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              Introduction 

 The oral mucosa is normally semitranslucent, 
allowing the color of underlying tissues such as 
fat, blood vessels, or melanin pigment to show 
through to a variable degree. This is affected by 
the thickness of the overlying tissue as well as 
the amount of surface keratin, concentration of 
submucosal fat or other substance, and density 
of the tissue capillary bed. For this reason, the 
thin nonkeratinized mucosa lining the vestibule 
and fl oor of mouth normally appears darker red 
than the thicker pale pink keratinized gingiva. 
Likewise, the vermilion zone of the lip appears 
red secondary to an abundant subepithelial capil-
lary blood supply. 

 Infl ammatory conditions frequently result in 
increased redness ( erythema ) due to thinning of 
the mucosa and/or increased underlying vascu-
larity. Lesions most commonly appear white sec-
ondary to increased thickness of the epithelium, 
or to a lesser extent, decreased vascularity 
(Fig.  4.1 ). Thickening of the epithelium can be 
caused by epithelial  hypertrophy   or hyperplasia, 
edema, and increased production of surface kera-
tin ( hyperkeratosis ). Thickening specifi cally in 
the spinous, or prickle, layer of the epithelium is 

referred to as   acanthosis   . Collapsed bullae or 
ulcerative lesions covered with a surface layer of 
fi brin may also appear white. Mechanical friction 
or other irritants to the mucosal lining can stimu-
late keratin production as a protective response. 
Some white lesions can be identifi ed and treated 
on clinical grounds alone, whereas others require 
additional testing and/or biopsy for defi nitive 
diagnosis.

        Leukoedema   

 This is a common entity that presents as a gener-
alized opacifi cation or gray-white to milky opal-
escence of the buccal mucosa bilaterally 
(Fig.  4.2 ). It may appear fi lmy or wrinkled and 
cannot be rubbed off. The color becomes less evi-
dent or disappears entirely when the mucosa is 
stretched. It is usually noted as an incidental fi nd-
ing on exam and is asymptomatic; biopsy is not 
indicated. The etiology is not clearly established, 
however, there may be a hereditary component. 
This condition is more frequently seen in patients 
of African-American descent. Histologically, the 
tissue exhibits intracellular edema in the spinous 
cell layer of the epithelium. This is a benign con-
dition, and no treatment is required.
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  Fig. 4.1    Appearance of the ventrolateral tongue in a 
patient following radiation therapy. The  right  side ( a ), 
which was in the fi eld of radiation, appears pale white 

with obliteration of vasculature. On the  left  side ( b ), which 
was not radiated, normal appearing vessels are easily visu-
alized. Also note small petechia secondary to bite trauma       

  Fig. 4.2    Leukoedema of the ( a ) left buccal mucosa and ( b ) right buccal mucosa. The  white  changes disappear upon 
stretching of the tissue with a dental mirror       

DIAGNOSTIC TESTS

BIOPSY No.

Stretching of the tissue with resulting diminished white color is diagnostic;
no further testing is required.

TREATMENT None.

FOLLOW-UP None.

Leukoedema
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       Linea Alba 

   Literally meaning “ white   line,” this is a focal 
hyperkeratosis resulting from chronic frictional 
trauma of the tissues rubbing against the adjacent 
teeth.  It   is most commonly seen as a horizontal 
white streak along the buccal mucosa at the level 
of the occlusal plane bilaterally and conforms to 

the confi guration of the teeth in that area 
(Fig.  4.3 ). Frictional hyperkeratosis can also be 
seen focally in other commonly traumatized 
areas such as edentulous alveolar ridge spaces 
(Fig.  4.4 ), lips (Fig.  4.5 ), and lateral aspect of the 
tongue. This may be confused with lichen planus, 
which is a white lesion commonly occurring on 
the buccal mucosa (see Chap.   5    ).

  Fig. 4.3    Linea alba. ( a ) Fine, distinct linea alba of the left buccal mucosa. ( b ) Linea alba with a wide, shaggy appear-
ance due to bite injury       

  Fig. 4.4    Benign alveolar ridge keratosis. Frictional 
hyperkeratosis is common in edentulous areas       

  Fig. 4.5    Hyperplastic tissue of the ( a ) lower labial mucosa related to parafunctional activity, ( b ) with lower lip retracted       
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           Cheek Biting 

   Hyperkeratosis   from frictional trauma may be 
quite pronounced in cases of chronic cheek or lip 
biting or chewing ( morsicatio buccarum, morsi-
catio labiorum ). Lesions  can   appear ragged or 
frayed, with areas of ulceration or redness 
(Figs.  4.6 ,  4.7 , and  4.8 ). Chronic chewing lesions 
of the tongue ( morsicatio linguarum ) can resem-
ble  oral hairy leukoplakia . Patients may or may 
not be aware of the habit and lesions are almost 
universally asymptomatic. Other than educating 
the patient as to the underlying cause, no treat-
ment is necessary. There are no long-term conse-
quences of this benign condition.

  Fig. 4.6    Acute bite injury to the left buccal mucosa       

  Fig. 4.7    Chronic bite trauma to the left buccal mucosa       

  Fig. 4.8    Chronic bite injury to the right buccal mucosa. 
Parafunctional habits resulted in white lesions above the 
occlusal plane that could easily be mistaken for 
leukoplakia       

DIAGNOSTIC TESTS

BIOPSY No, unless the appearance is atypical or diagnosis is uncertain.

None; diagnosis is based on clinical features.

TREATMENT None.

FOLLOW-UP None.

Linea Alba
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          Hairy Tongue 

   Hairy tongue  , or  lingua villosa , is an entirely 
benign condition that can have a striking presen-
tation. Elongation of the  fi liform papillae   occurs 
secondary to decreased desquamation of the ker-
atin layer causing a white coating on the tongue 
dorsum, usually posteriorly (Fig.  4.9 ). The sur-
face coating can become quite matted and hair-
like, with gagging or sensation of irritation in 
some patients if the papillae become extremely 
long. Oral burning may be noted in cases of 
superimposed  candidiasis  (see Chap.   7    ). Trapping 
of chromogenic organisms and debris and stain-
ing from coffee or tobacco can cause a range of 
color variations from black to green (Fig.  4.10 ). 
The etiology is unclear, but has been linked to the 
use of antibiotics and antimicrobial mouthrinses. 
It is also seen with dehydration, xerostomia 
(Fig.  4.11 ), poor nutrition, and a soft or mini-
mally abrasive diet. Treatment is generally not 

necessary, and elimination of any contributing 
factors typically results in complete resolution. If 
lesions persist and are bothersome to the patient, 
gentle brushing or scraping of the tongue is 
recommended.  Fig. 4.9    Hairy tongue in a patient restricted to a soft diet       

  Fig. 4.10    Hairy tongue with yellowish orange 
pigmentation       

  Fig. 4.11    Brown hairy tongue in a patient with chronic 
atrophic glossitis following head and neck radiation ther-
apy. Only the papillated regions of the tongue are affected       

DIAGNOSTIC TESTS

BIOPSY No.

 None, as diagnosis is based on history and clinical appearance.

TREATMENT None.

FOLLOW-UP None.

Cheek Biting
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          Oral Hairy Leukoplakia 

 This is a benign, well-demarcated, generally 
asymptomatic white lesion of the ventrolateral 
tongue seen in HIV infected or immunosup-
pressed individuals. It can appear fl at or raised, is 

often thick and corrugated, and frequently exhib-
its vertical ridge-like striations (Figs.  4.12  and 
 4.13 ). The  lesions   cannot be rubbed off, distin-
guishing the condition from  pseuodomembra-
nous candidiasis  (see Chap.   7    ). The etiology is 
associated with Epstein-Barr virus infection and 
does not exhibit any malignant potential.

  Fig. 4.12    Oral hairy leukoplakia of the right lateral 
tongue with diffuse white corrugated plaques       

  Fig. 4.13    Oral hairy leukoplakia of the right lateral 
tongue with focal linear white plaques       

DIAGNOSTIC TESTS

BIOPSY No.

None; diagnosis is based on clinical appearance and medical history.

TREATMENT
Encourage well-balanced diet and smoking cessation. Gentle cleansing of
the tongue can be helpful.

FOLLOW-UP None.

Hairy Tongue

DIAGNOSTIC TESTS

BIOPSY
May be indicated to distinguish from hyperplastic candidiasis (see Chap. 7)
or leukoplakia (see Chap. 9).

None; diagnosis is usually established clinically in the context of HIV
disease. Immune or HIV status should be ascertained if unknown.

TREATMENT None.

FOLLOW-UP Observation.

Oral Hairy Leukoplakia
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        Nicotinic Stomatitis 

 Direct irritation of the palatal mucosa from hot 
tobacco smoke can lead to infl ammatory 
changes which are  initia  lly erythematous, then 
become white secondary to progressive epithe-
lial hyperplasia and hyperkeratosis. The palate 
exhibits a cracked or wrinkled appearance, with 
punctate red  dots   representing infl ammation and 
squamous metaplasia of minor salivary gland 
duct orifi ces (Figs.  4.14  and  4.15 ). This is com-
monly referred to as “smoker’s palate”. Any 
mucosa covered by a denture will be spared if 
the prosthesis is typically worn while smoking. 

The clinical appearance is usually diagnostic 
and biopsy is not necessary unless there are 
associated areas of ulceration or focal  erythro-
plakia  (see Chap.   9    ). This lesion is reversible 
with smoking cessation. Although this is not 
considered a precancerous condition, its pres-
ence directly correlates with the intensity of 
smoking and is usually a marker of heavy 
tobacco use. Observation is therefore recom-
mended in conjunction with careful screening of 
the entire oral cavity.

    Other white lesions related to tobacco are dis-
cussed in Chap.   9    , including  leukoplakia  and 
 tobacco pouch keratosis .

  Fig. 4.14    Mild smoker’s palate showing excessive kera-
tinization of the hard palate and focally infl amed minor 
salivary gland duct orifi ces       

  Fig. 4.15    Severe smoker’s palate showing heavy kerati-
nization and intensely infl amed duct orifi ces. Photograph 
courtesy of Ellen Eisenberg, D.M.D., Farmington, CT       

DIAGNOSTIC TESTS

BIOPSY
No, unless lesions exhibit worrisome changes over time or persist after
smoking is discontinued.

None; diagnosis is based on clinical appearance.

TREATMENT Smoking cessation.

FOLLOW-UP  Observation.

Nicotinic Stomatitis
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      White Sponge Nevus 

 This is an exceedingly rare lesion,    inherited as an 
autosomal dominant trait, which usually presents 
in childhood  or   adolescence without gender predi-
lection. Genetic analysis has pinpointed the defect 
to genes encoding mucosal keratin (keratin 4 and 
13). It appears as a thick corrugated or folded white 

plaque with a spongy texture affecting the buccal 
mucosa bilaterally and is generally asymptomatic. 
The clinical appearance and family history are so 
distinctive that biopsy is not necessary. It can 
appear less frequently in other areas of the oral 
cavity as well as the esophagus, genitalia, and rec-
tum, in which case biopsy may be indicated. This 
is a benign condition and no treatment is required.

      Chemical Burn 

 A number of chemicals  an  d medications can be 
extremely caustic to the oral mucosa if they 
come in direct contact. Inappropriate topical 
use of certain medications by the patient, such 
as aspirin tablets or powder held against the tis-
sue, can result in signifi cant trauma, causing 
coagulation necrosis and sloughing of the epi-
thelium. Iatrogenic injuries can also be caused 
by agents such as sodium hypochlorite (a disin-
fectant used for root canal irrigation), formocre-
sol, silver nitrate, and acid etching solutions 
used during dental treatment. The initial lesion 
is usually white and leathery or wrinkled in 

appearance and generally very painful. If con-
tact with the caustic substance was brief, which 
is usually the case, healing without scar or other 
complications should occur within 10–14 days 
and palliative treatment with topical agents can 
be used. If more severe injury occurs, with sur-
face desquamation and presence of deeper tis-
sue necrosis, then treatment with antibiotics and 
debridement may be required. Over the counter 
alcohol-containing mouthrinses and other topi-
cal dentrifi ces may cause superfi cial chemical 
burns, including hydrogen peroxide in concen-
trations greater than 3 % (Fig.  4.16 ). These are 
almost always painless and can be “peeled” 
away revealing normal appearing underlying 
mucosa.

DIAGNOSTIC TESTS

BIOPSY No, unless appearance is not classic.

None; diagnosis is made based on clinical appearance.

TREATMENT None.

FOLLOW-UP None.

White Sponge Nevus

4 White Lesions
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       Exfoliative Cheilitis 

 This is an unusual chronic  conditi  on of the lips 
characterized by crusting and  peeling   of the 
superfi cial epithelium, often associated with dis-
comfort or burning. In most cases the entire upper 
and lower lips are involved, and there may be 
associated erythema and swelling (Fig.  4.17 ). 

The cause is believed to be related to repetitive 
lip irritation, such as chronic lip licking or pick-
ing, as well as other factitious or maladaptive 
behaviors. There may be an association with 
stress or depression in some patients. There is 
rarely an infectious component, but secondary 
infection with candida should be considered 
if features consistent with  angular cheilitis  
(see Chap.   7    ) are present.

  Fig. 4.16    Superfi cial chemical injury from use of an 
alcohol-containing mouthwash. ( a ) The palatal mucosa 
has a fi lmy appearance with areas of tissue slough. ( b ) The 

superfi cial necrotic layer can be painlessly removed with 
tissue forceps. Photograph courtesy of Sook-Bin Woo, 
D.M.D., M.M.Sc., Boston, MA       

DIAGNOSTIC TESTS

BIOPSY No.

None; diagnosis is based on history and clinical appearance.

TREATMENT
Palliative treatment with analgesics. Severe injuries may require antibiotics
or tissue debridement.

FOLLOW-UP As needed until condition is resolved.

Chemical Burn
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  Fig. 4.18    Exfoliative cheilitis presenting with ( a ) swollen, erythematous lips with superfi cial crusting; ( b ) following 
several weeks of therapy with topical tacrolimus       

  Fig. 4.17    Exfoliative cheilitis. ( a ) Mild case with crusting and peeling of the lips. ( b ) More severe case with extensive 
peeling and fl aking       

DIAGNOSTIC TESTS

BIOPSY No.

None; diagnosis is based on clinical appearance and history.

TREATMENT

Patient education regarding discontinuation of potentially causative habits
or behaviors, such as lip licking. Use of topical petrolatum jelly usually
results in resolution; tacrolimus 0.1 % ointment once or twice daily may be
effective in refractory cases  (Fig. 4.18).

FOLLOW-UP As needed while condition is active.

Exfoliative Cheilitis
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