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Preface to the Second Edition

What is the Same, What is New, and What is the Future

What is the Same 
We were deeply honored and gratified that this book’s first edition received the 2002 Medical Book of the 
Year Award from the American Medical Writers Association. However, we were even more honored and 
gratified by the reception and positive comments we received from our colleagues, residents, and students. 
Comments such as “just what was needed,” “it is the only book of its kind,” and “I use it all the time” af-
firmed the intent and goal of this book to be much more than microscopic pathology. The basic concept of 
clinical presentation, pathogenesis, diagnostic work-up, specific treatments and their rationale, as well as 
prognosis and follow-up guidelines, in addition to detailed histopathology is the best method to relate patient 
care–focused knowledge and remains the central theme of this second edition. Also the same is our attempt 
to simplify terminology and relate it more directly to the mechanism and causation of each disease. 

What is New
What is new from a disease inclusion perspective is bisphosphonate-induced osteonecrosis, of which the 
inclusion in the first edition marked the very first identification of what is now recognized as a worldwide seri-
ous drug complication. Additionally, we have included sections on cavernous sinus thrombosis and Ludwig 
angina and expanded the chapters on salivary gland tumors, fibro-osseous diseases, and more. Also, the 
continuing evolution of immunopathology, molecular biology, and genetics, where pertinent, has been incor-
porated into the text. We have also added specific reconstructive techniques using recombinant human bone 
morphogenetic protein, stem cell concentrates, and tissue-engineering principles in those chapters dealing 
with the reconstruction of disease-related defects. 

From a presentation perspective, we have added over 500 new pictures, incorporating the new imaging 
techniques of cone beam CT scans, 3D modeling, and PET scans as well as more representative photographs 
of several diseases and outcomes of treatments. These new images better illustrate the spectrum of clini-
cal appearances of many diseases and document the efficacy of the treatment and reconstructive methods 
outlined. The reader may also note the expansion in antimicrobial drugs outlined with specific dosing and 
duration of treatments in the discussions and tables in chapter 3, along with the expansion in the drugs used 
to treat immune-based diseases in chapter 4, which were added to the treatment options of each disease and 
organized in table form for the reader. 

Finally, we have added an appendix providing short biographies of the men and women attached to 
the disease names we have all come to know (eg, Ewing Sarcoma), cell names (eg, Antoni), and syndrome 
names (eg, Frey and Ramsay Hunt) so that the reader may appreciate their lives and contributions as well as 
their passion and dedication, which is mirrored in the present and is the hope for the future that this second 
edition embraces. 

What is the Future
In our lifetime, we two authors have witnessed the extinction or near extinction of several diseases, such as 
smallpox, polio, diphtheria, leprosy, scarlet fever, which too often devastated and debilitated generations 
before us. However, these diseases have been replaced by the likes of HIV/AIDS, osteoradionecrosis, 
bisphosphonate-induced osteonecrosis, and multidrug-resistant tuberculosis, among others, which devas-
tate and debilitate the current generations we treat today. Similar to Plato’s remark made centuries ago that 
“only the dead have seen the last of war,” today we can say that only the dead have seen the last of diseases. 
This should remind the reader that all diseases are dynamic and ever changing. It is therefore the challenge 
of this generation of health care providers to keep pace and not fall behind. 

As it was in the first edition, it is the authors’ sincere hope and intent that this second edition provides 
a reliable resource for each practitioner to keep up that pace so as to better treat and serve the people who 
entrust their care to our two specialties and in the end save a few lives and improve the lives of many more.  



xiv

This book is intended to be a clinically oriented and forward-looking guide for oral and maxillofacial surgeons 
and other advanced dental and medical specialists who deal with pathologies in the oral cavity, midface, and 
neck. It focuses on the mechanism of each disease and how that dictates its clinical and radiographic presen-
tation as well as the serious considerations on a sample differential diagnosis. It then progresses to specific 
treatment recommendations that the authors use or have researched as the most beneficial. Treatments 
avoid such vague phrases as “a wide local excision” and instead provide specific margins and anatomically 
based techniques. Generic medication protocols also are avoided for those conditions not treated with sur-
gery; instead, specific drugs, doses, routes of administration, length of treatment, and alternative treatments 
are described in the context of how each works to affect the natural course of the disease. Discussion of each 
disease or condition concludes with the prognosis after treatment.

This book challenges some of the established concepts and dogmas currently prevailing in oral and max-
illofacial pathology and surgery. It also is likely to challenge the reader’s acceptance of dental and medical 
school teaching, which too often consists of a rushed and superficial presentation of these pathologies. It is 
the authors’ hope that the evidence and rationales presented in this text are convincing of this change and of 
this approach to learning. This book is also specifically intended to simplify and streamline terminology. The 
reader will note numerous terminology changes from the past—changes that generally use only one name 
to describe and identify the specific underlying cause of each condition. This is reinforced in the last chapter 
of the book, “Where Have All the Great Terms Gone?,” a concise review and explanation of why the original 
name for some diseases is inappropriate today.

Readers may use this text as a cover-to-cover course in clinical and histopathologic oral and maxillofacial 
pathology; as a reference text on a chapter-by-chapter basis to review the specifics of each disease category; 
or as a case reference to refresh their knowledge about a specific disease or the specific presentation of a 
new patient. In any case, it is the fond hope of both authors that clinicians will increase their knowledge and 
ability to care for their patients, who in turn will receive more accurate diagnoses and better treatment.

No book is created by its authors alone. The numerous individuals who have referred patients and biopsy 
material to our practices must be acknowledged, although their numbers preclude individual mention. These 
include our present and past hard-working and scientifically curious residents in oral and maxillofacial sur-
gery whose “great cases” appear in the book. A specific and certainly sentimental acknowledgment must be 
given to our mentors: Stuart N. Kline and Robert P. Johnson, the mentors of Robert Marx; and Lester R. Cahn 
and Leon Eisenbud, the mentors of Diane Stern. Their teaching and self-sacrifice have not only advanced our 
knowledge but motivated us throughout our careers and personal lives. We have acknowledged the source 
of all illustrations that are not our own. It is possible that with the passage of time there may have been some 
whose source we no longer recall. If this is the case, we humbly apologize.

Photomicrographs require the work of several individuals. There is the histology technician who prepares 
the microscopic slide; many of these are the work of Maureen Frazel, ART. Others were prepared by the late 
Sarah Spector. Then there is the photographer who captures the microscopic image on film; the majority of 
these have been the work of Leroy Ivey of the Veterans Administration Medical Center, Miami. The drawings 
were executed by Hans Neuhart. Maria Ruiz typed the manuscript with her characteristic efficiency and good 
humor, to the benefit of everyone involved. To these skilled, dedicated, and patient individuals, our sincere 
thanks. Thanks also to Carlos Valdes, MD, whose generosity in sharing his dermatopathology material is 
greatly appreciated. We are most grateful to our publisher, represented by Tomoko Tsuchiya, who made the 
creation of this book as smooth and pleasant as is humanly possible; Susan Robinson, who handled the physi-
cal production of the book with true professionalism and grace; and Lisa Bywaters, our editor, whose infinite 
patience, knowledge, and understanding guided us to the final result. We are indeed fortunate to have been 
able to work with her.

Our families have sustained us with their love, support, and encouragement despite the considerable 
infringement that this book has made on their time.

Finally, without the patients we have treated in the past, this book could not have been written. We hope 
that it will ultimately benefit those who are patients today and in the future.

Preface to the First Edition
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Inf lammation and Repair

Inflammation and repair are fundamental processes that pervade the spectrum of pathology. They rep-
resent a continuum of constant change, so that any given microscopic view represents only a “freeze-
frame” in the evolution of any inflammatory lesion.

Inflammation is the reaction of vascular tissue to injury, be it physical, chemical, bacterial, or im-
munologic in nature. The result is a dilation of capillaries (Fig 2-1a), swelling of endothelium, margin-
ation of polymorphonuclear leukocytes (Fig 2-1b), and subsequent migration of neutrophils followed 
by plasma through the vessel wall (ie, a vascular change followed by exudation). This is characteristic 
of the acute phase of inflammation. The neutrophils remove and digest the inciting agent. Repair may 
follow with the formation of granulation tissue, which is the result of ingrowth by capillaries and fibro-
blasts (Fig 2-1c).

The inflammatory process may resolve completely with no adverse effect on the host. Alternatively, 
there may be a “walling off” with focal destruction of tissue secondary to the action of the neutrophils. 
This may result in abscess and/or scar formation (Fig 2-1d). If there is failure to eliminate the injurious 
agent, the more prolonged state of chronic inflammation occurs, which typically results in fibrosis and 
scarring (Fig 2-1e). Although inflammation and repair are sequential in acute inflammation, in chronic 
inflammation they are simultaneous. The short-lived neutrophils are reinforced and eventually replaced 
by the much hardier macrophages with the addition of lymphocytes and plasma cells, and the inflam-
matory process hence acquires an immunologic component.

In some specific cases, the inciting agent persists; it may be sequestered within macrophages, 
where, if it exists in particulate form or in high concentrations, it can stimulate the formation of a granu-
loma in which the “wandering” macrophage becomes immobile and mature (Fig 2-2a). If it induces a 
strong delayed hypersensitivity response, the macrophages may develop into so-called epithelioid cells 
(Fig 2-2b). These cells are not really epithelial cells but mature macrophages from the blood monocyte 
lineage that vaguely take on an appearance resembling an epithelial cell. There may also be cytoplas-
mic fusion of macrophages with the resultant formation of multinucleated giant cells. Granulomas may 
show necrosis if the inciting agent is highly toxic or if it induces a marked delayed hypersensitivity reac-
tion through the action of T8 cells. There may also be a superimposed infiltration of neutrophils, eosino-
phils, and/or lymphocytes. Once destruction of the injurious agent has occurred, the macrophage dies, 
disperses, or reverts to a less mature form. The granuloma then resolves to form fibrotic (scar) tissue.

Many factors influence the specific inflammatory picture. Trauma-induced inflammation tends to 
have a sparser cellular component than that caused by microorganisms. The type of agent may alter 
the nature of the cellular component, as for example the marked eosinophilic response that is seen 
secondary to parasites.

Inflammation itself also acts as a stimulus to repair. Platelets begin the repair process by secreting 
platelet-derived growth factors (PDGFaa, PDGFab, PDGFbb), which induce cellular proliferation and 
capillary angiogenesis, as well as stromal-derived activation factor 1α (SDAF-1α), which is a signaling 
device to chemoattract stem cells, and several transforming growth factor–βs (TGF-βs), which promote 
not only cellular proliferation and angiogenesis but connective tissue differentiation. They also secrete 
vascular endothelial growth factor (VEGF), which promotes capillary angiogenesis, and epithelial 
growth factor (EGF), which promotes epithelial proliferation to cover an open wound. Within the area of 

“The desire to take medicine is perhaps the greatest feature which distinguishes man from animals.”
–Sir William Osler 
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Premalignant and Malignant Epithelial Tumors of Mucosa and Skin8

Squamous Cell Carcinoma of the Gingiva 

Clinical presentation  Gingival carcinoma (Fig 8-66) is an indolent, slow-growing carcinoma that has a low propensity to me-
tastasize. Accounting for a little less than 10% of all intraoral carcinomas, it will present as a red-white 
thickening of the marginal and interdental gingiva. It will often have a history of several years and is 
frequently confused with various periodontal conditions. This carcinoma may not be very infiltrative, 
but its surface spread may be extensive. Frequently, the entire gingiva on each side of the midline is 
involved, but it includes only the attached gingiva.

Differential diagnosis   The most common condition from which to differentiate gingival carcinoma is chronic persistent 
periodontitis. In addition, lichen planus of the attached gingiva and the pemphigoid forms that involve 
the attached gingiva may each mimic gingival carcinoma by their red-white appearance and scar for-
mation. Because gingival carcinoma usually is not ulcerated but appears as a thickened red-white gin-
giva, verrucous carcinoma and the benign hyperkeratosis form of clinical leukoplakia are also distinct 
considerations.

Diagnostic work-up   An oral and head and neck examination is required, including a mirror or fiberoptic examination of 
the laryngopharynx followed by a TNM staging and an incisional biopsy. It is important to biopsy such 
lesions to include the periosteum. Because of the thick epithelium and the thinness of the connective 
tissue in this area, biopsies that do not include the periosteum will be difficult to assess for the presence 
and depth of invasive carcinoma. Periapical radiographs and a panoramic radiograph are also required 
to assess areas of possible bony invasion.

Histopathology   Carcinomas of the gingiva are typically well differentiated; however, distinguishing a hyperplastic 
response from a carcinoma may be particularly difficult at this site unless a sufficiently deep biopsy is 
taken. This is primarily due to the lack of marked cellular atypia and the thinness of the tissue, which 
makes evidence of infiltration difficult to appreciate.

Treatment   Gingival carcinoma is treated with a specific type of surgical excision. The surgeon must resist the 
temptation to perform only a soft tissue gingivectomy. While the carcinoma rarely extends beyond 
the attached gingiva, the abundant lymphatics and vasculature of the alveolar bone–gingival complex 
necessitate an excision of soft tissue including the alveolar bone (Fig 8-67a). The excision must include 
both buccal and lingual gingiva. The bone is resected to the level of the root apices superior to the 
mandibular canal in the posterior mandible and short of the sinus floor or nasal floor in the maxilla 
(Figs 8-67b to 8-67e). Frozen sections are extremely important because of the diffuse spread along the 
marginal gingiva. In fact, even if clear margins are established, biopsy of the gingiva posterior to the 
clear margins is recommended because of satellite lesions and “skip” areas of uninvolved gingiva with 
this cancer. Because of the low propensity of gingival carcinoma to undergo local lymph node metas-
tasis, a prophylactic neck dissection is not recommended. 

Fig 8-66 Gingival carcinoma is slow growing and 
limited to the attached gingiva. It is nevertheless a 
treacherous carcinoma because of its diffuse extension 
along the attached gingiva, its inclusion of both the 
buccal and lingual gingiva, and its potential to invade 
the crestal bone through the abundant local lymphatic 
and blood vessels.

Fig 8-67a Excisions of gingival carcinoma must include 
the attached gingiva and alveolar bone to at least the 
mid-root level.

Fig 8-67b Gingival carcinoma of the anterior maxilla.
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Squamous Cell Carcinoma of the Alveolar Ridge

The excision of bone and soft tissues will obliterate the vestibule for future prosthetic use (Fig 8-67f). 
Most patients require a secondary vestibuloplasty for prosthetic rehabilitation. The remaining bone is 
also sufficient in health and height for osseointegrated implants, which can be placed at the time of 
resection (Figs 8-67g and 8-67h).

Prognosis and follow-up   The prognosis associated with gingival carcinoma is excellent compared to other areas where intra-
oral carcinoma may occur. Adjusted 5-year survival rates are between 85% and 90%.

Follow-up is the same as that for the other locations of intraoral carcinoma because its purpose is 
to detect not only recurrence from disease re-emergence but also new primary tumors.

Squamous Cell Carcinoma of the Alveolar Ridge

Clinical presentation  Carcinoma of the alveolar ridge may be confused with gingival carcinoma because their anatomical lo-
cations are similar (Fig 8-68). The major difference is that alveolar ridge carcinoma is not limited to the 
attached gingiva. It will enter into either the buccal or lingual vestibule (Fig 8-69), the floor of the mouth 
(Fig 8-70) if the tumor is on the mandibular alveolar ridge, or the palate if the tumor is on the maxillary 
alveolar ridge (Figs 8-71a and 8-71b). This distinction is important because alveolar ridge carcinoma is 

Fig 8-67f Excision of the attached gingiva will cause 
an obliteration of the buccal and lingual vestibules 
upon closure. A vestibuloplasty 3 to 4 months later is 
usually required.

Fig 8-67g Because excision of gingival carcinoma in-
cludes teeth and some alveolar bone, immediate 
place ment of dental implants is a feasible option that 
results in early dental rehabilitation. Dental implants 
may be placed whether or not postoperative radio-
therapy is planned provided its onset is at least 6 
weeks after surgery.

Fig 8-67h Fully osseointegrated dental implants and 
a healed split-thickness skin graft create an ideal 
situation for a functional and retentive prosthesis.

Fig 8-67c Outline of alveolar resection for gingival 
carcinoma of the anterior maxilla.

Fig 8-67d Subnasal alveolar resection inclusive of 
labial and palatal gingiva.

Fig 8-67e Resultant defect from subnasal alveolar re-
sec tion.
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Benign Soft Tissue Tumors of Mesenchymal Origin10

cause multiple skin lesions that are flat but may be slightly raised because of a collection of lipid-laden 
histiocytes.

One infectious disease worthy of including on a differential list is molluscum contagiosum, a viral 
disease known to produce 2- to 4-mm self-regressing skin lesions and few systemic toxic symptoms. 
However, as these mature lesions regress, they form a white waxy plug, which represents virally al-
tered epithelial cells. 

Diagnostic work-up   Excision of a representative lesion will confirm the diagnosis, although obvious clinical lesions can 
be diagnosed without biopsy.

Histopathology   The lesions are usually defined but unencapsulated masses composed of histiocytes with some 
scattered lymphocytes and eosinophils (Fig 10-11a). Over time, the histiocytes become foamy because 
of the presence of lipid, and Touton giant cells are seen. These are characterized by a peripheral wreath-
like arrangement of nuclei surrounded by a rim of foamy cytoplasm (Fig 10-11b). Subsequently, inter-
stitial fibrosis takes place, such that the lesion may resemble a fibrous histiocytoma. 

Treatment   No specific treatment is required except parental reassurance of the anticipated regression of even 
the larger, deep-seated lesions. Information about residual scarring and some hyperpigmentation is 
advised. Follow-up facial skin resurfacing procedures may be necessary.

Prognosis   Once lesions regress, they do not recur. Regression occurs over several months to a year for each 
lesion.

Solitary Fibrous Tumor

Clinical presentation and
pathogenesis  This newly defined tumor was part of the spectrum of hemangiopericytomas and is now recognized as 

a separate neoplasm. Approximately 80% are benign, but 20% are malignant. Most cases (80%) arise 
from the lung pleura, with the remaining 20% occurring in various other sites. In the head and neck 
area, the most common site is the orbital region.

Like hemangiopericytomas, the mass will be deeply seated, usually within fascia or muscle. There-
fore, the mass may be only slightly mobile or seem fixed. It is painless and, on rare occasions, may be 
pulsatile.

Differential diagnosis   A deep-seated mass in the infraorbital area is suggestive of mesenchymal malignancies such as a 
fibrosarcoma, malignant fibrous histiocytoma, and rhabdomyosarcoma. Additionally, an aggressive 
fibromatosis, nodular fasciitis, or a rare benign fibrous histiocytoma or true hemangiopericytoma may 
be considered.

Diagnostic work-up   An incisional biopsy, or an excisional biopsy if feasible, is the best diagnostic approach. A computed 
tomography (CT) or magnetic resonance imaging (MRI) scan may be needed to determine the extent 
of the mass and its relationship to adjacent structures. However, only histopathology with immuno-

Fig 10-11a A juvenile xanthogranuloma with giant 
cells and inflammatory cells, including eosinophils.

Fig 10-11b Touton giant cell with nuclei in a wreath-
like arrangement, beyond which is a lipid-containing 
foamy cytoplasm.
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Solitary Fibrous Tumor

Fig 10-12a Low power shows a patternless prolifer-
ation of cells with scattered areas of hyalinization. 
Slit-like blood vessels can be seen.

Fig 10-12b This high-power view shows an area of 
hypercellularity and adjacent hypocellularity.

Fig 10-12c Typical hyalinized collagen is present.

Fig 10-12d Artifactual separation between collagen 
fibrils and/or cellular elements is often present.

Fig 10-12e Solitary fibrous tumor staining strongly 
positive for CD34.

histochemistry studies to determine cell membrane markers such as CD34 and CD99 can make the 
diagnosis. 

Histopathology   Typically, the solitary fibrous tumor is well circumscribed and may have a partial capsule. It is com-
posed mainly of spindle-shaped cells with vesicular nuclei that are arranged either in short fascicles or 
randomly (Fig 10-12a). There are areas of hypercellularity and hypocellularity (Fig 10-12b). An important 
and striking feature is hyalinized collagen (Fig 10-12c). Artifactual separation may occur between the 
cellular element and the collagenized tissue or between the collagen fibers (Fig 10-12d). The vascular 
com ponent may form narrow slits or branching staghorn hemangiopericytoma-like vessels (see Fig 
10-12a). Myxoid areas may be present, and mast cells are common. Little or no mitotic activity is seen 
in the typical case. Characteristically, these tumors express CD34 (Fig 10-12e), and the majority will also 
express CD99.

The solitary fibrous tumor is usually benign, but some are aggressive. The aggressive tumors usu-
ally are hypercellular, infiltrative, and likely to show marked cellular atypia, and they have increased 
mitotic activity (>4 mitoses per 10 high-power fields [HPFs]). Necrosis and hemorrhage also may be 
seen in these cases.

Treatment and prognosis   The truly benign solitary fibrous tumor may be excised for cure with 5-mm margins. The rarer ma-
lignant counterpart requires a resection with 1.0- to 1.5-cm margins. Even then, the 2-year survival rate 
is only 50%, requiring surveillance examinations every 4 months for this malignant counterpart or any 
of the benign lesions in which the biologic behavior is uncertain.
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Fibro-osseous Diseases and Systemic Diseases Affecting Bone17

•  Stage I: Exposed bone in one quadrant (Fig 17-40)
•  Stage II: Exposed bone in two quadrants (Fig 17-41)
•  Stage III: Exposed bone in three or more quadrants or exposed bone extending into the maxillary 

sinus (Fig 17-42) or exposed bone with osteolysis to the inferior border (Fig 17-43) or exposed bone 
with a pathologic fracture (Fig 17-44)

Treatment and prognosis  Intravenous BIONJ
Intravenous BIONJ is most often nonresolvable by office-based debridements, and these procedures 
may even worsen the condition. Although extensive resections of the mandible with titanium plate 
reconstructions and possible flap surgery can resolve most cases of intravenous BIONJ, it is only 
necessary to resort to such aggressive surgery in the Stage III presentations (Figs 17-45a to 17-45h) 
or in those patients whose condition is repeatedly refractory to control by nonsurgical means. For 
intravenous BIONJ in the maxillary sinus, a submucosal posterior maxillary resection with a buccal 
fat pad advancement can be curative (Figs 17-46a to 17-46e). Because the exposed bone is likely to 
be permanent and the patient’s metastatic cancer treatments take priority, the goal is control and 
management of the Stage I and Stage II patients to relieve pain and prevent extension of the exposed 
bone.  For the patient who presents with exposed bone but no pain, maintenance therapy with 0.12% 
chlorhexidine, oral swish and spit three times daily, is recommended. If pain is present, penicillin VK 
500 mg four times daily is added to the chlorhexidine regimen. Because penicillin VK is nontoxic and 
unassociated with a significant incidence of side effects with long-term use, it can be used as ongoing 

Fig 17-40 Stage I BIONJ by virtue of one quadrant of 
exposed bone.

Fig 17-41 Stage II BIONJ by virtue of two quadrants of 
exposed bone.

Fig 17-43 Stage III BIONJ by virtue of ex-
posed bone with osteolysis to the inferior 
border of the mandible.

Fig 17-42 Stage III BIONJ by virtue of exposed bone extending 
into the maxillary sinus.

Fig 17-44 Stage III BIONJ by virtue of a pathologic 
fracture (see also Figs 17-39b and 17-39c).
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Bisphosphonate-Induced Osteonecrosis of the Jaws (BIONJ)

Fig 17-45a Stage III BIONJ with secondary infection 
and a cutaneous fistula in a cancer patient who 
received Zometa.

Fig 17-45b Soft tissue loss seen as secondary infection 
has caused soft tissue lysis, erythema, and exposed 
necrotic bone through the skin.

Fig 17-45c Excision of affected skin and flap surgery 
to replace the soft tissue was necessary in this 
advanced case.

Fig 17-45d Extensive necrotic bone with a line of 
demarcation with unaffected bone.

Fig 17-45e Resection specimen identifies the necrotic 
bone, a pathologic fracture, and margins of unaffected 
bone.

Fig 17-45f Titanium plate reconstruction of the defect.

Fig 17-45g A large trapezius myocutaneous flap was 
necessary to replace the affected soft tissue component.

Fig 17-45h Healed flap and resolution 
of Stage III BIONJ.
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Neoplasms of the Immune System: Lymphomas, Leukemias, Multiple Myelomas, and Langerhans Cell Histiocytoses20

Specimens removed and submitted in this manner will allow for a more rapid and unequivocal di-
agnosis and, therefore, early treatment. The need to rebiopsy lymph nodes can be virtually eliminated. 
Because the newer classifications of lymphoma rely heavily on cytologic detail, nuclear shape, and 
cell membrane markers, fresh or well-preserved representative tissue specimens are especially critical.

Once the diagnosis of a lymphoma is made, it is best to refer the patient to a medical oncologist/ 
hematologist, who will develop and organize the staging work-up and treatment course. It is important 
that the oral and maxillofacial specialist continue to follow the patient through the treatment course 
and the follow-up period to offer a trained eye for potential treatment failures or new disease foci and 
to manage some of the treatment complications.

Hodgkin Lymphomas

Classification  Until recently, the classification for HL had not changed dramatically since the Rye classification of 
1966, which in turn was based on the Lukes-Butler classification. The Reed-Sternberg cell and its vari-
ants are considered to be the malignant component of HL. They are of lymphoid origin and almost 
always B cell, although rarely they are of T-cell origin.  The majority of the cell population represents a 
reactive proliferation of immune and inflammatory cells rather than malignant cells, and in fact the clas-
sification depends essentially on the nature of the reactive component. However, the REAL and World 
Health Organization (WHO) classifications have instituted a significant change. These classifications 
separate NLPHL from the other types, which are defined as classic Hodgkin lymphoma (cHL). NLPHL 
is clinically, morphologically, and immunophenotypically distinct from the cHLs and has a far better 
prognosis.

The diagnosis of HL depends on the identification of characteristic neoplastic cells (Reed-Sternberg 
cell and its variants) against the proper cellular background. It is now recognized that the Reed-Sternberg 
cell is indeed a lymphoid cell. It is almost always of preaptotic germinal center B-cell origin, but it loses 
its B-cell identity, thus delaying the identification of its histogenesis. Rarely, the cell may originate from 
T cells. The unique nature of HL is the paucity of neoplastic cells that are found against an inflamma-
tory, reactive background. This background is of considerable importance: Not only is its nature pivotal 
to the proper classification within HL, but also, because Reed-Sternberg–like cells may be seen in reac-
tive lymphoid proliferations other than HL (eg, infectious mononucleosis), it becomes essential for the 
basic diagnosis. It is also apparent that the specific background and the morphology of the neoplastic 
cells are interrelated. In evaluating HL on morphologic grounds, there are three elements that must be 
considered: the neoplastic cells (Reed-Sternberg cell and its variants), the reactive inflammatory cells, 
and the stromal component.

The classic Reed-Sternberg cell is a giant cell (about 60 to 80 µm; a normal lymphocyte is 12 to 16 
µm) with a bilobed or multilobed nucleus that has a large eosinophilic nucleolus surrounded by a clear 

Fig 20-6d A “touch prep” can be accomplished by 
sectioning the lymph node and imprinting the cut 
edge on a clean, dry glass slide.

Fig 20-6e It is best to slice lymph nodes into 2-mm-
thick sections. One section should be subdivided and 
sent for various cultures and the others placed into the 
fixative or fixatives preferred by the pathologist.

 Histopathology common to all
 types of Hodgkin lymphoma
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Hodgkin Lymphomas

zone and a prominent nuclear membrane. It has a mirror-image appearance and is often said to re-
semble the eyes of an owl (Fig 20-7a). The cytoplasm is eosinophilic. It is this type of cell that has been 
required for the initial diagnosis of HL. However, more recently this has been questioned, particularly 
in cases of NLPHL. The neoplastic variants include the following:

•  Hodgkin cells, which are mononuclear but otherwise resemble the classic Reed-Sternberg cell with 
its large nucleolus (Fig 20-7b).

•  Lacunar cells, which are multilobed with abundant cytoplasm and nucleoli that are far less conspicu-
ous than those in the classic Reed-Sternberg cell. They appear to lie in spaces or “lacunae,” which 
are actually the consequence of formalin fixation. Their appearance can be variable, depending on 
the background (Fig 20-7c).

•  Lymphocytic and histiocytic (L&H) cells, which have multilobed, convoluted nuclei; small, peripher-
ally placed nucleoli; and no perinucleolar halos. They are called popcorn cells because of this appear-
ance (Fig 20-7d).

While the Reed-Sternberg cell and the Hodgkin cell appear to be fully neoplastic, the lacunar and 
L&H cells may actually represent transformed or aberrant cells that have the potential to transform into 
neoplastic Reed-Sternberg cells. The variable quantities of these cells in the different types of HL cor-
relate with the aggressiveness of the tumor. 

The background component includes lymphocytes, which are usually small with nuclei that are 
round and regular. The majority are T cells. In addition, there may be histiocytes, which can include 
epithelioid histiocytes, eosinophils, neutrophils, and plasma cells, along with fibroblasts. Acellular col-

Fig 20-7a Classic Reed-Sternberg cell with a bilobed 
nucleus and very large nucleoli.

Fig 20-7b A Hodgkin cell has a single nucleus and a 
large nucleolus.

Fig 20-7c Lacunar cell with a multilobed nucleus and 
relatively small nucleoli. The cell appears to be 
floating in space.

Fig 20-7d L&H cells resembling popcorn, thus giving 
rise to the term popcorn cells.
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electrodesiccation and cautery, 366
excision, 368–370, 369f, 370f–371f
Mohs micrographic surgery, 367f–368f, 367–368
radiotherapy, 370

Basal cell nevus syndrome
basal cell carcinoma in, 632–634, 633f
clinical presentation of, 631–634, 633f–635f
components of, 632t
diagnostic work-up for, 635
differential diagnosis, 634–635
odontogenic keratocysts in, 633f
prognosis, 636
treatment of, 636

Basaloid cells, 270f
Basement membrane, 150f, 150–152
Basic fibroblast growth factor, 457
BCC. See Basal cell carcinoma.
B-cell lymphomas

Burkitt lymphoma, 903–904, 903f–904f
classification of, 896b
description of, 883
diffuse large, 902f, 902–903
extranodal marginal zone, 898, 899f
follicular lymphoma, 898–900, 900f
high-grade, 901
large, 901–904
low-grade, 901
multiple myeloma. See Multiple myeloma.
small lymphocytic lymphoma, 897f, 897–898

Beckwith-Wiedemann syndrome, 229–230, 252–253, 253f
Behçet, Hulusi, 940
Behçet syndrome, 194–195, 195f
Benign lipoblastoma, 413
Benign lymphoepithelial lesion, 522–524, 523f–524f
Benign masseteric hypertrophy, 31f, 31–32
Benign migratory glossitis, 102–103, 103f
Benign neoplasms, 262f, 262–263, 667
Benign tubular-villous adenoma, 829f
β-thalassemia intermedia, 817–819
Biopsy

brush, 1, 2f
cervical lymph nodes, 14–16, 15f, 886–888
excisional, 1
incisional, 1, 9
indications

erythroleukoplakia, 8
lower lip vermilion lesions, 13f, 13–14
lymphomas, 886
mass lesions, 12
neuroblastoma, 500
neurofibroma, 421
nodules in lip or cheek, 12–13, 13f
oral and ocular pemphigoid, 155–156, 157f
osteosarcoma, 853
radiolucent lesions, 9–11, 10f
sarcoidosis, 50–51
squamous cell carcinoma, 331–332
ulcerative lesions, 8f, 8–9
ulcers, 9, 9f
vesicles, 9, 9f

specimens. See Specimens.
Birthmark. See Congenital nevus.
Bisphosphonate-induced osteonecrosis of the jaws

alendronate as cause of, 807, 808f
clinical presentation of, 805–808, 806f–807f
diagnostic work-up for, 809
differential diagnosis, 808f, 808–809
intravenous, 806, 809–810, 812, 812f
jaw predilection, 807
oral, 806, 809, 812–813, 814f
pathogenesis of, 805–808
radiographic findings, 809, 809f

staging of, 809–810, 810f–811f
treatment of, 810, 812–813, 814f–815f
types of, 806

Black hairy tongue, 85, 85f
Black hole phenomenon, 448
Blastomycosis, 109–110, 110f
BLL. See Benign lymphoepithelial lesion.
Blue nevus, 756, 756f
Blue rubber bleb nevus syndrome, 462, 463f
Bone

adamantinoma of, 694, 694f
cavernous hemangioma in, 457, 459f
idiopathic cavities in, 215–217, 216f–217f
metastatic carcinoma

clinical presentation of, 875, 877f
description of, 875
diagnostic work-up for, 877–878
differential diagnosis, 876–877
histopathology of, 878, 878f
mechanisms of, 875
prognosis, 878
radiographic findings, 876
sources of, 876f–877f
treatment of, 878

neoplasms of. See specific neoplasm.
osteoradionecrosis, 388f
radiolucent lesions in, 9–11, 10f
radiopaque lesions in, 11f, 11–12

Bone cyst
aneurysmal, 837. See also Central giant cell tumor.
traumatic, 599, 938. See also Idiopathic bone cavities.

Bone marrow defects, osteoporotic, 212–213, 213f
Bone regeneration, 732f, 733
Botryoid odontogenic cyst, 611, 614, 614f, 645f
Botryomycosis, 95f, 95–96
Bowen’s disease, 928. See also Actinic keratosis; 

Carcinoma in situ.
Brachytherapy, 381
Branchial cyst, 647f, 655f–657f, 655–657
Brush biopsy

description of, 1, 2f
erythroplakia-leukoplakia evaluations, 314

Buccal mucosa squamous cell carcinoma, 342
Bullous lichen planus, 162
Bullous pemphigoid, 150, 152–154
Burkitt lymphoma, 903–904, 903f–904f

 C
C fibers, 430
Café-au-lait macules, 422–423, 787f–788f
Calcifying epithelial odontogenic tumor

characteristics of, 699f
clinical presentation of, 695, 695f
diagnostic work-up for, 695
differential diagnosis, 640, 695
histopathology of, 696, 696f
pathogenesis of, 695
peripheral, 697
prognosis, 697
treatment of, 696–697

Calcifying odontogenic cyst, 636–639, 637f–638f, 646f, 714
Calcium

description of, 816
diseases that affect, 816
regulation of, 816

Canalicular adenoma, 558–559, 559f
Cancer

biology of, 287–288
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causes of, 288–293
cell development, 881–882
cigarette smoking and, 289f, 290t, 290–293
death mechanisms in

comorbidities, 298
description of, 296–297
infection, 298
paraneoplastic syndromes, 299
pneumonia, 298
treatment-related complications, 298
tumor load, 297–298

definition of, 287
DNA mutations in, 289
environmental factors associated with, 288–293
formation rate for, 292f
hospice care, 313
hyperbaric oxygen therapy and, 391
metastasis, 294–296
nutritional support, 312
oncogenes, 294
pain control, 312
palatal occurrence of, 293
progression of, 294
stem cells, 288
terminally ill patients, 312–313
treatment of

chemotherapy, 298, 311–312
complications caused by, 298
mandible resection, 300–301, 301f–302f
neck dissections, 301–304, 302f–303f
postsurgical radiotherapy, 304–305
principles, 299
radiotherapy. See Radiotherapy.
surgical, 299–304

tumor-suppressor genes, 294
Candidiasis

atrophic, 99, 100f
classification of, 98b
clinical presentation of, 97–100
differential diagnosis, 310
disseminated, 100, 100f
in human immunodeficiency virus patients, 135
hyperplastic, 99
mucocutaneous, 100, 100f
predisposing factors for, 98b
pseudomembranous, 98–99, 99f

Capillary hemangioma, juvenile, 455–457, 456f
Carcinoma

acinic cell, 577–579, 578f
adenoid cystic. See Adenoid cystic carcinoma.
ameloblastic, 689f, 689–690
basal cell. See Basal cell carcinoma.
ductal eccrine carcinoma, 377
medullary thyroid, 433–434
microcystic adnexal, 376–377, 377f
mucinous eccrine, 377, 377f
mucoepidermoid. See Mucoepidermoid carcinoma.
odontogenic, 686–692
pilomatrix, 378, 378f
primary intraosseous carcinoma de novo, 686–687, 688f
primary intraosseous carcinoma ex odontogenic cyst, 

686, 687f
sebaceous, 378, 378f
squamous cell. See Squamous cell carcinoma.
undifferentiated nasopharyngeal, 353–354, 354f

Carcinoma ex pleomorphic adenoma, 579–581
Carcinoma in situ, 316, 931
Caries, radiation-induced, 384f, 384–385, 505f

Carotid body tumor, 466–468, 468f
Cat-scratch disease, 86–88, 86f–88f, 511
Cavernous hemangioma

anatomical sites of, 457, 458f
in bone, 457, 459f, 460
clinical presentation of, 457, 458f
diagnostic work-up for, 457
differential diagnosis, 457, 459f
histopathology of, 459, 459f
phleboliths associated with, 459, 459f
syndromes associated with, 460, 462
treatment of, 459–460, 461f–462f

Cavernous sinus thrombosis, 75–77, 76f
Cell cycle, 310, 380f
Cell-mediated hypersensitivity, 144
Cementoblastoma, 700f, 704–706, 705f–707f
Cementoma, 929. See also Cementoblastoma; Periapical 

cemento-osseous dysplasia.
Cemento-osseous dysplasia

definition of, 793
florid, 794–795, 796f–797f, 830
focal, 797–798, 798f
periapical, 794, 794f–795f

Cemento-ossifying fibroma, 929. See also Ossifying 
fibroma.

Central giant cell reparative granuloma, 929. See also 
Central giant cell tumor.

Central giant cell tumor
clinical presentation of, 836, 836f
curettage of, 839–840
diagnostic work-up for, 836–837, 837f
differential diagnosis, 836
histopathology of, 837, 837f–840f
pathogenesis of, 836
prognosis, 841
radiographic findings, 836, 837f, 840f
recurrence of, 840
treatment of, 837, 839–840

Central mucoepidermoid carcinoma, 569f–570f, 569–571
Central odontogenic fibroma, 701f, 707–709, 708f
CEOT. See Calcifying epithelial odontogenic tumor.
Cervical lymph node biopsy, 14–16, 15f
C-fiber neuroma, 428f, 428–432, 430–431
Cheilitis granulomatosis, 51–52, 52f
Chemotherapy

description of, 298, 311f, 311–312
Ewing sarcoma treated using, 861
Hodgkin lymphoma treated using, 893
multiple myeloma treated using, 907
mycosis fungoides treated using, 915
osteosarcoma treated using, 856–857

Cherry hemangiomas, 463, 463f
Cherubism

clinical presentation of, 779–781, 780f
diagnostic work-up for, 781
differential diagnosis, 781
histopathology of, 782, 782f
prognosis, 782, 783f
Ramon syndrome, 784, 784f–785f
treatment of, 782
type I, 780f, 781
type II, 780f, 781
type III, 779f–781f

Chickenpox. See Varicella.
Children

bone regeneration in, 732f–733f, 733
candidiasis in, 100f
congenital granular cell tumor, 438f, 438–439, 439f

gingival cyst in, 615–616, 616f
juvenile capillary hemangioma, 455–457, 456f
juvenile periodontitis, 199–201, 200f
mandible growth in, radiotherapy effects on, 386, 386f
measles, 140–141, 141f
osteoblastomas in, 830
persistent lingual thyroid gland, 211–212, 212f
rheumatic fever, 91–92
rubella, 142
scarlet fever, 71f, 71–72
varicella in, 125f, 125–126
xanthomas in, 407–408

Chondroid syringoma, 279, 280f
Chondroma, 826f, 826–827
Chondrosarcoma

characteristics of, 649, 822–823
clinical presentation of, 862, 863f
diagnostic work-up for, 863
differential diagnosis, 862–863
follow-up for, 867
growth of, 862
histopathology of, 863–864, 864f
mesenchymal, 864, 865f
myxoid, 880
prognosis, 864, 866
radiographic findings, 862
treatment of, 864, 865f–866f

Chordoma, 879f–880f, 879–880
Choristomas, 260, 261f, 667
Chronic cutaneous lupus erythematosus, 174–177, 

175f–176f
Chronic diffuse desquamative gingivitis, 937
Chronic diffuse sclerosing osteomyelitis, 930. See also 

Florid cemento-osseous dysplasia.
Chronic fatigue syndrome, 127
Chronic lymphocytic leukemia, 897f, 897–898, 919–920, 

920f
Chronic myelogenous leukemia, 918–919, 919f
Chronic sclerosing osteomyelitis

clinical presentation of, 60–61
diagnostic work-up for, 61–63, 62f
differential diagnosis, 61
epidemiology of, 61
histopathology of, 63, 63f
pathogenesis of, 60–61
prognosis, 63
radiographic findings, 61, 62f
treatment of, 63

Chronic ulcerative stomatitis, 164
Cigarette smoking, 289f, 290t, 290–293, 293f
Civatte, Achille, 940
Clear cell odontogenic carcinoma, 690–692, 691f
Clear cells, 566
Cleidocranial dysplasia, 231–232, 232f
CML. See Chronic myelogenous leukemia.
Coccidioidomycosis, 108–109, 109f
Complete radical neck dissection, 302, 302f
Compound nevus, 753, 755f
Computed tomography

ameloblastic fibro-odontoma, 715, 715f
β-thalassemia intermedia, 818f, 818–819
branchial cyst, 656, 656f
chondrosarcoma, 863
chordoma, 880
dermoid cyst, 662
fibrosarcoma, 869, 871f
fibrous dysplasia, 787–788, 788f–789f
idiopathic bone cavities, 215, 216f
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lingual salivary gland depressions, 214f, 215
liposarcoma, 493
malignant fibrous histiocytoma, 873, 874f
myositis ossificans progressiva, 36
nasopharyngeal angiofibroma, 464, 464f, 466f
neuroma, 434
odontogenic myxoma, 703, 704f
ossifying fibroma, 843, 843f
osteosarcoma, 790f, 851, 853–854, 854f
parotitis, 544, 545f
pleomorphic adenoma, 551f
sialolithiasis, 538–539, 539f
squamous cell carcinoma, 330

Condyloma acuminatum, 137f–138f, 137–139
Congenital granular cell tumor, 438f, 438–439, 439f
Congenital nevus, 760, 760f
Contact dermatitis, 174f
Contact drug reactions, 173–174
Corps ronds, 221f, 221–222
Corticosteroids

central giant cell tumor treated with, 789
complications of, 210
cutaneous pemphigoid treated with, 154
dermatomyositis treated with, 190
epidermolysis bullosa treated with, 256
oral and ocular pemphigoid treated with, 156
pemphigus vulgaris treated with, 146–147
regimens for, 207–208
side effects of, 208b, 210
systemic, 207–210, 209t

Coup de sabre deformity, 181, 182f, 242
Cowden syndrome, 274
Coxsackieviruses, 128
Craniopharyngioma, 692–693, 693f
CREST syndrome, 181–183, 182f–183f, 228
Crohn, Burrill Bernard, 941
Crohn disease, 54–55, 55f
Cross syndrome, 226
Cryotherapy, 719
Curettage. See Enucleation and curettage.
Cushing disease, 210
Cutaneous melanoma

acral lentiginous melanoma, 764, 766, 766f
classification of, 763–764
clinical presentation of, 762, 763f
desmoplastic melanoma, 769f
diagnostic work-up for, 766
histopathology of, 766–768
nodular melanoma, 764, 765f
pathogenesis of, 763
progression of, 763–764
recognition of, 763, 763t
risk groups for, 762–763
superficial spreading melanoma, 764, 765f, 769f

Cutaneous pemphigoid, 152–154, 153f
Cutaneous xanthomas, 404–405
Cylindrical cell papillomas, 266
Cylindroma, 282–284, 283f–284f
Cyst

adenomatoid odontogenic. See adenomatoid 
odontogenic cyst.

aneurysmal bone, 837
botryoid odontogenic, 611, 614, 614f, 645f
branchial, 647f, 655f–657f, 655–657
calcifying odontogenic, 636–639, 637f–638f, 714
definition of, 599
dentigerous. See Dentigerous cyst.
dermoid, 647f, 660–662, 661f–662f

development of, 599–600, 600f
epidermal inclusion, 659
epidermoid, 648f, 658f–659f, 658–659, 827–828
eruption, 610f, 610–611, 646f
gingival

in adults, 615, 615f
characteristics of, 646f
in newborns, 615–616, 616f

glandular odontogenic, 642f–643f, 642–644
heterotopic gastrointestinal, 648f, 664–665, 665f
lateral periodontal. See Lateral periodontal cyst.
lymphoepithelial, 656
mucous, of sinuses, 537–538
mucus retention, 536f, 536–537
nasolabial, 647f, 651–652, 652f
nasopalatine duct, 647f, 648–651, 649f–650f
noninflammatory, 599
odontogenic keratocyst. See Odontogenic keratocyst.
paradental, 610
radicular. See Radicular cyst.
residual, 604f, 604–605
teratoid, 648f, 663–664, 663f–664f
thyroglossal tract, 647f, 652–655, 653f–654f
traumatic bone, 599
trichilemmal/pilar/isthmus-catagen, 660, 660f

Cystic basal cell carcinoma, 363, 364f
Cystic hygroma, 443, 445, 445f
Cytogenic analysis, 7
Cytotoxic drug reactions, 172, 173f
Cytotoxic hypersensitivity, 143–144

 D
Danlos, Henri-Alexandre, 941
Darier, Ferdinand-Jean, 941
Darier disease, 220f–221f, 220–222
Decortication approach, to inferior alveolar nerve 

preservation, 734f, 735
Delayed hypersensitivity reaction, 17
Dentigerous cyst

characteristics of, 645f
clinical presentation of, 605–606, 606f
diagnostic work-up for, 606–608
differential diagnosis, 606
enucleation of, 607
eruption cyst, 610f, 610–611, 646f
histopathology of, 608, 609f
paradental cyst, 610
pathogenesis of, 605–606
prognosis, 610
radiographic findings, 605f, 606, 607f
sites of, 605
treatment of, 606–608, 608f

Dentin dysplasia, 238
Dentinogenesis imperfecta

clinical presentation of, 236, 237f
collagen deposition defects associated with, 236, 237f
diagnostic work-up, 237
differential diagnosis, 236–237
histopathology of, 237
pathogenesis of, 236
prognosis, 237
treatment of, 237

Dermal nevus, 754, 754f
Dermatitis herpetiformis, 188–189, 189f
Dermatofibromas, 403
Dermatomyositis, 189–191, 191f
Dermoid cyst, 647f, 660–662, 661f–662f
Desmoplastic ameloblastoma, 682, 683f

Desmoplastic melanoma, 769f
Desmoplastic trichoepithelioma, 274
Desquamative gingivitis, 154, 162, 164
Diffuse interosseous skeletal hypertrophy syndrome, 197f, 

197–199, 199f
Diffuse large B-cell lymphoma, 902f, 902–903
Diphtheria, 70–71
Direct immunofluorescence testing, 6–7, 7f
Disarticulation resection, 719
Discoid rash, 178f
DISH syndrome. See Diffuse interosseous skeletal 

hypertrophy syndrome.
Drug holiday, 806, 813
Drug reactions

contact, 173–174
cytotoxic, 172, 173f
systemic, 170–173

Drug-induced gingival enlargement, 226
Ductal papilloma, inverted, 561–562, 562f
Dyskeratosis, hereditary benign intraepithelial, 218–220, 

219f
Dysphagia, radiation-induced, 385–386
Dysplasia

cemento-osseous
definition of, 793
florid, 794–795, 796f–797f, 830
focal, 797–798, 798f
periapical, 794, 794f–795f

cleidocranial, 231–232, 232f
dentin, 238
ectodermal, 256–259, 257f–258f
epithelial, 163f
fibrous. See Fibrous dysplasia.
periapical cemento-osseous, 601

Dysplastic nevus, 760–762, 761f–762f

 E
Eagle syndrome, 930. See also Diffuse interosseous 

skeletal hypertrophy syndrome.
Eccrine hidradenoma, 280–282
Eccrine spiradenoma, 280, 281f
Eccrine sweat glands

anatomy of, 278f
chondroid syringoma, 279, 280f
description of, 271–272, 272f
ductal carcinoma, 377
eccrine syringoma, 278, 279f
tumors of, 278–282

Eccrine syringoma, 278, 279f
Ectodermal dysplasia, 256–259, 257f–258f
Ehlers, Edvard Laurits, 942
Ehlers-Danlos syndrome, 244–245
Embolization, for arteriovenous hemangioma, 448–450, 449f
Embryonal rhabdomyosarcoma, 502–503, 503f
Enamel, 669
Encephalotrigeminal angiomatosis, 229–230, 230f
Endocarditis

infective, 91, 93–95, 94b
Libman-Sacks, 177

Enucleation and curettage
definition of, 718–719
dentigerous cyst treated using, 607
giant cell tumor treated using, 839–840
invasive ameloblastoma treated using, 680, 681f
lateral periodontal cyst treated using, 612
odontogenic keratocyst treated using, 620–623, 622f–623f
ossifying fibroma treated using, 845–847
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Eosinophilic granuloma. See also Langerhans cell 
histiocytosis.

description of, 932
traumatic, 27–28, 27f–28f

Epidermal inclusion cyst, 659
Epidermoid cells, 565
Epidermoid cysts, 648f, 658–659, 658f–659f, 827–828
Epidermolysis bullosa

atrophicans generalisata graves, 254
clinical presentation of, 253–255
dominant dystrophic/hypertrophic form, 254, 254f
histopathology of, 255–256
with muscular dystrophy, 253, 254f
scarring, with dermolytic vesicles, 254–255, 255f
simplex, 253, 254f
treatment of, 256

Epidermolysis bullosa acquisita, 160f, 160–161
Epimyoepithelial carcinoma, 581–583, 582f
Epithelial dysplasia, 163f
Epithelial growth factor, 17
Epithelioid granuloma, 17, 18f, 39
Epstein’s pearls, 615–616
Epulis fissuratum, 20f, 20–21
Erosive lichen planus, 155
Eruption cyst, 610f, 610–611, 646f
Eruptive xanthoma, 404, 406t
Erythema multiforme

description of, 145–146, 167
major, 168–170, 169f–170f
minor, 167f, 167–168

Erythema nodosum, 48, 49f
Erythema nodosum leprosum, 47
Erythroleukoplakia, 8, 8f
Erythroplakia-leukoplakia

clinical presentation of, 313, 314f
diagnostic work-up for, 314–315, 315f
histopathology of, 315–316, 316f
locations for, 315b
pathogenesis of, 313
prognosis, 317
radiotherapy for, 317
treatment of, 317, 317f

Erythroplasia of Queyrat, 931. See also Carcinoma in situ.
Esthesioneuroblastoma, 497–499, 498f
ETA. See Encephalotrigeminal angiomatosis.
Ewing, James, 942
Ewing sarcoma

clinical presentation of, 859–860, 860f
diagnostic work-up for, 861
differential diagnosis, 860
histopathology of, 860–861, 861f
prognosis, 862
radiographic findings, 860, 860f
treatment of, 861–862

Excisional biopsy
description of, 1
melanoma diagnosed using, 766, 772

Exfoliative cytology, 1, 2f
Exocrine glands, 272t
External beam radiotherapy, 381, 382f
Extracranial-primitive neuroectodermal tumors, 500
Extranodal marginal zone B-cell lymphoma, 898, 899f
Extranodal T-cell lymphoma, 909–911, 910f

 F
Fabry syndrome, 227
Fibrinoid necrosis, 204f

Fibrodysplasia ossificans progressiva. See Myositis 
ossificans, progressiva.

Fibroma
ameloblastic. See Ameloblastic fibroma.
characteristics of, 399, 400f
dermatofibromas, 403
in Gardner syndrome, 828
giant cell, 400, 401f
neurofibroma, 416
ossifying. See Ossifying fibroma.

Fibromatoses, 483–485, 484t, 484f–485f
Fibromatosis, 828, 829f
Fibromyxoma, 703, 704f
Fibro-odontoma, ameloblastic

characteristics of, 259, 260f, 699f
clinical presentation of, 714, 715f
diagnostic work-up for, 715, 715f
differential diagnosis, 714–715
histopathology of, 715–716, 716f
pathogenesis of, 714
prognosis, 716
treatment of, 715–716

Fibro-osseous diseases, 816t
Fibrosarcoma

ameloblastic, 716–718, 717f–718f
characteristics of, 484t, 486f–488f, 486–488
clinical presentation of, 869, 871f
diagnostic work-up for, 869
differential diagnosis, 869
histopathology of, 869, 871f
mandibular, 870–871
maxillary, 871, 871f
prognosis, 872
radiographic appearance, 869, 871f
storiform pattern, 869, 870f
treatment of, 870–871, 872f

Fibrosis
submucous, 320–323, 321f–322f
treatment of, 387f

Fibrous dysplasia
clinical presentation of, 785, 787, 844f
computed tomography of, 787–788, 788f–789f
craniofacial, 791
development of, 786f
differential diagnosis, 788, 791, 800
histopathology of, 790f, 791
monostotic, 785, 791
ossifying fibroma vs, 789t
polyostotic, 785, 787, 787f–788f
prognosis, 791–792
radiographic presentation of, 787–788, 788f–789f
resection of, 792f
treatment of, 791–792, 791f–792f
types of, 785

Fibrous histiocytoma
characteristics of, 403, 403f–404f
malignant. See Malignant fibrous histiocytoma.

Fine needle aspiration
description of, 339
parotid gland, 592
pharyngeal tongue squamous cell carcinoma, 339

Fish tank granuloma, 45
Florid cemento-osseous dysplasia, 794–795, 796f–797f, 830
5-Fluorouracil, 357, 358f
Focal cemento-osseous dysplasia, 797–798, 798f
Focal epithelial hyperplasia, 224f, 224–225
Follicular lymphoid hyperplasia of the palate. See B-cell 

lymphoma, low-grade.

Follicular lymphoma, 898–900, 900f
Fordyce granules, 260, 261f
Foreign body granuloma, 18f, 39
Frey, Lucja, 942
Frey syndrome, 28–29, 30f
Frozen sections, 2–3, 3f
Fungal infections

aspergillosis, 113–114, 114f
blastomycosis, 109–110, 110f
botryomycosis, 95f, 95–96
candidiasis. See Candidiasis.
coccidioidomycosis, 108–109, 109f
glossitis. See Glossitis.
histoplasmosis, 105f–107f
mucormycosis, 111f–112f, 111–113
rhinoscleroma, 96–97, 97f

Fungal osteomyelitis, 57f

 G
Ganglioneuroblastoma, 500
Gardner, Eldon J., 942
Gardner syndrome, 426, 796, 821, 822f, 827–829
Garré, Carl, 943
Garré osteomyelitis, 64–66, 65f
Gate control theory of pain, 430
Genital warts. See Condyloma acuminatum.
German measles. See Rubella.
Giant cell arteritis, 205f–206f, 205–207
Giant cell fibroma, 400, 401f
Giant cells, 25f–26f, 25–27
Giant hairy nevus, 760
Gigantiform cementoma, 842, 931. See also Ossifying 

fibroma.
Gingiva

enlargement of
drug-induced, 226
hereditary, 226
neurofibromatosis type I–induced, 424f

squamous cell carcinoma of, 344f–345f, 344–345
Gingival cyst

in adults, 615, 615f
characteristics of, 646f
in newborns, 615–616, 616f

Gingival fibromatosis, hereditary, 225–226, 225f–226f
Gingivitis

acute necrotizing ulcerative, 55–56, 56f
desquamative, 154, 162, 164
plasma cell, 174f

Gingivosis, 937
Gingivostomatitis, primary herpetic, 118–120, 119f
Glandular odontogenic cyst, 642f–643f, 642–644
Globulomaxillary cyst, 931
Glossitis

atrophic, 99, 100f
benign migratory, 102–103, 103f
median rhomboid, 99, 100f

Goldenhar syndrome. See Hemifacial microsomia–
oculoauriculovertebral dysplasia.

Gonorrhea, 84–85, 85f
Gorham-Stout disease, 37f–38f, 37–38
Granular cell myoblastoma. See Granular cell tumor.
Granular cell odontogenic fibroma, 708f, 709
Granular cell tumor

adult, 435–438, 436f, 437f
congenital, 438f, 438–439, 439f

Granuloma
definition of, 39
epithelioid, 17, 18f, 39
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fish tank, 45
foreign body, 18f
noncaseating, 106f
periapical, 601
pyogenic, 22–23, 23f
traumatic eosinophilic, 27–28, 27f–28f
types of, 39

 H
Hair follicles

description of, 271
tumors of, 273–277

Hairy leukoplakia, 135–137
Hallux valgus, congenital, 36f
Halo nevus, 759, 759f
Hamartomas

definition of, 667
description of, 259, 260f, 667
odontomas, 712–714
pilomatricoma, 276–277, 277f
trichilemmoma, 275–276, 276f

Hand-foot-and-mouth disease, 128f, 128–129
Hand-Schüller-Christian disease, 932. See also Langerhans 

cell histiocytosis.
Hard palate

mass lesions of, 12
pleomorphic adenoma in, 549, 549f

Havers, Clopton, 943
HBID. See Hereditary benign intraepithelial dyskeratosis.
Hebra, Ferdinand Ritter von, 943
Heck disease. See Focal epithelial hyperplasia.
Hemangioma

arteriovenous. See Arteriovenous hemangioma.
cherry, 463, 463f
definition of, 445
facial, 499
juvenile capillary, 455–457, 456f
pathogenesis of, 445–446

Hemangiopericytoma, 410f, 410–411
malignant, 512–513, 513f

Hemidesmosomes, 151, 151f
Hemifacial atrophy, 241–243, 242f–243f
Hemifacial hyperplasia, 239–241, 240f
Hemifacial microsomia–oculoauriculovertebral dysplasia

clinical presentation of, 248–251, 249f
diagnostic work-up, 250
differential diagnosis, 250
epidemiology of, 249
pathogenesis of, 248–251
treatment of, 250f–251f, 250–252

Hemimaxillectomy, 348–350, 588–591, 588f–591f
Hemoglobin A, 817
Hemoglobin A

2
, 817

Hemoglobin S, 819–820
Hereditary benign intraepithelial dyskeratosis, 218–220, 

219f, 326
Hereditary gingival fibromatosis, 225–226, 225f–226f
Hereditary hemorrhagic telangiectasia, 227–228, 227f–228f
Herpangina, 129
Herpes simplex infections

genital, 119–120
hand-foot-and-mouth disease, 128f, 128–129
herpangina, 129
herpes zoster, 122–125, 123f–124f
herpetic whitlow, 119, 119f
infectious mononucleosis, 126–128, 127f
oral, 119–120
primary herpetic gingivostomatitis, 118, 119f

recurrent, 119
varicella, 125f, 125–126

Herpes zoster, 122–125, 123f–124f
Herpetic whitlow, 119, 119f
Herxheimer, Karl, 943
Heterotopic gastrointestinal cyst, 648f, 664–665, 665f
Hidradenoma, eccrine, 280–282, 282f
High-grade B-cell lymphomas, 901
Histiocytoma. See Fibrous histiocytoma.
Histiocytosis X, 932. See also Langerhans cell histiocytosis.
Histologic interpretations, 5–6, 6f
Histoplasmosis, 105–107, 105f–107f
Hodgkin, Thomas, 944
Hodgkin lymphoma

acute pericoronitis secondary to, 894
Ann Arbor staging of, 892, 893t
classification of, 896b
clinical presentation of, 886f, 892
complications of, 894
description of, 883
epidemiology of, 892
histopathology of, 888–890, 889f
lymphocyte-depleted, 891, 891f
lymphocyte-rich, 892
mixed-cellularity, 890–891, 891f
nodular lymphocyte-predominant, 890, 891f
nodular sclerosing, 890, 891f
non-Hodgkin lymphoma vs, 884–885
treatment of, 892–894

Hospice care, 313
Human immunodeficiency virus. See also Acquired 

immunodeficiency syndrome.
benign lymphoepithelial lesion in, 522
candidiasis associated with, 135
CD4 lymphocytes, 130, 132f–133f
clinical presentation of, 129–130
continuum of, 131, 133
course of, 131, 134f
epidemiology of, 130
global distribution of, 130t
Kaposi sarcoma, 135, 136f, 509
lymphadenitis associated with, 135
molluscum contagiosum associated with, 139–140, 140f
non-nucleoside reverse transcriptase inhibitors for, 135
nucleoside analogs for, 134
oral infections associated with, 136–137
oral manifestations of, 135–137, 136f–137f
parotitis associated with, 137, 544–546, 545f–546f
protease inhibitors for, 134–135
replication of, 131
transmission of, 130t
treatment of, 134–135

Hyperbaric oxygen therapy
cancer recurrence and, 391
osteoradionecrosis treated using, 393–397, 394f
therapeutic uses of, 391

Hypercalcemia
of malignancy, 778–779
in primary hyperparathyroidism, 775

Hyperfractionated radiotherapy, 309
Hyperkeratosis

seborrheic keratosis, 270
in smokeless tobacco keratosis, 319

Hyperlipidemia, 405–406, 406t
Hyperparathyroidism

primary
clinical presentation of, 775
diagnostic work-up for, 776

differential diagnosis, 776
histopathology of, 776f, 776–777
pathogenesis of, 775
prognosis, 777
treatment of, 777

secondary, 777–778, 778f, 800
Hyperplasia

definition of, 259
focal epithelial, 224f, 224–225
hemifacial, 239–241, 240f
inflammatory fibrous, 20–21

Hyperplastic candidiasis, 99
Hypersensitivity reactions

type I, 143
type II, 143–144
type III, 144
type IV, 144

 I
Idiopathic bone cavities, 215–217, 216f–217f, 938
Idiopathic osteolysis. See Gorham-Stout disease.
Immune complex disease, 144
Immunofluorescence testing, 6–7
Immunomapping, 256
Immunosuppression, 509
Incisional biopsy

description of, 1, 9
neuroblastoma, 500
parotid gland, 592f, 593

Indirect immunofluorescence testing, 7
Infectious mononucleosis, 126–128, 127f
Infective endocarditis, 91, 93–95, 94b
Inferior alveolar nerve preservation, 735f–736f, 735–737
Infiltrating lipoma, 413
Inflammation, 17–19, 18f, 143
Inflammatory fibrous hyperplasia, 20–21
Inflammatory papillomatosis, 21, 21f
Intensity modulated radiation therapy, 309, 309f
Interface reaction, 176
Intermediate cells, 565
Interstitial radiotherapy, 307–308, 381
Intestinal polyposis, 827
Intraductal papilloma, 562, 562f
Intramuscular-intermuscular lipoma, 413
Intravenous bisphosphonate-induced osteonecrosis of the 

jaws, 806, 809–810, 812, 812f
Invasive ameloblastoma

characteristics of, 699f
clinical presentation of, 676–678
definition of, 672, 674f
diagnostic work-up for, 678
differential diagnosis, 678
enucleation and curettage of, 680, 681f
extracortical extension of, 678, 678f
histopathology of, 678–679, 679f
pathogenesis of, 676–678
prognosis, 680
radiographic findings, 677f, 677–678
treatment of, 679–680
variants of, 681–685

Inverted ductal papilloma, 266, 561–562, 562f
Involucrum, 58, 58f
Irradiation. See also Radiotherapy.

neutron beam, 308–309
patient management, 388–390, 389f
supervoltage, 307
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 J
Jarisch, Adolf, 944
Jarisch-Herxheimer reaction, 83
Jaw osteonecrosis. See Bisphosphonate-induced 

osteonecrosis of the jaws.
Jeghers, Harold J., 944
Junctional nevus, 753, 753f, 754
Juvenile active ossifying fibroma, 830–831, 834
Juvenile capillary hemangioma, 455–457, 456f
Juvenile melanoma, 932. See also Spitz nevus.
Juvenile periodontitis, 199–201, 200f
Juvenile periodontosis, 933. See also Leukocyte-adherence 

deficiency periodontitis.
Juvenile xanthogranuloma, 407–408, 407f–408f

 K
Kaposi, Moritz, 944
Kaposi sarcoma

African cutaneous, 509
African lymphoadenopathic, 509
AIDS-related, 509
characteristics of, 135, 136f
classic type of, 509
clinical presentation of, 508–509
diagnostic work-up for, 510
differential diagnosis, 509–510, 510f
histopathology of, 510–511
in immunosuppressed individuals, 509
prognosis, 512
treatment of, 512

Kasabach-Merritt syndrome, 460, 462
Kawasaki disease, 187–188
Keratinizing odontogenic cyst, 936
Keratoacanthoma

clinical presentation of, 360, 360f
diagnostic work-up for, 361
differential diagnosis, 360–361
histopathology of, 361f, 361–362
prognosis, 362
treatment of, 362, 362f

Keratocyst, odontogenic
in basal cell nevus syndrome, 633f
characteristics of, 645f
clinical presentation of, 616
diagnostic work-up for, 618, 618f
differential diagnosis, 611, 618
epidemiology of, 616
histopathology of, 619–620, 619f–620f
maxillary sinus, 624–625
multilocular, 617f, 618
pathologic fracture risks, 623–624
recurrence of, 620, 626f–628f, 629, 631, 631f
tooth root placement of, 624, 624f
treatment of

enucleation and curettage, 620–623, 622f–623f
marsupialization, 620, 621f
resection, 620, 621f
results, 624f–628f

types of, 617f
unilocular, 617f
variations in, 616, 617f

Keratosis
actinic. See Actinic keratosis.
seborrheic. See Seborrheic keratosis.
smokeless tobacco, 318–320, 319f

Klippel-Trenaunay-Weber syndrome, 229, 241, 426
Koebner phenomenon, 222
Koplik spots, 140, 141f

 L
Laband syndrome, 226
Lacunar cells, 889, 889f
Langerhans, Paul, 945
Langerhans cell histiocytosis

classification of, 884t
clinical presentation of, 920–922, 922f
definition of, 882, 884
diagnostic work-up for, 922
differential diagnosis, 922
histopathology of, 923, 923f–924f
prognosis, 924
treatment of, 923–924, 925f

Langhans, Johann Ferdinand Friedrich Theodor, 945
Lateral periodontal cyst

botryoid odontogenic cyst, 611, 614, 614f, 645f
characteristics of, 645f
clinical presentation of, 611, 611f
diagnostic work-up for, 612, 612f
differential diagnosis, 611–612
enucleation of, 612
gingival cyst

in adults, 615, 615f
in newborns, 615–616, 616f

histopathology of, 612–613, 613f
pathogenesis of, 611
prognosis, 613, 613f

Leiomyosarcoma, 506f, 506–507
Leishmaniasis, 117–118
Lentigo maligna, 764, 765f
Lentigo maligna melanoma, 764, 765f, 769f
Leontiasis ossea, 933
Leprosy, 46–48
Lesions

mass, 12
radiolucent, 9–11, 10f
radiopaque, 11f, 11–12

Letterer-Siwe disease, 911, 921, 932. See also Langerhans 
cell histiocytosis.

Leukemia
acute lymphoblastic, 916–917, 917f
acute myeloblastic, 918
chronic lymphocytic, 897f, 897–898, 919–920, 920f
chronic myelogenous, 918–919, 919f
classification of, 884t
pathogenesis of, 915–916
plasma cell, 909

Leukocyte-adherence deficiency periodontitis, 933
Leukoplakia

erythroplakia and
clinical presentation of, 313, 314f
diagnostic work-up for, 314–315, 315f
histopathology of, 315–316, 316f
locations for, 315b
pathogenesis of, 313
prognosis, 317
radiotherapy for, 317
treatment of, 317, 317f

hairy, 135–137
in hereditary benign intraepithelial dyskeratosis, 219, 

219f
proliferative verrucous

Candida sp. and, 325
clinical presentation of, 314f, 325–326, 327f, 329f
course of, 329
diagnostic work-up for, 328
differential diagnosis, 313–314, 326
epidemiology of, 325

histopathology of, 326f, 328
prognosis, 329
treatment of, 328

white sponge nevus, 218, 218f
Libman-Sacks endocarditis, 177
Lichen planus

definition of, 161
diagnostic work-up, 163
differential diagnosis, 162–163
erosive, 155, 162, 165
histopathology of, 163–164, 164f–165f
plaque, 161–162
prognosis for, 166–167
reticular, 161, 162f, 165
treatment of, 165–166

Lichenoid drug reactions, 171
Liesegang, Raphael Eduard, 945
Linear energy transfer, 305
Linear IgA disease, 159f, 159–160
Lingual salivary gland depressions, 213–215, 214f
Lipoblastoma, benign, 413
Lipoma

angiolipoma, 413
angiomyolipoma, 413
clinical presentation of, 411–413, 412f
diagnostic work-up for, 413–414, 414f
differential diagnosis, 413
epidemiology of, 411
histopathology of, 414–416, 415f
infiltrating, 413
intramuscular-intermuscular, 413
multiple, 412–413
myelolipoma, 413
pleomorphic, 413
solitary, 412
spindle cell, 413

Liposarcoma
clinical presentation of, 492, 493f
description of, 413
myxoid, 494f, 495
pleomorphic, 495, 495f
round cell, 495
treatment of, 495–496
well-differentiated, 494, 494f

Lips
cheilitis granulomatosis of, 51–52, 52f
lesions of, 13f, 13–14
nodules in, 12–13, 13f
squamous cell carcinoma of

clinical presentation of, 333
diagnostic work-up for, 334
differential diagnosis, 333–334
histopathology of, 334f, 334–335
pathogenesis of, 333
prognosis, 336
treatment of, 335–336, 335f–336f

Localized systemic sclerosis, 181
Long bones

adamantinoma of, 694, 694f
osteosarcoma of, 859

Lower lip
actinic keratosis of. See Actinic keratosis.
cheilitis granulomatosis of, 51–52, 52f
keratoacanthoma of, 360f
lesions of, 13f, 13–14

Low-grade B-cell lymphomas, 901
Ludwig angina, 77–79, 78f
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Lupus erythematosus
chronic cutaneous, 174–177, 175f–176f
drug-induced, 179
systemic. See Systemic lupus erythematosus.

Lupus nephritis, 178
Lymph nodes

anatomy of, 296f, 883f
biopsy of, 14–16, 15f, 886–888
cancer metastasis, 295
cat-scratch disease of, 86–88, 86f–88f

Lymphadenitis
definition of, 127
human immunodeficiency virus, 135

Lymphadenoma, sebaceous, 562–563, 563f
Lymphangioma, 443–445, 444f, 445f
Lymphedema, 507f
Lymphocyte-depleted Hodgkin lymphoma, 891, 891f
Lymphocyte-rich Hodgkin lymphoma, 892
Lymphocytic and histiocytic cells, 889, 889f
Lymphoepithelial cysts, 656
Lymphoepithelial lesion, benign, 522–524, 523f–524f
Lymphokines, 883
Lymphoma

anaplastic large-cell, 911f, 911–912
B-cell. See B-cell lymphomas.
Burkitt, 903–904, 903f–904f
classification of, 884t
definition of, 882
diagnostic work-up for, 885–888
follicular, 898–900, 900f
Hodgkin. See Hodgkin lymphoma.
mantle cell, 900–901, 901f
mucosa-associated lymphoid tissue, 885, 898, 899f
non-Hodgkin. See Non-Hodgkin lymphoma.
small lymphocytic, 897f, 897–898
T-cell. See T-cell lymphomas.

Lymphoproliferative disease of the palate. See B-cell 
lymphoma, low-grade.

 M
Macroglossia

in Beckwith-Wiedemann syndrome, 252, 253f
in multiple myeloma, 908

Macrophages, 921f
Madelungs syndrome, 426
Maffucci syndrome, 228, 462
Major aphthae, 936
Malassez, Louis-Charles, 946
Malignant ameloblastoma, 687, 689
Malignant fibrous histiocytoma

angiomatoid, 491–492
clinical presentation of, 488–490, 490f, 873, 874f
diagnostic work-up for, 490, 873–874
differential diagnosis, 490, 873
epidemiology of, 488
follow-up for, 874
giant cell, 491, 491f
histopathology of, 490–492, 491f, 874, 875f
inflammatory, 491
myxoid, 491
pleomorphic, 490, 491f
prognosis, 492, 874
radiographic findings, 873, 874f
treatment of, 492, 874

Malignant hemangiopericytoma, 512–513, 513f
Malignant neoplasms, 263, 263f, 667
Malignant peripheral nerve sheath tumor, 496–497, 497f

Malignant pleomorphic adenoma, 579–581
MALT lymphoma. See Mucosa-associated lymphoid tissue 

lymphoma.
Mandible

benign odontogenic tumors of, 720–733
fibrosarcoma of, 870–871
median cyst of, 934
neurofibroma of, 420f–421f, 421
nonspecific radiopacities of, 798–799, 799f
radiotherapy effects on growth of, 386, 386f
resection of, for oral cancer, 300–301, 301f–302f
xanthoma of, 406–407

Mandibulofacial dysostosis, 247–248, 248f
Mantle cell lymphoma, 900–901, 901f
Mantle field radiotherapy, 893f
Marfan, Antoine Bernard-Jean, 946
Marfan syndrome, 245–247, 246f
Marsupialization

dentigerous cyst treated using, 607
odontogenic keratocyst treated using, 620, 621f
ranulas treated using, 533

Mass lesions, 12
Masseter muscles, benign hypertrophy of, 31f, 31–32
Mast cells, 143
Maxilla

benign odontogenic tumors of, 738–741
fibrosarcoma of, 871, 871f

Maxillary sinus
mucoceles in, 537f
odontogenic keratocysts in, 624–625
squamous cell carcinoma of, 351f, 351–352, 352t

McCune-Albright syndrome, 785, 787, 787f–788f
Measles, 140–141, 141f
Median mandibular cyst, 934
Median rhomboid glossitis, 99, 100f
Medullary thyroid carcinoma, 433–434
Meibom, Heinrich, 946
Melanin, 743–744
Melanoameloblastoma, 934. See also Melanotic 

neuroectodermal tumor of infancy.
Melanocytes

in cutaneous melanoma, 763
description of, 743–744, 754

Melanocytic nevi, 753–755
Melanoma

acral lentiginous, 764, 766, 766f
amelanotic, 764
Clark’s levels of invasion, 767, 768t
classification of, 763–764
clinical presentation of, 762, 763f
cutaneous. See Cutaneous melanoma.
desmoplastic, 769f
diagnostic work-up for, 766
follow-up for, 770–771
histopathology of, 766–768
juvenile, 932. See also Spitz nevus.
lentigo maligna, 764, 765f, 769f
metastasis of, 770–771
mucosal, 771–773, 771f–773f
nevus vs, 753, 763t
nodular, 764, 765f
pathogenesis of, 743–744, 763
prognosis, 770t, 770–771
progression of, 763–764
recognition of, 763, 763t
risk groups for, 762–763
staging of, 768, 770
superficial spreading, 764, 765f, 769f

treatment of, 770
tumor thickness measurements, 768t

Melanomatosis, 762
Melanosis, smokers’, 748–749, 749f
Melanotic macule, 746, 747f–748f
Melanotic neuroectodermal tumor of infancy, 749–752, 

750f–752f
Melkersson, Ernst Gustaf, 946
Melkersson-Rosenthal syndrome, 52–54, 53f
Meningeal angiomas, 229f, 229–230
Merkel, Friedrich Sigmund, 947
Merkel cell tumor, 375–376, 376f
Mesenchymal chondrosarcoma, 864, 865f
Mesenchymal stem cells, 489f, 832f
Metastases

adenoid cystic carcinoma, 574f, 574–575
biology of, 294–296
clinical presentation of, 875, 877f
description of, 287–288, 875
diagnostic work-up for, 877–878
differential diagnosis, 876–877
histopathology of, 878, 878f
lung, 295–296, 296f
mechanisms of, 875
melanoma, 770–771
prognosis, 878
radiographic findings, 876
sources of, 876f–877f
squamous cell carcinoma, 15, 288f
treatment of, 878

Microcystic adnexal carcinoma, 376–377, 377f
Mikulicz-Radecki, Johann von, 947
Mixed-cellularity Hodgkin lymphoma, 890–891, 891f
MNTI. See Melanotic neuroectodermal tumor of infancy.
Modified radical neck dissection, 304
Mohs micrographic surgery, 367–368, 367f–368f
Mole. See Nevus.
Molluscum contagiosum, 139–140, 140f
Monomorphic adenoma, 934. See also Basal cell adenoma.
Mononucleosis, infectious, 126–128, 127f
Morpheaform basal cell carcinoma, 364, 364f
Mouth, squamous cell carcinoma of, 341f, 341–342
Mucinous eccrine carcinoma, 377, 377f
Mucoceles

clinical presentation of, 530, 530f
diagnostic work-up for, 532
differential diagnosis, 532
histopathology of, 535f
maxillary sinus, 537f, 537–538

Mucocutaneous candidiasis, 100, 100f
Mucocutaneous leishmaniasis, 117, 118f
Mucocutaneous lymph node syndrome. See Kawasaki 

disease.
Mucoepidermoid carcinoma

AFIP grading system for, 568t
Brandwein grading system for, 568t
central, 569f–570f, 569–571
clinical presentation of, 563–564, 564f, 568f
diagnostic work-up for, 565
differential diagnosis, 564–565, 571
grading of, 564, 567, 568t
high-grade, 565, 565f
histopathology of, 565–567, 566f–567f
incidence of, 563
low-grade, 565
parotid, 564
prognosis, 567–568
treatment of, 567–568
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Mucormycosis, 111f–112f, 111–113
Mucosa-associated lymphoid tissue lymphoma, 885, 898, 

899f
Mucosal melanoma, 771–773, 771f–773f
Mucosal pemphigoid

cicatricial pemphigoid. See Oral and ocular pemphigoid.
oral and ocular. See Oral and ocular pemphigoid.
oral mucous membrane, 157–158, 158f

Mucositis, radiation-induced, 383, 894
Mucous cysts of sinuses, 537–538
Mucus retention cyst, 536f, 536–537
Mucus-secreting cells, 565
Multiple endocrine neoplasia syndrome III, 433–434, 435f, 

775
Multiple myeloma

clinical presentation of, 905, 905f
diagnostic work-up for, 906
histopathology of, 906–907, 907f
incidence of, 905
nonsecretory, 909
prognosis, 907
radiographic findings, 905–906, 906f
solitary, 909
treatment of, 907–908

Mumps, 517–518, 518f
Mural ameloblastoma, 672f
Murray-Puretic-Drescher syndrome, 226
Muscular dystrophy, epidermolysis bullosa with, 253, 254f
Mycobacterium marinum, 45–46, 46f
Mycosis fungoides

clinical presentation of, 912, 913f
diagnostic work-up for, 912
differential diagnosis, 912
histopathology of, 912–914, 915f
prognosis, 915
staging of, 914t
TMNB classification for, 914t
treatment of, 914–915

Myelolipoma, 413
Myoepithelioma, 554–555, 555f
Myofibroblasts, 485
Myogenic tumors

leiomyoma, 441–443, 442f
rhabdomyoma, 440–441

Myositis ossificans
progressiva, 35–37, 36f
traumatic, 32–34, 33f–35f

Myxofibroma, 703
Myxoid chondrosarcoma, 880
Myxoid liposarcoma, 494f, 495

 N
Nasolabial cyst, 647f, 651–652, 652f
Nasopalatine duct cyst, 647f, 648–651, 649f–650f
Nasopharyngeal angiofibroma, 464f, 464–466, 466f
Nasopharyngeal carcinoma, undifferentiated, 353–354, 354f
Neck dissections, for oral cancer

complete radical, 302, 302f
description of, 301
functional, 303f, 303–304
modified radical, 304

Necrotizing fasciitis, 72–73, 73f
Necrotizing sialometaplasia, 528–530, 529f
Neoplasms

benign, 262f, 262–263, 667
malignant, 263, 263f, 667
teratomas, 261, 261f

Nerve grafting, 736–737, 737f

Nerve pull-out approach, to inferior alveolar nerve 
preservation, 735–736, 735f–736f

Neural crest cells, 751
Neuralgia-inducing cavitational osteonecrosis, 935
Neurilemmoma, 936. See also Schwannoma.
Neurinoma. See Schwannoma.
Neuroblastoma

clinical presentation of, 499, 499f
diagnostic work-up for, 500
differential diagnosis, 499–500, 751
histopathology of, 500, 500f
incidence of, 499
olfactory, 497–499, 498f
prognosis, 501
treatment of, 500–501

Neurofibroma
clinical presentation of, 420–421
diagnostic work-up for, 420f, 421
differential diagnosis, 416, 421
histopathology of, 422, 422f
mandibular presentation of, 420f–421f, 421
in neurofibromatosis, 423, 424f
plexiform, 427f
prognosis, 422
solitary, 420–422

Neurofibromatosis
diagnostic criteria, 425f
type I, 422–424, 423f–424f
type II, 424–427

Neurolemmoma. See Schwannoma.
Neurolemoma. See Schwannoma.
Neuroma

C-fiber, 428f, 428–432
histopathology of, 432, 432f
mucosal, 434, 435f
palisaded encapsulated, 432–433, 433f

Neuropathy, deafferentation, 428–432
Neutron beam irradiation, 308–309
Neutron beam radiotherapy, 382f, 383
Nevus

blue, 756, 756f
clinical presentation of, 753
compound, 753, 755f
congenital, 760, 760f
dermal, 754, 754f
differential diagnosis, 754
dysplastic, 760–762, 761f–762f
giant hairy, 760
halo, 759, 759f
histopathology of, 754–755, 755f–756f
of Ito, 757–758
junctional, 753, 753f, 754
melanocytic, 753–755
melanoma vs, 753, 763t
of Ota, 756–757, 757f
pathogenesis of, 753
prognosis, 755
Spitz, 758f, 758–759, 932
treatment of, 755

New World cutaneous leishmaniasis, 117–118
Nicotinic stomatitis, 317–318, 318f
Nikolsky, Pyotr Vasilyevich, 947
Nocardiosis, 69f, 69–70
Node of Stahr, 295
Nodular fasciitis, 401–403, 402f
Nodular lymphocyte-predominant Hodgkin lymphoma, 

890, 891f
Nodular melanoma, 269, 764, 765f

Nodular sclerosing Hodgkin lymphoma, 890, 891f
Nodules, 12–13, 13f
Noma, 73–75, 74f
Noncaseating granulomas, 106f
Non-Hodgkin lymphoma

B-cell. See B-cell lymphomas.
classification of, 894–895, 895b–896b
description of, 883
histopathology of, 886f
Hodgkin lymphoma vs, 884–885
T-cell. See T-cell lymphomas.

Non-nucleoside reverse transcriptase inhibitors, 135

 O
Ocular pemphigoid, 158f, 158–159
Odontoameloblastoma, 685–686
Odontoblasts, 236
Odontogenic carcinoma, 686–692

clear cell, 690–692, 691f
Odontogenic cyst. See also specific cyst.

adenomatoid. See adenomatoid odontogenic cyst.
calcifying, 636–639, 646f
glandular, 642f–643f, 642–644
primary intraosseous carcinoma ex, 686, 687f

Odontogenic fibroma
central, 701f, 707–709, 708f
granular cell, 708f, 709
peripheral, 709–710, 710f

Odontogenic keratocyst
characteristics of, 645f
clinical presentation of, 616
diagnostic work-up for, 618, 618f
differential diagnosis, 611, 618
epidemiology of, 616
histopathology of, 619–620, 619f–620f
maxillary sinus, 624–625
multilocular, 617f, 618
pathologic fracture risks, 623–624
recurrence of, 620, 626f–628f, 629, 631, 631f
tooth root placement of, 624, 624f
treatment of

enucleation and curettage, 620–623, 622f–623f
marsupialization, 620, 621f
resection, 620, 621f
results, 624f–628f

types of, 617f
unilocular, 617f
variations in, 616, 617f

Odontogenic myxoma, 699f, 702–704, 702f–704f, 721f
Odontogenic tumors

benign
defects caused by, 729–731
of mandible, 720–733
of maxilla, 738–741
reconstruction of, 729f–731f, 729–732
surgical management of, 720–729

calcifying epithelial
characteristics of, 699f
clinical presentation of, 695, 695f
diagnostic work-up for, 695
differential diagnosis, 695
histopathology of, 696, 696f
pathogenesis of, 695
peripheral, 697
prognosis, 697
treatment of, 696–697

management of
continuity resection, 720–726, 722f–723f, 725f
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curative resection, 720
inferior alveolar nerve preservation, 735f–736f, 735–737
palliative, 719
peripheral resection, 726–729
spontaneous bone regeneration, 732f–733f, 733
surgical, 719–738
terminology associated with, 718–719
transcutaneous approach, 739–740, 739f–741f
transoral approach, 725, 726f, 738f, 738–739

origin of, 670f–671f
squamous, 697–698, 697f–698f, 700f
terminology associated with, 671–672, 674

Odontoma, 700f, 712–714, 713f–714f
Old World cutaneous leishmaniasis, 117–118
Olfactory neuroblastoma, 497–499, 498f
Oncocytoma, 559–560, 560f
Oncogenes, 294
Oral and ocular pemphigoid, 150, 154

clinical presentation of, 154–155, 155f
cutaneous pemphigoid vs, 155
diagnostic work-up of, 155–156
differential diagnosis, 155
histopathology of, 156, 157f
mucous membrane involvement in, 155f
ocular involvement, 155f
prognosis, 156–157
treatment of, 156

Oral bisphosphonate-induced osteonecrosis of the jaws, 
806, 809, 812–813, 814f

Oral mucosa
inflammatory fibrous hyperplasia, 20–21
melanoma of, 771–773, 771f–773f
ulcerative lesions of, 8f, 8–9
vesicles of, 9, 9f

Oral mucous membrane pemphigoid, 157–158, 158f
Oral tuberculosis

clinical presentation of, 39, 41f
diagnostic work-up for, 40–42
differential diagnosis, 39–40
epidemiology of, 39
histopathology of, 42, 43f
isoniazid for, 43–44
pathogenesis of, 39
prognosis, 44
scrofula caused by, 41, 42f
treatment of, 42–44

Orocutaneous fistula, 57f
Orthokeratinizing keratocysts, 936
Osler, William, 948
Osseous sculpture, 719
Ossifying fibroma

clinical presentation of, 841–843, 842f
computed tomography evaluations, 843, 843f
description of, 262f, 263
diagnostic work-up for, 843, 843f–845f
differential diagnosis, 843
enucleation and curettage for, 845–847
fibrous dysplasia vs, 789t, 843f
follow-up for, 846f–847f, 847
histopathology of, 844, 845f
osteoblastoma vs, 830, 831
peripheral, 24–25, 24f–25f
radiographic findings, 841f–844f, 843
treatment of, 845–847, 846f–847f

Ostectomy, 300, 301f
Osteitis fibrosa cystica, 775, 777
Osteoblastoma

in children, 830

clinical presentation of, 829–830
diagnosis of, 830, 831f
differential diagnosis, 830
follow-up for, 835
histopathology of, 830–831, 833f
juvenile active ossifying fibroma vs, 830, 831
prognosis for, 835
radiographic appearance of, 829, 831f
recurrence rate of, 834
resection of, 835f
treatment of, 834, 834f–835f

Osteochondroma, 822–825, 823f–825f
Osteoclasts, 801f, 830, 833f
Osteogenesis imperfecta

blue sclerae associated with, 233f
clinical presentation of, 232–233, 233f
diagnostic work-up, 235
differential diagnosis, 235
histopathology of, 235
pathogenesis of, 232
prognosis for, 236
treatment of, 235–236
type IA, 233–234
type IB, 234, 235f
type II, 234
type III, 234
type IV, 234

Osteoid osteoma, 831
Osteoma, 821, 822f, 827–828
Osteomyelitis

chronic sclerosing. See Chronic sclerosing osteomyelitis.
fungal, 57f
Garré, 64–66, 65f
primary, 808f
proliferative periostitis with, 64–66, 65f
secondary, 808f
suppurative. See Suppurative osteomyelitis.

Osteonecrosis of the jaws, bisphosphonate-induced. See 
Bisphosphonate-induced osteonecrosis of the jaws.

Osteopetrosis
clinical presentation of, 802–803
diagnostic work-up for, 804
differential diagnosis, 804
histopathology of, 804
inheritance patterns of, 802
prognosis, 804–805
radiographic appearance of, 803f, 804, 805f
treatment of, 804–805

Osteoporotic bone marrow defects, 212–213, 213f
Osteoradionecrosis

definition of, 391
illustration of, 308f–309f, 388f
pathologic fracture associated with, 391f, 395f, 396f
prevention of, 393
radiotherapy levels that cause, 391–392
resolution of, 396f–397f
spontaneous, 393
staging of, 393–394, 395f–396f
trauma-induced, 392–393
treatment of

algorithm, 394f
costs, 397, 397t
hyperbaric oxygen therapy, 393–397

Osteosarcoma
characteristics of, 263, 263f, 790f, 851
clinical presentation of, 851, 854f
computed tomography evaluations, 853, 854f
diagnostic work-up for, 853–854, 855f

differential diagnosis, 853
follow-up for, 859
histopathology of, 854, 855f–856f, 856, 859f
parosteal, 856
pathogenesis of, 851, 852f–853f
pleomorphic malignant mesenchymal cells in, 859f
prognosis, 857f–858f, 859
radiation-induced, 867f–868f, 867–869
radiographic findings, 851, 853, 854f
treatment of, 856–857, 857f–858f, 859

Oxygen therapy, hyperbaric, 390–391

 P
p53, 294
Paget, James, 948
Paget disease

characteristics of, 766, 767f, 799
clinical presentation of, 799–800, 800f
diagnostic work-up for, 801
differential diagnosis, 800
follow-up for, 802
histopathology of, 801f, 801–802
radiographic appearance of, 800f, 801
treatment of, 802

Pain
cancer-related, 312
gating mechanism of, 430

Palate
blue nevus of, 756f
lymphoproliferative disease of, 933. See also B-cell 

lymphoma.
mass lesions of, 12
melanoma of, 771f–772f
mucosa, soft tissue excision of, 585, 586f
necrotizing sialometaplasia of, 528–530
pleomorphic adenoma in, 549, 549f
squamous cell carcinoma of, 347f–350f, 347–351

Palatectomy, 587, 587f
Palisaded encapsulated neuroma, 432–433, 433f
Palmoplantar keratoderma, 201
Papillary cystadenoma lymphomatosum. See Warthin 

tumor.
Papilloma

cylindrical cell, 266
intraductal, 562, 562f
inverted ductal, 266, 561–562, 562f
sinonasal, 266–268, 267f
squamous, 265–266, 266f

Papillomatosis, inflammatory, 21, 21f
Papillon-Lefèvre syndrome, 201–202, 202f
Paradental cyst, 610
Paraneoplastic hypercalcemia, 778–779
Paraneoplastic pemphigus, 149f, 149–150
Paraneoplastic syndromes, 299
Parathyroid hormone

calcium regulation by, 816
phosphate excretion effects, 817
in secondary hyperparathyroidism, 777

Parathyroid hormone–related peptide, 299, 778
Parosteal osteosarcoma, 856
Parotid glands

adenoid cystic carcinoma of, 574
benign lymphoepithelial lesion of, 522–524, 523f–524f
cavernous hemangioma of, 457, 458f
deep lobe, excision of, 597, 597f–598f
enlargement of, 48, 49f
mucoepidermoid carcinoma of, 564
pleomorphic adenoma of, 549, 549f
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sarcoidosis-related enlargement of, 48, 49f
sialosis of, 520–521, 520f–521f
stones of, 540
surgical procedures of

excision, 597, 597f–598f
fine needle aspiration, 592
incisional biopsy, 592f, 593
parotidectomy. See Parotidectomy.

Parotidectomy
description of, 546
superficial, 593f–594f, 593–595
total

with nerve preservation, 595, 596f
with nerve transection and nerve grafting, 595–597, 

597f
Parotitis

bacterial, 518–519, 519f
human immunodeficiency virus–related, 137, 544–546, 

545f–546f
Patterson-Kelly syndrome. See Plummer-Vinson syndrome.
Pautrier, Lucien Marie, 948
Pel-Ebstein fever, 892
Pemphigoid, 145

basement membrane, 150–152
bullous, 150, 152–154
characteristics of, 150–151
clinical presentation of, 150–151
cutaneous, 152–154, 153f
definition of, 150
mucosal. See Mucosal pemphigoid.
ocular, 158f, 158–159
oral and ocular. See Oral and ocular pemphigoid.

Pemphigus vulgaris
clinical presentation of, 144–145
definition of, 144
diagnostic work-up for, 146
differential diagnosis, 145–146, 155
histopathology of, 146, 147f
oral mucosal lesions associated with, 144–145
pathogenesis of, 144–145
prognosis, 148
treatment of, 146–148

Periadenitis mucosa necrotica recurrens, 936
Periapical cemento-osseous dysplasia, 601, 794, 794f–795f
Periapical granuloma, 601
Perinuclear antineutrophil cytoplasmic antibodies, 203
Periodontitis

juvenile, 199–201, 200f
rapidly progressive, 200

Peripheral ameloblastoma, 681f, 681–682, 682f, 700f
Peripheral giant cell proliferation, 25f–26f, 25–27
Peripheral odontogenic fibroma, 700f, 709–710, 710f
Peripheral ossifying fibroma, 24–25, 24f–25f
Persistent lingual thyroid gland, 211–212, 212f
Peutz, Johannes L. A., 949
Peutz-Jeghers syndrome, 746–748
Pheochromocytoma, 434
Phlebolith, 459, 459f
Phosphate, 817
Picornaviruses, 128
Pigmented basal cell carcinoma, 363, 363f
Pigmented lesions

amalgam tattoo, 745, 745f
causes of, 743
description of, 743
illustration of, 744f
melanocytes, 743–744
melanotic macule, 746, 747f–748f

nevus. See Nevus.
pathogenesis of, 743–744
Peutz-Jeghers syndrome, 746–748

Pilomatricoma, 276–277, 277f
Pilomatrix carcinoma, 378, 378f
Plane xanthoma, 405, 406t
Plasma cell gingivitis, 174f
Plasma cell leukemia, 909
Plasmacytoma, 909
Platelet-derived growth factors, 17
Pleomorphic adenoma

carcinoma ex, 579–581
characteristics of, 262f, 263, 547
clinical presentation of, 548–550, 595f, 598f
computed tomography evaluations, 551f
course of, 554f
diagnostic work-up for, 550
differential diagnosis, 550
histopathology of, 550–551, 552f–553f
malignant, 579–581
prognosis, 551, 554
treatment of, 550

Pleomorphic lipoma, 413
Pleomorphic liposarcoma, 495, 495f
Pleomorphic malignant mesenchymal cells, 859f
Pleomorphic rhabdomyosarcoma, 503, 504f
Plexiform neurofibroma, 427f
Plexiform unicystic ameloblastoma, 676
Plummer-Vinson syndrome, 103–105, 104f
Plunging ranula, 531, 533–534, 534f
Pneumonia, 298
Polymorphous low-grade adenocarcinoma, 575–577, 

575f–577f
Polyposis, 827–828
Polyps, 746, 827–828
Postmenopausal desquamative gingivitis, 937
Prednisone

for erythema nodosum leprosum, 47
for giant cell arteritis, 206–207
regimens for, 207–208
for sarcoidosis, 51

Prepubertal periodontitis, 200
Primary herpetic gingivostomatitis, 118–120, 119f
Primary hyperparathyroidism

clinical presentation of, 775
diagnostic work-up for, 776
differential diagnosis, 776
histopathology of, 776f, 776–777
hypercalcemia caused by, 775, 816
pathogenesis of, 775
prognosis, 777
treatment of, 777

Primary intraosseous carcinoma de novo, 686–687, 688f
Primary intraosseous carcinoma ex odontogenic cyst, 686, 

687f
Primitive neuroectodermal tumors, 861
Prognathism

in Beckwith-Wiedemann syndrome, 252, 253f
in ectodermal dysplasia, 257, 257f

Progressive systemic sclerosis
CREST syndrome, 181–183, 182f–183f, 228
definition of, 181
diagnostic work-up, 184
differential diagnosis, 185
diffuse, 183–184, 184b, 185f
histopathology of, 185, 185f
treatment of, 185–186, 186f

Proliferative periostitis, osteomyelitis with, 64–66, 65f

Proliferative verrucous leukoplakia
Candida sp. and, 325
clinical presentation of, 314f, 325–326, 327f, 329f
course of, 329
diagnostic work-up for, 328
differential diagnosis, 313–314, 326
epidemiology of, 325
histopathology of, 326f, 328
prognosis, 329
treatment of, 328

Protease inhibitors, 134–135
Proteus syndrome, 427
Pseudomembranous candidiasis, 98–99, 99f
Psoriasis, 222f–223f, 222–224
PSS. See Progressive systemic sclerosis.
Purified protein derivative, 40
Pustular psoriasis, 222
PVL. See Proliferative verrucous leukoplakia.
Pyogenic granuloma, 22–23, 23f

 R
Radiation sarcoma, 867f–868f, 867–869
Radiation therapy. See Radiotherapy.
Radicular cyst

characteristics of, 646f
clinical presentation of, 600–601, 601f
diagnostic work-up for, 602
differential diagnosis, 601–602
histopathology of, 602–603, 602f–603f
pathogenesis of, 600–601
prognosis, 603–604

Radiolucent lesions, 9–11, 10f
Radiopaque lesions, 11f, 11–12
Radiosensitizers, 309
Radiotherapy

complications of
caries, 384f, 384–385, 505f
description of, 298
dysphagia, 385–386
fibrosis, 387f
mandible growth, 386, 386f
mucositis, 383, 894
osteoradionecrosis. See Osteoradionecrosis.
trismus, 387, 387f
xerostomia, 384–385, 384f–385f

drug enhancement, 309
external beam, 381, 382f
hyperbaric oxygen therapy, 390–391
hyperfractionated, 309
indications

adenoid cystic carcinoma, 574
basal cell carcinoma, 370
erythroplakia-leukoplakia, 317
Ewing sarcoma, 860
fibrous dysplasia, 792
Gorham-Stout disease, 38
Hodgkin lymphoma, 892, 893f
liposarcoma, 495–496
mucoepidermoid carcinoma, 568
mycosis fungoides, 915
parotitis, 546
squamous cell carcinoma of palate, 348
verrucous carcinoma, 325

intensity modulated, 309, 309f
interstitial, 307–308, 381
myositis ossificans progressiva, 37
neutron beam, 382f, 383
oxygen enhancement during, 309
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patient management, 388–390, 389f
postsurgical, 304–305
principles of, 305, 306f, 307
radiosensitizers, 309
supervoltage irradiation, 307
tissue injury caused by, 305, 306f, 307, 307f, 379–380
tolerance doses, 307
tumor sensitivity to, 305, 305t

Ramon syndrome, 784, 784f–785f
Ramsay Hunt, James, 949
Ramsay Hunt syndrome, 123, 123f
Ranulas

clinical presentation of, 530–531, 531f
diagnostic work-up for, 532–534
differential diagnosis, 532
plunging, 531, 533–534, 534f
treatment of, 532–534, 533f–534f

Rapidly progressive periodontitis, 200
Raynaud phenomenon, 178, 181, 184
Reactive arthritis, 195–197
Reed Mendenhall, Dorothy, 949
Reed-Sternberg cell, 888–889, 889f, 890
Reiter, Hans Conrad Julius, 950
Reiter syndrome, 937. See also Reactive arthritis.
Rendu, Henri Jules Louis Marie, 950
Rendu-Osler-Weber syndrome. See Hereditary 

hemorrhagic telangiectasia.
Resection

arteriovenous hemangioma treated using, 450f, 450–451
continuity, 720–726, 722f–723f, 725f
definition of, 719
mandibular, 300–301, 301f–302f
odontogenic keratocyst treated using, 620, 621f
peripheral, 719, 726–729

Residual cyst, 604f, 604–605
Retinal anlage tumor, 934. See also Melanotic 

neuroectodermal tumor of infancy.
Retromolar trigone squamous cell carcinoma, 343, 343f
Reverse smoking, 293f
Rhabdomyoma

adult type, 440, 441f
clinical presentation of, 440
diagnostic work-up for, 440
differential diagnosis, 440
fetal type, 440
genital, 440
histopathology of, 440, 441f
pathogenesis of, 440
prognosis, 441

Rhabdomyosarcoma
alveolar, 503, 503f
clinical presentation of, 501, 502f
diagnostic work-up for, 502
differential diagnosis, 501–502
embryonal, 502–503, 503f
histopathology of, 502–504
pathogenesis of, 501
pleomorphic, 503, 504f
prognosis, 504–505
staging of, 504t
treatment of, 504

Rheumatic fever, 91–92
Rheumatic heart disease, 92–93
Rhinoscleroma, 96–97, 97f
Richter syndrome, 882
Romberg, Moritz Heinrich, 950
Romberg syndrome. See Hemifacial atrophy.
Rosenthal, Curt, 951

Round cell liposarcoma, 495
Rubella, 142
Rubeola. See Measles.
Rushton bodies, 603, 603f
Rutherfurd syndrome, 226

 S
Salivary duct carcinoma, 583–585, 584f
Salivary glands

adenoid cystic carcinoma of. See Adenoid cystic 
carcinoma.

canalicular adenoma, 558–559, 559f
development of, 547, 548f
intraductal papilloma, 562, 562f
inverted ductal papilloma, 561–562, 562f
lingual, depression of, 213–215, 214f
mucoepidermoid carcinoma of. See Mucoepidermoid 

carcinoma.
mumps, 517–518, 518f
myoepithelioma, 554–555, 555f
oncocytoma, 559–560, 560f
pleomorphic adenoma. See Pleomorphic adenoma.
sialolithiasis. See Sialolithiasis.
surgery of

hemimaxillectomy, 588f–591f, 588–591
palatectomy, 587, 587f
soft tissue excisions, 591, 591f
soft tissue palatal excision, 585, 586f

tumors of, 547. See also specific tumor.
Warthin tumor, 550, 555–557, 556f–557f

Salivary retention phenomenon
histopathology of, 535, 535f
mucoceles

clinical presentation of, 530, 530f
diagnostic work-up for, 532
differential diagnosis, 532
histopathology of, 535f
maxillary sinus, 537f, 537–538

ranulas
clinical presentation of, 530–531, 531f
diagnostic work-up for, 532–534
differential diagnosis, 532
plunging, 531, 533–534, 534f
treatment of, 532–534, 533f–534f

sialoceles
clinical presentation of, 531f, 531–532
diagnostic work-up for, 534–535
differential diagnosis, 532
treatment of, 534–535

Sarcoidosis
clinical presentation of, 48
diagnostic work-up for, 48–51
differential diagnosis, 48
histopathology of, 51
laboratory tests, 50
pathogenesis of, 48
prognosis for, 51
radiographs of, 49, 49f
treatment of, 51

Sarcoma
alveolar soft part, 513–514, 514f
angiosarcoma, 507f, 507–508
chondrosarcoma. See Chondrosarcoma.
Ewing. See Ewing sarcoma.
fibrosarcoma. See Fibrosarcoma.
Kaposi. See Kaposi sarcoma.
leiomyosarcoma, 506f, 506–507
liposarcoma. See Liposarcoma.

osteosarcoma. See Osteosarcoma.
radiation, 867f–868f, 867–869
rhabdomyosarcoma. See Rhabdomyosarcoma.
synovial, 514–515, 515f–516f

Scarlet fever, 71f, 71–72
Schmorl, Christian Georg, 951
Schwann, Theodor, 951
Schwann cells, 416f–417f, 418, 423
Schwannoma

clinical presentation of, 416, 416f
diagnostic work-up for, 417f, 417–418
differential diagnosis, 416–417
epidemiology of, 416
histopathology of, 418, 419f
in neurofibromatosis type II, 425
pathogenesis of, 418f
prognosis, 418
treatment of, 417–418

Sclerosing basal cell carcinoma, 364, 364f
Scrofula, 41, 42f, 339
Scrotal tongue, 53, 53f
Sebaceous adenoma, 284–285, 285f, 562–563, 563f
Sebaceous carcinoma, 378, 378f
Sebaceous glands, 273
Sebaceous lymphadenoma, 562–563, 563f
Seborrheic dermatitis, 223
Seborrheic keratosis

acanthotic, 270
adenoid, 270
clinical presentation of, 269, 270f
diagnostic work-up, 269–270
differential diagnosis, 269
histopathology of, 270, 270f
hyperkeratotic, 270
irritated, 270
treatment of, 271

Secondary hyperparathyroidism, 777–778, 778f, 800, 816
Segmental odontomaxillary dysplasia, 792–793, 793f
Septal papillomas, 267
Serres, Antoine Étienne Renaud Augustin, 952
Sexually transmitted diseases

condyloma acuminatum, 137f–138f, 137–139
gonorrhea, 84–85, 85f
syphilis. See Syphilis.

Sézary syndrome, 912. See also Mycosis fungoides.
Sharpey, William, 952
Sialadenitis, submandibular gland, 542–544, 543f–544f
Sialadenoma papilliferum, 560–561, 561f
Sialoceles

clinical presentation of, 531f, 531–532
diagnostic work-up for, 534–535
differential diagnosis, 532
treatment of, 534–535

Sialodochoplasty, 539
Sialolithiasis

clinical presentation of, 538
computed tomography evaluations, 539, 539f
diagnostic work-up for, 539
differential diagnosis, 538–539
histopathology of, 540–541, 541f
pathogenesis of, 538
prognosis, 541
treatment of, 539–540

Sialoliths, 538f–541f, 540
Sialo-odontogenic cyst. See Glandular odontogenic cyst.
Sialosis, 520–521, 520f–521f
Sickle cell anemia, 819–820, 820f
Sickle cell trait, 820
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Sinonasal papillomas, 266–268, 267f
Sinus

mucoceles in, 537f
mucous cysts of, 537–538
squamous cell carcinoma of, 351f, 351–352, 352t

Sinus polyps, 537
Sjögren, Henrik Samuel Conrad, 952
Sjögren syndrome

clinical presentation of, 524–525, 525f
description of, 522
diagnostic work-up for, 525–526, 526f
differential diagnosis, 525
epidemiology of, 524
histopathology of, 526–528, 527f
lymphoma progression of, 528
parotid enlargement associated with, 524f–525f
pathogenesis of, 524–525
prognosis, 528
treatment of, 528

Skin
anatomy of, 768f
cross section of, 272f
cylindroma of, 282–284, 283f–284f
Ehlers-Danlos syndrome effects, 245, 245f
leiomyoma, 441
leishmaniasis of, 117
nevus of, 754, 754f
psoriasis of, 222f–223f, 222–224
sarcoidosis of. See Sarcoidosis.
squamous cell carcinoma of, 372f–374f, 372–375
tuberculosis of, 45

Skin appendage(s)
apocrine glands, 272, 272t
eccrine sweat glands, 271–272, 272f
exocrine glands, 272t
hair follicles, 271
sebaceous glands, 273
tumors

description of, 271
pilomatricoma, 276–277, 277f
trichilemmoma, 275–276, 276f
trichoepithelioma, 273–275, 275f
trichofolliculoma, 273, 274f

SLE. See Systemic lupus erythematosus.
Small lymphocytic lymphoma, 897f, 897–898
Smokeless tobacco

cancer and, 290, 291
forms of, 318
keratosis, 318–320, 319f
lesions associated with, 320f

Smokers’ melanosis, 748–749, 749f
Snuff-dipper’s pouch, 319, 319f
Soft palate

mass lesions of, 12
necrotizing sialometaplasia of, 528–530
pleomorphic adenoma in, 549, 549f
squamous cell carcinoma of, 347f–350f, 347–351

Solitary fibrous tumor, 408–409, 409f
Solitary lipoma, 412, 414
Solitary myeloma, 909
Specimens

frozen section, 2–3, 3f
processing of, 4–5, 887–888

Spindle cell ameloblastoma, 679, 679f
Spindle cell lipoma, 413
Spiradenoma, eccrine, 280, 281f
Spitz, Sophie, 952
Spitz nevus, 758f, 758–759

Squamous cell carcinoma
alveolar ridge, 345–347, 346f
basaloid, 340f
buccal mucosa, 342
clinical features of, 263, 263f
description of, 287
diagnosis of

biopsy, 331–332
computed tomography, 330
examination, 329–330, 330f
histopathologic findings, 332–333, 332f–334f

floor of mouth, 341f, 341–342
gingiva, 344f–345f, 344–345
lips

clinical presentation of, 333
diagnostic work-up for, 334
differential diagnosis, 333–334
histopathology of, 334f, 334–335
pathogenesis of, 333
prognosis, 336
treatment of, 335–336, 335f–336f

maxillary sinus, 351f, 351–352, 352t
metastatic, 15, 287, 288f, 295, 330
mortality rate, 296
palate, 347f–350f, 347–351
recurrence of, 391t
retromolar trigone, 343, 343f
skin, 372–375
smoking and, 291–293
staging of, 330–331, 331t
tongue

oral, 337–338, 337f–338f
pharyngeal, 339–340, 339f–340f

tonsillar pillar, 343
Squamous odontogenic tumor, 697–698, 697f–698f, 700f
Squamous papilloma, 265–266, 266f
Stain

hematoxylin & eosin, 4–5
periodic acid–Schiff, 68, 150f
Ziehl-Neelsen, 40, 47, 47f

Staphylococcus aureus septicemia, 148
Stem cells

cancer, 288
mesenchymal, 489f, 832f

Stensen, Niels, 953
Stevens-Johnson syndrome, 168–170
Stomatitis

aphthous, 191–193, 192f–193f
chronic ulcerative, 164
nicotinic, 317–318, 318f

Stratified squamous epithelium, 151f
Streptococcal pharyngitis, 72, 84
Sturge, William Allen, 953
Sturge-Weber anomaly. See Encephalotrigeminal 

angiomatosis.
Subacute bacterial endocarditis. See Infective endocarditis.
Sublingual gland depression, 213–215, 214f
Submandibular gland

depression of, 213
sialadenitis of, 542–544, 543f–544f

Submucous fibrosis, 320–323, 321f–322f
Sulfur granules, 68, 68f
Superficial spreading melanoma, 764, 765f, 769f
Supervoltage irradiation, 307
Suppurative osteomyelitis

clinical presentation of, 56, 57f
definition of, 56
differential diagnosis, 58

histopathology of, 58, 59f
prognosis, 60
radiographic findings, 58
treatment of, 58, 60, 60f

Sural nerve graft, 737f
Sweat glands, eccrine

anatomy of, 278f
chondroid syringoma, 279, 280f
description of, 271–272, 272f
eccrine syringoma, 278, 279f
tumors of, 278–282

Syndrome of inappropriate antidiuretic hormone, 299
Synovial chondromatosis, 848–849, 848f–849f
Synovial sarcoma, 514–515, 515f–516f
Syphilis

chancres associated with, 79, 79f
clinical presentation of, 79–81
congenital, 80
diagnostic work-up for, 82
differential diagnosis, 81–82
epidemiology of, 81
histopathology of, 82–83, 83f
prognosis, 83
secondary, 79
treatment of, 83

Syringoma
chondroid, 279, 280f
eccrine, 278, 279f
malignant. See Microcystic adnexal carcinoma.

Systemic drug reactions
antigen-antibody complexes, 172
clinical presentation of, 171–172
cytotoxic, 172, 173f
drugs that cause, 172, 173f
histamine release, 171
IgE-mediated reactions, 171
lichenoid, 171

Systemic lupus erythematosus
American College of Rheumatology criteria, 178b
autoantibodies in, 179t
clinical presentation of, 177–179
cutaneous findings, 177f–178f
diagnostic work-up, 179
differential diagnosis, 179
epidemiology of, 177
histopathology of, 179–180, 180f
oral lesions associated with, 178f
pathogenesis of, 178–179
prognosis, 180
treatment of, 180

Systemic sclerosis
localized, 181
progressive. See Progressive systemic sclerosis.

 T
T-cell–mediated immune reactions, 173
Tattoo, amalgam, 745, 745f
T-cell lymphomas

anaplastic large-cell lymphoma, 911f, 911–912
classification of, 896b
description of, 883
extranodal, 909–911, 910f

Technetium-99 methylene diphosphate, 330
Teeth

odontogenesis of, 669
odontogenic keratocyst placement near, 624, 624f

Telangiectasia, hereditary hemorrhagic, 227–228, 227f–228f
Teratoid cyst, 648f, 663f–664f, 663–664
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Teratomas, 261, 261f, 663f–664f, 663–664
Tetanus, 89–90
Thrush. See Pseudomembranous candidiasis.
Thyroglossal tract cyst, 647f, 652–655, 653f–654f
Thyroid gland

medullary carcinoma of, 434
persistent lingual, 211–212, 212f

Tobacco
smokeless. See Smokeless tobacco.
smoking of, 289f, 290t, 290–293

Tongue
black hairy tongue, 85, 85f
glossitis. See Glossitis.
neuroma of, 435f
pharyngeal, 339–340, 339f–340f
squamous cell carcinoma of, 337–338, 337f–338f

Tonsillar pillar squamous cell carcinoma, 343
Touton, Karl, 953
Traumatic bone cyst, 599, 938. See also Idiopathic bone 

cavities.
Traumatic eosinophilic granuloma, 27–28, 27f–28f
Traumatic myositis ossificans, 32–34, 33f–35f
Treacher Collins syndrome, 247–248, 248f
Trichilemmal/pilar/isthmus-catagen cyst, 660, 660f
Trichilemmoma, 275–276, 276f
Trichodental syndrome, 258
Trichoepithelioma, 273–275, 275f
Trichofolliculoma, 273, 274f
Trigeminal nerve

gate control theory of pain, 431f
neuroanatomy of, 428–430, 429f

Trismus, radiation-induced, 387, 387f
Triton tumor, 496
True cementoma. See Cementoblastoma.
Tuberculosis

isoniazid for, 43–44
oral. See Oral tuberculosis.
skin, 45

Tuberous xanthoma, 404, 406t
Tumor load, 297–298
Tumors

calcified epithelial odontogenic, 640
carotid body, 466–468, 468f
extracranial-primitive neuroectodermal, 500

granular cell
adult, 435–438, 436f, 437f
congenital, 438f, 438–439, 439f

Merkel cell, 375–376, 376f
Triton, 496

Tzanck, Arnault, 954

 U
Ulcerative lesions, 8–9, 9f
Ulcerative stomatitis, chronic, 164
Ulcers

aphthous, 191–193
biopsy of, 9, 9f

Undifferentiated nasopharyngeal carcinoma, 353–354, 354f
Unicystic ameloblastoma, 938. See also Ameloblastoma, in 

situ.

 V
Varicella, 125f, 125–126
Varicella zoster virus, 122
Varix, 463, 463f
Vascular endothelial growth factor, 17
Vascular leiomyoma, 441–442
Verocay, Jose Juan, 954
Verocay body, 419f
Verruciform xanthoma, 265, 268, 268f–269f
Verrucous carcinoma

clinical presentation of, 323, 324f
diagnostic work-up for, 323–324
differential diagnosis, 323, 341
follow-up for, 325
histopathology of, 324f, 324–325
pathogenesis of, 323
prognosis, 325
treatment of, 325

Vesicles
biopsy of, 9, 9f
dermolytic, in scarring epidermolysis bullosa, 254–255, 

255f
infectious mononucleosis, 127f

Visceral leishmaniasis, 117
von Recklinghausen, Friedrich Daniel, 954
von Recklinghausen neurofibromatosis, 422–424, 423f–424f

 W
Waldeyer’s ring, 884, 885f
Warthin, Aldred Scott, 955
Warthin tumor, 550, 555–557, 556f–557f, 578
Weber, F. Parkes, 955
Weber-Ferguson incision, 588, 589f, 739f–741f, 740
Wegener, Friedrich, 955
Wegener granulomatosis, 202–205, 203f–204f
Wharton, Thomas, 955
White sponge nevus, 218, 218f
Wickham, Louis Frédéric, 956
Wickham striae, 161, 162f
Witkop tooth-nail syndrome, 258
Wound healing, 19f
Wright, James Homer, 956

 X
Xanthelasma, 405, 405f, 406t
Xanthogranuloma, juvenile, 407–408, 407f–408f
Xanthoma

cutaneous, 404–405
deep, 405, 406t
definition of, 404
diagnostic work-up for, 406–407
differential diagnosis, 406
eruptive, 404, 406t
histopathology of, 407, 407f
hyperlipidemia and, 405–406, 406t
plane, 405, 406t
treatment of, 406–407
tuberous, 404, 406t

Xerostomia, radiation-induced, 384f, 384–385




