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ABSTRACT

Solitary fibrous tumor (SFT) is a rare mesenchymal tumor. Given 
its origin, it can appear in almost any location. In the literature, 
only 50 cases of SFT in the liver parenchyma have been reported. 
Despite its rarity, this entity should be included in the differential 
diagnosis of liver masses. We report the first case with imaging 
data from five years prior to diagnosis, which was treated by right 
portal embolization and arterial tumor embolization, and subsequent 
liver resection. We also present an exhaustive review of the cases 
described to date.
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INTRODUCTION

Solitary fibrous tumor (SFT) is a rare mesenchymal 
tumor. It was initially described in the pleura in 1931 by 
Klemperer and Rabin (1), and the pleura is the most com-
mon site. 

Given its mesenchymal origin, it can appear in almost 
any location. It has been reported in the peritoneum, peri-
cardium, thymus, orbit, meninges, spinal cord, and the pa-
rotid and thyroid glands (2). However, the location in the 
liver is particularly rare. Only 50 cases have been reported 
in the liver parenchyma (1-14).

Despite its rarity, SFT of the liver should be included in 
the differential diagnosis of hepatic mesenchymal tumors 
in adults along with leiomyoma, sclerosing hemangioma, 
inflammatory pseudotumor and sarcomas (2). 

Here we report the case of a patient with liver SFT and 
review all the cases described to date.

CASE REPORT

79-year-old woman with a history of left nephrectomy 
for tuberculosis and a cystic lesion diagnosed in liver seg-
ment V by control computed tomography (CT) five years 
previously (Fig. 1). She consulted for presence of a mass 
and abdominal discomfort in the right upper abdominal 
quadrant. Physical examination revealed a large mass in 
the right hypochondrium causing local discomfort. Blood 
analysis revealed only a slight increase in alkaline phos-
phatase. Contrast-enhanced abdominal CT showed a solid, 
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Fig. 1. Abdominal CT scan: Image suggest with simple cyst in liver seg-
ment V.
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large, heterogeneous hepatic mass measuring 15.8x11.4 
cm with thick, irregular contrast enhancement, occupy-
ing segments IV, V, VI and VIII and causing compression 
of neighboring structures (right kidney, head/body of the 
pancreas, duodenum, transverse colon and gallbladder) 
(Fig. 2).

For diagnostic purposes, ultrasound-guided percutane-
ous core biopsy of the lesion was performed. Histopatho-
logical study showed mesenchymal proliferation with 
rare atypia and a proliferative index (using Ki-67 immu-
nohistochemical assay) below 1%. Vimentin, CD34 and 
bcl-2 were positive by immunohistochemistry, and actin, 
desmin, S-100, calretinin, c-kit, factor VIII, CD31 and cy-
tokeratin AE1/AE3 were negative (Fig. 3).

A STF of the liver was suspected and the extension 
study was negative. Surgical resection of the lesion was 

indicated. Since the future liver remnant volume was 
considered insufficient, a right portal embolization was 
performed prior to surgical resection. Four weeks after 
embolization, the future liver remnant volume was 31%. 
On the day before surgery, selective arterial embolization 
was performed of the tumor-feeding branch of the right 
hepatic artery in order to minimize intraoperative bleed-
ing (Fig. 4). Right hepatectomy extending to segment IV 
including the middle hepatic vein was performed without 
the need for the Pringle maneuver. Surgery was uneventful 
and postoperative evolution was correct and the patient 
was discharged on the sixth day (Figs. 5 and 6).

The final pathology examination of the specimen re-
vealed a well delimited tumor measuring 18 cm in diam-
eter, comprising tissue with a lobular appearance, with 
areas of homogeneous appearance and others fasciculated 
or myxoid, white or gray, with occasional cyst formation. 
The lesion was identified as a SFT with expansive margins, 
with around 5% of hypercellular areas, mild to moderate 
atypia, and occasional mitotic figures (< 1 mitosis/10 high 

Fig. 2. Abdominal CT scan (A. Axial image in arterial phase. B. Coronal 
image in portal phase): Liver mass 15.8x11.4 cm, solid, heterogeneous, 
with irregular contrast enhancement, in segments IV, V, VI and VIII with 
compression of adjacent structures.

A

B

Fig. 3. Immunohistochemistry study: Positive for (A) bcl-2 and (B) CD34 
in fasciculated and hypercellular areas (x 200 magnification).

A
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power fields in hypercellular areas). Mean Ki-67 prolifera-
tive index was 12% in the hypercellular areas. The surgical 
resection margins were lesion-free. Focal changes were 
evident in the tumor and the adjacent parenchyma, attrib-
utable to the embolization (Fig. 7). 

After a follow-up of 2 years and 7 months, the patient 
is currently disease-free.

 

DISCUSSION

SFT is also known as localized fibrous mesothelioma, 
solitary mesothelioma, benign fibrous mesothelioma, lo-
calized fibroma, localized fibrous tumor or fibrous tumor 
of the pleura. These classifications are based on the histo-

logical characteristics and reflect the fact that the tumor is 
mainly located in the thoracic or pleural cavity (8,10). In 
the liver, the origin of this tumor maybe mesothelial, due to 
proliferation of Glisson’s capsule, or conjunctive, in which 
case the origin is the intra-hepatic connective tissue. For 
this reason it may present as a pedunculated tumor or as 
an intraparenchymal mass (7).

The real incidence of this type of tumor in the liver pa-
renchyma is unknown. In the literature only 50 cases have 
been reported. The main characteristics of each clinical 
case are summarized in table I, which also displays data 
on the current case. SFT occurs more frequently in women 
(ratio 2:1). The average age of onset is 58 years (range 
16-84 years). It is most often located in the right hepatic 
lobe and there are no cases reported in cirrhotic livers. The 
mean tumor diameter is 18.2 cm (range 1.5-30 cm).

Although some cases of malignancy have been reported 
(3,4,9), most are benign tumors with a progressive growth. 
In our case, for example, a liver cyst had been detected in 
the same location five years previously. Most cases are 
diagnosed at a late stage when they are already large, due 
to the mass effect they produce on adjacent organs. Other 
symptoms described include abdominal pain, vomiting, 
anorexia, abdominal distension, post-prandial fullness, 
weight loss, and fatigue, and in some cases SFT has been 

Fig. 5. Intra-operative view of liver lesion with involvement of segments 
IV, V, VI and VIII.

Fig. 6. Macroscopic view of right hepatectomy (plus segment IV) spec-
imen.

Fig. 4. Preoperative arterial embolization. Arteriography of the celiac 
trunk identifying the tumor pedicle* in a segmental branch of the right 
hepatic artery.

*
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associated with hypoglycemia (2,9,11) or hypoglycemic 
coma (1). Indeed, non-islet cell tumor hypoglycemia 
(NICTH) syndrome has been described in some malig-
nant tumors or in tumors of epithelial-mesenchymal origin 
(15). NICTH is believed to be secondary to the production 
and secretion of pro-insulin-like growth factor 2 (IGF2) by 
the tumor. Medical treatment may suppress the tumor’s 
secretion of pro-IGF2 and improve symptoms, although 
surgical resection is the best treatment for the syndrome 
and its underlying cause (9,13).

Except in these cases with low glycemia levels, bio-
chemical laboratory tests of the liver tend not to present 
abnormalities, and tumor markers are also non-specific (8).

Although the typical radiological features are not pres-
ent in all patients, most lesions are single, large, well-de-
fined and heterogeneous. 

Ultrasound reveals the lesions to be clearly defined hypo 
or hyperechoic masses, with or without calcification. On 
unenhanced CT they also appear as well-defined, with low 
density, with or without calcification, and may present 

cystic areas. After administration of intravenous contrast 
(arterial and portal phase) they appear as heterogeneous 
masses with multiple hypodense areas reflecting possible 
necrosis, and sometimes present minimal, irregular en-
hancement (11). MRI complements the study. On T1 and 
T2 sequences these tumors present low or intermediate in-
tensity compared with normal liver parenchyma due to the 
high content of fibrous collagen tissue, the hypocellularity 
and the small number of mobile protons. The hyperinten-
sity on the T2 sequences may be related to the necrosis, 
cystic or myxoid degeneration, vascular structures, and 
the hypercellular areas. After intravenous administration of 
gadolinium an intense heterogeneous enhancement is typ-
ically observed, which persists into the late phase (14,15). 
On PET-CT the tumor’s glucose uptake has been described 
as heterogeneous, the greater the uptake, the more likely 
the tumor is to be malignant (14).

Other benign and malignant liver lesions may have sim-
ilar radiological characteristics and so cannot be differen-
tiated by imaging techniques. Although imaging tests are 
useful, the definitive diagnosis of SFT is based on histo-
logical examination. In spite of the possible advantages of 
percutaneous needle biopsy, some authors argue against 
its use because it may not confirm diagnosis and has been 
reported as a possible cause of tumor growth (13). In the 
pathology study, SFT usually presents as a low-grade neo-
plasm with proliferation of spindle-shaped mesenchymal 
cells. Mitotic figures, atypia and nuclear pleomorphism 
are occasionally observed. The cellularity is variable and 
is inversely related to the collagen content. Microscopi-
cally, a variety of architectural patterns can be seen. The 
most frequent is a random intermingling of tumor cells and 
collagen. Hypercellular areas alternate with hypocellular 
areas and hemangiopericytoma-like areas with the pres-
ence of staghorn vessels.

The immunohistochemical features are not specific to 
SFT, although typically these tumors are immunoreactive 
for CD34, vimentin and bcl-2. They do not express cy-
tokeratins or S-100 (2). CD34 is a monoclonal antibody 
and a marker of pluripotent stem cells. A positive CD34 
result can help to distinguish SFT from other spindle cell 
neoplasms such as neural tumor, fibrosarcoma, hemangio-
pericytoma, synovial sarcoma, mesothelioma or gastroin-
testinal stromal tumors (8).

Hypercellularity, high mitotic activity, tumor necrosis, 
cytologic anaplasia and/or nuclear atypia are suggestive of 
malignancy. The presence of metastatic lesions is indica-
tive of malignancy too (6,12). In cases with mitotic index 
above 4/10 high power fields, local or distant recurrence 
is more frequent (5,6). Tumor size has also been reported 
to be a predictor of recurrence (8).

Whenever possible the treatment of choice is hepatic 
resection with clear margins. In most cases a major hepa-
tectomy (resection of more than three liver segments) have 
to be performed. In cases with positive margins identified 
in the postoperative period, a re-resection is indicated (8).

Fig. 7. Microscopic view of tumor: Fasciculated areas with spindle cells 
interspersed with (A) collagen fibers and (B) hypercellular areas (x 100 
hematoxylin-eosin). 

A

B
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Table I. Data from SFT of the liver

Case Author Year Age (years) Gender Lobe Size (cm) IH positive Treatment Follow-up (months)

1 Edmonson 1958 16 Female Right 23 na Resection 24

2 Edmonson 1958 na na Right 5 na Resection na

3 Nevius 1959 56 Male Right 15 na
Exploratory 
laparotomy

Died PO day 1

4 Ishak 1976 62 Male Left 24 na Resection na

5 Ishak 1976 62 Female Left 23 na Resection Died

6 Kim 1983 27 Female Left 27 na Resection 6

7 Kottke-Marchand 1989 83 Female Left 15 Vimentin Resection 29

8 Kasano 1991 39 Female Left 18 na Resection 53

9
Bost
(Barnoud)

1995 (1996) 50 Male Right 24 (17)
CD34
Vimentin

Resection 24 (41)

10 Levine 1997 57 Male Left 18 CD34 Resection na

11 Guglielmi 1998 61 Female Right 26
CD34
Vimentin

Resection 72

12-20 Moran 1998 32-83
7 Female 
2 Male

6 na
1 Right
2 Left

3-24
CD34
Vimentin

Resection

Autopsy
5 na
2 PO died
12 

21 Lecesne 1998 69 Female Left 10
CD34
Vimentin

Resection 12 

22 Fuksbrumer 2000 40 Female Right 14-17
CD34
Vimentin
bcl2

Resection na

23 Fuksbrumer 2000 71 Female Right 14-17
CD34
Vimentin
bcl2

Resection na

24 Fuksbrumer 2000 80 Male Right 14-17
CD34
Vimentin
bcl2

na na

25 Yilmaz 2000 25 Female Right 32 Vimentin Resection 6 

26 Lin 2001 75 Male Right 21 CD34 Resection 11

27 Saint-Marc 2002 69 Female Right 23
CD34
Vimentin
bcl2

Resection 15

28 Chithriki 2004 76 Female Left 20
CD34
bcl2

Resection 11

29 Neef 2004 63 Female Right 30
CD34
Vimentin

Resection 6 

30 Venarrecci 2005 65 Female Right 30
CD34
Vimentin

Resection 30

31 Ji 2006 46 (42) Female Right 6
CD34
bcl2

Resection 6 

32 Lehmann 2006 63 Female Right 20 CD34 Resection 96

33 Nath 2006 63 Female Right 30
CD34
Vimentin

Resection 10

34 Terkivatan 2006 74 Male Left 24
CD34
Vimentin
bcl2

Resection 12
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It has been stated that liver transplantation may be an 
option in cases in which curative surgery cannot be afford 
(6). However, this procedure has not been described in any 
of the reported cases. In 2008 El-Khouli et al. described the 
first case of unresectable liver SFT treated only by transar-
terial chemoembolization with administration of cisplatin, 
doxorubicin and mitomycin C (10). Although they report 
that the tumor responded radiologicaly, they do not specify 
the follow-up time or survival. We report the first case that 
combines portal embolization and selective arterial emboli-
zation prior to radical surgery in order to prevent postopera-
tive liver failure and to minimize intraoperative blood loss.

Other treatments such as chemotherapy or radiotherapy 
have not been proven as effective. They are reserved for 
cases in which surgical resection is incomplete or the pa-
thology findings are suggestive of malignancy (5,6).

Local or distant recurrence rates of 15% have been re-
ported for intra-thoracic SFT, and of 6% for extra-thoracic 
SFT (1,8). Only three cases of liver SFT with presence of re-
currence have been reported: One case with bone metastases 
(4), other with liver recurrence and lung metastases (9) and 
third with local recurrence, brain and bone metastases (12).

However, the small number of patients diagnosed with liver 
SFT to date and the absence of long-term follow-up does not 

Table I. Data from SFT of the liver

Case Author Year Age (years) Gender Lobe Size (cm) IH positive Treatment Follow-up (months)

35 Weitz 2007 na na na na na Resection na

36 Weitz 2007 na na na na na na na

37 Weitz 2007 na na na na na na na

38 Obuz 2007 52 Male Left 12
CD34
Vimentin

Resection 22

39 Perini 2007 40 Female Left 10
CD34
Vimentin

Resection 49

40 Chan 2007 70 Female Right 27
CD34
Vimentin
bcl2

Resection 12

41 Famà 2008 68 Male Right 24
CD34
Vimentin

Resection 25

42 Korkolis 2008 82 Female Left 18
CD34
Vimentin
bcl2

Resection 21

43 El-Khouli 2008 68 Female
Right - 
Left

15
CD34
Vimentin

TACE na

44 Ka-Jeong Kim 2009 71 Female Left 4
CD34
Vimentin

Resection na

45 Taboada 2009 71 Male Right 27
CD34
Vimentin

Exploratory 
laparotomy 

na

46 Novais 2010 34 Female Right 25
CD34
Vimentin

RHA 
Ligation + 
resection

24

47 Brochard 2010 54 Male Right 17
CD34
Vimentin

Resection
108
Died

48 Peng 2011 24 Female Right na CD34 Resection 16

49 Liu 2013 42 Male Left 1,5
CD34
Vimentin
bcl2

Resection na

50 Soussan 2013 64 Male Left 23
CD34
bcl2

Resection na

51 Bejarano 2015 79 Female Right 18
CD34
Vimentin
bcl2

TAE + 
resection

31 

IH: Immunohistochemistry; na: Not available, PO: Postoperative period; TACE: Transarterial chemoembolization; RHA: Right hepatic artery; TAE: Transarterial embolization.
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allow an accurate prognosis. Since these lesions are charac-
terized by progressive local growth, the most important prog-
nostic factor is resectability and the presence of tumor-free 
margins in order to prevent local or distant recurrence. 

The follow-up of these patients is recommended. Bro-
chard et al. suggests to follow the ESMO recommendations 
after surgical resection of soft tissue sarcomas (12).

CONCLUSION

SFT of the liver is a rare neoplasm whose incidence 
is currently unknown. However, it should be included in 
the differential diagnosis of a single, heterogeneous he-
patic mass. Diagnosis is based on a correct interpretation 
of pathology and immunohistochemistry findings. The 
treatment of choice is surgical resection with free mar-
gins. Resectability is the most important prognostic factor, 
followed by pathology findings and tumor size. 

Few cases have been diagnosed to date, but efforts 
should be made to identify them and follow them system-
atically in order to broaden our understanding of the be-
havior and prognosis of these tumors.
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