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Abstract

Solitary fibrous tumors (SFTs) are mesenchymal tumors that mostly occur in the pleural cavity. Extra-thoracic location is rare and
hepatic origin is extremely rare. Most lesions are benign, 10% - 15% show aggressive behavior and few metastasizing SFTs have
been reported. Imaging features of solitary fibrous tumors of the liver (SFTLs) are nonspecific and definite diagnosis usually needs
histopathological and immunohistochemistry evaluation. We report ultrasound, CT and MRI features of such a rare malignant SFTL
in a 47-year-old man who came with vague abdominal symptoms in detail along with reviewing literature considering imaging
features which is valuable for radiologists. The lesion seen as a huge dominantly cystic lesion on ultrasound was initially misin-
terpreted as hydatid. On CT scan it was seen as a large encapsulated mass with arterial hyper-enhancement and delayed contrast
retention and multiple cystic spaces. On MRI, solid components showed iso-intensity to adjacent liver on T1 and T2 images, small
areas of restriction on diffusion weighted imaging (DWI) and few hemorrhagic cystic components beside enhancement pattern
and multiple large cystic components similar to CT scan. Our patient was admitted for resection of huge hepatic mass and expe-
rienced an episode of altered mental status due to hypoglycemia during hospital admission, which is a rare finding in SFTL. The
patient underwent right hepatectomy and solitary fibrous tumor was confirmed on pathologic examination of the resected tumor.
Hypoglycemic episodes were resolved and the patient was asymptomatic in 28 months follow-up.
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1. Introduction

Solitary fibrous tumors (SFTs) are mesenchymal neo-
plasms which rarely grow in the liver. These tumors were
first identified by Klemperer and Robin in 1931. They re-
ported that the origin of these tumors are more frequently
serosal surfaces such as the pleura (1). Nonetheless, in later
studies, it appeared that these tumors can also grow in
other areas such as meninges, spinal cord, peritoneum,
retroperitoneum, adrenal gland, thyroid gland, pelvis, soft
tissue, orbit, and mediastinum (2). Liver has been rarely re-
ported as the location of solitary fibrous tumor and there
are less than 100 cases in the literature addressing it (3).

Most solitary fibrous tumors of the liver (SFTL) are
detected incidentally because they are frequently asymp-
tomatic despite their remarkable size. Patients may have
presentations including hypoglycemia or signs and symp-

toms of the mass effect on adjacent organs in the abdomen,
pelvis, and thorax (4). Hypoglycemia happens as the re-
sults of overproduction of high molecular weight insulin-
like growth factor II (5).

The radiologic findings of SFTLs are non-specific and
the final diagnosis needs histopathological and immuno-
histochemical investigation. Here, we report the radiolog-
ical imaging findings and the differential diagnosis of a
newly diagnosed patient with SFTL.

2. Case Presentation

A 47-year-old male presented with fullness and right
upper quadrant (RUQ) abdominal pain since 2 months
ago. Abdominal ultrasound was done in another center
and a large multiloculated solid cystic lesion in the right
liver lobe was found (Figure 1). Initially hydatid cyst was
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considered as the most probable diagnosis but the serol-
ogy test was negative. Then, the patient was referred
to our hepatobiliary center and he underwent tri-phasic
contrast-enhanced abdominopelvic computed tomogra-
phy (CT) scan before and 40, 70, and 180 seconds after injec-
tion of 120 cc of Omnipaque (Iohexol) 350 with 1.5 mm colli-
mation and 3 mm slice thickness with emotion 16 Siemens
CT scanner. CT scan demonstrated a mass measuring about
325× 190× 186 mm containing multiple cysts in the right
liver lobe. The tumor revealed arterial enhancement in the
solid part and retained contrast in the delayed phase. It
had significant mass effect on the hepatic portion of infe-
rior vena cava (IVC) (decreased anteroposterior diameter
to about 5 mm) without obvious evidence of invasion. The
tumor had extensive adhesions to the right hepatic vein.
There were also disposition of the second portion of the
duodenum and head of the pancreas due to tumor mass
effects (Figure 2).

In complementary magnetic resonance imaging (MRI)
study, which was performed with Siemens Avanto fit MR
machine, in axial T1 in-phase and opposed-phase [repeti-
tion time (TR): 240 ms, echo time (TE): 2 ms and 5 slice thick-
ness (ST): 6], axial and coronal HASTE T2 weighted (TR: 900
ms, TE: 82 ms, slice thickness: 6 and field-of-view [FOV]: 380
× 321) and diffusion weighted imaging (DWI) with b value
of 0, 500, 1000 mm2/s (TR: 4000 ms, TE: 56 ms and ST: 6), ap-
parent diffusion coefficient (ADC) map and dynamic con-
trast enhanced volumetric interpolated breath-hold exam-

Figure 1. A 47-year-old man with 2 months fullness and right upper quadrant ab-
dominal pain. Ultrasonography (US) exam of the right liver lobe demonstrates a
bulky solid cystic mass.

ination (VIBE) images (TR: 7 ms, TE: 3 ms, ST: 8 flip angle (FA):
20 and FOV: 400× 400 ) a mass with heterogeneous signal
intensity was seen in the right liver lobe. The solid com-
ponents demonstrated iso-signal in T1 and T2 sequences in
comparison to normal parenchyma. The cystic parts de-
termined mostly hypo-intensity signal in T1 but had some
foci of high signal due to hemorrhage. These portions
had high signal in T2 sequence. In DWI MRI, small areas
of solid parts showed diffusion restriction with minimum
ADC value of approximately 0.55 - 0.85 ×10-3 mm2/s. Af-
ter gadolinium administration, late arterial phase showed
avid enhancement along with retained enhancement in
the delayed phase (Figure 3).

Lab tests revealed normal liver function and erythro-
cyte sedimentation rate (ESR) level. Tumor markers were
negative. The patient had an episode of altered mental sta-
tus during admission. Further evaluations revealed hypo-
glycemia with blood glucose levels of 23 mg/dL.

Based on the clinical presentation, lab tests, CT and
MRI findings, the preliminary radiological differential di-
agnoses included hyper-vascular metastatic lesions such
as neuroendocrine tumor or gastrointestinal stromal tu-
mor (GIST), hepatocellular adenoma, mesenchymal tu-
mors such as leiomyoma and PEComa (perivascular ep-
ithelioid cell neoplasm). Hepatocellular carcinoma and
fibro-lamellar carcinoma were less probable considering
large cystic components, absence of washout and absence
of scar or calcification, respectively. Octreotide scan was
recommended as a complementary evaluation which was
actually negative then the biopsy was conducted with in-
tercostal approach and histopathology study was sugges-
tive of solitary fibrous tumor of the liver (SFTL). Ultimately
right liver lobectomy was performed.

On gross examination, the large right liver lobe mass
measured 30× 21× 17 cm. The external surface was brown-
ish and smooth. The liver was covered by capsule, but it
was ruptured in some foci. Further sections revealed a
creamy-brown well-delineated mass with multicystic de-
generation (Figure 4).

In microscopic examination, liver tissue was infil-
trated by a plump of spindle cell tumor. Tumor had hypo-
and hyper-cellular areas with foci of necrosis and perithe-
liomatous growth. Mitotic activity was up to 4 mf/10
HPF. Focally, the neoplastic cells showed marked pleomor-
phism. Tumor cells were positive for vimentin, CD34, MIC2
and Bcl-2. epithelial membrane antigen (EMA), cytoker-
atin, desmin, smooth muscle actin (SMA), CD57, S100, CD31
and collagen IV were negative. KI67 was measured 3% - 5%
(Figure 4).

The final histological and immunohistochemistry
(IHC) analysis exposed solitary fibrous tumor with cystic
degeneration and foci highly suggestive for malignant
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Figure 2. Non contrast enhanced CT scan (A) and contrast enhanced CT scan (B-D) of the liver. A large heterogeneous mass with cystic components is seen in the right liver
lobe (A). Axial contrast CT scan shows large solid cystic mass in the right liver lobe (B). It reveals avid enhancement of the solid part in the arterial phase (C). Solid portions
retained the contrast in delayed phase (D).

transformation. At follow-up 28 months after surgical
intervention, the patient was asymptomatic with no signs
of tumor recurrence or metastases.

3. Discussion

SFTs are mesenchymal neoplasms previously ex-
pressed as hemangiopericytoma that classically origin
from the pleura, but they have been reported in other
extra-thoracic sites (1, 2). Liver is an extremely rare origin
of SFTs with only 84 cases reported in the English literature
since 1958 (3). These tumors are more common in females.
Patients’ average age at diagnosis is 61 years (6).

The clinical presentations in hepatic SFTs vary from
asymptomatic to nausea, vomiting, abdominal fullness,
abdominal pain, weight loss, and jaundice (7). It also might

present with sign and symptoms of mass effect on adjacent
visceral or neurovascular structures. There are reports of
incidental findings in abdominal imaging studies (8, 9).

Imaging features of hepatic SFTs have been non-
specific and various. In sonography, they could be either
hypo- or hyperechoic with or without calcifications (3).
Frequently, they present as a heterogeneous solid well-
delineated ovoid mass but sometimes, cystic component
can be seen in the tumor with few reports of cystic types
(10, 11). Echogenicity is usually more than the normal liver.
Internal vascularity with occasional large vessels could be
perceived in the tumor by Doppler ultrasonography (US)
(12).

CT scan with intravenous contrast is commonly used
for better tumor evaluation. In CT scan, hepatic SFTs
could be presented as heterogeneous, hypodense, and
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Figure 3. Huge solid cystic mass is seen in the right liver lobe. In axial T1, solid components demonstrate iso-signal intensity in comparison to normal parenchyma. Foci of
high-signal intensity is also seen due to hemorrhage (A). In axial T2 fat saturation sequence, solid components are iso-signal with normal parenchyma (B). Solid parts reveal
avid enhancement in the late arterial phase (C) that retain contrast material in the delayed phase (D). Some part of solid component show diffusion restriction (E and F).

well-defined mass. They usually show contrast enhance-
ment during early arterial phase due to their hypervascu-
larity. This enhancement may be surrounded by a thick
capsule (11-16). Different degrees of enhancement associ-
ated with multiple hypodense areas may be recognized in
the portal phase (1 minute). The enhancement progresses
during venous and delayed phases (5 minute) (11) but wash-
out in delayed phase is also reported in some studies (13,
16).

In addition, there have been reports of hypodensity
due to intratumoral necrosis and calcification within a
mass or in the capsule (10, 12). The tumor might show dis-
placement effects on adjacent vessels. It could also com-
press the bile ducts (11).

Findings of abdominal MRI are habitually correspon-
dent to abdominal CT scan (11, 12).

The SFTs present as heterogeneous hypo-intense or
iso-intense mass compared to normal parenchyma in T1-
weighted and hypo-intense, iso-intense or hyper-intense
mass compared to the liver parenchyma in T2-weighted se-
quences (11). Besides, hyper intensity due to cystic degener-
ation or necrosis could be observed (10). After injection of
gadolinium, progressive enhancement from the center to
the periphery starting in the arterial phase and staying in
the venous and delayed phases due to high collagen con-

tent were noted (11).

Some studies have reported the ADC map extracted
from DWI could be useful to differentiate between malig-
nant and benign lesions, monitor and quantify their exten-
sion suggesting the malignant lesion ADC value is lower
than a benign lesion owing to higher cellular intensity. In a
study about SFT of the pleura, the value range of malignant
lesion has reported 1.2 - 1.9 × 10-3 mm2/s. Our results show
minimum ADC value about 0.55 - 0.85 × 10-3 mm2/sand it
is correlated with the pathological reports as high mitotic
activity [> 4/10 high-power fields (HPF)], cytological atypia
and hypercellularity (17).

Efficacy of more advanced imaging modality such as
positron emission tomography (PET) in identification of
SFTs is still controversial. Perhaps their utility in diagno-
sis of distant metastasis is more reasonable. SFTLs show
higher radiotracer uptake in comparison to normal liver
parenchyma in PET evaluation (10).

Radiologic findings cannot differentiate between
SFTLs and other hypervascular hepatic lesions such as
metastatic or primary neuroendocrine tumor (probably
insulinoma due to its hyper vascularity and history of
hypoglycemia), fibrolamellar carcinoma or hepatocellular
carcinoma, other hypervascular hepatic metastasis (GIST)
or other mesenchymal tumors such as fibrosarcoma,
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Figure 4. Microscopic examination of the lesion (A - D); Well defined neoplasm in liver (A) that has been arranged in hypo- and hyper-cellular areas, collagen deposition and
vascular channels with staghorn pattern (B). Foci of necrosis and peritheliomatosis (C) and focal marked pleomorphism are seen (D). Resected large browny well-defined
solitary fibrous tumor of the liver (E). Immunostaining of lesion (F - H); for Bcl2 (F), CD34 (G) and CD99 (H) shows positive results.

leiomyoma or lesions such as sclerosing hemangioma,
and inflammatory pseudo tumor (4, 12).

Due to variable and non-specific radiologic findings
and lots of overlaps in imaging features, precise radiologic
diagnosis of SFTL is not possible and pathology should be
considered for a definite diagnosis.

In histopathology examination, proliferation of ovoid
spindle-like cells with pattern-less pattern architecture be-
tween collagen bundles and staghorn vessels are observed.
CD34, bcl2 and CD99 are positive and S100, desmin and
CD117 are negative in immunohistochemistry (6). Hyper
cellularity, cytologic atypia, tumor necrosis, high mitotic
activity (> 4/10 HPF) and infiltrative margins are demon-
strated as malignant features by World Health Organiza-
tion (WHO) (10).

Most SFTLs are categorized as benign tumors that have
malignant potential. Surgical resection is considered as a
main treatment. Chemotherapy and radiotherapy are rec-
ommended for cases with malignant potential or incom-
plete resection (6, 15). The follow-up often shows benign

local recurrences. Nonetheless, there are few reports of
metastatic spread to other areas of the body (3, 4) suggest-
ing long-term follow up of these patients.

In conclusion, we report a rare case of hepatic soli-
tary fibrous tumor with malignant transformation and re-
view literature considering imaging features which could
be valuable for radiologists. Although SFTLs are rare tu-
mors, they should be considered as a differential diagno-
sis in patients with bulky well-defined hyper vascular mass
that has a compression effect on surrounding structures.
Though the radiologic features are non-specific, but hep-
atic solitary fibrous tumor should be considered in the dif-
ferential diagnosis of hyper vascular liver masses with de-
layed contrast retention which did not fulfill imaging crite-
ria of common hypervascular masses and findings in DWI
could suggest malignant transformation. Histopathology
and immunohistochemistry evaluations remain definite
diagnostic tools and surgical resection is the treatment of
choice.
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