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Abstract. Lipomatous angiomyofibroblastoma is extremely 
rare, with only 16 cases reported to date. We herein describe an 
additional case arising in the left vulvar region of a 49-year-old 
woman. The resected 5.3‑cm yellowish tumor predominantly 
consisted of fat cells (85% of the tumor), together with 
medium- and small-sized vessels, multifocal fibrotic areas and 
pseudoangiomatous spaces. Spindle, rounded, and/or epithe-
lioid tumor cells proliferated in a nest and/or cord-like pattern, 
or singly within perivascular fibrous tissues and between fat 
cells. The tumor cells were positive for vimentin, estrogen 
receptor, progesterone receptor, B-cell lymphoma 2, and 
CD10, but were negative for desmin, cytokeratin, epithelial 
membrane antigen, S-100 protein, human melanoma black 45, 
C-kit and p40. Ultrastructural examination revealed that these 
tumor cells exhibited fibroblastic characteristics. Lipomatous 
angiomyofibroblastoma should be discriminated from other 
lipomatous tumors, including spindle cell lipoma, angiomyoli-
poma and cellular angiofibroma containing numerous fat cells.

Introduction

Angiomyofibroblastoma  (AMF) is an uncommon, benign 
neoplasm that most commonly involves the vulvovaginal 
region and may contain scattered fat cells  (1-4). However, 
AMFs with a prominent fatty component are extremely rare. To 
the best of our knowledge, only 16 cases have been reported in 
the English literature to date (5-15), and such tumors have been 
referred to as ῾lipomatous variants of AMF’ (2,6,9-11,14,15), 
which was first termed by Laskin et al  (6), or ῾lipomatous 
AMF’ (7,12,13). We herein present another pertinent case to 
expand our understanding of lipomatous AMF.

Case report

A 49-year-old woman presented to the Japan Self-Defense 
Forces Central Hospital (Tokyo, Japan) with a 4‑cm, left vulvar 
mass and mild associated tenderness. The tumor had been 
slowly increasing in size for 1.3 years. Magnetic resonance 
imaging examination revealed a benign lipomatous vulvar 
tumor, a 7.5‑cm uterine leiomyoma and a 1‑cm hepatic heman-
gioma. No other tumors were found and the serum laboratory 
data were normal. The patient underwent simple hysterectomy 
for uterine leiomyoma and resection of the vulvar mass and 
was discharged 1 month after the surgery without complica-
tions.

The removed vulvar tumor was a well-demarcated, 
yellowish, solid mass, measuring 5.3x3x2.8  cm  (Fig.  1). 
Histologically, the tumor consisted of equally distributed 
abundant fat cells involving ~85% of the tumor, numerous 
medium- to small-sized vessels, multifocal fibrous areas and 
pseudoangiomatous spaces without cellular lining (Fig. 2A). 
No fibrous capsule or hypocellular myxoid areas were 
observed. Spindle, rounded, or epithelioid tumor cells with 
mildly hyperchromatic ovoid nuclei proliferated in small nests 
and/or cords, or singly within the perivascular fibrous tissue of 
both fatty and fibrous areas (Fig. 2B), occasionally adjacent to 
the pseudoangiomatous spaces. Similar neoplastic cells were 
also singly scattered between fat cells (Fig. 2C), although they 
were inconspicuous on low-power magnification. Binucleated 
tumor cells were occasionally seen. Mitotic figures were 
absent. A small number of vacuolated cells (Fig. 2D) were 
present neighboring to tumor cells, but lipoblasts were not 
identified. Mast cells were also present near the tumor cells. 
Immunohistochemically, the tumor cells were diffusely 
positive for vimentin, estrogen receptor (ER) and CD10, but 
ER-negative and/or CD10-negative tumor cells were also iden-
tified. The tumor cells were focally and weakly positive for 
progesterone receptor (PgR) and B-cell lymphoma 2 (Bcl‑2), 
but were negative for desmin, cytokeratin, epithelial 
membrane antigen (EMA), S-100 protein, human melanoma 
black 45 (HMB45), C-kit and p40. Ultrastructurally, the tumor 
cells were joined to adjacent tumor cells without distinct 
junctional structures. The cytoplasm of the tumor cells was 
relatively scarce, but contained rough endoplasmic reticulum, 
intermediate filaments, mitochondria, pinocytotic vesi-
cles (Fig. 3) and Golgi apparatus. There were no convincing 
transitional characteristics between tumor and fat cells.
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Discussion

The present tumor was rich in fat cells, and singly scattered 
neoplastic cells between the fat cells were difficult to detect. 
However, nest- or cord-like growth of rounded and/or epithe-
lioid tumor cells was identified, mostly in the perivascular 
fibrous tissue. Ultrastructurally, the tumor cells displayed 

fibroblastic characteristics. These findings are consistent with 
those of typical AMF (1-6), and the tumor was diagnosed as 
lipomatous AMF. In the present case, pseudoangiomatous 
characteristics were observed throughout the tumor, which 
have not been mentioned in previous reports of lipomatous 
AMF (5-15). However, similar characteristics are known to 
occur in AMF and spindle cell lipoma (1,2).

Figure 2. Hematoxylin and eosin-stained sections of lipomatous angiomyofibroblastoma. (A) Low-power magnification (x40) showing numerous fat cells, 
together with medium-sized vessels and pseudoangiomatous spaces (arrows). (B) Spindle and rounded tumor cells proliferating singly or in clusters in perivas-
cular fibrotic areas (magnification, x400). (C) Spindle or epithelioid neoplastic cells (arrows) scattered singly between fat cells and in a nest-like pattern around 
a vessel (arrowhead) (magnification, x600). (D) A few vacuolated cells (arrows) were identified near the tumor and fat cells (magnification, x400).

Figure 1. On cross-section, the vulvar tumor appeared to be yellowish, well‑demarcated and solid.



MOLECULAR AND CLINICAL ONCOLOGY  6:  83-87,  2017 85
Ta

bl
e 

I. 
C

lin
ic

op
at

ho
lo

gi
ca

l c
ha

ra
ct

er
is

tic
s o

f l
ip

om
at

ou
s a

ng
io

m
yo

fib
ro

bl
as

to
m

a.

A
ut

ho
rs

, y
ea

r 	
A

ge
 (y

ea
rs

)	
Lo

ca
tio

n	
Tu

m
or

	
%

 F
at

 c
el

ls
	

Im
m

un
oh

is
to

ch
em

ic
al

	
Fo

llo
w

-u
p	

(R
ef

s.)
	

/g
en

de
r		


si

ze
 (c

m
)		


ch

ar
ac

te
ris

tic
s

N
ie

ls
en

 e
t a

l, 
19

96
	

N
A

a /F
	

N
A

a 	
N

A
a 	

N
A

 (n
um

er
ou

s)
	

N
A

a 	
N

A
	

(5
)

La
sk

in
 e

t a
l, 

19
97

 	
39

/F
	

La
bi

um
 m

aj
us

	
5.

5	
>5

0	
N

A
	

N
ED

/6
 y

ea
rs

	
(6

)
	

42
/F

	
La

bi
um

 m
aj

us
	

5	
>5

0	
C

D
34

+  (w
ea

k)
	

N
ED

/6
 y

ea
rs

M
ag

ro
 e

t a
l, 

20
14

	
58

/F
	

V
ul

va
	

3.
2	

40
	

V
im

+,
 d

es
m

in
-, 

SM
A

+,
 C

D
34

-, 
ER

+,
 	

N
A

	
(7

)
					







Pg
R

+ , B
cl

-2
+ , C

D
99

+

H
iru

ki
 e

t a
l, 

19
93

	
39

/F
	

V
ul

va
	

11
	

N
A

 (p
ro

m
in

en
t)	

V
im

+ , d
es

m
in

+ , M
SA

- , S
-1

00
- , f

ac
to

r V
II

I-  	
N

A
	

(8
)

Sh
in

ta
ku

 e
t a

l, 
20

02
	

45
/M

	
In

gu
in

al
 re

gi
on

	
3.

9	
30

	
V

im
+ , d

es
m

in
- , S

M
A

- , S
-1

00
- , C

D
34

+ , 	
N

A
	

(9
)

					






ER

+,
 P

gR
-, 

C
D

68
-, 

G
FA

P-
, C

K
-, 

EM
A

-
C

ao
 e

t a
l, 

20
05

	
50

/F
	

V
ul

va
	

1.
8	

70
-8

0	
V

im
+ , d

es
m

in
- , M

SA
- , S

-1
00

+  (r
ar

e)
, C

D
34

+ , E
R

+ ,	
N

A
	

(1
0)

					






 P

gR
+ , C

K
- , E

M
A

- , B
cl

-2
+ , C

D
10

- , C
-k

it-

	
23

/F
	

La
bi

um
	

7.
7	

30
-4

0	
V

im
+ , d

es
m

in
+ , M

SA
+ , S

-1
00

- , C
D

34
- , E

R
+ ,	

N
A

	
					







 P
gR

+ , C
K

- , E
M

A
- , B

cl
-2

+ , C
D

10
+ , C

-k
it-

Le
e 

et
 a

l, 
20

10
 	

46
/F

	
V

ul
va

	
4	

N
A

 (s
ev

er
al

)	
V

im
+ , d

es
m

in
- , E

R
+ , P

gR
+ 	

N
ED

/7
 m

on
th

s	
(1

1)
Vo

ra
 e

t a
l, 

20
11

	
41

/F
	

La
bi

um
 m

aj
us

	
2.

9	
60

	
V

im
+,

 d
es

m
in

-, 
SM

A
-, 

ER
+,

 P
gR

+	
N

ED
/6

 m
on

th
s	

(1
2)

M
ag

ro
 e

t a
l, 

20
14

	
56

/F
	

V
ul

va
	

4.
5	

60
	

V
im

+ , d
es

m
in

+ , S
M

A
- , S

-1
00

- , C
D

34
- , C

K
- , 	

N
ED

/2
 y

ea
rs

	
(1

3)
					







EM
A

- , B
cl

-2
+  , 

C
D

10
- , C

-k
it- , H

M
B

45
- , C

D
99

+

	
69

/F
	

Va
gi

na
	

7.
5	

60
	

V
im

+ , d
es

m
in

+ , S
M

A
- , C

D
34

+ , E
R

+ , P
gR

+ ,	
N

A
					







 B
cl

-2
+ , C

D
99

-

U
pr

et
i e

t a
l, 

20
15

	
49

/F
	

La
bi

um
 m

aj
us

	
6	

60
	

V
im

+ , d
es

m
in

- , S
M

A
- , S

-1
00

- , C
D

34
- , 	

N
ED

/1
9 

m
on

th
s	

(1
4)

					






 E

R
+ , P

gR
+ , C

D
31

- , H
M

B
45

-

Lu
is

 e
t a

l, 
20

15
	

57
/F

	
V

ul
va

	
12

	
>9

0	
S-

10
0- , E

R
+ , Β

cl
-2

+ ; 	
N

A
	

(1
5)

					






de

sm
in

/S
M

A
/C

D
34

, s
ee

 c
om

m
en

ts
b

	
35

/F
	

La
bi

um
	

6	
>9

0	
S-

10
0- , E

R
+ , Β

cl
-2

+ ; 	
N

A
					







de
sm

in
/S

M
A

/C
D

34
, s

ee
 c

om
m

en
ts

b

	
47

/F
	

La
bi

um
	

2.
5	

50
	

S-
10

0- , E
R

+ , Β
cl

-2
+ ;	

N
A

					






de

sm
in

/S
M

A
/C

D
34

, s
ee

 c
om

m
en

ts
b 	

Pr
es

en
t c

as
e	

49
/F

	
V

ul
va

	
5.

3	
85

	
V

im
+ , d

es
m

in
- , S

M
A

- , S
-1

00
- , C

D
34

- , E
R

+ , 	
N

ED
/1

 m
on

th
					







Pg
R

+ , C
K

- , E
M

A
- , B

cl
-2

+ , C
D

10
+ , H

M
B

45
- , p

40
-

a Th
e 

lip
om

at
ou

s 
co

m
po

ne
nt

 w
as

 n
ot

 c
le

ar
ly

 in
di

ca
te

d 
in

 th
is

 re
po

rt.
 b Po

si
tiv

ity
 fo

r d
es

m
in

, S
M

A
 a

nd
 C

D
34

 w
as

 fo
un

d 
in

 2
 o

f 3
 c

as
es

, 0
 o

f 2
 c

as
es

, a
nd

 1
 o

f 3
 c

as
es

, r
es

pe
ct

iv
el

y,
 b

ut
 th

es
e 

po
si

tiv
e 

or
 

ex
am

in
ed

 c
as

es
 w

er
e 

cl
ea

rly
 d

es
cr

ib
ed

 in
 th

is
 re

po
rt.

 F
, f

em
al

e;
 M

, m
al

e;
 V

im
, v

im
en

tin
; C

K
, c

yt
ok

er
at

in
; E

M
A

, e
pi

th
el

ia
l m

em
br

an
e 

an
tig

en
; E

R
, e

st
ro

ge
n 

re
ce

pt
or

; G
FA

P,
 g

lia
l fi

br
ill

ar
y 

ac
id

 p
ro

te
in

; 
M

SA
, m

us
cl

e-
sp

ec
ifi

c 
ac

tin
; N

A
, i

nf
or

m
at

io
n 

no
t a

va
ila

bl
e;

 N
ED

, n
o 

ev
id

en
ce

 o
f d

is
ea

se
; P

gR
, p

ro
ge

st
er

on
e 

re
ce

pt
or

; B
cl

-2
, B

-c
el

l l
ym

ph
om

a 
2;

 S
M

A
, s

m
oo

th
 m

us
cl

e 
ac

tin
; H

M
B

45
, h

um
an

 m
el

an
om

a 
bl

ac
k 

45
. 

https://www.spandidos-publications.com/10.3892/mco.2016.1078
https://www.spandidos-publications.com/10.3892/mco.2016.1078


MATSUKUMA et al:  LIPOMATOUS ANGIOMYOFIBROBLASTOMA86

The clinicopathological characteristics of previously 
reported cases of lipomatous AMF (5-15) and the present 
case are summarized in Table I. The fatty component ranged 
from 30 to >90% of the tumor, apart from 3 cases where 
the fatty proportion was not mentioned. Therefore, the term 
῾lipomatous’ AMF may be used when the fat cells constitute 
≥30% of the tumor. The tumor size and the patient age ranged 
from 1.8 to 11 cm (mean, 5.6 cm) and from 23 to 69 years 
(mean, 46.6 years), respectively. Aggressive behavior has 
not been reported. Sarcomatous characteristics have rarely 
been reported in AMF (16), but never in lipomatous AMF. 
Immunohistochemically, the tumor cells were positive 
for vimentin (11/11), ER (12/12), Bcl-2 (9/9), PgR  (8/9), 
CD34  (5/12), desmin (6/14), CD10 (2/4), CD99 (2/3), 
muscle‑specific actin (1/3), smooth muscle actin (1/9) and 
S-100 protein (1/10), and negative for cytokeratin (0/5), EMA 
(0/5), C-kit (0/4), HMB45 (0/3), glial fibrillary acidic protein 
(0/1), CD68 (0/1) and factor VIII (0/1). In AMF, the tumor 
cells are strongly and diffusely positive for desmin, although 
such positivity may be reduced or absent in postmenopausal 
patients (1). However, excluding cases without distinct infor-
mation, no desmin reactivity was observed in 5 (71%) of 7 
patients with lipomatous AMF aged <50 years  (8-12,14), 
which was unlike the typical AMF characteristics. In the 
present case, the tumor cells were also negative for desmin, 
and the cytoplasmic intermediate filaments were considered 
to be vimentin.

Differential diagnosis of lipomatous AMF includes spindle 
cell lipoma, angiomyolipoma and cellular angiofibroma. 
Proliferating spindle cells and pseudoangiomatous character-
istics in spindle cell lipoma are similar to those of lipomatous 
AMF. However, these tumor cells are usually spindle-shaped 
only, and do not form nests. ER positivity has not been reported 
in spindle cell lipoma. Angiomyolipoma consists of fat cells 
and epithelioid or spindle cells, occasionally in a perivascular 
arrangement  (1,2), which may mimic lipomatous AMF. 

However, these epithelioid cells mainly exhibit smooth muscle 
configuration, do not usually form nests, and are consistently 
positive for HMB45  (1,2). In addition, the occurrence of 
spindle cell lipoma and angiomyolipoma in the vulvovaginal 
region is extremely rare (1,2,17). These characteristics may 
help distinguish lipomatous AMF from spindle cell lipoma 
and angiomyolipoma. Cellular angiofibroma was previously 
referred to as AMF-like tumor in males, and may contain fat 
cells (1,2,18). Compared with AMF, in cellular angiofibroma, 
the proliferating cells are primarily spindled, the tumor is 
more highly cellular, and the proliferating vessels and stroma 
are more prominently collagenous and/or hyalinized, although 
the spindle cells in cellular angiofibroma may be positive for 
ER, PgR, CD34 and desmin (1,2,18-20).

The pathogenesis of lipomatous components within AMF 
remains controversial. Some investigators have suggested that 
lipomatous components may be due to adipocytic metaplasia 
or fatty differentiation of tumor cells (6,7). In the present case, 
early fatty-like changes in vacuolated cells were observed near 
the tumor cells. However, there were no convincing transi-
tional characteristics between tumor and fat cells. To elucidate 
whether fatty differentiation of tumor cells occurs in AMF, 
further investigation is required.
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