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Abstract: Primary mucosal melanomas arise from melanocytes located in mucosal membranes lining respiratory, 
gastrointestinal and urogenital tract. Although a majority of mucosal melanomas originate from the mucosa of the 
nasal cavity and accessory sinuses, oral cavity, anorectum, vulva and vagina, they can arise in almost any part of 
mucosal membranes. Most of mucosal melanomas occur in occult sites, which together with the lack of early and 
specific signs contribute to late diagnosis, and poor prognosis. Because of their rareness the knowledge about their 
pathogenesis and risk factors is insufficient, and also there are not well established protocols for staging and treat-
ment of mucosal melanomas. Surgery is the mainstay of treatment, with trends toward more conservative treat-
ment since radical surgery did not show an advantage for survival. Radiotherapy can provide better local control in 
some locations, but did not show improvement in survival. There is no effective systemic therapy for these aggres-
sive tumors. Compared with cutaneous and ocular melanoma, mucosal melanomas have lowest percent of five-year 
survival. Recently revealed molecular changes underlying mucosal melanomas offer new hope for development of 
more effective systemic therapy for mucosal melanomas. Herein we presented a comprehensive review of various 
locations of primary melanoma along mucosal membranes, their epidemiological and clinical features, and treat-
ment options. We also gave a short comparison of some characteristics of cutaneous and mucosal melanomas.
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Introduction

Melanomas are malignant tumors arising from 
pigment cells - melanocytes. Although melano-
ma is mostly of cutaneous origin, it can also 
occur in various extracutaneous sites where 
pigment cells are present. Extracutaneous mel-
anomas include ocular melanomas, mucosal 
and leptomeningeal melanomas, and rare 
cases of melanoma originating in some internal 
organs. 

Primary mucosal melanomas arise from mela-
nocytes located in mucosal membranes lining 
respiratory, gastrointestinal and urogenital 
tract. Although the majority of mucosal melano-
mas originate from the mucosa of the nasal 
cavity and accessory sinuses, oral cavity, ano-
rectum, vulva and vagina, they can arise in 
almost every part of mucosal membranes. 
Mucosal melanomas are rare, but they are 
known to behave more aggressive and have 
less favorable prognosis compared to other 

melanoma subtypes. Most of mucosal melano-
mas occur in occult sites, which together with 
the lack of early and specific signs contribute to 
late diagnosis, and poor prognosis. Because of 
their rareness our knowledge about their patho-
genesis and risk factors is insufficient, and also 
there are not well established protocols for 
staging and treatment of mucosal melanomas. 

Herein we presented a comprehensive review 
of various locations of primary melanoma along 
mucosal membranes, their epidemiological and 
clinical features, and treatment options. We 
also gave a short comparison of some charac-
teristics of cutaneous and mucosal melano- 
mas.

Melanocytes in mucosal membranes

Melanocytes arise from the neural crest, a tran-
sitory embryological structure induced in the 
phase of gastrulation at the dorsal borders of 
the neural plate [1]. Melanocyte precursors 
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migrate from neural crest through embryonic 
mesenchyme along characteristic pathways to 
their final destination in the human body. Most 
of melanocytes in vertebrates are located in 
the epidermis and dermis of the skin, but they 
are also found in many other locations includ-
ing eye, mucosal membranes and leptomenin-
ges [2]. Table 1 shows distributions of melano-
cytes along various mucosal membranes in 
humans. 

Melanocytes are considered to be pigment 
cells with the primary function of pigmentation 
and UV protection in the skin and eye. But, it is 
the fact that melanocytes are present in many 
sun-shielded sites in the body, including muco-
sal membranes, in which they are not needed 
for sun protection. Although the presence of 
melanocytes has been demonstrated in many 
mucosal membranes, the function of mucosal 
melanocytes is not understood. There are evi-
dences supporting other, non-pigment, func-
tions of melanocytes such as antimicrobial and 
immunological functions [12, 13]. Melanocytes 
have phagocytic and possibly antigen-present-
ing function, and also produce various cyto-
kines [12, 13]. Their location in the superficial 
layer of skin together with their presumable 
immunological functions make them highly like-
ly to be part of innate immune defense system 
[12, 13]. Melanocytes in mucosal membranes 
which are like skin “immunologically critical sur-
faces”, could also be involved in antimicrobial 
defense.

Epidemiology

Unlike cutaneous melanoma, which is estimat-
ed to be the fifth most common cancer in the 
United States among men, and the sixth among 
women [14], mucosal melanomas are rare. 
They represent only about 1.4% of all melano-
mas [15]. In contrast to cutaneous melanoma 
which incidence is increasing [16] incidence of 

mucosal melanoma is believed to remain sta-
ble [17]. In the US, its rate is 2.2 mucosal mela-
noma cases per million per year compared to 
153.5 for cutaneous melanomas [15]. Mucosal 
melanomas show higher rates among women 
compared to men (2.8 vs. 1.5 per million) [15]. 
Female predominance is mostly caused by 
higher rates of genital tract melanomas which 
account for 56.5% of mucosal melanomas 
among them, while there is no difference in 
rates between genders for extragenital muco-
sal melanomas [15]. 

Incidence of mucosal melanomas is increasing 
with age; more than 65% of patients are older 
than 60 years, and less than 3% are younger 
than 30 years [15]. Rates of mucosal melano-
mas are approximately twice higher among 
whites than among blacks [15]. Although exists, 
this difference in rates between whites and 
blacks is less pronounced compared to cutane-
ous melanoma (16:1) [15], but comparable to 
that of conjunctival melanoma (2.6:1) [18], 
which arise from the only mucosal membrane 
exposed to sun radiation. Cutaneous melano-
ma has higher rates in costal and southern 
states in the US but, the same was not observed 
for mucosal melanoma [15]. 

Etiopathogenesis

Risk factors for development of mucosal mela-
nomas have not been identified. Since this type 
of melanomas arise on surfaces which are not 
exposed to sun, this well-known risk factor for 
cutaneous melanoma is unlikely to be implicat-
ed. Several studies did not show association of 
human papilloma viruses, human herpes virus-
es, and polyomavirus with etiopathogenesis of 
mucosal melanomas [19-21]. Exposure to 
formaldehyde was suggested as a risk factor 
for sinonasal mucosal melanoma, since there 
were reported cases of this rare malignancy 
among workers professionally exposed to this 
substance [22, 23]. For oral mucosal melano-
ma cigarette smoking was suggested as risk 
factor, because it has been demonstrated that 
oral pigmented lesions are more prevalent 
among smokers [24]. 

Although, all melanocytes share the same 
embryologic origin, microenvironment in their 
final destinations in different sites in the body 
differs a lot. Epidermal and dermal melano-
cytes, as well as melanocytes of the mucosal 

Table 1. Distribution of melanocytes in mucosal 
membranes
Site Reference
Oral cavity [3]
Esophagus [4]
Rectum and anal canal [5, 6]
Nasal cavity and paranasal sinuses [7, 8]
Larynx [9]
Vagina [10]
Cervix [11]
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membranes and uvea, are situated in different 
kinds of tissues and surrounded by different 
types of cells. According to that it can be 
expected that they also differ in adhesion mol-
ecules or signal pathways involved in their 
growth and maintenance, and consequently in 
development of melanoma. In a relation to that, 
Aoki et al. suggested the existence of two dis-
tinct types of melanocytes in mouse based on 
differential signaling requirement for the main-
tenance of noncutaneous, and dermal versus 
epidermal melanocytes [25].

Recent genetic studies revealed that different 
melanoma subtypes carry different genetic 
mutations. While cutaneous melanomas fre-
quently carry oncogenic mutations in BRAF 
(serine/threonine kinase) [26, 27], BRAF muta-
tions have been only rarely found in mucosal 
melanomas [28, 29]. However, Curtin et al. [29] 
showed that mucosal melanomas in 39% of 
cases carry mutations and/or increased copy 
number of KIT (receptor tyrosine kinase). 
Beadling et al. [30] found KIT mutations in 
15.6% of mucosal melanomas. Another sub-
type of melanomas, uveal melanomas carry 
activating mutations in either GNAQ or GNA11 
genes in more than 80% [31, 32]. Differences 
in underlying genetic mutations between differ-
ent melanoma subtypes suggest that those 
tumors probably represent distinct biological 
entities, beside their differences in clinical 
features.

Revealing the differences between melano-
cytes situated in different tissues in the body, 
as well as revealing alternative functions of 
these cells, might be of importance in under-
standing melanomagenesis in different 
tissues.

Diagnosis

When diagnosing primary mucosal melanoma, 
especially in some sites on which it rarely arise, 
it is of crucial importance to exclude possibility 
of metastatic lesion from primary cutaneous or 
ocular melanoma. If we take into account pos-
sibility of unknown or regressed primary cuta-
neous melanoma, establishing of diagnosis 
becomes even more challenging.

When there is no history of previous melanoma, 
the whole-body skin examination and ophthal-
mic examination are crucial to exclude the pres-

ence of cutaneous or ocular primary melanoma 
at the present time.

Presence of in situ melanoma or radial growth 
phase is important for distinguishing primary 
lesions from metastases [33]. Allen and Spitz 
[34] defined as main criteria for diagnosis of 
primary melanoma junctional or in situ mela-
noma component with intact epithelium over-
laying invasive melanoma. However, because 
of hidden location and lack of early symptoms, 
diagnosis of mucosal melanomas is usually 
delayed and many lesions are ulcerated at 
diagnosis, so this criterion is not easy to assess. 
Because of that, the absence of junctional 
change in an ulcerated lesion does not pre-
clude the possibility that the lesion is a primary 
melanoma [34]. Amelanotic appearance which 
is not rare among mucosal lesions, makes diag-
nosis even more difficult. Macroscopically pig-
mented lesions are always highly suspect for 
melanoma, but when pigment is absent even 
microscopically diagnosis is difficult. Immun- 
ohistochemical staining positive for protein 
S-100, HMB-45, Melan-A, Mart-1 and tyrosi-
nase support diagnosis of melanoma. 

Staging

There is no universal staging system for muco-
sal melanomas. Various staging systems are in 
use for various locations, usually staging sys-
tems which are in use for other more common 
malignancies of a particular anatomic site. 
However, in the seventh edition of The American 
Committee on Cancer (AJCC) cancer staging 
manual, it was given tumor–node–metastasis 
(TNM) staging system for mucosal melanoma 
of the head and neck [35]. Establishment of 
appropriate staging systems for other locations 
of mucosal melanoma is needed. That would 
provide adequate staging, planning of treat-
ment and prognostication for patients, but also 
allow meaningful comparison of outcome-
results from various institutions in order to 
define best treatment options. 

Mucosal melanomas of the respiratory tract

Primary mucosal melanoma in the respiratory 
tract is most common in the nasal cavity and 
paranasal sinuses, while it extremely rare 
occurs in the mucosa of larynx or tracheobron-
chial tree. On the other hand, lung is very com-
mon site for metastatic melanoma from prima-
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ry cutaneous, ocular or other primary mucosal 
site [36-38].

Mucosal melanoma of the nasal cavity, parana-
sal sinuses and nasopharynx is rare entity and 
accounts for about 4% of all sinonasal malig-
nancies [23]. Incidence of nasal cavity melano-
ma is 0.3 per million, and for paranasal sinuses 
0.2 per million [15]. Melanocytes were found to 
be normally present in mucosa of sinonasal 
cavity in about 21% of individuals [8]. 

Nasal cavity is predominant location account-
ing for about 80% of melanomas in sinonasal 
tract [39, 40]. Most common sites of origin 
within the nasal cavity are septum and lateral 
wall [40], and among paranasal sinuses maxil-
lary and ethmoid sinus [39-41]. Melanoma of 
sinonasal tract mostly occurs in elderly, with a 
mean age at presentation 64.3 years [23].

The most common symptoms are unilateral 
nasal obstruction, mass lesion, and epistaxis 
[23]. In advanced stages pain and facial distor-
tion can occur, and rarely proptosis and diplo-
pia. It is infrequently diagnosed accidentally 
because of its occult location, and patients 
with epistaxis usually refer to physician earlier 
than those with obstructive symptoms. 
Macroscopically, majority of tumors appear as 
polypoid, brown or black pigmented mass, 
often ulcerated. Tumors can also be amelanot-
ic, mimicking other more common tumors. 
Patients with larger size of tumor (>3cm) are 
associated with poorer prognosis [23]. 

Surgical treatment remains the treatment of 
choice for sinonasal melanoma, although com-
plete surgical removal is often limited by sur-
rounding structures, so negative margins are 
not easy to achieve. There was not found statis-
tically significant difference in overall survival 
between patients treated by surgery alone, or 
patients treated with surgery and radiotherapy 
or chemotherapy, or combination of all three 
treatment modalities [23]. Although postopera-
tive radiotherapy has not shown improvement 
in overall survival [23, 41-43], it can provide 
better local control [41-44]. Local recurrence 
affects about half of patients, and in the major-
ity of cases it is a predictor of distant metasta-
ses [40]. 

Five-year survival rates range from 25% to 42% 
[23, 41, 45]. Patients with nasal melanoma 

have a better prognosis than those with sinus 
melanoma. In pooled data of 203 patients from 
five series, five-year survival for patients with 
nasal melanoma was 31% compared to 0% for 
those with sinus melanoma [40]. Most common 
sites for distant metastases are lung, liver and 
bones [23]. Negative predictive factors for sur-
vival are infiltration of surrounding structures, 
location in maxillary and ethmoid sinus, subto-
tal resection, non-polypus form, and distant 
metastases [46], as well as nasopharyngeal 
location of tumor, age > 60 years, recurrences, 
undifferentiated histology and presentation 
with obstructive symptoms only [23].

Mucosal melanoma of the larynx is extremely 
rare tumor with about 60 cases reported in the 
medical literature [47]. Presence of melano-
cytes was observed in normal laryngeal muco-
sa [9], so although it is uncommon, origin of 
primary mucosal melanoma in larynx is possi-
ble. Most patients with laryngeal melanoma are 
in sixth and seventh decade, and about 80% 
are males [47, 48]. It mostly occurs in supra-
glottic region and true vocal cords [47-49]. The 
most common presenting symptom is hoarse-
ness, followed by throat irritation [47]. Other 
presenting symptoms include sore throat, dys-
phagia, neck swelling, and pain. Complete sur-
gical removal is the primary treatment, with or 
without adjuvant radiotherapy and/or chemo-
therapy. Local recurrence is less common com-
pared to other mucosal melanomas of the head 
and neck region [47]. Despite the treatment, 
prognosis is very poor. About 80% of patients 
have regional or distant metastases at time of 
diagnosis, and five-year survival is less than 
10% [47]. In the literature review of Terada et 
al. [47], of 28 patients for whom data were 
available only 2 survived more than five years.

Primary melanoma of the lung is exceptionally 
rare tumor with about 30 cases reported in lit-
erature [50, 51]. Presence of melanocytes in 
tracheobronchial tree has not been demon-
strated, and origin of primary melanoma of the 
lung remains obscure. One possible explana-
tion lies in embryology. Respiratory system 
develops as a tubular downward outgrowth 
from the primitive foregut posed between areas 
which will later become the oral cavity above 
and the esophagus below it [52]. Since the 
presence of melanocytes have been demon-
strated in the oral cavity and esophagus, struc-
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tures that have common embryologic origin 
with respiratory tract, and even more in upper 
respiratory tract, it is possible that during devel-
opment melanocytes also migrate in tracheo-
bronchial mucosa. Melanoma often metasta-
size in lung, and metastatic lesions are mostly 
multiple, unlike primary lesions which are soli-
tary. Since majority melanoma lesions in the 
lung are metastatic, strict clinical and patho-
logical criteria must be complied to exclude 
extrapulmonary primary lesion. 

In the literature review of Ost et al. [53] which 
included 19 cases, mean age at the time of 
diagnosis was 54 years (ranging from 29-90 
years), with no gender preference. Clinical pre-
sentation included cough, hemoptysis, postob-
structive pneumonia, lobar collapse or atelec-
tasis, and in about 30% of patients tumor was 
incidentaly observed on chest radiography [53, 
54]. Endobronchial growth is common and can 
often be seen on bronchoscopy as pigmented 
or non-pigmented mass. Peripheral lesions are 
rare. Lobectomy or pneumonectomy are treat-
ment of choice, and complete lymph node 
resection is also advised. Role of adjuvant 
radio and chemotherapy remains to be 
determined. 

Mucosal melanomas of the gastrointestinal 
tract

Primary mucosal melanoma can arise in any 
site of gastrointestinal mucosa, but it is most 
common in anorectal (31.4% in the anal canal, 
and 22.2% in the rectum) and oropharyngeal 
region (32.8%), while esophagus (5.9%), stom-
ach (2.7%), small bowel (2.3%), gallbladder 
(1.4%), and large bowel (0.9%), are extremely 
rare sites of origin [55]. Approximately 50% of 
patients with primary gastrointestinal melano-
ma are older than 70 years, and 14% are young-
er than 50 years [55]. Majority of patients are 
Caucasians, about 95% [55]. In the study of 
Cheung et al. which included 659 primary mela-
nomas of gastrointestinal mucosa location of 
tumor, advanced tumor stage, failure to under-
take surgical resection, positive lymph node 
status, and age have been found to be indepen-
dent predictors of poorer outcome [55]. Most 
gastrointestinal lesions are metastatic, and 
small intestine, colon, and stomach are the 
most common sites of metastases [56, 57]. 
Because of that, metastatic melanoma from 

another primary site must be ruled out when 
these sites of rare occurrence are involved. 

Mucosal melanoma of the oral cavity is a rare 
tumor with incidence of 0.2 per million [15]. It is 
more frequent among Japanese people [58, 
59] and accounts for 7.5 % of all melanomas in 
contrast to cutaneous melanoma which is less 
common among them [58]. Oral melanomas 
originate from melanocytes normally present in 
oral mucosa [3]. It has been demonstrated that 
density of melanocytes in the lower lip is 
increasing with age, and that increase is signifi-
cantly higher in men [60]. Some authors report-
ed more common occurrence of oral melanoma 
in men [39, 40, 61]. It is most common among 
elderly, with a mean age of 59.2 years (range 
16 to 91 years) [62]. 

Oral melanoma mostly arise de novo, but in 
about one third of patients it develops from 
pre-existing melanocytic lesion [39, 58, 63]. It 
can occur in any site of the oral cavity, but pal-
ate, especially hard palate, and maxillary gingi-
va are most common sites [39, 40, 58, 59]. 
Other sites include mandibular gingiva, labial 
and buccal mucosa, and extremely rare floor of 
the mouth, tongue, tonsils, uvula and parotid 
gland [39, 59, 62]. Initially, tumor is usually 
asymptomatic, presenting as flat, macular, or 
slightly elevated and irregular pigmented lesion. 
In later course symptoms as swelling, ulcer-
ation, bleeding, pain and tooth mobility can 
occur, and lesion can become elevated. 
Satellite lesions and areas of pre-existing mela-
nosis can be present around lesion [64]. 
Amelanotic tumors are not rare, and absence of 
pigment delay diagnosis and contribute to 
worse prognosis [65]. Regional lymph node 
metastases are present in 25% of patients with 
oral melanoma [66]. 

Surgery is the main treatment option, and can 
be combined with adjuvant radiotherapy and 
chemotherapy, but despite all, prognosis 
remains poor. Local failure occurs in about half 
of patients [66]. Radiotherapy improves local 
control in mucosal melanomas of the head and 
neck region, but does not improve survival [42, 
44]. 

Five-year survival for oral melanoma is very 
poor 12.3-16.6% [39, 40, 59], with a median 
survival about 2 years [39]. Gingival location 
carries better prognosis compared to palatal 
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(median survival 46 vs. 22 months) [39]. 
Involvement of lymph nodes affects survival 
considerably, with a median survival being 46 
months, when lymph nodes are not involved, 
and 18 months when they are involved [39]. 
Increased tumor thickness increases risk for 
regional and distant metastases, and tumors > 
4mm have high metastatic potential [39].

Benign pigmented lesions of the oral mucosa, 
melanocytic or non-melanocytic, are not rare, 
so they require adequate differential diagnosis. 
Differential diagnosis of oral melanoma 
includes melanosis, melanotic macule, oral 
nevi, racial pigmentation, smoking-associated 
melanosis, postinfammatory pigmentation, 
amalgam tattoo, medication melanosis, mela-
noacanthoma, Peutz-Jeghers syndrome, 
Addison’s disease and Kaposi’s sarcoma [39, 
63]. 

Considering poor prognosis of these tumors, 
any pigmented lesion of the oral mucosa 
deserve attention. Biopsy, and even prophylac-
tic excision of some lesions can be advised, 
having on mind fact that one third of oral mela-
nomas develop from pre-existing melanocytic 
lesions. 

Mucosal melanoma of the esophagus is a rare 
tumor with total of 337 cases reported in world 
literature by 2011, and accounting only 0.1-
0.2% of all esophageal malignances [67]. 
Presence of melanocytes in esophageal muco-
sa was first demonstrated by De La Pava in 
1963 [4]. Ohashi et al. [68] have found melano-
cytes in 7.7% of normal esophagus specimens 
in Japanese, and in 29.9% of cases with esoph-
ageal carcinoma. They found that melanocytes 
are mostly located in the lower part of esopha-
gus, and that their number is increased in areas 
of hyperplastic epithelium and chronic esopha-
gitis. Melanoma of the esophagus is in the 
majority of cases located in the middle and 
lower part of esophagus [69, 70], only in about 
10% of cases location is upper third of esopha-
gus [69]. About a half of cases of esophageal 
melanoma, reported in the literature, are 
among Japanese [70]. Most patients are in 
sixth and seventh decade of life, with male to 
female ratio 2:1 [69]. Presenting symptoms 
include dysphagia, as the most common symp-
tom, retrosternal pain, weight loss, and rare 
common, hematemesis and melena. On upper 
gastrointestinal endoscopy it usually presents 

as elevated, pigmented, rarely ulcerated lesion, 
and sometimes surrounded with satellite 
lesions. In 10-25% of tumor is amelanotic [71]. 
Radical surgical treatment remains the treat-
ment of choice, and provides the best hope for 
survival, while adjuvant therapy mainly has pal-
liative role [55, 70, 72]. Five-year survival 
reported by Sabanathan et al. [69] in 1989 was 
only 4.2%. Cheung et al. [55] analysed 659 
cases of primary gastrointestinal melanomas 
(from 1973 to 2004), of which 39 were esopha-
geal, and they reported median survival of 12 
months, and five-year survival of 14% for 
esophageal melanomas. Volpin et al. [73] anal-
ysed 25 cases reported in literature from 1989 
to 2000 and calculated five-year survival of 37 
%. 

Primary melanoma of the stomach is extremely 
rare tumor, with less than 20 cases reported in 
the literature. Since the presence of melano-
cytes in the epithelium of the stomach and 
intestines has not been demonstrated, origin of 
melanoma in these sites remains obscure. 
Presenting symptoms described in the litera-
ture are unspecific and include abdominal pain, 
weight loss, upper gastrointestinal bleeding 
and anemia [74, 75], but it has been reported 
asymptomatic case presenting only with axil-
lary lymphadenopathy [76]. Primary gastric 
melanoma has very poor prognosis with a 
median survival of only 5 months, compared to 
17 months for all primary gastrointestinal mela-
nomas [55]. 

Primary melanoma of the small intestine is 
extremely uncommon, but this is the most com-
mon location of metastatic gastrointestinal 
melanoma [56, 57]. Presence of melanocytes 
has not been demonstrated in the small intes-
tine, and origin of primary melanoma of the 
small intestine remains unknown. One of pos-
sible explanations is that primary melanoma of 
small intestine origin from melanoblasts which 
migrate to the distal ileum through the ompha-
lomesenteric canal [77]. Some authors ques-
tion the existence of primary melanoma of the 
small intestine, suggesting that all melanomas 
in the small intestine are metastases from 
unknown or regressed primary cutaneous mel-
anoma [78]. In a review of 18 cases of small 
intestine melanoma, ileum was most common 
location (83%), mean age at the time of diagno-
sis was 54 years, and 75% had mesenteric 
lymph node metastases [79]. Presenting symp-
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toms are non-specific and include nausea and 
vomiting, anorexia, abdominal pain, weight 
loss, gastrointestinal bleeding with secondary 
anemia, invagination with obstructive symp-
toms. Prognosis of melanoma of the small 
intestine is poor, with a median survival of 16 
months [55]. Surgery is the main treatment 
option, but no significant improvement in sur-
vival was observed for surgical extirpation of 
tumors located in small intestine [55].

Anorectal mucosal melanoma is the most com-
mon among primary melanomas of the gastro-
intestinal tract [55], and third most common 
location after cutaneous and ocular. It accounts 
for 16.5% of all mucosal melanomas and has 
incidence rate of 0.4 per million [15]. Presence 
of melanocytes was demonstrated in normal 
mucosa of the rectum and anal canal [5, 6]. 
Clemmensen et al. [6] found melanocytes com-
monly present in the anal squamous zone, only 
sporadically in the anal transitional zone, and 
not at all in the colorectal zone. However, in the 
epithelium surrounding resected primary anal 
melanomas, increased numbers of benign 
melanocytes were demonstrated not only in 
the squamous and transitional zone, but also in 
the colorectal zone [6]. Anorectal melanoma 
most common occurs between 65-70 years, 
shows female predominance [15, 80, 81], and 
it is 1.7-fold higher among whites than among 
blacks [80]. Cote and Sobin [80] has observed 
increase in incidence of anorectal melanoma, 
with an 1.8-fold increase comparing period 
1973-1987 with 1988-2003. This finding is 
similar to that of cutaneous melanoma, which 
has shown 1.4-fold increase during the same 
period [80]. Authors suggested that the rise in 
incidence might be because of true increase in 
incidence but also because of development of 
specific staining for melanoma markers which 
provided more accurate diagnosis. 

Lesions can affect anal canal, rectum or both, 
but the great majority of tumors is located with-
in 6cm of the anal rim [82]. The most common 
symptoms of anorectal melanoma are rectal 
bleeding, anorectal pain or discomfort, and pro-
lapse of tumor mass at anus. Tumor is usually 
polypoid with or without pigmentation, and also 
it can be ulcerated [83]. Amelanotic tumors 
appear in about 30% of patient [84], and 
together with polypoid nature of the lesion and 
unspecific symptoms contribute to misdiagno-
sis. Anorectal melanoma is misdiagnosed in 

about two thirds of patients and most often as 
hemorrhoids, adenocarcinoma, polyps, and 
rectal cancer [82, 85]. At the time of diagnosis, 
about one third of patients have regional or dis-
tant metastases [81, 86]. 

Abdominoperineal resection was for a long 
time considered as the initial treatment for ano-
rectal melanoma. However, recently some stud-
ies demonstrated that abdominoperineal 
resection, as more extensive operation, has not 
shown an advantage for survival compared to 
wide local excision [81, 85, 87, 88]. Since wide 
local excision avoids need for colostomy and 
cause less morbidity, and there is no advan-
tage for survival, it is suggested as the initial 
treatment of choice [85]. Although, local recur-
rence is more common among patients treated 
with wide local excision, it does not affect sur-
vival [85, 89, 90]. Radiotherapy after local exci-
sion provides better local control but does not 
improve survival [91]. Lymph node involvement 
affects survival significantly, with a median sur-
vival for patients with localized disease being 
24 months compared to 17 months for patients 
with lymphatic metastases, and five-year sur-
vival 26.7% compared to 9.8% [81]. Because of 
that Iddings et al. [81] suggested selective 
lymphadenectomy in management of anorectal 
melanoma. Most common sites of distant 
metastases are liver and lung [38].

Despite all treatment modalities, overall five-
year survival for anorectal melanoma remains 
poor, about 20% [17, 85, 90], and median sur-
vival 14-20 months [82, 88]. 

Hemorrhoids are benign and common disease, 
often neglected by both the patient and physi-
cian, and because of that misdiagnosing of 
anorectal melanoma as hemorrhoids seriously 
affects prognosis [82]. Patients with anorectal 
melanoma misdiagnosed as hemorrhoids have 
one-year survival of only 29%, and median sur-
vival of only 6 months [82]. Since the most 
lesions are located near the dentate line, digi-
tal examination could detect the mass in the 
most of cases. In order to establish correct and 
prompt diagnosis, digital examination should 
be performed in patients with those unspecific 
complaints, and suspected hemorrhoids. Since 
tumor can be amelanotic in approximately one 
third of patients, absence of pigment does not 
exclude diagnosis, and in that cases biopsy is 
helpful, not only for early diagnosing of anorec-
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tal melanoma, but it also contribute to early 
diagnosis of other malignancies of anorectum.

Primary melanoma of the colon is exceptionally 
rare tumor with 12 cases reported to date [92]. 
Mean age of patients on presentation is 60.4 
years, with no gender predilection. In most 
reported cases tumors were located in the right 
colon and cecum [92, 93], but the location in 
the transverse colon was also reported [93]. 
Abdominal pain and weight loss were most 
common complains [92]. Colonoscopy is most 
reliable procedure for initial diagnosis, and sur-
gical resection the mainstay of treatment. 

Primary melanoma of the biliary tract is 
extremely rare and can arise in the gall bladder 
or bile duct. Only 9 cases of primary melanoma 
of bile duct were reported in the literature [94], 
and 30 cases of primary gallbladder melanoma 
[95]. In the series of 659 cases of primary gas-
trointestinal tract melanoma there were only 9 
from gallbladder, but they demonstrated lon-
gest median survival (41 months compared to 
17 months for all primary GIT melanomas) [55]. 
Presenting symptoms are like in biliary tract 
calculosis or cholecystitis, including obstruc-
tive jaundice pain in right upper quadrant of 
abdomen, itching and dark urine [94, 96]. The 
vast majority of biliary tract melanomas are 
metastatic, and tend to present as multiple, flat 
pigmented lesions, while primary tumors pres-
ent as solitary, polypoid lesion on gross exami-
nation, and have junctional in situ component 
[94, 96].

Mucosal melanomas of the urogenital tract

Although rare, melanoma can arise in almost 
any part of the urogenital tract, including vulva 
and vagina, uterine cervix, urethra and urinary 
bladder. Mucosal melanomas of the urogenital 
tract are more common among women. Female 
genital tract accounts for 18% of all mucosal 
melanomas, and urinary tract melanomas for 
about 3% [17]. Among female genital tract, the 
most common is vulvar melanoma (76.7%) fol-
lowed by vaginal (19.8%), while cervical mela-
noma is least common [15]. 

Vulvar melanoma is the second most common 
malignancy of the vulva, after squamous cell 
carcinoma [97], but is still rare with incidence 
of 0.1 per 100 000 females per year [98]. 
Although vulvar melanoma arises on hairy and 

glabrous skin of the vulva, because of its sun 
shielded location and continuity with vaginal 
mucosa it is mostly described with mucosal 
melanomas.

Vulvar melanoma mostly occurs in older 
women, with a median age 68 years, and in 
almost 90% of cases occurs in the white race 
[97]. Most common sites of origin are clitoral 
area and labia majora, followed by labia minora 
and periurethral area, while vaginal introitus is 
the least common [99]. Vulvar melanomas are 
more common in glabrous skin, involving 46% 
of cases, compared to 12% emerging in hairy 
skin, while in 35% it extends to both areas [99]. 
The most common presenting symptoms are 
bleeding, lump or vulvar mass, pruritus, pain or 
irritation, miction discomfort and discharge 
[99, 100]. Amelanotic tumors are common in 
glabrous skin (about 39%), while in hairy skin of 
vulva, they are rare [99]. Satelite lesions are 
also common and occur in 22% of patients, and 
in some cases, preexisting nevi can be present 
on hairy skin of vulva [99]. 

Age, stage and lymph node involvement were 
found to be significant for survival in vulvar mel-
anoma [97]. In patients with positive lymph 
nodes five-year disease specific survival is 
24%, compared with 68.3% for those with neg-
ative lymph nodes [97]. In a population-based 
study of 219 women, multivariate analysis 
showed that, for stage I patients (clinical three-
stage system), tumor thickness, ulceration, and 
clinical amelanosis were independent predic-
tors of poor survival [101]. Surgery is the main 
treatment option for vulvar melanoma. There 
are trends toward less extensive resection, 
since there have not been found a difference in 
survival rates between patients treated with 
radical compared to conservative surgery 
[102].

Melanoma of the vagina is very rare, with less 
than 300 cases reported in literature, and 
accounts for less than 3% of all vaginal malig-
nances [103]. Melanocytes were found in the 
basal layer of vaginal epithelial surface in 3% of 
women [10]. Vaginal melanoma is mainly a dis-
ease of elderly women, and predominantly 
occurs in white individuals. It most commonly 
affects postmenopausal women (80%), and 
mean age at diagnosis is around 60 years [104, 
105]. Vaginal melanoma most often occurs in 
the lower third and anterior wall of vagina [103]. 
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The most common presenting symptoms are 
vaginal bleeding and discharge, presence of 
mass lesion, and less common pain [104]. 
Macroscopically it presents like variably pig-
mented lesion, fragile and easily bleeds on 
touch. In more than half of patients tumor was 
found ulcerated [106]. Amelanotic appearance 
is rare, but can easily be misdiagnosed for 
other malignances [107]. In about 20% of 
cases, disease is multifocal [105]. Size of tumor 
appears to be the most predictive for survival, 
and tumors <3cm in size have better survival 
[104, 108]. In the literature review of Buchanan 
et al. [108], median survival for tumors ≥3 cm 
was 12 months compared with 41 months for 
size <3 cm. On the other hand, tumor thickness 
did not significantly affect survival [104, 108]. 
Patients with positive lymph nodes have signifi-
cantly lower median survival compared with 
patients with negative lymph nodes (7.8 vs. 30 
months) [105]. Local recurrence is frequent 
and appears in about 40% of patients [104]. 
Surgery is the best available treatment for vagi-
nal melanoma, and recent publications have 
shown that radical surgery does not show an 
advantage over conservative surgery [102]. 
Wide local excision followed, by radiotherapy is 
appropriate for many patients, but when it is 
not possible, exenteration is reasonable [102]. 
Most common sites of distant metastases are 
lung, liver and bones [104, 105]. Prognosis of 
vaginal melanoma is poor regardless therapy, 
and reported five-year survival rates are rang-
ing from 0 to 21% [104-106, 109-111].

Melanoma of the cervix is exceedingly rare with 
about 80 cases reported in the literature [112]. 
Over 60% of women are older than 50 years at 
the time of diagnosis [112, 113]. Majority of 
patients are symptomatic on diagnosis, with 
vaginal bleeding being the most common symp-
tom followed by vaginal discharge [113]. 
Inspection usually shows variably pigmented 
exophytic cervical mass, but amelanotic 
appearance is also possible. Majority of 
patients are diagnosed in early stage [113], but 
despite that prognosis remains poor, and only 
10.7% of patients survive more than five years 
[112]. Treatment is like for cervical carcinoma 
including radical surgery, while radiotherapy 
and chemotherapy mostly have palliative role 
[102]. 

Melanoma of the urethra is very rare tumor and 
account for about 4% of all urethral malignan-

cies [102]. Distal urethra is the most common 
site of occurrence of melanoma in urinary tract 
[114, 115]. It mostly occurs in elderly patients, 
and more common in females [115]. In about 
one fifth of patients tumor is amelanotic, which 
together with polypoid growth can be easily 
misdiagnosed for urethral polyps, caruncle, 
mucosal prolapse, chancre or urothelial tumors 
[116]. Urethral melanoma shows high rate of 
local recurrence, about 60% at 1 year [114]. 
Overall survival in a series of 11 women at 3 
years was 27% [114]. Surgery is the main treat-
ment option, but optimal extent of surgery 
remains undefined [102]. 

Melanoma of the urinary bladder is extremely 
uncommon with about 20 cases reported in the 
literature. Most patients are over 50 years old 
[117]. Most common presenting symptoms are 
hematuria and dysuria, but when symptoms 
occur, tumor is usually locally advanced [117]. 
Diagnosis is usually made by cystoscopy and 
tumor biopsy, but in one reported case it was 
made by cytologic examination of urine [118]. 
Surgery is the main treatment for urinary blad-
der melanoma, but the prognosis is poor. 
Metastatic melanoma of the urinary bladder is 
also rare [119], but always has to be excluded 
before establishing diagnosis of primary tumor.

Comparison of mucosal and cutaneous mela-
nomas 

All melanomas originate from melanocyte, but 
despite common cellular origin tumors originat-
ing from skin, and extracutaneous sites show 
many differences. The most obvious difference 
is in rates, with cutaneous melanoma being far 
most common type of melanoma, while it rarely 
origin in other sites in the body where pigment 
cells are present. Sun radiation, major risk fac-
tor for cutaneous melanoma, cannot be associ-
ated with mucosal melanomas, which arise in 
sun-shielded sites. Differences are also pres-
ent in age, gender and racial distribution, sur-
vival rates, and also recently revealed differ-
ences in molecular changes. Table 2 shows a 
comparison of some characteristics of cutane-
ous and mucosal melanoma.

Perspectives 

Better understanding of genetic changes in 
mucosal melanoma could provide development 
of more effective, targeted therapeutic agents. 
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Discovery of KIT-activating mutations in muco-
sal melanoma provided a hope that KIT-
inhibitors, such as imatinib and sunitinib, could 
be effective therapeutic agents against this 
aggressive disease. Some studies reported 
response on KIT-inhibitors in patients with 
mucosal melanoma and KIT aberrations. Hodi 
and colleagues [120] reported major response 
on treatment with imatinib in a case of KIT-
mutated rectal melanoma. Minor and col-
leagues [121] reported one case of complete 
remission for 15 months, and two partial 
responses (lasting for 1 and 7 months) in 
patients with KIT-mutated tumors treated with 
sunitinib. Rarity of mucosal melanomas and the 
fact that KIT mutations are present only in 
some patients make it difficult to conduct large 
clinical trials. Discovery of different genetic 
mutations in different subtypes of melanoma, 
but also presence of different mutations within 
the same subtype, leads to new, molecular, 
classification of melanomas. Together with 
development of targeted therapeutic agents, 
this could provide specific treatment for 
patients in accordance with underlying molecu-
lar changes present in the particular tumor. 

Conclusions

Primary mucosal melanomas are very rare but 
aggressive tumors. Compared with cutaneous 
(80.8%) and ocular melanomas (74.6%), muco-
sal melanomas have the lowest percent of five-

year survivals, only 25% [17]. For now, best 
hope for survival offers early detection and 
complete surgical removal. However, because 
of occult site of occurrence and unspecific 
symptoms, diagnosis is usually delayed. Each 
anatomical site requires specific surgical 
approach, and in many cases complete remov-
al of tumor is limited by surrounding structures. 
Extent of surgery needed for adequate local 
control is still controversial. Radiotherapy can 
provide better local control, but does not 
improve survival. Role of chemotherapy and 
immunotherapy is not clear. Recently revealed 
genetic changes underlying mucosal melano-
mas offer new hope for development of more 
effective systemic therapy for these aggressive 
tumors. Since risk factors are not well known, 
improvement of prevention seems not possible. 
Any pigmented lesion on mucosal membranes 
and mucocutaneous junctions deserves atten-
tion. It is very important that clinicians have on 
mind these rare sites of occurrence of melano-
ma, especially because some of them are 
accessible for examination, such as oral or 
genital tract, and could be detected at an earli-
er stage. 
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Table 2. Comparison of cutaneous and mucosal melanoma
Cutaneous Mucosal

Rate per million [15] 153.5 2.2
Males vs. females rate per million [15] 193.7 vs. 125.2 1.5 vs. 2.8
Percent of all melanomas 91.2% [17] 1.4% [15]
Trends in incidence Rising [16] Stable [17]
Risk factors UV light Unknown
Mean age [17] 55.3 years 67 years
Race [15] White 94-96%

Black 81-89%
White 0.7-2.1%
Black 4.7-13.4%

White:black ratio [15] 16:1 2:1
Most common sites of distant metastases skin (13–38%)

distant lymph nodes (5–34%) 
distant subcutaneous tissues (32%) 
lung (18–36%)
liver (14–20%)
CNS (2–20%)
bones (4–17%) 
[36]

lung (54%)
liver (35%)
bones (25%)
[38]

Five-year survival [17] 80.8% 25%
Treatment [17] 91.5% surgery only 57% surgery only

19% surgery + radiotherapy



Primary mucosal melanomas

749	 Int J Clin Exp Pathol 2012;5(8):739-753

Address correspondence to: Dr. Vladisav Stefanovic, 
Faculty of Medicine, Bul. Zorana Djindjica 81, 18000 
Nis, Serbia. Tel: 381-18-4670-029; Fax: 381-18-
4238-770; E-mail: stefan@ni.ac.rs

References

[1]	 Dupin E, Le Douarin NM. Development of me-
lanocyte precursors from the vertebrate neural 
crest. Oncogene 2003; 22: 3016-23.

[2]	 Goldgeier MH, Klein LE, Klein-Angerer S, Moell-
mann G, Nordlund JJ. The distribution of mela-
nocytes in the leptomeninges of the human 
brain. J Invest Dermatol 1984; 82: 235–238.

[3]	 Barrett AW, Raja AM. The immunohistochemi-
cal identification of human oral mucosal mela-
nocytes. Arch Oral Biol 1997; 42: 77-81.

[4]	 De La Pava S, Nigogosyan G, Pickren JW, Ca-
brera A. Melanosis of the esophagus. Cancer 
1963: 16: 48-50.

[5]	 Werdin C, Limas C, Knodell RG. Primary malig-
nant melanoma of the rectum. Evidence for 
origination from rectal mucosal melanocytes. 
Cancer 1988; 61: 1364–1370.

[6]	 Clemmensen OJ, Fenger C. Melanocytes in the 
anal canal epithelium. Histopathology 1991; 
18: 237-41.

[7]	 Zak FG, Lawson W. The presence of melano-
cytes in the nasal cavity. Ann Otol Rhinol Laryn-
gol 1974; 83: 515-9.

[8]	 Uehara T, Matsubara O, Kasuga T. Melano-
cytes in the nasal cavity and paranasal sinus. 
Incidence and distribution in Japan. Acta 
Pathol Jpn 1987; 37: 1105-14.

[9]	 Goldman JL, Lawson W, Zak FG, Roffman JD. 
The presence of melanocytes in the human 
larynx. Laryngoscope 1972; 82: 824–835.

[10]	 Nigogosyan G, De La Pava S, Pickren JW. Mela-
noblasts in vaginal mucosa. Origin for primary 
malignant melanoma. Cancer 1964; 17: 912-
3.

[11]	 Uehara T, Takayama S, Takemura T, Kasuga T. 
Foci of stromal melanocytes (so-called blue 
naevus) of the uterine cervix in Japanese wom-
en. Virchows Arch A Pathol Anat Histopathol 
1991; 418: 327-31.

[12]	 Mackintosh JA. The antimicrobial properties of 
melanocytes, melanosomes and melanin and 
the evolution of black skin. J Theor Biol 2001; 
211: 101-13.

[13]	 Plonka PM, Passeron T, Brenner M, Tobin DJ, 
Shibahara S, Thomas A, Slominski A, Kadeka-
ro AL, Hershkovitz D, Peters E, Nordlund JJ, 
Abdel-Malek Z, Takeda K, Paus R, Ortonne JP, 
Hearing VJ, Schallreuter KU. What are melano-
cytes really doing all day long...? Exp Dermatol 
2009; 18: 799-819. 

[14]	 Siegel R, Naishadham D, Jemal A. Cancer sta-
tistics, 2012. CA Cancer J Clin 2012; 62: 10-
29.

[15]	 McLaughlin CC, Wu XC, Jemal A, Martin HJ, 
Roche LM, Chen VW. Incidence of noncutane-
ous melanomas in the U.S. Cancer 2005; 103: 
1000-7.

[16]	 Simard EP, Ward EM, Siegel R, Jemal A. Can-
cers with increasing incidence trends in the 
United States: 1999 through 2008. CA Cancer 
J Clin 2012 Jan 4. doi: 10.3322/caac.20141. 
[Epub ahead of print].

[17]	 Chang AE, Karnell LH, Menck HR. The National 
Cancer Data Base report on cutaneous and 
noncutaneous melanoma. Cancer 1998; 83: 
1664–1678.

[18]	 Hu DN, Yu G, McCormick SA, Finger PT. Popula-
tion-based incidence of conjunctival melano-
ma in various races and ethnic groups and 
comparison with other melanomas. Am J Oph-
thalmol 2008; 145: 418-423. 

[19]	 Dahlgren L, Schedvins K, Kanter-Lewensohn L, 
Dalianis T, Ragnarsson-Olding BK. Human pap-
illoma virus (HPV) is rarely detected in malig-
nant melanomas of sun sheltered mucosal 
membranes. Acta Oncol 2005; 44: 694-9.

[20]	 Lundberg R, Brytting M, Dahlgren L, Kanter-
Lewensohn L, Schloss L, Dalianis T, Ragnars-
son-Olding B. Human herpes virus DNA is rare-
ly detected in non-UV light-associated primary 
malignant melanomas of mucous membranes. 
Anticancer Res 2006; 26: 3627-31.

[21]	 Giraud G, Ramqvist T, Ragnarsson-Olding B, 
Dalianis T. DNA from BK virus and JC virus and 
from KI, WU, and MC polyomaviruses as well 
as from simian virus 40 is not detected in non-
UV-light-associated primary malignant melano-
mas of mucous membranes. J Clin Microbiol 
2008; 46: 3595-8. 

[22]	 Holmstrom M, Lund VJ. Malignant melanomas 
of the nasal cavity after occupational exposure 
to formaldehyde. Br J Ind Med 1991; 48: 9-11.

[23]	 Thompson LD, Wieneke JA, Miettinen M. Sino-
nasal tract and nasopharyngeal melanomas: a 
clinicopathologic study of 115 cases with a 
proposed staging system. Am J Surg Pathol 
2003; 27: 594-611.

[24]	 Axell T, Hedin CA. Epidemiologic study of exces-
sive oral melanin pigmentation with special 
reference to the influence of tobacco habits. 
Scand J Dental Res 1982; 90: 434–42.

[25]	 Aoki H, Yamada Y, Hara A, Kunisada T. Two dis-
tinct types of mouse melanocyte: differential 
signaling requirement for the maintenance of 
non-cutaneous and dermal versus epidermal 
melanocytes. Development 2009; 136: 2511-
21.

[26]	 Davies H, Bignell GR, Cox C, Stephens P, Ed-
kins S, Clegg S, Teague J, Woffendin H, Garnett 
MJ, Bottomley W, Davis N, Dicks E, Ewing R, 
Floyd Y, Gray K, Hall S, Hawes R, Hughes J, Kos-
midou V, Menzies A, Mould C, Parker A, Ste-
vens C, Watt S, Hooper S, Wilson R, Jayatilake 

mailto:stefan@ni.ac.rs


Primary mucosal melanomas

750	 Int J Clin Exp Pathol 2012;5(8):739-753

H, Gusterson BA, Cooper C, Shipley J, Hargrave 
D, Pritchard-Jones K, Maitland N, Chenevix-
Trench G, Riggins GJ, Bigner DD, Palmieri G, 
Cossu A, Flanagan A, Nicholson A, Ho JW, 
Leung SY, Yuen ST, Weber BL, Seigler HF, Dar-
row TL, Paterson H, Marais R, Marshall CJ, 
Wooster R, Stratton MR, Futreal PA. Mutations 
of the BRAF gene in human cancer. Nature 
2002; 417: 949-54.

[27]	 Poynter JN, Elder JT, Fullen DR, Nair RP, Soen-
gas MS, Johnson TM, Redman B, Thomas NE, 
Gruber SB. BRAF and NRAS mutations in mela-
noma and melanocytic nevi. Melanoma Res 
2006; 16: 267-73. 

[28]	 Maldonado JL, Fridlyand J, Patel H, Jain AN, 
Busam K, Kageshita T, Ono T, Albertson DG, 
Pinkel D, Bastian BC. Determinants of BRAF 
mutations in primary melanomas. J Natl Can-
cer Inst 2003; 95: 1878-90.

[29]	 Curtin JA, Busam K, Pinkel D, Bastian BC. So-
matic activation of KIT in distinct subtypes of 
melanoma. J Clin Oncol 2006; 24: 4340-6. 

[30]	 Beadling C, Jacobson-Dunlop E, Hodi FS, Le C, 
Warrick A, Patterson J, Town A, Harlow A, Cruz 
F 3rd, Azar S, Rubin BP, Muller S, West R, Hein-
rich MC, Corless CL. KIT gene mutations and 
copy number in melanoma subtypes. Clin Can-
cer Res 2008; 14: 6821-8.

[31]	 Van Raamsdonk CD, Bezrookove V, Green G, 
Bauer J, Gaugler L, O’Brien JM, Simpson EM, 
Barsh GS, Bastian BC. Frequent somatic muta-
tions of GNAQ in uveal melanoma and blue 
naevi. Nature 2009; 457: 599-602. 

[32]	 Van Raamsdonk CD, Griewank KG, Crosby MB, 
Garrido MC, Vemula S, Wiesner T, Obenauf AC, 
Wackernagel W, Green G, Bouvier N, Sozen 
MM, Baimukanova G, Roy R, Heguy A, Dolgalev 
I, Khanin R, Busam K, Speicher MR, O’Brien J, 
Bastian BC. Mutations in GNA11 in uveal mela-
noma. N Engl J Med 2010; 363: 2191-9. 

[33]	 Sanchez AA, Wu TT, Prieto VG, Rashid A, Ham-
ilton SR, Wang H. Comparison of primary and 
metastatic malignant melanoma of the esoph-
agus: clinicopathologic review of 10 cases. 
Arch Pathol Lab Med 2008; 132: 1623-9.

[34]	 Allen AC, Spitz S. Malignant melanoma; a clini-
copathological analysis of the criteria for diag-
nosis and prognosis. Cancer 1953; 6: 1-45.

[35]	 Edge SB, Compton CC. The American Joint 
Committee on Cancer: the 7th edition of the 
AJCC cancer staging manual and the future of 
TNM. Ann Surg Oncol 2010; 17: 1471-4.

[36]	 Leiter U, Meier F, Schittek B, Garbe C. The nat-
ural course of cutaneous melanoma. J Surg 
Oncol 2004; 86: 172-8.

[37]	 Collaborative Ocular Melanoma Study Group. 
Assessment of metastatic disease status at 
death in 435 patients with large choroidal mel-
anoma in the Collaborative Ocular Melanoma 

Study (COMS): COMS report no. 15. Arch Oph-
thalmol 2001; 119: 670-6.

[38]	 DeMatos P, Tyler DS, Seigler HF. Malignant 
melanoma of the mucous membranes: a re-
view of 119 cases. Ann Surg Oncol 1998; 5: 
733-42.

[39]	 Hicks MJ, Flaitz CM. Oral mucosal melanoma: 
epidemiology and pathobiology. Oral Oncol 
2000; 36: 152-69.

[40]	 Manolidis S, Donald PJ. Malignant mucosal 
melanoma of the head and neck: review of the 
literature and report of 14 patients. Cancer 
1997; 80: 1373-86.

[41]	 Moreno MA, Roberts DB, Kupferman ME, De-
Monte F, El-Naggar AK, Williams M, Rosenthal 
DS, Hanna EY. Mucosal melanoma of the nose 
and paranasal sinuses, a contemporary expe-
rience from the M. D. Anderson Cancer Center. 
Cancer 2010; 116: 2215–2223.

[42]	 Owens JM, Roberts DB, Myers JN. The role of 
postoperative adjuvant radiation therapy in 
the treatment of mucosal melanomas of the 
head and neck region. Arch Otolaryngol Head 
Neck Surg 2003; 129: 864-8.

[43]	 Krengli M, Jereczek-Fossa BA, Kaanders JH, 
Masini L, Beldi D, Orecchia R. What is the role 
of radiotherapy in the treatment of mucosal 
melanoma of the head and neck? Crit Rev On-
col Hematol 2008; 65: 121-128.

[44]	 Benlyazid A, Thariat J, Temam S, Malard O, Flo-
rescu C, Choussy O, Makeieff M, Poissonnet G, 
Penel N, Righini C, Toussaint B, Lacau St Guily 
J, Vergez S, Filleron T. Postoperative radiother-
apy in head and neck mucosal melanoma: a 
GETTEC study. Arch Otolaryngol Head Neck 
Surg 2010; 136: 1219-25.

[45]	 Clifton N, Harrison L, Bradley PJ, Jones NS. Ma-
lignant melanoma of nasal cavity and parana-
sal sinuses: report of 24 patients and litera-
ture review. J Laryngol Otol 2011; 125: 479-85.

[46]	 Roth TN, Gengler C, Huber GF, Holzmann D. 
Outcome of sinonasal melanoma: clinical ex-
perience and review of the literature. Head 
Neck 2010; 32: 1385-92.

[47]	 Terada T, Saeki N, Toh K, Uwa N, Sagawa K, 
Mouri T, Sakagami M. Primary malignant mela-
noma of the larynx: a case report and litera-
ture review. Auris Nasus Larynx 2007; 34: 105-
10.

[48]	 Wenig BM. Laryngeal mucosal malignant mel-
anoma. A clinicopathologic, immunohisto-
chemical, and ultrastructural study of four pa-
tients and a review of the literature. Cancer 
1995; 75: 1568-77.

[49]	 Amin HH, Petruzzelli GJ, Husain AN, Nickoloff 
BJ. Primary malignant melanoma of the larynx. 
Arch Pathol Lab Med 2001; 125: 271-3.

[50]	 Reddy VS, Mykytenko J, Ciltman LI, Mansour 
KA. Primary malignant melanoma of the lung: 



Primary mucosal melanomas

751	 Int J Clin Exp Pathol 2012;5(8):739-753

review of literature and report of a case. Am 
Surg 2007; 73: 287-9.

[51]	 Pan XD, Zhang B, Guo LC, Gu DM, Mao YQ, Li J, 
Xie Y, Wang L. Primary malignant melanoma of 
the lung in the elderly: case report and litera-
ture review. Chin Med J (Engl) 2010; 123: 
1815-7.

[52]	 Taboada CF, McMurray JD, Jordan RA, Seybold 
WD. Primary melanoma of the lung. Chest 
1972; 62: 629-31.

[53]	 Ost D, Joseph C, Sogoloff H, Menezes G. Pri-
mary pulmonary melanoma: case report and 
literature review. Mayo Clin Proc 1999; 74: 62-
6.

[54]	 Zuckermann B, Papiashvilli M, Bar I. Primary 
pulmonary malignant melanoma of right upper 
lobe of lung. Isr Med Assoc J 2011; 13: 440-1.

[55]	 Cheung MC, Perez EA, Molina MA, Jin X, Gutier-
rez JC, Franceschi D, Livingstone AS, Koniaris 
LG. Defining the role of surgery for primary gas-
trointestinal tract melanoma. J Gastrointest 
Surg 2008; 12: 731-8. 

[56]	 Reintgen DS, Thompson W, Garbutt J, Seigler 
HF. Radiologic, endoscopic, and surgical con-
siderations of melanoma metastatic to the 
gastrointestinal tract. Surgery 1984; 95: 635-
9.

[57]	 Capizzi PJ, Donohue JH. Metastatic melanoma 
of the gastrointestinal tract: a review of the lit-
erature. Compr Ther 1994; 20: 20-3.

[58]	 Takagi M, Ishikawa G, Mori W. Primary malig-
nant melanoma of the oral cavity in japan. 
With Special Reference to Mucosal Melanosis. 
Cancer 1974; 34: 358–370.

[59]	 Tanaka N, Amagasa T, Iwaki H, Shioda S, Take-
da M, Ohashi K, Reck SF. Oral malignant mela-
noma in Japan. Oral Surg Oral Med Oral Pathol 
1994; 78: 81-90.

[60]	 Yanagi K, Haneji N, Ishimaru N, Hamano H, 
Hayashi Y. Immunopathological analysis of mu-
cosal melanocyte distribution in the human 
lower lip of the elderly. Pathobiology 1996; 64: 
156-60.

[61]	 McLean N, Tighiouart M, Muller S. Primary mu-
cosal melanoma of the head and neck. Com-
parison of clinical presentation and histopath-
ologic features of oral and sinonasal 
melanoma. Oral Oncol 2008; 44: 1039-46.

[62]	 Aguas SC, Quarracino MC, Lence AN, Lanfran-
chi-Tizeira HE. Primary melanoma of the oral 
cavity: ten cases and review of 177 cases from 
literature. Med Oral Patol Oral Cir Bucal 2009; 
14: E265-71.

[63]	 Patrick RJ, Fenske NA, Messina JL. Primary 
mucosal melanoma. J Am Acad Dermatol 
2007; 56: 828-34. 

[64]	 Devi P, Bhovi T, Jayaram RR, Walia C, Singh S. 
Malignant melanoma of the oral cavity show-
ing satellitism. J Oral Sci 2011; 53: 239-44.

[65]	 Notani K, Shindoh M, Yamazaki Y, Nakamura 
H, Watanabe M, Kogoh T, Ferguson MM, Fuku-
da H. Amelanotic malignant melanomas of the 
oral mucosa. Br J Oral Maxillofac Surg 2002; 
40: 195-200.

[66]	 Patel SG, Prasad ML, Escrig M, Singh B, Shaha 
AR, Kraus DH, Boyle JO, Huvos AG, Busam K, 
Shah JP. Primary mucosal malignant melano-
ma of the head and neck. Head Neck 2002; 
24: 247-57.

[67]	 Bisceglia M, Perri F, Tucci A, Tardio M, Panniel-
lo G, Vita G, Pasquinelli G. Primary malignant 
melanoma of the esophagus: a clinicopatho-
logic study of a case with comprehensive liter-
ature review. Adv Anat Pathol 2011; 18: 235-
52.

[68]	 Ohashi K, Kato Y, Kanno J, Kasuga T. Melano-
cytes and melanosis of the oesophagus in 
Japanese subjects--analysis of factors effect-
ing their increase. Virchows Arch A Pathol Anat 
Histopathol 1990; 417: 137-43.

[69]	 Sabanathan S, Eng J, Pradhan GN. Primary 
malignant melanoma of the esophagus. Am J 
Gastroenterol 1989; 84: 1475-81.

[70]	 Iwanuma Y, Tomita N, Amano T, Isayama F, Tsu-
rumaru M, Hayashi T, Kajiyama Y. Current sta-
tus of primary malignant melanoma of the 
esophagus: clinical features, pathology, man-
agement and prognosis. J Gastroenterol 2012; 
47: 21-8. 

[71]	 Stringa O, Valdez R, Beguerie JR, Abbruzzese 
M, Lioni M, Nadales A, Iudica F, Venditti J, San 
Roman A. Primary amelanotic melanoma of 
the esophagus. Int J Dermatol 2006; 45: 
1207-10.

[72]	 Adili F, Mönig SP. Surgical therapy of primary 
malignant melanoma of the esophagus. Ann 
Thorac Surg 1997; 63: 1461-3.

[73]	 Volpin E, Sauvanet A, Couvelard A, Belghiti J. 
Primary malignant melanoma of the esopha-
gus: a case report and review of the literature. 
Dis Esophagus 2002; 15: 244-9.

[74]	 Jelincic Z, Jakic-Razumovic J, Petrovic I, Cavcic 
AM, Unusic J, Trotic R. Primary malignant mela-
noma of the stomach. Tumori 2005; 91: 201-
3.

[75]	 Ravi A. Primary gastric melanoma: a rare 
cause of upper gastrointestinal bleeding. Gas-
troenterol Hepatol (N Y) 2008; 4: 795-7.

[76]	 Khaliq A, Siddappa PK, Thandassery RB, Koch-
har R, Bhattacharya A, Vaiphei K, Singh K. 
(2011) Melanoma of Stomach. J Gastrointest 
Cancer 2011 Nov 29. [Epub ahead of print].

[77]	 Amar A, Jougon J, Edouard A, Laban P, Marry 
JP, Hillion G. [Primary malignant melanoma of 
the small intestine]. Gastroenterol Clin Biol 
1992; 16: 365-7. [Article in French].

[78]	 Elsayed AM, Albahra M, Nzeako UC, Sobin LH. 
Malignant melanomas in the small intestine: a 



Primary mucosal melanomas

752	 Int J Clin Exp Pathol 2012;5(8):739-753

study of 103 patients. Am J Gastroenterol 
1996; 91: 1001-6.

[79]	 Krüger S, Noack F, Blöchle C, Feller AC. Prima-
ry malignant melanoma of the small bowel: a 
case report and review of the literature. Tumo-
ri 2005; 91: 73-6. 

[80]	 Coté TR, Sobin LH. Primary melanomas of the 
esophagus and anorectum: epidemiologic 
comparison with melanoma of the skin. Mela-
noma Res 2009; 19: 58-60.

[81]	 Iddings DM, Fleisig AJ, Chen SL, Faries MB, 
Morton DL. Practice patterns and outcomes 
for anorectal melanoma in the USA, reviewing 
three decades of treatment: is more extensive 
surgical resection beneficial in all patients? 
Ann Surg Oncol 2010; 17: 40-4.

[82]	 Zhang S, Gao F, Wan D. Effect of misdiagnosis 
on the prognosis of anorectal malignant mela-
noma. J Cancer Res Clin Oncol 2010; 136: 
1401-5. 

[83]	 Chute DJ, Cousar JB, Mills SE. Anorectal malig-
nant melanoma: morphologic and immunohis-
tochemical features. Am J Clin Pathol 2006; 
126: 93-100.

[84]	 Hillenbrand A, Barth TF, Henne-Bruns D, For-
mentini A. Anorectal amelanotic melanoma. 
Colorectal Dis 2008; 10: 612-5.

[85]	 Zhou HT, Zhou ZX, Zhang HZ, Bi JJ, Zhao P. 
Wide local excision could be considered as the 
initial treatment of primary anorectal malig-
nant melanoma. Chin Med J (Engl) 2010; 123: 
585-8.

[86]	 Weyandt GH, Eggert AO, Houf M, Raulf F, 
Bröcker EB, Becker JC. Anorectal melanoma: 
surgical management guidelines according to 
tumour thickness. Br J Cancer 2003; 89: 
2019-22.

[87]	 Yap LB, Neary P. A comparison of wide local 
excision with abdominoperineal resection in 
anorectal melanoma. Melanoma Res 2004; 
14: 147-50.

[88]	 Droesch JT, Flum DR, Mann GN. Wide local ex-
cision or abdominoperineal resection as the 
initial treatment for anorectal melanoma? Am 
J Surg 2005; 189: 446-9.

[89]	 Ross M, Pezzi C, Pezzi T, Meurer D, Hickey R, 
Balch C. Patterns of failure in anorectal mela-
noma. A guide to surgical therapy. Arch Surg 
1990; 125: 313-6.

[90]	 Che X, Zhao DB, Wu YK, Wang CF, Cai JQ, Shao 
YF, Zhao P. Anorectal malignant melanomas: 
retrospective experience with surgical man-
agement. World J Gastroenterol 2011; 17: 
534-9.

[91]	 Kelly P, Zagars GK, Cormier JN, Ross MI, Guad-
agnolo BA. Sphincter-sparing local excision 
and hypofractionated radiation therapy for 
anorectal melanoma: A 20-Year Experience. 
Cancer 2011; 117: 4747–4755.

[92]	 Khalid U, Saleem T, Imam AM, Khan MR. 
Pathogenesis, diagnosis and management of 
primary melanoma of the colon. World J Surg 
Oncol 2011; 9: 14.

[93]	 Kenney B, Dotto J, Homer R, Shafi N, Davydova 
L. Primary malignant melanoma of the trans-
verse colon: report of a case and review of the 
literature. Int J Surg Pathol 2007; 15: 401-7.

[94]	 Smith NE, Taube JM, Warczynski TM, Collier 
KD, Pawlik TM. Primary biliary tract melanoma: 
Report of a case and review of the literature. 
Int J Surg Case Rep 2012; 3: 441-4. 

[95]	 Gligorijevic J, Zivkovic V, Djordjevic B, Dimov I. 
Primary gallbladder melanoma in dysplastic 
nevus syndrome: report of case and literature 
review. Turk J Gastroenterol 2011; 22: 626-30.

[96]	 Velez AF, Penetrante RB, Spellman JE Jr, Oroz-
co A, Karakousis CP. Malignant melanoma of 
the gallbladder: report of a case and review of 
the literature. Am Surg 1995; 61: 1095-8.

[97]	 Sugiyama VE, Chan JK, Shin JY, Berek JS, 
Osann K, Kapp DS. Vulvar melanoma: a multi-
variable analysis of 644 patients. Obstet Gyne-
col 2007; 110: 296-301.

[98]	 Weinstock MA. Malignant melanoma of the 
vulva and vagina in the United States: patterns 
of incidence and population-based estimates 
of survival. Am J Obstet Gynecol 1994; 171: 
1225-30.

[99]	 Ragnarsson-Olding BK, Kanter-Lewensohn LR, 
Lagerlöf B, Nilsson BR, Ringborg UK. Malig-
nant melanoma of the vulva in a nationwide, 
25-year study of 219 Swedish females: clinical 
observations and histopathologic features. 
Cancer 1999; 86: 1273-84.

[100]	Verschraegen CF, Benjapibal M, Supak-
arapongkul W, Levy LB, Ross M, Atkinson EN, 
Bodurka-Bevers D, Kavanagh JJ, Kudelka AP, 
Legha SS. Vulvar melanoma at the M. D. An-
derson Cancer Center: 25 years later. Int J Gy-
necol Cancer 2001; 11: 359-64.

[101]	Ragnarsson-Olding BK, Nilsson BR, Kanter-
Lewensohn LR, Lagerlöf B, Ringborg UK. Malig-
nant melanoma of the vulva in a nationwide, 
25-year study of 219 Swedish females: predic-
tors of survival. Cancer 1999; 86: 1285-93.

[102]	Piura B. Management of primary melanoma of 
the female urogenital tract. Lancet Oncol 
2008; 9: 973-81.

[103]	Gungor T, Altinkaya SO, Ozat M, Bayramoglu H, 
Mollamahmutoglu L. Primary malignant mela-
noma of the female genital tract. Taiwan J Ob-
stet Gynecol 2009; 48: 169-75.

[104]	Reid GC, Schmidt RW, Roberts JA, Hopkins MP, 
Barrett RJ, Morley GW. Primary melanoma of 
the vagina: a clinicopathologic analysis. Obstet 
Gynecol 1989; 74: 190-9.

[105]	Frumovitz M, Etchepareborda M, Sun CC, Soli-
man PT, Eifel PJ, Levenback CF, Ramirez PT. 



Primary mucosal melanomas

753	 Int J Clin Exp Pathol 2012;5(8):739-753

Primary malignant melanoma of the vagina. 
Obstet Gynecol 2010; 116: 1358-65.

[106]	Miner TJ, Delgado R, Zeisler J, Busam K, Alek-
tiar K, Barakat R, Poynor E. Primary vaginal 
melanoma: a critical analysis of therapy. Ann 
Surg Oncol 2004; 11: 34-9.

[107]	An J, Wu L, Li B, Lu H, Li N, Ma S. Primary Ma-
lignant Amelanotic Melanoma in the Female 
Genital Tract: A Report of Six Cases and a Re-
view of the Literature. Chin J Clin Oncol 2008; 
5: 383-386.

[108]	Buchanan DJ, Schlaerth J, Kurosaki T. Primary 
vaginal melanoma: thirteen-year disease-free 
survival after wide local excision and review of 
recent literature. Am J Obstet Gynecol 1998; 
178: 1177-84.

[109]	Cobellis L, Calabrese E, Stefanon B, Raspaglie-
si F. Malignant melanoma of the vagina. A re-
port of 15 cases. Eur J Gynaecol Oncol 2000; 
21: 295-7.

[110]	Ragnarsson-Olding B, Johansson H, Rutqvist 
LE, Ringborg U. Malignant melanoma of the 
vulva and vagina. Trends in incidence, age dis-
tribution, and long-term survival among 245 
consecutive cases in Sweden 1960-1984. 
Cancer 1993; 71: 1893-7.

[111]	Petru E, Nagele F, Czerwenka K, Graf AH, Lax S, 
Bauer M, Pehamberger H, Vavra N. Primary 
malignant melanoma of the vagina: long-term 
remission following radiation therapy. Gynecol 
Oncol 1998; 70: 23-6.

[112]	Pusceddu S, Bajetta E, Carcangiu ML, Formisa-
no B, Ducceschi M, Buzzoni R. A literature 
overview of primary cervical malignant mela-
noma: an exceedingly rare cancer. Crit Rev On-
col Hematol 2012; 81: 185-95. 

[113]	Cantuaria G, Angioli R, Nahmias J, Estape R, 
Penalver M. Primary malignant melanoma of 
the uterine cervix: case report and review of 
the literature. Gynecol Oncol 1999; 75: 170-4.

[114]	DiMarco DS, DiMarco CS, Zincke H, Webb MJ, 
Keeney GL, Bass S, Lightner DJ. Outcome of 
surgical treatment for primary malignant mela-
noma of the female urethra. J Urol 2004; 171: 
765-7.

[115]	Gupta R, Bhatti SS, Dinda AK, Singh MK. Pri-
mary melanoma of the urethra: a rare neo-
plasm of the urinary tract. Int Urol Nephrol 
2007; 39: 833-6. 

[116]	Nakamoto T, Inoue Y, Ueki T, Niimi N, Iwasaki Y. 
Primary amelanotic malignant melanoma of 
the female urethra. Int J Urol 2007; 14: 153-5.

[117]	Pacella M, Gallo F, Gastaldi C, Ambruosi C, Car-
mignani G. Primary malignant melanoma of 
the bladder. Int J Urol 2006; 13: 635-7.

[118]	Khalbuss WE, Hossain M, Elhosseiny A. Pri-
mary malignant melanoma of the urinary blad-
der diagnosed by urine cytology: a case report. 
Acta Cytol 2001; 45: 631-5.

[119]	Efesoy O, Cayan S. Bladder metastasis of ma-
lignant melanoma: a case report and review of 
literature. Med Oncol 2011; 28 (Suppl 1): 
S667-9. 

[120]	Hodi FS, Friedlander P, Corless CL, Heinrich 
MC, Mac Rae S, Kruse A, Jagannathan J, Van 
den Abbeele AD, Velazquez EF, Demetri GD, 
Fisher DE. Major response to imatinib mesyl-
ate in KIT-mutated melanoma. J Clin Oncol 
2008; 26: 2046-51.

[121]	Minor DR, Kashani-Sabet M, Garrido M, O’Day 
SJ, Hamid O, Bastian BC. Sunitinib therapy for 
melanoma patients with KIT mutations. Clin 
Cancer Res 2012; 18: 1457-63.


