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Oral white lesions: pitfalls of diagnosis
Kai H Lee and Ajith D Polonowita

O

ral white lesions are a common clinical finding; in a recent
study of more than 17 000 people in the United States,
these lesions were found in 27.9%.1 The lesions represent
a wide spectrum of diagnoses of varying seriousness, ranging from
traumatic keratosis to dysplasia and squamous cell carcinoma.
Although there are classical features associated with each diagnosis, appearances overlap, complicating diagnosis. As patients with
oral white lesions often present first to general practitioners, it is
important for GPs to be familiar with the differential diagnoses,
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Diagnosis

A thorough patient history is important for diagnosis. For example, a history of heavy smoking in a patient with a chronic,
painless, white patch should raise suspicion of neoplasia. The
possibility of a systemic condition should also be considered; for
example, use of a medication known to cause a lichenoid reaction
along with skin lesions suggests oral lichen planus.
On examination, the location, and surface and subepithelial
characteristics of lesions are important factors in diagnosis2,3 (see
diagnostic algorithm, Box 2). White lesions in high-risk areas, such as
the ventral surface of the tongue and floor of the mouth, have a high
propensity for neoplastic change. Surface debris that is easily wiped
off suggests candidiasis, while a speckled white patch that cannot be
rubbed off is potentially precancerous, carcinoma in situ or squamous cell carcinoma. A homogeneous, striated white patch with no
evidence of surface breach is likely to be benign (Box 3A). Lesions
may have a warty surface (Box 1A). Verrucoid-papillary leukoplakia
(verrucous hyperplasia), characterised by an irregular exophytic
wart-like appearance, has been reported to be premalignant and has
the potential to spread locally.4 Lesions may show temporal progression. Early leukoplakia presents as a faint, slightly elevated white
plaque, but it can progress to a thicker and whiter lesion with
development of a leathery appearance and fissuring surface.
When there is no obvious local cause, haematological testing,
examination of biopsy specimens and radiography may be
required for diagnosis. For lesions with a possible local cause, the
emphasis should be on review after removing the cause before a
biopsy is contemplated. For example, frictional keratosis caused
by an ill-fitting denture or orthodontic bands often resolves on
removal of the stimulus.
Common, clinically important differential diagnoses
Leukoplakia
Leukoplakia is a clinical term traditionally used to describe an oral
white lesion that cannot be rubbed off or characterised as any
other definable lesion.5 More recently, it was redefined as a
predominantly white lesion with premalignant potential.6 It is the
most common clinical diagnosis of oral white lesions,7 but does
not have a histological basis. Lesions with surface irregularities are
referred to as granular or nodular leukoplakia, and those with
papillary surfaces as verrucous leukoplakia.8
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ABSTRACT
• General practitioners are often the first point of contact for
patients with oral white lesions, which represent a wide
spectrum of diagnoses of varying seriousness.
• Some clinical features are classical and others overlap between
different diagnoses; they should be correlated with patient
history, and sometimes other investigations, for diagnosis.
• Leukoplakia is a clinical term, and is a diagnosis of exclusion
with no histopathological connotation. It has been redefined to
describe a predominantly white lesion with premalignant
potential.
• Patients with lesions that are potentially malignant should be
referred to an oral medicine specialist or oral maxillofacial
surgeon for systematic management.
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Because of its premalignant potential, leukoplakia should be
treated with caution. Reports indicate that 17%–25% of cases of
leukoplakia transform to dysplasia, carcinoma in situ or carcinoma.9,10 Malignant transformation is reported to occur in 3%–
17.5% of cases.11
Clinical features that suggest malignant transformation include
speckled red–white appearance, induration, rolled edge, fixation
to underlying structures and rapid growth. A significantly greater
proportion of speckled lesions (9.1%) than homogeneous leukoplakia (1.3%) undergo malignant transformation,12 and the risk of
developing malignancy in erosive leukoplakia (including the erythematous component) is reported to be fivefold higher than for
other forms of leukoplakia.13
Oral lichen planus
Oral lichen planus is a T-cell mediated inflammatory disorder that
frequently has no underlying association. Lichenoid lesions may
be associated with certain drugs (eg, non-steroidal anti-inflammatory and antihypertensive drugs), dental materials (eg, amalgam),
and chronic graft-versus-host disease in transplant patients.
A common clinical feature of oral lichen planus is a bilateral
white reticulated pattern on the buccal mucosa or lateral part of
the tongue, and erosive or atrophic lesions may also be present
(Box 3B). Biopsy is important to rule out conditions that may
resemble oral lichen planus clinically, including lupus erythematosus, dysplasia and squamous cell carcinoma. A small percentage of
oral lichen planus lesions (1%) are reported to undergo malignant
transformation.14
Oral lichen planus lesions can be controlled by topical steroids
in combination with management of any underlying or associated
conditions. Regular review is important to assess the effectiveness
of therapy and to diagnose malignant transformation early.14,15
Candidiasis
Oral candidal lesions often have specific characteristics at initial
examination, including white plaque that can be removed to reveal
an erythematous base (Box 3C). In the chronic form of candidiasis,
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1 Potential diagnostic dilemmas involving oral white lesions
Patient 1

Patient 2

An 82-year-old woman presented to her local dentist as she was
unable to wear her denture because it was rubbing on a large hairy
white lesion in the upper left maxillary mucosa. She was referred to
the oral medicine clinic of a tertiary hospital for assessment. The
lesion had been present for about 2 years, had increased in size
over several months, and had been previously treated by her
general practitioner with antifungal medication. The patient did not
report weight loss, dyspnoea, or symptoms of local extension of the
lesion such as facial sensory loss, sinus complaints (blockage,
discharge, postnasal drip) or visual disturbances. She had never
smoked and did not drink alcohol.

A 63-year-old woman with a 9-month history of a painful intraoral ulcer in
the inner cheek mucosa was referred to the oral medicine clinic by the
hospital’s ear, nose and throat specialty team. The patient reported a
burning sensation in the ulcer and palate when using toothpaste or
drinking cold water, and a dry mouth. A histopathology report on a recently
taken incisional biopsy specimen of the lesion suggested squamous
dysplasia.

On examination at the oral medicine clinic, the lesion was a white,
hairy, exophytic, fungating mass, with a diameter of 3–4 cm and an
erythematous border, on the left mid to posterior residual alveolar
ridge (Figure A). Palpation revealed that it was tethered to the
underlying buccinator muscle of the cheek. There were no palpable
lymph nodes in the neck or auricular regions.

Clinical examination revealed bilateral striated white lesions on the buccal
mucosa, but no evidence of ulceration other than the original lesion (Figure
B). The palate was shiny and erythematous. The oral mucosa appeared dry,
with fissuring of the tongue. There were no palpable lymph nodes in the
head and neck region. There was an ulcerative lesion on the left forehead
and pruritic erythematous lesions on the dorsum of her left hand.

Differential diagnoses were verrucous leukoplakia and verrucous
carcinoma. Examination of an incisional biopsy specimen confirmed
invasive squamous cell carcinoma. An orthopantomogram showed
bony erosion through the floor of the maxillary sinus. Computed
tomography revealed a large lesion (35  23  23 mm) centred on
the alveolar process of the left maxilla, with gross destruction of the
underlying bone, adjacent hard palate, lateral wall of the nose and
lower part of the medial and lateral walls of the maxillary antrum.

The initial diagnosis was a lichen planus lesion of the buccal mucosa and
candidiasis of the palate.

The tumour was resected with a 1.5 cm margin, using a left
extended maxillectomy approach; however, widespread
dissemination of the disease was found during surgery. Histological
examination of the tumour also confirmed several positive resection
margins. Despite aggressive radiation treatment of the tumour
extension after the surgery, the patient died 3 months after
presentation at the clinic.

The patient’s medical history included diabetes treated with insulin and
metformin, stable angina, and atrial fibrillation. Other medications included
digoxin, metoprolol, thyroxine, aspirin, simvastatin, pantoprazole and
spironolactone. She had never smoked.

Results of routine blood tests were normal except for vitamin B12 deficiency.
Results of iron studies and tests for immunological markers (anti-DNA
antibodies, rheumatoid factor, antinuclear antibodies) were all within
normal limits.
A biopsy was performed of the buccal lesion and a minor salivary gland.
Histological analysis and direct immunofluorescence testing of specimens
from the lesion confirmed the diagnosis of oral lichen planus of the buccal
mucosa. There were no specific changes in the minor salivary gland to
indicate Sjögren syndrome.
The lichen planus lesion was treated with a combination of topical
corticosteroid and nystatin cream (the latter as candidal prophylaxis,
because of the use of a corticosteroid, especially as the patient wore a
denture).
Short-term use of the antifungal medication along with chlorhexidine
mouthwash, and improved denture and oral hygiene led to full resolution
of the candidiasis.

A: Hairy, exophytic, fungating mass in an 82-year-old woman,
diagnosed as squamous cell carcinoma.

the mucosal surface is bright red and smooth. When the tongue is
involved, it may appear dry, fissured or cracked. Patients may
report a dry mouth, burning pain and difficulty eating.3 Almost
50% of healthy individuals carry Candida albicans, and infection

B: Striated white lesions on the cheek of a 63-year-old woman,
diagnosed as oral lichen planus.

◆

can be confirmed with a smear stained with periodic acid–Schiff
(PAS) to detect candidal hyphae.
Chronic hyperplastic candidiasis (or candidal leukoplakia) commonly presents as a tough plaque that cannot be rubbed off in the
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2 Diagnostic algorithm for oral white lesions
Oral white lesion
Lesion rubs off

Lesion does not rub off
Obvious traumatic cause (eg, sharp tooth, ill-ﬁtting denture)

Examine smear

Surface debris

Refer to dentist

Candidiasis

Antifungal treatment

No obvious traumatic cause

Examine surface characteristics

Smooth, white,
homogeneous

Localised, asymptomatic, low-risk site, low risk factors

Speckled, mixed,
granular, ulcerated

Symptomatic, high-risk site, high risk factors

Monitor for 6 weeks
Lesion resolves

Lesion persists
Examine biopsy specimen or
refer to oral medicine specialist

Examine biopsy specimen

Keratosis, with no dysplasia
and no risk factors

Keratosis with dysplasia
or risk factors

Discharge and review
as necessary

Refer to oral
medicine specialist

postcommissural buccal mucosa or dorsum of tongue. It is
distinguishable from other types of leukoplakia only through
examination of an incisional biopsy specimen. Gram and PAS
staining show candidal hyphae embedded in clumps of detached
epithelial cells. This type of lesion has increased propensity for
dysplastic change and warrants close monitoring.16
Use of antifungal creams and lozenges, as well as improved oral
hygiene, will often lead to resolution of oral candidiasis symptoms.
Any associated underlying conditions, such as diabetes, should
also be managed.17

Dermatosis or
systemic manifestation

Refer to oral medicine specialist
or medical management

Refer to oral
maxillofacial surgeon

Oral mucosal squamous cell carcinoma
Oral mucosal squamous cell carcinoma accounts for most oral
cancers.18 It has a high propensity for metastasis, and is associated
with high morbidity and mortality. Hence, early detection is
crucial for a good outcome.
Oral mucosal squamous cell carcinoma may appear clinically as
a painless ulcer, classically non-healing, indurated, and erythematous, with a white rolled border.19 It may also appear as a speckled
red–white patch, with induration, a rolled edge and rapid growth.
Invasion of adjacent structures — with sensory loss, muscle

3 Common types of oral white lesion
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Dysplasia or
malignancy
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tethering, sinus blockage and persistent epistaxis — suggests
malignancy. A fungating ulcer with indurated border suggests an
advanced lesion. Advanced malignancy is also associated with
systemic manifestations, such as hoarseness of voice, a sensation of
something in the throat, and difficulty with speech and swallowing.19 Extraoral palpation should include the neck, especially
along the superficial and deep jugular lymph node chain, where
metastasis is commonly found. Palpation of pre-auricular and
parotid lymph nodes is also important.19
Malignant white lesions in the oral mucosa can mimic benign
lesions and remain asymptomatic until an advanced stage. Any
lesion that has not resolved within 3 weeks should be closely
examined, and the patient referred to an appropriate specialist.
Conclusion
A GP is often the first health professional to see a patient with an
oral white lesion. Referral of these patients to a specialist should be
based on the clinician’s ability to manage the lesion and suspicion
that it is potentially malignant. Although traumatic keratosis and
oral candidiasis are the most common diagnoses, pre-malignant
and malignant lesions may be difficult to diagnose, and GPs should
err on the side of caution. If in doubt, patients should be referred
to an oral medicine specialist or oral and maxillofacial surgeon for
further investigation and management.
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