a nd co ndyle.

Clinical and Radiographic Features

Chond romas us ua lly ari se in the third and fourt h decades
witho ut a s ignificant sex pred ilect ion. Mos t gnat hic
examp les have been fou nd in the condy le or anterior
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ma xilla of adu lt pat ien ts . Whe n a ris ing in the jaw. most
chon dromas a re painless a nd s low ly growing tumors.
Tooth mobility an d root resorption are noted occasion­
ally. Radiographically, chondromas typ ica lly appear as
rad iolucen cies with ce ntral a reas of radiopacity.

In most cases, chondromas arise in a sing le sit e. Mul­
tiple a nd widespread involvement with a tendency to be
unilatera l is termed Oili er disease. In an other presenta ­
tion termed Maffucci syndro me . ske leta l chondro­
rnatos ls is seen in associat io n with soft ti ssue angi omas .

Histopathologic Features

Histopathologically. a chond roma appears as a circum ­
scribed mass of ma tu re hyal ine cartilage that typica lly
de mo nst rates well-fo rmed lacunae con taining sma ll
chondrocytes with pale cytoplasm and sma ll. round
nuc lei. On occasion . the microscopic disti nct ion between
a benign cho ndro ma a nd a low-grade chondrosa rcoma
of the jaws is d ifficu lt (see page 57 9).

Treatment and Prognosis

It is wise to cons ider a ny les ion dia gn osed as chondro ma
of the jaws to represent a potenti al cho ndrosarco ma .
Treat me nt is d irected towa rd total su rgica l remova l of the
tum or. Condyla r exa mples a re usu a lly trea ted by
co ndy lecto my.

CHONDROMYXOID FIBROMA
The chondromyxold fibroma is a n uncommo n benign
neoplasm accou nting for less tha n I % of a ll primary
bo ne tumors. It Is loca ted most commonly in the meta­
physea l region of th e lon g bo nes. Chondromyxo id
fibromas ra re ly involve the jaws.

Clinical and Radiographic Features

Chondromyxoid fibro mas of the jaws have been enco un­
tered in patien ts ra nging in age from 10 to 67 years. The
mean age of occurrence is approxtrnat ely 30 yea rs. with
the majority discovered in the second and th ird decades.
There Is no gender predilection . Of the reported cases in
the jaws. about three qua rte rs occu rred In the mandible.
In about one fou rth. pain wa s an init ia l symptom. and
swe lling was noted in approximately three fourths. Some
ca ses have been asymptomatic, being detected onl y on
a radiogra phic exam ination.

Rad iograph ically. the lesion is a circumscribed radio­
luce nt defect with sclerotic or sca lloped ma rgins . Cen­
t ral radiopaci ties somet imes are present w ith in the
lesion . On initial pre sentation, the s ize of reported chon­
dromyxoid fibromas var ied from I to 6.5 em .

Histopathologic Features

The tumor consists of lob ulated a rea s of spi nd le-shaped
or stellate cells with abundant myxoid or chondroid
inte rce llular substa nce. The lobules charac teristica lly
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Figure 14-69 • Chondromyxoid fibroma. Well-circumscribed
tumorconsisting of nodular myxoid tissue with scattered giant cells.
The inset demonstrates a focus of cartilaginousdifferentiation.

are separated by zones of a more cellular ti ssue com­
posed of spindle-s haped or round cells w it h varyi ng
numbers of multinucleated giant cells (Figure 14- 69).

Large pleomorphic cells that may cause confusion
with chondrosarco ma may be seen. Focal areas of calci­
ficati on and spicules of residual bone also may be present
wit hin the tumo r.

Treatm ent and Prognosis
Alt hough the ehondro myxoid fibroma is a benign tumor,
approxim ately 25% of cases in the long bones recur after
curettage. Some or thopedic surgeons recommen d block
excision as the initial treatment. Generally. chondro­
myxoid fibromas of the jaws have been small and treated
by cure ttage; recurrence is uncommon. Because of the

lobular growth and associat ed scalloped marg ins, large r
gnath ic lesions appea r to justify resection in an attempt
to prevent recurrence.

Differential diagnosis between a chondromyxoid
fibroma and myxoid chondrosarcoma may be difficult.
Examples of both underdiagnosis and overdiagnosis.
with resultant improper trea tment. have been described.

SYNOVIAL CHONDROMATOSIS
(CHONDROMETAPLASIA)
Syn ovia l chondromatosis is a rare, ben ign. nonneo­
plastic art hropathy characterized by the metaplast ic
development of carti lagi nous nodules wi th in the synovia l
membran e. The cause is unkn ow n.

The process ty pica lly proceeds th rough three stages.
In the firs t stage, foci of metapla stic cart ilage arise in the
synovia l linin g. W ith time , these foci inc rease in size and
begin to detach , with car til aginous mat erial present in
both the synovial membrane and the joint . In the final
stage, metaplastic cartilage is found only in the join t.

ORAL & MAXILLOFACIAL PATHOLOGY

Figure 14-70 . Synov ial chondromatosis. Photomicrograph
from one of many nodules removed at t he time of synovectomy.
The carti lage shows some degree of atypia. and in a different clin­
ical setting this histopa thology could be interpreted to represent
a low-grade chondrosarcoma.

Clinical and Radiographic Features
The di sease mo st common ly affects large joints, such as
the knee. elbow, hip. and shoulder. The number of reported
cases involving the temporomandibula r joint (TMJ) is
less than 100. The disease is usually limited to one joint.

Synovial chondromatosis of the TMI occurs over a
w ide age range, but most affect ed pat ients are middle­
aged. In contrast to the fi ndings in oth er joints, there is
a predilec tion for females. Pe riar ticu lar swelli ng, pain,
crepi tus. and lim itation of join t motion are usually
present. Th ese feat ures are common to a nu mber of

path oses involving the TMI and are not diagnostic for
synovi al chondromatosis. In rare instances. the disease
may produce no symptoms.

Radiograph icall y, the most com mon feature is the
presence of loose bodies in the joi nt. These consist of
rounded. irregularly shaped , and variably sized radi­
opaque str uct ures in the region of the joint. Other fea­
tures include irregularity of the joint space, widened joint
space. and irregularity of the condylar head.

These findings, however, are not diag nostic of syn­
ovial chondromatosis and may be seen in other degen­

erative jo int diseases. The absence of loose bodies does
not preclude a diagnos is of synovia l chondromatosis.
Computed tomography (CT) scans and magnetic reso­
nance imagi ng (MRf) have been advocated as more spe­
cific diagnostic imaging proce dures.

Histopathologic Features
Nodules of cartilage are present wi th in the synovium and
lie loose in the joint space. As many as 100 nodu les may
be present. These carti lagi nous nodules often become
calcif ied and may ossi fy. The cartilage may appear atyp­
ical wi th hyperchrom ati c and bin ucleated chondroeytes
(Figure 14-70). In another cli nical situatio n. these fea-
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tures would suggest a diagnosis of chondrosarcoma. but
these changes are not considered significant in sy nov ial
chondromatosis.

Treatment and Prognosis
Forpatie nts w it h synovia l chondromatosis, the involved
synovium and all loose bodies are removed surgica lly.
Some surgeons advocate total synovectomy to prevent
recurrence. Meniscectomy may be necessary if the disc
cannot be repaired. A few cases of erosion of the glenoid
fossa and cranial extension of the process have been
reported.

The prognosis is good. wi th a low frequency of recur­
rence after surgical excision. M alignant tran sformati on
of synovial chondromatosis of the TMJ has not been
noted. Most patients exper ience improved joint function
and pain relief after surgery.

DESMOPLASTIC FIBROMA
The desmopl ast ic fibro ma of bone is an uncommon
tumor of fib robla stic or igin. It is thought to be the osseous
counterpart of the soft tis sue fib romatosis (desmo ld
tumor) (see page 444) .

Clinical and Radiographic Features
Most examp les of desmoplastic fibroma of bone are dis­
covered in pat ients younger than 30 years of age. The age
range of reported gnathic examples is from 12 months to
46 years, w ith a mean of approximately 14 years. There
is no sex predilection. Although the metaphysea l regions
ofthe humerusand tibia are the sites of slightly more than
50% of all cases, the mandible is the fourt h most fre­
quently affected bone. Of the reported cases involving the
jaws. 90% have occurred in the mandible, most often in
the molar -a ngle-ascendin g ramu s area.

Although some tumors are associated with limited
opening, a painless swelli ng of the affected area is the
most common initial complaint . Radiograph ically, the
lesion appea rs as a unil ocular or occasio nally multi­
locular radio lucent area. The margins may be well ­
defined or i ll - defin ed (Figure t 4- 7t ) . The bone is
expanded, and the cor tex is thin ned; however, cortical
reaction is not present. If the lesion erodes thro ugh the
cortex. an accompanying soft tissue masswill be present.
When thi s occurs, it may be difficult to determine
whether the lesion is a desmop lastic fibroma of bone w it h
soft tissue extension or a soft tissue fibromatosis with
secondary extension into bone. The roots of teeth
involved in the lesion often show resorption.

Histopathologic Findings

The tumor is composed of small elongated fibroblasts
and abundant colla gen fibers (Figure t 4- 72). The degree
of cellularity may vary from area to area in a given lesion ,
and the cellular areas may show plumper fibroblasts and
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Figure 14·71 • Desmoplastic fibroma. III-defined, destructive
radiolucency of the anterior maxilla. (Courtesy of Dr. H.T. Daniel.)

Figure 14-72 • Desmoplasticfibroma. The tumorconsistsof a
cellular proliferation of fibroblasts arranged in interlacing fascicles.

!
less collagen. The fibrob lasts are not atyp ical. however,
and mitoses are essentially absent. Bone spicules may
be present at the in terface between the tumor and adja­
cent bone but are never an int egral part of the lesion.

Treatment and Prognosis

Alt hough the desmop lastic fibroma is considered to be a
benign tumor, it often behaves in a locall y aggressive
fashion. wit h extensive bone destruction and soft tissue
extension, so that rad ical surgery may be required to con­
tro l the disease. The treatment of choice is best deter­
min ed by the appa rent degree of cl inical aggressiveness
of each indiv idual lesion. Locali zed lesions with out evr-
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Figure 14-73 • Osteosarcoma. A, This patient shows a firm, painful swelling of the left maxilla of
recent onset. B, The periapical radiograph shows a dense sclerot ic change in the bone pattern.
(Courtesy of Dr. len Morrow.)

8

dence of cortic al perforation or soft t issue extension often
are managed adequately by thorough cu rettage. Lesions
exhi biting rapid growth. an ill-defined radiograph ic
appea rance, cor tical perfora tion . or soft tissue extension
often require segmenta l resect ion. Although metastases
do not occur and the long- term progno sis is good , the
lesion may be associated w ith con siderable morb idity.

It may be very difficu lt to disti ngu ish desmoplastic
fib roma of bone from well-different iated fibrosarcoma.
Some authorities suggest that all desmoplast ic fibromas
of bone be considered pote ntially malignant.

OSTEOSARCOMA (OSTEOGENIC SARCOMA)
Osteosarcoma is a malignancy of mesenchymal cells
that have the ability to produ ce osteoid or im mat ure
bone. Excluding hematopo ietic neoplasms, osteosar­
coma is the most comm on type of malignancy to origi­
nate with in bo ne. The ma jority of osteos arcomas de mon­

strate intr amedull ary or igin, but a small num ber may be
juxtacortica l (discussed in the following sectio n) or rare ly
extra skeletal.

Clinical and Radiographic Features
Extragnathic osteosa rcoma dem on stra tes a bimoda l age
distribution . M ost arise in patients between the ages of
10 and 20 years, w ith a lesser number diagnosed in adults
over the age of 50. The in it ial peak occurs during the
period of greatest bone growth; acco rdingly. most of
these osteosarcomas a rise in the dista l fem ora l and prox ­
ima l tibia l metaphyses. In older patients. the axia l
skeleto n and flat bones are involved most frequent ly:
Paget's disease and previo us irradiation are associated
w ith an inc reased prevalence.

Osteosarcomas of the jaw s are uncommon and rep­
resent 6% to 8% of all osteosa rcom as. These gnathic

tumors have been diagnosed in patients ranging from
young children to the elder ly, but they occu r most often
in the thi rd and fou rt h decades of life . The mean age for
patient s w it h osteosarcoma of the jaw is abou t 33 years.
w hich is 10 to 15 years older tha n the mean age for
osteosarcomas of the long bones. As is seen in extrag­
nath ic locati ons. a slight male predom inance is noted.

The maxilla and mandible are involved with about equal
frequency. Ma ndibular tumo rs arise more frequently in the
posterior body and horizontal ramus rather than the
ascending ramus. Maxillary lesions are discovered more
common ly in the inferior portion (alveolar ridge, sinus floor,
palate) than the superior aspects (zygoma, orbital rim).

Swell ing and pai n are the most com mon symptoms
(Figure 14-73). Loosening of teeth, paresthesia, and
nasal obstru cti on (in the case of maxi llary tumors) also
may be noted. Some patients report symptoms for rela­
t ively long periods befo re diag nosis. which indicates that
some osteosarco mas of the jaws grow rather slowly
(Figure 14- 74).

The radiographic findings vary from dense sclerosis
to a mixed sclerotic and radiolucent lesion to an entirely
radio lucent process . The peripheral border of the lesion
Is usually il l-defin ed and indist inct, making it difficult to
determi ne the extent of the tum or radiographically. In
some cases, an extens ive osteosarcoma may show only
mi nim al and subtle radiographic change w ith only slight
variat ion in the trabecular pattern . Occasionally, there is
resorp tion of the roots of teeth Involved by the tumor.
This featu re is ofte n descr ibed as "spiking" resorp tion as
a result of the tapered narrowing of the root. The "classic"
sunburst or sun ray appearance caused by osteophytic
bone production on the surface of the lesion is noted in
abou t 25% of jaw osteosarcomas. Ofte n. this is appre­
ciated best on an occlusal projection (Figure 14-75) .
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Figure 14-74 . Osteosarcoma. A, This massive tumor had been present for many months before the
pat ient sought treatment. S, Int raoral photog raph ofthe tumor mass. C. The panoramic radiograph shows
a "sunburst" pattern of trabe culation within the tumor.

An important early radiographic change in pat ient s
with osteosarcoma consists of a symmetric widening of
the periodonta l ligament space arou nd a tooth or several
teeth. Thi s is the result of tu mor lnfiltration aio ng the
periodonla l ligament space (Figure i 4- 76). Widening of
the per iodontal ligament space is not specific for
osteosarcoma and may be seen associated with other
maiignancies. Thi s radiographic finding. when accom­
panied by pain or discomfort and other minimai rad io­
graphic changes. may be of great importance in the early
diagnosis of jaw osteosarcomas.

Alth ough periapical, occlusal. and panoramic radio­
graphs often iead to the initia l diag nosis. CT scans are
excellent for demon strating the degree of in tramedullary
extension, tumo r calcification, cortical involvement . and
soft tissue involvement. Thesescansprove invaluable for
determining the extent of surgery.

Histopathologic Features
Osteosarcoma s of the jaws display considerable histo­
patho logic variabil ity. The essential microscopi c cr ite-

Figure 14-75 • Osteosarcoma. Occlusal radiograph demon ­
st rat ing prominent exophytic t umor bone production on t he
buccal surface of the mandible. resulting in the "sunburst" pat­
tern. (Courte sy of Dr. l ewis Gilbert. )
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rion is the di rect production of osteoid by malignant mes­
enchymal cells (Figure 14-77). In addition to osteoid . the
cells of the tumor may produce chond roid materia l and
fibrous connect ive tissue. The tumor cells may vary from
relatively uniform round or spindle-shaped cells to highly
pleomorphic cells w it h bizarre nuclear and cytoplasmic
shapes. The amount of mat rix materia l produ ced in the
tumor may vary considerably. In some instances. osteoid
productio n may be very min imal and diff icult to demon­
stra te. Most osteosarco mas of the jaws tend to be better
differenti ated than osteosarco mas of the extragnathic
skeleton .

Figure 14-76 . Osteosarcoma . This 26 -year-old female pre­
sented wit h a 6-cm painful tumor of the anter ior mandible. The
periapical radiograph shows wideningof the periodontal ligament
spaces and a mott led radiopacity superimposed on the teet h.
(Courtesy of Dr. Charles Ferguson.)

Figure 14-77 • O steo sarcom a. Anaplastic tumor cells forming
cellular disorganized bone.
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Depending on the relative amounts of osteoid, carti­
lage. or collagen fibers produced by the tumor. many
pathologists subclassify osteosarco mas into the following
types:

• Osteoblast ic
• Chondroblast ic
• Fibroblastic
These histopa thologic subtypes. however. do not have

any great bearing on the prognosis. Other less commonly
encountered histopathologic var iatio ns include malig­
nant fibrous histiocytoma-l ike. small cell. epithelioid.
telangiectati c. and giant cell ric h.

Cho ndrob lastic osteosa rcom as constitute a substan­
tial propo rt ion of all osteosarcomas of the jaws. Some
examples may be composed almost entirely of malignant
cart ilage growing in lobu les with on ly small foci of direct
osteoid production by tumor cells being identified (Figure
14-78). Such lesions. howeve r. should be classified as
osteosarcomas rather than chondrosa rcomas .

Low -grad e. well-di fferentiated osteosarcomas may
show only minima l cellu lar atypia of the lesional cells
and abundan t bone formation. On microscopic exami­
nat ion . these lesions may be di ff icul t to differenti ate from
benign bone lesions. such as fibrous dysplasia or ossi­
fyi ng fibro ma.

Treatment and Prognosis
Many past and present investigators believe osteosar­
com a of the jaws is less aggressive tha n those occurring
in the long bones. Most gna thic osteosa rcomas are low­
grade. and metastases are seen less freque ntly. Despite
these findings. many current clinicopathologic studies
fail to support th is conte ntion and believe osteosarcomas
of the jaws are aggressive neoplasms. The most impor­
tant prognostic indicator is the abi lity to achieve initial
comp lete surgical removal. a feat that is much more dif­
ficul t to achieve in the jaws than the long bones. The
aggressiveness of gnat hic osteosarcoma remains an area

Figure 14-78 . Osteosarcoma. This tumor produced a combina­
tion of malignant cartilage and bone.
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of con troversy that is diff icult to resolve because of the
rarity of the neop lasm and the lack of consistent ly
applied diagnosti c criteria .

Multicenter investigat ions of different therapies to
osteosarcoma of long bones have led to an improved
prognosis that now app ears superior to that associa ted
wit h gnathic neoplasms. Th ese pro toco ls involve neoad­
juvant (preope rative) chemot herapy fo llowed by radical
surgical excision w ith careful pathologic examinat ion of
the specimen to evaluate the chemot herape utic effects
on the tu mor. Adjuvant (postoperati ve) chemotherapy is
used and may be modi f ied if poo r histopathologic
response to the neo ad juva nt regimen is noted. Fou r- year
surviva l rates excee ding 80% have been demo nstra ted

with th is app roach by some investigators. Limited num­
bers of patients w ith jaw osteosa rcomas have been
treated w ith these protocols, and supe rio r results have
been clai med compared wi th surgica l treatment alone.
In addition, a systematic literat ure review of 20\ pa tients
with cra niofacia l osteosarcoma de monstra ted that

pat ients trea ted w it h ch emotherap y exhibi ted an
improved long- term surviva l regard less of the ability to
achieve com plete surgica l rem oval.

ln spite of the improved prog nosis in pat ients rece iving
chemotherapy, rad ica l surg ical excisio n remains the
mainstay of therapy. Because the tumor may extend for
some distance beyond the apparent cl inica l and radio­
graphic margins, local recurrence after surgery is a ma jor
problem. Local uncontroll ed di sease is more often the
cause of death for pat ients with jaw osteosarco ma than
are the effects of distant metastases. Mos t deaths from
uncontrolled local disease occur w ithin 2 yea rs of the ini­

tial treat me nt. Jaw osteosarcomas have less tendency to

metastasize tha n do osteosarcom as of long bo nes.
Although regional lymph nodes may be infrequent ly
involved. meta stases most often affect the lu ngs and
brain . W hen compar ing mandibu lar and maxil lary
osteosarcomas, metastasis is noted more frequent ly from
mandibu la r neoplasms, w hereas loca l recur rence is

associated more frequent ly w it h maxillary tum ors.
The prognosis remains serious. Vario us studies indi­

cate a 30% to 50% surviva l rate. Surviva l rates of up to

80% have bee n reported for patients receivi ng init ial rad ­
ical surgery. the best hope for permanent cure. Addit ional
prospect ive investigati on s of gnathic osteosarcoma
treated by neoadjuvant chemot herapy fo llowed by sur­
gical removal and adjuvant chemotherapy are necessary
in an attempt to con firm the most appropriate approach.

PERIPHERAL OUXTACORTICAL)
OSTEOSARCOMA

in cont rast to the usual form s of in tramedull ary osteosar­
coma, severa l varie ties originate adjacent to the cor tex

of the bone. initially grow outward from the surface . and
do not involve the und erl ying medulla ry cavity. The ter-
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minology used for these lesions by di fferent authors is
somewha t confusi ng. These periph eral (jux tacor tlcal)
osteosarcoma s usuall y occ ur in the long bones, but
examples involvl ng the jaws have been reported.

The parosteal type of osteosarcoma is a lobulated
nod ule attac hed to the cortex by a short sta lk (Figure
14- 79) . There is no elevation of the periosteum and no
per ipheral periosteal react ion. Histopatholog ically. the
exophy tic mass demonst rates a spind le-ce ll fibrob last­
like prol iferation that con tains well -deve loped tra bec­
ulae of bone. Wi th t ime, the trabeculae ofte n coalesce
and form a large mass of solid bone. Parosteal osteosar­
coma is a low-grade sarcoma that has a small risk of
recurrence an d metastasis if tre ated by rad ica l excision .
W ith inadequate surgery, the ' tumor may eventua lly
develop into a higher-grade osteosa rcoma, w ith a
resultant poor prognosis.

The per ios teal form of osteosarcoma is a sessile
lesion that arises w ithin the cortex and elevates the over­

lying peri osteum. which provokes the production of sig­
nificant peri phera l perios teal new bone formation (see
Figure 14 - 79). Often, the leading edge of the tumo r mass
per forates the surface of the per iosteum and extends into
the sur rounding soft ti ssue. Histopathologically, the
tumor dem onstrates primitive sa rcomatous cells wi thin

a tumo r that demonstrates significant chondroblastic
di ffere ntiatio n. Close inspect ion w ill revea l foci of tu mor
osteoi d and immature bone form ation . Radica l surg ica l

excis ion wi th wi de margins is the therapy of choice.

Elevated --\~1ti4~:1
periosteum with

new bone formation

No new
bone
formation

Figure 14-79 • Peripheral (juxtacort ical) osteosarco ma.
Illustration comparingdifferent types of peripheral osteosarcoma.
Parosteal osteosarcoma presents asa lobulated nodule without a
peripheral periosteal reaction. Periosteal osteosarcoma presents as
a sessi le mass associated with significant periosteal new bone
formation.
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Alt hough the prognosis is better than that associated
with intramedullary tum ors, per iosteal osteosarcoma
has a poorer outcome than the parosteal variant. In
reviews of patients with periosteal osteosarcomas,
approximately 25% died from metastatic disease.

POSTIRRADIATION BONE SARCOMA

Sarcoma arising in a bone that has been previously sub­
jected to radiation therapy is a well-recogn ized phe­
nomenon. The jaws are situa ted closely to tissues tha t
commonly receive therapeutic radiatio n and are a
common site for postirradia tion bone sarcomas. Post­
irra diation sarcomas may develop as ear ly as 3 years
after radia tio n, but the average late nt per iod is abou t 14
years. The frequency of development of sarcoma is
related to radiation dose. Postirradiation sarcoma
develops in abou t 0.2 % of pat ients receivi ng 7000 cGy
(rad): there is no increased preva lence of sarco ma for
those receiving less than 1000 cGy.

Osteosarcoma is the most common ty pe of post irra­
diation sarcoma , accounting for 50% of all cases. About
40 % of postirradiation sarcomas are fibrosarcomas,
with chondrosarcomas and other histopathologic types
mak ing up the rest. Postirradiation bone sarco mas have
no dist inct ive histopathologic features that allow them
to be dl stlnguished fro m other bone sarcom as of the
same type that ar ise de novo.

The prognosis for postirradiation sarcomas is about
the same as for de novo tumors of the same type .

CHONDROSARCOMA
Chondrosarcoma is a malignant tumor character ized by
the formation of cartilage, but not bone, by the tumor
cells. Chondrosarcomas comprise about 10% of all pri­
mary tumors of the skeleton but are considered by most
authorities to invo lve the jaws only rarely. Chondrosa r­
coma is about half as common as osteosarcoma and
abou t tw ice as common as Ewing's sarcoma. Approxi­
mately I % to 3% of all chondrosarcomas arise in the
head and neck area. Some inst itutions report a some­
what greater frequency of chondrosarcomas in the jaws .
This may be because of diffe ring criteria used by the
path ologists for distin gui shing chondroblastic osteosa r­
comas from chondrosarcomas.

Clinical and Radiographic Findings
In extragnathic bones, chondrosarcoma is primarily a
neoplasm of adulthood with a peak prevalence in the sixth
and seventh decades of li fe. Al though chondrosarco ma
arises over a wide age range, the majority of affected
pat ients are over 50 years of age; tumors aris ing in
pat ients under the age of 45 are uncommon. No signifi ­
cant sex or race predilection is noted . The most frequent ly
involved bones are the ileum, femu r, and humerus.
Involvement of the head and neck is seen infrequent ly.
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Whe n occurri ng in the head and neck, chon drosar­
comas arise most frequentl y in the maxilla ; less common
sites of involvement are the mandibular body, ramus,
nasal septum, and pa ranasal sinuses. Because of the
rarity of the neoplasm, large series of chondrosarcomas
of the jaws and facia l bones are uncommo n. In one of
the larger series, the Mayo Clin ic reviewed S6 patients
wi th cho ndrosa rcoma of the jaws and facial bones, and
a pattern of occurrence similar to the extragnathic bones
was observed. In this series. the peak prevalence was
noted in the seventh decade, but the age at in it ial diag­
nosis had a w ide range, wi th approxim ately 20% noted
in patients younger than 20 years of age. The mean
pat ient age at the time of diag nosis was 41 .6 years. No
sex or race predilection was noted . Involvement of the
maxilla and maxillary sinus outnumbered those in the
mandible by four to one.

Review of prior publica tions pr esent sa conflicting pic­
ture in w hich the mean age is var iable and often reveals
a peak prevalence as early as the thi rd decade. Some
investigators have suggested tha t such conflicting results
may be because of difficulty in performing literature
reviews that may contain chondroblasticosteosarcomas
intermixed with true chondrosarco mas.

A pain less mass or swell ing is the most common pre­
sent ing sign . This may be associated wi th separation or
looseni ng of teeth. In contrast to osteosarcoma, pain is
an unusual complaint. Maxillary tumors may cause
nasal obstruction, congestion ,epis taxis, photophobia, or
visual loss.

Radiograph icall y, the tumor usuall y shows features
suggestive of a malignancy, cons ist ing of a radio lucent
process w it h poorly defined borders. The radio lucent
area often contains scattered and variable amounts of
radiopaq ue foci, which are caused by calcification or
ossificat ion of the cart ilage matri x (Figure 14- 80). Some
chondrosarcomas show extensive calcification and

Figure 14-80 • Chondrosarcoma. III-defined radiolucent lesion
of posterior mandible containing radiopaque foci. (Courtesy of
Dr. Ben B. Henry.)
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radiographicall y appear as a densely calcified mass w it h
irregula r periph eral margins . Penetration of the cortex
can result in a sunb urst pat tern simi lar to that seen in

some osteosarcomas.
Chondrosarcomas often demonstrate extensive infiltra­

tion between theosseous trabeculaeof thepreexist ing bone
without causing appreciable resorption. in such cases, the
extent of the tumor is difficult to determin e by radiographic
examination. Root resorpt ion or symmetric wid ening of the
periodontal ligament space of the teeth involved by the
tumor also may be noted. Chondrosarcomas may grow in
a lobular patt ern with minimal or no foci of calcification.
in such instances, the lesion can appear as a multil ocula r
radiolucency and mimic a benign process.

Histopathologic Features
chondros arcomas are composed of cartilage showing

varying degrees of maturation and cellu larity. In most
cases, typ ical lacunar form ation w ithin the chondroi d
matrix is visible, although th is feature may be scarce in
poorly differentiated tum ors. The tum or often shows a
lobular growth pattern , with tum or lobules separated by
thin fibrou s connect ive tissue septa. The central areas of
the lobules demonstrate the greatest degree of matura­
tion. The peripheral areas consist of imm ature cart ilage
and mesenchym al t issue consisting of round or spindle­
shaped cells. Calcif ication or ossification may occur
within the chondroid matri x. Neoplastic cart ilage may be
replaced by bone in a manner simi lar to normal endo­
chondral ossificat ion.

Chondrosarcomas may be div ided into three histo­
pathologic grades of malignan cy. This grading system
correlates well w ith the rate of tumor growth and prog­
nosis for chondrosarcomas of the extragnat hic skeleton.

Grades. Grade I chondrosarcomas closely mimic the
appearance of a chondroma, composed of chon droid
matrix and chondroblasts that show only subt le varia­
tion from the app earance of no rmal cart ilage. The di s­
tinction between benign and well -di fferent iat ed mali g­
nant cartil aginous tumors is notoriously di ffi cult . Many
believe that a tum or should be considered malignan t
when large, plump chondroblasts and binucleated chon­
drocytes are pre sent , even in only scattered microscopic
fields. Calcification or ossificat ion of the car tilaginous
matri x often is pro minent, and mitoses are rare.

Grade II chondrosarcomas show a greate r propor­
tion of moderat ely sized nucl ei and increased cell ulari ty,
particularly about the periphery of the lobu les. The car­
nlaginous matri x tends to be more myxoid with a less
prominent hyaline mat rix . Th e mitotic rate, however, is

low {Figure i 4-8i i.
Grade III chondrosarcomas are highl y cellu lar and

may show a pro mi nent spindle cell prol iferat ion. M itoses
may be prominent . Easil y recogni zable cart i laginous
ma trix conta ining cells w ith in lacunae may be scarce .
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Chondrosarcomas of the jaws are predominantl y of the
histopath ologic grades I and Ii. Grade III tumors are very
uncommon. In the 56 cases reviewed by the M ayo Clinic,
over 75% were grade I w it h the remainder being grade II;
no grade III chondrosarcoma s we re noted in this series.

Variants . Severa l uncom mon microscopic varia nts of

chondrosarcoma are also recogni zed .
The clear cell chondrosarcoma shows cells wit h

abundant clear cytop lasm; th is may lead to pro blems in
differentiation from a metastatic clear cell ca rcinoma.
The clear cell chondrosarcoma is considered to be a low­
grade lesion.

Dedifferentiated chondrosarcoma is a high-grade
malignancy that shows an admixtu reof well -di fferentiated
chondrosarcoma and a malignant mesenchymal tumor
resembling fibrosarcoma . If these variants occur in the
jaws, they are exceedingly rare.

Treatment and Prognosis

The prognosis for chond rosarcoma is related to the size,
location , and grade of the lesion. The most impo rtant factor
is the location of the tumor because this has the greatest
influ ence on the ability to achieve complete resection. The
mosteffective treatment for chondrosarcoma isradicalsur­
gical excision. Radiation and chemotherapy are less effec­
tive wh en compared w ith osteosarcoma and are primarily

used for unresectable high- grade chondrosarcomas.
Altho ugh aggressive tumo rs are occasionally seen,

gnathic chondrosarcom as are usually slow ly growing
neopla sms w ith a lower potenti al for metastasis than
osteosarcoma. Local recurrence leads to death by direct
extens ion of the tumor into vital str uctures of the head
and neck. Maxillary and antra l tum ors often are located
centrally , obtain a larger size before diagnosis, occur
adjacent to the CNS, and create more difficulty in sur­
gical eradication; therefore, they are less amenable to
cure. In the Mayo Clin ic review, no distant metastases

Figure 14-81 • Chondrosarcoma. Th is grade II chondrosarcoma
shows a variat ion in size of chondrocyte nuclei. Oc casional double
nuclei are seen in the lacunae.
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occurred in the 56 reported pat ients: the 5- . 10- . and
IS-year survivals were 67.6% .5 3.7%. and 43.9 % respec­
ti vely. As is obvious from this data . the importance of 5­
year survival is minima l because recurrence often is a
late sequela. Patients must be followed for their lifetime.
Al though the Mayo Clin ic series suggested the prognosis
of gnathic and cra niofacial chondrosarcoma was better
than that associated w ith osteosarcoma, disagreements
exist and numerous investigators believe the prognosis
of chondrosa rcoma is worse. As adjuvant chemotherapy
continuesto improve the prognosisof osteosarcoma, this
disagreement may resolve.

MESENCHYMAL CHONDROSARCOMA
The mesenchym al chondrosarco ma , an uncommon
and distinct ive tum or of bone and soft tissue. shows a
bip hasic histo patho logic pattern . Thi s aggressive form
of chondrosarco ma represents only 3% to 9% of all
chondrosarcomas.

Clinical and Radiographic Features
In contrast to oth er types of chon drosarcoma. the mes­
enchym al variant is unusual in that it most freq uently
affects indi vidual s In the second or thi rd decade of li fe
and the jaws are among the most frequentl y involved
bones (25 % to 30%). Other commo nly affected sites are

Figure 14·82 • Mesenchym al cho ndrosarcoma. Periapical
radiographshowing a radiolucent lesion between the roots of the
central incisors in a 29-year-old woman.The roots of the incisors
show resorption. At surgery, the lesion was considerably larger
than indicated on the radiograph. (Courtesy of Dr. Gary Baker.)
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the ribs . shoulder. pelvic gird le. and vertebrae. About one
third to one fourth of all examples ari se in the soft tis­
sues rather than in bone.

Swelling and pain . oft en of fair ly short duration. are
the most common symptoms. Radiogra phicall y. the
tumor demonstrates a circumscribed radiolucency with
in til trative margins (Figure 14-8 2). Stippled calci fication
may be present with in the rad io lucen t area.

Histopathologic Features
Microscopically. the mesenchymal cho ndrosarcoma
reveals sheets or patt ernl ess masses of small. undifferen­
tiat ed spindle or round cells surrounding discrete nodules
of cartilage (Figure 14-8 3). The chondroid tissue is well dif­
ferentiated. and its degree of cellularity and atypia may
vary from that of a benign chond roma to a low -grade chon­
drosarcoma. The noncartil aginous compone nt of the
tumor is difficult to diffe rentiate from. and may beconfused
w ith . a variety of small cell tumors of bone. such as EWing's
sarcoma. lymphoma. and metastatic small cell carcinoma.
In some cases. a prominent, branching vascular pattern is
present in the soft tissue component of a mesenchymal
chondrosarcoma. If carti laginous foci are sparse. the tumor
may be misdiagnosed as a hernangtopcrtcytoma.

Treatment and Prognosis
Surgical excision w ith w ide margins is the most appro­
priate therapy. Radiati on and chemotherapy have not
prolonged surviva l in a predictable manner. Local recur­
rence and metastasis are not rare. W hen metastasis
occurs. hematogenous spread is seen more frequently
tha n lymphati c involvement . w ith the lung being a favored
site for metastatic deposits. Recurrent or metastatic dis­
ease may be discovered as long as 20 years after initial
therapy. The 10-year surv ival rate is app roximately 28%.

Figure 14-83 • Mesenchymal cho ndrosarcoma. Medium-power
photomicrograph showing sheets of small basophilic cellswith
focal areas of cartilaginousdifferentiation (right).
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EWING'S SARCOMA
Ewing's sarcoma is a distinctive pri mary mali gnant tumor

ofbone that is composed of small undifferentiated round
cells of uncertain histogenesis. Recent studies have pro­
vided data show ing that most cases of Ewing's sarcoma
exhibit feat ures consistent w ith neuroectodermal origin.
In 85% to 90% of the cases, the tumor cells demonstrate
a reciprocal translocat ion between chromoso mes II and
22 [t( II ;22) (q24;q 12)]. Ewing's sarcoma constitutes 6%
to 8% of all pri mary malignant bone tumors and repre­
sents the third most common osseous neoplasm after
osteosarcoma and chondrosarcoma. In addition, extra­
skeletal examples have been well documented.

Clinical and Radiographic Features
The peak prevalence of Ewing's sarcoma is in the second
decade of li te, w it h approximately 80% of pati ents being
younger than 20 years of age at the time of diagnosis and
50% of these tumors being detected in the second decade.
A slight male predominance is noted. The vast majority
of affected patients are white, with blacks almost never
developing this tumor. The long bones, pelvis, and ribs
areaffected most frequentl y, but almost any bone can be
affected. Jaw involvement is uncom mo n, w ith only I % to

2% occurring in the gnathic or craniofacial bones.
Pain, often associated wi th swell ing, is the most

com mon sympto m. It Is usually Intermitte nt and varies
from dull to severe. Fever, leukocyto sis, and an elevated
erythrocyte sedimentation rate also may be present and
may lead to an erroneous diagnosIs of osteomyeli tis. The
tumor commonly penetrates the cortex, result ing in a soft
tissue mass overly ing the affected area of the bone (Figure
14-84). Jaw involvement is more common in the mandi ble
than the maxilla . Paresthesia and loosening of teeth are
common find ings in EWing's sarcomas of the jaw s.

Figure 14-84 . Ewing's sarcoma. A rapidly growing, ulcerated
tumor of the right posterior mandible. (Courtesy of Dr.George
Biozis.)
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Radiograp hically, there is irregular lytic bone destruc­
tion w ith ill- defined margins. Cortica l destruction or
expansio n mayor may not be present. The character ­
istic "onionskin" periostea l reaction. common ly observed
in Ewing's sarcoma of long bones. is seldom seen in jaw
lesions.

Histopathologic Features
EWing's sarcom a is composed of small round cells wI th
well -delineated nuclear outli nes and ill -d efined cellular
bord ers (Figure 14- 85). The tumor cells often are
arranged in broad sheets w ithout any disti nct pattern . In
some cases, variab le-s ized nests of tumor cells are sep­
arated by fibrovascula r septa, creat ing a lobular pattern .
Large areas of necrosis and hemorr hage are common ly
present. Ewing's sarcomas are not as morphologicall y
hom ogeneous as once was believed. Some examples
contain focI or may be composed most ly of larger cells.
These are designated as large cell (atypical) Ew ing' s
sarcomas.

About 75% of cases conta in glycoge n granules in the
cytop lasm of the tumor cells. This is a helpful diagnost ic
feature, but it is not speci fic because glycoge n also can
be demonst rated in some other primit ive tumors. About
25% of well -documented EWing's tumors do not show
glycoge n.

Diagnosis of EWing's sarcoma may be very di ffi cult.
The tumor must be differenti ated from other prim iti ve
small cell tumors involv ing bone and soft tissues in young
pat ients. T he se include meta static neu robl a stoma ,
malignant lymphoma, small cell osteosa rcoma, embry­
onal rhabd omyosarcoma . and the primitive neuroecto­
dermal tu mor. Metastat ic sma ll cell carci noma also must
be considered in the dif ferent ia l diagnosis of a suspected
Ew ing's sarcoma in an older patient.

Figure 14-85 • Ewing's sarcoma. Broad sheets of small round
cellswith well-defined nuclear outlines and ill-defined cytoplasmic
borders.



582

A battery of immunohi stochemical react ions and elec­
tron microscop y ma y be required for confi rmat ion of the

dia gno sis of Ew ing's sarcoma in some cases. EWing's
sarcoma expresses high levels of an antigen determined
by the MIC2 gene. The product of MIC2 is a glycoprotein
designated CD99 that can be detected by the immuno­
peroxid ase tech nique. Although usefu l in confi rmatio n of
Ewing's sarcoma, positive reacti vity to C099 also is
noted in other tumors and some norma l tissues. In ques­
tionab le cases, the presence of the genet ic alterati on s
associated w ith EWing's sarcoma can be inve stiga ted to

prov ide a sensitive and specific diagnostic marker.

Treatment and Prognosis
The prognosis for patients with EWing's sarcoma has
improved dramaticall y in recent years. Formerly, less than
5% of patients survived more tha n 5 years. Current treat ­
ment, eonsist ing of combined surgery, radio therapy, and
multidrug chemotherapy, has led to 40% to 80% survival
rates. Because of the ri sk for postradiation sarcomas,
some clin icia ns do not recommend radiation except w hen

surgical resection of the prima ry site is not possible.
At the tim e of in it ial diagnosis, seemingly loca li zed

disease often is associa ted wi th occult micrometastases.
making systemic therapy appropriate in most cases.
EWing's sarcomas frequentl y metastasize to the lun gs,
liver, lymph nodes, and other bones. The anatom ic loca­
tion of the tum or is a critica l factor in prognosis. Pelvic
lesions are associated with the poorest prognos is. Distal
lesions have a better progno sis than those in a prox imal
locat ion. With modern therapy, pat ients w ith Ewi ng's
sarcoma of the jaws probab ly have an improved prog­
nosis; however, the re is a scarc ity of good information

because of the small number of cases.

METASTATIC TUMORS TO THE JAWS
M etast atic carcinoma is the most common form of
cancer involving bone. Autopsy studies have shown that
more than two thirds of breast carcinomas, one half of all
prostate carci nomas, and one th ird of all lung and kidney
carci nomas spread to one or more bones before a pati ent
dies. Alt hough metastasis to a jaw bone may ar ise from
pr imary carcinomas of any ana tomic site, carc inoma s of
the breast, lung, thyroid, prostate, and kidn ey give rise to
the major ity of gnathic metastases. Meta static spread of
a carcinoma to the jaws usually occurs by the hematoge­
nou sroute. Sarcomas aris ing in soft tissues or other bones
may metastasize to the jaws . but this is very rare .

Clinical and Radiographic Features
M ost patients with meta static carcinoma are older ; chil­

dren are affected rare ly. Th is fin di ng is a reflection of the
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greater prevalence of carcinoma in the elderly. Although
meta static lesions may be ob served in any bone, the ver­
tebrae, ri bs, pelvis, and skull are the most frequent sites
for meta stasis.

T he jaws ar e usually considered to be uncomm on sites

for metastasis but may be involved more often than gen­
erall y appreciated. A study of carcinomas arising in var­
ious ext raoral sites demon strated that 10 (16 %) of 62
autopsied cases of carcinoma showed histopathologic
evidence of metas tasis to the mandible, even though
rad iographic study of the mandibles removed at autopsy
in these cases fai led to show evidence of metastatic dis­
ease. M etastasis to the ma xil la is uncommon. and more

than 80% of reported metastases to the jaws have
occurred in th e mandible.

Metastat ic involvemen t of the jaws exhib its a w ide
variety of symptom s. Often, the patient experiences pain,
swelling, loosen ing of teeth, a mass, or pa resthesia.
Metastasis to the mandible w it h involvement of the infe­
ri or alveolar nerve occa sionally produ ces a di sti nct ive
patte rn of anesthesia termed numb-chin syndro me in
w hic h there is an unexpla ined loss of sensation in the

lower lip and chin . These symptoms, however, are not
specific for metastat ic disease and may be associated
with pr imary inflam mato ry or neoplastic diseases of the
jaws. In some instances, the patient may be com pletely
asymptomatic, and the diagnosis of metastati c carci­
noma occurs only afte r microscop ic study of a lesion
noted on radiographic examinatio n. Not uncomm only.
an osseous meta stasis is discovered in a nonh caling
extract ion sit e from whi ch the tooth was recentl y
removed becau se of complaints of local pain or signifi­
cant mobility.

Of part icular interest are those cases in w hich diag­
nosis of a jaw metastasis is the first indicat ion that the

patient has a primary malignancy at some other
a natomic site. On occasion, th e ora l lesion is the first

indication of an undiscovered and distant malignancy.
Locat ion of the occul t primary tumor may be difficult,
requiri ng extensive evaluation.

Radiograph ically, metastatic deposits in the jaws
usually appear as radiol ucent defects. The defect may
be well ci rcumscribed, resemb ling a cyst, but more often
it is i ll def ined w ith a "moth- eaten " app earance. Invo lve­
ment of the alveolus may resemble per iodontal disease
clin icall y and radiographi cally (Figure 14-86). On occa­
sion. a meta sta tic tum or ma y cause wi dening of the
periodonta l ligament (Figure 14- 87) . Some carci nomas,
pa rt icula rly from the prostate and breast, may stimu­
lat e new bon e formation in the meta stat ic site. result ing
in radiopaque or mixed radiol ucent and radiopaque
lesions .
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Figure 14-86 • Carcinoma metastatic to th e jaws. Panoramic
radiograph showing destruction of the alveolar bone surrounding
the roots of the mandibular second molar. Such changes may
mimicadvanced periodontal disease. In this patient. the lesion
originated from an occult carcinoma of the lung. (Courtesy of Or.
I.M. Sarnovsky.)

Not uncommonly, patients w ith gnathic metastases
will have symptoms at a time when conventional radio­
graphs faiI to demonstratedetec table al terati ons. III these
instances, bo ne scint igraphy is occasiona l ly used
because it has a higher sensitivity and a greater abili ty
to detect subtle osseous metastases. Some investiga tors
recommend this technique for patients w ith prolonged,
unexplained pain w ho have a history of cancer that is
frequently associ ated w ith osseous metastases.

Histopathologk Features
The microscopic appeara nce of metastatic carcinoma in
bone varies. In some instances, the metasta tic tumor is
well different iated and closely resemb les a carci noma of
a specific site, such as the kidney, colo n, or thyroid. In
such instances, the pathologist can say wi th reasonab le
certainty that a given metastatic tumor comes from a
specific pr imary site (Figure 14- 88). More often, how ­
ever, metastatic carcinomas are poorly different iated and
histopathologic study of the metastati c deposit gives li tt le
clue as to the prima ry site of the tumor. Poorl y differen­
tiated metastati c carcinoma may be difficult to dif­
ferentiate from anap lastic small cell sarcomas, malignant
lymphomas, and mal ignant melanoma . Immunohisto­
chemical reactions are usually necessary in such cases
to establish the diagnosis. Although the diagnosis of
metastatic carci noma can usua lly be determined by
microscopic examination , the final diagnosis depends
mostly on a careful medical history and complete phys­
ical examin ation with appropr iate laboratory studies.
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Figure 14-87 • Carcinoma metastatic to the jaws. Periapical
radiograph showing widening of the periodontal liga ment spaces.

Figure 14 -88 • Carcinoma metastatic to the jaws. Islands of
malignant cells can be seen filling t he marrow spaces.

Treatment and Prognosis
The prognos is for metastatic carci nom a of the jaws is
poor because. by definition, osseous metastasis auto­
maticall y pla ces the patient in Stage IV disease, Al though
a solitary metastatic focus may be treated by excisio n or
radiation therapy, jaw invo lvement almost always is
associated wi th w idely disseminated disease, Five-year
survival after detection of metastatic carcinoma Invo lving
the jaws is exceedingly rare, and most patie nts do not
survive more than 1 year.
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Odontogenic cysts and tumors constitute an importa nt
aspect of oral and maxill ofacial pathology. Odontogen ic
cysts are enco untered relatively common ly in denta l
practice. Odontogenic tum ors, by contrast, are uncomm on
lesions. Even in the speciali zed ora l and maxillofacial
pathology laboratory, less than 1% of all specimen s
received are odontogenic tumors .

Odontogenic Cysts

With rare exceptions, epit helium - lined cysts in bone are
seen on ly in the jaws. Other than a tew cysts that may
result from the incl usion of epithelium along embryonic
lines of fusion, most jaw cysts are lined by epit helium
that is der ived from odontogenic epithelium. These are
referred to as odontogenic cysts. (Nonodontogeni c jaw
cysts are discussed in Chap ter I .)

Odontogen ic cysts are subclassif ied as developm enta l
or in flammatory in origin. Developmental cysts are of
unknow n origin. but they do not appear to be the resul t
of an inflammatory reaction. Inflammatory cysts are the
resul t of inflammation. Box 15- 1 presents categories of
odontogenic cysts modified from the 1992 World Health
Organizati on (WHO) classification . (The periap ical cyst
is discussed in Chapter 3.)

Box 15-1 Classification of Odontogenic Cysts

DEVELOPMENTAL
1. Dentigerous cyst
2. Eruption cyst
3. Odontogenic keratocyst
4. Orthokeratinized odontogenic cyst
5. Gingival (alveolar) cyst of the newborn
6. Gingival cyst of the adult
7. Lateral periodontal cyst
8. Calcifying odontogenic cyst "
9. Glandular odontogenic cyst

INFLAMMATORY
1. Periapical (radicular) cyst
2. Residual periapical (radicular) cyst
3. Buccal bifurcation cyst

"The term calcifying odontogcnic cyst includes both nonneoplastic
cysts and true neoplasms. Although the calcifying odontogen ic cyst
is included with odontogenic tumors in the 1992 W HO classifica­
tion, it Is discussed wit h the odontogenic cysts in this chapter.

ORAL & MAXILLOFACIAL PATHOLOGY

DENTIGEROUS CYST (FOLLICULAR CYST)
The dentigerous cyst is defined as a cyst tha t originates
by the separat ion of the follicle fro m aro und the crown
of an unerupted tooth . This is the most commo n type of
develop menta l odontogenic cyst. mak ing up about 20%
of all epithelium- lined cysts of the jaws. The dent igerous
cyst encloses the crown of an uner upted tooth and is
attached to the toot h at the ccme ntoena rnel junction
(Figure 15-1). The pathogenesis of this cyst is uncertain,
but apparent ly it develops by accumu lation of fluid
between the reduced enamel epit helium and the tooth
crow n.

Although most dent igerous cysts are considered to be
developm ental in origin. there arc some exampies that
appear to have an inflam matory pathogenesis. For
example, it hasbeen suggested that, on occasion, a dentig­
erous cyst may develop arou nd the crow n of an unerupted
permane nt tooth as a result of periapi cal inflammation
from an overlying primary toot h. Another scenario involves
a partially erupted mandibular third molar that develops
an inf lamed cystlike lesion along the distal or buccal aspect.
Although many such lesions probably arc due to inflam­
mation associated with recurrent pericoronitis, these
lesions are usually diagnosed as examples of dentigerous
cyst, especially because it is impossible to determine
histopathologicall y w hether the inf lammatory component
is primary or secondary in nature. The term paradental
cyst sometimes has been applied to these lesions, but the
use of this term in the literature is confu sing because it also
has been used to describe exampl es of w hat is known as
the buccalbifurcation cyst.

Clinical and Radiographic Features

Alt hough dentigerous cysts may occur in association with
any unerupted tooth . most often they involve mandibular
th ird molars. Other relat ively frequent sites include max-

Figure 15-1 • Dent igerous cyst. Gross specimen of a
dentigerous cyst involving a maxillary canine tooth. The cyst has
been cut open to show the cyst-to-crown relationship.
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illary canines, maxill ary thi rd molars, and mandibular
second premo lar s. De ntigerous cysts rare ly involve
unerupted deciduous teeth. Occasionally, they are asso­
ciated wit h supern umera ry teeth or odontomas.

Although dent igerous cysts may be encou ntered in
patients over a wi de age range, they are discovered most
frequent ly in pati ents between 10 and 30 years of age.
There is a slight male predilect ion, and the prevalence is
higher for whites than for blacks. Small dentigerous cysts
are usual ly completely asymptomatic and are discovered
only on a routine radiog raphic examinat ion or w hen films
aretaken to determine the reason for the failure of a tooth
to erupt. Dent igerous cysts can grow to a consi derable
size, and large cysts may be associa ted wi th a pain less
expa nsion of the bone in the involved area. Extensive
les ions may result in facia l asymmetry. Large dent igerous
cysts are uncommon, and most lesions that arc consid­
ered to be large dentigerous cysts on radiographic exam­
ination w ill prove to be odon togenic keratocysts or arnelo­
blastomas. Dentigerous cysts may become infected and
beassoclated wi th pain and swell ing. Such infect ions may
arise in a dentigerous cyst that is associated with a par­
tially erupted tooth or by extension from a periapical or
periodontal lesion that affects an adjacent tooth.

Radiographically, the dent igerouscyst typica lly shows
a unilocula r radiolucent area that is associated w ith the
crown of an unerupted too th. The radio lucency usuall y
has a well-defined and often sclerotic border, but an
infected cyst may show ill -defined borders. A large dentig­
erous cyst may give the impression of a mu lt ilocular
process because of the persis tence of bone trabeculae
within the radiolucency. Dentige rous cysts, however, are
grossly and histopathologicall y unilocular processes and
probably never are tru ly multil ocular lesions.

The cyst- to-crown relationship shows several radio­
graphic var iat ions. In the central varie ty, w hich is the

Figure 15-2 • Dentigerous cyst. Central type showing t he crown
projecting into the cystic cavity. (Co urtesy of Dr. Stephen E.
Irwin.)

59 /

most common, the cyst surro unds the crow n of the tooth
and the crown projects into the cyst (Figure 15-2) . The
lat era l variety is usually associat ed wi th mesioangular
impac ted mandi bu lar third molars that are part iall y
erupted. The cyst grows laterall y along the root surface
and partially surro unds the crown (Figure 15- 3 ). In the
circ umferen tial variant, the cyst surrounds the crown
and extends for some distance along the root so that a
significant po rt ion of the root appears to lie wit hin the
cyst (Figure 15-4). Rarely, a third molar may be displaced
to the lower border of the mand ible or higher up into the
ascending ramus. Maxillary ant erior teeth may be dis­
placed into the floor of the nose, and other maxil lary
teeth may be moved through the maxillary sinus to the
floor of the orbit. Dentigerous cysts may displace the
involved toot h for a considerable distance. Root resorp­
tion of adjacent erupted teeth can occur.

Figure 15·3 • Dentigerou s cyst . Lateral variety showing a large
cyst along the mesial root of t he unerupted molar.Th is cyst
exhibited mucous cell prosoplasia. (Co urtesy of Dr. John R.
Cramer)

Figure 15 -4 • De ntigerous cyst. Circumferent ial variety showing
cyst extension along the mesial and distal roots of the unerupted
tooth. (Courtesy of Dr. Richard Marks.)
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Radiograph ic distinction between a small dentigerous
cyst and an enlarged follicle about the crown of an
unerupted too th is diff icul t and may be largely an aca­
demic exercise (Figure 15-51. For the lesion to be consid­
ered a dentigerous cyst, some invest igators believe that
the radiolucent space surrounding the tooth crown shouid
be at least 3 to 4 mm in diameter. Radiograph ic findings
are not diagnostic for a dentigerous cyst, however,
because odontogenic keratocysts, uni locular amelob las­
tomas, and man y other odontogenic and nonodontogenic
tumors may have radiographi c features that are essen­
tiall y identi cal to those of a dent igerou s cyst.

Histopathologic Features
The histopathologic features of dentigerous cysts vary.
depending on wh ether the cyst is inflamed or not inflamed.
In the noninflamed dentigerous cyst , the fib rous con-

Figure 15-5 • Dent igerous cyst or enlarged follicle. Radiolucent
lesion involving the crown of an unerupted mandibular premolar.
Distinction between a dentigerous cyst and an enlarged follicle
for a lesion of this size by radiogra phic and even histopathologic
meansis difficult. if not impossible. (Courtesy of Dr. WallyAustelle.)

Figure 15 -7 • De nt ige rous cyst . This inflamed dentigerous cyst
shows a thicker epithelial lining with hyperplastic rete ridges. The
fibrous cyst capsule shows a diffuse chronic inflammatory infiltrate .

ORAL & MAXILLOFACIAL PATHOLOGY

nective tissue wa ll is loosely arranged and conta ins con­
siderable glycosaminoglycan gro und substance. Small
isl ands or co rds of inact ive-a ppearing odontogen ic
epit helial rests may be present in the fibrous wall . The
epit helial lin ing con sists of two to four layers of fla ttened
nonkeratin izing cells, and the epithelium and connec tive
ti ssue interface is flat (Figure 15-61.

In the fai r iy common infla med dent igerous cyst, the
fibrous wa ll is more collagenized, w it h a var iable infil­
tration of chronic inflammatory cells . The epithelial
linin g may show varying amounts of hyperpla sia with
the development of rete ridges and more defini te squa­
mou s features (Figure 15- 71. A kerat inized sur face is
someti mes seen, but these changes must be differenti­
ated from those observed in the odon togenic keratocyst.
Focal areas of mucous cells may be fou nd in the epithe­
Iial lini ng of dentigerous cysts (Figure 15-81. Rarely, ell-

figure 15 -6 • Dentige rous cyst. This non inflamed dentigerous
cyst shows a thin. nonkerat inized epithelial lining.

Figure 15·8 • De ntige ro us cyst. Scattered mucous ce lls can be
seen within the epit helial lining.
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iated colu mnar cells are present. Small nests of seba­
ceous cells rarely may be noted within the fibrous cyst
wall. These mucous, ciliated, and sebaceous elements
are believed to represent the multipotentiality of the
odontogenic epithelial lini ng in a dentigerous cyst.

Gross examination of the wall of a dentigerous cyst
may reveal one or several areas of nodular thickening on
the luminal surface. These areas must be examined
microscopically to rule out the presence of early neo­
plastic change.

Because a thin layer of reduced enamei epithelium
normally li nes the dental follicle surrounding the crown
of an unerupted toot h, it can be difficult to distinguish a
small dentigerous cyst from simply a normal or enlarged
denta l follicle based on microscopic features alone.
Again, th is distinct ion ofte n represen ts largely an aca­
demic exercise; the most important consideration is
assuring that the lesion does not represent a more sig­
nificant pat hologic process (e.g.. odontogen ic keratocyst
or ameloblastoma).

an erupting deciduous or permanent tooth. Most exam­
ples are seen in children you nger than age 10. Although
the cyst may occur with any erupting tooth, the lesion is
most commonly associated with the first permanent
molars and the max illa ry incisors. Surface trauma may
result in a considerable amount of blood in the cystic
fluid, which imparts a blue to purplish-brown color. Such
lesions sometimes are referred to as eruption hema ­
to mas (Figure 15- 9).

Histopathologic Features
Intact eruption cysts seldom are submitted to the oral
and maxillofacial pathology laboratory. and most exam­
ples consist of the excised roof of the cyst, wh ich has
been removed to tacilitate tooth eruption. These show
surface ora l epitheli um on the superior aspect. The
underlying lamina propria shows a variable inflamma­
tory cell infiltrate. The deep portion of the specimen,
which represents the roof of the cyst, shows a thin layer
at nonkeratin izing squamo us epi the liu m (Figure 15- 10).

Figure 15- 10 • Eruption cyst . A cystic epit helial cavity can be
seen below the mucosal surface.

Figure 15-9 • Eruption cyst. Th is soft gingival swelling contains
considerable blood and can also be designated as an eruption
hematoma.

Treatment and Prognosis
The usual treatment for a denti gerous cyst Is careful enu­
clea tio n of the cyst together w ith removal of the unerupted
tooth. If eruption of the involved tooth is considered fea­
sible, the too th may be left in place after partial removal
of the cyst wa ll. Patients may need orthodont ic treatment
to assist eruption. large dentigerous cysts also may be
treated by marsupia lization. Thi s perm its decompression
of the cyst, w it h a resultin g reduction in the size at the
bone defect. The cyst can then be excised at a later date
with a less extensive surgica l procedure.

The prognosis for most dent igerous cysts is excellent ,
andrecurre nce seldom is noted after comp lete removal of
the cyst. However, several potential comp licat ions must
be considered. Much has been written about the possi­
bility that the lining of a dentigerous cyst might undergo
neoplastic transformation to an ameloblastoma. Although
undoubtedly this can occur, the frequency of such neo­
plastic transformation is low. Rarely,a squamouscell car­
cinoma may arise in the lini ng of a dentigerous cyst (see
page 609). It is likely that some intraosseous mucoepi­
dermoid carcinomas (seepage 422) develop from mucous
cells in the lin ing of a dentigerous cyst.

ERUPTION CYST (ERUPTION HEMATOMA)
The eruption cyst is the soft t issue analogue of the
dentigerous cyst. The cyst develops as a result of sepa­
ration of the dental fo ll icle tram aro und the crown of an
erupting tooth that is wit hin the soft tissues over ly ing the
alveolar bone.

Clinical Featu res
The erup tion cyst appea rs as a soft, often translucent
swelli ng in the gingival mucosa overlying the crown of
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Treatment and Prognosis
Treatment may not be required because the cyst usually
ruptures spontaneously, perm itti ng the toot h to erupt. If
this does not occur, simple exclslon of the roof of the cyst
generally perm its speedy eruption of the tooth .

PRIMORDIAL CYST
The concept and meaning of the term primord ial cyst
often have been controversial and confusing. In the older
classificat ion of cysts w idely used in the Unit ed States,
the primordial cyst wa s considered to originate from
cystic degenerat ion of the enamel organ epithelium
before the developmen t of dental hard ti ssue. Therefore ,
the primordia l cyst occurs in place of a too th.

in the mid- i 950s, oral pathologis ts in Euro pe intro­
duced the term odontogenic keratocyst to denote a cyst
with speci fic his topatho logic features and clinical
behavior, whi ch was believed to ari se from the dental
lam ina (i .c., the denta l primo rdiu m). Subsequently, this
concep t was w idely accepted, and the terms odontogenic
keratocyst and primordial cyst were used synonymou sly.
The 1972 WHO class ification used the designation pri­
mordial cyst as the preferred term for th is lesion. The
1992 WHO clas sificat ion , however, lists odon togenic
keratocys t as the prefe rred designation.

Wh ether there is a pr imo rdial cyst that is not micro­
scopically an odon togenic kerato cyst is still unsettled.
Many believe that all primordial cysts are odontogenic
keratocysts, although some recognize the existence of a
primordia l cyst that does not have the histopathologic
features of the odontogen ic keratocyst. If such a lesion
exists, it must be exceedingly rare. Reference to this lesion
is almost nonexistent in the current literature. and no
reported series incl ude a significa nt number of cases. In
the authors' experie nce, a cyst cl inica lly con sidered to

fi gure 15 - 11 • Primordial cyst. This patient gave no history of
extrac tio n of the third molar. A cyst is located in the third molar
area. The cyst was excised, and histopathologic examination
revealed an odontogenic keratocyst.
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represent a primordia l cyst , in the olde r meaning of the
term. almost always is an odontogenic keratocyst after
microscopic stud y (Figu re 15-11).

ODONTOGENIC KERATOCYST
The odontogenic keratocyst isa distinctive form of devel­
opmen tal odontogenic cyst that deserves special consid­
erati on because of its specific histopathologic features
and cli nical behavior. There is general agreement that the
odontogenic keratocyst arises from cell rests of the dental
lamina. This cyst shows a different growt h mechanism
and biologic behavior from the more common dentigerous
cyst and radicular cyst. Most auth ors beli eve that dentig­
erous and radicular cysts continue to enlarge as a result
of increased osmotic pressure wit hin the lumen of the
cyst. This mechanism does not appear to hold true for
odontogenic keratocysts. and their growth may be related
to unknown facto rs inherent in the epit helium itself or
enzym atic activity in the fibrous wa ll. Several investiga­
tors suggest that odontogenic keratocysts be regarded as
benign cystic neop lasms rather than cysts. Although there
are w ide variat ions in the reported frequency of odont o­
genic keratocysts compared w ith that of othe r types of
odontogenic cysts. severa l studies that include large
seriesof cysts indicate that odontogenic keratocysts make
up 3% to II % of all odontogenic cysts.

Clinical and Radiographic Features
Odontogenic kerato cysts may be found in pat ients who
range in age from infancy to old age, but about 60% of
all cases are diagnosed in peop le between 10 and 40
years of age. There is a slight male predilection . The
mandible is involved in 60 % to 80% of cases, with a
marked tendency to invo lve the posterior body and
ascend ing ramus (Figure 15-12) .

figure 15· 12 • Odontogenic keratocyst. Relative distribut ion of
odontogenic keratocysts in the jaws.
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Small odon togenic keratocysts are usuall y asym pto ­
matic and discovered only duri ng the course of a radio ­
graphic examinat ion. Larger odontogenic kerarocysrs
may be associat ed w it h pain, swel ling. or drainage.
Some extremely large cysts. however, may cause no
symptoms.

Odontogenic keratocysts tend to grow in an antero­
posterior direction w ithin the medul lary cavity of the
bone with out causing obvious bone expansion. This fea­
ture may be useful in dif ferent ial cl inical and radio­
graphic diagnosis because dent igerous and radicular
cysts of comparable size are usually associated with
bony expansion. Multip le odon togenic keratocysts may
be present , and such pat ients shou ld be evalua ted for
other manifestation s of the nevoid basal cell carc inoma
(Gorlin) syndrome (see page 598).

Odontogenic keratocysts demonstrate a well-defi ned
radiolucent area with smooth and often corticated mar­
gins. Large lesions, part icularly in the posterio r body and
ascending ramu s of the mandible, may app ear multi ­
locular (Figure 15- 13). An unerupted tooth is involved in
the lesion in 25% to 40% of cases; in such instances,
the radi ograph ic features suggest the diagnosis of
dentigero us cyst (Figures 15-1 4 and 15-1 5). In these
cases,the cyst has presumab ly arisen fro m dental lam ina
res ts near an unerupt ed tooth and has grown to envelop
the unerupted tooth . Resorption of the roots of erupted
teeth ad jacent to odontogenic ker atocysts is less
common than that noted wi th dentigerous and radicu lar
cysts.

The dia gno sis of odontogenic keratocyst is based on
the histop ath ol ogic featu res. The rad iographic findings,
although often highly suggestive, are not di agnosti c.
The radi ographic fin dings in an odontogenic keratocyst
may simulate those of a dentigerou s cyst , a rad icula r

Figure 15-13 . Odontogenic keratocyst, Large, multilocular cyst
involving most ofthe ascending ram us. (Courtesy of Dr. S.c.
Roddy.)
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cyst, a residua l cyst, a lat eral periodonta l cyst (Figure
15- 16), or the so-cal led "giobuio maxi iia ry cyst" (whi ch
is no longer considered to be a true ent ity) . Odon to­
genic keratocysts of th e anter ior midline max i llary
region can mimic nasopalat ine duct cysts. For unkn own
reason s, this particular subset of keratocysts usuaiiy
occurs in older individuals with a mean age of nearly
70 years. Rare examp les of periph eral odontogenic ker­
atocysts within the gingival soft t issues have been
reported.

Figure 15-14 • Odontogenic keratocyst. This cyst involves the
crown of an unerupted premolar. Radiographically, this lesion
cannot be differentiated from a dentigerous cyst.

Figure 15-15 . Odontogenic keratocyst. Computed tomography
(CT) scan showing a large cyst involving the crown of an
unerupted maxillary third molar. The cyst largely fills the maxillary
sinus. (Courtesy of Dr. E.B. Bass.)
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Histopathologic Features
The odontogen ic keratocys t typically shows a thin, fria ble
wall , which is often difficult to enucleate from the bone
in one piece, The cystic lum en may conta in a clear liqui d
that is simi lar to a transu date of serum, or it may be fil led
with a cheesy material that, on microscopic exam inat ion.
consists of keratinaceous debris, Microscopically, the thin
fibrous wall is essentially devoid of any inflammatory
infilt rate, The epithelial lin ing is composed of a unifor m

Figure 15-16 • Odontogenic keratocyst . This cyst cannot be
ra diographicallydifferentiatedfrom a lateral periodontal cyst.
(Courtesy of Dr. Keith Lemmerman.)

Figure 15-17 • Odontogenic keratocyst. The epit helial lining is
6 to 8 cells thick, with a hyperchromatic and palisaded basal cell
layer. No te the corrugated parakeratotic surface.
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layer of stra tified squamous epit heliu m, usually six to
eight cells in thickness, The epithelium and connec tive
tissue interface is usually flat , and rete ridge formation is
inconspicuous, Detachment of por tions of the cyst-lining
epitheliu m fro m the fibrous wall is commonly observed.
The luminal surface shows flattened parakeratotic epithe­
lial cells, which exhibit a wavy or corrugated appearance
(Figure IS-17) . The basal epithelial layer is composed of
a palisaded layer of cuboidal or columnar epithelial cells,
which are often hype rchromatic. Small satellite cysts,
cords, or islands of odontogenic epithelium may be seen
wi thin the fibrous wall . These structures have been
present in 7 % to 26 % of cases in various reportedseries.
In rare instances, cartilage has been observed in the wall
of an odontogenic keratocyst.

In the presence of inflammatory changes, the typical
features of the odontogenic keratocyst may be altered.
The parakeratin ized lumi nal sur face may disappea r, and
the epi thelium may pro liferate to form rete ridges with
the lossof the characterist ic palisaded basal layer (Figure
I S-1 8). When these changes involve most of the cyst
lining, the diagn osis of odo ntogenic keratocyst canno t be
confirmed unl ess other sections show the typical fea­
tures described earlier.

Some investigators recognize a microscopic orthoker­
atotlc variant and include thi s lesion as a subtype of the
odontogenic keratocyst. However, these cysts do not
demonstrate a hyperchromatic and palisaded basal cell
layer, which is so characterist ic of t rue odontogen ic ker­
atocysts. In addition, the cli nical behavior of these ortho­
keratin ized cysts differs marke dly from that of the typical
parakeratin ized cysts descr ibed in this section. The
authors believe that it is more logical to discuss these
orthokerat inizing cysts separately (see fol lowing section).

figure 15-18 • Odontogenic keratocyst. The characteristic
microscopic featu res have been lost in the central area of this
portion of t he cystic lining because of the heavy chronic inflam­
matory cell infiltrate.
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Treatment and Prognosis
Although the presence of an odontogenic keratocyst ma y
be suspected on clinic a l o r rad iogra ph ic grounds , histo­
pathologic confirmation is required for the diagnosis. Con­
sequen tly, most odontogeni c keratocysts arc t reat ed simi­
larly to othe r odo ntogenic cysts, tha t is, by enucleation and
curettage. Complete removal of the cyst in one piece is ofte n
difficult beca use of the thin , fria ble nature of the cyst wa ll.
In contrast to other odontogenic cysts, odontogenic kera­
tocysts often tend to recur after treatment. Wh ether this is
due to fragments of the or iginal cys t that were not removed
at the time of the operation or to a "new" cyst that has
developed from denta l la mina rests in the general area of
the orig ina l cyst can not be determined with ce rta inty.

The reported frequency of recurrence in various
studies ranges fro m 5 % to 62 % . Th is wide vari a tio n ma y
be relat ed to the to ta l num ber of cases stu d ied , the length
of follow- up period s, a nd th e Inclu s ion o r exclus ion of
ortho kerati nized cys ts in the st udy gro up. Several repo rts
that include la rge numbe rs of cases ind icate a recu rren ce
rate of ap proximately 30 % . Recurrence is encountered
more often in mandibu lar odontogenic keratocysts, par­
ticula rly those in the posterior body a nd asce nd ing
ramus. M ultiple recurrences are not unusual. Although
many odo ntogenic keratocys ts recur w ithin 5 yea rs of th e
original surgery, a significant number of recurrences may
not be ma nifest ed unt il 10 or more yea rs af ter the or ig­
inal s urg ica l procedu re. Long- term clinica l a nd radio­
graph ic follow- up, th erefo re, is necessary.

Ma ny su rgeo ns recommend pe ripheral os tectom y of
the bon y cavity with a bon e bur to redu ce the freque ncy
of recurrence. Others advocate chemical cauterization of
the bony cavi ty with Ca rnoy 's so lution a fte r cyst removal.
Intra lumina l injection of Ca rnoy 's so lutio n al so ha s been
used to free th e cyst from the bony wa ll, th e reby a llow ing
easier removal w ith a lower recurre nce rate . After cys­
totomy and incisional biopsy, some surgeons have
treated la rge odontoge nic ke ratocysts by ins ert ion of a
polyethylene dra ina ge tube to a llow deco mp ress ion a nd
subseq uent red uct ion in s ize of the cyst ic cav ity. Suc h
deco mpression t reatme nt resu lts in thickening of the cyst
lining. allowing easier removal with a n a pparently lower
recurrence rate.

Other tha n the tendency for recurrences, the overall
prognosis for mo st odo ntogenic keratocysts is goo d.
Occasi ona lly, a locall y aggr ess ive odontoge nic kera to­
cyst ca nno t be contro lled wi tho ut local resect ion an d
bone g rafti ng. In ext rem ely rare insta nces, kera tocys ts
have been se en to extend up into the skull ba se region .
A few examples of carcinom a arising in an odontogenic
kerarocyst have been re ported. but th e pro pe ns ity for a n
odontoge nic kera tocys t to undergo malignant a lte ra t ion
is no grea te r and is po ssib iy less than that for othe r ty pes
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of odontogenic cysts. Pat ien ts w ith odon togenic kerato ­
cys ts sho uld be eva luat ed for manifest at ions of the
nevo id basa l ce ll ca rcino ma syn drome (see page 598) .

ORTHOKERATINIZED ODONTOGENIC
CYST
The designa tion ort hokera t ini zed odontogenic cyst
doe s not denote a specific clin ica l type of odontoge nic
cys t but refe rs onl y to a n odontogen ic cyst that micro­
scopica lly ha s an o rthok e rat in ized epith elial lin ing.
Altho ugh s uc h lesions we re o riginall y ca lled the o rtho­
keratinized var iant of odontogenic keratocyst, it is
ge ne ra lly accepted that they a re ciinicopa thologica lly
d ifferen t from the more co mmon para kerat inized odo n­
togenic keratocyst a nd should be placed into a d ifferent
catego ry. Orthokeratinized odon togenic cyst s represe nt
7% to 17% of a ll kera tini zin g jaw cysts.

Clinical and Radiographic Features
Ortho ker at inized odon toge nic cys ts occ ur predomi­
nantly in young adults and show a 2: I ma le- to- fema le
rati o. The lesion occurs tw ice as frequently in the
ma ndi ble than the maxilla . with a ten de ncy to involve
the posterior areas of the jaws. They have no clinical or
rad iog raphic feat ures tha t differe nt ia te them from other
infla mma to ry o r developmenta l odo ntoge nic cysts. The
lesion us ua lly appears as a unilocu la r ra diolu cency, but
occasiona l examples have been mu ltilocula r. Abo ut two
thi rds of orthokeratinized odontogenic cysts are encoun­
te red in a les ion that a ppears clini cally a nd radiograph­
ica lly to represent a de ntigero us cyst; they most ofte n
invo lve a n unerup ted ma ndi bul ar thi rd molar tooth
(Figure 15-1 9). The size can va ry from less tha n I em to
large lesions greater than 7 cm in diameter.

Figure 15 ~ 19 . O rthokerat inized odontogenic cyst . A large
cyst involving a horizontally impacted lower third molar. On micro­
scopic examination, this was an ort hokeratinized odontogenic
cyst. (Courtesy of Dr. Carroll Gallagher.)
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Figure 15-20 • Orthokerat inized odonto genic cyst. Micro­
sco pic feature s showing a thin epithelial lining. The basal epithe­
lial layer does not demonstrate palisading. Prominent kerato hya­
line g ranules are present be neath the o rthokeratotic surface.
Flakes of orthokeratin are present in the lumen.

Histopathologic Features
The cyst lining is composed of strati fied squamous epi the­
lium, which shows an orthokeratotic surface of vary ing
thickne ss. Keratoh yaline granu les may be prominent in
the superficial epi the lial layer subjacent to the ort hoker­
ati n. The epit helial lin ing may be relat ively thin, and a
prominent palis aded basal layer, characteris tic of the
odontogenic keratocyst, is not present (Figure 15-20).

Treatment and Prognosis
Enucleat ion w ith cu rett age is the usua l trea tment for
orthokeratinized odontogenic cysts. Recu rrence has
rarel y been noted, and the reported frequency is aro und
2% , which is in marked cont rast w ith the 30% or higher
recu rrence rate associat ed with odontogen ic kcratocysts.
It has been suggested that cysts with an orthokerati nized
surface may be at slight ly greater ri sk for malignant
tran sform at ion. but evidence for this is scant . Orthoker­
a tinized odontoge nic cys ts have not bee n associated with
nevoid basal cell carcin oma syndrome.

NEVOID BASAL CELL CARCINOMA
SYNDROME (CORLIN SYNDROME)
Nevoid basal cell carcinoma syndro me (Gorl in syn­
drome) is an autosomal dominant inhe rited condit ion
that exhibi ts high penetrance and vari able expresslvitv.
It is caused by mutations In patched (PTCH), a tum or
suppressor gene that has been mapped to chromosome
9q22,3-q31, The chief components are mu ltiple basal cell
carcino mas of the skin , odontogen ic kerato cysts , in tra­
cranial calcification, and rib and verteb ral anomalies.
Many other anomalies have been reported in these
patients and probab ly also represent mani festat ions of
the syndro me, The prevalence of Gorl in syndro me is esti ­
mated to be about 1 in 60,000.
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Box 15-2 Mtljor Clinicnl Features of tile Nevoid
Btls tl l Cell Ctlrcit/omtl Syt/drome

50 '70 OR GREATER FREQUENCY

• Multip le basa l cell carcinoma s

• Odontogenic keratocysts
• Epidermal cysts of the skin

• Palma r/plan ta r pits
• Calcified falx cerebri
• Enlarged head circumferen ce
• Rib anomalies (splayed. fused , partially missing, bifid )

• Mild ocular hypertelorism
• Spina blfida occulta of cerv ical or t ho racic vertebrae

15'70 TO 49 '70 FREQUENCY

• Calcified ovarian fibroma s
• Short fourt h metaca rpals
• Kyphoscolios is or other vertebral ano malies
• Pectus excavatum or car inatum
• Strabismus (exotropia)

LESS THAN 15'70 FREQUENCY (BUT NOT RANDOM)

• Medu lloblastoma

• Meningioma
• ly mphomesenteric cyst s

• Ca rd iac fibro ma
• Fetal rhabdomyoma
• Marfanoid bu ild
• Cleft lip and /or palate
• Hypogonadism in males
• Mental retardation

From Gorl in R): Nevoid basal-cell carcinoma syndro me, Medicine
66 :98-11 3,1987.

clinical and Radiographic Features
There is great variability in the expressivi ty of nevoid
basal cell carcinoma synd rome, and no single com po­
nent is present in all patients. The most common and
sign ificant features are summarized in Box 15- 2, The
pati ent often has a charac teris ti c facies, w ith frontal and
tempo roparietal bossing, which result s in an increased
cranial circumference, The eyes may appear w idely
separa ted, and many pat ients have true mil d ocular
hypertelorism. Mild mandibular prognathism is also
commonly present (Figure 15- 21).

Basal cell carci nomas of the skin are a major compo­
nent of the syndrome. They usually begin to appear at
puber ty or in the second and third decades of life,
alt hough they can develop in young children. The tumors
may vary trom flesh-co lore d papu les to ulcerating
plaques. They are often appea r on non-sun exposed skin
but are most common ly located in the midface area
(Figure 15-22). The number of skin tumors may vary from
only a few to many hun dreds. Blacks with the syndrome
tend to have fewer basal cell carc ino mas tha n whi tes,
probably because of protecti ve skin pigmentation.
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Figure 15-21 • Nevoid basal cell carcinoma syndrome. This '1 ­
year-old girl shows hypertelorism and mandibular swelling. (Cour­
tesyof Dr. Richard DeChamplain.)

Figure 15-22 • Nevoid basal call carcinoma syndrome. An
ulcerating basal cell carcinoma is present on the upper face.

Pa lmar and plan tar pits are present in about 65% of
patients (Figure 15- 23). These puncta te lesions repre­
sent a localized retardation of the matu rat ion of basal
epit helia l cells. Basal cel l carc inomas may develop at the
base of the pits.

Ovaria n fibromas have been reported in 14 % to 24% of
women with this syndrome. A number of other tumors also
have been reported to occur with lesser frequency. These
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Figure 15-23 • Nevoid basal cell carcinoma syndrome. Plantar pits.

Figure 15 -24 • Nevoid basal cell carcinoma syndrome. Antero­
posterior skull film showing calcification of the falx cerebri. (Cour­
tesy of Dr. Ramesh Narang.)

include medulloblastoma w ithin the first 2 years of li fe,
meningioma, cardiac fibroma, and fetal rhabdomyoma.

Skeleta l anomalies are present in 60% to 75% of
pat ients wi th this syndrome. The most common ano maly
is a bifid rib or splayed ribs. This anoma ly may involve
several ribs and may be bilatera l. Kyphosco liosis has
been observed in about 30% to 40 % of patients, and a
number of other anoma lies, such as spina bif ida occulta
and shortened metacarpals, seem to occur w ith unusual
frequency. A dist inct ive lamellar calc ification of the falx
ccrcbr i, noted on an anteroposter ior skull rad iograph
or computed tomography (CT) imaging, is a common
findi ng and is present in most affected patie nts (Figure
15-24).
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Figure 15 ·25 • Nevoid basal cell carcinoma syndrome. Large cysts are present in the right and
left mandibular molar regions, together with a smaller cyst involving the right maxillary canine in
the same patient shown in Figure 15-21 . (Courtesy of Dr. Richard DeChamplain.)

law cysts are one of the most consta nt features of the
syndrome and are present in at least 75% of the patients.
The cysts are odontogenic keratocysts, although there
are some di fferences betwee n th e cysts in patients with
nevoid basal cell carc inoma syndro me and in those with
isolated keratocysts. The cysts are freq uently mult ip le;
some patients have had as many as ten separate cysts.
The patient 's age when the first keratocyst is removed is
significant ly you nger in those affec ted by this syndrome
than in those with isolated keratocysts. For most patients
with thi s syndrome. their first keratocyst is removed
before age 19. About one third of patients w ith nevoid
basal cell carcinoma syndrome have only a solitary cyst
at the time of the initial presentation , but in most cases
addit ional cysts will develop over periods ranging from
1 to 20 years .

Radiograp hica lly. the cysts in patients with nevoid
basal cell carcinoma syndrome do not di ffer sign ifica nt ly
from isolated kcratocysts. The cysts in pati ents w it h this
syndrome are ofte n associated w it h the crowns of
unerupted teeth; on radiographs they may mimic dentig­
erous cysts (Figure 15- 25).

Histopathologic Features
The cysts in the nevoid basal cell carci noma syndrome
histopathologicall y are invariab ly odontogenic kerato ­
cysts. The keratocysts in pat ients w ith th is syndrome
tend to have more sate llite cysts. solid islan ds of epithe­
li al proliferatio n. and odo ntogen ic epit helial rests w it hi n
the fibrous capsu le than do iso lated keratocysts (Figure
15-26l. Foci of calcification also appear to be more

Figure 15·26 • Nevoid basal cell carcinoma syndrome. Odon­
togenickeratocyst showing numerous odontogenic epithelial rests
inthe cyst wall.

common. T hese feat ures, however. are not diagnostic
for nevoid basal cell carcinoma syndrome because they
may be seen in isolated keratocysts. Odontogenic kera­
tocysts associated with this syndrome have been shown
to demonstrate overexpression of p5J and cyclin DI
(bel- L) oncoprote ins when compared with nonsyn­
dro me keratocys ts.

The basal cell tumors of the skin cannot be distin­
guished from ordi nary basal cell carcinomas. They
exhibit a wide spectrum of histopath ologic findings. from
superficial basal cell lesions to aggressive. noduloulcer­
ative basal cell carci nomas.
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Figure 15·27 • Nevoid basal cell carcinoma syndrome. This
52-year-old man had more t han 100 basal cell carcinomas
removed from his face over a 30-year period. Several basal cell
carcinomas are present in this photograph . The lesion at the inner
canthus of the left eye was deeply invasive and was eventually
fatal as a result of brain invasion.

Treatment and Prognosis
Most of the anomalies in nevoid basal cell carcinoma syn­
drome are mi nor and usuall y not life threatening. The
prognosis generally depends on the behavior of the skin
tumors. In a few cases, aggressive basal cell carcinoma s
have caused the death of the pat ient as a resul t of tum or
invasion of the brain or other vital structures (Figure
15-27). The jaw cysts are treated by enucleation. but in
many patients add iti onal cysts wi ll cont inue to develop .
Varying degrees of jaw deform ity may result from the
operations for multiple cysts. Infection of the cysts in
patients w ith thi s syndrome is also relatively common .
Geneticcounseling is appropriate for affected indivi duals.

GINGIVAL (ALVEOLAR) CYST
OFTHE NEWBORN
Gingival cysts of the newborn are small. superficial.
keratin-filled cysts that are found on the alveol ar mucosa
of infants. These cysts arise from remnan ts of the dental
lamina. They are common lesions, havi ng been reported
in up to half of all newborns. However, because they dis­
appear spontaneously by ruptu re into the ora l cavity, the
lesions seldom arc noticed or samp led for biopsy. Sim­
ilar inclusion cysts (e.g., Epstein' s pearls and Bohns
nodules) are also found in the midline of the palate or
laterall y on the hard and soft palate (see page 25).

Clinical Features
Gingival cysts of the newb orn appear as small , usuall y
multiple whit ish pap ules on the mucosa over ly ing the

. alveolar processes of neonates (Figure 15- 28). The indi-
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Figure 15-28 • Gingival cyst of t he newborn . Multiple whitish
papules on the alveolar ridge of a newborn infant.

vidual cysts arc usually no more than 2 to 3 mm in diam­
eter. The maxillary alveolu s is more commonly involved
than the mandibular.

Histopathologic Features
Examinat ion of an intact gingival cyst of the newborn
shows a thin, flattened epithelial lin ing w ith a paraker ­
atotic surface. The lumen contains keratina ceous debris.

Treatment and Prognosis
No treatment is indicated for gingiva l cysts of the new­
born because the lesions spontaneously involute as a
result of the rupture of the cysts and resultan t contact
wit h the oral mucosal surface. The lesions arc rarely seen
after 3 months of age.

GINGIVAL CYSTOF THE ADULT
The gingival cyst of the adult is an uncommon lesion.
It is considered to represent the soft tissue counterpart
of the lateral periodontal cyst (see next topic). being
derived from rests of the dental lamina (rests of Serres).
The diagnosis of gingival cyst of the adult should be
restricted to lesions with the same histopathologic fea­
l ures as those of the lateral periodontal cyst. On rare
occasions, a cyst may develop in the gingiva at the site
of a gingival graft; howeve r, such lesions probably rep­
resent epithelial inclusion cysts that arc a result of the sur­
gical procedure.

Clinical Features
Like the latera l periodontal cyst, the gingival cyst of the
adult shows a striking predilection to occur in the
mand ibular canine and premolar area (60% to 75 % of
cases). Gingival cysts of the adult arc most commo nly
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Figure 15·29 • Gingival cyst of t he adult. Te nse. fluid-filled
swelling on the facial gingiva.

Figure 15-30 . Gingival cyst ofthe ad ult. l ow-power photomi­
crog raph showing a thin-walled cyst in th e g ingival soft tissue.

Figure 15-31 • Gingival cyst of the adu lt. High -power phot omi­
crogra ph showing a plaquelike thicke ning of th e ep ithelial lining.
Note th e focal clear cells.
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found in pati ents in the fifth and sixth decades of life.
They are almost invar iab ly located on the faciai gingiva
or alveola r mucosa. Maxi llary gingival cysts are usuall y
found in the incisor, canine. and premolar areas.

Clinically. the cysts appear as painless. dom elike
swelli ngs. usually less than 0.5 em in dia meter. although
rare ly they may be somewhat larger (Figure 15-29) .
They are ofte n blu ish or bluish-gray. In some in stances.
the cyst may cause a superficial "cupping out" of the
aiveolar bone. wh ich is usuall y not detected on a radi­
ograph bu t is apparent whe n the cyst is excised. If more
bone is missing. one could argue that the lesion may be
a lateral peri odontal cyst that has eroded the corti cal
bone rather tha n a gingival cyst tha t origi nated in the
mucosa.

Histopathologic Features
Th e hi stopa thol ogi c features of the gingival cyst of the
adult are similar to those of the lateral periodontal cyst.
con sisti ng of a thin. fla tt ened epit helia l lin ing wi th or
without focal plaques that contain clear cells (Figu res
15- 30 and 15- 31 ). Sma ll nests of these glycogen- rich
clear cells . which represent rests of the dental lami na.
a lso ma y be seen in the surrounding co nnective tissue.
Somet imes the cyst ic lining is so thin that it is easily
mistaken for the endo thel ia l l in ing of a dilated blood
vessel.

Treatment and Prognosis
The gingival cyst of the adult respond s well to simple sur­
gical excisio n. The prognosis is excellent.

LATERAL PERIODONTAL CYST (BOTRYOID
ODONTOGENIC CYST)
The latera l per iodontal cyst is an uncommon type of
developmenta l odontogenic cyst that typ icall y occurs
along the lateral root surface of a tooth. It is believed to
arise from rests of the denta l lamina and it represents the
in trabony counterpart of the ging ival cyst of the adult.
Th e lateral periodontal cyst accounts for less than 2% of
all epithel ium- lined jaw cysts.

In the past. the term lateral periodontal cyst was used
to descr ibe any cyst that developed along the lateral root
surface. including lateral radi cular cysts (sec page 116)
and odontogenic keratocysts (sec page 594) . However.
the lateral periodontal cyst has distinctive clinical and
micro scopi c features th at di st ingui sh it fro m other
lesions that sometimes develop in the same locat ion.

Clinical and Radiographic Features
The lateral per iodon tal cyst is most ofte n an asym pto­
matic lesion tha t is detected on ly during a radiographic
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Figure 15 -32 • Lateral periodontal cyst. Relative distribution of
lateral periodonta l cysts in the jaws.

Figure 15 -33 • Lateral periodontal cyst . Radiolucent lesion
between the roots of a vital mandibular canine and first premolar.

examination . It most frequently occurs in patients in the
fifth through the seventh decades of life; rarely does it
occur in someone you nger than age 30. Around 75% to
80% of cases occur in the mandi bular prcmolar -canlne­
lateral incisor area. Maxil lary examples also usuall y
involve thi s same toot h region (Figur e 15- 32).

Radiographical ly . the cyst appea rs as a we ll ­
circumscribed radio lucent area located late rally to the
root or roots of vital teeth. Most such cysts are less than
1.0 em in greatest diameter (Figures 15- 33 and 15- 34).
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Figure 15-34 • Lateral peri odontal cyst . A larger lesion causing
root divergence.

Figure 15-35 • Lateral periodontal cyst. Gross specimen of a
bot ryoid variant. Microsco pically, this grapelike cluster revealed
t hree separate cavities.

Occasionally. the lesion may have a po lycyst ic
appearance; such examples have been termed botryoid
odontogenic cys ts. Grossly and microscopicall y. they
show a grape like cluster of small Ind ividua l cysts (Figure
15-35). These lesions are generally considered to repre­
sent a varian t of the lateral periodonta l cyst. possib ly the
result of cystic degenera tion and subsequent fusion of
adjace nt foci of dental lamin a rests. The bot ryo id variant
often shows a multilocu lar radiographic appearance, but
it also may appea r un ilocular.
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The rad iogra phic features of the lateral pe riodo nta l
cyst are not diagnostic; an odontogenic kera tocyst that
develops between the roots of adjacent teeth may show
identical radiographic findings . An inflammatory radic­
ular cyst that occ urs la terally to a root in rela tion to an
accessory forame n or a cys t tha t a rises from periodontal
inflammat ion a lso may simu late a lateral periodon tal
cyst radiogra phica lly (see pa ge Jl8) . In one study of 46
cases of cystic les ions in the lateral periodonta l region,
only 13 met the histopathologic c riteria for the latera l
periodonta l cyst; 8 were odontogenic kc ratocysts , 20
were inflammatory cys ts, an d 5 were of und ete rmin ed
origin .

Histopathologic Features
The lateral periodonta l cyst has a thi n, ge nerally non ­
inflamed, fibro us wall with an epithelial lining that is
only 1 to 3 ce lls thick in most areas. This epithe lium
usual ly consists of fla tte ned squamo us ce lls. but so me­
times the cells are cubo ida l in shape. Foci of glycogen­
rich clea r cells may be interspersed among the lining
epithelial cells. Some cysts show foca l nod ular th icken­
ings of the lining epithe lium, which a re composed chiefly
of clear ce lls (Figure 15-36). Clea r ce ll ep ithe lial res ts
sometime s are seen within the fibrous wa ll.

CALCIFYiNG ODONTOGENIC CYST
(GORLIN CYST; DENTINOGENIC GHOST
CEll TUMOR; CALCIFYING GHOST CEll
ODONTOGENIC CYST)

The ca lcifying odontogenic cyst is an unc omm on lesion
that demon st ra tes conside rab le histopa thologic diversity
and var iable clinical beh avior. Although it is Wide ly con­
side red to represent a cys t, some inves tiga tors prefer to
e1asslfy it as a neoplasm. Some calcify ing odontogenic
cys ts appea r to represent nonneoplastic cysts; other
membe rs of this group, va riously designated as dentino­
genic ghost cell tumors or epithelial odontogenic ghost
cell tumors, have no cyst ic fea tures, may be infiltra tive
or even malignant, and are regarded as neoplasms.

In addition , the calcifying odontogenic cyst may be
associated w ith other recognized odon togenic tumo rs,
most commonly odontomas. However. adenomatoid
odontogenic tumors and amcloblastomas have also
been associa ted with ca lcifying odontogenic cysts. The
WHO Classification of Odontogenic Tumo rs groups the
calcifyi ng odontogen ic cyst with all Its variants as an
odontogen ic tumo r ra ther than an odo ntogenic cyst.
al though it admi ts that furthe r experience may provide
more relia ble cr iteri a for classification of the varian ts.

Treatment and Prognosis
Conservative enucleation of the late ral periodontal cyst
is the trea tment of ch oice. Usua lly. this can be accom­
plished wit hout da mage to the adjacent tee th. Recur­
rence is unu sua l, a lthough it has been repo rted with the
botryoid variant. presuma bly because of its po lycystic
nature. An exceedingl y rare case of squamous cell car­
cinoma, wh ich apparently or iginated in a lateral peri ­
odo nta l cyst , a lso has been reported .

Clinical and Radiographic Features
The ca lcifying odo ntogenic cyst is predominantly an
int raosseous les ion , a lthough 13% to 30 % of cases In
reported ser ies have a ppea red as periphe ra l (extra ­
osseous) lesions. Both the int raosseous and extra­
osseous forms occ ur with about eq ua l frequency in the
maxilla and mandible. About 65 % of cases are found in
the incisor and canine area s (Figure 15- 37). Pat ients may
range in age from infant to e lder. The mean age is 33

Figure 15-36 . lateral periodontal cyst. This photomicrograph
shows a thin epithelial lining with focal nodular thickenings. These
thickenings often show a swirling appearance of the cells (inset).

Figure 15·37 • Calcifying odontogenic cyst . Relative distribu­
tion of calcifying odontogenic cysts in the jaws.
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years, and most cases are diagnosed in the second and
third decades of li fe. Calc ifyin g odon togenic cysts that
are associat ed with odo ntomas tend to occur in younger
patients, with a mean age of 17 years. The rare neopl astic
variants of the calcify ing odontogenic cyst appear to
occur in older patients; because of the paucity of reported
cases, however, th is may not be signi ficant.

The central calcify ing odon togenic cyst is usuall y a
uniloc ular, we ll-defined radi ol ucency, although th e
lesion may occasion all y app ear multilocul ar. Radi ­
opaque structu res w ithi n the lesion, either ir regula r cal­
cifications or toothlike den sities, are present in about on e
third to one half of cases (Figure 15- 38). In approxim atel y

Figure 15-38 • Calcify ing odontogenic cyst. Maxillary radiolu­
cent lesion containing calcified structures.
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one th ird of cases, the rad iolucent lesion Is associa ted
w ith an unerupted tooth, most often a canine. Mos t cal­
ci fy ing odontogenic cysts are between 2.0 and 4.0 em in
greatest diameter, but lesions as large as 12.0 em have
been not ed. Root resorpt ion or divergence of adjace nt
teeth is seen w it h some frequency (Figure 15- 39L

Extraosseous calcify ing odo ntogenic cysts are local­
ized sessile or pedun culat ed gingival ma sses wi th no dis­
tin ctivecli nical featu res (Figure 15-40). They can resemble
common gingival fibromas, ging ival cysts, or per ipheral
giant cell granuloma s.

Histopathologic Features
The cystic (nonneopla sti c) form s comprise 86% to 98%
of all calcifying odontogenic cysts in various reported
series. These may occur both Intraosseously and extra­
osseously. Most commonly, a well-defined cyst ic lesion
is found with a fibro us capsule and a lin ing of odonto­
genic epi theli um of 4 to 10 cells in thickness. The basal
cells of the epi thelia l lining may be cuboidal or columnar
and are similar to ameloblasts. The overlyi ng layer of
loosely arranged epithelium may resemble the stella te
reticulum of an ame loblastoma.

The most characteris t ic histopath ologic feature of the
calci fyi ng odontogenic cyst is the presence of variable
num bers of ghost cells w ithin the epithelia l component.
These eosinophil ic ghost cells are alt ered epi thelial cells
that are characterized by the loss of nuclei w it h preser­
vat ion of the basic cell out line (Figure 15-41).

The nature of the ghost cell change is controve rsial.
Some believe that thi s chan ge represents coagulative
necrosis; others contend it is a form of nor ma l or aber­

ran t keratin ization of odontoge nic epithelium. Masses of

ghost cells may fuse to form large sheets of amorphous,
acell ular materi al. Calcif icatio n wi thin the ghost cells is

A

Figure 15-39 • Calcifying odontogenic cyst . A, Expansion of the poste rior maxillary alveolus
caused by a large calcifying odontogenic cyst. B, Panoramic radiograph of the same patient
showing a large radiolucency in the posterior maxilla. A small calcified structure is seen in th e lower
porti on of the cyst. (Courte sy of Dr. Tom Brock.)

B
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common. This first appears as fine basop hil ic granules
that may increase in size and number to form extensive
masses of calc ifi ed mater ial. Areas of an eosinophilic
matrix mat eria) tha t are considered by some autho rs to
represent dysplastic dentin (dentinoi d) also may be
present adj acent to the epithelial component. This is
bel ieved to be the result of an indu ctive effect by the
odon togenic epit helium on the adjacent mesenchymal
ti ssue (Figure 15-42).

Several variants of the cysti c type of calcifyi ng odon­
togenic cyst are seen. In some cases. the epi the lial li ning
proliferates in to the lumen so that the lumen is largely
fil led wit h masses of gho st cells and dyst rophi c calc ifi­
cati ons. Mult ip le daught er cysts may be present w ithin
the fibrous wall. and a foreign-body reacti on to hern i­
ated ghost cells may be conspicuous.

Figure 15-40 • Peripheral calcifying odontogenic cyst . Nodular
massof the mandibular facial gingiva.

Figure 15·41 • Calcifying odontogenic cyst. T he cyst lining
shows ameloblastoma-like epithelial cells,with a columnar basal
layer. Large eosinophilicghost cellsare present within the epithe­
lial lining.
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In another variant, uni focal or multifocal epithe lial
proliferati on of thecyst lin ing into the lum en may resemble
am eloblastoma. T hese prolifera tions are interm ixed w ith
varying numbers of ghost cells . These epithelial prol if­
erat ions superf icially resemb le, but do not meet. the stric t
histopath ologic criter ia for ameloblastom a.

About 20% of cystic calci fy ing odontogenic cysts are
associated w ith odontomas. T his variant is usuall y a uni­
cyst ic lesion that shows the features of calci fying odon­
togenic cyst together w ith those of a small complex or
compound odonto ma.

Neoplastic (solid) calcifying odo ntoge nic cysts are
uncom mon , accou nting for 2% to 16% of all calci fy ing
odontogenic cysts in reported seri es. These may occur
intraosseously or extraosseous ly.

The extraosscous forms of the solid varia nt appea r to
be more common. Th ese show varying-s ize d islands of
odo ntog enic epithelium in a fib rous stroma. The epithe­
li al isl ands show peripheral palis aded columnar cells and
central stella te retic ulum, w hich resemble ameloblas­
toma. Nests of ghost cell s. however, are present within
the epi thelium. and juxtaepithelial denti noid is com­
monly present. These features differentiate this lesion
from the peripheral ameloblastoma .

The rare intraosscous var iant is a solid tum or that
consists of ameloblasto ma- like strands and islands of
odontogenic epit helium in a mat ure fibro us connective
t issue st roma. Variable numbers of ghost cells and jux­
tacpi thelia l dent inoid are present.

A small number of aggressive or malignant epit helial
odontoge nic ghos t cell tum ors (odontogenic ghost cell
carcinoma) have been reported. These lesions have cel­
lular pleomorphism and mitoti c activity with invasion of
the surrounding tissues.

figure 15-42 • Calcifying odontogenic cyst . Eosinophilic denti­
noid material is present adjacent to a sheet of ghost ce lls.
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Treatment and Prognosis
The prog nosis for a patient with a calcifyi ng odontogenic
cyst is good; on ly a few recurrences after simp le enuc le­
al ion have been reported. The peripheral neoplast ic cal­
cifying odontogenic cyst appears 10 have the same prog ­
nosis as a peripheral ame loblastoma. with a minima l
chance of recurrence after simple surgical excision.

When a calcifying odontogenic cyst is associated with
some other recognized odontogenic tumor, such as an
ameloblastoma. the treatment and prognosis are likely to
bethe sameas for theassociated tumor. Although few cases
have been reported. odontogenic ghost cell carcinomas
appear to have an unpred ictable behavior. Recurrences are
common, and a few patients have died from either uncon­
trolled local disease or metastases. An overall 5-year sur­
vival rate of 73% has been calculated for reported cases.

GLANDULAR ODONTOGENIC CYST
(SIALO-ODONTOGENIC CYST)
Thegland ular odontogenic cyst isa rare and recent ly rec­
ognized type of developmental odontogenic cyst that can
show aggressive behavior. Although it is generally
accepted as being of odontogenic or igin, it also shows
glandular or salivary features that presumably are an indi ­
cation of the plur ipo tentiality of odontogenic epithelium.

Clinical and Radiographic Features
The glandula r odontogen ic cyst occurs most com monly
in middle-aged adults with a mean age of 49 years at the
time of diagnosis; rarely does it occur before the age of
20. Nearly 85% of reported cases have occurred in the
mandible. The cyst has a strong predilection for the ante­
rior region of the jaws, and many man dibula r lesions will
cross the mid line.
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The size of the cyst can vary from small lesions less
than I ern in diameter to large destructive lesions tha i
may involve most of the jaw. Small cysts may be asymp­
tomatic; however, large cysts often produ ce clinica l
expa nsion, whic h sometimes can be associated with pain
or paresthesia (Figure 15-43).

Radiographically, the lesion may appear as a uniloc­
ular or. more common ly. a multilocula r radiolucency. The
margins of the radiolucency are usually well defined with
a sclerotic rim .

Histopathologic Features
The glandular odontogenic cyst is lined by squamous
epithelium of varyi ng thickness. The interface between
the epitheli um and the fibrous connective tissue wall is
genera lly flat. The fibrous cyst wa ll is usually devoid of
any in flammatory cell inf il t rate. The superficia l epit he­
lia l cells that line the cyst cavi ty tend to be cuboida l to
columnar and have an irregular and sometimes papilla ry
surface (Figure 15-44). Occasionally. cilia may be noted.
Pools of mucicarm inophilic material are often present
withi n the epi thelium. Cubo ida l cells usually line these
pools. Mucous cells mayor may not be present wi thin
the epithelium. In focal areas, the epi the lia l lin ing cells
may form spher ical nodules, simila r to those seen in lat ­
era l per iodo nta l cysts.

There is some hi stopathologic overlap between th e
features of the glandular odon togenic cyst and th ose
of some intraosseous, low -grade, predominant ly cyst ic
mu coep id erm oid ca rci no mas (see page 422). In
selected microscopic fields. the microscopic feat ures
may be ident ical. Exami nation of multiple sections,
however, usuall y per mits the different ialion of these
lesions.

A

Figure 15 -43 • Glandular odontoge nic cyst. A. Expansile lesion of the anter ior mandible. B, The
panoramic radiograph showsa large multilocular radiolucency. (Courtesy of Dr. Cheng-Chu ng Lin.]

B
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Figure 15·44 • Clandular odontoge nic cyst . The cyst is lined
by stratified squamous epithelium that exhibits surface columnar
cellswith cilia. Small microcysts and dustersof mucous cells are
present.

Treatment and Prognosis
Most cases of glandular odontogenic cyst have been
treated by enuclea tion or curettage. However. this cyst
shows a propensi ty for recurrenc e, w hich is observed in
30% or more of ail cases. Because of its potentia lly
aggressive nature and tendency for recurrence, some
authors have advocated en bloc resecti on for many of
these lesions.

BUCCAL BIFURCATION CYST
The buccal bifurcation cyst is an uncommon inflam­
mator y odontogenic cyst that characteristic ally develops
on the buccal aspect of the mandibu lar first perman ent
molar. The pat hogenesis of thi s cyst is uncertain . it has
been speculated that when the tooth erupts, an inf lam­
matory response may occur in the surrounding follicular
tissues that stimulates cyst formation.

The term paradental cyst sometimes has been used
synonymously for the buccal bifurcation cyst. Such
lesions typically occur distal or buccal of part ially erupted
mandibu lar third molars with a history of pericoronit is.
The pathogenesis of the so-c alled paradental cyst also is
uncerta in. Some of these lesions have been associated
with teeth that demonstrate buccal enamel extensions
into the bifurcation area (see page 82). Such extensions
may predispose these teeth to buccal pocket formation,
which could then enlarge to form a cyst in response to
pericoroni tis. However, the dist inctio n of paradenta l cysts
from secondari ly inflamed denti gerous cysts is difficult , if
not impossib le, in many instances (see page 590).

Clinical and Radiographic Features
The buccal bifurcation cyst typically occurs in children
from 5 to I J years of age. The patient has slight- to­
moderate tenderness on the buccal aspect of the mandib­
ular fi rst molar, which may be in the process of erupting.

Figure 15-45 • Buccal bifurcation cyst. Well-circumscribed uniloc­
ular radiolucencysuperimposed on the roots of the mandibular first
permanent molar. (Courtesy of Dr. Michael Pharoah.)

The patient often notes associated clin ical swell ing and
a foul - tast ing discharge. Periodo nta l probing usually
reveals pocket formation on the buccal aspect of the
involved tooth. Around one third of pat ients have been
reported to have bi lateral involvement of the fi rst molars.

Radiographs typicall y show a well -ci rcumscribed uni­
locu lar radiolucency involving the buccal furcation and
root area of the involved tooth (Figure 15-45). The
average size of the lucent defect is J.2 ern, but the lesion
may be as large as 2.5 cm in diam eter. An occlusal radio­
graph is most helpful in demonstr at ing the buccal loca­
t ion of the lesion. The root ap ices of the molar are char­
act eri st icall y ti pped towa rd the lingua l mandibular
cor tex (Figure 15-46) . Ma ny cases are associated with
proliferative periostitis (see page J 31 ) of the overlying
buccal cortex. which is characte rized by a single or mul­
tip le layers of reactive bone forma tio n.

Histopathologic Features
The microscop ic featuresare nonspecific and show a cyst
that is li ned by nonkeratiniz ing stratified squamous
epithelium wi th areas of hyperplasia . A prom inent
chronic inflammatory cell infilt rate is present in the sur­
rounding connective tissue wall .

Treatment and Prognosis
The buccal bifurcat ion cyst is usuall y treated by enucle­
ation; extraction of the associated tooth is unnecessary.
Within I year of surgery. there is usuall y complete healing
with normalizat ion of periodontal probing depths and
radiographic evidence of bone fill. One recent report
described three cases that resolved without surgery­
either with no treatment at all or by daily irr igation of the
bucca l pocket w ith saline and hydrogen peroxid e.
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Figure 15-46 . Buccal bifurcation cyst. Occlusal radiograph of
the lesion shown in Figure 15 -45 . Note th e lingual displacement
of the root s of th e first permanent molar. (Courtesy of Dr. Michael
Pharoah.)

CARCINOMA ARISING IN ODONTOGENIC
CYSTS
Carcinoma arising wi thin bone is a rare lesion that is
essentially limited to the jaws. Because the pu tative
source of the epithelium giv ing rise to the carcinoma is
odontogenic. these intraosseous jaw carcinomas are col­
lectively known as odontogenic ca rcinomas. Odonto­
genic carcinomas may arise in an ameloblastoma. rarely
from other odontogenic tum ors, de novo (w it hout evi­
dence of a preexist ing lesion) . or from the epit helial linin g
of odontogenic cysts. Some int raosseous mucoepider­
moid carci nomas (see page 422) also may arise from
mucous cells lining a dent igerous cyst.

Most intraosseous carcinomas appa rently ar ise in
odontoge nic cysts. Although infrequent ly doc umented
in the literature, carcinomatous transformation of the
lining of an odon togenic cyst may be more common than
is generally app reciated. Several studies have show n
that I % to 2% of all ora l cavity carci nomas seen in some
ora l and maxillofacial pathology services may originate
from odontogen ic cysts. The pathogenesis of carc i­
nomas arising in odontogenic cysts is unknow n. Occa­
sionally, areas wi thin the li ni ng of odontogenic cysts
histop athologicall y demonstrate varyi ng degrees of
epithelial dysplasia, and such changes lik ely give rise to
the carcinoma.
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Figure 15-47 • Carcinoma ari sing in a dentigerous cyst. Radio­
lucent lesion surrounding th e crown of an impacted third molar in
a 56 -year-old woman. This was clinically considered to be a
dentigerous cyst. (Courtesy of Dr. Richard Ziegler.)

Clinical and Radiographic Features

Alt hough carcinomas arising in cysts may be seen in
patientsover a wide age range, they are encountered most
often in older patients. The mean reported age is 57 to 61
years. This lesion is about twice as common in men as in
women. Pain and swelling are the most common com­
plaints. However, many pat ients have no symptoms, and
the diagnos is of carcinoma is made only after microscopic
examination of a presumed odontogenic cyst.

Radiographic find ings may mimic those of any odon­
togenic cyst, alt hough the margins of the radiolucent
defect are usuall y irregula r and ragged. A lesion consid­
ered to be a residual per iap ical cys t is apparentl y the
most common type associated with carcinomatous
transform at ion . In about 25% of reported cases, the car­
cinoma appeared to have arisen in a dentigerou s cyst
(Figure 15-47) . In one pat ient, the carcino ma appeared
to originate in a lateral peri odontal cyst.

A few examplesof carcinoma arising in an odontogenic
keratocyst also have been documented (Figure 15-4 8).
However, some report ed examples do not appear to have
arisen in true parakeratin ized odontogenic keratocysts,
but rather in orthokeratin ized odontogenic cysts.

Histopathologic Features
Mos t carcinomas ari sing in cysts have histopathologi­
cally been well -differentiated squa mous cell carci ­
nomas. It is someti mes possible to ident ify a tra nsition
from a normal-appea ring cyst lining to invasive squa­
mous cell carcinoma (Figures 15-49 and IS-SOl .

Treatment and Prognosis

The treatment of patients with carcinomas arising in
cysts has varied from local block excis ion to radica l
resection, wit h or without radiation or adju nctive chemo­
therapy. The prognosis is di fficult to evaluate because
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Odontogenic Tumors

Before a given lesion can be accepted as an example
of primary intra osseous carcinoma, the possibility that
the tumor represents metastatic spread from an intraoral
or extraoral site must be rule d out by appropriate studies.

Odontogenic tumors comprise a compl ex group of lesions
of diverse histopathologic types and clin ical behavior.
Some of these lesions are true neoplasms and may rarely
exhibit malignant behavior. Others may represent tumor­
like malforma tions (hamarto mas).

Odo ntogen ic tum ors, l ike normal odontoge nesis,
demonstrate varying inductive interactions between
odo ntogen ic epitheli um and odontogenic ccrornes­
enchyme. This ectomesenchyme was for merly referred
to as "mesenchyme" because it was thought to be derived
from the mesodermal layer of the embryo. It is now
accepted that th is t issue differentiates from the ecto­
dermal layer in the cephalic po rtion of the embryo.
Tumors of odontogenic epithelium are com posed only
of odontogenic epithe li um w it hou t any par ticipation of
odontogenic ecto mesenchy me.

Other odontogenic neoplasms, sometimes referred to
as mixed odontogenic tumors. are composed of odonto­
genic epithelium and ectomesenchymal elements. Dental
hard t issue mayor may not be formed in these lesions.

A third group, tumors of odontogenic ectornes­
ench yrnc, is composed principally of ectom esenchymal
elements. Although odontogenic epithelium may be
included with in these lesions. it does not appear to play
any essent ial ro le in thei r pat hogenesis.

Box 15-3 presents categories of odontogenic tum ors
modi fied from the 1992 W HO classification .

Figure 15 -50 • Carcinoma arising in a cyst. Same case as Figure
15 -4 9 showing islands of invasive epithelial cells in the cyst wall.

Figure 15-48 . Carcinoma arising in a cyst. There is a massive
carcinoma of the mandible, with extension into the parotid gland.
the face, and the base of the brain. Nineteen years previously, a
large odontogenic keratocyst with areas of epithelial dysplasia had
been removed from the ascending ramu s. The patient had suffered
multiplerecurrences, with eventual changeinto invasive carcinoma.

Figure 15-49 • Carcinoma arising in a cyst. High-power view of
a dentigerous cyst from a 53 -yea r-old man. The lining demon­
strates full-thickness epithelial dysplasia.

most reports consist of isolated cases: often , the follow­
up is inadequate . Several larger studies indicate an
approximate 50 % 5-year survival rate after treatment.
Metastases to regional ly mph nodes have been demon­
strated in a few cases.
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Box 15-3 Classification of Odontogenic n mlOrs
A. Tumors of odo ntogenic ep ithelium

1. Ameloblastoma
a. Malignant ameloblastoma
b. Ameloblastic carcinoma

2. Clear cell odo ntoge nic carcinoma
3. Adenomatoid odontogenic tumor"
4 . Calcifying epith elial odontogenic tumor
5. Squamous odontogenic t umor

B. Mi xed odo ntoge nic tumors
1. Ameloblastic fibroma
2. Ameloblastic fibro-odontoma
3. Ameloblastic fibrosarcoma
4. Odo ntoa meloblastoma
5. Compound odontoma
6. Complex odontoma

C. Tumors of odontogenic ectome senchyme
1. Odontogenic fibroma
2. Granular cell odontoge nic tumor
3. Odon toge nic myxoma
4. Cemento blastoma

-A ll hough the adenometold odon togenic tumor is incl uded with [he
mixed odontogenic tumo rs in the 1992 WHO classificatio n. the
authors prefer to incl ude it with the e-pithelial odontogenic tumors in
this chapter.

Epithel ial odontogenic tu mo rs are composed of odonto­
genic epithelium w ithout participa tio n of odontogen ic
ectomesenchyme. Severa l di stinctl y different tumors are
Includ ed in th e gro up; ame loblastoma is th e most imp or ­
tant and common of th em.

AMELOBLASTOMA
The ameloblastoma is the mo st common elini call y sig­
nifica nt odonto geni c tumor. It s relative frequency equals
the comb ined frequency of all oth er odontogenic tumors.
exeluding odontomas. Ameloblastomas are tumor s of
odontogenic epi thelial origin . Theoretically. they may
arise from rests of dental lamina. from a developing
enamel organ. from the epit helial li ning of an odonto­
genic cyst . or fro m the basal cell s of the oral mucosa.
Ameloblas tom as are slow-growing . locall y invas ive
tumo rs tha t ru n a benign course in most cases. They
occur in three different c1 inicorad iog raphic situ ations.
which deserve separate consideration because of dif­
fering thera peutic considerati ons and prognosis.
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Figure 15-51 • Amelo blastom a. Relative distribution of
ameloblastomas in the jaws.

These are:
I . Conventi onal solid or multlcysti c (about 86 % of all

casesl.
2. Unicysti c (about 13% of all cases), and
3. Peripheral (ext raosseous) (about I % of all eases).

CONVENTIONAL SOLID OR MULTICYSTIC
INTRAOSSEOUS AMELOBLASTOMA

Clinical and Radiographic Features
Conventional solid or multicystic intraosscous am elo­
bla stoma is encountered in patient s over a wide age
rang e. It is rare in children yo unger than age 10and rel­
at ively uncommon in th e 10- to 19-year-old group. The
tum or shows an approximately equa l prevalence in the
third to seventh decades of life. There is no significant
gender predil ection . Some studies indicat e a greater fre­
quency in blacks; ot hers show no racial pr edil ection .
About 85 % of convent ional arncloblastornas occur in the
mandible. mo st often in th e mo lar-a scendi ng ramus area.
About I S% of arneloblastoma s occur in the maxill a, usu­
all y in the poster ior regio ns (Figur e I S-5 1). The tu mor is
often asymptomat ic, and sma ller lesions are detected
on ly du ring a radi ograph ic exam ination . A painless
swell ing or expansion of the jaw is the usual cl ini cal pre­
senta tion (Figures I S- 52 and IS-53). If untreated . the
lesion may grow slow ly to ma ssive or grotesque propor­
tions (Figure I 5-5 4l. Pain and paresthesia are uncommon.
even with large tum ors.

The most typ ical radiographi c featu re is that of a mul­
tilocular radiolucent lesion. The lesion is often described
as havlng a "soap bubble" app earan ce w hen the radi olu ­
cent loculations are large and as being "honeycombed"
when the loculations are small (Figu res I S- 55 to 15-571.
Buccal and l ingua l cortical expansion is frequent ly
present. Resorption of the root s of teeth adjacent to the
tumo r is common. In many cases, an unerupt ed tooth,
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Figure 15 -52 • Ameloblastoma. la rge expansile mass of the
anterior mandible. (Courtesy of Dr. Michael Tabor.)

Figure 15-53 • Ameloblastoma. Prominent expansion of the lin­
gual alveoluscaused by a large ameloblastoma of the mandibular
symphysis.The radiograph of the patient is shown in Figure l S-5Z

most often a mandibu lar thi rd molar. is associated with
the radiolucent defect. Solid ameloblastomas may radio­
graphically appear as unilocular radio lucent defects.
which may resemble almost any type of cystic lesion
(Figure 15-58). The margins of these radiolucent lesions.
however. often show irregular scalloping. Although the
radiograph ic features. partic ularly of the typical mult iloc­
ular defect. may be highly suggestive of ameloblastoma.

ORAL & MAXILLOFACIAL PATHOLOC

Figure 15-54 • Ameloblastoma. M assive tumor of the anterior
mandible. (Courtesy of Dr. Ronald Baughman.)

Figure 15-55 • Ameloblastoma. l arge multilocular lesion
involving the mandibular angle and ascending ramus. The large
loculations show the "soap bubble" appearance. An unerupted
third molar has been displaced high into the ramus.

a variety of odontogenic and nonodontogenic lesionsmay
show simil ar radiographic features (sec Append ix).

One form of amel obla stoma that docs not have these
characteris tic features is the desmopl astic amelobias­
torna, a variant tha t was ini ti all y documented in the lit­
erature in 1984 by Eversole and co-workers. The desmo­
plastic ameloblastoma has a marked predil ecti on to
occur in the anterior regio ns of the jaws. part icularly the
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Figure 15 - 56 • Ameloblastoma. Periapical films showing the "honeycombed" appearance.
(Courtesy of Dr. John Hann.)
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Figure 1 5 ~ S7 • Ameloblastoma. Destructive radiolucent lesion
associated with root resorption of the anterior teeth. (Courtesy
of Dr. Richard Brock.)

maxilla. Radiogra phically, this type se ldom suggests the
diagnosis of a me loblas toma a nd usu ally rese mbles a
fibro-osseous lesion becau se of its mixed radio luce nt a nd
radiopaque appearance (Figure 15-59). This mixed radIo­
graphic appea rance is due to osseo us metapl asia within
the dense fibro us septa that charac terize the lesion , not
beca use the tu mor itself is prod ucing a minera lized
product .

Histopathologic Features
Conventiona l solid or multicystic intraossco us arne lo­
blastomas show a rema rkab le tenden cy to undergo cyst ic
change; grossly. most tu mors have vary ing combinations

Figure 15-58 • Ameloblastoma. This small unilocular radiolu­
cency lesion could easily be mistaken for a lateral periodonta l
cyst. (Courtesy of Dr. Tony Traynham]

of cyst ic a nd solid features. The cysts may be seen on ly
at the microscopic level or may be present as multiple
large cysts that include most of the tum or. Several micro­
sco pic sub types of conve nt iona l ameloblasto ma are rec­
ogn ized, but these micro scopic pa tte rns genera lly have
littl e bear ing on the behavior of the tumor. Large tumors
often show a combination of microscopic patterns.

The foll icular an d plexiform patte rns a re the most
common. Less common histopath ologic pa tterns include
the aca nt homatous, gra nular ce ll, desm opl astic, and
ba sal cell types.

Folltcular pa ttern. The follicular histopathologic pat­
tern is the most co mmon a nd recogni zable. Islands of
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Figure 15-59 • Desmoplastic ame loblastoma. Large irregular
radiolucency demonstrating focal radiopacities. (Courtesy of Dr.
Gary P. Schopfer}

Figure 15-61 • Amelobl astoma (follicu lar patt ern) . This high­
power photomicrograph highlights the peripheral columnar cells
exhibiting reverse polarization.

epitheli um resemb le enamel organ epi theli um in a
mature fib rous connec tive tissue stroma. The epit hel ial
nests consist of a core of loose ly arranged angu lar cells
resembling the stellate retic ulum of an enamel organ. A
sing le layer of tall column ar ameloblast- like cells sur­
rounds this central core. The nuclei of these cells are
loca ted at the opposite po le to the basement membrane
(reversed po larity) . In other areas. the periph eral cells
may be more cuboidal and resemble basal cells. Cyst for­
mat ion is commo n and may vary from microcysts. w hich
form w it hin the epit helia l islands, to large macroscopic
cysts, which may be several centimete rs in diameter (Fig­
ures 15- 60 and 15-611.

Plexiform pattern. The plexiform type of amelob las­
toma consists of long, anastomosing cords or larger

ORAL & MAXILLOFACIAL PATHOLOGY

Figure 15-60 • Amelobl astoma (follicular pattern). Multiple
islandsof odontogenic epithelium demonstrating peripheral
columnar differentiation with reverse polarization. The central
zones resemble stellate reticulum and exhibit foci of cystic
degeneration.

Figure 15-62 • Ameloblastoma (plexiform pattern) . l arge
anastomosing cords of odontogenic epithelium. The high-power
view (inset) revealscolumnar cells with reverse polarization.

sheets of odo ntogenic epithel ium . The cords or sheets
of epitheli um arc bounded by columnar or cuboidal
amelob last-like cells surro undi ng more loosely arranged
epi thel ia l cells. The supporting stroma tends to be
loosely arranged and vascular. CYSI formation is rela­
tively uncomm on in th is var iety. W hen it occurs. it is
more often associat ed with stromal degeneration rat her
than cystic change w it hin the epi theli um (Figure t 5-62).

Acanthomatous patter". w hen extensive squamous
meta plasia . often associa ted w ith kerat in formation.
occurs in the cent ral portions of the epit heli al islands of
a follicular ameloblastoma . the term acanthomatous
ameloblas toma is someti mes applied. This change does
not indicate a more aggressive course for the lesion;
histopathologicali y. however, such a lesion may be con-
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Figure 15-63 • Ameloblastom a (acanthomatous pattern) .
Islands of ameloblastoma demonst rating central squamous
differentiation.

Figure 15-64 • Ameloblastoma (granul ar cell variant). Tumor
islands exhibiting cells with prominent granular cytoplasm.

Figure 15-66 • Ameloblastom a (basal cell variant). Island of
hyperchromatic basaloid cells.

Figure 15-65 • Ameloblastoma (desmoplastic variant). Thin
cords of ameloblast ic epithelium within a dense fibrous connec­
tive tissue stroma.

fused with squamous cell carcinoma or squamous odon­
togenic tumor (Figure 15- 63).

Granular cell patter". Ameloblastomas may some­
times show transformation of groups of lesional epithe ­
lial cells to granular cell s. These cells have abundant
cytoplasm fi lled w ith eosinop hi lic granules that resemble
Iysosomes ultra structurally and histochemicall y. Although
originally considered to represent an aging or degener­
ative change in long -s tandi ng lesions. thi s vari ant has
been seen in young patients and in clinicall y aggressive
tumors. Wh en this granular cell change is extensive in
an amelobla stoma . the designat ion of granular cell
amelo blas toma is app ropriate (Figure 15- 64).

Desmoplastic pattern. Th is type of am eloblastoma
contains small island s and cords of odontogenic epi the-

lium in a densely collagenized stroma. Immunoh isto­
chemical studies have shown increased production of the
cytokinc known as tra nsform ing grow th factor B in .1SS0 ­

ciation w ith this lesion. suggest ing tha t this may be
responsib le for the desmop lasia. Per ipheral columnar
amelobla st - like cells are inconspi cuous abou t th e
epi thelial islands (Figu re 15-65) .

B"s,,1cell pa ttern. The basal cell variant of amelobla s­
toma is the least common type. These lesions are com­
posed of nests of un iform basaloid cells . and they
histopathologicall y are very similar to basal cell carci­
noma of the skin. No stellate reticulum is present in the
central portion s of the nests. The peripheral cells about
the nests tend to be cuboida l rather tha n colu mnar
(Figu re 15- 66).
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Figure 15-67 . Ameloblastoma. A, Cross photograph of a mandibular resection specimen. B, The
rad iograph of the specimen shows a large radiolucent defect associated withan inferiorly displaced
third molar. (Courtesyof Dr. Mary Richardson.)

B

Treatment and Prognosis
'Patients with conventio na l solid or mu lticystic int ra­
osseous ameloblastomas have been treated by a variety
of means. These range from simp le enucleation and
curettage to en bloc resection (Figure 15- 67). The opti mal
method of treatment has been the subjec t of controversy
for many years. The convent ional amelob lastoma tends
to infiltrate between intact cancellous bone trabeculae at
the per iphery of the iesion befo re bone resorp tio n
becomes radiograph ically evident. Therefore, the actual
margin of the tumor often extends beyond its appare nt
rad iographic or cl inica l margin. Attempts to remove the
tu mor by curettage often leave small islands of tum or
wi thin the bone, which later man ifest as recurrences.
Recurrence rates of 50% to 90% have been repo rted in
various stud ies aft er curettage. Recurrence often takes

many years to become c1i nicaliy manifest, and 5-year
disease -free periods do not indicate a cu re.

Marg inai resection is the most w ideiy used treatment,
but recurre nce rates of up to 15% have been repor ted after
marg inal or biock resection. Many surgeons advocate that
the margin of the resect ion should be at least i.o cm past
the radiograph ic li mits of th e tumor. Amelob lastomas
of the posterior maxil la are par ti cul arl y dangero us
because of the difficulty of obtaining an adequate surgical
margin around the tumor. Altho ugh some studies suggest
that the ameloblastoma may be radiosensitive, radiation
therapy has seldom been used as a treatment modality
because of the intraosseous locat ion of the tumo r and the
potential for secondary radiation-induced malignancy
developi ng in a relatively young pat ient popula tion.

The conventiona l ameloblastoma is a persistent, infil­
trative neop lasm that may kill the patie nt by progressive
spread to involve vita l structures. M ost of these tumors,
however, are not life- threatening lesions. Rarely, an ame-

loblastoma exhibits frank malignant behavior. These are
discussed separately.

UNICYSTIC AMELOBLASTOMA
T he un icystic am eloblastoma deserves separate con­
siderati on based on its clinica l, radiograph ic, and patho­
logic features and its response to tr eatment. Unicystic
amelobl astomas accou nt for 10% to 15% of all intra­
osseous ameloblasto mas in vario us studies . Whether the
unicystic ameloblastoma originates de novo as a neo­
plasm or whether it is the result of neoplastic tr ansfor­
mat ion of nonneopla stic cyst epi the lium has been long
debated. Both mechanisms probably occur, but proof of
which is involved in an individ ual pat ient is virtually
impossible to obta in.

Clinical and Radiographic Features
Un icystic ameloblastomas are most often seen in
you nger pat ients, w it h about 50% of all such tumors
diag nosed during the second decade of life. The average
age in one large series was 23 years. More than 90% of
uni cyst ic amelob lastomas are found in the mandible,
usually in the posterior regions . The lesion is often
asym ptomatic, alt hough large lesions may cause a pain­
less swelli ng of the jaws.

In many patien ts, this lesion typica lly appears as a
circumscribed radiolucency that surrounds the crown of
an unerupted mandi bular third mo lar (Figures 15-68and
15-69), clinica lly resembling a dentigero us cyst. Other
tu mors simply appea r as sharply defined radiolucent
areas and are usually considered to be a primordial.
radic ular, or residual cyst, depending on the relationship
of the lesion to teeth in the area. In some instances, the
radioluce nt area may have scalloped marg ins but is still
a unicysti c ameloblastoma. W hether a unicystic arnelo-
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Figure 15-68 • Unicystic ameloblastoma. A large radiolucency
in a 7 -year-old boy with displacement of t he developing second
molar to the inferior border of the mandible. This was believed to
be a large dentigerous cyst. (Courtesy of Dr. Larry Chewning.)

blastoma can have a tru ly multilocular radiograph ic pres­
entation is arguable.

The surgica l findings may also suggest that the lesion
in question isa cyst. and the diag nosis of amelob lastoma
is made only after microscopi c study of the specimen.

Histopathologic Features
Three histopathologic variants of unicyst ic amelob las­
toma have been descri bed. In the fi rst ty pe (luminal un i ­
cyst ic ameloblastoma) . the tumor is confined to the
luminal sur face of the cyst. The lesion cons ists of a
fibrous cyst wall w ith a lining that consists tota lly or par­
tially of ameloblast ic epithelium. This demonstra tes a
basal layer of columnar or cubo idal cells with hyper­
chromatic nuclei that show reverse polar ity and basilar
cytoplasmic vacuoli zation {Figure 15-70>' The overlying
epithelial cells are loosely cohesive and resemble stel­
late reticulum. This fi nding does not seem to be related
to inflammatory edema.

In the second microscopic variant. one or more nod­
ules of amelobla stoma project from the cystic lining into
the lumen of the cyst. Thi s type is called an in traluminal
unicysti c ameloblastoma. These nodules may be rela­
tively small or largely fill the cystic lumen. In some cases.
the nodule of tumor that projects into the lum en demon­
strates an edematous. plexiform pattern that resembles
the plexiform pattern seen in convent ional arne loblas­
tomas (Figure 15-71) . These lesions are someti mes
referred to as plexi form uni cystic amelob lasto mas. The
intra lumi nal cell ula r proliferation does not alwa ys meet
the strict histopathologic criteri a for amelob lastoma . and
this may be secondary to in flammation that nearly
always accompa nies th is pattern . Typical amelobias­
torna, however. may be found in other. less inf lamed part s
of the specimen.
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Figure 15-69 • Unicystic ameloblastoma (intraluminal ple xi­
form type). Corona l computed tomography (CT) image that
shows a large cystic lesion with an intraluminal mass arising from
the cyst wall (anuw).

Figure 15-70 • Unicystic ameloblastoma (luminal type). The
cyst is lined by ameloblastic epithelium showing a hyperchro­
mat ic. polarized basal layer. The overlying epithelial cells are
loosely cohesive and resemble stellate reticulum.

In the third variant. known as mu ral unicvstic
am eloblastoma. the fibrous wall of the cyst is infiltrated
by typi cal follicular or plexiform amelob lastoma . The
extent and depth of the ameloblastic in tiltration may vary
considerably. With any presumed unicystic amelobla s­
toma . multiple sections thro ugh many levels of the spec­
imen are necessary to rul e out the possibil it y ot mural
invasion of tumor cells (Figure 15- 72).

Treatment and Prognosis
The cli nical and radiographic findings in most cases of
unicystic amelob lastom a suggest that the lesion is an
odon togenic cyst. These tumo rs are usuall y treated as
cysts by enucleation. The diagnosis of amelob lastoma is
made only after mic roscop ic examination of the pre-
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Figure 15-71 • Unicystic ame lo blasto ma (intralumin al plexi­
form type). Photomicrograph of the intraluminal mass arising
from the cyst wall in the same pat ient shown in Figure 15-68. The
inset shows the intraluminal mass at higher magnification.

Figure 15-72 • Unicystic ameloblastoma (mural type). Islands
of follicularameloblastoma are infiltrating into the fibrous con­
nective tissue wall.

sumed cyst. If the amelobla sti c elements are confi ned to
the lumen of the cyst w ith or w it hout intralum inal tumor
extension. the cyst enucleation has probab ly been ade­
quate treatment. The patien t. however. should be kept
under long-term follow-up. If the specimen shows exten ­
sion of the tumor into the fibrous cyst wall for any appre­
ciable di stance, subsequent management of the patient
is more controversial. Some surgeons believe that local
resection of the area is ind icated as a prophylact ic
measure; others prefer to keep the pati ent under close
radiographic observat ion and delay fu rt her t reatment
until there is evidence of recurrence.

Recurrence rate s of 10% to 20 % have been reported
after enucleation and curettage of unicystic arnel ob las­
toma s. Thi s is considerably less than the 50% to 90%
recurrence rates noted after curettage of conventio nal
solid and mul ticystic intra osseous amel oblastoma s.

ORAL & MAXILLOFACIAL PATHOLOGY

PERIPHERAL (EXTRAOSSEOUS)
AMEWBLASTOMA

The perip her al am elobla stom a is uncommon and
accounts for about I % of all amelobla stomas. Thi s tum or
probably arises from rests of dental lami na beneath the
oral mucosa or from the basal epithel ial cells of the sur­
face epithelium. Histopathologicall y, these lesions have
the same features as the intraosseous form of the tumo r.

Clinical Features

The peripheral amel oblastoma is usually a pai nless,
nonu lcerated sessile or peduncu lated gingival or alveolar
mucosal lesion. The cli nical features are nonspecific . and
most lesions are clinically considered to represent a
fibroma or pyogenic granu loma . Mo st examples are
smaller than 1.5 em. but larger lesions have been reported
(Figure 15-7 3). The tumor has been fou nd in pati entsover
a wi de age range, but most are seen in middle-aged per­
sons. wi th an average reported age of 52 years.

Peripheral ameloblastoma s are most commonl y found
on the posterior gingival and alveolar mucosa. and they
are somewhat more com mon in mandibular than in max­
illary areas . In some cases, the superficial alve olar bone
becomes slight ly eroded. but significant bone involve­
ment does not occur. A few examples of a microscopi­
cally ident ical lesion have been reported in the buccal
mucosa at some distance from the alveolar or gingival
soft tissues.

Hislopathologic Features

Periphera l ame loblastomas have island s of ameloblastic
epithelium that occupy the lamina propria undernea th
the surface epi thelium (Figure 15- 74). The proli ferat ing
epithelium may show any of the feature s described for
the int raosseous ameloblastoma; plexiform or follicular
patterns are the most commo n. Conn ection of the tumor
wi th the basal layer of the surface epit hel ium is seen in
about 50% of cases. Whether thi s represents origin of
the tum or fro m the basal layer of the epithelium or
merging of the tum or w ith the surface epithelium has not
been ascerta ined.

Basa l cell carci nomas of the oral mucosa have been
reported. but most authors consider them to represent
periphera l ameloblastomas. A periphera l odo ntogenic
f ib roma may be confused microscop icall y w ith a periph­
eral ameloblastoma . particularly if a prom inent epith e­
lial component is present in the former. The presence of
dysp lastic dentin or cementum-likeelements in theperiph­
eral odontogenic fibroma and the lack of periph eral
columnar epithel ial cell s show ing reverse pola rit y of their
nuclei should serve to dist inguish the two lesions.

Treatment and Prognosis

Unlike the intraosseous amelobla stoma , the peripheral
am eloblastoma shows an innocuous clini cal behavior.
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Figure 15-73 • Peripheral ameloblastoma. Sessile gingival mass.
(Courtesy of Dr. Dean K. White.)

Figure 15-74 . Peripheral ame loblastoma. Interconnecting
cordsof ameloblastic epithel ium filling the lamina propria.

Patients respond well to local surgical excis ion. Although
local recurrence has been noted in 15 % to 20 % ofcases,
furt her local excisio n almost always results in a cure.
Several examp les of malignant change in a periph eral
amelob lastoma have been reported. but th is is rare.

MALIGNANTAMELOBLASTOMA
AND AMELOBLASTIC CARCINOMA
Rarely. an ameloblastoma exh ib its frank ma lignant
behavior with development of metastases. The frequency
of malignant behavior in ameloblastornas is difficu lt to
determine but prob ably occurs in far less than I % of all
arnclobla srorna s.

The terminology for these lesions is somewhat con­
troversial. The term mali gnant am elobla stom a should
be used for a tum or that shows the histopathologic fea­
tures of amelob lastoma. both in the pr imary tum or and
in the metastatic deposits. The term am elobl astic carer-
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noma shou ld be reserved for an ameloblastom a that has
cytologic features of mali gnancy in the primary tum or. in
a recurrence, or in any metastatic deposit. These lesions
may follow a markedly aggressive local course. but
metastases do not necessaril y occur.

Clinical and Radiographic Features
Ma ligna nt arneloblasto rnas have been observed in
pati ents who range in age from 4 to 75 years (mean age.
30 years). For pat ients w ith docum ented metastases. the
interval between the initial treatment of the amel obla s­
toma and first evidence of meta stasis varies from 1 to 30
years. In nearly one third of cases. metastases do not
become apparent unt il 10 years after treatment of the pri­
mar y tumor.

Metastases from arneloblastornasare most often found
in the lungs. These have sometimes been regarded as
aspirat ion or implant metastases. However. the perip h­
eral location of some of these lung metastases suggests
that they must have occurred by blood or lymphat ic
routes rather than aspiration .

Cervi cal lymph nodes are the second most common
site for metastasis of an ameloblastoma. Spread to ver­
tebrae. other bones. and viscera has also occasiona lly
been confi rmed.

The rad iographic findi ngs of malignant ameloblas­
tornas may be essent ia lly the same as those in typical
nonmetastasiz ing ame loblastomas. Ameloblastic carci­
noma s are often more aggressive lesions wi th ill-defined
margin s and cortical destru cti on (Figure J5-75) .

Histopathologic Features
With malignant arncloblastomas, the primary jaw tumor
and the metastatic deposits show no microscopic features
that differ from those of arneloblastornaswi th a comp letely
benign local course. With ameloblastic carcinomas. the
metastatic deposits or primary tumor shows the micro­
scopic pattern of amelobla stoma in addition to cytologic
feature s of mal ignanc y. These incl ude an increased
nuclear- to-cytoplasmic ratio . nuclear hyperchromatism.
and the presence of mitoses (Figure 15- 76). Necrosis in
tumor islands and areas of dystrophic calcification may
also be present.

Treatment and Prognosis
The prognosis of patients wi th malignant arneloblas­
tornas appea rs to be poo r. but the paucit y of docu mented
cases w it h long- term fo llow-u p does not permit accu­
rate assumptions to be made. About 50% of the patients
w ith documented meta stases and long-term follow- up
have died of their disease. Lesions designated as arnelo­
bl ast ic carc inoma have demonstrated a un iformly
aggressive cli nical course w ith perforat ion of the cort ical
plates of the jaw and extension of the tumor int o adja­
cent soft tissues.
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Figure 15·75 • Ameloblast ic carcinoma. A, Rapidly growing tumor showing prominentlabial
expansion of the mandible in the incisor and premolararea. B, The panoramic radiograph shows
irregular destruction of the mandible. (From Neville BW, DammDD. White OK: Coloratfas of clinical
oral pathology. ed 2, Baltimore. 1999. Williams & Wilkins.)

B

Figure 15-76 • Ameloblastic carcinoma. Ameloblastlcepithe ­
liumdemonstrating hyperchromatism. pleomorphism, and
numerous mitotic figures.

CLEAR CELL ODONTOGENIC CARCINOMA
(CLEAR CELL ODONTOGENIC TUMOR)
Clear cell odo ntogeni c carcinoma is a rare jaw tumor
tha t was first described in 1985. a nd to da te. approxi­
mat ely 20 exa mp les have been doc umen ted. The tumor
a ppea rs to be of odo ntogen ic origin. but its histogenesis
is uncertain. Histochemical and ultrastructural studies
show that the clear cells, wh ich ar e the prominent fea ­
tu re of this neoplasm, have similarities to glycoge n-rich
prese cretoryamelob lasts.

Clinical and Radiographic Features
Beca use of the pa ucity of reported cases. there is little
va lid clinica l information rega rding the clear ce ll odon­
togenic carcinoma . Most cases are diagnosed in patients

Figure 15-77 • Clear cell odontogenic carcinom a. Unilocular
radiolucent defect.

older tha n age 50, a nd bot h the man dible a nd maxi lla
ha ve bee n invo lved. Some pat ients compla in of pai n and
bon y swelling ; others a rc relatively symptom-free.

Radiogra ph ica lly. the lesion s appear as un ilocular or
mu ltilocu la r radiolucencies. The margins of the rad io­
lucen cy a re often so mewhat ill def ined or irregu lar
(Flgu re I5- 77).

Histopathologic Features
Several histopathologic patterns or combina tions of pat­
te rns may be seen in the clear cell odo ntoge nic carcinoma .
In some cases, the predominant patte rn consists of
va rying-sized nests ofepithelialcells with a clear or fa intly
eosinophilic cyto plas m. Thin stra nds of hyalin ized con­
nective tissue separ ate the clea r ce ll nests. The peripheral
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Figure 1 5 ~78 . Clear cell odontoge nic carcinoma. Tumor island
demonstrating cells with a clear cyto plasm. Note the peripheral
columnar differentiat ion.

cellsof theclear cell islands may in frequently demonstrate
palisading (Figure 15- 78). In other insta nces, the domi­
nant patt ern consists of cords or small islands of hyper­
chromatic basaloid epithelia l cells in a cellu lar fibrous
stroma. The epithelial islands or cords contain vary ing
numbers of clear cells.

The clear cells contain small amount s of glycogen, but
mucin stains are negative. In some cases, islands more
typical of ameloblastoma are interspersed among the
other tumor elements. Clear cell odontogenic carcinoma
maybe di fficult to dist inguish from intraosseous mucoepi ­
dermoid carcinoma with a prominent clear cell compo­
nent. although the negative mucin stains are consistent
with the former. A clear cell variant of the calcify ing epit he­
lial odontogenic tumor may also present problems in the
differential diagnosis. but amyloid stains should be nega­
tive in the case of clear cell odontogenic tu mor. A meta­
static clear cell neoplasm, such as a renal cell carcinoma.
mayalso need to be ru led out before the diagnosis of clear
cell odon togenic carcinoma can be established.

Treatment and Prognosis
Clear cell odon togenic carcinomas largely demo nstrate
anaggressive clinical course, w ith invasion of contiguous
structures and a tenden cy to recur. M ost patients requ ire
fair ly radical surgery. Pulmonary or lymphati c metas­
tases may occur.

ADENOMATOID ODONTOGENIC TUMOR
Theadenomatoi d odontogenic tumor repre sents 3% to
7% of all odontogenic tu mors, and over 750 examples
havebeen reported in the literature. Alt hough this lesion
was former ly considered to be a vari ant of the amelob las­
toma and was designated as "adenoamelob lasroma." its
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Figure 15- 79 • Adenomato id odontoge nic tumor. Relat ive dis­
tribution of adenomatoid odontogenic tumor in the jaws.

cli nical features and biologic behavior indicate that it is
a separate entity. Some authorit ies feel that , given the
slow growth and circu mscript ion of the lesion. it is best
classif ied as a hamartoma rather than a true neoplasm.
Although there is evidence that the tumor cells are
derived from enamel organ epithelium, invest igators
have also suggested that the lesion arises from remnan ts
of denta l lamina.

In thi s text , the adenomatoid odontogenic tumor is
classified as an epithelial odontogenic tumor; however,
these lesio ns may infrequent ly prod uce dentinoid mate­
ria l, and rarely enamel mat rix. Consequent ly, the W HO
classification of odon togen ic lesions considers this
process to represent a mixed odontogenic neoplasm, in
other word s. an epithelial tu mor wi th an induct ive effect
on the odontogenic ectomesenchyme.

Clinical and Radiographic Features
Adenomatoid odontogenic tumors are largely lim ited to
younger pat ients. and two thirds of all cases are diag­
nosed w hen patients are 10to 19 years of age. This tumor
is definitely uncommon in a pat ient older than age 30. It
has a strik ing tendency to occu r in the anterior po rtio ns
of the jaws and is found twi ce as often in the maxi lla as
in the mandible (Figure 15- 79). Females are affected
about tw ice as often as males.

Mos t adenomatoid odo ntogenic tumors are relatively
small. They seldom exceed 3.0 ern in greatest diameter,
although a few large lesions have been report ed. Periph ­
eral (ext raosseousl forms of the tu mor are also encoun­
tered but are rare. These usuall y appear as small. ses­
sile masses on the facial gingiva of the maxilla . Clini cally,
these lesions cannot be different iated from the common
gingival fibrous lesions.
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Figure 15-80 • Adenomatoid odontogenic tumor (follicular
type) . Radiolucent lesion involving an unerupted mandibular first
premolar. Fine snowflake calcificat ions are present in the radiolu­
cent area. In contrast to the usual dentigerous cyst. the radiclu ­
cency extends almost to the apex of the toot h. (Co urtesy of Dr.
Tony Traynham.)

Adenom atoid odontogenic tu mors are frequently
asymptomatic and are discovered du ring the course of a
routine radiographic exa m ination or w hen films are made

to determ ine why a tooth has not erupted . Larger lesions
cause a painless expa nsion of the bo ne.

In about 75 % of cases . the tumor appears as a cir­
cumscribed, un ilocu lar radio lucency that invo lves the
crown of an unerupted too th, most often a cani ne. Thi s
follicula r type of adenomatoid odontogenic tumor may
be Impossible to differentiate radiographically from the
more common dentigerous cyst. The radiolucency asso­
ciated with the fo llicular type of adenomatoi d odon to­
genic tumor somet imes extends apicall y along the roo t
past the cementoenamel junction. This feature may help
to distinguis h an adeno mato id odo ntogenic tumor from
a dentigerous cyst (Figure 15-80l.

Less often the adenomatoid odontogenic tumor is a
well-del ineated un ilocular rad iol ucency that is no t
related to an unerupted toot h, but rather is located
between the roots of erupted teeth (extrafo ll icular ty pe)
(Figure 15-81i .

The lesion may appear comp letely radiol ucent; often,
however, it cont ai ns fine (snowflake) calcifica tio ns. Th is

feature may be helpf ul in diffe rentiating the adeno ma­
toid odontogen ic tu mor from a dentigerous cyst.

Histopathologic Features
The adenomatoid odontogenic tumo r is a well-defined
lesion that is usual ly surrounded by a thick , fib rous cap­
sule (Figure 15-82l. When the lesion is bisected. the cen­
t ral portion of the tu mor may be essentia lly solid or may
show varying degrees of cyst ic change.

ORAL & MAXILLOFACIAL PATHOLOGY

Figure 15·81 • Adenomatoid odontogenic tumor (extrafollic­
ular type) . A small radiolucency is present between the roots of
the lateral incisor and canine. (Courtesyof Dr. Ramesh Narang.)

Figure 15-82 • Adenomatoid odontogenic tumor. A well­
circumscribed solid mass can be seen enveloping the crown of
this tooth.

Microscopica lly. the tumor is composed of spindle­
shaped epithelia l cells that form sheets, strands. or
whorled masses of cells in a scant fibrous stroma. The
epit helia l cells may form rosette iike structures about a
centra l space, which may be empty or contain small
amo unts of eosi nop hilic material. This ma teria l may
stain for amyloid .

The tubular or duct like structures. which are the char­
acteristic feature of the ade nomatoid odontogen ic tumor,
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Figure 15 · 8 3 • Adenomatoid odontogenic tumor. Low-power
view demonstrating a thick capsule surrounding t he tumor.

Figure 15 ·84 • Adenomatoid odontogenic tumor. Higher mag­
nification showing the duct like epithelial st ructures. The nuclei of
the columnar calls are polarized away from the central spaces.

maybe prominent , scanty, or evenabsent in a given lesion.
These consist of a cent ral space surro unded by a layer
of columnar or cuboidal epithelial cells. The nuclei of
these cells tend to be polarized away from the central
space. The mechanism of format ion of these tubular
structures is not entire ly clea r but is likely beca use of the
secretory activity of the tumor cells, which appear to be
prearneloblasts. In any event, these st ructures are not
true ducts, and no gland ular elements are present In the
tumor (Figures 15-83 and 15-84).

Smallfociofcalcification mayalsobe scattered through­
out the tumor. These have been interpre ted as abortive
enamel formation. Some adenom atoid odontoge nic
tumors contain larger area s of matrix material or calci­
fica tion. This material has been interpreted as den tinoid
or cement um.
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Some lesions also have another pattern, particulariy
at the perip hery of the tumor ad jacent to the caps ule.
This consists of nar row, often ana stomosing cords of
ep ithelium in an eos inophilic, loosely arranged matrix.

The histopath ologic features of this lesion are dis­
tinctive and should not be confused with any other odon­
togenic tumor. Interestingly, some ad enornato id odonto­
genic tumors have been desc ribed with focal areas that
resemble ca lcifying epithelial odontogenic tumor, odon­
toma,or calcifyi ngodontogeniccyst.These lesions ap pear
to behave as a routine adenomatoid odontogenic tumor,
however. The chief prob lem relates to mistaking this
tumo r for an ameloblastoma by a path ologist who is not
familiar wit h this lesion. Th is error can lead to unneces­
sa ry radical surgery.

Treatment and Prognosis
The adenomatoid odon togenic tumor is completely
benig n; beca use of its capsule, it enucl ea tes easily
from the bone. Aggressive behavior has not been docu­
mented. and recurrence after enucleation seldom, if ever,
occurs.

CALCIFYING EPITHELIAL ODONTOGENIC
TUMOR (PINDBORG TUMOR)
The calcifying epi thelial odontogenic tumor, also
Widely known as the Pindborg tumor, is an uncommon
lesion that accounts for less than I % of all odo ntogenic
tumors. Fewert han 200 cases have been reported to date.
Although the tumor is clear ly of odontoge nic origin, its
histogenesis is uncertain . The tumor cells bear a close
morph ologic resemblance to the cells of the stratum
inter medium ot the enamel organ; however, some inves­
tigators have recently suggested that the tumor arises
from dental lamina remnant s based on its anatomic dis­
tribut ion in the jaws.

Clinical and Radiographic Features
Although the calcifying ep ithelia lodontogenic tumor has
been found in pa tients over a wide age range and in many
parts of the jaw, it is most often encountered in pat ients
between 30 and 50 years of age. There is no sex predilec­
tion. About two thirds of all reported cases have been
found in the mandible, most often in the posterior areas
(Figure 15-85). A painless, slow-growing swelling is the
most common prese nting sign.

Radiographically, the tumor shows a unilocular or,
more often, a multilocular radiolucent defect (Figure
15-86). The ma rgins of the lytic defect are often sca l­
loped . The lesion may be entirely radiolucent, but the
defect may contain calcified structures of varying size
and density. The tumor is frequently associated with an
impacted tooth, most often a mand ibular third molar.
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Figure 15-85 • Calcifying epithelial odontogenic tumor. Relative
distribution of calcifying epithelial odontogenictumorin the jaws.

Figure 15-87 • Calcifying epit helial odo ntogenic tumor. Promi­
nent calcification around the crown of an impactedsecond molar
that is involved in the tumor. (Courtesyof Dr. Harold Peacock}

Calcifications within the tumor are often most prominent
around the crown of the impacted tooth (Figure 15-87).

A few cases of peripheral (extraosscous) calcifying
epithelial odontogenic tumor have been reported. These
appear as nonspecific. sessile gingival masses, most
often on the anterior gingiva. Some of these have been
associated with cupped out erosion of the underlying
bone.

Histopathologic Features
The calcifying epi the lial odon togenic tumor has discrete
islands, strands, or sheets of po lyhedral epi thelia l cells in
a fibrous stro ma (Figure 15-88). The cellular out lines of
the epithe lial cells are distinct, and intercellu lar bridges
may be noted. The nuclei show cons iderab le variat ion,
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Figure 15-86 • Calcifying epithelial odo ntogenic tumor. Hon­
eycombed multilocular radiolucency containingfine calcifications.

Figure 15-88 • Calcifying epithelial odontogenic tumor. Sheets
of polyhedral tumorcellswith prominent eosinophiliccytoplasm
and intercellular bridging. Pools of amorphous eosinophilic amyloid
arepresent. MultipleUesegang ringcalcifications are seen inthe
inset

and giant nuclei may be seen. Some tumors show con­
siderable nuclear pleomorphism, but this feature is not
considered to indicate malignancy. Large areas of amor­
phous, eosinophilic, hyalinized (amyloid-like) extracel­
lular mater ial are also often present. The tumor islands
frequently enclose masses of this hyaline material; this
results in a cribrifo rm appearance. Calcifications, which
are a distinctive feature of the tumor, develop within the
amyloid- like materia l and form concen tric rings (Liese­
gang ring calc ifications). These tend to fuse together and
form large, complex masses.

Several microscopic variat ions may be encountered.
Some tumors consist of large sheets of epithelia l cells
with minimal production of amy loid- like materia l and
calcifications. Others show large di ffuse masses of
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Figure 15·89 • Calcifying epithelial odontogenic tumor. With
Congored staining. the poolsof amyloid exhibit an apple-green
birefringence when viewed with polarized light.

amyloid- like material that contain on ly small nests or
islands of epi thelium. A clea r cell var iant has also been
described. in w hich clear cells constitute a significant
port ion of the epithelial compo nent.

The amyloid- like material in the Pindborg tu mor has
been extensively investigated by histochemical, immuno­
histochemical. and bio chemica l methods and by electro n
microscopy. Its precise nature, however, is still uncertain.
Confl icting repo rts have suggested that this mat erial rep­
resents either type IV collagen or keratin . but very few
lesions have been studied. The materia l generall y stains
as amyloid (l.e.. posit ive staining results w ith Congo red
or thioflavine T). After Congo red staining. the amyloid
wil l exhibit appl e-g reen birefri ngence w hen viewed w ith
polarized ligh t (Figure 15-89).

Treatment and Prognosis
Although it was originally believed that the calci fyi ng
epithe lial odontoge nic tum or had about the same bio­
logic behavior as the ameloblastoma, accumulati ng
experience indicates that it tends to be less aggressive.
Conservative local resection to include a narrow rim of
surrounding bone appears to be the t reatm ent of choice .
although lesio ns in the posterior maxilla should prob­
ably be treated more aggressively. A recurrence rate of
about 15% has been repor ted; tum ors treated by cu ret­
tagehave the highest frequency of recurrence. Theoverall
prognosis app ears good, although a single case w it h
regio nal lymph node metastasis has been reported.

SQUAMOUS ODONTOGENIC TUMOR
Squamou s odontogenic tumor is a rare benign odonto­
genic neoplasm that was first descr ibed in 1975 and is
now recognized as a distinct entity. Fewer than 40 exam­
ples had been reported at the time of this w r iting. Mo st
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of these have been located w ithin bone, alt hough a few
peripheral examp les have been descri bed. Before 1975.
th is lesion was probably belie ved to represent an atyp ­
ical acanthomatous ameloblastoma or even a squamous
cell carcinoma. The squamous odontogenic tum or may
arise from neoplastic transformation of dental lamina
rests. or perhaps the epithelial rests of Mala ssez. The
tum or appears to originate w ithin the periodonta l liga­
ment that is associated wi th the lat eral roo t surface of
an erupte d too th .

Clinical and Radiographic Features
Squamo us odontogenic tum ors have been found in
pati ents wh ose ages ranged from 8 to 74 years (average
age, 38). They are randomly di str ibuted throughout the
alveolar processes of the maxilla and mand ible, with no
site of predilect ion. A few pat ient s have had mu ltiple
squamous odontogenic tumors that involved several
quadrants of the mou th; one fami ly with three affected
sib lin gs w ho each had multip le lesions has been
reported. There is no apparent sex predilection . A pain­
less or mildl y painful gingival swell ing, often associa ted
w it h mob il ity of the associated teeth, is the most common
complaint. About 25% of reported patients have had no
symptoms, and their lesions were detected during a radio­
graphic examination.

The radiographic fin dings are not specific or diag­
nostic and consist of a triangular radiolucent defect lat­
eral to the root or roots of the teeth (Figure 15- 90) . In
some instances, this suggests vertical periodontal bone
loss. The radiolucent area may be somew hat ill defined
or may show a well -defined. sclerotic margin . Most
examples are relatively small lesions that seldo m exceed
1.5 em in greatest diameter.

Histopathologic Features
The microscopic findings of squamous odontogenic
tu mor are dis ti nctive and consist of varyi ng-shaped
islands at bland-appearing squamous epithelium in a
mature fibrous connect ive tissue stro ma. The peripheral
cells of the epi thelial islands do not show the character­
isti c po larization seen in arneloblastornas (Figure 15- 91 ).
M icrocystic vacuolization and individual cell keratiniza­
tion within the epithelial islands are common features.
Small microcysts are sometimes observed w it hin the
epitheli al island s. Laminated calc if ied bodies and glob­
ular eosinophilic structures, wh ich do not sta in for amy­
loid, are present w it hin the epithelium in some cases.
The form er probably represents dystrophic calcifica­
tions; the nature of the latter is unknow n.

Island s of epith elium that closely resemble those of
the squamous odontogenic tumor have been observed
w it hin the fibrous wa lls of dentigerou s and radicular
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Figure 15·90 • Squamo us odontogenic t umor. Lucent defect
extending along the roots of the lateral incisor and first premolar
teeth. (Co urte sy of Dr. Ed McGaha.)

Figure 15-91 • Squamous odontogenic tumor. Islands of bland­
appearing squamous epithelium in a fibrous stroma. Microcyst
formation is seen. The inset shows one of the tumor islands at
higher power.

cysts. These have been designated as squamous odonto­
genic tumor-likeproliferations in odo ntogenic cysts. These
isiands do no t a ppea r to have a ny sig nificance rela tive
to the be hav ior of the cys t, a nd eva lua tion of the clinica l,
rad iograph ic, a nd histop a thologic feat ures shou ld pe rmit
differentiatio n from a squa mous odontogenic tum or.

In published reports, some sq ua mous odontogen ic
tumors have been initia lly misdiagn osed as ameloblas­
tornas, resu lting in unnecessar y radical surgery.

Treatment and Prognosis
Conservative loca l excision or curettage appea rs to be
effective for pat ients with sq ua mo us odontoge nic
tumors, and most reported cases have not recurred after
local excision. A few instances of recurrence have been
repo rted , but the se have responded well to further local
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excision . Maxillary squam ous odontogenic tumors may
be somewhat more aggressive tha n ma ndibula r les ions,
with a grea ter tenden cy to invade adjacent structu res.
This may be beca use of the porous, spongy nature of the
max illary bone. The multi centric lesions have typi cally
exhibited a less aggressive, a lmost ha ma rtoma tous
behavior wh en co mpared with so litary les ions. A well­
documen ted exa mple of a ppar en t maiignant tra nsfor ­
mation of squamous odontogenic tumor has recently
bee n reported .

Mixed Odontogenic
Tumors

The gro up of mixed odontogen ic tumors, composed of
prol ifer a ting odontoge nic ep itheli um in a ce llular
ecto mesenchyme resem bling the de nta l pap illa, poses
problems in classification . Some of these lesions show
varying deg rees of ind uctive effect by the epithelium on
the mesenchyme, leading to the forma tion of var ying
a mou nts of ena me l and dentin. Some of these lesion s (the
common odontomas) are clea rly nonneoplastic develop­
me nta l a nomaiies; others a ppear to be true neoplasms.
Th e nature of others is uncertain.

In some instances, the histopathologic findings a lone
ca nno t dist inguish between the neoplasti c lesions and
the develop mental a noma lies . Clinica l and rad iographic
feature s ofte n ar e of co ns iderab le assistance in ma king
this dist inctio n.

AMELOBLASTIC FIBROMA
The ameJoblasti c fibroma is considered to be a true
mixed tu mor in wh ich the epithelial and mesenchymal
tissues are both neopla stic. It is an uncommon tumor,
bu t the da ta rega rding its freq uency a re difficult to eval­
uate beca use (pa rticul a riy in ea rlie r reports) some
les ions that were diagnosed as amelob las tic fibroma may
ac tually have represen ted the ear ly developi ng stage of
a n odontoma.

Clinical and Radiographic Features
Ameloblastic fibrom as tend to occ ur in younger patients;
most lesio ns are diagnosed in the first two decades of
life. Th is lesion, however, is occas iona lly en countered in
middle-aged patie nts . The tumor is sl ightly more com mon
in male s than in females. Sma ll amelob lastl c fibroma s
are asymp tomatic; larger tum ors are associated with
swe lling of the jaws. The posterior mandible is the most
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Figure 15-92 • Ameloblastic fibroma. Relative dist ribution of
ameloblastic fibroma in the jaws.

common site: about 70% of all cases are located in this
area (Figure 15- 92). Convincing examp les of th is tumor
arising w ithin the gingival soft t issue have not been
descr ibed.

Radiograph icall y. either a un ilocular or multilocu lar
radiolucent lesion is seen, wi th the smaller lesions
tending to be unilocul ar. The radiographic margin s tend
to be we ll defined. and they may be sclerotic. An
unerupted tooth is associated wi th the lesion in about
75% of cases (Figure 15- 93). The ameioblastic fibroma
may grow to a large size, and cases that involve a con­
siderable por tio n of the body and ascending ramu s of the
mandible have been reported.

Histopathologic Features
The amelobla stic fibroma appears as a solid, soft tissue
mass with a smooth outer surface. A defini te capsu le may
or may not be present. Microscopically, the tumor iscom ­
posed of a cell- rich mesenchymal tissue resemblin g the
prim itive dental papilla admixed with proliferating odon­
togenic epithel ium. The latter may have one of two pat­
terns, both of w hich are usuall y present in any given case.
The most common epit helial pattern consists of long,
narrow cords of odontogenic epithelium . often in an anas­
tomosing arrangement. These cords are usually on ly two
cells in thickness and are composed of cuboid al or
columnar cells (Figure 15-94). In the ot her pattern . the
epithelia l cells form small. discrete islands that resemble
the follicula r stage of the develop ing enamel organ. These
show peripheral columnar cells. wh ich surround a mass
of loosely arranged epithe lial cells that resemble stellate
retic ulum. In contrast to the folli cular type of amelob las­
toma, these foll icular islands in the arnelob last ic fibroma
seldom demonstrate microcyst formati on.

The mesenchymal port ion of the ameloblasti c fibro ma
consists of plump stellate and ovoi d cell s in a loose
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Figure 15 -93 • Ameloblastic fibroma. Well-defined radiolucent
defect associated with an unerupted second molar. (Courtesy of
Dr. Robert l auer.)

Figure 15-94 • Ameloblastic fibroma. long, narrow cords of
odontogenic epithelium in a richly cellular, primitive mesenchymal
stroma. Note the peripheral columnar differentiation (inset).

matrix. which closely resembles the developing dental
papilla . Collagen form ation is generally inco nspicuous .
luxtaepit helial hyalinization of the mesenchymal portion
of the tumor is sometimes seen, and occasio nally dif fuse
areas of hyalln ized acellu lar lesio nal tissue are evident .

Treatment and Prognosis
The prope r management of ameloblastic fibro ma has
been a recent topic of debate. Alt hough initially it was
believed that the arneloblastic fibroma was an in nocuous
lesion that seldom recurred after simple local excision or
curettage, subsequent reports seemed to indica te a sub­
stantial risk of recurrence after conservat ive therapy. The
highest recurrence rate (43.5% ) was recorded in a series
of eases from the Armed Forces Institu te of Pa thology, and
it could be argued that this was a biased sample of larger
lesions that were inherentl y more difficul t to manage. In
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other series of cases, from 0% to 18% of amelob lastic
fibroma s we re report ed to recur after conserva tive
removal and an adequate follow-up period, Based on this
da ta . recent recomm endation s have emphas ized co nse r­
vative ini tia l therapy for ameloblast ic fibroma, More
aggressive surg ical excision shou ld probably be reserved
for recurrent lesions, Approximately 45% of the cases of
the rare ameloblastic fibrosarcoma develop in the sett ing
of a recurrent amelobJastic fibroma,

AMELOBLASTIC FlBRO-ODONTOMA
The am elobJasti c fi b ro- odontoma is defined as a tumor
w ith the genera l featu res of an amelobJa stic fibroma but
tha t also contains enamel and dentin, Some investiga­
tors believe that the amelob lasti c fibro-odon toma is on ly

figure 15 ~95 • Ameloblastic fibro-odontoma. Relative distribu­
tion of ameloblastic fibro-odontoma in the jaws.
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a stage in the development of an odontoma and do not
consider it to be a separate entity, Certa inly the histo­
pathologic features of a developi ng odontoma may
overlap somew hat w ith ameloblastic ftbro-odon tome.
There are we ll-documented exampl es, however, of this
tumor exh ibiting progressive growth and causing con­
siderable deformity and bone destruct ion, Such lesions
appear to be true neoplasms. However, distinguishing
between a develop ing odo ntoma and an ameloblastic
libro-o don toma may be difficult based on histopatho­
logic gro unds alone,

Clinical and Radiographic Features
The ameloblastic fibro-odon toma is usually encountered
in chil dren wi th an average age of 10 years, It is rarely
encountered in adults. Like the ame lo blast lc fibroma,
arneloblastic ftbro-o dontomas occur more frequently in
the posteri or regions of the jaws (Figure 15-95). There is
no signi ficant gender predi lection. The lesion is com­
monly asymptomatic and is discovered when radio­
graphs are taken to deter mine the reason for failure of a
tooth to erupt. Large examples may be associated with
a painless swell ing of the affected bone.

Radiograph icall y, the tu mor shows a well-circum­
scribed unilocular or, rarely, mul t ilocular radiolucent
defect that contains a var iable amount of calcified mate­
ri al wi th the radi odensity of tooth structure. The calci­
fied material w it hin the lesion may appear as mult iple,
small radiopacit ies or as a solid conglomerate mass
(Figure 15- 96). In most instances, an unerupted tooth is
present at the margin of the lesion, or the crown of the
unerupted tooth may be included w ith in the defect. Some
ameloblast ic fibre-odontomas contain on ly a minimal

Figure 15-96 • Ameloblastic fibra-odontoma. Radiolucent defect in the ramus containing small
calcifications having t he radiodensity of too th str ucture.
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amount of calcifying enamel and dentin matrix and
appear radiographica lly as rad iolucent lesions (Figure
15-97). These cannot be dif ferent iated from the w ide
variety of uni locula r radiolucencies that may involve the
jaws. At the other ext reme, some ameloblastic fibre­
odontomas appear as largely calcified masses wi th only
a narrow rim of radi olucency about the per iphery of the
lesion,

Histopathologic Features
The soft tissue component of the ameloblastic flbro­
odontoma is microscopica lly identical to the ameloblastic
fibroma and has narrow cords and small islands of odon­
togenic epithelium in a loose primitive-appearing con­
nective tissue that resembles the dental papilla . The cal­
cifying element consists of foci of enamel and dentin matrix
formation in close relationship to the epithelial structures
(Figure 15-98). The more calcified lesions show mature

Figure 15-97 • Ameloblastic fibre-odontoma. Radiolucent
defect involving several unerupted teeth , Litt le calcified material is
present in the radiolucent defect,

Figure 15 -9 8 • Ameloblastic fibre-odontoma. The soft tissue
component of the tumor is indistinguishable from an ameloblastic
fibroma. Developing rudimentary toothlike structures are shown
(inset).
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dental structures in the form of rudimentary small teeth
or conglomerate masses of ename l and dentin. A similar
tumor in wh ich the calcifying component consists on ly of
dent in matr ix and dentinoid material has been designated
by some as ameloblastic fibro-dentinoma . It is ques­
tionable whether this lesion represents a separate entity.
and it is probably best considered as on ly a variant of the
ameloblastic fibro-odontom a.

Treatment and Prognosis
A pati ent wi th an amelob lasti c fib ro-o dontoma is gener­
ally treated by conservative curettage , and the lesion
usually separa tes easily from its bony bed. The tumor is
well circumscribed and does not invade the surrounding
bone.

The prognosis is excellent, and recurrence after con­
servative removal is unusual. Developmen t of an arnelo­
blastic fibrosarcoma after curettage of an ameloblastic
fibro-odontoma has been reported, but th is is exceed­
ingly rare.

AMElOBLASTIC FIBROSARCOMA
(AMELOBLASTIC SARCOMA)
The rare ameloblastic fibrosarcoma is considered to be
the malignant counterpart of the ameloblastic fibr oma,
and slightly more tha n 50 cases have been docum ented
in the li terature. Interestin gly, only the mesenchyma l por­
tion of the lesion shows features of mali gnancy; the
epithelial compo nent remains rather bland. The tumor
may apparently ari se de novo, although in approximately
half of known cases, the malignant lesion represents a
recurrence of a tum or previously diagnosed as an amelo­
blast ic fibroma or an ameloblast ic flbro-odontoma.

Clinical and Radiographic Features
Arnelob last ic fibrosarcomas occur about 1.5 times as
often in males as in females. The lesion tends to occur
in younger pat ients (mean report ed age is 27.5 years).
Although either the maxilla or mandible may be involved,
about 80% of cases have occurred in the mandible. Pain
and swelling associated w it h rapi d clinica l growth are
the commo n complain ts.

Radiograph icall y, the amelob lastic fibrosarco ma
shows an ill -d efined destructi ve radiolucent lesion tha t
suggests a malignant process (Figure 15-99) .

Histopathologic Features
Ameloblastic fibrosarcomas contain an epithelial com­
pon ent similar to that seen in the ameloblastie fibroma,
although it is frequent ly less pro minent tha n that present
in the typ ical amelo blast ic fibroma. The epitheli al com­
ponent appea rs histop athologicall y benig n and does not
demonstrate any cyto logic atypia. The mesenchymal
portion of the tumor, however, is hig hly cellular and
shows hyperchromat ic and often-bi zar re pleo morphic
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A

Figure 15 -99 • Ameloblastic fibrosarcom a. A. A Zt-yee r-old woman complained of facia l
asymmetry and recent increase in size of a mandibular mass that had been present for someyears.
B. Radiograph of the same patient. Note the lyt ic destruction of the posterior mandible. (Courtesy
of Dr. SamMcKenna.)

B

Figure 15 - 10 0 . Ameloblastic fibrosarcom a. The cellular mes­
enchymal tissue shows hyperchromatism and atypical cells.A
small island of ameloblastic epithelium is present.

cells (Figure 15-100L Mitoses are usually prominent. In
some cases with multiple recurrences. the epithelial
component becomes progressively less conspicuous so
that the tumor eventually shows only a poorly differen ­
tiated fibrosarcoma.

In a few instances. dysplastie dentin or small amoun ts
of enamel may be formed. Sueh lesions have been called
amcloblastic dentino sarcomas or amcloblastic flb ro ­
odontosarcomas by some. This add itional subcl assifi ­
cation, however, appears unnecessary.

Treatment and Prognosis
Once the diagnosis of ameloblastic fibrosarcoma has been
confirmed. radical surgical excision appears to be the
treatment of choice. Curettage or local excision is usually
followed by rapid local recurre nce. The tumor is loca lly
aggressive and infiltrates adjaeent bone and soft tissues.

The long-term prognosis is difficult 10 ascertain
because of the few repo rted cases with adequate fol low­
up. Mos t deaths have resul ted from uncon trolled local
disea se, and metastat ic tumor has been documented in
only one of 49 evaluable cases.

ODONTOAMELOBLASTOMA
The odontoameloblastoma is an extreme ly rare odon­
togenic tumor that contains an ameloblastomatous com­
ponent and odontoma-like elements. This tumor was for­
merly called "ameloblastic odontoma " and was confused
w ith the more com mon (though sti ll relatively rare) lesion
current ly designated as am eloblast ic libro-odontoma.
Because the cli nica l behavior of these two tumors is quite
differe nt. th ey should be dist ing uished fro m one another.

Clinical and Radiographic Features
Because of the rarity of odontoameloblastomas. litt le
reliable information is available. The lesion appears to
occur more often in the mandible of younger patients.
Pain. delayed eruption of teeth . and expansion of the
affected bone may be noted.

Radiograph ica lly. the tumor shows a rad iolucent.
destructive process that contains calcified structures.
These have the radiodensity of toot h st ruct ure and may
resemble miniature teeth or occur as larger masses of
calcified mater ial similar to a complex odontoma.

Histopathologic Features
The histopathologic features of the odontoarneloblas­
toma are complex. The proliferating epithelial portion of
the tumor has features of an am eloblastoma. most often
of the plexi form or follicular pattern . The ameloblastic
component is inter mingled with imm ature or more
mature dental t issue in the form of developi ng rudimen-
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tary teeth. which is similar to the appearance of a com­
pound odo ntoma . or conglomerate masses of enamel,
dentin. and cementum. as seen in a complex odontoma.

Treatment and Prognosis
Multip le recurrences of odontoameloblastomas have
been reported after local curettage. and it appears that
this tumor has the same biologic potential as the ame­
loblastoma. It is probably w ise to trea t a patient with this
lesion in the same manner as one with an ameloblas­
toma. However. there are no valid data on the long-t erm
prognosis.

ODONTOMA
Odontomas are the most com mo n ty pes of odontogeni c
tumors . Their prevalence exceeds th at of all other odon ­
togenic tumors combined. Odontomas are considered to
be developmen tal ano malies (hamartomas) rather than
true neopla sms. Wh en full y developed. odon tomas con ­
sist chiefly of enamel and dentin w ith vari able amo un ts
of puip and cementum. In th eir earlie r developm enta l
stages. varyin g amounts of proliferating odo ntogenic
epithelium and mesenchyme are present.

Odontomas are furt her subdivided into compound and
complex types. The co mpo und odo ntoma is composed
of multiple. small toothlike structu res. The co mplex
odontoma consists of a conglomerate mass of enamel
and dentin. wh ich bears no anatomic resemblance to a
tooth. In most series . compound odontomas are more fre­
quent ly diagnosed than complex. and it is poss ib le that
some compound odontomas are not submitted for micro­
scopic examination because the clinician is comfortable
with the cli nical and radiographic diagnos is. Occasion­
ally. these lesion s may show featu res of both compound
and complex odontoma.

Clinical and Radiographic Features
Most odontoma s are detected during the fi rst two
decades of life. and the mea n age at the tim e of diagnosis
is 14 years. The majority of these lesions are completely
asymptomatic. being discovered on a routine radio­
graph ic examination or when films are taken to deter­
mine the reason for failure of a tooth to erupt. Odon ­
tomas are typ ically relat ively sma ll and seldo m exceed
the size of a tooth in the area where they are located.
However. large odontomas up to 6 em or more in diam­
eter are occasionally seen. These large odontomas can
cause expa nsion of the jaw.

Odontomas occur somewhat more frequently in the
maxilla than in the mandible. Alt hough compound and
complex odo ntomas may be found in any site . the com ­
pound type is more often seen in the anterior maxilla;
complex odontomas occur more often in the molar
region s of eit her jaw. Occasionally. an odontoma w i ll
develop comp letely w it hin the gingival soft ti ssues.

6.1/

Figure 15-101 • Compound od ontoma. A small d uster of
toothlike structures is preventing the eruption of the maxillary
canine. (Courtesy of Dr. Robert J. Powers.)

Figure 15-102 • Compound odontoma. Multiple toothlets pre­
venting the eruption of the mandibular cuspid. (Courtesy of Dr.
Brent Bernard.)

Radiograph icall y. th e com pound odontoma appears
as a co llection of toothlike structures of vary ing size and
shape surrounded by a narrow rad iolucent zone (Figures
15- 101 and 15- 102). The complex odontoma appears as
a calcif ied mass wi th the radiodensity of toot h structure.
which is also surrounded by a narrow radiolucent rim.
An unerupted tooth is frequently associated w ith th e
odo ntom a. and the odontoma prevents eruption of the
tooth (Figure 15-103). Some small odonto mas are
present betwee n the roo ts of erupted teeth and are not
associated with disturbance in erup tion. The radio­
graphic find ings are usuall y diagnosti c. and the com-
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Figure 15 - 10 3 • Complex odonto ma. A large radiopaque mass is overlying the crown of the
mandibular right second molar, which has been displaced to the inferior border of the mandible.

Figure 15-104 . Compou nd od ontom a. Surgical specimen con­
sisting of more than 20 malformed toothlike structures.

pound odontom a is seldom confused with any ot her
lesion. A deveiop ing odo ntoma may show little evidence
of calcification and appea r as a circumscr ibed radiolu­
cent lesion. A comp lex odontoma, however, may be
rad iographica lly confused w it h an osteoma or some
other highl y calcified bone lesio n.

Hi stopathologic Features
The compound odo ntoma consists of multiple structures
resembling small, single-rooted teeth , contai ned in a
loose fib rous matrix (Figure 15- 104). The matu re ename l
caps of the tooth like structu res are lost dur ing decalci fi­
cation for prepa ration of the microscop ic section, but
vary ing amo unts of ename l ma trix are often prese nt. Pulp
tissue may be seen in the corona l and root por tions of
the toothl ike structu res. In pat ients w ith developing
odontomas. structures that resemble tooth germs are
present.

Figure 15 ~ 105 . Complex odontoma. This decalcified section
shows a disorganized mass of dentin in term ixed with smallpools
of enamel matrix.

Comp lex odontomas consist largely of mature tubular
dentin. Th is dentin encloses clefts or holl ow circular
structu res that conta ined the mature enamel that was
removed during decalcification. The spaces may contain
sma ll amounts of enamel matrix or immature enamel
(Figure 15-105). Small isla nds of eosinoph ilic-sta ining
epithelial ghost cells are presenl in about 20% of com­
plex odontom as. These may represent remnantsof odon­
togen ic epit helium that have undergone keratinization
and cell death from the local anox ia. A thin layer of
cementum is often present about the periphery of the
mass. Occasiona lly. a dentigerous cyst may ar ise from
the epithelia l li ning of the fibrous capsule of a complex
odon toma.

Treatment and Prognosis
Odontomas are treated by simp le local excision, and the
prognosis is excellent.
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Tumors of Odontogenic
Ectomesenchyme

CENTRAL ODONTOGENIC FIBROMA
The central odon togen ic fibroma is an uncomm on and
somewhat cont roversial lesion . App roxi mately 50 exam ­
ples have been reported. Form erl y, some oral and max­
illofac ia l patho logists designated sol id fibrous masses
that were almo st always associated wi th the crown of an
unerupte d tooth as odo ntogenic fibro mas. Most oral and
maxillofacia l path olo gists today consider such lesions to
represent only hyperplastic dental foll icles, and these
should not be conside red to be neoplasms.

Clinical and Radiographic Features
Odontogenic fibromas have been reported in pati ents
whose ages ranged from 4 to 80 years (mean age, 40
years). Of those cases reported in the literature, a 2.2 to
I female predilect ion has been noted. About 45% of
reported cases have occurred in the maxilla; most max­
illary lesions are located anterior to the fir st mo lar tooth
(Figure 15- 106). In the man dib le, however, about half of
the tumors are located posterior to the first molar. One
third of odontogenic fibromas are associated with an
unerupted tooth. Smaller odo ntogenic fibromas are usu­
ally comple tely asymptomatic; larger lesions may be
associated wit h locali zed bony expansion or loosening
of teeth.

Radiographically, smaller odontogenic fibroma s tend
to be well-defined , unil ocular, radiolu cent lesions often
associated wi th the periradicular area of erupted teeth
(Figure IS- lOll . Larger lesion s tend to be multilocular
radiolucencies. M any lesions have a sclerotic border. Root
resorption of associated teeth is common, and lesions
located between the teeth often cause roo t divergence.
Approximately 12% of cent ral odontogenic fibromas w ill
exhibit radiopaque flecks within the lesion.

Histopathologic Features
Lesions report ed as centra l odontogenic fibro ma have
shown considerab le histopathologic diversit y; th is has
led some auth ors to descri be two separate types ,
although th is concept has recently been questioned. The
so-called simple odontogenic fibro ma is composed of
stellate fibroblasts, often arranged in a whor led pattern
with fine collagen fib ri ls and considerab le ground sub­
stance (Figure 15- 108). Small foci of odon togenic epithe­
lial rests may or may not be present. Occasional foci of
dystrop hic calcification may be present. Some invest iga-
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Figure 15-106 . Odontogenic fibroma. Relative distribution of
odontogenic fibroma in the jaws.

Figure 15-107 • Odontogenic fibro ma. Apical radiolucent lesion
in the incisor and premolar area. (Courtesy of Dr. Robert
Provencher, Jr.)

Figure 15-108 • Odontogenic fibroma (simple type). Scattered
fibroblasts within a collagenous background. No epit helial rests
were found on multiple sections from this tumor.



634

tors have suggested that this lesion actua lly belongs
wi th the spectrum of odon togen ic myxo ma, and shoul d
be designated as a myxofibroma, A more collagenized
odo ntogenic fib roma needs to be different iated from a
desmoplast ic fib roma, w hich is a more aggressive lesion,
The desmoplastic fibroma. however, does not have an
epi thelia l component.

The central odontogenic fibrom a, WHO (Wor ld
Health Organization) type, has a more com plex pattern,
wh ich often consists of a fai rly cellu lar fibrous connec­
tive t issue with collagen fibers arran ged in interlacing
bundles. Odon togenic epit heliu m in the form of long
strands or isolated nests is present throughout the lesion
and may be a pro mi nent component (Figure 15- 109). The
fibrous com ponent may vary from myxoid to densely
hyalini zed. Calcif ications composed of cementum- like
material or dentinoid are present in some cases.

Twelve examp les of central odontogenic fibro ma
associ ated w it h a g iant cell granuloma-li ke compo nent
have been reported over the past decade. It seems un ­
likely that this process represents a "collision" tumor
w ith synchronous occurrence of an odo ntogen ic fibro­
ma and a giant cell gra nu loma. Several of these lesions
have recu rred, and the recurrences typi call y exhibit both
components. W hether the odon togenic fib roma some­
how induced a giant cell response in these patients or
whether th is is a distinct biphasic lesion remains to be
clarified.

Treatment and Prognosis
Odontogenic fibromas are usually treated by enuclea tion
and vigorous curettage. Alt hough the tumor does not
have a definite capsule, it appears to have a limited
growth potential , particu larly in the anterior regions of
the jaws. A few recurre nces have been documented , but
the prog nosis is very good.

Figure 15-10 9 • Odontogenic fibroma (World Health Organ]­
zation [WHO] type). A cellular fibroblastic lesion contain ing
narrow cords of odontogenic epithelium.
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PERIPHERAL ODONTOGENIC FIBROMA
The rela tive ly uncom mon peripheral odon togenic
fibroma is considered to represent the soft tissue coun­
terpart of the centra l (l ntraosscous) odo ntogenic
fibroma. In the past , clinica lly and histopathologically
simila r lesions have been designated by some as odon­
tog enic epi theli al hamartoma or as peripheral fib ro­
amel oblastic dentinoma. It is likely that all of these terms
refer to the same lesion, and peripheral odontogenic
fibroma seems to be the most appropriate designation . A
few report ed series of th is lesion have been pub lished in
the past decade, bringing the total number of cases in the
literature to over 150.

Clinical and Radiographic Features
The peripheral odontogenic fibroma appea rs as a firm,
slow-growing, and usually sessile gingival masscovered
by normal-appearing mucosa (Figure 15-110). Rarely,
multifocal or diffuse lesions have been described. Clini­
cally, the perip hera l odontogen ic fibroma cannot be dis­
ti nguished from the much more common fibrous gingival
lesions (see Chapter 12). The lesion is most often encoun­
tered on the facia l gingiva of the mandible. Most lesions
are between 0.5 and 1.5 em in diameter and they infre­
quently cause displace ment of the teeth. Peripheral
odontogenic fibrom as have been recorded in patients
over a w ide age range, with most identified from the
second to the seventh decades of life.

Radiographic studies demonstrate a soft tissue mass,
which in some cases has shown areas of calcification.
The lesion, however, does not involve the underlying
bone.

Histopathologic Features
The peripheral odontogenic fibroma shows simi lar histo­
pathologic features to the centra l odo ntogen ic fibroma

Figure 15 ~ 110 . Peripheral odontogenic fibroma . This sessile
gingival mass cannot be clinically distinguished from the common
peripheral ossifying fibroma. (Courtesyof Dr. Jerry Stovall.]
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(WHO type). The tumo r consis ts of interwove n fascicles
of cellular fibrous connective ti ssue, which may be inter ­
spersed with areas of less ceJlular, myxoid connective
tiSSLIe. A granular cell change has been rarely ident ifi ed
in the connective tissue component. Islands or stra nds
of odontogenic epithelium are scattered throughout the
connective tissue. These may be promi nent or scarce.
The epithelia l cells may show vacuolization. Dysplastic
dentin, amorph ous ovoid cementum - lik e calcifications,
and trabeculae of osteoid may also be present .

Treatment and Prognosis
Theperiphera l odon togenic fibroma is treated by local sur­
gical excision, and the prognosis is excellent. Recurrence
of this lesion has been documented. however, so the
patient and clinici an should be aware of th is possibi lity.

GRANULAR CEll ODONTOGENIC TUMOR
(GRANULARCEll ODONTOGENIC
FIBROMA)
The rare gran ul ar cell odontogenic tum or was init iall y
report ed as "granular cell ameloblastic fibrom a." Subse­
quently, it was designated as gran ular cel l odontogenic
fibroma, but the noncommitta l term granu la r cell odon­
togenic tu mor is prob ably more appropriate, given the
controversial nature of the lesion. Approx imate ly 20
cases of this unusual tumor have been reported.

Clinical and Radiographic Features
Patients wi thgranu lar cell odontogenic tumorshaveall been
adults at the time of diagnosis, w ith over half being older
than 40 years of age. The tumor occurs pri mari ly in the
mandible and most often in the premo lar and molar region.
Some lesions arc completely asymptomatic; others present
as a painless, localized expansion of the affected area.

Figure 15- 111 • Granular cell od ontogenic t umor. Radiolucent
lesion involving the apical area of endodontically treated maxillary
teeth. (Courtesy of Dr. Steve Ferry.)
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Radiograph ically, the lesion appears as a well­
demarca ted rad iolucency, which may be unilocula r or
mult ilocular and occasionally shows small calcifications
(Figure 15-111 ).

Histopathologic Features

Thegranu lar cell odon togeni c tu mor is composed of large
eosinop hi lic granular cells. which closely resemble the
granula r cell s seen in the soft t issue granular cell tumor
(see page 465) or the gra nu lar cells seen in the granular
cell variant of the amelob lasto ma (see page 615). Narrow
cords or small islands of odontogenic epi thelium are
scattered among the granular cells (Figure 15- 112). Small
cement um- like or dystrophic calcificat ions associated
with the gran ular cells have been seen in some lesions.

The nature of thegranular cell s is controversial. Ultra­
structural studies reveal the features of mesenchymal
cells , and bodies consistent w it h lysosomal structures
have been identified w ith in the lesional cell cytoplasm.
Immunohistochemically, the granu lar cell s in the gran­
ular cell odontogenic tumor do not react w ith ant ibodies
di rected agains t 5- 100 protein, in contra st to the posi­
tive 5- 100 reactivity of the granu lar cell tumor.

Treatment and Prognosis
The granular cell odontogenic fibroma appears to be
comp lete ly benign and responds we ll to curettage. No
recurrences have been reported.

ODONTOGENIC MYXOMA
M yxom as of the jaws are believed to arise from odonto­
genic ectomesenchyrne. They bear a close microscopic
resemb lance to the mesenchym al port ion of a developin g
tooth. Formerly, some investigators made a distinction
between odontogenic myxomas (derived from odonto­
genic mesenchyme) and osteogeni c myxom as (pre-

Figure 15-112 • Granular cell odontogenic t umor. Sheet of
large granular mesenchymal cells with small nest s of odontogenic
epithelium.
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Figure 15-113 • O dontogenic myxom a. Relative distribution of
odontogenicmyxoma in the jaws.

Figure 15-114 . Odontogenic myxoma . Radiolucent lesion of
anterior maxilla showing fine residual bone trabeculae arranged at
right angles to one another [tstepladder" pattern}.

sumably derived from primit ive bone tissue) . However.
most authorities in orthopedic pathologic practice do not
accept that myxomas occu r in the extragnathic skeleton .
and ali myxomas of the jaws are current ly considered to
be of odo ntogenic origin.

clinical and Radiographic Features
Myxomas are predominantly found in young adu lts but
may occur over a wi de age group. The average age for
pat ients w ith myxomas is 25 to 30 years. There is no sex
predilect ion. The tumor may be found in almost any area
of the jaws . and the mandible is involved mo re com mon ly
than the maxilia (Figure 15- 113). Smaller lesions may be
asymptomatic and are discovered only during a radio ­
graphic exam inat ion. Larger lesions are often associated
wi th a pa in less expansion of the involved bone. In some
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Figure 15- 115 • Od ontogenic myxoma. Occlusal viewof a large
myxoma showing buccal expansion and "soap bubble" radiolu­
cency similar to that seen in an ameloblastoma. (Courtesyof Dr.
Mike Rohrer.)

instances. cli nical growth of the tumor may be rapid; this
is probabl y related to the accumulation of myxoid ground
substance in the tum or.

Radiographica lly. the myxoma app ears as a uniloc­
ular or multilocular radiol ucency that may displace or
cau se resorption of teeth in the area of the tumor. The
margin s of the radiolucency are often irregular or scal­
loped. The radio lucent defect may contain th in, wispy
t rabeculae of residu al bone. w hic h are often arrangedat
right angles to one another (Figure 15-114). Large myx­
omas of the mandib le may show a "soap bubb le" radio­
lucent pattern , w hich is indist ingu ishable fro m that seen
in ameloblastomas (Figure I S-It S).

Histopathologic Features
At the ti me of surgery or gross exami nat ion of the spec­
imen , the gelatinous. loose structure of the myxoma is
obvious. Microscopically. the tumor is composed of hap­
hazardly arranged stellate. spindle-shaped, and round
cells in an abundant, loose myxoid stroma that contains
on ly a few collagen fib rils (Figure 15-116). Histochem­
ical study shows tha t the grou nd substance is composed
of glycosaminoglycans. chiefly hyalu ronic acid and
chondroitin sulfate . Immunohistochemica lly. the myxoma
cells show diffuse immunoreactivity with antibodies
direc ted against vlment ln. wit h focal reactivity for
muscle-specific actin . Small islands of inac tive-appearing
odon togenic epithelial rests may be scatte red throug hout
the myxoid gro und substa nce. These epit helia l rests are
not required forthe diagnosis and are not obv ious in most
cases. In some patients. the tumor may have a greater
tendency to for m collagen fibers; such lesions are some­
tim es designated as f ibromyxomas or myxofibromas.
T here is no evidence that the more collagenized variants
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Figure 15·116 . Odontogenic myxoma. A loose, myxomatous
tumor can be seen filling the marrow spaces between th e bony
trabecul ae. Th e inset shows stellate-shaped cells and fin e co llagen
fibrils.

deserve sepa rate consideration . al thoug h some investi­
gators have suggested that these may rep resent part of
a spect rum tha t includ es the ce nt ral odontoge nic fibroma
at the other endpoint.

A myxoma may be micro scopicall y co nfused with
other myxold jaw neoplas ms, such as the rare chon­
drornyxoid fibroma (see pa ge 571) or the myxold ne u­
rofibroma (se e pa ge 457). Chondromyxoid fibroma
should have ar eas of carti lagino us diffe re ntiation,
whereas myxoid neurofibromas tend to have scattered
lesiona l cells that a rc posi tive for a ntibodies directed
aga inst S- IOO prote in. Myxoid ch ange in an enla rged
dental follicle or the den ta l papi lla of a develop ing tooth
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may be microscop icall y similar to a myxom a. Evaluation
of the clinical and rad iographic feature s, however, will
prevent overdiagnosis of these lesions as myxomas .

Treatment and Prognosis
Small myxomas arc gene rally treated by curettage , but
ca reful period ic reevaluat ion is neces sa ry for at least 5
years. For larger lesion s. more extensive resectio n may
be required because myxom as a re not enca psu lated and
tend to infiltrat e the surro undi ng bone. Comple te removal
of a la rge tumor by curettage is often difficult to accom­
plish, and lesion s of the pos terior maxilla, in particular,
should be treated more aggresstvely in most ins tances.
Recur rence rates from vari ous studies average approxi ­
mate ly 25 %. In spite of ioca l recurren ces, the overa ll
prognosis is good, and metastases do not occur.

In rare cases, the myxoma microscopicall y shows
marked ce llula rity an d ce llula r a typism. These lesions
have been designat ed by som e as myxosarco mas. They
a ppear to have a more aggressi ve local course than do
the usual myxoma s. but distan t metastases have not
bee n repor ted .
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Many ora l and maxi llofacia l pa tho logists consider the
cementoblastoma to represent an odonto genic tumor.
However, othe r pathologists ha ve pointed out that the
histopathologic fea tures of ce rnen toblas to rnas of the
jaw s a re identica l to those of a bon e tum or, os teoblas­
torna , see n both in the jaws and extrag na thic skeleton.
Cementoblastomas a re discu ssed in Cha pter 14 (see
page 570).
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ECTODERMAL DYSPLASIA
Ectodermal dyspl asia represents a gro up of inheri ted
conditions in which two or more ectodermally derived
anatom ic structures fail to develop. Thus, depending on
the type of ectoderma l dysplasia. hypoplasia or ap lasia
of tissues. such as skin, hair. nails, teeth, or sweat glands,
may be seen. The various types of th is disorder may be
inherited in anyone of several genetic patterns. including
autosomal dominant, autosomal recessive. and X-linked .
Even though by some accou nts over 150 different sub­
type s of ectodermal dysplasia can be defined, these dis­
orders are considered to be relati vely rare. with an esti­
mated freq uency of I case occurring in every 10.000 to
100,000 births. For a few of these conditions, the specific
genetic mutat ions and the ir chro moso ma l locat ions have
been ident ified .

Clinical Features
Perhaps the best known of the ectodermal dyspla sia syn­
drom es Is hvpohidrotic ectodermal dysplasia. In most
instances, thisdisorder seems to show an X-lin ked inher­
itance patt ern; therefore, a male predominance is usu­
ally seen. However, a few fami lies have been ident ified
that show autosomal recessive or autosomal dominant
patt erns of in her itance.

Affected individuais typically dispiay heat intolerance
because of a reduced number of sweat glands. Sometimes
the diagnosis is made during infancy because the baby
appears to have a fever of undetermi ned or igin; however,
the infant simp ly cannot regulate body temperature appro ­
priately because of the decreased number of sweat glands.
Uncommonly. death results from the markedly elevated
body temperature. Sometimes, as a diagnostic aid , a spe­
cial impression can be made of the patient's fingertips and
then examined microscopically to count the density of the
sweat glands. Such find ings should be interpreted in con­
junction with appropriate age-matched controls.

Other signs of this disorder include fine, sparse blonde
hair, including a reduced density of eyebrow and eyelash
hair (Figure 16-1). The periocular skin may show a fine
wri nkling with hyperpigmentation (Figure 16-2), and
midface hypop lasia is freq uently observed , often
resulting in protubera nt lips. Because the salivary glands
are ectodermally derived, pat ients may exhibit varying
degrees of xerostomia. The nails may also appear dys ­
troph ic and brittle.

The teeth are usually markedly reduced in number
(oli godont ia or hypodontia), and their crown shapes are
characteristically abnormal (Figure 16-3 ). The incisor
crow ns usually appear tapered, conica l. or pointed. and
the mola r crowns are reduced in diameter. Comp lete lack
of toot h development (anodont ia) has also been
reported, but th is appears to be uncomm on.
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Figure 16- 1 • Ectodermal dysplasia. The sparse hair, periocular
hyperpigmentation,and mild midfacial hypoplasia are character­
istic features evident in this affected patient.

Female patients may show partia l expression of the
abnormal gene; tha t is, their teeth may be reduced in
num ber or may have mild structu ral changes. This
incomplete presentat ion can be expla ined by the Lyon
hypothesis. w it h half of the fema le patient's X chromo­
somes expressing the normal gene and the other half
expressing the defective gene.

Histopathologic Features
Histopathologic exam ination of the skin from a pattern
wi th hypohidrotic ectodermal dysplasia shows a
decreased number of sweat glands and hair follicles . The
adnexal structures that are present are hypop lasticand
malformed.

Treatment and Prognosis
Managemen t of hypoh idrotic ectodermal dysplasia war­
rants genet ic counseli ng for the parents and the patient.
The dental prob lems are best managed by prosthetic
replacement of the denti ti on w ith comp lete dentures,
ovcrdcntures, or fixed app liances, depending on the
number and location of the remaining teeth. Wi th careful
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figure 16-2 • Ectodermal dysplasia. Closerviewof the same
patient depicted in Figure 16-1 . Fine periocular wrinkling,as well
as sparse eyelash and eyebrow hair can be observed.

figure 16-3 • Ectodermal dysplasia. Oligodontia and conical
crown forms are typical oral manifestations. (Courtesyof Dr.
Charles Hook and Dr. Bob Gellin.)

site selection , endosseous dental implants may be con­
sideredfor facilitating pros thet ic management of patients
older than 5 years of age.

WHITE SPONGE NEVUS (CANNON'S
DISEASE; FAMILIAL WHITE FOLDED
DYSPLASIA)
While sponge nevus is a relat ively rare genode rmatosis
(a genetically determi ned skin disord er) that is in herited
as an autosomal dominant trait displaying a high degree
of penetrance and variab le expressiv ity. This condition
is due to a defect in the norma l keratin ization of the ora l
mucosa. In the 3D-member famil y of keratin fil aments.
the pair of kerat ins known as kerat in 4 and keratin 13 is
specifically expressed in the spinous cell layer of mucosal
epit helium. Mutatio ns in either of these kerat in genes
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Figure 16-4 • Whit e sponge nevus. Diffuse. thickened white
plaquesof the buccal mucosa.

have been shown to be responsib le for the clinical man­
ifestations of white sponge nevus.

Clinical Features
The lesions of white sponge nevus usuall y app ear at
bir th or in earl y childhood. but somet imes the condi­
t ion develop s du ri ng adolescence. Symmetric, th ick ­
ened, w hite, co rr ugated or velvety , diffu se pl aques
affeetthe buccal mucosa bil aterally in most instances
(Figure 16-4 ). Other common int raoral sites of invol ve­
ment include the ventral tongue, labial mucosa, soft
pa late. alveolar mucosa. and floor of the mou th,
alt hough the extent of involvement can vary from
patient to pat ient. Extraoral mucosal sites. such as the
nasal, esop hageal, laryngeal, and anogenital mucosa.
ap pear to be less commonly affected. Patients are usu­
ally asympto matic.

Histopathologic Features
The microscopic features of white sponge nevus are
ch aracteristic but no t necess arily pathognomonic.
Prominent hype rparakeratosis and marked acanthosis
wi th clearing of the cytoplasm of the cells in the spinous
layer are common features (Figures 16-5 and 16-6);
however, similar microscopic findings may be associated
with leukoede ma and heredita ry benign intraepithelia l
dyskeratosis (HBID). In some instances, an eosinophil ic
condensation is noted in the perinuclear region of the
cells in the superficial layers of the epitheliu m, a feature
that is uniq ue to whi te sponge nevus. Ultrastructurall y.
thi s condensed material can be iden ti fied as tangled
masses of keratin tonofilaments.

Exfoliat ive cyto logic studies may provide more defin­
it ive diagnostic informat ion. A cyto logic preparat ion
stained wi th the Papanicolaou method ofte n shows the
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Figure 16-7 . White sponge nevus. This high-power photomi­
crograph of a Papanicolaou-stained cytologic preparation shows
the pathognomonic perinuclear condensation of keratin tonofila­
ments (arrow).

HEREDITARY BENIGN INTRAEPITHELIAL
DYSKERATOSIS (WITKOP-VON SALLMANN
SYNDROME)
Heredi ta ry benign int raepithelia l dyskeratosis (HBiD)
is a rare autosomal domin ant genodermatosis primarily
affecti ng descendants of a tr iracial isolate (native Amer­
ican. black. and w hite) of people wh o originally lived in
North Carol ina . Examp les of HBID have sporadically
been reported from ot her areas of the United States
because of migrat ion of affected individuals, and descrip­
tions of affected pat ients w it h no apparent connectionto
North Caro li na have also appeared in the lit erature.

Clinical Features
The lesions of HBID usually develop during childhood.
in most instances affect ing the oral and conjunctiva l
mucosa. T he oral lesions are similar to those of white
sponge nevus . wi th bo th condi tions showi ng th ick, cor­
rugated whi te plaques involving the buccal and labial
mu cosa (Figure i 6-8) . Milder cases may exhibit the
opalesce nt appearance of leukoedema . Other oral
mucosal sites, such as the floo r of the mouth and lateral
tongue. may also be affected. These ora l lesions may
exh ibit a superimposed candida l infection as well.

The most interesti ng feature of HBID is the ocular
lesions. w hich begin to develop very early in life. These
appea r as thick. opaque. gelatinous plaques affectingthe
bu lbar conjunc tiva adja cent to the cornea (Figure 16-91
and somet imes invo lving the cornea itself. When the
lesio ns are active. patients may experience tearing. pho­
tophobia, and itching of the eyes. In many patients. the
plaques are most prominent in the spring and tend to

Treatment and Prognosis
Because this is a benign condition, no treatm ent is nec­
essary. The prognosis is good.

eosinophilic peri nuclear condensati on of the epithelia l
cell cy to plasm to a greate r ext ent tha n does the
histopathologic sect ion (Figure i 6- 7).

Figure 16-6 • White sponge nevus. This high-powerphotomi­
crograph shows vacuolation of the cytoplasm of the cells of the
spinous layer,with no evidence of epithelial atypia. Perinuclear
condensation of kerat in tonofilaments can also be observed in
some cells (arrow) .

Figure 16~S • White sponge nevus. This medium-power
photomicrograph shows prominent parakeratosis, marked thick­
ening (acanthosis), and vacuolation of the spinous cell layer.
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Figure 16-8 • Hereditary benign intraepithelial dyskeratosis
(HBID). Oral lesions appear as corrugated white plaques of the
buccal mucosa. (Courtesy of Dr. John McDonald.)

Figure 16-9 • Hereditary benign intraepithelial dyskeratosis
(HBID) . Ocular lesions appear as gelatinous plaques (arrow) of
the bulbar conjunctivae. (Cou rtesy of Dr. Carl Witkop.)

regress during the summer or autum n. Sometimes bli nd­
ness may result from the ind uction of vascularity of the
cornea secondary to the shedding process.

Histopathologic Features
The histopathologic features of HBID include pro minent
parakerat in production in addition to marked acan­
thosis. A peculiar dyskeratot ic process, similar to tha t
of Darter's d isease. is scattered throughout the upper
spinous layer of the surface ora l epithelium (Figure
16-10). W ith this dys keratotic process, an epithelial cell
appears to be surro unded or engulfed by an adjacent
epithelial cell. result ing in the so-called "cel l- within-a­
cell" phenom enon.
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Figure 16 -10 • Hereditary ben ign intraepithelial dyskeratosis
(HBID). Medium-power photomicrograph exhibiting hyperpara­
keratosis. acanthosis. and dyskeratosis. Inset shows dyskeratotic
cells at higher magnification.

Treatment and Prognosis
Because HBJ D is a benign condition. no treatment isgen­
erally requi red or indicated for the oral lesions. If super­
imposed candidiasis develops. an antifungal medication
can be used. Pat ients with symptomat ic ocular lesions
should be referred to an oph thalmol ogist. Typically. the
plaqu es that obscure visio n must be surgically excised.
This procedure, however, is recognized as a temporary
measure because the lesions often recur.

PACHYONYCHIA CONGENITA OADASSOHN­
LEWANDOWSKY TYPE; JACKSON-LAWLER
TYPE)
Pachyonychia congenita is a group of rare genoder­
matoses that are usually inherited as an autosomal dom­
inant t rait. The nails are dramatically affected in most
patie nts, but oral lesions are seen only in patients
affec ted by the [adassohn-Lewa ndowsky form of the dis­
ease. Fewer tha n 200 cases have been reported. Specific
mutations in the keratin 16 gene have been detected for
the Jadassohn- lewandowsky type of pachyonych ia con­
genita , whereas mut ati ons of the keratin 17 gene are
associated wit h the Jackson- Lawle r form.

Clinical Features
Vi rtu ally all patient s w ith pachyonychi a congent ta
exhibi t characteristic nail changes, eit her at birth or in
the early neonatal period. The free margin s of the nails
are lifted up becauseof an accumulatio n of keratinaceous
material in the nail beds. Th is results in a pinched.
tubular configura tio n. Ult imately, nail loss may occur
(Figure 16- 11).
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fig ure 16-11 • Pachyonychia congenita. l oss of fingernails.
(Courtesy of Dr. John Lenox.)

Figure 16-12 • Pachyonych ia co nge nita. The soles of the feet of
affected patients typicallyshow marked calluslikethickenings.
(Courtesy of Dr. l ou Young.)

Other skin changes that may occu r include marked
hyperkeratosis of the palm ar and plantar surfaces , pro­
ducing thick, callouslike lesions (Figure 16-12). Hyper­
hidrosis of the palms and soles is also commonly present.
The rest of the skin shows punctate papules. represent ing
an abnormal aceumulation of keratin in the hair follicles.
One disabling feature of the syndrome is the formation
of painfu l blisters on the soles of the feet after a few min ­
utes of walking du ring war m weat her.

The ora l lesions seen in the Iadassohn- Lcwandowsky
for m consist of th ickened wh ite plaques that involve the
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Figure 16-13 . Pachyonychia congenita. Although tongue
lesions are morecommon in patients with pachyonychia con­
genita . other oral mucosal sitesexposedto minor trauma. such as
the alveolar mucosa. may develop thickened white patches.
(Courtesy of Dr. John lenox.)

lateral margins and dorsa l surface of the tongue. Other
oral mucosal regions that are frequently exposed to mild
traum a, such as the pala te, buccal mucosa, and alveolar
mucosa, may also be affected (Figure 16-1 3), Neonatal
teeth have been reported in pati ents affected by the
Jackson-Law ler form , but these individual s do not have
oral wh ite lesions . Hoarseness and dyspnea have been
described in some patien ts as a result of laryngeal
mucosal involvement.

Histopathologic Features
Microscopicexamination of lesionaI oral mucosa shows
marked hyperpa rakeratosts and acanthosis with peri­
nuclear clearing of the epit heli al cells .

Treatment and Prognosis
Because the oral lesions of pachyonychia congenita show
no appar ent tendency for malignan t transformation, no
treatment is requ ired . The nail s are often lost or may need

to be surgically removed because of thedeformity. Patients
should receive genetic counseling; however, mutations in
the keratin 16 gene have been identi fied using molecular
techniques to evaluate material obtained from chorionic
villus sampling, allowing prenatal diagnosis.

DYSKERATOSIS CONGENITA (COLE­
ENGMAN SYNDROME; ZINSSER-COLE­
ENGMAN SYNDROME)
Dyskeratosis co ngc nita is a rare genodermatosis thats
usuall y inherited as an X- linked recessive tralt . resulting
in a striking male predilection. Autosomal dom inant and
autosomal recessive forms, although less common, have
been repor ted. Mutat ions in the DKC1 gene have been
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Figure 16-14 • Dyskerato sis congenita . Dysplast ic nail changes .

XERODERMA PIGMENTOSUM

Figure 16-15 • Dyskeratosis conge nita. Atrophy and hyperker­
atosis of the dorsal tongue mucosa are visible.

Xeroder ma pigmentosum is a rare genodermatosis in
which numerous cutaneo us malignancies develop at a
very earl y age. The prevalence of the condi tion in the
Uni ted States is estimated to be 1 in 25 0 .000. The con­
dition is inherited as an autosoma l recessive trait and is
caused by one of several defects in the excision repair
and/ or postre plication repai r mechani sm of DNA . As a
result of the inabi lity of the epit helial cell s to repair ultra­
viol et light-induced damage. mutat ions in the epithelial
cell s occu r, leading to the development of skin cancer at
a rate 1000 to 4000 t imes w hat wo uld norm ally be
expected in peopl e under 20 years of age.

Clinical Features
During the firs t few years of life. pat ients affected by xero ­
derma pigmentosum show a markedly increased ten­
dency to sunburn . Skin changes. such as atrophy.

Histopathologic Features
Biopsy specimens of the ear ly oral mucosal lesions show
hyperor thckeratos is w ith epithelial atrophy. As the
lesions progress. epi thelial dysplasia develops until fra nk
squamous cell carcinoma evolves.

Clinical Features
Dyskeratosis congenita usuall y becomes evident du ring
thefirst 10 years of life . A reticular pattern of skin hype r­
pigmentati on develops. af fectin g the face. neck. and
upper chest. In addition. abnormal. dysplasti c changes
of the nail s are evident at thi s ti me (Figure 16-) 4) .

Intraorally, the tongue and buccal mucosa develop
buiiae; these are followed by erosio ns and. eventuall y.
leukoplakic lesions (Figure 16-1 5). Th e leukopl akic
lesions are considered to be premal ignant . and approx­
imately one th ird of them become ma lignant in a 10- to
so-yeer period. The actual rate of tran sforma tion may
be higher. but thi s may not be app reciat ed because of the
shortened life span of these patients. Rapidly progres­
sive periodonta l disease has been reported sporadically.

Thrombocytopenia is usuall y the first hematologic
problem that develops. typica lly during the second
decade of li fe. fo llowed by anemia . Ult imately. aplastic
anemia develops in approximately 70% of these patients
(see page 504) . Mild - to-moderate mental retardatio n
mayalso be present. Generall y. the autosomal recessive
and X- linked recessive forms show a more severe pat­
tern of disease expression.

Treatment and Prognosis
The discomfort of the ora l lesions is managed sympto­
matical ly. and carefu l peri odic ora l mucosa l examina­
tions are performed to check for evidence of malignant
transformation. Routine medical evaluation is warra nted
to moni tor the pat ient for the development of apla stic
anemia. Selected patients may be cons idered for all o­
geneic bone marrow transplantation once the aplast ic
anemia is identified .

As a result of these potential ly li fe- threateni ng com­
plicat ions. the prognosis is guarded . The average life
span for the more severely affected pat ients is 32 years
ofage. The paren ts and the pati ent should receive genetic
counseling. but identi fication of the DKC1 gene shou ld
allow for accurate confirmation of carriers of the gene
and for prenatal diagnosis.

determined to cause the X- linked for m of dyskeratosi s
congenita. The mutated gene app ears to disrupt the
normal mai ntenance of telomera se, an enzyme that is
critical in determin ing normal cell ular longevity. The cli­
nician should be awa re of the condition because the oral
lesions may undergo malignant transformation. and
patients are suscept ible to aplastic anemia.
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Figure 16-16 • Xerod erm a pigmentosum. The atrophic changes
and pigmentation disturbances shown are characterist ic ofxero­
derma pigmentosum.

freck led pigmentati on, and patc hy dep igmentat ion, soon
follow (Figure 16- 16). In early child hood, actin ic ker­
atoses begin developing. a process that normally does
not take place before 40 years of age. These lesions
quickly progress to squa mous cell carci noma. with
basal cell carci no ma also appeari ng; consequently. in
most patients a nonmelanoma ski n cancer develops
during the first decade of life. Melano ma develops in
about 5% of patie nts wi th xeroderma pigmentosum, but
it evolves at a slightly later time. As a co nsequence of sun
exposu re. the head and neck region is the site most fre­
quently affected by these cutaneous malignancies. Neu­
ro logic manifestations incl ude subnormal intelligence in
80% of affected individuals.

Oral manifestations. which often occur before 20 years
of age. include development of squamous cell carcinoma
of the lower lip and the tip of the tongue. This latter site
is most unusual for oral cancer, and its involvement is
again undoubtedly related to the increased sun exposure.
however minimal, w hich th is area receives in contrast to
the rest of the oral mucosa.

The diagnos is of xeroderma plgmentosum is usuall y
made w hen the patient is evaluated for the cutaneous
lesions. because it is highi y unusuai for a very young
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person to have skin cancer. Because xeroderma plgrnen­
tosum is an autosoma l recessive trait . a family history of
the di sorder is not li kely to be present . but the possibil ity
of a consanguineous relationship of the affected child 's
parents should be investigated.

Histopathologic Features
The histopathologic features of xeroderma pigmentosum
arc relati vely non specific. in that the cut aneous prema­
lig nant lesions and ma lignancies that occu r are micro­
scopically indistinguishab le from those observed in
unaffected pati ents.

Treatment and Prognosis
Treatment of xerode rma pigmento sum is challenging
because in most instances sign if icant sun dama ge has
already occurred by the time of diagnosis. Patie nts are
advised to avoid sun light and unfi ltered fluorescent light
and to wear appropri ate protective clo thing and sun­
screens if they cannot avoid sun exposure. A dermatol­
ogist shouid evaluate the pati ent every 3 mon th s to mon­
itor the develop ment of cutaneous lesions.

Top ical chemotherapeutic agent s (c.g., 5-fluorouraciil
may be used to tr eat act in ic keratoses. Non melanoma
skin cancers should be excised conservatively, preferably
w ith microscopicall y contro l led excision (Mohs surgery)
to preserve as much norma l tissue as possi ble. Pa tients
should also receive geneti c counseling because a high
number of consanguineous marriages have been
repor ted in some seri es.

The prognos is is still poo r. Mos t pat ients die 30 years
earlier than the normal population , either directly from
cu taneous mal ignancy or from complications associated
w ith the treatment of the cancer.

INCONTINENTIA PIGMENTI (BLOCH­
SULZBERGER SYNDROME)
Incontinentia p igmenti is a relatively rare inherited dis­
order. with approximat ely 800 cases reported worldwide.
It typically evolves in several stages, pri marily affecting
the skin. eyes. and central nervous system, as well as orai
structu res. There is a marked female predi lection, with a
37: t female-to-male ratio repo rted. The condition is
thought to be inher ited as an X- linked domina nt trait . with
the single unpaired gene on the X chromosome being
lethal for most males. Recent studies suggest that affected
pat ients show chromosomal ins tability. which may lead
to a small increased risk of childhood malignancy.

Clinical Features
The clin ical mani festati ons of inco nti nenti a pigmentl
usuall y begin in the fi rst few weeks of in fancy. There are
four stages.
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Figure 16-17 • Incontin entia pigment i. Swirling pattern of pig­
mentation on the abdomen of an infant.

1. Vesicular stage. Vesiculobullous lesions appear on
the skin of the trunk and limbs. Spon taneous res­
olution occurs withi n 4 months.

2. Verrucous stage. Verrucous cutaneous plaques
develop,affecting the limbs. Theseclear by 6 months
of age, evolving into the third stage.

3. Hy perpigmentation stage. Macular, brown skin
lesions appea r, characterized by a strange sw irling
pattern (Figure 16-1 7).

4. Atrophy and depigmentation stage. Atrophy and depig­
mentation of the skin ultimately occur.

Central nervous system abnormalities occur in 10%
to 30% of affected patien ts. The most common problems
are menta l retardat ion , seizure disorders, and motor dif ­
ficulties. Ocular problems (e.g.. strabismus, cataracts,
ret inal vascular abnormalit ies, opt ic nerve atrophy) may
also be identified in approximately 30% of these patients.

The oral manifestations of incontinentia plgm ent l,
noted in 60% to 80% of the cases, include oligodontia
(hypodontia), delayed eruption , and hypoplasia of the
teeth (Figure 16-18) . The teeth are small and cone shaped;
both the primary and permanent dent itions are affected.

Histopathologic Features
The microscopic findings in incontinentia pigmenti vary,
depending on whe n a biopsy of the skin lesions is per­
formed.

In the initia l vesicu lar stage, int raepithelia l clefts fi ll ed
with eosinophi ls are observed . During the verrucous
stage, hyperkeratosis, acanthosis, and papillomatosis
are noted . The hyperpigmentation stage shows numer­
ous melanin-containing macrophages (melanin inconti­
nence) in the subep ithelial connective tiss ue, the featu re
from w hich the disorder derives its name.
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Figure 16-18 e lncorrtin ent la pigmenti. Hypodontia and conical
teeth.

Treatment and Prognosis
Treatment of incontinentia pigmenti is directed toward
the various abnormalities. Dental management includes
appropri ate prosthodontic and restorat ive care, alt hough
this is someti mes difficul t if centra l nervous system prob­
lems are severe.

DARIER'S DISEASE (KERATOSIS
FOLLICULARIS; DYSKERATOSIS
FOLLICULARIS; DARIER-WHITE DISEASE)
Darter 's disease is an uncommon genodermatosis with
rat her strik ing skin involvement and relat ively subtle oral
mucosal lesions. The condition is inherited as an auto ­
somal dominant trai t , having a high degree of penet rance
and vari able expressivity. A lack of cohesion among the
surface epithelia l cells characterizes this disease, and
mutation of a gene that encodes an intrace llular calcium
pum p has been identified as the cause for abnormal
desmosomal organization in the affected epithel ial cell s.
Estimates of the prevalence of Darter's disease in
northern Europea n pop ulations range from 1 in 36,000
to 1 in 100,000,

Clinical Features

Patients w ith Dar ter's disease have numerous ery the­
mat ous, often prurit ic, pap ules on the skin of the trunk
and the scalp that develop during the second decade of
life (Figure 16- 19). An accumu lation of keratin, pro­
ducing a rough text ure, may be seen in association with
the lesions , and a foul odor may be present as a result
of bacterial degradation of the keratin . The process gen­
erally becomes worse during the summer mon ths, either
because of sensit ivity of some patie nts to ult raviolet ligh t
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Figure 16-19 • Dar te r 's disease. Erythematous cutaneous
papules on the chest.

Figure 16-20 • Oarier's disease. The oral mucosa may show mul­
tiple white papules. (Courtesy of Dr. George Blozis.)

or because increased heat results in sweati ng, wh ich
induces more epithe lial clefting. The paim s and soies
often exhibit pits and keratoses. The nail s show iongitu ­
dln al llnes, rid ges, or painful splits.

The oral lesions are typi cally asy mpto mat ic and are
discovered on routine examinatio n. The frequency of
occurrence of ora l lesions ranges from 15 % to 50 % .
They consist of multi ple, normal-colored or w hite, flat­
topped papules that , if numerou s enough to be con ­
fluent, result in a cobblestone mucosal appearance
(Figure 16-20) . These lesions affect the hard palate and
alveolar mucosa prima ri ly, alt hough the bucca l mucosa
or tongue may be occasionally invo lved. If the palatal
lesion s are prominent, the condition may resemble
infl amm atory papi lla ry hyperp lasia or nicotine sto ma­
titi s. Some pat ient s wi th th is condition also exper ience
recurrent obst ructi ve parotid swelling secondary to duct
abnormal ities.
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Figure 16 -21 • Darier 's disease. Low-power photomicrograph
showing a thick keratin plug. intraepit helial c1efting, andelongated
rete ridges.

Histopathologic Features
Microsco pic examinat ion of the cutaneous or mucosal
lesions shows a dyskeratotic process characterized by a
cent ral kerat in plug tha t over lies epit helium exhibiting a
suprabastlar cleft (Figure 16-21) . This intraepl thellal
clefting phenomenon, also known as aca nt ho lysis, is not
unique to Darter 's disease and may be seen in conditions
such as pemph igus vulgaris (see page 664). In addition,
the epitheli al rete ridges associated with the lesions
appear narrow, elongated, and " test tub e" shaped. Closer
inspect ion of the epi thelium reveals varying numbers of
two typ es of dyskeratot ic cells, called corps rands (round
bodies) or grains (because they resemble cereal grains).

Treatment and Prognosis
Treatment of Darter 's d isease depends on the severity of
involvement. Photosensitive patients should use a sun­
screen, and all patients should minimi ze unnecessary
exposure to hot environments. For relat ively mild cases,
kerato lyt ic agents may be the only treatment required.
For more severely affected pat ients, systemic retinoi ds
are often benefi cia l, but the side effects of such medica­
tio ns have to be carefully mon ito red by the physician.
Alt hough the condit ion is not prema lignant or otherwise
life threatening, genet ic counseling is appro priate.,

WARTY DYSKERATOMA (ISOLATED DARIER'S
DISEASE; ISOLATED DYSKERATOSIS
FOLLICULARIS; FOCAL ACANTHOLYTIC
DYSKERATOSIS)
The warty dyskeratoma is a disti nctly uncommon soli­
tary lesion that can occur on skin or oral mucosa. It is
histopa thologica lly identical to Darie r 's disease. For this
reason, the lesion hasbeen termed isolated Darter's dis­
ease. The lesion is not otherwise related to Darie r's dis­
case, however, and its cause remain s unkno wn .
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Clinical Features
The cutaneous wa rty dyskeratoma typica lly appears a s
a solita ry, asymptomatic, umbili cated papule on the skin
of the head or neck of an older adu lt. The intraora l lesion
also de velops in patients old er than age 40 , and a s light
male predilect ion has been ide ntified. The int raoral wa rty
dyskera to ma a ppea rs a s a pin k or wh ite , umbilicated
papule located on the keratin ized mucosa, especially th e
hard palate a nd the alveolar ridge. A warty or roughen ed
surface is noted in some lesions. Most warty dysker­
atomas are smalle r than 0.5 cm in diameter.

Histopathologic Features
Histo patho logically, the warty dyskeratoma appears very
simila r to keratos is follic ularts. Both conditions display
dyskeratosis and a su pra ba silar cleft. The wa rty dysker­
atoma is a solitary lesion. however. and the formation of
corps ronds and grains is not a prominent feature.

Treatment and Prognosis
Treatment of the wa rty dyskera toma co ns ists of conser­
vative excision. The prognosi s is excellent; these lesions
have not been reported to recur, and th ey have no
apparent ma ligna nt potent ial. Carefu l histopa thologic
evalua tion of the tissue should be performed because
some epithelial dysplasias ma y show a ma rked lack of
cellula r cohes iveness, resulting in a s imila r a canth olyti c
appe a ra nce microscopically.

PEUTZ-JEGHERS SYNDROME
Peutz- Ieghers sy ndro me is a relatively rare but well­
recognized condition, ha ving a preva lence of a pproxi­
mately I in t 20,000 births. It is charac teri zed by freck le­
like lesion s of the hands , periora l skin, and ora l mucosa
in conjunction with intestina l polyposis and pred isposi­
tion fo r affec ted pa t ients to deve lop ca nce r. Th e sy n­
drome is ge ne ra lly inhe rited as a n autosomal dom inant
trait, a lthough 35 % of cas es represent new mutations.
Mutat ion of a gene known as LKBI, which encodes for a
serine/ threon ine kinase, has been fou nd to be res pon­
sible fo r Peut z-Iegh er s syndrome.

Clinical Features
The skin les ions of Peutz- lcghers syndro me usually
develop early in childhood a nd involve the perio rificia l
areas (e.g., mouth, nose , anus, ge nita l reg ion). The skin
of the extremities is affected in ab out 50 % of pati ents
(Figure 16-22). The les ions resemble freckles , bu t they do
not wax and wane with sun exposure. as do true freckles.

The intestinal polyps , ge ne rally co ns idered to be
hama rtomatou s growths , a re scattered th roughou t the
mucus- producing a reas of the gast roin tes tina l tract. The
jejunu m and ileum a re mos t common ly a ffected. Pati ents
often have pro blem s with intestinal ob st ruction beca use
of intussusception (vtelescoping" of a proximal seg me nt
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Figure 16-22 • Peutz-Jeghers syndro me. Cutaneous lesions
appear as brown, macular, frecklelike areas, often concentrated
around the mouth or on the hands. (Co urtesy of Dr. Ahmed
Uthman.)

Figure 16-23 • Peutz-Jeghers syndrome. Oral manifestation s
include multiple, dark, freckleJike lesions of the lips. (Courtesy of
Dr. Ahmed Uthman.)

of the bowel into a dista l po rtion), a prob lem tha t usually
becomes evide nt during the thi rd decade of life. Most of
these episodes are self-correc ting, bu t surgical inte rven­
tion is sometimes necessary to prevent ischemic necrosis
of the bowel. wi th subseque nt peritoniti s. Gas trointe stina l
adenocarcinoma develop s in2% to 3% ofaffected patients,
a lthough the polyp s themse lves do not appear to be pre­
ma lignan t. Other tumors affecting the pancrea s, male and
female genital trac t, brea st , and ova ry ma y a lso de velop ,
and the inc reased frequ en cy overa ll is es tima ted to be
approximately 18 times grea te r than norma l.

The ora l les ion s essentia lly represen t an extension of
the perioral freckling. These 1- to 4-mm brown to blue­
gray ma cules prima rily affect the ver milion zone, the
lab ial an d bucca l mucosa , an d the tongu e an d a re seen
in mo re than 90 % of these pat ients (Figure 16-23). The
number of lesions and the exte nt of involvem en t ca n vary
markedly from patient to patient.
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Figure 16·25 • Hereditary hemorrhagic telangiectasia (HHT).
Red macules similar to the tongue lesions are observed onthe
buccal mucosa.

Figure 16-24 . Hereditary hemorrhagic tela ngiectasia (HHT).
The tongue of this patient shows multiple red papules. which rep­
resent superficial co llectio ns of dilated capillaryspaces.

laries (te langiectasias ) that are close to the surfaceof
the mucosa. These telangiectatic vessels are most fre­
quent ly foun d on the vermilion zone of the lips . tongue.
and buccal mucosa. although any oral mucosal site may
be affected (Figures 16- 24 and 16-25),

In many patients. telangiectasiasare seen on thehands
and feet. The lesions are often dist ributed throughout the
gastrointestinal mucosa, the genitourinary mucosa, and
the conjunct ival mucosa. The gastro in test inal telangiec­
tasias have a tendency to rupture. which may causesig­
nificant blood loss. Chronic Iron-deficiency anemia is
often a problem for such individuals. Signif icantly. arte­
riovenous fistulas may develop in the lungs. liver. or brain.
The brain lesion s seem to predi spose these pat ients to the
development of brain abscesses. In at least one instance,
periodon tal vascular malformatio ns were felt to be the

Histopathologic Features
The gastrointestinal pol yps of Peutz- Ieghers syndrome
histopathologically represent ben ign overgrowths of
intestinal glandu lar epit helium suppo rted by a core of
smooth muscle. Epit helial atyp ia is not usuall y a promi­
nent feature. unl ike the poly ps of Gardner syndrome (see
page 567) .

Microscopi c evaluat ion of the pigmented cutaneous
lesions shows slight acanthosis of the epit hel ium wi th
elonga tion of the rete ridges. No apparent increase in
melanocyte number is detected by electro n mic roscopy.
but the dend rit ic processes of the melanocytes are elon­
gated. Furthermore. the melanin pigment appears to be
retained in the rnelanocytes rather than being tra nsferred
to adjacent keratinocytes .

Treatment and Prognosis
Patients with Peutz-Ieghers syndrome should be moni­
tored for development of intussuscept ion or tumo r for­
mation. Genet ic counseling is also approp r iate.
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HEREDITARY HEMORRHAGIC
TELANGIECTASIA (OSLER-WEBER-RENDU
SYNDROME)
Hereditary hemorrhag ic telan g iecta sia (HHT) is an
uncommon mucocutaneous disorder that is inherited as
an autosomal dominant trait and has a prevalence of 2
to 19 per 100.000 pop ulation . Mutation of eith er one of
two different genes at two separate loci is responsible for
the condition. HHT I is caused by a mut ation of the
endoglin gene on chromosome 9. whereas ALK- I (activi n
receptor-like kinase-I ) mutation produces HHT2 . The
proteins produced by these genes may playa role in
blood vessel wall integr ity. With both ty pes of HHT.
num erous vascula r hamartomas develop. affecting the
skin and mucosa; however. other vascu lar problems.
such as arter iovenous fi stulas. may also be seen. Patients
affected w ith HHT I tend to have more pulmonary
involvement. whereas those w ith HHT2 generally have
milder disease of later onset. The cl in ician should be
familia r with HHT because the oral lesions are often the
most dramat ic and most easily identified component of
this syndrome.

Clinical Features
Patients with HHT are often diagnosed initiall y because
of frequent episodes of epistaxis. On further examina­
tion. the nasal and oropharyngea l mucosae exhibit
numerous scatte red red pap ules, I to 2 mm in size. which
bla nch when diascopy is used. This blanch ing indicates
tha t the red color Is due to blood contained w ithin blood
vessels. in this case. small collectio ns of dilated capi l-



CHAPTER 16 . Dermatologlc OiSl."tlses

ca use of septic pu lmonary embo li that resolved only after
several teeth with periodontal abscesses were extracted.

In some instances. CREST syndrome (sec page 695)
must be considered in the di fferent ial diagnosis. In these
cases, serologic studies for anticentromere autoanti­
bodies often help to dist inguish between the two condi­
tions because these antibodies wou ld be present on ly in
CREST syndrome.

Histopathologic Features
If one of the telangiectasias is subm itted for biopsy. the
microscopic features essentially show a superficially
located collection of thi n-wa lled vascular spaces that
contain erythrocyte s (Figure 16- 26).

Treatment and Prognosis
For mild cases of HHT. no treatment may be required.
Moderate casesmay be managed by select ive cryosurgery
or electrocautery of the most bot herso me of the telan­
giectatic vessels. More severely affected patients. partic­
ularly those troubled by repeated episo des of epistaxis.
may require a surgica l procedure at the nasal septum
(septal dermop lastyl. The involved nasal mucosa is
removed and replaced by a skin graft. Laser ablati on of
thetelangiectatic lesions has also been used wi th varying
degrees of success.

Combined progesterone and estrogen therapy may
benefit some patient s. but because at the potent ially
serious side effects . th is should be limi ted to the most
severely affected individuals . Iron replacement therapy
is indicated to r the iron -def icient pat ient . and occasion­
ally blood tran sfusions may be necessary to compensate
for blood loss.

From a dental standpo int . some authors recommend
the usc of proph yl act ic antibiotics before denta l procc-

Figure 16-26 • Heredi tary hemorrhagic telangiectasia (HHT).
This low-power photomicrograph shows multiple dilated vascular
spaces located immediately subjacent to the epithelium.
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dures that might cause bacteremia in pa tlcn ts with HHT
and evidence of a pulmonary arteriovenous malforma­
tion . For pati ents w ith a history of HHT. such ant ib io tics
are advocated until a pulmona ry arteriovenous mal for­
mation is rul ed out because of the I % prevalence of brain
abscesses in affected individuals. It is beli eved that ant i­
biotic coverage. similar to that for endocardit is prophy­
laxis. may prevent this serious complication.

The prognosis is generall y good. although a I % to 2%
mortal it y rate is repo rted from com plications relat ed to
blood loss. For pat ients w ith brain abscesses. the mor­
tality rate is 10% . even wi th early diagnosis and app ro ­
priate therapy.

EHLERS-DANLOS SYNDROMES
The Ehlers- Danlos syndrome s, a grou p of inherited con­
nective tissue disorders. are relatively heterogeneous. At
least ten typ es have been descr ibed over the years, but
recent clinical and molecular evidence suggests that six
categories of th is disease may be more appropriate. The
pati ent exh ib its problems that arc usuall y attributed to
the production of abnormal collagen, the prote in that is
the main structural component of the connective tissue.
Because the product io n of collagen necessita tes many
bio chemical steps that are controlled by several genes,
the potential exists for anyone of these genes to mutate.
producing selective defects in collagen synthesis. The
various forms of abnormal collagen result in many over­
lappi ng cli nica l features for each of the types of the
Ehlers-Da nlos syndrome (Table 16- 1l. This discussion
will concentra te on the most common and significant
form s at this grou p of condi tions.

Typ ical clinical fi ndings include hyperm obili ty of the
joi nts, easy brui sabi lity. and marked elast icit y of the skin.
Some patients have worked in circus sideshows as the
" rubber " man and the "contort ion ist" as a result of their
pronounced joint mobility and ability to st retch the skin .

Clinical Features

The pattern of inh er itance and the clin ical manifesta­
t ions vary with the type of Ehlers-Danlos syndrome
bei ng exami ned. About 80% of pat ients have the cla s­
sica l type in either the mild or sever e form. Classica l
Ehlers-Danlos syndrome is inherited 'as an auto soma l
dominant t rait, and defects of type I collagen have been
reported in some fami lies. w hereas prob lems w it h type
V collagen have been ident ified in ot hers, suggesting
genetic heterogeneity. Hyperelastic ity of the skin (Figure
16-27) and cu taneous fragil ity can be observed. An
unusual healing response that often occurs wit h rela­
tively minor injury to the skin is termed pap yrac eou s
scarr ing because it resembles cru mp led cigare tte paper
(Figure 16- 28).
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Table 16-1 Elhers-Danlos (ED) Syndromes

TYPE

Class ical (severe)

Classical (mild)

Hypermobility

Vascular

Kyp hoscoliosis

Arthrocha lasis

Dermatosparax ls

Other
(includes X-linked,
pe riodontal and
fibronectin typ es)

CLINICAL FEATURES

Hyperextensible skin. easy bru ising. hypermobile joints.
papyraceous scarring of skin

l ess severe classical manifestations

Soft skin. no scarring. marked jo int hyperexte ns ibility

Severe bruising, arterial and uter ine rupture

Ocular fragility. hyperextensible skin. hyp ermc bile joints,
sco liosis

Congenital hip dislocation, joint hyperm obi lity. normal
scarring. mandibular hypoplasia

Severe skin fragility. sagging skin

X-linked and periodontal similar to mild class ic type;
fibronectin has platelet defect

INIlERITANCE

AD

AD

AD

AD. AR

AR

AD

AR

XLR. AD, AR

DEFECT

Co llagen type V mutations

Collagen type V muta t ions

Not known

Co llagen type III mutations

Lysyl hydroxylase point
mutat ions

Co llagen type I mutations

Procol lage n pe ptidase deficiency

Not known: possible collagen
type III de fect; possi ble defect
in fibronectin

Figure 16-28 • Ehlers-Danlos syndrome. Scarring that resem­
bles cru mpled ciga rette paper (papyraceous scarring) is associ­
ate d wit h minimal tra uma in patients with Ehlers-Danlos syn·
d romes. These lesions invo lve the skin of the knee .

AD , Autosoma l dominant; AR, autosomal recessive; XLR, X-Hnked recessive.

Figure 16-27 • Ehlers-Danlos syndrome. The hyperelasticity of
the skin is evide nt in this pat ie nt affected by th e mild for m of
classical Ehlers-Danlos syndrome.

Patien ts w ith the hypermobility type of Ehlers-Dan los
syndro me exhibit remarkable joint hypermobili ty but no
evide nce of sca rring.

The vascula r type of Ehle rs-Da nlos used to be known
as the ecchymotic type because of the extensive bruising
that occu rs w ith everyday tra uma. Defects In type lit col­
lagen have been identi fied In this disorder. This form is
inheri ted in an autosomal dominant pattern , and the
pati ent may be mistaken for a vic tim of child abuse. The



CHAPT ER 16 . Dermatologic Diseases

life expectancy of these pat ients is often greatly reduced
beca use of the tendency for aortic aneurysm formation
and rup ture.

One rare form of Ehlers-Danlos syndrome (originally
reported as type VIII) was described as having dental man­
ifestations as a hallmark featu re. w ith patients showing
marked periodo ntal disease activity at a relat ively early
age. More recent studies suggest that these patients have
overlapping features with eit her the classical or vascular
forms of the disease.

The oral manifestations of Ehlers-Danlos syndrome
include the ability of 50% of these patie nts to touch the
tip of thei r nose with their tongue (Gorl in sig n), a feat
that can be achieved by less than 10% of normal peop le.
Some authors have note d easy bruis ing and bleedi ng
during minor manipu lati ons of the oral mucosa; ot hers
state that ora l mucosa l friab ility is present. A tendency
for recurrent subluxat ion of the temporomandibular joint
(TMJ) has also been reported.
. Most pati ents w it h Ehlers-Danlos syndrome have
normal teeth. A variety of dental abnormali ties have been
described, however, ineluding malformed, stunted tooth
roots, large pulp stones, and hypopl ast ic enamel. These
findings, however, have not been consistently corre lated
with any part icular type of the syndrome.

Treatment and Prognosis
The prognosis for the patient w ith Ehlers-Danlos syn­
drome depends on the type. Some forms, such as the vas­
cular type. can be very serio us. wi th sudden death occur­
ring from ruptu re of the aorta secondary to the weakened.
abnorma l collagen that constitutes the vessel wall. The
mild classical type is generally compa tib le wi th a norma l
life span, although affected wo men may have problems
with placental tearing and hemo rrhage during gestation .

Accurate diagnosis is impor tant because it affects the
prognosis heavily. Simi lar ly. because the various types
of this synd rome show a variety of inher itance patterns,
an accurate diagnosis is required so that appropriate
genetic coun seling can be provided.

TUBEROUS SCLEROSIS (EPILOIA;
BOURNEVILLE-PRINGLE SYNDROME)
Tuberous sclerosis is an uncommon syndrome that is
classically characterized by mental retardat ion. seizure
disorders. and angiofibromas of the skin . The cond it ion
isoften inherited as an autosomal dominant trait. but two
thirds of the cases are spora dic and appear to represent
new mutations. These mutations involve either one of two
recentiy described genes: TSC I (found on chromosome
9) or, more commonly, TSC2 (found on chromosome 16).
Both of these gene products are believed to cont rib ute to
the same in trace llular biochemical path way that seems
to have a tumor suppressor function. The mul tipl e hamar-
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tomatous growt hs that are seen in this disorder are
tho ught to arise from disrupti on of the normal tumor sup­
pressor function of these genes. Tuberous sclerosis has a
wide range of clinical severi ty. and milder forms may be
difficult to diagnose.

The prevalence is between I in 10.000 and I in 23.000
in the genera l popu lat ion , although in some long-term
care facilities tuberous sclerosis accou nts tor as high as
I % of the mentally retarded patients.

Clinical Features
Several clinical features cha racterize tuberous sclerosis.
The fi rst of these, faci al angiof ibromas. used to be called
"adenoma sebaceum." Because these lesions are neither
adenomas nor sebaceous. the use of that term shou ld be
di scon tinued. Facial angiofibromas appear as mu ltiple,
smoo th-surface d papules and occur prima rily in the
nasolabial fold area (Figure 16- 29). Similar lesions,
called ungual or peri ungu al fibro mas. are seen arou nd
or under the margins of the nails (Figure 16- 30).

Figure 16-29 • Tuberous sclerosis. Patients typically have mul­
tiple papular facial lesions that microscopically are angiofibromas.

Figure 16 -30 • Tuberous sclerosis. Examination ofthe fingers
often shows periungual fibromas.
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figure 16 -31 • Tuberous sclerosis. Patchy calcifications (arrows)
associated with intracranial hamartoma formation are seen on this
lateral skull radiograph. (Courte sy of Dr. Reg M unden.)

Two other character istic skin lesions are connective
tissue hamartoma s called shagreen patches and ovoid
areas of hypopigmentat ion called ashleaf spots. The
shagreen patches, so named because of their resem­
bl ance to sharkskin- derived shagreen cloth, affect th e
skin of the trunk. The ash- leaf spots may app ear on any
cutaneo us surface and may be best visualized using
ultraviolet (Wood's lamp) ill umination.

eNS manif estations include seizure disorders in
nearl y 90% of affected pat ients and menta l retardat ion
in 33% to 60%. In addition. hamartomato us pro li fera­
t ions in the CNS develop int o the pota to-l ike growths
(..tubers") seen at autopsy, fro m which the term tuberous
sclerosis is der ived (Figure 16-31). The tuberous hamar­
tomas can best be visualiz ed using T2-weighted mag­
netic resonan ce imagin g (MRI).

A relati vely rare tumor of the heart muscle, called car ­
diac rhabdomyoma. is also typicall y associa ted wi th
this syndrome. Thi s lesion. w hich probably represents a
hama rtoma rather than a true neoplasm. occurs in
approximately 50% of affected pat ients. Problems w ith
myocardial functi on often develop as a result of this
process.

Another hamart omatous type of growth related to this
disorder is the angiom yoliporna . This is a benign neo­
plasm composed of vascular smoo th muscle and adipose
tissue and occurs pr imarily in the kidney.

Oral manifestat ions of tube rous sclerosis include
developmental enamel pitt ing on the facial aspect of the
anterior perm anen t dent iti on in 50% to 100 % of patie nts.
These pits are more readily appreciated after applying a
denta l plaque-disclosing solut ion to the teeth . Mu ltip le
fibrous papu les affect II % to 56 % of pat ients. The
fibrous papules are seen predominant ly on the anterio r
gingival mucosa (Figure 16-32 ). al though the lips. buccal
mucosa. palate, and tongue may be involved. Diffuse
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Figure 16 - 3 2 • Tuberou s sclerosis . Patients often exhibit gingival
hyperplasia, which may be secondary to phenytoin medications
used to control seizures in some cases. Fibrous papules of the
gingiva (affOws) may also be present.

fib rous gingival enlargement is report ed in affected
pat ients w ho are not taking phenytoi n: however, most
cases of gingival hyperp lasia in these indivi duals are
probab ly related to medicat ion taken to control seizures.
Some pati ents with tuberous sclerosis may also exhibit
radio lucencies of the jaws that represent dense fibrous
connective tissue prolife rations (Figure 16- 33).

The diagn osis of tuberous sclerosis can be based on
find ing at least two of the foll ow ing major features:

• Facial angiofibroma s
• Ungual or per iungual fib romas
• Hypomelanotic maculcs (three or more)
• Shagreen patch
• CNS hamartomas
• Cardiac rhabdomyo ma
• Renal angiomyo li poma
• Multiple reti nal nod ular hamartomas
The presence of one major and two minor fea tures may

also confirm the diagnosis. The minor features include
the following:

• Mul tip le, rando mly distr ibuted enamel pits
• Gingival fibromas
• Bone "cysts" (actually fibrous pro li ferat ions)
• Mult ip le renal cysts
• Hamartomatous recta l pol yp s

Histopathologic Features

Microscopic examinatio n of the fibro uspapu lesof theoral
mucosa or the enlarged gingivae shows a nonspecific
fibrous hyperplasia. Similarly. the radio lucent jaw lesions
consist of dense fibrous connective tissue that resembles
desmoplastic fibroma or the simp le type of central odon­
togenic fibro ma. The angiof ibroma of the skin is a benign
aggregation of delicate fibrous connective tissue charac­
teri zed by plump, uniform ly spaced fibroblasts with
numerous interspersed thin- walled vascular channels.
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Figure 16 -33 • Tuberous sclerosis . Periapical radiograph
exhibiting a well-defined radiolucency apical to the maxillary left
lateral incisor. Biopsy revealed an intraosseous fibrous proliferation.

Treatment and Prognosis
Fo r patients with tuberous sclerosis, most of the treat­
ment is directed towa rd the management of the seizure
disorder w ith anti convulsant agent s. Pe riod ic MRI of the
head may be done to screen for intra crania l lesions,
whereas ult rasound evaluation is performed for evalua­
tion of kidney involvement . Menta ll y retarded pati ents
may have prob lems w ith oral hygiene procedures, and
poor oral hygiene contri butes to phenytoin -i nduced gin­
gival hyperplasia. Patient saffected by thi scondition have
a slight ly reduced li fe span compared w it h the general
popu lation, wi th death usually related to CNS or kidney
disease. Genetic counseli ng is also appropriat e for
affected pat ient s.

MULTIPLE HAMARTOMA SYNDROME
(COWDEN SYNDROME)
Multiple hamartoma syndrome is a fa re condition that
has important im pli cat ions for the affected pat ient,
because mal ignancies, in addit ion to the benign hamar­
tomatous grow ths, develop in a high percentage of these
individuals. u sually, the syndro me is inheri ted as an
autosomal domina nt t rait showing a high degree of penc­
trance and a range of expressiv ity. The gene responsib le
for thi s disorder has been mapped to chromoso me 10,
and a mutation of the PTEN (phospha tase and tensin
homolog deleted on chromosome 10)gene has been impli­
cated in its pathogenesis. Over 170 affected patients have
been descr ibed in the literatu re.
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Figure 16-34 • Multiple ham artom a syndrom e. These tiny
cutaneous facial papules represent hair follicle hamartomas
(t richilemmomas).

Clinical Features

Cutaneous manifestat ions are present in almost all
pat ients w it h mul tip le hamartoma syndro me, usuall y
developing duri ng the second decade of li fe. The majority
of the skin lesions appear as mu ltiple, small (less tha n
I mrn) papules, pr ima ril y on the facial skin, especially
around the mouth, nose, and ears (Figure 16- 34). M icro­
scopicall y, mo st of these papu les represent hair foll icle
hamartomas called tric hilcm moma s. Other commonly
noted skin lesions are acra l ke ratos is, a wa rty ­
appeari ng growth that develops on the dorsal surface of
the hand, and pa lmoplan tar keratosis, a prominent cal­
lusl ike lesion on the palms or sales. Cutaneous heman­
giomas , xanthomas, and lipomas have also been
descr ibed.

Other prob lems can appear in these patients as well.
Thy roid disease usually appears as either a goite r or a
thyroid adenoma , but foll icular adenocarcinoma may
develop. In women, fibroeyst ic disease of the breast is
frequentl y observed. Unfortu nately, breast cancer occurs
w ith a relat ively high frequency (20% to 36%) in these
pat ient s. The mean age at diagnosisof breast mali gnancy
is 40 years, which is much younger than usual. In the
gastrointestinal tract, multiple benign hamartomatous
polyps may be present. In addi tio n, several types of
benign and malignant tum ors of the femalegenito urinary
tract occur more often than in the normal population.

The ora l lesions vary in severity fro m patient to pati ent
and usually cons ist of multipl e pap ules affec ting the gin­
givae, dorsal tongue, and buccal mucosa (Figures 16-35
and 16- 36). These lesions have been report ed in more
than 80% of affected pati ents and generally produce no
symptoms. Other possib le ora l findi ngs include a high­
arched palate, periodontitis, and extensive dental caries,
altho ugh it is unclear whether the latter two conditions
are signi ficant ly related to the syndrome.



660

Figure 16-35 • Multiple hamartoma syndrome . Multiple. irreg­
ular fibroepi thelial papules involve the tongue (center) and alve­
olar ridge mucosa.

Figure 16-36 • Multip le hamartoma syndrome. Multiple
papules on the left buccal mucosa.

Histopathologic Features

The histopath ologic featu res of the oral lesionsare rather
no nspecific. essenti ally represent ing f ibroepithelial
hype rp lasia . Other lesions associat ed with this syn­
drome have their own characteristic histopathologic
findings. depend ing on the hamartomatous or neoplastic
tissue origin.

Diagnosis

The diagnosis is based on the finding of two of the fol­
lowing three signs:

I . Mul tiple facial tr ichilemmo mas
2. Multiple oral pap ules
3. Acral keratoses
A positive family hi story is also help ful in confi rmi ng

the diagnosis.
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Treatment and Prognosis

Treatment of multiple hamartoma syndrome is contro­
versial. Although most of the tumo rs that develop are
benign. the prevalence of malig nancy is higher than in
the general popu lat ion . Some investigators recommend
bila teral pro phy lactic mastectomies as ear ly as the third
decade of li fe for fema le pat ients because of the associ­
ated increased risk of breast cancer.

EPIDERMOLYSIS BULLOSA
The term epiderm ol ysis bullosa describes a heteroge­
neous group of inherited blistering mucoc utaneous dis­
orders. Each has a specific defect in the attachment
mechan isms of the epit helial cells. either to each other
or to the under lying connective tissue. Recent advances
in the understand ing of the clinica l. epidemiologic, and
molecular genetic abnorma lities of these conditions have

led to the identi ficat ion of 21 di fferent forms. Depending
on the defective mechanism of cell ular cohesion. there
are three broad categor ies:

I . Simplex
2 . Junctional

3. Dystrophic
Each category consists of several formsof thedisorder.

A variety of in heritance patt erns may be seen, depending
on the particular form . The degree of severity can range
from relat ively mi ld, annoyi ng forms, such as the sim­
plex types. th rough a spectr um that includ es severe, fatal
disease. For examp le, many cases of junctional epider­
molysis bullosa result in death at birth because of the
significant sloughing of the skin during passage through
the birt h canal. Specific mu tati ons in the genes encoding
kerat in 5 and kerat in 14 have been ident ified as being
responsib le for most of the Simplex types , whereas
mutations in the genetic codes for lami nin-5, type XVII
collagen. and U6~4 in tegri n have been documented for
the junct ional types . Mos t of the dystrophic types
appear to be caused by mutations in the genes respon­
sib le for ty pe VII collagen prod uction. w ith nearly 200
disti nctly different mutat ions identified to date.

A few representative examp les of the types of epider­
molysis bullosa are summarized in Table 16-2 . Because
oral lesions are most commonly observed in the dys­
trophic forms. our discussion centers on these. Dental
abnormalities. such as anodontia, enamel hypoplasia,
pitt ing of the enamel. neonatal teeth. and severe dental
caries, have been vari ably associated with several of the
ditterent types of epidermo lysis bullosa, although recent
studies have indicated that the prevalence of dental
abnormalities is increased only wi th the junctional type.
A disorder termed epidermol ysis buJlosa acquisita is
ment ioned because of the similarity of its name; however,
this appears to be an unrelated condi tion. having an
autoimmune (rather than a genetic) origin (see page672).
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Table 16-2 Examples of Epidermoly sis Bul/osa (EB)
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FORM

EB simplex

Junct ional EB.generali zed
gravis variant

Dominant. dystrophic ES,
Pasini type

Dominan t. dystrophic ES,
Cockayn e-Touraine type

Recess ive, dystrophic EB,
gen,~ralized gravis type

Recessive, dystrophic EB,
inverse type

INHERITANCE CLIN ICAL FEATURES DEFECT

AD Blistering of the hand s and feet; muco sal Keratin gene de fects
involvement uncommon; blisters heal witho ut
scarring; prognos is usually go od

AR Severe blistering at birth; granul ation tissue around Defect s of hemidesmosomes
the mouth: oral ero sion s comm on; pitted e namel
hypoplasia: often fatal (previously called EB letalis}

AD Generali zed blistering. white papules Defect in ty pe VII collagen

AD Extremit ies primarily affected Defect in type VII collagen

AR Severe muco sal involvement; mittenl ike scarring; Defect in typ e VII collagen
deformiti es of hands and feet; patients usually
do not survive past early adulthood

AR Involvement of groin and axilla; severe oral and
esophageal lesion s Defect in type VII co llagen

AD, Autosomal dominant; A R, autosomal recessive.

Figure 16-37 . Epidermolysis bullosa. A young girl, affected by
the dominant dystrophic form of e pide rmolysis bullose , shows th e
characte ristic hemorrhagic bullae, sca rring, and eros ion associ­
ated with minimal t rauma to the han ds.

Clinical Features
Dominant dystrophic types. The dystrophic form s of

epidermolysis bullosa that are in her ited in an autoso mal
dominant fashion are not usually li fe threa tening,
although they may certai nly be disf iguri ng and pose
many prob iems. The initial lesions are vesicles or bu llae.
which are seen early in life and develop on areasexposed
to low-grade, chro nic t raum a, such as the knu ckl es or
knees (Figure i6-37). The bullae rupture, resulting in
erosions or ulcerati ons that ultima tely heal wi th scar­
ring. in the process, appendages such as fingern ail s may
be lost.

Figu re 16-38 • Epidermolysis bullosa. A teenage d boy, affected
by dominant dystrophi c epide rmolysis bullo se. shows a reduced
depth of th e labial vestibule ca used by repea ted mucosal tearing
and healing with scarring.

The oral manifestati ons are typica lly mild, w it h some
gingival ery thema and tenderne ss. Gingiva l recession
and reduction in the depth of the buccal vestibule may
be observed (Figure 16-38).

Recessive dys trophic types. Generalized recessive dys­
trophi c epidermolysis bullosa represents one of the more
debilitating forms of the disease. Vesicles and bu llae form
w ith even minor traum a. Secondary infections are often
a prob lem because of the large surface areas that may be
involved. If the pati ent manages to survive into the second
decade, hand function is often great ly diminis hed because
of the repeated episodes of cutaneous breakdown and
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Figure 16~39 • Epidermolysisbullosa. A ts -yeer-old man.
affected by recessive dystrophic epidermolysis bullose . shows the
typical mittenlike deformity of the hand caused by scarring of the
tissueafter damage associated with normal activity.

Figure 16-40 • Epiderm olysis bullosa. Same patient as depicted
in Figure 16- 39. Microstomia hasbeen caused by repeated
trauma and healing with scarring. Note the severe dental caries
activity associated with a soft cariogenic diet.

healing with scarr ing, resultin g in fusion of the fingers
into a mittenl ike deform ity (Figure 16- 39),

The oral pro blems are no less severe, Bulla and vesicle
formation is induced by vi rtua lly any food having some
degree of textu re, Even wi th a soft diet. the repeated
cycles of scarring often result in microstomia (Figu re
16-40) and anky loglossia. Simi lar mucosa l inj ury and
scarring may cause severe str icture of the esoph agus.
Because a soft diet is usually highly cariogenic. carious
destruction of the dentition at an early age is common .

Histopathologic Features
The histopat holog ic features of epidermolysis bullosa
vary wi th the type being examined. The simp lex form
shows intraepithelial c1eft ing by lig ht microscopy. lunc-
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Figure 16-41 • Epidermolysis bullosa. Complete separation of
the epithelium from the connectivetissue is seen in this photomi­
crograph of a tissue sectionobtained froma patient affected bya
junctional form of epidermolysis bullosa.

tiona l and dyst roph ic forms show subepi thelia l c1efting
(Figure 16-41 ). Electron microscopic exami nation, which
is sti ll considered the diagnostic "go ld stand ard," reveals
clefting at the level of the lami na lucida of the basement
membrane in the junctional forms and below the lamina
densa of the basement membrane in the dystrophic
forms. Immunohistochemical evaluatio n of per ilesional
tissue may help to ident ify specific defects to classlfy and
subty pe the condit ion further.

Treatment and Prognosis
Treatment of epidermolysis bullosa varies with the type.
For milder cases. no treatment other than local wound
care may be needed. Sterile drainage of larger blisters
and the use of topical antibiotics are ofte n indicated in
these situations. For the more severe cases. intensive
managemen t with ora l antibiotics may be necessary if
cellu lit is develops; despite intens ive medical care, some
patients die as a result of infecti ous comp lications.

The "mitten" defor mi ty of th e hands, seen in reces­
sive dystroph ic epider mo lys is bullos a, can be corrected
w ith plast ic surgery , but the prob lem usuall y recurs after
a period of time. and surgical intervention is required
every 2 years on average. Wi th esophage al involvement,
dysphagia may be a significant problem. resulting in
malnutr ition and weight loss . Placemen t of a gastros­
tomy tube may be necessary at ti mes. Patients with the
recessive dystrophic forms are also predisposed to
development of cutaneous squa mous cell carcinoma.
This malignancy often develops in areas of chronic
ulcerat ion during the second through third decades of
life and represents a significant cause of death for these
patients. In frequent ly, th e li ngual mu cosa of affected
pat ients has been repo rted to undergo malignant trans­
formati on as wel l.
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Management of the oral manifestatio ns also depends
on the type of the disease. For pat ients wh o are suscep­
tible to mucosal bulla formati on. denta l manip ulation
should be kept to a min im um. To achieve th is. top ical 1%
neutral sodiu m fluo ride solution should be administered
daily to prevent dental car ies. A soft diet that is as non­
cariogenic as possible, as well as atraumatic oral hygiene
procedures. should be encouraged. Maintaining ade­
quate nutrition for affected pati ents is cri tical to ensure
optimal wou nd heal ing.

If dental restorat ive care is required. the lips should
be lubricated to minimize trauma. Injections for local
anesthesia can usually be accom pl ished by depositing
the anesthetic slowly and deeply wi thin the tissues. For
extensive dental care. endotracheal anesthesia may be
performed without significant problems in most cases.

Unfortunately. because of the genetic nature of these
diseases. no cure exists. Genetic counseli ng of families
is indicated. and prenatal diagnosis is available.

Several condit ions discussed in th is chapter are caused
by the inappropr iate prod uct ion of antibodies by the
patient (autoant ibod ies) . These autoant ibod ies are
directed against various constituents of the molecular
apparatus that hold epit helia l cell s together or that bind
the surface epit helium to the under ly ing connect ive
tissue. The ensuing damage produ ced by the interact ion
of these autoantibodies wit h the host tissue is seen clin­
ically as a disease process. often termed an immuno­
bullous disease. Because each disease is characterized
by production of specific types of autoantibodies. iden­
tification of the antibodies and the t issues against w hich
they are targeted is important diagnost ically. The two
techniques that are Widely used to investigate the
immunobullous diseases are ( I) direct immunoflu ores­
cence and (2) indirect immunofluorescence studies. Fol ­
10IVing is a brief overview of how they work.

Direct immunofluorescence is used to detect autoan­
tibod ies that are bound to the pati ent 's ti ssue. Before
testing can take place. several procedures must occur.
Antibodies directed against human immunog lob uli ns are
created by inocul ating hum an immunoglobulins into a
goat. The ant ibodi es raised ill response to the human
immunoglobulins are harvested from the animal and

Figure 16 -42 • Immunofluorescence techniques. Co mparison
of the techniques for direct and indirect immunofluorescence. The
left side depicts the direct immunofluorescent findings in cicatri­
cial pemphigoid, a disease that has autoantibodies directed toward
the basement l one. The right side shows the indirect immuno­
fluorescent findings for pemphigus vulgaris. a disease that has
autoantibod ies directed toward the intercellular areas between
the spinous cells of the epithelium.

tagged wi th fluorescei n. a dye that glows wh en viewed
w ith ult ravio let light. As illustrated on the left side of
Figure 16-4 2, a frozen section of the patient's tissue is
placed on a slide. and thi s is incubated with fluorescein­
conjugated goat ant ihuman anti bodies. These ant ibodies
bind to the tissue at any site whe re human immunoglob­
ulin is present. The excess antibody suspension is
washed off. and the section is then viewed with .1 micro­
scope having an ult raviolet light source.

W ith indirect immunofluorescence studies, the patient
is being evaluated for presence of antibodies that are cir­
cula ting in the blood. As shown on the right side of Figure
16- 42, a frozen section of tissue that is simila r to human
oral mucosa (such as Old World monkey esophagus) is
placed on a slide and incubated with the pati ent 's serum.
If there are autoantibodies di rected against epit helial
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attachm ent structures in the pat ient's serum, they w ill

at tach to the hom ologous structures on the monkey
esophagus. The excess serum is washed off, and fluores­
cein-conjugated goat ant ihuman antibody is incuba ted
wit h the section. The excess is washed off , and the sec­
tion is examined w ith ult ravio let light to detect the pres­
ence of autoantibodies that might have been in the serum.

Examp les of the molecular sites of attac k of the auto­
ant ibodies are seen diagrammat ica lly in Figure 16-43.
Each site is distinct ive for a par ticu la r disease ; how ever.

the com plexit ies of the epithelial attachment mecha­
nism s are sti ll being eluc idated, and more precise map-

ping may be possib le in the fu ture . A summary of the
clinica l, microscopic. and imm unopathologic feature sof
the more important immune- mediated mucocutaneous
diseases is found in Table 16-3 .

PEMPHIGUS
The condition know n as pemphigus represents four
related diseases of an au to imm une origin:

I . Pemphigus vulgaris
2. Pemphigus vegetans
3. Pemph igus ery thematosus
4. Pemphig us foli aceus

Targeted structures
for immune-mediated
diseases

."ilftt~~~~~~j'f-~~~::;;;;;:-- Pemphigus (desmoglein 3
/ of desmosome)

Basal cell layer ---I

Normal structures

Desmosome ---+---;;fH

Connective tissue

Hemidesmosome ~{L-j~~~~~~~~~~~~~~~~~rBasement membrane .re: Pemphigoid (various components
l.-! of BMZ or hemidesmosome)

r
C-__ Epidermolysis bullosa acquisita

(type VII collagen of anchoring
fibrils)

Figure 16-43 • Epithelial attachment apparatus. Schematicdiagram demonstrating targeted
structures in several immune-mediated diseases.

Table 16-3 Chronic vesiculoulcerative Diseases

SEX
PREDILECTION CLINICAL FEATURESCONDITION

Pemphigus vulgaris

Paraneopla stic pemphigus

Cicatricial pemphigoid

Bullous pemphigoid

Erythema multiforme

Lichen planus

MEAN AGE

Equal

Equal

Female

Equal

Male

Female

Ves icles, erosions, and ulcerations
on any oral mucosal or skin surface

Vesicles, erosions,and ulcerations
on any mucosal or skin surface

Primarily mucosal lesion s

Primarily skin lesions

Skin and mucosa involved; target
lesions on skin

Oral and/or skin lesions; mayor
may not be eros ive

HISTOPAT HO LOGIC
FEAT URES

lntraepithelial clefting

Subepithelial and
lntraepithelia l c1efting

Subepithelial clefting

Subepithelial clefting

Subepithelial edema and
perivascular inflammation

Hyperkeratosis, saw-teethe
rete ridges, bandlike
infiltrate of lymphocytes
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Only the first two of these affect the oral mucosa . and
the discussion is limited to pemphigus vulgar is. Pem­
phigusvegetans is not only rare, but most autho ritiesnow
feel it represents simply a variant of pemphigus vulgaris .,

Pemphigus vulgar is is the most common of these dis­
orders (vulgaris is Latin for "common"). Even so, it is not
seen very often. The estimated inci dence is one to five
cases per mill ion people diagnosed each year in the gen­
eral pop ulation. Nevert heless, pemphigus vulgaris is an
important condition because, if untr eated, it often results
in the patient's death. Furthermore. the ora l lesions are
often the fi rst sign of the disease. and they are the most
diffi cult to resolve with therapy. This has pro mpted the
descrip tion of the oral lesions as " the first to show, and
the last to go. "

The bli stering that typifies th is disease is due to an
abnormal produc tion , for unknown reasons, of autoan­
tibodies that are directed against the epidermal cell sur­
faceglycop roteins, desmoglein 3 and desmoglein I . These
desmog leins are components of desmosom es (struc­
tures that bond epithelia l cell s to each other), and the
autoant ibod iesattach to these desmosomal components.
effectively inhibiti ng the molecular interacti on that is
respon sib le for adherence. As a result of thi s immuno­
logic attack on the desrnosornes, a split develops wi thin
the epithelium, causing a bli ster to for m.

Occasionall y, a pemph igus-li ke ora l and cutaneous
eruption may occur in pat ients taking certain medica­
tions. such as penicillam ine, or in pat ients suffering from
malignancy. especially Iymphoreticular maligna ncies
(so-called paraneoplastic pemphigus) (see page 667).
Simil arly, a varie ty of ot her condi tions may pro duce
chronic veslcu loulcerative or erosive lesions of the oral
mucosa. and these often need to be cons idered in the dif­
ferential diagnosis (see Table 16-3). In add iti on, a rare
genetic condition terme d ch ronic benign familial pem­
phigu s or Hailey-Hailey di sease may have erosive cuta-
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neous lesions. but oral involvement in that process
appears to be uncommon.

Clinical Features
The initial manifestat ion s of pemphig us vulgaris often
involve the oral mucosa, typica lly in adu lts. The average
age at diagnosis is 50 years. alt hough rare cases may be
seen in childhoo d. No sex predil ect ion is observed, and
the condition seems to be more common in Jews.

Patients usually complain of oral soreness. and exam­
ination shows superficial. ragged erosions and ulcera­
ti ons dis t ributed haph azard ly on the oral mucosa (Fig­
ures 16-44 to 16-4 7). Such lesions may affect vir tually
any oral mucosal locati on . alt hough the palate. labial
mucosa. buccal mucosa, vent ral tongue. and gingivae are
often involved. Patients rarely report vesicle or bulla for­
mation int raoraJly, and such lesions can seldom be iden­
tified by the examin ing cl ini cian. probabl y because of
early rupture of the th in . friable roof of the bli sters. Over
50% of the patients have ora l mucosal lesions before the

Figure 16 -44 • Pemphigus vulgaris. Mu ltiple erosions of the left
buccal mucosa.

DIRECT
IMMUNOFLUORESC ENC E

Positive intercellular

Positive. intercellular, and

basement membrane zone

Posit ive, basement membrane

zone

Positive, basement membrane

zone

Nondiagnostic

Fibrinogen. basement

membrane zone

INDIRECT
IMMUNOFLUOR ESCENC E

Posit ive

Positive (rat bladder)

N egative

Positive

Negative

Negat ive

Figure 16-45 • Pemphigus vulgaris. l arge. irregularly shaped
ulcerat ions involving the floor of the mouth and ventral tongue.
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Figure 16-46 . Pemph igus vulgaris. Multiple erosions affecting
the marginal gingiva.

Figure 16-47 • Pemphigusvulgaris. The patient. with a known
diagnosis of pemphigusvulgaris. had been treated with immuno­
suppressive therapy.The oral erosions shown here were the only
persistent manifestation of her disease.

onset of cutaneous lesions. sometimes by as much as
I year or more. Eventually. however, nearly all patients
have intraoral involvement. T he skin lesions appea r as
flaccid vesicles and bullae (Figu re 16- 48) that rupture
quickly. usually w ithin hours to " few days, leavi ng an
erythematous, denuded surface. In frequent ly ocular
involvement may be seen, usuall y appearing as bilatera l
conjunctivi tis. Un lik e clcat riclal pemphigoid , the ocular
lesions of pemphigus do not tend to produce scarr ing and
symblepharon for mation (see page 670).

Without proper treatm ent, the oral and cutaneous
lesions tend to persist and progressively involve more
surface are" . A character istic feature of pemphigu s vu l­
garis is that a bull" can be induced on normal-appearing
skin if fi rm lateral pressure is exerted . Thi s is call ed a
positive Niko lsky sig n.

Figure 16-48 • Pemphigus vulgaris. This flaccid cutaneous bulla
is characteristic of skin involvement.

Histopathologic r-caturcs
Biopsy specim ens of pe n lesiona! tissue show character­
istic int racplthcl ial separation, which occurs just above
the basal cell layer of the epithel ium (Figure 16-49).
Sometimes the enti re superflcia l layers of the epithelium
are stripped away. leavin g on ly the basal cell s, w hich
havebeen described as resemblinga "row of tombstones."
The cells of the spinous layer of the surface epit hel ium
typically appear to fall apart. a feature that has been
ter med acantholysts, and the loose cells tend to assume
a rounded shape (Figure 16-50). Th is feature of pem­
ph igus vulgaris can be used in making " diagno sis based
on the identi ficatio n of these rounded cells (Tzanck cells)
in an exfoliative cytologi c preparat io n. A mi ld- to ­
moderate chronic inflammatory cell infiltrate is usuall y
seen in the underlying connective tissue.

The diagnosis of pemph igus vulgaris should be con­
firmed by direct imm unof luorescence exam ination of

fresh perilesiona l ti ssue or tissue submitted in Michel's
solu tio n. With this procedure, ant ibod lcs (usually IgGor
IgM) and comp lemen t components (usually C3) can be
demonstrated in the intercell ular spaces between the
epi the lial cell s (Figure 16-51) in almost all pat ients with
this disease. Indirect imm unofluorescence is also typi­
cally pos itive In 80% to 90 % of cases. demonst rat ing the
presence of circula ting autoan tibodies in the patient's
serum.

It is cntica l that perll eslonal tissue be obtained for
both ligh t microscopy and direct immunofluorescence to

maxim ize the probabi li ty of a diagnosti c samp le. If ulcer­
ated mucosa is submitted for testing. the resultsarc often
inconclu sive because of either a lack of an intact inter­
face between the epithelium and connective tissue or a
great deal of non specific inflammation .
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Figure 16-49 • Pemphigus vulgaris. Low-power photom icro­
graph of perilesional mucosa affected by pemphigus vulgaris. An
intraepithelial cleft is located just above the basal cell layer.

Figure 16-50 . Pemphigus vulgaris. H igh-powe r photom icro­
graph showing rounded. acant holyt ic epithelial cells sitt ing within
the intraepithelial cleft .

Treatment and Prognosis
Adiagnos is of pemph igus vulgar is should be madeasearl y
in itscourse as possible because control isgenerally easier
to achieve. Pemphigus is a systemic disease; therefore.
treatment consists primarily of systemic corticosteroids
(usually predni sone), often in combination w it h other
immunosupp ressive drugs (so-c alled "steroid-spari ng"
agents), such as azathioprine. Alt hough some clinicians
have used topical corti costeroids in the management of
oral lesions. the observed improvement is undoubtedly
because of the absorption of the top ical agents. result ing
ina greater systemic dose. The potential side effects asso­
ciated wit h the long- term use of systemic corticosteroids
are significant and include:

• Diabetes mell itu s
• Adrenal suppression
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Figure 16 -51 • Pemphigus vulgaris. Photomicrograph depicti ng
the direct immunofluorescence pattern of pemphigus vulgaris.
Immunoreactants are deposited in th e intercellular areas between
the surface epithelial cells.

• Weight gain
• Osteopo rosis

• Peptic ulcers
• Severe mood swings
• Increased susceptibility to a wide range of infections
Ideall y, a physician w ith expert ise in immunosup-

pressive therapy should manage the pat ient. The most
common approach is to use relatively high doses of sys­
temic corticosteroids initia lly to clear the lesions. then
attempt to maintain the pat ient on as Iow a dose of cor­
ticosteroids as is necessary to control the condition .
Often the success of therapy can be monitored by meas­
uring the titers of ci rculating autoantibodies using indi ­
rect immunofluorescence, because disease act ivity often
correlates w it h the abnormal ant ibody levels. Pemphigus
rarely undergoes complete resolu tion , alt hough remis ­
sions and exacerbations are common .

Before the development of cort icosteroid therapy, as
many as 60% to 80% of these patients died, primarily as
a result of infections and electrolyte imbalances. Even
today, the mortal ity rate associat ed with pemphigus vul­
garis is in the range of 5% to 10% , usuall y because of the
comp licatio ns of long-term systemic corticosteroid use.

PARANEOPLASTIC PEMPHIGUS (NEOPLASIA­
INDUCED PEMPHIGUS)
Paran eoplasti c pemphigu s is a recently descri bed. rare
vesiculobullous disorder that affec ts pati ents who have
a neoplasm, usually lymphoma or chronic lymphocytic
leukemia. It is thought that cross- react ivi ty develops
between antibodies prod uced in response to the tumo r
and antigens associated w it h the desmosomal complex
and the basement membrane zone of the epit heli um. A
variety of diff erent ant ibodies that attack these epith e­
lial adherence structures are produced, resulting in an
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array of cli nica l featu res. histopath ologic fin di ngs. and
immunopathologic findings that may be perp lexi ng if the
clinician is unfam iliar with this disease process.

Clinical Features
Patie nts ty pically have a history of a malignan t lym­
phoret icular neopla sm. or less commonly. a benign
Iymphoproli ferat ive di sord er such as angiofol li cula r
lymph nod e hyperplasia or thymoma. In some cases.
paraneoplastic pemph igus develops before a malignancy
is identif ied. thus signa ling the presence of a tum or. The
neoplast ic disease mayor may not be under cont rol at
the tim e of onset of the paraneoplasti c condit ion. Signs
and symptoms of pa raneop last ic pemphigus usuall y
begin suddenly and may appear poly mo rphous. In some
instances. multiple vesiculobullous lesions affect the skin

Figure 16-52 • Paraneoplastic pemphigus. The bulla and
crustedulcerationson this patient's arm are representative of the
polymorphouscutaneous lesions.

Figure 16-54 • Paraneopla stic pemphigus. These diffuse oral
ulcerations are quite painful.
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(Figure 16- 52) and oral mucosa. Palmar or plantar bullae
may be evident, a feature that is uncommon in pem­
phigus vu lgaris . For other patients. skin lesions can
appear more papula r and pruritic, similar to cutaneous
lichen pla nu s. The lips often show hemorrhagic crusting
similar to that of erythema multiforme (Figure 16- 53).
The oral mucosa shows multipl e areas of ery thema and
diff use. irregular ulcerati on (Figure 16- 54). affect ing vir­
tually any oral mu cosal surface. If the lesions remain
unt reated. they persist and wo rsen.

Other mucosal surfaces are also commonly affected.
w ith 70% of pat ients having involvement of the con­
junctival mucosa. In this area, a cicatriz ing (scarring)
conjunctivitis develops. similar to that seen with cicatri­
cial pemph igoid (Figure 16- 55). The vaginal mucosa and
mucosa of the respiratory t ract may be involved.

Figure 16-53 • Paraneoplastic pemphigu s. Crusted, hemor­
rhagic lip lesions may be mistaken for erythema multiforme or
herpes simplex infect ion.

Figure 16-55 • Paraneoplastic pemphigus. Ocular involvement.
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Histopathologic Features
The features of pa raneopla stic pemphigus on light
microscopic examination may be as diverse as the clin­
icalfeatures. In most cases, a lichenoid mucositis is seen,
usually wi th subepithelial c1eft ing (like pemphigoid) or
intraepithelial c1eft ing (like pemphigus) (Figure 16-56),

Di rect imm unofluorescence studies may show a
weakly pos it ive deposition of imm unoreactants (IgG and
complement) in the intercellu lar zones of the epitheliu m
and/or a linear depositio n of immunoreactants at the
basement membrane zone. Indirect immu nofluorescence
should be conducted using a transitional type of epi the ­
lium (such as rat urina ry bladde r mucosa) as the sub­
strate. Th is shows a fairl y specif ic pattern of ant ibody
iocal ization to the intercell ular areas of the epit heli um.
Immunoprecipitation studies remain the gold standard
for the di agnosis of para neoplastic pemp higus. however.
because the various antibodies that characterize thi s
condi ti on can be identified w it h a considerable degree of
specificity. Antibodies directed against desmopia ki n I
and II. major bullou s pemp higoid ant igen. cnvop lakln .
and per tplak in, in addition to desmoglein i and 3. are
typicall y detected .

Treatment and Prognosis
Para neopla sti c pemphigu s is often a very serious condi­
tion with a high morbidity and mortali ty rate. For the
infrequent cases associat ed with a benign Iymphoproli f­
erative condit ion, surgical removal of the tumor may
result in regression of the paraneoplasti c pemphigus. For
those cases associated with malignancy. treatm ent
essentially consists of systemic predni sone. typ ically
combined with another immunosuppressive agent. such
as azathioprine. meth otrexat e. or cyclophosphamide. As
with pemphigus vu lgaris . th e skin lesions usually

Figure 16~S6 • Paraneoplast ic pemphigus. This medium-power
photomicrograph shows both intraepithelial and subepithelial
cleftlng,
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respond more quickly to treatment tha n the oral lesions.
Unfort unately. althoug h the immunosuppressive therapy
often manages to control the autoimmune disease, this
immun osuppression often seems to trigger a reactivation
of the malignan t neopla sm. Thus. a high mort ali ty rate
is seen. w ith patients succumbing to complications of the
vesiculobullous lesions. complications of im mune sup­
pressive therapy. or progression of mali gnant disease.
Occasio nally. long-term surv ivo rs are reported. but these
seem to be in the minority. As more of these patients are
identi fied. therapeut ic st rategies can be bette r evaluated
and mod ified for opt imal care in the future.

CICATRICIAL PEMPHIGOID (BENIGN
MUCOUS MEMBRANE PEMPHIGOID;
MUCOUS MEMBRANE PEMPHIGOID)
Evidence has accumulated to suggest that ci catricial
pem phigoid represents a group of chronic. bli sterin g.
mucocutaneous autoimmun e diseases in which tissue­
bound autoantibodies are directed against one or more
components of the basement membrane. As such. th is
condition has a heterogeneous origin, with autoanti­
bodies being produced against anyone of a variety of
basement membrane components. all of whi ch produce
similar clin ical manifestat ions. The precise incidence is
unknown. butmost authors believe that it is at least twice
as comm on as pemphigus vulgaris.

The term pemphigoid is used because cli nically it
often appears similar (the meaning of the -Did suffix) to
pemphigus. The prognosis and microscopi c features of
pemphigoid. however. are very di fferent.

The term cicatricial is derived from the word cicatrix.
meaning "scar." Wh en the conjunctival mucosa is
affected. the scarr ing that results is the most significant
aspect of thi s diso rder because it invariably results in
bli ndness unless the condition is recogni zed and treated.
Interestin gly. the oral lesions seldom exhibit thi s ten­
dency for scar format ion.

Clinical Features

Cicatricia l pemph igoid usuall y af fects older adu lts. wi th
an average age of 50 to 60 years at the onset of disease.
Females are affected more frequently than males by a 2: I
ratio. Oral lesions are seen in most pat ient s. but other
sites. such as conju nct ival. nasal. esophageal. laryngeal.
and vaginal mucosa. as well as the skin (Figure 16- 57)
may be invo lved.

The oral lesion s of pemphigoid begin as eit her vesicles
or bulla e that may occasiona ll y be identifi ed clinically
(Figure 16- 58). In contrast. pati ents w ith pemph igus
rarely display such blisters. The most lik ely explanation
for thi s difference is that the pemp higo id bl ister forms in
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Figure 16-57 . Cicatricia l pemphigoid. Although cutaneo us
lesions are not common, tense bullae such as thesemay develop
on the skin of 20% of affected patients. (Courtesy of Dr.Charles
Camisa.)

Figure 16-59 • Cicatricial pemphigoid. Large, irregular oral
ulcerations characterize the lesionsafter the initial bullae rupture.

a subepithelia l locat ion, producing a th icker, stro nger roof
than the int raepith elial, acantholyt ic pemphigus bliste r.
Eventual ly, the oral bl isters rupture, leaving large, super­
ficia l, ulcerated, and denuded areas of mucosa (Figure
16-59) . The ulcerated lesions are usuall y pain ful and per­
sist for weeks to month s if untreated.

Often this process is seen diffu sely throughout the
mouth, but it may be limited to certa in areas, especially
the gingiva (Figure 16- 60). Gingival involvement pro­
duces a clinical reaction pattern termed desqua mative
gingiv it is (see page 144). This pattern may also be seen
in other conditions, such as erosive lich en planus or,
much less frequent ly, pemphigus vu lgaris.

The most significant com plication of cicatricia l pem­
phigo id, however, is ocular involvement. Alt hough exact
figures are not avai lable , up to 25% of patie nts w it h ora l
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Figure 16 -58 . Cicatricial pemphigoid. One or more intraoral
vesicles, as seen on the soft palate, may be detected in patients
with cicatricial pemphigoid. Usually,ulcerations of the oral
mucosa are also present.

Figure 16~60 . Cicatricial pemphigoid . Often the gingival tis­
sues are the only affected site, resul ting in a clinical pattern known
asdesquamative gingivitis. Such a pattern may also be seen with
lichen planus and pemphigus vulgaris.

lesions may eventually develop ocular disease. One eye
may be affected before the other. The ear liest change is
subconjunctival fi brosis, whic h usuall y can be detected
by an ophtha lmo logis t using sli t- lamp examination. As
the disease progresses, the conjunct iva becomes
inflamed and eroded. Attempts at healing lead to scar­
r ing betwee n the bulbar Oining the globe of the eye) and
palpebral (lining the inner surface of the eyelid) con­
junct iva. Adhesions called symblepha rons resul t (Figure
16- 61 l. Without treatment the inf lammatory changes
become marc severe, although conjunctival vesicle for­
mation is rarely seen (Figure 16- 62l. Scarri ng can ulti­
mately cause the eyelids to turn inward (entropion). This
causes the eyelashes to rub agai nst the cornea and globe
(tr ic hiasis) (Figure 16-63). The scar ring closes off the
open ings of the lacrimal glands as wel l, and w ith the loss
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Figure 16 -61 • Cicatricial pemphigoid. Alt hough the earliest
ocular changes are difficult to ident ify, patients with ocular involve­
ment may show adhesions (symbJepharon s) between the bulbar
and palpebral conjunctivae before severe ocular damage occurs.

Figure 16-63 • Cic atricial pemphigoid. A patient with ocular
involvement shows severe conjunctival inflammation . The lower
eyelashes were removed by an ophthalmologist because of trichi­
asis associated with entropion.

of tears, the eye becomes extremely dry. The cornea then
produces keratin as a protective mechanism; however,
keratin is an opaque material, and blindness ensues.
End-stage ocular involvement may also be characterized
by adhesions between the upper and lower eyeiid s them­
selves (Figure 16-64l.

Other mucosal sites may also be involved and cause
considerable dif ficulty for the pati ent . In femaie pat ients,
the vaginal mucosal lesions may cause considerable pain
during attempts at inte rcourse (dys par eunia).

Laryngeal lesions, which are fair ly uncom mon , may
be especially signific ant because of the possibi lity of
airway obstruct ion by the bullae that are form ed. Patients
who experience a sudden change in vocalization or who
have difficuit y breathing should und ergo examinat ion
wit h laryngoscopy.
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Figure 16 -62 • Cicatricial pemphigoid . The disease has caused
t he upper eyelid of this patient to turn inward (entropion) ,
resulting in t he eyelashes rubbing against the eye itself (t richi­
asis). Also note th e obliteration of the lower fornix of the eye.

Figure 16 -64 • Cicatricial pemphigoid . In this patient, the
ocular involvement has resulted in nearly complete scarring
between t he conjunctival mucosa and t he eyelids themselves, pro­
ducing blindness.

Histopathologic Features
Biopsy of penle siona l mucosa shows a split between the
surface epi thelium and the under lyi ng connect ive t issue
(Figure i 6- 65). A mild chro nic infl ammatory cell inf il­
trate is present in the superficia l submucosa.

Di rect immunofluorescence studies of perilesional
mucosa show a continuous linear band of immuno­
reactantsat the basement membrane zone in nearly 90 %
of affected pat ients (Figure 16- 66). The immune deposits
consist primari ly of igG and C3, alth ough igA and IgM
may also be ident ified. One study has suggested tha t,
when igG and igA deposits are found in the same pati ent ,
the disease may be more severe. All of these imm uno­
reactants may playa role in the pathogenesis of the
subepi theiia l vesicle format ion by weakeni ng the
attachment of the basement membrane through a variety
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Figure 16-65 • Cicatricial pemph igoid . Medium-power pho­
tomicrograph of perilesional tissue shows characterist ic subep­
ithelial c1efting.

of mechanisms. including complement activati on w it h
recru itment of infl ammatory cells. part icularly neutrophils.

Indirect imm unof luorescence is positive in only 5% of
these patients. indicating a relati vely con sistent lack of
circulating autoantibodies. One type of cicatr icial pem­
phigoid that has been characterized recent ly produ ces
low levels of ci rcu lat ing autoant ibod ies to epili gri n
(larntntn- s) , a component of the basement membrane.
Antiepi lig rin cicat ricia l pemphigoid seems to have more
wid espread involvement. affec ting oral. nasal. ocular.
and larynge al mucosa. compared with other forms of
cicat ricial pemph igoid.

For an accurate diagnosis. perilesional tissue- rather
than the ulcerated lesion itself-should be obta ined.
Often the epitheli um in the area of the lesion is so loose
that it st rips off as the cl inician attempts to perfo rm the
biopsy. Such tissue is not usuaily adequate for diagnostic
purposes because the interface between the epithelium
and con nect ive ti ssue is no longer intact (alt hough some
investigators have shown positive imm unofluorescence
with this tissue) .

Other relative ly rare conditions can mimic pem­
ph igoid histopath ologically. These include linear IgA
disease. ang ina bullosa hemorrhagica . and epider­
molysis bullosa acqui slta .

Linear IgA disease. Linear IgA disease. as the name
indi cates. is character ized by the linear depositi on of
on ly IgA along the basement membrane zone; th us. thi s
disease can be di stinguished from cica tricial pemphi goid
on an immunopathologic basis.

Angina bullosa hemorrhagica. Angi na bu l losa hem­
orrhagica is a rare. poorly character ized oral mucosal
disorder that exhibits varia bly painful. blood-filled vesi­
cles or bullae. usually affecti ng the soft palate of middie­
aged or older adult s. The bliste rs typicaily rupture spon-
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Figure 16-66 • Cicatricial pemphigoid. Direct immunofluores­
cence studies show a deposition of immunoreactantsat the base­
ment membrane zone of the epithelium. (Courtesy of Dr. Ronald
Grimwood.)

taneously and heal w it hout scarring. A subepithelial cleft
is noted microscopically. No hematologic or immuno­
pathologic abnormali t ies have been detected. and
alt hough the cause is unkn own . many pat ients have a
history of trauma or corticosteroid inhaler usc.

Epidermolysis bullosa acquisita. Epidermolysis bul­
losa acqui slta Is an immun ol ogicall y mediated condit ion
characterized by autoa nt ibod ies directed against typeVII

collagen. the principal component of the anchor ing
fib ril s. The anchoring fibrils play an important roie in
bonding the epithel ium to the underlying connective
tissue. As a result , their immunologic destruction leads
to the forma tion of bullous lesionsof the skin and mucosa
wit h minimal trauma .

Oral lesions are present in nearl y 50% of the cases.
although such lesions are uncomm on in the absence of
cutaneous lesions. To distinguish epidermolysis bullose
acqu lslta from other im munobullous di seases with
subepithelial c1eft ing. a specia l techn ique is performed. A
sample of the patient's perilesional skin is incubated in a
concentrated sal t solut ion; this causes the epi thelium to
separate from the conn ective tissue. forming an art ificially
induced bulla. Immu nohistochemical evaluation shows
deposit ion of IgG autoantibodies on t he floor of the bulla.
This finding is in contrast to that of most forms of cica­
tricial pemphi goid. in which the autoant ibodies are usu­
all y localized to the roof of the induced bli ster.

Treatment and Prognosis
Once the diagnosis of cica tricia l pemphigoid has been
established by light microscopy and direct im munofluo­
rescence. the patient should be referred to an ophthal­
mologist w ho is familiar w it h the ocu lar lesions of th is
condit ion for a baseline examination of the conjunctivae.
Th is should be done whether or not the pat ient is expe-
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riencing ocular complaints. Because this condition is
characterized by heterogeneous pathogenetic mecha­
nisms. it is not surprising that treatments advocated over
the years have been varied. In fact, there is no single good
therapy for every patient -treatment must be individual­
ized depending on lesional dist ribution, disease act ivity.
and therapeuti c response. Perhaps as the various forms
of pemphigoid are better defined imm unopath ologically.
more specif ic. directed therapy can be devised.

Topical agents. If oniy oral lesions are present. some­
times the disease can be cont rolled w ith applica tion of one
of the more potent top ical corticosteroids to the lesions
severa l timeseach day. Once control is achieved. theappli­
cations can be discontinued. although the lesions are cer­
tain to flare up again. Sometimes alternate-day applica­
tion prevents such exacerbations of disease activity.

Patients w ith on ly gingival lesions often benefit from
good oral hygiene measures. which can help to decrease
the severity of the lesions and reduce the amount of top­
ical corticosteroids required. Asa n additional aid in treating
gingival lesions, a flexib le mouth guard may be fabricated
to use as a carrier for the corticosteroid medication.

Systemic agents. If top ical cort icosteroids are unsuc­
cessful, systemic corticosteroids plus other imm unosup­
pressive agents (parti cularly cyc lophosphamide) may be
used if the patient has no medical contraindications. This
type of aggressive treatment is absolutely indicated in
the presence of advancing ocular disease. Attempts at
surgical correction of the symblepharons must be done
when the disease is under control or quiescent; other­
wise, the manipu lation often induces an acute flare of
the ocu lar lesions.

One alternat ive systemic therapy that may produce
fewer ser ious side effects is the use of dapsone, a sulfa
drug derivat ive. Some centers report good results with
dapsone. but others observe that a minority of patie nts
respond adequ ately. Contraind icat ions to its use include
glucose-6-phos phate dehydrogenase defi ciency or
allergy to sulfa drugs.

Another alternative systemic therapy that may be
used for pat ients with less severe disease is tetracycline
or minocycline and niacinamide (nicotinamide). Sys­
temic daily divi ded doses of 0.5 to 2.0 gm of each drug
have been reported (in open- label tri als) to be effective
in controlling cicatrici al pemphigoid. Doub le-blind,
placebo-co ntrolled studies on larger grou ps of pati ents
should be done to confi rm thi s form of therapy, however.

BULLOUS PEMPHIGOID
Bullous pemph igoid is the most common of the autoim­
mune blistering conditions . occu rr ing at an estimated rate
of 10cases per million popu lat ion per year. The disease
is character ized by the production of autoant ibodies
directed against compo nents of the basement membrane.
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Figure 16-67 • Bullous pemphigoid . Cutaneous vesicu lobullous
lesions of the heel. The bullae eventually rupture, leaving hemor­
rhagic crusted areas.

In many respects, bullous pemphigoid resembles cicatri ­
cial pem ph igo id, but most investigators note that there
are enough differences to consider these diseases as dis­
tin ct but related enti t ies. One signif icant difference is that
the clinical course in pat ients with bull ous pemphigoid is
usuall y lim ited, whereas the course in pati ents wi th cica­
tricia l pemph igoid is usually protracted and progressive.

Clinical Features
Bullo us pemphigoid typicall y develops in older peop le:
most patients are between 60 and 80 years of age. No
sex or racial predilection is seen. Pruritus may be an early
symptom. This is foll owed by the development of mu l­
tip le, tense bu llae on eit her normal or erythemato us skin
(Figure 16- 67). These lesions eventually rupture after
several days. causing a superficial crust to form. Even­
tuall y, heal ing takes place without scarring.

Oral mucosal involvement is uncommon, aithough the
repor ted prevalence in several ser ies of cases has ranged
from 8% to 39%. Referra l bias may explain the discrep­
ancy in prevalence rates. The oral lesions, like the skin
lesions, begin as bul lae, but they tend to rupture sooner,
probably as a result of the constant low -grade trauma to
which the oral mucosa is sub jected. Large, shallow ulcer­
ations with smooth. distinct margins are present after
the bullae rupture (Figure 16-68).

Histopathologic Features
Microscopic examination of tissue obtained from the per i­
lesional margin of a bu lla shows separation of the epit he­
lium from the connective tissue at the basement mem­
brane zone. resulti ng in a subepithelial separation . Modest
numbers of both acute and chronic inflammatory cells are
typically seen in the lesio nal area, and the presence of
eosinophi ls within the bulla itself is characteristic.
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Figure 16-68 • Bullous pemphigoid. These oral lesions appear
as large.shallowulcerations involvingthe soft palate.

Direct immunofluorescence studies show a conti n­
uous lin ear band of imm unoreactan ts, usual ly IgG and
C3. localized to the basement membrane zone in 90% to
100% of affected patients, These antibodies may bind to
proteins assoc iated with hemidesmosomes. str uctures
that bi nd the basal cell laye r of theepi theli um to the base­
ment membrane and the und erl yi ng conne cti ve tissue.
These proteins have been designa ted as bullous pem­
phigoid ant igens (BP180 and BP230) . and imm uno­
electron microscopy has demonstrated the localization
of BP180 to the upper portion of the lam ina lucida of the
basement membrane.

In addition to the ti ssue- bound autoant ibodies. 40%
to 70% of the pat ients also have circ ulating autoanti­
bodies in the serum, producing an indirect imm uno­
fl uorescent pattern that is identical to that of the direct
immunofluorescence. Unlike pemphigus vulgaris, the
antibody titers seen in bullous pernphlgold do not appear
to cor relate with disease activity.

Treatment and Prognosis
Management of the patient wit h bullous pemphigoid
consists of systemic immunosuppressive therapy. Mod­
erate daily doses of systemic pred niso ne usua lly contro l
the condi tion, after which alt ernate-day therapy may be
give n to reduce the risk of cort icosteroid com plicatio ns.
If the lesionsdo not respond to predn isone alone. ano ther
immunosuppressive age nt. such as azathioprine, may be
added to the regimen . Dapsone. a sulfa derivative. may
be used as an alternat ive therapeut ic agent. and tetra­
cycline and niacinamide therapy is reported to be effec­
tive for some pat ients. Th e more severe, resistant cases
requ ire predn isone combined w it h cyclophosphamide;
however, this regimen has the potentia l for significant
side effects .
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The prognosis is generally good, w ith many pat ients
experiencing spon taneous rem ission after 2 to 3 years.

Problems may develop with immunosuppressive therapy
in this elderly population . however, and mortality rates
of up to 20 % have been reported in some series.

ERYTHEMA MUlTIFORME
Erythema multiforme is a blistering. ulcerative muco­
cuta neous condition of uncerta in etiopat hogenesis. This

is probably an immunologically mediated process,
al tho ugh the cause is poorly understood . In about 50%
of the cases, the cli nician can identify eith er a preceding
infection , SLIC h as herpes simplex or Mycoplosma pnru­
moniae, or exposure to anyone of a variety of drugs and

medications, particularly antibiotics or analges ics. These
agents may trigger the immunologic derangement that
prod uces the disease. Sophistic ated techni ques in molec­
ular bio logy have demonstrated the presence of herpes
simplex DNA in pati ents w ith recurrent eryt hema mul ti­
for me, thu s supporting the concept of an immunologic
precipitating event. Interestingly, direct and indirect
immunofluorescence studies are nonspecific and are not

really very useful di agnostically except to ru le out other
vcsiculob ul lo us diseases.

Clinical Features
Erythema mult ifo rme usuall y has an acute onset and
may dispiay a wide spectrum of clinical disease. On the
mild end of the spectrum. ulcerations develop . affecting
the ora l mucosa primar ily. In its most severe form, dif­
fuse sloughing and ulcerati on of the ent ire skin and
mucosal surfaces may be seen (toxic epidermal necrol­
ysis or Lyell's d isease) ,

Patients are usually young adu lts in their 20s or 30s.
Men are affected more frequently than women .

Prodromal symptoms include fever, mala ise, head­
ache. cough. and sore th roat, occurr ing approximately I
week before onset, Alt hough the disease is self- limiting ,
usuall y lastin g 2 to 6 weeks. about 20% of patients expe­
rience recurrent episodes. usually in the spring and
autumn.

Erythematous skin lesions develop in about 50% of
cases. A variety of appearances (multiforme = many
for ms) may be present. Typica lly, ear ly lesio ns appear
on the extremit ies and are fla t , round. and dusky-red in
hue. These become slightly elevated and may evolve into
bullae with necrotic centers. Sometimes particular skin
lesions develop that are highly characteristic for the dis­
ease. Th ese lesions appea r as concent ric circula r ery­
thematous rings resemb ling a target or bul l 's-eye (target
lesions) (Figure 16- 69).

The oral lesions begin as erythematous patches that
undergo epithelial necrosis and evolve into large, shallow
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Figure 16-7 0 . Erythema multiforme. Diffuse ulcerations and
erosions involving the dorsal surface of t his patient's tongue.

Figure 16-69 • Erythema multiforme. The concent ric erythem­
atous pattern of the cutaneou s lesions on the fingers resembles a
target or buli's-eye .

Figure 16-71 • Erythema multiforme. Ulceration of t he labial
mucosa, with hemorrhagic crust ing of t he vermilion zone of the
lips.

Figure 16-72 • Stevens-Johnson syndrome. With erythema mul­
t iforme major (Stevens-Johnson syndrome), other mucosal sur­
faces may show involvement, such as the severe conjunctivitis
depicted in this photograph.

erosions and ulcerations with irregular borders (Figure
16-70). Hemorrhagic crust ing of the vermilion zone of
the lip s is common (Figu re 16-7 1). These oral lesions,
like the skin lesion s, emerge qui ckl y and are uncomfort ­
able. Sometimes patients are dehydrated because they
are unable to ingest liquids as a result of mouth pain.
The ulcerations ofte n have a diffuse dis t ribution . The lips,
labial mucosa, buccal mucosa, tongue, floo r of the
mouth. and soft pala te are the most common sites of
involvement. Usuall y, the gingivae and hard palate are
relat ively spared.

Ery thema multiforme major. A more severe form of
the disease, known as erythema mu lt iforme ma jor or
Stevens-Johnson syndrome, is usuall y t riggered by a
drug rather than infection . For such a diagnosis to be
made, eit her the ocular (Figure 16- 72) or genit al (Figure
16-73) mucosae should be affected in conjunction wit h

Figure 16-73 • Steven s-Johnson syndrome. Genital ulcerations,
demonstrated in this patient by the involvement of the glans
penis, may also be a component.
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Figure 16-74 . Toxic epidermal necrolys is. This severe form of
erythema multiforme exhibitsdiffusebullous skin lesions. (Cour­
tesy of Dr. Peter tersen.)

Figure 16-76 • Eryth ema mult iforme. This medium power
photomicrograph shows inflammation and intraepithelial vesicle
formation in the basilar portion of the epithelium. Numerous
necrotic eosinophilic keratlnocytes are present in the blister area.

the oral and skin lesions. Wi th severe ocular involve­
ment. scarr ing (symb lep haron formati on) may occur.
similar to that in cicatr iciai pemphigoid (see page 670).

Toxic epiderma! necroly sis. M any dermato logists con­
sider tox ic epidermal nccrolysis to represent the most
severe form of erythema multiform e. It is almost always
triggered by dr ug exposu re. Recent studies have shown
that the damage to the epithel ium is due to inc reased
apoptosis of the epit helia l cells. Diffuse sloughi ng of a sig­
nificant proportion of the skin and mucos al surfaces
makes it appear as if the patient had been badly scalded
(Figures 16-74 and 16-75) . In contrast to erythema mul­
tiforme major. toxic epidermal necrolysis tends to occur
in older people. A female pred ilect ion is observed. If the
patient survives. the cutaneous process resolves in 2 to 4
weeks: however. oral lesions may take longer to heal. and
significa nt residual ocu lar damage is evident in half the
patients. These more severe presentations of erythema
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figure 16-75 • Toxic e pider mal necro lysi s . The desquamation
of the skin o f the foot is characteristic of the diffuse sloughing
cutaneous les ions. (Courtesy of Dr. Peter larsen.)

figure 16-77 • Eryth em a multifo rme . This medium power
photomicrograph shows the perivascular inflammatory infiltrate.
typically seen in erythema muitiforme.

mult iforme are rare. Erythema multiforme major occurs
at an average rate of five cases per milli on populati on per
year, and toxic epidermal necrolysis occurs at a rate of
about one case per milli on per year.

Histopathologic Features
Histopathologic examination of the perilesional mucosa
in erythem a mu ltiforme reveals a pattern that is charac­
teristic but not pathognomonic . Subepithelial or intra­
epit helial vesicu lation may be seen in association with
necrotic basal keratinocytes (Figure 16-76), A mixed
inflammatory infiltrate is presen t. consisting of lympho­
cytes . neutrophils, and often eosinophils. Sometimes
these cells are arra nged in a per ivascular orie ntation
(Figure 16-77). Because the imm unopathologic features
are also nonspecifi c. the diagnosis is often based on the
clinical presentat ion and the exclusion of other ves iculo­
bullo us diso rders.
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Treatment and Prognosis
Management of ery thema multlforrn e, part icular ly the
minor and major forms, incl udesthe use of systemic cor­
ticoste roids. especially in the early stages of the di sease.
Sometimes oral lesion s in pati ents with the minor form
of the condit ion may be mana ged effecti vely w ith top­
ical corticosteroid syrups or elixirs. If a causative drug
is identified or suspected, it should be discontinued
immediately.

If the pati ent is dehydrated as a result of an inabi lity
to eat because of oral pain , intravenous rehydratio n may
be necessary along w it h topical anesthet ic agents to
decrease discomfort.

If recurrent episodes of erythema multiforme are a
problem, an initiating factor. such as recurrent her­
pesvirus in fecti on or drug exposure, should be sought. If
disease is triggered by herpes simplex, continuous oral
acyclovir therapy can prevent recurrences.

Generally. ery thema multiforme is not li fe th reatening
except in its most severe form s. The mortality rate in
patients w ith toxic epidermal necrol ysis histori cally has
been approximately 34% ; the rate in tho se wit h Stevens­
Johnson syndrome is 2% to 10% . Corticosteroids should
probab ly be avoided in the management of toxic epi­
dermal necrolysis becau se some investigato rs have
found that such drug s may be detrimental. Recently.
intravenous administration of pooled human imm uno­
globuli ns has been shown to produce remarkable reso­
luti on of toxic epidermal necrolysis. presumabl y because
of blockade of Fas liga nd. wh ich indu ces epithelial cell
apoptosis. Because the lesion s of toxic epidermal necrol­
ysis are analogous to those suffered by burn pati ents.
management of these patients in the burn unit of the hos­
pital is recomm ended.

ERYTHEMA MIGRANS (GEOGRAPHIC
TONGUE; BENIGN MIGRATORY GLOSSITIS;
WANDERING RASH OF THE TONGUE;
ERYTHEMA AREATA MIGRANS; STOMATITIS
AREATA MIGRANS)
Erythema migrans is a common benign condit ion that
primari ly affects the tongue. It is often detected on rou­
tine examination of the oral mucosa. The lesion occurs
in I % to 3% of the population. Femalesare affected more
frequentl y than mal es by a 2; I rat io. Pati ents may occa­
sionaily consult a health care professiona l if they happen
to notice the unusual app earance of their tongue or if the
lingual mucosa becomes sensitive to hot or spicy foods
as a result of the pro cess.

Even though erythema mlgrans has been documented
for many years. the etiopathogenesis is sti ll unknown.
Some inves t igato rs have suggested that eryth ema
migran s occurs with increased frequency in at opic indi­
viduals. thu s raising the possibility that it represents a
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type of hypersensitivity to an environmental factor. In
addition, the lesions of erythema migran s in one fema le
pati ent reportedly waxed and waned pred ictably with
oral contraceptive therapy. suggest ing tha t hormonal
factors may be relevant.

Clinical Features
The characteristic lesions of erythema mlgrans are seen
on the anterior two thirds of the dorsal tongue mucosa.
They appear as multiple, well-demarcated zones of ery­
thema (Figures 16- 78 and 16- 79), concentra ted at the tip
and lateral borders of the tongue. Thi s erythema is due to
atrophy of the filiform papillae. and these atro ph ic areas
are typically surrou nded at least partially by a slightly ele­
vated, yel lowish-white. serpentine or scalloped border
(Figure 16- 80), The pati ent who is aware of the process is

Figure 16-78 • Eryt hema migrans. The eryt hematous, well­
demarcated areas of papillary atrophy are characteristic of ery­
thema migrans affect ing the tongue (benign migratory glossitis) .
Note the asymmet ric distribution and the tendency to involve the
lateral aspects of the tongue.

Figure 16 -79 • Erythema migrans. lingual mucosa of a different
pat ient than the one in Figure 16- 78. The lateral distribution of
the lesions is shown.
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Figure 16-80- Erythem a migrans. Striking involvement of the
dorsal and lateral surfaces of the tongue.

Figure 16-82- Erythema migrans . These palata l lesions show
well-demarcated erythematous areas surrounded by a white
border. similar to the process involving the tongue.

ofte n able to descr ibe the lesions as appearing quic kly in
one area, healing w ithin a few days or weeks, then devel­
oping in a very different area. Frequently, the lesion begins
as a small w hite patch, w hich then develops a cent ral ery­
thematous atrophic zone and enlarges centrifugally. Often
patients with fissured tongue (see page 12) are affected
with eryt hema migrans as well. Some patie nts may have
only a soii tary lesion, but th is is uncommon. The lesions
are usually asymptomat ic, although a burni ng sensatio n
or sensi tivity to hot or spicy foods may be noted w hen the
lesions are active'. Only rarely is the burning sensation
more constant and severe.

very infrequently, erythema migrans may occur on oral
mucosal sites other than the tongue . In these instances,
the tongue is almost always affected: however, other
lesions develop on the buccal mucosa, on the labia l
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Figure 16-81- Eryth ema migrans. le sio ns of the lower labial
mucosa.

mucosa, and (less frequently) on the soft palate (Figures
16-81 and 16-82) . These lesio ns typically produce no
symptoms, and they can be identified by a yellowish-white
serpentine or scalloped border that surrounds an ery them­
atous zone. These features should prevent confusion with
such conditions as candidiasis or eryth roplakia.

Histopathologic Features
If a biopsy specimen of the peripheral region of erythema
migrans is exami ned. a characterist ic histopathologic
pattern is observed. Hyperparakeratosis , spongiosis,
acanthosis, and elonga tio n of the epithelial rete ridges are
seen (Figure 16- 83). In addi tion, co llect ions of ncutro­
phil s (Munro absc esses) are observed w it hin the epithe­
lium (Figu re 16- 84): lym phocyt es and neutroph ils involve
the lamina propria . The intense neutrophilic infiltrate may
be responsible for the destruction of the superficial por­
tion of the epi thelium, thus producing an atrophic. red­
dened mucosa as the lesion progresses . Because these
histopathologicfeaturesarc reminiscent of psoriasis, this
is ca lled a psoriasiform mu cositis . In one case-co ntrol
study of psoriatic patie nts, erythema rnlgrans occu rred at
a rate of abo ut 10% : on ly 2.5% of an age- matched and
sex-matched populatio n were affected . A Brazilian study
determined that both psoriatics and patients with benign
migratory glossitis were more likely to have the same
hum an leukocyte antigen (HLA) group , namely HLA-Cw6.
Wh ether these findings mean that erythema migrans rep­
resents oral psoriasis or that psorlancs arc [ust more sus­
cept ib le to erythema migrans is open to debate.

Treatment and Prognosis
Generally, no treatment is indicated for patients with ery­
thema migrans. Reassuring the pat ient tha t the cond ition
is completely benig n is ofte n all that is necessary. lnfrc-
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Figure 16-83- Erythema migrans. This low-power photomicro­
graph shows the elongation of the rete ridgeswith parakeratosis
and neutrophilicinfiltration. Such featuresare also common in pso­
riasis. which explains whythis isknown asa psoriasiformmucositis.

Figure 16-84 - Erythema migrans. This medium-power pho­
tomicrograph shows collectionsof neutrophils in the superficial
spinous layer of the epithelium.

quently, patients may comp lain of tenderness or a burni ng
sensation that is so severe that it disrupts their lifestyle.
In such cases, topical cor ticosteroids, such as fluocinonide
or betamethasone gel. may provide relief when app lied as
a thin fi lm several times a day to the lesional areas. One
uncont rolled study has recent ly suggested that zinc sup­
plementatio n may be effect ive for symptomatic ery thema
migrans.

REITER'S SYNDROME
Reiter's syndrome is an uncommon disease that most
likely represents an immunologicall y mediated condi ­
tion. Curre nt evidence suggests that the disorder may be
triggered by anyone of several in fect ious agents in a
genetically susceptible person. A classic t riad of signs
has been described:
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I. No ngonococcal urethritis
2. Arthr it is
3. Conjunctivitis
However, most patientsdo not exh ibit all three of these

signs.
I! is interesting tha t Rei ter 's syndrome hasbeen reported

with some freq uency in patients infected with the human
immunodeficiency virus (HIV).

Clinical Features
Reiter's syndrome is particular ly prevalent in young adult
men. According to most series. there is a male-to-female
ratio of 9: I. The major ity (60% to 90%) of thesepatients are
positive for HLA-B27, a haplotype present in only 4% to 8%
of the population. The syndrome usually develops I to 4
weeks after an episode of dysentery or venereal disease.

Urethritis is often the first sign and is seen in both
affected males and females. Fema les may also have
inflammation of the uterine cervix. Conjunctivitis usu­
all y appears concurrently w ith the urethritis, and after
several days, ar thr itis ensues. The art hritis usually affects
the joi nts of the lower extremit ies. Skin lesions often take
the form of a characteristic lesion of the glans penis (bal­
anitis c lrc lna ta ), These lesions develop in about one
thi rd of pati ents w ith Reiter 's syndrome, and they appea r
as well-circ umscribed erythematous erosions with a
scalloped, whi tish lin ear bou ndary.

The oral lesio ns. which occur in sligh tly less than 20%
of pat ients wi th this disorder, are descr ibed in various
ways. Some reports mention painless erythematous
papules distr ibuted on the bucca l mucosa and palate;
other repo rts descr ibe shallow, painless ulcers that affect
the tongue, buccal mucosa, pa late, and gingiva . Some
authors have even implied that geographic tongue may
be a component of Reiter's syndrome, probably because
geographic tong ue bears a superficia l resemblance to the
lesions of balanitis circinata.

The Amer ican Rheumat ism Association has defined
Reiter's synd rome based on the clinical findings of a
peripheral arthritis that lasts longer than I month in con­
junction wi th urethritis. cervicitis. or both.

Histopathologic Features
The histopath ologic findings of the cutaneous lesions in
patients with Reiter's syndrome arc frequently simila r to
those found in patients w ith psor iasis, part icularly w it h
respect to the presence of microabscesses wit hin the
superficia l layers of the sur face epit helium . Other fea­
tures in common w it h psoriasis include hype rparaker­
atosis w it h elong ated, thi n rete ridges.

Treatment and Prognosis
Some patients wi th Reiter 's syndrome experie nce spon­
taneous resoluti on of their disease, but many others have
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chronic symptoms that may wax and wane. Treatm ent
may not be necessary for the milde r cases. For sympto­
matic patients, particularly those w ith urethritis, a course
of doxycycline or mi nocycl ine may be helpf ul. Non­
stero idal antiinflammatory agents are in iti all y used tor
managing art hrit is, and sulfasalazine may be help fu l in
resolving cases that do not respond. Immun osupp ressive
agents. such as aza thioprine and methotrexate, are
reserved for the most resistant cases if they are not asso­
ciated with HIV infection.

Physical therapy probably help s to reduce joi nt
fib rosis associa ted w ith arth rit is. About to% to 25% of
patients wi th th is disorder have severe disabi lit y, usually
from arthrit is.

LICHEN PLANUS
lichen planu s is a relatively common, chronic der rnato­
logic disease that often affects the ora l mucosa. The
strange name of the condition was provided by the Briti sh
physician Erasmus W il son, w ho fir st described it in 1869.
Lichens are pr im it ive plants composed of symbio tic algae
and fungi. The ter m planus is Lat in for " fl at. " Wilson prob­
ably thought that the skin lesions looked simi lar enough
to the lichens grow ing on rocks to merit this designati on .
Even though the term li chen pianus suggests a flat. fungal
condition, current evidence indicates tha t this is an
immu nologically mediated mucocutaneous disorder.

A variety of medications may induce lesions that
appear clinically identical to the idiopathic form of the
condition: however, the term lichenoid mucositi s (or
lich enoid dermatitis, dependin g on the site involved) is
probab ly a bette r name for the dr ug- relat ed alterations
(see page 300). Simi lar ly, foreign materia l that becom es
inadve rten tly embedded in the gingiva may elic it a host
respo nse that is termed licheno id foreign-body gi n­
givitis (see page t 43). Reports of hepat itis C infection
associated with oral li chen pla nus occasio nally app ear
in the literature, usually fro m the Mediterranean cou n­
tries, but this does not appear to be a significant asso­
ciation in the United States or Great Britain. Geneti c
influences presumably may in fluen ce the exp ression of
lichen pl anus in select pop ulations.

The relat io nship of st ress or anxiety to the develop ­
ment of lichen pla nus is controversial, and most cit ed
cases appear to be anecdotal or lack appropriate con­
t rols. One study attempted to use psycholo gic question­
naires to resolve thi s question . Patient s wi th oral lic hen
planus had no greater degree of st ress in their lives than
did age-ma tched and sex- matched contro l pati ents. It
might be that stress has no bear ing on the pathogenesis
of lichen planu s; however, an al ternat ive explanation
might be that those pat ients w ho have lichen planus
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Figure 16·85 • lichen planus. The cutaneous lesions on the
wrist appear as purple, polygonal papules. Careful examination
shows a network of fine white lines (Wickham's striae) on the sur­
face of the papules.

simply respond in th is fashion to levels of stress that do
not induce lesions in other peopl e.

Clinical Fea tures
Most patient s w it h li chen planu s are midd le-aged adults.
It is rare for children to be affected . Women predomina te
in most series of cases, usuall y by a 3:2 ratio over men.
Approximately 1% of the pop ulat ion may have cuta­
neous lic hen pla nus. The prevalence of oral lichen planus
is between 0. 1% and 2.2 % .

The skin lesions of lichen plan us have been classically
descri bed as purp le, pr uritic, pol ygona l pap ules (Figure
J6-85). These usually affect the flexo r surfaces of the
extremit ies. Excori ations may not be visible. despite the
fact that the lesions itch , because it hurts the pati ent
w hen he or she scratches them.

Careful examination of the surface of the skin papules
reveals a fine, lacelike network of w hi te lines (Wickham's
stri ae). Other sites of extraoral involvement include the
glans penis. the vulvar mucosa, and the nails (Figure
16-86) .

Essentially there are two forms of ora l lesions: (1) retic­
ular and (2) erosive.

Reticular lichen planus. Retic ular lichen planus is
much more common than the erosive form , but the ero­
sive form predominates in several studies. This is prob­
abl y because of referral bias (because the erosive form
is sympto matic). The ret icular form usuall y causes no
sympto ms and involves the posterior buccal mucosa
bilaterally (Figures 16- 87 and 16- 88). Other oral mucosal
surfaces may also be involved concu rrently, such as the
lateral and dorsal tongue, the gingivae, the pala te, and
vermil ion border (Figure 16- 89).
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Figure 16-86 • Lichen planus. Dysplastic appearance of the
fingernails.

figure 16-88 • lichen planus. Diffuse papular and reticular
lesionsof the right buccal mucosa.

Reticular lichen planus is thus named because of its
characteristic pattern of int erl acing w hite lines (also
referred to as Wi ckham 's striae); however, the w hite
lesions may appear as pap ules in some instances, These
lesions are typically not static. but wax and wa ne over
weeks or months (Figure 16- 90), The reti cular patte rn
may not be as evident in some sites, such as the dorsal
tongue. where the lesions app ear more as kerato tic
plaques wi th at rophy of the papillae (Figu re J6-91),

Erosive lichen planus. Erosive lichen planus, alt hough
not as common as the reticular form. is more significant
for the patien t because the lesions are usually sympto­
matic . Clinica lly, there are at roph ic, erythemato us areas
with central ulceration of varying degrees. The perip hery
of the at rophi c regions is usually bordered by fin e, w hite
radiati ng st riae (Figures 16- 92 and J 6-93). Sometimes
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Figure 16-87 • lichen planus. The interlacing white lines are typ ­
ical of reticular lichen planus involving the posterior buccal
mucosa, the most common site of oral involvement.

Figure 16 -89 • lichen planus. Reticular lesions of the lower lip
vermilion.

the atrophy and ulcerat ion are confined to the gingival
mucosa, prod ucing the reactio n pattern called desqua ­
mative gingivitis (see page 144) (Figure 16- 94). In such
cases, biopsy specimens should be obta ined for light
microscopic and immunofluorescent studies of peri le­
sional t issue, because cicatricial pemphigo id (see page
669) and pem phigus vu lgaris (see page 664) may appear
in a similar fashion.

If the eros ive compo nent is severe, epi thelial sepa ra­
tion may occur. This results in the rela tively rare pres­
entation of bu ll ou s l ichen planus.

Histopathologic Features
The histopathologic features of lichen planus are charac­
teristic but may not be specific. because other conditions.
such as li chenoid drug reaction, lichenoid amalgam
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Figure 16-90 • lichen planus. A, Midd le-age d woman wit h mild reticular lichen planus of the left
bucca l mucosa. B, Same pat ie nt 2 weeks later. showing exace rbat ion of t he lesion s. Such waxing
and waning is characteristic of lichen plan us.

B

Figure 16-91 • lichen planus. With involvement of the dorsal
tongue by ret icular lichen planus, the characteristic inter lacing
striae see n in the bucca l mucosal lesions are usually not present.
Instead. smooth. white plaques are typically observed replacing
the normal papillary surface of t he to ngue.

figure 16-92 • lichen pla nus . Ulceratio n ofthe buccal mucosa
shows peripheral radiat ing keratotic striae. charac teristic of oral
erosive lichen planu s.

A

Figure 16-93 • Lichen pla nus. A, The dorsal surface of the tongue shows exte ns ive ulce ration
ca used by erosive lichen planus. Not e th e fine white st rea ks at the per ipher y of the ulcerat ion s.
B. Same pat ient after systemic co rticoste roid t herapy. Much of t he mucosa has reepithelialized ,
with on ly focal ulceration s remaining.

B
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figure 16-94 • lichen planus. Erosive lichen planusoften
appearsasa desquamative gingivitis, producing gingival erythema
and tenderness.
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Figure 16-95 • Lichen planus. This low-powerphotomicrograph
of an oral lesion shows hyperkeratosis. saw-toothed rete ridges,
and a bandlike infiltrate of lymphocytes immediately subjacentto
the epithelium.

A

Figure 16-96 • Lichen planus. A. High-power photomicrograph of normal epithelium showing an
intact basal cell layer and no inflammation. B, High-power photomicrograph of lichen planus showing
degeneration of the basal epithelial layer and an intense lymphocytic infiltrate in the superficial
lamina propria.

B

reaction, lupus eryt hematos us, chronic ulcerative stom­
atitis , and oral mucosal cinnamon reaction may also
show a simi lar histopathologic pattern. Varying degreesof
orthokeratosis and parakeratosis may be present on the
surfaceof the epithelium, depending on whether thebiopsy
specimen is taken from an erosive or reticular lesion.

The th ickness of the spi nous layer can also vary. The
rete r idges may be absen t or hype rplast ic, but they clas­
sically have a poi nted or "saw toothed" shape (Figure
16-95l.

Destruct ion of the basal cell layer of the epi thelium
(hydro pic degeneration) is also evident. Th is is accom­
panied by an intense, bandl ike infi ltrate of predomina ntly
T lymph ocyt es immediately subjacent to the epithelium
(Figure 16-96). Degenerat ing kerat inocyte s may be seen
in the area of the epithelium and connective tissue inter­
face and have been term ed co llo id, cyto id, hyaline, or

Civatte bodies. No significant degree of epithelial atypia
is expecte d in ora l lichen pla nus. alt hough lesions havi ng
a superimposed candidal infection may appear worri­
some. These shou ld be reevaluated histopathologicall y
after the candidal infect ion is treated.

The im munopatholog ic features of lichen planus are
nonspecific. Mos t lesions show the deposition of a shaggy
band of fibrinogen at the basement membrane zone.

Diagnosis
The diagnosis of reticu lar li chen pla nus can often be
made based on the clinical findings alone. The inter lacing
w hite striae appearing bilaterall y on the poster ior bucca l
mucosa are virtually pathognomonic. Di fficult ies in diag­
nosis may arise if candidiasis is superimposed on the
lesions because the organism may disturb the character­
ist ic reticular patt ern of the lichen pianu s (Figure 16- 97).
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Figure 16-97 . lichen planus. A, These relatively nondescript white lesions affected the buccal
mucosa of a patient who had complained of a burning sensation. Histopathologic evaluation of the
lesion showed a lichenoid mucositis with superimposed candidiasis. B, Samepat ient 2 weeksafter
antifungal therapy. Once the mucosal reaction to the candidal organism was eliminated, the charac­
teristic white striae of reticular lichen planus were identified.

B

Erosive lichen planu s is sometimes more challenging
to diagnose (based on cli nical features alone) tha n the
reticuiar form. If the typical radiating white str iae and
ery thematous. atrophic mucosa arc present at the
periphery of well -demarcated ulcerations on the poste­
rior buccal mucosa , the diagnos is can sometimes be ren­
dered without the support of histopathologic findings.
However. a biopsy is often necessary to rule ou t ot her
ulcerative or erosive diseases, such as lup us erythem ­
atosus or the recent ly described enti ty chronic ulcerative
stomatitis.

Chron ic ulcerat ive stomatitis usuall y affec ts adu lt
wo men . It may appear as desquam ative gingivitis or as
ulcerations of the tongue or buccal mucosa. Al though the
histopathologic features of ch ron ic ulcerative stomatitis
are simi lar to those of lichen planus. the epi thelium is
generally more at rophic and the inflammatory infiltrate
contains plasma cells and lymph ocytes. Its characteri sti c
immunopat hologic patte rn . however. consists of autoan ­
tibodies directed against the nuclei of stratified squa­
mous epithelial cells. Both direct and indirect immuno­
fluo rescence studies are positive for these antibodies,
which recently have been shown to react w ith a p53-like
nucle ar protein. Unlike the lesions of erosive lichen
planus. the lesions associa ted w it h chro nic ulcerative
stomatitis are less responsive to topica l or systemic cor­
ticosteroid therapy. Management wi th hydroxychloro­
qui ne has been recommended.

Specimens of isolated erosive lichenoid lesions. par­
t icula rly those of the soft pala te. the lateral and ventral
tongue. or the floor of the mouth. should be obtained for
biopsy to rule out prema lignant changes or malignancy.

Another condit ion that may mim ic an isolated lesion of
lichen planus. both clinically and hi stopathologicall y. is
a lichenoid react ion to dental amalgam (see page 307).

Treatment and Prognosis
Reticular lichen planus ty picall y pro duces no symp­
toms. and no treatment is needed. Occasionall y. affected
pat ients may have superimposed candid iasis. in which
case they may complain of a burn ing se nsa tion of the
ora l mucosa. Antifu ngal therapy is necessary in such a
case. Some investigators recomm end annu al reevalua­
tion of the ret icula r lesions of oral lichen plan us.

Erosive l ichen pla nus is oft en bothersome becauseof
the open sores in the mouth. Because it is an immuno­
logic ally media ted con dit ion. corticosteroi ds are recom­
mended. T he lesions respond to systemic corticosteroids,
but such drastic therapy is usuall y not necessary. One of
the stronger top ical cort icosteroids (e.g.• I luoclnonlde,
betamethasone. c1obetasol gel) applied seve ral tim es per
day to the most symptomatic areas is usually suffic ient
to induce healing wi thin I or 2 weeks. Some investiga­
tors have recomm ended compo unding cor ticosteroid
ointments w it h an adhesive methylcellulose base. but
patient compliance may be reduced because this mate­
ri al is di fficult to apply. The patient shou ld be warned
that the condition wi ll undoub tedl y flare up again. in
which case the corticosteroids should be reapplied. In
add iti on. the possib il ity of iatrogenic candidiasis associ­
ated w ith cort icostero id use shou ld be monitored (Figure
16-98). Alt hough the use of agents such as topical
reti noids or cyclospori ne has occasionally been advo­
cated for recalcit rant cases of erosive lichen planus,
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Figure 16-98 • Lichen planus. A. This patient wasdiagnosed with
erosive lichen planusaffecting the buccal mucosa and wastreated
with topical corticosteroids. B. Same patient 2 weeks later. The
creamy-white plaques of pseudomembranouscandidiasishave
developed asa result of the corticosteroid therapy.C, Same patient
after antifungal therapy. At thispoint. he was asymptomatic.

reports of thei r efficacy have been contrad ictory. Fur­
thermore. thei r side effects can be significant . and in the
case of cyclosporine. the cost of the drug may be pro ­
hibit ive. Some investigators suggest that patient s wi th
oral erosive lichen planu s be evaluated every 3 months.
part icularly if the lesions are not typical.
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The question of the malignant potential of lichen
planus. particu larly the erosive form. is yet to be resolved .
Most cases of reported malignant transformation arc
rather poorly documented. Some of these reported cases
may not have been true lic hen plan us. but rather may
have actu all y been dysplastic leukoplakias wi th a sec­
ondary lichenoid in flammatory in filtrate that mim icked
lichen planu s (lichenoi d dysplasia). In add itio n. the argu­
ment can be made that because both lichen planus and
squamous cell carcinoma are not rare, some people may
have bo th prob lem s simultaneo usly, and the two
processes may be unrelated to one another. Conversely.
some invest igators say that the atro phic epithelium of
lichen planus may be more suscept ib le to the action of
carcinogens, resulting in an increased risk of malignant
tra nsformat ion. A recent study exami ned the molecular
characteristics of classic reticular lichen planus, com­
paring the loss of heterozygosity at purported tumor sup­
pressor gene loci in these lesions with that of varying
grades of oral epi thelia l dysplasia. squamous cell carci­
noma, normal oral mucosa, and oral reactive lesions. The
molecular profile of ora l lic hen planus more closely
resembled that of normal or reactive oral mucosa, a
finding that provides less support for the concept of lichen
planus being precancerous. If the potential for malignant
transformati on exists. it appears to be small and gener­
ally confined to pat ients wi th the erosive for m of lichen
planus.

GRAFT-VERSUS-HOST DISEASE
Graft -ve rsus-host disease (GVHD) occurs mainly in
recipients of allogeneic bone marrow transplantation , a
procedure performed on approximate ly 4000 patients in
the Uni ted States each year. Such transplants are per­
formed at major medical centers to treat life-threatening
diseases of the blood or bone marrow. such as leukemia.
aplastic anemia, or disseminated metastat ic disease.
Cytotoxic dru gs. radiat ion. or both may be used to
destroy the mali gnant cells. but in the process the norma l
hematopoietic cells of the patient are destroyed. To pro­
vide the pat ient w ith an imm une system. an HLA­
matched donor must be found. The donor supplies
hematopoietic stem cells obtained from either bone
marrow. peripheral blood. or umbil ical cord blood . These
stem cells are transfused int o the patient. w hose own
hematopoietic and imm une cells have been destroyed.
The transfused hematopo ietic cells make their way to the
recipient 'Sbone marrow and begin to reestablish normal
function .

Unfortunately. the HLA match is not always exact . and
despit e the use of immunomod ulat ing and immunosup­
pressive dr ugs. such as cyclosporine. methot rexate, and
prednisone. the engrafted cells often recogn ize that they
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are not in their own environment. When this happens.
these cells start attacking w hat they perceive as a for­
eign body. The resuit of th is attack is known as graft­
versus- host disease (GVHDl. and it can be quite devas­
tating to the patient.

Clinical Features
The systemic signs of GVHD arc varied. dependi ng on
the organ system involved and wh ether the problem is
acute or chronic. The severi ty of GV HD depends on sev­
eral facto rs, w ith milder disease seen in pat ients w ho
have a better histocomp ati bility match. are younger. have
received cord blood. and are female.

Acu te GVHD is ty pica lly observed w it hin the first few
weeks after bone marrow transplantation (bydef inition.
within 100days after the procedu re). The disease affects
abou t 50% of bone marrow transplant patients. The skin
lesions that develop may range from a mild rash to a dif-

Figure 16-99 • Graft-versus-host disease (GVH D). Confluent.
interlacing white linear lesions of the vermilion zone superficia lly
resemble oral lichen planus.

figure 16-100 • Craft-versus-host disease (GVH D). Lichenoid
lesions of the left buccal mucosa.
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fuse severe sloughing that resembles toxic epidermal
necrolysis (sec page 676l. These signs may be accom­
panied by d iarrhea. nausea, vomi ting. abdomina l pain,
and liver dys function.

Chronic GVHD may represent a conti nuation of a pre­
viously diagnosed case of acute GVHD. or it may develop
later than 100 days after bone marrow transp lantation.
sometimes not appearing for severa l yea rs after the pro­
cedure. Chronic GV HD can be expected to develop in
33% to 64% of bone marrow transplant recipients, and
it often mimi cs anyone of a variety of autoim mune con­
ditions. such as systemic lupu s erythematos us. Sjogren
syndrome. or pr imary bilia ry cirr hosis. Skin involve ment.
w hich is the most common man ifestation , may resemble
lichen plan us or even systemic sclerosis.

The oral mucosal man ifestations of GVHD can also
vary, depending on the duration and severity of the attack
and the targeted oral t issues. Df patients with acute
GVHD. 33 % to 75% w ill have oral involvement; of
pat ients w ith chro nic GVHD. 80% or more will have oral
lesions. Sometimes the ora l lesions of GV HD arc the only
sign of the di sorder. In most pati ents w it h oral GV HD.

the re is a fine, reticular network of white striae that
resembles oral li chen planus, al though a more di ffuse
pattern of pinpoint wh ite pap ul es has also been
described (Figures 16- 99 to 16- 101), The tongue. the
lab ial mucosa, and the buccal mucosa arc the oral
mucosal sites most frequent ly involved. Patients often
compla in of a burn ing sensation of the oral mucosa. and
ca re must be taken not to overlook possib le candidiasis .
Atrophy of the oral mucosa may be present, and this can
contribute to the mucosa l discomfort . Ulcerations that
are related to the chemotherapeutic condi tioning and
neutro penic state of the pat ient ofte n develop during the
first 2 weeks after bone marrow transplantation . Ulcers
that persis t longer than 2 weeks may represent acute

Figure 16-101 • Craft-versus-host disease (CVHD).lnvolve­
ment of the tongue showing erosions and ulcerations that
resemble erosive lichen planus.
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GVHD. and these should be differentiated from int raoral
herpesvirus infection or bacterial infection.

Xerostom ia is also a commo n complaint. If the patie nt
is not tak ing drugs that dry the mouth. it is like ly that the
immunologic response is destro ying the salivary gland
tissue. Other evidence of saliva ry gland invo lvement
includes the development of rnucoceles, particularly on
the soft palate.

Histopathologic Features
The histopathologic features of GVHD resemble those of
oral lichen planus to a certain degree. Both lesions dis­
play hyperorthokeratosis; sho rt. pointed rete ridges; and
degeneration of the basal cell layer. The inflammatory
response in GVHD is usuall y not as in tense as in li chen
planus. With advanced cases. an abnorm al deposition of
collagen is present. simi lar to the pattern in systemic
sclerosis. M inor salivary gland ti ssue usually shows
periducta l in flammati on in the early stages. w ith gradual
acinar destruct ion and extensive fibrosis appear ing later.

Diagnosis
The diagnosis of GVHD may be diff icult because of the
varied clinical man ifestations. Such a diagnosis isof great
clinical significance to the pat ient because comp licat ions
of the condition and its treatm ent may be lethal. Althoug h
the diagnos is of GV HD is based on the clin ical and
histopatholog ic fin dings. each patient may have a di f­
ferent constellation of signs and symptoms. Oral lesio ns
appear to have value as a highly predict ive index of the
presence of GV HD.

Treatment and Prognosis
The primary strategy for dealing w ith GVHD is to reduce
or prevent its occurrence. Careful tissue histocompat i­
bility matchi ng is perfo rmed . and the pat ient is given
prophy lact ic the rapy with immunomodulatory and
immunosuppressive agents, such as cyclosporine and
prednisone. The add ition of the immunosuppressive drug
methotrexate to this regime n has reduced the prevalence
of acute GVH D even further. If GVHD develops. the doses
of these drugs may be increased or similar pharmaco­
logic agents may be added . The dr ug thalidomide has
show n some promise for cases of chronic GVHD that
have been resistant to stand ard therapy.

Topical corticosteroid s may facili tate the heali ng of focal
oral ulcerations associated w ith GVHD. Topical anesthetic
agents are prescribed to prov ide patient comfort w hile the
lesions are present. alt hough narcotic analgesics may be
required in some cases. The use of Psoralen and Ultra­
Violet A (PUVA) therapy has been shown to improve the
cutaneous and oral lesions of pat ients w ith the lichenoid
form of GVHD. If significant xerostomia is present in a den­
tulous patient . topical fluorides should be used dail y to pre-
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vent xerostomia- related caries. One recent study has
shown improve ment in the salivary flow of patients who
are treated with piloc arpine hydrochloride.

In genera l. some degree of GVHD is expected in most
allogeneic bone marrow transpla nt recip ients . The prog­
nosis depends on the exten t to w hich the condition pro­
gresses and whether or not it can be controlled . The sig­
nificance of this complicat ion is reflected in the survival
of 55% of patients with relative ly mild GVH D. compared
wi th 15% of patients with severe GVH D.

PSORIASIS
Psoriasis is a common chronic skin diseaseaffecting 1%
to 2% of peop le in the Uni ted States. Accord ing to some
estimates. approximately 4 mi llion people in this country
have psoriasis. and up to 250.000 new cases are diag­
nosed each year.

Psoriasis is characterized by an increased prolifera­
tive activity of the cutaneous keratinocytes. Recent
advances in cell kine tics. im munology. and molecular
biol ogy have increased our understand ing of the
etiopathogenesis of the kerat inocy te proliferation in this
disorder. Although the triggerin g agent has yet to be iden­
tifi ed. acti vated T lymphocytes appear to orchest rate a
complex scenario that includes abn ormal production of
cytokl ncs, adhesion molecules. chemotactic polyp ep­
tides. and growth factors. Genetic factors also seem to
play a role. because as many as one thi rd of these
patients have affected relativ es. Yet . if one tw in in a set
of identical twi ns has psoria sis. there is only a 35%
chance that the other twi n w il l have it. This suggests that
genetic factors are not entirely responsible for the con­
dition, and that one or marc unidentified environmental
agents must influ ence its pat hogenesi s.

Clinical Features

Psorias is often has its onset during the second or thi rd
decade of life and tends to persist for years. w ith periods
of exacerbat ion and quiescence. Patients often report that
the lesions improve during the summer and worsen
during the w inter. an observat ion that may be related to
lesional exposure to ultraviolet light. The lesion s arc
often symmetrically dist ributed in certain favored loca­
tions. such as the scalp. elbows. and knees. The classic
description is a well-demarcated . eryth ematous pla que
with a sil very scale on its surface (Figu re 16- 102). The
lesions are typicall y asym ptoma tic . but occasion all y an
affected pat ient comp lains of itching. An unfortunate
co mplication affec t ing app rox imate ly 4 % of these
patients is psoriatic arthritis. which may involve the
temporomandibular joint.

Oral lesions may occur in patients w ith psoriasi s. but
they are dist inct ly uncommon . Because descr ipt ions of
th ese lesions have ranged fro m w hite plaques to red
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Figure 16-102 • Psoriasis. Characteristic cutaneous lesions on
the skin of the elbow. Note the erythemato us plaques sur­
mounted by silvery keratotic scales.

Figure 16-103 • Psoriasis. This is an example of relat ively rare
involvement of the oral mucosa by psoriasis . The eryt hematous
linear patches tended to flare with the pat ient's cutaneous
lesions. (Courtesy of Dr. George Blozis.}

plaques to ulcerations. it isdifficult to determine the true
nature of intraoral psoriasis (Figure 16-103) . To render
a diag nosis of intraoral psoriasis, some investigators say
tha t the activity of the ora l lesions should parallel tha t
of the cutaneous lesions. Some authors refer to ery­
thema migrans (see page 677) as " in traoral psoriasis,"
and the prevalence of erythema migra ns in psoriatic
patients appears to be slightly greater tha n that seen in
the rest of the population. It is difficult , however, to prove
a di rect correlation of tha t common mucosal alte rat ion
with psoriasis .

Histopathologic Features
Microscopically, psoriasis ha s a cha racteristic pa tte rn.
The surface epi thelium shows marked parakera ti n pro­
duct ion. and the epithelial rete ridgesare elongated (Figure
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Figure 16-104 • Psoriasis . l ow-power photomicrograph showing
elongation of the rete ridges , hyperkeratosis, and inflammation of
the papillary de rmis.

16-104). The con nective ti ssue papi llae. which contain
di lated capi ll aries. approach close to the epi the lia l sur­
face, and a perivascular chronic infla mmatory cell inf il­
trate is present. In additi on, collec tio ns of neutrophl ls
(Munro abscesses) . are seen w it hin the parakeratin
layer.

With respect to oral lesions. good cor relation wi th skin
di sease acti vity shou ld be seen in addit ion to the char­
act eri stic hi stopath ol ogy. because other in traoral
lesions. such as ery thema migrans and ora l mucosal cin­
namon react ion (see page 305), exhibit a psorias iform
microscop ic appearance.

Treatment and Prognosis
The treat ment of psorias is depends on the severity of the
disease activity. For mil d lesions. no treatme nt may be
necessary.

For mode rate involvement. topical corticosteroids are
common ly prescribed in the United States. Coal tar deriv­
atives and keratolytic agents also may be used. Newer
topical drugs that have proven effective include cal­
cipotriene, a vitamin D3 ana log, and tazarotene, a retinoid
(vitamin A) compound . Exposure to ultraviolet radiation
may also be helpful for mild to moderate disease.

For severe cases. PUVA (Psora len and Ult raV iolet A)
therapy or ult raviolet B therapy may be needed. Metho­
trexate or cyclosporine may also be used as systemic
treatments for severe disease, however these dr ugs have
signi fica nt side effects.

Alt hough the morta li ty rate is not increased in patients
wi th psoriasis. the cond it ion often persis ts for years
despite therapy. Some stud ies have shown a modest
inc rease in the risk for cutaneous squamo us cell carci­
noma in psoriasis pat ients. possib ly related to thei r PUVA
or metho trexate therapy.
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lUPUS ERYTHEMATOSUS
Lupus erythematosus (LE) is a class ic examp le of an
immunologicall y mediated condit ion, and is the most
common of the so-called "co llagen vascular" or "co n­
nective tissue" diseases in the United States, with more
than 1.5 million peop le affected. It may exhib it any one
of several clin icopa tho log ic form s.

Systemic lupus erythematosus (SLEl is a serious
multisystem disease with a var iety of cutaneous and oral
manifestations. There is an increase in the activity of the
humora l li mb (6 lymphocytes) of the immune system in
conju nct ion w it h abnormal function of the T ly mp ho­
cytes. Although genet ic factors pro bably playa ro le in
the pathogen esis of SlE, the precise cause is unknown .
Undoubtedly, an interplay between genetic and environ­
mental facto rs occurs, for if SLEdevelops in one monozy­
gotic (ident ical) twin, the other twin has a 32% cha nce
of having SLE as well . In contrast , if one dizygotic (fra­
ternal) twin has SLE, the othertwin has only a 6% chance
of being affected.

Chron ic cu tan eou s lupus erythematosu s (CCLEl
may represent a different, but related, process . It prima­
rily affects the skin and oral mucosa, and the prognosis
is good.

Subacute cutaneous lupus erythematosus is a thi rd
form of the di sease, w hich has clin ical features in terme­
diate between those of SLE and CCLE.

Clinical Features
Sy s temic lupus erythematosus. SLE can be a very diffi­

cult disease to diagnose in its early stages because it often
appears in a nonspecific, vague fashion, frequently w ith
periods of remission or disease inactivity. Women are
affected nearl y 8 to 10 times more frequent ly than men.
The average age at diagnosis is 31 years. Common find-

Figure 16-105 • Systemic lupus erythematosus (SlE) . The ery­
thematous patchesseenin the malar regions are a characteristic
sign.
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ings include fever, weight loss, arthritis, fatigue, and gen­
eral malaise. In 40% to 50% of affected patie nts, a char­
acteris tic rash, having the pattern of a butterfly, develops
over the malar area and nose (Figure 16- [05). Sunlight
often makes the lesions wo rse.

The kidneys are affected in approximately 40 % to
50% of SLE patients . Th is complicat ion may ulti mately
lead to kidney failu re; thus it is typically the most sig­
nificant aspect of the disease.

Cardiac involvement is also common . with perica rditis
being the most frequent complication. At autopsy nearl y
50% of SLE pat ients display wa rty vegetations affecting
the heart valves (Lihman-Sacks endocard it is). Its sig­
nifi cance is debatabl e, although some pat ients may
develop superimposed subacute bacterial endoca rditis
on these otherw ise ster ile outg rowths of fibri noid mate­
rial and connective tissue cells.

Oral lesions of SLE develop in 5% to 25% of these
patients. although some studies indicate a prevalence as
high as 40 %. The lesions usuaily affect the palate, buccal
mucosa, and gingivae. Sometimes they appea r as
lichenoid areas, but they may also look nonspecific or even
somew hat granu lomatous (Figure 16- 106). Involvement of
the vermil ion zone of the lower lip (lupus cheilitis) is
sometimes seen. Vary ing degrees of ulceration, pain , ery ­
thema, and hyperkeratosis may be present. Other oral
comp laints such as xerostomia, stomatodynia, candid i­
asis, periodontal disease, and dysgeusia have been
described, but the direct association of these problems
with SLE remains to be proven.

Confirming the diagnos is of SLE can often be difficu lt,
particu larly in the early stages. Criteria for making the
diagnosis of SLE have been estab lis hed by the American
Rheumat ism Associat ion, and these include both clin ical
and laboratory findings (Table 16-4) .

Figure 16-106 • Systemic lupus erythematosus (SlE) . lrregu­
lady shaped ulcerationsof the buccal mucosa.
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AFFECTED
FINDING PATIENTS (%)

Table 16-4 Clinical Manifestations of Systemic
Lupus Erythematosus (SLE)

From Hahn BH: Harrison's principles of internal medicine, ed 14, New
York, 1998, Mcqraw-Httl.

Nonerosive polyarth rjtis
Malar rash
Discoid rash
Photosensitivity
Oral ulcers

r·,
Hematologic Abnormalities

Anemia of chronic di sease

r®Hemolyt ic anemia
Leukopenia «4000/mm ')
Lymphopenia «1500/mm')
Thrombocytopenia « 100,000/mm')

Neurologic Symptoms

Psychosis
Seizures

Cardiopulmonary

Pleurisy
~ Pericarditis

Myocarditis

[" Renal

Proteinuria (> 500 mg!24 hr)
Cellular casts
Nephroti c syndrome
Renal failure

60 %
50%
15%
70%
40%

70%
10%
65%
50')'0
15%

10')'0
20%

50 %
30%
10%

50')'0
50%
25%

5% to 10%

Figure 16-107 . Chronic cutaneous lupus erythematosus
(CClE). The skin lesions are characterized by scaling, atrop hy,
and pigmentary dist urbances, which are most evident on sun­
exposed skin.

Figure 16 ~ 108 • Chronic cutaneous lupus erythematosus
(CClE) . Erythema tous zones ofthe buccal mucosa are sur­
rounde d by rad iating keratotic striae, These feat ures are similar to
t hose of erosive lichen planus.

Chronic cutaneous lupus ery thematosus. Patients
with CCLE usuall y have few or no systemic signs or
symp toms, wi th lesions being lim ited to skin or mucosa l
surfaces. The skin lesions of CCLE are known as discoid
lupus erythematosus. They begin as scaly, ery thema­
tous patc hes that are frequent ly di stri buted on sun­
exposed skin, especia lly in the head and neck area
(Figure 16-1 07). Patients may indicate tha t the lesions
are exacerba ted by sun exposure. W it h t ime, the lesions
may heal spontaneous ly in one a rea , on ly to a p pear in
anoth er area. The healing process usuall y resul ts in cuta­
neous atrop hy with scarring and hypopigmentation or
hyperpigmentati on of the resolv ing lesion.

In most cases, the ora l mani festations of CCLE essen­
tia lly appear cl inica lly identical to the lesions of erosive

lichen plan us. Unlike the oral lesions of lichen planus,
however, the oral lesions of CCLE rarely occur in the
absence of skin lesions. An ulcerated or atrophic, ery­
t he ma to us ce nt ra l zo ne, s urro unde d by w hite, fine, radi­
ating striae, characterizes the oral lesion of CCLE (Fig­
ures 16-108 and 16- 109). Sometimes the erythematous,
atrophic central region of a lesion may show a fine stip­
pling of wh ite dots. As wi th erosive lichen planus, the
ulcerati ve and atroph ic ora l lesions of CCLE may be
pain fu l, especia lly when exposed to acidic or salty foods.

Suba cute cutaneous lupus erythematosus. Patien ts
wi th subacute cuta neous lup us erythe matos us ha ve clin­
ica l ma nifestations inte rmedi ate betwee n those of SLE
and CCLE. The ski n lesions are the most pro minent fea­
ture of this variatio n. They are characterized by photo-



CHAPT ER 16 . tie rmatotogtc Diseases

Figure 16 ~ 10 9 . Chroni c cuta neous lupus erythemato sus
(CCLE). Ora l involvement may also include relat ively nondescript
eryt hematous patches, such as this one in the palate.

sensitivity and are, therefore, generally present in sun­
exposed areas. Th ese lesions do not show the induration
and scarring seen w ith the skin lesions of CCLE, usually,
the renal or neurologic abnorma lities associated w ith
SLE are not present either, with most pati ents having
arthr it is or muscuioskeletal problems.

Histopathologic Features
The histopathoiogic feature s of the skin and orai lesions
of the various forms of lupu s erythem atosus show some
features in common but are differe nt enough to warrant
separate discussions.

The skin lesions of CCLE are cha racteri zed by hyper ­
keratosis, often di splaying keratin packed into the open ­
ings of hair follicles ("follicular pluggin g") . In all form s
of iupus erythemato sus, degeneration of the basal cell
layer is frequ entiy observed, and the und eri yin g con­
nective ti ssue suppor ts patchy to dense aggregate s of
chronic inflammatory cells (Figure 16- 11 0). in the deeper
connective tissue, the inflammatory infiltrate often sur­
round s the small blo od vessels (Figure 16- 1II J.

The oral lesions demonstra te hyp erkeratosis, alter­
nating atr ophy and th ickenin g of the spinous cell layer,
degenerati on of the basal cel l layer, and subepithelial
lymphocyti c infil trat ion . These featu res may also be seen
in ora l lichen planus: however, the two conditions can
usuall y be distin gui shed by the presence in lupus ery­
thematosus of patchy deposits of a periodic acid-Schiff
(PAS)-po sit ive mat eria l in the basement membrane zone,
subepithelial edema (sometimes to the point of vesicle
formation), and a more diffuse, deep inflammatory infil­
trate, often in a perivascular orientation. Some auth ori­
ties, however, feel that different iating lichen planus fro m
lupu s erythematosus is best done by di rect immuno-
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Figure 16-110 . Lupus erythematosus (LE) . Low-power pho­
tomicrograph showing hyperparakeratosis with interface mucositis
and perivascular inflammation.

Figure 16- 111 • Lupus erythem atosus (LE). High-p ower pho­
tomicrograph of t he interface mucositis.

fluorescence studies or histopathologic examination of
the cutaneous lesions.

Diagnosis
In addition to the clinica l and microscopic features, a
number of add it iona l immuno logic studies may be help­
fu l in making the diagnosis of lupus erythematosus.

Direct immunofluorescence testing of lesiona l tissue
shows deposition of one or more imm unoreactants (usu­
ally igM, igG, or C3) in a shaggy or granular band at the
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basement mem brane zone. In addition. di rect immuno­
fluo rescence testing of clinically normal skin of SlE
patients often shows a simi lar depositi on of IgG, IgM, or
comple ment compo nents. This fi nding is known as a
posi t ive lupus band test .

Eval uat ion of serum obta ined from a patient w ith SlE
shows various immunologic abnormalit ies. Approx i­
mately 95 % of these pat ients have antibodies directed
against multiple nuclear antigens (antinuclea r antibodies
[ANAsJ) . Although thi s is a non specific fi nding that may
be seen in other autoimmune diseases. as well as in oth­
erwise healthy elderly individu als, it is nevertheless
usefu l as a screening study. Furt hermore, if results are
negative on multipl e occasio ns, the diagnosis of SlE
should prob ably be doubted. Antibodies directed agai nst
double- stra nded DNA are noted in 70% of pat ients w ith
SlE , and these are more specific for the disease. Another
30% of patients show ant ibodies directed against Sm. a
protein that is complexed w ith small nucl ear RNA. Th is
find ing is very specific for SlE.

A summary of selected immunologic findi ngs in l E is
show n in Table 16 - 5.

Treatment and Prognosis
Patients w ith SlE should avoid excessive exposure to
sunlight because ultra vio let ligh t may precipitate disease

Table 16-5 Selected Abnormal tmmunologic
Findings i ll Lupus Erythematosus

FINDING FREQUENCY SIGNIFICANCE

Direct immuno- CClE: 90% May help
fluorescence, Sl E: 95% dist inguish among
leslonal skin the various types

of l E
Direct immune- CClE: 0% lupus band test

fluorescence. SlE: 25%-60%
normal skin

Antinuclear CClE: 0 %-10% Very sensiti ve for
antibodies SlE: 95 % SlE, however. not

very specific; not
useful for CClE
diagnos is

Antidouble -st randed CClE: 0% Specific for SlE;
DNA anti bodies SlE: 70%-80'7. may indicate

disease activity or
kidney
involvement

Anti -Sm antibodies CClE: 0 % Specific for SLE
SlE: 10%-30%

CCLE. Chronic cutaneous lupus erythematosus: LE, lupus eryth e­
matosus; SLE. systemic lupus erythematosus.
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acti vity. Mild active di sease may be effectively managed
using non stero idal anti inf lammatory agents combined
with antimalarial drugs, such as hydroxych loroquin e.For
more severe, acute episodes that involve art hri tis, peri ­
cardit is. thrombocytopenia. or nephr it is, systemic cortico­
steroids are generall y indicated; these may be combined
w ith other imm unosuppressive agent s. If oral lesionsare
present. they typ icall y respon d to the systemic therapy.

As wi th SlE patients. patients with CClE should avoid
excessive sunlight exposure. Because most of the mani­
festati ons of CCLE arc cutaneou s, topical corticosteroids
are often reasonably effective. For cases that are resistant
to topi cal therapy, systemic antimalaria l drugs or low­
dose tha l ido mide may produce a response. Topical cor­
ticosteroids are also helpful in treating the oral lesions
of CClE.

The prognosis for the patient wi th SlE is variable. For
pati ents undergoin g treatment today. the S-year survival
rate is approximately 95 %; however, by 15 years. thesur­
vival rate falls to 75 % . Ultimately. the prognosis depends
on w hich organ s are affected and how frequently the dis­
ease is reactivated . The most common cause of death is
renal failure. For reasons that are poorly under stood, the
prognosis is worse for men than for women.

The prognosis for pat ients with CClE is considerably
better than that for pat ients w ith SlE, although trans­
formation to SlE may be seen in approximately 5% of
CClE patients. Usually, CClE remain s confined to the
skin. but it may persist and be qui te a nui sance. Forabout
50% of CClE pati ents. the problem eventually resolves
aft er several years.

SYSTEMIC SCLEROSIS (PROGRESSIVE
SYSTEMIC SCLEROSIS; SCLERODERMA;
HIDE-BOUND DISEASE)
Systemic scl eros is is a relatively rare condition that
probably has an immunologicall y mediated pathogen­
esis. For reasons that are not und erstood. densecollagen
is deposited in the ti ssues of the body in extraordinary
amounts. Although its most dram at ic effects are seen in
association w ith the skin. the di sease is often quite
serious, wi th most organs of the body affected.

Clinical and Radiographic Features
Systemic sclerosis affec ts approximatel y 19 persons per
million population each year. Wo men have the condition
three times more frequentl y than men do. Most patients
are adults. The onset of the di sease is generall y insid­
ious, w ith the cutan eous changes often responsible for
bringin g the prob lem to the patie nt's attention.

Often one of the first signs of the disease is Raynaud's
ph eno menon, a vasoconstrictive event trigge red by erno-
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tional distress or exposure to cold. Rayna ud 's phenom­
enon (see CREST syndrome, on page 696) is not speci fic
for systemic sclerosis, however, because it may be
present in other immunologicall y mediated diseases and
in otherwise healthy people. Reso rpt ion of the terminal
pha langes (aero-osteolysis) and flexio n con tractures
produce shortened, c1awlike fi ngers (Figure 16- u z) . The
vascular events and the abnorma l collagen depos it ion
con trib ute to the production of ulcerat ions on the finger­
tips (Figure 16- 113).

The skin develops a diffuse, hard texture (sclera =
hard; derma = skin) , and its surface is usuall y smooth.
Involvement of the facia l skin by subcutaneous collagen
deposit ion resul ts in the characteristic smooth, taut,
masklike facies (Figure 16- l l -l). Similarly, the nasal alae
become atroph ied, resulting in a pi nched appearance to
the nose, called a "mouse" facies.

Figure 16-112 • Systemic sclerosis. The tense,shiny appearance
of the skin is evident. Note that the fingersare fixed ina c1awlike
position, with some showing shortening as a result of aero-osteolysi s.

Figure 16-113 . Systemicsclerosis. Ulcerations of the fingert ips.
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Involvement of other organs may be subtle at first, but
the results are more serious. Fibrosis of the lun gs, heart,
kidneys, and gastro intesti nal t ract leads to organ failure.
Pulmonary fibrosis is part icular ly significant, leading to
pulmonary hypertension and heart failu re, a primary
cause of death for these pat ien ts.

The oral manifestations occur in vary ing degrees.
Microstom ia often develops as a result of collagen dep­
osition in the perioral tissues. Thi s causes a limitat ion of
opening the mouth in nearly 70% of these pat ients
(Figure 16-115). Characteristic furrows rad iat ing from
the mouth pro duce a "p urse str ing" appearance. Loss of
attached gingival mucosa and mu lt iple areas of gingival
recession may occur in some pat ients. Dysphagia often
develop s as a result of deposition of collagen in the lin­
gual and esophageal subm ucosa, prod ucing a firm ,
hypomobile (boardlike ) tongue and an inelastic esoph­
agus, thus hindering swallowing. Xerostom ia is fre­
quen tly identif ied in these pati ents, and the possibility of
concurren t secondary Sjogren syndro me may require
consideration.

On dental rad iographs, diffuse w idening of the peri­
odon tal ligament space is often present throughout the
denti tion . The extent of the w idening may vary, w ith

Figure 16-114 • Systemic sclerosis. The involvement of the facia l
skin with abnormal collagen deposition produces a masklike
facies. Note the loss of the alae ofthe nose.
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f igure 16-115 • Syste mic sclerosis. Same patient as depicted in
Figure 16- 114. Because of the associated microstomia, this is the
patient's maximal opening.
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Figure 16 ·116 • System ic scleros is. D iffuse widening of the peri­
odontal ligament space is often identified on evaluation of peri­
apical ra diographs.

Figure 16-117 • Systemic sclerosis. Panoramic radiographic evaluation mayshow a characteristic
resorption of the ramus, coronoid process, or condyle.

some examp les being subt le and others qui te dramat ic
(Figure 16-116). Varyi ng degrees of resorpt ion of the pos­
terior ramus of the ma ndible, the coronoid process . the
chin. and the condyle may be detected on panoramic
radiographs. affecting approximately 10% to 20% of
patients (Figure 16- 117). In theo ry. these areas are
resorbed because of the increased pressure assoc iated
with the abnorma l coll agen product ion. Individuai tooth
resorption has also been reported to occur at a higher
frequency in these pati ents.

A mild variant of this condit ion. calle d localized scle­
roderm a. usually affects only a solita ry patch of skin .
Because these lesions often look like scars. the name coup
de sabre ("strike of the swo rd") is used to describe them
(Figure 16- 118) . This prob lem is primarily cosmetic and,
unlike systemic sclerosis. it is rare ly life thr eaten ing. .

Histopathologic Features
Microscopic exa minat ion of tissue involved by systemic
scleros is shows diffuse deposition of dense collagen
within and around the normal structures (Figure 16- 119).
This abnormal collagen replaces and destroys the normal
tissue. causing the loss of normal tissue function .

Diagnosis
During the early phases. it may be difficult to make a diag­
nosis of systemic scleros is. Generally. the clinical signs of
stiffened skin texture along wi th the develop ment of Ray­
naud 's phenomenon are suggestive of the diagnosis. A
skin biopsy may be supportive of the diagnoses if abun­
dant collagen deposition is observed microscopically.

Laboratory studies may be helpfu l to the diagnostic
process Ifanticentro mere antibodies or anti-ScI 70 (topoi-
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Figure 16-118 • localized scleroderma. The cutaneousalter­
ation on the patient's forehead represents a limited form of scle­
roderma called coup de sabre. because the lesion resembles a scar
thatmight result from a cut with a sword.

f igure 16-119 • Systemic sclerosis. Medium-powerphotomicro­
graph of an oral biopsyspecimen. Diffuse deposition of collagen
isapparentthroughout the lamina propria.

sornerase I) is detected . Ant i-Sc i 70 antibodies are seen
more often with systemic sclerosis; antieentromere ant i­
bodies are usually assoc iated w ith more limited forms of
scleroderma or CREST sy ndro me (see next topic) . In
additi on. increasing levels of endothelia l cell autoan ti ­
bodies appear to correlate w it h disease severity.

Treatment and Prognosis
The management of systemic scle rosis is dif ficu lt.
Unfor tu natel y, many of the recommended treatments
have not been examined ill controlled trials, and the na t-
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ural wax ing and waning course of the disease makes it
difficult to assess the effectiveness of a given treatment
in an open- label tr ial. Systemic medications, such as
D- penic ill amine, are prescr ibed in an attempt to inhibit
coll agen producti on. Surprisingly. cort icosteroi ds are of
little benefit. Ext racorporcal pho tochernotherapy has
shown some benef icial effect on the skin lesions; how­
ever, no improvement of the pulmonary function tests is
observed.

Other management strategies are directed at control­
ling sympto ms. Such techniques as esophageal dilation
are used, for example. to tempo rar ily correct th e
esophageal dysfunct ion and dysph agia. Calci um channel
blocking agent s help to increase peripheral blood flow
and lessen the symptoms of Raynaud 's phenomenon. but
many pat ients can reduce episodes by keeping wa rm or
by stopping cigarette smok ing. Angiotensin-converti ng
enzy me (ACE) inhibi tors often effectively contro l hype r­
tension if kidney involvement is prominent.

From a dental standpoint , probl ems may develop for
pat ients who wear prostheses because of the micro­
stomia and inelasti city of the mouth. For the same rea­
sons, pat ients may also have problems with maintaining
good oral hygiene, and they have a decreased abi li ty to
manipulate a toothbru sh as a result of sclerot ic changes
in the fingers and han ds. Surgical correct ion of open bi te
associated wi th condylar resorption has been described .
Infrequently, the resorpt ion of the mandible may become
so great as to cause a pathologic fractu re.

The prognosis is poor. although the out look is better
for patients w ith limited cutaneous involvement than for
those wi th di ffuse invo lvement. If the heart is affected,
the prognos is is part icularl y poor. but most patients die
because of pulmonary involvement. Approximately 80%
of pat ients w ill survive 2 years after diagnosis , but sur­
vival drops off wi th time. Only 30% to 50% w ill surv ive
8 years. and the surviv al rate drops to t 5% to 30% at 12
years.

CREST SYNDROME (ACROSCLEROSIS)
CREST syndrom e is an uncommon condit ion that may
be a rela tively mil d vari ant of systemic sclerosis. The ter m
CREST is an acronym for Calcinosis cutis . Raynaud' s
ph enomenon. Esophageal dysfunction, Sclerodactyl y.
and Telangiectasia.

Clinical Features
As with systemic sclerosis, most patients w it h CREST
syndrome are women in the sixth or seventh decade of
li fe. The characteristic signs may not appear synchro­
nously but instead may develop sequenti ally over a
perio d of month s to years.

Calcinosis cutis occurs in the form of movable, non­
tender, subcutaneous nodules, 0.5 to 2.0 em in size.
w hic h arc usually mul tip le (Figure 16- 120).
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Figure 16 ~ 120 . CRESTsyndrome. The subcutaneous nodules
on this patient'sarm represent deposition of calcium salts {calci­
nosis cutis). (Courtesy of Dr. Roman Carlos.)

Figure 16-121 • CRESTsyndrome. (lawlikedeformity affecting
the hands (sclerodacty ly).

Raynaud 's phenomenon may be observed when a
person's hands or feet are exposed to cold tempe ratures .
The initial clinical sign is a dramatic blanching of the
digits, which appear dead-white in color as a resul t of
severe vasospasm . A few minu tes later, the affec ted
extremity takes on a bluish color because of venous
stasis . After warming, increased blood flow results in a
dusky- red hue with the return of hype remic blood flow.
This may be accompanied by varying degrees of throb­
bing pai n.

Esophageal dysfunction, caused by abnormal col­
lagen depositio n in the esophageal submucos a. may not
be noticeable in the early pha ses of CREST syndrome.
Often the subt le ini tia l signs of this prob lem mu st be
demonstrated by bar iu m swa llow radio logic studies.
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Figure 16-122 • CREST syndrome. The patient shows numerous
red facial macules representing telangiectatic blood vessels.

The sclerodactyly of CREST syndrome is rather
remarkable. The fingers become stiff. and the skin takes
on a smooth, shiny appearance. Ofte n the fingers under­
go permanent flexure . resulting in a characteristic "claw"
deformity (Figure 16- 121). As w it h syste mic scle rosis,
this cha nge is due to abnormal deposi tion of collagen
w it hin the dermis in these areas.

The telangiectasia s in th is syndrome are similar to
those seen in hereditary hemorrhagic telangiectasia (see
page 654) . As with that condition , significant bleeding
from the superficia l dilated capillaries may occur. The
facial skin and the vermilion zone of the lips are com­
monly affected (Figure 16- I 22).

Diagnosis
Somet imes, hereditary hemorrhagic telangtectasla
may be cons idered in the di fferent ia l diag nosis if the his­
tory is unclear and the other signs of CREST are not yet
eviden t. In these cases. laboratory stud ies directed at
ident ifyi ng antice ntromere antibodies may be useful.
because this test is relati vely specific for CREST.



CHAPT ER 16 . Dermatologic Diseases

Histopathologic Features
The histopathologic fin dings in CREST syndrome are
similar, alt hough mi lder, to those seen in systemic scle­
rosis. Superfic ia l dilated capillari es are observed if a
telangiectatic vessel is includ ed in the biopsy specimen.

Treatment and Prognosis
The treatment of patients w ith CREST syndro me is essen­
tially the same as that of th ose w it h systemic scleros is.
Because CREST syndrome usually is not as severe, the
treatment does not have to be as aggressive. The prog­
nosis is much better than that for systemic sclerosis, w ith
80% of these pati ents surviv ing 6 years after diagnosis
and 50% alive after 12 years.

ACANTHOSIS NIGRICANS
Acanthosis nigricans is an acquired dcrma tologic
problem characte rized by the development of a velvety,
brownish alteration of the skin. In some instances, thi s
unusual condition develop s in conjunction with gas­
trointestinal cancer and is termed ma lignant acanthosis
nigricans. The cutaneous lesion itself is benign, yet it is
significant because it represents a cutaneous marker for
intern al mal ignancy. The cause of malignant acanthosis
nigricans is unknown, alth ough a cytokine- like peptide
capable of affect ing the epidermal cells may be produced
by the malignancy.

Mo st cases, estimated to affect as many as 5 % of
adul ts, are not associated wi th a malignancy and are
termed benign acanthosis nigricans. A clinically sim­
ilar form , pseudoacantho sis nigricans, may occur in
some obese peopl e. Some benign forms of acanthosis
nigricans may be inherited or may occur in association
with vario us endocrinopathies, such as diabetes mel­
li tus, Add ison's disease, hypothy roidi sm, and acromeg­
aly. Furth etm ore, benign aca nthosis nigrican s may occur
with certain syndromes Ie.g.. Crouzon syndrome) or drug
ingest ion (ora l contraceptives, corticos teroids). These
form s of the condit ion are typicall y associated with
resistance of thei r t issues to the effects of insulin, sim­
ilar to the insu lin resistance seen in non in sulin ­
dependent diabetes mell itu s. Even though the affected
individuals may not have overt diabetes mellitus, they
often show increased levels of insulin or an abnormal
response to exogenously administered insul in .

Clinical Features
The malignant for m of acanthosis nigri cans develops in
association with an internal malignan cy, particul arly
adenocarcinoma of the gastrointestinal tract. Approxi­
mately 20% of the cases of malignant acanthosis nigri­
cans arc identi fied befo re the mal ignancy is found, but
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Figure 16-123 • Acanthosis nigricans. The lesionsarecharacter­
ized by numerous fine, almost velvety, confluent papules. The lesions
most often affectthe flexural areas, such asthe axilla depicted in this
photograph. (From Hall)M, Moreland A. Cox G).Wade TR:Oral acan­
thosisnigricans: report of a case and comparison of oral and cuta­
neous pathology, AmJDermatopatho/1O:68-73, 1988.)

most appear at about the same tim e as discovery of the
gastro in testi nal tum or or thereafter.

Both for ms of acanthosis nigricans affect the flexural
areas of th e skin predom inantly, appeari ng as finely
papi lla ry, hyperkeratotic, brown ish patches that are
usuall y asympto mat ic (Figure 16- 123). The texture of
the lesion s has been vari ably descr ibed as eit her velvety
or leathery.

Oral lesions of acan th osis nigri cans have also been
reported and may occur in 25% to 50 0/0 of affected
patients, especi ally those with the mali gnan t form .
Th ese lesions appear as di ffu se, f inely papi llary areas
of mucosal altera tion that most often invo lve the
tong ue or lips, parti cularl y the upper l ip (Figures
16-1 24 and 16-1 25). The bucca l mu cosa may also be
affe cted. The bro wni sh pig mentat ion assoc ia ted wi th
the cutaneo us lesions is usuall y not seen in ora l aca n­
thosis nigrican s.

Histopathologic Features
The histopa thologic feat ures of the vari ous fo rms of
acanthosis nigri can s are essent ially identica l. The epi ­
derm is exhib its hyperorth ok eratosi s an d pap i llo-
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Figure 16-124 . Acanthosis nigricans. The vermilion zone of the
lips is affecte d. (Co urtesy of Dr. George Blozis.}

matosis. Usually. some degree of increa sed melanin
depositio n is noted, but th e extent of acanthosis <thick ­
ening of th e spinous layer) is really rather mild . The
ora l lesions have much more acanthosis. but show
minimal increased mela nin pig mentat io n (Figure
i 6 - i 26) .

Treatment and Prognosis

Al though acanth osis nigri cans itself is a harm less
process, the pat ient should be evaluated to ascerta in
which for m of the disease is present. Identi fication and
treatment of the und erl ying malignan cy obviou sly are
important for patients w it h the malignant type; unfort u­
nately, the prognosis for these individu als is very poor.
interest ingl y. malignant acanthosis nigrica ns may
resolve when the cancer is tr eated. Kerato lytic agents
may improve the appeara nce of the benign form s.
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MUCOPOlYSACCHARIDOSIS
The mucopolysaccharidoses are a heterogeneous group
of metabolic disorders that are usuail y inheri ted in an
autosomal recessive fashion. Thesedisordersare ail char­
acteri zed by the lack of anyone of several normal enzy mes
needed to process the impor tant intercellular substances
known as glycosaminoglycans. These substances used to
be known as mucopolysacchar ides. thu s the term muco­
polysaccharidosis. Examples of glycosami noglycans include
the foilowing:

• Heparan sulfate
• Dermatan sul fate
• Keratan sulfate
• Chondroitin sulfate

The type of mucopolysaccharidosis that is seen c1in­
ically depend s on whi ch of these substrates lacks its par­
ticular enzyme. The mucopolysaccharidoses occur with
a frequency of approxtmately I in 15,000 persons.

Clinical and Radiographic Features

The clinical features of the mucopol ysaccharidoses vary.
depending on the particular syndrome that is examined
(Table 17-1). Furthermore. affected patients with a partic­
ular type of this disorder often exhibit a wide range of
severity of involvement. Most types of mucopolysacchari­
dosis display some degreeof mental retardation. Often, the
facial features of affected patients are somewhat coarse,
wi th heavy brow ridges (Figure 17- 1), and there are other
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Table 17-1 Features of Selected Mucopoly saccharidosis Sy ndromes

ENZYME STORED
TYPE EPONYM INHERITANCE DEFICIENCY SUBSTRATE

I-H Hurler AR Alpha- L-iduroni dase HSand DS

1-5 Scheie AR Alpha-Liduronidase HS and DS

II Hunter X-linked R Iduronate-2-s ulfatase HS and DS

III-A Sanfilippo-A AR Sulfamidase HS

III-B Sanfilippo-B AR Alphe-N. HS
acetylglucosaminidase

V-A Morquio-A AR Galacto se-6 -sulfatase KS. CS.
GalNAc6S

IV-B Morquio-B AR Beta-0 -galaetosidase KS
VI Maroteaux- AR N-acetylgalacto samine- DS. CS.

l amy 4 -sulfatase GaINAc4S.
GalNAc4.6dis

ORAL & MAXILLOFACIAL PATIIOLOGY

CLINICAL FEATURES

Appears in infa ncy, cloudy corneas, growt h
retardation . red uced intelligence , co ro nary
artery disea se. rarely live 10 years

Onset in late childhood. cloudy corneas.
norm al intellige nce . aortic regurgitatio n.
survive to adulthood

Appears at 1 to 2 years of age. clear
corneas, reduced inte llige nce. growth
retardation , st iff joints

Appears at 4 to 6 years of age, clear
co rneas, red uced intelligen ce , mild ske letal
changes, death in adolescen ce

Genera lly same as Sanfilippo- A

Appears at 1 to 2 yea rs of age. cloudy
co rnea s, normal intelligen ce, lax joints. may
survive to middl e age

Generally similar to Mo rquio -A
Appears at 2 to 6 yea rs of age, cloudy

co rne as, no rmal intelligence, growth
retardation, st iff joint s, may survive to
adulthood

AR, Autosomal recessive; CS, chondroitin sulfa te; dis. disulfate ; OS, derma tan sulfate; GaINAc. N-acctylgalactosamin e; HS. hepa ran sulfate;
KS, kerata n sulfate; R. recessive; 5, sulfate.

skeletal changes. such as stiff join ts. Cloudy degenerati on
of the corneas. a problem that frequently leads to blind­
ness, is seen in several forms of mucopol ysaccharid osis.

The oral man ifestat ions vary accord ing to the partic­
ular type of mucopolysaccharidosis. Mo st types show
some degree of macroglossia. Gingival hyperplasia may
be present. part icula rl y in the anterior regio ns. as a result
of the drying and irritating effects of mou th breathing.
The dental changes include thin enamel w it h pointed
cusps on the posteri or teeth. although th is seems to be
a feature unique to mucopolysaceharidosis type IV-A.
Other dental mani festat ions include num erous impact ed
teeth w it h prom inent folli cular spaces (Figure 17-2).
possibl y caused by the accum ulation of glycosamin o­
glycans in the foll icular connective tissue. Some investi­
gators have reported the occurrence of mult ip le impacted
teeth that are congregated in a sing le large follicle.
form ing a rosette pattern radiographica lly.

Alt hough the cl inical findi ngs may suggest that a
patient is affected by one of the mucopolysacchartdoscs.
the diagnos is is confirmed by fin ding elevated levels of
glycosa minoglycans in the urine. as well as defi ciencies
of the specif ic enzymes in the pati ent 's leukocytes and
fibrob lasts.

Treatment and Prognosis

No sat isfactory systemic treatment of the mucopolysac­
char idoses exists at th is t ime. Several form s of rnuco­
polysaccharid osis arc associated w ith a markedly reduced
life span and w ith mental retardation. Attempts to improve
survival and the qua lit y of life of these patients using allo­
geneic bone marrow transplantatio n have met with some
success. Unfortunately. not all aspects of the disease are
corrected. and the complicatio ns associated w ith trans­
plan tation must be addressed. Although the possibility of
enzyme replacement hasgenerated a great deal of interest.
currently It does not appear to be feasible.

Management of the dental problems of these patients
is essentia ll y no di ffere nt than that of any other pat ient.
However. several factors may have to be taken into
account:

• Degree of mental retardation (if anyl
• Presence or absence of a seizu re diso rder
• Degree of join t stiffening
• Exten t of other related medical problems
Depending on which of these factors is present and

the extent of involveme nt . dental care may wa rrant seda­
t ion . hospitalization, or general anesthesia of the pati ent
for optimal result s.
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Figure 17·1 • Mucopolysaccharidosis. This patient, affected by
Hunter syndrome, exhibits the characteristic facial features of this
disorder.

Figure 17·2 • Mucopol ysaccharidosis. Rad iographic exa mination
of the dentition of a child affected by Hunter syndrome typically
shows radiolucencies (arrows) associated with the crowns of
unerupted teeth.

LIPID RETICULOENDOTHElIOSES
The lipid reticuloendothelioses arc a relatively rare grou p
of inherited disorders. These incl ude the cond it ions know n
as the following:

• Gaucher disease
• Nieman n-Pick disease
• Tay-Sachs disease
These cond itions are seen with inc reased frequency

in pat ients wi th Ashkenazi Jew ish heritage. Affec ted
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patients Jack certain enzymes necessary for processing
speci fic lipid s, and th is results in an accumulation of the
lipids wit hin a variety of cells. Because of thi s accumu­
latio n, it appeared that cells we re attempting to store
these substances: therefore, the term "storage disease"
was commo nly used for these disorders.

In Gaucher disease (the most commo n of the reticule­
endothelioses), a lack of glucocerebrosidase results in
the accumulation of glucosylcerami de, partic ularly with in
the Iysosomes of cells of the macroph age and mon ocyte
lineage.

Niemann-Pick disease is characterized by a defi­
ciency of acid sphingomyeli nase, result ing in the accu­
mulation of sphingomyelin, also wi thin the Iysosomes of
macrophages.

Tay-Sachs disease is caused by a lack of hexosa­
minida se A, w hich results in the accumulat ion of a gan­
glios ide, pr incipall y wit hin th e Iysosomes of neurons.

All these disorders are inhe rited as autosomal reces­
sive trait s. W hen the genetic mutation known to cause
Gaucher disease was evaluated for the Ashkenazi Jewish
populat ion, it was found that approximate ly I in 10 per­
sons carr ied th e defecti ve gene. Most of the persons iden­
tified as having the gene, however, were heterozygous
and , therefore, asymptomatic.

Clinical and Radiographic Features
Gaucher disease. Th e clini cal feat ures of Gaucher dis­

ease are generally caused by the effects of the abnormal
storage of glucosy lceramide. Macrophages laden w it h
thi s glucocerebroside are typi call y rendered relat ively
nonfuncti onal, and they tend to accumu late w it hin the
bone marrow of the affec ted pat ient. This accumulation
displaces the norm al hematopoieti c cells and produces
anemia and th rom bocyt ope nia . In addition, these
patientsare susceptib le to bone infarcti ons. The result ing
bone pain is often the presenting comp laint. Character­
ist ic Erlenmeyer flask deformit ies of the long bones, par­
t icularly of the femur , are often identified. Accumulations
of the macro phages in the spleen and liver result in vis­
cera/ enlargement. Many affected patients show a sig­
nificant degree of growth retard at ion. Neuro logic deteri­
oration may also occur in a few patients. Jaw lesions
typicall y appear as ill-def ined radio lucencies that usu­
ally affect the mandi ble wi thout causing devita liza tion of
the teeth or resorp t ion of the lamina dura .

Niemann-Pick disease. Niemann-Pick diseaseoccursas
four dif ferent types, each associated w ith a differen t clin­
ical expression and prognosis. Types A and B are caused
by a deficiency of acid sphingomyelinase, whereas types C
and D are due to mutations of NPC-I , a gene involved wi th
cholesterol processing. Types A, C, and D have neurone­
pathic features, characterized by psychomotor retardation,
dementia, spasticity, and hepatosplenomegaly, with death
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occurr ing duri ng the first or second decade of life. Type B
patie nts normally survive into adulthood and exhibit v is­
ceral signs, primarily hepatosplenomega ly, and some­
times pulmonary involvement.

Tay -Sachs disease. Fay-Sachs disease may have a wide
cl inica l range because the condition is genetica lly het­
erogeneous . Some forms are mild , w ith patients survivi ng
into adu lt hood. In the severe infan tile form. however, rap­
idly progressive neurona l degeneration develops shortly
after birth . Signs and symptoms include blindness , devel­
opmental retardat ion, and intractable seizures. Death
usually occu rs by 3 to 5 years of age.

Histopathologic Features
Histopathologic examinatio n of an osseo us lesion of
Gaucher disease shows sheets of li pid-engo rged macro­
phages (Gauche r cells) exh ib it ing abundant bluish cyto ­
plasm. w hich has a fine textu re resemb iing w r inkled silk .
In Nie mann-Pick disease, the characteristic cell seen on
examina t ion of a bone marrow aspirate is the "sea blue"
his tiocyte.

Treatment and Prognosis
Gaucher disease. For pat ients with a mi ld expression

of Gaucher disease. no treatment mJy be necessar y, For
more severe forms of Ga uch er disease. enzy me repla ce­
ment th erapy wi th macrophage- targeted glucoccre­
bros idase is used; however. th is is qui te expensive. often
cos ting over $ 100,000 per year for trea tment . After 9 to
12 months of therapy. patients exhib it improvement in
the sta tus of the ir a ne mia, a decrease in plas ma gluco ­
cereb ros ide levels, and a decrease in hepatospleno­
megaly. Resolution of the radiog rap hic bone cha nges
takes place over a longer period. Children t reated w it h
this regimen may show signi ficant gai n in heigh t. Bone
marrow transplantation has also been atte mpted: how­
ever. the problems inherent in graft-versus-host disease
(GVHD) are sti ll presen t with that form of therapy, A
case-contro l study showed that adults w it h Gaucher dis­
ease have an increased r isk for hem atologic mallgnan ­
cies, particu larly ly mp homa and mu ltiple myeloma.
Genetic counse ling shou ld be provided to all affected
patients .

Niemann- Pick and Tay -Sachs disease. The neuro­
nopath ic forms of Nie mann-Pick disease and the infa n­
tile form of Tay-Sac hs disease are associa ted w ith J poor
prog nosis. Genetic counse li ng should be provided for
affected famil ies. Molecula r mar kers of these disorders
have been developed to ident ify carr iers. Such identif i­
cation all ows earlier interven tio n in ter ms of cou nseling.
and targeted populatlon screening for the gene tha t
causes Tay-Sachs disease has resul ted in a marked
decrease in affected pa tients during th e past 3 decades.

ORAL & MAXILLOFACIAL PATHOLOGY

LIPOID PROTEINOSIS (HYALINOSIS
CUTIS ET MUCOSAE; URBACH-WIETHE
SYNDROME)
A rare con dition, lipoid protcinosis is in her ited as an
autoso mal recessive trait. It is characterized by th e dep­
os ition of a waxy ma teria l in the dermis and submucosa l
con nective t issue of affected patients. The ear liest thor­
ough description of lipoid prote tnosis was by Urbach and
Wiethe in 1929. and more than 300 pat ients. most of
w hom are of European background, have been reported
to date. The precise natur e of the biochemical defect
associa ted with th is disease is still controversial and
essenti ally unknow n.

Clinical Features
The la ryngeal muc osa and VOCJI cords are usuall y the
sites that are initiall y affected by li poid prot einosis.
Therefore, th e fi rst sign of th e disease may be:

• An inabi lity of the infan t to make J cry ing sound,
• A hoarse cry in infancy, or
• The development of a hoarse voice during early

childhood.
The vocal cords become thi ckened as the accumula­

tio n of an amorphous materi al begins to affect th e laryn­
geal mucosa. This infil trati ve mucosal pro cess may also
invoive the phar ynx, esophagus , tonsil s. vul va. and
rectum . Skin lesions also develop early in life, appearing
as th ickened. yellowish, waxy areas that often affect the
face. particular ly the lips and th e margins of the eyelids.
Some lesion s may begin JS dark-cru sted vesicles. w hich
heal as atrop hic hypcrplgrncnted patches.

Eventually, most patients exhib it a thickened, furrowed
appearance of the skin . Other areas of the skin that may
be involved inclu de the neck, palms. axil lae, elbows.
scrotum, knees, and digits. In those areas subjected to
chronic trauma. a hyperkeratotic, verrucous surface often
develops. In addit ion to the cuta neo us man ifestations.
symmetric intracran ial calcifications of the medial tern­
porallobes have been identified in approximately 70% of
affec ted pat ients. These lesions are usually asympto­
matic. although a few patients wi th such calcifications
have been reported to have a seizure disorder.

The oral mucosal ab normalities typically become evi­
dent in the second decade of life. The tongue, labia l
mucosa, and bucca l mUCOSJ become nodular. diffusely
enlarged, and th icke ned because of infiltration with
waxy, yellowish-wh ite pl aques and nod ules . The dorsal
tongue papil lae are eventu ally destroyed , and the tongue
develops a smooth surface. The accumu lation of the
amorph ous materi al w it hi n th e tongue may result in its
being bound to the floo r of the mout h. Therefore, the
pat ient may not be able to prot rude the tong ue. Gingival
enlargement appears to be an infrequent fi nd ing.
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Figure 17 -3 • lipoid proteinosis. Th is medium-power photo mi­
crograph shows perivascular deposition of a lamellar, acellular

material.

Histopathologic Features
Abiopsy specimen of an ear ly lesion of lipoid protei nosis
typically reveals the deposit ion of a lamellar materia l
around the blood vessels. nerves. hair folli cles. and sweat
glands. This materia l stains posit ively wi th the period ic
acid-Schiff method and is not digested by diastase. The
location of thi s material. its staining properties. and the
presence of increased lami nin , type IV collagen. and type
V collagen suggest a basement membran e origin.

A biopsy specimen of a lesion in its later stages usu­
ally shows not on ly the lamellar material but also dep­
osition of an amorphous substance within the dermal
connect ive tissue (Figure 17- 3).

Treatment and Prognosis
Generally. no specif ic treatment is available for lipoid
pro teinosis other than genetic counseling. In rare
instances. the infi lt ratio n of the laryngeal mucosa may
produce difficult breathi ng for some infants. in which
case debulk ing of the mucosal lesions may be necessary.
Most patients w it h lipoid proteinosis have a nor mal li fe
span. Certainly. however. the vocal hoarseness and the
appearance of the skin may influence the quali ty of li fe
for affected pat ients.

JAUNDICE (ICTERUS)
Jaundice is a condition characterized by excess bilirubin
in the blood stream. The bi lirubin accumulates in the t is­
sues, whic h results in a yellowish discolo ration of the
skin and mucosa. To understand jaundice, it is impo rtant
to know something about the metaboli sm of bilirubi n.
Most bili rubin is derived from the breakdown of hemo ­
globin, theoxyge n-ca rry ing pigment of ery throcytes. The
average life span of an ery throcyte in the ci rculation Is
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120 days. After this ti me, it undergoes physiologic break­
down . The hemoglobin is degraded and processed by the
cells of the reticu loendothelia l system, and bili rubin is
liberated into the blood stream In an uncon jugated state.
In the liver. bilirubi n is taken up by the hepatocytes and
conj ugated w ith glucuronic acid , which produces conju­
gated bilirubin . a soluble prod uct that can be excreted in
the bil e.

There are numerous causes for increased serum levels
of bil irubin ; some are physiologic, and many are patho­
logic. Therefore. the presence of jaundice is not a spe­
cific sign and generally necessitates physical examin a­
tion and laboratory studies to determine the precise
cause. The basic disturbances associated with increased
bilirubin levels include an increased production of
bili rubin . This occurs wh en the red blood cells arc being
broken down at such a rapid rate that the liver cannot
keep pace with processing. This breakdown is seen in
such conditions as au toimmune hemolyt ic anemia or
sickle cell an emia .

In addit io n. the liver may not be fun ctioning correctly.
result ing in decreased uptake of the bilirubin from the
circulation or decreased conjugation of bilirubin in the
liver cells. Jaundice is frequently present at birth as a
result of the low level of activ ity of the enzyme system
that conju gates bili rubin. Defects in thi s enzy me system
may also be seen wi th certa in inherited prob lems.
Because most of these examples of jaundice occur with
impai red processing of bilirubin . laboratory studies usu­
all y show unconju gated bilirubin In the serum.

The presence of conjugated bi li ru bi nemia in jau n­
dice can usuall y be explained by the reduced excre tion
of bi lir ubin into the bile ducts. This can be the resul t of
swell ing of the hepatocytes (resultin g in an occl usion
of the bile cana liculi) or hepatocy te necrosis with dis­
rupt ion of the bil e canaliculi and liberation of con jugated
bil irubin . Thu s, liver funct ion may be disturbed because
of any one of a variety of infections (e.g.. vi ruses) or
toxins (e.g.. alcoh ol) . Occlusion of the bile duct from gall ­
stones, stricture, or cancer can also force conjugated
bil irubin into the blood stream.

Clinical Features
The pat ient affected by jaundice exhibits a diffu se. uni­
form. yellowish discolorat ion of the skin and mucosa.
The color varies in int ensity, depending on the serum
level of bilirub in and the anatomic site. Because elast in
fibers have an affi nity for bil iru bin , ti ssues that have a
high content of elastin, includ ing the sclera, li ngual
frenum. and soft pal ate. are pro minently affected. The
sclera of the eye is often the first site at which the yellow
color is noted (Figure 17- 4). The yellow discoloration
caused by hypercaro tenemia (caused by excess inges-
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Figure 17-4 • Jaundice. The yellow color of the sclera represent s
a common finding.

tion of carotene, a vitamin A precursor found in yellow
vegetables and fruits) may be confused w ith jaundice,
but the sclera is not involved in that condition.

Oth er signs and symptoms associated w ith jaundice
vary w ith the under lyi ng cause of the hyperbi lirubin­
emia. For example, patie nts w ith vi ral hepatiti s usuall y
have a fever, abdo mi nal pain, anorexia, and fatigue . The
pati ent wi th jaund ice typi cally requi res a complete med­
ica l evaluat ion to determine the precise cause of the con­
di tion so that proper therapy can be inst it uted.

Treatment and Prognosis
The treatment and progno sis of the patient with jaun­
dice vary w it h the cause. The jaundice that is commonly
noted at birth often resolves spontaneously, alth ough if
the infant is placed und er special lig hts the cleari ng w il l
OCClIr more qu ickl y becau se conjugation of the bili rubi n
molecule is t riggered by expo sure to blue light. If the
episode of jaundice is due to significant liver damage, as
may be seen w ith viral hepatiti s B or hepatotoxic chem­
ical injury, the prognosis will vary, depend ing on the
extent of liver dama ge. The progno sis for pat ients wi th
jau ndice secondary to liver dam age associated with
metastatic malignancy is poor.

AMYLOIDOSIS
Amylo idosis represents a heterogeneous group of con­
dit ions cha ract erized by the deposition of an extracel­
lular proteinaceous substance called amylo id. Virchow
coined the term amyloid in the midd le of the nineteenth
cent ury because he believed it to be a starchlike mate­
rial (amyl = starch : aid = resemblingl. We now understand
tha t amyloid can be formed in a variety of settings, each
wi th its ow n specific typ e of amyloid protein. Although
amyloid may have several sources, all types of amy lo id
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have the common feature of a "-pleated sheet molecular
configuration, which can be seen with x- ray diffraction
crys tallographic ana lysis. Because of th is similar ity of
mol ecular st ructure, the different types of amyloid have
similar stai ning patte rns with special stains.

Amyloidosis can prod uce a variety of effects, depending
on the organ of involvement and the extent to w hich the
amyloid is depo sited. W it h limited cutaneous forms of
amyloidosis, Virtually no impact on surviv al is seen. With
some forms of systemic am yloi dosis. how ever. death may
occur wit hin a few years of the diagnosis as a result of
cardiac or renal fai lure. Furt hermore, the presence of
amy lo id may be associated with othe r problems, such as
mu ltiple myeloma or chronic infections.

Clinical Features
Several classificatio ns of amyloidosis have been pro­
posed in the past decade, each evolving as our knowl­
edge of this unusual condition increases. No ne of the
classifications is comp letely satisfactory. In this discus­
sion, we att empt to be as concise and direct as possible.

Essentia ll y, amyloidosis may be divided into organ­
limi ted and syslemic forms.

Organ-limited amyloidosis, Altho ugh organ- limited
amyloidosis may occur in a variety of organs, it has rarely
been reported in the ora l soft tissues. An example of a lim­
ited form of amyloidosis is the amyloid nodu le, w hich
appears as a soli tary, otherwise asymptomatic, submu­
cosal deposit. Mos t of the organ-limited forms of amyloi­
dosis consist of aggregates of immunoglobulin light chains
and are not associated wi th any systemic alt eration .

Sys temic amyloidos is. Systemic amyloidosis may occur
in several form s:

• Primary
• Myeloma-a ssociated

• Seconda ry
• Hemodialysis-associat ed
• Heredofamil ial
Primary and myeloma-associated amyloidosis. The pri­

mary and myeloma-associa ted for ms of amy lo idosis
usuall y affect older adul ts (average age 65 years), and a
slight male predilection is present. The initial signs and
symptoms may be nonspecifi c, often resulti ng in a delayed
diagnosis. Fatigue, weight loss. paresthesia. hoarseness,
edema, and orthostatic hypotension are among the fir st
indications of this di sease process. Eventuall y, carpal
tunnel syndrome, mucocutane ous lesion s, hepatomegaly,
and macroglossia develop as a result of the depositi on
of the amyloid protein. The skin lesions appear as
smooth -surfaced, firm, wa xy papules and plaques.
These most commonly affect the eyelid regio n (Figure
17- 5l. the retroauricular region, the neck, and the lips.
The lesions are often associated wi th petechiae and



CHAPTER 17 . Oral Ma"ifesf"tio"s of Sys temic Diseases

Figure 17-5 . Amyl oid osis. Thi s patient exhibits a firm, waxy
nodular lesion in the periocular region, a finding characteristic for
thiscondition.

ecchymoses. Macroglossia has boon reported in 10% to
40% of these patients and may appear as diffuse or
nodular enlargement of the tongue (Figure 17- 6). Some­
times oral amyloid nodu les show ulcera ti on and sub­
mucosal hemorr hage overly ing the lesions. Infrequentl y.
patients may complain of dry eyes or dry mouth. which
is secondary to amyloid infilt rati on and destruction of
the lacrimal and salivary glands. W hen significa nt blood
vessel infiltrat ion has occurred. claudicati on of the jaw
muscula tu re may be noticed.

Secondary amyloidosis. Secondary amyloidosis is so
named because it character ist ically develops as a result
ofa chronic inf lamm ator y process. such as long-standing
osteomyelitis. tuberculosis. or sarcoidosis. The hear t is
usuall y not affected as in other form s of amyloidosis.
Liver. kidn ey. spleen. and adrena l involvement arc typ ­
ical. however. With the advent of modern antibiot ic
therapy. thi s form of amyloidosis has become rare.

Hemodialysis-associated amyloidosis. Patients who have
undergone long-term renal dia lysis also are susceptib le
to amyloidosis. although in th is case the amyloid protein
has been ident ified as &- 2 microglobulin. This normally
occurr ing prot ein is not removed by the dia lysis proce­
dure. and it accumulates in the plasma. Eventually. it
forms deposits. par tic ular ly in the bon es and joints.
Often. carpal tunnel syndrome occurs. as well as cervical
spine pain and dysfun cti on. Tongue involvement has
been reported.

Heredo{amilial amyloidosis. Heredofami lial amyloidosis
is an uncommon but significant form of the disease. Sev­
eral kindred have been identified in Swedish. Portuguese.
and lapanese populations. and most ty pes are in heri ted
as autosomal dom inan t trait s. An autosomal recessive
form. know n as familial Mediterranean fever. has also
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Figure 17-6 . Amyloidosis. Same patient as depicted in Figure
17 -5 . Note amyloid nodules of lateral tongue, some of which are
ulcerated. The patient's amyloidosis was due to previously undiag­
nosed multiple myeloma.

been described. Most of these conditions appear as
po lyn europathies. altho ugh othe r manifesta tio ns. such
as card iomyo pathy. cardiac arrhythmias. congestive
heart failu re. and renal fail ure. eventually develop as the
amyloid deposition cont inues.

Histopathologic Features
Biopsy of rectal mucosa has classicall y been used to con­
firm a diagnosis of primary or myeloma-associated amy­
loidosis. wit h up to 80% of such biopsy specimens being
posi tive. Aspi ratio n biopsy of abdominal subcutaneous
fat is a simpler procedure. however. and an 85% yield
has been reported. Alterna tive tissue sources. however,
are the gingiva and labial salivary glands. Histopatho­
logic examinat ion of gingiva l t issue that has been
affected by amyl oid osis shows extra cellular depositi on
in the submucosal connective tissue of an amorphous.
eosinophilic material. which may be arranged in a
peri vascula r orien tat ion or may be diffusely present
throughout the tissue (Figure 17-7). Labia l saliva ry gland
tissue shows depositi on of amy loid in a periductal or
perivascular location in more than 80 % of the cases.

A standard means of identi fying amyloid uses the dye.
Congo red. w hich has an affinity for the abnormal pro­
tein. In tissue sections stained with Congo red. the amy­
loid appea rs red. Wh en the ti ssue is viewed with po lar ­
ized light. it exhib its an apple-green bire fringence (Figure
17- 8). Microscopic sectio ns stained with crysta l vio let
reveal a charac teristic metachromasia; this normally
purple dye appea rs more reddish wh en it reacts wi th
amy loid. Staining with thioflavine T. a fluorescent dye.
also gives positive results if amy loid is present. Ult ra­
structurally. amyloid is seen as a collec tion of 7.5- to
10-nm diameter. nonbran ching. linear fibrils .



".._--------------------------------
712

Diagnosis
Once the histopathologic diagnosis of amyl oido sis has
been made. the patient must be evaluated medicall y to
determine the type of amyloidosis that is present. This
often entails a workup that includes serum immuno­
electrophoresis to determine whether a monoclonal
gammopa thy exists so that multiple myeloma can be
ruled out. Family history and physical examination find­
ings are also important.

Treatment and Prognosis
In most instances. no effective therapy is avai labl e for
amyloidosis. Surgical debulking of amyloid depositi on in
the tongue has met w ith limited success. Selected form s
of amyloidosis may respond to treatment. or at least their

Figure 17-7 . Amyloidosis. This medium-power photomicro­
graph shows the eos inophilic, acellular deposits th at are charac­
te ristic of amyloid deposition.

Figure 17-8 . Amyloidosis. High-power photom icrograph of a
Congo red- stained sect ion, demonstrating characterist ic app le­
gree n birefringenc e when viewed wit h polarized light. (Courtesy
of Dr. JohnKalmar.)
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progressi on may be slowed. dependin g on the underlying
ca use. In cases of seconda ry am yloidosis associa ted with
an infect ious agent . treatm ent of the infect ion and reduc­
t ion of the inflammatio n often result in clin ical improve­
ment. Rena l t ra ns plan tat ion ma y arrest the progression
of the bone lesions in hemodialysis-a ssociated amyloi­
dosis. but th is procedure apparently does not reverse the
process. Famil ia l Med iterranean fever may respond to
systemic colchici ne therapy. Treatment of primary amy­
lo idosis w ith colchicine. prednisone. and melphalan
appears to improve the prognosis of pat ients who do not
have cardi ac or renal involvement. although the outlook
is guarded to poor in most instances. Most patients die
of cardiac failure. arrh ythm ia. or renal disease within
month s to a few yea rs after the dia gn osis .

VITAMIN DEFICIENCY
In the Unit ed States today. significant vitamin deficien­
cies are not common. Patient s wi th malabsorpt ion syn­
dromes or eat ing disorders. persons w ho follow fad diets.
and alco holics are the group s most commonly affected.

Vita min A (retinol) is essent ial for the maintenance of
vis ion. and it also plays a ro le in growth and ti ssue dif­
ferent iat ion . Vita min A can be obta ined directly from
dietary sources. such as organ meats or milk, or the body
can synthes ize it from beta carotene, which is abundant
in red and yellow vegetabl es.

Vitamin B] (thiam in) acts as a co-enzyme for severa l
metabolic reacti onsand is tho ught to maintain the proper
functi oning of neurons. Thiamin is fou nd in many animai
and vegetable food sources.

Vitamin B, (riboflavin) is necessary for cellular
oxidat ion- reduct ion reactions. Foods that conta in signif­
icant amounts of ribofl avin include milk. green vegeta­
bles. meat (especially liver) . fish. and eggs.

Vitami n B3 (niacin) actsas a co-e nzyme for oxidation­
reducti on reacti ons. Rich sources include food from
anima l sources. especially lean meat and li ver. and
peanuts. yeast. and cereal bran or germ .

Vi tamin B6 (pyr idoxine) serves as a co-factor associated
w ith enzymes that participa te in amino acid synthesis. It
is found in many animal and vegetable food sources.

Vitamin C (ascorbic acid) is necessary for the proper
synthesis of collagen. This vit ami n is present in a wide
variety of vegetables and fruits. although it is particu­
iarl y abundant in cit rus fruit s.

Vitami n D. which is now considered to be a hormone.
can be synthesized in adequate amounts with in the epi­
dermis if the skin is exposed to a moderate degree of sun­
light. Most milk and processed cereal is fort if ied wi th
vitamin D in the United States today. however. Appro­
priate levels of vitamin D and its acti ve metabo lites are
necessary for calcium absorption from the gut.
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Vitamin E (a-tocoph erol) is a fat-soluble vitamin tha t
is widely stored through out the body. It probabl y func­
lions as an ant ioxidant. Vegetabl e oil and fresh greens
andvegetables are good sources of vitamin E.

Vitamin K is a fat -solub le vitamin found in a w ide
variety of green vegetables; it is also produced by intes­
tinal bacteria. Thi s vitamin is necessary for the proper
synthesis of var ious protein s, inclu din g the clott ing fac­
tors II, VII, IX, and X.

Clinical Features
Vitamin A. A severe deficiency of vitamin A during

inlancy may result in blindness. The early changes asso­
ciated with a lack of this vitami n later in life include an
inability of the eye to adapt to reduced light conditions
(night blind ness). With more severe, prolonged defi­
ciency, dr yness 01 the skin and conjunctiva develop , and
the ocular changes may prog ress to ulceration of the
cornea, leading to blindness.

Thiamin. A deficiency of thiam in results in a condi ­
tion called ber i ber i , a problem that is relati vely
uncommon except in alcoholics or other individuals who
do not receive a bala nced diet. The condition became
prevalent in southeast Asia wh en th e practice of
removing the outer hu sks of the rice gra in by machine
was introduced. Because these outer husks conta ined
nearly all of the thiamin, people who subsisted on the
"polished" rice became deficient in this vit ami n. The dis­
order is man ifested by cardiovascular problems (e.g..
peripheral vasodilation, heart failure, edema) and neu­
rologic prob lems (includi ng perip heral neuropathy and
Wernicke's encephalopathy) . Pat ients wi th Wern icke's
encephalopathy experience vom it ing, nystagmu s, and
progressive menta l deteriorat ion , which may lead to
coma and death .

Riboflavin, A diet that is chronically deficient in ribo­
flavin causes a number of oral alterat ions, including
glossitis , angu lar cheilitis, sore throat , and swel li ng and
erythema of the oral mucosa. A normo cyt ic, norm o­
chromic anemia may be present. and seborrheic der­
matit is may affect the skin.

N iacin. A deficiency of niacin causes a condition
known as pellagra. wh ich may occur in popu lation s that
use corn as a principa l component of their diets. Pellagra
was once common in the southea stern United States and
may still be seen in some part s 01 the world . The classic
systemic signs and symptoms includ e the tri ad of der­
matiti s. dementia. and diarrhea. The dermatitis is dis­
tributed symmetrically; sun-exposed areas. such as the
face, neck, and forearms, are affected most severely. The
oral manifestations have been described as stomatitis
and glossit is. with the tongueappearing red, smooth, and
raw. With out correct ion of the niacin deficiency. the dis -
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ease may evolve and persist over a period of years. even­
tua lly leadi ng to death.

Pyridoxine. A defi ciency of pyridoxin e is unusual
because of its widesp read occurrence in a variety of
food s. A number of drugs. such as the antituberculo sis
dr ug isonia zid, act as pyridoxine antagon ists; therefore,
patients who receive these medication s may have a defi­
ciency state. Because the vitamin plays a role in neuronal
function. patients may show weakness. dizziness. or
seizure disorders. Cheilitis and glossitis. reported in
peop le wi th pellagra. are also reported in patients wi th
pyridoxin e deficiency.

vitamin C, A deficien cy of vi tamin C is known as
scurvy. and its occurrence in the United States is usually
limited to people who se diet s lack fresh fruits and veg­
etab les. Common ly affected groups include inner-ci ty
infants (wh ose diets often consist entirely of mi lk) and
elderl y edentulous men, particu lar ly thosewho live alone.

Thecl inical signs of scurvy are typically related to inad­
equate collagen synthesis. For example, weakened vas­
cular walls may result in w idespread petechia l hemor­
rhage and ecchy mosis. Similarly, wound neaung rs
delayed, and recent ly healed wounds may break down . In
childhood, painful subperiosteal hemorrhage s may occur.

The ora l manifestations are well docum ented and
include genera li zed ging ival swell ing w ith spontaneous
hemorrhage, ulceration, tooth mobil it y. and increased
severity of per iodonta l infection and per iodontal bone
loss. The gingival lesions have been termed scorbutic
gi ngivitis (Figure 17-9>' If untrea ted, scurvy may ulti ­
matel y lead to death, often as a result of in tracran ial
hemorrhage.

Vitamin D. A deficiency of vitamin D during infan cy
results in a condit ion called ri ckets; adul ts who are defi ­
cient in this vitam in develop osteomalacia. W ith the

Figure 17-9 . Scurvy. The gingival inflammation and ulceration
(scorbutic gingivi tis) are due to severe vitamin C deficiency.
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vitam in 0 supp leme nta tion of mil k and cereal, rickets is
a relat ively uncommon disease today in the United
States. In past centuries. however, rickets was often seen,
part icu larly in the tempe rate zones of the world , wh ich
often do not receive adequate sunligh t to ensure physi­
ologic levels of vitamin D, Nutrit iona l rickets remains a
problem in many developing countries, although the
cond itio n is thought to be associa ted more with ca lcium
deficiency tha n vi tami n D deficiency,

Clinica l ma nifesta tions of rickets include irr itability,
growth retardation, and prom inence of the costochon­
dral junctions (rachitic rosary) , As the child ages and
begins to put weight on the long bones of the legs, sig­
nificant bow ing results because of the poor mineraliza­
tion of the skeleton.

A simi lar pattern of poorly mine ralized bone is seen in
osteomalacia in ad ults. Bone norma lly undergoes con­
tinuous remodeling and turnover, and the osteoid that is
pro duced during this process does not have suff icient cal­
cium to mi neral ize completely. Thus a weak, fragile bone
str ucture results. Patients affected by osteoma lacia fre­
quentl y comp lain of diffu se skeletal pain, and their bones
are susceptible to fracture w ith relatively minor injury.

Vitamin E. A deficiency of vitamin E is rare and occurs
prima rily in chi ldren w ho suffer from chronic cholestat ic
liver disease. These pat ients have severe malabso rption
of all fat -so luble vitami ns, but particu lar ly vit amin E.
Multiple neurologic signs develop as a result of abnor­
ma lities in the central nervous system and peripheral
nervous system.

vitamin K. A defic iency of vitam in K may be seen in
patients w it h malabsorption syndromes or in those
whose intestinal microflora has been eliminated by long­
term . broad-spectrum antibiotic use. Oral anticoag ulants
in the dlcurnaro l family a lso inhibit the normal enzyma tic
activity of vitamin K. A deficiency or inhibition of syn­
thesis of vi tami n K leads to a coagulopathy because of the
inadequate synt hesis of prothrombin and other clotting
factors . lntraora lly. thi s coagu lopathy is most often man i­
fested by gingival bleeding. If uncorrected. death may
result from uncontrolled systemic hemo rrhage.

Treatment and Prognosis
Replacemen t therapy is indicated for vitamin deficien­
cies. However, such deficiencies are uncommon , except
for the situations descr ibed earl ier. In fact. vitamin excess
is perhaps more likely to be encountered in the Un ited
States today because so many people self-medicate w it h
unnecessary and potentia lly harmful vitam in supp le­
ments. For example, excess vitamin A may cause abdom­
ina l pa in. vomiting, headache, joint pa in, and exostoses,
w hereas excess vitam in C may induce the formation of
kidney stones in some individuals.

ORAL & MAXILLOFACIAL PATHOLOGY

IRON-DEFICIENCY ANEMIA
l ron - dcfic ic ncv anemia is the most commo n cause of
anemia in the United States andthro ughout the world.
T his form of anemia develops w hen the amount of iron
availab le to the body can not keep pace with the need for
iron in the production of red blood cells. Thi s type 01
anemia develops under four conditions:

i . Excessive blood loss
2. Increased demands for red blood cells
3. Decreased intake of iron
4. Decre ased abso rptio n of iron
It is estimated that 200/0 of women of ch ildbear ing age

in the United States are iron-deficient as a result of the
chronic blood loss associa ted with excessive menstrual
flow (menor rhagia). Similarly, 2% of adu lt men are iron­
deficient because of ch ron ic biood loss, usually associ­
ated with gastro intestina l disease, such as pept ic ulcer
disease, diverticulosis, hiata l hernia, or ma lignancy.

An increased deman d for erythrocyte production
occurs during ch ildhood growth spurts and during preg­
nancy. A decreased intake of iron may be seen during
in fancy w hen the diet consists of relative ly iron -poor
foods, such as cereals and milk. Likewise, the diets of eld­
er ly peop le may be deficient if the ir denta l condition pro­
hibits them fro m eating the proper foods or if they cannol
afford iron-r ich foods, such as meats and vegetables.

Decreased absorptio n is a much less common prob lem:
however, it can be seen in patients who have had a com­
plete gastrectomy or w ho have celiac spr ue, a condition
that results in severe chro nic diarrhea because of sensi­
ti vit y to the plant protei n, gluten .

Clinical Features

Patients with iron-deficiency anemia that is severe
enough to cause symptoms may complain of fat igue. easy
tir ing. palpi tations, Iightheadedness, and lack of energy.

Ora l man ifestations include angular cheilitis and
atrophic glossi tis or generalized oral mucosal atrophy.
The glossitis has been described as a diffuse or patchy
atrophy of the dorsa l tongue papil lae, often accompa­
nied by tenderness or a burn ing sensation. Such findings
are also evident in ora l candidiasis. and some investiga­
to rs have suggested that iro n defic iency predisposes
the patien t to candidal infection, w hich results in the
changes seen at the corners of the mouth and on the
tongue. Such lesions are rarely seen in the United States,
perhaps because the anemia is usually detected rela­
tively early before the ora l mucosa l changes have had a
chance to develop .

Laboratory Findings
The diagnosis shou ld be established by means of a com­
piete blood count with red blood cell indices because
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many other conditions. such as hypothyroidism. other
anemias, or chronic depression, may elicit similar sys­
temic clinical compla ints. The laboratory evaluation char­
acteristically shows hypochromic microcytic red blood
cells in addit ion to reduced numbers of erythrocytes .

Treatment and Prognosis
Therapy for most cases of iron -deficiency anemia con­
sists of dietary iron supplementat ion by means of oral
ferrous sulfate. For pat ient s w it h malabsorption prob­
lems. parenteral i ron may be given periodically. The
response to therapy is usually prompt. w ith red cell
parameters returni ng to normal w it hin t to 2 mon ths .
The underlying cause of the anemia shou ld be Identified
so that it may be addressed. if feasib le.

PLUMMER-VINSON SYNDROME (PATERSON­
KELLY SYNDROME; SIDEROPENIC
DYSPHAGIA)
Plummer- Vi nson syndrome is a rare condition charac­
terized by iron-de ficiency anemia. seen in conjunction
with glossitis and dysphagia. Its incidence in developed
countries has been declining . pro bab ly as a result of the
improved nutr it ional statu s of the pop ulations. The con-

. dit ion is significant in t hat it has been associated w ith a
high frequency of both oral and esophageal squamous
cell carcinoma; therefore. it is considered a prema lignant
process.

Clinical and Radiographic Features

Most reported patients with Plumm er-Vinson syndrome
have been women of Scandinavian or northern European
background. between 30 and 50 years of age. Patients
typica lly complain of a burni ng sensat ion associated
with the tongue and oral mucosa. Somet imes this dis­
comfort is so severe that dentures cannot be worn .
Angular cheilitis is often present and may be severe
(Figure t 7- 10). Marked atrophy of the lingual papi llae.
which produces a smooth. red appearance of the dor sal
tongue. is seen clin icall y (Figure 17- u ).

Pa tients also frequentl y complain of diffi cult y in swal­
low ing (dys phagia) or pain on swallow ing. An evalua­
tion with endoscopy or esophageal barium contrast radio­
graphic studies usually shows the presence of abnormal
bands of tissue in the esophagus. called esophageal
web s. Anot her sign is an altera tion of the growth pattern
of the nai ls. w hich results in a spoon-s haped configura­
tion (koilonychia). The nail s may also be bri ttl e.

Sympto ms of anemia may pro mpt pat ient s with
Plummer-Vinson syndrome to seek medical care. Fat igue.
shortness of breath. and weakness are charact eristic
symptoms.

71 5

Figure 17-10 . Plummer-Vinson syndrome. Patients often show
angular cheilitis.

Figure 17-11 • Plummer-Vinson syndrome. The diffusepapillary
atrophy of the dorsal tongue is characteristic of the oral changes.
(From Neville BW, Damm DO, White OK: Coloratlas of cfinical oral
pathology, ed 2. Philadelphia. 1999. Lippincott. Williams & Wilkins.)

Laboratory Findings
Hematologic studies show a hypochromic microcytic
anemia that is consistent wit h an iron-deficiency anemia.

Histopathologic Features

A biop sy speci men of involved mucosa from a patient
with Plumm er- Vinson syndrome ty pica ll y shows epithe­
lia l at rophy w it h vary ing degrees of submucosal chronic
inf lammat ion. In advanced cases. evidence of epithelial
atyp ia or dysplasia may be seen.

Treatment and Prognosis
Treatmen t of Plumm er-Vin son syndrome is prim arily
directed at correcting the iron- deficiency anemia by
mean s of dietary iron supplementation. This therapy
usuall y resolves the anemia. relieves the glo ssodynia.
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A

Figure 17-12 • Pe rnicio us anemia. A. The do rsal tongue shows erythema and atrophy. B. After
therapy with vitamin Bu . the mucosal alteration resolved.

B

and may reduce the severi ty of the esophageal symp­
toms. Occasionally. esophageal di lation is necessary to
help imp rove the symp toms of dysphagia. Pat ients w ith
Plummer-Vinso n syndrome should be evaluated per iod­
ically for oral, hypopharyngeal . and esophageal cancer
because a 5% to 50% prevalence of upp er aerodigestive
tract mal ignan cy has been reported in affected persons.

PERNICIOUS ANEMIA
Pernicious anemia is an uncommon conditio n that
occurs with greatest freque ncy among elderly patients of
northern European heritage. alt hough recent studies
have identified the disease in black and Hispanic popu­
lations as well . The disease is a megaloblastic anemia
caused by poor absorption of cobalamin (vit amin B , 2•

extrinsic factor) . In tri nsic factor. whic h is produce d by
the parieta l cells of the stomach lin ing. is needed for
vitamin Bl 2 absorption . Norm ally. when cobala min is
ingested. it bi nds to int rin sic factor in the duodenum.
Because the lin ing cells of the intestine prefe rentia lly take
up the cobalamin- int rinsic facto r complex. signi ficant
amoun ts of the vitamin cannot be absorbed unl ess both
components are present.

In the case of pern icious anemia. most patien ts lack
intrinsic factor becauseof an autoimmune destruction of
the parie tal cells of the stomach. and this results in
decreased absorpt ion of cobalamin . A decreased ability
to absorb cobalamin may also occur after gastro­
intest inal bypass operations. Because cobalamin is pri­
marily derived from anima l sources. some strict vege­
tarians may develop vitamin B

' 2
deficiency.

Because cobalamin is necessary for normal nucleic
acid synthesis. anyth ing that disru pts the abso rption of

the vitamin causes problems. especially for cells that are
mu lt ip lying rapidly and. therefore. synthesizing large
amounts of nucleic acids. The cells that are the most
mitot icall y act ive are affected to the greatest degree,
especia lly the hematopoieti c cells and the gastro­
intestinal li ning epit helia l cells.

Clinical Features
With respect to systemic complaints. patien ts wit h per­
niciousanemia often report fatigue, weakness. shortness
of breat h. headache. and feeling faint . Such symp toms are
associated with most anemias and probably reflect the
reduced oxygen-carrying capacity of the blood . In addi­
tion . many patients report paresthesia. tingling. or numb­
ness of the extremities. Difficu lty in wa lking and dimin­
ished vibratory and positi onal sense may be present.

Oral symptoms ofte n consist of a burn ing sensation
of the tongue. lips. buccal mucosa. or other mucosal sites.
Clin ical examinat ion may show focal patchy areas of oral
mucosal ery thema and atrophy (Figure 17-1 2) or the
process may be more di ffu se. depending on the severity
and dur ation of the condit ion. The tongue may be
affected in as many as 50% to 60% of patients wi th per­
nicious anemia. but it may not show as much involve­
ment asother areasof the oral mucosain someinstances.
The at rophy and erythema may be easier to appreciate
on the dorsa l tongue than at other sites. however.

Histopathologic Features
Histopathologic exami nation of an erythematous portion
of the ora l mucosa shows marked epithelial atrophy with
loss of rete ridges. an increased nuclear-to-cytoplasmic
rat io. and prominent nucleoli (Figure 17-1 3). This pat-
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Figure 17-13 . Pernicious anemia. Thismedium-power photo­
micrograph shows epithelialatrophy and atypia with chronic inflam­
mation of the underlying connect ive tissue. These features are
characteristic of a megaloblasticanemia. such as pernicious anemia.

tern can be misinterpreted asepit helial dysplasia at times,
although the nuclei in perni cious anemia typi call y are
pale stain ing and show perip heral chro mat in clumpi ng.
A patchy diffuse chronic inflammatory cell infiltra te is
usually noted in the underlying connective tissue.

Laboratory Findings .
Hematologic evaluat ion shows a macrocytic anemia, and
serum cobalamin levels are reduced. The Schi lli ng test is
used to determine the pathogenesis of the cobalamin
deficiency by comparing absor pt ion and excret ion rates
of radiolabeled cobalamin .

Treatment and Prognosis
Once the diag nosi s of pern icious anemia is established,
treatment usually cons ists of monthly int ramuscul ar
injections of cyanoco balamin. The condit ion respon ds
rapidly once therapy is init iated, wit h reports of cleari ng
of oral lesions w ithin 5 days. High-dose oral cobalamin
therapy has also been shown to be an effecti ve treat­
ment, with advantages being its cost-effectiveness and
the eliminat ion of pain ful in ject ions. One study has con­
firmed an increased risk of mal ignancy, particularly gas­
tric carcinoma, a complicati on that affects between 1%
and 2% of this popu lat ion .

PITUITARY DWARFISM
Pituit ary dwarfism is a relatively rare condit ion that
results from either the diminished production of growth
hormone by the anterior pituitary gland or a reduced
capacity of the tissues to respond to growth hormone.
Affected patien ts are typically much shorter than norm al,
although their body propo rt ionsaregenerally appropriate.
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Several conditions may cause short stature, and a
careful eval uat ion of the pati ent must be performed to
ru le out other possible causes, such as: ( I ) intrinsic
defects in the pat ient 's tis sues (e.g., certa in skeletal dys­
plasias, chromosomal abnormalities, idiopathic short
stature) or (2) alterations in the environment of the
growing tissues (e.g., ma lnut ri tion, hypot hyroidism, dia­
betes melli tus). If a lack of growth hormone is detected,
the cause should be determ ined. Sometimes the fault lies
with the pi tuita ry gland itself (e.g.. aplasia, hypoplasia).
In oth er instances, the pro blem may be related to destru c­
tion of the pituitary or hypo thalamus by tum ors, thera ­
peutic radiation, or infe ction .

If the hypothalamus is affected, a deficiency in growth
hormone- releasing horm one, which is produced by the
hypothalamu s, results in a deficie ncy of growth hor­
mone. Often deficiencies in other hormones, such as thy­
roid hormone and cortisol, are also detected in pat ients
with primary pitu itary or hypotha lam ic disorders.

Some pat ients exh ibit normal or even elevated levels
of growth hormone,yet sti ll show litt le evidence of grow th.
These indiv iduals usually have inherited an autosoma l
recessive trait, resulting in abnormal and reduced growth
hormone receptors on the pat ients' cells. Thu s. normal
growth cannot proceed.

Clinical Features
Perhap s the most striki ng feature of pituitary dwarfism
is the remarkably short stature of the affected patient.
Sometimes this is not not iced unt il the earl y years of
childhood, but a review of the pati ent 's grow th history
should show a consistent pattern of failure to achieve the
min imal height on the standard growth char t. Often the
pat ient 's height may be as much as three standard devi­
atio ns below normal for a given age. Unli ke the body pro ­
port ions in many of the dysmorph ic syndromes and
skeletal dyspla sias, the body prop ort ions of pat ients
affected by a lack of growth hormone are usually normal,
One possib le excep tion is the size of the skull , which is
usually wi th in normal lim it s. Because the facial skeleton
does not keep pace w ith the skull, however, the face of
an affected patient may appear smaller than it should be.
Mental status is generally with in normal limits.

The maxil la and mand ib le of affected patients are
smaller than normal, and the teeth show a delayed pat­
tern of erupti on . The delay ranges from I to 3 years for
teeth that no rmally erup t during the fi rst decade of life
and from 3 to 10 years for teeth that normally erupt in
the second decade of life. Often the sheddin g of decid ­
uous teeth is delayed by several years, and the develop­
ment of the roots of the permanent teeth also appears to
be delayed. A lack of developm ent of the third molars
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seems to be a common finding. The size of the teeth is
usuaily reduced in pro porti on to the other anatomic
structures.

Laboratory Findings
Radioimmuno assay for human growth hormone shows
levels that are markedly below normal.

Treatment and Prognosis
Replacement therapy with human growth hormone is the
treatment of choice for patients wi th pituitary dwarfism
if the disorder is detected before closure of the epiphy­
seal growth plates. In the past. grow th hormone was
extracted fro m cadaveric pi tuita ry glan ds; today, genet­
icail y engineered human growth hormone is produced
w it h recombinant DNA technology. For pati ents wi th a
grow th hormone deficiency caused by a hypotha lam ic
defect , treatment w ith grow th hormone- releasing hor­
mone is appropr iate. If patients are ident ified and treated
at an early age, they can be expected to achieve a rela­
tively normal height. For pati ents who lack growth hor­
mone receptors. no treatment is available.

GIGANTISM
Gigantism is a rare condition caused by an increased
production of growth hor mon e, usuail y related to a func­
tional pituita ry adenoma. The increased prod uction of
growth hormone takes place before closure of the epi­
physeal plates, and the affected person grows at a muc h
more rapid pace, becomi ng abnormal ly ta ll. Al tho ugh the
average height of the populat ion of the United States has
been graduaily increasing during the past severa l
decades, individua ls who exceed the mean height by
more than three standard deviat ions may be considered
candidates for endocrinologic evaluation.

Clinical and Radiographic Features
Patients wi th gigantism usuaily show markedly acceler­
ated growth during ch ildhood, irrespective of normal
growth spurts. Radiographic evaluati on of the skuil ofte n
shows an enlarged sella as a result of the presence of a
pituitary adenoma. The adenoma may result in hormonal
deficiencies. such as hypothyroi dism and hypoadreno­
corticism. it the remain ing norm al pituitary gland tissue
is compressed and destroyed. McCune-Albright syn­
drome (po lyostotic fibrous dysplasia and cafe au lait pig­
mentati on w it h associated endocrino logic disturbances)
(see page 555) may account for as many as 20% of the
cases of gigan tis m.

If the condition remains uncorrected for a prolonged
per iod. extreme height (more than 7 feet tall) w il l be
achieved and enlargement of the facia l soft tissues, the
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mandible, and the hands and feet w ill become apparent.
These changes ofte n resemble those seen in acromegaly
(discussed later). Another oral findi ng is true generalized
macrodontia .

Treatment and Prognosis
Appropriate management of gigantism involves the sur­
gical remova l of the func tion ing pi tu itary adenom a, usu­
ail y by a tran ssphenoida l app roach . Radiation therapy
may also be used.

The li fe span of patients wit h giga ntism is usuaily
markedly reduced. Complications associated with hyper­
tens ion. per ipheral neuropathy. osteoporosis. and pul­
monary disease contribute to increased morb idity and
mortali ty.

ACROMEGALY
Acromegaly isan uncommon condition characterized by
the excess production of grow th hormone after closure
of the epiphyseal plates in the affected pat ient . u sually,
this increase in growth hormone is due to a functional
pitu itary adenoma . The incidence is estimated to be
approximately three to five new cases diagnosed per mil­
lIon population per year. The prevalence is believed to
be 66 affected patients per mil lion .

Clinical and Radiographic Features
Because most patients with acromegaly have a pituitary
adenoma, sym ptom s related directl y to the space­
occupy ing mass of the tumor may be present . These
symptoms include headaches, visual disturba nces. and
other signs of a brain tum or. Sometimes pressure atrophy
of the residual normal pituitary by the adenoma results
in diminished production of other pituitary hormones
and causes other indirect endocrine problems. The direct
effects of increased levels of growth hormone include a
vari ety of problems. such as hypertension, heart disease,
hyperh idrosis, art hrit is. and per iphera l neuro pathy.

Renewed grow th in the small bones of the hands and
feet (Figure 17-14) and in the membranous bones of the
skull and jaws is typically observed. Patients may com­
plain of gloves or hats becomi ng "too small ." The soft
tissue is also often affected. prod ucing a coarse facial
appearance (Figure 17-15). Hypertrophy of the soft palatal
tissues may cause or accentuate sleep apnea. Because
these signs and sympto ms arc slow to develop and are
vague at the onset. an average time of nearly 9 years
elapses from the onset of symptoms to the diagnosis of
disease. The average age at diagnosis is 42 years. and no
sex predilection is seen.

From a dental per spective, these pat ient s have
mandibular prognat hism as a resul t of the increased
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Figure 17· 15 • Acromegaly. This patient shows the typical
coarse facial features. (Courtesy of Dr. William Bruce.)

Figure 17-16 . Acromegaly. This lateral skull film shows the
dramatic degree of mandibular enlargement that mayoccur.

growth of the mandible (Figure 17-1 6). which ma y ca use
apertognathla (anterior open bite). Growth of the jaws
also ma y ca use spac ing of the teet h, resulting in dias te ma
forma tion. Soft t issue grow th often produces un iform
macroglossia in a ffected pati ents.

Figure 17-14 • Acromegaly. Enlargement of the bones of the
hands. (Courtesy of Dr. William Bruce.]

Treatment and Prognosis
The treatment of a patient with acromegal y is typ ica lly
directed at the rem oval of the pitu ita ry tumor ma ss a nd
the return of the growth horm one levels to normal. The
most effec tive treatment with the least associa ted mor­
bidity is su rgica lexcision by a transsphe noidal a pp roa ch .
The prognosis for suc h a procedu re is good , although a
mortality rat e of a pproximate ly 1% is still expect ed. The
condition is us ually controlled with this procedu re, but
patie nts with larger tu mo rs an d ma rkedly eleva ted
grow th hormone levels are less likely to be co nt rolled.

Radiation therapy ma y be used in so me ins ta nces , but
the return of the growth hormone levels to no rmal is no t
as rapid or as pred ictable as with surge ry. Becau se some
patients also experience hypopituita rism caused by rad i­
ation effec ts on the rest of the glan d, som e centers may
offer rad iation thera py as treatment only when su rgery
fa ils or is too risky. Pha rmacotherapy wit h one of the
somatostatin an alogues (octreotlde. lan reotlde. vapreo­
tide) help s to co ntrol ac romegaly if surg ical t reatment is
unsu ccessful or if surgery is co ntra indicated . These dru gs
are a lso used as a n ad junct to radi ation thera py duri ng
the prolonged period tha t is so metimes necessary for tha t
treatment to ta ke effect.

The prognosis for untrea ted pat ients is guarded, wit h
an increas ed morta lity rat e compared with that of the
gene ra l pop ula tion. Hypert ension , diabetes mellitu s,
corona ry ar tery disea se, co ngest ive heart fail ure, respl-
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A

Figure 17-17 . Hypothyroidism. A. The facial appearance ofthi s s -yeer-old child isdue to the
accumulat ion of ti ssue edema secondary to severe hypothyroidism. B, Same patient after 1 year of
thyroid hormon e replacement therapy. Note the eruption of the maxillary permanent teeth .

B

ratory disease, and colon cancer are seen wit h increased
frequency in acromegalic patien ts. and each of these
contri butes to the inc reased mortality rate. Although
treatment of the pat ient with acromegaly helps to con­
trol many of the oth er complicating problems and
improves the prog nosis. the life span of these patients
sti ll is shortened.

HYPOTHYROIDISM (CRETINISM; MYXEDEMA)
Hypothyroidism is a condi tion that is characte rized by
decreased levels of thyroid hormone . When th is decrease
occurs duri ng infancy. the resultin g clinical proble m is
known as cretinism. If an adu lt has marked ly decreased
thyroid horm one levels for a pro longed period. deposi­
tion of a glycosaminoglycan groun d substance is seen in
the subcutaneous tissues. prod ucing a nonpitting edema.
Some call this severe form of hypothyroidism my x­
edema; others use the terms myxedema and hypothy­
roidism interchan geably.

Hypoth yroidi sm may be classified as eithe r primary
or secondary. In primary hypothyroidi sm. the thyrold
gland itself is in some way abnormal; in secondary
hypothyroi di sm. the pituitary gland does not produce an
adequate amount of thyro id-s timulating hormone (TSH).

which is necessary for the appropriat e release of thyroid
hormone. Secondary hypothy roidism. for example. often
develops after radiat ion th erapy for brain tum ors.
resulting in unavoidable radiation damage to the pitu­
itary gland. Most cases. however. represent the pr imary
form of the disease.

Screening for this disorder is routinely car ried out at
bi rt h. and the prevalence of congenita l hypothyroidism
in No rth America is approximately I in 4000 births.
Usually. th is is due to hypoplasia or agenesis of the thy­
roid gla nd. In adul ts. hypothyroidism is often caused by
autoi mmune destru ct ion of the thyroid gl and (known
as Hashimoto 's thyroiditis) or iatrogenic factors . such
as radioactive iodine therapy or surgery for the treat­
men t of hyperth y ro idi sm. Because thyroid horm one is
necessary for normal cell ular metabolism. many of the
cli nical signs and symptoms of hypoth yroi di sm can be
re lated to the decreased metabo lic rate in these
patie nts .

Clinical Features
The most com mon features of hy pot hyroidis m includ e
such signs and sympto ms as lethargy; dr y. coa rse skin;
swell ing of the face (Figure 17-1 7) and extremit ies; husk-
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Figure 17-18 . Hypothyroidism. The enlarged tongue
(macroglossia) is secondaryto edemaassociated with adult
hypothyroidism (myxedema). (Courtesy of Dr. George Blozis.)

iness of the voice; constipat ion; weakness; and fatigue.
Theheart rate is usually slowed (bradycardia) . Reduced
body temperature (hypothermia) may be present , and
the skin often feels coo l and dry to th e touch . In the
infant, these signs may not be readily appa rent . and the
failure to grow normally may be the first indication of
the di sease.

With respect to the oral findings, the lip s may appear
thickened because of the accumulation of glycosamino­
glycans. Di ffuse enlargement of the tongue occurs for the
same reason (Figure 17-1 8). If the condition develops
during childhood, the teeth may fail to erupt , alt hough
tooth formation may not be impaired (Figures 17- 19 and
17-20).

Laboratory Findings
The diag nosis is made by assayi ng the free thyroxi ne
(T. ) levels. If these levels are low. TSH levels are meas­
ured to determine whether primary or secondary hypo­
thyroidism is present. With primary thyroid disease.
TSH levels are elevated . With secondary disease caused
by pitui tary dysfunction. TSH levels are normal or
borderline.

Treatment and Prognosis
Thyroid replacement therapy. usually with levothyroxi ne,
is ind icated for confirmed cases of hypothyroidism. The
prognos is is generally good for adul t patients. If the con­
dition is recognized w ithin a reasonable time. the prog ­
nosis is also good for chil d ren. If the condition is not iden­
tif ied in a timeiy manner. however, perma nent damage
to the cent ral nervous system may occur, resultin g in
mental retardation. For affected children, thy roid hor ­
mone replacement therapy often results in a dramatic
resolut ion of the condi tio n (see Figure 17- 17).
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Figure 17-19 • Hypothyroidism. Photograph ofthe same patient
depicted in Figure 17·17 before hormone replacement therapy.
Note the retained deciduousteeth. for which the patient was ini­
tially referred.

Figure 17-20 . Hypothyroidism. Panoramic radiograph of the
same patient in Figures 17-17 and 17-19. Note the unerupted,
yet fully developedpermanent dentition.

HYPERTHYROIDISM (THYROTOXICOSIS;
GRAVES' DISEASE)
Hyperthyroidism is a condi tion caused by excess pro­
duction of thyroid hormone. This excess prod uction
results in a state of markedly increased metabolism in the
affected patient. Most cases (60 % to 90%) are due to
Graves ' disease . a condition that was initially described
in the early ni neteenth century. It is tho ught to be trig­
gered by autoantibodies, which are directed against
recepto rs for thyroid stim ulating hormone (TSH) on the
surface of the thyroid cells. W hen the autoantibod ies bind
to these receptors. they seem to stimulate the thyroid cells
to release inappropriate thyroid hormone.

Other causes of hyperth yroidism include hype rp lastic
thyroid tissue and thyroid tumors. bot h benign and malig­
nant, which secrete inappropriate thyroid horm one. Sim­
ilarl y, a pit uitary adenom a may prod uce TSH, which can
then stimulate the thyroid to secrete excess thyro id
hormone.
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Clinical Features
G raves ' disease is 5 to 10 times more common in women
than in men and is seen w ith some frequency. It affects
almost 2% of the adult female populat ion. Graves' dis­
ease is most common ly diagnosed in pati ents during the
thi rd and fourth decades of li fe.

Most patients w it h Graves' disease exhibi t diffu se thy­
ro id enlargement. Many of the signs and symptoms of
hyperthyroidism can be att ribu ted to an increased meta­
bolic rate caused by the excess thyroid hormone. Patients
usually complai n about nervousness, heart palp itation s,
heat into lerance. emotional labi lity. and muscle weak­
ness. The fo llowing are often noted during the cl inical
evaluation:

• Weigh t loss despite increased appetite
• Tachycard ia
• Excessive perspira tion
• W idened pu lse pressure (inc reased systolic and

decreased diastolic pressures)
• Warm. smooth skin
• Tremor
Ocular involvement. which develops in 20% to 40 %

of affected patients. is per haps the most striking feature
of this disease, In th e early stages of hyperth yroidism,
pat ients have a characterist ic stare wi th eyelid retra cti on
and lid lag. With sqme forms of Graves' disease, protru­
sion of the eyes (exophthalmos or proptosis) develops
(Figure 17-2 1). This bulging of the eyes is due to an accu ­
mulation of glycosaminoglycans in the retro-orbital con­
nective tissues.

Laboratory Findings
The diagnosis of hype rthyroidism is made by assaying
free T. (thy roxine) and TSH levels in the serum, In affected
patien ts. the T. levels should be elevated and the TSH
concentrat ion is typ icall y depressed.

Figure 17-21 • Hyperthyroidism. The prominent eyes are char­
acteristic of the exophthalmos associated with Graves' disease.
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Histopathologic Features
Diffuse enlargement and hypercellu lar ity of the thyroid
gland are seen in patients with Graves' disease. typ ically
wi th hyperpl astic thyroid epithelium and li ttle apparent
colloid producti on, Lym phocyt ic infil trati on of the glan­
dular parenchyma is also often noted.

Treatment and Prognosis
In the Uni ted States, radioa ctive iodine (131 1) is the most
commonly used form of therapy for adult pat ients with
Graves' disease. The thyroid gland normall y takes up
iodine from the blood stream because th is element is a
critical component of thyro id hor mone. W hen radioactive
iodine is given to a patient w ith Graves' disease, the thy­
roid gland qutckly removes it from the blood stream and
sequesters the radioacti ve material within the glandular
tissue. The radioactivi ty then destroys the hype ractive
thyroid tissue. bri nging the thyroid horm one levels back
to norm al. Most of the radiation is received during the first
few weeks because the half- li fe of 131 1is short.

Other techniques includedrug therapy w ith agents that
block the normal use of iodine by the thyroid gland, and
this form of therapy is initiall y favored in most European
centers. The two w idely used dru gs are propylthiou racil
and meth ima zole, At t imes, they are used before the
radioact ive iodine therapy.Sometimes they may beadmin­
istered chro nically in the hope that a remission may be
induced. In addition . a por tion of the thyroid gland may
be removed surgically. thereby reducing thyroid horm one
production .

Drug therapy alone is often unsuccessful in cont rol­
ling hyperth yroidi sm, Unfortunately. with radioactive
iodine and surgery, the risk of hypothyroidi sm is rela­
tively great. alt houg h thyroid hormone replacement
therapy can be instituted. if needed.

In a patient w ith uncontroll ed hyperthyroidism, a def­
inite risk exists wi th respect to an inappropriate release
of large amounts of thyroid hormone at one time,
resul ting in a cond itio n called a thyroid storm, A thyroid
storm may be precipitated by in fection , psychologic
tra uma. or stress. Clinicall y. patients may have deli rium,
an elevated temperature, and tachycardia. Such individ­
uals should be hospi tali zed immediately because the
mortali ty rate associated w it h thyroid stor m is 20% to
40 %. The cli nician shou ld be aware of the potential for
this problem. and patients w ith hyperth yroidism should
ideall y have the condition under control before dental
treatment.

HYPOPARATHYROIDISM
Calcium levels in ext racell ular tissues are normally reg­
ulated by parathyroid hormone (parathorrnone [PTH]) in
con junction wi th vit amin D. If calc ium levels drop below
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acertain poi nt. the release of PTH is stim ulated. The hor­
mone then acts directly on the kidney and the osteocl asts
of the bon e to restore the calci um to normal levels. In the
kidney. calcium reabso rpt ion is pro moted. phosphate
excret ion is enhanced, and the production of vitamin D
is stimulated, w hich increases the absorption of calcium
from the gut. Osteoclasts are act ivated to resorb bone
and thu s liberate calc ium.

If a reduced amount of PTH is produced. the relatively
rare condi tion known as hypopara thyroidism results .
Usuall y. hypoparathyroidi sm is due to inadvertent sur­
gical removal of the parath yroid glands wh en the thyroid
gland is excised for other reasons. but somet imes It is the
result of auto immune destruct ion of the para thyroid
tissue. Rare syndromes. such as DiGeorge syndrome
and the endocrine-candidiasis syndrome. may be asso­
ciated w ith hypoparathyroidi sm.

Clinical Features
With the loss of parath y roid func tion. the serum levels
of calc ium drop. result ing in hypocalcemia. Often the
patient w it h chronic hypoparathyro idi sm adapts to the
presence of hypocalcemia and is asymptoma ti c unl ess
situations that further reduce the calcium levels are
encountered. Such situations inclu de metabolic alka­
losis. as seen during h.ypervent ilati on . w hen a state of
tetany may become evident.

Chvostek's sign is an oral finding of signif icance. char­
acteri zed by a tw itching of the upper lip when the facia l
nerve is tapped just below the zygomat ic process. A pos­
itive response suggests a latent degree of tetany. If the
hypoparathyroi dism develops early in life dur ing odon­
togenesis. a pitting enamel hypoplasia and fai lu re of too th
erupt ion may occur (Figure 17-22 ). The presence of per-

Figure 17-22 . Hypoparathyroidism. Enamel hypoplasia has
affected the dentition of this patient. who had hypoparathy­
roidism while the teeth were forming.
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slstent ora l candidiasis in a young pat ient may signal the
onset of endocr ine-ca ndidiasis syndro me (see page 194).
Hypoparathyro idism may be only one of several endocrine
deficiencies associated with this condition.

laboratory Findings
PTH can be measured by means of a radioi mmunoassay.
If serum PTH levels are decreased in conjunction wit h a
decreased serum calcium concentration, elevated serum
phosphate level. and normal renal function . a diagnos is
of hypoparat hyroid ism can be made.

Treatment and Prognosis
Pat ients with hy poparathyro idism are usuall y t reated
with oral doses of a vitamin 0 precursor (ergocalciferol.
vi tamin D2) . Additional supplements of dietary calcium
may also be necessary to maintain the proper serum cal­
cium levels. W ith this regimen, patients can often live a
fair ly normal life.

PSEUDOHYPOPARATHYROIDISM (ALBRIGHT
HEREDITARY OSTEODYSTROPHY;
ACRODYSOSTOSIS)
The rare condition known as pseudohypoparathy­
roidism represents at least two broad disorders in whic h
normal parathyro id hormone (PTH) is present in ade­
quate amounts but the bioc hemical pathways respon­
sible for act ivating the target cells are not func tion ing
proper ly. The clinica l result is a pat ient who appears to
have hypoparathy roidi sm.

In the case of pseudohypoparathyr oidism type I. three
subcategories have been defined. For type la, a molec­
ula r defect of a specific int racellula r bi nding prote in
known as Gsa seems to prevent the formation of cyclic
adenosine monophosphate (cAMP). a critical compo nent
in the activation of cell metabolism. Because other hor­
mones also require binding with Gsa to carry out their
fun ct ions. patients have multip le prob lems wi th other
endocrine organs and functions. This condition is usu­
ally inherited as an autosomal dominant trait.

W ith respect to pseudohypoparathyroidism type lb.
the problem is thought to be caused by defect ive recep­
tors for the PTH on the surface of the target cells. For thi s
reason, no other endocrine tissues or functions are
affected. An autosoma l dom inant mode of inheritance
has been suggested for a few families affected by type Ib
pseudohypoparathyroid ism. but most cases are appar­
ent ly sporadic. The mechanism of actio n for pseudohy­
poparat hyro idism. type lc, is less clear. but may involve
a defect in adenylate cyclase or a subt le G,u alteration.

Pseudohypoparathyroidism. type II. is characterized
by the Indu ct ion of cAMPby PTH In the target cells; how -
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ever, a functional response by the cells is not invoked.
All of the reported cases of thi s form of the di sease appear
to be sporadic.

Clinical Features
Pseudohypoparathyroidi sm most comm only appears as
type la disease. Patients affected by pseudohypopara­
thyroid ism. either type la or lc, have a characteristic array
of features. which incl ude mild mental retardation. obe­
sity. round face. short neck, and markedly short stature.
M idfacial hypoplasia is also commonly observed. The
metacarpals and metatarsals are usuall y shortened, and
the fingers appear short and thi ck. Subcutaneous calcifi ­
cati ons (ost eoma cuti s) may be identifi ed in some
patie nts. Other endocri ne abnormalit ies that are typically
encountered include hypogonadism and hypothyroid ism.

Patient s w it h type tb and II di sease cli nica lly appear
normal. aside from their symptoms of hyp ocalcemia.

Dental manifestations of pseudo hypoparathyroidism
include generalized enamel hypoplasia. widened pu lp
chambers w ith in trapulpal calc ifica tions. ol igodont ia,
delayed eruption. and blunti ng of the ap ices of the teeth .
The pu lpa l calcif icatio ns are often described as "dagger"
shaped.

The diagnosis of pseudohypopara thyro id ism is made
based on elevated serum levels of PTH seen concurren tly
w ith hypocalcemia, hyperp hosphatemia, and otherwi se
normal renal function. More sophisticated studies are
necessary to delineate the various subtypes.

Treatment and Prognosis
Pseudohypoparathyroidi sm is managed by the admini s­
tra tion of vitami n 0 and calcium. Th e serum calc ium

levels and uri nary calcium excretion are carefully mon­
itored. Because of Individual pat ient differences, the
medicati on may need to be carefully adjusted; however.
the prognosis is considered to be good.

HYPERPARATHYROIDISM
Excess production of parathyroi d hormone (PTH) resul ts
in the condit ion known as hyperparath yroid ism. PTH
normally is prod uced by the parath yroid glands in
response to a decrease in serum calcium levels.

Primary hyperpa ra thyro idi sm is the uncontrolled
production of PTH, usuall y as a result of a parathyroid
adenoma (80% to 90% of cases) or parathyroid hyp er­
plasia (10 % to 15% of cases). Inf requently (in less than
2% of cases), a parathyroid carcinoma may be the cause
of primary hyperparath yroidism.

Secondary hyperparathyroidism develops when PTH
is continuously produced in response to chronic low
levels of serum calc iu m, a situation usuall y associated
w ith chron ic renal disease. The kidney processes vita min
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D. wh ich is necessary for calcium absorpti on from the
gut. Therefore. in a pat ient w it h chronic renal disease,
active vitamin 0 is not prod uced and less calc ium is
absorbed from the gut , resultin g in lowered serum cal­
cium levels.

Clinical and Radiographic Features
Most patients wi th primary hyperparat hyroidism are
older than 60 years of age. Women have this condition
two to fou r times more often tha n me n do.

Pat ients w ith the classic t riad of signs and symptoms
of hyperpa rathyroidi sm are descri bed as having "s tones,
bones. and abdominal groans."

Stones refers to the fact that these patients, parti cu­
larly those with primary hyperp arath yroidi sm, have a
marked tendency to develop renal calculi (kidn ey stones,
nephro lit hiasis) because of the elevated serum calcium
levels. Metastatic calc ifica tions are also seen, frequently
involving ot her soft tissues. such as blood vessel walls,
subcutaneous soft tissues, the sclera. the dura. and the
regions aro und the joints.

Bones refers to a variety of osseous changes that may
occur in conjunct ion w ith hype rparathyroid ism. One of
the fi rst clinical signs of thi s disease is seen radiograph­
ically as subperiosteal resorpt ion of the phalanges of the
index and middl e fingers. Generali zed loss of the lamina
dura surrounding the roots of the teeth is also seen as
an ear ly manifestation of the condition (Figure 17-23).
A ltera tions in trabecular pattern characteristically
develop next. A decrease in trabecula r density and blur­
ri ng of the normal trabecu lar pattern occur; often a
"ground glass" appearance results .

With per sisten t d isea se. other osseous lesions
develop, such as the so-called bro wn tu mor of hyper-

Figure 17-23 . Hyperparathyroidism. Thisperiapical radiograph
reveals the "ground glass" appeara nce of the trabeculae and loss
of lamina dura in a patie nt with secondary hyperparathyroidism.
(Cou rtesy of Dr. Randy Anderson.)
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parathyroidi sm. Th is lesion deri ves its name from the
color of the t issue speci men. which is usuall y a dark
reddish-brown because of the abundant hemorrhage
and hemosiderin deposit ion w ithin the tumor. These
lesions appear radiographically as well-demarcat ed
unilocular or multi locular radio lucencies (Figure 17- 24).
They commonly affect the mand ible. clavicles. r ibs. and
pelvis. They may be so litary but are often mul tiple, and
longstanding lesions may produce signifi cant cort ical
expansion. Typica l ly. th e other osseous changes are
observable if brow n tumors are present. T he most seve re
skeletal man ifestati on of chronic hyperparathyroidism
hasbeen called osteitis fibrosa cy sti ca , a condition that
develops from the central degenerat ion and fibros is of
longstanding brow n tumors. In pat ients wi th secondary
hyperparathyroidism caused by end-st age renal di sease
(renal osteodystrophy), str iki ng enlargement of the
jaws has been known to occur (Figure 17-2 5) and pro­
duce a ground-glass radi ographic pattern (see Figure
17-23).

Abdomi nal groans refers to the tendency for the
development of duodenal ulcers. in addit ion, changes in
menta l status are often seen, ranging from lethargy and
weakness to confusion or dement ia .

Histopathologic Features
The brow n tumor of hyperparathyroidism is histopatho­
logicall y ident ical to the central giant cell granuloma of
the jaws, a benign tum orl ike lesion that usuall y affects
teenagers and young adul ts (see page 544). Both lesions
are characterized by a proli feration of exceedingly vas­
cular granulation ti ssue, which serves as a background
for numerous multinucleated osteoclast- type giant cells
(Figure 17-26), Some lesions may also show a proli fera-

Figure 17-24 . Hyperparathyroidism. This occlusal ra diograph
of the edentulous maxillary anteriorregion shows a multilocular
radiolucency characteristic of a brown tumor of primary hyper­
para thyroidism. (Courtesyof Dr. Brian Blocher]
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tive response characterized by a parallel arrangement of
spicu les of woven bone set in a cellular fibroblastic back­
gro und w ith vari able numbers of multinucleated giant
cells (Figure 17- 27). Thi s patter n is often associated w ith
secondary hyperpara thyroidism related to chronic renal
disease (renal osteodystrophy).

Treatment and Prognosis

In primary hyperparathyroidism, th e hyperp last ic
parathyro id ti ssue or the functional tumor must be
removed surgically to reduce PTH levels to normal.

Secondary hyperparathyro idism may evolve to pro­
duce signs and symptoms related to renal calcu li or rena l
osteodystrophy. Restrict ion of dietary phospha te, use of
phosphate-binding agents. and pharmacologic treat­
ment with an active vi tami n D metabolite (e.g., calc itriol)

Figure 17-25 • Hyperparathyroidism. Palatal enlargement is
characteristic of the renal osteodystrophy associated with sec­
ondaryhyperparathyroidism.

Figure 17-26 . Hyperparathyroidism. This high-power photo­
micrograph of a brown tumor of hyperparathyroidism shows scat­
tered multinucleated giant cellswithin a vascular and proliferative
fibroblastic background.
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Figure 17·27 . Hyperparathyroidism. This low-power photomi­
crograph shows delicate, interconnecting trabeculae of woven
bone within a backgrou ndof cellular fibrous connective tissue.
These features are characteristic of tissue changes seen in renal
osteodystrophy.

may avert prob lems. Exposure to aluminum salts. which
inhibit bone mineral ization , should be eliminated also .
Patients w ho do not respon d to medical therapy may
require parathyroidectomy. Renal transplantat ion is the
ideal treatm ent becau se it usually restores the normal
phy sio logic processing of vitamin D, as well as pho s­
pho rus and calcium reabsorpt ion and excretion .

HYPERCORTISOLISM (CUSHING'S
SYNDROME)
Hypcrcort isoli sm is a clin ica l condi tion that results from
a sustained increase in glucocorticoid levels. In most
cases, this increase is due to cort icosteroid therapy that
is prescribed for other medica l purposes. If the increase
is caused by an endogenous source. such as an adrenal
or pituitary (adrenoco rti cotropic hormone [ACTH] ­
secreting) tumor, the condition is known as Cushing's
di sease. Thi s latter condit ion is rat her rare and usually
affects young adul t women .

clinical Features
The signs of Cushing's syndrome usuall y develop slow ly.
The most consistent clinical observation is weight gain ,
particu larly in the cent ral areas of the body. The accu­
mulation of fat in the dorsocerv ical spi ne region results
in a "b uffalo hump " appea rance ; fatty tissue deposition
in the facial area results in the characteris tic rounded
facial appea rance known as "moon facies" (Figure
17-28 ). Other common find ings include the fo llowing ;

• Reddish-pu rple abdomina l striae
• Hirsutism

• Poor heal ing
• Osteoporosis
• Hypertension
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Figure 17-28 . Cushing's syndrome. The rounded facial features
('"moon facies") of this patient are due to the abnormal deposi­
tion of fat. which is induced by excesscort icosteroid hormone.
(Courtesy of Dr. George Blozis.]

• Mood changes (part icularly depression )
• Hyperglycemia w it h th irst and polyuria
• Muscle wa sting with weakness

Diagnosis

If the patient hasbeen receiving large amounts of cortico ­
steroi ds (greater than the equivalent of 20 mg of pred­
nisone) on a dai ly basis for several months, the diagnosis
is rather obViOU S, given the class ic signs and symptoms
described ear lier, The diagnosis may be more difficult to
establish in pati ents w ith a fun ct ioning adrenal cortical
tumor or an ACTH-secreti ng pitu itary adenoma, Evalu­
ation of these patie nts should include the measurement
of free cortisol in the urine and an assay of the effect of
dexam ethasone (a potent artificial corticosteroid) on the
serum ACTH and cortisol levels. In an unaffected pati ent,
the levels of free cort isol shou ld be w it hin nor mal limits ,
and the adm inistration of an exogenous cort icosteroid,
such as dexamethasone. should supp ress the norma l
level of ACTH. w it h a concomitant decrease in the cor­
ti sol levels, Because functioning tum ors do not respond
to no rm al feedback mec hanisms, the anti cipated
decreases in ACTH and cort isol would not be seen in a
patient w ith such a tumor.
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Treatment and Prognosis
The cl in ician shou ld be aware of the signs and symptoms
of hyperco rt isoli sm to refer affected patien ts for appro­
pri ate endocr inologic evaluati on and diagnosis. Once the
diagnosis is establis hed, if the cau se is determ ined to be
an adrenal or pituitary tumor, surgical removal of the
lesion is the treatm ent of choice. Radiat ion therapy also
may be effective, particula riy in younger pati ents. For
patients wi th unresectable tumo rs, drugs that inhibit cor­
tisol synthesis, such as ketoconazole, metyrapone, or
aminoglutethimide, may be used to help con tro l the
excess production of cortisol.

Mo st cases of hyp ercorti soli sm, however, are cau sed
by systemic corti cost ero id therapy that is given for a
variety of imm unologic reasons, includ ing treatme nt of
autoi mmune diseases and allogeneic t ransplant reclp l­
ents. Certain strategies, such as the use of corticosteroid­
sparing agents or alte rnate- day therapy, may minimize
the cort icosteroid dose needed. The goal shou ld be for
pat ients to use the lowest dose possible to manage
immunologic disease.

In normal situations, cort isol is critical to the function
of the body, part icu larly in dealing w it h stress. As the
hormone is metaboli zed and serum levels drop, feedback
to the pi tuita ry gland signa ls it to produce ACTH, w hich
stimulates the adrenal' gland to produce add it ional cor­
tisol. Unfo rtunately, therapeuti c cor ticosteroids sup­
press the production of ACTH by the pituitary gland to
theextent that the pitui tar y gland may not be able to pro­
duce ACTH in respon se to stress, and an acute episode
of hypoadrenocorticism taddlsonian crisis) may be pre­
cipitated. Therefore, the clin ician must be aware of the
potential side effects of chro nic high- dose corticosteroid
useand must be able to adapt the treatment of the pat ient
accordi ngly. For st ressful dental and surgical p rocedures
especially, it is often necessary to increase the cortico­
stero id dose because of the greater need of the body for
cort isol. Consulta t ion w it h the physician w ho is man­
aging the corticosteroid therapy is advised to determi ne
to w hat extent the dose should be adjusted.

ADDISON'S DISEASE
(HYPOADRENOCORTIClSM)
Insufficient production of adrenal cort icos tero id hor­
mones caused by the destruction of the adrenal cortex
results in the condition known as Addison's disease, or
primary hypoadrenocorticism. The incidence of new
cases diagnosed in the Weste rn hemisp here is 40 to SO
per mill ion popu latio n per year. The causes are diverse
and include the foll ow ing:

• Autoimmune destruction
• In fections (such as tuberculosi s and deep fungal

di seases, part icularl y in pati ents wi th acquired
immunodefic iency syndro me [AIDS])
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• Rarely, metastatic tumors, sarcoidosis, hemochro­
matosis, or amyloidosis

If the pituitary gla nd is not funct ioning properly, sec­
ondary hypoadrenocorticism may develop becau se of
decreased product ion of ACTH, the hormone responsible
for mai ntaining normal levels of serum cort isol.

Clinical Features
The cli nica l features of hyp oadrenocortici sm do not
actually begin to appear until at least 90% of the glan­
du lar ti ssue has been destroyed . W it h gradual destruc­
tion of the adre nal cortex, an insidious onset of fatigue,
i rri tabili ty, depres sion , weakness, and hypotension is
noted over a perio d of months. A generalized hyperpig­
mentat ion of the skin occurs, classica lly descr ibed as
"bro nzi ng." The hyp erpigmenta tion is genera lly more
prominent on sun-exposed skin and over pressure
poi nts, such as the elbows and knees; it is cau sed by
increased levels of beta-Iipotropin or ACTH, each of
which can st imulate melanocytes. The pati ent usuall y
complain s of gastroint estinal upset with ano rexia ,
nau sea, vomit ing, diar rhea, weight loss, and a peculiar
craving for salt.

The orai manifestati ons include dif fuse or patchy,
brown macula r pigmentation of the oral mucosa caused
by excess melan in productio n (Figure 17-29). Often , the
oral mucosal changes are the fir st manifestation of the
disease, w it h the skin hype rpigmenta ti on occurring
afterwa rd. Sometimes the ora l hypermelanosis may be
difficult to dist ingu ish fro m physio logic racia l pigmen ta­
tion , but a history of a recent onset of oral pigmentation
should suggest the possibility of Addison's disease.

Laboratory Findings
The diagnosis of hyp oadren ocort icism is confirmed by a
rapid ACTH stimulati on test and measurement of pla sma

Figure 17·29 . Addison 's disease. Diffuse pigmentation ofthe
floor of the mouth and ventral tongue in a pat ient with Addison's
disease. (Courtesy of Dr. George Blozis.)
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ACTH level s . In pr imary hypoadr e nocort icism , the
plas ma ACTH leve ls a re high (> 250 pg/rn l). In seco ndary
hyp oa drenocorticism, the levels are low (D to 20 pg/rnl) ,
as woul d be expected becau se the co ndi tion resu lts from
decreased ACTH production by the pitu ita ry gla nd.

Treatment and Prognosis
Addison 's di sease is managed w ith corticostero id
replacem ent the ra py. The ph ys iologic dose of co rt ico­
stero id is co ns idered to be approximately 5 mg of pred­
nisone or its eq uivalen t per da y, usua lly give n in divided
doses. Beca use the body's need for co rt icostero id hor ­
monesincreases duringstressful events, the patient must
take this into accou nt and increase the dose accordi ngly.
This adjustment may be necessar y for ce rtain dentai a nd
ora l surg ical procedures.

Before the availab ility of co rt icos teroids, the prognosis
for pati e nts with hypoad ren ocorticism was po or, with
most pati ents surv iving less than 2 yea rs. Even today, if
the co nd ition is not recognized promptly, death may
result in a relative ly short period of time. W ith proper
diagnosis and management , most affected pat ients can
expect to have a normal life span.

DIABETES MElLITUS
Diabetes mellitus is a co mmo n disord er of ca rbohydrate
metabolism that is tho ught to have severa l ca uses,
ait ho ugh the basic prob iem is one of either decrea sed
prod uction of ins ulin or t iss ue resis tance to the effects of
insulin. The net result of this abnormal state is an
increase in the blood glucose level (hyperglycem ia) .

Diabetes mellitu s is us ua lly divided into two presen­
tatio ns:

I. Type I: ins ulin- de pendent diabe tes mell itus (100M)
or juvenile-on set d ia betes

2. Typ e II : no ninsulin-dependen t dia be tes me llitus
(NIDDM) or adult-o nset diabetes

Type I diabetes me llitus is cha rac terized by a lack of
insulin prod uction. Patients usuall y exhibit severe hyper­
glycemia an d ketoacidos is. The disease is typically diag­
nosed duri ng childhood, a nd pa tien ts require exogeno us
insulin injections to surv ive.

Type II diabetes mellitus is so metimes mo re difficult
to diagnose. It usu aily occu rs in olde r, obese adults.
Altho ug h hyperglyce mia is present, ketoa cidos is rare iy
deve lops . Furthermore, patie nt s ca n pro duce so me
endogenous insulin. A few patients may take insulin to
help co ntrol their disease : the ins ulin injections, how­
ever, a re usu ally no t necessary for th e pat ient's surviva l.

With respect to epide mio logy, in the United States dia­
betes mel litus affects app roximately 6% of the po pu la ­
tio n, or nearl y 16 million people. Almost 800 ,000 new
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cases a re diag nosed eac h year in the United States. Of
these affec ted pa tien ts , mos t have ty pe II diabetes; only
5 % to 10% have type I.

Diabetes is a n impo rta nt d isease when we consider the
many comp licat ions associated wi th it and the economic
effect it has on soc iety. One of the main co mplicat ions of
diabetes is peripheral vasc ular disease, a problem that
results in kidney failure, as we ll as ischemia and gan­
greno us involve ment of the limbs. By so me esti mates, 25%
of all new cases of kidney failure occ ur in diabetic patie nts.
Thus, diabetes is the leading cause of kidney fa ilure in the
United States. Each year over 50 ,000 am pu ta tion s are per­
forme d for the gan grenou s com piicatio ns of diabetes. This
disease is the leading ca use of lower limb a mp uta tions in
the United States. Retina l involvemen t often results in
blindness ; thu s , the leading ca use of new cases of biind­
ness in working-age adults in the United Sta tes is diabetes,
wit h over i 2,000 people affected an nu ally.

The ca use of diabetes mel litu s is essentially unknown,
a ltho ug h ev ide nce is accumu lating that many cases of
type I diabetes ma y be precipitated by a vira l infection
that triggers an autoimmune response. resulting in
destruction of the pa nc rea tic islet ce lls. Type II diabetes
does not appear to have an autoim mun e cause, however,
because no destruction of the islet cells is seen micro­
scopically. Inst ea d, ge netic a bnormal ities have been
de tec ted in patien ts wit h certain types of type II diabetes,
which ma y explain why the con dition occurs so often in
families. If one parent is affected by type II diabetes, the
cha nces of a chiid hav ing the disorder is about 40%. Sim­
ilarl y, if one identica l tw in has type II d iabetes, the
cha nces a re 90% that the disease wi ll also deve lop in the
other twi n.

Clinical Features
Although a complete review of the pat hop hysio logy of
diabetes me llitus is beyo nd the scope of th is text, the clin­
ica l s igns an d sympto ms of a pat ient wit h th is disease
are easier to un derstand with some basic knowledge of
the process. The ho rmo ne insu lin, produ ced by the beta
cells of the pancreat ic islets of Langerh ans, is necessary
for the upta ke of glucose by the ce lls of the body. When
insulin binds to Its sp eci fic ce ll surface receptor, this sets
into motion a cascade of intrace llula r molecular events
that ca uses the recruitmen t of intracellular glucose­
bindin g protei ns, wh ich facilitate the upta ke of glucose
by each ce ll.

TYpe I diabetes mellitus, Beca use patients with type i
d iabetes have a deficiency in the amou nt of insu lin, glu­
cose cannot be a bsorbed by the body's ce lls and it
rem a ins in the blood . No rmal blood glucose levels are
between 70 and 120 mg/ dl; in diabetic patients, these
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levels are ofte n be tween 200 a nd 400 mg/d l, Above 300
mg/dl, the kidneys ca n no longer reabsorb the glucose;
therefore, it spills over into the urine. Because glucose is
the ma in so urce of energy for the bod y, a nd beca use none
of this energy can be used because glucose ca nno t be
absorbed, the patient fee ls tired a nd letha rgic. The body
begins to use other energy so urces, such as fat a nd pro­
tein, res ulting in the p rodu ct ion of keton es as a by­
produc t of those energy co nsu mptio n pathways. The
patient often loses we ight, despite increased food intake
(polyp ha gia ). With the hype rglycemia , the osm olar ity of
the blood and urtnetncreases, T he increased osmolarity
results in frequ ent urination (polyuria) a nd thirst. wh ich
leads to increased wa ter intake (polyd ipsia). Clinica lly,
most pat ien ts wit h ty pe I dia betes are yo unge r (ave rage
age at diagnosis being 14 yea rs), a nd they have a thin
body ha bitu s.

Type /I diabetes mellitus. By co nt rast, pa tients with
type II d iabetes a re us ua lly olde r than 40 yea rs of age at
diagnosis, a nd 80% to 90% of them are obese. In this
situa tion, it is though t tha t a decrease in the number of
insulin receptors or abnorma l postbinding molecula r
even ts rela ted to glucose uptake resu lts in glucose not
being a bsorbed by the body's ce lls. Thu s, pati en ts ar e
said to show "lnsulinresis tance " because serum insulin
levels a re usually withi n normal limits o r eve n eleva ted.
If the hyperglycemia is ta ken into accou nt, however, the
amoun t of circulating insulin is typically not as much as
wou ld be present in a norma l pe rson with a s imilar level
of blood glucose. Therefore, ma ny of these pati e nts a re
described as having a relat ive lack of insulin.

The symptoms assoc iated with ty pe II diabetes are
much mo re su bt le in compa riso n to those seen wit h type
I. The first sig n of ty pe II dia betes is ofte n detected with
routine hematologic examinat ion rat her than any spe­
cific patient complai nt. Ketoacidosis is almost never seen
in pat ients with type II d ia be tes. Nevertheless , man y of
the other co mp licat ions of diabetes a re st ill associated
with this fo rm of the disease .

Complication s, Many co mplications of diabetes me l­
litus are directly relate d to the microangi opathy ca used
by the disease. The microa ngiopat hy res ults in occ lus ion
of the sma ll blood vessels, prod ucing per ipheral vascular
disease. The resultant decrease in tissue perfusion results
in ischemia. The ischem ia predisposes the pat ient to
infection, particularly severe infections such as gan­
grene. Anot he r contribut ing factor is the impa irment of
neutrophil fun ct ion, pa rticularl y ne utrophil che motaxi s.

Amputation of the lower extremity often is necessar y
beca use of the lack of t issue perf usio n a nd the pa tient's
ina bility to cope with infection. Simila r vascular occlu­
sion may affec t the coron a ry arteries (which places the

729

pat ie nt at risk for myoca rdial infarction) or the ca rotid
a rteries a nd their bra nches (pred isposing the patient to
cerebrovascular accident, or stroke). W hen microvas­
cula r occl us ion a ffects the retinal vessels, blindness typ­
ica lly results. Kidney failure is the outco me of rena l blood
vessel involvement. If the ketoacidosis is not corrected in
type Idiabetes, the pa tient may la pse into a dia betic com a.

The ora l ma nifes tat ion s of dia betes me llitus a re ge n­
era lly limited to patien ts w ith type I diabetes. Prob lems
include perio donta l disease, w hich occurs more fre­
que nt ly and progresses more rapidly tha n in norma l
patient s. Healin g a fter surgery ma y be delayed , an d the
likelihood of infec tion is proba bly increased. Diffuse,
nontende r, bilat eral en largem ent of the pa rotid glan ds ,
ca lled diabetic sia la de nosi s (see page 404) , may be seen
in pati en ts with eithe r form of dia betes. In unco ntro lled
or poo rly con tro lled diabet ic patien ts, a str iking enla rge­
me nt and erythe ma of the atta ched gingiva has been
described (Figure 17- 30). In ad dition, these patients
ap pear to be more susceptible to ora l cand idia s is in its
va rious clinica l for ms (see page 189). Erythe matous can ­
did iasis, which a ppears as central pap illar y a troph y of
the dorsal tongue pa pillae , is reported in up to 30% of
these patients. Zygomycosis (see page 206) may occ ur
in pa tients with poorly co ntro lled type i dia be tes. An
inc reased p revalence of benign migra to ry glossitis ha s
also been asso ciated with typ e I diabetes. Xerostomia ,
a subjective fee ling of dr yness of the ora l mucosa , has
been repo rted as a co mp laint in one third of diabetic
pa tients. Unfortun ately, studies that a tte mp t to confirm
an a ctua l decrea se in salivary flow rate in dia bet ic
pati ents have produced con flict ing resu lts. Some st ud ies
show a decrea se in sa livary flow; so me, no difference
from norm al; and some, an increased saliva ry flow rate.

Figure 17-30 . Diabetes me llit us. The diffuse, strikingly ery­
themato us enlargement of the gingival t issues is an oral feature
that has been ident ified in diabetic patients.
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Treatment and Prognosis
For patie nts w ith type II d iab e tes . dietary modification
ma y be the on ly trea tment ne cessary. Usua lly. this co n­
sis ts of a red uction in the ca lo ric value of th e foods co n­
sum ed . w ith the go a l be ing we ight loss. Th e d ietary
changes ma y need to be coupled wi th a n o ra l hy po­
glycem ic agen t. suc h a s tolbutamide. chl orpropamide.
tol az a mide. o r g lybu ride. If these modalit ies do not con­
trol th e blood glucose leve ls. t reatment w ith ins u lin is
necessa ry.

For patients w ith type I diabetes . in ject ions of insulin
a re req uired to contro l blood glucose levels. Differe nt
types of insu lin a re market ed . each type ha ving di ffe rent
degrees of du rat io n and times of pea k ac tivity. Insulin
wa s prevto us ly ex t rac te d primarily fro m beef a nd po rk
pa ncreata . In so me pat ien ts. however . antibod ies de ve l­
o ped to this fo re ign prote in and rendered th e ins u lin use­
less . To ove rco me thi s prob le m. so me ph a rma ce ut ica l
co mpa nies have developed bra nds of insu lin tha t have
the molecul a r str uctu re of hum an ins ulin . Th is human
ins ulin is produced by ge ne tica lly e ngine ered bacteria
usin g recombin an t DNA techno logy.

The pat ient's sche d ule of ins u lin in jectio ns mu st be
ca refu lly str uctu red and mo nitored to p rovide optima l
contro l of b lood glucose leve ls. Thi s sc he d ule is ca refu lly
formu lat ed by the 'pa tient 's ph ys icia n a nd tak es into
accou nt s uc h factor s a s the pa tien t 's a ctivity level a nd
th e severity of the ins u lin de ficie ncy. It is imp erative tha t
adeq uate d ie ta ry ca rbo hydrates be ingested after the
administration of th e ins uli n; otherwise, a co ndition
kno wn as insulin s hock ma y occ ur. If ca rbo hyd ra te s a re
not co nsu me d after a n ins ulin in ject ion . the blood glu­
cose levels ma y fall to da ngerousl y low level s. The bra in
is virt ua lly dep endent o n blood g luco se a s its energy
so urce . If the blood glucose level dro ps below 40 mg/ d l,
the patient ma y go into s hoc k. Th is co ndi tio n can be
treated by adm inistra tion of s ub lingual dext rose pa ste.
int ravenou s infusion of a dex trose solutio n. or in jecti on
of gluc agon.

In summary. diabet es mell itu s is a com mon. co mp lex
med ica l p roblem with many co mp licat ions . The prog­
nosis is g ua rded. Studies suggest tha t st rict co ntro l of
blood glucose levels results in a slowi ng of the deve lop­
ment of the late co mplica t ions of type I diabetes (c.g ..
b lind ness. kidney da mage. neu ropathy) a nd reduces the
freq uency of th ese co mplica tio ns . Heal th care p rac ti­
tion ers s ho uld be awa re of the probl e ms these patien ts
may have a nd s ho uld be prepa red to dea l w ith the m.
Cons ultati on wit h the patient 's ph ysicia n ma y be neces ­
sa ry. pa rtic u larl y fo r patie nts w ith type 1 d iabetes w ho
s how poor blood g luco se cont ro l, have a ct ive infec tions,
or req uire extensive ora l surgica l proce dures.
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HYPOPHOSPHATASIA
Hypo ph ospha la s ia is a ra re meta bo lic bo ne disea se that
is ch aracter ized by a deficiency of tissue-n onspecific
a lka line phosphatase. At least 65 d istinc t muta tions of
the gene respons ible for a lkali ne phosphatase produc­
tion have been described. One of the first presenting signs
of hypophospha tasia ma y be the premature loss of the
primary teeth . presuma bly ca used by a lack of ce mentum
o n the root surfaces. In th e ho mozygou s autosomal
recessive form. th ere are rather severe ma nifestations,
and many of these patients a re ide nt ified in infa ncy. The
milder forms of th e d isease arc inhe rited in a n autosomal
domina nt or rec essive fashion. appea ring in child hood
or even adulthood. w ith va riable degrees of express ion.
Generall y. th e you nger the age of onset, the mo re severe
the ex pressi on of th e disease. The co mmo n fac to rs in all
types includ e the fo llow ing:

• Reduced levels of the bon e. liver. and kidney
isozyme of a lkali ne pho s pha tase

• Increa sed level s of b lood a nd urina ry phosp ho­
et ha nola mine

• Bone abno rma lities that resemble rickets
Most authori ties be lieve that th e de crea sed alka line

pho sphatase levels pr ob ab iy a re respon sib le for th e clin­
icall y ob served ab normalit ies. Alka line ph ospha ta se is
tho ug ht to playa role in the prod uct ion of bo ne . but its
preci se mechani sm of action is unknown.

Clinical and Radiographic Features
Four typ es of hypoph osphata s ia a re ge ne ra lly recog­
n ized , dep en di ng on the severity and th e age of onse t 01
the sy mpto ms:

1. Peri na ta l
2. Infa ntile
3 . Child hood
4. Ad ult
Perinatal lIy pol" lOsplmtasia. The perina tal form has

the most severe ma nifesta tion s. It is usu all y diagnosed
at b irt h . a nd the infa nt ra re ly s urvives for mo re than a
few ho ur s. Death is due to respira tory fa ilure. Marked
hypocalci fica tio n of the skeletal str uct ures is observed .

tn fantile hypophosphatasia . Babies affected by
infant ile hypophos pha ta s ia may a ppear no rma l up to
6 mo nths of age ; a fte r this time, they begin to s how a
fail ur e to g row. Vomiting and hy potonia ma y deve lop as
well. Skele ta l ma lfo rma tion s tha t suggest ricke ts are typ­
ica lly observed; these ma lfo rmat ion s include s hortened,
bo wed limbs. Defo rm ities of th e ribs pred ispose these
pat ien ts to pneu mo nia, a nd s kull deform ities ca use
inc reased intra crania l pr essure. Nephroca lc inosis and
neph ro lith ias is a lso prod uc e problem s to r th ese infants.
Rad iog raphs show a marked ly red uced de gree of os s ifi-
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cation w ith a prepon derance of hypomi nerali zed osteoid.
If these infant s sur vive, premature shedding of the decid ­
uous teeth is often seen.

Childhood hypophosphatasia. The childhood form is
usually detected at a later age and has a w ide range of
cl inical expression. One of the more consistent features is
the premature loss of the pr ima ry teeth without evidence
ofa significant inf lamma tory response (Figures 17-31and
17-3 2). The deciduous Incisor teeth are usually affected
first and may be the onl y teeth involved. In some patients ,
this may be the onl y expre ssion of the disease. The teeth
may show enlarged pu lp chambers In some instances, and
a significant degree of alveolar bone loss may be seen.
More severely affected pat ients may have open fontanelles
with premature fusio n of cranial sutures. This early fusion
occasionally leads to increased intracranial pressure and

Figure 17-31 • Hypo phosphatasia. Premature loss of the
mandibular anterior teeth. (Courtesy of Dr.Jackie Banahan.)

Figure 17-32 • Hypophosphatasia. This panoramic radiograph
shows the loss of the mandibular anterior teeth. (Courtesyof Dr.
Jackie Banahan.)
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subsequent brain damage. Affected patients typically have
a short stature,bowed legs, and a waddli ng gait. The devel­
opment of motor skil ls is often delayed.

Radiographically, the skull has the appearance of
"beaten copper," and it shows uniformly spaced, poo rly
defined , small radi olu cencies. This pattern may be due
to areas of thinning of the Inn er cort ical plate produced
by the cerebral gy ri.

Adult hypophosphatasia. The adu lt form is typi call y
mild. Patients often have a hi story of prematu re loss of
their pr imary or permanent dentition, and many of these
pat ient s are ede ntulou s. Stress fractures that involve the
meta tar sal bon es of the feet may be a presenting sign of
the condition, or an increased number of fractures asso­
ciated w ith relat ively min or tr auma may alert the clini­
cian to th is disorder.

Diagnosis
The diag nosis of hypophosph atasia Is based on the cli n­
Ical manifestation s and the finding of decreased levels of
serum alkaline ph osphata se and Increased amounts of
phosphoethanolam ine in both the ur ine and the blood .
Intere stingl y, as some pati ents grow older, serum alka­
line pho sphatase levels may app roach normal.

Histopathologic Features
The histopathologic evaluation of bone sampled from a
patient affected w it h the infanti le form of hypoph os­
pha tasia shows abundant producti on of poo rly mi nera l­
ized osteoid . In the chil dhood or ad ult form , the bone
may appear relatively normal or it may show an
increased am ount of wove n bone. w hich is a less mature
form of osseous tissue.

The histopathologi c examination of either a pr imary
or perman ent tooth that has been exfoiiated from an
affected pat ient often shows an absence or a marked
reduction of cementum that covers the root's surface
(Figure 17- 33). This reduced amount of cementum is
though t to predi spose to tooth loss because of the
inabil ity of peri odontal ligament fibe rs to attach to the
tooth and to ma inta in it in its normal position.

Treatment and Prognosis
The treatment of hypophosphata sia is essentially symp ­
tomatic because the lack of alkaline phosphatase cannot
be corrected. Attempts to treat this conditio n by infusing
alkaline phosphata se have been unsuccessful, presum­
ably because the enzyme functions wi thin the ceil rather
than in the extracellular environment. Basicall y. fractures
are treated w ith orthopedic surgery, foll owed by rehabil ­
itation. Prosthetic applia nces are Indicated to replace
missing teeth, but satisfactory results are not always pos­
sible because the alveolar bone is hyp opl astic. Because
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Figure 17-33 • Hypophosphatasia. This medium-power pho­
tomicrograph of an exfoliated tooth shows no cementum associ­
ated with the root surface.

Figure 17-34 . Vitamin D-resistant rickets. This radiograph of
an extracted tooth showsa prominent pulp chamber with pulp
horns extending out toward the dentinoenamel junction.

mutat ional ana lysis of DNA can identify carriers of the
defecti ve gene. pati ents and their parents should be pro­
vided with genetic counseling. As stated earl ier. the prog­
nosis varies wi th the onset of symptoms; the perinatal
and infantile types are associated w ith a rathe r poor out­
come. The childhood and adult forms are usuall y com­
pat ib le with a norm al life span.

VITAMIN D-RESISTANT RICKETS
(HEREDITARY HYPOPHOSPHATEMIA;
FAMILIAL HYPOPHOSPHATEMIC RICKETS)
After the use of vitamin D to trea t rickets became w ide­
spread. it wa s recognized that some individu als w ith
clinica l features characteristic of rickets did not seem to
respond to therapeut ic doses of the vita mi n. For th is
reason, this condition in these patie nts was called
vita min D- resista nt rickets. M ost cases of this rare
condition appear to be inherited as an X- linked domi­
nant trait; therefore. ma les arc usually affected more
severely than fema les. who presumably have atte nuated
feat ures because of Iyon lzat ion. ln the Uni ted States. this
condit ion occurs at a frequency of I in 20.000 births. In
add ition to the rach itic changes. these patients are also
hypoph osphatemic and show a decreased capacity for
reabsorpti on of phosphate from th e renal tubules. The
disorder is caused by mutations in a zinc metallo­
proteinase gene known as PHEX (pho sphate regulating
gene w it h endopeptidase act iv ity on the X ch romo­
some). Although the precise mechan isms of act ion of
this gene are unc lear. it appea rs to playa role in vi tami n
D metaboli sm.

In con trast. patients affected by the rare autosomal
recessive condition known as vita min D-dcpendent
r ickets exhi bit hypocalcificati on of the teeth . unlike

tho se wi th vitamin D-resistant rickets. Otherwise. the
two disorders have similar clinical features. Vitamin
D- dependent rickets is cau sed by a lack of I a-hydroxy­
lase. the enzyme responsibl e for convert ing the relati vely
inact ive vita min D precursor. 25-hyd roxycho lecalciferol
(calc ifedio l) to the active metabolite 1.25-dihydroxy­
cho lecalci fero l (calci triol) in the kidney. Therefore. these
pat ients respond to rep lacement therapy wi th active
vitamin D (calcltrtol) .

Clinical Features
Patients with vitamin D-resistant rickets have a short
stature. The upp er body segment appears more normal.
but the lower body segment is shorten ed. The lower limbs
are generally shortened and bowed.

Laboratory investigatio n reveals hypophosphate mia
wi th dimin ished renal reabsorption of pho sphate and
decreased int estin al absorpt ion of calci um. This typi cally
results in rachitic changes that are unr espon sive to
vitamin D (calcifero l). With aging. ankylosis of the spine
frequently develops.

From a dental standpo int . the teeth have large pulp
chambers. w it h pulp horns extending almost to the
dentinoenamel junction (Figures 17- 34 and 17-35). In
some cases. the cuspal enamel may be worn down by
attrition to the level of the pulp horn . causing pulpal
exposure and pu lp death . The exposure may be so small
that the result ing periapi cal abscesses and gin gival sinus
tracts seem to affec t what appea r to be ot herwise normal
teeth (Figure i 7- 36). Recent studies have also shown that
rnlcroclefts may develop in the enam el. giving the oral
microflora access to the dentinal tubules and subse­
quentl y to the pulp . One study examined a series of
affected child ren and found that 25 % of these pat ients
had mu ltiple abscesses involving the primary dentition .



CHAP T ER 17 . Oral Ma nifestatiolls oi systemtc Diseas es

Figure 17-35 • Vitamin D-resistant rickets. Ground section of
the same tooth depicted in Figure 17-34. A pulp horn extends to
the dentinoenamel junctio n. (Courtesy of Dr. Carl Witkop.)

Figure 17-36 . Vitamin D-resistant rickets. This patient
exhibits multiple nc nvital teet h with associated parulides. This
arose in the absence of caries or trauma.

Histopathologic Features
Microscopic examination of an erupte d tooth from a
patient with vitamin D-resistan t rickets usua lly shows
mar ked ly enla rged pu lp horns. The dentin appears
ab norma l a nd is cha rac te rized by the de position of glob­
ula r den tin , which often exhibits c1efting. The cle fts may
exte nd from th e pu lp cha mbe r to the dentinoenamel
junctio n. Microclefts are also seen w ithin the enamel.
The pulp freq uently is nonvita l, p res umably beca use of
the bacterial conta min a tio n associated wi th both th e
enamel and dentina l clefts.

Treatment and Prognosis
For a nor mal stature to deve lop, patients wit h vita min
D-resista nt rickets us ua lly need early trea tment with ca l­
citrio l a nd multip le dail y doses of phospha te. Endodontic
therapy is necessary for the pulpa lly involved teeth.
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Althoug h serum and urine calc ium levels must be mon­
itored ca refully to preven t nephrocalcinosis with its
potential for kidney damage, pat ients ge nera lly have a
normal life spa n.

CROHN'S DISEASE (REGIONAL ILEITIS;
REGIONAL ENTERITIS)
Crahn 's disease is a n inflam matory and probably an
imm un ologically mediated co nd ition of unknown cause
that pri ma rily affects th e dist al portion of th e sma il bowel
and th e proxima l co lon. It is now we ll established that
th e man ifest at ion s of Crohn's disea se may be seen an y­
whe re in the gastro intestina l t ract , from the mou th to the
anus. In addition, other extrai ntestinal sites of disease
invo lvement, such as the skin. eyes, and joint s. have also
bee n identifi ed . The ora l lesion s a re s ignificant becau se
th ey may pre ce de th e ga strointest inal lesions in as many
as 30% of the cases that have both ora l and gas t ro­
int estin al involvem en t. It is inter est ing tha t the preva­
len ce of Crohn's dis ease a ppears to be increasing, but
the reasons for this increase have not been determ ined.

Clinical Features
Most patients w ith Crohn's disease are teenagers w hen
th e disea se first becom es evide nt. Gas tro intest ina i signs
a nd sy mptoms usu ally include abdom ina l cra mp ing a nd
pa in, nau sea , a nd diarrh ea , occasiona lly accom pan ied
by feve r. Weight loss a nd mal nutr ition may deve lop,
which ca n lead to a ne mia, decrea sed growth, a nd sho rt
stature.

A wide ra nge of o ra l les ion s ha s been clinica lly
reported in Crohn 's d isease; however , ma ny of the ab nor­
mali ties described a re relat iveiy nonspecific and may be
associated w ith other condit ions that cause oro facial
granulomatosi s (see page 294) . The mo re prominent
find ings include diffuse or nodu la r swelling of the ora l
a nd periorai tissu es, a cobblestone appea ra nce of the
mu cosa , a nd deep, gran ulomato us-appea ring ulcers .
The ulcers a re ofte n linea r an d develop in the bucca l
ves tib ule (Figu re 17- 3 7). Soft tissu e swell ings that
resem ble de nture-re lated fibrou s hyper plasia may be
seen , a lthough the lesion s occur in de nta te indiv idua ls.
Another manifestat ion th at ha s been reported is a ph­
tho uslike oral ulceration s, a lthough the s ignifica nce of
th is find ing is uncer tain beca use aphtho us ulcera tions
a re found ra ther frequent ly in the ge ne ral po pulation ,
including th e same age gro up tha t is affected by Crohn's
disease. One la rge st udy showed no difference in the
prevalence of ap ht ho us ulcers in patients with Crohn's
disease co mpared with a co ntrol po pulation . Less than
1% of patients with Crohn 's d isease may deve lop diffuse
sto matitis , with so me cases a pparent ly caused by
Staphylococcus aureus, an d others be ing nonspecific.
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Figure 17- 37 . Crohn's disease. This patient has a linear ulcera­
tion of the mandibular vestibule. An adhesion between the
alveolar and labial mucosae was caused by repeated ulceration
and healing of the mucosa at th is site.

Figure 17-38 . Crohn 's disease. This medium-power photo­
micrograph of an oral lesion shows a nonnecrot izing granuloma in
the submucosal connective tissue.

Histopathologic Features
M icroscopic examinat ion of lesiona l tissue obtai ned from
the intest ine or from the oral mucosa should show non­
necrotizin g granulomatous inf lammation with in the sub­
mucosal connective tissue (Figure i 7-38). The severi ty of
the granulomato us inflammation may vary tremendously
from patient to patient and from various sites in the same

pat ient. Therefore, a negati ve biopsy result at anyone site
and time may not necessari iy rule out a diagnosis of
Crohns disease. As wi th the clinical lesions, the histo­
pathologic pat tern is relative ly nonspecific, resembling
orofacia l granuiomatosis. Special stains shou id be per­
form ed to ruie out the possibtlltv of deep tungai infection,
tert iary syphilis, or mycobacter ial infect ion.
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Treatment and Prognosis
Most pat ients w it h Crohn's disease are in it iali y treated
medicali y w ith a sulfa ty pe of dr ug (sul fasalaz tne), and
some pat ients respond we il to this medication. With
moderate to severe involvem ent, systemic prednisone
may be used and is often effec tive, part icularly when
comb ined wi th the immunosupp ressive dr ug, azath io­
prine. Sometimes the disease can not be mai ntained in

remiss ion by medica l thera py, and co mpl ica tions
deve lop that requ ire surgical interve ntion . Complications
may include bowel obst ruct ion or fistuia or abscess for­
mati on. if a significant segment of the termin al ileum has
been removed surgicaliy or is invo lved wi th th e di sease.
pe riodic injec tio ns of vitam in B12 ma y be necessary to
prevent megaloblastic anemia seconda ry to the iack of
ab ility to absorb the vita mi n. Sim ilar supp lementat ion at
ma gnesium , iron , the fat - solub le vitami ns and folate may

also be required because of mal absorpti on.
Oral lesions have been reported to clear w ith treatment

of the gastrointesti nal process in many cases. Occasion­
ali y persistent oral uicerati ons w ili develop , and these may
have to be treated wi th topica i or intraiesional cortico­
steroids. Systemic thalidomide has been used successfully
to manage refractory oral ulcers of Crohn's disease.

PYOSTOMATITIS VEGETANS
Pyostomatitis vegetans is a relatively rare condition that

has a controversi al history. It has been associated in the
past wi th di seases such as pemphigus or pyodermat itis
vegetans. Most investigators today, how ever, believe that

pyostom atit is vegetans is an unusua l oral expression of
inflammatory bowel disease. particu lar iy ulcera tive
colitis or Crohn 's dis ease. The pathogenesis of the con­
dition. li ke that of inflam mato ry bowei disease, is poorly
understood. A few patients with pyostomatitis vegetans
have also been noted to have one of several conc urrent
liver ab normalities.

Clinical Features
Patients w it h pyostomatitis vegetans exhibit character­
ist ic yellowish. sligh tly elevated, linear, serpentine pus­
tules set on an ery thema tous ora l mucosa. The lesions
primarily affect the buccai and labia l mucosa . soft palate.
and ventra l tongue (Figures 17-39 and 17-40). These
iesions have been calied "s nail track" ulcerati ons.
although in most instances the lesions are probabiy not
t rul y ulcerated. Oral discomfort is variabie but can be
surprisi ngly mi nimal in some patients. Th is var iat ion in

symptoms may be related to the number of pustules that
have rupt ured to form ulcerat ions. The ora l les ion s may
appear concu rrent ly with the bowel symptoms. or they
may precede the int estina l invo lvement.
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Figure 17-39 • Pyostom atitis veget ans. The characteristic
lesions are seen on the buccal mucosa, appearing as yellowish­
white pustu les.

Histopathologic Features
A biopsy specimen of an oral lesion of pyostomat iti s veg­
etans usuail y shows marked edema, causing an acan­
tholyt ic appearance of the involved epithelium. This may
be the result of the accumulation of numerouseosinophils
within the spinous layer, often forming intra epith elial
abscesses (Figure 1'7-41). Subepi thelial eosinop hilic
abscesses have been reported in some instances. The
underlying connective tissue usually supports a dense
mixed infil trate of infl ammatory cel ls tha t consists of
eosinophils, neut rophi ls, and ly mphocy tes. Peri vascula r
inflammation may also be present.

Treatment and Prognosis
Usual ly, the inte st inal signs and symptoms of in flamma­
tory bowel disease are of most concern for pati ents with
pyostomatit is vegetans. Medical management of the
bowel disease with sulfasalazine or systemic cortico­
stero ids also produces clearing of the oral lesions (see
Figure 17-40). Often the oral lesions clear w it hin days
after systemic corticosteroid therapy Is begun, and they
may recu r if the medicati on is w it hdraw n. If the bowe l
symptoms are relatively mild , the oral lesions have been
reported to respo nd to topi cal therapy w ith some of the
more potent corticostero id preparations.

UREMIC STOMATITIS
Patients who have either acute or chronic renal failure
typica ily show markedly elevated levels of urea and other
nitrogenous wa stes in the blood stream. Urem ic stom­
atit is represents a relative ly uncommon comp licat ion of
renal failu re. In two ser ies tha t includ ed 562 patient s w it h
renal failu re, only eight examp les of th is ora l mucosal
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Figure 17-40 • Pyostomatitis vegetans. A, Characteristic "snail
t rack" lesions involve the soft palate. B, Same patient afte r 5 days
of prednisone t herapy. (From Neville BW, Laden SA, Smit h SEt
et al: Pyostomatit is vegetans, Am ) Dermatopatho/7:69-77, 1985.)

condition we re docum ent ed . Nevertheless, for the
patients in whom uremic stomatitis develops, this can be
a pain ful disorder. The cause of the oral lesions is unclear,
but some investigators suggest that urease, an enzym e
pro duced by the oral micro flora, may degrade urea
secreted in the saliva. This degradation results in the lib­
erat ion of free ammonia, which presumably damages the
oral mucosa.

Clinical Features
Most cases of uremic stomatitis have been reported in
patients wit h acute renal fai lu re. The onset may be
abrupt, wit h white plaques dist rib uted predomi nantly on
the buccal mucosa, tongue, and floor of the mouth (Figure
17-42). Patients may comp lain of unpleasant taste, oral
pain, or a burn ing sensat ion with the lesions, and the cli ­
nician may detect an odor of ammonia or urine on the
patient' s breath. The cli nica l appearance occasionally
has been known to mimi c oral hairy leukoplakia.

A

B
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Figure 17-41 • Pyosto mat it is vegetans. Medium-power
photomi crograph showing intra epithe lial abscesses comprised of
eosinophi ls.

Treatment a nd Prognosis
In som e in stan ces, uremic stomat it is may clear within a
few days afte r renal dial ys is, a lthough such reso lution
may tak e place ove r 2 to 3 weeks. In other instances ,
treatment with a mildly a cidic mouth rin se , suc h as
diluted hydrogen peroxide, seems to clear the orai
lesions. For contro l of pain while th e iesions hea l,
patients ma y be given pa lliative th erapy with ice chips
or a topical anesthetic, such as viscous lidoca ine or
dyclon ine hydrochl oride. Although ren a l fa ilure itself is
life threatening. at least one exa mple of a uremic plaque
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BELL'S PALSY (IDIOPATHIC SEVENTH NERVE
PARALYSIS; IDIOPATHIC FACIAL PARALYSIS)
Bell's pal sy is a dramati c but self-limiting. unilateral
facial pa ralys is. A var iety of potentia l tri ggering events
are known (Box 18- I ), although a tri gger cannot be iden­
tified in at least one fourth of all cases. The precise cause
remains unclear, but familial occurrences have been
reported and suspected causes include reactiva tio n of
herpes simp lex or zoster in the geniculate gang lio n.
nerve demye linatio n, nerve edema or ischemia, autoim­
mune damage to nerves, and vasospasm of vesselsasso­
ciated with nerves.

A similar presenta tion can be seen with obvious
damage to the facial nerve (e.g.. from facia l and salivary
gland tumors or from severance of the nerve caused by
trauma or surgery) . When the cause is known, the term
Bell's pals y is not usually used.

Bell 's pa lsy is diagnosed in 24 of every 100.000 per­
sons each year. with increased frequency in the rail and
winter seasons. In demyelina ting diseases, such as mul­
tiple scleros is (MSJ. it occurs much more frequent ly

Box 18-1 Triggering Events or Phenomena
Related to Bell's Palsy

• Acute otitis media
• Atmospheric pressure change (diving, flying)
• Exposure to cold
• Ischemia of the nerve near the stylomastoid foramen
• local and systemic infections (viral, bacterial, fungal)
• Melkersson-Rosenthal syndrome
• Multiple sclerosis (MS)
• Pregnancy (third trimester. early eclampsia)

(I in 5 cases), usually appear ing late in the disease but
occasionally being the first symptom. Rarely, other
anatomic sites also w ill become paralyzed. usually in
persons with Me lkersson-Rosenthal syndrome (see
page 295), Lyme disease (Borrelia burgdorferi infection,
Lyme periphera l facial palsy. tra nsien t facia l nerve
palsy), or sarco idosis.
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A

Figure 18 -1 • Bell's palsy. Paralysis of the facial muscles on the patient's left s ide. A. The pat ient is
try ing to raise his eyebrows. B, The patient is attempting to close his eyes and smile. (Courte sy of
Dr. Bruce B. Brehm.)

B

Clinical Features
People of JII ages are susceptible to Bell's palsy. but
middle-aged people are affected most frequent ly. Women
are affected more often (71% ) tha n men. Childhood
involvement is usually associated with a viral infection.
Lyme disease. or earache.

Considerable variation exists in the severity of signs
and symptoms . The palsy is characterized by an abrupt
loss of muscular con tro l on one side of the face, Imparttng
a rigid mask- like appearance and resulting in the
inability to smile. to close the eye. to wi nk. or to raise the
eyebrow (Figure 18-1). A few patients. espectal ly those
wi th MS. experience prodromal pain on the affected side
before the onset of para lysis. Infrequent ly. bilateral
involvement is seen. The paralysis may take several
hours to becom e complete. but pat ients frequently
awaken in the morni ng wi th a full - fl edged case. W hen
vertigo or tinnitus is a major symptom, an occult herpes
zoster ear infect ion shou ld be suspected. and the diag­
nosi s may be changed to Ramsay Hunt syndro me (see
pJge 223).

The corner of the mouth usuall y droops. causing
saliv a to drool onto the skin. Speech becomes slurred and
taste mJy be abnorma l, Because the eyelid cannot close.
conjunctiva l dry ness or ulceration may occur.

Treatment and Prognosis
No universall y preferred treatment exists for Bell 's palsy.
Histamine and other vasodilators mJy shorten the dura­
tion. as will systemic corticostero ids and hyperbaric
oxygen therapy. Surgical decompres sion of the intra­
temporal facial nerve is used in select cases. Topical
ocular antibiotics and arti ficial tea rs may be required to
prevent cornea l ulcera tion. and the eyelid may have to
be taped shut.

Symptoms usuall y begin to regress slowly and spon­
taneously w ithin I to 2 months of onset: more severe
cases take longer. as do those in olde r patie nts. Overall.
mo re than 82 % of pat ients recover completely wi thin
6 months. Residual symptoms tha t remain after I year
wi ll probably remain indefinitely. Recurre nce is rare.
except in Melkersson- Roscnthal syndrome.

TRIGEMINAL NEURALGIA
(TIC DOULOUREUX; TIC)
The head and neck region is a common site for neuralgias
(pain extending along the course of J nerve) (Box 18-2).
Because facial neuralgias produce pain that often mimics
pain of dental origin, the dental profession is frequently
called on to rule out odontogenic or inflammatory causes.
Trigem inal neuralgia, the most serious of the facial neu-
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Box 18-2 Types of Facial and Cervical
Neuralgias

• Atypical pain/neuralgia
• Geniculate neuralgia
• Glossopharyngeal neuralgia
• Migrainous neuralgia
• Occipital neuralgia
• Paratrigeminal neuralgia of Raeder
• Postbe rpetic facial neuralgia
• Sphenopalatine ganglion neuralgia
• Superior laryngeal neuralgia
• Trigeminal neuralgia
• Tympanic plexus neuralgia

ralgias. is characteri zed by an extremely severe electric
shocklike or lancinating (sharp. jabbing) pain limited to one
or more branches of the tr igeminal nerve. It is often idio­
pathic but is usually associated w ith pathosis somewhere
along thecourse of the nerve. Occasionally. trigeminal neu­
ralgia results from a brainstem tumor or infarction.

Trigeminal neuralgia is diagnosed In 6 of every 100.000
persons each year. but it develops in 4% of persons w ith
multiple sclerosis (MS), Moreo ver. patients with neuralgia­
inducing cavitat ional osteo necros is (NICO) of the jaws
(see page 746), Gradenigo synd rom e (suppurative ot it is
media . trigeminal nerve pain. abduc ens nerve palsy), and
chronic paroxysmal hemicrania-tic syndrome, may have
pain so similar as to be indi stinguishable from trigem­
inal neura lgia.

Because so many of its fea tures are consistent with a
central nervous system (CNS) disease. t rigemina l neu­
ralgia has been called "a pain syndrome with a per iph ­
eral cause but a cent ral pathogenesis." The serio usness
of the disorder is underscored by the fact that It has one
of the highest suicide rates of any disease.

Clinical Features
Trigeminal neural gia characterist ically affects individ­
uals older than 40 years at age (average age at onset: 50
years), altho ugh it may affect persons asearl y as puberty.
Women are affect ed slightly more often than men. and
the right side is involved more often than the left. Any
branch of the tr igeminal nerve may be involved. but the
oph thalm ic division is affect ed in only 5% of cases. More
than one bran ch may be involved and the pain is occa­
sionally bilateral.

Specific and strict criteria must be met for an accu­
rate diagnosi s (Box 18- 3). if the pain patte rn does not
meet these criteria. a di fferent diagnosis should be con­
sidered. Wh en these cr iteri a are partia lly ful fi lled . alter­
nat ive term s such as atypica l t rigeminal neuralgia. atyp ­
ical facia l pai n. and atypical facial neura lgia are applied.
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Box 18~3 Necessary Criteria for a Diagnosis
of Trigeminal Neuralgia

• The onset of a pain "attack" isabrupt. often initiated by a
light touch to a specific and constant trigger point.

• The pain is extreme. paroxysmal. and lancinat ing.
• The duration of a singlepain "spasm" is less than

2 minutes. although the overall attack may consist of
numerous repeatingspasms of short duration.

• For several minutes after an attack (the "refracto ry
period"). additional attacks usually cannot be brought on
by touching the trigger point.

• The pain must be limited to the known distribution of one
or more branches ofthe trigeminal nerve with no motor
deficit in the affected area.

• The pain is dramatically diminished. at least initially. with
the use of carbamazepine.

• Spontaneous remissions occur. often lasting more than
6 months. especially duringthe early phase of the disease.

In the ear ly stages. the pai n of tr igeminal neura lgia is
rat her mild and is descr ibed by the pati ent as a tw inge.
dull ache, or burn ing sensation . There are long. asymp­
tomat ic ref ractory periods betwee n painfu l attacks . With
time, the attacks occur at more frequent intervals and the
pai n becom es increasingly intense. At this point. pat ients
often state that the pain is like "a lightning bo lt" or a "hot
ice pick jabbed int o the face."

Although indivi dual pain s or pain spasms last only a
few seconds. several attac ks may follow each other for
up to 30 minu tes of rapidly repeating volleys. Patients
often clutch at the face and experience spasmodic con­
tract ions of the facial muscles during attacks. a feature
that long ago led to the use of the term tic douloureux
("painful jerk ing") for th is disease. The paroxysmal facia l
pain is occasionall y accompa nied by excess lacrimation.
conjunctival injection. and intense headache. This pres­
entati on may represent the SUNCT (short- lasting. uni ­
late ral. neuralgiform headache wi th conjunctival injec­
t io n and teari ng) syndrome rather than tr igemi nal
neuralgia.

Whe n an obvio us trigger point is present in tri gem­
inal neuralgia. a pain attack may be brought on by a stim­
ul us to the area as mil d as a breeze. a gent le movement,
or a feat her-light touc h. Trigger po in ts are found most
frequent ly on the nasolab ial fold. the vermilion bord er of
the lip. or the midfacia l and periorbi tal skin. Intra oral
tri gger point s are uncommon but do occur. especially on
the alveolus.

Histopathologic Features
No un ique histopa thologic characteristic to the nerves in
trigemina l neuralgia exists. althou gh the trigger point s
may show fibrosis and Infiltrati on by small numbers of
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Box 18-4 Intracranial Neurosurgica l Therapies
for Trigemi'la l Neura lgia

• Inject ion of caustic material near nerves leaving or enter­
ing the gasserian ganglion (glycerol rhizo tomy)

• Removal of skull base bony irregularit ies impinging on
trigem inal nerve (decompression)

• Repositioning of blood vessels impinging on trigem inal
nerve (microvascu lar decompression)

• Selective destru ct ion of the sensory fibers of the ne rve by
crushing or by the application of heat (percuta neous
radiofrequency rhizotomy)

• Severing the trigeminal sensory roots (ne urectomy)

chronic in flammatory cells . Focal areas of myelin degen­
erat ion have been repo rted withi n the gasserian ganglion
and along the course of the cran ial nerve itself. but these
also have been occasionally seen in persons w ithout
trigeminal neura lgia. MS patients w it h tr igeminal neu­
ralgia show unique amorphou s plaqu es in the ganglio n.

Treatment and Prognosis

The init ial treatment for trigeminal neuralgia is medical.
Topica l capsaicin cream (a nocicepti ve substance-P sup­
pressor) over the affecte d ski n may be effective . Anti­
convulsant medication s (phenytoin, carbarnaze plne,
gabapentin) often are effective in pain contro l. pro bably
because they decrea se co nd ucta nce in Na + cha nne ls a nd
inhibi t ectopic (ari sing from abnormal site s) discharges.
These drugs. unfo rt unately. often have severe side effec ts
and may not be tolerated long. Mo reover. the pain usu­
all y return s upon discontinuance of the medica tion .

Various neurosurgica l procedures also are effecti ve in
severe or refractory cases. especiall y in you nger patients
(Box 18-4). and recent reports have shown some success
w it h gamma kn ife radi osurgery of the gasserian ganglion
and its associated nerves.

Neuros urg ical methods pro vide relie f for years in the
maj ority of trigemina l neu ralgia pat ients . Repeated sur­
gical proc edures often are necessary. however. and tech ­
niques that deli berately damage neural ti ssues leave the
patient with a sensory deficit. After surgery. up to 8% of
pati ents develop distorted sensations of the facia l skin
(facial dysesthes ia) or a combinati on of anesthesia and
sponta neous pain (anesthesia dolorosal.Overal l, lo ng­
term success from surgical procedures is 70 % to 85%.

GLOSSOPHARYNGEAL NEURALGIA
(VAGOGLOSSOPHARYNGEAL NEURALGIA)
Neuralgia of the ninth cranial nerve. glossopharyn geal
neuralgia . is simi lar in every way to trige mi nal neuralgia
(seeprevio us topic) except in the anato mic location of the
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pain . Some unfortunate individuals have a combination
of giossopharyng eal neuralgia and trigemina l neuralg ia.

Glossophar yngea l neuralgia is rare. occurri ng only
once for every 100 cases of tr igeminal neura lgia. The pain
also may affect sensory areas supplied by the pha ryn­
geal and au ricular branches of the vagus nerve. As wi th
trigeminal neuralgia . the cause is unknow n.

Clinical Features

The age of onset for glossopharyngeal neuralgia var ies
from 15 to 85 years. but theaverage age is 50 years. There
is no sex predilection. and only rarely is there bilateral
involvement. The paroxysmal pain may be felt in the ear
(tympanic plexus neuralgia) . infra -au ricular area. tonsil.
base of the tongue. posterior mandib le. or lateral wa ll of
the pharyn x; however. the patient often has difficulty
localiz ing the pain in the oropharynx.

The episodic pain in thi s uni late ral neuralgia is sharp.
lancinatin g (jabbing) and ext remely int ense. Atta cks have
an abrupt onset and a short du rati on (30- to 60-seeond
burs ts that may repea t for 5 to 30 minu tes) . Talking .
chew ing. swallowing. yawning . or touchi ng a blunt
instru ment to the tonsil on the affec ted side may precip­
itate the pai n. but a defin ite trigger zone is not easily
identi fi ed. Because the pain is related to jaw movement.
it may be difficult to dif ferent iate it from the severe pain
of tempo romandibula r join t dysfunct ion (TMD) .

Patients frequentl y po int to the neck im mediately
beiow the angie of the mandi ble as the site of greatest
pain. but trigger points are not found on the external skin.
except wi th in the ear canal. Rarely . syncope. hypoten­
sion. seizures. arr hyt hmia, or cardia c ar rest may accom­
pa ny the paroxysma l pain. as may cough ing or exces­
sive salivat ion. The cl inician shou ld be careful to ru le out
Eagle syndrome (see page 22) before applying the glos­
sopharyngeal neuralgia diagnos is.

Treatment and Prognosis

As in trigeminal neuralgia . glo ssoph aryngeal neura lgia
is subj ect to unpredictable remis sions and recurrences.
It is not unusual during the early stages for remiss ions
to last 6 months or more. Painfu l episodes are of vary ing
severity but generally becom e more severe and mo re fre­
que nt with time.

About 80% of patie nts experience immediate pain
relief when a top ical anestheti c agent is applied to the
ton sil and pharynx on the side of the pai n. Because th is
relief lasts only 60 to 90 minute s. it is used mo re as a
diagnostic tool and emergency measure tha n a long-term
treatment. Repeated application s to a tr igger poi nt for
2 or 3 days may extend the pain-free episode enough to
allo w the pat ient to obtain much needed rest and nutri­
tion. Carbama zepine. oxcarba zeplne , baclo fen , pheny­
to in. larno trtgi ne, or resecti on of the glo ssopharyngea l
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nerve may relieve the neuralgic pain for a long period.
but no therapy is considered to be uniformly effective or
even adequate.

ATYPICAL FACIAL PAIN (ATYPICAL FACIAL
NEURALGIA; IDIOPATHIC FACIAL PAIN;
ATYPICAL TRIGEMINAL NEURALGIA;
TRIGEMINAL NEUROPATHIC PAIN)
Atyp ical facia l pain is a persistent pain in the maxillo­
facial region that does not fit the diagnostic criter ia of
any othe r oro facia l pai n and has no identifiable cause.
In othe r words. it is a diag nosi s of exclusion and its use
by the clinician imp lies that all pote nt ial causes of pain
have been rul ed out (Box I B-5). Alt hough not the most
common facial pain. this condit ion is the facia l disease
that most often brings a pat ient to a pain clinic. No
acceptab le populat ion studies are availab le.

Atypical facial pain is such a difficult diagnostic and
therapeutic condition that pati ents tra vel from one health
professional to another and receive many different diag­
noses and treatments in a frustrated attempt to find relief.
Patients are often described as being neuroti c (" hyste r­
teal") and suffering fro m hypochondriasis. obsessive­
compulsive disorder. anxiety disorder. depression. or a
"lack of insight ." W hether this is tru e or not . the strong
emot ional overto nes of this condition make it difficult to
distinguish functional (psychog enic) from organic (phys­
iologic) pain .

Clinical Features
Atypical facia l pain affects women far more freq uently
than men. It usuall y develop s during the fourth through
sixth decadesof life . but can occur asearly as the teenage
years. The pain may be local ized to a small area of the
face or alveolu s (atypical odontalgia. "phanto m"
toothache) but more frequentl y affec ts most of a quad­
rant and may extend to the temple. neck. or OCCipital
area. Pa tients have great difficulty describing the pain.
but most often portray it as a continuous. deep. diffuse.
gnawing ache. an intense burning sensation. a pressure,
or a sharp pain . It is important to differentiate the pain
from trige mina l neuralgia (see page 742).

Bilateral involvement occasiona lly occurs and the
pain is frequent ly initiated or enhanced by ora l surgery
and restorat ive dental wor k. The mu cosa of the affec ted
quadra nt appears normal but typ ically contains a zone
of increased temperature, tenderness. or bone marrow
acti vit y (vhot spot" on tech netium 99m MOP bone scan).
Radiographic changes are not present.

Treatment and Prognosis
Occasional cases of spontaneous remission are noted,
but the great majority of atypical facial pain pat ients w ill
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Box 18- 5 Diseases That Must Be Rllled Out
Before Ma/<illg a Diagnosis of Aty pical
Facial Patn/Neuralgia

• Allergy of sinuses

• Cracked tooth syndrome

• Headache with referred pain to face

• Impingement of bone or blood vessel on nerve

• Infection: dental, periodontal , sinuses, ear

• Ischemic and inflammatory marrow disease

• Myofascial pain

• Neuralgias. ot her

• Temporomandibular joint disorder

• Trauma to nerve ( including t raumatic neuroma)

• Tumors

obtain litt le relief w ithout therapy. Symptom s tend to
become more intense gradually. and pat ients become
irr itable. fatigued. and depressed. Mos t patients are not
benefited substantially from the drugs used for tr igem­
inal neuralgia. alt hough the new anticonvulsant. gaba­
pcnnn , dramat ically reduces the pain in one third of
affected pati ents. Opioid analgesics (codeine. fentanyl,
hydrocodone, morph ine. oxycodone) may be of consid ­
erable benefit but thei r effect iveness often dimin ishes
over time and, of course. they are associated wit h the
risk of abuse and add icti on.

The tr icyclic antidepressants (ami tr iptyli ne. nor­
trip tyline) are popu lar therap ies for neuropathic pain .
They appear to block reuptake of norepinephrine and
seroto nin. transmitters released by pain-modula ting sys­
tems in the spinal cord and brain stem. thereb y al low ing
long periods of diminished neural activity. Other ant ide­
pressants (such as the select ive serotonin reuptake
inhi bitors. paro xetine and citaloprarn) are generall y not
as effect ive as the tr icyclic antidepressants for managing
atyp ical facia l pain . although some patients may respond
to this therapy. It is important to remember. however. that
ant idepre ssant medications may be qui te hazardous to
the frail elderl y or to patients with coro nary disease.
When a locali zed area (usually alveolar) of tenderne ss
can be found in the quadra nt of pai n. the appli cation of
topical capsaici n or in jecti on wi th local anesthetics may
be temporaril y beneficial, Psychotherapy, behavio r mod ­
ification, transcutaneous electric nerve stimulation, and
sympathetic nerve block s are helpfu l in a subset of
patients with atypical facial pain .

The frequent fail ure of medical treatment for atypical
facial pain may lead to surgica l interventi on. usually the
remova l of a portion of the affected tri gemina l nerve
branch or the injection of a caustic solut ion (phenol.
glycerol . alcoho l) in to the nerve. designed to destro y a
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po rtion of the nerve. These therapies of ten provide relief
for several weeks or mon th s, but seldo m is there perma­
nent cure. Surgica l exp loration of the marrow sur­
rou nd ing a large nerve may discover diseased marrow,
w hich , if removed , may reduce the pain, tempo rarily or
permanent ly (see following topic).

NEURALGIA-INDUCING CAVITATIONAL
OSTEONECROSIS (NICO; ALVEOLAR
CAVITATIONAL OSTEOPATHOSIS; ISCHEMIC
OSTEONECROSIS; BONE MARROW EDEMA)
Ischemic os teonecrosis is a bone disease characterized
by degeneration and death of ma rrow and bone from a
slow or abr up t decrease in marrow blood flow. Along
with its lesser varian ts, bone marrow edema and regional
ischemic osteoporosis, it is one of the most common bon e
diseases in humans, but only recentl y has it been appre­
ciated asa disorde r of the head and neck region . Numerous
local and systemic factors are assoc iated w it h ischemic
damage to marrow (Box 18- 6) , the most com mon being
an hereditar y (autosomal do minant) tendency toward
blood clot format ion withi n blood vessels . Bone is par­
ticularly suscept ib le to th is problem, w hich in the jaws
may be accentuated by denta l in fection s and th e vaso­
const rictors in local.anesthet ics.

The ischemia and infarcti ons of osteonecrosis are typ­
ically associated w ith pain, ofte n w ith an ill -defi ned neu­
ralgic or neuropathi c cha racte r. Because of this , pre­
sumed examples of thi s process in the jaws have been
referred to as neuralgia - inducing ca vita tiona l os teo­
necrosi s (NICO). NICO is Included in th is chapte r because
of its strong association w ith pain , bu t it should be
rem emb ered tha t osteonecrosis is not necessar ily a
pai nfu l con di tion and our understanding of this disease
is sti ll incomplete.

Ischemic osteonecrosis most of ten affects the hips,
maxill ofacial bo nes, and knees. N ICO has been foun d in
I of every 11,000 adults , a prevalence rate similar to th at
of hip cases. The NICO preva lence rate fo r women ( I per
2000) Is much higher than th e rate for men (I per
20,000) .

Clinical and Radiographic Features
NICO characteristica lly affects wo men 35 to 60 years of
age but has been diagnosed in men and in teenagers.
Th ird molar regions are af fected in half of all cases but
any alveo lar site may become Involved, as may the wa ll s
of the sinuses and the mandibu lar condyle. At least one
third of pati ents have more than one maxill ofacia l si te of
involvement . and 10 % have lesions in all four alveola r
quad rants.

Patients often have trouble describ ing and loca liz ing
th eir pain, w hic h ca n be interm itte nt o r con stant , deep
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Box 18-6 Diseases and Phenomena Associated
With Ischemic Osteon ecrosis

COMMONLY ASSOC IATED

• Coagu lat ion d isord ers (th rombo philia, hypofibrinolysis)

• Alcohol abuse
• Trauma
• Predn ison e, pred nisolone
• Estrogen, pregn ancy
• Sickle cell d ise ase
• Lu pu s e ryt hematosus
• Cance r chemotherapy (including prednisone)

LESS COMMONLY ASSOCIATED

• Tobacco use
• Arter iosclero sis
• Deep sea diving ("bends")
• Shwartzman reaction (serum sickness)

RARELY ASSOCIATED

• Osteomyelitis
• Starvat ion (e.g., anorexia nervosa)

or superf icia l, aching or sharp, mi ld or ext remely intense.
Most often the pain is described as a deep ache or sharp
bone pain. It ty pically begins as quite mild and vague,
inc reasi ng slowly in freque ncy and inten sit y over mon ths
and years, but may also have a sudden onset , especially
after a dental procedure using vasoconstrictors in the
anes th eti c. The pain may roam in the gene ral anatomic
area or be referred some distance from the affected bone
(neck , shoulder) . Ma ny describe pressure and deep
burni ng sensat ions, and local anesthesia typ ically
relieves the pain .

Osteonecro sis is not visualized readily on radio­
grap hs, bu t w hen visible it usually appears as an area of
regional osteoporosis or il l-defin ed radio lucency, often
with irregular vertical remnants of lamina du ra repre­
senting old extra ct ion sites (Figure 18-2 ). Occasional
lesions show an adm ixture of irregular sclerotic and
radiol ucent areas (ischemic osteo scl erosis), or th ere may
be a faint central sclerot ic oval surrounded by a thi ck
radiolucent circle whi ch is, in turn , surr ounded by a thi ck
but faint sclerot ic ring (hul l's eye lesio n). More tha n 60%
of the lesions will exhibi t a hot spot of increased isotope
uptake wi th the techneti um 99m M DP bon e scan (Figure
18-3) .

Histopathologic Features
The micro scopi c a ppea ra nce of ischemic osteonec rosis
depends on the du ration and inten sit y of the diminished
marrow blood flow. The featu res of bon e marrow edema
inclu de d ilated marrow ca pilla ries a nd slnus o ids , se rous
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Figure 18-2 • Neuralgia-inducing cavitational osteonecrosis
(NICO) . Periapical radiograph demonstrates an oval radiolucency
in the third molar region and thin lamina dura remnants (residual
socket) more anteriorly.

Figure 18-4 • Neuralgia-inducing cavitational osteonecrosis
(N ICO). Photomicrograph showing ischemic myelofibrosis with a
sprinkling of chronic inflammatory cells and serous ooze.

ooze (plasmostasis) around blood vessels and adipo­
cytes, w ispy fibrous streaming (is chemic myelofibrosi s)
between fat cells. areas of dense fibrosis (intramedullary
fibro us scar). and a ligh t spri nk ling of chronic inflam­
matory cells in regions of myelofibrosis (Figure 18-4) .
Bony trabeculae usually remain viable at this stage but
are inactive. thin. and often widely spaced.

Degenerative extracellular cystic spaces (cav ita tio ns)
are commonly seen and may dominate the picture. even­
tua lly coalescing to form spaces large enough to extend
from cortex to cortex (Figure 18-5). Focal areas of
marrow hemorrhage (microi nfarction) are freq uent ly
present and considered by some to be pathog nomonic
for osteonecrosis.
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Figure 18-3 • Neuralgia-inducing cavitational osteonecrosis
(NICO) . Technetium 99m bone scan reveals multifocal and exten­
sive NICO involvement (hot spots) years after extraction of the
entire dentition for "atypical facial pain.~ None of the sites was
visualized by routine radiographs. MRI, or CT scans, or other
forms of radioisotope bone scans.

Figure 18-5 • Neuralgia-inducing cavitational osteonecrosis
(NICO). Gross photo of section of posterior mandible showing
extensive cavitation that has hollowed out most of the bone.
(From Bouquot JE. McMahon RE: Neuropathic pain in maxillofacial
osteonecrosls.j Oral Maxillofacial Surg 58:1003-1020. 2000,)

Bubbles of coalesced. liquefied fat (oil cyst s) may be
seen. but because high-speed rotary instruments can
produce simila r bubbles as an artifact. it is important that
only hand-curetted marrow samp les be subm itted for
histopathologic evalua t ion .

Bone death. when present. is represented by focal loss
of osteocytes, but this feature can be evaluated properly
only if formic acid or another very weak acid is used for
slow. gentle laboratory decalcification. In addition.
smudged. globular. often dark masses of calci f ic necroti c
detritus may be seen. These represent destroyed tra­
beculae that have literall y disso lved over time and con­
tributed their calcium to ot her salts preci pitated within
necrotic fat. The heat of high- speed rotary instru menta-
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tion can create simila r calcific debr is, but th is debris
remains at the edges of t issue fragments.

Treatment and Prognosis
Ant ib iotics may temporarily diminish the associated pain
of NICO in tho se cases w ith a superi mposed low-grade
infect ion (chroni c nonsupp urati ve osteomyeli tis ), but the
pain typi cally return s when antib iotics are stopped. Usu­
ally the diseased marrow must be removed surgically by
decort icat ion and curettage. Once removed, the defect
frequent ly heals and the intense facial pai n subsides dra­
matically or di sappears compl etely, alth ough pain abate­
ment may take several month s to occur. Unfo rtunately,
one third of patients thu s treated experie nce no pain
relief. In addi tion, the di sease has a stro ng tendency to
recur or to develop in addit ional jawbone sites . A repe­
tit ion of the surgica l proced ure is, therefore, ofte n nec­
essary. Overall. the cure rate (free of pain for at least
5 years) for curettage is bet ter than 70% .

CLUSTER HEADACHE (MIGRAINOUS
NEURALGIA; SPHENOPALATINE NEURALGIA;
HISTAMINIC CEPHALGIA; HORTON'S
SYNDROME)
Clus ter headach e is an exquisi tely pai nfu l afflic tion of
the midface and upper face, particular ly in and aro und
the eye. The name is derived from the fact that the
headache attacks occur in temporal groups or clusters,
wit h extended periods of remission between attacks.
Cluster headache is an uncommon disease of unknown
origin and has been called "the most severe pain syn­
drome known to huma ns." A vascula r (vasodilation)
cause has been suggested, possi bly related to abnorm al
hypothal amic funct ion , head trauma, or abn or ma l
release of histamine from mast cells. The majority of
patients suffe r from sleep apnea and dimin ished oxygen
saturation, but it is not known w hether this is a cause or
effect of the di sease. Headache can be initiated by
alcohol, coca ine, and nitroglycerin; 80% of affected per­
sons are cigarette smokers.

Th is disorder is diagnosed in iOof every 100,000 per­
sons each year, and there is a predilect ion for blacks.
There is also a stro ng famil iai inf luence: when a firs t­
degree relative has the headache, there is a fi ft y- fold
increase in the chance that anot her family member also
will be affected .

Clinical Features
Cluster headache may occur at any age. alt hough it usu­
ally affec ts persons in the third and fou rth decades of li fe
and is rare before puberty . There is a strong male
predi lecti on (a 6: I mal e-to- female rati o). The pain is
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almost always unilateral and follows the distribution of
the ophthalmic division of the trigeminal nerve.

It is usuall y felt deep with in or behi nd the orb it , radi­
ati ng to the temporal and upper cheek regions. However,
it may simulate a tootha che or neuralgic jaw pain in the
ant erior maxilla ry region. Because of this, pat ients may
be treated inappropriate ly for dental pain w ith endo­
dontic therapy or tooth extraction, w hich is thought to
be successful when the pai n subsequent ly resolves.
W hen each successive clu ster return s, the next tooth is
tr eated, someti mes resul ting in mu lt ip le, repeated
episodes of unnecessary dental therapy.

The pain is described as paroxysmal (abr up t onset)
and in tense. wi th a burn ing or lancinating quality and
without a trigger zone. The attacks may last from 15min­
utes to 3 hours and occur up to eight times dail y (or on
al terna te days). The cluster periods typica lly last for
weeks, with the inte rvening periods of remission usually
lasting for months (sometimes years). The pain often
begins at the same tim e in a given H -hour period (alarm
clock headache), w ith most attacks occurring in the
midd le of the night.

A chronic form occurs occasionally, with no remis­
sions for years at a tim e, and episodic forms may con­
vert to the constant , chronic form. In addition, cluster
headache is rarely accompanied by the aura so common
to migraine headache (see fo llowing topic). An important
behavio ral difference between migraine and cluster
headache is that the pati ent is usuall y hyperact ive during
the latter and retreats to a dark, quiet room during the
former.

In addition to the pain , the patient may experience
au tonomic a lterations such as nasal stuffiness, tearing,
facia l flush, or congestion of conj unctival blood vessels.
The la tte r sign, espec ia l ly when associated with
increased intraocular pressure. may indicate chronic
paroxysmal hemicrania (Sjaasta d syndrome), a rare syn­
drome w ith shor t- duration, highly recurring, nonclus­
tered pain .

Treatment and Prognosis
The proper diagnos is is im porta nt to avoid sequential,
unn ecessary endodontic or extraction procedures. Sys­
temic prednisone, ergotami ne, lithium carbonate, indo­
methacin, methysergide maleate, and verapamil all pro­
vide relie f in some cases. Sumatriptan (agonistic to
5-HTID receptors) and other drugs of this class shorten
the symptoms in 74% of cases. However, no sing le drug
is universally effective. Inha ling oxygen may abort
impending attacks, and various neurosurgical interven­
tions to the affected nerve have provided relief in some
patients, as has the recentl y reported use of gamma knife
rad iosurgery. Overall , on ly 50% of pat ients w it h clu ster
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Table 18-1 Common Triggers for Migraine
Headache

From Campbell IK. Sa ka i F: Diagn osis and dlfferentt a l diagnosis. In
Olesen J. Tfelt-Hansen P. Welch KMA: Tile headaches. ed 2.
Philade lph ia. 2000 . lippincott-Williams & Wilkins.

and partial blindness. pa rtia l or co mplete loss of light
perception (sc otoma) . nausea, vertigo. letha rgy, mental
confusion. loss of the abil ity to express thoughts
(a phasia), or unilat eral facial par esth esia or weakness.

Treatment and Prognosis

The trea tme nt of migra ine includes a wide variety at
med icati on s a nd the two ba sic forms, with a nd witho ut
aura. respond in a similar fashi on. Severe attacks fre­
qu ently a re diminished by e rgo ta mine ta rtra te. perhaps
combined with caffeine, aspirin. acetami nop hen. phe­
noba rbita l. or be lladonna . Less severe atta cks arc treated
prophylact ica lly by other ergot co mpo unds (e.g..
met hcrg tnc), beta-adrenergic agen ts (e.g.. prop ran olol or

Menst ruation
Ovulation
Oral co ntraceptives
Hormonal replacement therapy
Alcohol
Nitrite-laden meat
Monosodium gluta mate
Aspartame
Chocolate
Aged cheese
Missing a meal
St ress/ poststress
Anxiety/worry
Depression
Glare
Flashing lights
Fluorescent lights
Odors
Weather changes
High altitude
Lackof slee p
Excessive sleep
Nitroglycerine
Histamine
Reserpine
Hydralazine
Ranitidine
Est rogen
Head t rauma
Physical exertion
Fatigue

SUBTYPESTYPE OF TRIGGER

Dietary

Hormonal

Physical!environmenta l

Psychologic

Drugs

Miscellaneous

Sleep -related

MIGRAINE (MIGRAINE SYNDROME;
MIGRAINE HEADACHE)
Migrain e is a common. disa bling. pa roxysma l, unilateral
headache that is expe rience d at least once by more than
14% of teenagers and you ng adults (lifet ime risk: 21% ).
More than 400 new cases are dia gnosed each yea r for
every 100, 000 perso ns. At lea st 14 different types of
migraine exist; they are broadly cla ss ified into 2 groups:
( I) migra ine with a ura. and (2) migra ine without aura .

The cau se of migra ine is sti ll unclear, but it appears to
be related to vasoconstri ction or vasospasm of por tions
of the cereb ra l a rteries, poss ibly in response to a chron i­
ca lly reduced activity of serotonin (S-hydroxytrypta mine;
5-HT ,). The vasoconstriction appa rently lea ds to cere­
bral Ischemia. which is followed by a co mpensat ing
vasodilation (mediated by nitr ic oxide), with su bsequent
pain and ce rebra l edema. Many affect ed persons
(m lg ra lneurs) have a family history of migrain e, so me­
times wit h a clear autoso mal dominant inheritance pat­
tern. Common trlggertug events are listed in Table 18-1 .

headache be nefit significant ly and pe rma nent ly from the
available therape utic moda lities .

It is importa nt to distinguish cluster headache from
chronic pa roxysmal hemicrania beca use the latter dis­
eas e responds almost uni ver sall y to indomethacin .

Clinical Features
Migra ine affects women th ree times more freque ntly tha n
men, and wo men tend to expe rience more severe attacks
tha n me n. The disease is most prevalent in the third
th rough fifth decades of life. but the first sympto ms often
begin at puberty or shortly thereafter.

The unila tera l headache lasts for 4 to 72 hours a nd is
usua lly felt in the temporal, fronta l, and orbita l region s.
as we ll a s occasio nally in the parietal , postau ricu lar. or
OCCipital area s. It begi ns as a poorly loca lized discorn­
tort in the head that soon bec omes a mild ach e and then
increases in severity over the next 30 mi nutes to 2 hours.
At its pea k. the pain has a throbb ing qu al ity. is quite
severe, and is typ ically asso ciated with nau sea . vomiting.
dia rrhea , photophobia. and ph onophobia. Usually, the
pain is so severe as to be incapacitating, and the patient
must lie down in a dark, quiet room . The headache recu rs
frequen tly, a lthough the time between attacks va ries
Widely. Rarely, bilateral examples occur.

It is important for the dentist to remember that referred
migrai ne pain ma y init ia lly mimic a tooth ache, especia lly
of the an te rior ma xilla. Symptoms may also mimic
sinusit is or allergic rhi nitis.

Many migrai neurs experience an "aura" befo re the
act ua l headache pain . The au ra may appear as visua l
hallu cina tion . "see ing spa rks" (sci ntilla t ion), tempora ry



•
750

metoprolol) , calcium channe l blo ckers (e.g., nifedipin e or
diltiazem). or serotonin receptor agoni sts (e.g.. meth y­
serglde or cyproheptadine). Some patients are aid ed by
simple pressure on the ipsilateral carotid art ery. The
headaches tend to become less severe and less frequent
over time , w ith or without effective therapy.

TEMPORAL ARTERITIS (GIANT CELL
ARTERITIS; CRANIAL ARTERITIS)
Tempo ral arteritis is a multifocal vasculitis of cranial
arteries, especially thesuperficial tempora l artery. Its cause
remains unknown, but autoimmunity to the elasticlamina
of the artery has been propos ed. The disease most often
affects head and neck vessels but it is considered to be a
systemic probl em. There may be a genetic predi sposition .

The annual incidence rate of temporal art er iti s in the
United States is approximately 6 per 100,000 populat ion.
Incidence rises with age and has been increasing over
tim e, perhap s because the population is aging. There is
a strong pred ilection for whites.

Clinical Features
Women are affected by temporal art eritis somewhat
more often than men, and patients are usually older than
50 years of age at the time of diagnosis (average age, 70
years). The disease k; most frequently a uni lateral , throb­
bing headache that is gradua lly repla ced by an in tense,
aching, burn ing temp oral and facial pain . The th robbing
frequent ly coi ncides w ith the patient's heartb eat (sys­
to le), and the pain may be lancinating. The super ficial
temporal art ery is exqui sitely sensit ive to palpation and
eventua lly appears erythematous, swo llen, tortuous, or
rarel y ulcerat ed.

Most pati ents compla in of pain dur ing mastication or
the wea ring of hat s (pressure over the art ery) . The pain
occasionall y mimics tooth ache or a neural gic jaw or
tongu e pain . Significantly, ocular symptom s, such as loss
of vision or ret ro-orbi tal pain , may be the first complaint.
The visual loss may be tran sient or perman ent. unilat­
eral or bilateral.

Fever, malai se, fatigue, nausea, anorexia, vomiting,
sore throat, and earache often occur, perhaps as pro­
dromal symptoms, and the erythrocyte sedimentat ion
rate is usuall y elevated. A generalized muscl e ach ing and
stiffness (polymyalgia rheumatica) frequentl y follow an
acute atta ck.

Histopathologic Features
The diagnosis of temporal arteriti s is confirmed by
biopsy. M icroscopic changes tend to be segmenta l and
can be missed if the specim en is too smal l. At least I em
of the affected vessel mu st, therefore, be examined for
proper evaluation.

The disease is characterized by chro nic inflammation
of the in t ima and tunica media of the invo lved artery,
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with narrowing of the lum en from edema and pro lifera­
ti on of the int ima. Necrosis of the smooth muscle and
elasti c lamina is frequent. A var iable num ber of foreign
body- type multinucleated giant cells are mixed wi th
macrophages, pla sma cell s, and lymph ocytes. Throm­
bosis or complete occlusion of the lumen is not unusual.

Treatment and Prognosis
Temporal arteritis respond s we ll to systemic and local cor­
ticosteroids: the symptoms subside w ithin a few days.
However, many cases are chronic and need treatment for
years. In addition, permanent lossof vision occurs in more
than 50% of untreated patients, and even in the occasional
patient refractory totreatment. Withsome individuals,vas­
cular involvement is so widespread throughout the body
that the disease is fatal, even wi th cort icosteroid therapy.

MYASTHENIA GRAVIS
Myasthenia gravis is an autoimmune disease that affects
the acetylcholine receptor s (AChR) of muscle fibers and
results in an abnormal and progressive fatigability of
skeletal muscle. Defective neuromuscular transmission
occurs, probab ly secondary to the coating of the Ac hRs by
circulating antibodies to those receptors. Such antibodies
are not normally found in humans; hence, the measure­
ment of serum AChR ant ibody levels is an important diag­
nostic tool for thi s disease. The motor end plate itself is
normal. and smooth and cardiac musclesare not affected.

Many pati ents demonstrate either thymu s hyperplasia
or an actual neopla sm (thymoma) of the thymus gland.
Conversely, 75% of pati ents wi th thymoma have myas­
thenia gravis, and 90% have circulati ng AChR antibodies.
The infant of an affected mother may be affected for sev­
eral weeks or months by maternal anti bodies that traverse
the placenta. Almost half of the pat ients w ith myasthenia
gravis have at least one addit ional autoi mmune disorder,
especially of the thyroid gland. Each year I person in every
100,000 is diagnosed with myasthenia gravis.

Clinical Features
Myasthenia gravis is more common in females (1:2 male­
to- female ratio). it can begin at any age and congenital
cases have been repor ted. The disease appears as a
subtle but progressive mu scle weak ness that is most fre­
quent ly noti ced first in the small muscles of the head and
neck (Box 18-7).

Repeated muscle con tractions, in particular, lead to
progressively less power in the contracting muscle;
hence, affected patients usuall y become weaker as the
day progresses. The mu scles of mastica tion may become
so weak from eating a single meal that the jaws li terally
"ha ng open." Bite force is especia lly weak w hen circu­
lating AChRantibody t iters are high. Lateral tongue forces
exerted during swallow ing, speech, and mastication, are
reduced significan t ly in a num ber of patients .
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Box 18-7 Head and Necli Mal/ifestatiol/s of
Myasthen ia Gravis

• An inability to focus the eyes (extraocular muscular
paresis)

• Drooping eyelids (ptosis)
• Double vision (diplopia)
• Difficulty in chewing
• Difficulty in swallowing (dysphagia)
• Slurring of words (dysarthria)

Diagnosis
The dia gn osis of mya sth en ia gravis is bas ed on the clin­
ical sy mptoms, a n e levated serum AChR an tibody level,
and improved strength after intravenous injection of
edrophon ium. a cholinesterase inhibito r. Degenerated
muscle fibers are the on ly ch arac teris tic histopathologic
feature. with fibe rs appearing much smaller than normal
(hypo trophy. a trophy), ha ving fewer nu clei. a nd sh owing
a loss of the norma l roun ded cross-section a l appearance.

Treatment and Prognosis
The prog nos is fo r myasthe nia gravis is usu a lly goo d.
Spontaneous remission sometimes occurs, and approx­
imate ly 10 % of pat ients never have more tha n weak eye
muscles. u nfortuna tely. more severe cases ofte n pro­
gress, after mo nt hs or years, to permanent muscu la r
weakness an d wasti ng of the neck. limbs . a nd trunk . Res­
piratory paralysis is so me times a fa tal complica tion.

The defective neuromuscular transmission can be
reversed part ia lly by cholines te rase inhibitors (e.g., ed ro­
phonlurn, neostigm ine). often in combi na tion with inter ­
mittent cor ticostero id therapy. For pat ien ts with evide nce
of thymoma or with elevated AChRa ntibody titers, thy mec ­
tomy is recom mended. Comp lete. perm an e nt recove ry
often resu lts from th ymectomy, and to a lesser extent,
from medica l ther ap y.

MOTOR NEURON DISEASE (PROGRESSIVE
MUSCULAR ATROPHY; PROGRESSIVE BULBAR
PALSY; AMYOTROPHIC LATERAL SCLEROSIS)
Firs t described by Charcot in the 1870s. motor neuron
disea se is a fata l neu rod egen erat ive disorder that is char­
acterized by progressive wea kness and wasting of mus­
cles . The ba s ic defect is progress ive degeneration a nd
dea th of the motor ne uro ns of the cra nial nerves , the
anterior ho rn of the spinal cord. and the pyram ida l tract.

The three disti nct clinical syndromes wit h consider -
able overl a pping of signs a nd symptoms a re:

I . Progres s ive muscular a trophy ,
2. Progre ss ive bulba r pa lsy. a nd
3. Amyot rophic la te ra l sclerosis (ALS).
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Confusion exists over the appropri ate terminology.
beca use some a ut hors have used ALS to include a ll three
disease sy ndromes. Includi ng all subty pes, new cases of
motor neuron disease are diagnosed in 15 of every
100,000 persons each year.

Ma ny cases a ppear to be ge ne tic defects a ssociated
with mRNA processing. Prog ress ive mu scula r atroph y is.
for example, the most common autosomal recessive dis­
order (mu tated SMN gene on chromosome sq) leth a l to
infants: it now can be identif ied with a prenata l test for
the involved ge ne. Likewise. up to 10 % of cases of ALS
are inherited as an autosomal dominant trait (mutated
su peroxide dis mutase- i ge ne on chro mosome 21). Pro­
posed causes for the nonhereditary cases include toxic
accumulation of the neurotransmitter glutamate. trauma .
a nd s low viruses . es peci a lly the poliovirus.

Clinical Fea tures
Progressive muscu lar atrop hy occurs in childhood. Mos t
cases occur at birt h or wit hin the first few mon ths of life.
a lthou gh adu lt onset is rar ely seen. Male s and females
a re affected equ a lly. There is progressive limb wea kness
and se nsory dis turb a nce s , which resu lt in difficulty in
wa lking. leg pa in, pa resth esia , a nd atrophy of the feet
an d hand s. Facia l muscles are spa red.

Progress ive bulba r pa lsy typicall y affects childre n
a nd yo ung adults a nd has no gender predilect ion . It usu ­
a lly begi ns w ith a subtle but progress ive difficu lty in
speak ing or swallowing (dys p ha g ia ). Attem pts to
swallow food produ ce bouts of choki ng a nd regurgita­
tion . with liqu ids frequent ly thrown into the nasopha ryn x
a nd nasa l s inuses beca use of pa la tal pa ra lys is. Chron ic
hoarsen ess ma y develop. Atrophy of the facia l muscles ,
tongue, and soft pa lat e eve nt ua lly occurs , as do weak­
ness a nd spasticity of the limbs. There a re no alt er ed
se nsory percept ions.

ALS (common ly ca lled LouGehrigdisease. nam ed a fte r
the professional baseball playe r who died of the disease).
affec ts males more freq uent ly tha n fema les and begins
to manifest itself in middle age (average age of onset: 59
yea rs). The disease begins with difficul ty in walki ng
beca use of bilat era l, ge ne ra lized leg stiffness. Occas ion ­
a lly, on e leg is a ffected more tha n the ot he r. forcing the
pa tient to drag it be hind the other . Swa llowing difficulty
develops ea rly in 29% of cases.

The ph ys ical exa mina tion in ALS revea ls spastic
qu adripa resis. often with a rem ark a ble increase in the
ten don reflexes of a ll four limbs an d with extensor pla nta r
responses. Small . sync hronous, subcutaneous muscle
contractions (fa scic ula tion) of the shoulders and thig hs
are an early symptom. with muscle at rop hy eve nt ua lly
developing at affected s ites. Cen tral ref lexes . such as
those of the abdomen, a re not altered until late in the
disease. a nd there are no cha nges in se nse perception.
Dys function of the muscles co ntro lled by the med ulla
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Box 18-8 Local and Systemic Factors Reportedly
Associated with Burning Tongue
Syndrome (Glossopyrosts)

to consider it a psychosomatic disease. Well -co ntrolled
compariso n studies. however, are lacking.

Burn ing tongue syndrome affects 2% to 3% of adults
to some degree (14 % of post-menopausal women).
Asians and Native Americans have a considerably higher
risk than whites or blacks . and there is increasing preva­
lence with advancing age. especially after 55 years of
age. This disorder is one of the most common problems
encountered in the clinica l practice of oral and maxillo­
facia l pathology.

Clinical Features

Women are 4 to 7 times more likely to have burn ing
tongue syndrom e than men. Th e syndrome is rare before
the age of 30 years (40 years for men) and the onset in
women usuall y occ urs w ithi n 3 to 12 years after
menopau se.

This disorder also has a typically spontaneous onset.
alth ough it may bequite gradual. Thedorsum ofthetongue
develops a burn ing sensation, usually strongest in the
anterior th ird. Occasionally, patients will describe an irri­
tated or raw feeling. Mucosal changes are seldom visible.
al though some patients wi ll show diminished numbers
and size of filiform papillae, and individuals who rub their
tongueagainst the teeth often have erythematous and ede­
matous papi llae on the tip of the tongue. If the dorsum is
significantly erythema tous and smoot h. an underlying
systemic or local infectious process, such as anemia or
eryth ematous candidiasis, should be suspected.

SYSTEMIC FACTORS
Vitamin B deficiency

Vitamin B1 or B2 deficiency
Pernicious anemia (6 12)

Pellagra (niacin deficiency)
Folic acid deficiency

Diabetes mellitus
Chronic gastritis or

regurgitation
Chronic gastric hypoacidity
Hypothyroidism
Mercurialism
Estrogen deficiency
Anxiety, stress, depression
Parkinson's disease
Acquired immunodeficiency

syndrome (AIDS)

LOCAL FACTORS
Xerostomia
Chronic mouth breathing
Chronic tongue thrust habit
Chronic mechanical trauma
Referred pain from teeth

or tonsils
Trigeminal neuralgia
Atypical facial pain or

neuralgia
Angioedema

(angioneurotic edema)
Oral candidiasis
Temporomandibular

dysfunction
Oral submucous fibrosis
Fusospirochetal infection
Contact stomatitis (allergy)
Trauma to lingual nerveBURNING MOUTH SYNDROME

(STOMATOPYROSIS; STOMATODYNIA;
GLOSSOPYROSI~; GLOSSODYNIA; BURNING
TONGUE SYNDROME)
Burning mouth syndrome is a common dysesthesia
(distortion of a sense) typically descr ibed by the patient
as a burning sensat ion of the oral mucosa in the abse nce
of clinically apparent mucosal alterations. Although the
tongue is most commonly affected (glossopyrosts).
other mucosal surfaces may be symptomatic (sto­
matopyrosi s). ln addition to the burning sensation . some
patients also experience mucosal pain (stomatodynia,
glossodynial. ld iopathi c burn ing and pai nfu l sensations
(the "dynias") also can affect the urogenitai (vu lvody ni a)
and intest ina l mucosa. The scalded mouth syndro me is
an app arently unrelated immune response to certai n
medicati ons. especially angi otensin -convertin g enzyme
(AC ~) inhi bitors.

Various local and systemic factors have been postu­
lated to cause th is condit ion (Box 18-8), but non e have
been proven. The fact tha t most patients are post­
menop ausal women has led to the common belief that
estrogen or progesterone deficit is responsib le, but a
strong correlation between such deficits and burn ing
tongue syndrome has not been established. Some evi­
dence exists for an autoimm une or igin. Abnormal levels
of antinuclear antibody (ANA) and rheum ato id factor
(RF). for examp le. are foun d in the serum of more tha n
50% of pat ients, although these may also be found in
older perso ns w it hou t burn ing mou th syndrome. The dis­
order has been reported to be strongly associated with
depression and anxiety states. leading some authori ti es

Treatment and Prognosis

Al though each of these condi tions may have temporary
remissions, the course of motor neuron disea se is invar i­
ably fatal. Progressive mu scular atrophy and progre ssive
bulbar palsy alm ost always result in death w ithin 2 years,
usuall y from respiratory distress caused by weak inter­
costa l muscles.

AlS usually results in death wi thin 5 years of diag­
nosis. most often from respiratory failure or cachexia,
alt hough 20 % of patients survive more tha n 10 years
without ventilator use. The antiglutamate agent, rll uzo le.
has shown some promise in slowing the progression of
AlS and improving the morbidity in patients with disease
of bu lbar onset. but in general there is no cure at thi s
t ime. Palliative and rehabi li tat ive strategies are used to
ease sufferi ng.

oblongata (bulbar paralysis) appears late in the disease,
predominantly as spastici ty and weakness . Pati ents
become completely disabled. often requ iri ng respiratory
support and gastrostomy.
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Box 18-9 Local and Systemic Factors Associated
VVitll Altered Taste Sensations
(Dysgcusia) or Diminished Tast e
Sensations (Iiypogeusia)

adu lt Ame ri cans. Dysgeusia is less tolerated than
hypogeusia or hyposrnia, explaining w hy it account s for
more than a th ird of patients in chemose nsor y cente rs.

Mo st cases of dysgeusia are produced by or associ ­
ated with an underl ying systemi c disorder or by radia ­
tion therapy to the head and neck region (Box 18-9) .
Trauma . tumors. or inflammation of the peripheral
nerves of the gustatory system usually produce tran sient
hypogeusia rather than dysgeusia. In contrast. relati vely

Close questioning often determines that add itionai
oral sites are affected similar ly. especiall y the anterior
hard palate and the lips. There is seldom a signifi cant
decrease in stimulated salivary outp ut in tests. despite
the frequent pat ient complaint of xerostomia. Salivary
levels of various proteins. immunoglobulins. and pho s­
phate s may be elevated. and there may be a decreased
salivary pH or buffering capacity.

One frequently described pattern is that of mild dis­
comfo rt on awa kening. with inc reasing intensit y
throughout the day. Other affec ted pat ients describe a
wax ing and waning pattern that occurs over several days
or weeks. Usually the condition does not interfere with
sleep. A persistently altered (salty. bitter) or dim inished
taste may accompany the burn ing sensation . Contact
wit h hot food or liqu ids often intensifies the symptom s.
A mi nority describe a constant degree of discomfort.

As with other chronic discomforts . af fected pati ents
frequent ly demonstrate psycholog ic dy sfunct ion. usually
depression . anxiety. or irritability. The dysfunct ion often
disapp ears. however. wi th resolut ion of the burning or
painful tongue condition . and there is no correlation
between durati on and in tensity of the burn ing sensation
and the amount of psyc holog ic dysfun cti on.

Treatment and Prognosls
If an underl yin g systemic or local cause can be ident i­
fied and corrected. the li ngual symptoms should disap­
pear. Almos t two th irds of pat ients w it h idiopathic dis ­
ease show at least some improvement of their symptom s
when they take one of the moodalteri ng dr ugs (e.g..
chlordiaz epoxide). Addit ional therap ies that have been
used include clona zepam , alpha- lipoic acid (thloct lc
acid. a neuroprotective drug). amit riptyli ne. transcuta ­
neous e lectrical nerve s timula tion. a na lgesics . antibi­
otics. antifungals. vitamin B complex. and psychologic
counseling. However. none of these treatments has been
prov en to be effect ive in a double-b lind. pla cebo­
contro lled tria l.

The lon g- term prognosis for idiopathic burning
tongu e or mouth syndrome is variable. Some patients
experien ce a spontaneous or gradua l remi ssion months
or years afte r the onset of symptoms. However. other
patients may continue to experience symptom s through­
out the rest of their lives. Even though the condition is
chron ic and may not always respond to therapy. patients
should be reassured that it is benign and not a symptom
of ora l ca ncer.

DYSGEUSIA AND HYPOGEUSIA (PHANTOM
TASTE; DISTORTED TASTE)
Dys geusia is defi ned as a persistent abnorma l taste. It
is much less common than simple deficiencies in smell
thvposmta, anosm ia) and taste (hvpogeusia , ageu sia )
percept ion. w hich are found in approx imately 2 million

LOCAL FACTORS
Oral candidiasis
Oral tric homoniasis
Desquamative gingivitis
Oral galvanism
Periodo ntit is or gingivitis
Chlorhexidine rinse
Oral lichen planus
Xerostomia

SYSTEMIC FACTORS
Vitamin A deficiency
Vitamin 8 12 deficiency
line deficiency
Iron deficiency
Nutri tional overdose

(zinc, vitamin A, pyridoxine)
Food se nsitivity or allergy
Sjog ren syndrome
Cho rda tympa ni nerve damage
Anorexia, cac hexia, bulimia
Severe vomiting during

pregnancy
li ver dysfunction
Crohn's disea se
Cystic fibrosis
Familial dysautonomia
Addison 's disease
Turner syndrome
Alcoholism
Medications (20 0 + types)
Psycho sis or de pression
Pesticide ingestion
l ead, cop per, or mercury

poisoning
Temporal arteritis
Brainstem ischemia or

infarctio n
Migraine hea daches
Temporal lobe cent ral nervous

system (CNS) tumor
Nerve t rauma, gustatory nerves
Herpes zoster, gen iculate

ga nglion
Upper respiratory infectio n
Chron ic gastriti s or

regurgitation
Bell's palsy
Radiation therapy to head and

neck
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Table 18-2 Exam/lies of Pharmaceutical
Agents that May Be Associated
With Altered Taste

tends sig nifica nt ly to affec t lifest yles an d interpersonal
relatio ns hips, perhaps leading to depression, anxiety, or
nutritiona l deficiencies from altered eat ing habits. For­
tunately, two -t hirds of dysgeusia pa tien ts experience
spontaneous resolutio n (average dura tion , 10 months).
ldlopa th lc hypogeusia is less of a problem for the pa tient,
but tends to slowly become worse over time. Occasion­
ally, eve n th is will un de rgo spontaneo us resolu tion.

FREY SYNDROME (AURICULOTEMPORAL
SYNDROME; GUSTATORY SWEATING
AND FLUSHING)
First described by Baillarger in 1853, the Frey syndrome
is characterized by fac ial flush ing and sweating a long the
distribu t ion of the a uriculote mpo ral nerve. These signs
occur in respo nse to gustatory stl mu li. a nd th e syndrome
results from injury to the nerve.

Th is nerve, in ad dition to supplying se nso ry fibers to
the preauricu lar and tempora l regions, ca rries pa rasym­
pa the tic fibe rs to the pa rot id gland a nd sympathetic vaso­
motor a nd sudomoto r (sweat stim ulating) fibers to the

common upper respiratory infections produce a tempo­
rary a nd mild dysgeu sia In a lmost one thir d of cases,
a ltho ugh they seldo m produ ce hypoge us ia. eNS neo­
plasms predom ina ntly prod uce dysge usia, not hypo­
ge us ia or age us ia , and ta ste hallucin at ion s a re fairly
co mmon during migra ine head ach es, Bell's pa lsy, or
herpes zoste r of th e gen iculat e ga ng lion. Ischemi a a nd
infarct ion of th e bra instem ca n lea d to ageu s ia of on iy
half of the tongu e (hem iageusia) on the sa me side as the
brainstem lesion.

The perception of a pa rt icula r taste depends on its
concentration in a liquid environment; hence, persons
with severe dry mouth ma y suffer from both hypogeusia
and dysgeu sia . In a dd itio n, more tha n 200 drugs are
known to produce ta st e d istu rbances (Tabl e 18- 2). Even
without medica tion-in du ced alterati on s, 40 % of pe rso ns
with clinical depression comp lain of dysgeu s ia . The cli­
nician sho uld be especia lly diligent in assessing loca l,
intra oral ca uses of dysgeusia , such as period onta l o r
denta l a bscess, ora l cand idiasis, a nd routi ne gingivitis o r
pe riodo ntitis. The lat ter ma y produce a sa lty taste
because of the high sodium chlor ide co nte nt of oozi ng
crevic ula r fluids.

Clinical Features
In contrast to hypoge usia, dysge usia is d iscerned
prom ptly a nd distressing ly by affected individu als. The
clinician must be certain that the patient 's alteration is,
in fact, a taste d iso rde r rather tha n a n olfac to ry one,
beca use 75% of "flavor" inform ation (e.g., taste, a rom a ,
texture, temperature, irritating properties) is derived
from smel l. Abnorma l taste functio n should be veri fied
through forma l taste testing by usi ng stan dard ta stants
th at are rep resentative of each of the fou r pri ma ry taste
qua lities (e.g. , sweet, so ur, sal ty, bitter) in a non odorous
sol ution . Additiona l e lect rical and chemical a na lysis of
taste bud funct ion is freque ntly required. Because this is
outs ide the sco pe of most ge nera l practices, pa tie nts a re
ty pica lly refe rred to a ta st e a nd smell center.

Affected patien ts may describe the ir alt er ed ta st e as
one of the primary ones, but man y describe the new tas te
as meta llic, foul, o r ran cid. The latte r two are more
like ly to be associa ted with aberrant odor perception
(pa ros mia) th an with dysgeusia. The a ltered taste may
req uire a sti mu lus, su ch as ce rta in foods or llqu ids. in
whic h case the taste is said to be disto rted . lf no st im­
ulus is required , the dysge us ia is class ified as a
"p hanto m" tas te.

Treatment and Prognosis
[f an under lying disease or process is ide ntified a nd
trea ted successfully, the tas te function shoul d return to
normal. For idiopathic cases there is no effect ive pha r­
macologic or su rgica l th erapy. Dysge us ia in particular

PHARMACEUTICAL
ACTION

Anticoagulant
Antihistamine
Antihypertensive or

diuretic
Antimicrobial

Antineoplastic or
immunosuppressant

Antlparklnsonian agent
Antipsychotic or

anticonvulsant
Antirheumatic

Antiseptic
Antithyroid agent

Hypoglycemic
Opiate
Sympathomimetic
Vasodilator

EXAMPLES

Phenindione
Chlorpheniramine maleate
Captopril, diazoxide, ethacrynic

acid
Amphotericin B, ampicillin,

griseofulvin, idoxuridine,
lincomycin, metronidazole,
streptomycin, tetracycline,
tyrothricin

Doxorubicin, methotrexate,
vincrist ine, azathioprine,
carmustine

Badofen, chlormezanone, levodopa
Carbamazepine, lithium, phenytoin

Allopurinol, colchicine, gold,
levamisole, penicillamine,
phenylbutazone

Hexetidine and chlorhexidine
Carbimazole, methimazole,

thiouracil
Glipizide, phenformin
Codeine, morphine
Amphetamines, phenmetrazine
Oxyfedrine, bamifylline
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preauricular skin. After parotid abscess, trauma, man­
dibular surgery, or pa rotidectomy, the parasympathet ic
nerve fibers may be severed. In their attempt to reestab­
lish innervati on, these fibers occasionall y become misdi­
rected and regenerate along the sympathetic nerve path ­
ways, establishi ng communication w ith the sympathetic
nervefibersof sweat glands and blood vessels of the facial
skin.

Mo re than 40% of patie nts w ith paroti dectomies
develop Frey syndrome as a complication of surgery. The
condition is rare in infancy but has been seen after for­
ceps delivery. Neonatal cases do not typicall y occur until
thechild begins to eat solid foods, at wh ich tim e it is usu­
ally interp reted asan allergy. Add itionally, more than one
third of diabetics w ith neu ropathy w ill experience gus­
tatory sweati ng, especially those who also have severe
kidney damage. The nerve damage in thi s case is pre­
sumably from chronic ischemia and immune attacks.

Related phenomena may accom pany an operat ion or
injury to the submandib ular gland (chorda tympani
syndro me) or the facial nerve proximal to the geniculate
ganglion (gustatory lacr imat ion syndrome, "cro codi le
tear s") . The chin and submenta l skin demonstrate
sweating and f lushing in the for mer. Chewing food in the
latter syndrome pro duces abundant tear format ion.

Clinical Features
The presentin g signs and sympto ms of Frey syndrome
include sweating, flu shing, war mth, and occasio nally
pain in the preauricular and tempo ral regions during
chewing. W ithin 2 months to 2 years (average, 9 months)
after the nerve injury, the sweating and flushing reac­
tions commence and become steadily more severe for
several months, remaining constant thereafter. When
flushi ng occurs, the local skin temperatu re may be raised
as much as 2 0 C. This may occu r wi thout sweat ing, espe­
ciall y in females. Pain, when present , is usually mild, and
hypesthesia (hypoesthesla) or hyperesthesia are common
features.

To detect sweating, Minor 's starch-iodine test may be
used. A i % iodine solut ion is painted on the affected area
of the skin. This solutio n is allowed to dry, and the area
is then coated w it h a layer of starch. W hen the patien t is
given something to eat, the moisture of the sweat that is
produced wi ll mix w ith the iodine on the skin . This allows
the iodine to react w ith the starch and prod uce a blue
color (Figure i 8-6) . Iodine sublimated paper, which
changes color when wet, also can be used, and ther­
mography or surface thermometers wi ll document the
temperature changes of the skin.

Treatment and Prognosis
Most cases are mild enough that t reatment is not
requi red. Moreover, approximately 5% of adul t pat ient s
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Figure 18 -6 • Frey syndrom e. Th is patient received an injury to
her auriculotemporal nerve during orthognathic surgery 3 years
earlier. Noti ce the region of sweating detected during masticat ion
by a color change of the starch in t he M inor's starch-iodine test.

and almost all affected infants experie nce spontaneous
resoluti on of the syndrome. About 5% of Frey syndrome
patients w ith diabetica lly damaged kidneys w ill show
considerable improvement or comp lete resolu t ion of the
facia l prob lem after rena l t ransplant.

Severing the aur iculotempo ral or glosso pharyngeal
nerve on the affected side inhibits or abo lishes the
sweating and flushing react ion of aur iculotempo ral syn­
drome, as may atropine injections, botulinum toxin injec­
tions, scopolamine creams, and the systemic use of oxy­
buty nin chlori de, an antimu scar in ic agent. The risk of
this syndrome is greatly dimi nished by positioning a tem­
poro parietal fascia flap between the gland and the over­
lyin g skin of the cheek at the t ime of parot idectomy.

OSTEOARTHRITIS (DEGENERATIVE
ARTHRITIS; DEGENERATIVE JOINT DISEASE)
Osteoarth ritis is a common degenerative and destruc­
t ive al terati on of the jo ints that until recent ly was con­
sidered to be th e inevita ble result of simp le wear and tear
on aging anatomic structures. It is now known to have a
stro ng in fla mmato ry component as well , especia lly in
small joints, such as the tempo romandibular joint (TMj),
wh ere there appears to be li tt le associat ion w ith the aging
process. The di sease represents approximately 10% of
pat ients evaluated for TMj pain .

Osteoa rthritis is th ought by some to be unavoidable;
almost everyo ne older than 50 years of age is affected to
some extent. The TMj is less affec ted than the heavy
weight -bearing jo ints, but even that joint is involved at
the microscop ic level in 40% of older adult s and at the
radiographic level in 14%. Alt hough osteoa rth rit is is def­
initely an aging phenomenon, recent research also has
identified osteoarthritis in a majority of young persons
referred to a TMJclin ic for joint pa in and dysfunctio n.
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Presumab ly, wi th advancing age, there is slowe r and
less complete replacement of cho ndroblasts and chon­
drocy tes in joint cartilage, The carti lage matrix (fibro ­
cart ilage in the case of the TMJ) turns over less rapidly.
forc ing available fibers to wo rk longer and become sus­
cepti ble to fatigue, The matrix also holds less water.
becoming desiccated and brittle. in par t because under­
lyi ng marrow blood flow dimi nishes, providing poor
nutrition. With continued joi nt use. the surface fibers
break down and por tions of the hyal ine or fibrocartilage
are destroyed, often breaking away to expose underlyi ng
bone, The exposed bone then undergoes a dual process
of degenerative destruction and proliferation ,

Clinical and Radiographic Features
Osteoarthr itis usually involves multiple jo ints. typicall y
the large weight-bearing joi nts. The disease is charac­
ter ized by a gradually in tensifyi ng deep ache and pain.
usually wo rse in the evening than in the morn ing. Some
degree of morn ing joint st iffness and stiffness after inac­
tivit y is present in 80% of cases. The affected join t may
become swollen and warm to the touch. rare ly w ith ery­
thema of the overlyi ng skin. Degenerative changes occur
in areas of greatest impact and the joint ma y becom e so

deform ed that it li mi ts mot ion . Crepitatio n (crackl ing
noise during motion) is a late sign of the disease and is,
therefore, associated w ith more pron ounced dama ge.

These changes are seen also when the TMI is affected,
except tha t pat ients seldom exper ience stiffness of the
TMI . In add ition. the muscles of mastica tion frequent ly
exhibit tenderness because of the constant strain of
"muscle guarding" (i.e.. attempt ing to keep the painful
join t immobile).

On radiog rap hy. joi nts affected by osteoa rthri t is
demonstrate a narrow ing or obliteratio n of the joi nt

space, surface irregu lar ities and pro tuberances (exos­
tos es. ostcophyres) . flattening of the art icula r surface.
osteosclerosis and osteolysis of bone beneat h the carti­
lage. radiol ucent subchondral cysts . and ossification
within the synovial membrane (ossicles). More sensitive
diagnostic techniques. such as computed tomographic
(CT) scanning arthrography. magnetic resonance imaging
(MRI), and arthroscopy. reveal the same features but in
much more detail; hence. they are able to ident ify ear­
lier changes. With arthroscopy, 90% of the joints will
show evidence of synovi tis, usuall y befo re cart ilage sur­
face changes are visib le.

Histopathologic Features
The arti culating surface of a join t affected by osteo­
arthr itis has a dimi nished number of chondrocy tes. is
roughened, and contains var iable numbers of vert ical
clefts; in older cases the clefts extend to the und erl yin g
bon e. The surface is proliferative in some areas and
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degenerative in others. The bone beneath the cartilage
shows a loss of osteocytes. mini mal osteob last ic or
osteoclast ic activi ty, fatty degeneration or necrosis of the
marrow, marrow fib rosis, infiltratio n by ch ron ic inflam­
matory cells, and perhaps the formation of a large degen­
erative space beneath the articular cartilage (subchon­
dra l cyst), Inflammation and thickening of the synovial
membrane is seen , sometimes with the formation of

metaplasti c bone (ossicles) or hyaline cartilage granules
(chondral bodies), which may number in the hundreds
withi n a sing le jo int. The synovial joint fluid typically
contains inf lammatory and degradation mo lecules. the
levels of wh ich have prognost ic significance.

The TM] is unique because of its fibrocartilage cov­
er ing and its meniscus. The disk may be cent rally
destroyed. and there is li ttle vertica l c1efting of the artic­
ular sur face. All ot her features of TMJ osteoart hritis,
however, are simil ar to those noted in other joints.

Treatment and Prognosis
The treatment of osteoar thrit is is usually palli at ive and
consists of ana lgesics and non steroida l ant iin flamma ­

tory drugs (NSAIDs) for the symptoms. Arthroplasty and
joi nt replacement often are requi red for heavy weight­
bearing joints and are used occasionally In the TMI.
Occlusal adjustment and occlusal splints may reduce
symptoms by relieving the pressure on the joint surfaces,
and orofacia l physioth erapy and hot or cold packs may
be helpfu l to relax invo lved muscles. Arthroscopic lavage
provides short- term pain relief in many cases. and low­
dose doxycycl ine (collagenase inh ibitor, anti-matrix
metall oproteinase) recentl y has been shown to reduce
symptoms. Glucosamine and cho ndroitin sulfate. com­
mon therapies for large joint art hr it is. have shown some
success in TMJ osteoarthritis patients.

Aggressive therapy might not be indicated for this dis­
ease except in its most seve re form. A recent 30-yearfollow­
up investigation found radiog raphic evidence of continued
joint destruc tion . but the clinical signs and symptoms were
no more severe than they had been initially.

RHEUMATOID ARTHRITIS
Rheumatoid arthritis is a chronic. presumably autoim­
mune disorder characteri zed by nonsuppurative inflam ­
matory destru cti on of the joints. It may result from a
cross-reaction of ant ibod ies generated agai nst hemolytic

streptococci or other microorganisms, or it may repre­
sent an antibody attac k against bacterial cell walls or
viral capsu le fragments deposited withi n the synovium.
The cause is sti ll unkn own, although some examples
show a fami lial patte rn .

Th is disease affects 3% of people in the United States
to at least some degree, and approxim ately 200,000 new
cases are diagnosed yearly. The TMI eventu ally becomes
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involved in 75% of patients, although the involvem ent is
usually so mild as to be clinicall y insignificant.

In contrast to osteoarthr itis (see previous topic).
rheumatoid arth riti s begins as an attack against the syn­
ovial membrane (synovi tis), A reactive macrop hage-laden
fibroblastic proli feration (pannus) from the synovium
creeps onto the joint surface, This releases collagenases
and other prot eases. which destroy the cart ilage and
underlyi ng bone. Attempted remodeling by the damaged
bone results in a characteristic deformation of the joint.

Clinical and Radiographic Features
Rheumatoid arthri tisaffects women three times more fre­
quently than men, alt hough the cond ition in men is usu­
ally diagnosed at a somewhat younger age (25 to 35
years) than in women (35 to 45 years). The onset and
course of the disease are extremely variable. For man y
patients. only one or two joi nts become invo lved, and
signifi cant pain or limitat ion of motion never develop s.
In oth ers, the disease rapidly progresses to debili tating
polya rthra lgia .

Typically, thesignsand symptomsbecome more severe
over time and include swelli ng. st iffness, pain, join t defor­
mity, and disability, with possible fibrous or bony fusion
of opposing art icular surfaces (ankylosis). Periods of
remission often are interspersed with periods of exacer­
batio n. Symmetric invo lvement of the small joints of the
hands and feet almost always is present, but it is not
unusual for knees and elbows to be affected. The hip joint ,
the jo int most often affected by osteoarthri tis, is the jo int
least affected by rheumatoid art hrit is. Twenty percent of
patients have fir m. partiall y movable. non tender rheuma ­
toi d nod ules beneath the skin near the affected jo int.
These are pathognomonic for the disease.

loints involved w ith rheumatoid arthrit is have a char­
acteristic "anvil " shape, wit h an irr egular flattening of the
central art icular surface and a splaying of the lateral
bone. Un like the sit uation in osteoart hrit is. narrow ing of
the joint space is seldom seen, except when ankyl osis
has occurred .

The TMI is affected to some degree in more than 40 %
of persons w ith rheumatoid arth riti s. When present, TMI
involvement is usuall y bilatera l and occurs late in the di s­
ease. The signs and symptoms are seldom as severe as
in oth er joints and incl ude sti ffness. crep ita tion , pain or
ache, tendern ess, or lim itat ion of mouth opening.
Swelling is less obvi ous than w it h other joints.

Frequently, the pain of TM I rheumatoid arthritis is not
related to mot ion but rat her to pressu re on the joint.
Clenchi ng the teeth on one side produces pa in of the con­
tralateral join t. Similarly, subluxation or ankylo sis is less
frequent in the TM ls than in oth er joi nts, but gross
destruct ion of the condylar heads may be so severe that
mand ibular microgna thia causes a receding chi n and
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maloccl usion. Permanent TMI subluxat ion has been
reported.

Radiograph ically, involved TMls demonstrate a flat­
tened condylar head with irregular surface features, an
irregular temporal fossa surface, perhaps with remodeling
of the fossa itself, and anterio r displacement of thecondyle.
Several diagnostic techniques are available besides routine
TMI radiographs. CT scans, scanning arthrography, and
arth roscopy are excellent tools for assessing TMJdamage.
Thermography is used commonly in Europe to detect early
disease. Ultra sonograp hy is valuable for larger joints but
hasbeen used little in TMI disease. Nuclear medicine scans
that use scintigraphy have, in recent years. been largely
replaced by MRI scans. The latter are sensitive and have
become the diagnostic too l of choice.

Laboratory Values
Approxima tely 80% of patients with rheumatoid art hritis
exhibit sign if icant elevations of rheuma toid factor (RF),
an autoantibody thought to be directed towa rd an alte red
host IgG ant ibody tha t is no longer recognized by the
body as "self. " In addit ion. antinuclear antibody (ANA)
can be detected in abou t 50% of the patients with
rheumato id art hrit is, although it is not diagnostically
speci fic because it also may be associated wi th other
autoi mmune diseases. Duri ng active phases of the dis­
ease, almost all pat ients have an elevated ery throcyte
sedimentatio n rate. In addition, some affected patients
have mild anemia.

Histopathologic Features
Needle biop sy is the most popu lar technique for obtaining
diagnostic synovial materia l, but aspiration and analysis
of synovia l fluid from the affected jo int frequent ly are
undertaken to ruleout other formsof art hriti s. These tech­
niqu es are seldom used for TMJ involvement.

M icroscopically, early cases of rheumatoid arthr itis
demon strate hyperp lasia of the synovial lining cells w ith
deeper portions of the membrane showing hyperemia,
edema, and infi ltration by lymphocytes. macroph ages,
and occasional neutrophils . Neutrophils are the pre­
dominan t in flammatory cell in the synovial fl uid . Older
lesions show continued, often pro nounced synovial pro­
life rati on and edema, w ith cholestero l crys tals and fewer
inf lammatory cell s. Typically, the membrane protrudes
into the jo int space as vi ll i or finger-l ike projections.
These projections occasionally undergo necrosis, pro ­
ducing rice bodies, small w hitish villi fragments com­
posed of cellular debr is adm ixed w ith fibrin and collagen.
W hen the TM J is severely involved, the meniscus is typ­
ically perforated or replaced completely by fibrous scar.

The rheumato id nodule is represented by a moder­
ately well -dema rcated area of amorphous. eosino phi lic
necros is surrounded by a thick layer of mononuclear
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cells . The mononuclear cells closes t to the amor phous
center are typicall y large and pali saded. Neutrophils are
frequent ly seen in the center.

Treatment and Prognosis
No cure exists for rheumatoid art hr itis, and curren t treat­
ments strive only to suppress the process as much as
possib le. Drug therapy in ear ly and mil d cases cons ists
of nonsteroidal antiinflammatory drugs (NSAIDs). per­
haps aided by occasional corticosteroid injections into
the jo int. The latter in ject ions are used sparingly. how­
ever, because freq uent use is associat ed w ith additional
degenera tive changes and fib rous ankylosis.

Second- line medicati ons often are required. and the
wid e variabil ity in responses to these drugs typicall y
results in an extended course of consta nt ly changing
doses and agents in an effor t to achieve opt ima l relief.
Systemic cort icosteroids. gol d in ject ions , penic illamine.
cyclophosphamide. and methotrexate are the common ly
used second-line medications; all are associated with
sign ificant side effects. Severely damaged joints may
have to be replaced surgically.

TEMPOROMANDIBULAR JOINT
DYSFUNCTION
Pa in and dysfunctiop of the TM) are com mon and have
been proposed to result fro m a wi de varie ty of etio logic
factors, both traumatic and non traumatic (Box 18- 10).
The syndrome of signs and symptoms (pain, altered
function . joi nt noises) is termed temporomandibular
jo int dysfunction (TMD). TMD is a prob lem of the entire
mastica tory system; teeth. jaws. joi nts. and mu scles. All
facets must be evaluated to arri ve at the most specif ic
diagnosis and management protocol. Because of the
extreme comp lexity of this disease, the present discus­
sion is limited to a brief overview of those facets of the
disorder that are approp riate to the production of pain.

Almost 15% of U.S. adults experience facia l and cer­
vical pai n, facial tenderness, and headache from TMD,
but less than I % of those have symptoms severe enough
to war rant professional evaluation or intervention .

Clinical and Radiographic Features
TMD is seen primarily in middle- aged women, but it may
affect any age and either sex. Mos t pat ient s have some
degree of pain, whic h Is the pr ima ry reason for seeking
professional help. The pain is usuall y localized to the
preauricular area but may radiate to the tempora l.
fronta l, or occipita l areas. The pain may be a headache,
a ring ing in the ears (ti nni tus). an earache (otalg ia). or
a toothache.
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Box 18-10 Classification of Temporomandibular
Disorders

MUSCULAR DISORDERS

• Hyperactivity, spasm, and trismus
• Inflammation (myositis)

• Trauma
• Myofascial pain and fibromyalgia
• Atrophy 0' hypert rophy

ARTHROGENIC DISORDERS
• Disc displacement (internal derangement)
• Hypomobility of the disc (adhesions or scars)
• Dislocation and subluxation
• Arthritis
• Infections
• Metabolic disease (gout, chondrocalcinosis)
• Caps ulitis, synovitis
• Ankylosis (fibrous, bo ny)
• Fra cture

. • Condylar hyperplasia, hypoplasia, aplasia
• Neoplasia

Nonarthrit ic inflammatory disorders of the TM) are
characterized by con ti nuous deep pain or ache. The pain
is evoked by pal pation of the affected joi nt or by
mandibu lar movement . especially chew ing and clenching.
Both TM]s may be involved. at the same time or at dif­
fering times .

The pain may be associated more wi th the surrounding
muscu latu re and soft tissue than w ith the TMI itself.
Muscle splint ing can lead to involun tary CNS-induced
muscular contractions (myospasm), or the muscle fibers
themselves may become in flamed (myositis).

Myofascial t rigger poi nt pain Is common in TMD, but
seldo m Is noted in other TMI disorders. It is character­
ized by circ umscribed regions w it hin the muscle ("trigger
poi nts"). which elicit local or referred pain on palpation
and may be a source of constant deep pain. In many
instances, patients are aware on ly of the refer red pain
and not the trigger points themselves . The exact nature
of the trigger points is not known , but they seem similar
to small areas of myos pasm and can. through their
chro nic nature, induce eN S excitatory effects.

Derangements of the condyle and meniscus complex
are more often associat ed with dysfun ct ion than wi th
join t pain (arthralgia). When present, the pain associ­
ated with a deranged jo int may be localized. nonspecific.
or referred. It is not a reliable finding for diagnostic pur­
poses. For TMD associated with internal joint damage or
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Box 18-11 Medications Used 10 Treat tire
Symptoms of Temporomandibular
loint Dysftltlctiotl

• Aspirin
• Acetaminophen (with or with ou t codeine)
• Other no nsteroidal anti-inflammatory agents
• Centra lly acti ng muscle relaxan ts (methoca rbamol,

chlorzoxazo ne)
• Benzodiazepine de rivatives (diazepam, chlo rd iazepoxide)
• Clucocorticoids (cortiso ne, pred nisone)

derangement . CT and MRI provide excellent diagnostic
images of the TMJ. Transcrani al and cephalometric radio­
graphic images are much less detailed, but are usually
adequate and are used more common ly. The bone itself
frequently appears normal, but a widened joint space,
anteriorly displaced meni scus, or al tered meniscu s
shape are common findi ngs. Irregular joi nt sur faces wit h
protuberances (osteophytes) are more likely to relate to
arth riti s than TMD (sec previous two top ics). [oint effu­
sions seen w ith MRI arc usefu l markers of arth rit ic
degeneration.

Treatment and Prognosis
Therap ies for TMD are numerous and should be recom­
mended based on the exact pathogenesis of the pain.
Conservative treatments include simple rest or immobi ­
li zation of the joi nt , applicat ion of cold (usuall y reserved
for acut e injuries) or heat. occlu sal spl ints and adjust­
ment, and physical therapy. Var ious medications also
have been used for TMD w it h some success (Box 18- I I ).
although few TMD treatme nt s have been exami ned in a
blinded. controlled fashion. Long-term follow - up of large
numbers of pati ents treated conservat ively indicates that
75% to 88% experience sign if icant or complete reduc­
tion of symptoms.

Surgical int ervention may be requ ired for severely
affected joints, especia lly those wi th internal meniscal
derangements, condylar dislocatio n or fractu re. ankylosis.
and degenerat ive or developmental deformities. Usually.
TMD is treated conservati vely for several years without
improvement before surgery is att empted. For joints w ith
pain from anterior disk displacement (w ith or wit hout
reduction). however, diskectomy is recomm ended w ithin
6 mon ths of TMD diagnosis ; forthose w ith ankylosis, sur­
gery should occur even sooner. The indicat ions for sur­
gery arc strict. Of all patients sent to a specialist for TMD
surgery. less than I % actually has the surgery.
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TEMPOROMANDIBULAR JOINT ANKYLOSIS
Ankylosis refers literall y to a "fusion" of body parts, in
th is case the opposi ng components of a joint. The fusion
can be fibrous or bony in nat ure-usuall y fi bro us w hen
the TM I is involved. lo lnt infecti on. usuall y after t rauma,
accou nts for 50% of all TMI ank ylosis cases, but 30%
result from aseptic trauma. The remaining casesare idi o­
pathic or produ ced by rheumatoid arth rit is.

The ankylosis may be int ra-articu lar or ext ra-a rt icular,
Intra-articular anky losis is characterized by the destru c­
ti on of the meniscus and the temp ora l fossa, thickening
and flattening of the condy lar head, and a narrow ing of
the joi nt space. Opposing joint sur faces then develop
fibro us adhesio ns that inhibit nor mal movements and
may become ossified. Fibrotic int ra- articular ankylosis
is the mo st common ty pe seen in the TMJ, especially after
trauma - induced hemo rrhage (hc mar throsts). Osseous
ankylosis is mo re likely wi th nonhemorrhagic infections
of the joint.

Ext ra- art ic ular invol vement is less frequent ly seen
and produces an external fibrous or osseous encapsula­
tion wi th minima l destru ction of the joint itself.

Clinical Features
TMj ankyl osis occu rs predominantly in the first decade
of li fe, and mal es and females are equally affec ted.
Almo st all cases are unilateral. The cond ition results in
a gradually worsening inabil it y to open the jaws, wit h
the mandible shift ing towa rd the affected sideon openi ng.
Pain. tenderness. and malocclusion may be present . but
thi s is not usually the case.

In severe examples, there is almo st complete immo­
bi li zation of the mandible and the mandible may pro­
tru de forward as the excess t issues occupy the jo int
space. In very young children. uni lateral micrognathia
(hemi facial microsomia) may result from dim ini shed
growth on the affected side. Ma loccl usion may be severe
in such cases.

Histopathologic Features
TM} ankyl osis is characterized by an excessive amou nt
of dense. rath er avascular fibrou s connect ive tissue or
new bon e format ion. Intra-arti cular ankylosis demon­
str ates irregular dest ruct ion of cart ilage and bone with a
sparse lymphocyti c in f iltrati on.

Treatment and Prognosis
Surg ical osteoplasty of the joint w it h removal of exces­
sive fibrous or calcific tissues is the treatment of cho ice
for TM I ankylosis. For severe cases, complete joint
replacement may be necessary.
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Forensic dentistry, w hich is also referred to as forensic
odon to logy , is the area of dent istry concerned wi th the
correct ma nagement, exami natio n. evaluat ion, and
presentation of dental evidence in criminal or civil legal
proceedings In the interest of justice. Thus, the forens ic
dentist must be knowledgeable in bot h dentist ry and the
law.

Classically, foren sic dent istry can be considered a
subspecialty of ora l and maxi ll ofacial pathology. Thi s is
analogous to the relationsh ip in medicine between
forens ic patho logy and patho logy. The requi rements of
forens ic dental field work, however, ofte n demand an
in terdisciplinary knowledge of dental science. This has
resuit ed in othe r dental specialists and general dentists

joining oral and maxi llofac ial pathologists In providing
legal aut horities with dental expertise.

Regardless of background, fore nsic dentists assist
legal authorit ies by prepar ing denta l evidence in the fol­
lowing situations:

• Ma nagement and maintenance of dental records
that comp ly w ith legal requirem ents to document
all uniq ue denta l information necessary to identify
the pat ient and to reduce the potentia l for mal­
practice litigation.

• Identification of human remains, through the com­
parison of antemortem and postm ortem dental
info rmation , in cases that involve individual
deaths, or mu ltip le deaths In mass disasters.
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• Collection and analysis of patterne d marks (bite
marks) in inanimate material or injuredtissue. which
can be compared, and potentially matched. w ith a
specific human or an imal dent ition.

• Recognit ion of the signs and symptoms of human
abuse (inclu ding domestic or spousal abuse.elder ly
abuse, and chi ld abuse) and the dental health care
wo rker' s rights and responsibili ties w hen report ing
such abuse.

• Presentation of denta l eviden ce a s an expe rt w it­
ness in ident ificati on, bit e mark, human abu se.
malp ractice, fraud, and personal injury cases.

RECORD MANAGEMENT
The dental record is a legal docum ent , ow ned by the den­
tist and containi ng all subjective and object ive informa­
tion about the patien t. Initially. th is informat ion is
secured when the patient' s medical and denta l histo ry is
obtained. Resul ts of the ph ysical examination of the den­
tition and supporting oral and paraoral struct ures are
recorded .

In add it ion . the results of cl inical laboratory tests,
study casts. photograph s, and radiographs become com­
ponents of the record. Wi th th is data base, the dent ist
can develop a thorough assessment of all of the pat ient 's
medical and dental prob lems, Subsequent documenta­
t ion of thi s "problem lis t" facilitates the developm ent of
a plan of treatment and prognosis for the pat ient.

The treatment plan addresses the management of
bot h systemic and oral proble ms. It can then be period­
icall y revised and updated as proble ms resolve or as new
ones develop. Supple mental material , such as dental lab­
ora tory author izati ons. referral letters from other prac­
tit ioners, stateme nts of informed consent, writte n pre­
scrip tio ns, and insurance and financial state ments, a lso

is incl uded and stored in the record.
The progress notes (i .e., a dai ly log of the actual treat­

ment rendered) should contain informat ion about the
restorative a nd therapeuti c pro ced ure s pro vided.

Unu sual physiologic and psycho logic reactions and the
pat ien t 's comme nts conce rni ng therapy are entered in
the record. Summa ries of te lephone conversations w ith
patients, consultants, insurance company representa­
tives, or legal aut hori ti es should be noted.

All entries should be signed or initialed by record ing
personnel. Changes in the record should not be erased
but corrected by a sing le line draw n through the inco r­
rect material. This met hod permits the origina l ent ry to
remain readable and removes any questions concerning
fra udu lent intent to alte r recorded inform at ion .

It is becom ing more common for denta l recor ds to be
ma intained electronica lly, and nume rous comme rcial
and individuall y designed programs have been marketed
to assist the dent ist in collec ti ng and preserving the
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pat ient' s dental information. The obvious advantage of
computer-ge nerated denta l records is that they can be
easily networked and transferred for routine professional
consultation or foren sic cases requ ir ing dental records
for identi ficati on.

However. the use of electron ica lly managed dental
records has al so create d an ethical issue conce rning the

maintenan ce of patie nt privacy. Addit ionall y, there is a
potent ial for insurance fraud associat ed with the com­
puter enhanceme nt of dental lesion s or restorati ons on
electronically generated denta l radiographs.

W hether pre served in w rit ten form or on a com puter

data base. the principles of record management describe
a mechani sm ensuring that denta l info rmatio n, which
may be required to resolve a forensic problem. is prop­
erl y main tained and ret rievable. Addi tionally. records
preserved in this manner a re reli able evidentiary mate­

rial if subpoenaed in peer review or malpract ice litiga­
tion proceedings.

Ti me lim its concerni ng how long records must be
retained vary a mon g the states. As a ru le, states man­
date that records be kept for 7 to 10 years. Federal leg­
Islation related to the pro blem of missing persons in the
United States requires that records of pediat ric dental
pati ent s be retained unti l the patient reaches the age of
majority.

IDENTIFICATION
Legal sit uati ons often revolve around the establis hment
of a person's proper identity. The official w ho is respon­
sib le for establishi ng ident ific ation, determ ining the
mode and man ner of death, and issuing a death cert ifi­
ca te is the coroner or medical examiner. The coroner is

an elected official and. depending on the laws of each
state. may not necessar il y be a physician or have
advanced tra ining in death investigat ion. A medical
examiner is an appo inted off icia l who is a pat hologist
specifically t rain ed in forensic medicine.

A death cer t ific ate, ident ifyi ng the decedent , is
requi red before probatio n of a w ill , release of li fe insur­
ance clai ms, or resolu tion of other affa irs associated with

the sett lement of an estate. Criminal cases involving
homicide, suicide, and fra udulent misident ification may
also require the expe rt ise of forensic dentists and other

fore nsic scientists trai ned in identification techn iques.
Th ese professiona ls act as consultants to the coro ner or

medic al examiner and assist in this aspect of a death
investigation .

Besides analysis of the teeth, the most common
methods of identi ficat ion incl ude personal recognition,
fingerprinting, physical anthropo logic examinati on of
bones, and serologic and genetic (DNA) comparison
techniques. Each method has its advantages and disad­
vantages. However. all rely on the princip le that identi-
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fication is the positive correlation obtained by comparing
known information about a suspect or victim with unique
facts ret rieved by physical examination of the suspect or
victim.

Regard less of the meth od used to identi fy a decedent .
the resultsof the antemortem and postmortem data com­
parison lead to one of the followin g four situati ons:

1. Positive identification. There is sufficient uniquen ess
among the comparable items in the antemortem
and postmorte m data bases. and no major differ­
ences are observed.

2. Presumptive (possible) identification. There are com­
monalities among the compa rable items in the ante­
mortem and postmortem data bases: however,
enough info rmation may be missing from eithe r
source to prevent the establishment of a positi ve
identification.

3. Insufficient identification evidence.There is insufficient
supportiveevidence available to compare and arri ve
at a conclusion based on scientific principles.

4. Exclusion of identificationevidence. Either expla inab le
or unexplainable discrepancies exist among com­
para ble items in the antemortem and postmortem
data bases. Th is results in inconsistencies that pre­
vent the establish ment of any identificati on . Exclu­
sion mJy be just-as impor tant as a determination
of posit ive identificati on.

PERSONAL RECOGNITION

Personal recogn it ion is the least reliable method used to
identi fy an indiv idual. It is ofte n based on the visual
iden tificat ion of a decedent by a family membe r. fr iend ,
or acquain tance. This process assesses art ifactua l
mater ial. such as clothi ng, jewelry. keys. wallet con­
tent s, luggage. other persona l effects. scars. and tattoos.
to determ ine identifi cati on . Evidence in thi s type of iden­
ti ficat ion can be accidentally or purposely exchan ged
between bodies, which can occur in mass-di saster sit­
uations or when there is criminal intent to create a
misidentification.

Even when a body is viewed shortly after death , dis­
t raugh t relatives can inadvert ently mi sidentify the
remains. After the occurrence of postmortem changes
associat ed with soft tissue decomposition , insect
damage. burn artifact. or dismemberment, this method
of identification may be precluded .

FINGERPRINTING

By the begin ning of the twentiet h centu ry. forensic sci­
ence had recogni zed that the ridgelike patterns on the
finge rtips and palms are unique for each person . These
fri ct ion ridges arc genet ically determi ned, and not even
homozygous twins have the same pattern . A pri ncipal
variation in the fingerprints of twins is that they appear
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as mirror images of each other. The variatio n in combi­
nations of loop s. arches, and whorls permits a scientific
comparison of fingerprint record s with the print s of an
unidenti fied decedent.

Because the fingerprint pattern is inherited, it is a
static characteristic and remains unchanged thro ughout
life . This is an important advanta ge when the clinici an
compares fingerprint identifica tion w ith dental ident ifi­
catio n. The teeth and supp orting st ructures have fl uid
characteris ti cs. Dental patterns change as teeth erupt.
exfoliate. decay. become restored. and. perhap s. are
eventually extrac ted.

Unl ike denta l records , which are pr incipally retained
in priva te dental offices in Nor th America. fingerprint
informat ion is maintained by governm ental agencies.
The tdent ification Division of the Federal Bureau of Inves­
tigat ion (FBI) conta ins approximately 200 mill ion finger­
print records . The recent development of computerize d
automated fingerpr int identi ficatio n systems (AFISs)
even permits input, matching, and retr ieval of a single
fingerprint image for identification.

Fingerprint nomencl ature is standardized. and the
same term inology is used by all fi ngerprint experts
worldwide. This advantage is not observed in denta l
identificati on. in which numerous charting and toot h
numbering systems are emp loyed . Because soft tis sues
decompo se after death. the fingerprint may not be
retrievab le. This is the pr incipal disadvantage of finger­
print identificat ion .

PHYSICAL ANTHROPOlOGIC EXAMINATION
OF BONES

Forensic anthropologis ts and forensic dentistsoften work
together to resolve problems associated with iden ti fica­
tion. Both disciplines are concerned w ith analysis of cal­
cified structures of the body- bones and teeth. This
anatomic material can be used to determine the race, age.
and sex of a person (Table 19- 1 l .

In addition, the teeth can be studied cli nicall y and
radiographically to determ ine the age of the decedent
based on erupt ion patterns and calci fication tim es. Th is
info rmation, combined w ith anal ysis of the calcification
centers of the hand and wrist. can be used to determine
the precise age of a person who is younger than 20 years
of age.

Laboratory procedures used to determine the age of
teeth include the study of ground sect ions of teeth for
variations in the following pattern s:

• Attri ti on
• Periodontal attachment
• Secondary dent in
• Cementum apposition
• Root resorption
• Transparency
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Table 19-1 Skeletal Anthropolog ic variations Associa ted With Racial
and Sexua l Charac teris tics of the Sk,, 11

• • •
RACIAL CHARACTERISTICS

Width
Height
Profile
Orbit
Nasal opening
Palate

White

Narrow
High
Straight
Triangular/teardrop
Tapered
Narrow

Black

Narrow
low
Prognathic
Square
Wide
Wide

Asian /Native American

Broad
Intermediate
Intermediate
Circular
Rounded
Intermediate

SEXU AL CHARACT ERISTICS

Female

Size
Glabellar (supraorbital) ridges
Mastoid proce ss
Occipital area
Mandible
Forehead

Large
Pronounced
Large
Pronounced muscle lines
larger, broader ra mus
Steeper. slopes posteriorly

Small
Not deve loped
Small
Minimal muscle lines
Smaller
Rounded. more vert ical

This techn ique, developed by Gustafson in 1947. has
recently been supp lemented by methods that rely on an
analysis of the rate of racemization of aspart ic acid in
enamel and dentin to determine an exact age. Occlusal
toot h wear also may be used to provide reliable esti mates
of age to within 3 to S years, Often, anthropologic
ana lysis is helpful In arr iving at a presumptive identifi ­
cation based on these crite ria.

Posit ive identifica tio n is achievable wh en the skull
and facial bones are used as a foundation to reconstruct
the facial soft ti ssues (Figures 19- 1 to 19- 3). Three­
dim ensional computer images. computed tomography
(CT) images. and radiograph s have been used in the
replication of the face of a SOOO-year- old person who se
remains were removed from glacial ice on the Austrian
and Italian bo rder.

With a knowledge of the ana tom ic relat ionships
between the skull and face. antemortem facial photo­
graphs or radiograph s can be superi mposed and matched
wi th the skul l. Video superi mposi tion w ith two television
cameras and an electronic mixing device has been used
successfully in overlaying a photogra ph of a human face
on an image of a skull for identification. Wh en the ante­
rio r dentition of the skull can be overlaye d and matched
w it h a smil ing antemort em photograph , the shapes and
posit ions of the indi vidua l teeth and their relat ionships to

each other have been considered distincti ve enough on
which to base an identifica tion . Prosthetic joint replace­
ments. intra osseous implants. and radiographic signs of
prior bone fract ure are add itiona l ant hropologic findings
that can be used to facil itate identificat ion .

SEROLOGIC AND GENETIC (DNA) COMPARISON

A compa rison of antige nic mar kers found on red blood
cells and in body fluids of peop le w ho secrete these
markers has trad it ionally been a source of exculpatory
(exclu sionary) evidence. This typ e of evidence is used to
exclude a suspect or victim when negative results are
achieved. Positi ve comparis ons can on ly place the sus­
pect or vict im in a popu lation of individual s wh o have
similar serologic antigens.

Antige nic substances A. B. and H of the ABO system;
M , N. and 5 of the MN system; and various components
of the rhesus (Rh) system and the Lewis system are
accept ed for medico legal comparis on. The ability to
secrete the ABH ant igens in saliva and other body fluids
is genetically determined. More than 80% of people are
secretors. W ith appropr iat e iaborato ry tests. even dr ied
samples of fl uid and blood can be analyzed for these
markers.

Although each person is a unique ind ivid ual by virtue
of his or her DNA. it was not unt il 1986 tha t this "ul ti-
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Figure 19 -1 • Reconstruction of the facial soft t issue use s prede­
termined, standard anthropologic thickness measurements for
specific points around the face . These measurements are based
on variables that are related to racial and sexual characterist ics.
(Courtesy of Dr. Cleve Smith.)

Figure 19 -2 • The so ft tissue thickness points can be con nected
with sculpting clay or digitized on a computer screen. The ult i­
mate result of these techniques is a recreation of the contour of
the soft t issue features that permits a visual identification.
(Courtesyof Dr. Cleve Smi th.)

mate identification mat erial " was used in law enforce­
ment to obtain a conviction. The pr incipal laboratory
techn iques used to compare and evaluate fragments of
DN A materia l from a suspect or victim are restrict ion
fragment length poly morphism (RFLP) and pol ymerase
chain react ion (PCR) analyses. They are both extre mely
accurate, precise, and reproducible and are used wh en
the condi ti ons of the sampie DNA presented dictate the
need for their respective advantages.

RFLP methods result in spli tt ing source DNA into
thou sand s of fragmen ts. Fragment size varies among
ind ivid uals related to the variable number of tandem
repeats (VNTR) of base pai rs. A match of four or more
VNTR loci is consistent wi th a positive match betwe en
DNA evidence gathered fro m suspect and vict im. The
RFLP method requires large amounts of high mo lecular
weight DNA, a major disadvantage. W hen analysis of
small samples or degraded evidence in which the DNA
has become denatured because of extreme heat or pH
vari ation is required, an ana ly tic metho d other than RFLP
may be indicated.

The evaluat ion of minu te quantities of DNA or dena­
tu red DNA can be accom pli shed wi th PCR, w hich is a
highl y sensitive test. u sing thi s laboratory technique, a
few cop ies of a specific DNA sequence can be amplifi ed
into enough copies for sufficient analys is. In 1997, a DNA

Figure 19 -3 • The width of the mouth is related to the interpupil­
lary distance. The length and shape of the nose are determined
bythe relationship between the inferior and superior nasal spines.
If known, the addition of a specific hairstyle, eyeglasses,and eye
color can further individualize a facial reconstruction. (Courtesy
of Dr. Cleve Smith.)
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amplificati on and typing kit known as the Amp liType PM
PCR ampli ficat ion and typing kit (PM kit) underwent val­
idat ion studies among 26 forensic laboratories in North
America . The result s of this testing concl uded that thi s
kit meets the guidelines of the Technical Working Group
on DNA Analysis Metho ds.

The hard and soft tissues of the oral cavi ty and saliva
arc often good sources for DNA material. However, if the
teeth or other hard structures of the mouth are to be
employed for the collect ion of DNA evidence, the identi­
ficat ion value of these structures should be considered
(beyond their ability to yie ld a harvest DNA). A tooth or
jaw fragment capriciously destroyed can resul t in the loss
of valuable radiographic and anatomic sources for even­
tual dental ident ifi cati on. Besides the obvious source of
DNA from huma n tissues, the forensic denti st can eval­
uate chewed gum. cigarette remains , li cked envelopes.
stamps. or similar inanimate objects as potenti al sources
for DNA evidence.

The U.S. Department of Defense has initiated a policy
of obta ini ng DNA samples on all military personnel. Th is
DNA "fingerprint" wou ld significantly reduce the possi­
bil it y of another unknown soldier amon g fut ure milita ry
casualties.

Despit e the positive effects of DNA eviden ce in
resolving questions of identity. the tech niqu e Is not wi th­
out controversy. Chall enges have been made by popula ­
tion geneticists, concerne d about random matching and
var iat ions amo ng racia l subgroups.

DENTAL EVA LUAT ION

Basic principtes. In identification cases, the principal
advantageof dental evidence is tha t , lik eother hard tissue,
it is often preserved indefinitely after death. Alt hough the
status of a person 's teeth changes throughout li fe, the
combination of decayed, missing,and fi lled teeth is meas­
urab le, reprodu cible. and comparable at any fixed point
in ti me. Therefo re, like the comparison of un ique patterns
in a fingerprint , a scientific. objective analysis of ante­
mortem and post mortem denta l variables is achievable.

The presence and pos ition of individual teeth and the
respective anatomic . restorative. and pathologic compo­
nents provide the data base for the antemortem and post ­
mortem comparison (Figure 19-4) . The pattern of the
palatal ri dge, ridges on the lip surface, and radi ograph ic
out line of the maxillary and frontal sinuses are also con­
sidered unique. In addition, the legal community accepts
the fact tha t dent ists can recogn ize procedures that they
have performed.

Problems associa ted w it h dental identification infor­
mation are often rela ted to acquirlng and interpreting
antemort em records. M ost antemortem dental records
are retrieved from priva te sector dental providers. How -
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Figure 19-4 • The combinationof decayed, missing. and filled
teeth , along with unique anatomic and pathologic findings, Prv ­
vides the data base for comparison in a dental identification.
Note the microdont in the maxillary left quadrant.

ever, denta l records may be recovered from insurance
carr iers, denta l schools, hospitals. clin ics, state and fed­
eral pr isons, military files, and the FBI Nat iona l Crime
Infor mation Center (NCIC).

To initiate a request for ant emort em records, a puta­
t ive (suspected) identificati on is required, Re por ts of
missing and unidentified persons, obtained from law
enforcement agencie s. are the princip al source for this
mat eria l. Thousands of victims who can not be identified
by fingerpr int methods rema in unid entified because a
putat ive identification has not been estab lished.

The FBI-NCIC comp uter regist ry of mi ssing and
unide nt ified persons was established to help rect ify thi s
pro blem. This computer system maintains demographic,
dental. and medical informat ion on missing persons . it
attempts to match these data w ith simila r facts obta ined
from unident ified bod ies. The latter information is sub­
mitted by various investigati ve and legal agencies. Poten­
ti all y. the otherwise unidentifiable victim s of random
violence, serial homicides, and ch ild abduction can now
be ident ified w it hout the need to determine a putative
identification.

The Armed Forces. Department of Veterans Affairs,
and many states requ ire that identifying marki ngs be
placed on removable dental pro stheses (Figure 19-5).
Th is policy is also supported by the Amer ican Dental
Associat ion. It is an attem pt to provide a basis for iden­
tifica tion among the substanti al population of com­
pletely or part iall y edentulous indi viduals in the United
States.

Identifyin g mar kings in dental prostheses are impor­
tant because even if dental records of an edentulous
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Table 19-2 Dental Numbering Sy stems

Federation Dentaire lntem atio nale Two-Digit System
55 54 53 52 51 61 62 63 64 65
85 84 83 82 81 71 72 73 74 75

•

Federation Dentat-e Internationale Two-Digit System
18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28
48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38

DECIDUOUSTEETH

MaxUlary Left
Mandibular Left

PERMANENT TEETH

Maxillary Right
Mandibular Right

Universal Numbering System
ABCDEfGH I J
T 5 R Q P 0 N M l K

Alternate Universal Numbering System
4D 5D 6D 7D 80 9D lOD 11 D 120 13D

290 280 270 260 25D 24D 23D 22D 21D 20D

Zsigmondy/Palmer System
EOC8 .llAB CD E

ED CB iliB CD E

Universal Numbering System
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17

Zsigmondy/Palmer System
8 7 65 4 32 1JLJ 2 3 4 5 678

876 5 4 3 2 ilrl 2 3 4 5 6 7 8

maxillary right deciduous second mo lar and ending with
the mandibu lar right deciduous second molar. Thus. the
quadrants are identified in a clockw ise directio n, begin­
ning w ith the maxillary right.

Other tooth numbering methods include the Zsig­
mondy/Pa lmer System and the Federation Denta ire
In ter nationa le (FDO Two-Digit System. Each uses a dif­
ferent cod ing technique to ident ify denta l quadrants and
specific teeth .

The Zsigrno nd y/Pa lrner System stresses the anatomic
li keness of the eight tooth types in each symbo lically
identi fied dental quadrant. Homol ogous permanent teeth
are assigned the same numb er fro m I to 8. Deciduous
teeth are assigned lett ers A th rough E.

The FDI Two- Digit System is endorsed by the World
Health Organ ization (WHO) and is used in most devel­
oped countries. except the Unit ed States and Canada.
The first digit represents the quadrant. Quadrants I to 4
are assigned for perma nent teeth ; 5 to 8 represent quad­
rant s for the primary dentition . As in the Universal Num­
berin g System. the quadrants are identified in a cJock-

Figure 19·5 • Denture identificationis accomplishedby inserting
a typed nameor code number (Social Security number. hospital
patient number) in an area of the denture that will not interfere
with the aesthetics of the prosthesis. This procedure is performed
in the laboratory during the finalacrylic pack. Information can
also be engraved in the framework of an all-metal appliance.

person can be obtained. they may not reflect the current
status of the ridge s and alveoiar bon e. Commo niy used
in form at ion for ident ifying mar king in removable denta l
prostheses includes the person' s name. driver 's li cense
num ber, or Social Secur ity number.

Even w hen a suspected identificati on is achieved. it
may stil l be difficult to secure antemortem denta l record s.
The family or acquaintan ces of the victim may not know
w here dental treatment was sought. Reviewin g the
victim's canceled bank checks or medical deduct ions on
tax records may be helpful in locat ing antemortem denta l
records in such cases.

Alt hough records obtained fro m institutional or gov­
ernm ental dental facil it ies rout ine ly indicate all restored
teeth , th is is not true of charts forwarded fro m private
dentists. In these instances. previously restored teeth
that have not been ret reated by the current dent ist are
often not charted. Therefo re, in these records. the ante­
mortem radiographs and progress notes become the
pr incipa l sources for denta l info rmation.

Unfortunate ly, the nomenclature assoc iated w ith
dental charti ng systems is not standardized (Table 19-2).
In 1984, the American Dental Associatio n adopted the
Universal Tooth Numberi ng System. All insurance com­
pan ies. the Ar med Forces, denta l schoo ls. and most den­
ti sts in the United States now use th is system. It should
be used in all forensic dent al cases.

In the Universal Numbering System. a consecutive
number from I to 32 is assigned to the adu lt dentit ion . It
begins with the maxillary right third molar and ends with
the mandibu lar right thi rd molar. The deciduous denti­
tion is identified by letters from A to T. beginning w ith the
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wise direction. beginning with the maxillary right. The
second digit designates the permanent tooth type from
I to 8. or deciduous tooth type from I to 5.

Thus. in the Universa l Numberi ng System. tooth 12 is
the max illa ry left first bicuspid. In the FDI Two-D igit
System. tooth 12 (one- two) is the maxillary right lateral
incisor. In the Zsigmon dy/ Palmer System. all lateral inci­
sors are desig nated w ith a no. 2 code. T he position of a
specific no. 2 tooth is diagram maticall y indicated by a
symbolic quadra nt.

Unless the forensic dent ist knows wh ich system has
been used to encode the teeth in the antemo rtem record,

all teeth shou ld be referred to by their actual names. This
method wi ll prevent errors because all den tists use the
same anatomic nomenclature when referring to indi­
vidual teeth .

Dental identification problems may be further com­
pounded because dental radiographs can be mou nted and
viewed from right to left or vice versa. Int raoral radio­
graphic dup licating film does not contain a raised dot to
assist the dent ist in orie nti ng the fil m for mou nt ing. The
lack of this or ienting device can lead to transposition of
dental evidence and potentia l misident if ication based on
an incorrect comparison. Panoram ic rad iographi c dupli­

cating film , however, does contai n a series of notches on

one side to indicate that the film is not an origi nal.
Wi th the advent of aesthetic material s for posterior

restorations and the reduction in the incidence of caries,

it may be difficult for the forens ic denti st to determine
whether restorations are prese nt bysimp le visua l assess­
ment of the teeth . In addition. the post mortem dental
evaluation is often performed in an autopsy room. tem­
porary morgue. or fune ral home. In these location s.

proper light ing and access to dental instruments. which
can facili tate analysis of the oral struc tures, are not
readily available for deta iled examina tion.

Often. there are add it ional demands for immediacy in
providing a coro ner. medical examiner. or other legal
agent wi th the resul ts of a dental ident ificati on. These
demands furt her compound the forensic dent ist 's tech­
nical and stress-related prob lems while perfor ming the
tasks related to this disc ipline. Because of the previous
caveats. the forensic dent ist shou ld prepare an equip­
ment kit (Box 19- 1). The ki t should be portab le. con­
taini ng instru ments and supp lies specifically required for
the performance of dental proced ures in an autopsy room
environment.

Guidellnes [or del/tal identificatton . Although dental
informat ion can support the identi ficati on of a visually
recogn izab le body. identification of denta l remains is
especially helpful whe n a decedent is skeleton ized ,
decom posed. burned , or dismembe red. Because each of
these forensic sit uations presents diffe rent technical
pro blems to the dentist, Body Ident ifica tio n Guidel ines
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have been established by the American Board of Forensic
Odontology (ABFO). The purpose of delineating these
criteria is to assist dentists in comparing antemortem and
post mortem dental informat ion. Furt hermore. the possi­
bil ity of misidenti fication is reduced in both rout ine and
mass-disaster cases.

Under the Body Identification Guideli nes, provisions
are mad e for:

• Exami nat ion of the postmo rtem den tal remains in
compliance w ith infection contro l and Occupa­
tional Safety and Health Adminis tra tio n (OSHA)
requi rements,

• Exa min at ion of an temo rtem dental records,

• Comparison of all denta l and paradenta l in for ma­
tion from the two data bases, and

• Deve lopment of a written report listing conclusions
and an opinion regarding the strength of the iden­
tification (e.g.. posit ive. presumptive. insufficient,
or exculpatory).

Postmortem examination. T he postmortem dental evi­

dence is gathered by photographic, radiograph ic. and
chart ing techniques. All records should inclu de the case
num ber. date, demog raphic and anthropologic in forma­
t ion , the name of the autho rity that is requesti ng the
dental examin ati on, the locati on of the examination, and
the name of the examining dentis t.

Photographs should be taken of fu ll head and face
views. Images of the occlusa l planes of bot h dental arches
and individ ual views of unusual patho logic or restorative
find ings are also obtained. A single-le ns reflex 35-mm
camera and appropriate electronic flash and lens sys-

Box 19-1 Suggested instrument Kit [or Forensic
Idel/ti[icatiol/

• Dental explorers • Flashlight or head lamp

• Dental mirrors • Single lens reflex

• Bite blocks camera

• Tissue scissors • Case labels

• O steotome • Rubber gloves

• Rubber air/ water • Radiographic film
syringe • TIssue forceps

• Cotton swabs • Tissue clamp

• Photographic mirrors • Tongue clamp

• Writing instruments • Disclosing solut ion

• Periodontal probes • St ryker saw

• Scalpels and blades • Gauze

• Cheek retractors • Film

• ABFO no. 2 ru ler • Appropriate charts

• Bone mallet • Masks
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terns for close-up photography should be used. Rou­
tine ly, both color and black -and-white fil m is recom­
mended for use in each case.

Dental impressions and jaw resection may also be
required after the initial full head photographs have been
obtained. If requested by the coroner or medical exam ­
iner. the denta l specimens fro m the autopsy may have to
be retained and preserved in a 10% formali n solution.

The gutdclm cs for body ident ification recognize that
the denti st and dental auxil iary personnel involved in per­
forming forensic dental procedures do so at the request
and direction of a legal autho rity. such as a coroner or
medical examine r. Therefore. it is only wi th the permi s­
sion of these indiv iduals that techniques involving post­
mortem facial dissection or jaw resection are performed
by the forensic dent ist to achieve complete access to
dental ti ssues.

These measures are used most often in decomposed,
dismembered, or incinerated bodies to make postmortem
denta l charting and radiograph ic examination easier.
Resection or soft tissue dissection may be necessary in
visually recognizable bodie s when the oral cavity is inac­
cessib le because of rigor morti s.

W hen the jaws are removed with a reciprocat ing
(Stryker) saw or osteotome and mallet, a Le For t type I
fracture of the maxi lla is created . The dissection instru­
ments are placed above the inferior nasal spine a nd
malar processes to ensure that the apices of the max il­
lary teeth are not tran sected. Similar ly, if the mandible
is not re moved by disarticulati on, cuts into the mandib­
ular rami should be high enough to prevent damage to
impacted third mola rs.

While obtaining postmortem radiographic evidence.
the forensic dentist may encounter techn ical obstacles
tha t need to be addressed. It often is difficult to place
in traoral radiograph ic fi lm securely again st the mandible
or maxi lla of a deceased individual. A modified Rinn XCP
self -suppor ting film holder, which does not requi re active
participati on fro m the examinee. has been developed for
postmortem ident ific ation. Because all dental evidence
may eventually be requ ired to be relinqu ished in court.
the use of double-pack in traoral radiographs perm its the
forensic denti st to retain a set of fil ms.

Rigor morti s in partially deco mposed bodies and
chart ing of dental evidence in four th-degree burn and
cremation cases may prevent the position ing of intra­
oral periapical fi lms. Occlusal fil ms, 5 X 7 lateral plates.
and pano ram ic radiographs are ofte n used in these sit ­
uations. Wit h the coroner's or medical examiner's per­
mission, the entire skull can be placed in a panoram ic
radiographic machine. Thi s techni que is usefui in cre­
mation cases, when dental evid ence may be lost or com­
promised by the man ipu lation associa ted w ith orai
dissection.
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Fragmentation of dental structures in dismemberment
cases and total lossof soft tissues in skeletoni zed remai ns
necessitate alterations in routine radiation exposure set­
tings. Generally, when radiographs of this type of mat e­
rial are taken . IO-mA and 65-kVp expo sure setti ngs are
used. Because there is litt le or no soft ti ssue, standard
exposure times or impulse setti ngs are halved to prevent
overexposure of the radiograph.

The maxilla can be spli t along the midsagittal sutu re,
and each hal f can be placed horizontally on an occlusal
film. This pro ject ion can be used to simulate antemortem
panoramic rad iographs or bite-wing views. Simil ar expo­
sures can be obta ined from the mandibl e by mounting
the jaw on the edge of a table or brack et tray and placing
an occlu sal film under the support ing hal f. Films of the
opposite side of the arch are made by simply fli pping the
mandib le and repeating the expo sure procedure.

The charti ng (odontograrn) of the postmortem denti ­
tion should provide for situat ions in which teeth are
missing after deat h. If such a discrepancy remains unex­
pia ined, it may preclude the positive identi fication of the
body. Scavenging animalsor poor investigation of a crime
or disaster scene can cause postmortem loss of teeth.
Environmental conditions at or arou nd the time of death,
such as tida l action in a saltwa ter drowning, can also
cont ribute to peri mortem ioss of teeth . W hen teeth are
lost in thi s manner, the crest of the alveolar bone remains
intact. In addi tion, there is no reosslfication of the socket
(Figure i 9-6). This pattern is inconsistent w ith what is
observed afte r extraction of a tooth .

Postmortem tooth loss is associated wit h decomposi­
tion of the periodontal ligament. Thus, the tooth Simp ly
falls out when the bod y is moved by an imals or during
police recovery efforts. Wh en thi s phenomenon occurs

Figure 19-6 • Postmortem tooth loss results in an alveolar socket
with unfractured margins and no reossif kation . In this example,
teeth nos. 7. 9 , 10, and 11 represent postmortem tooth loss. Tooth
no.2 isa result of antemortem loss. Teeth nos. 4 , 8, and 13 were
found near the body and reinserted into their respective sockets.
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and is recogn ized, the chart ing abb reviation MPPA
(J\'1issing Postm ortem, Present Antemortem) is used in

that tooth 's position in the denta l odontogram.
Antemortem record examination. An temor tem records

arc usually obtained directly from the police, coro ner, or
medical examiner. Before accepti ng this evid ence, the
forensic dent ist should determin e that the records indi­
cate the name of th e person to be identified and the nam e
and address of the submitting denti st. In add it ion, many
jurisdictions require an evidence transfer docum ent to be
signed. This form indicates that the continui ty of evi­
dence has been maintained and specifies who is cur­
rent ly in possession of the mate rial.

Severa l antemortem records of the same person may
be submitted from di fferent dental pract ices for com ­
paris on with postmortem denta l evidence. It is not
uncom mon for the general denta l record s of a decedent
and tho se obtained from the oral and maxill ofacia l sur­
geon, endodontis t , ort hodontist , and oth er dental spe­
cialty practice s to be forwarded for forensic ana lysis.

Even if on ly one a ntemortem record is sent, the
forensic denti st shou ld rechart all information obtained
from the radiographs, prog ress notes, and odontograms
on a standard ized form . This form should be identi cal to
the one on w hich the postmo rtem info rmation was doc ­
umented. Ali of this ·material shou ld be appropr iately
labeled as the antemortem record .

Th e use of computers in ma ss-disaster situations
accomp li shes this same pr inciple by entering ali ante­
mortem a nd postmortem denta l information into the
respecti ve identification program . Besides mak ing the
comparison of record s easier to manage. the creation of

similar antem ort em and postmo rtem anal yt ic materia l is
easier to present in court.

Comparison of antemortem and postmortem records and
written conclusions. After all dental info rmat ion has been
collected from the antemortem and postmo rtem data
bases. it is com pare d for simila rities and discrepan cies.

Comparison of denta l evidence is uni que among the tech­
niques used to ident ify a decedent. A posit ive ident ifica­
tion may stil l be establi shed, even when some reconcil ­
able discrepancies arc observed.

Fur thermore, the forensic dentist mu st rout inely rely
on the belief that premortem records arc truly those of
the person they arc purported to represent. The latter
problem is best exempli fied by the controversy associ­
ated wi th the antemortem denta l record s used to iden­
ti fy the bodies of Ado lph Hit ler and Eva Braun . Unt il
recently, there was uncerta inty concern ing the reliabi lity
of those record s. This uncertai nty was based on the pos­
sibili ty that the records had been falsified to effect the
misident ifi cation of Hitl er and his bride .
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figure 19-7 • Antemortem and postmortem radiographs demon­
strating the fluid, changing nature of dental information.

The case demonstrated in Figure i 9- 7 shows that all
teeth . restorations. and anatom ic structures are iden­

tical. except that deciduous tooth K is st ill present in the
antemo rtem rad iograph. Tooth no. 20 is eru pted in the
postmortem fil m. Th is difference could not support a
positive ident ification if it were a component of finger­
pr int or DNA evidence. The facts that the deciduous tooth
has exfo liated and the permanent toot h erupted before
death arc acceptable di screpancies in comparable dental
evide nce.

Compari son of dental evide nce is often complicated
by the quality of the evidence submitted. The physical
status of the postmortem dental material ca n be com­
pro mised when teeth have fractu red or are avulsed sec­

ondary to tra uma . Often, only fragments of the jaw s may
be presented for comparison .

Dental restorations can be separated from the teeth or
melted in a fire. Acry lic melts below 54 0 · C (1000 · F),
gold and amalgam melt by 870 · C (J 600 · F). and porce­
lain can withstand temperatures above 1100 · C (2010 ° Fl .
In addition . extreme tem peratu re in a fire can cause the
teeth to explode or appear shrunken. Although the prin­
cipal ro le of the denti ti on of a fire victim is to provide data
for identificat ion, studies indicate that morpho logic and
micro scop ic tissue a ltera tions of the teeth may assist
forensic scientists. such as arson investiga tors. in deter­
mining temperatu re and duration of exposure to fire.

The pro blems associat ed w it h inco mp lete ante­
mortem records a re compounded when radiograph s are

of poor qua lit y as a resul t of exposure and develop ing
errors. Mischarted infor ma tion in the ant em ortem record
can also be considered a reconcilable discrepancy. This
erro r often occurs w hen teeth hav e been extracted and
adjo in ing teeth have moved into the positi on of the
extraction site. Restorat ions may be inad vert ently indi -
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cated on the wrong tooth when the clinician is charting
or entering information into the progress record.

Regardless of the di ffi culties encountered when denta l
evidence is compared, the final conclusions must be
based on an objec t ive analysis of the data presented. The
concl usions mu st be supportable and defensib le when
they are presented und er oath in a cou rt of law.

Dentistry 's role ill mass-disaster identification. The
term "mass disaster" evokes images of a chaotic event.
ini ti ated by a destructive force, which results in mul tip le
fata li ti es necessitating identification . Mass di sasters can
be classified in one of three ways:

I . Natural
2. Accidental
3. Criminal (e.g.. serial homicide, bombings)
Each var iety of mass di saster result s in the death of

multiple vict ims. However, the problem s faced by the
forensi c dental team responsibl e for iden tifying the dece­
dents may vary, depending on the type of mass disaster.

Natural disasters. Natural mass disasters include
earthquak es, tornadoes, hurrican es, volcanic eruptions,
fire storm s, and floods. These may occur over relat ively
short periods or may be protracted over days or weeks.
Vi ctims may be scattered throughout broa d areas,
extending for miles . In addi tion , many vic ti ms in natu ral
disasters may be unknown s who cannot be presump­
tively ident ified. Transients, homeless indivi duais, and
tourists wh o arc visiting an area involved in a natural
mass di saster are often difficult to identify.

In a natu ral disaster, the pri ncipa l problem for the
dental identification team is that the environmental infra­
structure is often compromised. Dental offi ces containing
antemortem records may be destroyed. Communicat ion
lines and roads are damaged, preventing the retri eval of
any available antemortem records. All of these factors can
delay or preclude the pro mpt identificat ion of victi ms.

Accidents. Accidental mass disasters are most often
associated wi th transportat ion accidents, fires, industrial
and mi ning accidents, and mili tary accidents. These
events usually occur over short periods. They are asso­
cia ted with closed populations , exemp lified by the pas­
sengers on an airplane or a shift of worke rs in a mine.
The airline has a li st of individu als who are supposed to
be on the pla ne. The min ing company can docu ment
those who have reported for work. In these examp les,
the victims of accidents should logicall y come from the
closed pop ulation. Therefo re, antemortem records are
first solic ited from the families of these individuals.

Problems can be associat ed wi th the identification of
victims of industria l and military accidents because these
populations are often of similar age and sex, may be eth­
nicall y similar, and may wear similar clothing. M ilitary
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uniforms and protective industrial clothing decrease the
potent ial use of personal recognition as an identi ficati on
aid in these cases.

Criminal disasters. Unlike natural and accidental mass
disasters, criminal mass disasters may occur over
extremely long periods (r.c., years) and w ide ranges of
terr itory (l.e.. different cities or states). The remains of
the victi ms of seri al ki llers can be hidden, dismembered,
and mut ilated. Dental st ruct ures in these situations may
not be available for postmortem review.

Law enforcement agencies are often unawa re of the
victi ms from other jurisdict ions. Each agency may be
investiga ting an ind ividual homicide w ithout recognizing
a pattern of broader crimina l involvement. Until the
development of the FBI-NCIC compu ter registry, coordi­
nated effort s at identifi cation were hampered.

Responsibilities. Regardle ss of the type of mass disaster,
the local coro ner or medical examiner is ult imately
respons ible for perform ing the autopsies and identi fying
the victims. In accid ents tha t involve modes of public
tran sporta t ion , the Nati onal Transportation Sa fety Board
(NTSB) is empowered to investigate and determine the
cause of the crash. Other agencies w ith jurisdiction at a
disaster scene may represent local police, public safety,
and funera l home personnel; members of the FBI finger­
pr int team; representat ives of the Nati ona l Disaster Med­
Ical System (NOMS); and the clergy.

The forensic dentists who are respon sibl e for identi ­
ficati on and their support personnel should also be
organized into a team. Several state dental associations
(including Cali fornia , Washington, Mich igan, New York,
South Carolina, and Iowa) have developed, supplied, and
trained such groups in preparation for emergencies
requiring their expertise. Training sessions include mock
mass-di saster exercises. These drills can prepare the
dental team members fordealing with the technica l prob ­
lems of mass-d isaster cases.

In addit ion, train ing sessions can be used to counsel
the dental team and to inform members of the posttrau ­
matic stress often associated with this type of forensic
work. This delayed stress is a result of the sensory and
psychologic insu lts encou ntered by the denti st who is
dealing wi th human death on a large scale.

Duri ng a mass-d isaster incident , the NOMS, under its
emergency support functi ons, is aut hori zed and has
responsibi lit y to assist local authorities by establishing
temporary morgue facili tie s; ident ifyi ng victi ms using
scienti fic techniqu es; and processi ng, preparing, and
disposing of victi ms' remain s to families, funeral hom es,
or proper legal representatives. This mission has been
accom pli shed through the development of ten regional
Di saster Mortuary Teams (DMO RTs) administered by the
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NDMS. Each DMORT is composed of funeral directors.
medical exami ners, coroners, pathologists, forensic
anthropologists. medica l records technicians and tran­
scribers. fingerprint specialis ts. forensic dent ists, denta l
hygieni sts. dental assistan ts. radi o logy techn icians,
mental hea lth spec ial ists. co mp uter p rofess iona ls,
admini strati ve support staff, and secur ity and investiga­
tive personnel. These individuals are private citizens,
each w ith a specif ic field of expertise, who are mobili zed
dur ing a disa ster. Th e licensure and certification of the
DMORT members is recognized by all states becau se they
are cons idered tempora ry Federal empl oyees during the
emergency response.

Wor king w it h the autho rization of the coro ner or med­
ical examiner. a local dental disaster team or dental com­
ponent of a DMORT is responsible for antemortem record
assembly and interpretation. post mortem physical and
dental radiographic examination. and fina l comparison of
denta l info rmation. These are the same principles used
to establish an in div idua l identifica tio n. Yet. when
numerous victims need to be identified in a short time,
prob lems of iden tifica t ion are compounded exponent ially.

Divi ding the team into subsect ions responsib le for
each of the three ident ifi cation doma in s permits a div i­
sion of labor among the team members. This division
reduces errors in identificatio n. in that specific tasks in
the identific at ion process are assigned to separate sub­
sections. A chain of command should be estab lished, and
the team leader shou ld be direct ly responsib le to the
coroner or medical examiner. This person is the only
membe r of the team aut horized to release the results of
the dental identification process to appropriate inves­
tigative agencies.

The advent of computer software has assisted mass­
disaster dental identificat ion teams in filing. storing.
sorti ng. and matching bi ts of antemortem and post­
mortem informa tion. Computer assistance has proved
beneficial in disasters involving hundreds of victims.
Commonly used programs include the foliowing:

• The FBi-N CIC progra m, based on the Cali fornia
Denta l Ident ificat ion System, develop ed by Dr.
Norman Sperber and Dr. Robert Siegel

• CAPMt - 4 (Compute r-Ass isted Postm ort em Identi­
fication-version 4.0), developed by Dr. Lewi s
Lorton of the U.S. Ar my Insti tu te of Dental Research
and maintained by the Armed Forces Institute of
Patho logy (AFIP)

• WIN tD. developed by Dr. james McG ivney (St.
Louis, MO)

• ToothPics Identification System . developed by
Class I tnc. (Tempe, AZ)

Each of these systems is user friendly, can be ru n on
readily availa ble and accessible hardware, is capab le of
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networking, and relies on objective data entry. However.
identification is the result of human thought processes.
To arrive at correct conclusions based on the evidence.
individual dental team members must evaluate computer
matches.

BITE PATTERN EVIDENCE

BASIC PRINCIPLES

Animal bites account for most bite injuries reported annu­
ally, Bites represent approximately I % of all emergency
visits that require medical attention. Of these. most are
associated wit h dog bites. Animal bites may be observed
postmortem when a body has not been buried or discov­
ered quickly. Common ly, insect bites are made by ants and
roaches. which leave patte rn injuries that can be mistak­
enly interpreted as antemortem trauma. Postmortem bites
from rats and scavenging dogs and cats are often avulsive
and of narrower or smaller diameter than huma n bites.

Inj uries caused by human bi tes are routinely related
to either aggressive or sexual behavior, Ironicall y. it is
not uncommon for the perpetrator of an aggressive act
to be bitte n by the vict im, as a means of self-defense. In
children. bi tin g is a form of expression tha t occurs w hen
verbai communicatio n fails. Biting injuries in children
can result from piayground altercati ons or sports com­
peti tion . They are common among children who attend
day-care centers.

Self -i nflicted bites are observed in Lesch-Nyhan syn­
drome. This syndrome is an x-It nked, recessively trans­
mitted disease manifesting-among other signs-insen­
sitivity to pain and self-mutilation by chewlng away the
lips . This disease is rare. and self-inflic ted bites are more
commonly seen in adults and ch ildren who are victims
of physica l abuse or sexual assault. These ind ivid uals
may bite their ow n forearms or hands in anguish or to
prevent themselves from crying out while they are being
tra umati zed.

tnjur ies result ing fro m anima l or human bi tes may
become septic or may progress to systemic infect ions.
Secondary bacterial infections are more commonly
assoc iated w ith hum an bites than wi th anim ai bites.
Infectiou s complications include tetanu s, tuberculosis,
syp hi lis . actinomycos is, and those infectious compli­
cati ons relat ed to stre ptococcal and stap hy lococcal
organ isms.

Vira l complications. including hepatitis B virus.
herpes simplex. and cytomega lovirus. have resulted from
transmission through human bi tes. The human immun ­
odeficiency virus (HIV) can also potentially be trans ­
mitted thro ugh the exchange of blood and saliva in a bite
injury. The risk of seroco nversion from this mode of HIV
transmission, however, is believed to be extremely low.
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Rab ies is the most seriou s infectious complication
that result s from animal bit es. It is often necessary to
ident ify the specific offending animal for rabie s control
or pot ent ia l litigation. Th is identi ficati on is not rout inely
done by matching the animal 's teeth to the pattern injury.
W hen humans bite, however, the marks left in inju red
tissue or inani mat e objects are often anal yzed and com­
pared with the all eged perpetrator' s dent itio n.

Theconcept of accept ing evidence related to theanalysis
of patterns created by the dentit ion is relatively new to the
United States justice system. In 1954, Doy lev. State of Texas
became the first modern case in w hich a conviction was
based on evidence relating a suspect' s dentition to pattern
marks in an inanimate object (a piece of cheese).

However, the legal community has recognized tool mark
and fingerprint patt ern analysisas scientifically acceptable
forensic disciplines for some time. The evidence presented
by experts in these areas hasbeen accepted in 20% of state
courts under the Frye standard and the remain ing 80% of
state courts and all federal courts under the Federal Rules
of Evidence 702- 705. These are special rules that deal w ith
the admissibil ity of scientific evidence. Thus, they are also
applicable to bite mark information.

The Frye test had been the standard for scientific
admi ssibil ity in most state and federa l courts since 1923.
The th ree comp onentsof scient ific evidence adm issibi lit y
that are considered under Frye incl ude the follow ing :

I . The scient if ic pri nciple mu st be recogni zable.
2. The scientif ic p ri nc ip le mu st be suffic ient ly

establis hed.
3. The scientific prin cipl e must have gained general

acceptance w ithin the scientific di scipline to w hich
it belongs.

Among the three requirements, on ly the concept of
"genera l acceptance" must be met to satisfy the Frye test
of admiss ibility.

In 1993, the Unit ed States Supreme Court ruled on the
admissibi li ty of scientif ic evidence in Daubert v. Merrell Dow
Pharmaceuticals. It was the Court' sdecision in thiscase that
the general acceptance aspect of the Frye test should no
longer be the sale, determining factor used in considering
admissibil ity of scientif ic evidence. Essentially, the Court
replaced this princip le w ith one that stresses scientific
validity. This decision removes the responsibi li ty of deter­
mining sound scientific evidence from the scient ifi c com­
mun ity in which it has gained general acceptance.

Instead, the Daubert ru ling gives great latitude to the
trial judge in considering the admissibil ity of scientific
evidence. Trial judges often have limited knowl edge of
scientific methodo logy; however, under Daubert they are
required to determ ine if the weigh t and admissibil it y of
expe rt testim ony is not on ly scientifica lly valid but also
relevant and germane to the issues in ind ividual cases.
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Th us, the results of the Supreme Court's decision in
Daubert are to make the judge a "gatekeeper," and the
expert w itness a provider of scientifically valid evidence.

The general acceptance conce pt is no longer the sole
determ ina nt of adm issib il it y in Daubert . It becomes one
of severa l factors that must be met for scientific evidence
to be admi ssible. These factor s include the follow ing:

• Techniques employed mu st be testable and tested.
• Peer review and publication of results are not required

but may persuade the judge in adm itting evidence.
• Standards should be established for evaluat ion of

the scienti fic method s and error rates associat ed
w ith techniques empl oyed.

• Considera tion is given to acceptance of scientific
princip les that have gained general acceptance
w ithin the scienti fic di sciplin e to which they belong.

Because it is reasonable to consider the teeth as cut­
ting or mashing tool s, the basis for accept ing bit e pat ­
tern evidence can be suppo rted on the same scientific
princip les used to evaluate too l marks. In addit ion,
studies indicate that , like fingerp rints, the human denti­
tion is unique for each person . Variations in size. wear.
and fractures; position in the denta l arch; diastemata;
and restored surfaces cont ribute to this principle .

Thus , bite mark evidence is adm issible und er the Frye
standard and Federal Rules of Evidence as determined by
the Daubert decision. Al though some legal experts beli eve
the Federal Rules of Evidence provide better guidelines
for admissibility decisions, no challenge to the scientific
basis of bite mark evidence has been successful under
either set of standards.

Characteristics of Bite Marks
To evaluate a pattern mark, its characteristics must be rec­
ognizableand distinguishable. Reasonably, the mark should
be consistent with the face of the instrum ent from which'it
was generated. Specific teeth can create representative pat­
terns that are recognizable. These individual marks are
described as internal characteristicsof the enti re bite mark.
Human incisors make rectangular marks.Dependingon the
amount of attr ition observed on the cuspid' s incisal edge,
incisal surfaces of cuspids may be associated with points
or triangu lar patt erns. Bicuspid teeth are often associated
with marks that resemble a "figure eight."

Class character ist ics of a human bite mark are related
to the shapes that are created when grou ps of teeth from
both dental arches are impressed in to a bitten surface.
Round, ovoid , or ell ipt ical pat terns are usually observed,
but variat ions may be associat ed wi th tapered, square,
and U-shaped arches. W hen only one arch contacts a
surface, a crescent pattern may be formed. The greatest
dimens ions of an adul t huma n bite mark do not usuall y
exceed 4 em (Figure t 9-8 ).
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Figure 19 -8 • A bite mark pattern demonstrating t he internal and
class characteristics associated with impressions madebythe
human dentition. An ecchymotic area in the centerof the ovoid pat­
tern is observed, which isnot always related to the sucking action of
a sexual bite. Therefore, this finding should not be overinter­
preted to imply sexual intent on the part of the biter. The impres­
sions made by the tee th of the mandibular arch are more delicate.

Internal and class characteristics of bite patterns are
generated by gro ups of specific teeth . The dynamics of
occlusion and mu scle function must also be accounted
for when varlatlons .ln internal and class characte ristics
of a bite mark are considered. Such var iations can be
caused by malocclusion, individual tooth mobi li ty asso­
ciated with periodonta l disease, and movement of facia l
muscles during bit ing.

Class II malocclusion can cause the palatal surfaces
of the maxi llary ante rior teeth , rather than their inc isal
edges, to contact the material being bitte n. Shie ld like
imprin ts of the palatal sur faces are generated in the bi te
mark rather than the rectangular pat terns routi nely
associated with these teeth.

Aberra nt mu scle forces assoc iated with tongue
thrusting can alter the way the teeth contact a bitte n sur­
face. Temporomandibular joint dysfunction (TMD) can
also contribute to varia tions in bi te patte rns. TMD can
be associated wi th midline shifts or inabil ity to achieve
maximum open ing whi le bi ti ng.

W hen bitte n, many inan imate objects tend to act like
dental-impression material. retaining the marks of the
teeth. Such cases have involved bite mar ks in foods,
chewing gum, paper toweli ng, and a ro ll of maski ng tape.
Unlike inanim ate material , the skin is a dyna mic tissue
that can change after it is injured. Swell ing , caused by
the acute inf lam mato ry response of the tissue, can dis­
tort and affect the interp retati on of the pattern . Bleeding
into the area of a bite mark can mask the pattern .

The age of an inju ry is the time elapsed from its inflic­
t ion to the analysis of the damaged tissue. Reliable deter-
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mination of the age of antemortem skin injuries requires
histopathologic and histochemical analysis to relate the
injury to the time of the alleged incident (Table 19-3).
Color changes in the bitten tissue, associated w ith the
degradation of hemog lobin from lysed red blood cells, can
be used only to broadly estimate the time of occur rence.

Contusions and areas of ecchymosis are not unusual
in bite marks made in living tissue. The absence of
bleed ing into the inj ury may imply that it was in flicted
after death. Add it ional pos tmortem soft tissue changes
that can affect the quality of a bite pattern injury and its
eventual weig ht as evidence incl ude lividity (caused by
the settli ng of blood pigments in dependen t body areas),
decomposition. and embalming.

Bite marks from sexual attacks are common ly found
on the neck, breasts, arms, buttocks, genitalia, and thighs.
Axillary bites and bite patterns on the back, shoulder,
penis, and scrotum are often associated wit h homosexual
act ivit y. Abused children may be bi tten in areas of the
face, particular ly the cheek, ear, and nose. Assailan ts also
can be bitte n. The analysis of these bite patte rn injur ies
is just as incrim inating as those found on the victim of a
violent act.

GUIDELINES FOR BITE MARK ANALYSIS
In 1984, the American Board of Forensic Odonto logy
established Guideli nes for Bite Mark Analysis. Additional
workshops of the Board, held in 1993 and 1994, provided
further insight into the techniq ues availab le to recover,
store, analyze, and evaluate bite mark evidence based on
the Guidelines. The develop ment of the Guidelines cre­
ated a scientific app roach to the descript ion of the bite
mark, collec tio n of evidence from suspect and victim, and
subsequent analysis of the evidence .

The Guidelines do not mandate specific analytic
methods for compa rison . Thro ugh their careful use,
however, the quali ty of the investigation and conclusions
based on bite mark evidence follow custom ary proce­
dures. Th us, w ith these Guideli nes, it should be possible
to determine the weight of bite mark evidence required
to establish the valid ity of bite mark comparison .

Description of the bite mark. Demograph ic info rma­
tion (e.g., age. race, sex, and name of the victim; exam­
ination date; referring agency; case number) is obtained
in cases involving both liv ing and deceased victims. The
names of the forensic dental exami ner and referring
agency contact person should also be included.

The location of the bite is then descr ibed. Attent ion is
directed to the ana tomic location, surface contour , and
tissue characterist ics of the bitten area. Underlying
structures, such as bone or fat, may influence the ana­
lyt ic quality of the pattern injury. Relative skin mobility
is also evaluated.
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Table 19-3 Histopa tholog ic a nd Clinical Changes Used to Mon itor the Time Elapsed (Ag ing)
ill Ski ll Iniur ies Associated With Bite A'larks
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Collagen fibers
Capillary growth Brown-yellow-green

lymphocytes peak at periphery
Granulation tissue Tan-yellow

TIME

Hours

4- 8
12
16-24
24-36

Days

1-3
3+
4
4-5
6
10-14

,--- --
PREDOMINANT CELLULAR INFILTRATE
AND DEPOSITS IlEALl NG

Polymorphonuclear leukocytes with a peripheral front

Polymorphonuclear leukocytes
Macrophages peak
Polymorphonuclear leukocytes peak Peripheral fibroblasts

Central necrosis

Hemosiderin

VARIABLE CLINICAL COLOR

Red-blue -purple

Blue-black

Green-blue

._-

The shape. color. size. and type of injury arc recorded.
M etric measurements of the horizontal and vertical
dimensions of the bite mark are determined. Irregulari­
ties and variations from the standard round. ovoid, and
crescent shapes associated wit h human bite marks are
,, "-' · d . ' n l " ")' «r r- ..• .. , ,, ,, - b .· ' , "' ''' ''' '' y -

motic and petech ial hemorr hage. incision. and avulsion.
Art ifactual in jur ies. such as proxim ate stab and bullet
wo unds. should be recorded because these may distort
the pattern by separat ing anatomic cleavage lines of the
skin (Langer 's lines).

Evidence collect ion
Examination of the victim and suspect. Both the vict im

and the suspect are examined. and evide nce fro m each
is gathered for comparative study and evaluat ion. Col­
lection of evidence must be performe d in a manner that
protec ts the rights of the person who is providing the evi­
dence and that perm its the eventual acceptance of the
evidence in court.

A standard health history and in for med consent are
obtained befo re any evide nce recovery procedure
regard ing the suspect is perfo rmed. An intraoral and
extraoral exami nation of the suspect is completed. which
includes dental charting, soft tissue and tongue evalua­
tion. and prob ing of the peri odont ium . The refore. a
knowledge of the suspect 's medical history relative to
systemic prob lems associated w ith cardiovascular di s­
ease. allergy. seizure disorder. or requirements for
antib ioti c prop hyla xis is medicolegally importan t.

A search wa rrant, court order. or legal consent may
be required before evidence is collected from a suspect.

A specific lis t of the dental- related evidence desired
should be recorded in the legal document. Th is li st usu­
all y includes facial and oral photograph s. impression s
of the teeth. occl usal registrations and bite exempla rs.
and saliva samples. These documents protect the rights
... , . ,..,. . u p ..~ ..· • . ...t:>• • , • ~ ~·. I . I .. • .." 1 , "' .

and provide for due process. as guaranteed by the Fourth
and Fourteenth Amen dments. respect ively, to the U.S.
Constitution .

Bite marks are considered similar to such physical evi­
dence as fingerp rints; hair, blood, and semen samples;
and sobriety tests. Therefore, this material is not pro­
tected unde r provisions of the Fifth Amendme nt , which
deal with self -incrimi nat ion .

Photography. Ideall y. stan dard photographic tech­
niq ues include the usc of a 3S-mm single- lens reflex
camera w ith a flat- field macro lens and electron ic flash.
Numerous photographs employ ing dif ferent camera
posit ions. lighti ng, exposure setti ngs. and types of fi lm
should be obtained. Orientation positions and close up
views with a reference scale are required. The scale
shou ld be posi tioned next to. and in the same pla ne as.
the bite mark. The scale shou ld be omitted from at least
one view to document that no marks or other injuries
have been hidden by the scale.

A reference scale permits the bite mark photographs
to be measured and prepared as life-size (i.e.. l : I ) rep­
resentat ions of the in jury. They can then be compared
with casts and othe r exemplars obta ined from the sus­
pect. The ABFO no. 2 reference ruler (Figure 19-9) was
developed by the ABFO for use in bite mark photography.
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Figure 19-9 • The American Board of Forensic Odontology
(ABFO) No.2 Refe rence Scale.

T his instrum ent con tains two metric scales, an 18%
color gray scale, circ ular sy mbo ls, a nd rec tifying gr ids.
Each of these components is used to acco unt for pote n­
t ial photograp hic dis tortions, which can negate the va lue
of the photograph ic evidence.

W ith living victims, serial pict ures are take n over sev­
eral days. This series provides documentation of the co lor
cha nges associated wi th heali ng of the wou nd. In ad di­
tion, special photographic tech niques, includ ing the use
of reflective ultravio let (UV) photogra phy, ca n be used to
ident ify la ten t images of the teeth . These ma y rema in
after the bite mark ha s clinically disappea red .

Reflect ive UV pho tography enhances the bite ma rk
image by se lectively identifying photoactive mela nin pig­
men t in the injured tissue. Variations in the amount of
mela nin in the traumatized tissue are observable. This is
based on the fluoresce nce created when the skin is
exposed to UV ligh t in th e 320- to 450-nm wave length
ran ge. UV photography req uires special films , illumi na ­
tion so urces, or lens filte rs , suc h as the Wratten Filter
no. i SA (vis ibly opaque glass filter), to work w ithin th e
desi red wavelengt hs. In addition , there may also be
focus ing problems a ssocia ted with ultraviolet photog­
raphy. The fact that th is techn ique may perm it recovery
of latent evidence, even months afte r a ll clin ica l s igns of
a bite mark injury have disappeared, makes th e effort
worthwhi le.

As prev ious ly stated, photograp hs of the suspect
should involve the same atten tion to technica l qua lity
co nt rol. Extraoral, Intraora l, and occlusa l photographs
are taken . Additiona l films of wax or acrylic test bites a nd
measurements of maximum interi ncisa l open ing are also
recorded.

Sa/iva evidence. Collection of sa liva trace evidence from
the surface of the bite inju ry a nd a control ski n surface
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of th e victim is pe rformed to identify blood group anti­
ge ns a nd DNA. These samples can be used for compa r­
iso n with sa liva obta ined from tlie suspect. A sa liva
sam ple shou ld be collected on a cotton swab that has
been mo istened in sterile sa line . The bite mark is rubbed
with the cotton, wh ich is then pe rm itted to air dry . After
th e sample dries, the cotton swab is placed in a test tube
a nd refrigerated until it can be ana lyzed . The co ntrol
sample is obtai ned from an a rea of the victim's skin sur­
face that is not associated with the bite . Because a victim
may be bitten thro ugh the cloth ing, area s of garments
tha t approxi ma te a bite pattern injury should also be
reta ined a nd eva luated for saliva .

Unfo rtunate ly, ma ny vict ims of sexua l abuse wash the
a rea of a bite mark befo re report ing for treatment. Emer­
ge ncy room personnel should be trained to ident ify bite
ma rk injuries and instructed not to wash or disinfect
these a reas until sa liva evidence can be obtained .

Impressions and study casts. The Guide lines for Bite
Mark Ana lysis delibera tely do not d ictate which impres­
sion materials shou ld be used to create exemplars of a
bite mark. Viny l po lysiloxa nes are d imensionally stab le
impression materia ls that meet American Dental Asso­
cia tion specifications, and a re all acceptable. Hydrocol­
lo id , polysu lfide, polyether, and alginate materials are
not recommended because of problems as sociated with
long- term stability.

Ort hopedic cast materia ls and nonexothermic resins
have been used to create the rigid trays for bite mark
impressions. All impress ion trays and study casts should
be appropriately la beled. Originals are retained for pres­
entat ion in court. Worki ng casts and models should be
duplicated from the origina l impression or master casts.
It is recommended that master casts be poured in type
IV stone, according to the manufacturer's specifications,

Tissue samples. Tissue samples of a bite mark can be
retained from decedents. With the perm ission of the
medica l exami ner or co roner, the dermis and underlying
muscle and ad ipose tissue can be removed for transillu­
mination analysis. Before excision, an acrylic ring or
stent must be secured within i inch of the borders of the
injured tissue samp le. The ring or s tent prevents
shrinkage and distortion of the specimen when it is
p laced into a 4 % formali n solution for fixat ion . The
acrylic ma teria l Is bound to the skin su rface with cyano­
acrylate and sutures (Figure 19- 10).

Evidence analysis, The responsibility of comparing
the photog ra phs of the bite pattern injury with the den ­
t ition of the su spect rests wi th the fo rens ic dentist. As an
expert in the ana lysis of these patterns, this person
objective ly eva lua tes the ev iden ce. The forens ic dentist
first determ ines whether the pattern is truly a result of
biting or whether it is artifactua l. Pattern s of blood
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Figure 19 ·10 • An experimental bite pattern injury on a cadaver.
This bite mark has had an acrylic stent glued and sutured around
its circumference before dissection and fixation in 4% formalin.
(Courtesy of Dr. E. Steven Smith.)

sp lat ter around a wo und or othe r tool mark s un relat ed
to the teeth ma y be mista ken for bite mark s.

Once it is es tab lishe d tha t the pat te rn is rela ted to the
teet h, it ca n be mat ched to the suspec t's dent ition for
inclusionary or exclusiona ry pu rposes. An expert
opinion is the n made accordin g to the res ults of th e rela ­
tions hip of the bite patte rn a nd sus pect's tee th.

To accomplish these goals, the den tist uses numer ous
methods that have bee n acce pted in the co urts. Images
of the bite mar k and the teeth can be digit ized in a com­
pute r. This infor mat ion can then be en hanced a nd sub­
sequently overla id for matching purposes.

Clear overlays of the chewing su rfaces of the tee th can
be made by simply tracing these surfaces on a sheet of
transparent acetate. Placing the incisal edges of the st udy
casts on the glass of an office photocopier a nd dupli­
cat ing on specia l pa per achieves the sa me end. A sim­
ilar effect is obta ined by placi ng a n op aque powde r, such
as ba rium su lfate, into wax or acrylic test bites and by
obt ain ing rad iograph s of these exe mpla rs. All of these
overlays are then superi mposed over the bite ma rk for
co mpa rison (Figures 19- 11 a nd 19- 12).

A rece nt st udy indica tes that there a re limitat ions to
the accu racy of the var ious ove rlay tec hniques. It is sug­
gested that subjective, han d-t raced ove rlay met hods be
discontin ued. Among the ot her techniques, computer­
generated bite mark overlays are the most reproducible
and accurate for ana lysis . The area of the biti ng edges of
the teeth is best measured using overl ays constructed
from radiopaque material in wax dental lrnpressions.
Photocopiers, cal ibrated to create 100% images, a re best
employed to reco rd tooth rotation.

In co ur t, bite mark evidence mus t be ab le to withsta nd
legal cha llenges based on its sc ienti fic validit y a nd the
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Figure 19·11 • An overlay of the maxillary cast of a suspect's
dentit ion on a photograph of a bite pattern injury. Note the
diastema between the central incisor teeth . The distal incisal sur­
faces of the lateral incisor teeth are not in the plane of occlusion.

Figure 19-12 • A repositioned overlay of the maxillary cast of a
suspect's dentition on a photograph of a bite pattern injury (same
case as depicted in figure 19 - 11 ). The drag marks. diastema
space, and mesial contact points of the lateral incisor teeth
become apparent in the pattern. (from Nuckles DB, Herschaft EE.
Whatmough I N: forensic odontology in solving crimes: dental
techniques and bite mark evidence, Gen Dent 42:210 -214 , 1994.)

cre dibility of the expert witness who prese nts the evi­
den ce. Th is is true rega rdless of the techniques used to

retrieve. compare, and determine a conclusion based on
the evidence. When the Guidelines for Bite Mark Ana lysis
a re used , such ch allenges can be minimized .

HUMAN ABUSE
EPJDEMIOWGY AND CLASSIFICATION

Dental professionals are likely to encou nter more vict ims
of ph ysical , neglective, sexua l. and psycho logic abuse as
the scope of the problem s associa ted with viole nt hu man
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be havior become more recogni zed an d open ly discu ssed.
Currently in the United States. statist ics revea l more than
2.5 million cases of ch ild abu se. 2 million cases of elder
abuse. and 4 million spousal abuse victi ms a nnually.

Child ab use is the nonacctden tal , physical. me nta l.
emotiona l. or sexual trauma; exploitation; or neglect
endured by a child younger than 18 years of age while
under the care of a responsible person. such as a parent.
sibling. baby-sitter. teacher. or other person acting in loco
parentis. Elder abuse is similar in all rega rds except tha t
it deals with geriatric victims w ho require care or have
been institutionalized.

Victims of spousal ab use a re unique and differ from
those of child or elder a buse because they often have
autonomy to choose their circumstances. Unlike the
abused child or geriatric res ident in a nursing hom e, the
abused spouse can make choices to leave the trau matic.
violent environment.

Of the 2.5 million a nn ua l cases of child ab use, 200 0
to 4000 cases res ult in death. Victims and their ab users
come from all racial. ethnic. religious. socioeconomic.
and ed ucational backgrounds . Repor ts co ncern ing the
distri bution of cases among the differen t types of a bu se
vary wide ly. Up to 70% of child ab use cases may be the
resul t of physica l trauma . Some studi es relate 15% to
25% of the cases to sex ual a buse a nd 50% to neglect.
Neglective abu se is su bclassi fied by the ca reta ker's neg­
lect of the child's medical. dental. a nd safety needs; phys­
ical well-being; or ed ucation . intentional drugging or
poisoni ng an d failu re to thr ive a re addit ion al types of
maltreatment classified as abusive.

Many ab usive individuals were themselves abu sed as
children . Criminal ch arges ar e often lodged again st an
ab using caretaker. It is recogn ized. however, tha t cou n­
seling and psychologic and emotional support can a lso
help to stabilize a violent, dysfunct iona l family unit.

SIGNS AND SYMPTOMS
Regardless of the overall statistical variations in sub­
classification of the problem of abuse. the dentist is most
likely to encounter physical a nd sexual abuse and health
care and safety neglect among pediatric a nd elderly
dental patients. Of the children and elderly who are phys­
ically abused. 50 % man ifest orofacial injuries (Figure
19- 13l. These unexplained injuries are ina ppropria tely
reported by the ca retaker or a re inconsisten t with the
history provided. Abusive trau ma to the face a nd mouth
includes the following:

• Laceration of the labial or lingua l frenum. wh ich
res ults from a blow to the lip or forcefu l feedi ng

• Repeated fract ure or the avu lsion of teeth
• Zygomatic a rch and nasa l fractures
• Bi laterai contusions of the lip corn rnlss ures from

the place me nt of a gag
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Figure 19-13 . An avulsed toot h. a fractured tooth. and a torn
labial frenum associated with oral facial injuries in physical child
abuse.

Pattern injuries can be associa ted wi th the semicir­
cula r or crescen t shape of bite ma rks. Other instruments
that co ntac t the skin may leave parallel linear pa tte rns;
the se inclu de inju ries made by a ha nger. st ra p, be lt, or
ruler. Multiple parallel lines a re associated with finger
marks aft er an open-ha nded slap. Multiple round . cir­
cula r. pun ched out, or ulcerat ed a reas are ca use d by
inte ntiona l burn ing with a ciga rette or cigar. Loop pat­
te rns are crea ted by electrica l cord, rope, a nd wire (Fig­
ures 19- 14 an d 19-1 5l.

Othe r charac teristics of child a nd e lder ab use injuries
ar e rela ted to the ir multip licity a nd repetitive nature.
They often appear in various stages of reso lution . Some
injuries are acute; others are heali ng or even scarred.
Therefore. the de ntist should examine the skin of the
pediatric an d geri atric dental patient. Suspicion of abuse
is increased when the child or elderly patient appears
overdressed for seasonal conditions; overdressi ng may
be an attempt to mask or hide the physical signs of abuse.

By adulthood, 10% of men and 25 % of women are the
victims of sexual abuse. Oral infections associated with
sexually tra nsmitted diseases (STDs) are obviously signs
of sexual abuse when they are observed in a minor. Ery­
thematous or petechial lesions of the palate or ulcera­
tion of the subli ngual area should be noted because these
findings ca n res ult from the physical trauma associated
with performing fellatio or cunn ilingus (see page 268).

Among sib lings. "milk bottle ca ries" is a sign of neglec­
tive abuse and indicat es the caretaker's inattention to the
den ta l nee ds of the ch ildren. The dent ist may become
awa re of ot her ab usive be havior directed to a child or eld­
er ly pa tient by a responsible caretaker. Abus ive behavior
ca n Involve refusal or delay in seeking treatmen t for
serious medical or de ntal prob lems. abandonment.
refusal to cooperate wit h plan ned trea tment, a nd failure
to return to the sa me phys ician or dentist for trea tme nt.
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Figure 19 -14 • Mul tiple circular ulcerated injuries are associated
with intentional burn s from a cigarette. When a child is acciden­
tally burned by a cigarette. only one elliptical ulcer is observed.

THE ROLE OF DENTISTRY IN RECOGNIZING
AND REPORTING HUMAN ABUSE

Awareness of the signs and symptoms of abuse among
individuals of all ages should be a goal for every denti st.
As a component of the denta l relicensure process, New
York State requires documentation of continuing educa­
tion credits in the area of child abuse recogni ti on and the
dental professional 's responsibili ty to report such cases.

By statute, all states require that denta l personnel,
oth er healt h care professionals, teachers, and day care
and nursing home emplo yees report suspect ed cases of
chi ld and elder abuse. Unfo rtunately, the reporting of
spousal abuse is limited in most jurisdictions to cases
invo lvi ng the use of a weapon whi le committing a vio­
lent act . Although the dent ist has no legal requ irement
to report spousal abuse in these areas, the Amer ican
Dental Associati on 's Principles of Ethics and Code of Pro­
fessional Conduct indi cate a responsibility on behalf of
dental professionals to intercede in cases involving
famil y violence.

The agency to w hich the report is made varies among
the different jurisdictions. Commonly, the po lice, socia l
service, child welfa re. senior services agencies, or family
serv ices departments are the governmental off ices des­
ignated to accept reports. W hen a report is made in good
faith , the dentist is immune from any counterprosecu­
tion or civi l liabi lity that might stem from a false report .
Failure to report is considered a misdemeanor in most
states. In addition , the dentis t may be subject to license
revocat ion or malpractice li tigat ion by failing to make a
report.

When a denti st determines tha t a report of child or
elder abuse shou ld be made, documentation of the phys­
ical evidence to support the charge is manda tor y. All evi­
dence is collected accordi ng to the pri nciples descr ibed
for identificat ion and bite mark cases. Descr iptions of the
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Figure 19 -15 • Parallel linear ("railroad track"} pattern s are asso­
ciated with blows to the skin with such straight-edged objects as a
belt. a hanger; an elect rical cord. and a ruler.

inj urie s and their loca tio ns, supporting photographs and
rad iographs, and informat ion stat ing the basis for sus­
picion of abuse are included in the report. W hen abuse
is considered, the denti st should examine the patient and
assess the prob lem separately from the abusive care­
giver. Parental consent is not required to obtain appro­
pria te physical evidence from vict ims below the age of
majority.

THE DENTIST AS AN EXPERT WITNESS
Observational, or lay, witnesses testify only to the facts
known to them . They are referred to as witnesses of fact.
Such w itnesses are permitted to make inferences about
physical facts based on ord inary experi ence. The witness
of fact is not ent it led to present hearsay evidence related
by another person.

The judicial system recogni zes tha t peopl e with a sci­
entific backgrou nd or specialized field of study that is
admissib le under the Frye Rule or Federal Rules of Evi­
dence can provide the courts wi th anal yses or explana­
tions relat ive to that discip line. The facts and opinions
offe red by such a wi tness are beyond the scope of infor­
mation that could be expected to be provided by a lay
person or w itness of fact. A witness who is qua li fied to
testify under th is standa rd is acknowledged as an
"expert. "

Members of the dental profession are experts. They
are qualified to testify by the judge, w ho bases his or her
opi nion on education al backgrou nd, denta l and forensic
expert ise, publi cati ons, and other profes siona l qualifica­
tions. Dentists who have add it iona l train ing in one of the
dental specia lties may be calle d on to present specific
information from that discip lin e.

Dental expertsassist attorneys, judges, and ult ima tely
juries (the triers of fact) in understand ing the scope and
complexities of dental science and practice in relation to
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question sof law. The dentist should not become an advo­
cate for either side in a case but should strive to be an
educator and fr iend of the cou rt.

As experts, dentists may be required to test ify in civil
litigati on cases that involve the fo llow ing situ at ions:

• Malpractice based on negligence. This catego ry
incl udes batt ery (e.g., ext ractio n of the w rong
tooth) : misdiagnosis; and failure to diagnose, refer,
or inform. All of these actions fall outside the stan­
dard of care for the profession .

• Personal injury. Temp oromandibular jo int (TM J)
damage or denta l trauma suffe red in vehicular,
home, sports, recreatio nal. and work-related acci­
dents fall und er th is category.

• Dental fraud. Charg ing for materia ls or procedures
that were not used or perform ed are examples of
fraud.

• Identification of mass-disaster victims.
In cri minal cou rt, dental expertise is requested in iden­

ti fication of homi cide vict ims and in bi te mark and human
abuse cases .

Dentists are often unfam ilia r with, and may be intimi­
dated by, the adversarial natu re of cou rt room procedure
and protocol. Whe n presenting evidence, the dental expert
should remember that his or her role in the legal process
is to help the jury understand the dental issues in the case.
To this end, and as a scienti st , the dental expert w itness
should present the evidence confidently, accurately, and
objectively, relating information in nontechnical terms.

W hen cross-examined by the opposing attorney, the
dental expe rt wi tness should remain composed and con­
fident. As an exper t , the denti st has the right to refer to
records and exemplars prep ared for the case. The den-

BIBLIOGRAPHY
Austin-Smith 0 , Maples WR: The reliability of skull/ photograph

superimpo sition individua l ldentlftcatton, 1 ForensIc Sci 39:446­
455. 1994 .

Barsley RE: Forensic and legalI ssues In oral diagnosis, Dent Clin North
Am 37 :143-144, 1993.

Berger MA: Evidentiary framework. In Cecil IS et .1 1: Shepard's reference
manual on scientific evidence. pp 39-117. New York. 1994. xtcc raw­
Hill.

Bowers MC , Bell GL: Manual of forensic odontology. ed 3. Ontar io.
Canada. Mantlcore Publishers. American Society of Forensic
Odontology, 1997.

Child Abuse Prevention Act (PL93-2 47): DHEW Publication 78-30137.
1978: 42 USCS Section 51 06 g (4) {1988l.

Chiodo GT. Tolle SW. Tilden V P: The dentist and family violence. Cen
Denl 46:20-25 . 1998 .

Cottone lA, Standish SM : Outline of forensic dentistry. Chicago. Year
Book Medical Publishers. 1982 .

da Fonseca MA. Feigal RI. ten Bensel RW : Dental aspects of 1248
cases of child maltreatmen t on file at a major county hospital.
Pediatr Dent 14: 152- 157. 1992.

ORAL & MAXILLOFACIAL PATHOLOGY

tist is entitled to read and review any books or articles
proffered by the opposing attorney w ith the intent of dis-
cred it ing the test imony. .

Pretrial preparation is required if the denta l exper t and
the attorney who has retained his or her services are to
develop the evidence to be presented in court. Both must
be awa re of the strengths and weak nesses of the mate­
rial and decid e how best to provide the jury with this
in formation. Adequate t ime mu st be allotted to prepare
exhibits for court. It is also advantageous to attempt to
determi ne th e posit ion that w i ll be taken by dental
experts called by the opposing side.

SUMMARY
Each practitioner has a responsibility to understand the
forensic implications associated with the practice of his
or her profession. This understanding should include
more than ethics and ju ri spru dence, which were tradi­
tionall y the onl y aspects of a denti st' s knowledge of the
law. Appreciation of forensic dental problems permits cli­
nicians to maintain legally acceptable records and assist
legal autho rities in the identification of victims of disas­
ters and crimes.

The pursuit of justice in cases of rape and child abuse
often relies on dental test imo ny to interpret bite pattern
in juries. New photographic techniques, computer soft­
wa re development, and laboratory and cli nical proce­
dures have permitted forensic dentists to provide
objective, scientific evidence in these types of cases.

The legal community's reliance on the dental profes­
sion to continue to provide expertise in civil and crim­
inal proceedings ensures that forensic dent istry wi ll
remain a viable component of the forensic sciences.

Daubert v Merrell Dow Pharmaceuticals. Inc., 113 S. Ct. 2786, 2798
( 199 3).

Doyle v State. 159 Tex. C. R. 310, 263 5 W. 2d 779, January 20. 1954.
Epstein lB. Scully C: Mammalian bites: risk and management, Am I

Dent 5: 167- 172. 1992 .
Fralr J. West MH : Ultraviolet forensic photography. Kodak Tech Bits

2:311. 1989 .
Frye v United States. 293 F.IOI J (D .C. Clr. 1923).

c crun RJ . Cohen M M . Levin L5: Syndromes of the head and neck. ed 3.
New York. 1990. Oxford University Press.

Hyzer WG . Krauss TC: The bttemark standard reference scale ABFO
No . 2, J Forensic Sci 33:498 -506, 1988.

Iaku sh I: Forensic dentistr y. / Am Dent Assoc [19:355 -368. 1989.
Kim YK. Kho HS. Lee KH: Age estimatio n by occlusal wear. I Forensic

Sci 45:303-309 . 2000.
Moenssens AA. Inbau FE. Slam JE: Scientific (vidence In criminal cases.

ed J . Mi neola. NY. 1986. The Foundatio n Press.
Myers SL. Williams 1M . Hodges 15: Effects of extreme heat on teeth

wi th implications for histologic processing. / Forensic Sci 44:805­
809 . 1999.



CH APT ER 19 . Forensic Dentistry

Oescbger MP. Hubar IS: Modified int raoral film holders for post­
mortem identification, I Forensic Sci 44:846-848, 1999.

Pitluck HM: Bite mark case management and legal considerations update.
Presented at the 41 st Annual Meeling of the American Academy of
Forensic SCiences, las Vegas, February I S, 1989.

Roberts 0: The iceman: lone voyager from the copper age, Nationaf
Geographic 183:36-67 , 1993.

Sanger RG, Bross DC: C/lnlcal management of child abuse and neglect: a
guide for the professlonaf. Chicago. 1984. Quintessence Publis hing.

Sinclai r K, McKechni e VM: DNA ext ract ion from stamps and envelope
flaps using QlA amp and QIA shredder, I Forensic Sci 45:229-230.
2000.

Smit h ES, Rawson RD: Proceedings of the First National Symposium on
Dentistry's Role and Responsibility In Mass Disaster Identification,
Chicago. 1988, Americ an Denial Associat ion .

Spitz WU : Spitz and Fischer's medicolegal Investigation of death:gUidelines
for the application of pafho/ogy to criminal investigation, ed 3, Spring­
field. IL. 1993, Charles C. Thomas.

783

Standish SM. Stimson PG: Forensic denti stry: legal obligations and
methods of identi fication for the pract itioner, Dent cu« NorO, Am
21 :1-196,1 977

Sweet OJ. Bowers CM: Accuracy of bite mark overlays: a comparison
of five common methods to produce exemplars from a suspect's
denti tio n. I Forensic Sci 43:362-3 67. 1998.

Vale Gl ct al : Guideli nes for bite mark anal ysis, / Am Dent Assoc
112:383-386, 1986.

Warnick AI: Forensic dental identification team manual. Detroit . 1989.
Denta l Associatio n.

Word C1 , Sawostk TM, Bing DH: Summary of validat ion studies from
twenty-six forensic laboratories in the United States and Canada
on the use of the AmpliTypee PM peR amplification and typing kit ,
I Forensic Sci 42:39- 48.1997.

Zarkows kl P: Bite mark evidence: its wo rth In the eyes of the expert. I
Law Efhics Dent 1:47- 57,1 988.



•



Differential Diagnosis
of Oral and Maxillofacial
Diseases

The most important aspect of pat ient care is the accurate
diagnosis of the patient 's disease. Unfo rtun ately, the clin ­
ical presentation of man y disease processes can be strik­
ingly similar, despite their vast differences in etio logy and
pathogenesis. Because treatment and, ultimately, prog­
nosis are based on the diagnosis, the diagnostic process is
criti cal in optimal pati ent management. This append ix pro­
vides some gutdellnes for expediting and facilitating the
diagnostic process from a clin ical perspective.

The fir st step in gathering information is the acqui si­
tion of a thorou gh history of the di sease process. Th is
step typi call y includes such items as the onset , sever ity,
locati on, duration , character, and course of the signs and
symptoms being experienced by the pat ien t. Additional
info rmation regarding medical, social, and family history
may be necessary. Wi th this information, the clinician
can ofte n star t the process of formulat ing a list of pos­
sible diagnoses. even befo re performing an examination.

The information obtained during the cl inical exami­
nation is also very important because many lesions have
characteristic appearances. By evaluati ng these charac­
teris tics in conju nct ion wi th the patient 's history, often
the cli nician can nar row the li st of diagnostic possibi li ­
ti es. This lis t , known as a differential diagnosis, essentially
includ es possible pathologic enti ties, usuall y ranked in
order from most li kely to least likely.

DEFINITIONS
To better describe the appearances of lesio ns and com­
municate these featu res to our colleagues, the cl inici an
should be famili ar wi th the foll owing term s:

Macule. Focal area of color change w hich is not ele­
vated or depressed in relat ion to its surroundings.

Papule. Solid, raised lesion which is less than 5 mm
in diameter.

Nodule. Solid, raised lesion w hich isgreater than 5 mm
in diameter.

Sessile. Describin g a tum or or grow th w hose base is
the wid est part of the lesion .

Pedunculated. Describing a tum or or grow th w hose
base is narrower than the widest part of the lesion .

Papillary. Describing a tumor or growth exhibitlng
numerous surface proj ection s.

Verrucous. De scribin g a tumor or growth exhibiting a
rough , warty surface.

Vesicle. Superficial bli ster, S mm or less in diameter,
usually filled with clear flu id.

Bulla. Large blister, greater than 5 mm in dia meter.
Pustule. Blister fi ll ed w ith purulent exudate.
Ulcer. Lesion characterized by loss of the surface

epit helium and frequentl y some of the underlying con­
nective tissue. It often appears depressed or excavated.

Erosion. Superficial les ion. often arising secondary to
rupture of a vesicle or bu lla , that is characte rized by par­
tial or total loss of the surface epithelium.

Fissure . Narrow, slitlike ulceration or groove.
Plaque. Lesion that is slight ly elevated and is fia t on

its surface.
Petechia. Round, pinpoint area of hemorrha ge.
Ecchymosis. Nonelevated area of hemorrhage, larger

than a petechia.
Telangiectasia. Vascular lesion caused by dilatation

of a small , superf icial blood vessel.
Cyst. Pathologic epit helium-lined cavity, often filled

wi th li qu id or semi-s olid conten ts.
Unilocular. Describ ing a radiolu cent lesion havin g a

single compartment.
Multilocular. Descri bing a radiolucent lesion having

several or man y compartments.
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By using these terms, the cl inician can describe the
character istics of lesions efficien t ly and unifo rm ly,
Applying these clinica l descriptors to the lesions also can
help categorize them with respect to the differentia l diag­
nosis, By adding such addi ti ona l characteristics as preva­
lence, patient race or nationa li ty, pat ient age at diagnosis,
patient gender. and sites of predilection. the clinic ian can
hone the differential diagnosis li st considerably,

HOW TO USE THIS APPENDIX
This appendix is designed to help the clin ician formula te
a differential diagnosis by organizing and categorizing
disease entities according to their most prominent or
identi fiable clinica l features. Under each "clin ical fea­
ture" heading is a list of lesions with that clinical feature

APPENDIX

as a prominent component. Diseases are listed according
to estimated frequency relative to similar diseases or
lesions,

The most common lesions are marked with triple
asterisks (.. 'J; rare lesions are marked with a single
asterisk ('J. Such est imated frequency indicators should
not be compared betwee n li sts; they are in tended only
for the single differential diagnosis list in which they
occur.

Clinical features that most readily distinguish the
lesions are listed wi th each disease process to help focus
the cli nician's sea rch for the most accu rate diagnosis.
Finally, the corresponding page number in the book is
provided for each disease entity so that the reader can
refer to the text for a more detailed discussion.
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PART I
Mucosal and Soft Tissue Pathology:
Color Changes

FREQ UENC Y
OF OCCURR ENCE LESION OR CONDITION COMM ENTS OR SP ECIA L CHARACT ERISTI CS PAGE

A. W hite lesions: Can Be Scraped Off

Wh ite coated tongue May be scraped off slightly, with difficulty...
·..
·..

·.
• •

Pseudomembranous
candidiasis

Morsicatio

Therma l burn

Sloughing traumatic lesion

Toothpaste or mouthwash
react ion

Chemical burn

Secondary syphilis

Diphthe ria

"Milk cu rd" or "cottage cheese" appearance; may leave
red base when rubbed off

Surface may appear to be pee ling off

Example: pizza burn

Example: cotton roll "burn"

Filmy whiteness ; leaves nor mal appeari ng mucosa
when rubbed off

Example: aspirin burn secondary 10 direct application
for too thache

Mucou s patch ; may be only pa rtiall y scraped off

Gray-white pseudomembrane of oropharynx

189

253

258

260

303

259

168

166

·.. linea alba

B. White Lesion s: Cannot Be Scraped Off

Buccal muco sa along occl usal plane 253

·..
·..
•••

• ••

·..

788

leukoedema

l eukopla kia

Tobacco po uch keratosis

Actinic che ilosis

lichen planus

Morsicatio

Primarily in black s; milky-white alteration of buccal
muco sa bilaterally; disappea rs when stretched

May show benign hyperkeratosis, ep ithelial dyspla sia ,
or invasive carcinoma

Usually in mandibu lar vestibu le; associated with use
of snuff or chewing tobacco

Pale. gray-white. sca ly altera tion of lower lip;
usua lly in older men with history of chronic sun
exposure; precance rous

Wickham 's striae; typ ically bilatera l on bucca l mucosa

Most common on anterior buccal mucosa, labial mucosa,
and lateral bord er of tongue; exhib its ragged surface

7

337

346

353

680

253
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FREQUENCY
OF OCCURRENCE LESION OR CONDITION COMME NTS OR SPEC IAL CHA RACTE RISTI CS PAGE

W hite coated tongue Diffuse involvement of dorsa l tong ue

B. White Lesions: Cannot Be Scraped Off-continued

...

..

...

...

...

..

N icotine stomatitis

Hai ry leukoplakia

Hyperpl ast ic candidiasis

Lupus ery thematosus

Skin graft

Submucous fibrosis

Wh ite sponge nevus

Heredita ry benign
[nt raepi theli a l
dyske ratosis

Pachyo nychi a congeni ta

Dyskeratosis congenita

Tertia ry syphi lis

Uremic stomat itis

Eryt hema migrans

Candid iasis

Lichen pla nus

Burns

Actinic cheilosis

Usually associated w ith pipe smoking; occurs on
hard pal ate

Usuall y lateral border of tongue; rough surface w it h
vert ical fi ssures; usually associa ted with HIV infec tion

Most commonly affects anterior bucca l mucosa

Most common on buccal mucosa; may mimic lichen planus
or leukoplakia; associa ted skin lesions usuall y present

History of previous surgery

More common in South Asia; associated with betel
quid chewing

Hereditary; onset in childhood; genera lized lesions,
especially buccal mucosa

Heredi tary; onset in chil dhood; generalized lesions,
especia lly bucca l mucosa; ocu lar involvement
possib le

Hereditary; onset in chi ldhood; most common on
dorsal tongue and areas of trauma; nail , palmar,
and plantar changes also present

Hereditary; onset in childhood; dystroph ic nail changes

Syphilitic glossitis

Re nal fail ure

C. White and Red Lesions

Geographic tongue; continually changing pattern ; rarely
involves other oral mucosal sites

W hi te component may be rubbed off

Atrop hic or erosive forms; W ickham 's striae; typically
bilateral on buccal mucosa

Examples: pizza burn , aspirin burn, other chem ical bu rns;
wh ite component may be rubbed off

Pa le, gray-wh ite and red alterat ion to lower lip; usually
in older men with history of chronic sun exposure

350

24 1

194

689

349

645

646

647

648

169

735

677

189

680

258

353

Continued
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FREQUENCY
OF OCCURRENCE LESION OR CONDITION COMMENTS OR SPECIAL CHARACTERISTICS

APPENDIX

PAGE

..

..

N icotine stomatitis

Erythroleukoplak ia

Cinnamon reaction

C. White and Red Lesions-continued

Usuall y associated wi th pip e smoking; occurs on
hard palate

Usually shows epithelial dysplasia or carcinoma

Re lated to cinn amon-flavored gum; typically on
buccal mucosa and lateral tongue

350

34 t

305

...

...

...

LUpus eryth ematosus

Scarlet fever

Verruciform xanthoma

Phary ngitis

Traumatic ery thema

Denture stomatitis

Erythematous candidiasis

Ery thema migrans

Mo st common on buccal mucosa; may mimic lichen
planu s or leukoplakia; associated skin lesion s
usuall y present

Secondary to Il-hemolyti c streptococcal in fection ;
strawberry/ raspberry tongue

Most common on gingiva and hard palate; surface
may be papi llary

D. Red Lesions

Example s: strep throat. viral pharyngit is

Caused by local irr itation

Dentu re-b earing palatal mucosa

Example: central papillary atroph y (median rhomboid
glossit is)

Geographic tongue (cases wi th absence of wh ite borders);
continually changing patte rn; rarely involves other
mucosal sites

689

165

3 24

164

t 92

191

6 77

... Angular cheil it is Erythema and cracking at labial commissures t92

.. Thermal burns Example: caused by hot liquids 258

.. Erythroplakia Usuall y shows epithe lial dysplasia or carcinoma 345

Anemia Atroph ic. red tongue; can be due to pernicious anemia. 714
iron-deficiency anemia, hypovitaminosis B

Hemangioma Develops in younger patients; may blanch; may show 467
bluish hue

LUpus erythematosus Usuall y with associa ted skin lesions 689

Scarlet fever Secondary to Il-hemolytic streptococc al in fection ; 165
strawberry/raspberry tongue
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FREQU ENCY
OF OCCURRENCE LESION OR CO NDITION

Plasma cell gingivitis

Radiation mucositis

COMMENTS OR SP ECIAL CHARACTERISTICS

D. Red Lesions-continued

Alle rgic reaction usuall y related to flavori ng agents

Patient curren t ly undergoing radiotherapy

PAGE

14 1

261

E. Petechial, Ecchymotic, and Telangiectatic Lesions

F. BIlle and/ or Purple Lesions

..

...

...

...

..

..

Nonspecific trauma

Upp er respiratory
infections

Infectious mononucleosis

Idiopathic thrombocytopenic
purpura

Trauma from fellatio

Hemophilia

Heredit ary hemorrhagic
telangiectasia

CREST syndrome

Varicosities

Submucosal hemorrh age

Amalgam tattoo

Mucocele

Eruption cyst

Salivary duct cyst

History of inj ury to lesional site

Soft palate petechiae

Soft palate petechiae; tonsill it is and/ or pharyngit is
may be present .

Areas of trauma; gingiva l bleeding po ssibly present

Posterior palatal petechiae or ecchymosis

Hereditary; chi ldhood onset; gingival bleeding may be
present

Caused by secondary th rombocytopenia ; gingiva l
bleeding may be present

Mu lt iple, pinhead- sized telangiectasias; possible hi story
of nosebleeds or gastrointest inal bleeding

Mult iple, pinhead- sized telangiectasias; Calcinosis cuti s,
Raynau d's phenomenon, Esophageal motility defect ,
Sclerodactyly, Telangiectasias

Especiall y after 45 years of age; most common on
ventral tongue and lip s

Also see Appe ndix List, Pa rt I , E. (previo us topic)
Petechial , Ecchymot ic, and Telangiectat ic Lesions

Most common on gingiva; blue-gray; radiopaque
ama lgam particles sometimes discovered on radiographs

Especially on lower labial mucosa ; typically pale blu e;
cycli c swell ing and rup tu ring often exhibited

overly ing an erupt ing too th

Usuall y pale blue

268

2 24

508

268

499

510

6 54

695

14

267

269

389

593

392

Continued
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FREQU ENCY
OF OCCURRENCE LESiON OR CONDITION COMMENTS OR SPECIAL CHARACTERISTIC S

APPENDIX

('AGE

·.
·.
..

Hemangioma

Ranula

Kaposi's sarcoma

F. Blue and/or Purple Lesions-continued

Usuall y redd ish-purple; may bla nch under pressure;
onset in you nger patients

Pale blue . fluctua nt swelling of lateral floor of mouth

Especially in AIDS patients; usually purple; most
common on pala te and maxillary gingiva

467

391

242

• Nasopalati ne duct cyst

Salivary gland tum ors

Gingival cyst of the adu lt

Blue nevu s

Malig nant melanoma

Mi dline of anter ior palate

Especially mucoepidermoid carci noma and
pleomorphic adenoma; usuall y pale blue; mosl
com mon on posterior lateral palate

Most comm on in mandibular bicuspid-cuspid region

Most common on hard pal ate

Mo st common on hard pala te and maxilla ry gingiva;
may show mixture of deep blu e. brown. black. and
other colors

2 7

Ch . II

601

336

376

...

...
Racial pigmentation

Amalgam tattoo

G. Brown. Gray. and/or Black Lesions

M ost common on attached gingiva in darker ­
complexio ned pat ients

Most common on gingiva ; usuall y slate-gray to
black; opaque amalgam particles may be found
on radi ographs

269

• •

Black/brown hairy tongue

Melanotic macule

Smoke r's melanosis

Non-amalgam tattoos

Melanocytic nevus

Malignant melanoma

Oral melanoacan thom a

Drug ingestion

Discoloration and elongation of fil iform papillae

Brown; most common on lower lip

Most common on an terior facial ging iva

Example: graph ite from pencil

Most common on hard palate; can be flat or raised

Most com mon on hard palate and maxi lla ry gingiva;
may show mixture of deep blue. brown. black. and
other colors

Rapidly enlarging pigmented lesion; usually occurs
in blacks

Examp les: chloroquine. chlorpromazide. mino cycline;
especia lly on hard palate

13

330

274

269

33 2

376

331

275
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FREQ UENCY
OF OCCURR ENCE LESION OR CONDITION COMM ENTS OR SP ECIAL CIIARACTERISTIC S PAGE

G. Brown. Gray. and/or Black Lesions-continued

Peutz-Ieghers syndrome Freckle-like lesions of vermilion and perioral skin ;
intestinal polyps; hereditary

653

Addison's di sease

Ne urofibroma tosis

McCune-Albright
syndrome

Heavy metal po isoning

Melanoti c neuroectodermal
tumor of in fancy

Fordyce granules

Superficial abscess

Accessory lymphoid
aggregate

Lymphoepithelial cyst

Lipo ma

Jaundice

Verruciform xanthoma

Pyostomatitis vegetans

Chronic adren al insufficiency; associated with
bro nzing of skin

cafe au fait pigme ntation; cutaneous neurofibromas

cafe au fait pigmentation; pol yostoti c fibrous dysplasia;
endoc rine disorders

Typically along marginal gingiva; e.g.• lead. bismuth.
silver

Ant erior maxilla; destroys underl yin g bone

H. Yellow Lesions

Sebaceous glands; usuall y mult iple submucosal
papul es on buccal mucosa or upper lip vermil ion

Example ; parulis from non vital tooth

Mos t common in oropharynx and floor of mouth ;
may exhibit orange hue

Most commo n on lingual and palatine tonsils, and
floor of mouth; may be yellowish -whi te

Most common on buccal mucosa; soft to palpation

Genera lized discoloration, especially involving soft
pa late and floor of mouth ; sclera usuall y affected also

Mos t common on gingiva and hard pa late; surface
may be rough or papilla ry

"Snail-track" pustules; associated w ith inflammatory
bowel disease

727

458

555

272

462

6

121

497

35

452

709

324

734



PART 2
Mucosal and Soft Tissue Pathology:
Surface Alterations

FREQUENCY
OF OCCURRENCE LESION OR CONDITION COMMENTS OR SPECIAL CHARACTERISTICS PAGE

A. vesicu loerosive and Ulcerative Lesions : Acute (Short Duratio n and Sudden Onset)...

...

..

..

..

..

..

..

794

Traumatic ulcer

Apht hous stomatit is

Recurrent herpes labialis

Prima ry herpetic
gingivostomatitis

Necrot izing ulcerative
gin giv iti s (NUG)

M ucosa l burn s

Recurrent intraoral
herpes simplex

Allergic reaction s

Ery thema multiforme

Herpan gina

Varice lla (chi ckenpox)

Herp es zoster

Hand-foot -a nd-mouth
disea se

Mild-to-moderate pa in; hi sto ry of local trauma

Ext remely painfu l; may be single or multiple;
nonkcratini zcd movable mucosa; often recurs

Vermi lion and labial skin; begin s as multiple vesicles;
often recurs

Fever and malai se; children and young adults:
multiple vesicles; gin giva con sistent ly aff ected

Painful destruct ion of gingival papillae; fetid odor ;
most ly in teenagers and young adults

Chemical or th ermal

Gingi va or hard palate (except in immunocompromised);
focai cluster of vesicle s and shallow ulcers

Example: Caused by topical medicat ion s or dental
materia ls; eryth ema and vesicles

Predominantly in children and yOllng adults; multip le
bli sters and ulcers; often crusting. hemorrhagic li p
lesions; may have a ssociated "target" skin lesions or
involvem ent of ocular and genita l mucosa (Stevens­
Johnson syndrome)

Especiall y in ch ild ren ; mu lt ip le sma ll ulcers on soft
palate and ton sillar pillars

Associated wi th skin eruption; few oral vesicles and
ulcers; usually in children

Uni latera l invo lvement along nerve distrib ution;
usuall y midd le-aged and older ad ults; painful vesicles
and ulce rs

Especially in children; mul tiple vesicles and ulcers;
associated vesicles on hands and feet

255

285

21 3

21 3

140

258

213

303

674

228

220

222

228
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FREQUENCY
OF OCCURRENC E LESIO N OR CON DITION COMMENTS OR SPECIAL CHARACT ERISTIC S PAGE

A. Vesicll ioerosive and Ulcerati ve Lesions: Acutf' (Short Duration and Sudden Onsetl-e-ccntlnued

Necrotizing
sia lometaplasia

Anesthetic necrosis

Primary syphi li s

Behcet 's syndrome

Usually posterior lateral hard palate ; pr ior swell ing
may be present; deep crater- lik e ulcer; may be onl y
min imal pain

Usually at site of palatal injection

Chancre at site of inoculat ion; usually painless with
clean ulcer bed

Aphthous- like ulcers; genital ulce rs and ocular
inflammation

405

265

168

290

B. Vesiculof'rosivt: and Ulcera tive Lesions: Chronic (Long Duration)

..

Erosive liche n planus

Squamous cell carcinoma

Cicatricial (mucous
membrane) pemphigoid

Trauma tic granuloma

LUpus erythematosus

Associated w ith white striae; usually in middle -aged
and older adults; most common on buccal mucosa
and ging iva ("desquamative gingivi tis")

Usuall y in middle-aged and older adults; usually
indurated and may have rolled border; may be
painless

Most common in middl e- aged and older wo men;
most commonly presents as a "desquama tive gingivitis";
may involve ocular and genital mucosa

Solita ry. non-healing ulcer

May have associated red and white change; usuall y
w ith skin involvement

680

356

669

255

689

Pemphigus vulgar is

Deep fungal infections

Tuberculosis

Sarcoidosis

Epidermolysis bullosa

Pyostomatitis vcgetans

Usually in midd le-aged and older patients; multipl e 664
oral bli sters and ulcers usuall y precede skin lesions

Examples; histoplasmosis. bla stomycosis; may be painless Ch. 6

Associated mass may be present; may be pai nless 173

May be associated with erythematous macules or 292
plaques; may be painless

Hered ita ry (except epidermolysis bullosa acqulslta): 660
onset in infancy and childhood; multiple skin and
oral blisters or ulcers in areas of trauma ; may result in
extensive scarring

Yellowi sh "snail - track" pus tules; associated w ith 734
inflam matory bowel disease

conunucd
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FREQUENCY
O F OCCURRENC E LESION OR CONDITION COMMENTS OR SPECIAL CHARACT ERISTIC S

APPENDIX

PAGE

B. vesiculoerosive and Ulcerative Lesions: Chronic (Long Duralion)-continued

Wegener 's granulomatosis Usuall y palata l ulceration and destr uction; associated 297
lung and kidn ey invol vement may be present; may
show "straw berry gingivitis"

Midline lethal granuloma

Noma

Tertiary syphili s

Pa latal lymphoma w ith ulcerati on and destru cti on of 524
underlying bone; may be painl ess

Gangrenous necro sis seconda ry to necro tizi ng 178
ulcerative gingivitis; usuall y in malnour ished
children or immunocompromised individuals

Gumma ; associated mass may be presen t; may be pai nless; 169
may perforate palate

...

...
Hairy tongu e

Papilloma

C. Papillary Growths: Focal or Diffuse

Usually brown or black discoloration; hyperkeratotic
elongation of fili form papillae on posterio r dorsal tongue

Can be white or pink; most common on soft pa late and
tongue; usually pedunculated

13

316

•••

..
In flammatory papillary

hyperplasia

Verruca vu lgaris

Leukoplakia
(some vari ants)

Usuall y involves midporti on of hard palate beneath
denture

Common wart; especially in younger patients; most
common on labial mucosa

Examp les: proliferative verrucous leukoplakia. granu lar
or nod ular leukoplakia

442

317

337

•• Squamo us cell carcinoma Examples wi th pap ill ary surface changes 356

Hairy leuko plakia

Giant cell fibroma

Verruciform xanthoma

Verrucous carcinoma

Condyloma acuminatum

Usually lateral border of to ngue; rough surface wi th
vert ica l fissures; usuall y associated w ith HIV infection

Usually in children and young adults; most common on
gingiva

Mo st common on gingiva and hard pa late

Especially in older patients with long hi story of snuff or
chewing tobacco use; especially in mandibular vestibule
and buccal mucosa; may be white or red

Venereal wart ; broad-based lesion s w ith blun ted
projections ; frequently mul tiple

241

439

3 24

367

318
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FREQUENCY
OF OCCURRENC E LESION OR CONDIT ION COMM ENTS OR SPECIAL CIIARACTERISTIC S PAGE

C. Papillary Growths: Focal or Diffuse- continued

Foca l epithelia l Usually multiple, flat -topped pap ula r lesions;
hyperplasia usually in children; most co mmon in na tive

Americans and Inuits (Eskimos); color may
vary from norma l to white

320

Darter's disease

Acanthosis nigricans
(ma ligna nt type)

Most com monly appears as pebbly appeara nce
of hard pa late; associa ted crusty. greasy skin
lesions; he redita ry

Most commonly appears as ge ne ralized pebbly
altera tion of upp er lip; pigmented. pebbly skin
changes in flexural areas; associated gastro­
intestinal malignancy

65 t

697



PART 3
Mucosal and Soft Tissue Pathology:
Masses or Enlargements

FREQ UENCY
OF OCCURRENC E LESION OR CONDITION COMMENTS OR SPECIAL CHARACTERISTICS PAGE

·..
...
..

A. Soft Tissue Masses (Lumps and Bumps) : Lower Lip

Mucocele Typi cally pale blu e; often exhibits cyclic swcl li ng
and rupturi ng; labia l mucosa onl y

Irr itati on fibroma Usually nor mal in color

Squamous cell carcinoma Tumor with rough. granular. irregular surface; usually
on vermilion border

389

438

356

Other mesenchymal
tumors

Salivary duct cyst

Saliva ry gland tumor

Keratoacan thoma

Examp les; hemangioma . neuro fibro ma. lipoma

May be bluish; labial mucosa only

Usually mucoepidermoid ca rci noma

Volca no-shaped mass with central kerati n plug; rapid
developme nt; vermilion border only

Ch. 12

392

Ch. II

354

..

..

..

B. Soft Tissue Masses (Lumps and Bumps): Upper Lip

Irritat ion fibroma Usually normal in color 438

Salivary gland tumor Usuall y canalicular adenoma (olde r than age 40) Ch. II
or pleomorphic adenoma (younger than age 40)

Salivary duct cyst May be bluish 392

Minor gland sialo lith Small. hard submucosal mass; may be tender 393

Other mesenchymal Examples: hemangioma. neurofibroma. neurilemoma Ch. 12
tumors

Nasolabia l cyst Fluctuant swell ing of lateral labial vest ibule 25

c. Soft Tissue Masses (Lumps and Bumps): Buccal Mucosa

..

798

Irr itatio n fibroma

Lipoma

Mucocele

Usually normal in color; along occlusal plane

May be yellow; soft to palpation

Typ icall y pa le blu e: often exhib its cyclic swelli ng and
rupturing

438

452

389
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FREQUENCY
OF OCCURRENC E LESION OR CO NDITION COMMENTS OR SPEC IAL CHARACTERIST ICS PAGE

c. Soft Tissue Masses (Lumps and Bumps): Buccal Mucosa-continued

Hype rp lastic lymph node Usually buccina tor node; movable submucosal mass

Other mesenchymal tumors Examples: hemangioma. neurofibroma

497

Ch. 12

• Squamous cell carcinoma

Salivary gland tumor

Tumor with rough. granular. irr egular surface

Pleomorphi c adenoma and mucoepidermoid carcinoma
most common

356

Ch. II

D. Soft Tissue Masses (Lumps and Bumps): Gingival Alveolar Mucosa

•••

•• •

.. .

• • •

• •

·.

Paruli s

Epulis fi ssuratum

PyogeniCgranuloma

Periphera l ossifying
fibroma

Peripheral giant cell
granu loma

Irritati on fibroma

Squamous cell carcinoma

Metastatic tumors

Gingiva l cyst of the adult

Traumatic neuroma

Kaposi's sarcoma

Peripheral odontogenic
tumors

Congenital epu li s

Melanotic neuroectoderma l
tumor of infancy

Other mesenchymal
tumors

Fistula from nonvitaltooth

III-fining denture

Usuall y red. ulcerated. easil y bleeding: increased
frequency in pregnant women

May be red or normal in color ; may be ulce rated

Reddish-purple; frequentl y ulcerated

Usua lly normal in color

Tumor with rough. granular. irregular surface

May be painfu l and destroy bone

Most common in mandibular bicuspid -cuspid region ;
may be blue

Edentulous mandible in mental foramen area; often
pain ful to palpa tion

Especially in AIDS patients: usually purple

Example: per iph eral amelobla stoma

Usuall y in females; especiall y anterior maxilla

Anterior maxilla: destroys underl ying bone: may be
pigmented

Examples: hemangioma. neurofibroma

121

440

44 7

45t

449

438

356

489

601

4 54

242

618

466

462

Ch. 12

Collli nucd
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O F OCCUR RENCE LESION OR CO NDI TIO N COMM ENTS OR SPECIAL CHAR ACT ERISTI CS

APPENDIX

PAGE

Ranula/ mucocele Typically a pale blue . fluctuant swell ing

E. Soft Tissue Masses (Lumps and Bumps}: Floor of Mouth..
..

..

Sialo lith

Squamous cell carcinoma

Lymphoepithelial cyst

Usually hard mass in submandibular duct; may be
associated with tender swell ing of affected gland;
radiopaque mass

Tumor with rough. granu lar. i rregular surface

Small . yellow-white submucosal lesion

391

393

356

35

Epidermoid or dermoid cyst Midline yellow-white submucosal lesion 32

F. Soft Tissue Masses (Lumps and Bumps): Tongue

G. Soft Tissue Masses (Lumps and Bumps): Hard or Soft Palate

.. .

..

..

...

.. .

..

Salivary gland tumors

Mesenchymal tumors

Irr itation fibroma

Squamous cell carci noma

Mucocele

Granular cell tumor

Other mesenchymal
tumors

Pyogenic gran uloma

Salivary gland tumors

Lingual thyroid

Palatal abscess

Leaf-like denture fibroma

Salivary gland tumors

Especially mucoepidermoid carc inoma

Examp les: lipoma. neuro fibroma. hemangioma

Usuall y norm al in color; most common on margins
of tongue

1i.Imor wi th rough. granular, irregular surface

Usuall y ante rior ventral surface; usuall y bluish or
dear color

Dome-shaped; usuall y on dorsum of tongue

Examples: lymphangioma, hemangioma, neurofibroma.
osseous choristoma

Usually red. ulcerated, easil y bleeding

Especially mucoep idermoid carcinoma and adenoid
cystic carcinoma

Usua lly posterior midline of dorsal surface; usually
in women

Associated with nonvital tooth

Pedunculated hyperplastic growth beneath ill -fitti ng
denture

Especially pleomorp hic adenoma, mucoepidermo id
carcinoma. adenoid cystic ca rcinoma, polymorphous
low -grade adenocarcinoma; may have blui sh hue

Ch. II

Ch.12

438

356

389

465

Ch.12

447

Ch . II

II

121

441

Ch . II
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FREQ UENCY
OF OCCURRENC E LESION OR CONDITION COMMENTS OR SPECIAL CHARACTERISTICS PAGE

G. Soft Tissue Masses (Lumps and Bumps) : Hard or so ft Palate- continu ed..

·.
Kaposi's sarcoma

Nasopalatine duc t cyst

Usually purple; may be multiple; usually associated
w ith AIDS

Fluctuant swell ing of anterior midline palate

24 2

27

Other mesenchymal tumors Examples: irritation fibroma. hemangioma , neurofibroma

Squamous cell carcino ma Tumo r w ith rough, granular, irregul ar surface;
occasionally arises from maxilla ry sinus

Mucocele/ salivary duct cyst Usuall y has blui sh hue

Ch. 12

356

389

• Lymphoma Often boggy and edematous; may have bluish hue;
may be bil ateral

517

Melanocy t ic nevus/ Usually pigmented 332
melanoma

Necrotizi ng sialometap lasia Early -stage lesion; often associated with pain or paresthesia 405

• Adenornatoid hyperplasia
of min or salivary glands

40 5

H . Soft Tissue Masses (Lumps and Bumps) : Multiple Lesions

..

..
Kaposi's sarcoma

Neurofibromatosis

Focal epithelia l hyperpla sia

Amy loidosis

Granulomatous diseases

Multiple endocrine
neoplasia, type 2B

Tuberous sclerosis

Mult iple hamart oma
syndrome

Usually purple lesion s of palate and maxil lary gingiva;
usuall y associated w ith AIDS

Oral and skin neurofi bromas; cafe au lait skin pigmentation

Usually flat -topped papular lesion s; usuall y in children;
most common in Native Americans and Inuits (Eskimos);
color may vary from normal to w hite

Pale, firm deposits, especia lly in tong ue; periocular
cutaneous lesions frequently present; most often
associated w ith multiple myeloma

Examples: sarco idosis, Crohn's disease, lepro sy

Mucosal neuromas of lips and tongue; adrenal
pheochromocytomas; medullary thyroid carcinoma;
marfanoid body build

Small fibroma-like growths on gingiva; angiofibromas
of face; epilepsy ; mental retardation

Cowden syndrome; small fibroma-like growths on gingiva;
multipl e hamart omas of various tissues; breast cancer
in affected wo men

242

458

320

710

292

46 1

657

659

Continued
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FREQU ENCY
OF OCCURRENCE LESION OR CONDITION COMMENTS OR SP ECIAL CHARACTERISTICS

APPENDIX

PAGE

.. I. Soft Tissue Masses (Lumps and Bumps ): MidUne Neck Lesions

Thyroid gland enlargement Examples : goiter, thyroid tum or

}. Soft Tissue Masses (Lumps and Bumps): Lateral Neck Lesions

Reactive lymphadenopathy Secondary to oral and maxillofacial infection; ofte n
tender to pa lpat ion

...

·.
• •

• •

••

Thyroglossa l duct cyst

Dermo id cyst

Plunging ranula

Epidermoid cyst

Lipoma

Infectious mononucleosis

M etastatic carcinoma

May move up and down with tong ue motion

Soft and fluctuan t

Soft and compressible

Soft and movable

Soft mass

Fatigue ; sore throat; tend er lymph nodes

Deposits from oral and pharyngeal carcinoma s;
usuall y indurated and pa inless; may be fi xed

33

32

391

497

31

452

224

3 63

Lymphoma

Saliva ry gland tumo rs

May be unilateral or bilateral ; usually painless; 515
Hodgkin's and non-Hodgkin 's types

Aris ing from submandibular gland or tail of parotid gland Ch. II

Submandibula r slaladcn itls Example: secondary to sialolithiasis

Cervical Iymphoepithelial Soft and fluctuant; most common in young adults
cyst

Granulomatous diseases Examples: sarcoidosis. tuberculosis

Cat -scratch disease History of exposure to cat

Cystic hygroma lnfants: soft and fluctuant

Plunging ranula Soft and compressible

Other mesenchymal tumors Examples: neurofibrom a, carotid body tumor

395

34

292

182

475

39 1

Ch. 12

K. Generalized Gingival Enlargement

...

..
Hyperplastic gingiv it is

Drug- rela ted gingiva l
hyperpla sia

Gingival fib rom atosis

Examples : associa ted with pubert y, pregnancy. diabetes

Examples : phenyto in. calcium-channel blockers.
cyclosponnc: may be fibro t ic

May be hereditary; onset in childhood

137

145

148
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FREQU ENCY
OF OCCURRENCE LESION OR CONDITION COMMENTS OR SPE CIAL CIIARACTE RIST ICS PAGE

K. Generalized Gingival Enlargement-continued

leuke mic infiltrat e Usua lly boggy a nd hemorrhagic

Wegener 's gran ulomatosis "Strawberry" gingivitis; may have palatal ulceration
a nd destruct ion : lung a nd kidney involveme nt

Scu rvy Vitamin C deficien cy

5 10

297

713



PART 4
Radiographic Pathology

FREQ UENCY
OF OCCURRENCE LESION OR CONDITI ON COMMENTS OR SPE CIAL CH ARACT ERISTIC S PAGE

...
·..
• •

• •

A. Unilocular Radiolucencies: Pericoronal Location

Hyperplastic dental fo ll icle < 5 mm in thickness

De ntigerou s cyst > 5 mm in thick ness

Erupt ion cyst Bluish swell ing overly ing erupting tooth

Odo ntogenic keratocyst

Ort hokera tin ized
odo ntogenic cyst

592

590

593

594

597

Amelob lastoma

Amelob last ic fibro ma

Adenomatoid odontogenic
tumor

Calcifying odontogenic cyst

Carcinoma arising in
dentigerous cyst

Intraosseou s muco­
epidermoid carcinoma

Other odontogenic lesions

Especially uni cysti c type

Usually in younger pat ients

Usually in anterior region of jaws; most often w it h
maxillary canine; usually in teenagers

Gorl in cyst

Mo st ly in old er adults

Mo st ly in posterior mandible

Exampl es: calcifying epithelial odontogenic tumor.
odo ntogenic myxoma, central odontogenic fibroma

6 11

626

621

604

609

42 2

Ch.15

B. Unilocular Radiolucencies: Periapical Location

•• •

• • •

• •

•

•

804

Periapical gran uloma

Periap ical cyst

Periapical cernento­
osseous dysplasia (early)

Periapica l scar

Dent in dysplasia type I

Nonvita l tooth

Nonvita I tooth

Especially in black females; usuall y apical to
mand ibular anteriors; teeth are vita l

Usuall y endodonticall y treated tooth w ith destruction
of cort ical plate

Mu lt ip le periapical gran uloma s or cysts; shortened,
malformed roots

113

116

557

11 5

96
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FREQ UENCY
OF OCCU RR ENC E LESIO N OR CON DITI ON COMMENTS OR SPECIAL C HARACTE RIST ICS PAG E

C. Unilocular Radiolucencies: Other Locations

D. Multilocular Radiolucencies

...

..

..

..

..

•

•

...

.. .

..

Developing tooth bud

Lateral radicula r cyst

Nasopa latine duct cyst

Lateral per iodontal cyst

Residual (periap ica l) cyst

Odontogenic keratocyst

Central giant eel)
gran uloma

Stafne bone defect

Cemento- osseous
dysplasia

Cent ral ossifying fibroma

Amelob lastoma

Other odo ntogen ic cysts
and tumo rs

Langerhan s cell di sease

Mela notic neuroecto­
dermal tumor of infa ncy

Median palatal cyst

Neurilemoma /
neurofib roma

Odontogenic keratocyst

Amelob lastom a

Cent ral giant cell
granuloma

Ameloblastic fibroma

Within alveolar bon e

Nonvital tooth; latera l cana l

Between and apical to rnaxillary central incisors;
palata l swelling may occur

Especially in mandibular bicu spid-cuspid region

Edent ulous area

Especially in anterior mandible

Angle of man dible below mandibular canal

Early stage; usuall y in young adult and middl e-aged
black wome n; usually in mandible

Early-stage lesion

Especiall y unicystic type

Examples ; ameloblast ic fib ro ma, centra l odontogenic
fib roma. calcify ing odontogenic cyst

"Hist iocytosis X" ; usually in children or young adults

Anterior maxill a; may be pig mented

Clinical midline swelling of hard palate

Usually associated with mandibular nerve

Especially in posterior mandible; often associated
w ith impacted toot h

Especially in anterior mandible

Especially in younger patients

11 6

2 7

602

11 6

594

54 4

23

557

563

611

Ch. 15

513

462

30

456

594

6 11

544

6 26

ContinUt:d
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D. Mulukxular Radiolucencies-continued

Odontogenic myxoma

Central odontoge nic fibroma

' Cobweb" trabeculation 635

633

Calcifying epit helial
odontogenic tumor

Orthokeratin ized
odontogenic cyst

Latera l periodonta l cyst
(botryo id type)

Calci fyi ng odontogenic
cyst

Central hemangioma!
arteriovenous
malformation

Aneurysmal bone cyst

Cherubism

Hyperparathyroi di sm
(brow n tum or)

Intraosseous muco­

epider moid carcinoma

Fibrous dysplasia

Often associated with impacted tooth 623

Often associated w ith im pacted too th 597

Especially in mandibu lar bicus pid-cuspid region 602

Especially in cases w ith minimal or no calci ficati ons; 604
often associa ted w it h impacted tooth

Especially in younger patients: may have honeycomb ed 469
radi ographic appearance : may pulsate

Especially in younger patients 551

Hereditary: onset in childhood; multiple quadrants invo lved 547

Usually elevated serum calcium levels 724

Usuall y in pos terior mandible 422

Very rarely on panora mic films of mandibul ar lesions 553

E. Radiolucencies: Poorly Defined or Ragged Borders

Periapical granuloma
or cyst

Hematopoie tic bone
marrow defect

Osteomyelitis

Traumatic bone cyst

Metastatic tumors

Osteora dionecrosis

Mul tiple myeloma

Nonvital tooth

Especially edentulous areas in posterior mandible;
more common in females

Usua lly painful or tender

Mandibular lesion that scallops up betwee n roots
of teeth; usually in younger pat ients

Painfu l; paresthesia; usuall y in olde r adul ts

History of rad iation therapy; pain ful

May be painful: in older adu lts

11 3

539

126

549

58 2

263

526
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E. Radiolucencies: Poorly Defined or Ragged Borders-continued

Prima ry intraosscous Odontogenic or saliva ry origin
carcinomas

61 9

Osteosarcoma

Chondrosarcoma

Ewing's sarcoma

Other primary bon e
malignancies

Often painfu l; usually in young ad ults

Almost always in ch ildren

Examples: fibrosarcoma . lymphoma

574

5 78

58\

Desmoplastic fibroma Especially in you nger patients
of bone

Massive osteolysis . Phantom (vanishing) bone disease

N ICO (neuralgia - inducing Local or referred pa in
cavitat ional osteonecrosis)

F. Radiolucencies: Multifocal or Generalized

573

54\

746

G. Radiopacities: Well-Demarcated Borders

..

...

...

Cernento-osscous
dysplasia

Nevoid basal cell
carcinoma syndrome

M ultiple mye loma

Cherubis m

Hyperparat hyroidism

Langerhans cell disease

Torus or exostosis

Retained root tip

Condensing osteitis

Idiopathic osteosclerosis

Pseudocyst of the
maxillary sinus

Ear ly -stage lesion ; usually in black fema les; usuall y
in mand ib le

Odo ntogenic keratocysts

Painf ul ; in older adu lts; "punched-out" lesions

Usually mu ltilocula r; onset in childhood; hereditary

M ult ip le brown tum ors

"His tiocy tos is X" ; in children and young adu lts ;
teeth " floating in air "

Associated with bony surface mass

Remn ants of periodontal ligamen t usuall y seen

Usuall y at apex of nonvita l too th

Mos t common ly associated with roots of posterior
teeth ; no apparent inflammatory etiology

Homogeneous. dome- shaped relative opacity rising
above bony floor of maxillary sinus

557

598

526

547

724

513

\8

\3 1

540

277

Confinued
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·.
G. Radiopacities: Well-Demarcated Borders-continued

Odontoma, compou nd Tooth- like struct ures w ith thi n, radiolucent ri m at
junction w ith surroundi ng bone ; may preven t
eruption of teeth; more common in anterior
segments of jaws

6 31

• •

••

•

Odon toma, complex

Cementa-osseous
dyspla sia

Soft tissue radiopacity
supe rimposed on bone

Int raosseous foreign body

Amorphous mass w ith th in. rad iolucent rim at
jun cti on with surrounding bone; may prevent
eruption of teeth; more common in posterior
segments of jaws

Late-s tage lesions; especiall y in middle-a ged and older
black wo men; usually in mandible

Examples: sialoliths, calcified nodes, phlcbollths, bu llet
fragments, shotgun pellets, amalgam tattoos
(Also see Appendix List, Part 4, Q, p. 811)

63 1

55 7

Osteoma Associated w ith bony surface mass

Enamel pearl Furcat ion area of mola r tooth

Osteob lastoma /osteoi d Late-stage lesions
osteoma/cementoblastoma

H. Radiopa cities: Poorly Demarcated Borders

566

82

568

••

·.

·.

Cementa-osseous
dyspla sia

Cond ensing osteitis

Sclerosing osteomyeli tis

Fibrous dysplasia

Paget's disease of bone

Proli ferative periost itis

Osteosarcoma

Chondrosarcoma

Late-stage lesions; especially in middle- aged and
older black wo men; usuall y in mandible

Usually at apex of nonvital tooth

May be painful

"Ground glass" appearance; onset usually in younger
patients

"Cotton wool" appe arance; late- stage lesions; in older
patients

"Onion-skin" cortical change; in younger patients;
often associated w ith nonvi tal tooth

May have "s unbu rst " cortical change; frequent ly painfu l;
usually in young adults

557

131

128

553

542

131

574

578
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I. Radiopacities: MulIifoca/ or Generalized

J. Mixed Radiolucent/Radiopaque Lesions: Well-Demarcated Borders

••

..

...

..

..

Florid cernento­
osseous dysplasia

Idiopathic osteosclerosis

Paget 's disease of bone

Gardner syndrome

Polyo stot ic fibrou s
dysplasia

Osteopet rosis

Developing too th

Cementa-osseous
dysplasia

Odontoma

Central ossi fying fibroma

Amelob lastic fibro­
odontoma

Adenomato id odontogenic
tumor

Calcifying epit helia l
odontogenic tumor

Calcifying odontogeniCcyst

Osteoblastoma /osteoid
osteoma

Cementoblastoma

Late- stage lesion s; especially in middle-aged and
old er black women; usually in mandible

"Cotton woo l" appearance; late-stage lesions;
in older patients; more common in maxilla

Mul tiple osteomas; epidermoid cysts; gastro­
int estin al po lyps wi th high tendency toward
malignant transformation; hereditary

"Ground glass" appearance; onset usually in
younger pati ents; may be associated w it h
cafe au lait skin pigmentati on and endocr ine
abnormalit ies (Albright syndrome)

Hereditary: recessive form may be associated with
secondary osteomyeli tis. visual and hearing
impairment

Int ermediate- stage lesions ; especiall y in midd le- aged
black wo men; usuall y in mandible

Compound or complex type ; in youn ger pati ents; may
prevent eruptio n of teeth

Usuall y in children

Usually in anterior region of jaws; most often with
maxill ary canine; usuall y in teenagers

Pindborg tum or; often associated wi th impacted too th;
may show "driven snow" opacities

Gorli n cyst; may be associa ted with odontom a

Int ermediat e- stage lesion; usuall y in younger' pati ents;
often painfu l

Intermediate- stage lesion; attached to tooth root

558

540

542

567

555

535

557

631

563

6 28

6 21

6 23

604

568

5 70

Continued
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.. K. Mixed Radiolucent/Radiopaque Lesions: Poorly Demarcated Borders

Osteomyelitis With sequestrum formation or with sclerosing type ;
often painful

126

M eta static ca rcinoma

Osteosarcoma/
chondrosarcoma

Especially pro state and breast carcinomas; may be
painful

May be painful

582

574

L. Mixed Radiolucent/Radiopaque Lesions : Multifocal or Generalized

Florid cemento­
osseous dysplasia

Paget's disease of bone

Intermediate-stage lesion s; especia lly in middle-aged
black wo men; usually in mandible

In older patients; more common in maxilla

5 58

542

M. Unique Radiographic Appearances: "Ground Glass" (Frosted Glass) Radiopacities

N . Unique Rmliographic Appearances : "Cotton Wool " Radiopacities

..

Fibrous dy splasia

Hyp erparathyroidi sm

Ceme nto-osseous
dysplasia

Paget's disease of bone

Gardner syndrome

Gigantiform cemen toma

Onset usually in younge r pati ents

May cause loss of lamina dura

Especially in middl e-aged black women; usually
in mandible

In olde r patients: more commo n in maxilla

Mu ltiple osteomas; epidermo id cysts; gastro­
int estin al po lyps with high tendency towa rd
mali gnant transformat ion; hereditar y

Heredit ary; facia l enlargement may be present

553

724

5 5 7

542

567

56 1

O. Unique Radiographic Appearances: "Sunburst" Radiopacities

Osteosarcoma Often painful; usually in young adults

Int raosseous hemangioma Especially in younger patient s

P. Unique Radiographic Appearances: "Onion-Skin" Radiopacities

574

469

Proliferat ive periostitis

Ewi ng's sarcoma

Langerhans cell disease

In younger patients; often associated w ith nonvital
tooth; best seen with occl usal radiograph

In you ng child ren

"H istiocytosis X"; usually in children or young adul ts

131

5 81

513
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... Ama lgam tattoo

Q. Soft Tiss ue Radiopacities

Markedly radiopaque; associated with surface discoloration 269

..

..

..

Other foreign bod ies

Sialo li th

Calci fied lymph nodes

Phlebolith

Tonsil loli th

Soft tissue osteoma/
chondroma

Calcinosis cutis

Myosit is ossificans

Examples; bull et fragments. shotgun pell ets

Glandular pain may be present whi le pat ient is eating

Examp le; tuberculosis

Ma y occur in varicosities or hemangioma s

Most common on tongue

May be seen wi th systemic sclerosis (especially
CREST syndrome)

Reactive calcif ication in muscle

39 3

173

14

166

4 79

695
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Pathology of Teeth
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...
••

•

• ••

••

•

Idiopathic supe r­
numerary teeth

Cleft lip and palate

Gardner syndrome

Cleidoc ranial dyspla sia

Idiopathic hypodontia

Cleft lip and palate

Heredita ry hypohidroti c
ectodermal dyspla sia

Incontinentia pigmenti

Radiotherapy during
childhood

A. Hyperdontia (Extra Teeth)

Mesio dens. pararnolar, di stom olar

Extra lateral incisor or canine

Osteo mas and gast ro intest inal polyp s

Hyp opl astic or missing clavicles; failure of tooth eruptio n

B. Hypodontia (Missing Teeth)

Mi ssing third molars. lateral incisors

Mi ssing lateral incisor or canine

Cone- shaped teeth

Cone-s haped teeth

Stunted tooth developm ent

69

2

567

53 7

69

2

6 44

65 0

52

• • Fusion

C. Macrodontia (Larger Than Normaf Teeth)

[olning of two tooth germs 74

D. Microdontia (Smaller Than No rmaf Teeth)

• •

•

·..

Gemination
j

Idiopathic macrodontia

Facial hemih yperplasia

Gigan tism

Supernumerary teeth

Incom plete spli tting of a too th germ

Affected side only ; nondental tissues also enlarged

Abnormally tall stature

Mesiodens; fourth mola rs

74

73

37

718

69

•••

8 12

Peg-shaped latera l incisors Cone-shaped teeth 73
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D. Microdonlia (Sma ller Than Normal Teetht-e-continued

Peg-s haped lateral incisors Cone- shaped teeth

..

•

...

..

..

..

..

..

Dens invaginatus

Cleft lip and pa late

Idiopathic microdontia

Heredita ry hypohidrotic
ectodermal dysplasia

Radiotherapy during
childhood

Congenital syp hi lis

Hypopituitarism

Mesiodens and ot her
supernumeraries

Environmental enamel
hypoplasia

Dens invaginatus

Turner's tooth

Fusion or gemination

Cone-shap ed teeth ; tendency for pulpal death and
periapical pathos is

Lateral incisor or canine

Usua lly generalized

Cone-shaped teeth; sparse, blond hair ; diminished
sweating

Stun ted tooth development

Hutchinson's incisors

Associated dwarfism

E. Malformed Crown

Cone-s haped teeth or microdont

Examples; high fever du ring tooth development

Cone-shaped teeth ; tendency towa rd pul pal death
and periapica l pathosis

Infection or trauma to associated primary tooth

"Double" tooth

80

2

73

644

52

170

717

69

50

73

80

5 1

74

Talon cusp Extra cusp on lingual of anterior toot h

Dens evaglnatus Extra cusp on occl usal of premo lar tooth

Amelogenesis imperfecta Hereditary defect in enamel formation

Denti nogenesis irnpe rfec ta Fracturing away of enamel due to hereditary defect
in denti n formation; gray- yellow opalescent teeth ;
calcified pulp chambers

Regiona l odon todys plasia Poor tooth format ion in a focal area; "ghost teeth "

Congenita l syphili s Hutchinson's inci sors; mulberry molars

Vitami n D-resistant rickets Heredita ry condition; high pulp horns

78

78

89

94

99

170

732

Continued
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E. Malformed Crown-continued

Renal osteodyst rophy Abnormal calcium and phosphate metabolism

Hypoparathyroidism Possible associated endocrine-candid iasis syndrome

725

722

• Pseudohypoparathyroidism

Epidermolysis bu lIosa

Radiotherapy du rin g
ch ildhood

Heredita ry blistering ski n di sease

Stunted tooth development

723

660

52

...
F. Enamel Loss After Tooth Formation

Car ies

...

...

..

Trauma

Attr it ion

Abrasion

Erosion

Fractured tooth

Physiologic loss of tooth structure

Patho logi c loss of tooth structure

Chemical loss of tooth structure

55

55

55

Dentinogene sis imperfecta Hereditary defect in dentin format ion ; poor junction
between enamel and dentin

Amelogenesis imperfecta Hered itary defect in enamel formation; especially
hypocalci fied typ es

94

89

Coffee. tea. and cola drinks Brown or black

...

..

Tobacco

Chromogenic bacteri a

G. Extrinsic Staining of Teeth

Black or brown

Brown. black, green. or oran ge

6 3

6 3

63

...

..

Aging

Death of pu lp

Fluorosis

Tetracycli ne

H. Intrinsic Discoloration ("Staining") of Teeth

Yello w-brow n; less translucency

Gray -b lack; less t ranslucency

White; yellow-brown; brown; mo ttled

Yellow-brown; yellow fluo rescence

65

53

65

In ternal resorpti on "Pink tooth of M ummery" 59
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H. Intrinsic Discoloration ("Staining") of Teeth-e-continued

Calcific metamorphosis Yellow

Denti nogenesis imperfecta Blue-g ray ; t rans lucent

Amelogenesis imperfecta Yellow- brow n

Congen ital ery th ropoiet ic Yellow; bro w n-red; red flu orescence
porphyria

Erythroblastosis fetalis Yellow; green

110

94

89

64

64

...

...

..

..

..

Extern al root resorpt ion

Dilaceration

Hypercementosis

Supernumera ry roots

Concrescence

Taurodontism

Enamel pearl

I. Abnormally Shaped Roots

Secondary to infect ion. cyst , tu mor

Ab normal curvatu re

Excessive cementum production

Joining of teeth by cementum

Enla rged pulp chambe rs; shortened roo ts

Ectopic enamel in furcation

59

86

85

88

74

84

8 2

Benig n cementoblastoma Tumor atta ched to root 570

Radiotherapy during Stunted roo t develop ment 52
childhood

Denti nogenesis imperfecta Shortened roots; ob literated pulps 94

Dent in dyspla sia typ e I Shortened, poi nted roots (" roo tless teeth"); oblite rated 96
pulps ; peria pi cal pathosis

}. Enlarged PilIp Chamber or Canal

..
Interna l resor ption

Taurodo ntism

Secondary to caries or trauma

Enlarged pulp cham bers; shortened roots

5 9

84

Den tinogenesis imperfccta "Shell teeth"

Regional odont odyspla sia "G host teeth"

Vitamin D-rcsistant rickets High pulp horns

94

9 9

732

Continued
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J. Enlarged Pulp Chamber or Canal-econtinued

Hyp oph osphatasia 730

...
•••

Dentin dysplasia type II

Pulp stones

Secondary dentin

"T histle -tube" pulps ; pulp stone form ation

K. Pulpal Calcification

Asymptomatic rad iographic fin ding

Response to caries

98

11 2

110

Calcific metamorphosis Pul pal ob literation seconda ry to aging or t rauma 110

Dentin ogenesis imperfecta Pulpal obl iteration by excess dentin 94

Dent in dysplasia type I Pulpal obiiteration by excess dentin; "chevron"-shaped 96
pulp chambers

Denti n dysplasia type II Pulpal obiiteration of pr imary teeth; pulp stones in 98
permanent teeth

Current orthodontic therapy

.. .

...
Periapical abscess

L. Thickened Periodontal Ligament

Focal th ickening at apex of nonvital tooth; painful .
especially on percussion of invo lved too th

121

Increa sed occlusal fu nction

Systemic sclerosis
(scleroderma)

Sarcoma or carcinoma
inf iltration

Generaiized w idening 692

Especi ally osteosarcoma; locali zed to teeth in area of tum or 576

M . Generalized Loss of Lamina Dura

Hyperparathyroid ism

Osteo malacia

Paget's disease of bone

Fibrous dysplasia

Calcium removed from bones; bone may have "ground
glass " appearance

Vi tam in 0 defi ciency in adults

"Cotton wool" change hides lamina dura

"Ground glass" change hid es lamina dura

724

713

542

553
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N. Prema ture Exfoliation of Teeth...
..

..

Trauma

Aggressive periodontitis

Immunocompromised
states

Diabetes mell itus

Osteomyelit is

c yclic or chronic
neutropenia

l anger hans cell disease

Dentin dysplasia type I

Regional odontody splasia

Papil lon-Lefevre syndrome

Down syndrome

Hypophosphatas ia

Scurvy

Avulsed too th

Prematu re alveolar bone loss

AIDS, leukemia, chemotherapy

Increased susceptibil ity to infecti on and severity of
periodontit is

Bone destruction loosening teeth

Increased susceptibility to infection; premature alveolar
bone loss

"Histiocytosis X" : eosinophi lic granuloma ; premature
alveolar bone loss

"Rootless teeth"

"Ghost teeth"

Palmar and plantar hyper keratos is: premature periodont itis

Premature periodontitis

Lack of cementum production in primary teeth

Vitamin C deficiency

154

2 39

72 8

126

507

5 13

96

99

156

15 1

730

713
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Abacavir, 248b
"ABe D" system, of melanoma cl inical

feature s, 377, 377b
Abdomi nal colic , w ith lead poi soning, 273
Abdomi nal groans , w ith primary

hyperparathy roidism, 725
Abdominal striae , w it h Cushing's syndro me,

726
Abfracnon. 56, 58
Abras ion , 56, 57!

pulpal inflammation caused by, 107-108
reparative secondary dentin caused by. 110

Abscess
Mu nro. 678 . 679!, 688
per iapical. 121-1 24
periodontal. 152- 153
phoenix. 121. 123

Abuse
hum an, 779-781
sexual. 776! . 777-778 , 780-782

ABVD regim en, to treat Hodgki n's lymph oma,
517

Acantho lysis
chickenpox With, 221
of HSV Infected epithelia l cells . 218
in pemph igus vulgaris, 666 -66 7

Acanthos is, leukoplakia wi th, 342-.143
Acanthos is nfgrt cans. 697 -698
Acatal asta. 151b
Accessory cusps, 77-80
Accessory ora/ tonsils, 35
Acid, eros ion due to. 55- 58
Acinic cell adenocarcinoma , 423-424
Acinic cell tumor, 423- 424
Acne, $APHO and, 129
Acneiform eruptions. Behcet 's syndrome wi th.

291,2921
Acquired condy lar hyp opla sia , 17
Acquired immunodeficiency syndrome (AIDS),

234- 249
osteomyel iti s associated With , 126
chronic herp es infection With. 218. 220 .

240
crv prococcos ts and. 205-206
dissemi nated histop lasmosis in. 199.

245- 246
exfol iative cheilitis Wit h, 266-267
foca l epithel ial hyperplasia and . 320-321
in hemophilia cs, 501
histor y and stati stics , 234 -235
Kaposi 's sarcoma wit h. 242-243. 484-486
Ludw ig'S angina Wit h, 124
lues meltgna in patie nts with. 169
lym phoma, 247-248

Acquired immunodeficiency syndrome
(A1 DSl - cont 'd

necrotiz ing ulcerativ e glngfvtrls (NUCl and.
140, 239

necrot izing ulcerativ e per iodontit is (NUP)
and , 239 -240

noma and, 178-179
no n- Hodgkm's lymph oma and, 518
oral manifes tations of. 237t
oral mucosa discoloration and , 275
oral squamous cell carci noma and,

247-248.359
per iodontal attachment loss With. 151b
risk factors , 234 · 235 . H6!
toxoplasmosis and. 209- 210
transmissio n of. 234-235

Acquired melan ocy ti c nevi. 3J2-334
Acrellenngtnous melanom a. 376. 378-380
Acro brachycephaly. 40
Acrocephalosyndactyly, 40-41
Acrodynia , 151b, 273

Acrodysostosls. 723-724
Acromegaly, 718-720

hypercementosis associated with, 85b

sia ladc nos is associat ed w ith. 40 4b

macroglossi a caused by, 9b, 10
Aero -osteo lysis. wi th systemic sclerosis. 693
Acli nic cheilit is. 353-354

exfo liative cheili tis cau sed by, 266 -267
Actinic cheilosis, 353 -354

leukoplakia and . 338
ma lignant potential of . 357t
sun damage to lower lip vermili on With,

351
Acti nic elastosis. 353
Acti nic keratosis. 351-35 2

xeroderma plg menrosum With. 650
Act inic len tigines, 328-329

Act inic lent igo. 328- 329
Actinollacillu5 acunomycctcmcomuans. 150 .

155- 158
Actinomyces tsraetn. 180- 181

Actin omy cr: s V;SCOS liS. 18 0 - 18 1

Acti no mycos is. 180- I 82
infections from bites, 774

Acute apic al periodontitis, 121
Acute atroph ic candidiasis. 191
Acute bacte rial stal adenttts. 395-396
Acu te bl astom ycosis, 201
Acute chest syndrome, w it h sick le cell ane mia,

502
Acute disseminated histiocytosis. 513
Acute graft-versus-host disease. 686
Acute herpet ic gingivostom atitis. 214-2 15.

219-220

Acut e histoplasmosis. 198. 200
Acute leukemia , 510
Acute lym phobl asti c leukemia. 51 1, 51 2
Acut e lymphonodu lar phar yng iti s. 227-23 0
Acut e myeloid lcukemta. 510- 511
"Acut e" necrotizing ulcerative gingiv it is

(AN UGI , 140
Acute neonatal maxtllttts. enamel defects

assoc iated w it h, SOb
Acute osteomyelitis. 126-1 28
Acute otitis media , as possible Bell's palsy

trigger.14l b
Acute parotnls. staladentns caused by. 395
Acute peri coronitis. 154
Acute pu lp ili s, 108

Acute vir al syndrome. with lilV and AIDS. 235
Acyclovir

for chickenpox . 222
for primary herpes gingivos tomatitis, 219
to treat herpes zoste r. 224

Addison 'Sdisease, 727-72 8
melani n pigmen tation of oral mucosa

associated With . 33 1b

develop ing along wit h candidiasis. 194
histopla smosis and, 199, 200!
paracoccidioidomycosis Wit h, 203

Adenocarcinom a
acin ic cell. 423-4 24
classification of malignan t sali vary gland

tumo rs.407b
papill ary thyroid , 34
po lymorphous low-grad e. 428 -430
salivary. not ot herwise specified. 430

Adenoid basal cell carcinoma. 314-375
Adenoid cystic carc inom a, 426-428
Adcnolympho ma.41 5
Adenoma sebaceu m. with tuberou s sclerosis.

657-659

Adenomatoid hyperplasia of min or salivary
gland s, 405

Adenc matold odo ntogenic tumor, 621-623
Adeuosqu amou s carcinoma. 370
Adrenal carci noma. risk with Beckwith -

W iedemann syn drome. 9- 10
Adrenal cortica l carci noma. w it h

hemlhyperplast a, 37-38
Adrenal gla nds. pheochromocytoma of , 461,

462{
Adrenal suppression. as side effect of

corticosteroi ds. 667
Adrlamycin . part of ABVD regimen . 517
Adult hyp ophosphatasia. 730-732
Adult periodontiti s, 151. 152!
Adult rhabdomyoma, 478-4 79
Adult-onset diabetes, 728-730

Page numbers followed by! lndtc ate figure: r, table: b, box.
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Aeroso lizatio n, 243
Afr ican Burk itt's lymphoma. 523-524

Epste in-Barr vir us (EBV) associ ated wi th.

225
Ageusia . 753-754
Aggressive osteoblastoma, 569
Aggressive peri odont iti s. 151. 154- 156

Aglossia. 8
Agran ulo cvtcsls. 506-507

periodon ta l attachment loss with. 151 b
AIDS-dement ia comp lex (ADC), 235
AIDS-related com plex (ARC), 235
Alarm clock headache. 748
Alb ers-Sc honberg disease. 535 -537
Albright hered ita ry os teodystrop hy, 723-724
Alcoho l

leukop lakia associated with. 338
as migra ine hea da ch e trigger. 749 r
oral cancer and, 358

Alcohol ism
diminished or altered taste caused by. 753b
staladenosts associated w it h, 404b

th iamin deficiency with . 713
tooth erosion from. 55

Alkaline phosphatase. deficiency and
hypophosph ata s!a. 730- 732

Alkapton uria. 64
Allergic angioedema. 308-310
Allerg ic con tact mucosi tis versus cheil itis, 266
Allergic con tact stomatitis . 303-304
Allergic fungal sin usitis . 207
Alle rgic gingivitis. 138b
Allergies

allergic contact stomati tis. 303-304
angioedema. 308-310
contact stomatitis, from artificial cinnamon

flavoring. 305-306
to denta l amalgam . 307-308
mucos al reactio ns to systemic drug

admi nis tra tion . 300-303
perioral dermati t is. 304-305
plasma cell gingivitis and. 141-14 2
recurrent aphthous stomatitis, 285-290

Allogenic bone marrow tra nsplants
gingival hyperpla sia and, 147
graft-versus-host disease IGVHD) and .

685-687
Allo purinol. li cheno id drug reactio n to. 302/
Alop ecia. with progressive hemifacial at roph y.

39
Alpha I-antitrypsin deficiency. intrinsic

staini ng caused by. 64
Alpha-thalassemia. 504
Aluminum. foreign-body gingivitis caused by.

143
Alveolar cavttatlc na l osreopathosis. 746- 748
Alveo lar cyst of newborns and infants, 601

Alveo lar osteitis. 133
Alveolar rhabdo myos arcoma. 487-488
Alveolar soft- part sarcom a. 488 -489
Amalgam

liche noid reaction to, 684
oral mucos al contact react ions to. 307- 308
tooth discoloratio n from , 63-64

Amalgam tattoo. 269-272
Amela notic melanoma, 377. 379
Ameloblesnc carcinoma. 619-62 0
Ameloblasttc denrlnosarcoma. 630
Amelob lastic fib roma. 626-628
Ame lob lastic flbro-odontom a. 628-629
Ame lobl astic ftbro-odontosa rcoma . 630
Ameloblast lc fibrosarcoma. 62 9 ~630

Ameloblastic odon toma. 630
Ameloblesttc sarcom a. 629 -630
Ameloblastoma. 611-619

versus calc ifying odontogenic cyst. 607
dentigerous cys t becoming. 593
mali gnant, 619
versus odontoameloblasrcma. 630-63 1
peri pheral, 618-619
untcvsnc.ete-e j s

Amclo-cerebro-hypohldro t!c syndrome.
enamel defects as sociated wi th. 50b

Amelogenesis tmperfecta. 89 t. 89 -94

taurodont ism associ ated w ith, 8sb
tooth di scolora tion caused by. 63b

Amelo-onycho-hypohldro tic syndrome, sob
American Burk itt's ly mphom a. 523
Amlodipine. gingival hyp erp lasia associ ated

w ith. 146b
Am niotic band s. oblique facial cleft caused by.

2
Amprenavi r.248b
Amy loid

in amyloido sis. 710-712
deposition with multipl e mye loma. 526
in Pindborg tum ors. 625

Amy lo idosis. 710-712
macroglossia caused by. 9b. 10

Amyo trophic lateral sclerosis (ALS). 751 - 752
Anchori ng fibril s. as molecular site for

antibody attack. 664{
Anemia . 501. 501b

aplastic. 504-505
Crc hn's disease with . 733
iron-deficiency. 71 4- 71 5
osteo myelitis assoc iated with. 126
pern iciou s, 716- 717
sick le cell. 501-503
systemic lupus ery thematosus (SLE) wi th.

6901
thalassemia, 503-504

Anest hesia dolorosa. 744
Anesthetic necrosis, 265-266
Aneurysmal bone cyst. 551-552
Angina, defin itio n of. 124
Ang ina bullose hemorr bagtca. 672
Angtoce ntrtc trnrnu noproltferanve lesion.

524-526
Angtocent nc T-ccll lymph oma, 524-526
Ang ioedema, 308-310

macroglossia caused by, 9b. 10
Anglclclcmvo ma. 477-4 78
Ang ioll poma. 453
Angto myoltpoma. with tuberous sclerosis .

658
Angio myo ma. 4 77 ~4 7 8

Angio neurotic edema . 308-310

INDEX

Anglo-osteohypertrophy syndrome.
hyperdontia associated w ith, 70b

Angios arcoma, 484
Angiotensi n-converti ng enzyme (ACE)

inhibitors. 309
Angu lar cheilitis. 192- 193

AIDS w ith, 238

plasma cell gingivi tis wi th. 141
Plummer-Vinson syndrome with , 715{
riboflavin deficiency w ith. 713

An imal bite s. 774
Anti hy pertensive dr ugs. staladenos!s

associated with, 404b

Ankyloglossia. 10- 11
epidermo lysis bullose (EB) with . 662-663

Ankyloglossia superior syndrome. hypodontia
associated with . 69b

Ankylosis
rheumato id art hritis wi th. 757
of teeth , 67-68

of temporomandibula r joi nt <TMll. 18,759
Ann Arb or System, for Hodgk in 's ly mphoma

cla sstfica t ton . 516t

Anodontia, 69
ectodermal dysplasia with. 644

Anogenital condy loma. 319
Ano rexia nervosa. staledenosts associated

with.404b
Anos mia. 753-754
An temortem record examinat ions. 772
Anthropologic examin ations. on bones.

765-766

"Antibiot ic sore mouth," 191
Anticance r therapy. oral complications wit h,

261-262

Anticentromere antibodies, 694-6 95
Antico nvulsant medicati ons

ging ival hyperpl asia associa ted wit h. 146b
for trigeminal neuralgia. 744b

Anti depressants. xerostomia caused by. 3991
Antif ungal medicatio ns. to contro l symptoms

of candidiasis. 196- 197. 198- 199r
Antih istamines

to trea t angioedema. 310
xerostomia caused by, 3991

Anti lhymocyte globu lin, 505
Anti hypertensives, xerostomia caused by. J99f
Antilymphocyte globulin. 505
An ti mal arial medications, oral mucosa

discoloration caused by. 275
Anti neoplastic therapy

noninfectio us oral complica tions wit h.
261-262

tooth hypoplasia caused by, 52-53
Anti neutrophi l cytoplasm antibod ies (ANCA).

300
Antinuclear antibodies (ANA)

lupus-like drug reactions with. 302
rheumatoid arthrtns with. 757
Sjogren syndrome with. 403
systemic lupus erythematosus with . 692

Antipsychotics. xerostom ia caused by, 399 r

Ant iretroviral therapy. for AIDS treatme nt,
237-239 . 248b. 249
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Ann-Set 70 antibodies. 694-695
Antisept ics, tooth discol oration from. 64

Antoni A and B tissue. 455-457

Antral pseudocyst . 277-279

Ant rolu h. 207
Apert syndrome. 40-41

hyperdo ntla associated with. l Ob

Aphasia. 749
Aph thou s stomat itis. 285 -290

Behcct's syndro me with , 290 -2 92

herpes simplex vi rus (HSV) and. 214
HrV with, 243-244

Api cal peri odonta l cyst, 116-[ 21

Apical periodontitis, 11 3-115
Aplas tic anemia . 504-505

Arc burns. 258
Areca nut , 349 -350. 357

Areca ldtne. release with betel qu id use.
349-350

Argyria. 273

Arsen ic. 273. 274
Arsenical keratoses. 274
Artery. caliber- persistent. 14- 15
Arteriovenous malformations. 469

Arth riti s
Behcet's syndrome w ith . 291

degenerative. 755-756
hypercementosis associ ated with . 85b
physio log ic secondary dentin associated

w ith, l l 0

ost eoarthri tis, 755 - 756
rheumatoid, 756- 758

as sign of Reiter 's syndrome, 679 -680

Art hrcchala sts type, Ehlers -Dan lo s syndrome,

65 61
Artificial saliv a. to treat Sjogren syndrome.

403- 404

Arti fici al tears. to treat Sjogre n synd rome.

403-404

Ascher syndrome. 6-7

Asco rb ic acid

deficiency of, 713
defin itio n and fu ncti on of , 712

Ashlea f spots. w ith tuberou s scleros is, 658

Aspergllloma, 207

Aspergillosis. 207- 209
AIDS w ith. 23 7t

Aspergillosis flavlIs, 207
Aspergillosis [umigatus. 207
Aspi rin

or al mucosal necrosis from , 259

too th eros lon from , 55
Ast ero id bodi es, 293

Ataxi a- telangiectasia syndr om e. leukem ia

associa ted w it h. 510

Atheroscleros is, ph ysio logic secondary dentin

associated w ith. 110

Alpha- toco phero l
defic iency of, 71 4

def in ition and functi on of. 713

Allrition
pulpal Inflammat ion caused by. 107- 108

reperauve secondary dentin caused by. 110

of teeth. 55 - 56

Att ri tJon- cont'd

as age det erminant. 765-766

Aty pical eosinophilic ulceration . 255- 258

Aty pical faci al neuralgia. 745 -74 6
Atyp ica l facial pain . 745-746

Atyp ica l g ing ivostom atitis, 141- 142

Atyp ical histi ocytic granulo ma . 255- 258

Atypica l mycobacterial infec tio ns. in

AIDS- relat ed comp lex cases. 235
Atypica l trigemin al neura lgi a, 745-74 6

"Aura, " deftnttton of , 749

Aural sinuses, with commissural l ip p its, 5

Auricul ot emporal syn drome, 754-755

Automated fingerpri nt identi ficat ion system
(AFIS). Federal Bureau of

Invest igation (FBIl. 765

Autopsies, forensic dent is tr y rol e in. 773-774

Azathioprine. to t reat Crohn 's disease. 734

- B­
Bacillus fusiformis. 140
Bacteria l sulf ides. tooth dis coloration fro m. 64
Bacferoides forsythus. 150
Baelzs di sease. 397
" Bag of marbles. ~ 281

Balan iti s clrclna ta . 679

Ball oon cells. HIV-oral ha ir y leukoplak ia w ith.
24 [ -242

Ball ooni ng degeneration, H$V infected

ep ith eli al cells of, 218

BANS. 380
Barom etri c changes, pulpa l tnflammanon

caused by, 107-108

Basal cell adenoca rcinoma. 418
Basal cell adenoma. 417- 418

Basal cell carcin oma. 373 -375

xeroderma pigm entosum developing from .

650
Basal cell epithelioma. 373-375

Basal cell nevu s. 332 b

Basaloid squamous cell carcinoma. 370-371
Basosquamous carcinom a. 375

Bat hi ng trunk nevus. 335

Batson 's plexus, 489
B- cell neoplasms, classify ing nc n- Hodgktn's

ly mphoma,5 19b
Becker's nevus , with segmental

odontomaxtll ary dysp lasia, 39

Bcckwlth -wtedernann syndro me. 9-10

hemihyp erp lasla associate d wit h, 36b

Behcet 's syndrome. 290-292
ap hth ous stomati ti s associated w it h , 286b

cri teria for d iagnosis. 292t
Bell 's pa lsy, 741-742

dim in ished or alte red taste caused by,

753b

Bence Jon es pro teins. 526

Benign acant hosi s nlgrfcans. 697
Benign ethnic neutropen ia. 505

Benign juvenil e mela noma , 336

Benign Iymphoepitheli al lesio n, 399-401

Benign mi gratory glossitis, 677-6 79
diabete s with. 729

Benig n mi xed tu mor, 410-413

8 2 1

Benign mu cou s memb rane pemph igoid .
669-673

Benzene, leukemi a associated w ith , 511

Benzpy renes. st imul ati ng melan in produ cti on .
274

Bepr idil. gingival hyperplasia associa ted w it h,

146b

Beri beri. th iamin deficiency with . 713

Beta- th alassemi a. 503- 504
actcI chewer's mucosa . 350

ora l hairy leukop lak ia simil arity to. 255
Betel qui d

oral cance r and . 357

oral submucous fi bros is from , 349-350

Beverages . tooth discoloration caused by, 6 3b

Bifid cond yl e. 18
Bif id uvul a, 3

Bil iary atre sia. too th discoloration caused by.

64
Bili rubin, 64

excess and jaundice, 709-7 10

Bil iverd in. defin ition of. 65

Birbeck granu les. 514. 51St

Bismuth. 273 . 274

Bite marks
analysis of. 776-779

cha racteri sti cs of . 774-775

guidelines for analysis, 776-779

histopa th ologic changes and aging of, 777 t

Bite pattern evi dence , basic principl es of .
774-775

Bit ing

evidence of , 774 -775

exfo li ative chc thus caused by, 266-267

trauma ulceration s caused by, 255
Black hai ry tongue, 13- 14

Blast transformation , 513

Blastomyces aetmamtdts. 201- 203

Blastom ycosis, 20 1-203

Bleach ing

ext ernal resorp tion assoc iated with, 59b
to treat intr insic discoloration , 66

Bleed ing

vi tam in K defic iency with . 71 3-7 14
hemophilia with, 499 -501

leukemia w ith . 511

Bleed ing di sorders, com parison of, 4991

Bleom ycin , par t of ABVD regimen, 517

Blcpharochalests. 6
Bloc h-Sulzb erger syndrome. 650-65 1

Bloom synd rome.
leukemi a associated with. 510

melanin pigmentation of oral mucosa

assoc iat ed with. 331b
ncn -H odgktn's lymphoma and , 518

Blue nevus, 336-337

Bobby p ins. notch ing from . 56, 57f
Body fl uids

HIV and AIDS tra nsmi ssion through ,

234-235 . 236f
for iden ti ficat ion pur pos es, ana lysis of,

764,766- 768

Body pi ercing, ton gue. 256f
Boh n's nodules, 25
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Bombings. forensic dent istry ro le in. 773-774
Bone cyst

a neurysma l. 549 -551
simple. 549-551

Bone mar row edema. 746- 748
Bone marrow transpla ntation

graft - versus- host disease (GVHO) and,
685-68 7

r isks, 147.685-687

to treat sickle cell a nemia, 503
to trea t thalassemia. 504

Bone nec rosis . radia tion and. 26 1-265
Book syndrome. hypodontia associated with,

69b
Borrelia burgdorten, Bell's pa lsy a nd. 741- 742
Borrelia infection s, p rogressive hemlfactal

a troph y an d. 38-39
Borrelia vincentii. 140
Bot ryoid odontogen ic cyst. 602-604
Bot ryoid rh abdomyosarcoma. 487-488
Bot ryomycosis. 180
Bournevil le-Pri ng le syndrome. 657-659
Bowen old act inic keratosis, 35 2
Brachycephaly. Crouzon syndrom e wi th, 40
Bradyca rdi a, hypo thyroid ism with. 721
Bradykini n

angioedema caused by. 309
release with pulpl tls. 107

Branchia l cleft cyst, 34-35
Breast cancer, mu lti pl e ham artom a syndrome

w ith. 659
Breslow classificatio n, mela noma

measuremen t of. 379 . 380t
Brown tumors

mimick ing giant cell granuloma, 451
pr imary hyperpa rath yroi di sm with, 724

Brux ism
abf raction and, 58
to rus mandi bularis wi th. 21

Buccal bifurcation cyst
cervical enamel exte nsio ns with. 83
defin ition of, 608
versus dent igerous cyst . 590

Buccal exostoses, 18
"Buffalo hump" appeara nce, Cushing's

syndrome with. 726- 727
Bulbar paralysis. 751-752
Bulimia

diminis hed or al tered taste caused by. 753b
sial adenosis associated w ith, 404b

too th eros ion from , 55-56, 57f
" Bull neck"

di phtheri a associated w it h, 167

Ludwig'S angi na with. 124
Bullous lichen planus, 68 1
Bullous pemphigoid, 6641. 673-674

Bul l's eye lesio n
ery thema muluforrne wi th. 674-675
ischemic osteonecr osis w ith . 746

Burk itt 's lymphoma. 523-5 24
as ind icator disease of AIDS. 248b

Burni ng mouth syndrome, 752-753
Burns

chem ical. 259-260

Bum s-e-ccn t 'd
dental identi fica tion and. 771
electrical and therm al. to oral cavit y.

258-2 59
enamel defects associated w ith. 50b
Intentional abusive. 780. 781f
phenol, 260
t rauma ulcerati ons caused by. 255

Butcher 's w arts, HIV pati ent s w ith. 244-2 45

• C .
Cadm ium . too th di scolorati on from. 64
Cafe au fait pigmenta tion

fib rous dysplasia with , 555- 556
neur ofibrom atosis w ith. 458b , 459

Calcifi c met amo rphosi s. 65. 110-111
Calcified falx ccrcbn. nevoid basal cell

carc inom a syndrome wi th. 598b.
599{

Calc ify ing epi thelia l odontogenic tumor.
623-625

Calcifying fibrob lastic granuloma . 451-452
Calcifying ghost cell odontogenic tum or.

604-607
Calcifying odo ntogenic cyst. 604-607
Calcinosis cutis. as part of CREST syndrome.

695-697
Calci nosis untverselts . cor related with denti n

dyspla sia, 96b
Calciton in

levels. inc reased w it h M EN type lB.
461-462

to treat Paget's disease. 544
to treat gi ant cell granuloma. 546-547

Calcitriol, rep lacement for rickets. 732
Calci um chan nel blockers. gingival

hyperpl asia associat ed w it h. 146b

Calc ulu s. gingiv itis and. 137-1 40
Cal dwell-Luc opera tio n. 278
Caliber-persistent artery. 14- 16
Canalicular adenoma. 417
Canals of Scarpa. 27
Cance llous osteoma. 566-56 7
Cancrum or is. 178-1 80
Candida alb/cans

diseases caused by. 189-197
leukoplakia and. 338-339

CandidaI hyperplasia. 339
Candi daI in fecti ons

exfoli ative cheili ti s and . 266-267
oral cancer and. 358

Candld alleukopla kla. 190t . 194. 195f
microorganisms causing. 339
oral cancer and . 358

Candidiasis. 189- 199. 199f
as indicator disease of AIDS. 238-239.

248b
Candidosis; See candidi asis
Canke r sores, 285-290
Cannon's disease, 645-64 6
capdcpon rs teeth . 94-95
Capsaicin . to treat shingles pa in. 224
Carbamazeptne. gingival hype rplasia

associated w ith . 146b

INDEX

Carcin oma ex mi xed tu mor, 424 -4 26
Carci noma ex papillary cys tadenoma

ly rnphornatosum. vne
Carcinoma ex pleomorphic adenoma . 424-426
Carc inoma in sifu, 344

ex mixed tumo rs. 426
Carcinoma

adenosquamou s. 370
arising from odo ntogenic cyst. 609- 610
basal cell. 373-375

basalold squamous cell. 370
macroglossia cause d by. 9b. 10
maxill ar y sinus. 37 1-372
melanoma, 376-380
Merk el cell. 375-376

metastat ic to jaw. 583
metastati c to oral soft tiss ues. 489- 490
nasop haryngeal. 372-373
spindle cell. 369-370
squamo us ce ll. 356-367
verru cous. 367-369

Carcinosarco ma. 424-4 26
Cardiac fib rom a. nevoid basal cell carcin oma

synd rome with. 598b

Card iac rhab domyoma. tube ro us sclerosis
with. 658

Caries
enamel hypopl asia caused by. 55
in pat ients w ith xero stomia, 399

prollfcratlve periostitis caused by. 132.
IJJ{

repara tive secondary dentin caused by, 110
smokeless tobacco habit with . 347
wate r fluorida tio n and. 53-54
xerostomi a-re la ted . 262-263

Carney's solution. 597
Carotene. 709- 710
Carot id art ery syndrome. 22-23
Carotid body paraganglioma (t umor) . 464-465
Carpal tunnel syndrome. amyloidosis and.

710-711
Cartilage- ha ir synd rome , neut ropenia caused

by. 505
Cart ilaginous chor tstom a. 479- 480
Cat scratch disease. 182- 183

AIDS with. 237t
Cavernous sinus thrombosis. 125-1 26
Celiac disease

aph thous stomatitis associated with. 286b
enam el defects assoc iated with. SOb

Celi ac sprue, 714
Cellu lar blue nevus, 336
Celluli tis. 124- 126

peria pical abscesses with. 121
Cell -within-a-cell phenomenon . HBID wi th.

647

Cementa I dysplas ia. 557-561
Cemcnnfymg fibroma, 563-564
Cementoblastoma. 570-5 71, 637
Cemento ma. 557-56 1
c cme ntc-csscous dyspl asia. 557-56 1
Cemc nto-ossffyt ng fibroma, 563-564
Cent ral gia nt cell gran uloma. 544-547

brown tumo rs and . 725



INDEX

Central mucoepidermoid car cin oma. 422 -4 23
Cent ral odo ntogenic fibr oma . 633 -634
Cent ral papillar y atrophy. 191-193
Cerebra l pa lsy

drooling and . 397-398
enamel defects associa ted with, SOb

Cervical cancer. as indicator di sease for AIDS,
24 8b

Cervical enamel extension s. 82-83
Cervically mph nodes

calcificatio n. 175[
metas tatic carc inoma of. 36 3- 364

Cervlcallvrnphoeptthehal cyst, 34- 35
Cervicofacial actinomycosi s. 180-1 81
Cervicofacial emphysema , 280- 281
Chancre. with primary syphilis. 168- 169
Chctlttt s. exfo liative. 266-26 7
Cheililis glandula ris. 397
Cheilitis glandula ris epostemetosa. 39 7
Cheilills granulomatosa . 294-297
Cheilocandidiasis. 192- 193
Chemical injuries of oral mu cosa. 259-261
Chemod ectoma . 464-465
Chemo sis. cavern ous sinu s thrombosis with .

125
Chemotherapy

noninfectious oral complications with.
261-265

ora l mucosa discolora tion ca used by. 275
tooth defects caused by. 52-53

Cherublsrn. 547 -549
Chevrons. parak cren n. 348
Chewlng gum

allergic contact stomat itis caused by. 303
contac t stomati t is with . 305- 306
plasma cell ging ivitis and . 141-142

Chickenpox. 220-222
Child abu se

bi te marks and . 764. 776
foren sic dentistry and. 779-781

Childhood hypophosphatasta . 730- 732
-Chtpmunk" facies. beta-thalassemia with.

50 4
Chlamydia trachomaus, gono rrh ea w ith . 173

Chlorhextdl ne
to remove dent al plaque. [3 9-140
diminis hed or al tered taste caused by, 753b

tooth discol orati on from, 64
Chlorodonna. 65
Chlor ophyll . green tooth discoloration fro m. 63

Chlo roq uine
melanin pigmentation of oral mu cosa

associated wit h. 33 1b
oral mu cosa disco lorat ion and. 275

Chlorpromazine. oral muc osa di scol orat ion

and. 275
Chlort etracycline. tooth discolora tion caused

by. 65
Choles terol clefts. in in fla mmatory cyst . 11 9.

120f
Chondral bodies. osteoar thrit is with. 756
Chondrobla stic os teosarcoma. 576
Chondrodystrop hia . gin gival fibromatosis in

association wi th, 148

Chondroma. 571
Chond romatous metaplasia . 276

form atio n w ith epulis ftssuratum, 442
Chon drom erapla sia . 572-573
Chondromyxoid fibroma . 57 1-572
Chondrosarcom a. 578-580
Chortstome. 32

osseous and cart ilaginous. 479-480
Chr istmas disease. 499
Chromogenic bacteria . 63-64
Chron ic ap ical periodontitis, 11 3- 115
Chronic benign fam ilial pemphigus. 665
Chronic cheek chew ing. 253-255
Chronic cutaneous lup us eryt hematosus

(CClE). 689-692

Chronic dermati tis . side effect of rad iation
therapy. 261-2 64

Chroni c disseminated histi ocytosis. 513
Chronic fatigue syndrome. 225- 226
Chron ic granulo matous disease. versus

granulomatous gingivitis. 142
Chronic GVHD. 686
Chron ic hyperplastic pulpttts. 108-10 9
Chronic leukemia. 510
Chroni c lymphocytic leuke mia. 511

para neop lastic pemphigus with . 667 -6 69
surviva l time with. 513

Chronic myeloid leukemia, 510-5 11
Chron ic osteomyelitis, 126- 128
Chron ic periodont itis. [51 -152

Chronic pul pltls. 108
Chronic recurrent multifocal osteomyelit is.

130
Chronic sclerosing sialadenitis . 396
Chronic staladentns. 395
Chroni c rendopertosnt!s. 129-1 31
Chroni c ulcerat ive stomati t is

versus desquamative gingivitis. 144
versus lic hen planus. 684

Chrysiasis.274
Chvostck's sign. 723
Cicatricial pemphigoid . 664t . 669- 673
Clgerertes: Seealso toba cco

nicot in e stomati tis and . 350-351
squam ou s cell carcinoma and . 357

Cinnamon, contact stomati tis from, 305-3 06
Civatrc bodie s. 683

Civil l it igat ion cases. forensic dentist as expert
witness in. 781- 782

Clark system. melanoma measurement. 379,
3801

Clear cell adenocarcinoma . cla ssificat ion of
malignant salivary gland tumor. 407b

Clear cell chondrosarcoma. 579
Clear cell odo ntogenic carcinoma. 620-621
Clear cell odo ntogenic tumor. 620-62 1
Clef t lip {CLl . 2-4

congcntralllp pits com bined with . 5
hypod ontta associa ted with. 69b

nevoid basal cell car cin oma syndrome
with. 59 8b

taurodontism and . 85
Clcfl pa lat e (CPl. 2-4

congenltalltp pits combined \VUh, 5

823

Cleft pa late- cont 'd
hypodontia associated w it h. 69b
microglossia w it h. 8
nevoid basal cell carcinoma synd rom e

wit h. 598 b
Pierre Robin sequence with. 4
taurodc nttsm and . 85

Cleft uvu la . 3
Cleidoc ranial dysostosis. 537
Cleidoc ranial dyspl asia , 537 -539
Clofaztrn tne. oral mucosa discolorat ion and,

27 5
Clot rtmazole. 196. 198t
"Cloverleaf" skull . 40
Cluster headaches. 748-749
Clutt on's joint. congenital syphi lis w it h. 17l t
Cobalamin. poor absorption In pern iciou s

anemia. 716- 717
Cocarctnogen es ts. for oral cancer. 356
Cocci . 204- 205
Coccidioides tmmuis. 204- 205
Coccid ioidom ycosis. 204-205

as indicator dise ase of AIDS. 248b
Cockay nc syndrome. hypodont ta associated

w it h.69b
Coffin -low ry syndrome, hypodo ntia

associated with . 69b
Cold sore, 216
Cole-Eng man synd rome, 648-649
Colloid bodies, 683
Coloboma , mandtbulofactal dysosto sis w ith .

42f. 43

Comm issural lip pits. 4-5
Common blu e nevus. 336
Comm on warts, 317-3 18

in HIV patients. 244- 245
Comp lex odon toma. 631- 632
Compound nevus. 33 2-333. 334f

Comp ound odo ntoma. 631-632
Concrescence. 74-77
Condensing os teitis. 131
Cond ylar aplasia. 17
Condylar hyperpla sia, 16-17
Cond ylar hypopl asia, 17-1 8
Condyle. bifid . 18
Condyloma acumtnatum . 318-319
Condyloma ta lata. syph ilis with . 169
Congenital epul is. 466-467
Congenital erythropoietic porphyria . 64
Congenital fistulas of the lower lip . 5
Congenital granular cell lesions. 466-4 67
Congenital hypothyroi dism. 720
Congenital lip pits. 5
Congenital melan ocync nevi. 335
Congenital rubella syndro me (CRS). 232-233

Congenital syphilis. 168. 170- 171
teeth altered by. 54-55

Congenital toxopla smosis. 209
Conj unctlvlrls

Bchcet's synd rom e wi th. 291
measles w ith. 230
as sign of Reiter 's syndrome, 679-680

Conta ct stomatit is. from artificial cinnamon
fla voring. 305-306
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Convenrlcnal sol id ame loblastoma. 6 [1-616
Cooley's a nemia . 503-504
Coro nal dens lnvagtnetus. 80- 82
Coronal den tin dysplasia. 98-99
Coronary arte ry disease. chronic periodontiti s

and . 151
Coronoid hyperplasia. 16- 17
Corynebacterium diphtheriae. 166-168
Coryza, measle s with. 230
Cos metics. perioral derma titis. 305
Colton roll burn . 260. 261/
-c oucn wool" appearance of Paget' s disease.

S43!
Coup desabre. 39 . 69 4. 695{
Cowden syndrome. 659-660
Coxsacktevlru s. 228
Crani al art erit is. 750
Crenloectodc rrna l syndrome. tau rodonttsrn

associated with . 8s b
Craniofacia l dysostosis . 40
Crani ofacial fibrous dysplasia. 554
Cran lometaphyseal dysp las ia syndrome.

hyperdontia associated with . 70b

Cranto-oculo -dental syndrome. 69b
Craniosyno stosi s

Apert syndrome with , 40 . 42
Crouzon syndrome with. 40

Crepitat ion, 756
CREST syndrome. 695 -697
Cretini sm, 720

macroglossia caused by, 9b, 10
"C rocodile tears." 755
Crch n's disease. 733-734

diminished or altered taste caused by, 753b
Cronkhite-Canada syndrome. melan in

pigmentat ion of oral mucosa
associated wit h. 33 lb

Cross bite. condy la r hyperplasia wi th. 17
Cross syndrome. gingival fib romatosi s in

associa tion with. 148
Crouzo n syndrome. 40

hyperdont ta associ ated w ith, 69 b. 70b
Crow e's sign. 458b, 459
Cryp rococcosts. 205-206. as disease indicator

of AIDS. 23 7t. 248b
CrypfOCOCCUS neo{ormans. 205 -206
Cryprosportdtosts. as disease indicator of

AIDS. 248b
Cunn il ingus

oral problems associ ated w ith, 268

sexua l abuse and. 780
transmitting gono rrhea. 172

Curtius syndro me, hyp erdontia associated
with.70b

Cushing's synd rome. 726-727
Cusp of Carabelll. 77-79
Cusps. accessory. 77- 80
Cutaneous focal mucino sis. 446-447
Cutaneou s horn

actinic kerat osis with , 35 2
verru ca vulgaris w ith , 318

Cutane ou s rnvxord cyst , 446
Cutane ous 'r- eel! lymphoma, 521- 523
Cutright lesion, 276

Cyclic hematopo iesis . 507-508
Cycli c neutropenia, 507-508

aphtho us stomatills associated with. 287 b
periodon tal atta chment lo ss w ith, 151b

Cvclosportne. gin gival hype rpla sia associated
with . 145. I 46{. 147{

Cylindrical cell papilloma. 322-3 23

Cylindroma. 426
derm al, membranous basal cell aden oma

with. 418
Cystadenocarcinoma. mali gnant salivary

gland tumor as, 407b
Cyst ic fib rosis. diminished or alte red taste

cau sed by. 753b
Cystic hygroma. 47 5-476
Cyst

aneurysmal bone. 551-552
antral pseudocyst. 277-2 79
apical peri odonta l, 11 6- 121
bot ryoid odontogenic. 602- 604
bra nchial cleft. 34-35
bUCCJI blfu rcat ton. 608-609
calc ifying odontogenic. 604- 607
carcinoma artslng from odontogenic.

609- 610
cervlcalIymphoeplr hellal. 34- 35
definition of . 25
dent igerous. 590 -593
dermoid,32 -33
developmental, 25-36
epidermoid . 31-32
eruption . 593-594
external resorption associa ted w ith. 59b
follicular. 590
gingival, of the adult . 601-602
gingiv al. of the newb orn. 601
gla ndular odo ntogenic. 607-608
globulo maxI Jlary. 26-27
Gort in.604-607
hemorrhagic bo ne. 549 -551
horn and pseudo-horn. 326
Impac tio n caused by. 66-67
incisi ve canal. 27- 30
incisive papill a of . 28. 29{
late ral periodo nta l. 60 2-604
lateral radicular. 11 6-118
median mand ibular. 30-31
median pal atal. 30
mucus duct. 39 2-393
muc us retention. 392 -3 93
nasoa lveola r. 25- 26
nasolabial. 25-2 6
nasopalatine duct. 27-30
odon togenic kerarocyst. 594-5 97
oral ly rnphoepi thellel. 35-36
ort hokercr ln lzed odon togenic, 597-5 98
palatal of newborns, 25
paradental, 590
periapi cal, Jl 6-12 1
postoperative maxillary. 278
pr imord ial, 594
radicular, 116- 121

residua l periapical. 116, 11 9-120
retention, 278-279

INDEX

Cyst-cont 'd
saliva ry duct. 392-393
sialo-odontogenic,607-608
sim ple bone. 549- 551
soli tary bon e. 549 -55 1
surgical Ciliated . 278
tera toid . 32
thyroglossal du ct. 33-34
trau matic bon e. 549- 551

Cytotd bodies, 683
Cytomegalovi rus (CM V) • 226-22 7

in AIDS-related comp lex cases. 235
as disease indic ator of AIDS. 248b
enamel defects associ ated w it h. Sob
sta lad ent t ts caused by. 395

- 0-
"Dagger" shaped teeth . pseudoh ypopara-

thyroid ism w ith. 724
Darter's di sease. 651-652
Darler-White di sease. 651-652
Dead tracts. 110
Dedi fferentiated chondrosarcoma. 579
Dedifferentiated liposarcoma , 482
Dedifferentiation, 36 9
Delavlrdine, 248b
Demastfca tton. 55
Dens evaglnarus. 77-80
Dens in de nte, 80-82

Dens Invaglna rus. 80-82
Dental amalgam

ltchenold reaction to, 684
oral mu cosal contac t reaction s to. 307-308
tattoos, 269- 272

Den tal floss
abra sion from . 56
amalgam im plantation. 269. 270{

Denta l flu orosis. 53-54
tooth discoloration caused by. 63b. 64

Denta l fraud . 782
Dentalldentlflcat tcn. gui delines for. 770- 773
Dental numbering systems. for identi fic ation

purposes. 7691. 770
Dental prostheses. iden tifica tio n markings on.

768. 769!
Dental pul p

calc ifications. 11 2- 11 3
effec ts of leprosy on . 176- 177
inte rnal resor ption and , 59-62
stones, 112. 11 3{

Dental records as legal docum ents in forensic
denti stry. 763. 764

Dental tran spositi on . 72
Denttcles. 112-113
Dent ifric es. all ergic contac t sternali ti s caused

by. 303
Dentigerou s cyst . 590-593
Dentin dysplasia. 96- 99

pulpa l calcificati on s associated with. 112
Dentinogenesis Imp cr fecta . 94-96
Dentinogenlc ghos t cell tumor. 604-607
Denture epuli s. 440-442
Denture Inj ury tum or, 440 -442
Denture stomatitis. 192-1 94



INDEX

Dermal cy l indrom a. 418
Derm atitis

acu te, 262
go ld thera py with . 274
niacin defi cien cy w it h. 713
radiation side effect. 261

Dermatofibrom a . 444
Dermat opathic 'r-cell leukemia. 521-523
Dermatosis papulosa nigra. 325-326
Der ma rospa raxts type of Ehlers-Danlos

syndrome. 656 t. 657
Dermoid cyst . 32 -33
Desmogletns. from pemphigus vulgaris. 664{.

66 S
Desm oplastic a melob las toma. 612-61 3. 614{,

61S{
Desm op lastic fibroma. 573-574
Desquamative gingivitis, 144-145

cicatri cia l pemphigoid with , 670
lichen planu s with . 681. 683!

Diabetes insip idus
in Ha nd-Schuller-Chrtstta n disease, 513
staladenosrs as sociated with . 404b

xerostomia caused by, 398b
Diabetes mellitu s. 728- 730

chronic periodonti ti s and , 151 - 152
developi ng along with candidiasis, 194,

197(
ging ivit is and. 138
per iodon tal attachment loss w ith, 151b
staladenosts associated with, 404b
xerostomia caused by. 398b

Diffuse infilt rative lym pho cytosis syndrome
(OILS), 246-247

Diffuse linear calc ifications. 112-113
Diffuse sclerosi ng osreomvelt tts. 128-130

DiGeorge syndrome. 723
Dilaceration. 52. 86-88
Dilated odonto rne. 80
Dllttazem. ging iva l hyperplasia associated

With. 146b
Diphther ia, 166- 168
Direct immunofluorescence. 663- 665
Di sasters, forensic dentist role in . 773-774
Discoid rash. In systemic lupus ery themat ous

ISLE), 6901
Dissemi nated Int ravascular coagulatio n (Ole) .

268
Dtstode ns. 71
Dtstomolar. 71
Dis to rted ta ste. 753-754
Dog bite s. 774
Dominant dystrophic ep idermolysis bul losa .

661
Double lip, 5- 6
Double teeth. 75-77
Down syndrome, associated with

hvpe rdonrta . 70b
hypodontia.69b
leukem ia. SID
taurodontism,85b

macrogtossra. vc. 10
microdontta. 73

Doxorub icin. ora l mu cosa di scoloration. 275

Dro oling
Ludwig's angina With. 124-12 5
sialorrhea. 397-398

Drug s
abusers of

crack cocaine. 168
HIV transmi ssion through . 234 -235.

236{
agranul ocvtos ts caused by. 506-507
allergic reactions to, 300-303

erythema m ultl forme caused by. 674-676
gingival hyperpla sia as a result of . 145- 148
implicated in

fixed dru g erupt ions, 30 1t
lichenoid erup tions. 30 1t

lupus ery thematosus- li ke erup tio ns,
301t

non specific veslc ulcerostv e lesions, 30 1f

pemph igus-like eru ptions. 301t
melanin pigm entation caused by. 274-275
as mig rain e heada che tr igger. 7491
neu tr openia caused by. 505-506
oral mucosa di scolo ration and , 275- 276

oral mucosa injuries caused by. 259-261
dysgeu sia caused by. 754/
xerostomia cau sed by. 398. 399t

Dry socket, 133
Ducta l paptllcma . 418- 420
Dunnigan syndrome. melanin pigmentat ion of

oral mucosa associated With . 33 1b
Duodenal u lcers. pr imary hyperpara­

thyrotdtsm With. 725
Dwarfism, 7[ 7-7 [8
Dyelonine HCI, to treat traumati c ulcerations.

257 -258
Dysarth ria

Ludw ig 'S angina w ith, 124-125

myasthenia gra vis wi th. 751b
Dysgeusia . 753 -754

side effect of radiation therapy. 263
Dys keratosis, In leukoplakia , 343
Dyskeratosis congcnt ra , 648- 649

apla sti c anemia associated w it h. 504
melan in pig mentatio n of oral mucosa

assoc iated with. 331b
neut ropeni a caus ed by. 50S
peri odon tal attachment loss With. 151b

Dyskera tosis tolltcula rts. 651-652
Dyspareun ia. 671
Dysplasia. epi theli al , 343
Dys t rophic ep idermo lysis bullose . 660 -663
Dysuria. gonorrhea With. 172

• E·
Eagle syndrome. 22- 23
Earl y-onset per iodontitis, 154
Ecch ymosis

of soft palate from orogcn tta l sex. 268
th rombocytopenia w ith. 508

ECHO. causing slaladenltls. 395
Ectoderma l dysp las ia . 644 -645

hypodontia associated With, 69b
regional odontodyspla sia associated With ,

99b

825

Ectodermal dyspla sia- cont 'd
taurodonttsm associated wi th. 85b

Ectop ic ena mel . 82-84
Ectopic th yroid s. I I
Eczema herpetlcum. 217

Eczematous stage. of mycosis fungot des.
521-522

Edema. angio neurotic. 308 M31O

Efavtren z, 248b
Ehlers- Danlcs syndrome . 655-657

hyperdontta associated w it h. 70b
hypodo ntia assoc iat ed With. 69b
periodon tal attachm ent loss With . 151b
pulpal calc ifica tio ns associated wi th. 11 2

Eight h nerve deafne ss. congenital syphil is
w ith. 170. 171t

Eikenella corrodens. 129
Elde r abu se. forensic dentist ry and, 779-781
Electrical burns. to oral cavl ty, 258 M259

"Elepha nt Man . M 461
Elepha ntia sis gingivae. 148- 1SO
Elepha nt iasis neuromatosa. 459
Ellis- van Crcvc ld syndrome

hypodontta associated wi th, 69b
medi an cleft of uppe r lip and , 2

Embden -Meyerhof pathway, anemia and,
SOlb

Embedded teeth
hypercementosis associa ted With, 85b

versus Impacted teeth, 66
Embryonal rh abdomyosarcoma, 487 -488
Emp hysema , cervicofacia l. 280 - 28 1
Empyema . from Ludwig 's angina, 125
Enamel agenesis. 91
Enamel hypopla sia, SO-55

amelogenesis tmpertecta wi th. 89- 91
hypopa rathyroidi sm with , 723{

Enamel pearls. 80, 82-8 4
Enameloid conglomerates, 100
Enceph alopath y

AIDS-d ementia complex, 235
as disease indicator of AIDS, 248b

lead poi soning w ith. 273
Encephalotr fgemmal angiom atosis. 471-473
Endemic Burkitt's ly mp hom a. 523
Endemic Kaposi'S sarco ma. 484-486
Endocr ine-candidiasis synd rome , 194. 723

Endos teal osteo ma. 566
Enophthalmos. prog ressive hemi facial atrophy

with,39
Ente ric dupl ication cyst. 32
Enterobacter cloacae. AIDS with. 237t
Enterocystoma. 32
Enter ovtru ses. 227-230
Environmental alt eration s of teeth . 50 M 68
Envi ron mental ename l defects. pa tt erns of. 51
Eosin ophilic granulo ma, 513-5 15

of tongue. 255-258
Eosin oph ili c ulceration s. 255-2 58
Ephelis. 327-328
Epid emic parotitis. 233-234
Epid ermal cyst. nevoid basal cell carci noma

syndrom e with . 59Bb
Epi dermal inclusion cyst In mouth. 31
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Epidermal nevi
regional odontodysplasta associated with,

99 b

types of. 33 2b
Epiderma l nevus syn drome. hem thyp erplas ta

assoc iat ed with. 37b

Epidermoid cys t
Gardner syndrome wi th . 567-568

of skin. 31-32
wi th in teratoma spectrum , 32

Epidermolysis bullose. 660 -663
enamel de tects associa ted with. SOb

Epide rmolysis bullose a cquls tta . 672
Epidermo tropis m, 521
Epidi dymoorchitis. mump s with. 233

Epilepsy
gingival fi bro matosis associa ted with . 148
co ntrala ter a l Ia ckscntan. 39

Epiloia, 65 7- 659
Epimyoepithcllal islands, 400
Epistaxis

hereditar y hemor rhagic telangiectasi a
(HH T) w it h, 654- 655

thrombocytopenia wit h. 508
Epitheli a l a tro phy

pernicious anemia with. 716

Plumm er -Vin son synd rome w it h. 715
Epit helia l dyspla sia. 343

in ervthroplakia. 345-3 46
Epithelial inclusion cyst . 601

Epit helial rests of Malassez . 115. 116
Epithel ial-myoepithelial carcinom a.

classification as malignan t saliva ry
gland tumor. 407b

Epithelioid leiomyoma. 477-478
Epsllon-a minocaproic acid (EACAI. 500
Epstei n-Ba rr vir us (EBV)

common with AIDS. 23 7t
diagnosis of. 226
endemic Burkitt's lymphoma wit h. 523
hairy leuko pla kia caused by. 14
in HIV patien ts. descrip tion of. 241- 242
infections in child ren. 225
as member HHV family. 213
monon ucleosis caused by. 224-225

Epstein 's pearls. 25
Epulis. 440 -44 2

Epulis flssurarum. 440-442
Epuli s gre nulcmatosa. 448. 449{
Erlenmeyer fla sk deformit ies. 707
Erosion. 55-58
Erosive lic hen pl anus. 681. 683-685
Eruption

abnormal. 72
continual toot h. 59
failure with ghost teeth . 100
orthodontlcallv assisted . 67

Eruption cyst . 593-594
Eruption hematoma. 593 -594
Eruptive Grzybowski keratoacanthoma. 355
Erysipelas. 164
Erythema of soft pala te from orogenital sex.

268

Ery thema rntgrans. 677-679

Ery thema mu ltiforme. 674 -677
herp es simp lex virus (HSV) and . 214

Eryth ema nodosum
Behcet's syn drome wit h. 291. 2921
LOfgren's syndrome wit h. 293
sarcoidosis with. 292 . 293{
valley fever with. 204

Erythematou s can didiasis . 191-192. 194
AIDS wit h. 238

Ery thematous stage
of mycosis fungo Ides. 521- 522

Ery throblastosis fetalls. 64
Erythrocyte sedimentation rate

elevated with rheumatoid arthr it is. 757
Sjogren synd rome with . 403

Erythroleuko plakia .341-342
Eryt hro leuko plakic lesions. oral squamous cell

carcinoma wi th. 359 -360
Eryth romela lgia. pol ycythemia vera w ith.

SID

Ery throplakia.345-346
leukoplakia with. 341. 342{
ma lignant potenti al of 357t

Eryt hroplakic lesion. oral squamous cell
carcinoma w it h. 359-360

Eryt hro pl asia. 345-346
Ery throplasi a of Queyrat. 345-346
Ery th ropoiet ic porphyria . tooth di scolorati on

caused by. 63 b. 64

Escherichia coli. 179- 180
Eskimos

focal epi thelial hyperplasia in . 320-32\
shovel-shaped incisors in . 78
torus palatinus and. 20

Esophage al dysfunct ion
as part of CREST synd rome. 695-697

Esoph ageal webs. 358 .715
Esthesion euroblastcma . 483
Ethosuximide, gtngtva l hyperplasia associated

wi th, 146b

Ethotcin, ging ival hyp erp lasia associated with.
146b

Ewing's sarcoma. 581-582
Exanthem. scarlet fever with. 165
Exanthem atous rash. Germ an measles wi th.

"2
Exclusion of identification eviden ce, 765
Exfo liative cheiliti s, 266- 267

AIDS w it h. 2371
Exocvrosls

plasma cell gingiv it is w it h. 142
of stratified squa mous epi thelium. 119.

120{
syphilis w ith. 169

Exophthalmos. Graves' disease with. 722
Exostoses. 18-1 9

osteoarthr itis with , 756
reacti ve subponrlnc. 19
spo ntaneous sequestratio n and. 277

Expert witness. forens ic denti st as. 781-782
External resorption. 59-62
Ext raabdominal desmoids. 445
Extra-articular ankylosis. 759

Extraccrporeel shock wave lit hotripsy. 395

INDEX

Extra ction
of impacted teeth, 67
sockets. epuli s granulomatosa in. 448.

44 9{
Extragnath fc osteosarcoma. 574
Extr amedullary plasmacytoma. 527-528
Ext rins ic disco loration of teeth. 63-64

- F­
Fabry-Anderson syndrome. hyperdontta

associa ted with . 70b
Facial angiofibroma . wnh tuberous sclerosis.

657-659

Facial asym metr y. w ith condylar hyperplasi a.
17

Facial bo nes. an th ropo logic vari ations In.
766t.767{

Facial cle fts. cau ses of. 2
Facial dysesthesia . 744
Facial flu shing. with Frey syndrome. 754- 755
Facial pai n

Eagle syndrome wi th. 22
neuromuscular diseases and

atypi cal face pain . 745-746
Bell's palsy. 741-742
burning mouth synd rome. 752-753
cluster headaches. 748-749
dysge usia and hypogeusta. 753-754
Frey syndrome. 754-755
glosso pharyngeal neuralg ia . 744-745
migrain es. 749-750
motor neuron di sease. 751-752
myasthenia gravis, 750-75 1
neuralgia-inducing cavitational

osteon ecrosis. 746-748
osteoarthritis. 755-756
rheumato id ar thrit is. 756-758
tempora l ar teriti s. 750
temporomandibular joint ank ylo sis.

759
tem poromandibul ar joint dysfunct ion.

758-759
trigemin al neu ralgia. 742-744

Facial para lysis
acute sarcoidos is with. 293
Bell 's pal sy wi th. 741-742
herp es zoster virus (HZV) with , 222-224

symptom of ALS. 751-752
Facia l paresthesia. progressive hemifacial

atrophy with. 39
Facia l po rt wine nevus. 472
Facies lcprosa . 177
Factit ious cheili tis. 266
Falx cc rcbrt. ca lcified. nevoid basal cell

carci no ma synd rome wit h. 598b.

599{
Fa mctclovtr. 222. 224
Familial colo rcctal po lypos is, Gardn er

syndrome wit h. 567-568
Famil ial dysautonomia. 255
Familial fibrous dyspl asia. 547
Fami lial gigantiform cementoma. 561-562
Familia l hypophosphatemic ricke ts. 732-733
Familial wh ite fo lded dys plasia. 645-646
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Fanconi 's anem ia
apla sti c ane mia and . 504
leukemia associa ted wit h. 510

Farmer's Ups. 353-354
Fasciculation. symptom of ALS, 751-752

Fatigue
infectious mononucleosis with. 225

as migra ine headac he trigge r. 749/
sarcoi dos is with. 292
Sjogren syndro me w ith. 403

FBI Nati onal Cr ime Infor mati on Center (NCIC),
768.774

Federal Bureau of Investigati on (FBI)
autom ated fingerp rin t ident ificati on system

(AFIS). 765

National Crime Information Center INCIC).
768, 774

Federatio n Dem etre InternationaJe (FOB
rwc- mg u System, 769-770

Pclbamate. gingiva l hyp erpla sia associated
wit h. 146b

Fella tio . 268. 780-78 1
Felodtpt nc. ging ival hyperplasia associa ted

with. 146b
Ferguson Smith keratocanthoma. 354-355
Ferric sulfide. ext rins ic tooth stai ning caused

by,63
Fetal rhab domyoma, 479

nevoid basa l cell carci noma syndrome
w ith,598b

Fever blister; See a/so cold sore
herpes labtalls or, 219

Fibrinol yt ic alveolttts. 133
Fibroblast growth factor receptor 2 (FGFR2),

Crouzon syndrome and...0
Fibro blast ic os teosarcoma . 576
Ftbrocyst fc disease of breast. mult iple

hamartoma syndrome with , 659
Fibro epith elial pap ules, mult ipl e ham artoma

synd rome With, 660{
Fibroepithelial polyp, 441. 442{
Fibrolipoma, 453
Fibroma

arnelo blastfc, 626-628
cementffytng. 563-564
cemento-ossi fyi ng,563-564
cent ral odontogenic, 633-634
chond romyxoid, 571-572
desmoplastic. 573-574
irritation. 438 -439
gian t cell, 439-440
granular cell odontogenic. 635
juvenile ossifying. 564 -566
leatltkc denture. 441-442
ossifying , 563 -564
per iphe ral odon toge nic , 634-635
peripheral osstfytng. 451-4 52
of soft tissue, 438-439
tra umatic, 438-43Q

Fibromatosis. 444--H5
Fibromatosis gi ngivae, 148-150
Plbromvalgta. temporomandibular joint

disorders with . 758b

Fibromyxoma, 636, 637{

Ffbro- osscous lesion s, 553
Fibrosarcoma, 480-481

postirradiat ion. 578
Fibrous dysplasia

of bone. 553 -557
of dentin. 97

Fibrous histiocytoma. "44
Fibrous scars, periapical. 11 5
Ptbroxa nthom a. 444
"Field cancer izatio n," 367

Filiform papillae
at roph y wi th eryt hema mlgrans. 677-679
black hair y tong ue and, 13- 14
fissured tongue with. 12- 13

Fingerprinting, 765
Fissured tongue, 12-1 3

erythema migrans with, 678
Fixed drug erupti ons, 300-303

medlcatlons impl icated in. 30Jt
Flash lamp-pulsed dye lasers. 4 7J
Flat torus. 20
Florid cerncnto-osseous dys plasia . 558-561

versus diffuse sclerosing osteomyelitis. 128
Fluconazole

antifungal medic ation, 197, 198t
Fluorescen t treponema l antibody absorption

(FTA-A BSl. r 72

Fluor idati on . of dri nk ing water. 53-54
Fluoride

enam el defects as sociat ed wi th, SOb, 53-54
Fluorosis, 53-54
Foca l cernento-osseous dysplasia, IJ[, 557
Focal chronic sclerosing osteomyelitis. 131.

540

Focal dermal hypoplasia syndrome
extensive papi llary lesions w ith, 317
hypodontia associ ated w it h. 69b

Foca l epi theli al hyperplasia, 320-321
Focal mela nosis. 330-331
Focal os teoporotic mar row defect. 539-540
Focal sclerosing osteomyeli tis. 131
Folic acid

deficiency and anemia, 50lb
gingivitis and . 138
to treat gi ngival hyperplasi a. 148

Foll icular cyst, 590
Foll icular in fundibul um , cyst deri ved from , 31
Foll icul it is, Bchcct's syndrome w ith, 29J, 29 2t

Foods
all ergic contact sto matitis cause d by. 303
hairy tongue caused by. 13
thermal burns from, 258-259
tooth discoloration caused by. 63b

Fora men cecu m
develo pme nt of. I I
osseous and carti laginous chorlstoma of.

479-480
Pc rchhetmer :s sign, Corma n measles wi th.

232
Fordyce granules. 6-7
Foreign body tattoo. 270-272
Foreign body-type gi ant cells, w ithin

sarcoidosis. 29.3, 294{
Foreign-body gingivitis, 142, 143/, 144{

827

For ensic dental examiner, 776-779
Forens ic denti st ry. 763-782

analys is of evidence. 778-779
bite patt ern evidence, 77 4-779

expert witnesses. 781-782
fingerprinting. 765
human abuse. 779-78 1
hu man abuse and, 779-781
identi ficat ion guid elines, 770-773
for ident i fication purp oses, 764-774
mass disa ster s and. 773- 774
physical ant hropologtc exam inat ion s of

bones. 765 -766
pos tmortem iden tifications. 768-770
records management. 764
serologic and genetic (DNA) comparisons,

766-768
summ ary of. 782
Supreme Court rulings on, 775

Forensic ident ifica ti on, 764- 774
Forensic odontology. 763
For mocresol bu rn s, 260{
Fournier 's molars, congenital syphil is with,

170
Fractures

osteoge nesis imperfecta with, 534-535
reparative secondary denti n caused by. 11 0
ri sks w ith impacted teeth, 67

Pranceschett l- Zwa hlen-Klein syndrome,
42· 43

Freckles, 327 -328
neurofibromat osis with, 458b, 459

Peutz-Ieghcrs syndrome with, 653
Frelre-Mala syndrome. hypodontia associ ated

with,69b
Frey synd rome, 754 -755
Frictional keratosis, 339

Frontal bos sing, congenital syphil is w ith, I II t
Frontometaphysea l dyspl asia syndrome,

hyp odont ia associ ated w it h, 69b

Fucosldosis syndrome, hyperdonti a associ ated
with. 70b

Fungal diseases , types and discussion of.
189-210

Fungal infection

ant i fun gal medicati ons for. 198t
asperg ill osis, 207- 209
bla stomycosis, 20 1-2 03
candidiasis. 190- 19 7
cocc id ioidomycosis, 204-205
com mon with AIDS, 237t

cryptococcosts.uos-zue
histoplasmosis, 197-201
in HIV cases. 245
mimicking oral carcinom a. 360
paracoccid ioidomycos is.203-204
as possibl e Bell 's pa lsy trigger, 74 l b

zygo mycosls.206-207
Fung i form papilloma, 321
Fusiform bac terium, infections and NUG, 140
Fusion. of teeth. 74-77
Fusobacterium. 140
Fusobacterium necrophorum. 178-180
Fusobacterium nucleatum. 140, J78- J80
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. G·
Galactosem ia, ename l defects associated wit h.

SOb
Gall sto nes, physiologic secondary dentin

associated with , J10
Galvan ic lesions. 307
Ganglionit is. herpes zoster w it h, 222

Gang rene. In limbs. diabetes with. 728
Gang reno us stom atitis. 178- 180
Gardner syndrome. 567-568

hyperdontia associated with . lOb

epidermoid cyst with. 31
Garment nevus. 335
Carre. Dr. c..on acu te osteom yeliti s. 132
Gastroent eriti s, noma and . 178
Gastroesophagea l reflux disea se, 397
Gaucher di sease. 707-708

neutropenia caused by. 505
Gemination. 74- 75

Gender
ant hropologtc variations in. 766r, 767{
characteristics of bones. 765-766

Generalized agg ressive perto donn rts. 154- 156
Generalized juvenile periodontitis. 154- 155
Genetic counseling

for cleft ri sks. 4

for ectoderm al dyspla sia. 644
fo r hemophil iac ri sks. 500
for sickle cell disease . 503
for tuberou s sclero sis, 659
on xeroderma ptgm ent osum . 650

Genicu late ganglio n
herpes in, 141

injuries and Frey synd rome, 755
Geniculate neu ralgia . 743b
Geographic tongue . 677-679

causes of . 12
part of Reite r's syndrome. 680

Geometr ic glossiti s, 217- 218
Geotri cho sis. AID S with , 237t
German measles. 232 -2 33
Germinal centers

formatio n In non- Hodgkln's lymphoma.
520-521

of lymphoblasrs. 498, 499

Ghost cells
w ithin calcifying odontogenic cys t,

605 -606
Ghost teeth. 99- 100
Giant cell arteritis. 750
Giant cell epu lis. 449-451
Giant cell fib roma . 439-440
Giant cell granulo ma

central, 544-54 7
in central odontogenic fibrom a, 634
peri pheral, 449-451
versus brown tu mor of

hyperparathyroidism. 546
versus giant cell tumor, 547

Giant cell lesion. 544-547
Giant cell tumor. 547
Giant ha iry nevus. 335
Giant -cell hyalin e angiopath y. in

inflamm atory cys t, 119

Gigan ti sm. 718
Beckwith-Wiedeman n syndrome wit h. 9- 10

Gingi val carci noma. 361-363
Ging iva l cyst

of adults. 60 1-602
of the newborn , 601
versus palat al cyst of the new born , 25

Gingival fib roma. 438 -439
Gingival fibromatos is. 148-1 50
Gingival granular cell tumor of the newborn,

466 -467
Ging ival hemo rrh age

thrombocytopenia with . 508
tooth disco lo ratio n caused by. 63b

Ging ival hyperplasia
ap lastic anemia with . 504-505
drug- related. 145-148

Gingi val lead lin e, 273
Gingival recession . smokeless tob acco­

related. 347{
Gingiva l tissues . in flammation and

pertodonttrts. 150
Gin givitis. 137. 138b

common with AIDS. 23 7t
diminished or altered taste caused by.

753b
HIV w ith. 239 -2 40
plaque-related types of, 137-1 40
scorbutic , 713
strawberr y. 298. 299{

Glandular fever. 224- 226
Glandular odontogenic cyst. 607-608

versus "median mandibular cyst. M 31
Glans penis, inflammatio n with Reiter's

syndrome. 679
"Globulornaxtlla ry cyst" . 26~27
Glob ulo max illary region. cyst in. 26-27
Glo mer ulo nephritis. danger with scarle t fever.

166
Glomu s jugularc tumor. 464-465
Glomus tympanlcum tum or, 464 -465
Glos siti s

beni gn migrator y. 677-679
Plummer-Vinson syndrome and. 715
rib oflavin def ic iency w it h. 713

Glossodynia, 752
Glossopharyngeal neuralg ia. 143b, 144-145

Glossoptosts. Pierre Robin sequence with, 4
Glossopyrosts. factors associ ated with . 752b
Glucoce rebrostdasc. ouz
Glycogen sto rage di sease. periodo ntal

attachme nt loss w ith, l SI b
Goiter. mult iple hamartoma syndrome with .

6S9

Gold enhar syndrome
condyla r hyp oplasia associated wi th. 17
hypod onti a associated with. 69b

Gol tz-Gorlln syndrome. exte nsive papi llary
lesions with , 317

Gonococca l ophthalmia neonatorum. 172
Gonorrhea. 172-173
Gor ham disease , 541-542
Gor ham-Stout syndrome . 541-542
Gorli n cyst. 604-607

INDEX

Gorlin syn drom e. 598-601
hypodontla associated w ith, 69b
odo ntogenic kerat ocyst In . 595

GorHn-Chaudhry- Moss syndrome, hypodontia
associated with , 69b

Curli n's sign , in tongue , 657
Gout, physi ol ogic secondary dentin associated

w ith. 110
Gradi ng, 365 -366

of mucoepidermo id carci noma. 420. 421t

of squa mous cell carci noma. 365 -366
Graf t-versus-host disease (GVHD). 685-687

xerostomia caused by. 398b
Granular cell odontogenic fib roma. 635
Granular cell odon toge nic tumor. 635
Granular cell pattern s, ameloblastoma, 613,

6 1S
Granular cell schwar mc ma. 465
Granular cell rum or, 465- 466
Granular leukoplakia. 340. 342{

mali gnan t po tential of. 357 t
Granules, Fordyce. 6-7
Granu locyte cclony-sttmulattng factor

(G- CSn to treat neutr openia. 506
Gran ulocyte-macrophage~colo ny-stimu'ating

fact or (GM-CSF ), 507

Granulocy tic sarcoma, leukemia with . 511.
512{

Gran ulocytopenia. ap lastic anemia with ,
504-505

Granuloma
ann ulate with AIDS, 237t
atypic al histi ocyti c. 255
calcifying fibroblastic, 451-452
eosinophilic. 513-515
giant cell

cent ral . 544-547
per ipher al. 449-4 51

gravi darum.448-449
langerhans cell, 513-5 15
midline lethal. 524-526
periapical, 113- 115
pyogeni c. 447-449
tra umatic . 255-258
trau matic ulcerative w ith stromal

eosinophilia . 255
Granu lomatous gingivitis. 142-144

Granulom atous Inflammation . gummata with.
. 69

Granulomato us lesio ns. mimicking oral
carcinom a. 360

Graves' d isease. 721-722
Crt ndtng

habit cau sing tooth destructi on . 55
trauma ulcerations caused by, 255
to treat accessory cusps . 79

"Ground-g lass" appeara nce
fibrou s dysplasia w it h. 554
primary hyperparathyroidism with.

724-725
Growth hormone

defici ency. gingival fibromatosis assoc iated
w ith. 148

gig anlis m and. 71B
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Growth hormon e- cont 'd
pituitary dwarfism and, 717-7 18

Guidelines for BiteMark Analysis. 776-779
Gum bo il. 122
Gum ma, in tertia ry syphilis. 169
Gunth er disease. 64
Gustator y lacrimation syndrome. 755
Gustator y sweat ing/fl ushi ng, 754- 755

. H.
Hailey- Hai ley disease, 665
Haim-Munk syndrome, 157
"Hair-o n-end" appearance. sickle cell and

tha lassemia with, 502[. 504/
Hairy leukoplakia. 241-242

versus hai ry tongu e, 14
Hairy tongue. 13-1 4

versus ha iry leuk oplakia . 14
Halitosis, smo keless tobacco habit with . 347
Hallermann-S treiff syndrome

hyperdontia associated with. l ob
hypodon tia associated with . 69b

Halo nevus. 335-336
Hamman's crunch. 280
Hand-foot -and-m out h disease. 227-230
Hand -SchOlle r-Christia n disease. 513

Hanhart syndrome, hypodontia associated
with, 69b

Hansen' s disease, 176- 178
Hard pa late , cle ftt ng of, 2-4
Hashimoto 'S thyroiditis, 720

Headeche
alarm d ock. 748
duster. 748- 749
Eagle syndrome wit h. 22
migrai ne, 749-750. 753b

Heavy metals
ingesti on or exposur e to. 272-2 74
po isoning, sialo rrhe a with, 397

Heck's disease. 320-3 21
Heerfordt's syn drome. 293
Hema ngioendo thelioma, 484
Hemangioma . 467-4 68

macroglossia caused by. 9b. 10
mu ltiple hamartoma syndrome w ith. 659
versus vascular mal formation s. 468-4 69

Hemangiomatosis, of bone . 541-542
Hemangto pcr lcy toma -llke tumors, 474
Hemangtoperlcyt c ma. 474 -4 75
Hemarthrosis, hemop hi lia with , 500f

Hematocr it . anemi a and . 501
Hemat oma. 267

thrombocytopenia w ith. 508
lIemide smosom e. 614

as molecular site for an ti body atta ck. 664f
Hemifacial hyper pl asia. 37

versus condy lar hyperp lasia . 17
versus segmental odontomaxil lar y

dyspl asia. 39
tongue enlargement wuh. 10

Hemifacia l hypert rophy, 37
Hemi facia l microso mia

condy lar hypoplasia associat ed with. 17
temporomandibular join t anky losis w ith . 759

Hemihype rplasia. 37- 38
macrog lossia caused by. 9b. 10
ma lforma tion syndromes associated w ith.

37b

Hemihyp ert rophy. 37- 38
Hem lmaxillotacial dyspla sia , 39-40
Hemochromatosis

oral pi gmentation caused by, 274-275
peri odontal attachment loss w ith. 151b

Hemodialysis-a ssociated amyloidosis. 710-712
Hemoglobi n

concen tration. anemia and. 501
defect s. anemia and, 501b
jaund ice and . 709-7 10
mole cu le. st ructure and synthesis of .

50 1-503

Hemo globin H di sease. 504
Hemogl ob in opath ies. sickle cell anemia and.

501-503
Hemolysis. tha lassemia with . 503
Hemolytic anemia

of newborn s. 64
system ic lupus ery thematos us (SLE) with.

690t
Hemoph ili a. 499

HIV/ AIDS and . 234-235. 236(
Hemorrha ge

gtngtval. thrombocytopenia w ith , 508
gingivi tis with. 139
hemophilia w it h, 499-501
intraoral complications, of anticancer

therap y, 261- 264
sub mucosal. 267-268

Hemorrhagic bone cyst . 549-55\
Heparan sulfate. 705- 706
Hepatitis

infe ctions from bites . 774

intrinsic staining caused by. 64
neutropenia caused by. 506
vi ruses. risk in hemo philiacs. 501

Hepatobilla ry disease. enamel defect s
associated w it h. sob

Hepa tobla stoma
hemlh yperplas la with. 37-38
ris k of w i th Beckwtth- w tedemann

syndrome. 9-10
Hereditary angloederna, 309-310
Hereditar y benIgn Int raepithe lial dyskeratosis

(HBIO) , 646-64 7
Hereditary ectodermal dysplasia , 70. 644-64 5
Hereditary ell ip tocy tosis. anemia and. 501b
Heredita ry enam el hypopla sia. 55
Heredi tar y hemorrhagic telangiecta sia (HHn ,

654 -655
versus CREST. 696

Hereditar y hypop hosphat emia. 732-733
Hereditar y opalescen t dentin. 94-95
Hereditary sphe rocytosis. anem ia and , 501b
Hcredofamlli al amyloidosi s, 710-7 12
Herpangina, 227-230
Herp es gl adtato ru m. 217
Herpes labia li s. 2\ 6. 219
Herpes simp lex vi rus (HSV). 213-220

in AIDS- related complex cases. 235
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Herp es Simp lex vlrus- cont'd
Bell's palsy and. 741-742
common with AIDS. 237t

as disease indicator of AIDS, 248b

ery thema mu lt itorme caused by. 674-676
HIV cases w it h. 240
infectio ns from bites. 774
noma and. t 78
oral cancer and, 359 -3 60
resembli ng im petigo, 163
statis tics and incubation period . 214

Herpes zoster. 222-224
externa l resorption associated with. 59b
Bell 's pa lsy and. 741-742
dim in ished or al tered taste caused by, 753b

Herpet ic paronychi a. 217
Herpet ic w hi tlow . 217
Herpeti form apht hous ulcerations, 287, 288
Herpetovlrldac, 213
"He rringbone" pattern . 481(
Heterotop ic oral gast roi ntesti nal cys t, 32
Hexose mo nophospha te shunt , anemia and,

50lb
Hiatal hern ia . toot h erosio n from . 55
Hide -bound disease. 692 -695
Highly active antiret rovi ral therapy (HAA RT),

to treat AIDS, 248-249
Higoumenaki 's sign. congenital syphilis with,

171t
Hirsutism, Cushing' S syndrome w ith . 726
Histaminic cephalalgia. 748-749
Histiocy tosis X, 513-51 5

Histoplasma capsula/urn. 197- 201, 199, 200f
in AIDS cases, 245-246

Histoplasmosis , 197-20 1
in AIDS cases. 199, 2371, 245- 246
as disease indi cator of AiDS. 248b

HIV; See huma n immunodefici ency vi rus (HIV)
Htv -a ssoctarcd periodontal disease. 239-240
Hodgk in 's ly mphoma. 515-5 17
Hol oprosencephal y, median deft of upper lip

and, 2

Homogeneou s leukoplak ia. 340 . 342(
Hormone rep lacement the rapy. as migraine

headache trigger. 749t
Horn cyst. seborrhe ic kerat osi s with . 326
Hor ton 's syndrome, 748- 749

Hu man abu se. forensic dentistry and, 779-7 81
Human granulocy te colony-s timulat ing factor

(G-CSFl. to treat neutropenia. 506
Human herpes virus 8, 484-486
Hum an herpes virus (HHV ) family. 213
Human immunodef iciency virus (HIV) ,

234-235
di agnos is of 248

disse mi nated coccidioidomycosis and ,
204-205

infec tion s from bites. 774
Kaposi 's sarcoma wit h. 484-486
large no ntender lymph nodes with. 498
Ludwig 's angina with. 124
lues maligne In cases of. 169
lymphoma. 247-248
neutrope nia caused by. 506
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. G.
Galactosemia, enamel defects associa ted wit h,

SOb
Gall stone s, ph ysio logic seco nda ry dentin

associa ted with. 110
Galvanic lesio ns, 307
Ganglion itis. herpes zos ter with . 222
Gang rene . in limbs. dia betes with. 728
Gangreno us stomatitis. 178- 180
Gardner syndrome. 56 7-568

hyperdontia associated with . lob
epidermoid cyst with . 31

Garmen t nevus, 335
Garre. Dr. c ., on acute osteomyelitis. 132
Gastroente ritis, noma and . [78
Gastr oesop hageal ref lux disc-el se, 397
Gaucher di sease, 707-708

neut ropenia caused by. 505
Gemination, 74-75
Gender

an thropologic va riations in. 766t. 767{
characteristics of bones. 765-766

Generalized aggressive periodonti tis. 154- J 56
Gene ralized Juvenile per iodontitis. 154-155
Genetic counseling

for cleft ri sks. 4

for ectoder mal dysplasia. 644
for hemophil iac r isks, 500
for sickle cell disease. 503
for tuberous scleros is. 659
on xerode rma ptgme ntosu m. 650

Geniculate ganglion
herpes in. 741
injuries and Frey synd rome. 755

Geniculate neuralgia , 743b

Geographic tongue, 677-679
causes of . 12
part of Reiter 's syndrome, 680

Ceomcmc glossi ti s. 217-218
Geot richosis, AIDS wi th. 23 71
German measles . 232-2 33
Germ inal centers

formati on in non- Hodgkt n's lymphoma.
520-52 1

of Iymphoblasts. 498. 499

Ghost cell s
within calci fying odontogenic cyst.

605-606
Ghost teet h. 99-100
Giant cell art eritis. 750
Giant cell epulis. 449-451
Giant cell fib roma. 439-440
Gian i cell gra nuloma

centra], 544-547
in central odo ntogenic fibroma. 634
peripheral, 449 -4 51
versus brown tu mor of

hype rparathyroidi sm, 546
versus giant cell tu mor. 547

Giant cell lesion . 544-547
Giant cell tumor. 547
Giant hai ry nevus. 335
Giant-cell hyaline angiopathy. in

Infla mmatory cyst, 119

Gigant ism, 718
Beckwith-Wie demann syndrome with. 9-10

Ging ival carci noma. 361-363
Gingiva l cyst

of adult s. 601-602
of the newb orn , 601

versus palatal cyst of the newborn . 25
Gingival fib rom a, 438 -439
Gingival fibromatosis. 148-1 50
Gingival granular cell tumor of the newborn,

466-467
Gingiva l hemorr hage

thro mboc ytopenia wi th. 508
tooth discolorat ion caused by, 63b

Gingival hyperplasia
aplasti c anemi a with, 504-505
drug-related, 145-1 48

Gingiva l lead lin e, 273
Gingival recession. smokeless tobacco­

related, 34 7{
Gingi val ti ssues. inflammation and

periodontitis, 150
Ging ivitis, IJ 7, I3sb

com mon w ith AIDS, 23 7t

diminished or altered taste caused by,
753b

HIV wi th. 239-240
plaqu e- related types of, 137- 140
scorbutic, 713
strawberry, 298, 299{

Gland ular fever, 224- 226

Glandular odo ntogenic cyst. 607-608
versus " media n mandibul ar cyst .~ 31

Glans penis , inflamm ation wn h Reiter 's
synd rome. 679

-Globulomaxtllary cyst " . 26-27
Globu lomaxillary regio n, cyst In. 26-27
Glcrnerul o neph rtrts. danger with scarlet fever.

166
Glomu s jugu larc tumor, 464-465
Glomus ty mpan lcum tumor, 464-465
Glossi ti s

benign mlgratory. 677-679
Plumm er -Vin son syndrome and. 715
riboflavin def iciency wt th. 713

Glosso dyn ia . 752
Glossopharyngeal neuralgia. 743b. 744-745

Glossoptosls. Pierre Robin sequence with . 4
Glossopyrosis. facto rs associa ted with . 752b
Clucocerebrostdase. 707
Glycogen sto rage disease. periodon tal

att achment loss wit h, 151b
Goiter. multi pl e hamartom a syndrome wi th,

659
Colde nhar syndrome

condyl ar hypoplasia associa ted with, J 7

hypodon tta associated w ith, 69b
Goltz-Gorl in syn drome. extensive papillary

lesions with , 317
Gonococcal ophthalmia neonatorum, 172
Gonorrhea, 172- 173

Gor ham disease. 541-542
Gor ham-Sto ut syndrom e. 541-542
Gorlln cys t. 604·607

INDEX

Gorl in syndrome, 598-601
hypodon tia associat ed with, 69 b
odontogenic kera tocyst In. 595

GorJin-C haudhry-Moss syndrome. hypodo nna
associat ed with. 69b

Gorl ln' s sign , in tongue. 657
Cour . physiologic secondary dentin associat ed

with. 110
Gradi ng. 365 -366

of mucoeptdermold carcino ma. 420 . 421t
of squamo us cell carcinoma. 365-366

Graft-versus-host disease (GVHD) . 685-687
xerosto mi a caused by. 398b

Granular cell odontogeni c fib rom a. 635
Gran ular cell odo nto genic tu mor. 635
Gran ula r cel l patterns, ameloblastoma. 613,

61S
Granu lar cell schwannoma, 465
Granular cell tum or, 465-466
Granul ar leukoplakia. 340. 342{

malignant potenti al of. 3 57 t

Gran ules, Fordyce, 6-7
Gr.:1nukx:ytc colony-stimulating factor

(G-CSF). to trea t neut ropen ia. 506
Granulocvte- rnacrophege -colony- sumulati ng

factor (GM-CS F), 507

Granulocytic sarcoma. leukemia wi th, 511.

Sl21
Granulocytopenia, aplast ic ancmta w ith .

504- 505
Granuloma

a nnula te wi th AIDS, 237t

atypic al histiocyti c. 255
calcifying fibroblastic. 451-452
eosinophil ic. 513-515
giant cell

cent ral . 544- 54 7

per iph eral. 449-451
gravidarum. 448 -449
Lange-hans cell, 513-515
mid line lethal, 524-526
per iapical. 113-1 15
pyogenic, 447-449
traumatic . 255-258
tra umatic ulcerat ive with stro mal

eosinophilia. 255
Granulomatous ging ivitis . 142- 144
Granulomatous inflammation. gummata with.

169
Gre nulom a rous lesions. mimic ki ng oral

carci no ma, 360
Graves' disease, 721-72 2
Gr inding

ha bit causing tooth destruction, 55
t rauma ulc erati ons caused by. 255
to treat accessory cusps. 79

"Ground-glass" appearance
fibrous dysplasia w ith. 554
pr imary hyperparathyroidism with.

724-725
Growth hormon e

deficiency, gingival fibromatosis associated
with. 148

gigantism and, 718
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Growt h hc rrnone-c-conr'd
pituitary dwarfis m and. 717-7 18

Guidelines for Bite Mark Analysis. 776-779

Gum boll. 122
Gumma, in tertiary syphil is. 169
Gunther disease. 64
Gustatory lacrimat ion syndrome, 755
Gust ato ry swea ting/flus h ing. 754-755

. H·
Hai ley- Hai ley disease. 665
Haim- Munk sy ndrome, 157
"Haft-on -end" appearance. sickle cell a nd

thala ssemia with. 502(. SOi !
Hairy le ukop lak ia , 241- 242

versus hairy tongue. 14
Hairy longue. 13-14

versus hairy leukop lakia, 14
Halitosis. smokeless tobacco habit with. 347
Halle rma nn-S treiff synd rome

hyperdont ia associat ed with, lOb
hypodontia associated with. 69b

Halo nevus. 335-336
Hamma n's crunch. 280
Hand-foot -a nd- mout h disease. 227-230
Hand-Schulle r-Chr tstta n disease. 513
Hanhart syndrome, hyp odon t ia assoc iat ed

with,69b
Hansen's dis ease, 176- 178
Hard palate. clefting of, 2- 4
Hashimoto 's thyroiditis. 720
Headache

alarm clock. 748
duster, 748- 749
Eagle syndrome wi th. 22
migraine. 749-750. 753b

Heavy meta ls
inges lion or exposure to. 272-274
poisoning. sialo rrhea with . 397

Heck 's disease, 320-32 1
Heertcrdt's synd rome. 293
Heman gioendothelioma. 484
Heman gioma. 46 7-468

macrog lossia caused by. 9b. 10
multi ple hamartoma syndrome wit h. 659
versus vascular malformat ion s, 468 -469

Heman giomatos is, of bone. 541-54 2
Hemengtopcrtcyroma- Hke tumors, 474
Heman glop ertcyrcma . 474-475
Hemart hrosis, hemophili a w ith. sOOf
Hematoc rit, anemia and . 501
Hematoma. 267

thro mbocytopenia wi th. 508

Hemidesmosome.674
as molecular si te for antibody attack. 664f

Hemifacia l hype rplasia. 37
versus condylar hyperplasia. 17
versus segmen tal odo ntomaxil lary

dysplasia. 39
tongue enlargement with. 10

Hemifacial hypertrophy, 37
Hemifacia l m icrosomia

condylar hypoplasia associated w it h. 17
temporomandibu lar joi nt ankylos is with. 759

Hemihyperplasia. 37-38
macroglossia caused by, 9b. 10
malfo rmation synd romes associated with.

37b

Hemihypertrophy. 37-38
Hemimaxlllofacial dysplasia. 39-40
Hemochromatosis

ora l pIgme ntat ion caused by. 274-275
periodonta l att achment loss wi th, lSI b

Hemod ial ysis-a ssociated amyloid osis, 710-712
Hemog lobi n

concent ration, anem ia and, 50 1
defects, anemia and, 501b
jaundice and, 709-710
molecul e. str uctu re and synthesis of,

501-503
Hemoglobin H dis ease. 504
Hemoglobin opath ies. sick le cell anemia and.

501-503
Hemolysis. tha lassemia with. 503
Hemolytic anemia

of newborns. 64
system ic lup us ery them atosus (SLE) with.

690t

Hemo ph ilia. 499
HIV/ AID S and. 234-235. 236f

Hemo rr hage
gingival. thr ombocytopenia with , 508
gingiviti s with, 139
hemophilia with. 499-501
intrao ral comp lications. of antica ncer

the rapy. 261-264
submucosal. 267-268

Hemorrhagic bone cys t. 549 -551
Hepa ran sulfate. 705-706
Hepati tis

infections from bi tes. 774
intrinsic staining caused by, 64
neu tropenia caused by. 506
viruses. risk in hemophiliacs. SOl

Hepatobillary dise ase. enamel defects
associated w it h, sob

Hepatoblastoma
hem ihyperplasia with . 37-38
ris k of wi th Beckwtth-w tedernann

syndro me. 9- 10
Heredi tary angi oedema, 309-310
Hereditar y ben ign intraepithe lial dyskerato sis

(HBID) , 646- 64 7
Hereditar y ectoder mal dysplasia, 70, 644 ·645
Hereditary elliptocy tosis. anemia and. SOlb
Hereditary ena mel hypoplasia. 55
Heredi tary hemorrh agic telangiectasia (HHT) ,

654-655
versus CREST, 696

Heredita ry hypophosphatemia . 732-733
Hereditary opalescen t dentin, 94-95
Hereditary spherocytosis. anemia and. 50lb
Heredofamil ial amyloidosis. 710-712
Herpangina. 227-230
Herpes gladtato rum. 217
Herpes labiali s. 216, 219
Herpes simplex viru s (HSV). 213-220

in AIDS-rela ted co mp lex cases. 235

829

Herpes simplex vi rus-cont'd
Bell's palsy and, 741-742

common with AIDS. 237t
as disease indicator of AIDS. 248b

erythema mu lt iforme caused by. 674-676
HIV cases with, 240
infections from bites. 774
noma and, 178

oral cancer and. 359-360
resembling impetigo. 163
stati sti cs and incubat ion per iod, 214

Herp es zost er, 222-224
external resorp tio n associated with. 59b
Bell's pal sy and, 741- 742
diminis hed or altered taste caused by. 753b

Herpetic paronyc hia. 21 7
Herpetic w hitlow. 217
Herpetiform aphthous ulce rations. 287. 288
Herpetovtrtdee- zt J
- Herrtngbone" pattern , 4 8 1f

Heterotopic oral gastrointestinal cyst. 32
Hexose mono phosphate shunt. anemia and .

501b

Hiatal hernia. tooth eros ion from . 55
Hide-bound disease. 692-695
High ly active anlirerroviral thera py (HAARn .

to treat AIDS. 248-249
Higourn enakl's sign, congen ital syphilis w ith,

171t

Hirsutism. Cushing'S syndro me with, 726
Histaminic cephalalgia. 748- 749
Hi stiocytosis X. 513-5 15
Histoplasma capsula/urn. 197- 201. 199. 200f

in AIDS cases. 245-246
Hi stop lasmosis. 197-201

in AIDS cases, 199.2371.245-246
as disease Indicator of AIDS. 248b

HIV; Seehum an immunodeficiency virus IHIV)
Htv-assocla red periodontal disease. 239-240
Hodgkin's lymphoma, 515-517

Holoprosencephaly. median cleft of upper lip
and.2

Homogeneous leukoplakia. 340. 342f

Hormone replacement therapy, as migraine
headache trigger, 7491

Horn cys t. sebor rheic keratosis wi th. 326
Hort on 's syndro me. 748-749
Human abu se, forensic denti stry and , 779·78 1
Human granulocyte colcny-sttm ule nng factor

fG-CSn , to t reat neutrop enia. 506
Human herpes vi rus 8, 484- 486
Human herpes virus (HHV) famil y, 213
Human immunodeficiency vi rus IHIV).

234-235

diagnosis of. 248
dissemina ted coccidioidomycosis and.

204-205
tnfecttons from bites. 774
Kapos i's sarcoma with. 484-486
large non tende r lymph nodes with. 498
Ludwig's angina with. 124
lues malig na in cases of. 169
ly mphoma, 247-248
neutropen ia caused by. 506
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Leafhke dent ure fibroma. 44 1. 442{
leiomyo ma. 477-478
Leiomyos arco ma. 486
lentigo

maligna. 377
maJigna mela nom a. 376-380
simplex, 329
solarts, 328-329

le ontia sis ossea. 543
LEOPARD synd rome

melan in pigmentation of ora l mucosa
associated with , 331b

versus lentigo simplex. 329
l epra cells, 177. 178{
Lepromatous lepr osy. 176, 177[

incisor discolorati on wi th. 65
leprosy. 176-1 78
Lesch-Nyhan syndrome. 774
lesion: Seealso cyst

a llergies With . 285-310
caliber-persisten t artery. 14-16
chickenpox . 220-222
chron ic cheek chewing with . 254
cyto megalovi rus (CMV). 226 -227
dermarologtc, 643 -698
der mo id cys t. 32-33
desquamati ve, 144- 145
developmental cys t. 25-36
enterovirus With , 227 - 330

epidermoid cyst. 31-33
epi thelial, 316-3 18. 320-33 2, 335-380

erysipela s. 164
facial, tu berous sclerosis w ith. 657-659
foreign-body gingivi tis. 142- 143
fun gal and protozoal . 189-210
globulomaxillary.26-27
herpes, 213-22 0

herpes zoster. 222-224
histoplasmosis w ith . 199. 200[
hype rkeratotic. 194
impetigo. 163. IM[
infectious monon ucleosis w it h, 225-226

leprosy With. 176-1 78
leukop laklc. 194
lichenoid gingival, 142
of median pala tal cyst, 30
from nasopalatine duct. 27
odontogenic cyst , 590 -6 [0
odo ntogenic tum or , 610-637
from orogenital sexual pra cti ces, 268- 269
Paplllon - Lefevre syndrome wit h, 157-1 58
parecocctd foldomyco sts With, 203 -204
pemphi gus vulgaris with . 665 -666
periapical granuloma. 11 3- 115
pseudocyst. 277 -2 79
recu rrent aphthous. 285 - 286
salivary gland. 389 -430
salivary gland tumor, 406-407. 411-430
sarcoidosis. 292-294
soft tissue. melanotic neuroec toderm al

tumo rs, 462 -464
soft tissue sarcoma. 480-490
soft tissue tumo r. 438-462. 464-480
squamo us cel l carcinom a, 356-367

Leslon-e-cont'd
Srafne defect s. 23-24
syphi lis With. 168- 172
teratoma . 32
zygomycosts w it h. 206- 207

Lcn crcr-Sfwe disease, 513
l euke mia, 510-513

complic atio n of neur ofibromat osis, 460
neutr open ia caused by, 505
noninfectious oral comp lications w ith,

261-265
periodontal attachment loss with , 151b

leukocy te adhesion syndrom e, [ 54- 155

Lcukocytoclast ic vasculi tis, 292, 299
l eukocytosis, 124- 125, 153

Lcukccdema . 7- 8
t eu kckcretosts. ca t
l eukopeni a

aplastic anemi a With, 504-505
systemic lupus ery thematous (SlE) Wit h.

690 t
Leukoplakia. 33 7-3 40, 342[, 344-345

along w ith verrucous carcinoma, 367
in betel qufd chewers. 350
malignant potential of. 357 t
versus squamo us cell carcinoma. 35 7

Leukopl aktc lesions, oral squamo us cell
carcinoma with , 359-360

l evin, l. S. , on dentinogen esis tmper tecra . 94
lichen plan us, 680-68 1,682[-683[, 664t

desquamative gingivi tis and . 144
dimin ished or altered taste caused by. 753b
malig nant pot ential of, 357 1
mela ni n pig mentation ot ora l mucosa

associated with. 331b
tlc hencrd

ama lgam react ion s, 68 1, 683
cont act reactions. 308
der matitis. 680
drug reaction from medi cation s, 300-303
eruptions, med ica tio ns implicated in , 30 1t
foreign-body gingivitis, versus li chen

planus. 680
gingiva l lesio n, 142
lesion . versus dental am algam lesio ns,

307-308

mucositis, 680 , 684[ , 669
react ions, AIDS with, 237/

licking, exfoliative cheili tls caused by.
266-267

limited Wegener's granulomatosis, 298
Lincol n 's sign. 543
Linea alba , 253
linear gi ngival ery thema , Htv- assoctated. 239
linear IgA disease

versus desquamati ve gtngtvttls. 144
mim icking cicatricial pemp higoid. 672

Lingua l cortical man dibul ar defects. 23-24
lingual cort ical p lates. fibrou s scars and. 115
lingual cusps, erosion of, 56, 57[
Lingual mandibular sal iva ry gland depression.

23-24

lip mucosa, caliber -pe rsistent ar teri es on .
15- 16

IND EX

Lip vermilion
carcinoma of. 356 . 360-361 . 366
kererocan thom a. 355
oral leukoplakia on, 339-340

Lipid ret tculoendothelfoses. 707-708
Lipoid proteinosi, 708-709

syndrome. hypodontia associated with, 69b
lipoma, 452

multiple hamartoma syndrome With, 659
Liposarcoma, 48 1-482
Lisch nodules, neurofib romatosis With . 458b,

459

liver spot s, 328- 329

lobu lar capill ary heman gioma, 449
Lobular carcinoma. 428-430
Lobular torus, 20
l ocali zed aggress tve perio do ntitis, 154-1 56
l ocali zed argy rosi s, 269-272
localized juvenile per iodonti tis. 154-1 55
Lofgren's syndrome. 293
l ou Gehrig disease. 751-75 2
Ludwig's angina. 124- 125
lues, 168- 169

lueti c glossitis. 169 , I 70[
Lupu s eryt hematosus (l EL 689-69 2

anemia and . 501b
angi oedema and , 309
Ischemic osteonecrosis associated Wit h,

746b
resembli ng erysipelas, 164
Warthin -Finkeldey giant cells wi th, 231

Lupu s pernio. 292. 293[
Lupu s vulgaris, 174
Lyell's disease, 674
Lym e disease. 741-742
Lym e perip her al facia l palsy. 741-742
Lymphadenopa thic Kaposi's sarcoma. 485
Lymphadenopa thy

beta- thalassemia With. 504
Htv-assoctated . 237 , 238[
in fect ion. com mon w it h AIDS. 237 1
in fect ious, mononucleosis with, 225
necrot izing ulcerat ive gingiv i tis (NUG )

w it h. 140-14 1
nodules w ith infection , 498
per iodontiti s With . [53
Sjogren syn drome with . 403

lymphangioma simp lex. 47 5-476
l ymphangioma, 475 -4 77

rnccroglos s!a caused by, 9b. 10
Lymphoblasts, germinal center. 49B, 499
Lymphocy te- rich, class ical Hodgki n's

lymph oma , 516-5 17
l ymphocy tes

in cyst wa ll in flam mations. 29
depletion of . classical Hodgkin's

lymphoma. 516-517
ery thema rnulnforme wi th , 676[
withi n incipient gi ngivi tis , 139
in inflammator y cyst , 11 9, 120[
leprosy with, 177, 17B[
Papll lon-Lcfevre syndrome wi th, 158
w ithin sarco idos is, 293
with in Wegener 's granulomatosis, 299[
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Lymphoep ithelial carcinoma, 400-401, 407b

Lymphoep ithelfal cyst . 34
Lymphocp ithelial lesion. "be nign," 399-401
Lymphoid hyperplasia, 497-499

Lymphoma.
broad categories of, 518
classification of non-Hodgkin's, 51Sf
Hlv-assoctated non- Hodgkin's , 247
Hodgkin's, 515-5 17
paraneoplastic pemphigus with. 667-669
risk with Sjogren syndrome. 403-404
Warthin-Finkeldey giant cel ls wi th, 23 1

Lymphomatoid granu lomatosis, 525-527
Lymphoreticular cells . atypica l histiocytic

granuloma with . 256-257
Lymphoreticular histogenesis, ma lignancies,

517 -518

Lyon hypothesis. 644

. M·
Macrodontia, 71, 73-74

Macroglossia . 9-10, 9b, lOt
hypothyroidism With, 720, 72lt

tongue enlargement, 37, J8{
Macrognathia . 73
Macrop hages

foamy. w ithin mucocele, 390
histoplasmosis w ith. 199. 200f

Macu les
bluish-white w ith measles , 230 , 23 1{
mu ltiple ery thematous, 293

Mai ntenance chemothe rapy, to tre at leukemia .
512-5 13

Major aphthous ulcera tions, 287 -288, 289{,

290-29 1
Major gland stalcltrhs. 393-395
Malformed teeth, with ghost teeth, 100
Malignant acanthosis nigricans, 697
Malignant ame loblastoma, 619, 620f

Malignant fibrous histiocyt oma. 481
Malignant lymphoepttheltal lesions. 400-401
Malignant mixed tumors, 407b, 408t. 424-426

Malignant osteomyel itis. 536
Ma lignant peripheral nerve sheath tumors,

482-483
complication of neurofibromatosis,

460 -461
Ma lignant schwanncma. 460-461 ,482-483
Ma llgnant Triton tumors, 482
Mal lory 's phosphotungstic acld-hematoxvlin

(PTAH) stain, 477 -478, 479f

Ma lnutrition
associated with

ename l defects, 50b

osteomyelitis, 126
staladenosts. 404b

Croh n's disease w it h, 733
gingivitis and , 138
necrotizing ulcerat ive gingivitis (NUG ) and.

'40
noma and , 178- 179

regional odontodysplasta caused by, 99b

M alocclusion
bite marks and , 776

Malocclusion-cont'd
radiation therapy as a resu lt of , 264
clefts With, 4
hemihyperplasia w ith, 37-38
osteogenes is Imperfecta w ith, 534 -535

MALT lymphoma, 400. 404
Mandibular alveolar ridges . exostoses, 18, 19f

Ma ndibu lar an terior den tition, and
dilaceration. 86. 87f

Ma ndibu lar can ines

ging ival cyst of . 601-602
impact io n of, 66-67

Mandibula r centra l incisor teeth, medi an
mandib ular cyst, 30-31

Mandibu lar condyle, doub le-h eaded, 18
Mandibu lar dentitio n, erosio n of, 56, 57{
Mandibu lar gi ng iva. giant cel l fibro ma on,

439-440
Mandibul ar hypoplasia

anttnecplast!c thera py with, 53
osteogenesis Imperfecta Wit h. 534-535

Mandibular micrognathia, Pierre Robin
sequence With , 4

Mandibular molars, enamel pear ls on, 82-83
Ma ndibu lar premolars, im pact ion of, 66-67
Mandib ula r processes, fai lure of no rmal

fus ion , 4
Mandibular prognathism

acromegaly with, 718-7 19
lisp ing wi th macroglossia. 9

M andibular second mol ars, impaction of,
66-67

Mandibular to ri. 18. 21-22
Mandibulofacial dysostosis, 42-43

condylar hypoplasia associated with, 17
lateral facia l clefts caused by. 2

Marble bone disease, 535-537
Marsupia l izat ion , 392
Mask of preg nancy, 329-330
Mass disasters, 773-774, 782

Mass-forming lesion with oral squamous cell
carcinoma, 359 -360

Massive osteolysis, 54 1-542
Masticatory system, affected by

temporomandibu lar joint dysfunction
(TMD),758-759

McCune-Albright synd rome, 555 -556
melanin pigme ntation of ora l mucosa

associated wi th, 33 1b
gigantism and, 718

Measles, 230-232

ename l defec ts associated With, 50b
neutropenia caused by, 506
noma and , 178- 180

Median mandibular cyst . 30-31
Median palata l cyst, 30
Median rhomboid glossit is. 190t, 191 -192
Mediastinal ly mp h nodes, common

sarco idosis si tes, 292
Mediastinitis, from Ludwig'S angi na, 125
Medications

causing
agranulocytosis, 506-507
dysgeusia, 754t

833

Medications- cont 'd
causlng-c-cont'd

in tr insic tooth stains, 65
melan in pigmentation, 274-275
neut rop enia . 505-506
regional odontodysp lasia , 99b
tooth discoloration. 63b, 64

xerostomia, 398, 398b, 399r

/\IDS-re lated, melan in pigmentation
assoc iated With, 331b

allergic mucosal reactions to. 300-303
erythema multtforrne caused by, 674-676
gingival hy per p lasia as a resu lt of, 145-148
gingivitis and, 138
hypodontia and , 70

Mediterranean fever, 503
Medulla oblongata , para lysis, 751- 752
Medullary bone , osteoma of, 566
Medu llary carcinoma, MEN with . 461-462
Medu lloblastoma, nevoid basal cell carcinoma

syndrome with, 598b
Megadcnrta. 73- 74
Mega lob lastic anemia, 50 1b, 716

Megalodont!a . 73-74
Me lanoacanthosis, plgrnentanon, 331 -332
Me lanocytic nevus

versus melanoma, 377, 377b

oral, 334
variants of, 335-337

Melanoma, 376-380, 3801
from acquired melanocvt!c nevi, 334

Me lanosis, sign of oral submucous fibrosis,
350

Melanotic neuroectodermal tumors, of
infancy, 462-464, 463{

Me lanotic progonorna, 462
Melasma, 329, 330
Meleda disease, 1 56 ~ 157
Melkersson-Roscnthal syndrome

fissured tongue and, 12
as possible Bell 's palsy trigger, 741 b
as subset of orofac tal granu lomatosis,

294-297
Menta l retardation

Apert syndrome With . 41
enamel defects associated With, sob
gingival fibromatosis associated with , 148
congenital toxoplasmosis With, 209
drooling and , 397 -398
dyskeratosis congentta with, 649
hemihyperplas ia With , 37
mucopolysaccharidos is With , 705-706, 707f
nevoid basa l cell carcinoma syndrome

with ,598b
Mercury. 272-273, 274, 307
Merkel cell carcinoma, features of, 375 -376,

376f

Mesenchymal cell, malignancy with
osteosarcoma, 574-577

Mesenchymal chondrosarcoma, 580
Mesenchymal neoplasm, lipoma , 452-454
Mesial-buccal-distal ru le, and resorption, 61
Mes ioangular angulation . 67
Mesiodens, 71, 71{
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Metachronous malignanci es. 367
Metals. 272-274

poisoning. gingivitis and. 138
Metaplastic resorpti on, 59-60
Metastasis

to law, 582- 583

to ora l soft tiss ues, 489- 490
spread of squamous cell carcinoma,

363-364

Microabscess. Pautrters. 512-523
Mlcrocvsnc acina r cells . 423 -424
Mic rodo nlia.73

antin eoplasti c therapy with, 53
Microglo ssia. 8, 91
Mrgra'ne

headache. 74 9t, 749-750. 75Jb

syndrome. 749-750
Mi grainous neur algia . 743b, 748-749
M ikulicz disease. 399-40 1
Minor aphthous ulc erations , 287, 290-29 1

M ixed odontogenic tum or, 610. 611 o,
626-632

Molars. 597-598
Moles . 33 2-334
Molluscum bodies. 246. 323 , 324f
Molluscum con teg tosum. 245-246. 323 . 324{
i\1ononucleosis.224- 226

necroti zin g ulce rative gingiviti s (NUG ) and,

' 40
"M oon facies" appe arance, 726-727

Morsicatio
baccarum. 253 -254
labiorum.254
linguarum. 254

Mot or neur on . 751-752
Mou th

breathi ng. gi ngivi tis and. 138
condylom a acurnlnaturn . 318-3 19
Crch n's disease affect ing. 733. 734f
dryness. 398-399
floor of

location of saliv ary gl and tumo rs, 4091,
4 101

oral leukoplakia on, 339-340
sarcoidosis lesions on, 293
t raum atic u lcerations on. 255-258

hanging open. 750-751
herpes labi alis and, 216

lnablll ry to open . 350
multip le hamartoma on , 659
opening diffi cu lti es, 693. 69 4f
verr uci for m xan thoma in. 325

M ucin , ranula. 391-392
Mucobuccal fold. traumatic ulcerations on .

253-258
M ucoe pidermoid carcin oma. 370. 407 b,

420-421,4 211.422{
Mucopolysacchartdosls. 70S, 7061, 707{
Mu cormycosis, 206-207

Mucosa
bil irub in buildup in . 64
disco loration with jaundice. 709-710
edematous with lcu koed erna . 7-8
labial. 244-245, 317-318. 438-439

M ucos itis, 261-2 65

Mucous
cells in mucoepidermoid carcino ma.

420-421
gla nds. 262-263
membranes. 669 - 673
patches, 169

M ucus duct cyst, 392-393
Mu cu s retention cyst, 392 -393
Muir-Te rre syndrome. and kerat oacanthoma .

355

Mu lberr y molars . 55, 170, 171t

Multfbactllary leprosy. 176. l 77f . 178f
M ulttcysttc tntraossco us ameloblastoma ,

611-61 6
Mu lnfocal papillom a, 320-321
Multilocular radio lucent defect. 623, 624f
Multinodula r oncocvnc hyperp lasia. 414
M ultinuclea ted epithelia l cells . w ith HSV. 218
M ultip le endocri ne neop lasia (MEN)

sy ndromes. 455-457, 46 1-462
M ult ip le hamartoma syndrome, 659-660

M ulti p le myeloma . 526-527
Multi p le sclerosi s (~'IS) . 743
M umm ery, pin k toot h of. 59-60
M umps, 233- 234
M unro abscess, 678, 6 79f, 688

Mu rr ay- Purcnc - Dreschcr syn dro me. 148
Myasthe nia grav is, 750. 751b
Mycobacterium avium, as disease Indi cator of

AIDS. 248b
Mycobacterium avium-tntraceitutare, AIDS wi th.

23 7t
Mycobacterium tcprae. 176 -178

Mycobacterium tuberculosis. 173. 248b
Mycoplasma pneumoniac. 6 74-676

M ycosis fungo ides. 52 1-523
M yelodysp lasia syn drome. 510-5 11
M yeloma-a ssociated amyloidosis. 710-712
M yoepithelia l carcinom a. cl assification as

malignant saliv ary gland tum or. 407b
Myoepit heli al staledentrts. 399-401
M yoepi theli om a, 413

classif ication as benign sal ivary gland
tu mor.407b

Myoftbroblast . in myofib ro ma. 445-446
Myofibroma. 44 5-446. 633f. 634

Myospheru losis. 28 1
M yxedema . 720. ru]
M yxof ibroma , 636 . 63 7t

M yxoid lipoma, 453
Myxoi d liposarcom a. 482
Myxoid neurofibroma . 637
Myxoma. odon togenic. 635-636

• N ·
Nasoalveol ar cyst, 25- 26
Nasolabial cyst . 25-26
Nasopa latine du ct cys t. 26-30
Nasop hary ngeal ang iofibrom a. 473-474
Na sopharyngeal carcinoma. 372-373
Natal teeth, 72-73
Na tio na l Disaster Medical Systems (NDMS).

773-774

IND EX

Necrosis
in amclo bla st lc carci noma. 619. 620f
anesthetic. 265 . 266f
dens tnvagm arus wi th. 81-82
Ewing' s sarcoma wi th, 58 1
nom a and . 178- 180
pulpal, 65
"punc hed-o ut. " 140
Wegener's granulo matosis with. 299

Necrotizing gingiva-stomatitis. 140- 141
Necrotizi ng glom eru lonephrit is. 297 -299
Necrot izing gra nulomatous lesions. 297-299
Necrot iz ing stalornetaplaste. 405-406
Necroti zing stoma ti ti s. 178-180

AIDS with . 23 7t

in HIV cases, 240
necrotizing ulcerati ve gingivitis (NUG)

w ith. 140
Necrortztng ulcerati ve gingi vit is (NUGI.

140- 141

common wi th in fect ious monon ucleosis.
22 5

HIV-associ ated. 239- 240

noma and . 178
Necrotiz ing ulcera tive mucositi s. 179

with necroti zing ulcerative gingiv itis
(NUGL 140

Necrotizing u lcerativ e periodontit is (NUP),
151 , 154

HIV-a ssociated. 239-240
necrotizing ulcerative gingivi tis (N UG)

with. 140
Neisseria gonon hoeae, 172-173
Netftnavtr. 24 8b
Neonata l cy tomegalovirus . 227
Neonata l hepati t is. 64

Neona tal hypoglycemia, w it h Beckwith­
W iedemann syn dro me. 9-10

Neonatal resp iratory distress, causing int rinsic
staining. 64

Neon atal teeth. 72-73
Rlga-Fedc di sease in , 255, 256

Nerves
Bell 's palsy and , 741- 742
effec ts of leprosy on. [76- 177
herpes zoster atta cki ng. 222- 223
neurilemmoma, 456-457

pa li saded encapsulated neuroma affecting.
455-456

traumat ic neuroma affect ing, 454 -455
Neu ral crest

cells. causing regio nal odonrodysplesta.
99b

cells from. 332-334
Neu ralgia

atyp ical faci al. 745-746
glosso pharyngeal. 744-74 5
mlg ratnecu s. 748~750
sphenopalati ne, 748- 750
trigemi nal . 742-744
tympan ic plexus. 744
vagoglossopha rynge al. 744-745

Neuralgl a-I nduc lng cavltationa l osteonecrosls
(NICO ). 746 -748
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Neurilemmoma. 456·457
Neurob lasto ma, olfactory. 483
Neuroendocrine carci no ma of skin. 375-376.

3771
Neu roendocrine t issues, tumor of. 46 1-462
Neurofibroma, 457-458
Neurofibromatosis, 458-461, 458b. 459[, 460[

regiona l odcn rodvsplasta associa ted with,
99b

hem ihyperp lasia with , 37b

leukemia with , 510
macroglossia caused by, 9b, 10
melan in pigmentation caused by. 274-275,

33 1b

Neuroftbrosarcoma. 482-483
compl ication of neurofibromatosis.

460-461

Neurogenic sarcoma, 482-483
Neurcklnlns. release w ith pulpl t!s. [07
Neurologic disorders. associa ted wit h enamel

defects, sob
Neurologic in fect ions . common with AIDS,

2J7t
Neuromuscul ar diseases, w ith facial pain,

74 1-759

Neuronopathy, 707-708
Neutropenia. 504-505
Neutrophtls

count with neutropenia, 505
in cyst wall inflammat ions, 29
ery thema multiforme with, 676[
in inf lammatory cyst, 11 9, 120{
Munro abscess, 678-679
within Wegener's granu lomatosis, 299{

Nevi, 332. 332b
Nevocellular nevus, 332-334
Nevo id basa l cell carcinoma. 598-601

Gorlin syndrome. 595
synd rome, 374, 598b

Nevus, 332
Nevus

Beckwtrh-wledernann syndrome with, 9- JO

cells, 332 -334
flemmcus. 332b

hemihyperplasia and skin . 37
of malar area, 472{
sebaceus, 332b

Sturge-weber angiomatosis with, 471-473

unius larerls. 317
Niacin

clinical mani festat ions of deficiency, 713
definition and function of, 712

Nicotine palannus. 350-351 . 357f
Nicotine stomatitis, 350-351

leukoplakia and, 339
Niemann-Pick disease, 707-708
Nifedipine, gingiva l hyperplasia associated

with, 145, I 46{, 147f
Nodula r basal cell carc inoma, 373, 374{, 375{
Nodular leukoplakia, 340, 342f
Nodular lymphocyte-predominant Hodgkin's

lymphoma, 516-51 7
Nod ular melanoma, 376 -380
Nodular oncocyrlc hyperplasia, 414-415

Nodular patt ern , no n- Hodgktn's ly mphoma
with ,520-52 1

Nodular scleros is, classical Hodgkin 'S
lymp homa . 516-5 17

Nodular stage, of Kaposi's sarcoma, 485
Nodular subep ith elial fibrosis, 444
Nodular tor us, defin it ion of, 20

Nodu les, of ora l lymphoepi thel ial cyst. 36
Nodulocystic basal cell carcinoma. 374 -375
Nodul oulc erati ve basal cell carc inom a, 373,

3741.3751
Noma. 140, 178- 180

in African populations, 126
Noma neonatorum, 179-180
Noneggresstve lesions, of giant cell

granu loma, 545-547
No ngonococcal urethri ti s, as sign of Reiter's

syndrome, 679-680
Noh -Hodgkin's lymphoma, 517-520, 518t

AIDS with, 237t
common w ith AIDS, 226
Htv-assocfa ted, 247

human 't-cellleukernta/lyrnphoma virus
and. 5]]

Nontnflemed dent igero us cyst. 592
No ninsuli n-dependent diabetes mellitus

(NID DMl. 728- 730
Noninvasive carcinoma ex mixed tumo r, 426
Non -odontoge nic cys t. 26-28
Nonspecific vcstculoulccranvc lesio n, 300 -303
Noonan- like syndrome. 548
Nosocomia l infections, 207
Nuclear beading, human immu nodeficiency

virus (HIV) with , 241-242
Nuclear clearing, of HSV infected epithelial

cells, 218
Nuclear dust. w ith Wegener's granuloma tosis.

299
Nuclear enlargement . of HSV infected

epi the lial cells . 218
Nuclear hyperch rom at ism, in ameloblast!c

carci noma, 619, 620f

Nystatin
to treat AIDS. 238
to treat candid iasis, 196

· 0·
Oblique facial clefts. 2
Occip ital neura lgia, 743b
Ochronosis. 63b, 64
Ocu lar dryness, Sjogren syndrome w ith .

401-404

Oculoaurtculovertebral syndrome, condylar
hvpcplasta associated w ith. 17

Oculo-cerebro-cutancous syndrome, melanin

pigmentation of ora ! mucosa
associated with. 331b

Oculo-dento-dtgtta l dysp lasia, taurodontism
associated with, 8sb

Oculo -dcnro-osscous dysp lasia, enamel
defects associated w ith . sob

Odontoameloblastome, 630
Odontogenic cyst, 509-510

botryoid, 602-604

835

Odontogenic cyst-cont'd
buccal bifurcation cyst, 608
calc ifying, 604-607
carcinoma ar ising in, 609-610
dent igerous cyst, 590 -593
eruption cyst, 593-594
follicu lar cyst, 590-593
gingival cyst of the newborn. 601
glandular, 607-608
Gorlin syndrome. 598-601
lateral periodontal cyst, 602·604
nevoid basal cell carcinoma syndrome,

598 -601

odontogenic keratccyst. 594-597
orthckerattntzed. 597-598
pr imordia l cyst, 594

Odontogenic epithelial hamartoma. 634-6 35
Odontogenic fibroma, 633-634

Odontogenic ghost cell carcinoma, 606
Odontogenic kcre rocvsr. 594-597

nevoid basal cell carcinoma syndrome with ,
598b

Odontogenic myxoma, 635-6 36
Odontogenic tumor. 610, 611 b

adenomarotd odontogenic tumor. 621-623
amelob lastic carcinoma, 619
arneloblast!c fibroma, 626-628
arneloblesnc ftbro -odontome. 628-629
arneloblasnc fibrosarcoma, 629 -630
ameloblastoma, 611-619
calcifying epi thelial odontogenic tumor,

623-625
cementoblastorna . 637
central odontogenic fibroma. 633-634
dear cell odontogenic carcinoma, 620-621
extra osseous amelob lastoma, 618-619
granular cell , 635
malignant ameloblastoma. 619
mixed, 626-632

odontcameloblastorna. 630-631
of odontogenic cctcmesenchyme. 633 -637
odontogenic myxoma, 635 -63 7
odontoma, 631-632

peripheral ameloblastoma . 618- 619
per ipheral odontogenic fibroma, 634 -635
Pindborg tumor, 623-625
squamous, 625-626
unicystic ameloblastoma, 616·618

Odontoma, 631-632
Olfactory neurob lastoma , 483
Oligodontia, 69

ectodermal dysplasia with , 644 , 64 5t

pseudohypoparathyroidism with , 724
Oilier disease, 571

Oil ier syndrome, hemihyperplasia associated
with .37b

Omp halocele , Beckwith-Wiedemann
syndrome with, 9

Oncocyte. 414-4 15
Oncocvttc carcinoma, 407b. 408t
Oncocyt!c Schneiderian pap illoma, 322-323
Oncocytoma. 407b, 408t, 414
Oncocytos!s, 414-415
Oncogenes, 359
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Oncogenic vi ruses, oral cancer and. 358-359

Oncovt n. part of MOPP regim en, 517
"Onionskin" per iosteal reacti ons, Ewing' s

sarcoma with . 581
Opacities. of enamel. 51
Opalescent teeth. osteoge nesis imperfceta

with . 94-95 , 534

Optic glioma. neurofibromatosis w ith. 458b,

459
Oral aphthous stomattrts. Behcct 's synd rome

with , 290-291
Ora l co ntracep tives

gingival hyperplasia associated with. 146b
as migra ine headache trigger. 149 t

Oral florid papillomat osis. 367-369
Oral focal mucinos is, 446-447

Oral hairy leukoplakia (OHL)
Epstei n- Barr virus (EBV) in. 225

HI V- associated. 241-2 42

mim icking ure mic stom ati tis. 735-736
resembling morstcatt o. 255

Oral leukop lakia, 337-345

Oral lymphocpitheJial cyst, 35-36

Oral rnela noaca nt ho rna. 33 1-332

Oral melanocytic nevi. 334
Oral melanoma, 378-380

Oral melan ot ic macul e, 330 -331

Oral sub muco us fib ros is, 349-350
Oral -facia l-dtgltal synd rome

hyperdon tia associated with , 70b
hypodontl a assoct a ted wi th. 69b
median cleft of upper lip and. 2

taurodcn tism associ ated with. 85h
Orchi tis, mu mps and. 233-234
Organ -Hmlted amy loi dosis , 710

Organs of jacobson. 27

Orofacta l clefts: 2-4

Orofactal granulomatosis, 294-297

versus Cro hn's disease. 733. 734/

Orogenila l sexual pra ctices, trauma from.
268- 269

Oro ma ndibu iar- llmb hypogenesis syndro me. 8
Orop haryngeal carci noma. 362-363

Or thodontic therapy. external resorption
associa ted with. 59b

Ort hokeratl n, wi thin leukop laki a. 342-343

Orrhokcrettnt zcd odcn tcgentc cyst, 597 -598

Osseous chortstom a. 479-48 0

Osseous dysplasia. 557-56 1

Ossifying fibroid epulis, 451-452
Ossifying fib roma, 563-564

Osteit is
condensing, 131

SAPHO and , 129

Osteit is defor mans. 542-544

Osteitis fibrosa cvstfca. primary

hyperparathyroidism w ith, 725
Osteoarthritis. 755 -756

Osteobl asti c osteo sarcoma. 576

Osreoblastc rna. 568-5 70

Osteogenesis tmpertecte. 534 -535
opa lescen t teet h with. 94-95

Osteogenic myxoma. 635 -636
Osteoid osteoma. 569-570

Osteom a cutis, pse udohypoparat hv rotdtsm
with, 724

Osteomalacia. vit amin D defici ency with. 713
Osteoma, 566-567

Osteomye lit is, 126- 127

anemia and. 501b
chronic nonsuppurative. 748

osteope trosis w it h, 536/

periapical absc ess w it h, 121
prolif erative per iostiti s w ith, 131-1 32, 133{

Osteonecrosis , ischemic, 746 -748

Osteo penta, osteogenesis Imper fect a wi th.
534-535

Osteopetrosis, 535 -537

neutropen ia caused by, 505

Osteo phyt es . forming with osteoart hr it is. 756

Osteopor osis

Cushi ng 's syndro me w it h. 726

as side effec t of corticosteroi ds. 667
Osteoporosis ctrcurnscrtpta . 543

Osteor adi onecrosis, 263-364

Osteosarcoma. 574- 578

ma lignant w ith Paget' s d isease, 544

per ipheral. 577-578

posti rradi ation. 578
Ovarian fib roma, nevoid basal cell ca rcinoma

syndro me wit h. 598b. 599
Ovarian teratom a, 32

"Ow l eye" cell s, 227

Oxalosts. periodontal att achment loss w it h,

ISl b
Oxyphilic adenom a. 407b . 408t-410t. 414

Oxytetr acycl ine, too th discoloration caused

by, 65

Amn
oral cance r and. 357

oral submucous fibrosis fro m, 349-350

Pachyo nyc hia congcntta. 64 7-648
Paget' s di sease, 542- 544

versusdiffuse scle rosing os teomye litis.

128

external resorption associated w ith. 59b
hypercement osis. 85 -86

osteosarcoma, 574

Palatal cys t. of newborns, 25

Palatal exos toses, 18
Palatal para lysis

diphtheria assoc iat ed with. 167

symptom of ALS. 751-752
Palata l tori, 20, 21(

Palatine tonsils , within Wald eyer's ring, 35

Palisaded encapsulated neuroma , 455-456

Palmar pits , nevoid basal cell carcinom a

syndrome w ith. 598b. 599/
Pancreatitis. mumps w it h. 233-234
Pannus , 757

Papanico laou method, of sta ining w hite

sponge nevus, 64 5, 646(
Papillary cystadenoma. 393

Papillary cystadenoma lymphomatosum, 416

Papilla ry gi ngivitis, 138

Papilledema . Behccr's syndrome with. 29 /

INDEX

Papilloma

cy lind rical cell. 322-323
inverted, 32 1-322

oncocyttc Schneldc rtan . 322-323

sinonasal.321-323

squamo us. 316-317

Paplllcn-Lefevre synd rome. 156- 158

Paracccctdtoides brasiliensis. 203-204
parecocctcrordcm ycosrs. cr u-zo-t
Paradenta l cy st , 590, 608

Paraganglioma, 464-465

Parainf luenza. sialade nitis caused by. 395
Par amedi an lip pits. 5

Paramolar. 71. 72(

Paraneoplasttc pemphigus, 667-669

Paratr lgem inal neura lgia . 743 b
Parent bodie s, 281

Parkin son's disease, dentition discoloration
w ith. 64

Parosmia, 754

Parostea l osteosarcoma. 577

Parot id Iymphoepith eli al cyst, 34

Parotid tumor. statis tics on , 4081

Parotidectomies. Frey syndro me and. 755
Paroxysmal nocturna l hemoglobin ur ia and

anemia, 50 1b
Parry-Romberg syndrome, 38-39
Partia l thromboplasti n time (PTT l , 500

Paruli s, 121- 122

Pastta's li nes, 166

Patch stage. of Kaposi's sarcoma. 485

Patched (PTCH) . mutations in . 598

Paterson -Kell y syndrome, 715
oral cancer and , 358

Pauclbactllar y leprosy. 176- I78

Pautrtet's mi croab scess. mycosis fungoi des

w ith. 522-523

Pectus excava tu m. nevoi d basal cell

carcinoma syndrome w ith, 598b
Pellag ra, 713

Pelvic inflammatory di sease (PID), 172

Pemphigoid

benign mu cou s memb rane , 669-673
bullous. 673 -674

cicatricia l, 669-673

desq uamative gingivitis and, 144

mucous memb rane. 669-673

Pemphigus, 664-667

paraneoplasnc.ooz-ees
Pemphigus vcgcrens. 665

Pemphigus vu lgaris . 665-667

Pemph igus- li ke drug react ion s, 300-303

Peptic ulcers, as side effe ct of co rticos teroids,

667
Peria denitis mucosa necrotica recurrens

(PMNR),287

Periap ical abscess. 121- 124

Peria pical ccme nto-osseous dysplasia,

557- 558,559(,561
Periap ical cys t. Jl6- 121

Periap ical fibrous scar. 115- 116

Periapical gr anuloma, 113-115
Periap ical scat. llS-\\6

Pericoronitis, J53- 154
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Perlmolvsts. 55
Perinatal hypophosphatas ia. 730-732
Periodon tal abscess. 152- 154
Periodon ti ti s. 151b. 153- 154

chronic. 151- 152
common with AIDS, 237t
diminished or altered taste caused by. 75 3b

systemic disease associated with. 151b
Perioral dermatitis. 304-305

versus exfo liat ive cheilitis, 266
Periosteal osteoma, 566
Periosteal osteosarcoma, 577
Periosti ti s

osstftcans. 131-132. 1JJ{
proliferati ve. osteo myelitls with . 131- 132.

1J3[
Peripheral ameloblastoma . 618-619
Peripheral ffbro-arneloblastlc de ntinoma .

634-635
Per iph eral fibroma. calc if ication wi th. 451-452
Perip heral giant cell granulo ma. 449-451
Per ipheral neuropathies

HIV Infection w ith, 235
SjOgren syndrome with. 403
thi amin deficiency w it h. 713

Periphera l odontogenic fi broma . 634- 635
versus periphe ral ameloblastoma. 618

Peripheral ossifying fibroma, 451-452
Periphera l osteosa rcoma, 577-57 8
Periphera l vascular disease, diabete s with.

728
Perleche. 192. 1931
Pernici ous anemia , 501b. 716-7 17
Persistent generali zed lymphadenopathy

(PGL), HIV in fecti on with, 237-2 38

Petech iae, 267. 268{
sign of oral submuco us fi brosis, 350
of soft palate from orogenital sex. 268
on soft palate w it h scarle t fever. 165-1 66
thrombocytopenia wi th. 508

Peutz- Ieghers syndrome, 653-654
PFAPA syndrome. aphthous stomati tis

associated with . 286b
Phantom bone disease. 541-542
Phant om taste, 753- 754

Phan tom toothache, atypical facia l pain with.
745

Pharyngeal adenoids. with in waldcyer's ring ,
35

Pharyng iti s. 164-165
infectiou s mononucleosis with , 225
varice lla-zoster virus w ith. 220

Pharyngoto nsi l liti s. herpes simplex vi rus w it h,
215- 216

Phenobarbital , gin gival hyperplasia associated
wi th. 146b

Pheno lphthalein
melanin pig mentation of oral mucosa

associated Wit h, 33 1b
oral mucosa di scolorati on caused by, 275

Phenols. ora l cancer and . 358
Phenot hiaz ine. neutropenia caused by, 506
Phensuxl mlde. gingi val hyperplasi a associated

with, 146b

Phenylk etonuria. enamel defects associated
w it h.50b

Pheny toi n, gingi val hyperpla sia associated
With. 145. 14 7{. 148{

Pheochromocytoma
of adrenal glands, 461, 462/
comp lication of neurofibromatosis, 460

Philadelph ia chromosome, 510
Phlebolith, formation of, i4
Phoenix abscess. 121, 123
Photoph obia

cavernous sinus thrombosis With . 125
HIV infection with, 235
migra ine headaches wit h, 749

Photosensitiv ity
exfoliative cheilit is caused by, 266-2 67
systemic lup us erythematosus (SLE) With,

690 t
Phyccmycosls. 206-2 07
Physiol ogic secondary dentin . 110- 112
Pier re Robin sequence. 4
Pigmented amelob lastoma. 462
Pigmented basal cell carcino ma. 373-375
Pigmented pattern. of hypo maturatl on

am elogenesis lmperfecta. 91, 92{
Pilar cyst. 31
Pilocarpin e, 399
Pindborg tumors, 623-625

Pineal hyperpl asia, hyperin sulin ism w ith .
73-74

Pink di sease, 273
Pink tooth of Mummery. 59·60
Piperacillin. to treat noma. 180
Pituitary adenoma

acromegaly and, 718-719
Graves' disease caused by. 721-722
giga ntism and, 718

Pitu itar y dwa rf ism. 717-718
diffuse tr ue microdo ntia and. 73

Pituitary gigantism , 718
hypercementosis associa ted with. 85b
macrodontia and . 73-7 4

Plantar keratosis
pachyon ych ia congenita With, 647-648
Paplllon- Lefevre syndrome wi th. 157{

Plantar pits, nevoid basal cell carcln oma

syndrome With, 598b. 599{
Plaqu e stage

of Kaposi 's sarcoma. 485
of mycosis fungoldes. 521-5 22

Plaqu e-related gingivi tis. 138- 140
Plasma cell gingiv it is. 141- 142
Plasmacyto ma, 527- 528
Platelets, decre ase with th rom bocytopenia.

508-509

Pleomorphic adenoma. 410-4 13
Pleomorphic lipoma. 454
Pleomorphic liposarcoma. 482
Pleomorphic rhabdomyosarcoma. 487- 488
Pleomorphism. 480, 481{
Plexifo rm unlcystic am elob lastom a. 617. 618{
Plumbism. sources of , 212

Plumm er-vtnson syndrome, 71 5
malignant potential of. 35 7t

837

Plummer-Vinson syndrome-cccnr'd
oral cance r and. 358

Plunging ranula , 39 1. 391{
Pneumocystis carinil

In AID S-related complex cases, 235
as disease indicator of AIDS. 248b

Pneumomediast in um, cerv icofacial
emph ysema With. 280-2 81

Pneumonia
comp lications with measles . 230
as disease indicator of AIDS, 248b
enam el defects associated With. SOb
leukemia With, 5 11

from Ludwig's angina , 125
symptom of agranu locytosis, 506-507
toxop lasmosis with , 209

Pneumoparotid. 280
Podoph yJlln. 14
Pol yarthralgia. 757
Pol ycyclic am tncs. sti mulat ing melanin

production. 274
Polycythemia rubra vera. 509-510
Polycyth emia vera. 509-510
Polydip sia. diabetes w ith. 729
Polyene agents, to treat cand idia sis. 196
Polym orph ic reti cul osis. 525-52 7
Polym orphous low-grade adenocarcin oma .

428-4 30
Polymyalgta rheurnattca. tempora l arterit is

With, 750
Polyostoti c. Paget 's di sease, 543
Polyo stotic eosinop hili c granuloma, of bon e.

513
Polyostotic fib rous dysplasia , 555-556

gigan ti sm and, 718
Polyp hagia. di abetes w it h, 729
Polyps

Gard ner syndrome With . 567-568
Peutz - leghers syndrome With. 653
pulp, 108- 109

Pol yur ia
Cushing 's syndrome With, 726
diabetes w ith, 729

Popliteal pterygium syndrome, param edian lip
pits With, 5

Popliteal webbing. popliteal pterygium
syndro me with,S

Porphyria, congenital erythropoietic, 64
Porphyromonas gingivalis. 150
Port wi ne stains, 468-469

Sturge-weber angiomatosis w ith . 471-473
Positi ve Nikol sky Sign. 666
Posterio r uveiti s, Behcer's syndrome with, 291
Posrherp crlc neuralgia. 224
Posti rradiation bone sarcoma, :;78

Postmortem data . identification criteria. 765
Postope rative maxill ary cyst. 278
Poxviru s. lesions in AIDS pat ien ts caused by.

245-246

Preauricul ar pus. com missu ral lip pits With. 5
Precancer. terminology expl anatio n. 338b
Precancerous lesions

of ora l. pharyngeal . and laryngeal mucosa,
357r
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Precancerous lcstons-c-cont'd
terminology discussion . 338b

Predn isone
ischemic os teonecrosis associa ted with .

746b
pari of MOPP regimen . 517
for pemphigus vulgaris. 66 7
to treat Crohn's disease, 734
to treat Wegener's granuloma tosis . 300

Pregnancy
German measles and . 232-233
ischemic oste onecros is associated with.

746b
lingual thyro id sy mpto ms du ring . II
melasma with . 329- 330
neonatal chickenpox and . 221
as pos sible Bell 's pa lsy t rigger . 74lb
regional odo ntodysplasia ca used by. 99b
sta ladenosts associated with . 404 b
tooth eros ion fro m, 55

toxoplasmosis and . 209-210
tumors. 447- 449

Prcrnal tgnan ctes. terminology discussion.
338b

Premature birth. enam el defects associa ted
with, SOb

Prepube rta l per iodon titi s, 154- 155
Presumptive identification . 765
Prevotelln intermedin. 140, 178- 180
Prima ry acquired eryt hrocy tosi s, 509- 510
Primary amvlol dosts. 710-712
Primary bil iar y ci rrhosis, Sjogren synd rome

wit h,403
Prima ry dentin , for mat ion of, JlO

Prtmary hyperpa rathyroidism. 724, 725-726
Prtma rv hvpoad ren ocornc tsrn. 727-728
Pr ima ry hypothyroid ism. 720
Prim ary infections, of herpes simplex virus

(HSV). 213

Primary pol ycyt hemia . 509-510
Prim ary Sjogren syndrome. 401
Primary syph ilis. 168
Prtmldcne. gingiva l hyperplasia associated

with , 146b

Prim ordial cyst . 594
Procaine peni cillin, for diphtheria, 168
Procarba zine. part of MOPP regimen, 517

Progeria
hvpodonna associated w ith. 69b

secondary dentin and , 110
Progesterone. ging ivitis and , 137-138
Progressive bu lbar pal sy. w ith motor neu ron

disease. 751-752
Progressive hem ifacial atrophy. 38-39
Prog ressive mu lti focal leukoencephalopathy.

as disease indicator of AIDS , 248b

Progressive muscula r atr ophy. w ith mo tor
neuron disease , 751-752

Progressive systemic sclerosis. 692 -695
Proli ferat ive per iostit is, osteomyeli tis with ,

131- 132,1 33{
Prollfe rat lvc verrucous leukoplak ia (PVL).

340-34 1.342[.343

Proliferative verr uco us leukoplakia-conI'd
malignant po ten tial o f. 357t

ver ruco us carcinoma and, 367-369
Proptosis

Apert syndrome wlth . 41
cavernous sinus thrombosis with , 125
Crouzon syndrome wit h. 40
Graves' disease w ith. 722

Proteus syndrome. 461
hemihyperplasia associated with , 37b

Prothrombin t ime (PTJ. 500
Proto-oncogene s, acti vit y of. 359
Proto stylid cusp. 77- 78
Psammcmatotd juvenile ossifying fibroma .

564 - 565

Pseudo acanthosls nigricans. 69 7
Pseudocarcl nomatous hyperplasia , 441- 442.

44 3{
blastomycosis with. 202
in gran ular cell schwannoma . 466

Pseudocyst. keratin-fi lled. 7
Pseudoe ptt hehomatous hype rplasia , 441- 442,

44 3{
blastom ycosis w ith, 202
granular ceJl tumo rs in . 466

Pseudo-horn cys t. scbc rrhelc keratosis w it h,
326

Pseudohypoparathyroi dism, 72.1-724
enamel defects associated with, sob

Pse udom embra no us candidiasis, 190- 191,
196- 197

AIDS wit h, 238

plaqu e remova l. 191[
Pseudomonas aeruginoslJ. 179- 180
Pseudoturnor of hemoph il ia, 500
Psoralen a nd Ul t raviolet A (PUVA) therapy. to

treat GVHD and psoriasis, 687-688

Psoriasiform mucos ltts . versus erythema
mig rans. 67 9

Psoria sis, 687-688
versuseryt hema mig ran s, 679. 680

Pterygia . with popliteal pterygium
syndrome. 5

Ptosis
cavern ous sinus Ihrombosis w ith, 125

myasthenia gravis w ith, 751b
Pulp

accessor y cusp s in. 78
death and di scolorati on , 65
inflammallon of. 107-110
lest ing ,59

Pulp horns, enla rged wi th vi tami n De-resistent

rtcker s. 733[
Pulp po lyp s, 108- 109
Pulp stones. 112. 11 3[

dentin dysplasia with , 98 . 99[
regiona l odont odysples ta with. 100

Pulpal calcifications, 112-1 13

Pulpal dysplasia. 98
pulpa l calcifications associated.wi th. 112

Pulpal necrosi s
coro nal dens lnvagtnatu s w it h, 82
dens evaglnatus with. 80

INDEX

Pulpal necrosts -c-conr'd

ghos t teeth w ith, ?9- 100
restorations w it h. 99

Pulpitis. lOB- lI D

Pulse gran ul oma , in inflammatory cyst. 119
Purpura, 267-268

Pustulosis. SAPHO and , 129
Pyoderma . Behcct's syndrome w it h, 291,

292t

Pyogenic granuloma. 447 -44 9
Pyostomatiti s vegetans. 734-735
Pyrido xine , 712- 713
Pyronine bodi es. 114

Qui nacr ine, 275
Outncke's disease. 308-310
Qu inidine. oral mucosa disco loration and . 275
Quin ine, derivatives. melani n pigmentation

associated w it h, 33 l b

Rabies
from animal bit es, 775
sialorrhe a wi th. 397

Rachit ic rosary, 714
Radia tion

bone dam age from, 263- 264
hypod o ntta and . 70
oral cancer and, 358
shing les a nd. 222
too th defects ca used by, 52- 53

Radiation dermatiti s. 262
Radiati on mucosi tis, 262. 263/
Radiatio n therapy

dysgeusia/hyposomia and, 753- 754
hairy tongue caused by. 13- 14
no ninfectious oral complicatio ns w it h.

261-2 65

posttrradtauon bone sarcoma . 57 B

regional odontodysplasta caused by. 99b

sialadeni tis caused by. 395
xeros tomia cau sed by. 398b , 399
xerosto mia w ith, 262-263

Radiati on - indu ced cari es, 398b. 39 9

Radicular cys t. 116- 121
Radicular den s tnvagtn atus. 80. 82/
Radicular dentin dysplasia. 96-97
Radicular hypoplasia . antin eoplas tic therapy

w it h,53
Radioactive iodine therap y. 11 -12. 720. 732
Radiograph s. as legal documents in forens ic

dentistr y. 764
Radio im mun opre cipitati on (RIPA). 248
Ramo n syndrome. 548

Ramsay Hu nt syndrome. 223-2 24
Bell 's palsy with. 742

Ranula. 391-392
Rapid latex agglutination assay. 248
Rapid plasma reagi n (RPRl. 171
Rapidly progressing periodo ntit is. 154
Rapp-H odgktn syndrome, taurodontlsrn

associated with, B5b
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,
Reyn aud's phenomenon

fir st sign of systemic sclerosis. 692 -693
as part of CREST syndrome. 695-697
Sjogren syndrome with, 403

Reacti ve osseous metaplasia, 276
Reactive subpontine exostose s. 19
REAl/W HO systems, clas sifying lymphoma.

518-519
Reces sive dystrophic epidermolysis bullose.

66 1, 662{
Records man agement, in forens ic dentistry.

763. 764
Recrudescent HSV- I infect ions, 2[3-2 14

Recurrent aphthous srcmanns. 285-290
Recurrent herpes labialis

develop ment of . 216
trea tment of. 219-220

"Red strawberry tongue." 165
Reed-Ste rnberg cells. 515. 516. 517!
Regional enteritis. 733- 734

anemia and . 501b
Regiona l odontodys plasi a . 99-100
Retmpactlo n. 67-68
Reincl usion.67-68
Reiter's syndrome. 679-6 80

aphthous sromatttts associated with ,

286b
Relat ive macrodont ia, 73-74

Relative mlcrodont!a. 73
Relative risk, 338b
Renal calculi . primary hyperparathyroidism

with , 724. 725- 726
Renal failure

diabe tes with. 728
sickle cell disease w it h. 502
uremic stomati tis and. 735- 736

Renal osteodys tro phy. prim ary hyperpara-
thyroid ism w it h . 725

Reparat ive secondary dentin . 110
Replacement resorp tion. 59
Residual periap ical cyst. 11 6.11 9. 609
Resorption . inrernal and external. 59-62
Respi ratory syncy t ial virus. neutropenia

caused by. 506
Restriction fragment length pol ymorphism

(RELP), wi th DNA testing, 767
Rests of Malassez, 11 5. 116
Rests of Serr es. 60[
Retentlon cys t, 278
Reticular li chen planus. 680-681. 682{.

683-684
Retin al anlage tu mor, 462
Rct rocu sptd papill a, 43 9. 440{
Reverse smoke r's pala te, 350-351

Reverse smoking
cultu res that practice, 357
descri ption of. 274
effect on pala te. 350-35 1
malig nant po tential of. 357t

Reversible pu lpttts. 108- 110
Revised Euro pean-A merican lymphoma

(REALI classi ficatio n. 518, 519b
Rhabdomyoma , 478-479

Rhabdomyo sarcoma, 486-488

com plicatio n of neurof ibromatosis. 460
Rhagades. congenital syphil is with. 171r
Rhesus (Rh) system, 766

Rheumatic fever
hypercementosis associated With. 85h
danger with scarle t fever. 166
within fami lies. 165

Rheumatoid ar thr it is. 756-7 58
Rheumatoid factor (RFl. autoantibod ies, 757
Rheumatoid nodu les, 757-758
Rhtnoce rebrc l zvgomycosls. 206- 207
Ribofla vin. 712- 713
Rice bodies. 757
Ricket s

enamel defec ts associat ed Wit h. SOb
vitami n D deficie ncy With. 713
vitamin n - rcsrsrant. 732-733

Ridge keratosis . 339{
Rieger syndrome. hypodont ia associ ated with.

69b
Rifampin. to t reat leprosy. 178
Rlga-Fe de disease. 255. 256 . 257{. 258
Rigor mort is, 771
Ritona vir, 248b
Robin son syndrome. hypod ontia associated

with ,69b
Rodent ulcer, 373-3 75
Romberg syndrome. 38-39
Root dtlccercnon. 86-88
Root dwarfi sm, 264
Root resorpt ion . of teeth , as age determi nant .

765-766
Rootless teeth . 96-97
Roots

dilaceratio n, 86

hyp ercementosis. 85-86
resorpti on. 59
supernumerary, 88

Rose Bengal. staini ng for Sjogren syndrome.
40l b

Roth mun d syndro me, hypodontia associa ted
with.69b

Rothmu nd-Thomson syndrome. melan in
pigmen tati on of oral mucosa
associat ed With , 331b

Round cell l iposarcoma. 482
Rubella, 232-233

enamel defects associated With , 50b
neut ropenia caused by. 506

Rubeola. 230-232
Rubin stein -Taybl syndrome. ta lon cusps

associ ated with . 78
Rushton bodies, 11 9. 120{
Russell bodies . 11 4

Rutherford syndrome. gingival fibromatosis
associated with. 148

. 5.
Saber shin, congenital syp hilis w it h, 171t
Saddle nose, congenital syphilis wuh . 171!
Sailor's lip. 353-354
"Saint Anthony's fire.~ 164

839

Sateo-odcnrogcntc cys t. 607-608
Saliva

defic iency and tooth erosion , 55-56, 57{
DNA evidence from bi te mar ks. 778
HIV recovered from. 234
HIV transmission through. 234- 235. 236{
overproducti on of. 397-3 98
source of DNA. 768
underproduct ion of, 398-399

Salivary adenoc arcin oma , 430
Salivary calculi, 393- 395
Salivar y du ct carci noma. clas sification as

ma lignant salivary gland tum or, 407b
Salivar y duct cyst. 392-393
Saliva ry gland apl asia . xerostomia caused by.

398b
Sal iva ry gland tumor

acini c cell adenocarcinoma, 423-424
ade noid cystic carcinoma, 426-428
basal cell adenoma. 417-418
canalicular adenoma. 416-417
ductal pap ill oma. 41 8-420
general co ns lderatfons. 406-407
tnrra osseous mucoepidermoid carcino ma.

422-423
malignant mixed tumors, 424- 426
monomorphic adenoma, 416
muco epidermoid carcinoma. 420- 421
oncocytoma, 414
oncocvtosts. wt-t-et s
pleomorphi c adenoma . 411-413
pol ymorphous low-grade adenocarcin oma ,

428-430
salivary adenocarcinoma. not otherwise

specified, 430
statistics co ncerning. 407b. 4081. 4091. 41 0t
Warthin tum or. 415-416

Sal ivary stones. 393-394
Salivat ion. excessive. 387-398
Sa/monella. as disease in dic ator of A[DS,

248b

San Diego crt terta. for Sjogren syndrome. 40l b

San Joaquin Valley fever, 203-204
Sanftltppo-A'and - B syndromes. 706 t

Sangu inaria -associated kerat osis. 338
Sangutnarlnc. tooth di scolorati on from, 64
SAPHO syndrome, 129-1 31
Saqulnavlr. 248 b

Sarcoido sis. 292-294
anemia and, 50lb
Bell 's palsy and . 741- 742
versus granulomatous gingiviti s, 142
periodonta l attac hment loss wit h. 151b
sialadenUls caused by. 395
xerostomia caused by. 398b

Sarcoma , soft t issue. 480-489
alveolar soft-part. 488 -489
angiosarcoma. 484
fib rosa rcoma. 480-48 1
Kapost's. 484-486
leiomyosarcoma, 486
liposarcoma. 481- 482
mal ignant fibrous histi ocytoma , 481
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Sa rcoma. soft rl ssue-ccont 'd
malignant peri ph eral nerve sheath turner,

48 2-483
olfactory neurobla stoma . 483
rha bdomyosarcoma. 486-488
synovial, 488

Sarcomatoid squamous ce lt carcinoma,
369-370

Scanty ha tr-olfgodont ta-teurodc ntta
syndrome. 85b

SCaphocephaly. Crouzon syndrome with. 40
SCaphoid scapulae. with co nge nita l syphilis.

I 71 t
Scarle t fever. 165- 166
Schau man n bodies . 293
Schete syndrome. 7061

Schirmer's test. for Sjogren syndrome. 401 b
Schwachman syndrome. leukemia associated

with. 510
SChwachman-Diamond syndrome.

neutropen ia caused by. 505
Schwannoma.456-457
Scinti llatio n. 749
Sclerodac tyly. as part of CREST sy ndrome.

695-697
Scleroderma, 692-695

progressive hemifacial atrophy and, 38-39
Scle rosing basal ce ll ca rcinoma. 374
Sclerosing hemangioma. 444
Scorbutic gingivi tis, 713
Scotoma, 749
Scrofula. 174
Scrota l tongue. 12- 13
Scrumpox. 217
Sebaceo us adenocarcinoma . classification as

maligna nt sa livary grand tumor. 407b
Sebaceous adenoma. classification as benign

sa livary glan d tumor. 407b
Sebaceous cyst, versus epidermoid cyst. 31
Sebaceo us glan ds

in dermoid cyst walls, 33
Fordyce gra nules as. 6-7
lobules with hyperplasia. 327

Sebaceous hyperplasia. 327
Sebaceous Iymphadenocarcinoma.

classification as maligna nt salivary
gland tumor. 407b

Sebaceous lymphadenoma. classification as
benign salivary glan d tumor. 407b

Sebaceous neoplasms. Mui r-Torre syndrome
with, 355

Seborrheic keratosis. 325-327
Secondary dentin

fo rmation of. 11 0
of teeth . as age determinant. 765-766

Secondary HSV- I infections. 213-214
Secondary hyperpa rathyroidism, 724,

725-726
Secondary hvpoad renocorttctsm. 727-728
Secondary hypothyroidism. 720
Seconda ry retention. 67-68
Seconda ry Sjogren syndrome, 401
Seconda ry syphilis. 168- 169
Seconda ry tuberculosis, 173

Segmental odontomaxillary dysp lasia, 39-40
Sen ile lentigo. 328-329
Septa l papilloma. 321
Seques tration. sponta neous. 276-277
Seques trum. definition of. 126
Serum alkaline phosphatase levels. Paget 's

disea se with. 544
Serum angiotensin-converting enzyme (ACE)

levels. elevated with sarcoidosis. 294
Sexual abuse

bite ma rk analys is and . 776(. 777-778
statistics. 780

Sexual behavior
bite patterns and. 774
HIV/AIDS transmiss ion and . 234-235. 236f.

238
Sexual contact

herpes simplex vi rus spread through.
213-220

oral trauma from . 268-269
transm ission of HIV through. 234
transm itting molluscum contagtosum . 323,

J2 4f

venereal warts as a res ult of, 318-3 19
Sezerv cells , mycosis fungoides with, 522- 523
Sezary syndrome, 522
Shagreen patches. tuberous sclerosis Wit h,

65 8
Shell teeth. 95
Shingles. 222-224
Shovel-shaped Incisors, 78. 79{
Sialadenitis. 395-397
Sialade noma paptlltferurn . 41 8-4 20
Sialadenos is. 404-405

diabetic. 729
Slalectasla. 395
Sialoblas toma, classification as ben ign

salivary gland tumor. 407b
Sialocyst .392-393
Sialoli thiasis. 393-395
Sialometaplasia. necrot izing. 405- 406
Sia lorrhea . 397-398
Sfcca syndrome. 401
Sickle cell an emia. 501-503
Sickle cell crisis, 502
Sickle cell disease. ischemic osteonecrosis

associated with. 746b
Stderoblasnc anemia. 501 b
Sideropenic dysphagia . 715
Silver, poisoning. 273. 274
Silver nitrate

chemlceltnlurfes caused by. 259-260
tooth discoloration from. 64

Simple bone cyst . 549-551
Sinonasal hemangtopertcytc ma. 474-475
Sinonasal pa pilloma

cylindrical ce ll . 322-323
fungiform. 321
In verted, 321-322

Sinonasa l undifferen tiated ca rcinoma (SN UC) ,
371. 373

Sinus mucocele, 277-279
Si nus retention cyst. 278-279
Sinusitis. 184- 186

IN DEX

Sipple syndrome. 461-4 62
Sistrunk procedures. to treat thyroglossa l duct

cyst , 34
Situs lnversus. microglossia with. 8
Sjogren syndrome. 401-404

versus Mikulicz disease. 400
non-Hodgktn's lymphoma and. SI8
systemic sclerosis with. 693
xeros tomia caused by. 398b

Skin cancer
basal cell ca rcinoma. 373-375
development with xeroderma

pigmentosum. 649-650
melanoma. 376-380
Merkel cell ca rcinoma. 375-376

Small cell carcinoma
classification as ma lignant salivary gla nd

tumor. 407b
of skin. 375-376

Smokeless tobacco keratosis . 346-349
Smokeless tobacco use. 346-349

ora l ca ncer and . 357
Smokers

hairy tongue and, 13-14
squamous ce ll carcinoma in. 317

Smoker's melanosis. 274-2 75
Smoker's pa late, 350-351
Smoking

chronic periodont itis and . 151-1 52
gtngtvtt !s and, 138
hairy tongue a nd. 13- 14
leukoedema development a nd, 7
leukop lakia associat ed with, 338. 345
necrotizing ulcerative gingi vitis (N UG) and.

140
nicotine stomatitis and. 350-351
periodontitis and , 150- 151
squamous cell carcinoma a nd. 357
stimulating melanin production. 274-275
xerosto mia ca used by. 398b

"Sna ilt rack " ulcerations. 734. 735(
"Snow-capped" pattern , of hypomaturation

ameloge nes is tmpertecta. 92
Snuff dipper'S cancer. 367-369
Snuff dipper's lesions. 346-349
Snuff pouch. 346-3-19
Socket. dry. 133
Sodium valp roate. gingival hyperplasia

associa ted with. 146b
Solar elastosis. 352. 353, 374
Solar keratosis. 351 -352
Solar lentigo. 328-329
Soli tary bone cyst. 549-551
Soli tary fibrous tumor. hemangiopericytoma,

414

South American blastomycosis. 203-204
Speckled leukoplakia . 194. 24 2f. 341
Sphenopalatine neu ralgia. 748-749
Spina bifida occulta. nevoid basa l cell

carcinoma syndro me with. 598b
Spindle cell carcinoma, 369-3 70
Spindle ce ll li poma, 453
Spindle cell nevus. 336
Spi ndle torus, 20
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Spit tobacco
associa ted malignan cies. 367-369
oral ca ncer and. 357

Spit tobacco kerato sis, 346-349

Spitz nevus. 336
Spon ta neous seq ues tration. of cortical base.

2 76- 2 77

Spousal ab use. forensic den tistry and.
779- 78 1

Spur cells . anemia and. 501b
Squamous cell carcinoma. 356-363. 365t.

366-367

from actinic cheilosis. 354
AIDS with. 237t, 247-248
classification as malignant salivary gland

tum or, 407b. 4081

develop ing
from dentigerous cyst. 593
with epide rmolysis bullose . 662-66 3
from xeroder ma pigmentosum. 650

erythroplaktas In. 345-346
grading lesions of. 365-366
versus kerat oacanth oma. 355
ma xillary sinus of . 371-372
meta stati c spread, 3D]!
odontogenic cyst in, 609-6 10
smo keless tobacco usc caused by. 349
staging para meters , 364, 36 5t

Squam ous metaple sta
salivary ducts of. 406
stalcltthias!s with, 395/

Squamous odontogenic tum or-like
proliferation , 625-6 26

Squamous odo ntoge nic tum or. 625-626
Squamous papilloma, 3[6-317
Stafnc defect. 23t.24
"Stag horn" blood vessels. 474/
Staging. of ora l squamo us ce ll carci noma.

364-365
Sta ins . on teeth. 62-66
Stene bo ne cys t. 23-24
Stavudine . 248b
Stevens-Johnson syndrome, 675-676
Stomatit is, recurren t ap hth ous, 285- 290
Stomati tis medtcam entosa. 300
Stomati tis venena te. 303-304
Stomatodynia . 752
Stometcpyros ts. 752

sign of oral submucous fibrosis . 350
"Storage disease." 707
Strawberry gingivitis. with Wegener' s

granulomatosis. 298. 299/
"Strawberry" hema ngioma . 468/
Streptococcal glomer ulonep hritis. 165
Streptococcal pharyngoton sillitis, 164- 165
Streptococca l tons illitis. ca uses of, 164
"Strike of the sword," 39, 694 , 695/
"String of pearls" pa tte rn. 302
Stroke

chro nic perfodontt tts and, 151- 152
diabetes with , 729
sickle cell dis eas e with , 502

Stromal eosinop hilia, traumatlc ulcerative
granuloma wit h, 255 -2 58

Sturge-weber an gioma tosis. 471-4 73
hyperd ontia assoc iated Wi th. 70b
hypodontia associa ted with, 69b
talon cusps assoc iated With. 78

Stylohyoid syndrome. 22-23
Subac ute lup us e rythematosus (lE) . 689-692
Subac ute necrotizing starecennrs. 395 -397
Subc hondral cyst . with osteoa rthritis. 756
Subc utaneous calc ifications. pseudohypo-

pa ra thyroldism with, 724
Subma ndibula r cellulitis. with AIDS. 237t
Subma ndibular glands . tumor statistics, 409t

Subme rgence, 67-68
Submuco us pala ta l cleft. 3-4
Subpontlc osseous hyperplasia. 19
Sulfasa lazi ne. to treat Crohn 's disease. 734
Sulfur gra nules, with actinomycosis. [80
"Sunburst" rad iographic pa ttern. 469/, 575/
SUNCT syndro me, 743
Supe rficia l mucocele. 390
Supe rficial sp reading melanoma, 376 -379
Supe rior la ryngea l ne uralgia , 743b
Supernumerar y roots, 88
Supernumerar y teeth

clefts With. 4
dilaceration a nd. 86, 87/
Gardner syndrome with, 567-56 8
illustra tion of. 71/, 72/
prevalence an d loca tions of, 70-7 1

Supe rsalivation .397-398
Surgical ciliated cyst, 278
Surgical mumps, 395
Sutton's disea se, 287
Sweet's syndrome, aphthous stomatitis

associated with. 286 b
Swift disea se. 273
Symblep haron. 670. 67 1/

form at ion with Srevens -lc hnson sy ndrome.
675-676

Synda ctyly. Apcn syndrome With. 41
Syngna th ia. pop litea l pterygium syndrome

with. 5
Synovtal cho ndrom erosts . 572-573
Synovta l sa rcoma . 488
Syph ilis. 168- 172

enamel defects associated with, sob
enamel hypoplasia ca used by. 54-55
oral cancer and. 358

Syphilitic hypoplasia. 54- 55
Systematic disorders. aphthous stomatitis

associa ted wtrh. 286b
Syste matic metallic intoxica tion . oral

altera tions from. 272·274
Systematic vasculitis , Wegen er 's

gra nulomatosis with. 297-2 99
Systemic lupu s eryt hematosus (St E). 689-692
Systemic sclerosis . 692-695

Tachyca rdia
Graves ' diseas e with . 722
Ludwlgs angina With. 124- 125

Tachypnea , Ludwig' s angin a with. 124- 125
Talon cus p, 78- 79

84 /

Target lesions. erythema multiforme with,
674, 675/

Tartar-con trol too th pastes . periora l
de rmati tis and , 304

Tas te
abn or mal with Bell's pals y. 742
altera tion of tongue. c rofactal

gran ulomatosis with. 295-296
dysgeusia. 753-754
factors that alter. 753 b
loss of Side effect of radi ation therapy.

261-264
trea tment of , 265

medica tions that cause altera tions in. 754t
Tattoo. ama lgam. 269-272
Taurodonti s m. 84·85
Tay-Sachs disea se. 707-708
'r-eef! lymp homa . angtocentrtc, 524-526
Tea . toot h discolorat ion from . 63
Telangiec tas ia

he redita ry hemorrhagic telangiectasia
(HHT) with. 654-655

as part of CREST syndrome, 695-697
Temporal arteritis , 750

a nemia and , 50 lb
Temporomandibula r joint dysfu nction (TMD),

758- 759
Temporomandibular joint (TMJl

ankylosis, 18, 759
disorders, clas s ificat ion of, 758b
osteoarthriti s in, 755-756
rhe umatoid arthritis in, 756-757

Teratoid cyst, 32
Teratoma, 32
Terminal duct ca rcinoma. 428-43 0
Tertiar y dentin . 11 0
Tertiar y syphilis, 169· 170
Tetanu s

enamel defects associat ed with. 50b
Infections from bite s. 774

Tetracycl ine
en amel defects associa ted with . sob
tooth dtscolora tton. 65/

Thalassemia . 503- 504
tneques. in moles. 333-334
Therma l burns . to oral cavity. 258-259
Therm al injuries, pulpal inflammation caused

by, 107- 108
Thiamin

clin ical manifestations of deficiency. 71 3
definit ion and funct ion of. 712

Thrombocytopen ia, 508-509. 509/
AIDS with. 237t

aplast ic anem ia wit h, 504-505
dys kera tosis co ngenila with. 649
HIV-associated, 246
intraora l complica tions. of anticance r

therapy. 261-264
leukemia with, 511
systemic lupus e ryth ematosu s (SLE) with,

690t
Thrombosis, with varicosities, 14
Thromb otic thro mbocy topen ic purpura (TTP).

508
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Thru sh. pseudomembra nous candidiasis and .
190- 191

Thymoma. wi th myasth enia gravi s. 750
Thyroglossal du ct cys t. 33-3 4
Thyroglossal tract cys t. 33-34
Thyroid goiter, hypercement osis associated

wit h,8Sh
Thyroid storm, 722
Thyrotoxicosis. 721 -722
Tic. 742-744

Tic dou loureux, 742-744
Tin, tooth disco loration from , 64

Tinnitus

Bell's pal sy with, 142
paraganglioma with . 464 -46 5

te mpor omandibular joint dysfu nc t ion

(TMDl with. 758

Tn~nrrn
abra sion from pipes. 57/
leukoplakia associated with. 338, 345
osteomyelitis associated with, 126
cheilitis glandula rls caused by. 397
gingivit is and , 138
ha iry tong ue caused by. IJ- [4
illustration of sta ins from. 63[
nicotine stomatitis and , 350-351
smokeless, 346 -348
squamous cell carcinoma and, 357
sti mulati ng melanin production, 274

tooth discoloration cau sed by, 63b
Tobacco pouch keratosis, 346-349
Tongue- t ie. 10-11
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in AIDS- relat ed complex cases, 235
as di sease indication of AIDS, 248 b

Trabec ular carc inom a. of ski n, 375 -376
Trabec ular juvenile oss ifyi ng fibro ma,

564 -565
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Trisomy 21

enamel defec ts associated w ith , 50b
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Tzanck cells
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Ultraviolet (UV) ph otography. of teeth , 778
Ult ravio let (UV) radiation
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leukopl ak ia associated with . 338
lip vermilion carcinoma caused by,
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Vascular malformations. 467- 471
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w ith. 341
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leukemia associated with , 511
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neutro penia caused by, 506
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