
Abstract. Background/Aim: Identification of predictors of
survival of patients with lower genital tract melanoma
(LGTM) and evaluation of the effectiveness of
immunotherapy. Patients and Methods: Data of twenty
women with LGTM were retrospectively collected. Survival
outcomes were evaluated using the Kaplan–Meier method.
Survival distributions were analyzed using the Log rank test.
Results: Twenty patients with LGTM (6 vaginal/14 vulvar)
were evaluated. Factors significantly affecting Five-year OS
was the stage of the American Joint Committee on Cancer
(AJCC 2017) (I+II: 55.6% vs. III+IV: 25.9%; p=0.030) and
the T-Stage (I+II: 100% vs. III+IV: 7.5%; p=0.280). Factors
negatively affecting Five-year PFS was T-Stage >II
(p=0.005), AJCC stage >II (p<0.001), depth of tumor
infiltration >3 mm (p=0.008), nodal involvement (p=0.013),
distant disease (p=0.002), and resection margins <10 mm
(p=0.024). Nine patients received immunotherapy [median
duration of response (DOR)=4 months]. Three patients
received immuno- and radiation therapy (median DOR of 5
months). Two patients received T-VEC, only one responded.
Conclusion: Surgery has a therapeutic effect in early stage
LGTM. Advanced stages may be treated with
immunotherapy, radiation therapy, a combination of both,
and oncolytic viral immunotherapy. 

Lower genital tract melanomas (LGTM) are extremely rare
tumors, accounting for 5.5% of all vulvar malignancies and
5.3% of all vaginal malignancies (1-3). Originally, vulvar
and vaginal melanomas were considered to be mucosal

melanomas, but recent studies suggest a different molecular
profile. Genetically, vulvar and vaginal melanomas exhibit
c-Kit mutations in more than 20%, while mucosal
melanomas show this only in 8% and cutaneous melanomas
in 3%. NRAS mutations are rare, but BRAF mutations are
present in up to 26%. PD-L1 and PD-1 are expressed in over
50% and 75% of cases, respectively (4).

Pathological predictors for overall survival in vulvar
melanomas are lymph node involvement and mitotic count
whereas in vaginal melanomas tumor thickness and mitotic
count (2-4). Median overall survival for vaginal melanomas
is as low as 19 months compared to 53 months in vulvar
melanomas. This may reflect the advanced stage of vaginal
melanomas at initial diagnosis, however, this may also be
due to a different tumor biology (2, 3). So far data regarding
immunotherapy in LGTM are scarce and limited to case
series (5-8). The aim of the present study was to identify
clinical and pathological predictors of progression-free
survival (PFS) and overall survival (OS). Furthermore, we
aimed to describe our experiences with immunotherapeutic
interventions in recurrent and advanced LGTMs. 

Patients and Methods 
This is a retrospective study on patients with LGTMs treated at the
Gynecologic Oncology department and at the Oncologic
Dermatology Department of the University Hospital, Bonn,
Germany between January 2007 and September 2020. This study
was conducted in accordance with the standards of the local ethics
committee of the medical faculty of the Rheinische Friedrich
Wilhelms University, Bonn, Germany (Nr: 532/20). Data of all 20
patients were retrospectively reviewed regarding age, date of
surgery, type of surgery, tumor entity, tumor stage according to the
American Joint Committee on Cancer Classification of 2017 (AJCC
2017), lymph node involvement, resection margins, distant
metastasis, lymphovascular space invasion, depth of tumor
infiltration, BRAF, NRAS and c-Kit mutations and systemic
therapies. The survival analyses for PFS and OS are based on the
Kaplan–Meier method. The log rank test was used to compare
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survival distributions to various clinical factors. All analyses were
performed using Minitab Version 18, Minitab LLC., State College,
Pennsylvania, USA.

Results
Patient characteristics. Between 2007 and 2020, 20 patients
with a median age of 70.5 years (range=47-82 years) were
diagnosed with LGTM. In detail, 14 vulvar melanomas and
6 vaginal melanomas were diagnosed. Two of the 6 vaginal
melanomas also infiltrated into the vulva, 1 melanoma had
grown into the anal mucosa, and 1 patient initially presented
with a urethral melanoma which later metastasized into the
vagina (Table I), 1 patient had a BRAF mutation, 1 patient
had a NRAS mutation and 4 patients had c-Kit mutations. 

Recurrence and survival data. Table II shows the clinical
parameters that significantly affected the 5-year DFS and 5-
year OS. Table III shows the 3 factors that significantly
affected the 5-year DFS only. No significant influence on
DFS and OS was found for the resection status (R1 vs. R0),
the age of the patients, the location (vulvar vs. vaginal), the
time to first recurrence, and whether the patients were treated
adjuvantly. Median OS was 56 months and median PFS was
12 months. A total of 15 patients relapsed, 1 patient
experienced 7 relapses, 1 patient experienced 5 relapses, 2
patients experienced 4 relapses, 1 patient experienced 3

relapses, 5 patients experienced 2 relapses, and 5 patients
experienced one relapse. Only 5 of 15 relapsed patients are
still alive. Five patients are alive without relapse (range=14-
76 months). All 5 had a tumor infiltration of less than 3 mm.
Figure 1 shows the number of recurrences and the time
intervals between recurrences of all 15 recurrent patients.
Figure 2 shows the 5-year OS and PFS.

Immunotherapy. Of 15 patients with relapsed disease, 9 were
treated with immunotherapy in different lines. Two out of
these patients additionally received Talimogene
laherparepvec (T-VEC). Table IV shows the details of local
and systemic treatment of the 9 patients who also received
immunotherapy. The observed duration of response (DOR)
to immunotherapy varied widely in our cohort. In first line
the DOR was 3 and 4 months in 2 patients, in the second line
5 to 11 months in 4 patients, in the third line 1 to 38 months
in 4 patients, in the fourth line 2 and 4 months in 2 patients,
and in the 5th line 1 month in 1 patient. Four of the 9 patients
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Table I. Pathological parameters.

Parameter                                                        Patients                    %

Vulvar melanoma                                                14                        70
Vaginal melanoma                                                6                        30
M0 at initial diagnosis                                        18                        90
M1 at initial diagnosis                                          2                        10
N- at initial diagnosis                                          10                        50
N+ at initial diagnosis                                         10                        50
T1 at initial diagnosis                                            2                        10
T2 at initial diagnosis                                            2                        10
T3 at initial diagnosis                                            3                        15
T4 at initial diagnosis                                          13                        65
R0 at first surgery                                                17                        85
R1 at first surgery                                                  2                        10
Tumor thickness >3 mm                                       9                        45
Tumor thickness < 3 mm                                    10                        50
Stage (AJCC 2017) I                                             3                        15
Stage (AJCC 2017) II                                            7                        35
Stage (2017) III                                                    8                        40
Stage (AJCC 2017) IV                                          2                        10
Resection margin 0-5 mm                                     9                        45
Resection margin =10 mm                                    6                        30
Resection margin >10                                           2                        10
Resection margin unknown                                  2                        10
No Resection                                                         1                          5

Table II. Factors significantly influencing the 5-year progression-free
survival (PFS) and the 5-year overall survival (OS).

Factor                                                      5-year PFS                  p-Value

Entire study population                           26.67%                           
T-Stage (T1/T2)                                          100%                        0.005
T-stage (T3/T4)                                          18.7%
Stage (AJCC 2017) I+II                              48%                         0.000
Stage (AJCC 2017) III+IV                          0%

Factor                                                       5 year OS                  p-Value

Entire study population                            41.48%                           
T-Stage (T1/T2)                                          100%                        0.028
T-stage (T3/T4)                                           7.5%
Stage (AJCC 2017) I+II                           55.56%                      0.030
Stage (AJCC 2017) III+IV                       25.93%

Table III. Factors significantly influencing the 5-year progression-free
survival (PFS) only.

Factor                                                     5 year PFS                  p-Value

Depth of infiltration <3 mm                    64.81%                      0.008
Depth of infiltration >3 mm                        0%                              

N0                                                                 50%                         0.013
N1,N2,N3                                                      0%                              
M0                                                             29.63%                      0.002
M1                                                                 0%                              
Resection margin<10 mm                           11%                         0.024
Resection margin >10 mm                          60%                             



are still alive. The survival benefit of immunotherapy ranged
from 1 to 43 months in various lines. Of particular interest
were patient no. 5 and 7. Patient 5 had a superficially
spreading vulvar melanoma with ulcerations according to a
stage IIIC disease (AJCC 2017) and an infiltration depth of
6 mm. At initial diagnosis, she received a dorsal
hemivulvectomy, partial colpectomy and inguinal sentinel
lymphadenectomy. After 11 months she relapsed for the first
time and was treated with a pelvic exenteration. Due to
systemic metastases in the liver, lung, and pleura only 7
months later she was treated with 1 cycle of pembrolizumab
and 3 cycles of ipililumab/nivolumab. Due to an
immunogenic hypophysitis and a pneumonitis, therapy was
discontinued. The follow-up showed a prolonged response
despite therapy discontinuation and so far, the patient has not
received any further therapy and has now remained stable for
38 months. Patient 7 had a superficial spreading melanoma
of the vulva in stage IIC (AJCC 2017) with an infiltration
depth of only 1.2 mm. Despite multiple surgeries, no clear
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Figure 1. Survival time and number of recurrence of all relapsed patients.

Figure 2. Five-year overall and progression-free survival.



microscopic margins could be achieved. The patient refused
exenterative procedures. Aldara was applied for several
weeks. Only after 32 months the patient relapsed. After 7
doses of pembrolizumab, the patient remained alive until
now without further progression or therapy. 

Talimogene Laherparepvec. Two patients were treated with
T-VEC. In detail, patient 2 was diagnosed with an
anovaginal melanoma with liver metastases according to a
stage IV disease (AJCC 2017). First line immunotherapy
with 4 cycles of ipililumab and nivolumab resulted in
immune-mediated hepatitis. As there was only locoregional
disease progression and severe dyschezia, palliative
radiotherapy with 5×5 Gray for the anovaginal region was
started and 7 cycles of pembrolizumab were added. Due to
a hepatic progression, ipililumab/nivolumab was reinduced
but had to be discontinued due to immune-mediated
hepatitis. While hepatic metastases remained stable, the
patient progressed locally. To overcome this local resistance
T-VEC was injected intratumorally 5 times every other week
without remarkable tumor regression. Due to further local
and hepatic progression after the 5th time of T-VEC,
Pembrolizmab was reinduced and tumor embolization for
palliation was started. Finally, the patient was selected for
the Lipo-Merit trial (NCT02410733). 

Patient 3 was treated with 12 intratumoral T-Vec injections
due to local vaginal progression, but with stable nodal
disease after 8 months of pembrolizumab (12, 13). With 12
intratumoral T-Vec injections every other week, the local
tumor decreased significantly. The third and fourth

progression was treated with pembrolizumab and imatinib,
respectively, for a druggable c-Kit mutation. The
reintroduction of T-VEC due to a new local progression was
without benefit. Ipililumab and nivolumab as well as
palliative percutaneous radiotherapy successfully stopped
local progression. Immunotherapy had to be discontinued
after 4 cycles due to immune mediated colitis, hepatitis and
Addison disease. Currently, the immunotherapy is paused. 

Safety. With regard to safety, there were no adverse events
during treatment with T-VEC. Dose-limiting immune-related
adverse events were observed in 4 patients. One patient with
hepatitis, one patient with colitis, hepatitis, and hypophysitis,
one patient with pneumonitis, and hypophysitis, and one
patient with colitis. Two out of those 4 patients had received
a combination therapy.

Discussion

Data on LGTMs are scarce. About one third of the patients
will present with regional lymph node metastasis or even
distant metastasis at initial diagnosis (2). Predictors for PFS
are supposed to be c-Kit mutations, lymphovascular space
invasion, Breslows thickness, and mitosis. To date, the GOG-
71 study is the only prospective study on vulvar melanoma
that concluded that AJCC-stage is the best predictor for OS
(9). The AJCC stage and the T- stage represented the only
predictors for the 5-year survival in our cohort. Depth of
tumor infiltration, nodal involvement, distant metastasis, and
resection margins were the only predictors of PFS. A c-Kit
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Table IV. Details of local and systemic treatments and times to recurrences.

Pat.         1st T        Time to        2nd T          Time to       3rd T         Time to       4th T       Time to          5th T             Time to                 Follow-up 
                                 1st R                               2nd R                             3rd R                           4th R                                   5th R                       status
                              (months)                         (months)                       (months)                     (months)                             (months)                   1…alive
                                                                                                                                                                                                                    2…died of disease
                                                                                                                                                                                                                         (month since 
                                                                                                                                                                                                                      initial diagnosis)

1            S/5xN            3             7x P/R              5            2xDac                                                                                                                          1 (12)
2            4xI+N            4             7x P/R              5              1xN               1         5x T-VEC         3            7P+Embo              4                           2 (24)
3                S                 4          LNE+8xP           8        12xT-VEC          6              3xP              2               4xIma                 3                           1 (48)
                                                                                                                                                                    3xT-VEC
4            S+INF            4          Dac+LNE           2              3xI                2          3xC/Pac          3                   R                                                  2 (24) 
5                S                11                S                   7            1xP->                                                                                                                          1 (56)
                                                                                          3xI/N
6            S+INF           12                S                   3              INF               3                S                3                 1xI                    1                           2 (29)
7         S+Aldara         32              7x P                                                                                                                                                                  1 (43)
8                S                37             None               7          2xDac->           8          2xEmbo                                                                                   2 (56)
                                                                                             3xI                               /2xP
9            S+IFN           78          S+3xI+R                                                                                                                                                              2 (84)

S: Surgery; N: nivolumab, I: ipililumab; INF: interferon alpha; Dac: dacarbazin; P: pembrolizumab; Ima: imatinib; C/Pac: carboplatin/paclitaxel;
Embo: embolisation; R: radiation; T-Vec: talimogene laherparepvec.



mutation was observed in 4 patients without impact on OS
and PFS. All 5 patients without relapse were characterized
by an early AJCC stage, an early T-stage, no adjuvant
therapy, and an infiltration depth of less than 3 mm. 

Surgery remains the first choice in early melanomas.
However, in advanced melanomas surgical margins of 1-2
cm are difficult to achieve in this region (2, 3).

The exact role of pelvic exenterations remains inconclusive.
In our cohort 3 patients had received a pelvic exenteration and
relapsed after 3 to 6 months. Two more patients would have
been eligible for pelvic exenteration but declined this option.
Both patients survived so far and relapsed after 8 months and
36 months, respectively. Due to the lack of data about long
term survivorship after pelvic exenteration it seems reasonable
to consider alternative options (10, 11). 

In one patient local resistance to systemic immunotherapy
was overcome by T-VEC injections (12, 13) Unfortunately,
in another patient almost no response to T-VEC was
observed. The phase III OPTIM trial in patients with
unresectable cutaneous and subcutaneous melanoma stage
IIIB-IV M1c showed a complete responses to T-VEC in 16%
of patients with an objective response rate of 31.5% and a
median time to complete response of 8.6 months (14). This
fits well with our patient who had 6 months to complete
local response to treatment. The combination of
pembrolizumab and T-VEC due to the lack of effects of T-
VEC on visceral metastases demonstrated promising results
in the phase Ib/III MASTERKEY-265 trial (NCT02263508)
without dose limitation or additional toxicity (15). So far,
there are no further data on T-VEC injections for mucosal
melanoma or LGTMs.

In addition, 3 patients were treated with the combination
of immunotherapy and local percutaneous radiation. In 2
patients the DOR was 5 months and 1 patient died after 6
months. All 3 were treated with this combined therapy
within their second relapse. Schiavone presented 4 cases of
combined immunotherapy and radiotherapy with a DOR of
9 months, 16 months, 20 months, and 38 months. Only 1
patient died after 16 months (7). Response rates to immune
checkpoint inhibitors in mucosal melanoma are considered
as low as 23%-37.1% (8, 16). So far, there is no study that
examines the role of immunotherapy specifically in LGTM.
The pooled data from 6 studies identified 86 patients with
mucosal melanoma receiving nivolumab and 35 patients
with mucosal melanoma receiving ipililumab and
nivolumab. While the combination increased efficacy, it also
increased toxicity (8). Therapy-limiting toxicity was
observed in our cohort in 4 out of 9 patients treated with
immunotherapy. Only 2 of these 4 patients had received a
combination therapy. Nevertheless, it remains doubtful
whether this pooled analysis of mucosal melanomas also
represents LGTM, since different molecular profiles of
vulvovaginal melanomas with high PD-L1 and PD-1

expression are being proposed (4). Data on the role of
immunotherapy within the adjuvant setting is limited to case
reports and case series of mostly unresectable melanomas
(6, 7). The DOR in our 9 patients varied widely even in
different lines, which probably reflects a large tumor
biological diversity of LGTMs. Despite the proposed
decreased response to immunotherapy for mucosal
melanoma, one patient with a vaginal melanoma with a
DOR of more than 38 months could be observed beyond her
treatment period. This is especially noteworthy as vaginal
melanomas are not considered to be chemosensitive with
overall survival rates of 22.2 month without the use of
immunotherapy (17). Limitations of the present study are its
retrospective nature, the small sample cohort and the
heterogeneity of treatment lines.

Conclusion

LGTMs represent aggressive tumors with a worsening
prognosis as T-stage and stage according to AJCC 2017
increase. In early stages the surgery has a therapeutic effect.
In advanced stages, immunotherapy, radiotherapy, the
combination of both, and oncolytic viral immunotherapy are
therapeutic options in place of pelvic exenteration.
Immunotherapy has the potential of a long DOR, even in the
metastatic situation. An international register would be
helpful to gain more understanding of this rare disease. 
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