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Abstract
Mucosal melanomas represent a rare entity with different risk factors and molecular features compared to cutaneous melanomas.
They arise most commonly from mucosal surfaces in the head/neck region, the female genital tract (FGT) and the anorectal region.
The aim of this study was to evaluate clinics, prognosis, and treatment options of patients with mucosal melanoma, in particular with
regard to different primary sites.
We retrospectively analyzed 75 patients with mucosal melanomas diagnosed in the years 1993 to 2015 in our department. The

primary melanomas were located in the head/neck region (n=32), the FGT (n=24), and the anorectal region (n=19).
The median age of the patients was 66 years. At initial diagnosis the primary melanoma was not completely resectable in 11 (15%)

patients, 18 (24%) patients had regional lymph nodemetastases, and 7 (9%) patients distant metastases. During follow-up, 22 (29%)
patients suffered from a local recurrence, in particular patients with primary melanoma in the head/neck region without postoperative
radiotherapy. By multivariate analysis location of the primary melanoma in the head/neck area or anorectal region and presence of
metastases at time of diagnosis represented poor prognostic factors for recurrence-free survival. In 62 tested individuals 7 KIT
mutations were found, 2 BRAF mutations in 57 tested patients. Four patients received targeted therapies, 14 checkpoint inhibitors,
4 (1/1 on vemurafenib, 1/7 on ipilimumab, and 2/7 on PD-1 inhibitors) patients showed responses of more than 100 days duration.
Mucosal melanomas are often locally advanced or metastatic at initial diagnosis, thus they require extensive staging procedures.

The high rate of local recurrences in the head/neck region can be significantly reduced by postoperative radiotherapy. For the
potential use of medical treatment a mutation analysis for KIT and BRAF genes should be performed. The use of new immunologic
and targeted therapies has to be further evaluated.

Abbreviations: FGT = female genital tract, PD-1 = programmed disease-1, PR = partial remission, SD = stable disease, SLN =
sentinel lymph node, SLNB = sentinel lymph node biopsy.
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1. Introduction

Mucosal melanomas are a rare clinical entity, in the literature the
incidence is described with 1% to 2% of all melanomas and 2 to
2.6 per 1,000,000persons/year.[1–3] Melanomas arising from
mucosal surfaces have a different profile of risk factors (eg, no
exposure to ultraviolet radiation) and other genetic mutations
than cutaneous melanomas, especially KIT-mutations are more
frequent in mucosal melanomas.[4] Mucosal melanomas have a
poor prognosis which is much worse than that of cutaneous
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melanomas. It remains uncertain whether the poorer prognosis
is due to the usually more progressed disease at initial diagnosis
or to the biologically more aggressive growth. Prognostic factors
are not well established thus far.[5] Therefore, we have
retrospectively analyzed 75 patients with mucosal melanomas
at different locations of the primary tumor in regard to their
prognostic factors. Furthermore, we summarized our experiences
using new immunologic and targeted therapies.

2. Patients und methods

2.1. Patients

Patients of ourDepartment including the years 1993 to 2015with
primary mucosal melanomas were recorded in a database, their
history was regularly updated. The patients were divided in 3
groups in regard to the location of the primary tumor: head/neck,
anorectal, and female genital tract (FGT). Since the American
Joint Committee on Cancer-classification[6] for cutaneous
melanoma is not established for mucosal melanoma, we
implemented 3 groups for a clinical tumor grading according
to the Mucosal Melanoma Staging System published by Iversen
and Robins[7] in 1980 and proposed by Thoelke et al: I – local
tumor, II – regional lymph node metastasis, and III – distant
metastasis.[8,9]

The follow-up, adjuvant and palliative therapy, was done
according to the recommendations for patients with cutaneous
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Table 1

Characterization of the patients in regard to localization.

All Head/neck Anorectal FGT Group-comparison
75 32 19 24 P

Sex Female 43 (57%) 10 (31%) 9 (47%) 24 (100%) n.a.
Number, % Male 32 (43%) 22 (69%) 10 (53%) 0 (0%)
Age, years Median 66 64.5 66 66.5 0.81

Minimum 22 43 38 22
Maximum 93 93 80 83

Melanoma excision in total number, % Yes 64 (85%) 24 (75%) 18 (95%) 22 (92%) n.s.
No 11 (15%) 8 (25%) 1 (5%) 2 (8%)

Lymph node dissection number, % Yes 43 (57%) 20 (63%) 10 (53%) 13 (54%) n.s.
No 32 (43%) 12 (37%) 9 (47%) 11 (46%)

SLNB performed, number, % Yes 15 (20%) 1 (3%) 6 (32%) 8 (33%) n.s.
No 60 (80%) 31 (97%) 13 (68%) 16 (67%)

Grade at initial diagnosis number, % I 50 (67%) 22 (68%) 9 (47%) 19 (79%) 0.06
II 18 (24%) 5 (16%) 8 (42%) 5 (21%)
III 7 (9%) 5 (16%) 2 (11%) 0 (0%)

Recurrence-free survival, months Median 14 10 11 22 n.s.
Minimum 1 1 2 1
Maximum 107 88 51 107
Mean 20 16 13 27

Overall survival, months Median 32 29 23 39 n.s.
Minimum 2 2 6 3
Maximum 231 128 76 231
Mean 33 33 27 29

Death by melanoma number, % Ja 48 (64%) 22 (69%) 14 (74%) 12 (50%) n.s.
Nein 27 (36%) 10 (31%) 5 (26%) 12 (50%)

Recurrence melanoma number, % (only grade 1/2) Ja 54 (79%) 23 (85%) 14 (82%) 17 (71%) n.s.
Nein 14 (21%) 4 (15%) 3 (18%) 7 (29%)

FGT= female genital tract, n.a.=not applicable, n.s.=not significant, SLNB= sentinel lymph node biopsy.
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melanomas. One patient with a KIT Exon 11 L576PMutation
was treated with imatinib, this case has already been published as
a case report.[11] Themedian follow-up timewas 32months, with
a minimum of 2 and a maximum of 231 months.
Mutation analysis was performed partly in the context of

scientific research,[12] others within clinical trials and routine
clinical treatment. Sixty-two patients were screened for KIT and
57 patients for BRAF-mutations by various methods: Sanger
sequencing for the KIT-gene and on 5 patients for the BRAF-gene,
further analysis of the BRAF-gene was performed via melting
curve analysis for 29 and pyrosequencing for 23 patients.
The ethics committee of the Hannover Medical School

provided IRB approval for the retrospective data collection of
melanoma patients (vote no. 1612–2012).
2.2. Statistical analysis

The Programs Statistica 8 (Statsoft), GraphPad Prism version
5.01 for Windows, GraphPad Software, and EpiInfo 3.5.3
(Centers for Disease Control and Prevention) were used for the
statistical analysis.
The evaluation included the usual descriptive statistics (mean,

median, and percentages) and survival analysis with the
Kaplan–Meier estimate. The Log-Rank-test was used for the
calculation of significance for the overall and relapse-free survival
between the groups. The influence of various prognostic factors
was tested on the basis of the Cox proportional hazard model.
The initial group comparison (Table 1) for nominal data was
done with the Chi-square test or Fisher exact test, respectively, for
the comparison of multiple groups with ordinal or metric data by
2

use of the Kruskal–Wallis test. A P-value<0.05 was considered
significant.
3. Results

3.1. Clinical parameters

We identified 75 patients with mucosal melanomas, 32
melanomas were localized in the head/neck area, 24 melanomas
were situated in the FGT, and 19 melanomas were diagnosed in
the anorectal region, respectively (Table 1).
The median age at the time of 1st diagnosis was 66 years,

with 57% female and 43% male patients. The overall higher
percentage of females is due to patients with a melanoma in the
FGT, tumors in the head/neck region occurred more often in
males, whereas anorectal melanomas were evenly distributed
between females and males (Table 1). After initial diagnosis the
total excision of the mucosal melanoma could be achieved in 64/
75 patients (85%). Total lymphadenectomy of the regional
lymph nodes was performed in 43/75 patients (57%), 20 of
which had metastasis at time of initial diagnosis, 8 following
a positive sentinel lymph node (SLN), and 15 as an elective
procedure (Table 1).
A total of 34/75 patients received an adjuvant therapy.

Adjuvant radiotherapy was applied in 20 patients, 17 of them
with the primary tumor in the head/neck region, 2 with anorectal,
and 1 with FGT tumors.
Adjuvant interferon alpha with a dosage of 3�3 million units

per week for 24monthwas administered to 21 patients, 5 of them
also had succeeding adjuvant radiotherapy.



Table 2

Univariate analysis of the prognostic factors (log rank test).

Parameter Recurrence-free survival P-value Overall survival P-value

Grade at
initial diagnosis

I versus II+ III (overall survival)
I versus II (recurrence-free survival)

<0.001 0.04

Localization FGT versus anorectal+head/neck 0.03 0.04
Age <60 years versus ≥60 years 0.06 0.06
Adjuvant radiation Only head/neck; yes versus no 0.45 0.93

FGT= female genital tract.
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3.2. Prognosis

A recurrence of the disease was recorded in 48/61 (79%) of the
patients where an initial complete excision had been realized. The
median time until the 1st recurrence was 14 month (Table 1).
An initial local recurrence or in transit metastasis was recorded in
18/48 patients, regional lymph node metastasis in 8/48 patients,
and distant metastasis in 22/48 patients.
During follow-up 48/75 (64%) patients died of the melanoma,

1/75 (1.3%) patients of others causes. The median overall
survival through all groups was 32 months (Table 1).

3.3. Prognostic factors in the univariate analysis for the
overall and recurrence-free survival

The 5-year survival rate was 26.3%, 22.0% in the head/neck
group, 10.6% anorectal, and 33.2% in the FGT group. Patients
with the melanoma in the head/neck region and anorectal region
displayed a significant worse overall survival than patients with
melanomas in the FGT (P=0.04, Table 2, Fig. 1B).
The probability for recurrence-free survival after 5 years was

13.8% overall 3 groups, 8.1% with mucosal melanoma in the
head/neck region, and 23.8% in the FGT, a 5-year follow-up
period was not reached for anorectal tumors (Fig. 1A). Again a
significant advantage could be demonstrated for the group with
melanomas in the FGT for the recurrence-free survival versus the
patients with anorectal and head/neck tumors (P=0.03, Table 2).
For patients under 60 years of age at the time of 1st diagnosis

we saw a trend for an advantage in overall and recurrence-free
survival (P=0.06, Table 2, Fig. 1E).
Patients in disease stage I at the time of 1st diagnosis had

significant advantage in terms of overall survival (P=0.04,
Fig. 1D, Table 2) and a highly significant for the recurrence-free
survival (P<0.001, Table 2) in comparison with patients with
stages II and III at the time of the initial diagnosis.
In regard to gender no significance for overall and recurrence-

free survival could be demonstrated.
Because of the long period of observation we divided the

patients in 3 groups, 1993 to 2005, 2006 to 2009, and 2010 to
2015, the comparison showed no significant difference between
the groups for recurrence-free survival and overall survival
(Fig. 1F).
In the group of head/neck mucosal melanomas, in which the

major part of the adjuvant radiation took place, a significant
advantage (P=0.02) toward the prevention of local recurrences
was shown (Fig. 2).
As expected the multivariate analysis (Table 3) showed a high

statistical significance for the tumor-stage at time of the initial
diagnosis in terms of recurrence-free survival (P<0.001). Also
age younger than 60 was correlated with a significant recurrence-
free survival benefit (P=0.03). In contrast the localization of the
primary did not reach any independent prognostic significance.
3

3.4. KIT/BRAF mutations

A molecular analysis of the KIT-gene was performed in 62 of the
patients studied. A total of 7/62 (11.3%) of the patients had a KIT
mutation, 5 in exon 11 (once each 579del, K550N, W557R,
twice L576P), 1 in exon 13 (K642E), and 1 in exon 18 of the KIT-
gene (I841V). The analysis for 36 patients was done in our own
laboratory (exons 9, 11, 13, 17, and 18), 6 of them showed a KIT-
mutation. These results were already described in detail.[12]

Within the TEAM-study (Tasigna Efficacy in Advanced
Melanoma) the KIT-exons 9, 11, 13, and 17 were analyzed in
6 further patients, all 6 patients did not show amutation. Another
20 analyses were done during routine diagnostics employing
Sanger-Sequencing of the exons 9, 11, and 13, which revealed a
K642E-mutation in 1 patient. In regard to localization of the
primary tumor KIT-mutations were shown in 2/27 (7.4%)
patients in the head/neck region, 2/16 (12.5%) anorectal, and 3/
19 (15.8%) in the FGT.
A BRAF V600EMutation was demonstrated in 2/57 (3.5%) of

the patients, one each in the anorectal and head/neck-group.

3.5. Targeted therapy and therapy with checkpoint
inhibitors

Four patients were treated with targeted therapies, patients 1 to 3
with imatinib due to a KIT-mutation in exon 11 or 13. Patient 1
achieved a short-term partial remission (PR), patient 2 a short-
term stable disease (SD) (Table 4).
Patient 4 (Table 4) is a male patient with a metastasized

anorectal melanoma harboring a BRAF mutation. Therapy with
ipilimumab yielded in a PR for 6 month, subsequent vemur-
afenib-therapy resulted in a PR for another 5 month. Reexpo-
sition first with ipilimumab then with vemurafenib did not lead to
any further tumor control.
Besides these patients 6 other patients were treated with

ipilimumab (Table 4), one of those had an SD for 4.5 months.
Seven patients received programmed disease-1 (PD-1)-checkpoint
inhibitors (Table 4), in 2 patients a PR lasting 366+ and 240+
days was achieved.
4. Discussion

Mucosal melanoma is disease of advanced age, among our
patients the median age over all 3 groups was 66 years
corresponding well to the spectrum described in the literature
ranging from 60 to 75 years.[8,13–17]

The gender distribution with 57% female patients was
consistent with other observations and can be explained by
the patients with melanoma in the FGT.[15,18] As described in the
literature male patients suffered more often (69%) from mucosal
melanomas in the head/neck region.[16] Anorectal melanomas
showed a fairly balanced gender distribution with 53% male

http://www.md-journal.com


Figure 1. Kaplan–Meier analysis of survival in regard to the location of the tumor (A and B), tumor grade at time of 1st diagnosis (C and D), age (E), and different time
frames (F).
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patients in our study in contrast to the literature where mostly a
higher ratio of male patients is described.[16,19]

An SLN biopsy is particularly possible if lymph drainage into
peripheral lymph stations is expected, for example, distal the
linea dentata for anal melanomas[20] or vulvar melanomas in the
FGT.[21] In individual cases SLN biopsy is described even for
mucosal melanomas in the head/neck region.[19] Contrary to
cutaneous melanomas the SLN is not established as a prognostic
factor in mucosal melanoma. For having a poor prognosis in
respect of distant metastasis a complete regional lymph node
dissection following a positive SLN is discussed controversial-
ly.[20,21]

During follow-up 79% of the patients had a recurrence,
especially mucosal melanomas in the head/neck region demon-
4

strated a short recurrence-free survival time with a median of 10
months. In our study 64% of the patients died during follow-up,
the 5-year survival rate was 26.3%, which is slightly lower than
indicated in the literature with 5-year survival rates of 32.4%,[22]

34%,[15] and up to 55.8%.[23]

In line with expectations, the tumor-grade is an important
prognostic factor as described in the literature.[17,22]

In our study, the age with a threshold value of 60 years was an
additional important prognostic factor. In the literature age is
described as a prognostic factor for either mucosal melano-
mas[14,22] and skin melanomas.[24]

A better prognosis for tumors in the FGT became apparent in
our univariate analysis but could not be confirmed in the
multivariate analysis. Mehra et al[23] could also show a better



Figure 2. Impact of adjuvant radiation on the way of metastazation for 30 patients with mucosal melanoma in the head/neck region. (2 Patients with severe distant
metastazation at the time of the initial diagnosis were not included).
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prognosis for vulvar melanomas in comparison to other
localizations of the primary tumor.
Local recurrence occurred notably in patients with the primary

tumor in the head/neck region, which had not undergone
adjuvant radiotherapy, among the adjuvant group the local
tumor control was significantly better.
Some studies already have shown that adjuvant radiation of

mucosal melanomas in the head/neck region can reduce the risk
of local recurrence from 33%–83% to 0%–56%.[19] Another
study could demonstrate that at least 54 Gray should be applied
to have a positive effect.[25]

For KIT-mutations we could show a higher rate in mucosal
melanomas in the FGT (15.8%) in comparison to the other 2
groups, head/neck (7.4%) and anorectal (12.5%). This is
consistent with a recent publication that outlined the highest
rate of KIT-mutations for vulvovaginal melanomas (35%)
followed by anorectal melanomas (25%) and mucosal melano-
mas in the head/neck region (10%).[26]

In our patient collection, the treatment with imatinib showed 1
short-term SD and 1 short-term PR in 2 of 3 patients with KIT-
mutations in exon 11 and 13, respectively (Table 4).
In the literature, several case series describe an objective

response in 16% to 30% of the patients treated imatinib, the
median time for recurrence-free survival was about 3 months,
with major benefit for patients with mutations in exon 11 and
13.[27–29]

In a case series with 7 patients with mucosal melanomas and
KIT-mutations in exon 11 or 13 sunitinib showed a response in
3 cases.[30]
Table 3

Multivariate analysis of the prognostic factors (Cox proportional haz

Parameter (overall survival)

Grade at initial diagnosis I versus II+ III
Age <60 years versus ≥60 years
Localization FGT versus anorectal+head/neck

Parameter (recurrence-free survival)

Grade at initial diagnosis I versus II
Age <60 years versus ≥60 years
Localization FGT versus anorectal+head/neck

CI= confidence interval.

5

A reason for the relative poor response to KIT-inhibitors could
be a concurrent NRAS-mutation, which are described in patients
with KIT-mutations.[29] This results in activation of the pathway
downstream of KIT, thus it is advisable to rule out NRAS-
mutations before using a KIT-inhibitor.
BRAF-mutations are described in mucosal melanoma. In our

cohort 3.5% of the patients examined displayed a BRAF-
mutation, in the literature the values differ from 3.6%,[31] 6%[32]

up to 11.1%,[33] and 16.5%.[34] Little is published on the
response of targeted therapies in BRAF positive patients with
mucosal melanomas, the response in our patient suggests that this
is possible.
For the use of ipilimumab for the treatment of metastatic

mucosal melanoma there are case studies mostly on pretreated
patients. In a series of 30 patients (76% of which with the dosing
of 3mg/kg bodyweight, 24% with 10mg per/kg) 1 patient
responded with a complete remission, 1 patient with a PR, and 5
patients with an SD.[35] In a series of 71 patients in the Italian
“early access program” a response rate of 12.5% and a 36% rate
of SD was observed.[36]

On the use of PD-1 inhibitors in mucosal melanomas there are
individual case reports.[37–39] A pooled analysis of mucosal
melanomas in a variety of trials using nivolumab (n=86),
nivolumab plus ipilimumab (n=35), or ipilimumab (n=36)
provided evidence for an effect of nivolumab in mucosal
melanomas.[40] The median progression-free survival and
response rates were 2.96 months and 23.2% for nivolumab,
5.85 months and 37.2% for nivolumab plus ipilimumab, and
2.69 months and 8.3% for ipilimumab, respectively. This
ard).

Hazard ratio 95% CI P

0.63 0.34 1.17 0.14
0.61 0.32 1.16 0.13
0.62 0.31 1.24 0.18

Hazard ratio 95% CI P

0.31 0.16 0.60 <0.001
0.51 0.28 0.95 0.03
0.69 0.37 1.30 0.26
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Table 4

Therapy with targeted therapies and checkpoint inhibitors.

Patient no.
Therapy
(mutation)

Initial diagnosis –

start therapy,
months

Therapy
duration,

days Response Localization

LDH start
(norm <247
Units/L)

Age at start
of therapy Sex

Targeted therapy 1 Imatinib (KIT K642E) 4 93 PR Anorectal 2060 81 m
2 Imatinib (KIT K550N) 14 61 PD Head/neck nv 45 m
3 Imatinib (KIT L576P) 10 77 SD Anorectal 592 79 f
4 Vemurafenib (BRAFV600E) 34 149 PR Anorectal 203 47 m
4 Vemurafenib (BRAFV600E) 44 99 PD Anorectal 220 48 m

Immune therapy 5 Ipilimumab 40 86 PD Head/neck 226 64 m
6 Ipilimumab 34 89 PD FGT 159 57 f
7 Ipilimumab 9 59 PD Anorectal 984 63 m
4 Ipilimumab 27 187 PR Anorectal 333 47 m
4 Ipilimumab 41 93 PD Anorectal 400 48 m
9 Ipilimumab 17 71 PD FGT 207 53 f
10 Ipilimumab 17 131 SD Anorectal 211 80 f
14 Ipilimumab 26 76 PD Head/neck 252 80 m
5 Pembrolizumab 47 84 PD Head/neck 331 64 m
6 Pembrolizumab 45 93 PD FGT 173 58 f
13 Pembrolizumab 135 80 PD Head/neck 328 88 m
8 Nivolumab 10 75 PD Head/neck 308 50 m
11 Nivolumab 45 366+ PR Head/neck 432 66 m
12 Nivolumab 9 85 PD Head/neck 335 51 m
14 Nivolumab 30 240+ PR Head/neck 326 81 m

f= female, FGT= female genital tract, m=male, PD=programmed disease, PR=partial remission, SD= stable disease, LDH= Lactate dehydrogenase, nv=no value.
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corresponds well with our data showing a long-lasting response
in 2/7 patients treated with PD-1 inhibitors.
5. Conclusions

In our study, mucosal melanomas displayed a poor prognosis
with metastasis often being already present at the time of initial
diagnosis.
We could confirm the recommendation for an adjuvant

radiation of the primary tumor region on patients with head/neck
mucosal melanomas in order to significantly lower the risk of
local recurrence.
In case of metastazation considered inoperable targeted

therapies and immunotherapies with checkpoint inhibitors can
be considered. PD-1 inhibitors or their combination with
ipilimumab appear to show the highest response rates and
longest progression-free survival. In case of a KIT mutation,
additional analysis of NRAS is recommended before treating
with a KIT-inhibitor. In the rare event of a BRAF V600mutation,
targeted therapy analogous to cutaneous melanomas is recom-
mended.
The limitations of this study are the small number of patients

and the long period of patient acquisition, in particular the low
number of patients with targeted and immunotherapy treatment.
Therefore, no conclusions with regard to therapy standards can
be achieved.
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