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KEY POINTS

� Noncutaneous melanoma is associated with poor overall survival rates and high rates of
metastatic disease.

� Mucosal melanomas are amelanotic in one-third to one-half of cases, which can cause
difficulty in making the initial diagnosis.

� Elective nodal dissection is not recommended for mucosal melanoma. There is a paucity
of data to support use of sentinel lymph node biopsy.

� Mucosal melanomas have overall higher rates of KIT mutations but much lower rates of
BRAF mutations compared with cutaneous melanoma.
INTRODUCTION

Mucosal melanoma is a rare subtype of melanoma that represents only 1.3% of all
melanoma cases1 and has distinct clinical, biological, and management consider-
ations compared with cutaneous melanoma. Unlike the dramatic and steady increase
in the incidence of cutaneous melanoma, mucosal melanoma incidence rates have
remained steady.2 Furthermore, unlike cutaneous melanoma, there are no known
risk factors for developing mucosal melanoma and there is no known association
with sun exposure. However, most mucosal melanomas present with advanced-
stage disease, possibly explained by the lack of early symptoms as well as the
mucosal locations being less accessible to routine screening. Approximately one-
third to one-half of patients with mucosal melanoma have nodal involvement at the
time of presentation,3,4 and the prognosis is generally very poor, with 5-year overall
survival rates of approximately 25%.3 Even for patients with localized disease, survival
in patients with mucosal melanoma was significantly worse than for patients with
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cutaneous melanoma (10%–60% for various mucosal sites vs >90% for cutaneous),2

suggesting a true difference in the biology of the two entities. The proximity of these
tumors to other vital organs often makes local control challenging, and the rarity of
this disease makes clinical trials, and even consistent data, difficult to achieve. Data
and treatment options are often extrapolated from cutaneous melanoma, but it is
not clear that this is appropriate.
Patients with mucosal melanoma tend to present in their 50s to 80s, with median

age at presentation in the 60s (Table 1). Mucosal melanomas tend to occur near
mucocutaneous junctions, with the most common sites being head and neck
(55.4%), anorectal (23.8%), and vulvovaginal (18.0%).3,5 Although mucosal melanoma
has a slight female predominance with a female/male ratio of 1.85:1,1 this is likely
skewed by the frequency of vulvovaginal melanomas, which do not have a male coun-
terpart. Different sites of mucosal melanoma have different incidence patterns by race
and sex. Altieri and colleagues4 performed a review of the population-based California
Cancer Registry from 1988 to 2013 and found that, although mucosal melanoma only
represented 1% of melanomas in non-Hispanic white people, it accounted for 15% of
melanomas in Asian/Pacific Islanders, 9% of melanomas in non-Hispanic black peo-
ple, and 4% ofmelanomas in Hispanic people. They also found that anorectal mucosal
melanomas were most common in female Asian/Pacific Islanders, whereas head and
neck mucosal melanomas were most common among Hispanic people and genitouri-
nary mucosal melanomas were most common in non-Hispanic white people.
This article discusses clinicopathologic features, staging, and management of

locoregional disease for the 3 most common sites: head and neck, anorectal, and vul-
vovaginal. Because there is a paucity of site-specific data regarding available sys-
temic therapy, this is covered in a more global sense in relation to mutational
analysis and systemic therapy for mucosal melanoma at the end of this article.
Ocular melanoma accounts for approximately 3.7% of melanoma cases1 and also

has a distinct pattern of management compared with either mucosal or cutaneous
melanoma. The diagnosis and primary tumor management of ocular melanoma is
highly specialized and typically performed by an ophthalmic oncologist and not by a
general surgical oncologist. Therefore, its management is not discussed in this article.
The exceptions to this are regional therapies for ocular melanoma liver metastases,
which are reviewed in an article on regional therapies elsewhere in this issue.
HEAD AND NECK MUCOSAL MELANOMA
Clinical Features, Staging, and Prognosis

Head and neck mucosal melanomas most commonly occur in the sinonasal region (up
to two-thirds) followed by the oral cavity.2,6 The most common presenting symptoms
for sinonasal melanoma are epistaxis and nasal obstruction.7 Oral cavity mucosal mel-
anomas are most often asymptomatic and detected by the patient or on oral exami-
nation. There are some reports of preceding oral melanosis,8 but there is no clear
evidence that this represents a premalignant state. Because approximately half of
all head and neck mucosal melanomas are amelanotic,9 the primary tumor is not al-
ways distinguishable on examination from other tumors of the head and neck. Confir-
mation with a panel of standard markers for melanoma such as S100, melan-A,
tyrosinase, and/or HMB45 is helpful to confirm the diagnosis.9 Oral cavity melanomas
are more likely than sinonasal melanomas to present with cervical nodal involvement
(25% vs 6%)6 and clinicians should routinely examine all patients for the presence of
cervical lymphadenopathy. Standard work-up should include a complete history and
physical, including endoscopic examination plus computed tomography (CT) and/or



Table 1
Clinicopathologic features of the most common sites of mucosal melanoma versus cutaneous
melanoma

Cutaneous
Melanoma

Head and
Neck
Melanoma

Anorectal
Melanoma

Vulvovaginal
Melanoma

Incidence
(per million)1

153.5 0.7 0.4 1

Median Age
at Diagnosis (y)

63 61 68–71 63

Male/Female
Predilection

Slight
male
predominance

Slight male
predominance
for oral
cavity

1.6-fold
higher
in women

Female
predominance

Presence of
Amelanosis (%)

1.8–8 50 29–71 27

Staging Systems Used AJCC
cutaneous
melanoma

AJCC head
and neck
mucosal
melanoma

Ballantyne
3-tier staging

AJCC
cutaneous
melanoma

Ballantyne
3-tier
staging

AJCC
cutaneous
melanoma

Ballantyne
3-tier staging

FIGO (cervical)

5-y Overall
Survival (%)

89 All 25
Sinonasal 38

17 Vulvar 20–54
Vaginal 10–32

Common Mutations

BRAF (%) 41–52 3.5–8 10 0–26

c-KIT (%) 3 5–9.5 24–33 18–22

NRAS (%) 18–28 0–4.8 (30
in sinonasal)

19 4–12

Other (%) — — NF1 (20) —

Abbreviations: AJCC, American Joint Commission on Cancer; FIGO, International Federation of Gy-
necology and Obstetrics; NF1, neurofibromatosis type 1.
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MRI with contrast to define the anatomy of the primary tumor. PET/CT and/or CT scan
of the chest/abdomen/pelvis and brain MRI may be considered in more advanced
cases.10

Head and neck mucosal melanomas are the only mucosal melanomas that are rep-
resented in the eighth edition of the American Joint Commission on Cancer (AJCC)
staging manual (Table 2).11 Because of the aggressiveness of these lesions, the
lowest T category that can be assigned is T3, in which tumors are limited to the mu-
cosa and immediately underlying soft tissue. T4a represents tumors that involve deep
soft tissue, cartilage, bone, or overlying skin, and T4b represents tumors that involve
brain, dura, lower cranial nerves (IX–XII), masticator space, carotid artery, prevertebral
space, or mediastinal structures. The regional lymph node (N) and distant metastasis
(M) categories are dichotomized into the presence or absence of regional nodal me-
tastases or distant metastases, respectively. Although the T, N, and M categories
remain defined and are prognostic,12 in the eighth edition of the AJCC staging manual
the overall prognostic stage grouping was eliminated. An alternative staging criteria,
which are used in other mucosal melanomas, is the 3-tier Ballantyne staging, in which
stage I represents clinically localized disease, stage II represents regional lymph node
disease, and stage III represents distant disease13 (Table 3). Overall 5-year survival is



Table 2
Tumor, node, metastasis definitions for head and neck mucosal melanoma

Category Criteria

T (Primary Tumor)

T3 Tumor limited to mucosa and immediately underlying soft tissue, regardless of
thickness or greatest dimension; eg, polypoid nasal disease and pigmented or
nonpigmented lesions of the oral cavity, pharynx, or larynx

T4a Moderately advanced disease. Tumor involving deep soft tissue, cartilage, bone,
or overlying skin

T4b Very advanced disease. Tumor involving brain, dura, skull base, lower cranial
nerves (IX, X, XI, XII), masticator space, carotid artery, prevertebral space, or
mediastinal structures

N (Regional Lymph Node)

NX Regional lymph nodes cannot be assessed

N0 No regional lymph node metastases

N1 Regional lymph node metastases present

M (Distant Metastasis)

M0 No distant metastasis

M1 Distant metastasis present

Prognostic stage grouping:
There is currently no proposed prognostic stage grouping

Adapted from Amin MB, American Joint Committee on Cancer., American Cancer Society. AJCC
cancer staging manual. Eight edition / editor-in-chief, Mahul B. Amin, MD, FCAP ; editors, Stephen
B. Edge, MD, FACS and 16 others ; Donna M. Gress, RHIT, CTR - Technical editor ; Laura R. Meyer,
CAPM - Managing editor. ed. Chicago IL: American Joint Committee on Cancer, Springer; 2017.
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poor, ranging from 25% to 38%.14–16 In retrospective studies, older age, anatomic site
in the nasopharynx and paranasal sinuses, and presence of distant metastatic disease
have all been associated with worse prognosis.6,14,15 Studies have been mixed as to
whether primary tumor thickness is associated with survival, which may suggest that
thickness in some instances just reflects extent of local tumor invasion. Similarly,
nodal disease has not always been associated with survival. The primary cause of
therapeutic failure is distant metastasis.17

Surgical Management

When feasible, the National Comprehensive Cancer Network (NCCN) guidelines
recommend surgical excision of the primary site followed by adjuvant radiation for
T4a and high-risk T3 disease.10 Because major resections in the head and neck region
can be very morbid and type of surgery has not been shown to correlate with rates of
distant metastasis or death, there has been a move toward less aggressive resections
and more endoscopic resections.7,18 For general surgical oncologists, these cases
Table 3
Ballantyne 3-tier staging for mucosal melanoma

Stage Description

I Localized disease

II Regional nodal disease

III Distant metastatic disease
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should be undertaken with surgeons who have sufficient head and neck experience as
well as plastic surgeons to assist in reconstruction, when appropriate. Patients with
documented T4b disease are not recommended to have surgery, but instead should
get primary radiation and/or systemic therapy versus a clinical trial (preferred, if
available).
Although sentinel lymph node biopsy is feasible and reported case series suggest that

there may be prognostic value to performing sentinel lymph node biopsy,19,20 because
of the paucity of data it is not recommended as a routine part of surgical management or
staging. For sinonasal melanoma, there is a lower incidence of lymph node metastases,
and a large retrospective study from MD Anderson found that lymph node status was
not a significant predictor of outcome.21 Therefore, elective lymph node dissection for
sinonasal melanoma is not recommended and therapeutic lymph node dissections
should only be done in the setting of clinically positive lymph nodes. Because oral cavity
melanoma is associated with higher rates of nodal metastases, the role of elective neck
dissection is less clear. The most recent NCCN guidelines do include neck dissection in
the management algorithm for oral cavity melanomas that are clinically node negative,
but this is not based on prospective data.10

Radiation Therapy

Adjuvant radiation in head and neck mucosal melanoma can improve locoregional
control7,17,22–25 and is recommended in the NCCN guidelines for T4a and strongly
considered for T3 lesions. However, it has not been shown to have any survival
benefit.7,22,25 Patients with locally advanced, unresectable disease are candidates
for definitive radiation to the primary tumor and high-risk lymph node basins.10,23
ANORECTAL MUCOSAL MELANOMA
Clinical Features, Staging, and Prognosis

Anorectal melanoma accounts for approximately 0.4% to 1.1% of all melanoma
cases.26,27 According to a Surveillance, Epidemiology, and End Results (SEER) data-
base study, the median age at presentation is 71 years and there is a 1.6-fold higher
incidence in women than in men.28 The transitional zone of the anal canal contains me-
lanocytes, which increase from the dentate line to the anoderm. However, melano-
cytes have also been shown to be present above the dentate line in the colorectal
zone,29 and both anal-based and rectal-based mucosal melanomas have been
described. Because many of these occur at the mucocutaneous border, it can some-
times be unclear whether anal melanomas are of cutaneous origin or mucosal origin.
Common presenting symptoms include bleeding, pain, pruritus, and a mass.26,30

Similar to head and neck mucosal melanomas, diagnosis can be delayed because
of high rates of amelanosis (29%–71%)30–32 and these lesions may be mistaken for
other, more common, benign anorectal conditions such as hemorrhoids or rectal
polyps. Immunohistochemistry staining with S100, HMB-45, and Mart-1/Melan-A is
helpful in confirming the diagnosis.33 Initial work-up should include digital rectal exam-
ination and anoscopy/endoscopy for evaluation of extent of local disease as well as
either PET/CT or CT of the chest, abdomen, and pelvis to rule out distant metastatic
disease. Addition of pelvic MRI (Fig. 1) can be useful in determining the extent of local
invasion as well as regional nodal disease, and brain MRI can be considered in
advanced cases to rule out brain metastases.
Unlike head and neck mucosal melanoma, there are no AJCC staging criteria for

anorectal melanoma. Although there are no standard staging criteria, the 3-tier Ballan-
tyne staging is often used when stage I represents clinically localized disease, stage II



Fig. 1. Rectal melanoma with a long stalk and bulky disease extending past the anal canal
on physical examination (A) and pelvic MRI (B, C; arrows).
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represents regional lymph node disease, and stage III represents distant disease13

(see Table 3). One study from MD Anderson studied 160 anorectal melanomas and
found that the eighth edition AJCC cutaneous melanoma staging system was able
to risk stratify patients with anorectal melanoma,34 and is therefore used by some cli-
nicians for staging. Primary tumor characteristics, including primary tumor thickness
and lymphovascular invasion, correlated with disease-specific survival in patients
with localized or regional disease but not with those who presented with distant me-
tastases (with a universally poor prognosis). Up to a third of patients can present with
metastatic disease35 and overall 5-year survival is poor, ranging from 16% to
31%.2,31,36,37 In retrospective studies, higher stage, presence of lymph node metas-
tases, tumor thickness, amelanotic melanomas, and perineural invasion26,34,36,38,39

have been associated with a worse prognosis.
Surgical Management

For patients with nonmetastatic disease, surgical excision remains the cornerstone of
treatment. Historically, more aggressive surgical approaches, including abdominoper-
ineal resection (APR) for anorectal melanoma, was the standard of care. However,
many retrospective studies comparing the outcomes of APR with wide local excision
have shown no difference in survival,32,37,39 likely because there is a high rate of
distant metastasis regardless of primary tumor surgical procedure. Therefore, if tech-
nically feasible, local excision with or without adjuvant radiation is preferred, with the
ultimate goal of obtaining negative histologic margins (R0). In 1 retrospective study, R0
resection was associated with improved 5-year survival compared with patients with
positive margins regardless of type of surgical approach (19% vs 6%, P<.001).40

There have not been prospective trials investigating various clinical margins in
mucosal melanoma. Use of at least a 1-cm margin with 1-cm to 2-cm margins for
thicker lesions would be appropriate, although the risks and benefits of taking a larger
margin must be carefully considered when additional margin is likely to result in addi-
tional morbidity. In particular, when assessing patients with bulky rectal melanomas,
these can sometimes be attached to a smaller area of mucosa and extend with a stalk
and therefore be amenable to local excision despite their bulky nature (see Fig. 1). The
use of digital rectal examination, anoscopy/endoscopy, and MRI can be helpful in
determining the best surgical approach. Although there is greater morbidity and addi-
tional quality-of-life issues associated with an APR, it still should be considered a
treatment option for patients with localized bulky or recurrent disease.
The anorectal region has 2 potential lymphatic drainage patterns. Tumors can drain

via the mesenteric nodes to the hypogastric and para-aortic nodes, or they can drain
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to the superficial inguinal lymph nodes. All potential draining nodal basins should be
assessed by imaging and physical examination. Although there are case reports
showing the technical feasibility of sentinel lymph node biopsy,41–43 there is insufficient
evidence to draw a conclusion about the prognostic or therapeutic value of the proced-
ure, and there is currently no defined role for sentinel lymph node biopsy in anorectal
melanoma. Given the variability in drainage patterns and high rates of distant metas-
tasis, elective lymph node dissection is also not recommended. However, in the setting
of clinically evident lymph node disease and in the absence of distant metastases, ther-
apeutic lymph node dissection is recommended to gain regional control.

Radiation Therapy

Use of adjuvant radiation therapy in conjunction with sphincter-preserving local exci-
sion has been shown to be well tolerated and provide good local control but has not
been associated with any improvement in overall survival.36,44 Inclusion of inguinal
nodal basins in the radiation field was not associated with improved outcome but
did result in increased lymphedema.44 Data are sparse on the use of primary radiation
for treatment of anorectal melanoma. There are small case series in which patients do
have temporary palliation of symptoms and it can be considered for selected patients
with advanced disease or who are not surgical candidates.45,46
VULVOVAGINAL MUCOSAL MELANOMA
Clinical Features, Staging, and Prognosis

The 2 primary types of mucosal melanoma in the female genital tract are vulvar mel-
anoma and vaginal melanoma. They both present with a median age in the 60s, but the
range for vulvar melanomas is wider, with patients as young as 10 years old re-
ported.47 The most common presenting symptoms are pain, bleeding, pruritus, and/
or a lesion/lump.48,49 Approximately one-third of vulvovaginal melanomas are amela-
notic and can be confused for other gynecologic lesions.50,51 Dermoscopy may aid in
differentiating melanoma from other pigmented vulvovaginal lesions.52 Once biopsied,
immunohistochemistry staining with a panel of S-100, HMB-45, Melan-A, tyrosinase,
and MART-1 is helpful to confirm the diagnosis.53 Standard work-up should include a
pelvic examination and CT, MRI, and/or ultrasonography of the groin and pelvis to
assess for locoregional disease (Fig. 2). In clinically suspected advanced cases,
PET/CT and brain MRI may be used to rule out distant metastatic disease.
Similar to anorectal mucosal melanoma, there is no separate AJCC staging for vul-

vovaginal melanoma. The 3-tier Ballantyne staging used for other mucosal melanomas
can be applied, in which stage I represents clinically localized disease, stage II repre-
sents regional lymph node disease, and stage III represents distant disease13 (see
Table 3). Previously, the AJCC staging for cutaneous melanoma has been applied
to vulvar and vaginal melanomas and was shown to be prognostic.54,55 Therefore, it
is used by most treating physicians for vulvar and vaginal melanomas. In addition,
some physicians have used the International Federation of Gynecology and Obstetrics
(FIGO) 4-tier staging system used in other gynecologic malignancies, although this is
primarily for cervical melanomas, which are very rare. Overall 5-year survival for vulvar
melanomas ranges from 20% to 54%, and is worse for vaginal melanomas, approxi-
mately 10% to 32%.50,56–59 Clinical features associated with worse prognosis include
older age, regional nodal or distant disease, increased Breslow thickness, higher
AJCC stage, and amelanosis.47,49,54,60–62 Although the clitoral area and labia majora
are the most common sites for vulvar melanoma,63 centrally located vulvar lesions
tend to be at higher risk of nodal involvement.54



Fig. 2. (A–C) Pelvic MRI showing bulky vaginal melanoma (arrows) contained within the
vaginal canal.
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Surgical Management

Surgery is the cornerstone of treatment of primary vulvovaginal melanoma. Similar to
anorectal melanoma, wide local excision and radical vulvectomy/pelvic exenteration
have similar survival rates,47,56,61 and therefore, when feasible, local excision is the
preferred primary surgical treatment. There are no robust data regarding appropriate
margins for local excision, but at least a 1-cm deep margin and 1-cm to 2-cm circum-
ferential margin based on thickness and adjacent critical structures are generally
recommended.59,64

Vaginal melanoma is similar to anorectal melanoma in its variable lymphatic
drainage patterns, with drainage potentially to inguinal basins, pelvic basins, or
both. There is a paucity of data regarding sentinel lymph node biopsy for vaginal mel-
anomas and therefore no specific recommendations have been made.59,64 In contrast
with vaginal melanomas, sentinel lymph node biopsy for vulvar melanoma has been
shown to be accurate and feasible, and it has been recommended by the Gynecologic
Cancer Intergroup (GCIG) consensus review that patients with at least 1-mm thick
vulvar melanomas undergoing wide local excision also be considered for a sentinel
lymph node biopsy,59,64,65 recognizing that there are few data compared with cuta-
neous melanoma. Elective lymph node dissection in patients with clinically negative
regional nodal basins is not recommended. Regardless of primary site, patients with
clinically positive lymph nodes without distant metastatic disease should undergo
therapeutic lymph node dissection with the aim of improving locoregional control.

Radiation Therapy

Retrospective data have not shown any associated benefit of adjuvant radiation in vul-
vovaginal melanoma and it is therefore not routinely recommended.47,58,64 A case se-
ries of 4 patients receiving ipilimumab with concurrent external beam radiation
showed a favorable tumor response, with 1 having a complete pathologic response
on pathologic review of the resection specimen.66 Further studies combining radiation
with checkpoint blockade are needed to validate these promising results.

MUTATIONAL ANALYSIS AND SYSTEMIC THERAPY FOR MUCOSAL MELANOMA

Because of the rarity of mucosal melanomas, there are few prospective studies for
systemic therapy designed specifically for mucosal melanomas. Systemic therapy
used in cutaneous melanoma has been extrapolated to use in mucosal melanoma,
but generally with poor survival outcomes. Advanced cases of mucosal melanoma
have been treated with cytotoxic chemotherapy in the past, but with a modest
response rate to first-line therapy of about 10%.67 A 3-arm phase II randomized trial
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of adjuvant high-dose interferon-a2b versus temozolomide plus cisplatin versus
observation in Asian patients with resected mucosal melanoma showed that both reg-
imens were safe and had better overall and recurrence-free survival compared with
surgery alone.68 Temozolomide plus cisplatin had longer median overall survival
(48.7 vs 40.4 months) and longer median recurrence-free survival (20.8 months vs
9.4 months) compared with interferon. Exploratory subgroup analysis suggested
that the benefit was mostly for head and neck mucosal melanomas.
More recently, attention has been drawn to potential use of targeted inhibitors and

immunotherapy for mucosal melanoma. Overall, mucosal melanomas have a different
genomic profile (see Table 1)69–73 than cutaneous melanoma, which is associated
with ultraviolet (UV) radiation exposure. As a whole, mucosal melanomas have an
increased rate of c-KIT mutations (39%)74 relative to cutaneous melanoma (w3%),
but this is mostly caused by increased frequency in anorectal and vulvovaginal mela-
nomas, not head and neck melanomas. For these patients, c-KIT inhibitors such as
imatinib may be useful for patients with metastatic disease,8,74–77 but development
of imatinib resistance may limit the ability to have a durable response even in patients
with imatinib-sensitive mutations.78 Although BRAF mutations are fairly common in
cutaneous melanoma (41%–52% of all cases, but higher in areas of chronic sun dam-
age), they are rare in mucosal melanoma (w11% overall). In addition, many of the
BRAF mutations documented are not the V600E mutation often seen in cutaneous
melanoma.79–81 However, patients with BRAF mutations may still respond to BRAF/
MEK inhibitors, and should still be routinely included in the mutational analysis panel.
NRAS mutations are overall less frequent in mucosal melanoma compared with cuta-
neous melanoma. However, among the mucosal melanomas, NRAS mutations have
been shown to occur more frequently in anorectal34 and sinonasal melanomas82

and may be responsive to MEK inhibition, although the type of mutation alone has
not been shown to have any prognostic value.
Some patients with mucosal melanoma were included in prospective randomized

trials with immune checkpoint blockade. Retrospective review of the mucosal mela-
noma cohort treated in published prospective trials or as a part of an expanded access
program found a 23% response rate to single-agent nivolumab or pembrolizumab,
and 37% to combination ipilimumab with nivolumab.83,84 However, progression-free
survival was only 3 months and 6 months respectively, suggesting a continued
need for effective systemic therapy for mucosal melanoma. A recent phase 1 clinical
trial of an anti–programmed cell death protein 1 (PD-1) antibody (toripalimab) com-
bined with an anti–vascular endothelial growth factor (VEGF) antibody (axitinib) found
that, in an Asian population with metastatic mucosal melanoma, the combination was
tolerable and resulted in objective responses in 14 of 29 (48%) chemotherapy-naive
patients.85 These data require validation in a larger cohort and with a non-Asian pop-
ulation as well.
SUMMARY

Mucosal melanoma is a rare disease with no identifiable risk factors. It has been diffi-
cult to standardize treatment of mucosal melanomas because of the rarity of the dis-
ease, a paucity of prospective data, and the lack of a uniformly accepted staging
system. Overall prognosis is poor for all mucosal melanomas. Patients are more likely
to present with advanced disease compared with cutaneous melanoma, which may
be caused by lack of early symptoms and high rates of amelanosis (25%–70%)
compared with cutaneous melanoma (1.8%–8%),86,87 which adds to the difficulty in
distinguishing melanoma from other more common, benign diseases.
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Surgical management hasmoved toward wide local excision (when feasible) instead
of more radical procedures. This shift in surgical approach is the result of the high like-
lihood of systemic failure regardless of extent of primary tumor surgery, and therefore
no difference in overall survival outcomes based on type of surgery. Although thera-
peutic lymph node dissection for clinically evident disease is considered standard,
there is a paucity of data regarding the utility of sentinel lymph node biopsy. Elective
lymph node dissection has largely been abandoned.
Mutational analysis shows that mucosal melanomas differ from the usual UV

radiation–associated changes seen in cutaneous melanoma, with mucosal mela-
nomas having lower rates of BRAF mutation and higher rates of c-KIT mutations.
Appropriate mutational analysis is important in advanced cases in which systemic
therapy may be warranted. Although there is no clear best systemic therapy, the
use of immunotherapy and/or targeted inhibitors shows some promise, and further
clinical trials in this area will be of great interest to clinicians managing this disease.
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