
Tang et al. Diagnostic Pathology           (2022) 17:95  
https://doi.org/10.1186/s13000-022-01280-x

CASE REPORT

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Open Access

Sinonasal mucosal melanoma with smooth 
muscle differentiation: a potential pathological 
diagnostic pitfall
Hao Tang1†, Yutao He2†, Ying Chen1, Wenfeng Xu1, Yujuan Xu1, Xianyun Li1 and Deyu Guo1* 

Abstract 

Background: Sinonasal mucosal melanoma (SNMM) is a rare malignant melanoma originating from melanocytes 
derived from multipotent neural crest cells. Its incidence accounts for less than 1 % of all malignant melanomas, 
with five-year survival rate about 25 %. Occasionally, it is incredibly formidable to make a compelling diagnosis when 
malignant melanoma with other diverse differentiation.

Case presentation: Herein, we presented a 54-year-old male case of SNMM with smooth muscle differentiation, 
defined by histopathology and positive immunostaining for the smooth muscle specific markers of a-SMA, H-caldes-
mon, calponin and Desmin, as well as specific melanocyte markers of HMB-45, Melan-A, SOX10, and PNL2.

Conclusions: Mucosal melanoma with smooth muscle differentiation is remarkably infrequent, and reported only 
4 cases to date. It would be a potential pathological diagnostic pitfall. It is important to understand this variation of 
malignant melanoma for avoiding misdiagnosis.

Keywords: Sinonasal, Melanoma, Smooth muscle differentiation, Pitfall

Introduction
Sinonasal mucosal melanoma (SNMM) is a rare and fatal 
aggressive malignancy with an estimated incidence of 
less than 1 % of all malignant melanomas (MMs), with 
the proportion of about 4 % of all sinonasal tumors, and 
its overall 5-year survival is only approximately 25 % 
[1, 2]. It derives from melanocytes on the mucosal sur-
face of the nasal cavity, whereas melanocytes originate 
from multipotent neural crest cells and pass through 
mesenchyme of embryo to the skin, eye, mucosal mem-
branes and leptomeninges [3, 4]. It was identified that up 
to 83 % of patients with SNMM were accompanied by 

intraepithelial melanocytic lesion (including melanocytic 
hyperplasia and melanoma in  situ), related to mucosal 
invasive melanoma [5]. Unlike cutaneous and uveal mela-
nomas, formaldehyde but rather exposure in ultraviolet 
light is regarded as a risk factor for SNMM [6]. It always 
was misconstrued or missed because of having few early 
specific symptoms [7]. Occasionally, it presents nasal 
obstruction and in particular epistaxis at early stage [7].

Divergent differentiation of MM is a scarce situa-
tion which characterizes by the manifestations of histo-
morphologically, immunohistochemically, and/or 
ultrastructurally legible nonmelanocytic cellula or cel-
lular compositions in melanomas [8]. Multiple kinds 
of heterologous elements could be observed in MM, 
such as schwannian and perineurial, fibroblastic/myofi-
broblastic, neuroendocrine, rhabdomyosarcomatous, 
osteocartilaginous, smooth muscle, ganglionic, gangli-
oneuroblastic, and epithelial elements [9]. Their histo-
morphological multiformity invariably results in the 
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diagnosis complexity, with numerous differential diagno-
ses [10].

Herein, we presented an exceptional case of SNMM 
with histomorphological and immunochemical proofs of 
smooth muscle differentiation, which would be a poten-
tial conundrum or pitfall of pathological diagnosis.

Case presentation
A 54-year-old male patient complained of symptoms 
of right nasal obstruction for 3 months and intermit-
tent epistaxis for 1 month. A flexible nasolaryngoscopy 
was performed which demonstrated old bleeding in the 
right nasal cavity, and a pigmented mass in the right 
inferior meatus as well as the middle turbinate (Fig.  1). 

The mass could bleed easily when touched. High-reso-
lution computed tomography (CT) scan of the paranasal 
sinuses disclosed a solid, large, irregular mass measuring 
57.5 mm × 48.5 mm × 22.3 mm in the right nasal cavity 
with surrounding bone destruction, suggesting malig-
nancy (Fig.  2). In the meantime, for the purpose of in-
depth diagnosis and treatment of this patient, positron 
emission tomography/computed tomography (PET/CT) 
examination was executed and no any other positive sign 
in the body was suggested. Subsequently, an endoscopic 
resection was undergone.

Histopathology
Grossly, the specimen consisted of multiple pieces of 
fleshy, gray-white to brown soft tissue fragments with a 
total size of 65.0 mm × 40.0 mm × 10.0 mm. Its cut sur-
faces were off-white to brown with a medium texture.

Microscopically, a biphasic component morphology 
consisting of epithelioid and spindle-shaped parts was 
observed at low magnification (Fig.  3A). In the epithe-
lioid areas, the tumor cells grew in nodular form and 
appeared epithelioid or rhabdoid features. Tumor cells 
were polygonal or oval in shape, medium to large in 
size, and distributed in sheets, with prominent nucleoli, 
prominent mitoses (thin arrow) (Fig.  3B and C), and 
pathological mitoses (thick arrow) (Fig. 3B). The intracel-
lular pigment was observed in a small percentage of neo-
plastic cells (Fig. 3D). While in the spindle-shaped areas, 
the tumor cells were arranged in fascicles (Fig. 3E). These 
spindle-shaped tumor cells were characterized by infre-
quent eosinophilic cytoplasm, fusiform nuclei, dispersed 
chromatin, 1 or 2 prominent nucleoli, and pathologi-
cal mitoses at high magnification (thick arrow) (Fig. 3F). 
Morphologically, melanoma in situ of nasal mucosa and 
its transition to the epithelioid area of the tumor in sub-
mucosa were observed (Fig. 3G and H).

Fig. 1 Flexible nasolaryngoscope image of old bleeding in the right 
nasal cavity and a pigmented mass in the right inferior meatus and 
middle turbinate

Fig. 2 Coronal section of high-resolution computed tomography (CT) showed an inhomogeneously enhancing distended mass in the right nasal 
cavity (white asterisk) (A). Axial view exhibited the lesion extension to the right maxillary sinus (white asterisk) and a contralateral nasal septum 
deviation after breach (B). Sagittal view demonstrated lesion extending posteriorly beyond the inner nostril (black arrow) (C)
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Immunohistochemical results
Immunohistochemical detection of S-P method was per-
formed on sections to further confirm the nature of the 
neoplasm.

The neoplastic cells of the epithelioid or rhabdoid areas 
were diffusely positive for melanocytic markers  of  S100 
(Fig. 4A), HMB-45 (Fig. 4C), SOX10, Melan-A and PNL2, 

whereas only scattered cells of the spindle components 
were positive for S100 (Fig. 4B) and SOX10. In the spin-
dle neoplastic cells areas, a-SMA and H-caldesmon were 
diffusely positive (Fig. 4F and J). Desmin was negative for 
most of the neoplastic cells and partially was diffuse posi-
tive (Fig.  4H). However, in the epithelioid or rhabdoid 
areas, the neoplastic cells exhibited negative for a-SMA 
(Fig.  4E), and focally positive for H-caldesmon (Fig.  4I) 
and Desmin (Fig.  4G). All tumor cells were positive for 
INI-1, H3K27me3 and failed to express MyoD1 (Fig. 4K 
and L), myogenin and all epithelial markers of CK, CK7, 
EMA (Table 1).

In light of these radiological, histological and immu-
nohistochemical findings, a diagnosis of primary SNMM 
with smooth muscle differentiation was established.

Discussion
MM usually was comfirmed very difficultly because of 
multiple morphological changes. It occasionally shows 
particular differentiation, leading to more diagnostic 
challenges. MM with smooth muscle differentiation is 
extraordinary unwonted, with no more than 4 previ-
ously reportorial cases [11–14]. These reported 4 cases 
were all female, with the age between 54 yrs. and 73 yrs., 
and belonged to cutaneous melanoma (Table 2). As sum-
marized in Table  2, this type of tumor was more prone 
to amelanotic, which might cause confusion in diagno-
sis. The neoplasm components in all these 4 cases were 
positive for markers of both melanin and smooth muscle 
by immunohistochemistry. Herein, we reported a case 
of SNMM with smooth muscle differentiation. Smooth 
muscle differentiation was comfirmed with the positive 
immunostaining for a-SMA, H-caldesmon, calponin and 
Desmin. The main differential diagnosis of histopathol-
ogy of this presented case included other biphasic neo-
plasms, such as biphasic synovial sarcoma, malignant 
peripheral nerve sheath tumor (MPNST) with epithelioid 
or rhabdomyosarcomatous differentiation, epithelioid 
sarcoma, melanotic perivascular epithelioid cell neo-
plasm (PEComa), as well as sarcomatoid carcinoma.

Synovial sarcoma is a peculiar, malignant and aggres-
sive high grade soft neoplasm that arises at any age but 
more common in teenagers and young adults [15]. This 
neoplasm was classified histopathologically into types 
of monophasic, biphasic and poorly differentiated [16]. 
Biphasic synovial sarcoma may resemble the current case 
because neoplastic cells may exhibit epithelioid and spin-
dle-shaped morphologies [17]. But most biphasic syno-
vial sarcoma shows immunostain for the cytokeratins 
(particularly CK7 and Pan-CK), and EMA in the epithe-
lioid components [18]. Nonetheless, the presented case 
showed positive for more specific melanocyte markers of 
HMB-45, Melan-A, SOX10, PNL2, and negative for three 

Fig. 3 Histopathologically, tumor cells consisted of a biphasic 
component morphology of epithelioid or rhabdoid and 
spindle-shaped (A, × 200). In the epithelioid or rhabdoid areas, there 
were numerous mitotic figures (20 mitoses per 10 high-power fields) 
(thin arrow), even atypical pathological mitoses (thick arrow) (B and 
C, × 400). A few of these neoplastic cells contained intracytoplasmic 
pigments (D, × 400). In the spindle areas, tumor cells had a fusiform 
morphology with a fascicular growth pattern (E, × 200), and showed 
fusiform nuclei, with dispersed chromatin, infrequent eosinophilic 
cytoplasm, numerous mitotic figures (17 mitoses per 10 high-power 
fields) and 1 or 2 prominent nucleoli (F, × 400). Melanoma in situ in 
the superficial of nasal mucosa and its transition to the epithelioid 
area of the tumor in submucosa were observed (H, × 200)
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epithelial markers of CK7, Pan-CK and EMA, favoring 
the diagnosis of MM.

Another notable morphologically similar lesion was 
MPNST with epithelioid or rhabdomyosarcomatous dif-
ferentiation. The latter also was known as malignant 
Triton tumor. Malignant Triton tumor often exhibits 
immunoreactivity for specific striated muscle mark-
ers [19], which displayed reactionless in current case. 

Furthermore, a history of neurofibromatosis type 1 would 
be a strong indicator of MPNST over MM [20]. Previous 
studies had implied that deficiency of H3K27 trimethyla-
tion (H3K27me3) happened in up to half of MPNST and 
it may be a specific diagnostic clue for MPNST [21, 22], 
but H3K27me3 was positive in this case.

Epithelioid sarcoma was other differential diagnoses 
in histomorphology. The epithelioid sarcoma tumor 

Fig. 4 The epithelioid or rhabdoid tumor cells showed strongly and diffusely immunoreactivity for S100 (A, × 200) and HMB-45 (C, × 200). 
However, the spindle tumor components were scatteredly positive for S100 (B, × 200) and negative for HMB-45 (D, × 200). a-SMA was negative in 
the epithelioid or rhabdoid neoplastic cells (E, × 200) and diffusely positive in the spindle neoplastic cells (F, × 200). Desmin was focally positive 
in the epithelioid or rhabdoid neoplastic cells (G, × 400), and partially diffuse positivity in the spindle-shaped tumor cells (H, × 200). H-caldesmon 
showed focal reactivity in the epithelioid or rhabdoid neoplastic cells (I, × 200) and diffuse reactivity in the spindle neoplastic cells (J, × 200). MyoD1 
was negative in all neoplastic cells (K and L, × 200)

Table 1 Immunohistochemical staining results of the tumor cells

Abbreviations: MXB Fuzhou Maixin Biotechnology, Fujian, China, ZSGB-BIO Zhongshanjinqiao, Beijing, China

Antibody Manufacture Dilution Epithelioid/rhabdoid 
cells

Clone Spindle cells

S100 MXB Predilute + 4C4.9 Scattered individually+
SOX10 MXB Predilute + EP268 Scattered individually+
HMB-45 MXB Predilute + HMB-45 –

Melan-A MXB Predilute + A103 –

PNL2 MXB Predilute + PNL2 –

a-SMA MXB Predilute – MX097 +
Desmin MXB Predilute Focal + MX046 Partially diffuse+
H-caldesmon MXB Predilute Focal + H-CALD +
Calponin MXB Predilute – MX023 Focal +
MyoD1 MXB Predilute – MX049 –

Myogenin MXB Predilute – MX078 –

Pan-CK MXB Predilute – AE1/AE3 –

CK7 MXB Predilute – MX053 –

EMA MXB Predilute – E29 –

INI-1 MXB Predilute + MRQ-27 +
H3K27me3 ZSGB-BIO Predilute + RM175 +



Page 5 of 7Tang et al. Diagnostic Pathology           (2022) 17:95  

Ta
bl

e 
2 

C
lin

ic
op

at
ho

lo
gi

ca
l c

ha
ra

ct
er

is
tic

s 
of

 re
po

rt
ed

 c
as

es
 o

f M
M

 w
ith

 s
m

oo
th

 m
us

cl
e 

ce
ll 

di
ffe

re
nt

ia
tio

n 
(In

cl
ud

in
g 

Cu
rr

en
t C

as
e)

Re
fe

re
nc

e
A

ge
/S

ex
Si

te
s

Ce
ll 

m
or

ph
ol

og
y

Pi
gm

en
t

M
el

an
oc

yc
tic

 m
ar

ke
rs

O
th

er
 m

ar
ke

rs
D

iff
er

en
tia

tio
n

Ba
ne

rje
e 

et
 a

l. 
19

96
 [1

1]
54

/F
Th

e 
ep

ig
as

tr
ic

 a
re

a 
an

d 
rig

ht
 

ax
ill

ar
y 

ly
m

ph
 n

od
e 

m
et

as
ta

si
s, 

th
e 

su
bc

ut
an

eo
us

 ti
ss

ue
 o

f t
he

 
le

ft
 u

pp
er

 b
ac

k,
 ri

gh
t i

ng
ui

na
l 

no
de

s 
m

et
as

ta
si

s 
an

d 
m

et
as

ta
-

si
s 

ar
ou

nd
 th

e 
ili

ac
 v

es
se

ls

Pl
um

p 
sp

in
dl

e 
ce

lls
, p

ol
yg

on
al

 
ce

lls
 a

nd
 la

rg
e 

nu
m

be
rs

 o
f 

m
ul

tin
uc

le
at

ed
 tu

m
ou

r g
ia

nt
 

ce
lls

A
bs

en
t

S1
00
+

, H
M

B-
45

-
a-

SM
A
+

, D
es

m
in
+

, H
H

F-
35
+

Sm
oo

th
 m

us
cl

e

U
l-M

ul
k 

et
 a

l. 
20

12
 [1

2]
73

/F
Ri

gh
t a

rm
, r

ig
ht

 a
xi

lla
ry

 n
od

es
 

an
d 

m
ul

tip
le

 m
et

as
ta

se
s 

to
 th

e 
liv

er
, l

un
g,

 b
re

as
t a

nd
 s

ki
n

Co
m

po
se

d 
of

 tw
o 

di
ffe

re
nt

 
co

nt
ig

uo
us

 m
or

ph
ol

og
ic

al
, 

re
sp

ec
tiv

el
y 

m
el

an
os

om
es

 a
nd

 
le

io
m

yo
sa

rc
om

a

Pr
es

en
t

S1
00
+

, M
el

an
 A
+

a-
SM

A
+

, D
es

m
in
+

Sm
oo

th
 m

us
cl

e

M
or

im
ot

o 
et

 a
l. 

20
14

 [1
3]

63
/F

Th
e 

le
ft

 to
e 

an
d 

le
ft

 g
ro

in
 

ly
m

ph
 n

od
e 

m
et

as
ta

si
s

Th
e 

ne
op

la
sm

 w
as

 c
om

po
se

d 
of

 p
le

om
or

ph
ic

 s
pi

nd
le

 c
el

ls
A

bs
en

t
S1

00
+

, M
IT

F-
1+

, H
M

B-
45
+

a-
SM

A
+

, D
es

m
in
+

Sm
oo

th
 m

us
cl

e

Pr
ie

to
-T

or
re

s 
et

 a
l. 

20
17

 [1
4]

69
/F

Th
e 

le
ft

 s
ca

pu
la

r a
re

a
Th

e 
tu

m
or

 c
el

ls
 w

ith
 rh

ab
do

id
 

an
d 

sp
in

dl
e 

m
or

ph
ol

og
y

A
bs

en
t

S1
00
+

, S
O

X1
0+

, M
el

an
 A

-, 
H

M
B-

45
-

a-
SM

A
+

, D
es

m
in
+

Sm
oo

th
 m

us
cl

e

Cu
rr

en
t c

as
e

54
/M

Th
e 

rig
ht

 n
as

al
 c

av
ity

Ep
ith

el
io

id
/r

ha
bd

oi
d 

an
d 

sp
in

dl
e 

ce
lls

Pr
es

en
t

S1
00
+

, S
O

X1
0+

, M
el

an
 A
+

, 
H

M
B-

45
+

, P
N

L2
+

a-
SM

A
+

, D
es

m
in
+

, C
al

de
s-

m
on

+
, C

lo
po

ni
n+

Sm
oo

th
 m

us
cl

e



Page 6 of 7Tang et al. Diagnostic Pathology           (2022) 17:95 

cells lost the expression of INI-1 [23], but INI-1 was 
diffusely immunoreactive in this case.

Melanotic PEComa is also a particularly rare but con-
fusing differential diagnosis that must be taken into 
account, as it can present as an epithelioid or spindle-
shaped morphology and harbour melanin pigmentation 
similar to the case [24]. This type of tumor regularly 
expresses melanocytic markers such as HMB45 and 
Melan A, but much less rarely expresses S100 or 
SOX10, which are always positive in melanomas with 
an epithelioid or spindle-shaped morphology. This may 
therefore be informative in the differential diagnosis.

In addition, SNMM should be distinguished from sar-
comatoid carcinoma because of a biphasic pattern. The 
epithelial markers were negatively in the tumor cells 
favored for the diagnosis of MM. Moreover, metastatic 
MM needed to be excluded before making the diagno-
sis of primary SNMM because of the rarity of primary 
SNMM compared to cutaneous MM. A whole-body 
PET/CT and histologically melanoma in situ were help-
ful for ruling out metastatic disease.

In conclusion, we put forward a highly peculiar, but 
edifying case of SNMM with areas of smooth muscle 
differentiation, which might be a possible pathological 
diagnostic pitfall. Unambiguous immumohistochemi-
cal staining for both melanocytic and smooth muscle 
markers was essential for its correct diagnosis. The 
clinical significance of this rare variation in morphol-
ogy is unclear, further cases are urgently required to 
explore its association with prognosis. Understanding 
of divergent histological patterns of MM is beneficial 
to avert the risk for misdiagnosis of these extraordinary 
and aggressive neoplasms.
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SNMM: Sinonasal Mucosal Melanoma; MM: Malignant melanoma; CT: 
Computed tomography; PET/CT: Positron emission tomography/computed 
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Perivascular epithelioid cell neoplasm.
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