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ABSTRACT  

Background: Mucosal melanomas are rare and highly aggressive tumors. Few 

studies evaluated mucosal melanomas of locations other than the head and neck 

region, and other than those of the Asian population.  

 

Objectives: The objective of this study was to analyze the clinical and histological 

features, as well as the mutational status of c-kit and b-raf gene of mucosal 

melanoma in any localization in a French series. 

 

Methods: We investigated clinical (sex, age, performance status, survival, treatment 

of the patients and lack of pigmentation of the tumors) and histopathologic features 

(ulceration, Breslow’s index, mitotic rate), as well as the mutational status of c-kit and 

b-raf of 86 mucosal melanomas diagnosed in 15 years in four French University 

Hospitals.  

 

Results: Most melanomas affected women (72%) and the genital region (46.5%). A 

fifth of melanomas were amelanotic. 81% of melanomas had a Breslow’s index ≥ 1, 

whereas all glans melanomas and most vulvar melanomas had a Breslow index ≤ 

1mm. Overall survival was 54% at 3 years. 11.6 % of the 43 tested mucosal 

melanomas were c-kit mutated while the 15 tested genital melanomas were not. The 

c-kit gene mutation did not influence the overall survival. Age≥50, amelanotic type 

and Performance status≥1 were not poor prognostic factors in our series.  

 

Conclusion: This study confirmed that mucosal melanomas are rare and could be 

difficult to diagnose being often amelanotic and in hidden sites. Most melanomas 

were thick at the diagnosis, but glans and vulvar melanomas were thinner probably 

because of their greater visibility. The frequency of the c-kit mutation varied 

depending on the initial tumor site. In our series the prognosis was poor, 

independently from c-kit mutations and the patient’s general health and age. The 

presence of metastasis at diagnosis was associated with a worse prognosis 

indicating the importance of an early diagnosis.  
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INTRODUCTION 

Mucosal melanomas are rare and particularly aggressive tumors1–3. They develop 

from melanocytes, which derive from the neural crest and are distributed throughout 

mucosal surfaces and the skin during embryogenesis1. They represent 0.2-10 % of 

melanomas4,5 and their proportion varies according to the ethnicities, being higher in 

the Asian than in the European population6,7. Mucosal melanomas include sinonasal, 

oral, genital, urinary, gastrointestinal and anorectal locations. Previous research has 

shown that there are distinct differences between mucosal melanoma and its 

cutaneous counterpart in incidence, epidemiology, etiology, genetic makeup, and 

prognosis1,8.  

 

Knowledge about incidence, clinical presentation, natural history, treatment 

modalities and prognosis of mucosal melanoma is limited. There is no standard of 

care for treatment in mucosal melanoma and, despite aggressive surgical resection 

and a multitude of adjuvant treatments, the prognosis remains grave3,8,9.  

 

Melanomas of the head and neck account for more than half of mucosal melanomas 

and most studies focus on this subject2,4–7. However, few papers deal with 

melanomas of other locations and especially in European population. The objective 

of this study was to analyze the clinical and histological features and the mutational 

profile of the c-kit and b-raf gene of all types of mucosal melanoma in a French 

population. 

 

MATERIALS AND METHODS 

This retrospective descriptive study evaluates mucosal melanomas diagnosed 

between May 1998 and December 2012 in the University Hospitals of Saint- Etienne, 

Lyon, Grenoble and Clermont-Ferrand. Mucosal metastases from cutaneous 

melanoma, ocular melanoma and melanoma of unknown primary site were excluded 

because of the different clinical and histological features. Eighty-six sinonasal, oral, 

genital, gastrointestinal and anal histologically proven melanomas were included. 

Patients’ data were collected from their clinical record. 
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Demographic and clinical characteristics of patients (ethnicity, gender, age at 

diagnosis and Eastern Cooperative Oncology Group Performance Status10), and the 

clinical (initial localization and amelanotic type) and the histopathological (ulceration, 

mitotic rate and Breslow’s index) features of tumors were investigated. Ballantyne's 

clinical stage11 and the staging system suggested by Mehra et al12 that considers 

tumor thickness (T stage), lymph node involvement (N stage) and presence of 

metastasis (M stage) were also evaluated.  

 

The mutational status of the b-raf gene (exon 15) and the c-kit gene (exons 11, 13, 

17 and 18) was evaluated. Paraffin-embedded samples from primary melanomas 

were macrodissected from five 10-μm-thick unstained sections by comparison with 

haematoxylin–eosin-stained slides to analyse only samples for which more than 70% 

was tumour tissue. Nucleic acids were extracted using the automated QIAcube 

system (Qiagen, Germany). V600 mutation of b-raf gene was searched by PCR 

analysis with mini-sequencing Snap Shot using a SNaPshotMultiplex System (Life 

Technologies, USA) on the Applied Biosystem 3130XL DNA analyser (Life 

Technologies). The data were interpreted with GeneMapper Analysis Software (Life 

Technologies). Bi-directional sequencing of c-kit exons 11, 13, 17 and 18 was 

performed using BigDye V1.1 cycle sequencing kit (Life technologies) and BigDye 

XTerminator Purification Kit (Life Technologies). The sequence reaction was 

analyzed on the Applied Biosystem 3130XL DNA analyser (Life Technologies) by 

means of the Sequencing Analysis software and the Sequence scanner software 

(Life Technologies). 

 

The data on the therapeutic management (initial surgery, sentinel lymph node 

biopsy, postoperative radiotherapy and chemotherapy) and disease progression 

(presence and location of metastases, recurrence-free survival, overall survival and 

prognostic factors) were also analyzed. 

 

Statistical analysis was carried out employing the SAS statistical package (version 

9.2, March 2009, Cary, USA). Mean and standard deviation were obtained for each 

continuous measurement. Absolute and relative frequencies of the observations 

were calculated. Student’s t-test was used to compare quantitative variables. The 

chi-squared test was used to compare qualitative variables. In case of small 
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numbers, Fisher's exact test was used to compare proportions of qualitative 

dichotomous variables. The Kaplan–Meier estimator was used to study  survival. The 

log-rank test was used to compare two survival curves. A ρ value lower than 0.05 

was considered significant. 

 

RESULTS 

Demographic and clinical characteristics of the patients 

86 patients were included for analysis (Table 1). 72% (n=61) of patients were female 

and 28% (n=25) were male. The male/female ratio was 1:2.6. In particular, genital 

and anal melanomas were largely predominant in women with 92% (n= 37) and 82% 

(n= 9) of cases in women, respectively. 

 

The average age at diagnosis was 63 +/- 16 years (range 12-93 years). 22% of 

patients (n=19) was less than 50 year-old at diagnosis, with the same proportion in 

the genital and non-genital localization. 

 

96.5 % (n = 82) of the study population was Caucasian and 3.5% (n = 4) came from 

Maghreb.  At diagnosis, 84 % of patients had a Performance Status of 0, 10% of 1, 

and 6% of 2 or 3. 

 

Tumors clinical characteristics 

The genital location was the most frequent (n = 40, 46.5%), and included 3 

melanomas of the glans, 7 vaginal melanomas and 30 vulvar melanomas, followed 

by tumors with gastrointestinal (n = 8, 9% ), anal (n = 11,13% ), sinonasal (n = 16, 

18%) and oral (n = 11, 13%) localisations. 12% of genital melanomas were 

amelanotic against 35% of non-genital melanomas with a statistically significant 

difference (chi -2 test, ρ < 0.05). 

 

Tumor histopathological characteristics  

The presence of ulceration in the primary melanoma was more common in non- 

genital (70%) than in genital sites (45%) (chi-squared test, ρ < 0.05). However, all 

vaginal melanomas were ulcerated (against 36% of vulvar melanomas). 

57% of primitive melanomas had a high rate of mitosis (≥ 1/field). A high mitotic rate 

was found in 100% of vaginal melanomas and in only 26% of vulvar melanomas.  
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 There was no significant difference in age between patients with a vulvar melanoma 

with Breslow’s index less than 1 mm and those with a vulvar melanoma with 

Breslow’s index more than 1mm. 

 

Stages 

At diagnosis, 76% of patients were in stage I of the Ballantyne's clinical staging 

system (local disease; disease confined to the primary site regardless of extent), 

12% of patients were in stage II (lymph nodes invasion) and 12% in stage III (distant 

metastasis). There was no statistically significant difference in the Ballantyne’s stage 

distribution between genital and non-genital locations (Student's t-test, ρ = 0, 3). 

T, N and M stages are reported in table 1. The melanomas of two patients (2% of 

total) were classified as Tis, 18 as T1 (21%), 5 as T2 (6%), 11 as T3 (13%) and 46 as 

T4 (54%). The remaining 4 patients (5%) had an unknown tumor thickness at the 

time of diagnosis and were classified as TX. Both Tis melanomas were genital (vulva 

and penis). All glans melanomas were Tis or T1, whereas 75% of gastrointestinal 

melanomas were T4. At the time of diagnosis, 17 patients had an involvement of the 

regional lymph nodes (N1-N2, 20%) and 10 patients had metastatic disease (M1, 

24%). 

 

Mutations of c-kit gene and b-raf gene  

The mutation of the c-kit gene was investigated in 43 patients (Table 2). 11.6 % 

(n=5) melanomas were c-kit mutated (one in exon 13 and 4 in exon 11). 

Interestingly, none of the 15 tested genital melanomas showed a c-kit gene mutation, 

while 18% (n=5) of the tested extra genital melanomas were c-kit mutated. However, 

according to Fisher's exact test, the difference in c-kit mutation observed between 

genital and extra genital melanomas was not statistically significant. The mutation of 

the b-raf gene was investigated in 42 patients and no mutation has been identified. 

None of the nine tested amelanotic melanomas (two oral, two vaginal, one vulvar, 

three sinonasal and one gastrointestinal melanomas) was c-kit or b-raf mutated. 

  

Treatment 

Seventy-two patients (84 %) underwent surgery of the primary melanoma. Thirteen 

patients with poor classic prognostic factors (high Breslow’s index, ulceration and 

small surgical margins) had adjuvant radiotherapy on the surgical scar of the excised 
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melanoma. Adjuvant post-surgery radiotherapy showed no statistically significant 

benefit in the rate of local recurrence at 1 year (36% for surgery plus radiotherapy 

against 22% for surgery alone). The average overall survival in patients treated with 

surgery plus radiotherapy (40 months) was even lower than in those treated with 

surgery alone (49 months). 

 

Of the 14 patients who did not have initial surgery, 3 were at an inoperable stage I, 

were treated with radiotherapy alone, and quickly evolved into stage III.  The other 

11 patients were at stage III, and were treated in first line with either dacarbazine or 

fotemustine, with no statistically significant difference between the two treatments 

(Student's t, ρ <0.05) in overall survival. No patient was treated with a c-kit target 

therapy.  

 

Disease progression 

Among 86 patients, 66% (n=57) were metastatic at diagnosis or became metastatic 

(on a medium follow-up of 43 months) (n=36). The patients that were metastatic at 

diagnosis had a median survival of 16 months, whereas the patients that later 

developed metastasis had an average survival of 23 months from the date of the first 

metastasis. The most frequent metastatic locations were neighboring mucosa (27%), 

lymph node (30%), lung (17%) and liver (13%). 

 

The overall survival was 90 % at 1 year, 68 % at 2 years and 54 % at 3 years, with 

an average follow-up of 43 months (follow-up range of 6-145 months). The median 

overall survival measured by the Kaplan Meier estimator was similar in the group of 

patients with a mutation of the c-kit gene and the non-mutated group. 

Being older than 50 years (Fig.1) at the diagnosis and being PS ≥ 1 were not poor 

prognostic factors for overall survival in univariate analysis. 

Initial stage III was associated with a worse prognosis than stage I (Student's t, p = 

0.0041) and there was no significant difference in overall survival between initial 

stage I and initial stage II treated with lymphadenectomy (Student's t, ρ >0 .05) (Fig. 

3). Moreover, there was no statistically significant difference in overall survival 

between genital and extragenital localisations (Fig.3), head and neck melanomas 

and extra-head and neck melanomas, amelanotic and non-amelanotic melanoma in 

univariate analysis. 
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DISCUSSION:  

This study evaluated 86 patients with mucosal melanomas examined in four French 

University Hospitals over a period of 15 years. This is one of the largest series that 

exhaustively investigated the clinical and histological features of mucosal 

melanomas, as well as the presence of the c-kit and b-raf mutations, in all mucosal 

localisations and in Caucasian patients.9,13 Most series of mucosal melanomas focus 

on the Asian population where this disease is more frequent.6,14 Moreover, large 

studies on Caucasian patients are either mainly focused on melanoma of the head 

and neck2 or are based on national registers and contain few clinical and histological 

details, especially on the mutational status of the c-kit gene.12,15–17  

 

Concerning the demographic characteristics of our patients, 72% were women, 

percentage which is much higher than in the Asian population18, but it is similar to 

that one reported by other studies on Caucasian patients9,12 . In addition in our series 

we had a great proportion of anogenital melanoma, location that is known to be at 

female predominance19, as confirmed by our series, where 92% of genital 

melanomas and 82% of anal melanomas affected women. The man/woman ratio in 

other locations (see table 1) corresponded to data of the literature.15,20 The average 

age at diagnosis was 63 years, in line with the literature that reports an average age 

between 61 and 67.9,15,21  

 

Concerning the localization of the tumors in our series, 46% of melanomas were 

genital, similarly to the studies of Keller et al9 and Mehra et al12, but differing 

significantly from the distribution in other studies, where genital melanomas were 

between 16% and 32% of all mucosal melanomas13,18,22. However, in our case this 

difference may be related to a center effect, being the dermatology department of the 

University Hospital of Lyon referent for vulvar diseases. Nevertheless, although the 

vulva represents only 1-2 % of the body surface, 3-7 % of melanomas of women are 

located in the vulva according to another study.23  

 

Our series confirms that the amelanotic type (21%, n=19) is much more common for 

mucosal melanoma than for cutaneous melanoma (3-7%).24 Nevertheless, for what 

concerns vulvar melanomas, we found that only 10% were amelanotic, unlike the 

Swedish study of Ragnarsson-Olding et al25 that found nearly 25%.  

https://www.google.fr/search?client=firefox-a&hs=S53&rls=org.mozilla:en-US:official&q=Nevertheless&spell=1&sa=X&ei=KUkwUoadBe6O7Aab9IGQCg&ved=0CCYQvwUoAA


A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

Interestingly, a high percentage of thick melanoma was detected but the Breslow 

index was lower for melanomas of the glans and the vulva, probably due to their 

more visible localization. With regard to the vulvar localization, we studied the 

women age with the tumor Breslow’s index < 1mm compared to those with thicker 

tumors, assuming that if tumors developed in younger women, they were likely to 

have been diagnosed earlier due to a more regular gynecological care (follow-up 

during pregnancy, Pap test, etc.). However, we did not observe a significant 

difference in age between the two groups. 

 

The c-kit gene may be mutated in mucosal melanomas, what is unlikely in the skin 

(except in acral lentiginous melanoma ). 26,27 We found 11.6% of the 43 tested 

tumors with the c-kit mutation, which is consistent with previous studies.13,26,28 In our 

series anal melanomas were the most frequently mutated (25%), slightly less from 

what has been reported in a previous series of 31 cases (36%).29 18% of sinonasal 

melanomas had a c-kit mutation, differently from what has been reported by other 

studies that found a lower prevalence.16,30,31 Interestingly, none of the 15 tested 

genital melanomas had a c-kit mutation, whereas other studies found c-kit mutations 

in 16% to 57% of genital melanomas.16,27,32,33 A high prevalence of c-kit mutations 

has been found in amelanotic acral melanomas34, whereas in our series of mucosal 

melanomas no amelanotic tumor was c-kit mutated. 

 

The prognostic implication of the b-raf mutation in cutaneous melanoma is 

controversial35 and it is usually too rare in mucosal melanoma36 to assess its relation 

with the prognosis of mucosal melanoma. In our series none of the tested mucosal 

melanomas was b-raf mutated, in agreement with the literature where the b-raf 

mutations are rarely found.13,16 We also evaluated if the presence of the c-kit 

mutation could have influenced the prognosis but we found no relation with the 

progression of the disease and the overall survival. 

 

Concerning the overall  survival (on a medium follow-up of 43 months) in our series, 

we found a 2-year survival of 68% and a 3-year survival of 54%, which is consistent 

with the data from literature concerning mucosal melanoma37 and is much lower than 

for cutaneous melanoma38. The median survival of patients with metastatic disease 

http://www.ncbi.nlm.nih.gov/pubmed/23993026
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at diagnosis was 16 months against 23 months for patients that became metastatic 

secondarily, what highlights the importance of an early diagnosis. Differently from the 

series of Keller et al9 there was no statistically significant difference in overall 

survival between head and neck melanomas and mucosal melanomas from other 

localisations.  

 

In our series, the adjuvant radiotherapy provided no benefit in the recurrence rate at 

one year and in overall survival compared with surgery alone. These data coincide 

with other studies of mucosal melanoma of the head and neck.37,39–41 However, 

Owens et al42 and Schaefer et al13 found a benefit of post-operative radiotherapy in 

term of local recurrence rate and it is possible that it is difficult to demonstrate the 

benefit of radiotherapy due to selection bias, as adjuvant radiotherapy is more often 

proposed for poor prognosis patients with more advanced disease.9 In our series 

patients treated with surgery and radiotherapy had worse classic prognostic factors 

(high Breslow thickness, small surgical margins, presence of ulceration, etc.), which 

may explain their higher local recurrence rate at one year compared to patients 

treated with surgery alone. Future controlled studies to elucidate the outcome 

improvements in patients who receive adjuvant radiotherapy are needed. 

 

Previous studies had conflicting reports on variables that impact survival.9,37,42–44 In 

our review, the presence of metastasis at diagnosis (initial stage III) was associated 

with a worse prognosis than stage I (Student's t, p = 0.0041) and interestingly there 

was no significant difference in overall survival between initial stage I and initial 

stage II treated with lymphadenectomy (Student's t, ρ >0 .05), adding evidence that 

sentinel node biopsy and lymphadenectomy could be useful in mucosal melanoma. 

Performance status ≥ 1, or being older than 50 years at the diagnosis, was not a 

poor prognostic factor. The same data concerning age and prognosis have been 

previously reported.9,43,45 It seems likely that mucosal melanoma has a poor 

prognosis and being young and in good general health does not affect survival, 

which is largely dependent on the intrinsic characteristics of the tumor. We studied 

the prognosis of amelanotic tumors and we could not find any difference in outcome 

compared to pigmented tumors. 
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In conclusion, this study confirmed that mucosal melanomas are rare, as we found 

only 86 cases diagnosed in 15 years at four University hospitals, and have a worse 

prognosis than cutaneous melanoma. Demographic data corresponded to the 

literature data, except for our large proportion of women, the difference being 

possibly due to the fact that our study included more than 50% of anogenital 

melanomas that are at female predominance. Our series confirmed that mucosal 

melanoma can be clinically challenging to diagnose being more often amelanotic 

than in the skin. Most melanomas were thick at the diagnosis, but glans and vulvar 

melanomas were thinner probably because of their greater visibility. We confirmed 

that the frequency of mutation of the c-kit gene could vary depending on the initial 

tumor site, and in particular any of our tested genital melanomas was c-kit mutated. 

Unfortunately, since the study is retrospective c-kit and b-raf mutational status has 

been evaluated only in a part of the tumors and mutational status of n-ras has not 

been evaluated. In our series the prognosis was poor independently from c-kit 

mutations and the patient’s general health and age. The presence of metastasis at 

diagnosis was associated with a worse prognosis indicating the importance of an 

early diagnosis  
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Legends for figures: 

Figure 1 

Kaplan–Meier survival curves (number of subjects and confident band at 95%) 

showing survival according to the age (<50 years and ≥50 years). 

Figure 2 

Kaplan–Meier survival curves (number of subjects and confident band at 95%) 

showing survival according to the initial stage (I, II or III). 

Figure 3 

Kaplan–Meier survival curves (number of subjects and confident band at 95%) 

showing survival according to the melanoma localization (genital or extra-genital). 
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Table 1. Main clinical and histological features of the 86 mucosal melanomas 

 

    All sites Vaginal Vulvar Glans Gastrointestinal Oral Sinonasal Anal 

Patients'number (%) 
86 (100) 7 (8.1) 30 (34.9) 3 (3.5) 8 (9.3) 11 (12.8) 16 (18.5) 

11 
(12.8) 

Sex 
(M/F) 

 

25/61 0/7 0/30 3/0 6/2 5/6 9/7 2/9 

Mean age at diagnosis (years) 63 67 59 54 69 56 67 67 

Amelanotic melanomas (%) 15 (17) 2 (28.6) 3 (10) 0 1 (12.5) 4 (36.4) 5 (31.2) 0 

Thickness (%)         

TX  4 (4.7) 0 0 0 1 (12.5) 1 (9.1) 2 (12.5) 0 

Tis 2 (2.3) 0 1 (3.3) 1(33.3) 0 0 0 0 

T1 18 (20.9) 0 11 (36.6) 2(66.6) 1 (12.5) 1 (9.1) 0 3 (27.2) 

T2 5 (5.8) 0 4 (13.3) 0 0 1 (9.1) 0 0 

T3 11 (12.8) 1 (14.3) 5 (16.6) 0 0 3 (27.2) 2 (12.5) 0 

T4 
46 (53.5) 6 (85.7) 9 (30) 0 6 (75) 5 (45.5) 12 (75) 8 (72.7) 

Lymph Node status(%)         

NX 3 (3.5) 0 0 0 0 2 (18.2) 1 (6.3) 0 

N0 
66 (76.7) 6 (85.7) 23 (76.7) 3 (100) 3 (37.5) 8 (72.7) 15 (93.8) 8 (72.7) 

N1-3 
17 (19.8) 1 (14.3) 7 (23.3) 0 5 (62.5) 1 (9.1) 0 3 (27.2) 

Metastasis (%)         

M0 
76 (75.6) 5 (71.4) 28 (93.3) 3 (100) 5 (62.5) 11 (100) 14 (87.5) 

10 
(90.9) 
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M1 10 (24.4) 2 (28.6) 2 (6.6) 0 3 (37.5) 0 2 (13) 1 (9.1) 

Thickness in N0M0 (%)         

Total N0M0 66 (69.8) 5 (71.4) 23 (76.7) 3 (100) 3 (37.5) 10 (90.9) 14 (87.5) 8 (72.7) 

TX N0M0 4 (4.7) 0 0 0 1 (12.5) 1 (9.1) 2 (12.5) 0 

TisN0M0 2 (2.3) 0 1 (3.3) 1(33.3) 0 0 0 0 

T1N0M0 17(19.8) 0 11 (36.6) 2(66.6) 1 (12.5) 1 (9.1) 0 2 (18.1) 

T2N0M0 4(4.7) 0 3 (10) 0 0 1 (9.1) 0 0 

T3N0M0 10 1 (14.3) 5 (16.6) 0 0 2 (18.2) 2 (12.5) 0 

T4N0M0 29 4 (42.9) 3 (10) 0 1 (12.5) 5 (45.5) 10 (56.2) 6 (54.5) 

Sentinel lymph node biopsy (%)  19 (22.1) 2(28.6) 11(36.6) 0 0 2 (18.2) 0 4 (36.4) 

Positive sentinel lymph node (%) 6 (31.6) 0 4 (36.4) 0 0 1 (50) 0 1 (25) 

Mean overall survival (months) 23 21 45 60 16 63 40 52 

 

Tis: in situ, T1 :  ≤1.0 mm, T2 : 1.01–2.0 mm, T3: 2.01–4.0 mm, T4 >4.0 mm, TX :  Primary tumor thickness cannot be assessed ; NX:  
 patients in whom the regional nodes cannot be assessed; N0: no regional metastases detected; N1: 1 metastatic lymph node; N2: 2-3 nodes, N3: 4 or more 
metastatic nodes 
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Table 2. Presence of c-kit mutation in the 43 tested mucosal melanomas 

 

Localisation Tested melanomas 

Mutated 

melanomas 

(%) 

GENITAL 15 0 

Vulvar 11 0 

Vaginal 4 0 

Glans 0 0 

EXTRAGENITAL 28 5 (18) 

Oral 3 0 (0) 

Sinonasal 11 2(18) 

Anal 8 2(25) 

Gastrointestinal 6 1(17) 

ALL SITES 43 5 (11.6) 
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