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Abstract

Because of rarity and clinical challenges arising from different anatomic location, our understanding of optimal
management of mucosal melanoma remains limited. The most common sites for primary mucosal melanoma are head
and neck followed by anorectal, and vulvovaginal regions. Data are limited but improved understanding has led to
change in management from more radical excision to conservative surgery with negative margins. We try to summarize
available evidences for management this uncommonly described entity.

Keywords: Primary mucosal melanoma; Head and neck malignant
melanoma; Anorectal malignant melanoma; Vulvovaginal malignant
melanoma; Malignant melanoma of mucosa

Background

Malignant melanoma arises by malignant transformation of the
normal melanocytes. Distribution of malignant melanoma includes
cutaneous (91.2%), ocular (5.3%), mucosal (1.3%), and unknown
primary site (2.2%) [1]. Because of rarity and clinical challenges arising
from different anatomic location, our understanding for the optimal
management of mucosal melanoma remains limited. Malignant melanoma
can arise from the mucosal epithelium of respiratory, alimentary, and
genitourinary tracts, all of which contain melanocytes. The most common
sites for primary mucosal melanoma include head and neck followed by
anorectal, and vulvovaginal regions (55, 24, and 18%, respectively). Rarer
sites are urinary tract, gallbladder, and small intestine.

Although melanocytes share same embryologic origin, mucosal
melanomas behave more aggressively and have many different
characteristics compared to cutaneous melanomas. Mucosal
melanomas are multifocal in 20% cases, while cutaneous melanomas
are multifocal in 5% [2,3].40% of mucosal melanomas are amelanotic,
while <10% of cutaneous melanomas [3]. In the following section
we described this uncommonly presented entity. 5 year survival for
mucosal melanoma is 25%, while that for cutaneous melanoma it is
80.8% [1].

Etiopathogenesis

Mucosal melanoma arises in non-sun exposed parts of the body
and risk factors are not properly defined. Incidence increases with
age and > 65% of patients are older than 60 years [4]. The difference
between white and black population is less pronounced compared to
cutaneous melanoma and mucosal melanomas are approximately twice
higher among whites compared to blacks [5]. The higher incidence in
females compared to males is because of the predominance of genital
tract melanomas in females, which account for 56.5% of mucosal
melanomas among them [5]. There is no difference in rates between
genders for extragenital mucosal melanomas.

For oral mucosal melanoma cigarette smoking has been suggested as
a risk factor [6]. Formaldehyde has been implicated in sinonasal mucosal
melanoma [7]. Genetic studies identified increased prevalence of c-KIT
mutation and lower expression BRAF and NRAS oncogene mutation in
mucosal melanoma compared with cutaneous melanoma [8,9].

Diagnosis and Staging

Whole body skin examination and ophthalmic examination are

important to exclude possibility of metastatic lesion from primary
cutaneous or ocular melanoma and it is more important when
diagnosing melanoma in sites, where it occurs uncommonly. To
distinguish primary lesions from metastases Allen and Spitz identified
junctional or in situ melanoma component with intact epithelium
overlaying invasive melanoma as main diagnostic criteria for primary
melanoma [10]. As diagnosis of mucosal melanomas is usually delayed
and many lesions are ulcerated, this criterion is not easy to assess.

There is no uniformly accepted staging system for mucosal
melanoma and varies depending on the primary site. A simplified
staging system originally developed for head and neck melanoma can
be applied to all cases of mucosal melanoma [11] (Table I).

Mucosal Melanoma of the Head and Neck
Presentation

Commonly occur in the nasal cavity (most commonly involving
the turbinates and nasal wall) 55%, paranasal sinuses (most commonly
maxillary and ethmoid sinuses) 15%, oral cavity (most commonly
involving the hard palate and upper alveolus) 25% [12]. Uncommonly,
it arises in pharynx, larynx, or esophagus [13-15]. Sinonasal mucosal
melanomas present with nasal obstruction, epistaxis, or loss of
smell [16]. Mucosal melanoma of the oral cavity presents as painless
bleeding mass, an ulcerated area, mucosal discoloration, or ill-fitting
dentures [17]. Regional lymph node involvement has been estimated
to be present in 25% of oral cavity lesions and 6% sinonasal mucosal
melanoma. Any suspicious lesion should undergo biopsy.

Staging

Workup includes clinical examination with endoscopic inspection
for paranasal disease, CT and/or MRI of the primary site and CT
and/or PET imaging to assess for lymph node involvement or distant
metastases.
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The American Joint Committee on Cancer (AJCC) staging system
for head and neck is used for this subset of disease and staging starts at
stage III reflecting poor prognosis (Table II) [18].

Treatment

Wide local excision is the treatment of choice if R0 resection can
be achieved. The surgical approach is same as for other common
malignancies of that particular site. Local resection is followed by
appropriate reconstruction. Therapeutic neck dissection is indicated in
the presence of lymph node metastasis. Elective neck dissection in the
presence of local disease only is not indicated. Sentinel node biopsy
doesn't have an established role in the management of head and neck
mucosal melanoma. Local recurrence occurs in 29-79% of cases even
after despite aggressive surgical treatment [19-22].

Malignant melanoma are relatively radioresistant, but some
studies have shown benefit [20,21].Temam et al found local control
rates of 26% with surgery alone and 62% with postoperative radiation
therapy in 69 patients with mucosal melanoma [22]. Several series
have reported improvement in local recurrence with adjuvant RT but
no improvement in survival [23]. Role of RT has not been established
in trails. Postoperative RT is usually indicated for positive surgical
margins or narrow surgical margins and recurrent disease. Some
centres routinely use postoperative RT if palpable lymph nodes or
extracapsular extension present. RT is not used if lesions are close to
the eye or central nervous system. Primary RT is applied to patients
who are not candidates for resection and when adequate resection
margin is not possible.

Prognosis of the head and neck mucosal melanoma is usually poor
with 5 year survival rate of 12-30%. 10% have distant metastasis at
presentation. Local recurrence occurs in 40% of nasal cavity lesions,
25% of oral cavity lesions, and 32% of pharyngeal tumours. Overall
local recurrence occurs in 55% -66% and nodal recurrence in 16%-
35%. Most of the recurrences occur within first 3 years [24]. Nodal
involvement reduces median survival time of 18 months and multiple
local recurrences are the most common cause of treatment failure.
As per Memorial Sloan-Kettering Cancer Centre study independent
prognostic predictors include stage at presentation, tumor thickness
>5mm, vascular invasion, and distant failure are the only independent
predictors of outcome of mucosal melanoma of the head and neck
[18]. In localized lymph node negative primary mucosal melanoma
microstaging according to invasion into tissue compartments are
found to be a significant and independent predictor of poor survival
(Table IIT).

Anorectal Malignant Melanoma

Presentation

Anorectal mucosal melanoma accounts for < 3% of all malignant
melanomas and 0.05% of colorectal malignancies and <1% of all anal
canal cancers [25,26]. Though risk factors are not identified, indirect
evidence implicates human immunodeficiency virus infection as a risk
factor [25]. Majority arises from mucocutaneous junction, but it can
also arise from anal verge skin or rectal and anal mucosa. Lesions at
or proximal to the dentate line present with more advanced disease
due to delay in diagnosis, while lesions distal to the dentate line more
commonly recurs within lymph nodes, which may represent differences
in nodal drainage. Irrespective of location, the long-term prognosis
remains poor in all cases of anorectal melanoma [26].

Anorectal melanoma present with bleeding, mass, change in
bowel habits and occasionally as an incidental finding on pathologic
evaluation of hemorrhoidectomy or anal polyp specimen. Regional
lymph nodes are involved in 60% of patients at presentation, and
distant metastases are present in 30% [27,28].
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Staging

Work-up include rectal examination, rectal ultrasound, and CT
and/or PET imaging to assess for distant metastases. AJCC doesn’t
include any specified staging system for anorectal melanoma, but a
simplified system as described can be applied (Table I).

Treatment

Primary goal is to perform a sphincter preserving negative
resection margin (RO) excision. Ross et al reviewed 32 patients with
melanoma treated with either APR or local resection and concluded
that local recurrence was lower in the APR group compared to local
excision (29% vs 58%), however there was no difference in overall
survival (19.5 months vs 18.9 months) [27]. Retrospective studies also
confirmed comparable overall survival between APR and local excision
[29,30]. Resection status and tumor stage were significantly associated
with prognosis, but the type of resection (abdominoperineal resection
or local excision) was not significant. Patients with positive surgical
margins suffer inferior survival. Abdominoperineal resection is
reserved for patients with bulky local disease, involved anal sphincter,
anal incompetence and for selected patients with local recurrence.
Inguinal lymphadenectomy is performed for clinically apparent disease
in inguinal lymph nodes. Adjuvant RT has not shown improvement in
overall survival. 5-year survival for RO resection is 19% and for cases
with involved margins is 5%. Factors adversely affecting prognosis in
localized disease include perineural invasion, tumor size and thickness,
and the presence of amelanotic melanoma.

Vulvovaginal Melanoma
Presentation

It occurs primarily in vulva (95%) and vagina (3%). Urinary
bladder, urethra, or cervix is rare sites. Although vulvar melanoma is
<1% of all melanomas, they represent 10% of all malignant tumors of
the vulva [31].Chronic inflammatory disease, viral infections, chemical
irritants, and genetic factors have been implicated as risk factors [32].
Vulvovaginal melanoma commonly presents with pruritus, vaginal
bleeding, a vaginal discharge, dyspareunia, or a mass.

Staging

Work-up includes clinical assessment with a pelvic examination,
CT and/or MRI of the primary site and CT and/or PET imaging for
distant metastasis. Vulvar melanoma is staged according to AJCC TNM
classification for cutaneous melanoma [33]. No staging system has
demonstrated prognostic accuracy for vaginal melanoma. Previously
described simplified clinical staging system can be used for the purposes
of standardization (Table II); however its prognostic utility is limited.

Treatment

Vulvar Melanoma: Wide local excision with negative margins is
the adequate treatment and it has replaced the more radical surgeries.
Melanomas <1 mm thick should be treated with at least 1 cm skin
margins and for thicker melanomamargins can be extended up to 2 cm
[34]. The excision should incorporate all layers of skin and subcutaneous
tissues and extends upto muscular fascia below. Radical vulvectomy is
reserved for large tumors and inguinal lymphadenectomy is done in
the presence of nodal disease. Even after extensive surgery prognosis is
poor in advanced cases.

Vaginal Melanoma: achieving wide local excision with negative
margins can be difficult without pelvic exentration because of
multifocality and anatomical constrain. Whenever possible, wide
excision with negative margins is adequate. There may be a role of
adjuvant RT in selected cases.

Patients with vulvar melanoma have 5-year survival rates of 24-
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Table I: Staging System Mucosal Melanoma.

Stage | Clinically localized disease
Stage Il Regional nodal involvement
Stage Il Distant metastatic involvement

Table II: AJCC Staging Primary Mucosal Malignant Melanoma-Head and Neck.

T3 Mucosal disease

Moderately advanced disease

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

Tumor involving brain, dura, skull base, lower cranial nerves (IX,

T4a

T4b X, XI, XIl), masticator space, carotid artery, prevertebral space, or
mediastinal structures

Nx Regional lymph nodes cannot be assessed

NO No regional lymph node metastases

N1 Regional lymph node metastasespresent

MO No distantmetastasis

M1 Distantmetastasispresent

Stage Grouping

Stage Il | T3, NO, MO

Stage IVA T4a, NO, MO, T3-T4a, N1, MO
Stage IVB  T4b, Any N, MO

Stage IVC Any T, Any N M1

Table lll: Microstaging in Lymph Node Negative Primary Mucosal Malignant
Melanoma.

Level 1 Melanoma in situ
Level 2 Invasion in the lamina propria only
Level 3 Invasion into deep tissue

77% and those with vaginal melanoma have 5-year survival rates of
5-25% [35].

Other rare sites have also been reported for primary mucosal
melanoma. These include esophagus, stomach, small and large bowel
and lungs. Surgery with negative margins remains adequate treatment,
but prognosis is poor.

Role of Systemic Therapy

Data are limited on the role of adjuvant systemic therapy in mucosal
melanoma. High dose interferon (HDI) alpha has been approved for
treatment of stage III cutaneous melanoma. Only data on the efficacy of
adjuvant systemic therapy for mucosal melanoma are from a Chinese
phase II randomized trial of interferon versus chemotherapy. In this
study both temozolomide based chemotherapy and HDI were effective
and safe as adjuvant therapies for the resected mucosal melanoma as
compared with observation alone. However, relapse free survival was
better with temozolomide-based chemotherapy compared to HDI.
These results should be replicated in a larger population study before
general recommendation [36].

The anti-CTLA4 monoclonal antibody ipilimumab has been
shown to significantly prolong survival in some patients with
cutaneous melanoma, but there are no randomized trials in mucosal
melanoma. Targeted treatment against BRAF and KIT mutation
may provide addiction treatment options in some cases, but data
are limited [37].

Conclusion

Wide local excision with negative margins is the standard of
treatment for mucosa malignant melanoma and gives best chance of
cure. Mucosal melanoma of head and neck are approached in the same
way as head and neck squamous cell carcinoma. Wide local excision
with negative margins has replaced more radical pelvic exentration for
vulvvaginal melanoma and abdominoperineal resection for anorectal

melanoma. Regional lymphadenectomy is indicated in presence of
clinical evidence of disease in lymph nodes. There is role of sentinel
lymph node biopsy in vulvar malignant melanoma. Adjuvant RT
may offer improved local control in selected patients with margin
positive or recurrent disease, but improved overall survival has not
been demonstrated. KIT inhibitors may have potential role as targeted
therapy in future. Distant metastases are managed in the same way as
cutaneous malignant melanoma.

Conflict of interests
Authors have no conflict of interests to declare
References

1. Chang AE, Karnell LH, Menck HR (1998) The National Cancer Data Base
report on cutaneous and noncutaneous melanoma: a summary of 84836 cases
from the past decade. The American College of Surgeons Commission on
Cancer and the American Cancer Society. Cancer 83:1664-1678.

2. Lotem M, Anteby S, Peretz T, Ingber A, Avinoach |, et al. (2003) Mucosal
melanoma of the female genital tract is a multifocal disorder. Gynecol Oncol
88: 45-50.

3. Carvajal RD, Spencer SA, Lydiatt W (2012) Mucosal melanoma: a clinically
and biologically unique disease entity. J Natl Compr Canc Netw 10: 345-356.

4. De La Pava S, Nigogosyan G, Pickren JW, Cabrera A (1963) Melanosis of the
esophagus. Cancer 16: 48-50.

5. McLaughlin CC, Wu XC, Jemal A, Martin HJ, Roche LM, et al. (2005) Incidence
of noncutaneous melanomas in the U.S. Cancer 103: 1000-1007.

6. Axell T, Hedin CA (1982) Epidemiologic study of excessive oral melanin
pigmentation with special reference to the influence of tobacco habits. Scand J
Dental Res 90: 434-442.

7. Thompson LD, Wieneke JA, Miettinen M (2003) Sinonasal tract and
nasopharyngeal melanomas: a clinicopathologic study of 115 cases with a
proposed staging system. Am J Surg Pathol 27: 594-611.

8. Wong CW, Fan YS, Chan TL, Chan AS, Ho LC, et al. BRAF and NRAS
mutations are uncommon in melanomas arising in diverse internal organs. J
Clin Pathol 58: 640-644.

9. Colombino M, Lissia A, Franco R, Botti G, Ascierto PA, et al. (2013) Unexpected
distribution of cKIT and BRAF mutations among southern Italian patients with
sinonasal melanoma. Dermatology 226: 279-284.

10. Allen AC, Spitz S (1953) Malignant melanoma; a clinicopathological analysis of
the criteria for diagnosis and prognosis. Cancer 6: 1-45.

11. Ballantyne AJ (1970) Malignant melanoma of the skin of the head and neck. An
analysis of 405 cases. Am J Surg 120: 425-431.

12. Manolidis S, Donald PJ (1997) Malignant mucosal melanoma of the head and
neck: review of the literature and report of 14 patients. Cancer 80: 1373-1386.

13. Amin HH, Petruzzelli GJ, Husain AN, Nickoloff BJ (2001) Primary malignant
melanoma of the larynx. Arch Pathol Lab Med 125: 271-273.

14. Archer HA, Owen WJ (2000) Primary malignant melanoma of the esophagus.
Dis Esophagus 13: 320-323.

15. Ahn JY, Hwang HS, Park YS, Kim HR, et al. (2014) Endoscopic and pathologic
findings associated with clinical outcomes of melanoma in the upper
gastrointestinal tract. Ann Surg Oncol 21: 2532-2539.

16. Moreno MA, Roberts DB, Kupferman ME, DeMonte F, EI-Naggar AK, et al.
(2010) Mucosal melanoma of the nose and paranasal sinuses, a contemporary
experience from the M. D. Anderson Cancer Center. Cancer 116: 2215-2223.

17. Patel SG, Prasad ML, Escrig M, Singh B, Shaha AR, et al. (2002) Primary
mucosal malignant melanoma of the head and neck. Head Neck 24: 247-257.

18. American Joint Committee on Cancer (2010) Mucosal melanoma of the Head
and Neck: AJCC Cancer Staging Manual, (7""edtn), Springer, New York, USA.

19. Meleti M, Leemans CR, de Bree R, Vescovi P, Sesenna E, et al. (2008) Head
and neck mucosal melanoma: experience with 42 patients, with emphasis on
the role of postoperative radiotherapy. Head Neck 30: 1543-1551.

20. Gilligan D, Slevin NJ (1991) Radical radiotherapy for 28 cases of mucosal
melanoma in the nasal cavity and sinuses. Br J Radiol 64: 1147-1150.

2

=

. Christopherson K, Malyapa RS, Werning JW, Morris CG, Kirwan J, et al. (2015)
Radiation Therapy for Mucosal Melanoma of the Head and Neck. Am J Clin
Oncol 38: 87-89.

J Surgery
ISSN: 1584-9341 JOS, an open access journal

Volume 11 « Issue 4 + 1


http://www.ncbi.nlm.nih.gov/pubmed/9781962
http://www.ncbi.nlm.nih.gov/pubmed/9781962
http://www.ncbi.nlm.nih.gov/pubmed/9781962
http://www.ncbi.nlm.nih.gov/pubmed/9781962
http://www.ncbi.nlm.nih.gov/pubmed/12504626
http://www.ncbi.nlm.nih.gov/pubmed/12504626
http://www.ncbi.nlm.nih.gov/pubmed/12504626
http://www.ncbi.nlm.nih.gov/pubmed/12504626
http://www.ncbi.nlm.nih.gov/pubmed/22393195
http://www.ncbi.nlm.nih.gov/pubmed/22393195
http://www.ncbi.nlm.nih.gov/pubmed/14025842
http://www.ncbi.nlm.nih.gov/pubmed/14025842
http://www.ncbi.nlm.nih.gov/pubmed/15651058
http://www.ncbi.nlm.nih.gov/pubmed/15651058
http://www.ncbi.nlm.nih.gov/pubmed/6961509
http://www.ncbi.nlm.nih.gov/pubmed/6961509
http://www.ncbi.nlm.nih.gov/pubmed/6961509
http://www.ncbi.nlm.nih.gov/pubmed/12717245
http://www.ncbi.nlm.nih.gov/pubmed/12717245
http://www.ncbi.nlm.nih.gov/pubmed/12717245
http://www.ncbi.nlm.nih.gov/pubmed/15917418
http://www.ncbi.nlm.nih.gov/pubmed/15917418
http://www.ncbi.nlm.nih.gov/pubmed/15917418
http://www.ncbi.nlm.nih.gov/pubmed/23817129
http://www.ncbi.nlm.nih.gov/pubmed/23817129
http://www.ncbi.nlm.nih.gov/pubmed/23817129
http://www.ncbi.nlm.nih.gov/pubmed/13009650
http://www.ncbi.nlm.nih.gov/pubmed/13009650
http://www.ncbi.nlm.nih.gov/pubmed/5507326
http://www.ncbi.nlm.nih.gov/pubmed/5507326
http://www.ncbi.nlm.nih.gov/pubmed/9338460
http://www.ncbi.nlm.nih.gov/pubmed/9338460
http://www.ncbi.nlm.nih.gov/pubmed/11175650
http://www.ncbi.nlm.nih.gov/pubmed/11175650
http://onlinelibrary.wiley.com/doi/10.1111/j.1442-2050.2000.00140.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1442-2050.2000.00140.x/abstract
http://www.ncbi.nlm.nih.gov/pubmed/24633670
http://www.ncbi.nlm.nih.gov/pubmed/24633670
http://www.ncbi.nlm.nih.gov/pubmed/24633670
http://www.ncbi.nlm.nih.gov/pubmed/20198705
http://www.ncbi.nlm.nih.gov/pubmed/20198705
http://www.ncbi.nlm.nih.gov/pubmed/20198705
http://www.ncbi.nlm.nih.gov/pubmed/11891956
http://www.ncbi.nlm.nih.gov/pubmed/11891956
https://www.springer.com/us/book/9780387884400
https://www.springer.com/us/book/9780387884400
http://www.ncbi.nlm.nih.gov/pubmed/18704960
http://www.ncbi.nlm.nih.gov/pubmed/18704960
http://www.ncbi.nlm.nih.gov/pubmed/18704960
http://www.ncbi.nlm.nih.gov/pubmed/1773274
http://www.ncbi.nlm.nih.gov/pubmed/1773274
http://www.ncbi.nlm.nih.gov/pubmed/23563215
http://www.ncbi.nlm.nih.gov/pubmed/23563215
http://www.ncbi.nlm.nih.gov/pubmed/23563215

128

22.

23.

24,

25.

26.

27.

28.

29.

30.

Temam S, Mamelle G, Marandas P, Wibault P, Avrii MF, et al. (2005)
Postoperative radiotherapy for primary mucosal melanoma of the head and
neck. Cancer. 103: 313-319.

Benlyazid A, Thariat J, Temam S, Malard O, Florescu C, et al. (2010)
Postoperative radiotherapy in head and neck mucosal melanoma: a GETTEC
study. Arch Otolaryngol Head Neck Surg 136: 1219-1225.

Sun CZ, Li QL, Hu ZD, Jiang YE, Song M, et al. (2014) Treatment and prognosis
in sinonasal mucosal melanoma: A retrospective analysis of 65 patients from a
single cancer center. Head Neck 36: 675-681.

Cagir B, Whiteford MH, Topham A, Rakinic J, Fry RD (1999) Changing
epidemiology of anorectal melanoma. Dis Colon Rectum 42: 1203-1208.

Bello DM, Smyth E, Perez D, Khan S, Temple LK, et al. (2013) Anal versus
rectal melanoma: does site of origin predict outcome? Dis Colon Rectum 56:
150-157.

Ross M, Pezzi C, Pezzi T, Meurer D, Hickey R, et al. (1990) Patterns of failure
in anorectal melanoma a guide to surgical therapy. Arch Surg 125: 313-316.

Weinstock MA (1993) Epidemiology and prognosis of anorectal melanoma.
Gastroenterology. 104:174-178.

Kiran RP, Rottoli M, Pokala N, Fazio VW (2010) Long-term outcomes after
local excision and radical surgery for anal melanoma: data from a population
database. Dis Colon Rectum 53: 402-408.

Nilsson PJ, Ragnarsson-Olding BK (2010) Importance of clear resection
margins in anorectal malignant melanoma. Br J Surg 97: 98-103.

31.

32.

33.

34.

35.

36.

37.

Yadav K, et al.

Creasman WT, Phillips JL, Menck HR (1999) A survey of hospital management
practices for vulvar melanoma. J Am Coll Surg. 188: 670-675.

Wechter ME, Gruber SB, Haefner HK, Lowe L, Schwartz JL, et al. (2004)
Vulvar melanoma: a report of 20 cases and review of the literature. J Am Acad
Dermatol 50: 554-562.

Phillips GL, Bundy BN, Okagaki T, Kucera PR, Stehman FB (1994) Malignant
melanoma of the vulva treated by radical hemivulvectomy. A prospective study
of the Gynecologic Oncology Group. Cancer. 73: 2626-2632.

Irvin WP Jr, Legallo RL, Stoler MH, Rice LW, Taylor PT Jr, et al. (2001) Vulvar
melanoma: a retrospective analysis and literature review. Gynecol Oncol 83:
457-465.

Verschraegen CF, Benjapibal M, Supakarapongkul W, Levy LB, Ross M, et al.
(2001) Vulvar melanoma at the M. D. Anderson Cancer Center: 25 years later.
Int J Gynecol Cancer 11: 359-364.

Lian B, Si L, Cui C, Chi Z, Sheng X, et al. (2013) Phase Il randomized trial
comparing high-dose IFN-a2b with temozolomide plus cisplatin as systemic
adjuvant therapy for resected mucosal melanoma. Clin Cancer Res 19: 4488-
4498.

Carvajal RD, Antonescu CR, Wolchok JD, Chapman PB, Roman RA, et al.
(2011) KIT as a therapeutic target in metastatic melanoma. JAMA 305: 2327-
2334.

J Surgery
ISSN: 1584-9341 JOS, an open access journal

Volume 11 « Issue 4 + 1


http://www.ncbi.nlm.nih.gov/pubmed/15578718
http://www.ncbi.nlm.nih.gov/pubmed/15578718
http://www.ncbi.nlm.nih.gov/pubmed/15578718
http://www.ncbi.nlm.nih.gov/pubmed/21173371
http://www.ncbi.nlm.nih.gov/pubmed/21173371
http://www.ncbi.nlm.nih.gov/pubmed/21173371
http://www.ncbi.nlm.nih.gov/pubmed/23606507
http://www.ncbi.nlm.nih.gov/pubmed/23606507
http://www.ncbi.nlm.nih.gov/pubmed/23606507
http://www.ncbi.nlm.nih.gov/pubmed/10496563
http://www.ncbi.nlm.nih.gov/pubmed/10496563
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3543771/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3543771/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3543771/
http://www.ncbi.nlm.nih.gov/pubmed/2306178
http://www.ncbi.nlm.nih.gov/pubmed/2306178
http://www.ncbi.nlm.nih.gov/pubmed/8419240
http://www.ncbi.nlm.nih.gov/pubmed/8419240
http://www.ncbi.nlm.nih.gov/pubmed/20305438
http://www.ncbi.nlm.nih.gov/pubmed/20305438
http://www.ncbi.nlm.nih.gov/pubmed/20305438
http://www.ncbi.nlm.nih.gov/pubmed/20013935
http://www.ncbi.nlm.nih.gov/pubmed/20013935
http://www.ncbi.nlm.nih.gov/pubmed/10359360
http://www.ncbi.nlm.nih.gov/pubmed/10359360
http://www.ncbi.nlm.nih.gov/pubmed/15034504
http://www.ncbi.nlm.nih.gov/pubmed/15034504
http://www.ncbi.nlm.nih.gov/pubmed/15034504
http://www.ncbi.nlm.nih.gov/pubmed/8174062
http://www.ncbi.nlm.nih.gov/pubmed/8174062
http://www.ncbi.nlm.nih.gov/pubmed/8174062
http://www.ncbi.nlm.nih.gov/pubmed/11733955
http://www.ncbi.nlm.nih.gov/pubmed/11733955
http://www.ncbi.nlm.nih.gov/pubmed/11733955
http://www.ncbi.nlm.nih.gov/pubmed/11737466
http://www.ncbi.nlm.nih.gov/pubmed/11737466
http://www.ncbi.nlm.nih.gov/pubmed/11737466
http://www.ncbi.nlm.nih.gov/pubmed/23833309
http://www.ncbi.nlm.nih.gov/pubmed/23833309
http://www.ncbi.nlm.nih.gov/pubmed/23833309
http://www.ncbi.nlm.nih.gov/pubmed/23833309
http://www.ncbi.nlm.nih.gov/pubmed/21642685
http://www.ncbi.nlm.nih.gov/pubmed/21642685
http://www.ncbi.nlm.nih.gov/pubmed/21642685

	Title
	Corresponding author
	Abstract 
	Keywords
	Background
	Etiopathogenesis 
	Diagnosis and Staging 
	Mucosal Melanoma of the Head and Neck 
	Presentation
	Staging
	Treatment 

	Anorectal Malignant Melanoma 
	Presentation  
	Staging
	Treatment 

	Vulvovaginal Melanoma  
	Presentation 
	Staging 
	Treatment  

	Role of Systemic Therapy 
	Conclusion
	Conflict of interests 
	Table I
	Table II
	Table III
	References

