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Abstract

Vulvar malignant melanoma (VMM) is a rare disease, accounting for 5% of all vulvar
malignancies and is characterized by low survival and high recurrence rates. It is considered
as a distinct entity of mucosal melanoma. Prognostic factors are higher age, advanced
Breslow thickness, and lymph node involvement whilst central localization and ulceration
status are still under debate. Surgery is the cornerstone for the treatment of primary VMM,
however, it can be mutilating due to the anatomical location of the disease. Elective lymph
node dissection is not part of standard care. The value of sentinel lymph node biopsy in
VMM is still being studied. Radiation therapy and chemotherapy as adjuvant treatment do
not benefit survival. Immunotherapy in cutaneous melanoma has shown promising results
but clinical studies in VMM are scarce. In metastatic VMM, checkpoint inhibitors and in case
of BRAF or KIT mutated metastatic VMM targeted therapy have shown clinical efficacy. In
this review, we present an overview of clinical aspects, clinicopathological characteristics
and its prognostic value and the latest view on (adjuvant) therapy and follow-up.
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Introduction

Vulvar malignant melanoma (VMM) is a rare type of cancer responsible for 5% of all vulvar
malignancies. [1-6] The incidence in the United States is 0136 cases per 100,000, with 1059
vulvar melanomas in a 30-year period. [4] Most women with VMM are postmenopausal and
diagnosis is usually delayed due to the location of the disease and lack of early symptoms.
[7] Recurrence rate is high and distant metastases are commonly seen, even in apparent
early stages of VMM. 8, 9] The five-year survival rates of VMM range from 10-63%. [10, 11] In
addition to the high mortality rates there is a substantial decrease in the quality of life. This
is due to bothersome symptoms, bleeding, foul odour, decreased sexual functionality and
surgery related morbidities. [12]

Although Breslow thickness does have predictive value no consensus exists on the most
accurate staging system for VMM. [13] Treatment modalities for VMM have mostly been
extrapolated from cutaneous melanoma. Surgery is the cornerstone for the treatment of
primary VMM. Wide local excision (WLE) is recommended while there is no clear indication
for groin node dissection. [14] The value of sentinel node biopsy is still a matter of debate. [15]
Radiation therapy and chemotherapy both have shown to be poorly effective in prolonging
survival. [16] Therefore, there is need for new treatment strategies. Immunotherapy and
in presence of KIT or BRAF mutations targeted therapy have shown promising results in
cutaneous melanomas and may also be of advantage in the treatment of VMM. [17]

In this review, we present an overview of the current literature on vulvar malignant
melanomas including clinicopathological characteristics, predictors of outcome, and current
and future therapeutic options.

Data sources

Data on VMM has been collected through the search engines PubMed, and Web of Science
(date of last search May 8th, 2018). A combination of Medial Subject Headings (MeSH), Majr
terms (MeSH heading that is of major importance in an article) and free text words was
established. We used the search comprising the terms vulvar melanoma, genital melanomas,
vulvovaginal melanomas, mucosal melanomas, BRAF, KIT and NRAS. Furthermore, we
included several articles using reference lists of articles found via electronical search. The
Dutch, American and British oncological guidelines of both vulvar cancer and cutaneous
melanomas have been consulted. For clinicopathological characteristics and survival rates,
all studies including more than ten vulvar melanomas and published after 1990 have been
sorted in tables. In total 30 articles analysing VMM cases have been included. The final
search strategy has been included as appendix (Appendix 1).
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Clinical features

VMM is mostly seen in Caucasian women, the mean age at diagnosis is 61.6 years (range
10-86). [4, 18-29] Though VMM is a disease mostly confined to the middle aged women,
children as young as ten years have been diagnosed with VMM. [5, 19, 29] The mean
age at diagnosis is similar to that of other cutaneous melanomas (63 years) and mucosal
melanomas of the head, neck, anus and rectum (respectively 61 and 68 years). [30-32]
Aetiology does not seem to be similar to cutaneous melanoma since the most important
risk factor UV-light exposure, cannot be collaborated with the vulvar area, which is barely
exposed to light. Therefore, although VMM can anatomically be located either on mucosal
or cutaneous surface, the general opinion is to categorize VMM as a distinct entity of
mucosal melanoma. [33, 34]

Most common presenting symptoms are pain, bleeding, pruritus and a vulvar lesion or lump.
[29] Occasionally, VMM are asymptomatic, in a study including 98 genital melanomas, 85 were
identified by the patient whilst 13 melanomas were asymptomatic and diagnosed through
clinical examination. [16, 23] Figure 1 shows a clinical presentation of a patient with a VMM.

A delay of presentation is common, mostly due to an absence of early symptoms and
low body awareness. [33] Moreover, amelanotic VMM can be mistaken for a benign or
premalignant disease. [7, 35], In a large cohort of 123 vulvar melanomas, 30% of all vulvar
melanomas were reported to be macroscopically amelanotic. Slightly more melanomas are
located on the labia majora than the labia minora. [36] Only 26.7% (range 10-62.5%) of the
VMM are multifocal at presentation. [3, 23, 26, 28, 29]

Diagnosis

At first visit, detailed medical history including presenting complaints and family history
should be taken. Clinically, vulvar melanomas are assessed using the same ABCDE rule
as in cutaneous melanomas. [37] These letters stand for Asymmetry, Border irregularity,
Colour, Diameter and Evolving (in size, shape or colour) of which the latter one is the most
important in melanomas. [38] Also a blue-black colour, a raised lesion, a mole >6mm and
a raged, notched or fuzzy border should raise suspicion. [38] Physical examination of the
vulvar lesion and groins should be performed. Of special importance is the exact location
of the lesion in relation to adjacent structures such as the urethra, anus and clitoris since
surgery is the primary treatment. [14] The impact on social, sexual and psychological health
should not be underestimated and is very much recommended to be part of counselling
and assessment. [38-40]
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Pigmented lesions should be differentiated from benign vulvar and vulvar melanosis,
however this is difficult by clinical assessment. [41, 42] For a final diagnosis histological
confirmation should be done through a full-thickness biopsy reaching up to subcutaneous
tissue. [28] To prevent difficulty in confirming diagnosis excisional biopsy (excision of entire
lesion) is recommended. In case of the possible harm of near structures with excisional
biopsy, incisional biopsy should be considered. [43, 44] Biopsies should be reviewed by
a pathologist, and immunohistochemical staining with HMB-45 and S-100 protein and
Melan-A and MART-1 antibodies can be used to confirm diagnosis and differentiate from
other vulvar conditions. [10, 42] Because of the rare entity of the disease, VMM biopsies are
recommended to be assessed by either experienced pathology teams specialized in vulvar
or gynaecologic pathology or teams specialized in melanomas.

Clinical work-up for VMM is identical to cutaneous melanomas in which Computed
Tomography (CT), Positron Emission Tomography (PET) or CT/PET scans of head, abdomen,
and pelvis is advised for clinically suspected stage llIB, IlIC or stage IV disease. [43] Due to
the metastasizing nature of VMM, some advocate imaging as part of standard work-up for
all cases. CT, MRI or ultrasound of the groin and pelvis for locoregional spread and PET/CT
for distant spread is recommended. [45]

VMM staging

For VMM, micro staging systems of Breslow, Clark and Chung, evaluating pathological
characteristics of the primary melanoma, and macro staging systems (AJCC, FIGO), evaluating
both primary melanomas and spread of disease, are used. [45] Table 1 summarizes studies
that assessed the survival outcomes using the different staging systems in VMM. [3, 7, 13, 16,
18, 20-22, 24-27, 46-51] Based on these studies, Clark and Breslow staging were found
more predictive for survival and recurrence than FIGO staging (1988) (Table 1). This can
be explained by the fact that survival of VMM predominantly depends on tumour depth
and in lesser extent on the diameter of the tumour, which is used in FIGO staging. Clark
micro staging, which measures depth of invasion to papillary dermis, reticular dermis, and
subcutaneous fat, was found to be predictive for both recurrence-free survival and overall
survival. The two studies which did not support the predictive value of Clark staging for
survival also could not do so for Breslow thickness. [13,16]

Half of all studies addressing AJCC as possible staging system for VMM found a correlation
with either survival or recurrence-free survival (Appendix 2, Table 1).[13, 21, 47, 51] Two studies
favoured AJCC above Breslow, Clark and FIGO (1988) staging in predicting recurrence-free
survival. [21, 47] In conclusion, many staging systems are used without accurate predictive

value for survival.
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Whereas no staging system exists for VMM, mucosal melanomas of vaginal and anorectal
origin by the Ballantyne’s staging as either local, regional, or distant. For head and neck
mucosal melanomas an adapted Union for International Cancer Control staging system
(2017) has been designed (Appendix 3). [31, 52] This system however cannot be applied to
VMM due to a different anatomical location.
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Predictors of outcome

Clinical Characteristics
Age at diagnosis is found to be an independent prognostic factor of 5-year -, disease-
free -, and overall survival in most studies. [3, 4, 6, 19, 20, 22, 27, 36, 48, 53]

Melanomas located centrally on the vulva have been correlated with reduced short-
term and long-term survival and with shorter recurrence-free interval. [3, 28, 48, 54] An
hypothesis is that in central lesions priority was given to avoid urethral injury which may
have been at the expense of the surgical margin. [55] Hypotheses for worse prognosis
in centrally located vulvar squamous cell carcinoma (VSCC), which could also apply to
VMM, is the rich lymphovascular supply of the clitoris. [56] In a study combining vulvar and
genito-urinary melanomas the centrally localized lesions (bilateral, clitoral, urethral, vaginal,
perineal and anal) were associated with a higher risk of nodal involvement in the groin than
lateral lesions (p=0.003). Furthermore, nodal involvement was an independent factor for
recurrence and survival. [47]

Evidently, multifocal spread and involvement of the urethra, vagina, perineum, or anus of
the vulvar melanomas leads to a worse prognosis. [48]

Histological characteristics

Lymph node (LN) status in VMM as a predictor of survival has extensively been studied.
Positive LN status is prognostic for distant recurrence, yet, local recurrence is not predicted
by the involvement of nodes. [26] Table 2 summarizes the studies evaluating LN status
as possible prognostic factor in VMM. Seven studies stated the 5-year survival rate in LN
positive patients with an average of 23.4% (range 0-68%) (table 2). [20, 24-26, 46, 48, 51]
10- year survival rates are 43.8% in the LN negative cases and 11.5% in the LN positive cases
(table 2). [20, 24, 25, 48]

Also the extent of LN involvement is shown to be prognostic for survival. [6, 19, 26, 50] With
multivariate analysis both LN status (p < 0.002) as extent of LN involvement (p < 0.0003)
were significantly associated with survival. Survival rates for VMM with 0, 1 or more than 2
positive lymph nodes were respectively 65%, 20% and 0%. The four cases with more than
two positive nodes passed away within two years of follow up. [26]

Breslow defined tumour thickness as the distance from the top of the epidermal granular
layer to the deepest point of invasion. Table 3 summarizes studies on Breslow thickness
and other pathological characteristics (ulceration, mitotic rate, and histological type) in
relation to clinical outcome.
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In VMM the majority of the studies support increasing Breslow thickness as negative predictor
of survival (Table 3). [3, 21, 24, 25, 27, 48, 50, 51, 53] Most studies propose a minimum cut-off
value for high-risk melanomas of 1.5 mm tumour thickness for the prediction of survival (Table
3).[21, 24, 25, 46, 54] Few studies failed to correlate tumour thickness as prognostic factor. [16,
20, 26] Higher tumour depth of VMM is also associated with higher rates of nodal involvement
and with higher rates of recurrence. [3, 7,13, 16, 20, 21, 46, 47, 51]

Ulceration is defined by the AJCC staging system as the absence of an intact epidermis
overlying a major portion of the primary melanoma based on microscopic examination
of histological sections. [57] In most studies ulceration is a prognostic factor for 5-year
survival (Table 2).[3,16, 24, 25, 27, 46, 48, 51] An association between ulceration with higher
tumour thickness and mitotic rates may explain why ulceration has not been identified as
independent predictor of survival. [27, 46]

Studies on the prognostic relevance of mitotic rate in VMM show varying results. Two recent
studies showed that the mitotic rate was independently associated with disease-specific and
disease-free survival (Table 3). [3, 16] A higher risk of dying due to progression of VMM was
found in those with a mitotic rate of > 2 mm?compared to those with a mitotic rate of <2 mm?
(HR 3.36, p = 0.03, multivariate analysis (Table 3)). [16] Vulvar melanomas can be classified
based on their growth pattern as superficial spreading melanoma (SSM), nodular malignant
melanoma (NMM) and acral lentiginous melanoma (ALM). To distinguish the different variants
the histopathological identification of the radial and vertical growth phase is the most
important. The majority of the VMM’s are classified as SSM (47%, range 33-56% (Table 3)). [16,
21,26, 27] Efforts to correlate histological type with survival generally have been unsuccessful
due to scarce and inconsistent results (Table 3). [27, 48 16, 21, 26, 27, 48]

In summary, LN status and Breslow thickness are the strongest predictors for survival
in VMM. LN status is also prognostic for recurrence whilst for Breslow thickness more
evidence is needed. The cut-off value of tumour thickness and the predictive value of the
extent of nodal disease still remains unclear. Ulceration should be considered as risk factor
for survival but validation in larger studies is needed.
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Treatment

Surgical treatment

For many years radical vulvectomy defined as “the removal of the entire vulva until the
deep facia of the thigh, the periosteum of the pubis and the inferior fascia of the urogenital
diaphragm” was the standard treatment for VSCC and was adopted for VMM. [5,58] Extensive
surgery however is associated with serious and long term morbidity, sexual dysfunction, and
psychological burden. [59] Therefore, wide local excision (WLE), defined as the excision of
the malignancy with wide tumour free surgical margins, has been proposed as alternative.
WLE has shown similar survival rates compared to radical vulvectomy. [13, 19, 20, 23, 25]
Studies addressing recurrence rates of those either treated with radical vulvectomy or
WLE are ambivalent in their results. [22, 25] Since survival is not better in cases treated
with radical vulvectomy; WLE is the preferred primary surgical treatment. [2, 16] Knowledge
about the optimal surgical margins of the WLE for VMM is lacking. Though in head and neck
melanomas some studies found clear margins to be related with better survival there is also
conflicting data not finding a significant difference in survival for patients with either tumour
negative or positive margins. [60-62] In the National Comprehensive Cancer Network
guidelines for cutaneous melanoma smaller surgical resection margins (0.5 cm for in situ
melanomas, 1 cm for lesions up to 2 mm thick and 2 cm margins for melanomas more than
2 mm thick) have been proposed finding no survival benefit favouring wider margins. [43]
Irvin et al proposed identical margins for VMM and neither found margins wider than 2 cm
to improve survival. [28]

Inguinal lymph node treatment

In VMM, only one prospective trial of 71 cases compared ELND with LN treatment when
clinically manifested nodal disease, concluding no survival benefit for those treated with
ELND. [47] In two retrospective studies consisting of 17 and 18 VMM’s electively treated with
lymph node dissection only 12% and 33% had nodal involvement, respectively. [15, 25]

Sentinel lymph node biopsy (SLNB) can help to obtain information on regional involvement
whilst sparing ELND. Since in VMM positive pelvic nodes are rarely encountered in case of
negative inguinal nodes, sentinel lymph node (SLN) status is thought to predict the status
of the further nodes. [20, 25, 54, 63] However, evidence on this subject is scarce. Of the
59 documented VMM cases treated with a sentinel node procedure, 98% successfully
identified the sentinel node. [11, 22, 29, 63-68]

De Hullu et al, found 2 out of 9 cases treated with a sentinel node procedure to recur in
the groin whilst O of the 24 cases treated with ELND recurred (p = 0.006). The authors
hypothesize that the SLN procedure and maybe the tumour thickness in these cases (both
more than 4 mm thick) could explain these recurrences. [15] In no other studies SLNB
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procedure has been related to a higher recurrence rate although in another cohort of 11
cases, two of the three (< 12 month) recurrences occurred in those treated with SLN [11].
In cutaneous melanomas of less than 1 mm thick SLNB is not indicated due to the rare
occurrence of regional metastasis in these cases. De Hullu has extrapolated this to VMM
and advised SLNB in VMM only to be considered in melanomas between the 1 and 4 mm.
[15] This is derived from their own experience as also from the NCCN and EMSO guidelines
for cutaneous melanoma. [43,69] In SLN positive cutaneous melanoma LN dissection does
not affect overall survival but does improve disease-free survival and therefore should be
discussed with the patient. [70, 71] For VMM conclusions on this subject are lacking.

Non-surgical treatment

Currently, non-surgical treatments aimed at prolonging disease-free or overall survival are
not routinely used in VMM. Whilst checkpoint inhibitors and targeted therapies in BRAF and
KIT mutated metastatic cutaneous melanomas have shown clinical benefit, data in mucosal
melanomas is limited. Clinical studies of therapeutic vaccination or adoptive cell transfer in

mucosal or vulvar melanomas have not been performed.

Radiotherapy

In general, radiotherapy (RT) in cutaneous and mucosal melanomas of any location has a
limited response. [72] Adjuvant local RT for mucosal head and neck melanomas which have
a high risk of recurrence and adjuvant RT for VMM have shown to improve local control
without benefiting overall survival. [16, 22, 73, 74] Difficulty in appropriate resection margins
is common in both head and neck and vulvar melanomas. Hence, in case of tumour positive

or narrow margins, adjuvant RT may be justified. [75]

Neoadjuvant RT has been proposed in surgically irresectable head and neck melanomas.
[76] The use of neoadjuvant radiotherapy alone in VMM has not yet been described. The
anti-CTLA4 antibody ipilimumab with concomitant RT has been described in four female
lower genital tract melanomas after which three underwent surgical treatment. Impressive
results were obtained with 1 stable disease, 2 partial remissions and 1 complete remission.
The combination of RT and immunotherapy as neoadjuvant treatment should only be given
in trial setting. [77]

RT of the groin following LND has not been studied in VMM. In cutaneous melanomas,
lacking effect on overall survival together with complication rates of 50% have withheld RT
to become part of standard treatment. [73, 78] Regional RT can be considered in case of
lymph node involvement when LND is contraindicated. [79] RT in these cases could be used
to prevent locoregional recurrences or progression of disease with local complications
[79,80]. Radiotherapy of the groin in VMM has not been investigated in the elective setting,
but is sometimes used in case of macroscopic, unresectable disease.
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Chemotherapy

Adjuvant chemotherapy does not show a survival benefit in VMM. [17, 22, 50] In mucosal
melanomas one randomized trial compared high-dose IFN (HDI) with temozolomide
+ cisplatin in an adjuvant setting and concluded chemotherapy to be more effective in
prolonging recurrence-free survival and overall survival than HDI. [81]

Neoadjuvant use of (bio) chemotherapy aiming at reduction of tumour bulk has been
reported in one vulvar and two vaginal cases. In the vulvar case carboplatin and paclitaxel
in combination with the anti-angiogenetic agent bevacizumab led to considerable reduction
of the 5 cm large melanoma, making resection possible whilst omitting skin graft [17].

In advanced VMM the only study addressing adjuvant (bio)chemotherapy is a case series
of 1 vulvar and vaginal melanomas. They used combinations of cisplatin, vinblastine,
dacarbazine, temozolomide, tamoxifen, IL-2, and IFN-A as therapy for advanced vulvovaginal
melanomas. Of all cases the median survival was 10 months and 36% had a partial response,
which is similar to the normally less aggressive cutaneous melanoma. [82]They propose
chemotherapy to be promising in advanced disease whilst keeping the many side effects
in mind.

Immunotherapy and targeted therapy

Immunotherapy and targeted therapy have shown promising results in the treatment of
cutaneous melanomas. Immunotherapy is divided in non-specific stimulation of the entire
immune system with cytokines and in specific stimulation using either vaccines, adoptive
cell therapy or checkpoint inhibitors. Targeted therapy in melanoma focuses on targeting
melanoma cells with specific gene changes on the BRAF, KIT or NRAS gene.

Cytokines
High-dose IFN has been reported to prolong overall survival and disease-free survival
in radically resected stage I-ll cutaneous melanomas on expense of many serious side-
effects. [83]

Interferon-a-2b (IFN a-2b) or interleukin-2 (IL-2) have been administered as adjuvant
treatment in mucosal melanomas including a couple of VMM cases, not finding a survival
benefit for those treated with either of both. [25, 32, 50, 84] Conclusions are hard to draw
since the type of immunotherapy and the stage of cases in the treatment groups are either
not specified or stated.

IFN-a or IL-2 in advanced VMM have not been studied. As IFN-a and IL-2 as adjuvant treatment
in metastatic cutaneous melanomas are not as effective as immune- and targeted therapies,
they have been replaced by the emerging checkpoint inhibitors and targeted agents. [85, 86]
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Checkpoint inhibitors

In cutaneous melanomas, blocking programmed cell death protein 1 (PD-1) expression with
nivolumab or pembrolizumab and blocking cytotoxic T-lymphocyte-associated protein 4
(CTLA-4) expression with ipilimumab has been FDA approved in unresected high-risk stage
lIl'and stage IV melanomas. Nivolumab and pembrolizumab are favoured over ipilimumab
due to better recurrence-free survival rates and less treatment related toxicity. [87, 88]
This is based on a randomized double-blind phase llI trial of which 3.2% of the cohort
were mucosal melanoma’s. [89, 90] One study exclusively analysed vulvar and vaginal
melanomas and found 50% of those treated with nivolumab to response partially and 50%
of those to have progression of disease. [91] Ipilimumab had worse results with 66% of
the treated cases to have progression of disease, 16% to have stable disease and 16% to
respond with regression of disease. Median progression-free survival and overall survival in
VMM, respectively 3.0 months and 2.7 months was lower than that in cutaneous melanomas,
respectively 11.7 months and 5.8 months. [92]

Targeted therapy

KIT, NRAS and BRAF mutations in oncogenic pathways are identified as inhibitable targets in
cutaneous melanomas. In VMM still little is known, for which this subject is of great interest.
[93]

In VMM only 3.9% harbours a mutation in the BRAF gene [18,94-106]. KIT mutations are
found in 31.4% (range 18.2—40%) of the VMM’s and most often are located at exon 11. [7, 18,
97-109] In as study combining 8 reports 9.8% (range 0—-27.6%) of the VMM’s were mutated
in the NRAS gene. [18, 96-104, 106, 110] Table 4 summarizes all studies with analysing
mutational status of the KIT, BRAF or NRAS gene. [7, 18, 94-110]

Three large melanoma case series including mucosal melanomas have been published
showing response rates of 30%, 50% and 73,8% to KIT inhibition. [111-113] A cohort of 22 oral
metastatic mucosal melanomas either treated with chemotherapy or imatinib showed better
overall survival for the last mentioned. [114] KIT inhibition in VMM has not been studied. Up
to today, no studies report on targeted therapy in NRAS or BRAF positive VMM’s.
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Prognosis

Patients with VMM have a poor prognosis, reported 5-year survival rates range between 10
and 63%. [7, 48] Late stage at diagnosis and high recurrence rates contribute to low survival
rates. [2, 7,11, 13, 16] Pleunis et al compared a cohort of VMM with a cohort of cutaneous
melanomas and found a 5-year survival in the VMM group of 35% compared to 85% in the
cutaneous melanoma group. Yet, when matched to the VMM cases for age at diagnosis,
Breslow thickness, nodal status, presence of distant metastases, tumour ulceration and time
of diagnosis, 5-year survival difference between cutaneous melanoma and VMM was only
15% (p < 0.002). [115] This reflects that poor prognosis in VMM is partly explained by biological
aggressiveness but also unfavourable characteristics at presentation may contribute to
the poor prognosis. The 5-year survival rates have been investigated by stage. As there
is no consensus on the appropriate staging system, data remains heterogeneous.

VMM recurrence rates vary between 42 and 70%. [21, 22, 28, 54] In a cohort of 51 VMM,
32 recurred of which most recur locoregional (53%), less recur at distant site (28%) or at
both distant and locoregional sites (19%). [21] The average time to recurrence is only 1year
(range 1 month to 14 years). [28, 54, 116] This outcome could be biased due to short follow-
up. This is questioned by a recent cohort which found a mean time to local recurrence of
5 years and 3 months which suggests that a substantial number of recurrences occur late
(> 5 years). [22] Late recurrences may explain the difference between 5-year survival rates
and 10-year survival rates for which 10-year survival rates may be more valuable than 5-year
survival rate. [3, 22, 50]

Follow-up

Follow-up of any type of cancer, including melanomas, has the primary aim of detecting
locoregional or distant recurrences in an early stage to improve the long-term survival. [117]
Thus far, there are no guidelines on VMM follow up, and schedules are based on the clinical
experience and custom practice rather than on evidence. To date, evaluation of these current
follow-up regimes has not been undertaken. [14] For vulvar cancer the most often used follow-
up scheme consists of appointments 6—-8 weeks postoperative, every 3—4 months in the
first two years post-diagnosis and twice a year in the 3rd and 4th year. [14] This has been
adopted for vulvar melanoma. [14, 44] However, since recurrence rates are higher and late
recurrences(> 5 years) are common a long-term follow-up plan is needed. [28, 30] The value
of PET-CT in the follow-up of cutaneous melanoma is still unclear.

The first post-operative appointment aims to inspect the wounds and evaluate the
occurrence of complications of surgical or adjuvant therapy. The leading thought is that lab
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and imaging should only be done on indication when suspicion is raised for a recurrence
or unidentified metastasis. Furthermore, during follow-up appointments there should be
special attention for any need of psychological support as a substantial decrease in quality
of life due to emotional, physical, and social functioning, sexuality, and body image in
patients with any type of vulvar cancer. [39, 40]

Recommendations

- Higher age, Breslow thickness and lymph node involvement all are clear predictors
of survival in VMM whilst for central localization and ulceration status this is less clear.

- For diagnosis of VMM histological evaluation through an excisional, and in case of
possible damage to surrounding structures, incisional biopsy is recommended.

- We recommend imaging only in case of clinically suspected nodal involvement (AJCC
stage Ill) with PET/CT of at least the chest, abdomen, and pelvic and inguinal regions.
In case of a planned large surgery imaging can be considered since in case of distant
metastasis, mutilating surgery should be reconsidered.

- When systemic treatment for stage IV disease or unresectable stage lll disease is
considered, mutational analysis of the KIT, BRAF and NRAS gene should be done.

- Forlocally confined disease treatment should consist of WLE with a surgical margin of 1
cm for lesions up to 2 mm thick and 2 cm for lesions of more than 2 mm thick.

- Neoadjuvant radiotherapy can be considered to reduce tumour bulk in case of large
tumours or in case of proximity to vital structures like urethra of anus.

- For chemotherapy or immunotherapy as adjuvant or palliative treatment evidence
is very scarce and treatment should only be considered in study setting and after
thorough deliberation with patient and doctor.

- A sentinel lymph node biopsy can be discussed with the patient in case of a melanoma
thicker than 1 mm. This should be performed by a specialized team using SLNB routinely
for VSCC. In case of a negative sentinel node no further treatment is needed. The value
of a lymph node dissection in case of a positive sentinel node in VMM is not known.

- Inadvanced melanoma with regional involvement, surgical treatment is identical to the
treatment in early stage disease. Elective lymph node dissection in case of palpable
nodal involvement has not shown a survival benefit but may, similar to cutaneous
melanoma, prolong (distant) disease-free and melanoma-specific survival and for that
reason can be managed. The advantages and disadvantages of lymph node dissection
and adjuvant treatment should be weighed carefully in every individual case by both
patient and doctor.

- Postoperative radiotherapy for better local control can be considered in case of
histologically close of positive margins, or after lymph node dissection of positive
nodes
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In recurrent or metastatic VMM treatment needs to be individualized. Local recurrences
can be surgically removed in an attempt to prolong disease-free survival or local
complaints. Systemic therapy can be considered to reduce complaints due to nodal
or distant metastasis and to prolong survival. The checkpoint inhibitors nivolumab and
pembrolizumab have shown positive results in studies including cutaneous melanomas
and a small subset of mucosal melanomas. Moreover, targeted therapy, specifically
imatinib in KIT-positive and BRAF-inhibitors in BRAF-positive mucosal melanomas,
have shown improvement in survival Adjuvant treatment in metastatic VMM should be
considered in study design. Future studies should be aimed at molecular profiling for
identification of novel treatment strategies and further development of immunotherapies
in VMM.

A proposed flowchart for the management of VMM is given in Fig. 2.
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Figure 2. Flowchart management of vulvar malignant melanoma
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mentaryMaterial

Appendix 3 - UICC TNM staging for head and neck mucosal melanomas (2017)

Primary tumour (T)

T category
T3

T4
T4a

T4b

Regional lymph nodes
(N)

N category

NX

NO

N1

Distant metastasis (M)
M category

MO

M1

T criteria

Tumors limited to the mucosa and immediately underlying soft tissue, regardless of
thickness or greatest dimension; for example, polypoid nasal disease, pigmented or
nonpigmented lesions of the oral cavity, pharynx, or larynx

Moderately advanced or very advanced

Moderately advanced disease.
Tumor involving deep soft tissue, cartilage, bone, or overlying skin

Very advanced disease.
Tumor involving brain, dura, skull base, lower cranial nerves (IX, X, XI, XIl), masticator
space, carotid artery, prevertebral space, or mediastinal structures.

N criteria
Regional lymph nodes cannot be assessed
No regional lymph node metastases

Regional lymph node metastases present

M criteria
No distant metastasis

Distant metastasis present

Figure 1. Clinical presentation of vulvar melanoma




