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Summary Primary oral malignant melanoma (OMM) is a rare neoplasm, accounting for 0.5% of
all oral malignancies. The etiology is unknown; tobacco use and chronic irritation may play
some role. Clinically, OMM may mimick other pigmented lesions. A biopsy is required in order
to establish the diagnosis. The reported risk of malignant cells spreading during invasive proce-
dures and factors such as size of the lesion or anatomical limitations, may influence the diag-
nostic surgical procedure. Therapy of OMM is commonly based on surgical excision of the
primary tumour, supplemented by radiotherapy, with chemotherapy and immunotherapy serv-
ing as adjuncts. Prognosis is poor, with a 5-year survival rate of approximately 15%.
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Introduction

Malignant melanoma is a potentially aggressive tumour of
melanocytic origin.1 The incidence of head and neck muco-
sal melanomas (HNMM) is approximately four per 10 million
population per year in the USA.2 Only about 1% of all mela-
nomas arise in the oral mucosa and these account for 0.5%
of all oral malignancies.2–4 The most frequently affected
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oral sites are the palate and the maxillary gingiva.2,5 Oral
metastasis of melanoma, derived from a primary elsewhere
in the body, is extremely rare and will not be discussed
here.

The age of reported patients ranges from 20 to 80 years;
some authors have reported a male preponderance.4,5 The
neoplasm is more common in Japan and Africa than in Wes-
tern countries.4,6–9 Therapy is commonly based on combina-
tions of surgery, radiotherapy and chemotherapy.5,6,10 The
prognosis of OMM is poor,with a 5-year survival of about 15%.2

The present review is based on a critical analysis of the
relevant literature of the past decades.
.
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Etiology

The etiology of OMM is essentially unknown. Tobacco use
and chronic irritation from ill-fitting dentures have been
mentioned as possible risk factors,3,4 but the evidence is
weak. Ingested and inhaled environmental carcinogens at
high internal body temperature may play some role.11 Most
OMMs arise de novo, from apparently normal mucosa, but
about 30% are preceded by oral pigmentations for several
months or even years.4,12 Some of these flat precursor le-
sions consist of cytologically atypical melanocytes and
may in fact constitute the preinvasive macular phase of
melanoma. However, in other lesions a preexistent, histo-
logically benign melanocytic proliferation accounts for the
pigmentation.

The histological spectrum of benign melanocytic lesions
of the oral mucosa is varied, and includes so-called mucosal
melanosis, i.e., a junctional proliferation of melanocytes
with or without cytological atypia, resulting in a macular
hyperpigmentation, and a variety of melanocytic naevi.
The latter comprise junctional, compound and subepithelial
naevi as well as a variety of blue and combined naevi, which
are proportionally more common than in the skin. Some
melanoma-associated antigens become expressed during
the transformation process from a benign melanocytic ne-
vus to melanoma; most of these are related to the melanin
production process and most are HLA-restricted.2 p53 pro-
tein alterations have been identified in about two-thirds
of OMM.13 A recent study demonstrates that loss of hetero-
zygosity at 12p13 and loss of p27KIP1 protein expression
contribute to melanoma progression.14 Cytogenetic analysis
and evaluation of melanocyte-specific gene-1 (MSG-1) ap-
pears to be very helpful for understanding the pathogenesis
of OMM.15,16

Clinical features

The initial symptom and sign of OMM is often swelling, which
is usually pigmented. OMM may be uniformly brown or
black, or may show variation of colour, with black, brown,
grey, purple and red shades, or depigmentations.5 Satellite
foci may surround the primary. In amelanotic melanomas,
pigmentation is absent.17 The tumour surface may be
smooth, with an intact overlying mucosa, or may be ulcer-
ated. Other presenting signs and symptoms include bleed-
ing, ill-fitting dentures, pain, increased mobility of teeth
and delayed healing of extraction sockets. Regional lym-
phadenopathy may be present and connotes a poor
prognosis.1,18

Tanaka et al. identified five types of OMM on the basis of
the clinical appearance: pigmented nodular type, nonpig-
mented nodular type, pigmented macular type, pigmented
mixed type and nonpigmented mixed type.17,19,20
Diagnostic aspects

Oral melanocytic pigmentations can be observed in dark
skinned persons (‘‘racial pigmentations’’), in Peutz–Je-
ghers syndrome,21 in Addison’s disease,22 and in some pa-
tients with pulmonary disease, including lung cancer.23

The so-called ABCD checklist (‘‘Asymmetry’’, ‘‘Border’’
irregularities, ‘‘Colour’’ variegation and ‘‘Diame-
ter’’ > 6 mm) that is commonly used in the identification
process of cutaneous melanoma24 could also be of some
help in the diagnosis of oral melanoma.25 When an oral pig-
mentation cannot be confidently diagnosed as benign on
clinical grounds, a biopsy is mandatory in order to exclude
OMM.1,25,26

Greene et al. proposed three criteria for the diagnosis of
primary OMM: demonstration of malignant melanoma in the
oral mucosa; presence of so-called ‘junctional activity’
(i.e., melanocytes arranged along the basal layer of the sur-
face epithelium) in the lesion; inability to show malignant
melanoma at any other primary site.27 However, the pres-
ence of ‘junctional activity’ is now known to be an unreli-
able indicator that the lesion is a primary one, since
melanoma metastases may similarly involve the epithelial
junction. Delgado et al. proposed a simple clinical method
(‘‘rubbing a gauze’’) for the diagnosis of OMM but the value
of such procedure seems somewhat questionable.28,29 In a
report by Garzino-Demo et al. cytological examination and
brushed samples were negative in all their cases with a pro-
ven histological diagnosis of OMM.30 It should be borne in
mind that in cutaneous melanoma, fine needle aspiration
or exfoliative cyotology of primary pigmented lesions is
contraindicated.

Radiological examination through computed tomogra-
phy, magnetic resonance imaging or positron emission
tomography (PET) could be useful for evaluation of primary
tumour and regional or distant metastases. In a study on 10
patients, Goerres et al. found that PET may be suitable for
the staging of patients with HNMM.31
Excisional versus incisional biopsy

The current guidelines for the surgical management of pri-
mary cutaneous melanoma recommend a diagnostic exci-
sional biopsy of the lesion followed by a wide local
excision where the diagnosis is proven.32–34 However, in
the oral cavity, the size of the lesion or anatomical limita-
tions, particularly the presence of teeth, may preclude
the taking of an excisional biopsy. Younes et al. proposed
to take an excisional biopsy with a 1- to 2-mm margin for
small lesions in amenable locations, but incisional biopsy,
through the thickest or the most suspicious part of the tu-
mour, in case of a large lesion or a location in sites where
an excisional procedure would involve extensive and muti-
lating surgery.25,35

It has often been suggested that cutting into a malignant
neoplasm during an incisional biopsy or other invasive pro-
cedure, could result in accidental dissemination of malig-
nant cells within the adjacent tissues (‘‘seeding’’) or even
in the blood or lymphatic stream, with the subsequent risk
of local recurrence, or regional or distant metastasis.36–38

However, in a retrospective study of 265 patients who had
an incisional biopsy of cutaneous melanoma and 496 control
cases of excisional biopsy, no such correlation was found.26

These findings are in agreement with similar studies by
Lederman and Sober39 and by Lees and Briggs.40 On the
other hand, Rampen et al.41 and Austin et al.35 did find a
somewhat reduced survival rate in patients with melanoma
who had incisional biopsies.
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Some authors have postulated that a stimulation of tu-
mour outgrowth through release of fibroblast growth factor
(FGF) during wound healing could result from the surgical
procedures, but this hypothesis has not been supported by
results from other studies.42

Histologic features

The 1995 WESTOP (Western Society of Teachers of Oral
Pathology) Banff Workshop on OMM drew attention to the
fact that most OMMs are discovered and biopsied in an ad-
vanced stage, which probably contributes to the heteroge-
neity of microscopic patterns.5

Like cutaneous melanoma, OMM probably has in many
cases an initial phase characterized by radial growth fol-
lowed by a phase of invasion of the underlying tissues (the
so-called ‘vertical growth phase’).

OMMs can be histologically subclassified into: (1) in situ
melanoma, which is limited to the epithelium and the epi-
thelial–connective tissue interface; (2) melanomas with
an invasive pattern, in which the neoplasm extends into
the connective tissue; (3) melanomas with a combined pat-
tern of invasive melanoma with in situ component.5 Malig-
nant cells of OMM show a wide range of shapes, including
spindle, plasmocytoid, clear cell and epithelioid ones.5,43

The surface epithelium may be flattened and there may
be ulceration; conversely, some OMMs induce pseudoepithe-
liomatous hyperplasia of the mucosal epithelium.44,45 Shivas
and Maclennan46 described the presence of melanin pigment
in the ductal epithelial cells of the underlying salivary
glands, using the term‘‘melanogenic metaplasia’’.

Usually, OMM can be diagnosed with confidence on H&E-
stained sections. If pigment is completely absent immuno-
histochemical stains are of significant help. Useful markers
include S-100 protein, gp100 (HMB-45), Mart-1 (Melan-
A).6,47,48

OMM does not fit well into any of the classical cutaneous
melanoma categories like superficial spreading melanoma
(SSM), nodular melanoma (NM) and acral lentiginous mela-
noma (ALM). There is, however, often some similarity to
ALM and NM.2,5,9,49

The pathology report should include all information nec-
essary for further treatment planning, such as the extent of
tumour, tumour spread in relation to underlying and sur-
rounding tissues, and a statement on the completeness of
resection. In many centers, some additional information
of established or possible prognostic significance will be
added: tumor thickness, presence of ulceration and necro-
sis, tumor mitotic rate (TMR), vascular invasion.47 Finally,
it is advisable to specify cell morphology and tumour tissue
architecture.47,50,51
Terminology and classification

The term atypical melanocytic proliferation has been used
in case of oral melanocytic lesions in which microscopic
evaluation does not result in an unequivocal diagnosis. Atyp-
ical melanocytes have been defined as melanocytes with
hyperchromatic and angular nuclei, but with infrequent mi-
totic figures.2,5 In some studies this histologic pattern has
been called ‘‘atypical melanocytic hyperplasia’’.2 However,
since the word ‘‘hyperplasia’’ suggests a reactive rather
than a neoplastic origin, the term ‘‘proliferation’’ seems
to be preferred here.

Lentigines are small, round to oval, brown or black ma-
cules. In the skin several types of lentigo such as lentigo
simplex (LS), and lentigo maligna (LM)52 are recognized.
The term ‘‘lentigo’’ alone has sometimes been used to refer
to lentigo simplex.21,52 LS is histologically characterized by
heavy pigmentation of the basal layer, with increased num-
bers of basal melanocytes, typically, but not always, associ-
ated with elongation of the rete ridges.21,52

LM is a cutaneous lesion occurring in sun-damaged skin,
usually in elderly persons, most frequently on the face. His-
tologically, it consists of a proliferation of atypical melano-
cytes, in lentiginous patterns, within a flat and atrophic
epidermis, and often extending into cutenous adnexae. LM
is generally regarded as the pre-invasive phase of lentigo
maligna melanoma (LMM),21 but it should be realized that
only a very few percent of cases, if untreated, will progress
to invasive melanoma.52 LM has also been referred to as
morbus Dubreuilh, or Hutchinson’s freckle.9,52,53 The term
LM should not be applied to lesions of the oral mucosa, be-
cause of absence of sun damage at that site.52

The term melanoacanthoma has been used to describe a
benign mixed tumor of keratinocytes and pigmented-laden
dendritic melanocytes. In contrast to cutaneous melanoac-
anthoma, oral lesions occur almost exclusively in Blacks, af-
fect a much younger population, develop rapidly and
generally have a flat surface. Oral melanoacanthoma is
thought to be reactive in nature, and regression is usually
observed after elimination of traumatic factors.52,54,55
Staging system

The histological microstaging system of Clark, used in cuta-
neous melanoma, cannot be applied to oral mucosa because
of the lack of histologic landmarks analogous to papillary
and reticular dermis.50,56,57

The 2002 (revised) TNM Melanoma Staging System of the
American Joint Committee on Cancer, applying the T-sym-
bol for the thickness and the ulceration status of the tu-
mour, the symbol N for the regional lymph nodes, the
symbol M for distant metastases and the serum lactic dehy-
drogenase (LDH) level,58 does not provide specific guide-
lines for OMM.

A simple TNM clinical staging system for HNMM (including
OMM), shown in Table 1, recognizing three stages, has
shown to be of prognostic value.10,50,51,59 A recent histopa-
thological microstaging for Stage I subclassifies three levels
(Table 1).50
Treatment

Treatment of OMM is still controversial and there is no con-
sensus regarding the best therapeutical approach.6,10,60

Data from several studies indicate radical resection of the
primary as the treatment of choice.5,6,10,51,61,62 Surgery
could be combined with radiotherapy, chemotherapy or
immunotherapy even though the effectiveness of such ther-
apies both as primary or in association with the surgical
treatment is mostly unknown.



Table 1 Clinical Staging System for OMM with histopathological microstaging for Stage I

Stage I: Primary tumour present only (Tany N0M0)
Level I: Pure in situ melanoma without evidence of invasion or in situ melanoma with ‘‘microinvasion’’
Level II: Invasion up to the lamina propria
Level III: Deep skeletal tissue invasion into skeletal muscle, bone or cartilage

Stage II: Tumour metastatic to regional lymph nodes (Tany N1M0)

Stage III: Tumour metastatic to distant sites (Tany Nany M1)
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The role of surgery, including the policy with
regard to the neck

Unlike cutaneous melanoma, where randomized clinical tri-
als have been carried out to establish the optimal width of
the tumour-free margins, no guidelines are available for
the surgical treatment of OMM. A protocol adopted by Ume-
da and Shimada63 refers to the extent of the margins:

1. excision of the primary lesion, preferably using an intra-
oral approach and involving at least 1.5 cm of healthy
tissue.

2. Excision of any lymph node metastases (Stage II).
3. Consider chemotherapy.

Unfortunately, local control is not a strong predictor for
survival.10 Many patients with a presumptive radical exci-
sion of tumours develop a recurrence,5 which may be ex-
plained by the presence of atypical melanocytes in the
surgical margins and/or the presence of satellites.6

Controversy still remains on the issue of prophylactic
neck dissection.3,64 Patients with primary OMM present
lymph node metastasis in 25% of cases and this incidence
is higher than HNMM at other sites.51 According to Tanaka
et al.,60 neck dissection should be reserved for cases with
preoperatively confirmed lymph node metastases and the
choice of the neck dissection modality should be guided
by the extent and the level of the nodes. There is no proof
that elective nodal dissection improves survival. To our
knowledge, no data are available on the issue of the sentinel
node biopsy or on the use of PET scanning in OMM except
from the study of Goerres et al.31

The role of primary and postoperative radiotherapy

Most of the studies on the effects of primary radiotherapy
have been performed on the entire group of HNMM and spe-
cific data on OMM are scarce.51,65 In a study on 35 patients
with OMM, Tanaka et al. observed a 5-years cumulative sur-
vival rate of 35.5% in the group of patients treated with irra-
diation alone, while it was 15.4% for patients treated with
surgery.60 Postoperative radiotherapy is generally recom-
mended if poor prognostic pathologic features are present,
such as multiple positive nodes, or extranodal spread of
metastastic melanoma, even though OMMs are regarded as
poorly radiosensitive.5,10 Apparently, postoperative radio-
therapy does not seem to improve the survival rate, even
though on this point, no agreement exists in the litera-
ture.6,10,51 Temam et al. recently found that in a group of
69 patients affected by HNMM, including 19 with primary
OMM, postoperative radiotherapy was useful for increasing
local control.66 Current postoperative radiotherapy for
cutaneous melanoma delivers 30 Gy or 24 Gy, e.g., in five
fractions of 6 Gy spread over 2.5 weeks or 3 weeks.67,68

Other irradiation modalities such as intraoral mould (60Co,
192Ir, or 198Au), intraoral electron beam or interstitial brach-
ytherapy have also been used.69

Other therapies

Adjuvant chemotherapy with decarbazine, platinum ana-
logs, nitrosureas, and microtubular toxins have been used
for palliative purposes or for therapy of metastatic mela-
noma, but does not seem to influence survival.6 Umeda
and Shimada,63 suggested dimethyl triazeno imidazole car-
boxamide (DTIC), nimustine hydrocloride (ACNU) or vincris-
tine (VNC) as drugs of choice for postoperative
chemotherapy.

Anticancer therapy using IFN-c and anti-Fas antibody has
shown positive results against OMM cells in an experimental
model.70

Systemic immunotherapy has been used as adjuvant or
for palliation in the treatment of disseminated disease.
Immunotherapy with IL-2 and other cytokines is not associ-
ated with an enhanced survival rate.6 The definition of the
so-called cancer testis antigens (CTAs) expression profile
in OMM could lead to the development of a new vaccine-
based therapy.11 Gene therapy is still in an experimental
phase.71

Prognostic factors and survival

From a prognostic point of view, clinical stage at presenta-
tion is probably the most important factor in determining
outcome.51 In a study on 230 patients surgically treated
for OMM, Liu, YS et al. found that thickness of the tumour,
cervical lymph node metastasis, presence or absence of
ulceration and the anatomic sites were all independent risk
factors.72 It has been calculated that nodal involvement in
OMM reduces the median survival time from 46 to 18
months.2 Furthermore, a tumour thickness greater than
5 mm, presence of vascular invasion, necrosis, polymor-
phous tumour cell morphology and the inability to properly
resect the lesions with negative margins have been associ-
ated with poor survival in patients with primary
HNMM.2,10,51,57,73

Despite the improvement of surgical techniques and the
introduction of new chemotherapeutic agents, prognosis of
this malignancy remains poor. The generally advanced
stage of the tumour at initial diagnosis leads to a poorer
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survival of patients with mucosal melanoma as compared
to patients with cutaneous melanoma. and the presence
of a vertical growth phase are associated with a reduced
median survival rate.2

In different series, the actuarial 5-year overall survival
rate for HNMM ranges from 21% to 40%6 and for OMM it is
15% with a median survival of 25 months.2 Gingival
melanoma has a better 5-year survival rate than palatal
melanoma, with a longer median survival period (46
months versus 22 months).2 Recurrences may occur even
10–15 years after primary therapy. Distant metastases
to the lungs, brain, liver and bones are frequently
observed.74
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