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Abstract

Objective
To identify clinicopathological characteristics, treatment patterns, clinical outcomes and 
prognostic factors in patients with vulvar melanoma (VM).

Materials & methods
This retrospective multicentre cohort study included 198 women with VM treated in eight 
cancer centres in the Netherlands and UK between 1990 and 2017. Clinicopathological 
features, treatment, recurrence, and survival data were collected. Overall and recurrence-
free survival was estimated with the Kaplan-Meier method. Prognostic parameters were 
identified with multivariable Cox regression analysis.

Results
The majority of patients (75.8%) had localized disease at diagnosis. VM was significantly 
associated With high-risk clinicopathological features, including age, tumour thickness, 
ulceration, positive resection margins and involved lymph nodes. Overall survival was 48% 
(95% CI 40–56%) and 31% (95% CI 23–39%) after 2 and 5 years respectively and did not 
improve in patients diagnosed after 2010 compared to patients diagnosed between 1990 
and 2009.Recurrence occurred in 66.7% of patients, of which two-third was non-local. In 
multivariable analysis, age and tumour size were independent prognostic factors for worse 
survival. Prognostic factors for recurrence were tumour size and tumour type. Only the 
minority of patients were treated with immuno- or targeted therapy.

Conclusion
Our results show that even clinically early-stage VM is an aggressive disease associated 
with poor clinical outcome due to distant metastases. Further investigation into the genomic 
landscape and the immune microenvironment in VM may pave the way to novel therapies to 
improve clinical outcomes in these aggressive tumours. Clinical trials with immunotherapy 
or targeted therapy in patients with high-risk, advanced, or metastatic disease are highly 
needed.
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Introduction

Mucosal melanomas (MM) are a rare clinical entity and comprise less than 2% of total 
melanomas. [1] Primary MM arise from melanocytes located in mucosal membranes lining 
the respiratory, gastrointestinal, and urogenital tract. Compared with cutaneous melanomas 
(CM) (80%), MM have a poor five-year survival of only 25%. [2] About 18-40% of MM originate 
from the vulvar region. [3] Vulvar melanoma (VM) is the second most common malignancy 
of the vulva, after squamous cell carcinoma, but is still rare with an incidence of 0.1 per 
100,000 females per year. [4] Although VM arises on the hairy and glabrous skin of the 
vulva, it is mostly described as MM due to its location and continuity with vaginal mucosa. 
[5,6] Because of the low incidence of VM, large studies are scarce, and treatment of the 
disease remains difficult. Recurrence rates lie between 42-70%, with a reported disease-
free survival ranging between 12 and 63 months. [5] The reported 5-year survival rates 
vary between 24% and 79%. [5] Most women diagnosed with VM are postmenopausal and 
presentation is usually delayed due to the anatomic location which contributes to the poor 
prognosis. [5, 7]

Surgical treatment in the vulvar area and a high risk of recurrent disease present major 
clinical challenges in the treatment of patients with VM. [8] Clinical guidelines for VM have 
been based on evidence and recommendations for CM. [9] In addition, gynaecologic 
oncologists who treat VM, are influenced by the surgical management principles for the 
more common squamous cell carcinoma of the vulva. Therefore, consensus guidelines 
regarding type of surgery, optimal surgical margins, groin treatment and adjuvant therapy 
for VM, do not exist. 

The introduction of effective immune- and targeted therapies in 2011 has significantly 
improved survival in advanced CM, however, the prognosis of patients with advanced MM 
has not changed. [10] A possible explanation might be the pathogenesis of MM, which 
seems to differ from that of cutaneous melanoma. [11, 12] It has been shown that MM have a 
different molecular signature than CM by lacking BRAF and NRAS mutations and harbouring 
KIT mutations. [13-15] KIT mutations were shown to be the highest in VM (22%) compared 
with other MM subtypes (8.8%). [14] So far only a few studies describe treatment outcomes 
of immune- and targeted therapy in VM.

The identification of clinicopathological characteristics and prognostic factors is important 
to develop clinical guidelines and define patients who may benefit from adjuvant or novel 
treatments. It remains uncertain whether the poor prognosis of VM is due to the usually more 
progressed disease at initial diagnosis or to the biologically more aggressive behaviour. 
Until now, prognostic factors in VM are not well established and most studies included small 
patient numbers.
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The aim of this study was to investigate the clinicopathological characteristics in relation to 
clinical outcome, survival and recurrence rates in a large cohort of patients with VM treated in 
melanoma referral centres in the Netherlands and UK over a 27-year period. Furthermore, we 
summarized treatment outcomes in patients who received immune- and targeted therapies.
 

Methods

2.1. Study design and patients
A retrospective evaluation of patients diagnosed with primary VM at five academic medical 
centres in the Netherlands and three melanoma treatment hospitals in the UK was performed. 
Clinical, histopathological, and treatment data of all patients diagnosed between January 
1990 and December 2017 in the Netherlands and between January 2000 and December 
2017 in the UK were obtained from the medical records. This study was approved by the 
Dutch medical ethics committee (reference number G18.046) and HRA (Health Research 
Authority) in the UK (REC reference 19/HRA/0070). Data collection and storage was carried 
out according to the guidelines of the ethics committees of the corresponding hospitals.

2.2. Clinical and histopathological characteristics and treatment outcomes 
Inclusion criteria were pathologically confirmed primary VM and age ≥18 years. Patients 
of whom clinical data or pathology reports were missing were excluded from this study. 
Patient demographics including age at diagnosis, primary tumour characteristics, treatment 
details, adjuvant therapy, the site and date of any recurrences or metastases, and follow up 
data were obtained from all patients. Adjuvant treatment included re-excision, radiotherapy, 
chemotherapy, immunotherapy or targeted therapy. For patients treated with immune- or 
targeted therapy, the best overall response rate (BORR) was defined following the RECIST 
1.1 guideline. [16] Recurrence was defined as a pathologically or radiologically confirmed 
recurrence after a disease-free period. Local recurrence was defined as any recurrence on 
the vulva and a regional recurrence was defined as lymph node metastasis in the groin(s). 
Locoregional recurrence refers to concurrent local and groin recurrence. Distant recurrence 
was defined as any recurrent disease beyond the vulva or the groins with or without the 
presence of a local or regional recurrence. Date of last follow-up was defined as the last 
contact with a gynaecologist or oncologist or the date of death. Follow-up was completed 
until December 2019. 

Histopathological data that were collected from the pathology reports included tumour 
type, tumour size, tumour thickness (Breslow), ulceration, mitotic activity, microsatellitosis, 

regressive changes, angiolymphatic involvement, margin status, lymph node involvement 
and mutation status (BRAF, cKIT, NRAS, GNAQ). All patients were classified according to the 
AJCC version 2009 (7th edition) staging system (S1). [17] Since this is a retrospective study, 
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all cases before 2009 have been re-classified according to this staging system. 

2.3. Statistical analysis 
Normally distributed continuous data were reported as means with standard deviations 
and skewed distributions as medians with interquartile ranges. Percentage calculation was 
based on the number of available observations. Differences between descriptive variables 
were tested with the Chi-square test, the Fisher’s exact test, the independent T-test or the 
Mann-Whitney U test.

Overall survival (OS) percentages were derived from the analysis of the time in months from the 
date of initial diagnosis until death or last follow-up. Recurrence-free survival (RFS) percentages 
were derived from the analysis of the time in months from the date of initial diagnosis until 
recurrence or last follow-up. OS and RFS were calculated and plotted using Kaplan Meier 
analysis. The log rank test was used to compare OS and RFS between the groups. Prognostic 
factors for OS and RFS were identified with univariable and multivariable analysis using Cox 
regression analysis. Univariate preselection of variables was used to build a multivariable 
model for overall and recurrence-free survival. To deal with missing data of possible predictors, 
we imputed for data used in the multivariable cox regression analysis, which were assumed 
to be missing ‘at random’. Missing covariates for the Cox regression model were imputed and 
summary estimation was done according to Rubin’s rules. [13] An imputation model was built 
with age, location on the vulva, lymph node involvement, Breslow thickness and diameter of 
the tumour. All p-values were two-sided, and a p-value of < 0.05 was considered statistically 
significant. Statistical analysis was performed using SPSS version 25.0 (IBM).

Results

3.1 Patients and tumour characteristics
Two-hundred twenty-three cases were assessed for eligibility and 198 cases were included 
in this study (S2). The clinical and histopathological characteristics are presented in Table 
1. Median age at diagnosis was 72 years (IQR 61-78). In most cases (156 of 198, 78.8%), 
the main symptoms were bleeding, pain, or pruritis. The interval between first signs and 
diagnosis ranged from 1 to 55 months, with a median of 4 months. Of the overall study 
group, 150 (75.8%) patients were diagnosed with clinically localized disease (AJCC stage 
IA-IIC), 24 (12.1%) with regional disease (AJCC stage III), and 16 (8.1%) with distant disease 
(AJCC stage IV), and in 8 (4.0%) the stage of disease was undetermined.
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Table 1. Clinical and histological characteristics of VMM
Clinical characteristics N = 198 (%)

Age at diagnosis [years, IQR]  72 [61;78]

Symptoms at presentation

Yes 156 (78.8)

No 25 (12.6)

Unknown 17 (8.6)

Location on the vulva

Unilateral 140 (70.1)

Clitoris 33 (16.7)

Multifocal 22 (11.1)

Missing 3 (1.5)

Pathologic T stage

T1 14 (7.0)

T2 10 (5.1)

T3 39 (19.7)

T4 116 (58.6)

Tx 19 (9.6)

AJCC stage (2009)

Stage IA 7 (3.5)

Stage IB 11 (5.6)

Stage IIA 11 (5.6)

Stage IIB 43 (21.7)

Stage IIC 78 (39.4)

Stage III 24 (12.1)

Stage IV 16 (8.1)

Unknown 8 (4.0)

Breslow thickness (median) [mm, IQR] 7.0 [3;14]

Tumour size (median) [mm, IQR] 20.0 [10;30]

Melanoma subtype

Superficial spreading 73 (36.9)

Lentiginous 8 (4.0)

Nodular 71 (35.9)

Unclassified 8 (4.0)

Missing 38 (19.2)

Ulceration

Yes 132 (66.7)

No 30 (15.2)

Missing 36 (18.2)

Mitotic activity 

Yes 120 (60.6)

No 11 (5.6)

Missing 67 (33.8)

Microsatellitosis 

Yes 20 (10.1)
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Table 1. (Continued.)

Clinical characteristics N = 198 (%)

No 81 (40.9)

Missing 97 (49.0)

Angiolymphatic involvement 

Yes 41 (20.7)

No 63 (31.8)

Missing 94 (47.5)

Regressive changes

Yes 20 (10.1)

No 48 (24.2)

Missing 130 (60.1)

Mutation status  

Not analysed 155 (78.3)

Analysed 43 (21.7)

No mutation 29 (67.4) a

BRAF 2 (4.7) a

KIT 7 (16.3) a

BRAF+ KIT 1 (2.3) a

NRAS 2 (4.7) a

GNAQ 1 (2.3) a

Tp53 1 (2.3) a

Recurrenceb

Yes 120 (66.7)

No 67 (33.3)

Missing 11 (5.6)

Location of first recurrence (n=114)

Local 40 (35.1)

Locoregional 16 (14.0)

Regional 25 (21.9)

Distant 33 (29.0)

Missing 6 (5.0)

Median time to first recurrence [months, IQR] 11 [6,25]

Location of second recurrence (n=57)

Local 7 (12.3)

Locoregional 2 (3.5)

Regional 3 (5.3)

Distant 45 (78.9)

Median time from first to second recurrence [months, IQR] 8 [4,16]

a of the analysed patients
b of the surgically treated patients
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The majority of the patients (58.6%) presented with stage T4 (i.e., thickness > 4 mm) tumours. 
The most common tumour types were superficial spreading melanoma (SSM) (n=73; 36.9%) 
and nodular malignant (NM) melanoma (n=71; 35.9%). The median tumour thickness was 7 
mm (IQR 3-14) and the median tumour size 20 mm (IQR 10-30). Ulceration and mitosis were 
present in 132 (66.7%) and 120 (60.7%) of the cases. Angiolymphatic involvement, regressive 
changes, and microsatellitosis were reported in the minority of the tumours. Mutational 
analysis was performed in only 43 of the 198 patients (22%). The frequency increased from 
8% to 42% in patients diagnosed between 1990-2009 and 2010-2017 (Table 1, S3). In 67.4% 
of the tumours analysed, no potentially targetable mutation was found. KIT mutations were 
most frequently detected (18.6%), followed by mutations in BRAF (7%) and NRAS (4.7%). 

The majority of patients (n=180; 90.9%) underwent primary surgical resection with curative 
intent (Table 2). 128 of 180 (71.1%) of these patients had negative histological margins whereas 
in 37 (20.6%) patients the resection margins were positive; in the remaining 15 (8.3%) the 
margin status was unknown. Re-excision was performed in 65 (36.1%) of the patients of 
which 18 had positive margins and 47 had close margins (data not shown). 

In 74 patients (37.4%) nodal surgery was performed at the same time of the local treatment. 
Sentinel lymph node (SLN) biopsy was performed in 49 patients (27.2%), and 10 (5.6%) 
patients had a SLN subsequently followed by a full inguinofemoral lymphadenectomy (IFL). 
Twenty-one patients (11.7%) underwent an elective IFL and 4 (2.2%) patients had lymph node 
dissection. 

Adjuvant treatment was given in 15 of 180 (8.3%) patients after primary surgery. Seven women 
received local radiotherapy on the vulva, three women radiotherapy on the groin(s) and 
three women both local and groin radiotherapy. Two patients were treated with systemic 
therapy of which one with chemotherapy and one with immunotherapy (Pembrolizumab). 
The clinical and histopathological characteristics of patients diagnosed between 1990 
and 2009 did not significantly differ compared to patients diagnosed between 2010 and 
2017, although the latter had slightly more patients with stage III/IV disease (S3). In addition, 
patients diagnosed between 2010 and 2017 underwent more often a SLN biopsy and 
palliative treatment (S4).

Recurrences were treated with many different treatment modalities (S5). Local recurrences 
were primarily treated with local surgery, either alone or combined with local radiotherapy. 
The most common treatment of a regional recurrence was either an IFL alone or combination 
of IFL with radiotherapy. Treatment of locoregional recurrences varied greatly and were 
often a combination of therapies. The most common treatment of distant metastatic disease 
was symptomatic treatment, with palliative radiotherapy or local excision of metastasis. 
Twenty-one of 78 patients (27%) with distant metastases received immunotherapy. 
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Table 2. Treatment characteristics of VMM
Treatment characteristics N = 198 (%)

Treatment modality

Surgery 165 (83.3)

Surgery plus adjuvant therapy 15(7.6)

Other 9 (4.5)

       Radiotherapy of vulva 3 (1.5)

       Radiotherapy of vulva + immunotherapy 1 (0.5)

       Radiotherapy of metastasis 1 (0.5)

       Neoadjuvant immunotherapy + palliative resection 1 (0.5)

       Elective lymph node dissection 1 (0.5)

       Immunotherapy 2 (1.0)

Unknown 3 (1.5)

No treatment 6 (3.0)

Type of surgical treatment of primary tumour (n=180)

         Wide local excision 156 (78.8)

         Hemivulvectomy 11 (5.6)

         Radical vulvectomy 8 (4.1)

         Radical vulvectomy and vaginectomy 5 (2.5)

LN involvement a

   Positive 29 (14.6)

   Negative 76 (38.4)

   Not assessed 93 (47.0)

Lymph node treatment 

  Not conducted 88 (48.9)

  SLN 49 (27.2)

  SLN + IFL 10 (5.6)

  IFL 21 (11.7)

  Lymph node debulking 4 (2.2)

  Radiotherapy 5 (2.8)

  Unknown 3 (1.6)

Resection margins 

Negative 128 (71.1)

       < 10 mm margin 64 (35.5)

       ≥ 10 mm margin 30 (16.7)

           < 2 mm margin 7 (3.9)

       ≥ 2 mm margin 87 (48.3)

     Not specified 34 (18.9)

Positive 37 (20.6)

Unknown 15 (8.3)

Re-excision  

Yes 65 (36.1)

No 113 (62.8)

Unknown 2 (1.1)

a pathologically or radiologically confirmed SLN: Sentinel lymph node biopsy, IFL: inguinofemoral lymphadenectomy
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3.2 Clinical outcomes 
Clinical follow-up ranged from 1 – 272 months (median 31 months), with 141 deaths at the 
time of data collection. Three patients were lost to follow up. A recurrence occurred in 120 
(66.7%) of the surgically treated patients, at a median of 11 months (IQR 6-25 months) (Table 
1). Location of the first recurrence was local, regional, locoregional or distant in respectively 
35.1%, 14%, 21.9% and 29%, suggesting occult metastasis at time of primary surgery in the 
majority of the patients. A second recurrence occurred in 57 of 120 patients at a median of 
8 months. The second recurrence was local in 7 patients, regional in 3, locoregional in 2 
and distant in 45 patients (78.9%; 95% CI 68.4-89.5). 

The estimated median OS for patients diagnosed with VM was 33 months (95% CI 25-40). 
Estimated cumulative OS was 48% (95% CI 40-56%) at 2 years, 31% (95% CI 23-39%) at 5 
years and continued to fall, to 9% (95% CI 3-15%), at 10 years (Figure. 1A). The estimated 
RFS for the overall cohort was 41% (95% CI 33-49%), 26% (95% CI 18-34%) and 16% (95% 
CI 6-26%) at respectively 2, 5 and 10 years (Figure. 1B). The estimated median survival 
from recurrence to death for patients with any recurrence was 10 months (local 15 months, 
locoregional 16 months, distant 6 months).

Figure 1. Overall survival and recurrence-free survival. A Overall survival B Recurrence-free survival 
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Figure 2. Overall survival by timeframe and nodal treatment and overall and recurrence-free survival 
by margin status and T stage. A Overall survival by timeframe (1990–2009 vs 2010–2017) B Overall 
survival by nodal treatment (no treatment vs any type of nodal treatment) C Overall survival by margin 
status (positive vs < 10 vs ≥ 10) D Recurrence-free survival by margin status (positive vs < 10 vs ≥ 10) E 
Overall survival by T stage (T1/2 vs T3/4) F Recurrence-free survival by T stage (T1/2 vs T3/4).
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Figure 2. Overall survival by timeframe and nodal treatment and overall and recurrence-free survival by margin status and T stage. A Overall survival by timeframe (1990-2009 vs 2010-
2017)  B Overall survival by nodal treatment (no treatment vs any type of nodal treatment)  C Overall survival by margin status (positive vs < 10 vs  ≥ 10)  D Recurrence-free survival by 
margin status (positive vs < 10 vs ≥ 10)  E Overall survival by T stage (T1/2 vs T3/4)  F Recurrence-free survival by T stage (T1/2 vs T3/4) 
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3.3 Treatment with targeted therapy and checkpoint inhibitors 
Twenty-eight patients were treated with immune- or targeted therapy. (Table 3). Five patients 
with stage IV disease or irresectable stage III disease received immunotherapy as primary 
treatment and 23 patients were treated with immunotherapy for recurrent disease. 
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Twenty-four of 28 patients received checkpoint inhibitors of which eleven (45.8%) had anti 
PD-1, eight (33.3%) had anti-CTLA-4 and five (20.9%) had a combination of both. Seven 
patients were treated with interferon-alpha or interleukin-2 of which 4 combined with 
chemotherapy. Six patients received targeted therapy of whom three a KIT inhibitor, one a 
BRAF inhibitor, one with a MEK inhibitor (AZD6244) and one with a combination of a BRAF 
and MEK inhibitor.

The estimated median survival after start of immune- or targeted therapy was 16 months 
(95% CI 9-23) for patients with immune therapy, 6 months (95% CI 1-10) for targeted therapy 
and 6 months (95% CI 5-7) for cytokine therapy with or without chemotherapy.

The outcomes of these therapies have been depicted as Best Overall Response Rate (BORR, 
Table 3). Of the 11 patients who received anti-PD-1 therapy, six had progressive disease (PD), 
three had stable disease (SD), one had partial response (PR), and one complete response 
(CR). Patients treated with anti-CTLA-4 had PD in 5/8 and SD in 2/8 cases, in one patient the 
BORR was missing. Of the 5 patients who received combination therapy consisting of anti 
CTLA-4 and anti PD-1, one had PD, one had PR, and three had SD. Two patients who were 
treated with ipilimumab discontinued their therapy due to toxicity. Of the six patients treated 
with targeted therapy, one had PD, two had PR and three patients had SD. 

3.4 Prognostic factors of overall and recurrence-free survival
Survival for patients diagnosed between 2010 and 2017 did not significantly differ from 
patients diagnosed between 1990 and 2009 (Figure 2A). Prognostic factors for OS and 
RFS are presented in Table 4 and Figure 2. Univariable analysis showed that tumour 
size, T stage, lymph node involvement, and age were associated with worse OS (Table 
4) as well as the histological variables including mitosis, ulceration, microsatellitosis and 
angiolymphatic involvement. Lymph node treatment was not significantly associated with 
OS (Figure 2B). Tumour size, T stage, lymph node involvement and positive resection 
margins were univariably associated with worse RFS, as well as the histological variables 
including ulceration, tumour type (other vs SSM), microsatellitosis, regressive changes and 
angiolymphatic involvement. Patients with positive margins had a significantly worse RFS 
compared to patients with negative margins. There was a trend seen for the association 
between these factors with OS, however this was not statistically significant. (Table 4, Figure 
2CD). T3/T4 stage was associated with worse OS and RFS compared to T1/T2 stage disease 
(Figure 2EF). Multivariable analysis showed that tumour size and tumour type (other vs SSM) 
were significant predictive factors for RFS, whereas age and tumour size were predictive 
factors for OS.
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Discussion 

To our knowledge this is the largest series of patients with primary VM. In this study we 
show that the prognosis of VM is associated with high-risk clinicopathological features, 
including age, tumour thickness, ulceration, positive resection margins and lymph node 
involvement. The 5-year OS and RFS in our cohort was 31% (95% CI 23-39%) and 26% (95% 

CI 18-34%), respectively. Survival did not improve for patients diagnosed between 2010 and 
2017 compared to patients diagnosed between 1990 and 2009. Although the majority of 
patients (75.8%) had localized disease at diagnosis, two-third of the patients had recurrent 
disease with a median survival (from recurrence to death) of 10 months. Overall, the mutation 
rate in VM was low, although KIT mutations were relatively frequently found. 

The primary treatment for resectable VM without known metastasis is wide local excision 
(WLE) in order to obtain complete resection with negative margins. [18] Current guidelines 
for CM recommend surgical margins of 1-2 cm depending on the tumour thickness. [19] 
Achieving these margins is often a challenge in VM because of anatomical position close 
to the clitoris, urethra or anus, and a large proportion of patients presenting late with locally 
advanced tumours (i.e., tumour thickness > 4 mm). In our study, 78% of patients presented 
with T3/T4 tumours, and median thickness was 7 mm (Table 1). The majority (71%) of surgical 
resections resulted in negative margins, whereas 21% of the specimens had positive 
margins reflecting the challenges surgeons meet during surgery for VM. Our data showed 
a statistically significant difference in RFS but not in OS for patients with positive margins 
compared to patients with negative margins on primary excision (Table 4, Figure 2CD), as 
was shown by others. [7] A possible explanation for this is the increased local recurrence 
risk with involved margins, which may not affect the risk for distant recurrence. Importantly, 
histological margins of >=10 mm were not statistically associated with better OS and RFS 
compared to margins <10 mm (Table 4, Figure 2CD). Also, a histological margin of < 2 mm 
was not statistically associated with worse OS or RFS (Table 4). Therefore, we recommend 
that obtaining tumour-free margins is the primary goal in VM surgery although we did not 
find a clear effect of wide negative margins on long-term patient outcome. This might be 
due to the highly aggressive nature of the disease, although a lower available sample sizes 
for these variables might have attributed as well. 

SLN biopsy is currently considered the standard nodal assessment for CM. Since 2005, the 
preferred approach in patients with CM regarding SLN procedure has very much changed 
from complete lymphadenectomy in case of positive sentinel node to only intervene at the 
time positive nodal disease presents clinically. [20-22] No prospective studies of SLN in 
VM have been performed and are unlikely to become available because of the rarity of the 
disease. In our study, 49% of the surgically treated patients underwent groin treatment at the 
time of primary diagnosis, and 27% had SLN procedure whereas 17% underwent complete 
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full IFL. Lymph node treatment was not associated with better clinical outcomes. This study 
also shows that despite aggressive primary surgery in patients with clinically localized 
disease, still 60% of patients with VM develop metastatic disease with survival of less than 1 
year (Table 1). Together, these data suggest complete local resection is preferable to radical 
surgical treatment in VM as vulvar cancer surgery is associated with serious functional and 
psychosexual impairment. [23] 

As in CM, SLN biopsy in VM may be used to direct adjuvant therapy with high-risk disease. 
Adjuvant treatment is recommended for CM patients with T4 tumours (with or without 
ulceration), T3 tumours with ulceration, or positive lymph nodes because these patients 
are at high risk for recurrence. [24, 25] Our study shows that most VM patients have 
high-risk disease with the majority of patients presenting with T3 of T4 tumours and/or 
ulceration (Table 1, Table 4, Figure 2EF). Primary surgery followed by adjuvant radiation 
therapy has been used to maximize locoregional control in VM. [26] In our study, only 10 of 
180 of patients received adjuvant radiotherapy. Therefore, we were unable to unravel the 
associations of local control and adjuvant radiotherapy, and thus the use of radiotherapy 
alongside conservative surgical approaches requires further study.

Immune checkpoint inhibition (ICI) with anti-CTLA-4 and anti-PD-1 have improved survival 
for unresectable or metastatic CM and are now standard of care for patients with high-
risk (i.e., AJCC stage III and resected stage IV) and advanced (i.e., irresectable stage IIIC 
and IV) CM. [27-30]. The efficacy of anti-CTLA-4 and anti-PD-1 antibodies has not been 
specifically evaluated in larger cohorts of patients with MM and prospective trials in VM 
have not been performed. Although some studies have suggested clinical benefit in MM, 
response rates seem to be lower than in CM. [10] Subgroup analysis of large melanoma 
studies have demonstrated that ipilimumab (anti-CTLA4) has shown anti-tumour response 
in 12% of the advanced MM. [31] A pooled analysis by d’Angelo et al. evaluated nivolumab 
(anti-PD1) alone (86 patients) or in combination with ipilimumab (35 patients) in unresectable 
stage III and stage IV MM patients. [32] The objective response rate (CR or PR) for anti-
PD-1 monotherapy was 23.3% with a progression-free survival (PFS) of 3.0 months. For 
combination of nivolumab with ipilimumab the response rate was 37.1% with a PFS of 5.9 
months. The Checkmate 238 trial included patients with MM (29 patients, 3.2% of total) 
and suggests RFS may be better with ipilimumab than nivolumab; however, this result 
was not statistically significant due to the small number of patients and events. [29] In our 
study, the response rate for anti-PD-1 therapy or combination therapy of anti-PD-1 and anti-
CTLA-4 was 2/11 (18%) and 1/5 (20%), however, patient numbers are too small to draw definite 
conclusions. The suggested lower response rate of MM in comparison to CM might be 
explained by the different genomic landscape of MM. Whole genome sequencing data 
from MM demonstrated a low mutational burden without any evidence of UV signature, but 
numerous large-scale copy number changes and whole chromosome gains and losses. [3, 
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33] A high mutational burden is associated with improved survival in patients receiving ICI 
across a wide variety of cancers, including melanoma. [34] Furthermore, density of tumour 
infiltrating lymphocytes seems to be decreased in MM compared to CM, supporting the 
hypothesis that MM is less immunogenic and consequently frequently primarily resistant to 
ICI. A recent study has demonstrated a survival benefit of high T-cell infiltration in a subgroup 
of patients with VM. [35] To improve the results of ICI in MM, future alternative or additional 
treatment strategies aimed at enhancing the immunogenicity of MM may be of interest. 
For example, combined radiotherapy and ICI bear the potential to create a synergistic 
anti-tumour response. [36,37 ]In addition, the use of oncolytic viruses has been shown a 
promising treatment modality in MM. Talimogene laherparepvec (T-VEC) is a genetically 
modified herpes simplex virus type 1 and augments the immunogenicity of melanomas by 
direct oncolytic effects. [38] T-VEC was recently shown to be effective and well-tolerated in 
a patient with advanced MM of the urethra after resistance to ICI. [39]

The analysis of advanced or metastatic melanomas for alterations in KIT, NRAS, and BRAF 
has become standard of care. [19] A recent study showed that the KIT mutation rate was 
the highest in VM (22%) compared with 3% in CM (p<.001) and 8.8% in other MM subtypes 
(p=0.05). [14] In our study, mutations were found in 14 of 43 (32.6%) of analysed tumours 
with KIT mutations being the most frequent (18.6%) whereas BRAF, NRAS, GNAQ and Tp53 
mutations were rare. (Table 1). A recent study in 73 patients with unresectable MM, including 
8 patients with VM, showed that patients with KIT-positive tumours had a PFS and OS of 
2.7 months and 11.8 months, compared with 0 and 6.9 months for KIT-negative tumours, 
respectively. [40] The differences were not significant due to small patient numbers.

The main strength of our study is that this is one of the largest series that extensively 
describes the clinical, histopathological and treatment characteristics in relation to clinical 
outcome in patients with VM. Of course, this study has limitations besides its retrospective 
design. First, no central histopathologic revision was performed limiting the reliability of 
the histopathological characteristics. Second, our cohort over 27 years in eight different 
medical centres has resulted in a large but also heterogeneous dataset. 

In summary, VM is an extremely rare malignancy with aggressive behaviour, which 
represents a challenge for gynaecological oncologists and medical oncologists in terms 
of early diagnosis, clinical and genetic characterization, and treatment. We would like to 
emphasise that all pigmented and nodular vulvar lesions should be considered potentially 
harmful in postmenopausal women and deserve to be biopsied in order to obtain correct 
diagnosis and implement early treatment. While complete surgical excision with negative 
margins offers the only prospect of cure, the challenging anatomical site in VM presents 
a high risk of surgical morbidity and most patients still develop incurable metastatic 
disease with survival of less than one year. In contrast to CM, survival did not show any 
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improvement over the last decade. Increased knowledge of tumour biology, genetics, 
and immune microenvironment may result in future VM-specific clinical trials focusing on 
adjuvant therapy in and therapy for metastatic disease. Specifically, insights into the primary 
and metastatic VM immune microenvironment and mechanisms driving tumour progression, 
will pave the way for the identification of targets for future therapies. Therefore, research 
should be focused on testing novel promising therapies, and international collaboration in 
clinical trials to increase patient numbers is highly needed. This will hopefully increase the 
survival benefit of VM patients similarly to what has recently been observed for CM.
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Supplementary material

S1. AJCC staging  (2009) for cutaneous melanoma  (2009(
See online: https://www.gynecologiconcology-online.net/article/S0090-8258(21)00078-0/fulltext

S2. Flowchart of patient inclusion and exclusion in this study

Excluded n=25
Reason for exclusion:

•	 Not meeting inclusion criteria	 (n=7)
•	 Follow up information missing	 (n=3)
•	 Pathology report missing	 (n=2)
•	 No data available		  (n=13)

LUMC: Leiden University Medical Centre
Radboud UMC: Radboud University Medical Centre
Amsterdam UMC: Amsterdam University Medical Centre
Erasmus MC: Erasmus Medical Centre
AvL: Antoni van Leeuwenhoek
RCHT: Royal Cornwall Hospital NHS Trust

Included
n=198

Assessed for 
eligibility 

LUMC
n=25

Assessed 
for eligibility 

RadboudUMC
n=32

Assessed 
for eligibility 

AmsterdamUMC
n=42

Assessed 
for eligibility 
ErasmusMC

n=46

Assessed for 
eligibility 

AvL
n=30

Assessed 
for eligibility 
Gateshead

n=30

Assessed 
for eligibility 

Plymouth
n=11

Assessed for 
eligibility 

RCHT
n=7

Total patients assessed 
n=223
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S3. Clinical and histological characteristics for 1990-2009 and 2010-2017
Clinical characteristics Diagnosed 1990-2009 

(N=120)
Diagnosed 2010-2017 
(n=78)

p value 

Age at diagnosis [years, median, IQR]  70 (58;80)  73  (64; 82) 0.309

Symptoms at presentation 0.622

Yes 12 (12.5) 8 (13.3)

No 2 (2.1) 1 (1.7)

unknown 41 (42.7) 19 (31.6)

Location on the vulva 0.271

unilateral 80 (66.7) 52 (66.7)

clitoris 20 (16.7) 13 (16.7)

multifocal 15 (12.5) 9 (11.5)

missing 5 (4.2) 4 (5.1)

Pathologic T stage 0.098

T1 6 (5.0) 8 (10.3)

T2 7 (5.8) 3 (3.8)

T3 30 (25.0) 9 (11.5)

T4 67 (55.8) 49 (62.8)

Tx 10 (8.3) 9 (10.3)

AJCC stage (2009) 0.250

Stage IA 2 (1.7) 5 (6.4)

Stage IB 6 (5.0) 5 (6.4)

Stage IIA 8 (6.7) 3 (3.8)

Stage IIB 30 (25.0) 13 (16.7)

Stage IIC 49 (40.8) 29 (37.2)

Stage III 13 (10.8) 11 (14.1)

Stage IV 7 (5.8) 9 (11.5)

Unknown 5 (4.2) 3 (3.8)

Breslow thickness (median) [mm, IQR] 7.0 (3.0;12.0) 7 (3.4; 15.0) 0.935

Tumour size  (median) [mm, IQR] 19.0 (9.5; 26.5) 20.0 (11.0; 35.0) 0.480

Melanoma subtype 0.539

superficial spreading 45 (37.5) 28 (35.9)

lentigous 3 (2.5) 5 (6.4)

nodular 42 (35.0) 29 (37.2)

unclassified 4 (3.3) 4 (5.1)

missing 26 (21.6) 12 (15.4)

Ulceration 0.024

yes 80 (66.7) 52 (66.7)

no 11 (9.2) 19 (24.4)

missing 29 (24.2) 7 (9.0)

Mitotic activity 0.173

yes 62 (51.7) 53  (68.0)

no 3 (2.5) 8 (10.3)

missing 50 (41.7) 17 (21.8)
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S3. (Continued.)

Clinical characteristics Diagnosed 1990-2009 
(N=120)

Diagnosed 2010-2017 
(n=78)

p value 

Microsatelossis 0.455

yes 12 (10.0) 8 (10.3)

no 39 (32.5) 42 (53.8)

missing 69 (57.5) 17 (21.8)

Angiolymphatic involvement 0.422

yes 23 (19.2) 18 (23.1)

no 29 (24.2) 34 (43.6)

missing 68 (56.7) 26 (33.3)

Regressive changes

yes 16 (13.0) 32 (41.0) 0.083

no 11 (9.2) 9 (11.6)

missing 73 (77.8) 37 (47.4)

Mutation status  0.949

Not analysed 110 (91.7) 45 (57.7)

Analysed

No  mutation 8 (6.7) 21 (26.9)

BRAF 0 (0.0) 2( 2.6)

KIT 1 (0.8) 6 (7.7)

BRAF+ KIT 0 (0.0) 1 (1.3)

NRAS 1 (0.8) 0 (0.0)

GNAQ 0 (0.0) 2 (2.6)

Tp53 0 (0.0) 1 (1.3)

Recurrence* 0.003

yes 83 (69.2) 37 (47.4)

no 31 (25.8) 36 (46.2)

missing 6 (5.0) 5 (6.4)

Location of first recurrence (n=114) 0.327

local 25 (30.9) 15 (45.5)

locoregional 14(17.3) 2 (6.0)

regional 18 (22.2) 7 (21.2)

distant 24 (29.6) 9 (27.3)

missing 2 (2.4) 4 (12.0)

Median time to first recurrence [months, IQR] 12 [6,27] 10 [6,22] 0.346

Location of second recurrence (n=57) 0.087

local 4 (10.0) 3 (17.6)

locoregional 0 (0.0) 2 (11.8)

regional 3 (7.5) 0 (0.0)

distant 33 (82.5) 12 (70.6)

Median time from first to second recurrence 
(months)

7 (2.75-13.25) 9 (5.5-20.0) 0.651

* of the surgically treated patients
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S4. Treatment characteristics for 1990-2009 and 2010-2017
Treatment characteristics Diagnosed 1990-2009 

(N=120)
Diagnosed 2010-2017 
(N=78)

p value 

Treatment modality

surgery 105 (87.5) 60 (76.9) 0.042

surgery plus adjuvant therapy 9 (7.5) 6 (7.7)

other 3 (2.5) 6 (7.7)

       radiotherapy of vulva 2 (1.7) 1 (1.3)

       radiotherapy of vulva + immunotherapy 0 (0.0) 1 (1.3)

       radiotherapy of metastasis 0 (0.0) 1 (1.3)

       neoadjuvant immunotherapy  + palliative 
resection

0 (0.0) 1 (1.3)

       elective lymph node dissection 1 (0.8) 0 (0.0)

       immunotherapy 0 (0.0) 2 (2.6)

unknown 1 (0.8) 2 (2.6)

no  treatment 2 (1.7) 4 (5.1)

Type of surgical treatment of primary tumour 0.222

         wide local excision 98 (81.7) 58 (74.4)

         hemivulvectomy 8 (6.7) 3 (3.8)

         radical vulvectomy 6 (5.0) 2 (2.6)

         radical vulvectomy and vaginectomy 2 (1.7) 3 (3.8)

Lymph node involvement *

positive 14 (11.7) 15 (19.2) 0.236

negative 42 (35.0) 34 (43.6)

not assessed 64 (53.3) 29 (37.2)

Lymph node treatment 

not conducted 56 (49.1) 34 (51.5) 0.040

SLN 29 (25.4) 20 (30.3)

SLN + IFL 7 (6.1) 3 (4.6)

IFL 13 (11.4) 8 (12.1)

lymph node debulking 2 (1.8) 0 (0.0)

radiotherapy 4 (3.5) 1 (1.5)

unknown 3 (2.6) 0 (0.0)

Resection margins 

negative 81 (67.5) 47 (60.2) 0.060

       < 10 mm 37 (30.8) 27 (34.6)

       ≥ 10 mm 18 (15.0) 12(15.4)

       < 2 mm 5 (4.2) 2 (2.6)

       ≥ 2 mm 50 (41.6) 37 (47.4)

      not specified 26(21.6) 8 (10.2)

positive 19(15.8) 18 (23.0)

unknown 14 (11.6) 1 (1.3)

Reexcision performed 

yes 43 (37.7) 22 (33.3) 0.375

no 69 (60.5) 44 (66.6)

unknown 2 (1.8) 0 (0)

* pathologically or radiologically confirmed

SLN sentinel lymph node, IFL inguinal- femoral lymphadenectomy
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S5. Treatment of local, locoregional, regional and distant recurrences
Treatment modality Local (n=47) Locoregional (n=18) Regional (n=28) Distant (n=78)

WLE 16 (34.0) 1 (5.6)

WLE + iLND 1 (2.1) 1 (5.6)

WLE + iLND + groin RT 2 (11.0)

WLE+ iLND + local RT 1 (5.6)

WLE + local RT 4 (8.5)

WLE + iLND + groin RT + CT 1 (5.6)

WLE + LN debulking 1 (5.6)

HV 4 (8.5) 1 (5.6)

RV 3 (6.4)

RV+ AUE + vaginectomy 2 (11.0)

RV + local RT 1 (2.1)

iLND 1 (5.6) 14 (50.0)

iLND +  groin RT 1 (5.6) 7 (25.0)

Bilateral iLND 2 (7.2)

LN debulking + RT groin + interferon 1 (3.6)

Groin RT 1 (3.6) 1 (1.3)

Local RT 6 (12.8) 2 (11.0)

IT + groin RT 1 (5.6)

IT 1 (5.6) 1 (3.6) 9 (11.6)

CT 6 (7.7)

CT + IT 3 (3.8)

CT + pelvis RT 1 (5.6) 3 (3.8)

CT + IT + RT local 2 (2.6)

CT + IT + excision metastasis 1 (1.3)

Symptomatic treatment 3 (6.4) 1 (5.6) 1 (3.6) 25 (32.0)

Palliative excision + local RT 2 (2.6)

Palliative RT 14 (17.9)

Palliative excision metastasis 2 (4.3)

Laparatomy with excision of 
metastasis

1 (1.3)

Lasertreatment of the vulva 1 (2.1)

Craniotomy 1 (1.3)

IT + RT metastasis 6 (7.7)

Unknown 6 (12.8) 1 (3.6) 4 (5.1)

WLE: wide local excision, SLN: sentinel lymph node, iLND: inguinal lymph node dissection, RT: radiotherapy, CT: chemotherapy,  
HV: hemivulvectomy, RV: radical vulvectomy, AUE: abdominal uterus extirpation, IT: immunotherapy


