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Abstract

Vulvar malignant melanoma (VMM), although uncommon, comprises 5-10% of all vulvar
malignancies. Local control is notoriously poor in VMM with recurrence rates of 30-50%
compared to approximately 3% in cutaneous melanomas. We studied clinicopathologic features of
37 women with VMM, after reviewing three decades of clinical follow up data in our institutional
databases. Most patients were Caucasian (n=35) with an average age at diagnosis of 60.6 years
(range 23-83). The most common subtype was mucosal lentiginous melanoma (n=25). We
compared Kaplan-Meier survival curves of 31 patients defined by clinical and microscopic
attributes using exact log-rank tests. Younger patients at diagnosis (23-64 yo), those with thin
melanomas (<1mm) and those with Clark's level Il or 111 tumors had better 5 year survival rates
than older patients (65-83 yo), and those with thick melanomas (>1mm) and those with Clark's
level IV or V (p<=0.05), respectively, by exact log-rank test. Local recurrence of melanoma
occurred in fifteen patients. Nine patients (24%) had eventual urethral involvement by malignant
melanoma, and this feature was associated with significantly shorter survival (p=0.036). Patients
with urethral involvement had shorter median time to death and worse 5-year survival rates. Given
that spread to the urethra is common in VMM and urethral recurrence is also associated with
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mortality, pathology excision specimens should be carefully reviewed with attention to urethral
involvement as a potentially important prognostic factor.
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Introduction

Mucosal melanoma is a rare subtype of melanoma which comprises about 4% of all
melanoma cases [1,2]. The most common mucosal sites are head and neck (55%), anorectal
(24%), vulvovaginal (18%) and genitourinary areas (3%) [1,2] Mucosal melanoma differs
significantly from cutaneous melanoma with regard to risk factors, tumor biology, clinical
manifestations, and management [1] Sun exposure is a very well known etiological factor
for cutaneous malignant melanoma, unlike mucosal melanomas, that arise on sun-protected
parts of the body [3]. Vulvar malignant melanoma (VMM) is a subtype of mucosal
melanomas arising on the female genital tract. VMM accounts for 1% to 3% of all
melanomas diagnosed in women, represents 5-10% of all vulvar malignancies and is the
second most common histological type of vulvar cancer [4]. The most frequent symptoms
associated with VMM are bleeding, pruritus, difficulty in micturition and a palpable mass
[1,2]. Diagnosis of VMM is typically delayed due to a lack of early or specific signs and
symptoms, as well as the location of lesions in areas that are difficult to visualize on physical
examination. VMM is characterized by low survival and high recurrence rates; many
patients present with metastasis — features that often lead to poor outcomes and high
mortality [1,5].

Both primary and metastatic melanoma involving the urinary tract are rare and scattered
cases are reported in literature about primary or metastatic urethral melanoma [6,7].
Multiple studies have reported increased involvement of midline structure (urethra, clitoris,
introitus) in VMM [8,9,10] but few of the previously reported studies independently
considered urethral involvement in VMM as an important prognostic factor or have studied
in depth [11]. VMM has been considered as a distinct entity among mucosal melanomas
[8,9,10,12] Various prognostic factors (e.g., patient age, Breslow depth, dermal mitotic rate
and lymph node involvement) have been accepted while some other factors are still
controversial [8,12,13].

Management and follow up criteria for VMM which have been used are the same as for
cutaneous melanoma. While surgery is usually considered the primary treatment, there are
no clear guidelines for sentinel lymph node dissection in VMM [12]. The impact of urethral
involvement in VMM is uncertain. Therefore, this study evaluated the outcomes in 37
patients with VMM with and without urethral involvement. In addition to that we also
present clinicopathological characteristics of VMM and evaluate five-year overall survival
and recurrence rate in subgroups defined by these factors.
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Study Patients and Study Design

Results

Our study cohort included 37 women with VMM seen at the Pigmented Lesion Clinic at the
Hospital of University of Pennsylvania, Philadelphia, PA between 1970-2000 after careful
reviewing the clinical database. The protocol was approved by the Institutional Review
Board at the University of Pennsylvania.

Pathological Variables.—“Urethral involvement” in our study was defined as
involvement of urethral structures in subsequent followup as an extension of tumor and or
metastasis by primary VMM. Histologic slides and pathological reports of each VMM
specimen were reviewed by two different dermatopathologists and a trainee. Histologically
each melanoma was evaluated for histologic subtype, radial growth phase (RGP), vertical
growth phase (VGP), predominant cell types in each phase, Breslow thickness, Clark level,
and dermal mitotic index. The presence of tumor infiltrating lymphocytes (TILS),
neurotropism, lymphovascular invasion, ulceration, and resection margins were also
reported. Clinical and gross lesion descriptions and microscopic findings were used to assess
the extent of disease and possible multifocality.

Clinical Variables.—Clinical data available included age at the time of diagnosis, race,
clinical stage, lesion location, clinical description of the lesion, and presentation were
ascertained from clinical notes and the electronic medical record database. Demographic and
clinical information was recorded, and all histologic diagnoses were confirmed. Clinical
follow up data (i.e., alive with no evidence of disease, alive with disease, died of disease) of
the patients was collected from institutional medical records and various public database
resources. Time to death and time to regional lymph node (RLN) recurrence was calculated
as the time between diagnosis and the event. Patients lost to follow-up were censored at the
date of the last follow-up. Clinocopathological variables in regards to missing follow-up data
have been specifically mentioned in the results and discussion section. The median follow-
up time was 33 months.

Statistical Methods.—The data were summarized using descriptive statistics. Kaplan-
Meier survival curves were calculated for patients in subgroups defined using clinical (e.g.,
age at diagnosis, race ) and microscopic attributes (e.g., Clark level, tumor thickness,
lymphovascular invasion, clinical multifocality, urethral involvement, microscopic
amelanotic areas, RGP and VGP). The exact log-rank test was used to evaluate differences
in survival and recurrence curves among groups. Five-year overall survival rates were
computed from the estimated survival curves. A two-sided P value <0.05 was considered
statistically significant.

The clinicopathologic characteristics of the 37 study patients are summarized in Table 1. The
median age at diagnosis was 66 years (range, 23 to 39 years). Thirty-five (35/37, 95%)
patients were Caucasian and the remaining two patients were African American. The most
common histologic subtype was mucosal lentiginous melanoma (25/37, 68%). Other cases
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were classified as superficial spreading melanoma (5/37, 14%), nodular melanoma (3/37,
8%), with remaining (4/37, 10%) considered to be unclassified. Histologically, the invasive
component of VMM, like that of any other cutaneous malignant melanoma, is characterized
by atypical epitheliod or occasionally spindle melanocytes in the dermis with mitotic activity
and variable abundance of melanin pigment. (Figure 1, 2)

Urethral involvement by melanoma was identified in nine patients (9/37, 24%). Fifteen
patients (15/22, 68%) had histologic evidence of ulceration, twenty-three patients (23/36,
63%) had tumor thickness greater than 1 mm and in sixteen patients (16/27, 59%), tumor
had Clark level I11/1V invasion.Microscopically amelanotic foci were found in nineteen
patients (19/37, 51%).

Clinical follow up was available for 31 patients (31/37, 84%) and their median follow-up
time was 33 months (Table 2). Fifteen patients developed a local recurrence (15/37, 40%)
and twelve patients developed distant metastasis (12/37, 32%) during follow up. Follow up
on regional lymph node recurrence was available for 24 patients (24/37, 64%). For the 13
patients (13/24, 54%) who developed regional lymph node recurrence, the median time to
this recurrence was 25 months. For the cohort of twenty patients (20/31, 64%) who died of
disease, the median time to death was 27 months. At the last follow up, six patients were
alive without evidence of disease, five patients were alive with metastatic disease and twenty
patients had died of disease.

Survival curves differed significantly for patients who had urethral involvement (vs
uninvolved, p=0.036, 5-year survival rates 13% vs 57%, respectively), were of older age at
the time of diagnosis (>=65 vs <=64, p=0.034, 5-year survival rates 26% vs 59%,
respectively), had Clark level of tumor invasion IV/V (vs 1I/111, p=0.041, 5-year survival
rates 20% vs 67%, respectively,) and had tumor thickness >1mm (vs <=1mm, p=0.003, 5-
year survival rates 27% vs 50%), respectively (Figure 3). The log-rank test evaluating the
difference between the curves for time to regional lymph node recurrence for patients with
and without histological amelanotic foci was not significant (p=0.069).

Discussion

For our patients with VMM, urethral involvement identified on histopathology was a
significant, poor prognostic factor. The 5-year overall survival rates for VMM patients with
and without involvement of urethra by malignant melanoma were 13 vs 57%, respectively.
Among nine women had eventual involvement of the urethra by malignant melanoma, there
were eight patients with information about local recurrence; out of which five patients
developed local recurrence(5/8, 62%). These local recurrence rates are higher than overall
local recurrence (40%) reported in our study. Younger patients at diagnosis (23-64 years
old), and those with thin melanoma (<=1mm) and Clark level Il or 11l had better 5 year
survival rates than older patients (65-83 years old), and those with thick melanoma (>1mm)
and Clark level 1V or V by Kaplan Meier survival curves (p<=0.05). About 40% of mucosal
melanomas are amelanotic, unlike 10% of cutaneous melanomas [1]. In our study cohort of
VMM, 51% of patients also had histologic evidence of amelanotic foci. In a study of 100
patients with VMM, Nagarajan et al. showed tumor thickness and dermal mitotic rate were
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key variables associated with prognosis of VMM [8]. Traditionally, variables such as age,
Clark level, tumor thickness [8,9,13], lymph node involvement [9], mitotic rate [8] have
been studied for survival analysis [8], however presence/absence of urethral involvement as
a prognostic factor has not been well studied in VMM.

Prior studies have described involvement of midline structures by VMM [8,9,10].
Raspagliesi et al.[9] and lacoponi et al.[10], had 30% (12/30) involvement of midline
structures (clitoris, urethra) and 45% (19/42) involvement of midline, respectively, in their
studies of VMM. However, those prior studies did not focus specifically on urethral
involvement in VMM as an important prognostic factor [8,9,10,11]. There have been few
reports of urethral recurrence and urethral involvement in patients with vulvar melanoma in
the literature [1,3]. This was observed in 24% or our patients. Such involvement can result in
management difficulties, relating to the extent of surgery that may be indicated for cases at
primary presentation, and in follow-up [1,3]. Our study showed that the median time to
death for patients with the presence of urethral involvement in VMM was much shorter
compared to those without urethral involvement. Therefore, urethral involvement should be
identified and managed carefully. Lungs, vagina, liver and brain are commonly reported
metastatic sites in vulvar melanoma in the literature [3,14,15].

Urethral involvement has been reported in cases of VMM, but it has not been studied as an
independent prognostic factor to this date [1,3]. Patients with VMM generally have a poor
prognosis, with reported 5-year survival rates ranging between 10% and 63% concordant
with our stduy [12,16,17] Low survival rates are attributed to the late stage often found at
diagnosis and high recurrence rates [12,16,18]. Other studies suggested that a substantial
number of recurrences occur late (>5 years) [12,10] and, ten-year survival rates may be more
informative than five-year survival rates possibly due to late recurrences [12,10] Local
recurrence occurs in approximately 30-50 % of women with vulvar melanoma, while only
about 3-5% of cutaneous melanomas recur locally [12,10,19]. Studies have reported high
locoregional recurrence rates (53%), distant recurrence rates (28%) and both locoregional
and distant recurrence (19%) in VMM [12,19] . High local (40%) and locoregional LN
recurrence (54%) has been observed in our cohort, as well. This issue of high local
recurrence should be addressed in management and follow- up planning.

The primary aim of clinical follow-up of any type of cancer, including melanoma, is to
detect locoregional or distant recurrences in an early stage to improve the long-term survival
[12,20]. There are no guidelines on VMM follow up, and schedules are usually based on
clinical experience and customary practice rather than on evidence. However, evaluation of
these current follow-up regimes has not been undertaken to this date [12]. As for any high-
risk vulvar malignancy the most often used follow-up scheme consists of appointments
starting 6-8 weeks postoperative, then every 3—4 months in the first two years post-diagnosis
and then twice a year in the 3rd and 4th year [12]. However, due to higher recurrence rates
and common late recurrences(> 5 years), a long-term follow-up plan may need to be
considered is needed [12,21].

Melanoma of mucosal sites (VMM, rectal and sinonasal) have historically demonstrated
interesting pathological challenges [8]. The histology of vulvar skin represents some unique
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complexities, having keratinized and nonkeratinized epithelium depending on vulvar region.
Labia majora skin is composed of keratinized squamous epithelium with all skin adnexa,
which transitions to non keratinized squamous mucosa in the labia minora [8,22]. The
measurement of tumor depth by Breslow thickness is still the best criterion for staging,
which was also evident in our cohort as well [12,22].

Our study reported higher rate of regional lymph node recurrences (54%). Although we did
not study Lymph node (LN) status as a prognostic factor, positive LN status has been shown
to be of prognostic significance for distant recurrence in VMM [12,9]. Multiple studies have
shown that the evaluation of LN status is a possible prognostic factor in VMM. Ten-year
survival rates are 11.5% in the LN positive cases and 43.8% in the LN negative cases
[12,23,24,25]. The five-year survival rate in LN positive patients averaged 23.4% (range 0—
68%) [12,9,23,24,25]. Additionally, the extent of LN involvement is shown to be prognostic
for survival [12,9]. After a thorough review of the literature, it appears that average survival
rates for VMM with 0, 1 or more than 2 positive lymph nodes are respectively 65%, 20%
and 0% [2,12].

Our cohort had a high rate of metastasis and death (64%). Since the time of our study, Two
studies, by Hou et al. and Dias-Santagata et al.. showed that approximately 20% and 44% of
VMM, respectively, are found to have KIT mutations [13,26] and these can potentially be
responsive to targeted therapy in metastatatic or inoperable local disease. Of important note,
Dias-Santagata et al. highlighted CD117 overexpression and KIT mutations, as factors
indicating better survival in VMM without further disease progression [13]. Furthermore,
Heinzelmann-Schwarz et al. showed 26% of VMM cases had a BRAF mutation, 50% of
them in codons other than the canionical V600E [16] and Dias-Santagata et al. showed
BRAF mutation in 25% of VMM cases [13]. Results of immune therapy with checkpoint
inhibitors may be disappointing, likely because these melanomas tend to have a low tumor
mutation burden implying limited antigenicity, however a response rate of approximately
28% has been recently documented in a small study of vulvar, vaginal and cervical mucosal
melanomas and these novel systemic therapies have proven to improve survival in vulvar
melanoma [27].

Conclusion

Vulvar melanoma is an insidious disease often with microscopic amelanotic foci, clinical
multifocality and ill-defined borders. Spread to the urethra is common and a frequent source
of recurrence and urethral recurrence is associated with mortality. Hence, pathology excision
specimens should be carefully reviewed with particular attention to urethral involvement.
High local recurrence of vulvar melanoma is associated with mortality and factors
contributing to local recurrence should be carefully reviewed.
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. Vulvar malignant melanoma is a subtype of mucosal melanomas arising on

the female genital tract.

. High local recurrence of vulvar melanoma is associated with mortality and

factors contributing to local recurrence should be carefully reviewed.

. Spread to the urethra is common and a frequent source of recurrence and

urethral recurrence is associated with mortality in vulvar melanoma.
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Figure 1:
A : Scanning magnification view (3X view) of VMM showing atypical epitheliod cells

(melanocytes) in epidermis on H&E slide; Higher magnification (300X view, B & C and
600X view, D) of VMM showing atypical epitheliod cells (melanocytes) in epidermis and
dermis with scattered melanin pigments in dermis on H&E slide

Note: The glass slide is almost 34 years old, and there has been some fading over time.
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Figure 2:
A: Scanning magnification view (2X view) of VMM showing periurethral involvement by

VMM and dermal boundaries in relation to Clark level of invasion and tumor thickness on
H&E slide; B: Higher magnification view (400X view) of periurethral involvement by VMM
and atypical epitheliod cells (melanocytes) in dermis on H&E slide

Note: The glass slide is almost 34 years old, and there has been some fading over time.
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Figure 3:

Prognostic factors for VMM patients (n=31). Kaplan-Meier curves for factors predictive of
overall survival: age at diagnosis, urethral involvement, Clark level and Breslow thickness.
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Patient Characteristics

All Patients Patients with follow
(n=37) up
(n=31)
N | Percent N Percent
Tumor Thickness
0 6 16.2 5 16.1
0.01-1.00mm | 7 18.9 5 16.1
>1.00mm 23 62.2 20 64.5
Unknown 1 2.7 1 3.2
Clark’s Level
ITor 1l 11 29.7 8 258
IV orV 16 43.2 14 41.2
Unknown 10 27.0 9 29.0
Ulceration
Present 15 40.5 13 41.9
Absent 7 18.9 6 19.4
Unknown 15 40.5 12 38.7
Lymphovascular Invasion
Present 8 21.6 7 22.6
Absent 13 35.1 10 323
Unknown 16 43.2 14 45.2
VGP Mitotic Rate
0 1 2.7 0 0.0
1-6 6 16.2 6 19.4
>6 10 27.0 8 258
Unknown 20 54.1 17 54.8
Histologic Amelanotic foci
1] Yes 19 51.4 16 51.6
0 | No 18 48.7 15 48.4
Clinical Multifocality
1 | Present 13 35.1 13 41.9
0 | Absent 24 64.9 18 58.1
Urethral Involvement
1] Yes 9 24.3 9 29.0
0 | No 28 75.7 22 71.0
Age at Diagnosis
23-64 yrs 17 46.0 15 48.4
65-83 yrs 20 54.1 16 51.6
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Five-Year Survival Rates, Median Follow up and Median Time to Death (n=31)

Table 2.

N Exact Five-Year Median Deaths Median
Log- Survival Follow N Time to
rank Rates up* Death
test (Percent) | (Months) (Months)
p-value
Tumor 0.003
Thickness
0 5 100.0 81.0 0
0.01-1.0mm | 7 50.0 29.0 4 78.5
>1.00mm 23 27.2 245 15 25.0
Clark’s Level 0.041
1l or I 8 66.7 495 4 78.5
IV orV 14 20.0 245 11 25.0
Unknown 9 55.6 60.0 5 25.0
Urethral 0.036
Involvement
1] Yes 9 125 24.0 8 24.5
0| No 22 57.0 46.0 12 40.0
Age at Diagnosis 0.034
23-64 years | 15 58.7 60 9 44.0
65-83 years | 16 25.6 155 11 23.0
Clinical 0.071
Multifocality
1] Yes 13 20.0 23 9 24.0
0| No 24 58.2 52 11 36.0

*
Time from diagnosis to last follow up.

Aok

One patient with unknown thickness excluded from the analysis.
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