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 R
ecognition and diagnosis of 
tongue abnormalities require 
examination of tongue mor-
phology and a thorough history, 

including onset and duration, antecedent 
symptoms, and tobacco and alcohol use. 	
A complete head and neck examination, 
with careful assessment for lymphadenopa-
thy, is essential. 

According to the National Health and 
Nutrition Examination Survey, the point 
prevalence of tongue lesions is 15.5 percent 
in U.S. adults. Lesion prevalence is increased 
in those who wear dentures or use tobacco. 
The most common tongue condition is geo-
graphic tongue, followed by fissured tongue 
and hairy tongue.1 Table 1 summarizes com-
mon tongue conditions.

Abnormalities of the Tongue Surface
MEDIAN RHOMBOID GLOSSITIS

Median rhomboid glossitis is characterized 
by a smooth, shiny, erythematous, sharply 
circumscribed, asymptomatic, plaque-like 
lesion on the dorsal midline of the tongue 
(Figure 1). Men are affected three times more 

often than women.2 Most persons with the 
condition are asymptomatic, but burning or 
itching is possible.3 Median rhomboid glos-
sitis is commonly associated with a candidal 
infection and responds to antifungals (e.g., 
nystatin, fluconazole [Diflucan], clotrima-
zole) delivered as a suspension or oral tro-
che.4-6 Candida can be confirmed with a 
scraping or culture. Other surfaces of the 
mouth are characteristically spared. How-
ever, the presence of palatal inflammation 
may be indicative of immunosuppression, 
and human immunodeficiency virus (HIV) 
infection should be considered.2

ATROPHIC GLOSSITIS

Atrophic glossitis is also known as smooth 
tongue because of the smooth, glossy 
appearance with a red or pink background. 
The smooth quality is caused by the atrophy 
of filiform papillae. Atrophic glossitis is pri-
marily a manifestation of underlying con-
ditions (Table 21,6,7) and warrants thorough 
diagnostic evaluation. Nutritional deficien-
cies of iron, folic acid, vitamin B

12
, ribofla-

vin, and niacin are common causes.2,3,8,9 

Although easily examined, abnormalities of the tongue can present a diagnostic and therapeutic dilemma for physi-
cians. Recognition and diagnosis require a thorough history, including onset and duration, antecedent symptoms, 
and tobacco and alcohol use. Examination of tongue morphology and a careful assessment for lymphadenopathy are 
also important. Geographic tongue, fissured tongue, and hairy tongue are the most common tongue problems and 
do not require treatment. Median rhomboid glossitis is usually associated with a candidal infection and responds 
to topical antifungals. Atrophic glossitis is often linked to an underlying nutritional deficiency of iron, folic acid, 
vitamin B

12
, riboflavin, or niacin and resolves with correction of the underlying condition. Oral hairy leukoplakia, 

which can be a marker for underlying immunodeficiency, is caused by the Epstein-Barr virus and is treated with 
oral antivirals. Tongue growths usually require biopsy to differentiate benign lesions (e.g., granular cell tumors, 
fibromas, lymphoepithelial cysts) from premalignant leukoplakia or squamous cell carcinoma. Burning mouth syn-
drome often involves the tongue and has responded to treatment with alpha-lipoic acid, clonazepam, and cogni-
tive behavior therapy in controlled trials. Several trials have also confirmed the effectiveness of surgical division of 
tongue-tie (ankyloglossia), in the context of optimizing the success of breastfeeding compared with education alone. 
Tongue lesions of unclear etiology may require biopsy or referral to an oral and maxillofacial surgeon, head and 
neck surgeon, or a dentist experienced in oral pathology. (Am Fam Physician. 2010;81(5):627-634. Copyright © 2010 
American Academy of Family Physicians.)
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Table 1. Summary of Tongue Conditions

Condition Clinical presentation Treatment Comments

Median 
rhomboid 
glossitis

Smooth, shiny, erythematous, sharply 
circumscribed, rhomboid shaped 
plaque; usually asymptomatic, but 
burning or itching possible; dorsal 
midline location

Topical antifungals Often associated with candidal 
infection

Atrophic 
glossitis

Smooth, glossy appearance with red  
or pink background

Treat nutritional deficiency or 
other underlying condition

Caused by underlying disease, 
medication use, or nutritional 
deficiencies (e.g., iron, folic acid, 
vitamin B12, riboflavin, niacin)

Fissured tongue Deep grooves, malodor and 
discoloration may occur with 
inflammation or trapping of food

Usually no treatment; gentle 
brushing of tongue if 
symptomatic inflammation 
occurs

Associated with Down syndrome, 
psoriasis, Sjögren syndrome, 
Melkersson-Rosenthal 
syndrome, geographic tongue

Geographic 
tongue

Bare patches on dorsal tongue 
surrounded by serpiginous, raised, 
slightly discolored border

No treatment necessary, 
but topical steroid gels or 
antihistamine rinses can 
reduce tongue sensitivity

Associated with fissured tongue, 
inversely associated with 
tobacco use

Hairy tongue Hypertrophy of filiform papillae, 
tongue discoloration (white, tan, 
black)

No treatment necessary, but 
gentle brushing or scraping 
of tongue may be helpful

Associated with tobacco use, poor 
oral hygiene, antibiotic use

Oral hairy 
leukoplakia

White, hairy appearing lesions on 
lateral border of tongue

Antiviral medications Epstein-Barr virus super 
infection; associated with 
immunocompromise, human 
immunodeficiency virus infection

Lichen planus Manifests as reticular, white, lacy 
pattern on dorsal tongue or as 
shallow, scattered, erythematous 
ulcerations

No treatment if 
asymptomatic, topical 
steroid for symptomatic 
ulcerative lesions

Consider evaluation and treatment 
for coexisting candidal infection; 
biopsy needed for definitive 
diagnosis of lichen planus

Linea alba Thin white line of thickened epithelium 
on lateral borders of tongue

No treatment necessary Caused by chewing trauma to 
lateral tongue

Leukoplakia White adherent patch or plaque Close observation, biopsy to 
rule out malignancy

Strongly associated with tobacco 
use, but higher malignant 
potential when occurring in 
never smokers

Squamous cell 
carcinoma

Thickened white or red patch or 
plaque, may develop nodularity or 
ulceration, usually on lateral tongue

Surgical excision, radiation Associated with tobacco use, 
alcohol use, older age

Papilloma Single, isolated pedunculated lesion 
with finger-like projections

Surgical excision or laser 
ablation

Associated with human 
papillomavirus type 6 or  
11 infection

Burning tongue Daily pain that worsens throughout 
the day, tongue has normal 
appearance

Alpha-lipoic acid, 
clonazepam (Klonopin), 
cognitive behavior 
therapy; treatment of any 
underlying condition

Underlying systemic or local 
disorders (e.g., nutritional 
deficiency, endocrine, 
hyposalivation, infection, allergic 
reaction) should be excluded

Tongue-tie 
(ankyloglossia)

Shortened frenulum limiting tongue 
protrusion, breastfeeding difficulties

Surgical division in 
infants having difficulty 
breastfeeding

Associated with poor 
breastfeeding, including nipple 
pain

Macroglossia Enlarged tongue with scalloping of 
lateral margin

Treat underlying condition Associated with various underlying 
conditions
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Other etiologies include systemic infection (e.g., syphi-
lis), localized infection (e.g., Candida), amyloidosis, 
celiac disease, protein-calorie malnutrition, and xero-
stomia triggered by some medications and Sjögren syn-
drome.2,8,10-12 Atrophic glossitis caused by nutritional 
deficiency often causes a painful sensation in the tongue. 
Treatment includes replacement of the missing nutrient 
or treatment of the underlying condition.11-13

FISSURED TONGUE

With fissured tongue (Figure 2), deep grooves can develop 
due to physiologic deepening of normal tongue fissures. 
These typically occur with aging and require no treatment, 
unless trapping of food and bacteria leads to inflamma-
tion of the fissures.2 Gentle brushing of the tongue is use-
ful in persons with symptomatic inflammation. Fissured 
tongue has been associated with Down syndrome, acro-
megaly, psoriasis, and Sjögren syndrome.2,14 Melkersson-
Rosenthal syndrome is a rare disorder of unclear etiology 
that is characterized by a triad of severe fissuring, relaps-
ing orofacial edema, and facial nerve palsy.15

GEOGRAPHIC TONGUE

Geographic tongue (Figure 3), also known as benign migra-
tory glossitis or erythema migrans, affects 1 to 14 percent 
of the U.S. population and is of unknown etiology.1,2,16 

Although previous research pointed to associations with 
diabetes, psoriasis, seborrheic dermatitis, and atopy, recent 
analysis of population data from U.S. patients does not 
support these findings.2,14,17-20 The prevalence is higher 
among white and black persons compared with Mexican 
Americans, and it has an association with fissured tongue 
and an inverse association with cigarette smoking.20

Figure 1. Median rhomboid glossitis. Candidal infection 
can be confirmed by a scraping from inflamed area.

Figure 2. Fissured tongue. Fissures may trap food and bac-
teria, causing localized inflammation. Changes of geo-
graphic tongue are also noted.

Figure 3. Geographic tongue. Sharply defined demarca-
tion of inflammation is characteristic.

Table 2. Conditions Associated with Glossitis 

Amyloidosis

Celiac disease

Chemical irritants

Drug reactions

Local infections  
(especially candidiasis)

Nutritional deficiencies 
(e.g., iron, folic acid, 
vitamin B12, riboflavin, 
niacin)

Information from references 1, 6, and 7.

Pernicious anemia

Protein-calorie malnutrition

Sarcoidosis

Sjögren syndrome

Systemic infections  
(e.g., syphilis)

Vesiculoerosive diseases  
(e.g., pemphigoid, pemphigus 
vulgaris, erythema multiforme, 
Stevens-Johnson syndrome)
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With geographic tongue, the dorsal tongue develops 
areas of papillary atrophy that appear smooth and are 
surrounded by raised serpiginous borders. These regions 
of atrophy spontaneously resolve and migrate, giving the 
tongue a variegated appearance. The condition is benign 
and localized, generally requiring no treatment except 
reassurance. Some patients may have sensitivity to hot or 
spicy foods.16,21 Topical steroid gels (e.g., triamcinolone 
dental paste [Oralone]) and antihistamine mouth rinses 
(e.g., diphenhydramine elixir [Banophen], 12.5 mg per 	
5 mL diluted in a 1:4 ratio with water) can reduce tongue 
sensitivity.4,16,22

HAIRY TONGUE

Accumulation of excess keratin on the filiform papil-
lae of the dorsal tongue leads to the formation of elon-
gated strands that resemble hair. The color of the tongue 
can range from white or tan to black. Darker coloration 
results from the trapping of debris and bacteria in the 
elongated strands (Figure 4). This occurs most commonly 
in smokers and in persons with poor oral hygiene.3,23,24 
Hairy tongue has been associated with use of certain 
antibiotic medications.24,25 Most patients are asymp-
tomatic, but some have halitosis or abnormal taste. No 
treatment is required, but gentle daily debridement with 
a tongue scraper or soft toothbrush can remove keratin-
ized tissue.2,24

ORAL HAIRY LEUKOPLAKIA

Oral hairy leukoplakia (Figure 5) differs from hairy 
tongue in its location and association with immunosup-
pression. The condition is characterized by white, hairy 
appearing lesions localized to the lateral margins of the 
tongue, in a unilateral or bilateral fashion. It is caused by 
Epstein-Barr virus infection.2,26 If oral hairy leukoplakia 
occurs in the absence of a known immunocompromis-
ing condition, HIV testing should be considered. Antivi-
ral medications such as acyclovir (Zovirax; 800 mg five 
times per day) or ganciclovir (100 mg three times per 
day) for one to three weeks may be used, although recur-
rence is common.2,26

LICHEN PLANUS

Lichen planus is an immunologic condition that affects 
skin or mucosal surfaces, such as the mouth and tongue 
(Figure 6). Two manifestations of lichen planus have been 
described: a reticular, white, lacy pattern that affects the 
buccal mucosa of the tongue and an erosive form that 
appears as shallow ulcerations. Candida can coexist with 
lichen planus and requires treatment with an antifungal 
agent. Reticular lichen planus does not require treatment.	

Figure 4. Hairy tongue. The dark coloration is caused by 
the trapping of debris and bacteria, which is worsened by 
smoking and poor oral hygiene.

Figure 5. Oral hairy leukoplakia. The lateral tongue loca-
tion differentiates this condition from hairy tongue. 
Biopsy is needed if squamous cell carcinoma is suspected.

Figure 6. Lichen planus. This condition is of unknown 
etiology, although a scraping should be performed to 
exclude candidal infection, and biopsy can aid diagnosis.
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Ulcerative lichen planus can be treated with topical ste-
roids, such as fluocinonide dental paste or clobetasol 
gel (Temovate) applied twice per day for two to three 
weeks.27 Biopsy is indicated if the diagnosis is unclear.

LINEA ALBA

Linea alba appears as a thin white line caused by thicken-
ing of the epithelium from recurrent low-grade trauma 
from chewing. Although usually located on the buccal 
mucosa, it may occur on the bilateral edges of the tongue. 
Linea alba is benign, and no therapy is indicated.

Tongue Growths
GRANULAR CELL TUMORS

Granular cell tumors are small, solitary, firm, painless 
tumors that can occur throughout the body. More than 
one half of cases occur in the oral cavity, and up to one 
third involve the dorsum of the tongue.28 In contrast to 
squamous cell cancers, which have a rough or ulcerated 
surface, granular cell tumors have a smooth surface. 
These tumors are more common after 30 years of age 
and in women.28 Biopsy is needed to confirm the diagno-
sis. Rarely, malignant transformation occurs requiring 
wide local excision.29

TRAUMATIC FIBROMA

Traumatic fibroma (Figure 7) is a common lesion of 
the oral cavity. It usually appears along the bite line as 
a focal, thickened area that is typically dome shaped, 
pink, and smooth. It is caused by the accumulation 
of dense, collagenous connective tissue at the site of 
chronic irritation. Because it can be difficult to dif-
ferentiate this lesion from other neoplasms, excisional 
biopsy is indicated. Chronic trauma can also precipitate 
the development of pyogenic granulomas at the site of 
traumatic fibromas.30

LEUKOPLAKIA AND ERYTHROPLAKIA

Leukoplakia is a white adherent patch or plaque that can 
occur on the tongue. Erythroplakia is a similar lesion 
that is red in appearance. A lesion with a combined white 
and red speckled appearance is referred to as erythroleu-
koplakia.31 These lesions all have premalignant potential; 
therefore, biopsy and microscopic analysis are recom-
mended. The risk of premalignancy is higher with eryth-
roplakia and erythroleukoplakia.31-33 The premalignant 
potential of leukoplakia increases with age, and with size 
and number of lesions. The risk is also higher in women, 
and in persons with lesions located on the tongue or floor 
of the mouth or that have a nonhomogenous or speck-
led appearance.32,33 The most common factor associated 

with leukoplakia is tobacco use, and the condition may 
spontaneously resolve after tobacco cessation.31-33

SQUAMOUS CELL CARCINOMA

Risk factors for squamous cell carcinoma include older 
age, tobacco use, and alcohol use.34 Intraoral squamous 
cell carcinoma commonly involves the lateral surface of 
the tongue (Figure 8). Patients younger than 40 years who 
develop intraoral squamous cell carcinoma often do not 
have risk factors.34,35 Initially, lesions appear as a slight 
thickening over a red or white base. This may lead to nod-
ularity or ulceration, causing pain and discomfort. Biopsy 
is critical to confirm the diagnosis and allow for prompt 

Figure 7. Traumatic fibroma. Biopsy is necessary to differ-
entiate from other neoplasms.

Figure 8. Squamous cell carcinoma. The lack of an ery-
thematous halo and its rough surface help differentiate 
this condition from an aphthous ulcer.
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treatment before extensive local invasion occurs. Treat-
ment typically requires surgery and radiation therapy.36

LINGUAL THYROID NODULE

Almost 90 percent of ectopic thyroid tissue is associated 
with the dorsum of the tongue. It typically appears as a 
smooth nodular mass of tissue located in the midline of 
the posterior dorsal surface of the tongue.37 The presence 
of a lingual thyroid reflects the lack of descent of thyroid 
tissue during development. Up to 70 percent of patients 
with a lingual thyroid have hypothyroidism.38 Some 
patients have a sensation of a lump or difficulty swal-
lowing. Symptoms are more common during increased 
metabolic demand, such as in adolescence or pregnancy.39 
If hypothyroidism is present, thyroid replacement can 
decrease the size of the lingual thyroid and improve 
obstructive symptoms. Surgical excision is often advised 
for patients with a lingual thyroid and normal thyroid 
function; however, this may lead to a need for postop-
erative thyroid replacement because the lingual thyroid 
is usually the only functioning thyroid tissue in these 
patients.38

LYMPHOEPITHELIAL CYSTS

Lymphoepithelial cysts are yellowish nodules located 
on the ventral surface of the tongue, tonsillar region, or 
floor of the mouth. They are benign and thought to arise 
from the entrapment of salivary epithelium in lymphoid 
aggregates during embryogenesis.40 Biopsy is required to 
confirm the diagnosis.

PAPILLOMA

Squamous papilloma is one of the more common oral 
lesions, occurring in up to 1 percent of adults. It is 	

generally associated with human papillomavirus type 	
6 or 11 infection.41 Papillomas typically appear as a sin-
gle, isolated, pedunculated lesion with finger-like pro-
jections. Treatment involves surgical excision or laser 
ablation.

Burning Tongue
A burning sensation of the tongue can represent a pri-
mary syndrome, or it can be secondary to a condition 
that leads to the denudation of the normal tongue sur-
face (e.g., candidal infection, vitamin deficiency). Burn-
ing tongue has an unknown etiology and seems to affect 
women seven times more often than men.42,43 Prevalence 
rates vary from 0.7 to 15 percent.44 Patients typically 
describe sudden onset of a sensation similar to that of 
a scalded tongue that becomes more frequent over the 
course of the day. The tongue often appears normal.42 
The condition is benign and typically resolves sponta-
neously after many years.42,45 Only alpha-lipoic acid, 
clonazepam (Klonopin), and cognitive behavior therapy 
have been shown to reduce symptoms in controlled tri-
als.44 In refractory cases, an approach similar to that for 
any chronic neuralgic pain can be helpful.42

Anatomic Tongue Abnormalities
TONGUE-TIE (ANKYLOGLOSSIA)

Tongue-tie, also called ankyloglossia, is a congenital con-
dition caused by an abnormally short lingual frenulum 
that limits tongue protrusion. In the past, it was thought 
that tongue-tie rarely caused feeding problems. How-
ever, the increasing popularity of breastfeeding, which 
requires more oral work by the infant than bottle feed-
ing, brought this idea into question.46 Several random-
ized trials have shown that in infants with tongue-tie 	

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 
rating References

Ulcerative lichen planus can be treated with topical steroids, such as clobetasol (Temovate) 
or fluocinonide dental paste.

B 27

Some oral leukoplakias may become malignant; therefore, biopsy and microscopic analysis 
should be considered.

C 31-33

Only alpha-lipoic acid, clonazepam (Klonopin), and cognitive behavior therapy have been 
shown to reduce symptoms of burning tongue.

B 44

Frenulectomy is an effective approach in infants with tongue-tie (ankyloglossia) who have 
breastfeeding difficulties.

B 46-48

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-
oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to http://www.aafp.
org/afpsort.xml.
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and breastfeeding problems, frenulectomy is superior to 
education and lactation support alone.7,47,48

MACROGLOSSIA

Macroglossia is an abnormal enlargement of the tongue 
compared with the mouth and jaws. Examination often 
reveals a scalloping appearance on the lateral margins of 
the tongue caused by crowding against the teeth.2 Mac-
roglossia is associated with Down syndrome, hypothy-
roidism, tuberculosis, sarcoidosis, amyloidosis, multiple 
myeloma, neurofibromatosis, infection (e.g., syphilis), 
and angioedema or allergic reaction.2,49 It is important to 
consider macroglossia as a sign of an underlying disor-
der and proceed with focused diagnostic testing, includ-
ing possible biopsy. Treatment should be directed at the 
underlying disorder.

Referral
Patients with a tongue lesion of unclear etiology can be 
referred to an oral and maxillofacial surgeon, head and 
neck surgeon, or a dentist experienced in oral pathology.

Figures 2 through 8 provided by Craig B. Fowler, DDS.

The opinions and assertions contained herein are the private views of the 
authors and are not to be construed as official or as reflecting the views 
of the Uniformed Services University of the Health Sciences, the U.S. Air 
Force, or the U.S. Department of Defense.

The Authors

BRIAN V. REAMY, COL, USAF, MC, is a professor in and chair of the 
Department of Family Medicine at the Uniformed Services University of 
the Health Sciences, Bethesda, Md.

RICHARD DERBY, LT COL, USAF, MC, is associate residency director of 
the Family Medicine Residency Program at Malcolm Grow Medical Cen-
ter, Andrews Air Force Base, Md. He is also an assistant professor in the 
Department of Family Medicine at the Uniformed Services University of 
the Health Sciences.

CHRISTOPHER W. BUNT, CAPT, USAF, MC, is the predoctoral education 
coordinator of the Ehrling Bergquist Clinic’s Family Medicine Residency 
Program, Offutt Air Force Base, Neb. He is also an assistant professor in 
the Department of Family Medicine at the Uniformed Services University 
of the Health Sciences and at the University of Nebraska Medical Center, 
Omaha.

Address correspondence to Brian V. Reamy, COL, USAF, MC, Uni-
formed Services University of the Health Sciences, 4301 Jones Bridge 
Rd., Bethesda, MD 20814 (e-mail: breamy@usuhs.mil). Reprints are not 
available from the authors.

Author disclosure: Nothing to disclose.

REFERENCES

	 1.	 Shulman JD, Beach MM, Rivera-Hidalgo F. The prevalence of oral 
mucosal lesions in U.S. adults: data from the Third National Health 
and Nutrition Examination Survey, 1988-1994. J Am Dent Assoc. 
2004;135(9):1279-1286.

	 2.	 Byrd JA, Bruce AJ, Rogers RS III. Glossitis and other tongue disorders. 
Dermatol Clin. 2003;21(1):123-134.

	 3.	 Joseph BK, Savage NW. Tongue pathology. Clin Dermatol. 2000; 
18(5):613-618.

	 4.	 Gonsalves WC, Chi AC, Neville BW. Common oral lesions: Part I. Super-
ficial mucosal lesions. Am Fam Physician. 2007;75(4):501-507.

	 5.	 Cooke BE. Median rhomboid glossitis. Candidiasis and not a develop-
mental anomaly. Br J Dermatol. 1975;93(4):399-405.

	 6.	 Wright BA, Fenwick F. Candidiasis and atrophic tongue lesions. Oral 
Surg Oral Med Oral Pathol. 1981;51(1):55-61.

	 7.	 Segal LM, Stephenson R, Dawes M, Feldman P. Prevalence, diagnosis, 
and treatment of ankyloglossia: methodologic review. Can Fam Physi-
cian. 2007;53(6):1027-1033.

	 8.	 Mirowski GW, Mark LA. Oral disease and oral-cutaneous manifesta-
tions of gastrointestinal and liver disease. In: Feldman M, Friedman LS, 
Brandt LJ, eds. Sleisenger and Fordtran’s Gastrointestinal and Liver Dis-
ease. 8th ed. Philiadephia, Pa.: Saunders; 2006: 443-459. 

	 9.	 Bates CJ, Flewitt A, Prentice AM, Lamb WH, Whitehead RG. Effi-
cacy of a riboflavin supplement given at fortnightly intervals to preg-
nant and lactating women in rural Gambia. Hum Nutr Clin Nutr. 
1983;37(6):427-432.

	10.	Pastore L, Carroccio A, Compilato D, Panzarella V, Serpico R, Lo 
Muzio L. Oral manifestations of celiac disease. J Clin Gastroenterol. 
2008;42(3):224-232.

	11.	 Bøhmer T, Mowé M. The association between atrophic glossitis and  
protein-calorie malnutrition in old age. Age Ageing. 2000;29(1):47-50.

	12.	Terai H, Shimahara M. Atrophic tongue associated with Candida. J Oral 
Pathol Med. 2005;34(7):397-400.

	13.	Lee HJ, Jo DY. Images in clinical medicine. A smooth, shiny tongue.  
N Engl J Med. 2009;360(6):e8.

	14.	Daneshpazhooh M, Moslehi H, Akhyani M, Etesami M. Tongue lesions 
in psoriasis: a controlled study. BMC Dermatol. 2004;4(1):16.

	15.	Ozgursoy OB, Karatayli Ozgursoy S, Tulunay O, Kemal O, Akyol A, Dur-
sun G. Melkersson-Rosenthal syndrome revisited as a misdiagnosed dis-
ease. Am J Otolaryngol. 2009;30(1):33-37.

	16.	Assimakopoulos D, Patrikakos G, Fotika C, Elisaf M. Benign migratory 
glossitis or geographic tongue: an enigmatic oral lesion. Am J Med. 
2002;113(9):751-755.

	17.	 Gonzaga HF, Torres EA, Alchorne MM, Gerbase-Delima M. Both pso-
riasis and benign migratory glossitis are associated with HLA-Cw6. Br J 
Dermatol. 1996;135(3):368-370.

	18.	Marks R, Simons MJ. Geographic tongue—a manifestation of atopy.  
Br J Dermatol. 1979;101(2):159-162.

	19.	Zargari O. The prevalence and significance of fissured tongue and 
geographical tongue in psoriatic patients. Clin Exp Dermatol. 2006; 
31(2):192-195.

	20.	Shulman JD, Carpenter WM. Prevalence and risk factors associated with 
geographic tongue among US adults. Oral Dis. 2006;12(4):381-386.

	21.	 Jainkittivong A, Langlais RP. Geographic tongue: clinical characteristics 
of 188 cases. J Contemp Dent Pract. 2005;6(1):123-135.

	22.	Sigal MJ, Mock D. Symptomatic benign migratory glossitis: report of 
two cases and literature review. Pediatr Dent. 1992;14(6):392-396.

	23.	Sarti GM, Haddy RI, Schaffer D, Kihm J. Black hairy tongue. Am Fam 
Physician. 1990;41(6):1751-1755.

	24.	McGrath EE, Bardsley P, Basran G. Black hairy tongue: what is your call? 
CMAJ. 2008;178(9):1137-1138.

	25.	Refaat M, Hyle E, Malhotra R, Seidman D, Dey B. Linezolid-induced  
lingua villosa nigra. Am J Med. 2008;121(6):e1.

	26.	Mosca NG, Rose Hathorn A. HIV-positive patients: dental management 
considerations. Dent Clin North Am. 2006;50(4):635-657, viii.

	27.	 Chan ES, Thornhill M, Zakrzewska J. Interventions for treating oral 
lichen planus. Cochrane Database Syst Rev. 2000;(2):CD001168.



Tongue Conditions

634  American Family Physician	 www.aafp.org/afp	 Volume 81, Number 5 ◆ March 1, 2010

	28.	Bouquot JE, Nikai H. Lesions of the oral cavity. In: Gnepp DR, ed. Diag-
nostic Surgical Pathology of the Head and Neck. Philadelphia, Pa.: Saun-
ders; 2001:141.

	29.	Gardner ES, Goldberg LH. Granular cell tumor treated with Mohs micro-
graphic surgery: report of a case and review of the literature. Dermatol 
Surg. 2001;27(8):772-774.

	30.	Mooney MA, Janniger CK. Pyogenic granuloma. Cutis. 1995; 
55(3):133-136.

	31.	van der Waal I, Schepman KP, van der Meij EH, Smeele LE. Oral leuko-
plakia: a clinicopathological review. Oral Oncol. 1997;33(5):291-301.

	32.	Napier SS, Speight PM. Natural history of potentially malignant oral 
lesions and conditions: an overview of the literature. J Oral Pathol Med. 
2008;37(1):1-10.

	33.	Lee JJ, Hung HC, Cheng SJ, et al. Carcinoma and dysplasia in oral leuko-
plakias in Taiwan: prevalence and risk factors. Oral Surg Oral Med Oral 
Pathol Oral Radiol Endod. 2006;101(4):472-480.

	34.	Llewellyn CD, Johnson NW, Warnakulasuriya KA. Risk factors for squa-
mous cell carcinoma of the oral cavity in young people—a comprehen-
sive literature review. Oral Oncol. 2001;37(5):401-418.

	35.	Sherin N, Simi T, Shameena P, Sudha S. Changing trends in oral cancer. 
Indian J Cancer. 2008;45(3):93-96.

	36.	Jones AS, Rafferty M, Fenton JE, Jones TM, Husband DJ. Treatment of 
squamous cell carcinoma of the tongue base: irradiation, surgery, or 
palliation? Ann Otol Rhinol Laryngol. 2007;116(2):92-99.

	37.	Williams JD, Sclafani AP, Slupchinskij O, Douge C. Evaluation and 
management of the lingual thyroid gland. Ann Otol Rhinol Laryngol. 
1996;105(4):312-316.

	38.	Kansal P, Sakati N, Rifai A, Woodhouse N. Lingual thyroid. Diagnosis 
and treatment. Arch Intern Med. 1987;147(11):2046-2048.

	39.	Taibah K, Ahmed M, Baessa E, Saleem M, Rifai A, al-Arifi A. An unusual 
cause of obstructive sleep apnoea presenting during pregnancy. J Lar-
yngol Otol. 1998;112(12):1189-1191.

	40.	Sakoda S, Kodama Y, Shiba R. Lymphoepithelial cyst of oral cavity. 
Report of a case and review of the literature. Int J Oral Surg. 1983; 
12(2):127-131.

	41.	Ward KA, Napier SS, Winter PC, Maw RD, Dinsmore WW. Detection of 
human papilloma virus DNA sequences in oral squamous cell papillomas 
by the polymerase chain reaction. Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod. 1995;80(1):63-66.

	42.	Drage LA, Rogers RS III. Burning mouth syndrome. Dermatol Clin. 
2003;21(1):135-145.

	43.	Lamey PJ, Lamb AB. Prospective study of aetiological factors in burning 
mouth syndrome. Br Med J (Clin Res Ed). 1988;296(6631):1243-1246.

	44.	Zakrzewska JM, Forssell H, Glenny AM. Interventions for the treatment 
of burning mouth syndrome. Cochrane Database Syst Rev. 2005;(1):
CD002779.

	45.	Grushka M, Epstein JB, Gorsky M. Burning mouth syndrome. Am Fam 
Physician. 2002;65(4):615-620.

	46.	Ricke LA, Baker NJ, Madlon-Kay DJ, DeFor TA. Newborn tongue-
tie: prevalence and effect on breast-feeding. J Am Board Fam Pract. 
2005;18(1):1-7.

	47.	 Wallace H, Clarke S. Tongue tie division in infants with breast feeding 
difficulties. Int J Pediatr Otorhinolaryngol. 2006;70(7):1257-1261.

	48.	Hogan M, Westcott C, Griffiths M. Randomized, controlled trial of divi-
sion of tongue-tie in infants with feeding problems. J Paediatr Child 
Health. 2005;41(5-6):246-250.

	49.	Rogers RS III, Bruce AJ. The tongue in clinical diagnosis. J Eur Acad Der-
matol Venereol. 2004;18(3):254-259.




