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Abstract. Perivascular epithelioid cell tumor (PEComa) of the 
small intestine is extremely rare, and there is no established 
treatment at the present time. In 10% of patients with PEComas, 
genetic alterations of tuberous sclerosis complex have been 
reported. These genetic alterations activate mechanistic target 
of rapamycin (mTOR) in AMP-activated protein kinase and 
Ras/mitogen-activated protein kinase pathways, resulting in 
high mTOR activity. Since 2007, several cases of treatment with 
mTOR inhibitors in advanced PEComa have been reported. The 
current study presents the case of a patient with small bowel 
PEComa that metastasized to the brain and lungs. Following 
resection of the brain metastasis, the patient was treated with 
everolimus, a mTOR inhibitor, resulting in improvement if the 
patient's quality of life and a long period of stable disease. In 
conclusion, the use of mTOR inhibitors as a first‑line treatment 
option in advanced PEComa patients appears to be reasonable, 
according to the increasing evidence from data observed from 
reported cases with this rare malignancy.

Introduction

Perivascular epithelioid cell tumor (PEComa) was recognized 
by the World Health Organization in 2002 as ‘mesenchymal 
tumors composed of histologically and immunohistochemi-
cally distinctive perivascular epithelioid cells’ (1). PEComa 
exhibits immunoreactivity for HMB-45, melan-A, actin, 
microphthalmia-associated transcription factor and desmin, 
and possesses smooth muscle and melanocytic compo-
nents (2). According to PubMed (www.ncbi.nlm.nih.
gov/pubmed), ~100 cases of PEComa have been reported in 

the English literature with various primary sites. The largest 
series of 35 cases was reported by Doyle et al (3) in 2013. 
A total of 20 patients out of the 35 were gastrointestinal in 
origin, 13 patients developed metastasis to various sites, and 
5 patients succumbed to advanced disease (3).

In 10% of PEComas cases, genetic alterations of 
tuberous sclerosis complex (TSC), due to losses of 9q34 
(TSC1) or 16q13.3 (TSC2), have been reported (4). 
These genetic alterations activate mechanistic target of 
rapamycin (mTOR) in AMP-activated protein kinase and 
Ras/mitogen-activated protein kinase pathways, resulting in 
high mTOR activity (5). This leads to a lack of regulation 
of cell proliferation, migration and differentiation (6). Since 
2007, several cases of treatment with mTOR inhibitors in 
advanced PEComa have been described (7-12).

The current case presents a patient with small bowel 
PEComa that metastasized to the brain and lungs. Following 
resection of the brain metastasis, the patient was treated with 
everolimus, a mTOR inhibitor, resulting in improvement in the 
patient's quality of life and a long period of stable disease.

Case report

A 35-year old woman with morbid obesity, but without any 
comorbidity, was admitted to The Emek Medical Center 
(Afula, Israel) in October 2010 due to acute abdominal pain. 
Abdominal computed tomography (CT) demonstrated small 
bowel obstruction. An emergency, explorative laparotomy was 
performed with resection of the intestinal mass. Pathology 
conducted on the resected mass provided a diagnosis of 
PEComa. A subsequent chest CT revealed the presence of 
multiple lung nodules, which were diagnosed as metastases 
of PEComa by pathology on samples taken using fine‑needle 
biopsy.

The patient was lost to follow-up until April 2011 when she 
was admitted The Emek Medical Center due to severe head-
aches and blurred vision. Brain magnetic resonance imaging 
(MR750w 3.0T; GE Healthcare, Milwaukee, WI, USA) demon-
strated the presence of a posterior brain tumor (Fig. 1). Posterior 
craniotomy and resection of the tumor was performed. The 
pathological report diagnosed the tumor as metastatic PEComa 
identical to the small bowel origin (Fig. 2).
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The patient had an appointment with an oncologist 
(Rambam Health Care Campus, Haifa, Israel) for the first time 
in January 2012. The patient's Eastern Cooperative Oncology 
Group (ECOG) performance status (13) was 2, and she suffered 

from dyspnea, abdominal pain and weakness. In addition, the 
patient used a wheelchair and nasal oxygen.

A CT scan for a systemic evaluation demonstrated multiple 
bilateral lung metastases (Fig. 3A), without evidence of brain 

Figure 2. Histology of the brain metastasis. The tumor is composed of packed nests of epithelioid cells with pink granular or partially clear cytoplasms 
(hematoxylin and eosin staining; x100 magnification, inset x400 magnification).

Figure 3. (A) First slice of abdominal CT beneath the bronchus intermedius ~1 year following the diagnosis of brain metastasis. A large right hilar mass and 
multiple bilateral pulmonary nodules representing metastatic spread are observed. (B) Thoracic CT beneath the bronchus intermedius 2 months subsequent to 
the patient beginning treatment with everolimus. The right hilar mass has not altered, but the majority of the pulmonary nodules have decreased in size. No 
novel nodules are observed. CT, computed tomography.

Figure 1. Brain magnetic resonance imaging at the posterior fossa with contrast medium (IV gadolinium) injection in a patient with perivascular epithelioid 
cell tumor of the small bowel. In the left lobe of the cerebellum, a hypodense peripherally-enhanced lesion with prominent edema and mass effect is observed.

  A   B



ONCOLOGY LETTERS  12:  4739-4743,  2016 4741

Ta
bl

e 
I. 

R
ep

or
te

d 
ca

se
s o

f a
dv

an
ce

d 
pe

riv
as

cu
la

r e
pi

th
el

io
id

 c
el

l t
um

or
s t

re
at

ed
 w

ith
 m

ec
ha

ni
st

ic
 ta

rg
et

 o
f r

ap
am

yc
in

 in
hi

bi
to

rs
.

 
 

 
 

 
 

Ti
m

e 
to

 tu
m

or
 

O
S 

tim
e,

A
ut

ho
r, 

ye
ar

 
A

ge
 

G
en

de
r 

Pr
im

ar
y 

or
ig

in
 

M
et

as
ta

tic
 si

te
 

m
TO

R
 in

hi
bi

to
r 

pr
og

re
ss

io
n 

m
on

th
s 

(R
ef

.)

D
ic

ks
on

 e
t a

l, 
20

13
 

24
 

F 
R

et
ro

pe
rit

on
ea

l 
Lo

ca
l m

as
s 

Si
ro

lim
us

 
N

R
 

  2
2+

 
(7

)
D

ic
ks

on
 e

t a
l, 

20
13

 
40

 
F 

R
et

ro
pe

rit
on

ea
l 

Pe
lv

ic
-ly

m
ph

 n
od

es
 

Si
ro

lim
us

 
N

R
 

  1
6+

 
(7

)
D

ic
ks

on
 e

t a
l, 

20
13

 
57

 
M

 
Sm

al
l b

ow
el

 
A

bd
om

in
al

 sp
re

ad
 

Si
ro

lim
us

 
N

R
 

  1
4+

 
(7

)
D

ic
ks

on
 e

t a
l, 

20
13

 
65

 
M

 
A

dr
en

al
 

Lu
ng

s, 
so

ft 
tis

su
e 

Si
ro

lim
us

 
2 

m
on

th
s 

36
 

(7
)

D
ic

ks
on

 e
t a

l, 
20

13
 

37
 

F 
Li

ve
r 

N
A

 
Ev

er
ol

im
us

 (n
eo

) 
N

R
 

   
 6

+ 
(7

)
Ita

lia
no

 e
t a

l, 
20

10
 

69
 

F 
U

te
rin

e 
Lu

ng
 

Te
m

si
ro

lim
us

 (n
eo

) 
N

R
 

   
 9

+ 
(8

)
Ita

lia
no

 e
t a

l, 
20

10
 

55
 

F 
U

te
rin

e 
Li

ve
r, 

th
or

ac
ic

 le
si

on
 

Te
m

si
ro

lim
us

 
7 

m
on

th
s 

   
 7

+ 
(8

)
W

ag
ne

r e
t a

l, 
20

10
 

70
 

M
 

K
id

ne
y 

Lo
ca

l r
ec

ur
re

nc
e 

Si
ro

lim
us

 
12

 m
on

th
s 

  1
2+

 
(9

)
W

ag
ne

r e
t a

l, 
20

10
 

65
 

M
 

R
et

ro
pe

rit
on

ea
l 

M
ul

tif
oc

al
 lo

ca
l r

ec
ur

re
nc

es
 

Si
ro

lim
us

 
16

 m
on

th
s 

  1
2+

 
(9

)
W

ag
ne

r e
t a

l, 
20

10
 

61
 

F 
C

er
vi

x 
B

ila
te

ra
l l

un
gs

 
Si

ro
lim

us
 

1 
m

on
th

s 
  3

 
(9

)
B

un
ch

 a
nd

 S
un

de
, 2

01
4 

19
 

F 
U

te
rin

e 
Lo

ca
l m

as
s 

Te
m

si
ro

lim
us

 (n
eo

) 
N

R
 

  1
5+

 
(1

0)
B

en
so

n 
et

 a
l, 

20
14

 
N

A
 

N
A

 
G

yn
ec

ol
og

ic
al

 
N

A
 

Si
ro

lim
us

 
3 

m
on

th
s 

N
A

 
(1

1)
B

en
so

n 
et

 a
l, 

20
14

 
N

A
 

N
A

 
G

yn
ec

ol
og

ic
al

 
N

A
 

Si
ro

lim
us

 
45

 m
on

th
s 

N
A

 
(1

1)
B

en
so

n 
et

 a
l, 

20
14

 
N

A
 

N
A

 
G

as
tro

in
te

st
in

al
 

N
A

 
Si

ro
lim

us
 

21
+ 

m
on

th
s 

N
A

 
(1

1)
B

en
so

n 
et

 a
l, 

20
14

 
N

A
 

N
A

 
R

et
ro

pe
rit

on
ea

l 
N

A
 

Si
ro

lim
us

 
~2

 d
ay

s 
N

A
 

(1
1)

B
en

so
n 

et
 a

l, 
20

14
 

N
A

 
N

A
 

R
et

ro
pe

rit
on

ea
l 

N
A

 
Si

ro
lim

us
 

2 
m

on
th

s 
N

A
 

(1
1)

B
en

so
n 

et
 a

l, 
20

14
 

N
A

 
N

A
 

B
on

e-
sk

ul
l 

N
A

 
Si

ro
lim

us
 

7 
m

on
th

s 
N

A
 

(1
1)

B
en

so
n 

et
 a

l, 
20

14
 

N
A

 
N

A
 

R
en

al
 

N
A

 
Si

ro
lim

us
 

10
+ 

m
on

th
s 

N
A

 
(1

1)
B

en
so

n 
et

 a
l, 

20
14

 
N

A
 

N
A

 
G

as
tro

in
te

st
in

al
 

N
A

 
Si

ro
lim

us
 

~2
 d

ay
s 

N
A

 
(1

1)
B

en
so

n 
et

 a
l, 

20
14

 
N

A
 

N
A

 
R

en
al

 
N

A
 

Si
ro

lim
us

 
3+

 m
on

th
s 

N
A

 
(1

1)
B

en
so

n 
et

 a
l, 

20
14

 
N

A
 

N
A

 
R

en
al

 
N

A
 

Te
m

si
ro

lim
us

 
5 

m
on

th
s 

N
A

 
(1

1)
G

en
na

ta
s e

t a
l, 

20
12

 
63

 
F 

R
et

ro
pe

rit
on

ea
l 

Lu
ng

s, 
ab

do
m

en
 

Ev
er

ol
im

us
 

37
 m

on
th

s 
  3

7+
 

(1
2)

B
er

ga
m

o 
et

 a
l, 

20
14

 
31

 
F 

Li
ve

r 
Lo

ca
l m

as
s 

Si
ro

lim
us

 (n
eo

) 
N

R
 

   
 9

+ 
(1

7)
Pr

es
en

t c
as

e,
 2

01
5 

35
 

F 
Sm

al
l b

ow
el

 
B

ra
in

, l
un

gs
 

Ev
er

ol
im

us
 

18
 m

on
th

s 
30

 
-

F,
 fe

m
al

e;
 M

, m
al

e;
 N

A
, n

ot
 a

va
ila

bl
e;

 n
eo

, n
eo

ad
ju

va
nt

; N
R

, n
ot

 re
ac

he
d.



FLECHTER et al:  EVEROLIMUS FOR THE TREATMENT OF ADVANCED PEComa4742

or abdominal recurrence. In May 2012, the patient was 
administered with a mTOR inhibitor as a first‑line treatment 
for metastatic disease (10 mg oral everolimus once daily). 
Following two months of treatment, improvement in the 
patient's lung metastases (Fig. 3B), quality of life and symp-
toms was observed. All symptoms of dyspnea, abdominal pain 
and weakness were improved, and the patient was able to stop 
using the wheelchair. Radiological evaluations revealed stable 
disease under continued treatment with everolimus that lasted 
for 18 months. During this period, the patient was asymptom-
atic and had an ECOG performance status of 0. The patient 
was followed up every two months, and follow-up appoint-
ments consisted of history and physical evaluation, cell blood 
count, blood biochemistry and CT.

In November 2013, the patient complained of right pelvic 
pain radiating down the right leg, with ipsilateral low extremity 
lymphedema. A CT scan revealed the presence of novel masses 
above the right knee and in the pelvic soft tissue, and the already 
diagnosed lung lesions. Biopsy from the leg mass demonstrated 
that the pathology was that of metastatic PEComa.

The patient was started on second-line therapy with doxo-
rubicin (75 mg/m2 every 21 days for 4 cycles). A response 
was observed two months later in the soft tissue masses, with 
reduction of the leg lymphedema, but the disease progressed 
in the lungs with novel metastases observed five months subse-
quent to treatment. The patient succumbed to the disease in 
January 2015. Written informed consent was obtained from 
the patient's family for the publication of this study.

Discussion

Primary PEComa of the small intestine is rare and has been 
reported in only a few cases (7,14,15). The current patient was 
initially diagnosed with small bowel PEComa with metastatic 
disease to the lungs, and possibly to the brain, although the 
brain metastases were only identified four months later when 
the patient became symptomatic. Brain metastases from 
PEComa are extremely rare and have only been reported in 
two additional cases (14,16).

Until the era of mTOR inhibitors, the only option for the 
treatment of metastatic disease was chemotherapy. However, 
no formal recommendations were provided for first-line 
chemotherapy, and treatment strategies differed between 
reported cases. Based on the genetic alterations of the tuberous 
sclerosis complex that was identified in certain patients 
with PEComas (6), resulting in high mTOR activity, several 
cases reported treatment of this type of disease with mTOR 
inhibitors. These cases and the current case are summarized 
in Table I. Italiano et al (8) reported a radiological complete 
response following neoadjuvant treatment with temsirolimus 
as a first‑line treatment in a patient with lung metastasis, and 
a partial response in another patient with cardiac metastasis as 
a second-line treatment following combination chemotherapy. 
Wagner et al (9) reported three cases treated with sirolimus either 
as a first‑line treatment leading to stable disease (two cases), or 
as a second-line treatment with a partial response (one case). 
Neoadjuvant treatment with temsirolimus for primary uterine 
PEComa in a young female patient (10) and with sirolimus for 
a patient with primary liver PEComa (17) resulted in partial 
response and no recurrence following surgery. Dickson et al (7) 

also reported complete response or prolonged partial response 
in 4 out of 5 cases with abdominal PEComas. These patients 
were treated with rapamycin, sirolimus and everolimus.

The largest case series was reported by Benson et al (11) 
with 10 cases treated at the Royal Marsden Hospital (London, 
UK). In that study, a partial response was observed in 
5 out of 7 assessed patients and symptomatic responses were 
documented in 7 out of 10 patients. The 1-year survival rate for 
this series of patients was calculated at 78.8% with a median 
overall survival time of 2.4 years (95% confidence interval, 
0.3-4.5 years) and a median follow-up time of 1.9 years.

Treatment with everolimus was reported in two cases only: 
As a neoadjuvant treatment in 1 patient with primary liver 
PEComa, which lead to a good partial response allowing the 
patient to undergo surgery (7); and in 1 patient with primary 
retroperitoneal PEComa that had metastasized to the lungs, 
which lead to a complete response in the lung lesions and a 
partial response in the abdominal mass (12). In the current case, 
treatment with everolimus lead to stable disease in the patient 
for 18 months, with symptomatic relief and improvement in 
the quality of life of the patient for a disease that had rapidly 
progressed prior to this treatment.

In conclusion, treatment with mTOR inhibitors as a 
first-line treatment option in advanced PEComa patients 
appears reasonable, according to the increasing amount of 
data reported by cases that present this rare malignancy.
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