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Abstract: 
Oral malignant melanoma (OMM) accounts for 5% of all oral malignancies. It is a rare 
aggressive neoplasm usually found on the hard palate and gingiva. The etiology is 
unknown, but tobacco and chronic irritation are suggested as probable causative factors. 
Over 30% of the cases have been reported to arise from pre-existing pigmented lesions. 
A biopsy is required to establish the diagnosis and the treatment of choice is surgery 
which may be affected by several factors such as size of the lesion and anatomic 
location. Despite aggressive resection and adjuvant treatments such as chemotherapy 
and immunotherapy, the five-year survival rate of this malignancy is poor. 
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INTRODUCTION 
Melanocytes are neural crest-derived cells that 
migrate to the skin, mucous membranes and 
several other sites. In the skin, they provide 
protection from ultraviolet radiation and sun 
exposure. The function of melanocytes in the 
mucosa is not fully understood, but their 
presence along the tips and peripheries of the 
rete ridges is well established. Variation in the 
density of melanocytes is seen in different 
parts of the body and mucosal epithelia, for 
example, the ratio of melanocytes to basal 
keratinocytes in the gingiva is 1 to 15. The 
cytologic appearance, organization and biolo-
gic characteristics of melanocytes, nevus cells 
and melanoma cells are considerably different. 
Melanoma cells are round to spindle shaped 
and may demonstrate some features of nevus 
cells such as lack of dendritic processes and 
loss of contact inhibition. These malignant 
cells are pleomorphic, with large, irregular hy-
perchromatic nuclei, prominent nucleoli, and 
conspicuous mitotic activity [1].  
The incidence of melanoma has been steadily 

increasing in the past several decades with an 
annual increase of 3 to 8%, worldwide. The 
life-time risk of the development of an inva-
sive melanoma in the United States was only 1 
in 500 in 1935, while 1 in 600 in 1960; 1 in 
105 in 1992 and 1 in 88 in 1996. The life-time 
risk is estimated to be 1 in 75, by the year 
2000 [2].  
Melanoma infrequently arises from mucosal 
surfaces most commonly the head and neck 
(typically involving the nasal and oral cavity); 
vulva; and anorectal mucosa [2,3]. Head and 
neck mucosal melanomas are much less 
common than their cutaneous counterparts and 
probably represent less than 1-8% of all 
melanomas [3-11].  
 
Epidemiology 
The exact incidence rate of oral melanoma is 
not available. However, they are rare and 
estimated to represent 1-2% of all oral malig-
nancies [1,3-18] and account for about 0.2% to 
8% of all melanomas [19,20]. Oral melanoma 
is more common in countries like Japan, 
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Uganda and India [3,6,10,11,14,21]. Among 
Japanese people, OMM comprises 11-14% of 
all melanomas [4,6,10] but is rare in Australia 
[8]. Mucosal malignant melanoma seems to be 
more common in Eastern as compared to 
Western countries [10]. Primary oral melano-
mas are extremely rare in the United States 
and account for less than 2% of all melano-
mas. At 1.2 cases per 10 million people per 
year, the annual incidence of oral melanoma is 
very low [22].  
According to a recent investigation in Africa, 
1.7% of all melanomas in Sudan occurred in 
the oropharynx and 0.9% of the melanomas in 
Nigeria were found in the oral cavity. The 
mouth was suggested as a common site for 
melanoma in Uganda, with a frequency of 8% 
in 125 melanomas. This was reported as 4.6% 
in a similar study with a slightly larger sample 
size [14, 17].  
Jackson and Simpson [23] indicated that 
primary malignant melanoma of the oral cavity 
represented less than 2% of all malignant 
melanomas. Robertson et al [9] and Reddy et 
al. [10] demonstrated that primary malignant 
melanoma of the oral cavity comprised 0.4% 
to 1.3% of all malignant melanomas. van der 
Waal et al [8] showed that only 2.5% of all 
melanomas were primary malignancies of the 
oral cavity. Subsequent studies have confirmed 
the predominance of oral melanoma in the 
American Caribbean, African and Indian 
populations. According to studies from India, 
between 20.41 and 34.4% of all melanomas 
occured in mucosal surfaces and up to 16% of 
these tumors were intraoral [10].  
Oral melanoma is very uncommon at any site 
in prepubertal children of all races [14,18]. 
This malignancy is a lesion of adulthood, 
rarely identified under the age of 20 years. In 
various studies the highest incidence of 
malignant melanoma is reported in the fifth 
decade of life (40-70 years) [3-6,8,9,15,16,18, 
23-26]. Barker et al [27] showed that the 
average age of patients with mucosal melano-

ma was 56 years with an age range of 22 to 83 
years.  
Males appear to be more often affected with 
OMM than females [1,3,7-10,12,14-16,23,25, 
27-29]. In different studies the male to female 
ratio ranged from 1/1 to 2/1 [3,8,9,15,16,30]. 
Barker et al [8] showed a gender distribution 
of 37 males to 13 females (ratio = 2.8) [27]. In 
the Netherlands, oral malignant melanomas 
were slightly more common in men. In their 
review of the literature, Hicks and Flaitz [1] 
described a male predilection and an age range 
of 22 to 83 years, with a mean age of 56 years. 
Hashemipour also reported a male predomina-
nce (male to female ratio 2/1) and a mean age 
of 69.2 year (range, 56 to 77 years) in Kerman 
province, Iran [31].  
Morris and Horn [14] found that malignant 
melanomas were 4.4 times more common in 
whites than Negroes. Reports of cases of oral 
melanomas in blacks are infrequent. 
Primary melanoma often occurs in the hard 
palate and maxillary gingiva. Other oral sites 
include the mandible, tongue, buccal mucosa 
and upper and lower lips [1,3-5,7-10,12,15,17, 
21,23,25,27,29,30,32,33,34]. 
Ethnic groups commonly affected by oral 
melanomas are Japanese, Native Americans, 
and Hispanics [35]. 
 
Etiology 
In contrast to cutaneous melanomas, the patho-
genesis and etiology of mucosal melanoma are 
still unclear. Sun exposure and tendency to tan 
are not an issue in oral melanomas, yet other 
factors like family history, various syndromes 
and cytogenetic defects have not been exten-
sively investigated in these neoplasms. The 
rarity of this malignancy could also be respon-
sible for the lack of information in different 
countries [1,12,27,36]. 
There appears to be no geographic difference 
and possibly only slight ethnic and gender 
variations in the risk factors of oral melanoma 
[7]. 
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Like their cutaneous counterparts, primary oral 
melanomas are believed to arise either denovo 
(30% of cases) or from nevi and pre-existing 
pigmented areas [1-3,5,6,8,12,15,18,23,37]. 
Fair complexion and light hair, a tendency to 
sunburn easily, a history of painful or blister-
ing sunburns in childhood, indoor occupations 
with outdoor hobbies, a personal history of 
melanoma or dysplastic or congenital nevus 
(xeroderma pigmentosum and basal cell nevus 
syndrome) have been implicated as etiologic- 
or risk-factors in melanoma of the skin, but not 
in the oral cavity. Some of the oral melanomas 
are believed to originate from junctional nevi. 
Also on rare occasions, oral melanomas have 
been reported to arise from pre-existing 
Hutchinson’s malignant lentigo, which occurs 
occasionally in the oral mucosa [5,6]. 
Mechanical traumas including injury from ill-
fitting prostheses and infection have been cited 
as possible causative factors for melanomas of 
the mouth, but there is no real proof for their 
etiologic role [2,14].  
It has been suggested that oral habits and self-
medication may be of etiologic significance in 
some Indian and African populations [2,14]. 
Racial pigmentation probably bears a negative 
relationship to melanoma [9]. 
 
Clinical Features 
According to Tanaka et al, oral melanomas 
could be classified into five types, based on 
their clinical appearance: pigmented nodular, 
nonpigmented nodular, pigmented macular, 
pigmented mixed and nonpigmented mixed 
[38]. This neoplasm may occur with or without 
a radial growth phase [2]. The clinical color-
ation of oral melanomas has a wide range, 
which can appear as black, gray, purple, and 
even reddish. While some lesions are uniform 
in color, others exhibit marked variations. The 
tumors are asymmetric, irregular in outline, 
and occasionally multiple. Their surface 
architecture ranges from macular to ulcerated 
and nodular [4,5,7,15]. Unpredictable and 

widespread metastasis is a well known feature 
of malignant melanoma. Distant spread to 
bone, most often the vertebrae, is encountered 
in end-stage patients. Lymph nodes, central 
nervous system, lungs and liver are also 
common regions for metastasis. The oral 
mucosa is a rare site but soft tissues, especially 
the tongue may be involved by metastatic 
melanoma [2].   
Few symptoms are found early in the course of 
this malignancy. The patients’ attention may 
be drawn to the lesion by detection of a swell-
ing, especially in a pigmented area. The tumor 
may also cause hemorrhage and loosening of 
teeth or it might interfere with proper fitness of 
a denture. Pain is an uncommon symptom of 
malignant melanoma and is generally found 
only in more advanced cases [3,5,8,23,25,27]. 
This tumor can cause extensive destruction of 
the underlying bone in 78% of the patients [5].  
Some oral melanomas are amelanotic and 
appear clear on clinical examination. Amela-
notic oral malignant melanoma (AOMM) is a 
rare tumor that is difficult to diagnose [39]. In 
two different studies, less than 10% of oral 
melanomas were described as amelanotic 
[1,27]. 
 
Histological Features 
The presence of atypical melanocytes in the 
epithelial-subepithelial junction and an increa-
sed number of these cells in the biopsy of oral 
melanotic lesions are considered to be suspi-
cious signs for malignant melanoma [6,40,41]. 
In most instances, the melanoma cells contain 
melanin pigmentation, but they may be defi-
cient in melanin (amelanotic melanoma). Con-
sidering that melanomas can mimic a variety 
of undifferentiated tumors, a lack of produc-
tion of this pigment may cause diagnostic 
confusion at the light microscopic level. Imm-
unoreactivity of the lesional cells to antibodies 
against S-100, MART-1, and HMB-45 can be 
beneficial in distinguishing these lesions from 
other malignancies [6]. 
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An unusual feature reported to occur in a 
number of mucosal melanomas is pseudo-
carcinomatous hyperplasia of the overlying 
epithelium, which has also been described in 
association with other melanotic lesions, like 
Spitz nevi [40]. This feature may cause con-
fusion with the commonly-encountered oral 
squamous cell carcinoma and should be taken 
into consideration during histopathologic eva-
luation of a biopsy. 
 
Diagnosis 
Diagnosis of oral mucosal melanomas may be 
difficult for several reasons such as small 
biopsy size, unrepresentative sampling, biopsy 
of late-stage lesions with indistinct epithelial- 
stromal interface, lack of clinical data and the 
inability of the clinician and/or pathologist to 
detect early in situ lesions [7]. Because of the 
frequent delay in the diagnosis of oral melano-
mas, they are usually deeper at the time of 
diagnosis as compared to their cutaneous 
counterparts [24]. This may be responsible for 
the poor five-year survival (15% to 38%) 
reported in these tumors. In addition bone 
invasion and the rich vascular supply of the 
oral cavity could contribute to the dissemina-
tion of melanomas [2,42,43]. 
The “ABCD” system of evaluation is used to 
differentiate malignant melanoma from benign 
pigmented lesions. These features are as 
follow: 
A, Asymmetry; B, Border irregularity fre-
quently including a notch or irregular indenta-
tion; C, Color variegations such as red, white, 
and blue; and D, Diameter greater than 0.6 
mm. Regarding the different colors in melano-
ma, shades of blue are considered to be the 
most ominous. White, pink, and gray shades 
have been related to the ability of melanomas 
to undergo spontaneous regression, while red 
and pinks are suggested to reflect inflamm-
ation [25]. 
Three criteria have been proposed by Greene 
et al [44] that can be helpful in the diagnosis of 

primary oral melanoma. These include pre-
sence of malignant melanoma in the oral 
mucosa; the exclusion of melanoma at any 
other primary site; and histopathologic obser-
vation of “junctional activity” which is des-
cribed as melanocytes arranged along the basal 
layer of the surface epithelium [44].   
According to Tanaka et al [42], the biologic 
behavior of melanoma may be associated with 
the expression of Rb, pRb2/p130, p53 and p16 
proteins and they may be helpful in the 
prediction of the outcome of this neoplasm.    
Regional metastases to the submandibular and 
cervical lymph nodes should be evaluated by 
CT and MRIs [4]. It has been suggested that a 
general practitioner should not perform a 
biopsy on a pigmented lesion, since there is a 
reasonable chance that it may be a malignant 
melanoma [45]. In addition considering the 
fact that some investigators believe that cutting 
a malignant neoplasm during incisional biopsy 
could result in seeding of the lesional cells into 
the adjacent tissues or even the blood and 
lymphatics, the decision of whether or not to 
biopsy a pigmented lesion would be extremely 
difficult [46]. 
The relatively high incidence of malignant 
versus benign melanotic lesions suggests that 
they should be assessed with special care [3]. 
 
Differential Diagnosis 
The differential diagnosis for OMM includes 
oral melanotic macule, smoking-associated 
melanosis, medication induced melanosis 
(antimalarials drugs and Minocycline), mela-
noplakia, pituitary-based Cushing's syndrome, 
post-inflammatory pigmentation, melanoacan-
thoma, melanocytic nevi of the oral mucosa, 
blue nevi, Spitz nevi, Addison's disease, Peutz-
Jeghers syndrome, amalgam tattoo, Kaposi's 
sarcoma, physiologic pigmentation, pigmen-
tation related with the use of heavy metals, and 
many other conditions sharing some macros-
copic characteristics with OMM [41,43,47]. 
This neoplasm should also be differentiated 
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from other malignant entities, such as poorly-
differentiated carcinoma and large cell 
anaplastic lymphoma [41]. 
It has been stated that epulis or squamous cell 
carcinomas should be considered in the 
clinical differential diagnosis of amelanotic 
malignant melanomas when they are encoun-
tered in a vertical growth phase, without radial 
growth [39]. 
 
Management  
Surgery is the mainstay of treatment, but can 
be difficult due to anatomic restraints. 
Although melanoma is classically not radio-
sensitive, occasional patients have shown a 
good response to radiation therapy especially 
in early or in situ melanomas. Other treatment 
modalities are similar to those used for cuta-
neous melanoma. Immunotherapy has been 
successfully used but chemotherapy has 
demonstrated a relatively low response rate [4-
6,8,9,13,17,21,24, 25,26,32,36,37].   
Dacarbazine-DTIC, INFγ and INF-alpha-2b 
have been described as chemotherapeutical 
and immunotherapeutical treatments, asso-
ciated with Bacillus Calmette-Guerin vaccine 
and recombinant interleukin-2 (rIL-2), in 
different combinations [48].  
 
Prognosis and Survival 
Most melanomas of the oral cavity are large at 
presentation and have a poorer prognosis than 
cutaneous melanomas [3,6,7,12,13,16-18,25 
,37,49]. 
Clark’s and Breslow’s classifications are the 
most widely used systems for evaluation of the 
prognosis of skin melanomas. The former 
assesses depth of invasion, whereas Breslow's 
system measures tumor thickness from the 
greatest depth of the neoplasm to the top of the 
granular cell layer. The risk for developing 
metastatic lesions from primary cutaneous 
melanomas increases with tumor thickness [6]. 
These two grading systems have not been 
validated as prognostic predictors in oral 

melanomas probably owing to the rarity of this 
lesion. Additionally, histologic landmarks 
comparable to skin layers, e.g. reticular and 
papillary dermis, have not been demonstrated 
in the oral mucosa [50].  
Furthermore, in contrast to cutaneous melano-
mas, most oral melanomas are larger than 
4mm at the time of initial presentation. This 
factor, together with inadequate resection of 
margins and higher stage at initial diagnosis, 
may contribute to the discrepancy in the 
patients’ 5-year survival rates between cuta-
neous (80%) and oral melanomas (15%) [1]. 
Survival rates are generally poorer for patients 
with regional or distant metastasis [23].  
It has been reported that the average life 
expectancy from the initial diagnosis of OMM 
is about 18 months. According to Sampat and 
Sirsates [5], 79% of patients might die within 
5 years of diagnosis. Vairaktaris et al [51] also 
showed that the 5-year survival rate of 
intraoral melanoma does not exceed 5-9%.  
A three-level microstaging system has been 
proposed by Prasad et al. Accordingly, Level I 
was defined as melanoma in situ without 
evidence of invasion or with the presence of 
invasive individual or clusters of less than 10 
atypical melanocytes near the epithelial-
subepithelial junction. Level II tumors con-
sisted of melanoma cells limited to the lamina 
propria, and Level III was described as 
invasion into deep connective tissue, including 
skeletal muscle, bone, or cartilage. The micro-
staging system was found to be a prognos-
tically significant factor in patients with 
localized, lymph node-negative, Stage I head 
and neck malignant melanoma [52].  
Melanomas with a high clinical stage at 
presentation, a thickness of greater than 5mm, 
vascular invasion, absence of melanosis and 
nodal and/or distant metastases are considered 
to carry a worse prognosis than those that lack 
these features [5,6,8]. 
The 5-year survival rate for OMM has been 
reported to be 15% with a median survival of 
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25 months. The 5-year survival rate for palatal 
and gingival melanomas was found to be 22 
and 46 months, respectively. This reveals a 
better prognosis for palatal as compared to 
gingival melanomas [1]. Recurrences may 
occur up to 10-15 years after initial treatment 
[2]. 
 
CONCLUSIONS 
Malignant melanomas of the oral cavity are 
different from cutaneous melanomas; therefore 
establishing new criteria for the diagnosis and 
treatment of this malignancy should be con-
sidered. Dentists and doctors who treat oral 
lesions should be aware of the necessity for 
early diagnosis of melanoma. 
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