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therapeutic targetability. The recognition of the distinct 
genetic changes in this subgroup of melanomas means that 
therapy advances in cutaneous melanomas may not trans-
late to head and neck mucosal melanomas and clinical tri-
als specific to this subgroup of patients are needed.
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Introduction

The updated edition of The World Health Organization 
Classification of Tumours of the Head and Neck delineates 
mucosal melanoma of both the sinonasal and oral cavity as 
distinct sections. While there are more similarities than dif-
ferences between these two subsites of mucosal melanoma, 
details are provided for both subsites when available. Addi-
tionally, the differential diagnoses to consider especially for 
the sinonasal region are highlighted to aid in recognition 
of morphologic overlap and variable sensitivity and speci-
ficity in immunohistochemical markers. Aberrant marker 
expression in mucosal melanomas is also noted.

Mucosal melanoma (MM) is a malignancy of melano-
cytes derived from mucosal sites. It is now recognized that 
MM is the rarest melanoma subtype with an estimated 
800 cases per year in the US. This is in striking contrast 
to cutaneous melanomas, which are 100x more common 
(Table 1). Furthermore, while there is a rising incidence of 
cutaneous melanomas, head and neck (HN) MM appears 
stable over the past decade [1]. These differences begin to 
highlight why mucosal melanoma needs to be viewed as a 
unique disease from cutaneous melanoma, as well as uveal 
melanoma, with other divergences including etiology, stag-
ing, and molecular alterations are highlighted below.

Abstract  The updated edition of The World Health 
Organization Classification of Tumours of the Head and 
Neck includes discussions on mucosal melanoma of both 
the sinonasal and oral cavity. Since the prior edition, 
sinonasal origin is now recognized as the most common 
site of occurrence of mucosal melanoma in the head and 
neck (66%) with oral cavity representing 25% of cases. 
Histologic features of mucosal melanomas vary widely 
from spindled, epithelioid, and pleomorphic to rhabdoid, 
plasmacytoid and undifferentiated. Additionally, mucosal 
melanomas are commonly amelanotic (or minimal pigmen-
tation) (~50%) leading to overlapping features and diagnos-
tic challenges in differentiating mucosal melanomas from 
other small cell/undifferentiated sinonasal tumors. Since 
the last edition, formal staging of head and neck mucosal 
melanomas was added to the American Joint Committee on 
Cancer entities, though the traditional histologic features 
that have prognostic significance in cutaneous melanomas 
fail to stratify mucosal melanomas (i.e. tumor thickness, 
ulceration). Interestingly, while melanomas of all sites are 
a malignancy derived from melanocytes, mucosal melano-
mas are now recognized to have distinct molecular altera-
tions compared to cutaneous or uveal melanomas. BRAF 
V600E mutations are rare (<6%) in mucosally derived mel-
anomas compared to a rate of 50% in cutaneous melano-
mas. CD117 (C-Kit) mutations are the most common alter-
ation encountered (~25%) in mucosal sites with potential 
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Within MM, head and neck sites represent 55% of 
cases with anogenital being then the second most common 
mucosal site of origin. HN MM represents <1% of all mel-
anomas and arise predominantly in two primary sites, the 
sinonasal region and oral cavity [7]. While melanomas may 
arise in other mucosal sites including larynx and nasophar-
ynx, they share overlapping histologic features and biologic 
characteristics and are exceptionally rare.

Clinical and Etiologic Factors

In the head and neck, MM are most commonly encountered 
in the sinonasal region followed by the oral cavity. Previ-
ously, the incidence of oral MM was thought to be more 
prevalent than other HN sites. This may have reflected dif-
ferences in ethnic distribution seen in oral MM, a focus of 
earlier publications [8–10]. Current SEER data supports up 
to 2/3rds of HN MM arise in the sinonasal region followed 
by 1/4th in the oral cavity [1].

Factors contributing to the etiology of MM remain 
unclear; Melanocytosis has been noted in some cases but 
has been difficult to confirm this association [11]. While 
risk factors are known for cutaneous melanoma hallmarked 
by increased UV exposure, unknown factors contribute to 
tumorigenesis of MM, marking a continued challenge to 
identify those patients at greatest risk for the development 
of MM.

Sinonasal

Sinonasal MM is rare, representing about 4% of sinonasal 
tumors [12, 13]. Although the peak incidence occurs in the 
7th decade, sinonasal melanoma should be included in the 
differential diagnosis of most sinonasal masses as there is 
a wide age distribution (13–93 years) [14]. Moreover, a 
patient’s presenting symptoms are indistinguishable from 
those of other sinonasal tumors including sinonasal conges-
tion and/or epistaxis. Studies show no gender predisposi-
tion to slight male predominance in this site [13, 14].

Sinonasal MM most commonly arises from the lateral 
nasal wall including turbinates (30–40%), followed by the 
nasal septum (10–20%), with fewer cases in the paranasal 
sinuses, and nasopharynx [13–16]. Multiple subsites may 
also be involved as patients often present with advanced 
disease. When pigmentation is noted on endoscopy, clini-
cally the diagnosis is suspected; however the clinical and 
pathologic differential diagnosis is broad when tumors pre-
sent as a flesh colored mass lesion or as “polyps”, for which 
melanoma must be included in the differential diagnosis.

Oral Cavity

Patients with mucosal melanomas of the oral cavity often 
are asymptomatic, presenting slightly younger in the 6th 
decade. A flat or nodular black gray mucosal lesion is 
most often identified on the palate or gingiva [8, 9, 17, 
18]. Lesions are often detected by the patient or on oral 

Table 1   Clinical and molecular 
comparison of melanoma based 
on site of origin

Bolded entries are notable differences between melanoma subtypes
Amp amplification; Chr chromosome; yr year
a Mucosal melanomas include anogenital; 55% arise in the head and neck region Treatment/clinical trials 
require validation in each subsite secondary to differences in molecular profiles
b BRAF inhibitors (cutaneous origin)
c KIT inhibitors (i.e. imatinib) (mucosal origin—most patients develop resistance)

Mucosala
[2, 3]

Cutaneous [4, 5] Ocular (uveal) [6]

Clinical
 Age of onset 60–70 years 55 years 62 years
 Incidence all (USA) 1% (800/yr) 90%+ (80,000/yr) 3% (2500/yr)
 Incidence rate Stable Rising Stable
 5 year survival 25–30% regard-

less of stage
By stage 80% Class 1: 90% Class 2: <20%

Molecular
 BRAF V600E mutationsb <6% 50% 0%
 NRAS 15–20% 30% <5%
 KIT mutation/ampc 25% (10–37) 6–8% <1%
 BAP1 mutation ? 3% 50% (metastases)
 GNAQ and GNA11 0, rare 2%, 4% 50%, 36% respectively
 Other Monosomy Chr 3
 TERT promoter mutations 8–20% 48% 1%
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examination during a dental procedure and require dif-
ferentiation from amalgam tattoos: metal “pigment” from 
prior dental work accumulating in macrophages. Up to 
1/3 of lesions may show ulceration. However, the signifi-
cance of this finding in MM remains unclear or at least 
different from ulceration in cutaneous melanomas. Lymph 
node metastases are also common at presentation (33% of 
patients) and thus clinical evaluation should include neck 
imaging (ultrasound or CT scan) [11]. Thus, despite easier 
visualization of the oral cavity, presentation at a late stage 
remains common. Men may be slightly more affected by 
oral MM than women [19–21].

Histologic Review/Diagnosis

Gross Features

Surgical specimens may be limited to an anatomic region 
(septum or turbinate), or larger composite resections. MM 
may be polypoid, predominantly in the SN region, but pig-
mented plaque-like lesions are also encountered (Fig.  1). 
Gross assessment should include tumor size and tumor 
relationship to underlying structures such as bone. Broad 
sampling may also be required for assessment of pagetoid 
or in situ spread beyond the defined mass, especially when 
ulcerated.

Histologic Features

Histologic evaluation of HN MM shows a wide range of 
growth patterns and cellular morphology. This broad 
spectrum of morphology leads to challenges recognizing 
mucosal melanomas especially when up to 50% of tumors 
are amelanotic, lacking intracytoplasmic pigmentation, 
which aids in the diagnosis of this entity. Ulceration is 

common in most specimens, but does not allow for stratifi-
cation as noted in cutaneous melanomas. Similarly, necro-
sis is present in over half of tumors. Mitoses are common 
with some studies suggesting that high mitoses (>10 per 
10 high power fields) are associated with a worse clinical 
outcome [14]. Other histologic features including lympho-
vascular invasion and true tumor thickness can be difficult 
to document secondary to the friability of the tumors on 
histologic sections. Perineural invasion should be carefully 
sought, found most frequently in the desmoplastic variant.

Growth patterns commonly found in HN MM include 
spindled, perivascular (peritheliomatous), and solid, with 
other patterns encountered less often (i.e. pseudopapillary, 
storiform, and alveolar). Peritheliomatous pattern is defined 
by several layers of tumor cells adherent around a blood 
vessel wall. As the tumor is discohesive, these structures 
separate from each other and may predominant over the 
solid growth pattern (Fig. 2).

Cellular morphology also shows a wide range of fea-
tures. The cellular features are characterized as spindled 
(elongated, fusiform cells), epithelioid cells (ranging from 
small with high nuclear to cytoplasmic ratio without promi-
nent nucleoli to large pleomorphic cells with large cherry-
red nucleoli), plasmacytoid and rhabdoid morphologies, 
leading to broad differential considerations.

Lastly, MM may be undifferentiated with a high 
mitotic rate. Multiple cell types may be encountered in 
the same tumor. Thus, based on the wide spectrum of 
potential cytologic features, MM should frequently enter 
the differential diagnosis with other sinonasal tumors. 
Morphologically, MM may overlap with small round blue 
cell tumors (rhabdomyosarcoma, Ewings/PNET, olfac-
tory neuroblastoma), high-grade tumors (neuroendo-
crine carcinomas, sinonasal undifferentiated carcinomas, 
poorly differentiated squamous cell carcinoma, NUT 
midline carcinoma, SMARCB1 (INI-1) deficient tumors, 

Fig. 1   Gross features in mucosal melanoma. a Grossly a darkly pig-
mented lesion is seen on the mucosa of the turbinate (lateral nasal 
wall). The presence of pigmentation makes mucosal melanoma the 
suspected diagnosis clinically. (The scale bar is marking millimeter 

increments). b This hematoxylin and eosin photomicrograph of a 
polypoid septal mass shows overlying surface ulceration and marked 
pigmentation aiding in tumor recognition as a mucosal melanoma
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and diffuse large B cell lymphoma), and spindle cell enti-
ties including sarcomas. Immunohistochemical evalua-
tion therefore is a core component to correctly classifying 
sinonasal tumors (Fig. 3).

Intraepithelial Involvement

On examination of sinonasal MM, an intraepithelial/
in situ component, composed of basally situated atypi-
cal melanocytes may be identified (20–60%) (Fig.  3A, 

Fig. 2   Morphologic features in 
mucosal melanoma. Note that 
pigmentation is not observed 
in these examples. a The 
perivascular/peritheliomatous 
pattern shows tumor cells 
loosely clinging around a blood 
vessel. b Spindled cells create 
a fasciculated pattern of growth 
of mimicking other neuronal 
and soft tissue tumors. c A solid 
sheet of predominantly clear 
tumor cells show occasional 
scattered rhabdoid forms. d 
Epithelioid cells show charac-
teristic prominent nucleoli and 
mitoses (arrows)

Fig. 3   Intraepithelial involve-
ment in mucosal melanoma and 
immunohistochemical confirma-
tion of lineage. a Atypical cells 
are mixed with acute inflam-
mation in this oral biopsy. b 
An S100 protein immunohis-
tochemical stain on part A 
highlights the in situ component 
and invasive tumor nests. c 
Pagetoid spread may be identi-
fied when the surface mucosa is 
intact. Large atypical melano-
cytes (arrows) percolate into the 
overlying respiratory epithe-
lium. Notice that the underlying 
tumor is without pigmentation 
or prominent nucleoli. d An 
immunohistochemical cocktail 
of melanoma markers (tyrosi-
nase and HMB45) in case C, 
strongly highlight the tumor 
cells confirming tumor lineage
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B) [14, 15]. However, often the tumor size and tissue 
integrity (ulceration, friable) may limit the evaluation 
for this potential histologic finding. Pagetoid spread into 
the overlying epithelium may also occur (<20%). In oral 
MM, the rate of finding an in situ component is up to 90% 
[21]. This observation may result from better oriented tis-
sue sections and smaller tumor size at presentation than 
sinonasal tract primaries.

Immunohistochemical Evaluation

The immunohistochemical evaluation of sinonasal tumors 
requires consideration of the differential diagnosis 
(below) and knowledge of potential overlapping and/or 
aberrant staining patterns in these lesions.

Melanocytic Markers

As with melanomas in other sites, S100 protein, melan-
A, tyrosinase, and/or HMB45 react in the majority of 
tumors. These traditional markers range in sensitivity 
with S100 protein being the highest at 90%. Thus, as a 
screening marker, this is a useful but not always suffi-
cient marker to identify MM, as up to 10% may be nega-
tive. S100 protein, while sensitive, is not specific, with 
reactivity identified in a range of neural and non-neural 
tumors. Thus confirmatory, more specific markers of 
tumor lineage are required. HMB45 and tyrosinase have 
a similar sensitivity of 75% in sinonasal MM; however, 
the sensitivity of these markers does decline to 65–70% 
specifically in spindled-cell melanomas. Melan A and 
MITF vary at 65% versus 57% positivity, respectively 
[14]. MITF is also not specific for melanoma and has 
been expressed in some sarcomas, neurogenic tumors 
and other entities. SOX10 is a newer marker, showing a 
high sensitivity for MM (88–100%) [22, 23]. However, 
SOX10 specificity in the wide range of neoplasms in the 
sinonasal region has only partially been studied, show-
ing expression in non-melanomas, such as 8% of alveo-
lar rhabdomyosarcomas [23]. Thus, a panel of markers is 
employed to maximize both sensitivity and specificity in 
making a diagnosis of MM. Another marker seen in MM 
is high CD117 (C-Kit) expression, which is identified in 
at least 25% of tumors. While not a diagnostic marker, 
CD117 expression (>50% of tumor cells) often correlates 
with molecular alterations (CD117 mutations), which 
identify a tumor that may benefit from targeted therapy 
(see below) [24].

Other Common Immunohistochemical Markers 
for the Differential Diagnosis

When overt differentiation (i.e. such as keratinization) is 
not identified in a sinonasal tumor, immunohistochemical 
markers to determine the tumor lineage are warranted. A 
particularly useful panel of immunohistochemical markers 
includes: cytokeratin, synaptophysin, S100 protein or pan-
melanoma cocktail, and desmin. This initial evaluation on 
small biopsies and non-pigmented tumors facilitates correct 
classification [25]. The rationale for concurrent marker test-
ing is secondary to aberrant staining that occurs in several 
tumor types including melanoma and rhabdomyosarcoma. 
In melanoma, the primary pitfall is aberrant cytokeratin 
staining seen in ~10% and synaptophysin reported in 13% 
of MM [14, 26]. Interestingly, these are the same aberrant 
markers that occur in one-third to one-half of alveolar rhab-
domyosarcomas [27]. Thus, screening for melanoma dur-
ing the initial immunohistochemical evaluation of undif-
ferentiated sinonasal tumors should include markers with 
good sensitivity and specificity for melanoma. Similarly, 
CD99 is now recognized to stain a variety of tumors and 
is viewed as non-specific for Ewing/PNET and may stain 
up to 25% of melanomas. As newer markers become avail-
able evaluating their expression across the spectrum of SN 
tumors will be important to recognize their specificity, and 
thus utility in diagnosing MM.

Prognosis and Staging of Mucosal Melanomas

Factors used for prognosis in cutaneous melanomas 
(e.g. Breslow’s thickness, and ulceration) do not apply to 
mucosal melanomas and further studies are needed to iden-
tify prognostic factors in mucosal origin tumors. Histo-
logic, anatomic and clinical factors have been investigated 
in MM to predict outcome (age, mitoses, cell type, ulcera-
tion), however, studies remain limited in this rare disease 
precluding validation for clinical utility [14, 19, 28].

Metastatic disease remains the most important factor 
in predicting outcome [28]. Patterns of recurrence may be 
local/regional or distant spread. Neck involvement/recur-
rence (lymph nodes) is higher in oral primary MM (40%) 
than in sinonasal (20%) [29]. Combined local/regional and 
distant metastasis occurred in 50% of HN MM [29, 30]. 
Overall, prognosis remains poor with a median survival of 
24 months [18, 21, 31].

Prior to 2010 there was no formal staging for HN MM. 
The 7th edition of the American Joint Committee on Can-
cer (AJCC) added classification which recognized the 
aggressiveness of MM with all primary tumors having 
only a T3 or T4 primary designation [32] (Table 2). Sev-
eral studies have supported prognostic value of the AJCC 
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system, but the overall prognostic grouping utilizing com-
bined T, N and M results has been removed from the 8th 
edition [4, 16].

Genetics and Therapeutic Considerations

Melanomas as a family of tumors harbor a high mortality 
regardless of site of origin. Thus, investigations into genetic 
alterations contributing to tumorigenesis to identify tar-
gets for therapeutic intervention are on-going. Extensive 
molecular evaluation has occurred in cutaneous melanomas 
including The Cancer Genome Atlas (TCGA) initiatives 
[33]. BRAF V600E mutations and RAS mutations were 
among the most frequently identified in melanomas of skin 
origin. This is in stark contrast to only rare BRAF V600E 
mutations in MM (<6%) (Table  1) [2, 34]. It remains 
unclear if the BRAF V600E sinonasal cases may partially 
represent cutaneous origin with recurrence within the nasal 
cavity, thereby phenotypically having the risk factors that 
align with cutaneous origin and not truly of mucosal origin.

Distinct mutational patterns have been identified in 
melanomas based on site of origin and are highlighted in 
Table  1. These distinctions are critical to recognize for 
several reasons. First, currently targetable BRAF V600E 
with BRAF inhibitors will only address a small subset of 
advanced MM harboring this mutation [35, 36]. Sec-
ond, evaluation beyond BRAF V600E in HN MM should 
include CD117 (C-Kit) mutations, which will identify a 
different subset (~25%) of patients who may benefit from 
imatinib therapy. Importantly, while imatinib therapy has 
shown initial responses in patients in clinical trials, the 
responses are not durable [37]. Additionally, tumors with 
mutations in certain locations of CD117 exon 11 and 13 
show higher correlation with response than amplifications 
of this gene alone or mutations in other exons [7]. There-
fore, novel therapies specific to MM need to be considered. 

Furthermore, therapies showing benefit in cutaneous mela-
nomas may not be applicable (i.e. BRAF inhibitors with-
out a BRAF V600E mutation). In addition, these notable 
genetic differences between cutaneous, mucosal and uveal 
melanomas highlight the need for validating therapies spe-
cifically in each group of melanoma patients to determine 
efficacy [38].

Therefore, in tumors for which cutaneous versus mucosal 
origin cannot be definitively determined by pathology, fur-
ther evaluation is warranted to correctly provide staging 
and prognosis, which are distinctly different for cutaneous 
melanomas versus MM (i.e., melanoma involving the lip 
or nasal ala without clear in situ component of skin versus 
mucosal sites). As the molecular profile varies based on site 
of origin, the presence of a BRAF V600E mutation (either 
by immunohistochemical evaluation or molecular assess-
ment) would more likely represent a cutaneous primary and 
thus have therapeutic implications.

In Summary

The updated WHO Classification of Head and Neck 
Tumours on MM expands upon the growing biologic dis-
tinction from their cutaneous counterparts in incidence, 
etiology, risk-factors, staging parameters and molecular 
alterations. As MM are molecularly distinct from both 
cutaneous and uveal melanomas, molecular investigations 
on a broader scale are needed to characterize MM and pur-
sue novel biomarkers in this disease. Secondary to these 
striking molecular differences, the implementation and 
translation of potential therapies from cutaneous melanoma 
to MM will require validation specifically in this subtype of 
melanoma.

Histopathologically, the WHO highlights the frequent 
observation of mucosal melanomas as amelanotic with 
a wide cytologic spectrum leading to a broad differential 

Table 2   AJCC Staging for head 
and neck mucosal melanomas

Prognostic stage groups were removed from the 8th edition of AJCC
*Size and tumor thickness do not determine T stage; i.e.T3 tumors may be polypoid or flat

T category (Primary tumor assessment)
 T3 Tumor limited to the mucosa and submucosal*
 T4a (Moderately advanced) involves deep soft tissue, cartilage, bone or overlying skin
 T4b (Very advanced) involves skull base, brain or dura, cranial nerves (IX–XII), 

prevertebral, carotid artery, mediastinal and masticator space
N category (Regional lymph nodes)
 NX Cannot be assessed
 N0 Negative for metastasis
 N1 Metastasis present

M category (Distant metastasis)
 M0 Absent
 M1 Present
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diagnosis in the sinonasal region. Therefore, immunohisto-
chemical evaluation often with a panel of markers is neces-
sary to confirm tumor lineage and avoid diagnostic pitfalls 
particularly in this area.
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