
CHAPTER 10 Epithelial Pathology 355

  Treatment and Prognosis 

 If clinically indicated, conservative surgical excision is the 
treatment of choice for cutaneous blue nevi. Recurrence is 
minimal with this treatment. Malignant transformation to 
melanoma is rare but has been reported. 

 Because an oral blue nevus clinically can mimic an early 
melanoma, biopsy of intraoral pigmented lesions is usually 
advisable.    

   ◆      LEUKOPLAKIA (LEUKOKERATOSIS; 
ERYTHROLEUKOPLAKIA) 

 As originally defi ned by the World Health Organization 
(WHO), oral  leukoplakia  ( leuko   =  white;  plakia   =  patch) 
represents “a white patch or plaque that cannot be charac-
terized clinically or pathologically as any other disease.” Th e 
term is strictly a clinical one and does not imply a specifi c 
histopathologic tissue alteration. 

 Th e defi nition of leukoplakia is unusual in that it makes 
the diagnosis dependent not so much on defi nable appear-
ances as on the  exclusion  of other entities that appear as oral 
white plaques. Such lesions as lichen planus, morsicatio 
buccarum (chronic cheek nibbling), frictional keratosis, 

exhibit mutations in the  GNAQ  gene (which encodes a 
G-protein alpha subunit important for signal transduction 
from cell-surface receptors) and only rarely harbor  BRAF  
mutations. 

  Clinical Features 
 Th e common blue nevus may aff ect any cutaneous or 
mucosal site, but it has a predilection for the dorsa of the 
hands and feet, the scalp, and the face. Mucosal lesions may 
involve the oral mucosa, conjunctiva, and, rarely, sinonasal 
mucosa. Oral lesions almost always are found on the palate. 
Th e lesion usually occurs in children and young adults and 
exhibits a female predilection. It appears as a macular or 
dome-shaped, blue or blue-black lesion smaller than 1 cm 
in diameter ( Fig. 10-54   ). 

 Th e cellular blue nevus is much less common and usually 
develops during the second to fourth decades of life, but it 
may be congenital. More than 50% of cellular blue nevi 
arise in the sacrococcygeal or buttock region, although they 
may be seen on other cutaneous or mucosal surfaces. Clini-
cally, this nevus appears as a slow-growing, blue-black 
papule or nodule that sometimes attains a size of 2 cm or 
more. Occasional lesions remain macular.  

  Histopathologic Features 
 Histopathologically, the common blue nevus consists of a 
collection of elongated, slender melanocytes with dendritic 
extensions and numerous melanin granules. Th ese cells are 
located deep within the dermis or lamina propria ( Fig. 
10-55   ) and usually align themselves parallel to the surface 
epithelium. Th e cellular blue nevus appears as a well-
circumscribed, highly cellular aggregate of plump, melanin-
producing spindle cells within the dermis or submucosa. 
More typical pigmented dendritic spindle cells are seen at 
the periphery of the lesion. Occasionally, a blue nevus is 
found in conjunction with an overlying melanocytic nevus, 
in which case the term  combined nevus  is used.  

   •  Fig. 10-54      Blue Nevus.     A well-circumscribed, deep-blue macular 
lesion is seen on palatal mucosa.       

   •  Fig. 10-55      Blue Nevus.      A,  Abundant melanin is seen within 
spindle-shaped melanocytes located relatively deep within the lamina 
propria and parallel to the surface epithelium.  B,  High-power view 
showing heavily pigmented spindle-shaped cells.       
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  Tobacco 
 Among the various proposed contributory factors, tobacco 
smoking appears to be the most closely associated with 
leukoplakia. More than 80% of patients with leukoplakia 
are smokers, and smokers are much more likely to have 
leukoplakia than nonsmokers. Heavier smokers have greater 
numbers of lesions and larger lesions than do light smokers, 
especially after many years of tobacco use. In addition, 
leukoplakias often disappear or become smaller within the 
fi rst year of smoking cessation. 

 Smokeless tobacco use often causes a clinically distinctive 
white oral plaque called  tobacco pouch keratosis  (see  page 
364 ). Th is lesion probably is not a true leukoplakia. In 
contrast, betel quid use (see  page 366 )—with or without 
smokeless tobacco—is associated with true leukoplakia; this 
habit is common in parts of Asia.  

  Alcohol 
 Alcohol exerts a strong synergistic eff ect with tobacco in oral 
cancer development. Nevertheless, there is confl icting evi-
dence as to whether alcohol is associated independently 
with leukoplakia. People who excessively use mouth rinses 
with alcohol content greater than 25% may have grayish 
buccal mucosal plaques, but these lesions are not considered 
true leukoplakias.  

  Sanguinaria 
 Persons who use toothpaste or mouth rinses containing the 
herbal extract, sanguinaria, may develop a true leukoplakia 
called  sanguinaria-associated keratosis.  Th is lesion usually 
arises in the maxillary vestibule or on the maxillary alveolar 
mucosa ( Fig. 10-56   ). More than 80% of individuals with 
maxillary vestibular or alveolar leukoplakia have a history 
of using products that contain sanguinaria, compared with 
3% of the normal population. 

 Th e aff ected epithelium may demonstrate dysplasia iden-
tical to that seen in other leukoplakias, although the poten-
tial for cancer development is uncertain. Th e white plaque 
may persist for years even after the patient stops using the 
product.  

   •  Fig. 10-56      Sanguinaria-associated Keratosis.     Thin white 
plaque on the maxillary alveolar mucosa.       

   Precancer Terminology Used in 
This Text  

 •  BOX  10-3  !

      •      Precancerous lesion (precancer, premalignancy).  A 
benign, morphologically altered tissue that has a greater than 
normal risk of malignant transformation.  

  •      Precancerous condition.  A disease or patient habit that 
does not necessarily alter the clinical appearance of local 
tissue but is associated with a greater than normal risk of 
precancerous lesion or cancer development in that tissue.  

  •      Potentially malignant disorder.  A lesion, disease, or 
condition associated with a greater than normal risk of 
developing malignancy.  

  •      Malignant transformation potential.  The risk of cancer 
being present in a precancerous lesion or condition, either at 
initial diagnosis or in the future (usually expressed in 
percentages). The potential for mucosa without precancerous 
lesions or conditions is called  normal.   

  •      Relative risk.  A specifi c epidemiologic measure of the 
association between exposure to a particular factor and the 
risk of acquiring a disease, expressed as a ratio of the 
incidence or prevalence of a disease among those exposed 
and those not exposed to the factor.      

tobacco pouch keratosis, nicotine stomatitis, leukoedema, 
and white sponge nevus must be ruled out before a clinical 
diagnosis of leukoplakia can be made. As with most oral 
white lesions, the clinical color results from a thickened 
surface  keratin  layer, which appears white when wet, or a 
thickened  spinous  layer, which masks the normal vascularity 
(redness) of the underlying connective tissue. 

 Although leukoplakia does not constitute a specifi c his-
topathologic diagnosis, it is considered a  precancerous  or 
 premalignant lesion  (see  Box 10-3    for defi nitions of these 
and other related terms). Th at is, the frequency of transfor-
mation into malignancy is greater than that for normal or 
unaltered mucosa. 

   Incidence and Prevalence 
 Leukoplakia is by far the most common oral precancer, 
representing 85% of such lesions. In addition, more than 
one-third of oral carcinomas exhibit leukoplakia in close 
proximity. Based on pooled, weighted data from previously 
reported studies, the worldwide prevalence of leukoplakia 
has been estimated to fall within a range of 1.5% to 4.3%. 
Th ere is a strong male predilection (70%), except in regional 
populations in which women use tobacco products more 
than men. A slight decrease in the proportion of aff ected 
males, however, has been noted over the past half century. 
Th e disease is diagnosed more frequently now than in the 
past, probably because of an enhanced awareness among 
health professionals (rather than because of a real increase 
in frequency).  

  Cause 
 Th e cause of leukoplakia remains unknown, although 
hypotheses abound. 
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or become less severely dysplastic after antifungal therapy. In 
some cases, tobacco smoking may cause the leukoplakia and 
also may predispose the patient to develop candidiasis. 

 Th e potential role of HPV in the development of oral 
leukoplakias remains uncertain. Investigators have detected 
HPV DNA about two to four times more often in oral 
leukoplakias than in clinically normal oral mucosa. Never-
theless, the presence of HPV DNA alone cannot exclude 
the possibility of coincidental (or “bystander”) infection. 
Low viral load and frequent absence of viral integration into 
the host genome among many HPV-positive oral precancers 
and cancers bring into question the biological relevance of 
HPV infection in these lesions. Also problematic is the fact 
that HPV is found more frequently in homogeneous leu-
koplakias than in non-homogeneous leukoplakias, whereas 
non-homogeneous lesions are more likely to undergo malig-
nant transformation (see later).  

  Trauma 
 Several keratotic lesions, which until recently had been 
viewed as variants of leukoplakia, are now considered not 
to be precancers. Nicotine stomatitis is a generalized white 
palatal alteration that seems to be a hyperkeratotic response 
to the heat generated by tobacco smoking (usually a pipe), 
rather than a response to the carcinogens within the smoke 
(see  page 368 ). Its malignant transformation potential is so 
low as to be about the same as that of normal palatal 
mucosa. 

 In addition, chronic mechanical irritation can produce a 
white lesion with a roughened keratotic surface, termed 
 frictional keratosis.  Although this lesion clinically appears 
similar to true leukoplakia, it is now thought to be no more 
than a normal hyperplastic response (similar to a callus on 
the skin). Keratoses of this type are readily reversible after 
elimination of the trauma, and obviously traumatic 
lesions—such as linea alba (see  page 259 ), morsicatio (see 
 page 259 ), and toothbrush gingival “abrasion”—have not 
been documented to transform into malignancy. In addi-
tion, the presence of dentures or broken and missing teeth 
has not been shown to increase cancer risk. Alveolar ridge 
keratoses ( Fig. 10-58   )—involving the retromolar pad or 
crest of an edentulous alveolar ridge—represent another 
form of frictional keratosis caused by masticatory function 
or denture trauma. Frictional keratosis should be diff erenti-
ated from oral precancers.   

  Clinical Features 
 Leukoplakia usually aff ects persons older than 40 years. 
Prevalence increases rapidly with age, especially for males, 
and as many as 8% of men older than 70 years are aff ected 
( Fig. 10-59   ). Th e average age (60 years) is similar to that 
for patients with oral cancer; however, in some studies, 
leukoplakia has been found to occur about 5 years earlier 
(on average) than oral squamous cell carcinoma. 

 Approximately 70% of oral leukoplakias are found on 
the lip vermilion, buccal mucosa, and gingiva. Lesions on 

  Ultraviolet Radiation 
 UV radiation is a causative factor for leukoplakia of the 
lower lip vermilion. Such lesions typically represent actinic 
cheiloses (see  page 370 ). Immunocompromised persons, 
such as transplant patients, are especially prone to develop-
ing leukoplakia and squamous cell carcinoma of the lower 
lip vermilion.  

  Microorganisms 
 Several microorganisms have been implicated in the etiol-
ogy of leukoplakia.  Treponema pallidum,  for example, pro-
duces glossitis in the late stage of syphilis, with or without 
the arsenic therapy in popular use before the advent of 
modern antibiotics. Th e tongue is stiff  and frequently has 
extensive dorsal leukoplakia. 

 Tertiary syphilis is rare today, but oral infection by 
 Candida albicans  is not.  C. albicans  can colonize the keratin 
layer of the oral mucosa, often producing a thick, granular, 
red and white plaque ( Fig. 10-57   ). Th e terms  candidal leu-
koplakia  and  candidal hyperplasia  have been used to 
describe such a lesion, and biopsy may show epithelial dys-
plasia or hyperplasia. It is unknown whether this yeast pro-
duces dysplasia or secondarily infects previously altered 
epithelium; however, some of these lesions disappear, shrink, 

   •  Fig. 10-57      Candidal Leukoplakia.      A,  Well-circumscribed red and 
white plaque on the anterior fl oor of mouth, which showed candidal 
infestation on cytology smears.  B,  After antifungal therapy, the ery-
thematous component resolved, resulting in a homogeneous white 
plaque.       
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Th in leukoplakia may disappear or continue unchanged and 
seldom shows dysplasia on biopsy. For tobacco smokers who 
do not reduce their habit, as many as two-thirds of such 
lesions enlarge and progress to a stage called  homogeneous  
or  thick leukoplakia,  characterized by a thickened, leath-
ery, distinctly white plaque with deepened fi ssures ( Figs. 
10-60    and  10-61   ). Most remain indefi nitely at this stage. 
However, as many as one-third regress or disappear. Some 
lesions develop increased surface irregularities and are called 
 granular  or  nodular leukoplakia  ( Figs. 10-62   ). Lesions 
with sharp or blunt, wartlike projections are called  verru-
cous  or  verruciform leukoplakia.  

 A special high-risk form of leukoplakia,  proliferative 
verrucous leukoplakia (PVL),  is characterized by the 
development of multiple, slowly spreading, keratotic plaques 
with rough surface projections ( Figs. 10-63    and  10-64   ). Th e 
relationship of PVL to cases described as  verrucous leukopla-
kia  is uncertain. Th e gingiva frequently is involved, but 
other sites may be aff ected as well. Although the lesions 
typically begin as simple, fl at hyperkeratoses that are 

the tongue, lip vermilion, and oral fl oor, however, account 
for more than 90% of those that show dysplasia or carci-
noma. Among betel quid users, the buccal mucosa and 
commissure are the major sites for leukoplakia harboring 
carcinoma. 

 Individual lesions may have a varied clinical appearance 
and tend to change over time. Early, mild, or  thin leuko-
plakia  appears as a fl at to slightly elevated, gray or white 
plaque, which may be somewhat translucent, fi ssured, or 
wrinkled. It is usually soft with sharply demarcated borders, 
but occasionally it may blend gradually into normal mucosa. 

   •  Fig. 10-58      Frictional Keratosis.     There is a rough, hyperkeratotic 
change to the posterior mandibular alveolar ridge (“alveolar ridge kera-
tosis”), because this area is now edentulous and becomes traumatized 
from mastication. Such frictional keratoses should resolve when the 
source of irritation is eliminated and should not be mistaken for true 
leukoplakia.       

   •  Fig. 10-59      Leukoplakia.     Age-specifi c prevalence (number of new 
cases per 1000 adults examined at various ages) for oral leukoplakia 
demonstrates increasing prevalence with increasing age, especially for 
men.       
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   •  Fig. 10-60      Homogeneous or Thick Leukoplakia.     A diffuse, cor-
rugated white patch on the right ventral surface of the tongue and fl oor 
of mouth.       

   •  Fig. 10-61      Homogeneous or Thick Leukoplakia.     Extensive 
buccal mucosal lesion with uneven whiteness and fi ssures. Moderate 
epithelial dysplasia was noted on histopathologic evaluation, and 
squamous cell carcinoma later developed in this area.       
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despite therapy. PVL is unusual among the leukoplakia 
variants in having a strong female predilection (1 : 4 male-
to-female ratio) and minimal association with tobacco use. 

 Leukoplakia may become dysplastic or even malignant, 
with no change in its clinical appearance. However, some 
lesions eventually demonstrate scattered patches of redness, 
called  erythroplakia  (see  page 363 ). Such areas usually 
represent sites in which epithelial cells are so immature or 
atrophic that they can no longer produce keratin. Th is 
intermixed red-and-white lesion, called  erythroleukopla-
kia  or  speckled leukoplakia,  frequently exhibits advanced 
dysplasia on biopsy ( Fig. 10-65   ). 

 Many leukoplakic lesions are a mixture of the previously 
mentioned phases or subtypes.  Figs. 10-66    and  10-67    
provide a clinical and graphic representation of such a 
lesion. Biopsies should be taken from areas of a lesion most 
likely to harbor dysplasia or carcinoma (i.e., areas with a 
clinical appearance similar to those toward the right in  Fig. 
10-67 ). 

 Over the years, several new techniques (such as vital dyes, 
brush cytology, chemiluminescence, and autofl uorescence) 
have been proposed to aid in the identifi cation or diagnosis 
of premalignant and malignant oral lesions. However, there 

indistinguishable from ordinary leukoplakia, PVL exhibits 
persistent growth, eventually becoming exophytic and ver-
rucous. As the lesions progress, they may go through a stage 
indistinguishable from  verrucous carcinoma  (see  page 
389 ), but they later usually develop dysplasia and transform 
into full-fl edged  squamous cell carcinoma  (often within 8 
years of initial PVL diagnosis). Th ese lesions rarely regress 

   •  Fig. 10-62      Granular Leukoplakia.     Focal leukoplakic lesion with a 
rough, granular surface on the posterior lateral border of the tongue. 
Biopsy revealed early invasive squamous cell carcinoma.       

   •  Fig. 10-63      Proliferative Verrucous Leukoplakia (PVL).      A,  
Diffuse, corrugated, white lesions of the buccal and palatal mucosa. 
 B,  Thickened, corrugated, white lesion involving the palate, alveolar 
ridge, and lingual marginal gingiva.       
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   •  Fig. 10-64      Proliferative Verrucous Leukoplakia (PVL).      A,  An 
elderly white female developed extensive leukoplakia with rough 
surface projections on the buccal mucosa and mandibular alveolar 
ridge.  B,  After failing to comply with a recommendation for biopsy, the 
same patient returned 2 years later with a verrucous carcinoma.       
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 Th e keratin layer may consist of parakeratin  (hyperpara-
keratosis),  orthokeratin  (hyperorthokeratosis),  or a com-
bination of both ( Fig. 10-68   ). With parakeratin, there is no 
granular cell layer and the epithelial nuclei are retained in 
the keratin layer. With orthokeratin, the epithelium dem-
onstrates a granular cell layer, and the nuclei are lost in the 
keratin layer. 

 Verrucous leukoplakia has papillary or pointed surface 
projections, varying keratin thickness, and broad, blunted 
rete ridges. It may be diffi  cult to diff erentiate from early 
verrucous carcinoma. 

 Th e microscopic appearance of PVL varies by lesion 
stage. Early PVL appears as a benign hyperkeratosis that is 

is currently insuffi  cient evidence to support the use of such 
technologies in routine practice, and careful clinical evalu-
ation with directed conventional biopsy remains the gold 
standard for assessment of oral leukoplakia (see  Fig. 10-98 ).  

  Histopathologic Features 
 Microscopically, leukoplakia is characterized by a thickened 
keratin layer of the surface epithelium  (hyperkeratosis),  
with or without a thickened spinous layer  (acanthosis).  
Some leukoplakias demonstrate surface hyperkeratosis but 
show atrophy or thinning of the underlying epithelium. 
Frequently, variable numbers of chronic infl ammatory cells 
are noted within the subjacent connective tissue. 

   •  Fig. 10-65      Erythroleukoplakia.     Red and white lesion of the lateral 
border of the tongue. Biopsy revealed carcinoma  in situ.        

   •  Fig. 10-66      Leukoplakia.     Extensive ventral and lateral tongue 
lesion with areas representing various possible phases or clinical 
appearances (compare with  Fig. 10-67 ).       

   •  Fig. 10-67      Leukoplakia.     Composite representation of the various phases or clinical appearances of 
oral leukoplakia, with anticipated underlying histopathologic changes. Lesions have increasing malignant 
transformation potentials as their appearances approach those toward the right.      (From Bouquot JE, 
Gnepp DR: Laryngeal precancer—a review of the literature, commentary and comparison with oral leu-
koplakia,  Head Neck  13:488-497, 1991.)   
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 Th e grade of epithelial dysplasia refers to its “severity” or 
intensity.  Mild epithelial dysplasia  refers to alterations 
limited principally to the basal and parabasal layers ( Fig. 
10-69   ).  Moderate epithelial dysplasia  demonstrates 
involvement from the basal layer to the midportion of the 
spinous layer ( Fig. 10-70   ).  Severe epithelial dysplasia  
demonstrates alterations from the basal layer to a level above 
the midpoint of the epithelium ( Fig. 10-71   ). Sometimes 
dysplasia may extend down the duct of a minor salivary 
gland, especially in lesions of the fl oor of the mouth ( Fig. 
10-72   ); such cases exhibit an increased risk for recurrence. 

  Carcinoma  in situ   is defi ned as dysplasia involving the 
entire thickness of the epithelium (i.e., extending from the 
basal layer to the surface or “top-to-bottom” change) ( Fig. 
10-73   ). Th ere may or may not be a thin layer of keratin on 
the surface. Th e epithelium may be hyperplastic or atrophic. 
Some authorities consider carcinoma  in situ  to be a precan-
cerous lesion, whereas others believe that it represents a 
genuine malignancy discovered before invasion. Regardless, 
an important feature of carcinoma  in situ  is absence of 
invasion, and without invasion, metastasis cannot occur. 

indistinguishable from conventional leukoplakia. With 
time, the condition progresses to a papillary, exophytic pro-
liferation that is similar to localized lesions of verrucous 
leukoplakia (or what is sometimes termed  verrucous hyper-
plasia ). In later stages, this papillary proliferation exhibits 
downgrowth of well-diff erentiated squamous epithelium 
with broad, blunt rete ridges and is indistinguishable from 
verrucous carcinoma. In the fi nal stages, the epithelium 
becomes frankly invasive and less diff erentiated, transform-
ing into full-fl edged squamous cell carcinoma. Th e diagno-
sis of PVL requires careful correlation of the variable clinical 
and microscopic fi ndings. 

 Epithelial dysplasia or carcinoma is found in only about 
5% to 25% of oral leukoplakias. Dysplastic changes typi-
cally begin in the basilar and parabasilar portions of the 
epithelium. Th e more dysplastic the epithelium becomes, 
the more the atypical epithelial changes extend to involve the 
entire thickness of the epithelium. Th e histopathologic alter-
ations of dysplastic epithelial cells are similar to those of 
squamous cell carcinoma and may include the following:
   •     Enlarged nuclei and cells  
  •     Large and prominent nucleoli  
  •     Increased nuclear-to-cytoplasmic ratio  
  •     Hyperchromatic (excessively dark-staining) nuclei  
  •     Pleomorphic (abnormally shaped) nuclei and cells  
  •     Dyskeratosis (premature keratinization of individual 

cells)  
  •     Increased mitotic activity (excessive numbers of mitoses)  
  •     Abnormal mitotic fi gures (tripolar or star-shaped mitoses 

or mitotic fi gures above the basal layer)    
 In addition, histomorphologic alterations of dysplastic 

epithelium are evident at low-power magnifi cation, includ-
ing the following:
   •     Bulbous or teardrop-shaped rete ridges  
  •     Loss of polarity (lack of progressive maturation toward 

the surface)  
  •     Keratin or epithelial pearls (focal, round collections of 

concentrically layered keratinized cells)  
  •     Loss of typical epithelial cell cohesiveness    

   •  Fig. 10-68      Hyperorthokeratosis.     This medium-power photomi-
crograph demonstrates hyperorthokeratosis with a well-defi ned granu-
lar cell layer on the left side. The right side shows normal parakeratinized 
epithelium without a granular cell layer.       

   •  Fig. 10-69      Mild Epithelial Dysplasia.     Hyperchromatic and slightly 
pleomorphic nuclei are noted in the basal and parabasal cell layers of 
this stratifi ed squamous epithelium.       

   •  Fig. 10-70      Moderate Epithelial Dysplasia.     Dysplastic changes 
extend to the midpoint of the epithelium and are characterized by 
nuclear hyperchromatism, pleomorphism, and cellular crowding.       
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In this light, keratin pearl formation is rare in carcinoma 
 in situ  and may indicate focal invasive squamous cell 
carcinoma.  

  Treatment and Prognosis 
 Because leukoplakia represents a clinical term only, a biopsy 
is required to obtain a histopathologic diagnosis and to 
guide the appropriate management. Biopsies should be 
taken from the clinically most “severe” areas (with features 
toward the right of  Fig. 10-67 ). Multiple biopsies may be 
needed for large or multifocal lesions. 

 Leukoplakia exhibiting moderate epithelial dysplasia or 
worse warrants complete destruction or removal, if feasible. 
Th e management of leukoplakia exhibiting less severe 
change is guided by the lesion size and the response to more 
conservative measures, such as tobacco cessation. Some 
smoking-related leukoplakias with no or minimal dysplasia 
may disappear or diminish in size within 3 months after the 
patient stops smoking. 

 Complete removal can be accomplished with equal eff ec-
tiveness by surgical excision, electrocautery, cryosurgery, or 
laser ablation. An advantage of surgical excision is that it 
allows for optimal tissue preservation for histopathologic 
analysis, whereas the other methods may be preferable in 
some cases for limiting procedure-related morbidity. 

 Even after removal, reported overall recurrence rates 
range from 10% to 35%, and development of additional 
leukoplakias is common. In particular, verruciform or gran-
ular leukoplakias exhibit an 83% recurrence rate and, thus, 
often undergo additional removal or destruction. Neverthe-
less, it is unclear whether surgical excision of leukoplakia 
signifi cantly reduces the risk for developing malignancy. 
Th erefore, even after removal, long-term follow-up is 
extremely important. 

 Although leukoplakia without dysplasia often is not 
excised, clinical evaluation every 6 months is recommended 
because of the possibility of disease progression. Additional 
biopsies are recommended if smoking continues or if the 
clinical changes increase in severity. 

 Reported malignant transformation rates for oral leuko-
plakia vary considerably across studies, although best esti-
mates suggest a malignant transformation rate of less than 
2% per year. Some of this variation may be due to patient 
selection bias, with lower rates typically reported among 
community-based than hospital-based studies. Additional 
confounding factors include variations in diagnostic defi ni-
tions, clinical management, and periods of observation. 
Typically, the latter extend for 5 to 10 years, but several 
studies have observed patients for more than 20 years. Car-
cinomatous transformation usually occurs 2 to 4 years after 
leukoplakia onset, but it may occur within months or after 
decades. 

 Each clinical phase of leukoplakia has a diff erent malig-
nant transformation potential. Th in leukoplakia seldom 
becomes malignant without demonstrating a clinical 
change. In contrast, malignant transformation occurs in 

   •  Fig. 10-71      Severe Epithelial Dysplasia.     Epithelium exhibiting 
marked pleomorphism, hyperchromatism, and scattered mitotic 
fi gures. Atypical cells involve most of the epithelial thickness.       

   •  Fig. 10-72      Ductal Dysplasia.     Salivary gland duct exhibiting squa-
mous metaplasia and dysplasia that originated from an overlying 
surface epithelial dysplasia.       

   •  Fig. 10-73      Carcinoma  in Situ.      Dysplastic changes extend 
throughout the entire thickness of the epithelium.       
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   ◆      ERYTHROPLAKIA (ERYTHROPLASIA; 
ERYTHROPLASIA OF QUEYRAT) 

 Similar to leukoplakia,  erythroplakia  is defi ned as a red 
patch or plaque that cannot be clinically or pathologically 
diagnosed as any other condition. Queyrat originally used 
the term  erythroplasia  to describe a precancerous red lesion 
on the penis. Oral erythroplakia is clinically and histo-
pathologically similar to the genital process. Almost all true 
erythroplakias demonstrate signifi cant epithelial dysplasia, 
carcinoma  in situ,  or invasive squamous cell carcinoma. 
Th e causes of erythroplakia are presumed to be the same as 
those associated with oral squamous cell carcinoma (see 
 page 375 ). 

 Th e estimated point prevalence rate (number of persons 
with active lesions at a given point in time) of oral eryth-
roplakia is 1 per 2500 adults. Th e reported prevalence 
among several large-scale epidemiologic surveys—many of 
which were conducted in Asia and the United States—
ranges from 0.01% to 0.83%. Th e incidence is unknown, 
but the estimated annual incidence for microscopically 
proven oral carcinoma  in situ,  which represents the great 
majority of erythroplakias, is 1.2 per 100,000 population 
in the United States. 

 Erythroplakia also may occur in conjunction with leu-
koplakia (see  page 355 ) and has been found concurrently 
with a large proportion of early invasive oral carcinomas. 
Although erythroplakia is less common than leukoplakia, it 
has a much greater potential to be severely dysplastic at the 
time of biopsy or to develop malignancy later. 

   Clinical Features 
 Erythroplakia is predominantly a disease of middle-aged to 
older adults with no signifi cant gender predilection. In the 
United States, a peak prevalence of 65 to 74 years has been 
reported. In India, the peak prevalence is in a somewhat 
younger age range of 45 to 54 years. Th e fl oor of mouth, 
tongue, and soft palate are the most common sites of 
involvement, and multiple lesions may be present. 

 Th e lesion appears as a well-demarcated, erythematous 
patch or plaque with a soft, velvety texture ( Figs. 10-74    and 
 10-75   ). It is usually asymptomatic and may be associated 
with an adjacent leukoplakia  (erythroleukoplakia)  (see 
 Fig. 10-65 ). Biopsy typically is required to distinguish 
erythroplakia from other conditions with a similar clinical 
appearance, such as nonspecifi c mucositis, candidiasis, pso-
riasis, or vascular lesions.  

  Histopathologic Features 
 According to one large clinicopathologic investigation, 90% 
of erythroplakic lesions histopathologically represent severe 
epithelial dysplasia (see  page 361 ), carcinoma  in situ  (see 
 page 361 ), or superfi cially invasive squamous cell carcinoma 
(see  page 385 ). Th e epithelium lacks keratin production and 

approximately 1% to 7% of homogeneous, thick leukopla-
kias and 4% to 15% of granular or verruciform leukopla-
kias. Erythroleukoplakia carries an average transformation 
potential of 28%, but reported rates vary from 18% 
to 47%. 

 Th e transformation potential of the diff erent phases of 
leukoplakia is related closely to the degree of dysplasia 
present. Lesions with moderate and severe dysplasia report-
edly have malignant transformation potentials of 4% to 
11% and 20% to 43%, respectively. 

 Additional factors associated with an increased risk for 
malignant transformation of leukoplakia include female 
gender, older age, nonsmoking status, lesion persistence for 
several years, extensive lesion size, and involvement of the 
ventrolateral tongue or fl oor of mouth. In particular, leu-
koplakia of the ventrolateral tongue and oral fl oor exhibits 
malignant transformation in 16% to 39% of cases and 47% 
of those occurring in females. 

 Th ere is much interest in the identifi cation of chromo-
somal, genetic, and molecular alterations that may aid in 
predicting the risk of malignant transformation for oral 
leukoplakia. Cytogenetic studies have suggested that loss 
of heterozygosity (LOH) of chromosome arms 3p and 9p 
is associated with increased risk of malignant transforma-
tion, and additional LOH at 4q, 8p, 11q, 13q, and 17p 
further increases this risk. Additional alterations—such as 
microsatellite instability (insertion or deletion of base pairs 
in repetitive stretches of short DNA sequences), increased 
telomerase activity (important for cellular longevity), and 
changes in expression of various molecular markers (e.g., 
p53, survivin, and other regulators of apoptosis; p16 
and other markers of cell cycle regulation; epidermal 
growth factor receptor [EGFR]; matrix metalloproteinases; 
vascular endothelial growth factor)—have exhibited a vari-
able association with histopathologic progression in oral 
premalignant lesions. Despite these interesting observa-
tions, histopathologic grading of dysplasia remains the 
standard method for predicting the risk of progression to 
malignancy. 

 Chemoprevention for oral leukoplakia has been 
attempted but remains experimental. Retinoid-based thera-
pies (e.g., 13-cis-retinoic acid; vitamin A alone or in com-
bination with beta-carotene) have reduced or eliminated 
some leukoplakic lesions in short-term studies. Toxic reac-
tions to systemic retinoids are frequent, however, as is lesion 
recurrence after the conclusion of therapy. Additional 
potential chemopreventive agents of interest include lyco-
pene, cyclooxgenase-2 (COX-2) inhibitors, epidermal 
growth factor receptor (EGFR) inhibitors, green tea poly-
phenols, peroxisome proliferator activator (PPAR)-gamma 
agonists (traditionally used as oral hypoglycemics for diabe-
tes management), and ONYX-015 (an attenuated adenovi-
rus with selectivity for cells harboring  TP53  mutations). 
However, to date there is insuffi  cient evidence to support 
the eff ectiveness of such medical therapies in preventing the 
progression of oral premalignant lesions to squamous cell 
carcinoma.    
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   ◆      SMOKELESS TOBACCO USE AND 
SMOKELESS TOBACCO KERATOSIS 
(SNUFF POUCH; SNUFF DIPPER ’ S LESION; 
TOBACCO POUCH KERATOSIS; SPIT 
TOBACCO KERATOSIS) 

 Th e three main types of smokeless tobacco used in the 
United States include chewing tobacco, dry snuff , and moist 
snuff . Th e latter is most popular, with increasing sales 
over the past few decades due in part to the convenience 
of small, inconspicuous, prepackaged pouches. Chewing 
tobacco often is used by men in conjunction with outdoor 
activities, and dry snuff  is used primarily by women in the 
southern United States. Smokeless tobacco use also has been 
referred to as  spit tobacco use —a term preferred by the US 
federal government in its attempt to diminish the appeal 
of the habit. 

 In the United States, according to the 2011 National 
Survey on Drug Use and Health, approximately 3.2% of 
people (or 8.2 million individuals) 12 years and older use 
smokeless tobacco. Th e highest prevalence rates are seen in 
some Southeastern and Midwestern states. Th e habit is 
especially common among young individuals, with approxi-
mately 13% of male high school students reporting current 
smokeless tobacco use. Th e habit typically is started at 
around 8 to 14 years of age, and rarely is initiated after 20 
years of age. Another national survey detected smokeless 
tobacco lesions of all types in 1.5% (2.9% in males, 0.1% 
in females) of US adolescents and teenagers. As part of its 
 Healthy People 2020  objectives, the US Department of 
Health and Human Services has set a goal to reduce the 
national prevalence of smokeless tobacco use from 2.3% to 
0.3% among adults and from 8.9% to 6.9% among 
adolescents. 

 In India and other Asian countries, smokeless tobacco 
may be combined in a quid with betel leaves, areca nuts, 
and slaked lime. Oral lesions associated with betel quid use 
are described separately (see  page 366 ). 

   Clinical Features 
 Several health and addiction hazards may be associated with 
smokeless tobacco use because of the ready absorption of 
nicotine and other molecules through the oral mucosa. A 
variety of local oral alterations also are found in chronic 
users. One of the most common local changes is painless 
gingival recession in the area of tobacco contact ( Fig. 10-76   ), 
at times accompanied by destruction of the underlying 
facial alveolar bone. Th e severity of the defect correlates 
with the quantity and duration of smokeless tobacco use. 
Although the association between smokeless tobacco and 
gingival recession is well known, there is some variability 
across studies regarding the association between smokeless 
tobacco and periodontal bone loss. Researchers have sug-
gested that this variability may be related to the specifi c type 

often is atrophic, thereby allowing the underlying microvas-
culature to show through and produce a red appearance. 
Th e underlying connective tissue frequently demonstrates 
chronic infl ammation.  

  Treatment and Prognosis 
 Red lesions of the oral mucosa, especially those of the oral 
fl oor and ventrolateral tongue, should be viewed with sus-
picion, and a biopsy should be performed. If a source of 
irritation can be identifi ed and removed, then biopsy may 
be delayed for 2 weeks to allow a clinically similar infl am-
matory lesion time to regress. 

 As with leukoplakia, the treatment of erythroplakia is 
guided by the histopathologic diagnosis. Moderate dysplasia 
or worse typically warrants complete excision or destruction 
(see treatment methods for leukoplakia on  page 362 ). Exci-
sion often is preferred, because it allows for microscopic 
examination to rule out invasive carcinoma. Recurrence and 
multifocal involvement are common; hence, long-term 
follow-up is suggested.    

   •  Fig. 10-74      Erythroplakia.     Erythematous macule on the right 
fl oor of the mouth. Biopsy showed early invasive squamous cell 
carcinoma.       

   •  Fig. 10-75      Erythroplakia.     Well-circumscribed red patch on the 
posterior lateral hard and soft palate.      (From Neville BW, Chi AC, Jeter 
M: Diagnostic challenge: a red lesion on the palate,  J Am Dent Assoc  
137:1537-1538, 2006.)   
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 Smokeless tobacco keratosis usually takes 1 to 5 years to 
develop. Once it occurs, however, the keratosis typically 
remains unchanged indefi nitely unless the daily tobacco 
contact time is altered. In some cases, the lesion gradually 
becomes thickened to the point of appearing leathery or 
nodular ( Fig. 10-78   ).  

  Histopathologic Features 
 Th e histopathologic appearance of smokeless tobacco kera-
tosis is not specifi c. Th e squamous epithelium is hyperkera-
totic and acanthotic, with or without intracellular 
vacuolization or “edema” of glycogen-rich superfi cial cells. 
Parakeratin  chevrons  may be seen as pointed projections 
above or within superfi cial epithelial layers ( Fig. 10-79   ). 
Increased subepithelial vascularity and vessel engorgement 
often are observed. In some cases, an unusual deposition of 
amorphous eosinophilic material is noted within the subja-
cent connective tissue and salivary glands ( Fig. 10-80   ). 
Epithelial dysplasia is uncommon in smokeless tobacco 
keratosis and, when present, is typically mild. Occasionally, 

of smokeless tobacco used or confounding by concurrent 
cigarette smoking. 

 Dental caries also has been reported to be more prevalent 
in smokeless tobacco users, perhaps because of the high 
sugar content of some brands; other reports dispute caries 
susceptibility. Long-term use may lead to localized or gen-
eralized wear of occlusal and incisal surfaces, especially in 
those using the product in dusty environments. A brown-
black extrinsic tobacco stain typically is found on the tooth 
surfaces adjacent to the tobacco. In addition, halitosis is a 
frequent fi nding. 

  Smokeless tobacco keratosis  represents a characteristic 
white or gray plaque involving the mucosa in direct contact 
with snuff  or chewing tobacco. In Western cultures, it 
aff ects 15% of chewing tobacco users and 60% of snuff  
users, if mild examples are included. Lesion development is 
infl uenced most strongly by habit duration and also by the 
brand of tobacco used, early onset of smokeless tobacco use, 
total hours of daily use, amount of tobacco consumed daily, 
and number of sites routinely used for tobacco placement. 
In Western populations, smokeless tobacco keratosis most 
often is noted in young adult men and men older than 65 
years of age; however, in some subpopulations the preva-
lence is greatest among older women. Individual lesions 
begin to develop shortly after heavy tobacco use begins, and 
new lesions seldom arise in persons with a long history 
of use. 

 Th e altered mucosa typically is thin and almost translu-
cent, with an indistinct border ( Fig. 10-77   ). Sometimes 
mild peripheral erythema is present. Upon palpation, the 
lesion may feel soft and velvety. Stretching of the mucosa 
often reveals a distinct “pouch”  (snuff pouch, tobacco 
pouch)  caused by fl accidity in the area of chronic tobacco 
placement. Th e mucosa appears fi ssured or rippled, in a 
fashion resembling the sand on a beach after an ebbing tide. 
Similar alterations can occur when other bulky materials 
(e.g., hard candy, sunfl ower seeds, and beef jerky) are held 
chronically in the vestibule. Induration, ulceration, and 
pain are not associated with this lesion. 

   •  Fig. 10-76      Smokeless Tobacco–related Gingival Recession.   
  Extensive recession of the anterior mandibular facial gingiva.       

   •  Fig. 10-77      Tobacco Pouch Keratosis, Mild.     A soft, fi ssured, 
gray-white lesion of the lower labial mucosa located in the area of 
chronic snuff placement. The gingival melanosis is racial pigmentation 
and not associated with the keratosis.       

   •  Fig. 10-78      Tobacco Pouch Keratosis, Severe.     A somewhat 
leathery, white, fi ssured plaque of the right mandibular vestibule, which 
was located in the area of chronic chewing tobacco placement.       
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however, signifi cant dysplasia or squamous cell carcinoma 
may develop.  

  Treatment and Prognosis 
 Chronic use of smokeless tobacco in the United States is 
considered to be carcinogenic, although the risk is less than 
that associated with cigarette smoking and alcohol abuse. 
Fortunately, the clinical appearance of smokeless tobacco 
keratosis is distinct enough and the malignant transforma-
tion potential is low enough that biopsy is needed for only 
severe or atypical lesions (i.e., those demonstrating an 
intense whiteness, a granular or verruciform clinical appear-
ance, ulceration, mass formation, induration, or hemor-
rhage). Treatment depends on the histopathologic diagnosis. 
Keratoses without dysplasia or malignancy may require only 
continued monitoring and encouraged tobacco cessation. 
Alternating the tobacco-chewing sites between the left and 
right sides will eliminate or reduce the keratotic lesion but 
may result in epithelial alteration or gingival and periodon-
tal diffi  culties in two sites rather than one. 

 Squamous cell carcinoma (see  page 376 ) related to 
smokeless tobacco use typically develops after a latency 
period of several decades. Most such cases represent con-
ventional squamous cell carcinoma, although an uncom-
mon low-grade variant known as  verrucous carcinoma 
(“snuff dipper ’ s” cancer)  (see  page 389 ) also is possible. In 
a review of case control studies performed in the United 
States and Western Europe, the reported relative risk of 
developing oral cancer from chronic smokeless tobacco use 
ranged from less than 2 to 26, with lower risk associated 
with chewing tobacco and moist snuff  and higher risk asso-
ciated with dry snuff . Recent studies from Sweden, however, 
have failed to show an increased risk for users of Swedish 
moist snuff  (also known as  snus ). Many of the early reports 
of malignant transformation described lesions among 
female dry snuff  users in the southern United States. Only 
recently have epidemiologic studies tried to separate the 
various types of smokeless tobacco with respect to their 
carcinogenic potential. 

 Signifi cantly, habit cessation leads to a normal mucosal 
appearance (usually within 2 weeks) in 98% of smokeless 
tobacco keratoses that are not intensely white ( Fig. 10-81   ). 
A lesion that remains after 6 weeks without smokeless 
tobacco contact should be considered a true leukoplakia 
and should be biopsied and managed accordingly (see 
 page 362 ).    

   ◆      ORAL SUBMUCOUS FIBROSIS 

  Oral submucous fi brosis  is a high-risk, precancerous con-
dition characterized by chronic, progressive scarring of the 
oral mucosa. It is seen primarily in the Indian subcontinent, 
Southeast Asia, Taiwan, southern China, Polynesia, and 
Micronesia. Th e condition aff ects more than 5 million 
people in India alone. Cases among Asian communities in 
North America, Europe, and Africa also have been reported. 

   •  Fig. 10-79      Tobacco Pouch Keratosis.     Epithelium exhibiting 
acanthosis, hyperparakeratosis, and “chevron” formation.       

   •  Fig. 10-80      Tobacco Pouch Keratosis.      A,  Low-power view 
showing mild hyperkeratosis and acanthosis. Note linear deposition of 
amorphous, eosinophilic material in the lamina propria above the minor 
salivary glands.  B,  Higher-power view of the amorphous material.       
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infl ammatory cells may promote fi brosis by inducing fi bro-
blast proliferation, upregulating collagen synthesis, and 
downregulating collagenase production. 

   Clinical Features 
 Oral submucous fi brosis often manifests in young adult 
betel quid users. Reported gender predilection varies by 
population. Typical chief complaints include an inability to 
open the mouth  (trismus)  and a generalized oral burning 
sensation  (stomatopyrosis)  with intolerance to spicy foods. 
An interincisal distance of less than 20 mm is considered 
severe; in advanced cases, the jaws may be inseparable. 

 Vesicles, petechiae, melanosis, xerostomia, and stomato-
pyrosis are usually the fi rst signs and symptoms. Th e buccal 
mucosa, retromolar area, and soft palate are the most com-
monly aff ected sites. Subsequently, the mucosa develops a 
blotchy, marblelike pallor and progressive stiff ness ( Fig. 
10-82   ). Th e tongue may become immobile, diminished in 
size, and devoid of papillae. Submucosal fi brous bands are 
palpable on the buccal mucosa, soft palate, and labial 

 Th e etiology is linked to the use of betel quid  (paan)  and 
related products—a habit among up to 20% of the world ’ s 
population. Th e quid consists of a betel leaf wrapped around 
a mixture of areca nut (from the  Areca catechu  palm tree), 
slaked lime, possibly tobacco, and sometimes sweeteners 
and spices. Th e slaked lime releases alkaloids from the areca 
nut to produce a feeling of euphoria in the user. Villagers 
habitually chew betel quid from an early age, frequently for 
16 to 24 hours daily. 

 Th e incidence of oral submucous fi brosis has been 
increasing—especially among young persons—due to the 
growing popularity of commercially freeze-dried betel quid 
substitutes (such as,  pan masala, gutkha,  and  mawa ), con-
veniently packaged in portable sachets. Th ese products 
contain a higher concentration of areca nut and may cause 
oral submucous fi brosis more rapidly than conventionally 
prepared betel quid. 

 Th e fi brosis appears to be induced by areca nut, whereas 
the epithelial alterations and carcinogenesis appear to result 
mainly from tobacco. However, several studies suggest that 
even betel quid without tobacco may be carcinogenic, albeit 
probably less so than when combined with tobacco. Nutri-
tional defi ciency increases the risk and severity of fi brosis. 
Furthermore, based upon human leukocyte antigen [HLA] 
associations and circulating immune complexes and auto-
antibodies, a possible underlying autoimmune mechanism 
with a genetic predisposition has been proposed in some 
cases. 

 Th e pathogenesis of oral submucous fi brosis is hypoth-
esized to involve the disruption of collagen metabolism by 
components of the areca nut. Alkaloids stimulate fi broblasts 
to produce collagen, whereas fl avonoids inhibit collagenase 
(an enzyme that catalyzes collagen breakdown). In addition, 
there are considerable amounts of copper in areca nut prod-
ucts. Copper upregulates lysyl oxidase, which is an enzyme 
involved in collagen cross-linking; this process renders col-
lagen fi brils resistant to degradation by collagenase. Further-
more, cytokines and growth factors produced by activated 

   •  Fig. 10-81      Tobacco Pouch Keratosis.      A,  Moderately severe lesion of the lower anterior vestibule 
and lip in a 15-year-old male. There is a gray-white, fi ssured surface. The patient had placed snuff in the 
area for several years.  B,  Two weeks after cessation of the tobacco habit, the mucosa returned to an 
almost normal appearance.       
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   •  Fig. 10-82      Oral Submucous Fibrosis.     Pallor and fi brosis of the 
soft palate in a betel quid chewer. The uvula has retained its normal 
color.       
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treatments, such as intralesional injection of interferon-
gamma; topical or intralesional proteolytics (e.g., collage-
nase, hyaluronidase, chymotrypsin, and human placental 
extract); vitamins and minerals; antioxidants (e.g., lyco-
pene); pentoxifylline; and ayurvedic remedies (e.g., 
turmeric). 

 Frequent evaluation for development of oral squamous 
cell carcinoma is essential because a 17-year malignant 
transformation rate of 8% has been determined for betel 
quid users in India. Overall, persons with oral submucous 
fi brosis are at least 19 times more likely to develop oral 
cancer than persons without the disease.    

   ◆      NICOTINE STOMATITIS (NICOTINE 
PALATINUS; SMOKER ’ S PALATE) 

 Once a common mucosal change of the hard palate,  nico-
tine stomatitis  has become less common because cigar and 
pipe smoking have lost popularity. Although this hyperkera-
totic lesion is associated with tobacco smoking, it does not 
appear to have a premalignant nature, perhaps because it 
develops in response to heat rather than the chemicals in 
tobacco smoke. In particular, pipe smoking appears to gen-
erate more heat on the palate than other forms of smoking. 
Similar changes also can be produced by the long-term use 
of extremely hot beverages. 

 In some South American and Southeast Asian cultures, 
hand-rolled cigarettes and cigars are smoked with the lit end 
held within the mouth. Th is “reverse smoking” habit pro-
duces a pronounced palatal keratosis, or  reverse smoker ’ s 
palate,  which has a signifi cant potential to develop dyspla-
sia or carcinoma. 

   Clinical Features 
 Nicotine stomatitis most commonly aff ects men older than 
45 years. With long-term exposure to heat, the palatal 
mucosa becomes diff usely gray or white; numerous slightly 
elevated papules are noted, usually with punctate red centers 
( Figs. 10-84    and  10-85   ). Such papules represent infl amed 
minor salivary glands and their ductal orifi ces. 

 Th e palatal keratin may become so thickened that a fi s-
sured or “dried mud” appearance is imparted. Th e whiteness 
also may involve the marginal gingiva and interdental papil-
lae, and hyperkeratosis of the buccal mucosa occasionally is 
seen. A heavy brown or black tobacco stain may be present 
on the teeth.  

  Histopathologic Features 
 Nicotine stomatitis is characterized by hyperkeratosis and 
acanthosis of the palatal epithelium and mild, patchy, chronic 
infl ammation of subepithelial connective tissue and mucous 
glands ( Fig. 10-86   ). Squamous metaplasia of the excretory 
ducts is usually seen, and an infl ammatory exudate may be 
noted within the duct lumina. In cases with papular 

mucosa of fully developed cases. Involvement may extend 
to include the pharynx and upper esophagus.  Leukoplakia  
of the surface mucosa often is noted as well (see  page 355 ). 

 Betel quid chewers also may exhibit a brown-red discol-
oration of the mucosa with an irregular surface that tends 
to desquamate. Th is particular change, known as  betel 
chewer ’ s mucosa,  is not believed to be precancerous. In 
addition, some authors have reported  betel quid lichenoid 
lesions,  characterized by white, parallel, wavy striae resem-
bling oral lichen planus (see  page 729 ). Other possible 
sequelae include tooth staining, attrition, and periodontal 
disease.  

  Histopathologic Features 
 Oral submucous fi brosis is characterized by juxtaepithelial 
and submucosal deposition of densely collagenized, hypo-
vascular connective tissue with variable numbers of chronic 
infl ammatory cells ( Fig. 10-83   ). Epithelial changes include 
subepithelial vesicles in early lesions and hyperkeratosis 
with marked epithelial atrophy in older lesions. Epithelial 
dysplasia is found in 10% to 15% of cases submitted for 
biopsy, and carcinoma is found in at least 6% of sampled 
cases. 

 Betel chewer ’ s mucosa appears histopathologically similar 
to morsicatio buccarum (see  page 259 ), except the ragged 
keratinaceous surface is covered by encrusted betel quid 
ingredients.  

  Treatment and Prognosis 
 Unlike tobacco pouch keratosis, oral submucous fi brosis 
does not regress with habit cessation. Mild cases may be 
treated with intralesional corticosteroids to reduce symp-
toms and limit progression. Moderate to severe cases may 
require surgical splitting or excision of the fi brous bands 
followed by lifelong physiotherapy; however, relapse is 
common. Th ere is limited evidence for various alternative 

   •  Fig. 10-83      Oral Submucous Fibrosis.     Mucosal biopsy exhibiting 
hyperparakeratosis, basilar hyperplasia, and fi brosis in the lamina 
propria.       
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elevation, hyperplastic ductal epithelium may be seen near 
the orifi ce. Th e degree of epithelial hyperplasia and hyper-
keratosis appears to correlate positively with the duration and 
the level of heat exposure. Epithelial dysplasia rarely is seen.  

  Treatment and Prognosis 
 Nicotine stomatitis is completely reversible, even when it 
has been present for many decades. Th e palate usually 
returns to normal within 1 to 2 weeks of smoking cessation. 
Although this lesion is not precancerous and does not 
require treatment, the patient nevertheless should be 
encouraged to stop smoking (and other high-risk areas 
should be examined closely). Any white lesion of the palatal 
mucosa that persists after 1 month of habit cessation should 
be considered a true leukoplakia and managed accordingly 
(see  page 362 ).    

   ◆      ACTINIC KERATOSIS 
(SOLAR KERATOSIS) 

  Actinic keratosis  is a common, cutaneous premalignant 
lesion that is caused by chronic, high-level exposure to UV 
radiation. A similar phenomenon,  actinic cheilosis,  is asso-
ciated with sun damage to the lower lip vermilion (see  page 
370 ). UV light exposure can produce mutations in various 
genes, such as the tumor suppressor gene  TP53.  Additional 
risk factors for actinic keratosis include fair skin, old age, 
immunosuppression, arsenic exposure, and certain genetic 
abnormalities (e.g., albinism, Rothmund-Th ompson syn-
drome, Cockayne syndrome, xeroderma pigmentosum [see 
 page 696 ], and Bloom syndrome). Furthermore, recent 
studies suggest that HPV infection may be a cofactor in 
some cases, especially those arising in immunosuppressed 
individuals. 

 Actinic keratosis aff ects more than 50% of white adults 
with signifi cant lifetime sun exposure. In the United States, 
reported prevalence rates range from 14% to 27% for men 
and 6% to 10% for women. According to the National 
Ambulatory Medical Care Survey, more than 47 million 
physician offi  ce visits were conducted in the United States 
over a 10-year period for the diagnosis of actinic keratosis. 
Another study reported that actinic keratosis accounts for 
more than 5 million physician offi  ce visits per year in the 
United States. 

   Clinical Features 
 Actinic keratosis seldom occurs in persons younger than 40 
years. Common sites of involvement include the face, neck, 
dorsum of the hands, forearms, and balding scalp. Th e 
lesions most often occur in clusters (apparently due to 
UV-induced  fi eld cancerization  [see  page 389 ]), although 
solitary lesions also are possible. Th e lesions appear as irreg-
ular, scaly plaques, which range in color from normal to 
white, gray, or brown, and may be superimposed on an 

   •  Fig. 10-84      Nicotine Stomatitis.     This extensive leathery, white 
change of the hard palate in a pipe smoker is sprinkled throughout 
with numerous red papules, which represent infl amed salivary duct 
openings. The gingival mucosa also is keratotic.       

   •  Fig. 10-85      Nicotine Stomatitis.     Close-up of the infl amed ductal 
openings of involved salivary glands of the hard palate. Note the white 
keratotic ring at the lip of many of the infl amed ducts.       

   •  Fig. 10-86      Nicotine Stomatitis.     There is hyperkeratosis and 
acanthosis of the palatal epithelium. Note the squamous metaplasia 
of the minor salivary gland ducts.       
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Alternatively, cryotherapy may be combined with broader 
application of topical agents. Recurrence is rare, but addi-
tional lesions frequently arise in adjacent sun-damaged skin. 
Long-term follow-up, therefore, is recommended. 

 Th e estimated malignant transformation rate for an indi-
vidual lesion varies considerably (0.025% to 16% per year) 
but generally is considered low. However, the risk increases 
signifi cantly for a patient with a large number of lesions 
over an extended period. Th e average person initially pres-
ents to a dermatologist with six to eight actinic keratoses; a 
person with this many lesions is estimated to have a 6% to 
10% risk of progression to squamous cell carcinoma over a 
10-year period. Longitudinal studies suggest that malig-
nancy most often develops within 2 years, and spontaneous 
regression may occur in up to 26% of cases within 12 
months of reduced sun exposure.    

   ◆      ACTINIC CHEILOSIS (ACTINIC CHEILITIS; 
SOLAR CHEILOSIS) 

  Actinic cheilosis  is a common premalignant alteration of 
the lower lip vermilion that results from chronic UV light 
exposure. Its etiopathogenesis is similar to that of  actinic 
keratosis  of the skin (see previous topic). Th e incidence of 

erythematous background ( Fig. 10-87   ). Th e keratotic scale 
peels off  with varying degrees of diffi  culty. Palpation reveals 
a rough, “sandpaper-like” texture, and some lesions can be 
felt more easily than they can be seen. Each lesion typically 
is smaller than 7 mm in diameter, but some lesions may 
reach a size of 2 cm or more. Most lesions are minimally 
elevated above the skin surface, although occasional lesions 
produce so much keratin that a central “horn” may be 
evident. Other skin lesions, such as verruca vulgaris or 
seborrheic keratosis, also may produce  keratin  or  cutane-
ous horns.   

  Histopathologic Features 
 Histopathologically, actinic keratosis is characterized by 
hyperparakeratosis and acanthosis ( Fig. 10-88   ). Th e epithe-
lium often exhibits teardrop-shaped rete ridges, and by defi -
nition, some degree of epithelial dysplasia is present. When 
full-thickness dysplasia is noted, this is termed  bowenoid 
actinic keratosis.  Suprabasilar acantholysis may be seen, as 
well as melanosis and a lichenoid infl ammatory infi ltrate. 
Th e dermis exhibits a pale, basophilic band of sun-damaged 
collagen and elastic fi bers  (solar elastosis).  In this band of 
sun-damaged connective tissue, there is a fourfold increase 
in the amount of elastic fi bers, and band thickness increases 
with further exposure to actinic rays. Variable numbers of 
chronic infl ammatory cells are typically present.  

  Treatment and Prognosis 
 Preventive measures include avoiding sun exposure, wearing 
protective clothing, and using sunscreen. Because of its 
precancerous nature, actinic keratosis should be treated. For 
solitary lesions, the most common treatment is cryotherapy; 
additional treatment options include curettage, electrodes-
iccation, and surgical excision. In contrast, multifocal 
lesions or sun-damaged skin fi elds at risk for lesion develop-
ment may be treated with topical agents (e.g., 5-fl uorouracil, 
imiquimod, diclofenac, tretinoin, and ingenol mebutate), 
chemical peels, laser therapy, or photodynamic therapy. 

   •  Fig. 10-87      Actinic Keratosis.     A plaque of the skin of the face with 
a rough, sandpaper-like surface.       

   •  Fig. 10-88      Actinic Keratosis.      A,  An extremely excessive amount 
of parakeratin is noted on the epidermal surface.  B,  High-power view 
showing hyperchromatism and pleomorphism of the epidermal cells.       

A

B
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light–induced alteration of collagen and elastic fi bers ( Fig. 
10-92   ). A chronic infl ammatory cell infi ltrate and dilated 
blood vessels may be present as well.  

  Treatment and Prognosis 
 Many of the changes associated with actinic cheilosis are 
probably irreversible, but patients should be encouraged to 
reduce sun exposure, wear a wide-brimmed hat, and use 
sunscreen to prevent further damage. Areas of induration, 
thickening, ulceration, or leukoplakia should be submitted 
for biopsy to rule out carcinoma. In clinically severe cases 
without obvious malignant transformation, a lip shave pro-
cedure  (vermilionectomy)  may be performed. Th e vermil-
ion mucosa is removed, and either a portion of the intraoral 
labial mucosa is pulled forward or the wound is allowed to 
heal by secondary intention. Th e advantage of this tech-
nique is that it provides tissue for histopathologic examina-
tion should areas of superfi cially invasive squamous cell 
carcinoma be present. Alternative treatments include CO 2  
or erbium:YAG (Er:YAG) laser ablation, electrodesiccation, 

actinic cheilosis increases with proximity to the equator, and 
there is a predilection among middle-aged to elderly, fair-
complexioned men. Outdoor occupations are associated 
with this condition, leading to popular terms, such as  farm-
er ’ s lip  and  sailor ’ s lip.  In addition, there is increased suscep-
tibility among patients with certain genetic disorders (e.g., 
xeroderma pigmentosum, albinism, and porphyria cutanea 
tarda). Furthermore, cofactors—such as immunosuppres-
sion and tobacco smoking—may increase the likelihood of 
progression to squamous cell carcinoma. 

   Clinical Features 
 Actinic cheilosis seldom occurs in persons younger than 45 
years. Th ere is a strong male predilection (reported male-to-
female ratio as high as 10 : 1), which may refl ect more 
outdoor occupational activity and less frequent use of lip 
protective agents among men compared to women. 

 Th e lesion develops so slowly that patients often are 
unaware of a change. Early clinical fi ndings include atrophy 
(characterized by smooth, blotchy, pale areas), dryness, and 
fi ssures of the lower lip vermilion, with blurring of the 
margin between the vermilion and the adjacent skin. As the 
lesion progresses, rough, scaly areas develop on the drier 
portions of the vermilion. Th ese areas may thicken to form 
leukoplakic lesions, especially when they extend near the 
wet line of the lip ( Fig. 10-89   ). Th e patient may peel off  
the scale with some diffi  culty, only to see it reform within 
a few days. 

 Eventually, chronic ulceration may develop ( Fig. 10-90   ). 
Such ulcerations may last for months and suggest progres-
sion to squamous cell carcinoma ( Fig. 10-91   ).  

  Histopathologic Features 
 Th e surface epithelium exhibits varying degrees of dysplasia. 
Th ere is usually hyperkeratosis, and the epithelium may be 
either atrophic or acanthotic. Th e underlying connective 
tissue invariably demonstrates a band of amorphous, acel-
lular, basophilic change known as  solar elastosis , an UV 

   •  Fig. 10-89      Actinic Cheilosis.     Diffuse, irregular white plaque at the 
wet line of the lower lip vermilion.       

   •  Fig. 10-90      Actinic Cheilosis.     Crusted and ulcerated lesions of the 
lower lip vermilion.       

   •  Fig. 10-91      Squamous Cell Carcinoma Arising in Actinic Chei-
losis.     Patient with actinic cheilosis of the lower lip, who developed a 
small, chronic ulceration. Biopsy revealed early invasive squamous cell 
carcinoma.       
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in certain heritable conditions attributed to defects in DNA 
repair, including  Muir-Torre syndrome  (sebaceous neo-
plasms, keratoacanthomas, and gastrointestinal carcinomas) 
and  xeroderma pigmentosum  (see  page 696 ). 

 Comparative genomic hybridization has shown that 
keratoacanthomas and squamous cell carcinomas typically 
exhibit distinct genetic profi les, which suggest diff erent 
underlying pathogenetic mechanisms. 

   Clinical Features 
 Keratoacanthoma shows a male predilection and rarely 
occurs before 45 years of age. Almost 95% of solitary lesions 
involve sun-exposed skin, and 8% of all cases involve the 
outer edge of the vermilion border of the lips, with equal 
frequency on the upper and lower lips. 

 Keratoacanthoma appears as a fi rm, well-demarcated, 
sessile, dome-shaped nodule with a central plug of keratin 
( Figs. 10-93    and  10-94   ), although lesions reported as intra-
oral keratoacanthoma usually have lacked a central plug. 
Th e outer portion of the nodule typically has a normal 
texture and color but may be erythematous. Th e central 

cryotherapy, 5-fl uorouracil, topical imiquimod, and photo-
dynamic therapy. Long-term follow-up is recommended. 
Of course, if a squamous cell carcinoma is identifi ed, then 
the involved lip is treated accordingly. 

 Actinic cheilosis more than doubles an individual ’ s risk 
for developing squamous cell carcinoma of the lip. Also, the 
risk of malignant transformation is approximately 2.5 times 
greater for actinic cheilosis compared to actinic keratosis. 
However, it typically takes several decades for actinic chei-
losis to transform into squamous cell carcinoma, and the 
resulting carcinoma usually is histopathologically well dif-
ferentiated. Metastasis, if it occurs, is generally a late event.    

   ◆      KERATOACANTHOMA (“SELF-HEALING” 
CARCINOMA; PSEUDOCARCINOMA; 
KERATOCARCINOMA; 
SQUAMOUS CELL CARCINOMA, 
KERATOACANTHOMA TYPE) 

  Keratoacanthoma  is a self-limiting, epithelial proliferation 
with a strong clinical and histopathologic similarity to well-
diff erentiated  squamous cell carcinoma.  Indeed, many 
dermatopathologists consider it to represent an extremely 
well-diff erentiated squamous cell carcinoma. Cutaneous 
lesions presumably arise from the infundibulum of hair 
follicles. Intraoral lesions have been reported, but they are 
rare; in fact, some authorities do not accept keratoacan-
thoma as an intraoral disease. 

 Th e exact cause is unknown. An association with sun 
damage is suggested by the fact that most solitary lesions are 
found on sun-exposed skin in older adults. Additional poten-
tial contributing factors include tar exposure, HPV, immu-
nosuppression, certain drugs (such as,  BRAF  inhibitors and 
tyrosine kinase inhibitors), tattooing, and burns or other 
trauma. Keratoacanthoma-like lesions have been produced 
in animals by the cutaneous application of carcinogens. 

 Th ere appears to be a hereditary predisposition for mul-
tiple lesions, and the lesions occur with increased frequency 

   •  Fig. 10-93      Keratoacanthoma.     A nontender, well-demarcated 
nodule of the skin of the nose in an older woman. The nodule dem-
onstrates a central keratin plug.       

   •  Fig. 10-94      Keratoacanthoma.     This lesion, which is located at the 
outer edge of the vermilion border of the lip, demonstrates a prominent 
core or plug of keratin.       

   •  Fig. 10-92      Actinic Cheilosis.     Hyperorthokeratosis and epithelial 
atrophy. Note the striking underlying solar elastosis.       
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the stationary phase, which usually is of similar duration as 
the growth phase. Most lesions regress spontaneously within 
6 to 12 months of onset, frequently leaving behind a 
depressed scar. Th e regression of keratoacanthomas is a 
curious phenomenon, which some investigators have theo-
rized is related to a cytotoxic immune response to the tumor 
or mechanisms similar to those controlling normal cycling 
of hair follicles. Some authors also have described a subset 
of lesions (termed  abortive keratoacanthoma ) that involute 
after only 4 to 6 weeks. 

 Several other variants exist, including  giant keratoacan-
thoma  (greater than 2 to 3 cm in diameter),  keratoacan-
thoma centrifugum marginatum  (characterized by continuous 
peripheral growth and central scarring),  subungual keratoac-
anthoma  (involving the nail bed), and  mucosal keratoacan-
thoma  (involving the oral, nasal, genital, ocular, or other 
regions). Th ese variants often do not regress. 

 In addition, early onset of multiple keratoacanthomas 
has been described in association with two rare, heritable 
conditions:  Ferguson-Smith syndrome  and  Witten-Zak 
syndrome . Th e former is characterized by nodular lesions 
and primarily aff ects patients of Scottish descent; the latter 
typically exhibits a mixture of variably sized lesions. In 
contrast,  Grzybowski syndrome  manifests later in life as 
hundreds or thousands of small papules of the skin and 
upper digestive tract and may be associated with internal 
malignancy.  

  Histopathologic Features 
 Because the overall architectural pattern is crucial for the 
diagnosis of keratoacanthoma, excisional or large incisional 
biopsy with inclusion of adjacent, clinically normal epithe-
lium is necessary for proper histopathologic interpretation. 
Th e tumor cells appear mature, although considerable dys-
keratosis (abnormal keratin production) typically is seen in 
the form of deeply located individually keratinizing cells 
and keratin pearls similar to those found in well-diff erentiated 
squamous cell carcinoma. 

 Th e surface epithelium at the edge of the tumor appears 
normal; at the lip of the central crater, however, a charac-
teristic acute angle (or “buttress”) is formed between the 
overlying epithelium and the lesion. Th e crater is fi lled with 
keratin, and the epithelium at the base of the crater prolifer-
ates downward ( Fig. 10-96   ), often with a pronounced 
chronic infl ammatory cell response. Downward prolifera-
tion typically does not extend below the sweat glands in 
skin lesions or into underlying muscle in vermilion lesions. 
Late-stage lesions show considerably more keratinization in 
the deeper aspects of the tumor than do early lesions. Peri-
neural and vascular invasion have been reported rarely; 
although worrisome, such features do not necessarily indi-
cate a worse prognosis. Migration of eosinophils or neutro-
phils into the epithelium with resultant microabscess 
formation is a frequent fi nding. Regressing lesions tend 
to fl atten, hollow out, and exhibit an underlying band 
of fi brosis. 

keratin plug is yellowish, brown, or black and has an irregu-
lar, crusted, often verruciform surface. Most lesions are 
asymptomatic, although pruritus and mild tenderness are 
possible. 

 Th e evolution of keratoacanthoma can be divided into 
three phases: 1) growth phase, 2) stationary phase, and 3) 
involution phase. During the growth phase, rapid enlarge-
ment is typical, with the lesion usually attaining a diameter 
of 1 to 2 cm within 6 weeks ( Fig. 10-95   ). Th is critical 
feature helps to distinguish it from the more slowly enlarg-
ing squamous cell carcinoma. Th e lesion stabilizes during 

   •  Fig. 10-95      Keratoacanthoma.      A,  Appearance on initial presenta-
tion. Note small, central keratin-fi lled invagination.  B,  Same lesion 1 
week later showing slight enlargement.  C,  Same lesion showing further 
growth 3 weeks after initial presentation. All three photographs were 
taken at the same magnifi cation.      (Courtesy of Dr. John Lovas.)   
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in the United States and accounts for more than 20% of all 
deaths. From 1930 to 1991, the annual cancer death rate 
(excluding nonmelanoma skin cancer) increased and reached 
a peak of 215 per 100,000 population. Th is trend refl ected 
an increase in the incidence of lung cancer as well as a 
decrease in mortality at an early age from other common 
disorders, such as cardiovascular disease and infection. Since 
1991, however, the annual cancer death rate has declined 
to about 173 per 100,000 population. In part, this decline 
is related to a decrease in tobacco use and lung cancer 
deaths; in addition, improvements in detection and treat-
ment have resulted in declines in breast, colorectal, and 
prostate cancer deaths. 

  Squamous cell carcinoma  accounts for more than 90% 
of oral malignancies .  Statistics for oral cancer can be diffi  -
cult to review, because cancer registries and investigators 
often report oral and pharyngeal cancers in aggregate. Also, 
a distinction between intraoral and lip vermilion cancers is 
not always made. With that said, in the United States oral 
cancer accounts for less than 2% of all cancers (excluding 
nonmelanoma skin cancers and  in situ  carcinomas for all 
sites but urinary bladder). It represents the eleventh most 
common cancer in males and the sixteenth most common 
in females. Around 27,000 new cases of oral cancer are 
diagnosed annually, and approximately 5,500 individuals 
die of this disease each year. 

 Th e risk for oral and pharyngeal cancer increases with 
age, especially among males. In the United States, according 
to the Surveillance, Epidemiology, and End Results (SEER) 
Program, the age-adjusted incidence rate for oral and pha-
ryngeal cancer from 2005 to 2009 was 60 per 100,000 for 
males aged 65 years and older, compared to 10 per 100,000 
for males younger than 65 years. Among those 65 years and 
older, the incidence was somewhat higher for white males 
(62 per 100,000) than black males (52 per 100,000), 
whereas similar incidence rates were seen for black and 
white males under 65 years. Notably, there was a marked 
disparity in age-adjusted mortality rates between black and 
white males (5.7 versus 3.6 per 100,000, respectively) with 
oral and pharyngeal cancer. Th is disparity traditionally has 
been explained by socioeconomic factors and diff erences in 
access to quality health care. However, recent studies suggest 
that patient outcomes actually are similar between races for 
oral and other non-oropharyngeal head and neck cancers; 
instead much of this disparity may be due to racial diff er-
ences in oropharyngeal cancers. Specifi cally, white patients 
are more likely to have HPV-positive oropharyngeal tumors 
compared to black patients, and these HPV-positive tumors 
are associated with a better response to treatment and pro-
longed survival. It is unknown why racial diff erences exist 
in the prevalence of HPV-positive oropharyngeal carcino-
mas, although some investigators have hypothesized that 
diff erences in behavior, oral HPV acquisition rates, and/or 
viral clearance may play a role. 

 In the United States, females overall have a much lower 
incidence of oral and pharyngeal cancer than males, with a 
male-to-female ratio of approximately 2.5 : 1. However, 

 Numerous immunohistochemical studies comparing 
keratoacanthoma and squamous cell carcinoma have been 
reported, but no reliable marker for discernment between 
these two lesions has been identifi ed  

  Treatment and Prognosis 
 Because of the diffi  culty in clinically and histopathologically 
distinguishing between keratoacanthoma and squamous cell 
carcinoma, many authorities advocate excision without 
waiting for spontaneous regression. Also, early treatment 
may prevent signifi cant scarring. Approximately 4% to 8% 
of lesions recur after excision. Although conventional surgi-
cal excision is preferred, alternative therapies include cryo-
surgery (reserved for small early lesions), electrodessication 
and curettage, Mohs micrographic surgery (especially for 
lesions of the central face), laser therapy, intralesional injec-
tion of chemotherapeutic agents (such as, 5-fl uorouracil, 
bleomycin, methotrexate, or interferon alpha), and topical 
agents (such as, imiquimod or 5-fl uorouracil). Systemic reti-
noids may be used alone or in combination with local treat-
ment for patients with multiple or especially large lesions. 

 Aggressive behavior and transformation into carci-
noma have been reported in a small proportion of 
keratoacanthomas—particularly those occurring in the 
setting of immunosuppression. However, the close histo-
pathologic similarities between this lesion and squamous 
cell carcinoma sometimes make it diffi  cult to rule out the 
possibility of microscopic misinterpretation.    

   ◆      SQUAMOUS CELL CARCINOMA 

 In the United States, approximately one of every two men 
and one of every three women will develop a malignancy 
(other than nonmelanoma skin cancer) at some point. It is 
estimated that in the United States in 2013, more than 1.6 
million new cancer cases will be diagnosed, in addition to 
around 3.5 million nonmelanoma skin cancers. Although 
the relative 5-year cancer survival rate is approximately 
68%, cancer still causes more than 580,000 deaths each year 

   •  Fig. 10-96      Keratoacanthoma.     Low-power microscopic view 
showing extensive epidermal proliferation with a central keratin plug.       
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 TABLE 
 10-2   !

Disease Name

Malignant 
Transformation 
Potential

Proliferative verrucous leukoplakia 
(PVL) * 

 ღ  ღ  ღ  ღ  ღ  ღ 

Nicotine palatinus in reverse smokers  †   ღ  ღ  ღ  ღ  ღ 

Erythroplakia  ღ  ღ  ღ  ღ  ღ 

Oral submucous fi brosis  ღ  ღ  ღ  ღ  ღ 

Erythroleukoplakia  ღ  ღ  ღ  ღ 

Granular leukoplakia  ღ  ღ  ღ  ღ 

Laryngeal keratosis  ღ  ღ  ღ 

Actinic cheilosis  ღ  ღ  ღ 

Smooth, thick leukoplakia  ღ  ღ 

Smooth, red tongue of Plummer-
Vinson syndrome

 ღ  ღ 

Smokeless tobacco keratosis  ღ 

Lichen planus (erosive forms)  ‡   ღ ?

Smooth, thin leukoplakia  + /–

 From Speight PM, Farthing PM, Bouquot JE: The pathology of oral 
cancer and precancer,  Curr Diag Pathol  3:165-176, 1997. 
  *  PVL: High-risk, high-recurrence form of oral leukoplakia affecting mul-
tiple sites.  
   †   Reverse smoking: Smoking with the lit end of the cigarette in one ’ s 
mouth.  
   ‡   Precancer character is controversial.  

   Precancerous Lesions of the Oral, 
Pharyngeal, and Laryngeal Mucosa 
(Clinical Terms Only)  

among young adults and pediatric patients, recently reported 
incidence rates for oral and pharyngeal cancers in females 
have been similar or even slightly higher than that in males. 
Interestingly, over the past several decades, a signifi cant 
increase in the incidence of oral tongue cancer has been 
noted among young individuals, especially white women 
aged 18 to 44 years. Th e underlying cause for this trend is 
uncertain. Such cases often are not associated with the 
traditional risk factors of tobacco and alcohol use, and the 
oral tongue—unlike the base of tongue—is an infrequent 
site for HPV-positive carcinomas. 

 Carcinoma of the lip vermilion is somewhat diff erent 
from intraoral carcinoma. It has a pathophysiology more 
akin to squamous cell carcinoma of sun-exposed skin. 
According to recent SEER data, the overall age-adjusted 
annual incidence rate for lip cancer in the United States is 
0.7 per 100,000 population. However, the incidence 
increases with age, with annual rates among those 75 years 
and older of approximately 7 per 100,000 for males and 3 
per 100,000 for females. White males are aff ected most 
commonly, although there has been a considerable decrease 
in the incidence of lip cancer in this group over the last 
several decades; this trend may be related to a decline in the 
number of white males engaged in outdoor occupations. 
Among women and nonwhite men, lip carcinoma is very 
infrequent. Th e low incidence among women may be 
related to little outdoor occupational activity and prevalent 
use of lip protective agents. In nonwhites, racial pigmenta-
tion may provide protection against sun exposure. 

 Th e worldwide incidence of oral cancer is approximately 
263,000 cases per year, with an especially high incidence 
reported in the Indian subcontinent, Taiwan, Hungary, 
France, Brazil, and parts of southern Africa. Exceptionally 
wide variations in oral cancer incidence and mortality across 
regions likely results from diff erences in population habits, 
life expectancies, preventive education, and accuracy of 
disease reporting. Despite the diffi  culties involved in inter-
preting such data, these fi ndings have been helpful in iden-
tifying potential causative factors. 

   Etiology of Oral Cancer 
 Th e cause of oral squamous cell carcinoma is multifactorial. 
No single causative agent or factor (carcinogen) has been 
clearly defi ned or accepted, but both extrinsic and intrinsic 
factors may be involved. It is likely that more than a single 
factor is needed to produce such a malignancy (cocarcino-
genesis).  Extrinsic  factors include tobacco smoke, alcohol, 
and (for vermilion cancers only) sunlight.  Intrinsic  factors 
include systemic or generalized states, such as malnutrition 
or iron-defi ciency anemia. Heredity does not appear to play 
a major causative role, although a few heritable conditions 
(e.g., dyskeratosis congenita [see  page 695 ], Fanconi anemia) 
have been associated with an increased risk for oral squa-
mous cell carcinoma. Many oral squamous cell carcinomas 
have been documented to be associated with or preceded by 
a precancerous lesion, especially  leukoplakia  ( Table 10-2   ). 

  Tobacco Smoking 
 Tobacco smoking reached its greatest popularity in the 
United States during the 1940s, when at least 65% of white 
men smoked and other population subgroups were begin-
ning to smoke in large numbers. Today less than 20% of 
US adults, men and women alike, smoke cigarettes. 
Although an overall decrease in smoking prevalence has 
been observed over the past decade, intensive eff orts will be 
required to meet the US Department of Health and Human 
Services ’  Healthy People objective to reduce smoking preva-
lence by the year 2020 to 12% or less. 

 Tobacco smoke contains more than 70 carcinogens, 
including nitrosamines, arsenic, benzo[a]pyrene, and 
benzene. In addition, smoking produces free radicals and 
oxidants that promote the destruction and counteract the 
protective eff ects of endogenous antioxidants (such as, 
glutathione-S-transferase, glutathione reductase, and super-
oxide dismutase). 

 Much indirect clinical evidence implicates tobacco 
smoking in the development of oral squamous cell carci-
noma. Th e proportion of smokers (80%) among patients 
with oral carcinoma is about four times greater than that 
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betel quid substitutes (e.g.,  pan masala  and  gutkha ) pack-
aged in convenient sachets have become increasingly 
popular. Among betel quid users in Asia, the lifetime risk 
of developing oral cancer is a remarkable 8%. Th is habit 
also is associated with development of precancers, such as 
leukoplakia. As many as 600 million persons worldwide 
chew these quids on a regular basis.  

  Alcohol 
 It is well established that alcohol in combination with 
tobacco is a signifi cant risk factor for oral cancer develop-
ment, with a reported relative risk of 15 or more among 
heavy users of both substances. Furthermore, even after 
controlling for tobacco use, epidemiologic studies have 
reported a twofold to fourteenfold increased risk for oral 
cancer among heavy drinkers (often defi ned as individuals 
who consume more than four alcoholic beverages or 60 g 
of alcohol per day). Th e risk generally appears to be dose-
dependent and time-dependent, although a few studies have 
suggested that light or moderate drinking may exhibit a 
protective eff ect, especially among females. Nevertheless, 
the lowest annual oral cancer incidence rate in the United 
States is found in Utah, where 75% of the population 
follows Mormon doctrines that forbid tobacco and alcohol 
use. 

 Indirect evidence for alcohol ’ s role in oral cancer devel-
opment includes the fact that approximately one-third of 
male patients with oral cancer are heavy alcohol users, 
whereas less than 10% of the general population can be 
classifi ed as such. Likewise, cirrhosis of the liver is found in 
at least 20% of male patients with oral cancer. 

 Th e exact role of alcohol in oral carcinogenesis is not well 
understood, although several mechanisms have been pro-
posed. Ethanol in alcoholic beverages is metabolized into 
acetaldehyde, which is a known carcinogen. In addition, 
carcinogenic impurities—such as, polycyclic aromatic 
hydrocarbons and nitrosamines—may be present in some 
alcoholic beverages. Moreover, alcohol may help solubilize 
other carcinogenic compounds and may increase the perme-
ability of oral epithelium to these compounds. Nutritional 
defi ciencies associated with heavy alcohol consumption also 
may be a contributory factor. 

 Th ere is much debate in the literature regarding the 
potential for alcohol-containing mouthwashes to increase 
the risk for oral cancer. High-quality epidemiologic studies 
are limited, and inconsistent fi ndings across studies have 
failed to establish a defi nite link.  

  Occupational Exposures and 
Environmental Pollutants 
 Some studies have reported an increased oral cancer risk for 
workers in the wood products industry chronically exposed 
to certain chemicals, such as phenoxyacetic acids. Such 
workers also are at increased risk for nasal and nasopharyn-
geal carcinoma. In addition, there is limited and inconsis-
tent evidence for elevated oral cancer risk among metal 
workers, electrical workers, plumbers, machinists, painters, 

among the general population. For patients who quit 
smoking, the risk for developing oral cancer declines over 
time; approximately 10 years after cessation, the incidence 
of oral cancer approaches that of individuals who have never 
smoked. Th e risk for a second primary carcinoma of the 
upper aerodigestive tract is two to six times greater for 
treated patients with oral cancer who continue to smoke 
than for those who quit after diagnosis. 

 According to a meta-analysis of observational studies on 
tobacco smoking and cancer in various regions of the world, 
the pooled risk for oral cancer is approximately three times 
greater among smokers than nonsmokers. Moreover, the 
relative risk (smoker ’ s risk for oral cancer compared with 
that of a nonsmoker) is dose-dependent. It is at least fi ve 
for persons who smoke 40 cigarettes daily, but increases to 
as much as 17 for persons who smoke 80 or more cigarettes 
daily. Th e risk also increases the longer a person smokes. 
Furthermore, studies suggest that cigar or pipe smoking is 
associated with a similar or greater risk for oral cancer com-
pared to cigarette smoking. 

 In India it is common to smoke bidi (small, hand-rolled 
cigarettes consisting of fl aked tobacco rolled in a temburni 
or tendu leaf ), and bidi smoking is associated with an 
approximately threefold greater risk of oral cancer com-
pared to cigarette smoking. Th e highest risk of all probably 
is found in certain Indian and South American cultures in 
which the practice of reverse smoking is popular, especially 
among women. In reverse smoking, the burning end of a 
handmade cigar or cigarette is held inside the mouth. Where 
reverse smoking is practiced, as many as 50% of all oral 
malignancies are found on the hard palate, a site usually 
spared by this disease.  

  Smokeless Tobacco 
 Smokeless tobacco use in Western cultures may increase a 
chronic user ’ s risk for oral carcinoma by a factor ranging 
from less than two to as high as 26. Th is variation in 
reported relative risk may be infl uenced by the type of 
smokeless tobacco used, with some studies suggesting a 
lower risk associated with moist snuff  and chewing tobacco 
and a higher risk associated with dry snuff . Th is apparent 
increased risk is supported by clinicopathologic investiga-
tions that have found an abnormal male-to-female ratio for 
oral carcinoma ( > 1.0 : 1.5) in geographic areas where the 
habit is more popular among women than among men. 
Th ese geographic areas are typically in the southeastern 
United States, where women use dry snuff . In addition, 
approximately 50% of all oral cancers in smokeless tobacco 
users occur at the site where the tobacco is habitually placed.  

  Betel Quid (Paan) 
 Betel quid (or  paan ) is a combination of natural substances 
(i.e., areca palm nuts, betel leaf, slaked lime, and perhaps 
tobacco leaf ) chewed for their psychostimulating eff ects. 
Th e carcinogenicity of betel quid traditionally has been 
attributed to tobacco, although areca nut alone also appears 
to be carcinogenic. In addition, commercially freeze-dried 
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other substances (e.g., vitamins C and E, folate, fl avonoids, 
fi ber, lycopene, and phytosterols) present within plant 
foods. However, tobacco and alcohol may represent con-
founding factors, because heavy tobacco and alcohol users 
often consume small amounts of fruits and vegetables. Also, 
some studies suggest that animal fats and processed or salted 
meat may increase the risk for oral cancer. 

 A few studies have reported an increased risk for oral 
cancer in association with drinking hot maté (an herbal tea 
mainly consumed in parts of South and Central America). 
Furthermore, there has been interest in the potential protec-
tive eff ects of green tea, coff ee, and their associated poly-
phenols. However, further studies are needed to confi rm 
and explain the carcinogenic or protective properties of such 
beverages.  

  Bacteria 
 Th e potential for microfl ora of the oral cavity to contribute 
to carcinogenesis represents a growing area of scientifi c 
investigation. Studies suggest that oral bacteria may interact 
with tobacco and alcohol. Ethanol is metabolized into the 
carcinogen acetaldehyde by not only hepatocytes and oral 
epithelial cells but also bacteria. In particular, high levels of 
acetaldehyde production have been associated with certain 
 Streptococcus  species,  Neisseria  species, and other bacteria; 
overgrowth of such bacteria has been described in smokers 
and heavy drinkers. In addition to bacteria,  Candida  may 
contribute to acetaldehyde production. 

 Furthermore, some investigators hypothesize that peri-
odontal disease-causing bacteria may induce production of 
proinfl ammatory cytokines. Th ese cytokines may enhance 
cell proliferation and inhibit apoptosis, thereby producing 
a microenvironment favorable for carcinogenesis. However, 
epidemiological studies of associations between poor oral 
hygiene, poor dental status, and oral cancer have yielded 
variable results. Some of this variation may be due to dif-
fi culty in controlling for confounding factors, such as 
tobacco use, alcohol consumption, nutrition, and socioeco-
nomic status. 

 Although rarely seen today, tertiary syphilis has been 
associated with a fourfold increased risk for development of 
dorsal tongue carcinoma. Th is risk may be due to the car-
cinogenic properties of the arsenical agents and other heavy 
metals that were used to treat syphilis before the advent of 
modern antibiotic therapy.  

  Candida 
 Hyperplastic candidiasis (see  page 195 ) frequently is cited 
as an oral precancerous condition. Because this lesion 
appears as a white plaque that cannot be rubbed off , it 
also has been called  candidal leukoplakia.  Unfortunately, 
it is diffi  cult both clinically and histopathologically to 
distinguish between a true hyperplastic candidiasis and 
a preexisting leukoplakia with superimposed candidiasis. 
Experimentally, some strains of  Candida albicans  have pro-
duced hyperkeratotic lesions of the dorsal rat tongue without 
any other contributing factors. Other studies have 

and other individuals with occupational exposure to sol-
vents or metal dust. 

 In regions of Taiwan with a particularly high incidence 
of oral cancer, investigators have reported elevated levels of 
heavy metal pollutants (e.g., nickel, chromium, and arsenic) 
in farm soil and increased blood concentrations of some of 
these metals in aff ected patients.  

  Radiation 
 Th e eff ects of UV radiation on the lips are discussed else-
where (actinic cheilosis, see  page 370 ). Interestingly, a recent 
large-scale retrospective study has suggested that certain 
antihypertensive medications (e.g., hydrochlorothiazide, 
hydrochlorothiazide-triamterene, and nifedipine) may act 
as photosensitizers and may potentiate the development of 
UV-induced lip cancer. However, further studies are needed 
to confi rm these fi ndings and to establish direct causality. 

 In addition, it is well known that  x-irradiation  decreases 
immune reactivity and produces chromosomal abnormali-
ties. Indeed, radiotherapy to the head and neck area increases 
the risk for later development of a new primary oral malig-
nancy, either a carcinoma or sarcoma. Th is eff ect is dose-
dependent, but even low-dose radiotherapy for benign 
entities may increase the local risk somewhat. Although 
there has been controversy regarding whether dental radi-
ography may pose an increased risk for developing various 
tumors, dental imaging has not been associated with oral 
carcinoma.  

  Vitamin/Mineral Defi ciencies and Dietary Factors 
  Iron defi ciency , especially the severe, chronic form known 
as the  Plummer-Vinson  or  Paterson-Kelly syndrome  (see 
 page 772 ), is associated with an elevated risk for squamous 
cell carcinoma of the esophagus, oropharynx, and posterior 
mouth. Malignancies develop at an earlier age than in 
patients without iron defi ciency anemia. Iron defi ciency 
may cause impaired cell-mediated immunity. In addition, 
because the epithelium of the upper digestive tract has a 
relatively high turnover rate, rapid loss of iron-dependent 
enzymes may lead to degenerative changes, including 
mucosal atrophy and  esophageal webs  (intertwining fi brous 
bands of scar tissue), with heightened susceptibility to 
malignant transformation. 

  Vitamin-A defi ciency  produces excessive keratinization 
of the skin and mucous membranes, and researchers have 
suggested that this vitamin may help to prevent oral pre-
cancer and cancer. Some believe that blood levels of retinol 
and the amount of dietary betacarotene ingested are inversely 
proportional to the risk of oral squamous cell carcinoma 
and leukoplakia. Long-term therapy with retinoic acids and 
betacarotene also has been associated with regression of at 
least some leukoplakic lesions and a concomitant reduction 
in the severity of dysplasia within such lesions. 

 Several epidemiologic studies suggest that high intake of 
fruits and vegetables decreases the risk for numerous cancer 
types, including oral cancer. Th is fi nding may be related to 
the protective eff ects of not only vitamin A but also various 
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proportion of oropharyngeal cancers attributable to HPV 
infection has been estimated to be approximately 70%. 

 On the other hand, the proportion of oral carcinomas 
caused by HPV infection appears to be small. Various 
reviews of the literature have estimated the prevalence of 
HPV DNA in oral squamous cell carcinomas as determined 
by PCR to range from 20% to 40%; nonetheless, the pres-
ence of HPV DNA is not indicative of transcriptionally 
active HPV infection and cannot discriminate between bio-
logically relevant versus bystander infection. Instead, quan-
titative reverse transcriptase polymerase chain reaction 
(qRT-PCR) for detection of high-risk HPV  E6  and  E7  
oncogene expression is considered the gold standard for 
evidence of HPV infection as a likely cause of tumor devel-
opment. Th e primary mechanisms by which HPV is believed 
to contribute to carcinogenesis are linked to the products 
of these viral oncogenes: 1) E6 protein promotes degrada-
tion of the tumor suppressor protein p53 and 2) E7 protein 
leads to inactivation of the tumor suppressor protein pRb. 
Using qRT-PCR, one multi-center retrospective study 
reported that only 6% of oral squamous cell carcinomas 
analyzed could be attributed to HPV infection. 

 Th e characteristic risk profi le for patients with HPV-
positive head and neck squamous cell carcinoma diff ers 
from that for patients with HPV-negative disease. In both 
patient groups, there is a male predilection, although the 
average age is approximately 10 years younger among the 
HPV-positive group. Unlike HPV-negative lesions, HPV-
positive lesions tend to aff ect individuals of higher socio-
economic status. Th e proportion of HPV-positive cases 
aff ecting blacks is much smaller than that aff ecting whites 
(4% versus 34%, respectively). Compared to HPV-negative 
cases, HPV-positive cases are more strongly associated with 
certain parameters of sexual behavior (e.g., increased 
number of lifetime sexual or oral sexual partners, early age 
at sexual debut). In addition, HPV-positive lesions are less 
likely to occur in patients with an extensive history of 
tobacco and alcohol history. Nevertheless, patients with 
HPV-positive tumors often have some history of tobacco 
and alcohol use, and there are confl icting reports regarding 
potential interactions between HPV, tobacco, and alcohol 
in promoting head and neck cancer development. Further-
more, studies assessing a possible association between mari-
juana use and HPV-positive head and neck carcinomas have 
yielded variable results.  

  Immunosuppression 
 Immunosuppression may play a role in the development of 
at least some malignancies of the upper aerodigestive tract. 
Without eff ective immunologic surveillance and attack, it 
is thought that malignant cells cannot be recognized and 
destroyed at an early stage. Persons with HIV infection and 
those who are undergoing immunosuppressive therapy for 
malignancy or organ transplantation are at increased risk 
for oral squamous cell carcinoma and other head and neck 
malignancies, especially when tobacco smoking and alcohol 
abuse are present.  

demonstrated that certain strains may produce nitrosamines 
(carcinogens that can activate certain proto-oncogenes) or 
may convert ethanol into the carcinogen acetaldehyde. 
However, the evidence for the promotion of oral carcino-
genesis by  Candida  is largely circumstantial.  

  Oncogenic Viruses 
 Oncogenic (tumor producing) viruses may play a major role 
in a wide variety of cancers. Viral integration into the host ’ s 
genetic material may result in abnormal cell growth and 
proliferation. Th e oncogenic viruses may immortalize the 
host cell, thereby facilitating malignant transformation. In 
the past, adenoviruses, Epstein-Barr virus (EBV), herpes 
simplex virus (HSV), human papillomavirus (HPV), and 
retroviruses (e.g., human immunodefi ency virus [HIV]) all 
have been suggested to play a role in the development of 
oral carcinoma. However, HPV and HIV are the only ones 
still implicated. HPV is discussed here; oral squamous cell 
carcinoma in the setting of HIV infection is discussed in 
the following section on immunosuppression and also 
on  page 252 . 

 HPV actually is best known for its role in the develop-
ment of cancers of the anogenital region (especially the 
uterine cervix but also the anus, vulva, vagina, and penis). 
In addition, over the past decade, a strong link between 
HPV and oropharyngeal carcinoma has been established. In 
contrast, only a small subset of oral carcinomas has been 
attributed to HPV infection. 

 Th e high-risk HPV types (see  page 331 ) are most closely 
associated with dysplasia and squamous cell carcinoma. In 
particular, detection of HPV 16 in exfoliated oral epithelial 
cells is associated with a nearly fourfold increased risk for 
oral cancer and a more than fourteenfold increased risk for 
oropharyngeal cancer. Investigators have proposed that per-
sistent oral infection with HPV 16 and other high-risk 
HPV types increases the risk for eventual development of 
oropharyngeal cancer. HPV 16 has been identifi ed in more 
than 90% of HPV-positive oropharyngeal squamous cell 
carcinomas. Similarly, in HPV-positive oral squamous cell 
carcinomas, HPV 16 appears to be the most common type, 
although some authors have reported a greater diversity of 
high-risk HPV types in oral carcinomas compared to oro-
pharyngeal carcinomas. 

 In the United States, based upon data from the SEER 
Program, investigators have estimated that from 1988 to 
2004 the incidence of HPV-positive oropharyngeal cancers 
increased by 225% (from 0.8 to 2.6 per 100,000 popula-
tion) and the incidence of HPV-negative oropharyngeal 
cancers decreased by 50%. If this trend were to continue, 
by the year 2020, the annual number of HPV-positive 
oropharyngeal cancers would be expected to surpass the 
annual number of cervical cancers. Th is epidemiologic shift 
has been hypothesized to result from an increase in oral 
sexual behavior and a decline in tobacco use. Signifi cant 
increases in HPV-positive oropharyngeal cancer incidence 
also have been reported in Sweden, Australia, Canada, and 
other countries. In North America since the year 2000, the 
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  Oncogenes and Tumor Suppressor Genes 

 Th e molecular basis of carcinogenesis involves an accumula-
tion of mutations or epigenetic changes in two broad classes 
of genes:  proto-oncogenes  and  tumor suppressor genes . 
Proto-oncogenes may be transformed into activated onco-
genes by environmental agents (e.g., viruses, irradiation, 
and chemical carcinogens) or inherited changes. Activated 
oncogenes promote uncontrolled cell division and are 
involved in the initiation and progression of a wide variety 
of malignancies. Tumor suppressor genes, on the other 
hand, inhibit cell division and indirectly allow tumor pro-
duction when they become inactivated or mutated. Most 
authorities propose that an accumulation of several genetic 
aberrations is necessary before the aff ected cell expresses a 
malignant phenotype. 

 Genetic aberrations commonly identifi ed in oral squa-
mous cell carcinomas include abnormalities of the  ras, myc,  
and epidermal growth factor receptor (EGFR; also known 
as  c-erbB1 ) oncogenes, and the  TP53, pRb, p16,  and 
 E-cadherin  tumor suppressor genes. Head and neck squa-
mous cell carcinomas associated with tobacco and alcohol 
use often exhibit mutated  TP53 , pRb overexpression, and 
decreased p16 expression. In contrast, HPV-associated cases 
typically express wild-type  TP53 , low levels of pRb, and 
increased levels of p16.   

  Clinical and Radiographic Features 
 Persons with oral squamous cell carcinoma are most often 
older men who have been aware of an alteration for 4 to 8 
months before seeking professional help (8 to 24 months 
among lower socioeconomic groups). Th ere is minimal pain 
during the early growth phase, which may explain the delay 
in seeking professional care. If the health care professional 
does not have a high index of suspicion, then additional 
weeks or months may elapse before a biopsy is performed. 

 Oral squamous cell carcinoma has a varied clinical pre-
sentation, including the following:
   •     Exophytic (mass-forming; fungating, papillary, and 

verruciform)  
  •     Endophytic (invasive, burrowing, and ulcerated)  
  •     Leukoplakic (white patch) ( Fig. 10-97   )  
  •     Erythroplakic (red patch)  
  •     Erythroleukoplakic (combined red-and-white patch) 

( Fig. 10-98   )    
 Th e  leukoplakic  and  erythroplakic  examples are probably 

early cases that have not yet produced a mass or ulceration, 
and the clinical features are identical to those described for 
premalignant leukoplakia and erythroplakia (see  pages 355 
and 363 ). 

 An  exophytic  lesion typically has a surface that is irregular, 
fungating, papillary, or verruciform, and its color may vary 
from normal to white or red, depending on the amount of 
keratin and vascularity ( Figs. 10-99    and  10-100   ). Th e 
surface is often ulcerated, and the tumor feels hard  (indu-
rated)  on palpation ( Fig. 10-101   ). 

   •  Fig. 10-97      Squamous Cell Carcinoma.     Leukoplakic lesion with 
a granular surface on the left ventrolateral tongue.      (Courtesy of Dr. 
Larry Cunningham.)   

   •  Fig. 10-98      Squamous Cell Carcinoma.     Speckled erythroplakia 
of the left posterior buccal mucosa. Brush sampling had been reported 
to be negative for epithelial abnormality, but incisional biopsy revealed 
invasive squamous cell carcinoma.      (From Chi AC, Ravenel MC: 
AAOMP case challenge: a “speckled” lesion,  J Contemp Dent Pract  
6:168-172, 2005.)   

   •  Fig. 10-99      Squamous Cell Carcinoma.     An exophytic lesion of 
the posterior lateral tongue demonstrates surface nodularity and 
minimal surface keratin production. It is painless and indurated.       
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patient holds a cigarette, cigar, or pipe. Almost 90% of 
lesions are located on the lower lip. 

 Th e typical vermilion carcinoma is a crusted, oozing, 
nontender, indurated ulceration that is usually less than 
1 cm in greatest diameter when discovered ( Figs. 10-104    
and  10-105   ). Th e tumor usually grows slowly, and most 
patients are aware of a “problem” in the area for 12 to 16 
months before diagnosis. Metastasis is a late event; at diag-
nosis, fewer than 10% of patients have lymph node metas-
tasis, usually in the submental region. Perineural invasion 
may result in extension of the tumor into the mandible 
through the mental foramen. Although this tumor typically 
is diagnosed and treated at an early stage, patient neglect 
can result in considerable destruction of normal tissue ( Fig. 
10-106   ).  

  Intraoral Carcinoma 
 In the United States, the most common sites for intraoral 
carcinoma are the tongue (usually the posterior lateral and 
ventral surfaces) and fl oor of mouth. Other sites of 

   •  Fig. 10-100      Squamous Cell Carcinoma.     An exophytic buccal 
lesion shows a roughened and irregular surface with areas of erythema 
admixed with small areas of white keratosis. Surface ulceration is 
evident.       

   •  Fig. 10-101      Squamous Cell Carcinoma.     Chronic ulcerated 
lesion on the right ventral surface of the tongue. The rolled anterior 
margin felt indurated on palpation.       

   •  Fig. 10-102      Squamous Cell Carcinoma.     An ulcerated or endo-
phytic lesion of the hard palate demonstrates rolled borders and a 
necrotic ulcer bed. This cancer was painless, although it had partially 
destroyed underlying palatal bone.       

   •  Fig. 10-103      Squamous Cell Carcinoma.     Bone involvement is 
characterized by an irregular, “moth-eaten” radiolucency with ragged 
margins—an appearance similar to that of osteomyelitis.       

 Th e  endophytic  growth pattern has a central, depressed, 
irregularly shaped ulcer with a surrounding “rolled” border 
of pink, red, or white mucosa ( Fig. 10-102   ). Th e rolled 
border results from invasion of the tumor downward and 
laterally under adjacent epithelium. Traumatic granulomas, 
deep fungal infections, tuberculosis, tertiary syphilis, and 
oral lesions of Wegener granulomatosis or Crohn ’ s disease 
may exhibit a similar clinical appearance. 

 Destruction of underlying bone, when present, may be 
painful or completely painless; it appears on radiographs as 
a “moth-eaten” radiolucency with ill-defi ned or ragged 
margins (an appearance similar to osteomyelitis) ( Fig. 
10-103   ). Perineural invasion may cause paresthesia. 

  Lip Vermilion Carcinoma 
 Carcinoma of the lip vermilion typically is found in light-
skinned persons with chronic exposure to UV radiation 
from sunlight. Seventy percent of aff ected individuals have 
outdoor occupations. It usually is associated with  actinic 
cheilosis  (see  page 370 ) and may arise at the site where the 
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involvement (in descending order of frequency) are the 
gingiva, buccal mucosa, labial mucosa, and hard palate. 

 Carcinoma of the tongue accounts for more than 50% 
of intraoral cancers in the United States ( Figs. 10-107   ). 
Two-thirds of lingual carcinomas appear as painless, indu-
rated masses or ulcers of the posterior lateral border; 20% 
occur on anterior lateral or ventral surfaces, and only 4% 
occur on the dorsum. For unknown reasons, the oral tongue 
represents an increasingly common site of involvement in 
young patients. 

 Of all intraoral carcinomas, fl oor of mouth lesions are 
the most likely to arise from a preexisting leukoplakia or 
erythroplakia ( Fig. 10-108   ). Th e fl oor of mouth also repre-
sents the oral cancer site most often associated with the 
development of a second primary malignancy, either else-
where in the aerodigestive tract or in a distant organ. Floor 
of mouth carcinomas most often arise in the midline region 
near the frenum. 

 Gingival and alveolar carcinomas are usually painless and 
most frequently arise from keratinized, posterior mandibu-
lar mucosa ( Fig. 10-109   ). Interestingly, among intraoral 
carcinomas, gingival lesions are least associated with tobacco 
smoking and have the greatest predilection for females. 

   •  Fig. 10-104      Squamous Cell Carcinoma.     Crusted, ulcerated 
nodule of the lower lip vermilion. Risk factors in this patient included 
chronic sun exposure as well as immunosuppression due to bone 
marrow transplantation.       

   •  Fig. 10-105      Squamous Cell Carcinoma.     Ulcerated mass of the 
lower lip vermilion.       

   •  Fig. 10-106      Squamous Cell Carcinoma.     Patient neglect can 
result in extensive involvement, even in a readily visible site such as 
the lip vermilion. This ulcerating lesion of the lower lip had been present 
for more than 1 year before diagnosis.       

   •  Fig. 10-107      Squamous Cell Carcinoma.     Diffuse, red and white 
lesion of the posterior lateral border of the tongue.       

   •  Fig. 10-108      Squamous Cell Carcinoma.     Granular red and white 
lesion in the anterior fl oor of mouth.       
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buccal mucosa, alveolar ridge, and pterygomandibular 
raphe ( Fig. 10-112   ). Invasion of the pterygomandibular 
raphe may lead to involvement of the skull base, masticator 
space, and fl oor of mouth.  

  Oropharyngeal Carcinoma 
 Subsites for oropharyngeal carcinoma include the soft palate, 
base of tongue, tonsillar region (i.e., tonsil, tonsillar fossa, and 
pillars), and posterior pharyngeal wall. Among these subsites, 
the tonsillar region accounts for the majority (approximately 
70% to 80%) of cases. Indeed, the tonsillar region is a favored 
site for HPV-associated carcinomas, and the majority of oro-
pharyngeal carcinomas in the United States currently are 
attributed to HPV infection ( Fig. 10-113   ). 

 Oropharyngeal carcinomas exhibit the same basic clini-
cal appearance as more anterior carcinomas; however, in this 
posterior location, lesions often go unrecognized for long 
periods. By the time of diagnosis, tumor size is typically 
greater than that of oral carcinomas, and the proportion of 
cases with cervical and distant metastasis is higher. Common 
presenting symptoms for oropharyngeal carcinoma include 

Gingival and alveolar carcinomas have a special propensity 
to mimic common, benign infl ammatory and reactive 
lesions, such as the pyogenic granuloma, gingivitis ( Fig. 
10-110   ), and periodontal disease. Gingival tumors often 
destroy the underlying bone and cause tooth mobility. Th e 
lesion may go unrecognized until after tooth extraction, 
when it proliferates out of the socket to mimic the hyper-
plastic granulation tissue of an epulis granulomatosa (see 
 page 484 ). Cancers that develop in an edentulous area may 
“wrap around” a denture fl ange and superfi cially resemble 
infl ammatory fi brous hyperplasia (epulis fi ssuratum) ( Fig. 
10-111   ). Tumors of the maxillary alveolar ridge may extend 
onto the hard palate. Recent studies suggest that carcinomas 
involving the maxillary mucosa may be more aggressive 
than previously thought, with nearly 30% of cases harbor-
ing occult cervical lymph node metastasis. 

 Similarly, recent evidence suggests that carcinomas of the 
buccal mucosa may be more aggressive than previously sus-
pected, with reported locoregional recurrence rates ranging 
from 30% to 80%. Th e buccal mucosa is an especially 
common site for oral carcinoma in regions of the world 
where betel quid use is prevalent. 

 Carcinomas of the retromolar trigone may spread to 
numerous adjacent structures, including the oropharynx, 

   •  Fig. 10-109      Squamous Cell Carcinoma.     Red and white granular 
lesion of the posterior lingual mandibular gingiva.       

   •  Fig. 10-110      Squamous Cell Carcinoma.     An innocuous, pebbled 
surface change of the gingiva was interpreted as infl ammatory until 
multifocal white keratoses developed.       

   •  Fig. 10-111      Squamous Cell Carcinoma.     An exophytic lesion 
with an irregular and pebbled surface. There is a linear indentation 
along the facial aspect resulting from pressure from the patient ’ s lower 
denture. The underlying alveolar bone was destroyed.       

   •  Fig. 10-112      Squamous Cell Carcinoma.     Carcinoma of the ret-
romolar trigone with extension into the oropharynx (including the soft 
palate and anterior faucial pillar). Associated leukoplakia also extends 
anteriorly along the buccal mucosa.       
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and enlarged ( Fig. 10-115   ). If the malignant cells have 
perforated the capsule of the node and invaded into sur-
rounding tissues, then the node will feel “fi xed,” or not 
easily movable.  Extracapsular spread  (extension of meta-
static deposits outside of the lymph node capsule) is a 
microscopic feature associated with poor prognosis, includ-
ing increased risk for locoregional recurrence, distant metas-
tasis, and shortened survival. 

 Occasionally, contralateral or bilateral metastatic depos-
its are seen, and at least 2% of patients have distant (“below 
the clavicles”) metastasis at diagnosis; in some studies this 
fi gure is as high as 22%. Th e most common sites of distant 
metastasis are the lungs, liver, and bones, but any part of 
the body may be aff ected. 

 Carcinoma of the lower lip and oral fl oor tends to travel 
to the submental nodes; tumors from the posterior portions 
of the mouth typically travel to the superior jugular and 

persistent sore throat, diffi  culty in swallowing  (dysphagia),  
and pain on swallowing  (odynophagia).  Th e pain may be 
dull or sharp and frequently is referred to the ear.   

  Metastasis 
 Metastasis of oral squamous cell carcinoma occurs largely 
via the lymphatics to the ipsilateral cervical lymph nodes 
( Fig. 10-114   ). A cervical lymph node that contains meta-
static carcinoma is usually fi rm to stony hard, nontender, 

   •  Fig. 10-113      Squamous Cell Carcinoma, Oropharyngeal.      A,  
Large, erythroplakic lesion involving the left soft palate and tonsillar 
region.  B,  Immunohistochemical staining showed the tumor to be 
positive for p16, which is a surrogate marker for transcriptionally active, 
high-risk human papilloma virus (HPV) infection among oropharyngeal 
squamous cell carcinomas.  C,   In situ  hybridization (ISH) demonstrated 
the presence of intranuclear HPV 16 DNA.       
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   •  Fig. 10-114      Squamous Cell Carcinoma, Metastatic Spread.   
  Diagram demonstrating potential sites for metastatic spread of oral 
carcinoma to regional lymph nodes.       
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   •  Fig. 10-115      Squamous Cell Carcinoma.     Metastatic deposits 
within cervical lymph nodes present as fi rm, painless enlargements as 
seen in this patient with metastasis to a superior jugular node from a 
posterior lateral tongue carcinoma.       
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 TABLE 
 10-3   !   

 Primary Tumor (T) 

TX Primary tumor cannot be assessed

T0 No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor 2 cm or less in greatest dimension

T2 Tumor more than 2 cm but not more than 4 cm in greatest dimension

T3 Tumor more than 4 cm in greatest dimension or extension to lingual surface of epiglottis

T4a Moderately advanced local disease
(Lip) Tumor invades through cortical bone, inferior alveolar nerve, fl oor of mouth, or skin of face, that is, chin or nose
(Oral cavity) Tumor invades adjacent structures only (e.g., through cortical bone [mandible or maxilla] into deep [extrinsic] 

muscle of tongue [genioglossus, hyoglossus, palatoglossus, and styloglossus], maxillary sinus, skin of face)
(Oropharynx) Tumor invades the larynx, extrinsic muscles of tongue, medial pterygoid, hard palate, or mandible
( Note:  Mucosal extension to lingual surface of epiglottis from primary tumors of the base of the tongue and vallecula does 

not constitute invasion of larynx.)

T4b Very advanced local disease
Tumor invades lateral pterygoid muscle, pterygoid plates, lateral nasopharynx, or skull base, or encases carotid artery

 Regional Lymph Node Involvement (N)   *  

NX Regional lymph nodes cannot be assessed

N0 No regional lymph node metastasis

N1 Metastasis in a single ipsilateral node 3 cm or less in greatest dimension

N2 Metastasis in a single ipsilateral lymph node, more than 3 cm but not more than 6 cm in greatest dimension, or in 
multiple ipsilateral lymph nodes, none more than 6 cm in greatest dimension, or in bilateral or contralateral lymph 
nodes, none more than 6 cm in greatest dimension

N2a Metastasis in a single ipsilateral node more than 3 cm but not greater than 6 cm in greatest dimension

N2b Metastasis in multiple ipsilateral nodes, none more than 6 cm in greatest dimension

N2c Metastasis in bilateral or contralateral nodes, none more than 6 cm in greatest dimension

N3 Metastasis in a node more than 6 cm in greatest dimension

 Distant Metastasis (M) 

M0 No distant metastasis

M1 Distant metastasis

  *   Note:  Metastases at level VII are considered regional lymph node metastases.  
 From Lip and Oral Cavity. In Edge SB, Byrd DR, Compton CC, et al, editors,  AJCC Cancer Staging Manual,  ed 7, New York, 2010, Springer, pp 29-40; Pharynx. 
In Edge SB, Byrd DR, Compton CC, et al, editors,  AJCC Cancer Staging Manual,  ed 7, New York, 2010, Springer, pp 41-56. 

Tumor-node-metastasis (TNM) Staging System for Oral and Oropharyngeal Carcinoma  

digastric nodes. Metastatic deposits from oropharyngeal 
carcinoma usually are found in the jugulodigastric or retro-
pharyngeal nodes. 

 Metastasis is not an early event for carcinomas of the oral 
cavity proper. However, because of delay in diagnosis, 
approximately 21% of patients have cervical metastases at 
diagnosis (60% in reports from tertiary care medical 
centers). In contrast, oropharyngeal tumors are prone to 
early metastasis, with more than 50% of aff ected persons 

exhibiting cervical lymph node metastasis and 10% exhibit-
ing distant metastasis at diagnosis.  

  Staging 
 Tumor size and the extent of metastatic spread are the best 
prognostic indicators for oral squamous cell carcinoma. 
Quantifying these clinical parameters is called  staging.  
 Table 10-3    summarizes the tumor-node-metastasis (TNM) 
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sheets or islands of cells proliferate within the connective 
tissue, without attachment to the surface epithelium. Th e 
invading tumor destroys normal tissue and may extend 
deeply into underlying adipose tissue, muscle, or bone. 
Lesional cells may breach the perineurium that encases 
nerve bundles  (perineural invasion)  or may invade the 
lumina of veins or lymphatics  (vascular invasion)  ( Fig. 
10-116   ). Th ere is often a strong infl ammatory or immune 
cell response to invading epithelium, and necrosis may be 
present. Th e tumor may induce dense fi brosis  (desmoplasia  
or  scirrhous change)  and the formation of new blood 
vessels  (angiogenesis).  

 Th e lesional cells generally show abundant eosinophilic 
cytoplasm with large, often darkly staining  (hyperchro-
matic)  nuclei and an increased nuclear-to-cytoplasmic ratio. 
Varying degrees of cellular and nuclear pleomorphism are 
seen. Th e normal product of squamous epithelium is keratin, 
and  keratin pearls  (a round focus of concentrically layered, 
keratinized cells) may be produced within lesional epithe-
lium. Individual cells also may undergo keratinization. 

 Histopathologic  grading  of squamous cell carcinoma is 
based upon the degree of resemblance to normal squamous 
epithelium and the amount of keratin production .  Lesions 
are graded on a three-point (grades I to III) or a four-point 
(grades I to IV) scale. Th e less diff erentiated tumors receive 
the higher numerals. Th e histopathologic grade of a tumor is 
related somewhat to its biologic behavior. In other words, a 

system for staging oral and oropharyngeal carcinoma. Th is 
staging protocol depends on three basic clinical features:
   1.     T—Size of the primary tumor, in centimeters  
  2.     N—Regional lymph node involvement  
  3.     M—Distant metastasis    

 Th ese three parameters are tallied together to determine 
the stage ( Table 10-4   ). In general, the higher the stage, the 
worse the prognosis. In other words, a stage IV lesion is 
associated with a much worse prognosis than a stage I 
lesion. However, for oropharyngeal carcinoma, survival 
rates are similar for patients with stage I, II, and III disease 
(see  Table 10-4 ); instead, HPV status appears to be the most 
important prognostic factor for patients with oropharyngeal 
carcinoma (see later).  

  Histopathologic Features 
 Squamous cell carcinoma arises from dysplastic surface epi-
thelium and is characterized histopathologically by invasive 
islands and cords of malignant squamous epithelial cells. At 
the earliest moment of invasion, the adjectives  superfi cially 
invasive  or  microinvasive  often are used. Th e features of 
epithelial dysplasia are discussed in more detail in the 
section on leukoplakia (see  page 360 ). 

 Invasion is represented by irregular extension of lesional 
epithelium through the basement membrane and into sub-
epithelial connective tissue. Individual squamous cells and 

 TABLE 
 10-4   !

5-Year Relative Survival Rate

Stage TNM Classifi cation Oral Cavity * Lip  †  Oropharynx  †  

Stage 0 Tis N0 M0

Stage I T1 N0 M0 72% 96%  56%  ‡‡   

Stage II T2 N0 M0 58% 83%  58%  ‡‡   

Stage III T3 N0 M0 
 T3 N0 M0 
 T1 N1 M0 
 T2 N1 M0 
 T3 N1 M0

45% 57%  55%  ‡‡   

Stage IV 32% 48%  43%  ‡‡   
   IVA T4a N0 M0 

 T4a N1 M0 
 T1 N2 M0 
 T2 N2 M0 
 T3 N2 M0 
 T4a N2 M0

   IVB Any T N3 M0 
 T4b Any N M0

   IVC Any T Any N M1

  *  From Lip and Oral Cavity. In Edge SB, Byrd DR, Compton CC, et al, editors,  AJCC Cancer Staging Manual,  ed 7, New York, 2010, Springer, pp 29-40.  
   †   Based on SEER data for patients treated from 1988 to 2001. Source: American Cancer Society. Oral cavity and oropharyngeal cancer.  http://www.cancer.org/
cancer/oralcavityandoropharyngealcancer/detailedguide/oral-cavity-and-oropharyngeal-pdf . Accessed August 29, 2013.  
    ‡‡     Due to the increasing incidence in HPV-related oropharyngeal carcinoma, recent studies have shown a signifi cant improvement in survival over 
that refl ected in the SEER data from 1998-2001. Some centers have reported an overall 5-year survival rate of 54%-89% for HPV( + ) oropharyngeal 
carcinoma, whereas the 5-year survival rate for HPV( − ) tumors ranges from 33%-65%.   

   Tumor-node-metastasis (TNM) Clinical Staging Categories for Oral and Oropharyngeal Squamous Cell 
Carcinoma with Corresponding Survival Rates  
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widespread agreement regarding the use of such methods 
is lacking. 

 For oropharyngeal squamous cell carcinoma, detection 
of transcriptionally active HPV infection is especially 
important in determining prognosis. HPV-positive oropha-
ryngeal squamous cell carcinomas often are poorly diff eren-
tiated and nonkeratinizing with basaloid cytologic features; 
in addition, the majority of cases are diagnosed at an 

tumor that is mature enough to closely resemble its tissue of 
origin often grows at a slightly slower pace and metastasizes 
later in its course. Such a tumor is called  low-grade, grade I,  
or  well-differentiated  ( Fig. 10-117   ). In contrast, a tumor with 
marked pleomorphism and little or no keratin production 
may be so immature that it becomes diffi  cult to identify the 
tissue of origin. In such cases, immunohistochemical studies 
(e.g., for cytokeratins or p63) may be needed to support an 
epithelial origin. Such tumors often enlarge rapidly, metasta-
size early, and are termed  high-grade, grade III/IV, poorly dif-
ferentiated,  or  anaplastic  ( Fig. 10-118   ). A tumor with a 
microscopic appearance somewhere between these two 
extremes is called  moderately differentiated  ( Fig. 10-119   ). 

 Grading is a somewhat subjective process, depending on 
the area of the tumor sampled and the individual patholo-
gist ’ s criteria for evaluation. Moreover, clinical staging cor-
relates much better with the prognosis than microscopic 
grading. Over the past several decades, investigators have 
proposed various multi-parameter histopathologic assess-
ment systems in an attempt to provide more objective cri-
teria that correlate with prognosis. Variables such as pattern 
of invasion, tumor thickness, degree of keratinization, 
nuclear pleomorphism, lymphocytic response, and mitotic 
rate have been included in such grading systems. However, 

   •  Fig. 10-116      Squamous Cell Carcinoma.      A,  Perineural invasion. 
Tumor has breached the perineurium encasing this nerve fi ber. 
 B,  Angioinvasion. Tumor is present within the lumen of this vessel.       

A

B    •  Fig. 10-117      Well-differentiated Squamous Cell Carcinoma.      
A,  Low-power photomicrograph showing islands of malignant squa-
mous epithelium invading into the lamina propria.  B,  High-power view 
showing dysplastic epithelial cells with keratin pearl formation.       

A

B

   •  Fig. 10-118      Poorly Differentiated Squamous Cell Carcinoma.   
  The numerous pleomorphic cells within the lamina propria represent 
anaplastic carcinoma.       
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transcriptionally active HPV infection and is not useful for 
prognostication. Furthermore, there is only limited data 
regarding qRT-PCR analysis of high-risk HPV E6 and E7 
expression in oral squamous cell carcinoma, with no signifi -
cant correlation with prognosis demonstrated thus far.  

  Treatment and Prognosis 
 Clinical staging guides the treatment of squamous cell car-
cinoma. Most lip vermilion carcinomas are detected at an 
early stage and treated by surgical excision (typically a wedge 
resection) with excellent results. In contrast, advanced cases 
may be treated by defi nitive radiation therapy or combined 
chemoradiation therapy. At diagnosis, less than 10% of all 
lip vermilion carcinomas have metastasized; therefore, neck 
dissection seldom is indicated. However, a notable excep-
tion is squamous cell carcinoma of the upper lip vermilion, 
which exhibits a high risk for regional lymph node metas-
tasis (apparently related to the extensive lymphatic network 
in this location). Fortunately, squamous cell carcinoma only 
rarely occurs in the upper lip. 

 For intraoral squamous cell carcinoma, early-stage lesions 
usually are treated with surgery; defi nitive radiation therapy 
may be an alternative for patients unable to tolerate surgery. 
Moderately advanced tumors typically are treated with 
surgery followed by either radiation therapy or concurrent 
chemoradiation therapy. Very advanced disease or cases in 
which surgery would result in unacceptable functional out-
comes may be treated with radiation therapy and/or 
chemotherapy. 

 In addition to advanced stage, indications for postopera-
tive  (adjuvant)  radiation or chemoradiation therapy in the 
treatment of intraoral carcinoma may include close or posi-
tive resection margins, high-grade histopathologic features, 
extracapsular spread, and perineural or angiolymphatic 
invasion.  Intensity-modulated radiation therapy (IMRT)  
often is used to target the treatment area while minimizing 
damage to neighboring tissue.  Brachytherapy  (placement of 
tiny, radioactive seeds) may be used for select applications 
(e.g., defi nitive treatment of small intraoral tumors or as an 
adjunct with IMRT to deliver an additional radiation dose). 

 In patients with intraoral carcinoma, cervical lymph 
node involvement is evident at presentation in approxi-
mately 30% of cases and occult (or subclinical) in about 
10% to 40% of cases. However, the risk for regional metas-
tasis varies considerably by subsite. In the past,  radical neck 
dissection  ( en bloc  removal of the lymphatics of the lateral 
triangle of the neck along with associated nonlymphatic 
structures, including the internal jugular vein, submandibu-
lar gland, sternocleidomastoid muscle, and spinal accessory 
nerve) was standard treatment for clinically evident or sus-
pected cervical lymph node metastasis. However, over the 
past several decades,  modifi ed radical neck dissection  
(similar to radical neck dissection but with preservation of 
nonlymphatic structures) and  selective neck dissection  
(removal of only select cervical lymph node groups) have 
gained favor; these techniques are associated with decreased 

advanced clinical stage. Despite these features, HPV-positive 
oropharyngeal squamous cell carcinomas typically exhibit 
better treatment outcomes compared to HPV-negative 
cases. Th e gold standard for determining whether a carci-
noma likely was caused by HPV is high-risk HPV E6 and 
E7 oncogene expression analysis by quantitative reverse 
transcriptase polymerase chain reaction (qRT-PCR). 
However, this method is best suited for fresh frozen tissue 
and is technically demanding. In comparison, detection of 
p16 by immunohistochemistry is more widely available, is 
readily performed on formalin-fi xed paraffi  n-embedded 
tissue, and is considered a highly sensitive (albeit not highly 
specifi c) surrogate for transcriptionally active, high-risk 
HPV infection in oropharyngeal carcinomas (see  Fig. 
10-113,  B  ). (Th e molecular basis for this fi nding is that 
overexpression of p16 results from inactivation of the tumor 
suppressor pRB [retinoblastoma protein] by the HPV onco-
protein E7.) Also, in the case of a cervical lymph node with 
metastatic carcinoma of unknown origin, some studies 
suggest that p16 immunoreactivity may be useful in direct-
ing the search for the primary tumor to the oropharynx. 
Furthermore, investigators have found that  in situ  hybrid-
ization (ISH) for HPV 16 exhibits strong agreement with 
p16 immunohistochemistry, although it may fail to detect 
the minority of oropharyngeal tumors caused by other HPV 
types (see  Fig. 10-113,  C  ). In particular, the recent develop-
ment of RNA ISH probes complementary to E6 and E7 
mRNA allows for detection of transcriptionally active HPV 
in routinely processed tissue. Also, there is currently much 
interest in evaluating liquid-phase hybridization assays for 
detection of HPV in cytologic preparations from head and 
neck squamous cell carcinomas. Importantly, widely 
accepted testing algorithms, validated commercially avail-
able assays, and standardized reporting criteria for determi-
nation of HPV status in oropharyngeal and other head and 
neck tumors still need to be established. 

 In contrast to oropharyngeal squamous cell carcinomas, 
p16 immunohistochemistry performed on oral squamous 
cell carcinomas exhibits low positive predictive value for 

   •  Fig. 10-119      Moderately Differentiated Squamous Cell Carci-
noma.     Although no keratinization is seen in this medium-power view, 
these malignant cells are still easily recognizable as being of squamous 
epithelial origin.       
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chemotherapy. Oncologists traditionally have preferred 
radiation or concurrent chemoradiation therapy over 
surgery in this anatomic location; however, recent advances 
in surgical techniques have led some to reconsider this view. 

 Based upon available data for patients recently diagnosed 
in the United States, the estimated 5-year relative survival rate 
for oral and pharyngeal cancers combined is approximately 
64%. Although some patients die of their disease as many as 
10 years after initial treatment, the great majority of deaths 
occur within the fi rst 5 years. Th e prognosis varies consider-
ably by tumor stage and subsite ( Tables 10-4  and  10-5   ). 
Because most lip vermilion carcinomas are diagnosed at an 
early stage, the overall 5-year relative survival rate is excellent 
(approximately 95%). In contrast, intraoral and oropharyn-
geal carcinomas often are diagnosed at later stages, with sig-
nifi cantly lower 5-year relative survival rates (e.g., 51% for 
fl oor of mouth lesions and 65% for oropharyngeal lesions). 

 For both intraoral and lip vermilion carcinomas, tumor 
stage is the best prognostic indicator. However, for oropha-
ryngeal carcinoma, HPV tumor status (i.e., presence or 
absence of transcriptionally active HPV [see  page 378 ]) is 
considered the most important prognostic factor, followed 
by tobacco exposure and tumor stage. Compared to patients 
with HPV-negative tumors, those with HPV-positive tumors 
typically exhibit a better response to chemotherapy and/or 
radiation therapy, with an approximately 60% reduction in 
risk of death and 30% greater 5-year absolute survival rate. 
Improved survival may refl ect the unique biology of HPV-
positive carcinomas as well as the low rate of comorbidity 
among the relatively young age group typically aff ected. 
Possible biologic reasons for favorable prognosis include an 
intact p53-mediated apoptotic response to radiation and a 
lack of fi eld cancerization (see next section). Investigations 
of targeted therapies and less intensive treatment regimens 
for HPV-positive oropharyngeal tumors are ongoing. 

 Various molecular markers associated with oral squamous 
cell carcinoma, such as  TP53  mutations, have shown 

morbidity and, depending upon the extent of disease, often 
allow for disease control comparable to that of classical 
radical neck dissection. Histopathologic fi ndings (e.g., 
number of positive nodes and presence of extracapsular 
spread) in a selective neck dissection may aid in determining 
the need for postoperative radiation or chemoradiation 
therapy. 

 Th e  depth of invasion  or  tumor thickness  may help predict 
occult cervical lymph node metastasis despite early T-stage 
and may be used to determine the need for  elective  selective 
neck dissection. Although some investigators have used 
these terms interchangeably, depth of invasion represents 
the distance from the basement membrane to the deepest 
portion of the tumor, whereas tumor thickness is the dis-
tance from the tumor surface to the deepest portion of the 
tumor. Many studies suggest a signifi cantly increased risk 
for nodal metastasis with a depth of invasion or tumor 
thickness greater than about 3 to 5 mm; however, suggested 
cutoff s vary considerably by tumor subsite and study meth-
odology. In addition,  sentinel-node biopsy  (biopsy of the 
fi rst lymph node in the lymphatic basin to receive drainage 
from the tumor) has shown promise in identifying patients 
with occult neck metastasis, but this technique remains 
investigational for patients with oral cancer. 

 Chemotherapeutic agents commonly used for treating 
intraoral carcinoma include platinum-containing com-
pounds (e.g., cisplatin and carboplatin), 5-fl uorouracil, and 
taxanes (e.g., paclitaxel and docetaxel).  Induction  or  neoad-
juvant  chemotherapy may be administered initially to shrink 
a tumor prior to additional therapy and has been advocated 
by some investigators to decrease the risk for distant metas-
tasis; however, studies suggest this approach may yield either 
no or minimal improvement in locoregional disease control 
and patient survival. In contrast, for patients with locally 
advanced (stage III, IVa, or IVb) disease, current evidence 
supports  postoperative  concurrent chemoradiation therapy 
(especially incorporating cisplatin) for optimal locoregional 
control and disease-free survival. For intraoral carcinomas 
with distant metastasis (stage IVc), single- or multi-agent 
chemotherapy may be administered. 

 In addition, there are several promising targeted therapies, 
including monoclonal antibodies (e.g., cetuximab and pani-
tumumab) or small molecule tyrosine kinase inhibitors (e.g., 
erlotinib) directed against epidermal growth factor receptor 
(EGFR); anti-vascular endothelial growth factor (VEGF) 
antibodies; and mammalian target of rapamycin (mTOR) 
inhibitors. In particular, cetuximab has been approved by the 
United States Food and Drug Administration for treatment 
of head and neck squamous cell carcinoma and typically is 
combined with radiation and/or chemotherapy. Molecular-
based targeted therapies are anticipated to become increas-
ingly important treatment strategies in the future. 

 For oropharyngeal squamous cell carcinoma, early-
stage disease may be treated by either defi nitive radiation 
therapy or surgery; however, most cases are diagnosed at 
an advanced stage and require multimodal therapy involv-
ing various combinations of surgery, radiation therapy, or 

 TABLE 
 10-5   !

Cancer Site
Estimated 5-Year 
Relative Survival Rate

Oral cavity and pharynx 
(combined)

65%

   Lip 88%
   Tongue 65%
   Floor of mouth 54%
   Oropharynx 65%  †  

  *  Based upon Surveillance Epidemiology and End Results (SEER) 9 data for 
patients diagnosed in 2006. Source: Surveillance Research Program, 
National Cancer Institute. Fast Stats: An interactive tool for access to SEER 
cancer statistics,  http://seer.cancer.gov/faststats . Accessed April 9, 2015.  
   †   Survival of oropharyngeal carcinoma is related to HPV status of the tumor. 
Some centers have reported overall 5-year survival rates of 54%-89% for 
HPV( + ) oropharyngeal carcinomas and 33%-65% for HPV( − ) tumors.  

   Overall 5-year Relative Survival Estimates for 
Oral and Pharyngeal Cancers *   
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does not appear to be associated with malignancies attrib-
uted to HPV infection.    

   ◆      VERRUCOUS CARCINOMA (SNUFF 
DIPPER ’ S CANCER; ACKERMAN ’ S TUMOR) 

  Verrucous carcinoma  is a low-grade variant of oral squa-
mous cell carcinoma. In 1948, Ackerman described this 
lesion in detail, although the term  verrucous carcinoma  had 
been used in 1944 in a series of cases reported by Burford, 
Ackerman, and Robinson. Ackerman postulated that some 
of these lesions might be associated with smokeless tobacco 
use, because 11 of his 31 patients were “tobacco chewers.” 
However, there was no mention of the type of smokeless 
tobacco used and no mention of whether any of these 
patients also had smoked tobacco. In addition to the oral 
mucosa, verrucous carcinoma has been identifi ed at several 
extraoral sites, including laryngeal, vulvovaginal, penile, 
anorectal, sinonasal, and esophageal mucosa, as well as the 
skin of the breast, axilla, ear canal, and soles of the feet. 
Extraoral cases are unrelated to tobacco use. Several inves-
tigators have identifi ed DNA from HPV types 6, 11, 16, 
and 18 in a minority of oral verrucous carcinomas, although 
the possibility that these cases represent coincidental HPV 
infection cannot be excluded. 

 Verrucous carcinoma represents less than 1% to 16% of 
all oral squamous cell carcinomas, depending on the local 
popularity of smokeless tobacco use. Th e only epidemio-
logic assessment of this tumor in a Western culture reported 
an average annual incidence rate of one to three oral lesions 
per 1 million population each year. Among 411,534 cases 
of head and neck carcinoma recorded in the National 
Cancer Database from 1985 to 1996, only 0.6% of cases 
were diagnosed as verrucous carcinoma. 

 Some oral verrucous carcinomas arise in people who 
chronically use chewing tobacco or snuff . Cases also occur 
in those who combine habits (i.e., smokeless tobacco, 
smoking, and alcohol), exclusively smoke tobacco, or have 
no identifi able risk factors. However, exact fi gures are dif-
fi cult to assess because patients often deny their habits. 
Nevertheless, among smokeless tobacco users, conventional 
squamous cell carcinoma is much more likely to develop 
than this low-grade variant. 

   Clinical Features 
 Verrucous carcinoma is found predominantly in men older 
than 55 years (average age: 65 to 70 years). In areas where 
women frequently use dry snuff , however, older females 
may predominate. Th e most common sites of oral mucosal 
involvement include the mandibular vestibule, buccal 
mucosa, gingiva, tongue, and hard palate. Th e involved area 
often corresponds to the site of chronic tobacco placement. 
In cultural groups who keep the tobacco in the maxillary 
vestibule or under the tongue, these locations are involved 
most commonly. 

equivocal results as prognostic indicators. Several investiga-
tors have reported that overexpression of survivin (a member 
of the inhibitor of apoptosis protein family) is associated 
with poor prognosis, but the clinical utility of this fi nding 
requires further study. Moreover, unlike oropharyngeal 
carcinoma (see later), there is no clear correlation between 
HPV tumor status and prognosis for oral squamous cell 
carcinomas. 

 In the United States, deaths from oral and pharyngeal 
cancers have been decreasing over the past several decades. 
Th e age-adjusted death rate for oral and pharyngeal cancers 
combined decreased from 4.3 per 100,000 population in 
1975 to 2.5 per 100,000 population in 2010. From 2000 
to 2010, the mortality rate decreased by approximately 
1.3% annually. In particular, for oropharyngeal cancers, 
5-year relative survival rates have improved—from approx-
imately 51% to 59% for those diagnosed from 1995 
through 2001 to approximately 65% for those diagnosed 
from 2002 through 2005. (Th is trend is refl ected in the 
diff erence between oropharyngeal survival rates shown in 
 Tables 10-4  and  10-5 ). Areas of investigational interest for 
continuing declines in oral and pharyngeal cancer mortal-
ity include improvements in prevention, early diagnosis, 
and treatment.  

  Multiple Carcinomas 
 Patients with one carcinoma of the mouth or throat are at 
increased risk for additional concurrent (synchronous) or, 
more commonly, later (metachronous) primary surface epi-
thelial malignancies of the upper aerodigestive tract, 
stomach, lungs, and other sites. Th is risk has been estimated 
to be as low as 6% and as high as 44%; the highest fi gures 
are associated with male patients who continue to smoke 
and abuse alcohol after therapy. Overall, 9% to 25% of 
patients with oral carcinoma develop additional mouth or 
throat malignancies. 

 Th is tendency for the development of multiple mucosal 
cancers is hypothesized to result from  fi eld cancerization —a 
process whereby exposure to carcinogens, such as tobacco 
and alcohol, creates a diff use fi eld of altered epithelial cells 
with increased potential for malignant transformation. 
Molecular analyses of various markers, including loss of 
heterozygosity (LOH), microsatellite alterations,  TP53  
tumor suppressor gene mutations, and X-chromosome 
inactivation, have identifi ed genetic alterations shared 
between tumor tissue and adjacent clinically normal-
appearing tissue in one-third to one-half of cases examined. 
In addition, investigators have shown that a signifi cant pro-
portion of second primary tumors develop from the same 
preneoplastic precursor lesion or “fi eld,” with the remaining 
cases representing tumors that develop independently. Fur-
thermore, researchers have proposed that patches of clonal 
cells can progress to develop additional mutations and give 
rise to subclones in a process known as  clonal divergence,  
which would account for the genetic heterogeneity typically 
seen among these tumors. Interestingly, fi eld cancerization 
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tissue ( Fig. 10-122   ). Lesions usually show abundant keratin 
(usually parakeratin) production and a papillary or verruci-
form surface. Parakeratin typically fi lls the depressions 
 (parakeratin clefts)  between the surface projections. Th ese 
projections may be long and pointed or short and blunted. 
Th e lesional epithelial cells generally show no signifi cant 
cytologic atypia. Th ere is frequently an intense infl amma-
tory cell infi ltrate in the subjacent connective tissue. 
 Th e histopathologic diagnosis of verrucous carcinoma 
requires an adequate incisional biopsy. Because the indi-
vidual cells are not very dysplastic, the pathologist must 
evaluate the overall histomorphologic confi guration of the 
lesion to make the diagnosis. Adequate sampling also is 
important because conventional squamous cell carcinoma 
develops concurrently within up to 20% of verrucous 
carcinomas.  

  Treatment and Prognosis 
 Th e treatment of choice is surgical excision. Th e surgery 
generally need not be as extensive as that required for con-
ventional squamous cell carcinoma of a similar size. If cervi-
cal lymph node enlargement is clinically evident, then a 
selective neck dissection may be performed, although most 
such cases turn out to represent reactive lymphadenopathy 
rather than metastasis. Approximately 90% of patients are 
disease free 5 years after surgery, but some patients will 
require at least one additional surgical procedure during 

 Oral verrucous carcinoma is usually extensive by the time 
of diagnosis, and it is not unusual for a tumor to be present 
for 2 to 3 years before defi nitive diagnosis. Th e lesion appears 
as a diff use, well-demarcated, painless, thick plaque with 
papillary or verruciform surface projections ( Figs. 10-120    
and  10-121   ). Lesions are typically white but also may appear 
erythematous or pink. Th e color depends on the amount of 
keratin produced and the degree of host infl ammatory 
response to the tumor. When left untreated, the lesions may 
destroy underlying structures, such as bone, cartilage, muscle, 
and salivary glands. Enlarged cervical lymph nodes in patients 
with verrucous carcinoma usually represent infl ammatory 
reactive changes rather than nodal metastasis. 

  Leukoplakia  or  tobacco pouch keratosis  may be seen 
on adjacent mucosal surfaces, and verrucous carcinoma is a 
lesion that may develop from the high-risk precancer, pro-
liferative verrucous leukoplakia (PVL) (see  page 358 ). PVL 
and verrucous carcinoma may have been reported in the 
past by the name  oral fl orid papillomatosis.   

  Histopathologic Features 
 Verrucous carcinoma has a deceptively benign microscopic 
appearance; it is characterized by wide and elongated rete 
ridges that appear to “push” into the underlying connective 

   •  Fig. 10-120      Verrucous Carcinoma.     Extensive papillary, white 
lesion of the maxillary vestibule.       

   •  Fig. 10-121      Verrucous Carcinoma.     Large, exophytic, papillary 
mass of the maxillary alveolar ridge.       

   •  Fig. 10-122      Verrucous Carcinoma.      A,  Low-power photomicro-
graph showing marked epithelial hyperplasia with a rough, papillary 
surface and keratin plugging.  B,  High-power view showing bulbous 
rete ridges without signifi cant dysplasia.       

A

B
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to oral cases, the mean age at diagnosis is 57 years (range: 
29 to 93 years). 

 In contrast to other oral cancers, spindle cell carcinoma 
typically appears as a pedunculated, polypoid mass, but 
occasionally it may appear as a sessile, nodular or fungating 
mass ( Fig. 10-123   ). Th e surface often is ulcerated. Pain and 
paresthesia are prominent features. Th e tumor grows rapidly, 
tends to metastasize early, and typically is diagnosed at a 
late stage. Lower lip lesions seem to have a special propen-
sity to travel along nerves through the mental foramen and 
into the mandibular canal.  

  Histopathologic Features 
 Spindle cell carcinoma is composed predominantly of fas-
cicles of anaplastic, spindle-shaped cells ( Fig. 10-124   ). Some 
spindle cells may appear as obvious epithelial elements, but 
others strongly resemble atypical mesenchymal cells. On 
rare occasions, bone, cartilage, or muscle diff erentiation 
may be seen. Numerous mitotic fi gures often are present. 
Th e overall picture is similar to that of an anaplastic fi bro-
sarcoma (see  page 516 ), except for the often-inconspicuous 
squamous element. 

that time. Th e treatment failures usually occur in patients 
with the most extensive involvement or in those unable to 
tolerate extensive surgery because of unrelated systemic dis-
eases. An additional cause of treatment failure is the initial 
inability to identify focal, concurrent conventional squa-
mous cell carcinoma; such cases should be treated as con-
ventional squamous cell carcinomas. 

 Radiotherapy is an alternative primary treatment modal-
ity but provides poorer local control and, thus, is considered 
less eff ective than surgery. In addition, radiotherapy has 
been unpopular because of published reports of poorly dif-
ferentiated or anaplastic carcinoma developing within the 
lesion after treatment. However, more recent analysis sug-
gests that this threat is overexaggerated. In a limited number 
of cases, tumor regression after chemotherapy, radiochemo-
therapy, or photodynamic therapy has been reported, 
although these treatment alternatives require further study.    

   ◆      SPINDLE CELL CARCINOMA 
(SARCOMATOID SQUAMOUS CELL 
CARCINOMA; POLYPOID SQUAMOUS 
CELL CARCINOMA; CARCINOSARCOMA; 
PSEUDOSARCOMA) 

  Spindle cell carcinoma  is a rare variant of squamous cell 
carcinoma characterized by dysplastic surface epithelium in 
conjunction with an invasive spindle cell element. With 
routine light microscopy, it may be indistinguishable from 
connective tissue sarcomas or other spindle cell malignan-
cies. Spindle cell carcinoma of the upper aerodigestive tract 
is closely associated with tobacco and alcohol use. Some 
cases develop after radiotherapy for a more diff erentiated 
squamous cell carcinoma, a phenomenon known as  dedif-
ferentiation.  Transcriptionally active HPV appears to be 
exceptionally rare in this variant. 

 In the past, this biphasic lesion was thought to be a “col-
lision” tumor between a carcinoma and sarcoma, but most 
authorities now consider the spindle cells to represent ana-
plastic carcinoma cells. Electron microscopy and immuno-
histochemical analysis support the concept that these 
lesional cells are of epithelial origin, with the ability to 
produce mesenchymal intermediate fi laments. Based on 
immunohistochemical studies, some investigators have 
hypothesized that a dysfunctional cadherin-catenin complex 
important for intercellular adhesion causes the tumor cells 
to shift from a squamous to a spindled type, with increased 
infi ltrative behavior. 

   Clinical Features 
 Spindle cell carcinoma may arise anywhere within the upper 
aerodigestive tract, with a predilection for the larynx and 
oral cavity. In the mouth, the alveolar mucosa, tongue, 
buccal mucosa, and lower lip are common sites, but other 
areas may be involved. Males are aff ected more often than 
females. According to the largest reported series restricted 

   •  Fig. 10-123      Spindle Cell Carcinoma.     Large polypoid mass 
arising from the right lateral tongue.       

   •  Fig. 10-124      Spindle Cell Carcinoma.     Streaming fascicles of 
pleomorphic spindle cells that represent anaplastic epithelial cells.       


