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A Rare Case of Fat-Forming Variant of Solitary Fibrous Tumor 
Presenting as a Pleural Mass
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The fat-forming variant of solitary fibrous tumors (SFTs) is a rare soft tissue neoplasm that was previously referred 
to as a lipomatous hemangiopericytoma (L-HPC). The most common affected site is deep soft tissue. Here, we 
present the first case, worldwide, of a fat-forming variant of SFT of the pleura. A 74-year-old man presented with 
left lower chest pain. Chest radiographs showed a mass-like lesion at the left lower lung field and chest computed 
tomography revealed a 12 cm fat-containing enhancing mass that was well-separated, lobulated and inhomo-
geneous. Radiology findings suggested a liposarcoma. Percutaneous needle biopsy was performed and pathological 
diagnosis of the mass was a fat-forming variant of SFT. Surgical resection was carried out and there has been 
no recurrence to date. So, a benign fat-forming variant of SFT must be considered as one of the differential 
diagnoses of lipomatous tumors of the pleura.
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Introduction

  Fat-forming variant of solitary fibrous tumor (SFT) is 

a rare fibroblastic tumor that is composed of mature adi-

pocytes and a hemangiopericytoma (HPC)-like area. 

The World Health Organization (WHO) has defined the 

lipomatous hemangiopericytoma (L-HPC) as a variant of 

a SFT in their 2002 report1.

  Currently, only 41 cases of fat-forming variant of SFT 

or L-HPC have been reported in the English literature 

worldwide. In South Korea, only two cases of fat-form-

ing variant of SFT or L-HPC have been reported. They 

were located in the nasal cavity and perineum
2,3

.

  Unlike other variants of SFT, fat-forming variant of 

SFT occur predominantly in the deep soft tissue of the 

lower extremities rather than the pleura4. Fat-forming 

variant of SFT originating from the pleura has not been 

reported in the English literature to date. Therefore, the 

first case of fat-forming variant of SFT of the pleura is 

reported here
2,3,5

.

Case Report

  A 74-year-old man was presented to our department 

with a left lower chest pain with dyspnea. The dyspnea 

was intermittent over the past 10 years and the chest 

pain started 1 month ago. The patient was a 100 pack 

year ex-smoker. Auscultation of the lungs revealed an 

expiratory wheezing throughout both lungs, with a de-

creased lung sounds, tactile fremitus and vocal fremitus 

at the left lower lung field. The blood pressure was 

130/80 mm Hg, pulse rate was 88 times per minute, res-

piratory rate was 22 per minute and the body temper-

ature was 36.5oC.

  Laboratory studies showed no leukocytosis (7,870/mm
3
); 

the cardiac enzyme levels were normal (CK 89 U/L, 
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Figure 1. Chest radio-
graphs show an increased
opacity at the left lower 
lung field.

Figure 2. Chest CT scans 
reveal large inhomoge-
neous fat-containing mass 
in the left lower hemi-
thorax with a mild en-
hancing soft tissue density
portion. CT: computed 
tomography.

CK-MB 1.86 ng/mL, Trponin-T ＜0.01 ng/mL) in the 

peripheral blood; the blood gas studies were normal 

(pH 7.43 PaCO2 38 mm Hg, PaO2 92 mm Hg, HCO3 

25.2 mEq/L, SaO2 97%) in the arterial blood on room 

air.

  Chest radiographs showed a mass-like lesion with in-

creased opacity at the left lower lung field (Figure 1). 

The chest computed tomography (CT) showed emphy-

sematous lung parenchyma with a 12×10×5 cm fat- 

containing enhancing mass, which was well-seperated, 

lobulated and inhomogeneously enhanced (Figure 2). 

The radiology findings suggested a liposarcoma that or-

iginated from the pleura. The bone scan showed no bo-

ny metastatic lesions. The pulmonary function tests 

(PFT) showed an obstructive ventilatory disorder with-

out reversibility. The forced expiratory volume at 1 sec-

ond (FEV1) before a bronchodilator was 50% of the nor-

mal predictive value (1.2 L) and the FEV1 after a bron-

chodilator was 54% of the normal predictive value (1.3 

L). forced expiratory volume in 1 second/forced vital 

capacity (FEV1/FVC) after a bronchodilator was 41%, 

which suggested an obstructive ventilatory disorder.

  Because the radiology findings suggested a liposarco-

ma, a percutaneous needle biopsy was performed. 

Pathologic findings suggested a mesenchymal neoplasm 

that had spindle cells, mature fat components, and a 

collagenous stroma (Figure 3A, B). The immunohisto-

chemistry staining was positive for CD34, CD99 and 

negative for S-100 and smooth muscle actin. The Ki-67 

proliferative index was not increased, and this sug-

gested a benign fat-forming variant of SFT rather than 

a malignant liposarcoma (Figure 3C, D).
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Figure 3. Percutaneous needle aspiration biopsy shows a mesenchymal neoplasm with spindle cells, a mature fat compo-
nent and collagenous stroma suggestive of a solitary fibrous tumor, fat-containing variant (hematoxylin-eosin, original 
magnification ×100 (A), ×200 (B)). Immunostains show positive results for vimentin (C) and CD34 (D) (all original magnifi-
cation, ×200).

  The patient underwent surgical resection of the 

tumor. At the surgery, the tumor was found to originate 

from the pleura and was not attached to adjacent 

organs. The tumor was completely removed. The path-

ology confirmed that the tumor was a fat-forming var-

iant of a SFT. After the surgery, the patient had regular 

follow up with chest X-ray and CT scans. There is no 

evidence of recurrence and the chest pain resolved. In 

addition, the patient was diagnosed with chronic ob-

structive pulmonary disease and is being treated with 

inhaled bronchodilators for the dyspnea which is now 

well controlled.

Discussion

  Fat-forming variant of SFT is a rare soft tissue tumor 

histologically characterized by a hemangiopericytoma-

tous vasculature with mature adipocytes
1
. Nielsen et al. 

reported three tumors, composed of HPCs and adipose 

tissues in 1995 and referred to them as L-HPC for the 

first time. However, Guillou et al. reported that the 

L-HPC shared a similar clinical course, pathological fea-

tures and immunohistochemical staining of the SFT ex-

cept for the mature adipocytes. Therefore, the L-HPC 

was regarded as a subgroup of SFT
6,7

. In addition, the 

L-HPC was classified as a variant of the SFT by the new-

ly established WHO classification of soft-tissue tumors 
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Table 1. Solitary fibrous tumour (SFT) spectrum: a reapp-

raisal and a proposal

Old designation New designation

Conventional SFT Fibrous variant of SFT
Conventional (adult-type) Cellular variant of SFT
 haemangiopericytoma
Lipomatous haemangiopericytoma Fat-forming variant of SFT
Giant cell angiofibroma Giant cell-rich variant of SFT
Deep fibrous histiocytoma FH-like variant of SFT
 (deep FH)

This table is reprinted from the article by Gengler C and Guillou
L7 [2006, p.66].

(Table 1)1.

  Only 41 cases of L-HPCs or fat-forming variants of 

SFTs have been reported in the English literature world-

wide to date2,3,5-9. Among the 41 cases, the age of the 

patients ranged from 27 to 75 years (average 50 years). 

These lesions appear to occur mostly in middle-aged 

adult patients with no gender predilection. The fat-form-

ing variant of SFTs has a wide anatomical distribution. 

However, the most common site affected has been the 

deep soft tissue (25 cases). Other sites have included 

the retroperitoneum (4 cases), mediastinum (3 cases), 

orbit (2 cases), nasal sinus (2 cases), larynx (1 case), 

thyroid (1 case), lungs (1 case), epicardium (1 case) and 

perineum (1 case)
8,9

.

  In South Korea, one case of L-HPC and one case of 

a fat-forming variant of a SFT have been reported2,3. 

The first case was reported in 2001 as a L-HPC of the 

nasal cavity
2
. The second case was reported in 2009 as 

a fat-forming variant of a SFT of the perineum3. This 

is the third report of a fat-forming variant of a SFT and 

the first report of pleural involvement, worldwide.

  SFTs originate from submesothelial mesenchymal 

tissue. Most SFTs grow slowly and become apparent 

during the fourth to sixth decades of life. They have 

a benign course unlike mesotheliomas and have no re-

ported associations with genetics, smoking, exposure to 

asbestosis or other environmental factors. There is no 

gender predilection for these lesion9,10. Most SFTs devel-

op at the pleura and a few SFTs occur at other sites 

such as peritoneum, lungs, mediastinum, epicardium 

and nasal sinuses. SFTs of the pleura are rare and re-

ported at a rate of 2.8 persons per 100,000 hospitalized 

patients and account for fewer than 5% of all pleural 

tumors. About 800 cases of SFTs have been reported 

in the literature'. Malignant SFTs develop clinical symp-

toms in more than 75% of cases; however benign SFTs 

develop symptoms only in 54% to 67% of cases. The 

symptoms are mostly nonspecific such as cough, chest 

pain, and dyspnea. Some of the patients complained 

paraneoplastic symptoms such as arthralgia, clubbing of 

the fingers and hypoglycemia10.

  SFTs are diagnosed when HPC-like lesions are noted 

with typical immunohistochemical staining. HPC-like le-

sions are nonspecific multiple branching anastamosing 

small and large vascular channels characterized by a 

stag-horn appearance with fibroblast-like cells and con-

nective tissue. In addition, the fat-forming variant of a 

SFT is characterized by a HPC-like lesion with scattered 

mature adipose tissue
8
. The fat-forming variant of a SFT 

is negative for keratin, S-100 and positive for vimentin, 

CD34. However, most liposarcomas differ in that they 

are negative for CD34 and positive for S-100. CD34 is 

a marker for normal epithelium and vascular neoplasm. 

CD34 is positive for primitive mesenchymal stromal tu-

mors and other mesenchymal tumors
11

.

  The case reported here had pathology findings that 

suggested a mesenchymal tumor with spindle cells, col-

lagenous stroma and mature adipocytes, which were 

positive for CD34, CD99 and negative for S-100 and 

smooth muscle actin. The patient was diagnosed with 

a fat-forming variant of a SFT. The treatment for a 

fat-forming variant of a SFT is a surgical resection; most 

cases have a benign course. Only one patient out of 

41 cases was reported to have a malignant tumor with 

recurrence12.

  Fat-forming variant of SFT often confused with well 

differentiated liposarcoma, spindle cell lipoma, or der-

matofibrosarcoma protuberans13-15. So, benign fat-form-

ing variant of SFT must be considered as one of the 

differential diagnosises of the lipomatous tumors at 

pleura.
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