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Abstract. Primary oral malignant melanoma is a rare condition, 
accounting for 1.3-1.4% of all melanomas, usually presenting 
with an aggressive clinical behavior. The present study reports 
the clinicopathological findings of two cases of oral malignant 
melanoma and discusses the epidemiology, diagnosis and 
current therapeutic approaches for this uncommon condition. 
In the first case the patient presented with a pigmented lesion 
located on the lower mucosal lip. The patient showed no nodal 
metastases and therefore, underwent a wedge resection. After 
seven months, the patient presented with neck lymph nodes 
and multiple visceral metastases. Molecular analysis of BRAF, 
using a pyrosequencing approach, revealed the presence 
of BRAF V600E mutation. The patient developed multiple 
visceral metastases, but refused treatment and was lost to 
follow‑up. In the second case, no BRAF V600E mutation was 
found, but the patient exhibited a pigmented patch in the lower 
gingival mucosa, which was excised by surgical treatment. The 
patient was followed up by an oncologist, but did not undergo 
an additional therapy and is currently alive with no evidence of 
visceral metastases at one year following the diagnosis.

Introduction

Melanoma is a malignant tumor that usually involves the skin, 
however, it may also occur in various extracutaneous sites, 
including the mucosa (1). Mucosal melanomas, which account 
for 1.3‑1.4% of all melanomas, may arise in the respiratory, 
gastrointestinal and urogenital tracts with the following inci-
dence levels: Anorectal tract (26.2%), nasal cavity (17.7%), oral 
cavity (6.5%), vagina (7.4%), penis (3.3%) and urethra (1.8%). 

Notably, these tumors are clearly distinct from their cutaneous 
counterparts in their biological behavior, clinical course and 
prognosis, with no clear risk factors identified at present.

Oral malignant melanoma (OMM) accounts for 0.26‑0.5% of 
all oral malignancies (2), is more commonly diagnosed in older 
individuals compared with skin melanoma and is extremely rare 
prior to the age of 20 (median age at diagnosis, 56 years) (3).

Due to its rarity, evidence with regard to treatment recom-
mendations is rare and clinical practice guidelines are largely 
based on data obtained from case studies and retrospective 
analyses. The prognosis of OMM is extremely poor, with a 
reported five‑year overall survival rate of 8% (4). Surgery is 
the preferred treatment for locoregional disease control, and 
recent diagnostic and therapeutic advancements, including 
the introduction of immune stimulating antibodies and signal 
transduction inhibitors, may improve the outcome of meta-
static OMM.

In the current study two cases of OMM are reported and 
the clinicopathological features are presented along with the 
molecular BRAF analysis. Furthermore, the diagnostic diffi-
culties and treatment options are discussed for this uncommon 
tumor. Patients provided written informed consent.

Case reports

Case one. A 63‑year‑old male was referred to the Cannizzaro 
Hospital (Catania, Italy) presenting with a pigmented lesion 
located on the lower mucosal lip. The patient had been aware of 
a dark patch for 18 months and received cryotherapy followed 
by local medical therapy, which was unsuccessful. Surgical 
excision of the lesion was performed and a final diagnosis of 
a malignant ulcerated mucosal melanoma, with a diameter of 
3.3 mm, which closely extended to the surgical margin, was 
determined. A clinical re‑evaluation revealed no significant 
cervical lymphadenopathy, and imaging, including chest X‑rays 
and whole body computed tomography scans, revealed no distant 
metastatic lesions. The patient underwent a wedge resection 
involving the lower lip and buccal mucosa for the enlargement 
of the margins, minor salivary gland removal and sentinel 
submandibular node biopsy, which did not reveal any nodal 
metastases. Reconstruction was performed using a two‑step flap 
procedure. Interferon‑α therapy was then administered.

Correspondence to: Dr Giuseppina Improta, Laboratory of 
Clinical Research and Advanced Diagnostics, IRCCS‑CROB, 
Via Padre Pio 1, Rionero in Vulture (PZ) 85028, Italy
E‑mail: giuseppina.improta@gmail.com

Key words: oral malignant melanoma, BRAF mutations, 
therapeutic approaches

Oral malignant melanoma:  
A report of two cases with BRAF molecular analysis

PIER FRANCESCO SOMA1,  ANGELA PETTINATO2,  ANNA MARIA AGNONE3,  
CLAUDIO DONIA4,  GIUSEPPINA IMPROTA5  and  FILIPPO FRAGGETTA2

1Healthcare Burns Unit, 2Pathology Unit; 3Dental Institute, Cannizzaro Hospital, Catania 95126; 
4Unit of Plastic Surgery, Vittorio Emanuele II Hospital, Castelvetrano (TP) 91022; 

5Laboratory of Clinical Research and Advanced Diagnostics, IRCCS‑CROB, Rionero in Vulture (PZ) 85028, Italy

Received November 4, 2013;  Accepted June 5, 2014

DOI: 10.3892/ol.2014.2314



FRANCESCO et al:  BRAF STATUS IN MUCOSAL MELANOMA1284

The patient presented seven months later with a hard 
swelling of the neck lymph nodes. Another surgical interven-
tion was performed as a complete lymph node dissection 
(level  I‑II‑III‑IV), which revealed melanoma involvement 
in  4/20 nodes. Molecular analysis of BRAF exon  15 
codon 600 was performed by pyrosequencing analysis using 
the Pyromark 24 (Qiagen, Hilden, Germany), according to 
the manufacturer's instructions. Molecular analysis revealed 
the presence of the BRAF V600E mutation in the oral 
lymph‑node metastatic tissue (Fig. 1). The patient then devel-
oped multiple visceral metastases, refused treatment and was 
lost to follow‑up.

Case two. A 79‑year‑old male was found to exhibit a pigmented 
patch in the lower gingival mucosa during a dental check‑up. 
This lesion increased in size and therefore, the patient was 
referred to the Cannizzaro Hospital for surgical excision. Upon 
examination, a black pigmented lesion with irregular borders 
was observed. The lesion was located on the mouth floor of 
the lower gingival arch and measured 2.5 cm in diameter. The 
histological analysis revealed a malignant melanoma, and 
BRAF molecular analysis of exon 15 codon 600 was performed 
by pyrosequencing analysis using the Pyromark 24 (Qiagen), 
according to the manufacturer's instructions. The molecular 
analysis revealed no evidence of a BRAF V600E mutation 
(Fig. 2). The patient was followed‑up by an oncologist and no 
additional therapy was performed. The patient is currently 
alive with no evidence of disease one year after the diagnosis.

Discussion

OMM is considered to be an extremely aggressive malig-
nancy due to its tendency to metastasize early during the 
course of the disease. OMM metastasizes primarily to the 
lymph nodes, lungs, liver, brain and bones (5). However, in 

contrast to cutaneous melanoma, which is etiologically asso-
ciated with sun exposure, the pathogenesis of oral mucosal 
melanoma remains unclear, although numerous factors have 
been suggested to exhibit a critical role (6). Ethnicity, as well 
as cultural and geographical factors may also predispose 
individuals to the disease, indicated by the fact that Japanese, 
African, American and Hispanic populations are more 
commonly affected (1).

Due to the lack of symptoms, particularly in the initial 
stages of the disease, the diagnosis is often delayed, leading 
to a poor prognosis and an overall five‑year survival rate 
of 8% (4). Oral melanomas may exhibit different clinical 
features. The majority occur as pigmented lesions varying 
from dark brown to blue‑black, however, certain oral 
melanomas may be amelanotic  (7). Only a thorough oral 
examination by a dentist or the patient may lead to the iden-
tification of a lesion. The poor prognosis of oral melanomas 
requires that pigmented lesions of undetermined origin are 
routinely biopsied.

If possible, surgery with tumor‑free margins is the treat-
ment of choice for locoregional disease control. Common 
sites of occurrence of OMM are the hard palate and maxil-
lary gingiva, however, other oral sites may also be affected, 
including the mandible, tongue and upper and lower buccal 
mucosa (7). However, it has become clear that surgical excision 
of OMM may destroy anatomical structures. Furthermore, 
radiotherapy has been shown not to improve overall survival, 
but may reduce the rate of local recurrence. Although mela-
noma is not highly radiosensitive, patients have occasionally 
exhibited a good response to radiation therapy, particularly in 
early melanomas or in melanomas in situ (8).

Treatment modalities for advanced disease are similar to 
those used for cutaneous melanoma. Immunotherapy has been 
used with limited success, and chemotherapy exhibits a low 
response rate (9‑22). In addition, dacarbazine and IFN‑α2b 

Figure 1. Pyrogram trace obtained following analysis of the sample with a GTG>GAC (p.V600E) mutation in base 2 of codon 600 (nucleotide 1799).

Figure 2. Pyrogram trace obtained following pyrosequencing analysis of the sample. No BRAF mutation was identified at codon 600, exon 15.
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have been used in different combinations, including with 
bacillus Calmette‑Guerin and recombinant interleukin‑2, 
however, results have been disappointing (23). In addition, 
the BRAF inhibitor, vemurafenib, has not been considered as 
a common treatment option for patients with mucosal mela-
noma, as BRAF mutations have been identified much less 
frequently in patients with mucosal melanoma compared with 
those arising from cutaneous surfaces (24,25).

However, recent molecular advances have led to the iden-
tification of c‑KIT as a promising target in OMM, as c‑KIT 
gene alterations have been associated with a frequency of 
10‑40% in patients with mucosal melanoma, with clinical 
trials demonstrating the activity of c‑KIT inhibitors in the 
subgroup harboring KIT mutations (26‑29).

While mucosal and acral melanomas account for ~65% 
of all melanomas in Chinese and other Asian populations, in 
Caucasian populations the predominant location is the trunk 
and legs, with detection of KIT mutations identified in ≤11% 
of all melanomas in China (30,31). By contrast, a high preva-
lence of BRAF mutations (36%) and a lack of KIT mutations 
were previously found in a study of 11 patients with sinonasal 
melanoma in Italy (32).

The mitogen‑activated protein kinase (MAPK) pathway 
(RAS/MEK/ERK) is a critical growth cascade in oral 
mucosal melanoma (33) and it is the most common pathway 
described in oncogenic events during the progression of 
melanoma (34,35). One of the molecules that participates in 
this signal transduction pathway is BRAF, a serine/threonine 
protein kinase activated by the Ras‑GTP protein (36), which 
incorporates the enzymes RAS (rat sarcoma), RAF, MEK 
and ERK. The MAPK pathway is downstream of the receptor 
tyrosine kinases, cytokines and G protein‑coupled receptors, 
leading to cell growth, survival and differentiation. A novel 
therapeutic approach has been suggested for advanced‑stage 
cutaneous melanoma, whereby a BRAF mutation at codon 600 
has been identified, leading to a novel approach for drug devel-
opment in the advanced setting (35).

V600E, a protein substitution of valine for glutamic acid 
at position 600 (Val600Glu), is the most common BRAF 
mutation observed in cutaneous melanoma, which consists 
of a T1799A transversion mutation in exon 15 of this gene. 
This mutation accounts for >90% of all BRAF mutations 
detected thus far in cutaneous melanoma (36,37), leading to 
ERK activation and a subsequent proliferation and survival 
advantage in melanoma cells. Another molecule that leads to 
the activation of MAPK is RAS, which is encoded by the RAS 
gene, consisting of HRAS, KRAS and NRAS. Frequently, 
NRAS and BRAF mutations have been observed in cutaneous 
melanoma and in subsets of mucosal melanoma (38‑40). In 
addition, the MAPK pathway may be triggered by the activa-
tion of c‑KIT, leading to the induction of signaling proteins, 
essentially stuck in the ‘on’ position, resulting in uncontrolled 
cell proliferation and survival (41). Mutations in the c‑KIT 
gene, along with BRAF mutations, in part, considered to be 
involved in the mechanism of development and progression 
of melanoma, have been identified in mucosal melanoma, 
which not only implicates BRAF, but also c‑KIT, as a prom-
ising molecular target  (42‑44). Thus, drug therapies have 
been developed to inhibit these mutations, preventing tumor 
proliferation. One targeted therapy is vemurafenib, which 

was approved by the US Food and Drug Administration in 
August 2011 for the treatment of patients with unresectable or 
metastatic melanoma with BRAF V600E (45). Vemurafenib 
is a selective inhibitor of the activated form of the BRAF 
serine‑threonine kinase enzyme, with a low molecular weight 
and oral availability.

However, melanoma is widely known to be a molecularly 
heterogeneous disease, exhibiting variation at the genetic 
level. Furthermore, a molecular classification system identifies 
four distinct genetic types of melanoma, including melanoma 
arising from non‑chronically sun‑damaged skin, melanoma 
arising from chronically sun‑damaged skin, melanoma arising 
from acral surfaces and melanoma arising from mucosal 
surfaces. These types are all characterized by unique combi-
nations of genome‑wide aberrations in DNA copy number and 
oncogenic alterations.

The current study presents a case of OMM harboring the 
BRAF V600E mutation, and highlights the importance of 
testing patients with oral melanoma for the presence of BRAF 
mutations.

In conclusion, the present study reports the clinicopatholog-
ical findings of two notable cases of oral malignant melanoma 
and discusses the epidemiology, diagnosis and current thera-
peutic approaches. Molecular analysis of BRAF revealed the 
presence of BRAF V600E mutation only in the first case of a 
patient with a more aggressive disease than the second case with 
no BRAF V600E mutation. Despite BRAF mutations appearing 
to be frequently involved in the pathogenesis and progression of 
cutaneous malignant melanoma, recently, several studies have 
demonstrated a low incidence of BRAF mutations in melanoma 
arising from non‑hair‑bearing skin that is relatively protected 
from ultraviolet light damage, in melanoma arising from mucosa 
that is completely sun protected and in oral malignant mela-
noma (46). Therefore, BRAF mutations must not be disregarded 
in oral malignant melanoma, underlining the importance of the 
molecular analysis of BRAF mutations for patients affected by 
this rare disease subtype.
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