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INTRODUCTION:  We  describe  an  unusual  case  of  a  uniformly  high-grade  malignant  solitary  fibrous  tumor
(SFT)  of the  thigh  with  recurrence  after  wide  resection  in  a  31-year-old  man.
PRESENTATION  OF  CASE:  Our  current  case  showed  a long-term  benign  course  before  the  operation,
although  the subcutaneous  tumor  was  larger  than  10 cm  at  presentation.  The  SFT  was  diagnosed  by
needle  biopsy,  and  wide  resection  was  performed.  Histological  findings  showed  proliferation  of  capil-
laries surrounded  by  masses  of  spindle-shaped  cells  without  any  cytologic  atypia,  and  the percentage  of
MIB-1-positive  nuclei  was  2.1%.  However,  a rapidly  enlarging  recurrent  tumor  was  observed  11  months
after  the  operation.  A second  wide  resection  for the  recurrent  tumor  was  performed.  Histologically,  the
tumor  cells  uniformly  displayed  significant  cytologic  atypia  and  pleomorphism,  and  had  40–50  mitoses
per  10  high-power  fields.  The  proportion  of MIB-1-positive  nuclei  was  48%.  Consequently,  the  tumor  was
diagnosed  as  a SFT  with malignant  transformation.
DISCUSSION:  The  malignant  transformation  described  in past studies  showed  high-grade  areas  within
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benign,  low-grade,  or intermediate-grade  SFTs.  Therefore,  in contrast  to  our  case,  uniformly  high-grade
malignant  histological  findings  at recurrence  were  not  described.
CONCLUSION:  Even  if a tumor  is  non-malignant  during  the  clinical  course,  as confirmed  by  tissue  biopsy,
the  possibility  of  tumor  progression  to high-grade  sarcoma  at recurrence  should  be  considered,  and  the
treatment  strategy  should  be determined  carefully.

©  2016  The  Authors.  Published  by Elsevier  Ltd.  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
he  CC
access  article  under  t

. Introduction

Solitary fibrous tumors (SFTs) are relatively unusual fibrous
eoplasms first described as a distinctive tumors arising from the
leura [1]. SFTs have been reported at a wide range of anatomic sites
s extrapleural SFTs, but reports of extrapleural SFTs at the extremi-
ies are rare [2]. SFTs at the extremities are frequently located deep
ithin the tissue [3]. It is known that SFTs may  show regions of
igh-grade atypia within the tumor.

Herein, we  report about a patient with a recurrent SFT in the
high with malignant transformation.
E-mail addresses: yyoshim@shinshu-u.ac.jp (Y. Yoshimura),
enjisa@shinshu-u.ac.jp (K. Sano), bechikun@shinshu-u.ac.jp (K.-i. Isobe),
in29men@shinshu-u.ac.jp (K. Aoki), mune0527@yahoo.co.jp (M.  Kito),
irokato@shinshu-u.ac.jp (H. Kato).
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210-2612/© 2016 The Authors. Published by Elsevier Ltd. on behalf of IJS Publishing G
reativecommons.org/licenses/by-nc-nd/4.0/).
 BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

2. Presentation of case

A 31-year-old man  presented with an 11-year history of a grad-
ually enlarging soft-tissue mass in his right thigh. The patient
reported no antecedent trauma and denied experiencing fevers,
chills, or changes in weight. He never had hypoglycemia symptoms.
Physical examination revealed a non-tender, 10- × 6.5- × 13-cm
elastic soft, mobile mass overlying the lateral aspect of the right
distal thigh (Fig. 1). There was a crust on the surface of the mass,
and gradual bleeding was observed in the skin. Magnetic reso-
nance imaging (MRI) showed low-to-intermediate signal intensity
on T1-weighted images and heterogeneous intermediate-to-high
signal intensity on T2-weighted images. Gadolinium-enhanced MRI
showed heterogeneous high signal intensity (Fig. 2). Radiological
examination showed that the tumor was located in the subcuta-
neous tissue. Needle biopsy was performed, and the lesion was
subsequently diagnosed as a SFT. Resection of the tumor with 1 cm

of skin around the tumor edges and fascia was performed. His-
tological examination of the tumor revealed the proliferation of
capillaries surrounded by masses of spindle-shaped cells without
any cytologic atypia (Fig. 3). Most parts of the tumor displayed high
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ig. 1. Gross features of the tumor at presentation.
 large mass can be observed on the lateral aspect of the right distal thigh.

ellularity, and the tumor cells had 1–4 mitoses per 10 high-power
elds. On immunohistochemical analysis, the tumor was  nega-
ive for cytokeratin, S-100 protein, alpha-smooth muscle actin, but
as positive for CD34 and bcl-2. The percentage of MIB-1-positive
uclei was 2.1%. Consequently, the tumor was diagnosed as a SFT.

After the initial operation, the patient was regularly followed
p using MRI. However, a rapidly enlarging recurrent tumor was
bserved 11 months after the operation (Fig. 4A). MRI  of the tumor
howed an 8- × 8-cm mass located in the subcutaneous tissue of
he anterior surface of the right distal thigh (Fig. 4B). Needle biopsy
f the recurrent tumor was performed, and histologic examina-
ion showed pleomorphic tumor cells with significant cytologic
typia, findings compatible with malignant SFTs. A second wide
esection of the recurrent tumor and reconstruction using a free
kin graft were performed. On histological examination, the tumor
ells uniformly displayed significant cytologic atypia and pleomor-
hism, and had 40–50 mitoses per 10 high-power fields (Fig. 5). On

mmunohistochemical analysis, 48% of the nuclei stained positive
or MIB-1. Consequently, the tumor was diagnosed as a malignant
FT with malignant transformation. Additional adjuvant radiother-
py (66 Gy/33 fractions) was performed, although a wide margin
as obtained upon assessment of the resected specimen. There
as no recurrence after surgery; however, lung metastases were
etected at 8 months, and the patient died of disease 17 months
fter the second operation.

. Discussion

SFTs represent a spectrum of mesenchymal tumors encom-
assing tumors previously termed hemangiopericytomas, which

re classified as having intermediate biological potential (rarely
etastasizing) in the 2013 World Health Organization classifica-

ion scheme [4]. A SFT was first described in 1931 by Klemperer
nd Rabin in a patient with a distinctive pleural lesion [1], and was

ig. 2. Magnetic resonance imaging findings before initial surgery.
A) An axial T1-weighted image, (B) an axial T2-weighted image, (C) and an axial T1-weig
ubcutaneous tissue on the lateral side of the distal thigh.
Fig. 3. Histological findings of the primary tumor (hematoxylin and eosin staining).
Proliferating capillaries are surrounded by masses of spindle-shaped cells without
any cytologic atypia. (A) Scale bar: 100 �m.  (B) Scale bar: 50 �m.

considered to be exclusively located in the thoracic cavity simi-
lar to pleural fibrous tumors. However, SFTs have been recently
reported at many extrapleural locations [4]. Nevertheless, SFTs of
the extremities are rare. Gold et al. reported only two  cases (2%) of
SFTs arising from the extremities in 79 evaluated SFTs [2]. SFTs are
generally slow-growing neoplasms that have a favorable prognosis,
but approximately 10% of SFTs can show aggressive behavior with
local recurrence and distant metastasis observed during the course
of long-term follow up [5–7]. Therefore, wide resection is usually
the preferred surgical treatment for SFTs. A positive surgical mar-
gin, the presence of a histologically malignant component, and a
tumor size greater than 10 cm are reported risk factors predicting
worse clinical outcome [4]. These clinically aggressive tumors with
local recurrence and distant metastasis display histological char-

acteristics such as hypercellularity, cellular atypia, tumor necrosis,
>4 mitoses/10 high-power fields, and infiltrative margins, and are
defined as malignant SFTs [8]. It has been reported that these find-
ings were compatible with SFTs of the pleura. Specifically, a high

hted image after intravenous gadolinium enhancement. The tumor is located in the
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Fig. 4. (A) Gross findings of the recurrent tumor (arrowhead). (B) An axial T2-
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Fig. 5. Histological findings of the recurrent tumor (hematoxylin and eosin stain-
ing).
eighted image showing the recurrent tumor located in the subcutaneous tissue
lose to the location where initial surgery was performed.

itotic count is the best indicator of poor outcome [4]. It was found
hat bFGF and Ki67 labeling indexes are diagnostically relevant for
he evaluation of malignant SFTs, and these proteins are thought to
e potentially useful markers for prognosis [9]. Nielsen et al. sug-
ested that SFTs at the extremities have histologically malignant
otential, and they recommended wide local resection of the tumor
nd long-term follow up after surgery [10]. However, Hasegawa
t al. have suggested that clinically aggressive tumors with local
ecurrence and distant metastasis had mostly low (<10%) MIB-

 labeling indexes, and cases defined as malignant SFTs did not
lways show aggressive courses within limited follow up periods
7]. Our current case had a long-term clinical course before the
peration even though the tumor was larger than 10 cm at pre-
entation. Histological evaluation of the resected tumor specimen
id not display the characteristics of malignant SFTs. However, the
umor recurred within 1 year, and the recurrent tumor had homo-
eneously high-grade malignant features such as a high mitotic
ndex, atypia, and a high Ki-67 labeling index.

Two types of malignant transformation have been reported; the
rst is the malignant or high-grade transformation from benign,

ow-grade, or intermediate-grade SFTs, and the second is the de
ovo occurrence of malignant SFTs [11]. However, the malignant
ransformation described in these studies showed high-grade areas
ithin benign, low-grade, or intermediate-grade SFTs. Therefore,

n contrast to our case, uniformly high-grade malignant histolog-
cal findings at recurrence were not described. Furthermore, Ki67

xpression was up to 6% in the previously described cases of malig-
ant transformation, whereas the Ki67 expression levels were more
han 40% in our case, which was only previously seen in a de
ovo occurrence of a malignant SFT [11]. Because the current case
Significant cytologic atypia and pleomorphism can be observed. (A) Scale bar:
100  �m.  (B) The tumor has a high mitotic activity (arrowhead). Scale bar: 50 �m.

showed a slow growing tumor that did not display areas of a malig-
nant SFT but that had recurred within a short period with uniform
malignant transformation, it suggests that even if SFTs have benign
characteristics, we should be careful about possible progression to
a high-grade malignant tumor at recurrence. It has been reported
that the pathological grade does not necessarily correlate with the
clinical outcome in SFTs [8,12,13]. These discrepancies are also seen
in extrapleural SFTs of the extremities.

4. Conclusion

Even if a tumor is non-malignant during the clinical course and
if this finding is confirmed using tissue biopsy, we should con-
sider the possibility of tumor progression to high-grade sarcoma
at recurrence and determine the treatment strategy carefully.
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