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Abstract

Malignant melanoma is an aggressive neoplasm affecting the oral cavity. It has the most biologically
unpredictable behavior. The tumors can be locally invasive or metastasize to other parts of the body. Pre-existing
pigmentations can evolve into malignant melanomas in about 30% of the cases. Hence, early detection of
pigmented lesions of undetermined origin is important and should be routinely biopsied. Surgical management in still
considered the first line of treatment of malignant melanoma. The deceiving asymptomatic presentation at early
stages, rarity and poor prognosis emphasizes on need for highly specialized treatment. This review on oral
malignant melanoma provides insight to a very aggressive neoplasm that can affect the oral cavity, it's biological
nature and behavior, early detection, diagnosis and insight into new treatment modalities.
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Introduction

Malignant melanoma is a rare aggressive neoplasm with
melanocytes being the tissue of origin [1]. Melanomas usually arise in
cutaneous areas, around 1-8% of malignant melanomas arise in the
oral mucosa (accounting 0.5% of all oral malignant tumors) [2-5].
Most commonly affected areas in the oral cavity are hard palate and
gingiva. Males are more commonly affected than females. The age
range of reported cases ranges from 20-80 years [1,5]. Africans are
most commonly affected due to presence of melanin pigmentation in
oral mucosa of these people. In Asia, Japan has higher incidence of oral
melanomas accounting 11-12.4% of all melanomas [5].

The prognosis (5 year survival rate) of oral malignant melanoma is
poor, 0-20% whereas the overall survival for head and neck melanomas
ranges between 20-48% according to literature review [6,7]. In the
early stages, oral melanoma may be asymptomatic. Symptoms such as
pain, bleeding and ulceration may present much later, hence most
cases of oral melanoma (66.6%) get diagnosed only in advanced stages.
The lesions greater than 4 cm in diameter, distant metastases have poor
prognosis with mean survival rate less than 16.9 months, with only
6.6% of patients surviving more than five years. Mucosal melanomas
frequently invade the underlying tissues and metastatize, have much
poorer prognosis than cutaneous melanomas. In the head and neck
area, conjunctiva, oral cavity and sinonasal tract are most commonly
affected [2,8].

Etiology and Risk Factors

The etiological factors of malignant oral melanoma, unlike
cutaneous melanomas are largely unknown. Several hypotheses
include smoking, irritation caused by dentures and consumption of
alcohol. Intraoral malignant melanomas arise from the few
melanocytic cells present in the oral cavity that have the ability to

undergo malignant transformation. They can arise de novo, from pre-
existing pigmented areas (5-30% cases) or from junctional nevus.

In more than two-thirds of the cases, p53 protein alterations have
been identified. Loss of heterozygosity at 12p13 and loss of p27KIP1
protein have been detected. Cytogenetic analysis of melanocyte-
specific gene-1 (MSG-1) marker is helpful as it has a role in the
pathogenesis [9,10].

Clinical Features

Tanaka et al, identified five clinical types in oral melanoma:
pigmented nodular type, non-pigmented nodular type, pigmented
macular type, pigmented mixed type, and non-pigmented mixed type.
Oral melanoma may reach a vertical growth phase with/without a
radial growth phase. Melanomas can appear as black, gray, purple or
even reddish lesions. Amelanotic melanomas do not show any such
colour changes (10% cases). Some lesions display uniformity in colour,
whereas others exhibit variations in intensity of the colour.

It may present as multiple ulcerated or nodular lesions, be
asymmetric and may present with irregular outline. Intraoral sites
commonly involved by melanoma are hard palate (32%), followed by
maxillary gingiva (16%), mandibular gingiva (7%), tongue (7%),
buccal mucosa (7%), upper and lower lip (7%).

Tongue, parotid and tonsils are most commonly affected in
secondary and metastatic melanomas (Figures 1 and 2) [11,12]. Umeda
et al. noted that oral melanoma presents with 3 main components:
centre with a nodular component, a plaque component that is flat or
either slightly elevated and shows deep brownish-black pigmentation
and a light brown non elevated macular component [13] (Figure 1).
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Figure 1: Oral melanoma.

Mucosal melanoma can be primary or metastatic. It is therefore very
important to rule out any other primary malignant melanoma
elsewhere in the body. Criteria to diagnose oral melanoma is given by
Green et al: 1. Demonstration of clinical and histopathalogical
presence of tumour in the oral mucosa. 2. Junctional activity should be
seen in the oral mucosa. 3. Establish no other primary site of tumour.
The initial radial phase can last for several years before it goes into the
next stage of vertical growth where it invades the underlying
structures. Induration is generally absent in cases with prolonged
radial growth phase or with minimal invasion (Figure 2).

Figure 2: Clinical examination of oral melanoma.

Some researchers felt that oral melanoma with radial growth phase
has similarity to acral lentiginous melanoma of the skin. Currently, oral

melanoma is classified as a separate entity from its cutaneous
counterpart [14-19].

Protocol to Diagnose a Suspected Case of Oral
Melanoma

Lesion should be photographed to record the size and the colour
variations in the lesion. To check for metastasis to lungs, chest
radiographs should be taken. CT scan and MRI should be done to
evaluate the bone and soft tissue changes. To check for distant
metastasis sentinel lymph node biopsy, lymphoscintigraphy, skeletal
scintigraphic surveys and PET scan can be performed [17]. Proteomic
analyses, melanin-inversion recovery imaging are new alternative that
is giving promising results. Radioactively labeled hormone like a-
melanocyte-stimulating hormone (MSH) may assist in detection of
distant metastases.

FNAC can be carried out if the patient presents with cervical
lymphadenitis to check for malignant cells. All oral pigmentations
which show asymmetry, border irregularity, color variation, diameter
of the lesion >6 m or evolving (ABCDE criteria) should be biopsied, as
clinical diagnosis is often difficult, histopathological confirmation is
essential [18].

Current studies suggest that an incisional biopsy/FNAC may lead to
seeding of tumor cells into adjacent tissue or dissemination of tumor
cells through bloodstream or lymphatics, increasing the rate of
metastasis. Umeda et al, Rampen et al and Austin et al studied the 5-
year survival rate of patients with oral melanoma who underwent
surgical procedures like incisional biopsy, tooth extraction was poor
(25.9%) compared with those who did not undergo such procedures
before definitive surgery (91.7%). Hence, incisional biopsy as a
diagnostic tool in oral melanoma has to be re-evaluated [20].

Diagnosis

Clinical staging (Table 1) and Breslow tumor thickness grading
system (Table 2) are considered for assessment of the tumour and
predicting prognosis [20].

Breslow’s tumour thickness grading system measures the thickness
of the tumor from the epidermal surface to the invasive front of the
tumor. Thin melanomas that are less than 0.76 mm in thickness
generally have an excellent prognosis. 1 mm is considered the
international standard (cut off point) for thin melanomas beyond
which the prognosis is not favourable [20,21] (Table 1).

STAGE | Level 1: Pure melanoma in situ- no invasion
Level 2: Invasion upto lamina propria
Level 3: Invasion into muscle, bone or cartilage
STAGE Il Metastasis to regional lymph nodes (T any N1MO0)
STAGE IlI Metastasis to distant organs (T any N any M0)

Table 1: Clinical staging system with histologic microstaging for Oral
Melanoma.

As the tumor thickness increases, the metastatic potential of
primary cutaneous melanoma increases. Most oral melanomas are
diagnosed at later stages, hence at the time of initial presentation they
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are larger than 4 mm. Melanoma that shows metastatic spread to
lymph nodes and other parts of the body show worse prognosis [6].

Recent introduction of markers like TA90 immune complex
(TA90IC) and MIA protein predict the survival in patients with stage
III disease. VEGE, VEGF receptor (VEGFR)1, TGF-B1 and Bcl-2
correlates with advancing stages in melanoma. Fluorescence in situ
hybridization (FISH) is also recently used to analyse the genetic
markers of oral melanoma [18] (Table 2).

Thickness (mm) Risk of Recurrence
<0.76 Low risk

0.76-1.50 Low to intermediate risk
1.50-3.99 Intermediate to high risk
>4.00 High risk

Table 2: Breslow scale to measure tumour thickness.

Histopathological Features

Routine hematoxylin and eosin staining is primarily used to
diagnose a case of oral melanoma. The characteristic features of
identification are through it’s junctional activity, diffuse arrangement of
spherical/irregular shaped cells, cellular atypia with abundant mitotic
figures, eosinophilic cytoplasm and nucleolus. Atypical melanocytes,
cells that are larger, pleomorphic and hyperchromatic may be seen in
the epithelial-connective tissue junction. High density of these atypical
melanocytes are indicative of malignant melanoma. (Figures 3-5) In
case of amelanotic melanoma where the lesion is completely devoid of
any pigmentation, immunohistochemical analysis should be carried
out using protein markers like S-100, gp-100, HMB-45, MITF and
MART-1 to achieve a definitive diagnosis. Amelonotic melanoma
cannot be identified histopathologically, immunohistochemical
analysis is essential [8,21] (Figure 3).

Figure 3: Histopathological features of oral melanoma.

Differential Diagnosis

A thorough clinical examination, histopathological evaluation with
developing a differential diagnosis is necessary to arrive at a definite
diagnosis. All the pigmented lesions that can occur in oral cavity
should be considered, special stains and immunohistochemistry
techniques should be employed to differentiate from other lesions.

Oral pigmentations can occur either due to physiological or
pathological causes. It can be exogenous or endogenous in origin.
Thorough clinical assessment of the lesion in terms of color, location,
distribution, duration and evolvement should be done. A detailed
medical history regarding the use of drugs, family history of
malignancies and change in lifestyle should be recorded. Differential
diagnosis includes physiologic pigmentation, post inflammatory
pigmentation, acquired melanotic nevus, amalgam tattoo, blue nevi,
melanosis associated with smoking and medication, melanoplakia,
pigmentations in Cushing’s syndrome, melanoacanthoma, Spitz nevi,
Addison’s disease, Peutz-Jeghers syndrome, Kaposis sarcoma,
pigmentation caused due to use of heavy metals [20,21] (Figure 4).

Figure 4: Microscopic examination of oral malignant melanoma.

Treatment Modalities

The following protocol should be followed in treating malignant
melanoma once t is diagnosed:

1. Primary lesion should be surgically excised with a margin
involving atleast 1-2 cm of healthy tissue, tumour extent and thickness
should be considered.

2. Sentinal lymph nodes and other lymph nodes involved by
metastases should be removed.

3. Radiochemotherapy should be considered post-surgery [1,20].

Surgical removal is the main mode of treatment, but because of
anatomic restraints it is often difficult. In patients with early melanoma
or in melanoma in situ, radiotherapy has given good results although
melanoma is not very radiosensitive. Chemotherapy though under
consideration has not given promising results [21].

Immunotherapy has been considered in recent years. Dacarbazine-
DTIC and INF-alpha-2b are chemo-immunotherapical treatments
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which are considered, where different combinations of BCG vaccine
and recombinant interleukin-2 (rIL-2) are used. Tumor-infiltrating
lymphocytes, Bacillus Calmette- Guerin, irradiated allogeneic tumor
cells and monoclonal antibodies may be incorporated into melanoma
treatment. Many experimental studies are carried out on mice in vitro
to test the efficacy of hollow nanoparticles made of gold on melanoma.
It was seen that the gold particles aggregated to peptides and these
have an affinity for the melanoma cell receptors and penetrated these
cells. After this the mice were injected with infrared light bath, it was
seen that the cancer cells that contained the nanoparticles were
destroyed. The destruction took place due to three factors:
photothermal damage, cell membrane loss and denaturation of
proteins. This treatment using gold nanoparticles is known as
plasmonic photothermal therapy [18,22-24]. Gene therapy and tumour
cell vaccines are considered for further research with modified
melanoma cells that contain specific genes that code for cytokines,
interferon and growth factors [8,21] circulating melanoma cells are
markers of a high relapse risk and shorter disease-free survival
whether detected postoperatively or during follow-up [25,26]
Tyrosinase mRNA amplification by RT-PCR (reverse transcriptase-
polymerase chain reaction) have been used recently for monitoring the
efficacy of adjuvant treatment in stage ITB/III oral melanoma patients.
Lu-labeled DOTA, MCR-1, CRH-1 are positive regulators of
melanogenesis and are potential targets for future research [14,15,22]
(Figure 5).

Figure 5: Microscopic examination of oral malignant melanoma
(superficial view).

Prognosis

The prognosis of a patient with oral melanoma is very poor with
average survival rate of about 18 months from the time of diagnosis.
Survival rate is less than 20-22% at the end of five years. Presence of
systemic diseases, high clinical stage at presentation, Breslow’s tumor
thickness of level 4 and 5, vascular invasion, histopathological
variables, cases of amelanotic melanoma, and nodal as well as distant

metastases are the factors that play a major role in predicting the
prognosis and survival of patients with melanoma [21].

Conclusion

Oral malignant melanoma, if detected and diagnosed early,
complete remission is possible. The incidence is very low and usually
presents at an advanced stage. This is different in behavior from it’s
cutaneous counterpart and no specific mode of treatment is considered
ideal based on current available data. Recent advances in molecular
research and an increasing understanding of tumour immunology is
leading to new innovative immunotherapies that promises to get an
effective treatment for oral malignant melanomas in the near future.
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