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Abstract ~ Introduction
Mucosal melanomas are rare tumors which
most commonly arise in the upper

aerodigestive tract (oral cavity, nasal cavity,
and sinuses), anorectum, and female genital
tract. Compared to cutaneous melanomas, far
less is known about the pathogenesis, natural
history, and management of mucosal melano-
mas. At presentation, mucosal melanomas are
characteristically more advanced and associ-
ated with poorer outcomes than cutaneous
melanomas. The primary treatment modality is
complete surgical excision, but due to the ana-
tomical location and advanced stage at presen-
tation, complete removal may not be possible.
As the overwhelming majority of patients with
locally advanced tumors will die of metastatic
disease, highly morbid and/or extensive proce-
dures with major impact on quality of life may
not be justified. For patients with advanced dis-
ease, immunotherapy with anti PD-1 therapy
should be considered and similarly for the
small proportion of patients with a c-kit muta-
tion targeted therapy with imatinib may be
worthwhile. Unfortunately, the results of treat-
ment for advanced disease do not match those
seen for cutaneous melanoma. In this chapter,
we review the clinical and pathologic features of
mucosal melanomas in general and provide a
more detailed discussion concerning the presen-
tation and management of tumors originating in
specific anatomical locations. Management of
advanced disease is considered separately.

Primary melanomas arising from the mucosal epi-
thelium lining the respiratory, alimentary, and gen-
itourinary tracts have been well documented but are
relatively rare. Unlike their cutaneous counterparts,
for which large databases have been established,
most reports of mucosal melanoma outcomes are
small, retrospective studies. The rarity of these
tumors is partially responsible for the fact that
insights into the pathogenesis, natural history, and
treatment of mucosal melanomas have not kept
pace with the advances made in the understanding
and treatment of cutaneous melanoma. Guidelines
for the management of mucosal melanoma have
been published but given the paucity of high-level
data, they are consensus-based recommendations
only (Ano-uro-genital Mucosal Melanoma Guide-
line Development Group; Cancer Council Australia
Melanoma Guidelines Working Party). By compar-
ison with cutaneous melanomas, mucosal melano-
mas lack a clear association with ultraviolet
exposure, commonly present at a more advanced
stage, behave more aggressively, and overall have a
much worse prognosis. There has been considerable
debate whether these features are the result of an
intrinsic biologic aggressiveness (as even small and
thin mucosal melanomas can be fatal), the advanced
stage at diagnosis due to the clinically occult loca-
tion of these tumors, or other factors including lack
of a dermal/epidermal junction and the richness of
the adjacent vascular and lymphatic supply.
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Recent developments in melanoma tumor
biology have highlighted differences between
cutaneous and mucosal melanomas (see also
chapter » “Molecular Pathology and Genomics
of Melanoma”). Unlike cutaneous melanomas,
BRAF mutations are uncommonly seen in
mucosal melanomas whereas c-KIT amplifica-
tion or mutations which are rarely seen in cuta-
neous melanomas may occur in up to half of
mucosal melanomas (Curtin et al. 2005, 2006).
A large Chinese series found a 10% incidence
of ¢-KIT mutations, somewhat lower than
reported from North American populations,
but a higher rate of BRAF mutations (12%)
(Lian et al. 2017b). Not surprisingly, the UV-
related mutational burden frequently seen in
cutaneous melanomas is not prominent in
mucosal melanoma. Rather, increased copy
number and structural variations predominate
(c-KIT, CCNDI1, and TERT) (Merkel and
Gerami 2017). Variations in the frequency of
c-KIT mutations by primary site have been
noted; they are uncommon in head and neck
melanomas but more common in vulvar mela-
nomas (approximately one-third). Another sig-
nificant feature that separates mucosal
melanoma from cutaneous melanoma is the
lack of a validated clinico-pathologic staging
system. Unlike the current eighth edition AJCC
staging system for cutaneous melanoma which
is based on 47,000 patients, the staging systems
for sinonasal melanoma and vulvar melanoma
are not evidence-based and have not been
proven to be as useful (Gershenwald et al.
2017b; Verschraegen et al. 2001; Michel et al.
2014; Chae et al. 2016). In many reports, the
standard TNM criteria of cutaneous melanoma
staging are employed; however, the lack of a
dermal-epidermal junction or a suitable identi-
fiable layer deep to mucosa to define tumor
thickness is a major issue. In this chapter, we
review the clinical and pathologic features of
mucosal melanomas in general and provide a
more detailed discussion concerning the pre-
sentation and management of tumors originat-
ing in specific anatomical locations. Adjuvant
therapy and management of the patient with
recurrent disease will be considered separately.
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Epidemiology

The annual age-adjusted incidence of non-
cutaneous melanomas was reported by the Third
U.S. National Cancer Survey to be 0.7 per
100,000 persons in 1976 (Scotto et al. 1976). In
a large population-based study of over 84,000
cases in the US National Cancer Data Base, mel-
anomas arising from mucosal surfaces accounted
for 1.3% of all melanomas along with occult pri-
mary melanoma 2.2% and ocular melanoma
5.3%, while 91.2% were cutaneous. The majority
of mucosal melanomas arose in head and neck
sites (55%), followed by female genital (18%),
anorectal (24%), and urinary sites (2.8%) (Chang
et al. 1998). The incidence of mucosal melanoma
from a longitudinal review of the SEER database
(1990-2010) was 2.3 per million persons per year,
and unlike cutaneous and ocular melanoma, there
was no evidence of any change in the incidence
over that period (Bishop and Olszewski 2014).
The male to female ratio was 0.4:1 predominantly
related to the excess of female genitourinary mel-
anomas. Head and neck mucosal melanoma was
seen equally frequently in both sexes. The median
age at presentation of mucosal melanoma for all
sites is in the seventh decade, considerably older
than for cutaneous melanoma (67 years vs.
55 years) (Chang et al. 1998). It is most uncom-
mon to see mucosal melanoma presenting in
younger persons.

The incidence of mucosal melanoma is similar
for white and Hispanic persons (Chang et al.
1998). Among black persons, the incidence of
mucosal melanoma was approximately two-thirds
that seen in white persons, however, because of
the much lower incidence of cutaneous melanoma
in Blacks, the proportion of persons with African-
American or Hispanic ethnicity with mucosal
melanoma was 8.8% compared to <3% of white
persons. Although Japanese people have a much
lower incidence of cutaneous melanoma than
white persons, mucosal melanomas constitute a
higher proportion, with the oral cavity in particu-
lar being a relatively common site (Takagi et al.
1974). In a report of nasal cavity mucosal mela-
noma in Uganda, the incidence was higher in
black persons than in white persons (Lewis and
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Martin 1967). In a large series (706 patients) from
four Chinese centers, the primary anatomic sites
were the lower GI tract (26.5%), nasal cavity and
paranasal sinuses (23%), gynecological sites
(22.5%), oral cavity (15%), urological sites
(5%), upper GI tract (5%), and other sites
(3.0%). At initial diagnosis, 14.5% were Stage I
disease (superficial disease extending to
muscularis propria), 41% Stage II (deeply invad-
ing tumor beyond the muscularis), 21.5% Stage
1I (lymph node involvement), and 23.0% Stage
IV (Lian et al. 2017b).

Pathological Features and Diagnosis

The presence of melanocytes in the mucous mem-
branes results from migration from the neural crest
during embryogenesis. Mucosal melanomas are
considered malignant neoplasms originating from
local melanocytes, similar to their cutaneous coun-
terparts. Because mucosal melanomas are not
uncommonly encountered near mucocutaneous
junctions (e.g., anorectal melanomas at the junction
of squamous and columnar epithelia of the anal
canal), it has been suggested that these melanomas
represent extension of tumor from melanocytes in
the adjacent skin. The presence of melanoma resid-
ing solely within the mucosal epithelium and
exhibiting the characteristic junctional activity of
primary tumors is well documented, however.

Cutaneous melanomas often metastasize to the
gastrointestinal tract, predominantly the small
bowel (most commonly the serosal surface), and
often in the context of widespread disease but
infrequently metastasize to organs with mucosal
surfaces. Rarely it may be difficult to differentiate
a primary mucosal melanoma from a metastasis
from an unknown or regressed cutaneous primary
melanoma. The presence of junctional change, a
precursor lesion, or preexisting melanosis all sug-
gest a primary mucosal melanoma. A typical UV-
associated signature on genomic analysis as seen
in many cutaneous melanomas would also argue
against a primary mucosal melanoma.

Unlike cutaneous melanoma, a precursor
lesion is an uncommon occurrence (<10%). The
commonest histological appearance of mucosal
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melanoma is a broad lentiginous growth pattern
in the early radial growth phase characterized by
proliferation of atypical melanocytes at the base of
the mucosal epithelium. The appearances range
from in situ changes through to deeply invasive
melanoma (Saida et al. 2004). Mucosal melano-
mas are often quite thick at diagnosis compared to
cutaneous melanoma. This may be due to a com-
bination of late recognition by patients, lack of a
dermal junction which may potentially facilitate
deeply invasive melanomas developing, or intrin-
sic aggressive behavior of these lesions with an
early vertical growth phase. Classification of
mucosal melanoma into standard cutaneous sub-
types in many cases is impractical and has been
shown to be of limited prognostic significance
(Chang et al. 1998).

From a histological standpoint, distinguishing
mucosal melanoma from other malignant neo-
plasms can be a significant diagnostic challenge
as mucosal primary lesions not infrequently lack
identifiable melanin (e.g., only 65% of oral muco-
sal melanomas contain pigment). The absence of
melanin or obvious features of melanoma may
lead to confusion with lymphoma, anaplastic car-
cinoma, or angiosarcoma, although immunobhisto-
chemical analysis (e.g., with S-100, HMB-45)
may go some way to resolving this issue.

Staging and Prognosis

The staging criteria for cutaneous melanoma have
not been shown to be broadly applicable to mucosal
melanoma. Clark levels of invasion as described for
the skin are not applicable to mucosal melanoma
due to varying anatomic features such as the lack of
a dermal-epidermal junction and reticular dermis.
Although some studies have attempted to correlate
the actual depth of invasion with prognosis and in
general patients with thinner lesions have better out-
comes, the numbers are small and results have been
variable. Similarly, the presence of involved lymph
nodes has not been comprehensively shown to be of
prognostic significance, presumably due to the high
rate of distant metastasis and the extremely poor
prognosis of patients with mucosal melanomas. A
prospective evaluation of 706 Chinese patients with
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mucosal melanoma which excluded penile and vul-
var primary lesions failed to find any difference in
outcome by site of the primary lesion. Mucosal
melanomas arising in the head and neck (nasal,
pharyngeal, and oral), gastrointestinal, and gyneco-
logical/urological sites had similar outcomes with
survival rates at 1 year (88%, 83%, 86%), 2 years
(66%, 57%, 61%), and 5 years (27%, 16%, 20%),
respectively (Lian et al. 2017b). Factors found to be
independently predictive of outcome for patients
with Stage [-IV mucosal melanoma included
tumor thickness, number of lymph node metastases,
and site of distant metastases. Among patients with
Stage IV disease, elevated LDH along with tumor
thickness, lymph node involvement, and number of
sites of distant metastases were associated with out-
come (Cui et al. 2018). The predominant sites of
distant spread at presentation or subsequently were
regional lymph nodes (21.5%), lung (21%), liver
(18.5%), and distant nodes (9%). Differences by
site of the primary were noted; for instance, com-
pared to other primary mucosal melanomas, oral
cavity lesions had a higher incidence of regional
nodal metastases (31.7% vs. 19.8%, p = 0.009)
and a higher incidence of lung metastases (32.5%
vs. 18.5%, p = 0.007) (Lian et al. 2017).

Mucosal Melanoma of the Head and
Neck

The mucosal surfaces of the head and neck are
the most common site for mucosal melanomas,
accounting for approximately 50% of all muco-
sal melanomas and 2% of all head and neck
melanomas. The oral cavity and nasal cavity
including paranasal sinuses account for virtually
all head and neck mucosal melanomas (Gavriel
etal. 2011). The nasal cavity is the most common
site (approximately 40%) along with the para-
nasal sinuses, which are involved in 10%
(Lawaetz et al. 2016). The exact origin of
sinonasal mucosal melanoma may be difficult to
determine in the case of extensive or advanced
tumors. The palate and alveolar ridge, both max-
illary and mandibular, are by far the most com-
mon sites involved in oral cavity lesions. The
remainders are evenly divided among the
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oropharynx, larynx, and proximal esophagus.
Risk factors for the development of head and
neck mucosal melanoma have not been identi-
fied. Oral melanosis which is a rare condition has
been suggested as a precursor lesion; however,
confirmatory evidence is lacking (Takagi et al.
1974). Similarly both smoking and exposure to
formaldehyde have been implicated but again
evidence is lacking.

The time interval from onset of symptoms to
diagnosis ranges from weeks to many months,
with most studies reporting an interval of
3—6 months (Gavriel et al. 2011). The anatomical
site of the tumor and the tumor morphology influ-
ence the mode of presentation. Sinonasal lesions are
typically polypoid in appearance and at least 50%
are pigmented. In many cases, the initial diagnosis is
a nasal polyp. Typically, patients complain of epi-
staxis and/or nasal obstruction and less commonly
with diplopia or proptosis, pain, or facial deformity.
The maxillary sinus accounts for most sinus muco-
sal melanoma; the frontal sinus is involved uncom-
monly and the ethmoid sinus rarely. Lesions located
in the oral cavity are characteristically pigmented
and flat and present as an ulcer, or with bleeding,
discomfort, or ill-fitting dentures. The Japanese
experience is different from the pattern described
above seen in North America and Europe, with a
marked excess of lesions in the oral cavity (Takagi
et al. 1974). Despite the fact that head and
neck mucosal melanoma has a terrible prognosis,
the risk of distant disease at the time of presentation
is less than 10%. Regional lymphadenopathy
at presentation occurs infrequently (<20%),
much more commonly from oral than sinonasal
sites (Krengli et al. 2006). The commonest location
of lymph node spread is the submandibular lymph
node basin(s) and less frequently submental,
subdigastric, and supraclavicular areas. Retro-
pharyngeal lymph nodes may be involved in
patients with sinonasal melanomas.

Differential Diagnosis
Mucosal melanomas in the oral cavity can be

confused with a number of benign lesions
(Alawi 2013). Pigmented lesions of the oral cavity
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are not uncommon. The most frequently seen are
melanocytic macules which are usually small and
well circumscribed. Other benign lesions include
oral melanoacanthoma, smoker’s melanosis, and
changes indicating systemic conditions including
Cushing’s syndrome and adrenal insufficiency.
Nevi, although uncommon, can be difficult to
distinguish from melanomas and usually biopsy
is required to make the definitive diagnosis. Angi-
omas and other vascular lesions may also mimic
mucosal melanomas and again may require
biopsy. Patients with Peutz-Jeghers syndrome
have typical pigmented lesions on the oral mucosa
and lips and in most cases should not represent a
diagnostic problem. Finally, the most common
source of oral pigmentation is dental amalgam
tattooing which can usually be confirmed by the
characteristic location of the pigment adjacent to
previous dental intervention.

Staging and Prognosis

In older studies, the most commonly used staging
system was that proposed by Ballantyne: Stage 1,
local tumor only; Stage II, regional lymph node
involvement; and Stage III, distant metastasis
(Ballantyne 1970). The current staging system is
the American Joint Committee on Cancer (AJCC)
Cancer Staging Manual for mucosal melanoma of
the head and neck published in 2017 (8th edition).
This provides a greater level of detail about the
extent of the primary tumor and should be used in
reporting mucosal melanoma of the head and
neck. Regardless of the primary site in the head
and neck, survival is poor, ranging from 25% to
45% at 5 years, although most studies report a
5-year survival of approximately 30% (Lopez
et al. 2016). Data from the SEER database
reported a S-year survival of 25% (Jethanamest
et al. 2011). The 3-year survival from a more
recent Danish population database was 45%. The
pattern of recurrence in this study of 226 patients
was local recurrence in 40%, isolated lymph node
recurrence in 3%, distant recurrence alone in 6%,
and 23% had recurrence at more than one site
(Lawaetz et al. 2016).
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Given the limitations of the currently available
data, a number of potential prognostic factors
have been identified. Patients with sinus mela-
noma may have poorer outcomes than oral or
nasal melanomas possibly due to more advanced
disease at diagnosis although this is far from clear
(Gavriel et al. 2011; Jethanamest et al. 2011).
Although far from unanimous, older individuals
and possibly males appear to have worse out-
comes. Smaller tumor size and complete resection
of the primary tumor were associated with
improved survival. As noted above, local recur-
rence is a common and devastating complication
of mucosal melanoma. In general, local and
regional recurrence had limited impact on overall
survival as these sites of recurrence usually
occurred with distant recurrence.

Treatment

The management of head and neck mucosal mel-
anoma is complex, with multiple options and the
potential to cause major cosmetic and functional
deficits. The current consensus is for patients to
undergo complete surgical resection and consid-
eration of postoperative adjuvant radiotherapy if
possible. Currently, there is no information on
adjuvant systemic therapy for patients with head
and neck mucosal melanoma. Pretreatment eval-
uation should confirm the diagnosis, determine
the extent of the primary lesion, and exclude dis-
tant spread. Preoperative MRI (or CT) is helpful in
assessing operability and operative strategy. Pre-
operative PET/CT (or CT of head, chest, abdo-
men, and pelvis) scanning to exclude metastatic
disease is recommended, although the risk of
spread at presentation is relatively low. Functional
endoscopic surgery (FES) is being increasingly
used for preoperative evaluation including biopsy
and in some cases resection of suitable lesions
in the nasal cavity and Elective
lymphadenectomy is not indicated in view of the
low risk of lymph node involvement at the time of
presentation, the low rate of subsequent lymph
node recurrence, and lack of data supporting
improved outcomes. There is a very limited

sinuses.
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experience with sentinel node biopsy in head and
neck mucosal melanoma. The procedure appears
to be technically feasible but the more important
question of whether it improves outcomes given
the observation that lymph node status has mini-
mal impact on survival has yet to be resolved
(Starek et al. 20006).

There are no prospective reports which
directly compare surgery and radiotherapy or
the combination of these treatments. A number
of older studies described the experience with
single modality radiotherapy which tended to
report rates of local recurrence inferior to sur-
gical resection although there were reports of
complete responses (Lund et al. 1999; Yii et al.
2003). No objective difference in outcome was
discernible between primary radiotherapy and
surgical resection in these older studies. It had
been believed previously (erroneously) that
melanoma was resistant to radiation therapy,
and hence many of the older studies included
patients with extensive and/or inoperable dis-
ease. Contemporary reports of radical surgery
and postoperative adjuvant radiotherapy report
significantly improved rates of local control in
the order of 60-70% at 5 years but unfortu-
nately with no significant impact on overall
survival (Owens et al. 2003; Temam et al.
2005; Krengli et al. 2006; Moreno et al.
2010). Radiotherapy should be considered for
patients with inoperable disease or where the
surgical margins are inadequate. An alternative
strategy based on developing evidence from the
management of regional or distant recurrence of
cutaneous melanoma may be to consider the use
of CTLA-4/PD-1 blockade either as definitive
treatment or in combination with surgery or
radiotherapy (see also chapter » “Adjuvant
Systemic Therapy for High-Risk Melanoma
Patients”). Developments in this area are
awaited. The major issue in head and neck
mucosal melanoma is the management of dis-
tant disease, which has not improved in recent
decades. Strategies which target disease pro-
gression, introduced at an early stage, would
be expected to improve not only overall sur-
vival but also local control.

959

Treatment Overview

Mucosal melanoma of the head and neck is
uncommon. While mucosal melanomas of the
three most common sites, nasal cavity, oral cav-
ity, and sinuses, are considered together, there are
differences in presentation and natural history. At
presentation, most patients have no evidence of
distant spread. Lymph node involvement at pre-
sentation or as an isolated event subsequently is
uncommon and prophylactic lymphadenectomy
in the definitive primary management of head
and neck mucosal melanoma is not indicated.
Sentinel node biopsy is technically feasible but
whether it improves outcomes is unknown.
Patients most likely to benefit are those with
early stage and/or small tumors who may be
considered for adjuvant immunotherapy if
found to have lymph node spread. Where possi-
ble complete surgical excision is recommended
as definitive treatment, however, the potential for
major cosmetic and functional deficits is signifi-
cant. Overall, adjuvant radiotherapy probably
reduces the risk of local recurrence but has no
impact on survival. As an alternative to surgery,
definitive radiotherapy is inferior in terms of both
local control and overall survival and should
only be recommended for patients who are
unable to undergo surgery or who have gross
inoperable disease. The role of adjuvant or neo-
adjuvant immunotherapy for head and neck
mucosal melanoma is yet to be resolved; how-
ever, their potential to improve outcomes as seen
in cutaneous melanoma suggests that they may
be possible strategies in the future. Given the
poor prognosis for patients with high-risk mela-
nomas, i.e., larger and thicker lesions, adjuvant
or neoadjuvant immunotherapy could be consid-
ered regardless of lymph node status.

Female Genital Tract Mucosal
Melanomas

Mucosal melanomas involving the female geni-
tal tract account for 3% of all melanomas in
women. Vulvar melanomas account for the
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overwhelming majority of these genital tract
melanomas with most of the remainder occurring
in the vagina. Melanomas of the cervix and
uterus are extraordinarily rare.

Vulvar Melanoma

Mucosal melanomas account for 10% of all
malignancies of the vulva. Approximately, one-
third of vulvar melanomas arise laterally on the
labia majora (31%). A similar proportion is cen-
trally located around the clitoris (31%), and the
remainders are located around the vaginal
introitus or on the labia minora (Ragnarsson-
Olding et al. 1999). Although labeled mucosal
melanoma, the skin of the vulva changes from
the hair-bearing normal skin of the lateral labia
majora through glabrous skin (lacking hair folli-
cles and sweat glands) to typical mucosa of the
vaginal introitus. A proportion of vulvar melano-
mas involve both glabrous skin and mucosa, mak-
ing distinguishing whether the lesion is primarily
a vulvar or a vaginal melanoma difficult. Lesions
arising in the hair-bearing skin are frequently
pigmented and flat in comparison with more
medially located lesions which are elevated and
amelanotic in one-third of cases.

The median age at presentation is in the late
60s, and it is very uncommon to see vulvar mel-
anomas in young women. Pigmented lesions of
the vulva are not uncommon but usually occur in
younger women,; biopsy may be necessary if there
is any clinical concern. Occasionally, vulvar mel-
anomas present as a chance finding during routine
gynecological examination; however, as most
patients are elderly, the majority present with
discharge, bleeding, or pruritus. Approximately,
70% of patients present with clinically localized
disease, although the tumors are often quite exten-
sive, with a median thickness of 4 mm. Twenty
percent of patients have inguinal lymph node
involvement at presentation and a small propor-
tion present with metastatic disease. Evaluation
should include biopsy of the dominant lesion
and any surrounding pigmented areas. Appropri-
ate imaging of the pelvis and PET/CT scanning
with brain imaging to exclude metastatic disease
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would appear reasonable. There is currently no
location-specific staging system suitable for mel-
anoma of the female genital tract. The commonly
used International Federation for Gynecology and
Obstetrics (FIGO) staging system for vulvar squa-
mous cell carcinoma is inappropriate for mela-
noma, and in general, the current AJCC staging
system for cutaneous melanoma offers significant
advantage and is increasingly used (Moxley et al.
2011; Nagarajan et al. 2017; Seifried et al. 2015).
Based on a retrospective review of a relatively
large group of 100 patients treated at the MD
Anderson Cancer Center, a bivariate T category
system encompassing tumor thickness and mitotic
rate accurately predicted outcome (Nagarajan
etal. 2017).

Prognostic factors associated with poorer out-
come include increasing age at presentation,
increasing tumor thickness, tumor ulceration, ele-
vated mitotic rate central location (vestibule
including the clitoris), vascular invasion, and
regional lymph node involvement (Sugiyama
et al. 2007; Seifried et al. 2015; Nagarajan et al.
2017). Collected series report 5-year survival
rates ranging from 5% to 55% with a mean of
36% (Piura 2008). One large study reported a
5-year survival of 70% for patients with thin
lesions (<1 mm in thickness) but less than 20%
for patients presenting with regional lymph node
involvement (Sugiyama et al. 2007).

The management of vulvar melanoma has
evolved from radical bilateral vulvectomy to
more nuanced and individualized treatment. In a
retrospective review, no difference in outcome
was found between radical vulvectomy, simple
vulvectomy, or wide local excision. More recent
reports indicate similar rates of local control and
overall survival following less radical surgery
(Phillips et al. 1994; Irvin et al. 2001; Moxley
et al. 2011; Tcheung et al. 2012). The appropriate
margin of excision is unknown but in a series of
281 patients with lesions <2 mm thick the local
recurrence rate was 1.8% and was not effected by
margins sizes of 1-2 cm versus 5 cm (Tcheung
et al. 2012). Unfortunately, a significant propor-
tion of patients have extensive or central lesions
that are not suitable for a limited procedure and
may require an anterior exenteration for complete
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excision. Radiotherapy is potentially an option in
these cases, for unresectable cases, or where the
patient refuses surgery. Patients with high-risk
features including primary tumors >3 cm in size,
close or involved margins, or regional lymph node
involvement may benefit from radiotherapy
although the morbidity is significant.

The role of elective bilateral lymphadenectomy
has been controversial. Prophylactic or elective
lymphadenectomy does not improve survival, but
the presence of inguinal node spread is a poor
prognostic factor (Phillips et al. 1994). The proce-
dure is associated with significant morbidity and
should only be undertaken for proven lymph node
metastases. Sentinel node biopsy has been reported
in the management of vulvar melanoma and
appears technically feasible but its role is yet to
be defined, given that lymphadenectomy has no
impact on outcome (de Hullu et al. 2002; Moxley
etal. 2011). Ifit does have arole, it is likely to be in
good prognosis patients with thin melanomas
where resection of occult lymph node disease
may impact survival.

Vulvar Melanoma Summary

Vulvar melanomas arise from the normal skin of
the labia majora through glabrous (non-hair-bear-
ing) skin of the labia minora to the typical mucosa
of the vaginal introitus. Melanoma of the vulva is
a disease of older women and is uncommon in
women under 50 years of age. At presentation,
one-fifth of patients will have regional lymph
node involvement; however, distant metastatic
disease is uncommon (<5%). Over the decades,
primary surgical treatment has evolved from rad-
ical bilateral vulvectomy and routine inguinal
lymphadenectomy to conservative wide local
excision. The appropriate margin of excision is
not well defined; however, a margin of 1 cm has a
low risk of local recurrence. Wider margins do not
appear to confer any additional benefit and may
potentially be associated with significant morbid-
ity. The extent and location of a small proportion
of vulvar melanomas, e.g., central lesions around
the clitoris may indicate a need for more radical
and morbid procedures, e.g., anterior pelvic
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exenteration to effect complete excision but at
the risk of significant morbidity and reduced qual-
ity of life. Radiotherapy has been recommended
for patients with inoperable tumors, patients who
are unwilling to consider major exenterative pro-
cedures, or those considered at high risk of local
recurrence, e.g., large tumor size or patients with
close or involved margins after wide excision.
Radiotherapy certainly reduces the risk of local
recurrence but appears to have minimal impact on
overall survival and is associated with significant
morbidity and reduced quality of life. Although
lymph node involvement is associated with poorer
outcomes, elective lymphadenectomy has no
effect on overall survival, no doubt related to the
significant and devastating risk of distant recur-
rence that is not impacted by the extent of local or
regional surgery. Elective lymphadenectomy
should not be performed. The role of sentinel
node biopsy although technically feasible is cur-
rently undefined but may be considered for
patients with thin, good prognosis lesions who
may benefit from identification and removal of
lymph node spread at an early stage. Increasingly
as with head and neck mucosal melanoma, based
on experience from cutaneous melanoma, adju-
vant and neoadjuvant immune and targeted thera-
pies may be expected to have a role in the
management of this condition.

Vaginal Melanoma

Vaginal melanoma is a rare malignancy with a
fearsome reputation (Piura 2008). The 5-year sur-
vival is in the order of no more than 20%
(Gadducci et al. 2018). The presentation is similar
to vulvar melanoma with discharge, bleeding, and
pruritus accounting for the majority of presenta-
tions. It is a disease of older women, with a median
onset in the late 60s. The appearance is of a nodular
lesion which is commonly pigmented. Most vagi-
nal melanomas are located in the lower third on the
anterior wall. Given the rarity of this condition,
prognostic factors are not well described but
thicker tumors (greater than 3 mm in thickness)
and lymph node involvement indicate a poor out-
come (Tcheung et al. 2012; Vaysse et al. 2013;
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Gadducci et al. 2018). The workup should be sim-
ilar to that used for vulvar melanoma. The surgical
approach varies from wide excision with a margin
of 1 cm for thinner lesions and 2 cm for thicker
lesions. Major resections including vulvectomy,
vaginectomy, hysterectomy, and anterior pelvic
exenteration may be necessary to obtain clear mar-
gins, but the considerable cost in terms of both
morbidity and reduced quality of life may not be
justified in these very high-risk patients. Alterna-
tively, radiotherapy which may have significant
morbidity can be considered. In a series of 38
patients, 35 recurred with a median follow-up of
17 months. Local recurrence alone was seen in
22%, distant only in 63%, and both local and
distant in 15%. The median progression-free sur-
vival was 11.4 months and median survival
19 months. Postoperative radiotherapy reduced
the incidence of local recurrence (1 of 15 vs. 5 of
11patients) but not survival (median survival 29 vs.
16 months, p = 0.46) (Frumovitz et al. 2010).
Similar to vulvar melanoma, there is no role for
elective lymphadenectomy. Sentinel node biopsy
has been described for vaginal melanoma and
although technically feasible, a role for the proce-
dure has not yet been established.

Vaginal Melanoma Treatment
Overview

Vaginal melanoma is less common than vulvar
melanoma and is a disease of older women. Over-
all survival is poor (20% at 5 years). If possible,
wide excision with a margin of 1-2 cm is
recommended. Major procedures including exen-
teration or primary radiotherapy have been
recommended in the past for extensive lesions;
however, the survival outcome for these high-
risk patients is very poor. The considerable mor-
bidity and reduction in quality of life associated
with major exenterative surgical procedures or
radical radiotherapy is considerable and may not
be justified given the very poor outcomes. The
available evidence does not support the use of
elective lymphadenectomy. In the era of immuno-
therapy and targeted therapies, early introduction
of these agents will likely become more common
and should be considered.
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Cervix and Urethra Melanoma

Melanoma at these two sites is extraordinarily rare
and unfortunately presentation is usually at a late
stage. As a consequence, S-year survival is poor
(5%) (Piura 2008). For cervical lesions deemed to
be operable, total abdominal hysterectomy and
pelvic sidewall lymphadenectomy is indicated,
otherwise palliative radiotherapy can be consid-
ered. Urethral melanomas commonly require an
anterior exenteration, alternatively radiotherapy
can be considered. Isolated cases of ovarian mel-
anoma have been reported; presentation is usually
at an advanced stage, and outcomes are very poor
regardless of treatment.

Mucosal Melanoma of the Penis and
Scrotum

Melanomas of the penis are very uncommon.
Most arise from the glabrous skin of the glans
penis and may be difficult to distinguish from ure-
thral melanoma. A significant delay in presentation
is common. Regional and/or distant spread is
found in one-quarter of patients at presentation
(Larsson et al. 1999). Historically, radical
penectomy was the recommended procedure; how-
ever, conservative procedures are now considered
appropriate where feasible. Lymphadenectomy is
not recommended and although sentinel node
biopsy has been described, its role in overall man-
agement is unknown. Prognostic factors indicating
poorer outcomes include increasing tumor thick-
ness, tumor ulceration, and size of the primary
lesion. Up to 25% of patients will develop a
regional recurrence, and overall survival has been
reported as 31% at 5 years (van Geel et al. 2007).

Melanomas of the shaft of the penis and scro-
tum are also very rare and should be managed as
for cutaneous melanoma.

Anorectal Mucosal Melanoma

Anorectal melanoma is a rare condition that
brings together three closely related primary
sites — perianal skin, anal canal, and rectum
including the anorectal junction. The surface of
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the anorectum varies from stratified squamous
epithelium through columnar epithelium and
mucosa with reducing numbers of melanocytes
with proximal extension. Although anorectal mel-
anomas have traditionally been considered as a
group, there is evidence of more than subtle dif-
ferences in melanomas arising in these sites. For
example, the incidence of anorectal melanoma is
increasing slightly, predominantly due to an
increase in rectal melanoma (Tchelebi et al.
2016). Some differences between the three sites
may be expected, e.g., anal canal lesions not
infrequently metastasize to inguinal lymph nodes
while rectal lesions spread less frequently to
regional nodes and typically spread to mesenteric
and pelvic nodes.

Approximately 60% of anorectal melanomas
arise from the anal canal, 25% from the rectal
mucosa, and 15% from perianal skin, although
in more recent reports, the proportion of rectal
melanomas is increasing (Chen et al. 2016).
Anorectal melanoma is a disease of older persons
with a median onset in the 60s (Ragnarsson-
Olding et al. 2009). There is a slight male prepon-
derance. The commonest presentations are rectal
bleeding or a perianal mass which in up to one-
third of cases may be confused with a diagnosis of
hemorrhoids. Typically, the appearance is of a
raised or polypoid lesion, variably pigmented,
but in up to 20% particularly in the rectum, the
melanoma may be amelanotic. At presentation,
one-quarter of patients have evidence of lymph
node spread. Distant disease at presentation is also
common. Following histologic confirmation of
the diagnosis, preoperative workup is directed at
excluding regional and distant metastasis (PET/
CT or CT scanning including brain). In addition,
the extent of the tumor as determined by imaging
(MRI or CT scan) and physical examination will
indicate whether a wide local excision is appro-
priate or whether an abdominoperineal resection
will be required.

The overall survival for patients with anorectal
melanoma is poor, with only one-quarter alive
5 years after diagnosis (Ragnarsson-Olding et al.
2009; Kelly et al. 2011; Hicks et al. 2014; Matsuda
et al. 2015). Most recurrences occur within
12 months of diagnosis and factors associated
with poorer outcome include tumor size, tumor
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necrosis, perineural invasion, increasing tumor
thickness, positive excision margins, and lymph
node involvement. Rectal lesions may have a
poorer prognosis but this is far from established.
Locoregional recurrence usually occurs in the con-
text of widespread disease. Currently, there is no
suitable staging system for anorectal melanoma,
but the standard TNM system for cutaneous mela-
noma is used by many authorities.

Historically, the standard procedure for
anorectal melanoma was an abdominoperineal
resection. Multiple studies, invariably retrospec-
tive, small in size, and collected over many years
overwhelmingly report similar survivals for both
abdominoperineal resection and sphincter-pre-
serving wide local excision but with a higher
rate of local recurrence for patients undergoing
sphincter-preserving wide local excision. Sphinc-
ter preserving wide excision rather than
abdominoperineal resection is now considered
the default procedure. At least 60% of patients
can be managed by conservative wide local exci-
sion. The margin of excision is not well described;
however, in a small series a RO (complete) resec-
tion with a minimum 10 mm margin was associ-
ated with a reduced risk of local recurrence. There
was no difference in survival between an
abdominoperineal resection and wide excision if
margins were greater than 10 mm (19% at 5 years)
(Nilsson and Ragnarsson-Olding 2010). Although
lymph node status is an important prognostic fac-
tor, elective lymphadenectomy has not been
shown to influence survival and generally is not
recommended (Perez et al. 2013; Ciarrocchi et al.
2017). Sentinel node biopsy has been described in
anorectal melanoma and appears technically fea-
sible. There is controversy, however, over the role
of the procedure and whether it improves out-
comes, given that most local and regional recur-
rences are associated with distant recurrence. A
small number of studies have combined limited
excision with postoperative radiotherapy most
notably from the MD Anderson Cancer Center
which reported high rates of local and lymph
node field control (82% and 88%), with sphincter
preservation in 96%. Unfortunately, overall sur-
vival was unchanged (30% at 5 years) and long-
term radiation associated morbidity was frequent
(48%) (Kelly et al. 2011). Transanal approaches to
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suitable superficial lesions in the rectum have
been described; however, long-term evaluation is
lacking.

Anorectal Melanoma Treatment
Overview

Anorectal melanoma may arise in the lower rec-
tum, anal canal, or perianal skin. Lymph node
involvement at presentation is not uncommon
(20%). Long-term survival is poor (25% at
5 years). Prognostic factors indicating a poor out-
come include larger tumor size, perineural invasion,
increasing tumor thickness, and lymph node
involvement. Complete excision with sphincter
preservation is recommended rather than
abdominoperineal resection. With margins of at
least 10 mm, the risk of local recurrence approaches
that of abdominoperineal resection. As an alterna-
tive to major exenterative surgery or radical radio-
therapy, suitable patients may be considered for
immune or targeted therapies. Adjuvant radiother-
apy may be considered after complete excision for
patients with close or involved margins. Local con-
trol rates are improved with adjuvant radiotherapy
but not overall survival. Elective lymphadenectomy
does not improve survival and should not be
performed. The role of sentinel node biopsy is
undefined; however, in the era of immune and
targeted therapies, identification of patients with
low-risk primary tumors and lymph node involve-
ment may be an indication for adjuvant therapy.
Patients with high-risk features (large tumor size,
perineural invasion, increasing tumor thickness, and
lymph node involvement) who are at very high risk
of death from their melanoma may be considered
for adjuvant immune or targeted therapies.

Gastrointestinal Tract Melanoma

A very small number of cases of primary mucosal
melanomas arising in the gastrointestinal tract
apart from anorectum have been reported, includ-
ing esophagus, stomach, gall bladder, bile duct,
small bowel, and colon. In the esophagus and
anorectum, melanocytes are frequently noted and
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are considered to have migrated from the neural
crest. The origin of melanocytes in other sites is
less clear. The gastrointestinal tract is a frequent
site of metastasis and the possibility that melano-
mas located in these sites represent metastasis
from an unknown primary or regressed primary
must be strongly considered. Factors favoring a
primary mucosal melanoma include polypoidal
appearance, tumor arising in an area of junctional
change, and melanocytes in adjacent epithelium.

Occasionally, these tumors are found inciden-
tally during investigation or management of
another condition but most patients present with
evidence of advanced disease. Surgical resection
is indicated; however, in many cases, the extent of
the disease precludes a curative procedure. The
limited available data would suggest that the out-
come for primary gastrointestinal tract melano-
mas is as bad as that for other mucosal
melanomas. Targeted systemic therapy (imatinib)
or immunotherapy may be considered.

Mucosal Melanoma Adjuvant Therapy

Early diagnosis combined with appropriate surgi-
cal therapy is currently the only potentially cura-
tive strategy for mucosal melanoma. Unlike
cutaneous melanoma, very few adjuvant studies
for mucosal melanoma have been reported. In
2012, a randomized phase II study comparing
the activity and safety of observation, high-dose
interferon, and chemotherapy (temozolomide plus
cisplatin) in 189 resected mucosal melanoma
patients was reported (Lian et al. 2013). Patients
treated with temozolomide plus cisplatin demon-
strated significantly improved relapse-free sur-
vival (5.4 vs. 9.4 and 20.8 months, respectively,
P < 0.001) compared to overall survival (21.2,
40.4, and 48.7 months respectively, P < 0.01)
than those treated with either high-dose interferon
or surgery alone. Based on these results, a
multicenter, randomized controlled phase III trial
of 204 resected mucosal melanoma patients com-
paring high-dose interferon with temozolomide plus
cisplatin demonstrated a significantly lower risk of
relapse and metastasis for patients receiving chemo-
therapy than high-dose interferon and was not
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associated with serious toxicity (Lian et al. 2013).
The median relapse-free survival was 15.5 months
(95% CI, 11.4-19.7 months) in the chemotherapy
group as compared with 9.5 months (95% CI,
8.5-10.5 months) in the interferon group (HR for
relapse, 0.56; 95% CI, 0.40-0.77; P < 0.001). Esti-
mated median overall survival for the chemotherapy
group was 41.2 months and 35.7 months for
the interferon group (P = 0.08). Currently, an
active phase II randomized multicenter study
comparing recombinant humanized anti-PD-1
mAb with high-dose interferon-a2b for resected
mucosal melanoma (ClinicalTrials.gov number,
NCTO03178123) has randomized 90 of a planned
220 patients11 (Lian et al. 2017a). At the present
time, unlike cutaneous melanoma, data on the
role of adjuvant immunotherapy or targeted
therapy for mucosal melanoma is lacking.
Nevertheless, based on the limited experience
with immunotherapy and targeted therapies in
patients with advanced mucosal melanoma, it is
reasonable to expect some response in the adjuvant
or neoadjuvant setting particularly in view of the
extremely poor outcomes seen in this disease.
Early diagnosis combined with appropriate
surgical therapy is currently the only potentially
curative strategy for mucosal melanoma. Unlike
cutaneous melanoma, very few adjuvant studies
for mucosal melanoma have been reported. In
2012, a randomized phase II study comparing
the activity and safety of observation, high-dose
interferon, and chemotherapy (temozolomide plus
cisplatin) in 189 resected mucosal melanoma
patients was reported (Lian et al. 2013). Patients
treated with temozolomide plus cisplatin demon-
strated significant improvement in relapse-free
survival (5.4, 9.4, and 20.8 months, respectively,
P < 0.001) and overall survival (21.2, 40.4, and
48.7, respectively, P < 0.01) than those treated
with either high-dose interferon or surgery alone.
Based on these results, a multicenter, randomized
controlled phase III trial of 204 resected mucosal
melanoma patients comparing high-dose inter-
feron with temozolomide plus cisplatin demon-
strated a significantly lower risk of relapse and
metastasis for patients receiving chemotherapy
than high-dose interferon and was not associated
with serious toxicity (Lian et al. 2013). The
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median relapse-free survival was 15.53 months
(95% CI, 11.37-19.69 m) in the chemotherapy
group, as compared with 9.47 months (95% CI,
8.49-10.45 m) in the interferon group (HR for
relapse, 0.56; 95% CI, 0.40-0.77; P < 0.001).
Estimated median overall survival for the chemo-
therapy group was 41.20 months and 35.73 months
for the interferon group (P = 0.083). Currently,
an active phase Il randomized multicenter study
comparing recombinant humanized anti-PD-1
mAb with high-dose interferon-a2b for resected
mucosal melanoma (ClinicalTrials.gov number,
NCT03178123) has randomized 90 of a planned
220 patientsl1 (Lian et al. 2017). At the present
time, unlike cutaneous melanoma, data on the role
of adjuvant immunotherapy or targeted therapy for
mucosal melanoma is lacking. Nevertheless, based
on the limited experience with immunotherapy and
targeted therapies in patients with advanced muco-
sal melanoma, it is reasonable to expect some
response in the adjuvant or neoadjuvant setting,
particularly in view of the extremely poor out-
comes seen in this disease.

Mucosal Melanoma Systemic Therapy

Until recently, the median survival of patients
with advanced mucosal melanoma was only
9 months, considerably shorter than has been
reported for melanoma at other sites (Kuk et al.
2016). No difference in survival by the site of the
primary mucosal melanoma was noted in this
study. Previously, standard chemotherapeutic
approaches, predominantly dacarbazine-based as
used for cutaneous melanoma, were employed for
advanced mucosal melanoma with similar results.
A similar median survival of 10 months with an
objective response rate of 10% was reported from
a historical cohort of patients with mucosal mela-
noma (Shoushtari et al. 2017). In a phase 111 study,
comparing dactinomycin and fotemustine
response rates of 7% and 15%, respectively with
median durations of response of 7 and 6 months,
respectively were reported (Avril et al. 2004).
Standard chemotherapy may still have a role in
patients who progress through targeted or immune
checkpoint  therapies (see also  chapter
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“Evolving Role of Chemotherapy-Based Treat-
ment of Metastatic Melanoma”). The addition of
an anti-VEGF agent, recombinant human endo-
statin to standard dacarbazine compared to
dacarbazine plus placebo was associated with
both improved progression-free survival and
overall survival (12 months compared to
8 months) (Cui et al. 2013).

The genomic landscape of mucosal melanoma
with low rates of BRAF mutations (<5% of cases)
but significant rates of c-KIT amplification or muta-
tions in up to 50% has meant that much interest has
centered around the role of ¢-KIT blockade with
imatinib (see also chapter » “Molecularly Targeted
Therapy for Patients with BRAF Wild-Type Mela-
noma”). In a small Chinese study of 12 patients
with mucosal melanoma and actionable BRAF
mutations, 70% had a partial or complete response
but the median progression-free survival was only
4.4 months (Bai et al. 2017). Two small studies of
13 and 11 patients respectively with mucosal mel-
anoma and c-KIT mutations or amplification
treated with imatinib demonstrated activity in mod-
est proportions with 1 complete response and 1
partial response in one study, and in the other
study, the subgroup of patients with mucosal mel-
anoma was not reported (Carvajal et al. 2011; Guo
et al. 2011). In a subsequent phase II trial in 24
patients with c-KIT mutated or amplified mucosal
melanoma, 7 patients had a partial response and 5
stable disease with a median duration of response
from 3 to 11 months (Hodi et al. 2013). Responses
were only seen in patients with c-KIT mutations,
most often in exon 11 (e.g., L576P).

Immune checkpoint inhibition with ipilimumab,
a CTL A4 inhibitor, has been reported in a small
number of cases mostly pretreated with standard
chemotherapy. In summary, the response rates
were low, e.g., 6.7% (Postow et al. 2013; Zimmer
etal. 2015) (see also chapter » “Systemic Therapy
for Mucosal, Acral, and Uveal Melanoma”). In a
study of 71 patients from an Italian ipilimumab
expanded access program, the overall response
rate was 12% (Ascierto et al. 2014). PD-1 inhibi-
tors either as single agent nivolumab or
pembrolizumab or in combination with ipilimumab
have demonstrated modest activity. A pooled anal-
ysis of 88 patients who received either single agent
nivolumab or combination nivolumab and
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ipilimumab reported response rates of 23% and
37% and median progression-free survival of 3
and 6 months, respectively (D’Angelo et al.
2017). Although the response rate for mucosal
melanoma was significantly less than for cutaneous
melanoma (37% and 60%, respectively) and
median progression-free survival was poorer (3
and 12 months, respectively), toxicity was similar
but responses appeared to be durable (D’Angelo
et al. 2017). In an attempt to improve immune
checkpoint blockade, a phase 1b study of anti-
PD-1 (JS001, a humanized IgG4 monoclonal anti-
body) combined with axinitib, a multikinase inhib-
itor of angiogenesis via VEGF, PDGFR, and KIT,
reported an objective response rate of 61% with
ongoing partial responses or stable disease in 20 of
33 patients (Guo et al. 2018).

In summary, responses to targeted therapy pre-
dominantly with imatinib are well described, but
response duration is usually short. The response
rate to immunotherapy, in particular anti-PD-1
monotherapy, appears to be lower than is seen in
cutaneous melanoma. Attempts to improve out-
comes are ongoing, and patients with advanced
mucosal melanoma should be strongly considered
for clinical studies.
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