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Case Report
Fat-forming solitary fibrous tumor of the kidney: a case 
report and literature review

Yanyang Chen, Fen Wang, Anjia Han

Department of Pathology, The First Affiliated Hospital, Sun Yat-Sen University, Guangzhou, China 

Received May 17, 2015; Accepted June 26, 2015; Epub July 1, 2015; Published July 15, 2015

Abstract: Fat-forming solitary fibrous tumor (SFT) is a rare soft tissue tumor. Herein, we reported a 30-year-old 
woman was found to have a solid mass measuring 60×45 mm in the right kidney on an abdominal computed to-
mography scan. The tumor was well-circumscribed and composed of cellular nodules with the classic SFT admixed 
with clusters and lobules of mature adipocytes. Immunohistochemistry staining showed that the tumor cells were 
diffusely and strongly positive for CD34 and Bcl-2, focally and weakly positive for CD99 and EMA. Mature adipocytes 
were positive for S-100 protein. Ki-67 expression was found in approximately 2% of tumor cells. However, tumor 
cells were negative for cytokeratin, S-100 protein, HMB-45, Melan-A, SMA, and CD117. We made the pathological 
diagnosis of fat-forming SFT of the right kidney. The differential diagnosis includes angiomyolipoma, liposarcoma, 
spindle cell lipoma, sarcomatoid renal cell carcinoma, synovial sarcoma, and gastrointestinal stromal tumor. The 
patient was alive and well without evidence of recurrence or metastasis at 19 months after tumor resection. 
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Introduction

Fat-forming solitary fibrous tumor (fat-forming 
SFT) previously known as lipomatous haeman-
giopericytoma is a recently recognized rare 
variant of SFT. Fat-forming SFT usually affects 
middle-aged adults and occur mostly in the 
deep soft tissues of the lower extremities and 
retroperitoneum [1]. Fat-forming SFT arising in 
the kidney is extremely rare [2, 3]. Herein, we 
present one case of fat-forming SFT in the kid-
ney and analyzed its clinicopathological fea-
tures and reviewed the literature.

Materials and methods

Tumor specimens were fixed in 10% neutral 
buffered formalin and embedded in paraffin. 
Tissues were cut into 4-μm thick sections and 
stained with hematoxylin-eosin staining. Immu- 
nohistochemistry staining was carried out on 
formalin-fixed, paraffin-embedded tissue using 
an EnVision kit (Dako, Carpinteria, CA). The fol-
lowing primary antibodies purchased from 
Dako Corporation were used: cytokeratin, EMA, 
S-100 protein, HMB45, Melan-A, SMA, CD34, 
CD117, bcl-2, CD99, and Ki-67. Positive and 
negative control slides were employed.

Results

Clinical findings

The patient was a 30-year-old woman with dull 
pain in her right lower back for one month. 
Physical examination revealed a palpable, ill-
defined mass in the right flank. Abdominal com-
puted tomography (CT) scan showed a well-
delineated heterogeneous mass measuring 
60×45 mm at the hilar region of the right kidney 
with scattered low-attenuating adipose areas. 
The solid areas within the mass demonstrated 
post-contrast enhancement (Figure 1A). Angio- 
graphy demonstrated a hypervascular mass 
fed by a small branch of the right renal artery. 
The mass was initially diagnosed as angiomyoli-
poma of the right kidney. Laboratory findings 
were within normal limits. The patient was per-
formed surgical excision of the mass in our 
Hospital without further chemotherapy or radia-
tion therapy. 

Pathological findings

Grossly, the tumor appeared well-encapsulated 
with a smooth surface, measuring 60×47×46 
mm in size. On cut surface, the tumor was firm 
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and white to yellowish, with a vaguely lobular 
configuration (Figure 1B). Necrosis, hemor-
rhage, and calcifications were not present.

Microscopically, the tumor was well-circum-
scribed mass with a fibrous capsule and was 
composed of cellular nodules with the classic 
appearance of SFT admixed with clusters or 
lobules of mature adipose tissue. The typical 
SFT component showed a patternless architec-
ture characterized by a mixture of hypercellular 
and hypocellular areas separated by thick 
bands of collagen. Dilated and branching hae-
mangiopericytoma-like vessels were frequently 
observed, particularly evident in the hypercel-
lular area. The spindle tumor cells had pale 

eosinophilic cytoplasm with spindled nuclei 
and small nucleoli. Numerous mast cells and 
occasional lymphocytes were scattered throu- 
ghout the tumor. Mitotic figures were rarely 
observed (≤2/10 HPF). No hemorrhage and 
necrosis were found in the tumor. The tumor 
cells were diffusely and strongly positive for 
CD34 and Bcl-2, focally and weakly positive for 
CD99 and EMA. Ki-67 expression was found in 
approximately 2% of the tumor cells (Figure 2). 
The mature adipocytes were positive for S-100 
protein. Tumor cells were negative for cytokera-
tin, S-100 protein, HMB-45, Melan-A, SMA, and 
CD117 by immunohistochemistry staining.

Base on the above histological features and 
immunophenotype, we made a diagnosis of fat-
forming SFT of the right kidney. The patient was 
alive and well without evidence of recurrence or 
metastasis at 19 months after tumor resec- 
tion.

Discussion

Nielsen et al. reported three soft tissue tumors 
composed of haemangiopericytoma-like areas 
and mature adipose tissue, for which they pro-
posed the term “lipomatous hemangiopericy-
toma” [4]. Guillou et al. reported that lipoma-
tous haemangiopericytoma and SFT shared 
similar clinical, pathological, immunohisto-
chemical, and ultrastructural features except 
for the presence of mature adipocytes, and 
suggested that lipomatous haemangiopericy-
toma was likely to represent a fat-containing 
variant of SFT [1]. Now, fat-forming SFT is a dis-
tinct variant of extrapleural SFT in 2013 WHO 
classification of tumors of soft tissue and bone 
tumors [5].

Fat-forming SFT affects mainly middle-aged 
adults, with a male predilection. The common 
sites for fat-forming SFT affected were the deep 
soft tissues of the lower extremities and retro-
peritoneum [1]. Other sites included orbit, pleu-
ra, perineum, spine, and mediastinum [6-10]. 
Up to now, only 2 cases of fat-forming SFT in 
the kidney have been reported in the English 
literature [2, 3]. Histologically, most tumors in 
the reported cases resemble the cellular form 
SFT except for the presence of a variable num-
ber of mature adiopocytes. The nonadipocytic 
tumor cells were consistently positive for CD99, 
and frequently for CD34 (75%) and Bcl-2 (60%), 
as in our case. The adipocytic component of 

Figure 1. A. Computed tomography showed an en-
hanced well-circumscribed mass measuring 60 
mm×45 mm at the hilar region of the right kidney; B. 
Grossly, the tumor appeared well-encapsulated with 
a smooth surface, measuring 60×47×46 mm in size. 
On cut surface, the tumor was firm and white to yel-
lowish, with a vaguely lobular configuration.
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the fat-forming SFTs reported in the literature 
was mostly benign mature adipocytes, as in our 
case. Of note, multivacuolated lipoblasts and/
or atypical lipomatous tumor-like areas can be 
observed in some cases, closely mimicking 
well-differentiated liposarcoma [11, 12]. But 
the origin of the adipocytic components 
remains unknown. Ceballos et al. suggested 
that the adipocytic components of fat-forming 
SFT most likely arose from the population of 
“pericyte” cells [12].

The definitive site of SFT in the kidney may 
arise from the renal capsule, pelvis, and peripel-

vic connective tissue, but 
rarely invade the kidney, even 
in cases of larger masses. In 
our case, angiography con-
firmed that the tumor was fed 
by a small branch of the right 
renal artery, indicating a pri-
mary tumor of the kidney. 
However, the tumor was 
located at the hilar region of 
the kidney, and did not involve 
the renal parenchyma and 
pelvis, suggesting the possi-
bility of hilar soft tissue origin 
of the tumor. However, one 
SFT of the kidney showed an 
intrarenal growth pattern 
without connection with the 
renal capsule or renal pelvis 
[13]. 

Considering the unusual his-
tological appearance of fat-
forming SFT in the kidney, the 
differential diagnosis inclu- 
des angiomyolipoma, well-
differentiated liposarcoma, 
spindle cell lipoma, sarcoma-
toid renal cell carcinoma, 
monophasic synovial sarco-
ma, and gastrointestinal stro-
mal tumor (GIST). In fact, our 
current case was initially con-
sidered as angiomyolipoma 
by CT scan. Angiomyolipoma 
typically consists of variable 
amounts of fat, thick-walled 
vessels, and smooth muscle 
components which are immu-
noreactive for SMA, HMB-45, 

Figure 2. Histological features of fat-forming solitary fibrous tumor (SFT) in the 
kidney. A. The tumor appeared as a well-circumscribed mass with a fibrous 
capsule, HE×100; B. The classic appearance of SFT with hemangiopericy-
toma-like vasculature admixed with clusters or lobules of mature adipose 
tissue, HE×100; C. Mitotic figure in spindle tumor cells, HE×200; D. Tumor 
cells were positive for CD34, IHC×200; E. Tumor cells were positive for bcl-2, 
IHC×200; F. Ki-67 expression was approximately 2% of tumors, IHC×200).

and Melan-A, but negative for CD34. Well dif-
ferentiated liposarcoma usually exhibits infitra-
tive growth, unlike the well-encapsulated fat-
forming SFT. The fat component in fat-forming 
SFT is mature without atypical cells as seen in 
well-differentiated liposarcoma. In addition, 
MDM2 and CDK4 were positive in tumor cells of 
well-differentiated liposarcoma by immunohis-
tochemistry staining and fluorescence in situ 
hybridization (FISH) analysis, respectively. 
Spindle cell lipoma usually develops in the sub-
cutaneous tissue of the neck and upper back of 
male patients and contains short bundles of 
wiry collagen admixed with the spindle cells. 
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The thick bands of hyalinized collagen and 
hemangiopericytoma-like vasculature, which 
are the features of fat-forming SFT, are not 
found in spindle cell lipoma. Monophasic syno-
vial sarcoma may exhibit alternating hypercel-
lular and hypocellular areas with hemangioperi-
cytoma-like vasculature and tumor cells are 
immunoreactive for bcl-2 and CD99. However, 
synovial sarcoma cells display nuclear pleomor-
phism, atypical mitoses, and immunoreactive 
for cytokeratin and EMA, but negative for CD34. 
In addition, synovial sarcoma is specific for the 
presence of chromosomal translocation t(X; 
18) by FISH analysis. Sarcomatoid renal cell 
carcinoma appears dramatically atypical, nu- 
clear pleomorphism and atypical mitoses, and 
immunorective for epithelial markers. GIST 
does not contain the mature adipocytes which 
are characteristic of fat-forming SFT. In addi-
tion, GIST is positive for CD117, DOG-1, and 
CD34. 

Most fat-forming SFT showed benign histology 
and followed an indolent clinical course. As our 
case, the patient was alive and well without evi-
dence of recurrence or metastasis at 19 
months after tumor resection. Very few cases 
with malignant histological features of fat-form-
ing SFT have been reported [11, 14, 15]. 
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