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Soft tissue sarcoma metastatic to the thyroid is extremely 
rare, and it poses a challenge for a pathologist to diagnose it on 
cytology aspiration alone. Here, we report a case of metastatic 
leiomyosarcoma to the thyroid and describe in detail its cytologic 
findings.

CASE REPORT

A 37-year-old woman presented with multiple masses on the 
scalp. She underwent an excisional biopsy of the scalp mass at a 
local clinic and visited our hospital for further work up. Com-
puted tomography of the neck revealed a poorly enhancing 
mass lesion in the left lobe of the thyroid measuring about 1 
cm with ipsilateral cervical lymph node metastasis (Fig. 1A). An 
ultrasonographic examination of the thyroid revealed a 0.9 cm hy-
poechoic mass without increased vascularity (Fig. 1B). Ultra-
sound-guided fine-needle aspiration (FNA) was done to rule out 
the possibility of primary thyroid cancer. Unlike a typical thyroid 
malignancy, the aspirated material was sticky and difficult to as-
pirate. 

The alcohol-fixed smears were stained with hematoxylin and 

eosin and Papanicolau for the cytologic examination. The cyto-
logical smears were hypercellular and displayed spindle cell clus-
ters in hemorrhagic background. No necrotic material was ob-
served. The spindle cells were arranged in a fascicular pattern 
and showed an indistinct cell border. The cells had eosinophilic 
and fibrillary cytoplasm. Individual cells showed variation in 
nuclear size and shape. However, the nuclei of most of the cells 
were hyperchromatic and large, and they demonstrated an elon-
gated shape with blunt ends (Fig. 2A, B). Normal follicular cells 
were admixed with pleomorphic tumor cells, and were also ob-
served around tumor cell clusters (Fig. 2C, D). These features raised 
the suspicion for a malignant tumor of mesenchymal origin.

Histological slides from the resection specimen of the scalp 
mass revealed a small nodular mass measuring 0.8 × 0.6 cm. 
The tumor cells were arranged in bundles or fascicles of smooth 
muscle fibers (Fig. 3A). They were highly pleomorphic and had 
a centrally located, blunted, cigar-shaped nucleus adjacent to peri-
nuclear cytoplasmic vacuoles. The mitotic rate was high (7 mitosis 
per 10 high-power field), but there was no area of necrosis. Im-
munohistochemical staining showed a positive result for smooth 
muscle actin (SMA) and desmin (Fig. 3). 
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Positron emission tomography–computed tomography revealed 
several hypermetabolic masses on the right side of the abdomen, 
the largest of which measured 5.8 cm. One mass was located in 
the mesentery, which had no association with the uterus. In addi-
tion, there were multiple hypermetabolic lesions in the left internal 
mammary area, both thigh, and the lung. To exclude other 

spindle cell tumors which can arise in the abdominal cavity, im-
munostaining for S100, CD34, MDM2, c-Kit, and anaplastic 
lymphoma kinase were performed. All of the additional immu-
nohistochemical stainings turned out negative, and the possibil-
ity of schwannoma, solitary fibrous tumor, liposarcoma, gastro-
intestinal stromal tumor and inflammatory myofibroblastic 

Fig. 1. Radiologic findings of metastatic leiomyosarcoma. (A) Computed tomography scan reveals 1 cm sized poorly enhancing space oc-
cupying lesion (arrow) in left thyroid. (B) Ultrasound shows marked hypoechoic nodule in the inferior pole of left thyroid. 

Fig. 2. Cytologic features of metastatic leiomyosarcoma. (A) Hypercellular spindle cell clusters are arranged in a fascicular pattern. (B) The 
cells show indistinct cell borders, eosinophilic cytoplasm, and hyperchromatic, large, elongated nuclei with blunt ends. (C, D) Normal follicu-
lar cells are admixed with pleomorphic tumor cells (C) or discovered around tumor cell clusters (D).
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tumor were ruled out, respectively. Considering all the clinical, 
morphological and immunohistochemical features, we determined 
that the final diagnosis of the tumor located in the thyroid gland 
to be metastatic leiomyosarcoma from the mesentery. Because 
of the presence of metastatic disease, the patient received doxo-
rubicin-based chemotherapy instead of further surgical inter-
vention. She is still alive 22 months after her first visit. 

DISCUSSION

Metastasis of sarcoma to the thyroid is rare with a few cases 
reported in the literature. To date, 18 cases have been reported 
as metastatic leiomyosarcoma to the thyroid, most of which are 
from uterine leiomyosarcoma (Table 1). Furthermore, it is very rare 
to be diagnosed using FNA cytology [1-3]. 

FNA cytology of metastatic leiomyosarcoma tends to show 
hypercellular spindle cell clusters with marked pleomorphism, 
and there can be conspicuous mitoses. Therefore, the differential 
diagnosis should include primary thyroid tumors showing spin-
dle cell features; such as medullary carcinoma, anaplastic carci-
noma and spindle epithelial tumor with thymus-like differenti-

ation (SETTLE). Likewise, primary or metastatic mesenchymal 
tumors like malignant peripheral nerve sheath tumor (MPNST) 
or synovial sarcoma should be considered.

Medullary thyroid carcinoma is one of the first differential 
diagnosis to consider when spindle cells are observed in thyroid 
FNA. However, the characteristic cytology of medullary carcinoma 
is dispersed single cells having “salt-and-pepper” nuclei. In most 
cases, oval-to-plasmacytoid cells were observed together.

Cytomorphologically, SETTLE has a close resemblance to leio-
myosarcoma. They can be shown as variably sized groups of spin-
dle cells with uniform, elongated, and cigar-shaped nuclei similar 
to those of leiomyosarcoma [4]. In addition, epithelial compo-
nents of SETTLE can mimic benign follicular cells that appear 
in metastatic leiomyosarcoma. However, diffuse immunoreac-
tivity for cytokeratin in both components is the most obvious 
difference from leiomyosarcoma.

Anaplastic carcinomas also have spindle-shaped cells. However, 
anaplastic carcinomas rarely occur below the age of 50 and usu-
ally present as a rapidly growing mass infiltrating surrounding 
soft tissues. Spindle cells in anaplastic carcinoma show a more 
bizarre morphology compared to that shown in leiomyosarcoma 

Fig. 3. Histologic features of the scalp mass. (A) Excisional biopsy specimen from the scalp mass shows bundles or fascicles of smooth mus-
cle fibers. The tumor cells are highly pleomorphic and have a centrally located, blunted, cigar-shaped nucleus adjacent to perinuclear cyto-
plasmic vacuoles. (B, C) Smooth muscle actin (B) and desmin (C) immunostaining shows positivity. (D) c-Kit immunostaining shows negativity. 



https://jpatholtm.org/https://doi.org/10.4132/jptm.2021.06.23

Metastatic leiomyosarcoma of the thyroid  •     363
Ta

bl
e 

1.
 C

lin
ic

op
at

hl
og

ic
al

 a
nd

 im
m

un
oh

ist
oc

he
m

ic
al

 d
at

a 
on

 1
8 

re
po

rte
d 

ca
se

s 
of

 m
et

as
ta

tic
 le

io
m

yo
sa

rc
om

a 
of

 th
e 

th
yr

oi
d 

gl
an

d

Au
th

or
Ag

e 
(y

r)
Se

x
O

rig
in

C
hi

ef
 c

om
pl

ai
nt

Lo
ca

tio
n/

siz
e

C
yt

ol
og

y
Pa

th
ol

og
y

Vi
m

en
tin

D
es

m
in

SM
A

C
D

34
S1

00
C

yt
ok

er
at

in
Th

yr
og

lo
bu

lin

G
ro

ss
 a

nd
 

H
or

to
n  

(1
97

5)
 [5

]

46
M

G
re

at
 

sa
ph

en
ou

s 
ve

in

Pa
in

le
ss

 
sw

el
lin

g 
in

 
ne

ck

N
/M

-
-

-
-

-
-

-
-

-

C
ru

ick
sh

an
k  

(1
98

8)
 

(a
s 

cit
ed

 in
 

Va
nk

ala
ku

nt
i 

et
 a

l. 
[6

])

30
F

U
te

ru
s

D
iffu

se
 th

yr
oi

d 
sw

el
lin

g
N

/M
-

-
-

-
-

-
-

-
-

G
at

tu
so

 e
t a

l.  
(1

98
9)

 [2
]

N
/M

N
/M

R
et

ro
pe

rit
on

ea
l

N
/M

Le
ft 

th
yr

oi
d/

 
3 

cm
-

-
-

-
-

-
-

-
-

Bo
de

-
Le

sn
iew

sk
a  

et
 a

l. 
(1

99
4)

 [7
]

69
F

D
uo

de
nu

m
N

/M
5 

cm
-

-
-

-
-

-
-

-
-

M
ich

elo
w

 (1
99

5)
 

(a
s 

cit
ed

 in
 

Va
nk

ala
ku

nt
 

et
 a

l. [
6]

)

N
/M

N
/M

U
te

ru
s

Th
yr

oi
d 

no
du

la
r 

sw
el

lin
g

N
/M

-
-

-
-

-
-

-
-

-

N
ak

hj
av

an
i 

(1
99

7)
 

(a
s 

cit
ed

 in
 

Va
nk

ala
ku

nt
i 

et
 a

l. 
[6

])

N
/M

N
/M

U
te

ru
s

N
/M

N
/M

-
-

-
-

-
-

-
-

-

W
an

g 
et

 a
l.  

(1
99

8)
 [8

]
63

F
Le

ft 
le

g
R

ap
id

ly 
pr

og
re

ss
ive

 
en

la
rg

em
en

t 
of

 th
e 

ne
ck

N
/M

-
-

-
-

-
-

-
-

-

C
he

n 
et

 a
l.  

19
99

) [
9]

N
/M

N
/M

St
om

ac
h

N
/M

U
ni

la
te

ra
l

An
ap

la
st

ic
, 

m
al

ig
na

nt
 s

pi
nd

le
 

ce
ll t

um
or

N
/D

-
-

-
-

-
-

-

Le
at

h 
et

 a
l. 

(2
00

2)
 [1

0]
 

5t
h de

ca
de

F
U

te
ru

s
Po

st
m

en
op

au
sa

l 
bl

ee
di

ng
D

iffu
se

 a
nd

 
nu

m
er

ou
s/

 
up

 to
 2

.9
 c

m

N
/D

Sm
oo

th
 m

us
cl

e 
ce

lls
 

w
ith

 a
ty

pi
a 

an
d 

m
ito

tic
 fi

gu
re

s

N
/D

St
ro

ng
 

po
sit

ive
Fo

ca
l 

po
sit

ive
N

/D
N

/D
N

/D
N

/D

D
’A

nd
re

a 
et

 a
l. 

(2
00

3)
 [1

1]
60

F
Pu

lm
on

ar
y 

ar
te

ry
D

ys
pn

ea
 a

nd
 

he
m

op
ty

sis
Bo

th
 th

yr
oi

d/
 

up
 to

 4
.7

 c
m

N
/D

N
/D

-
-

-
-

-
-

-

D
en

g 
et

 a
l.  

(2
00

5)
 [1

2]
N

/M
N

/M
Le

g
N

/M
N

/M
-

-
-

-
-

-
-

-
-

G
ian

ni
ka

ki  
et

 a
l. 

(2
00

6)
 [1

3]

54
F

U
te

ru
s

Si
ng

le
 ‘‘

co
ld

’’ 
no

du
le

 in
 th

e 
rig

ht
 th

yr
oi

d

R
ig

ht
 th

yr
oi

d/
0.

12
 

cm
 c

o-
ex

ist
in

g 
w

ith
 P

TC

N
/D

Sp
in

dl
e 

ce
lls

 w
ith

 
pr

om
in

en
t n

uc
le

ar
 

at
yp

ia
 a

nd
 m

ito
se

s

N
/D

Po
sit

ive
Po

sit
ive

N
/D

N
/D

N
eg

at
ive

N
/D

El
oy

 e
t a

l.  
(2

00
7)

 [1
4]

54
F

U
te

ru
s

R
ap

id
ly 

en
la

rg
in

g 
an

d 
pa

in
fu

l le
ft 

ne
ck

 m
as

s

Le
ft 

th
yr

oi
d/

 
2.

5 
cm

C
on

sis
te

nt
 w

ith
 

a 
sa

rc
om

at
ou

s 
le

sio
n

La
rg

e 
ce

lls
 w

ith
 

hy
pe

rc
el

lu
la

rit
y, 

nu
cl

ea
r a

ty
pi

a,
 a

nd
 

pl
eo

m
or

ph
ism

 w
ith

 
at

yp
ic

al
 m

ito
se

s

Po
sit

ive
N

eg
at

ive
N

eg
at

ive
N

/D
N

eg
at

ive
N

eg
at

ive
N

eg
at

ive

N
em

en
qa

ni
 

et
 a

l. 
(2

01
0)

 [1
]

86
F

Pe
lvi

c 
so

ft 
tis

su
e

R
ig

ht
 th

yr
oi

d 
sw

el
lin

g
R

ig
ht

 th
yr

oi
d

H
yp

er
ce

llu
la

r 
sp

in
dl

e 
ce

ll 
pr

ol
ife

ra
tio

n 
ar

ra
ng

ed
 in

 
sh

ee
ts

 m
ixe

d 
w

ith
 

st
ro

m
a;

 m
ar

ke
d 

pl
eo

m
or

ph
ism

; 
la

rg
e 

hy
pe

rc
hr

om
at

ic
 

nu
cl

ei
; n

um
er

ou
s 

m
ito

se
s

N
um

er
ou

s 
m

ito
se

s 
an

d 
bi

za
rre

 n
uc

le
i

Po
sit

ive
N

eg
at

ive
Po

sit
ive

N
eg

at
ive

N
eg

at
ive

N
eg

at
ive

N
eg

at
ive

(C
on

tin
ue

d 
to

 th
e 

ne
xt

 p
ag

e)



https://jpatholtm.org/ https://doi.org/10.4132/jptm.2021.06.23

364     •  Lee J et al.

[19]. Osteoclast-like giant cells, necrosis, and mitotic figures 
are a common feature, and in more than half of the case, anaplastic 
carcinomas are positive for cytokeratin. PAX8 is positive in about 
80% of anaplastic carcinomas.

MPNST can present as highly cellular clusters of spindle cells 
showing wavy, elongated nuclei with tapered ends [20]. The 
cytologic features of synovial sarcoma include hypercellular and 
uniform oval-to-spindle cells without nuclear pleomorphism or 
necrosis. Despite its biphasic nature, the epithelial component is 
rarely observed in the FNA specimen. 

Although there are differences between the differential diag-
noses as described above, it is nearly impossible to conclusively 
diagnose leiomyosarcoma in FNA slides with only histologic 
observation of the cells in cytologic smears. Immunohistochem-
istry is crucial for a precise diagnosis. Leiomyosarcoma is positive 
for vimentin, SMA, muscle-specific actin, desmin and h-caldes-
mon and negative for cytokeratin, thyroglobulin, calcitonin, 
and S-100 protein. In our case, we diagnosed leiomyosarcoma 
by confirming that the resected scalp mass was positive for SMA 
and desmin and negative for S-100 protein, CD34, MDM2, c-Kit, 
and anaplastic lymphoma kinase. It is difficult to make a distinc-
tion between primary and metastatic leiomyosarcoma cytologi-
cally. Metastases to the thyroid gland occur more frequently than 
is generally appreciated and can be easily misdiagnosed as a pri-
mary thyroid tumor. Given the rarity of thyroid primary sarcoma, 
pathologists should be alert to the possibility of metastatic tumor, 
especially when benign follicular cells are identified within or 
around malignant cells.
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