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A B S T R A C T

Solitary fibrous tumors are primary mesenchymal tumors, which may occur in any part of

the body. Overall, these tumors are considered to have intermediate malignant potential

with 5- and 10-year metastasis-free and overall disease-specific survival rates of 74% and

55%, and 89% and 73%, respectively (Demicco et al, 2012). Herein we present an unusual

case of solitary fibrous tumors involving the ischioanal fossa in a 19-year-old woman with

radiologic-pathologic correlation. This case was complicated by extensive tumor vascular-

ity and was thus managed with preoperative embolization followed by en bloc surgical

resection.

© 2018 the Authors. Published by Elsevier Inc. under copyright license from the University

of Washington. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Solitary fibrous tumors (SFTs) are primary mesenchymal
spindle cell neoplasms, which usually originate from the
pleura, but which, however, can uncommonly arise through-
out the body. SFTs most commonly occur in the fifth and
sixth decades of life [1]. Herein we present an unusual
case of SFT of the ischioanal fossa involving a 19-year-old
woman.

Case report

A 19-year-old woman initially presented to an outside hospi-
tal with right lower quadrant pain and leukocytosis. Computed
tomography (CT) of the abdomen and pelvis was performed
that revealed a 7 × 6-cm lobulated heterogeneously enhanc-
ing mass within the right ischioanal fossa or perirectal fat with
mild mass effect and associated leftward deviation of the
rectum (Fig. 1). The patient was subsequently referred to the
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colorectal surgery clinic at our own institution. On consulta-
tion, she complained of right lower quadrant-pelvic pain (+7/
10), which was pulsatile, sharp, without radiation, and
constantly present; she did not report any mitigating or ex-
acerbating factors. She also reported 1 episode of bright red
blood per rectum. No pain related to bowel movements. She
does menstruate monthly, with most recent menstruation
events not being particularly heavy or long. She has a hor-
monal intrauterine device placed 3 years prior to presentation.

Medical history was significant for a pituitary tumor, treated
medically, and history of polycystic ovarian syndrome, for which
she was not currently receiving treatment. Review of systems
was unremarkable. Physical examination was remarkable for
a smooth, soft mass along the right wall of the rectum pal-
pated on digital rectal examination. Otherwise, the remainder
of the physical examination was unremarkable. Specifically, peri-
neal inspection showed normal skin, without evidence of a
lesion or mass, and anoscopy demonstrated no mucosal
abnormality.

Magnetic resonance imaging (MRI) was obtained for further
characterization of the mass, which, consistent with the pre-
vious CT findings, demonstrated a large lobulated perineal soft
tissue mass occupying the right ischioanal fossa with intense
postcontrast enhancement (Figs. 2 and 3).There was mass effect
on the vagina and the rectum (Fig. 4). Based on these find-
ings, a differential diagnosis of angiomyxoma vs schwannoma
was suggested. Subsequently, CT-guided biopsy of the mass was
performed, which was complicated by moderate intralesional
hemorrhage. This was addressed with gel-foam embolization
of the needle tract and responded well to conservative further
management.

The sections were stained by the immunohistochemical
technique for leukocyte common antigen, cytokeratin, and
CD34, CD31, and S100 protein.The neoplastic cells were strongly
reactive for CD34 but were essentially nonreactive with the other
aforementioned antibodies. Based on histopathology and im-
munohistochemical studies, a diagnosis of hemangiopericytoma
or SFT was made.

The case was presented at our local tumor board, and de-
cision was made to proceed with neoadjuvant embolization
followed by surgical resection of the mass with particular
concern for the vascularity identified on MRI and evidenced
by the intralesional hemorrhage during percutaneous biopsy.
Neoadjuvant embolization was also recommended to attain
preoperative tumor shrinkage and thus hopefully achieve better
surgical resection margins.

Fig. 1 – Computed tomography scan showing the
enhancing mass in the right ischioanal fossa (red arrow).

Fig. 2 – Postcontrast T1-weighted magnetic resonance
imaging axial image demonstrating intense contrast
enhancement (orange arrow) of the right ischioanal fossa
mass. The nonenhancing serpentine structures (red arrow)
represent intratumoral vascularity.

Fig. 3 – Noncontrast T1-weighted magnetic resonance
imaging axial image of the pelvis demonstrating an
isointense mass (orange arrow) in the right ischioanal
fossa.
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The preoperative embolization was carried out a week before
the planned surgery with hopes to allow enough time for tumor
shrinkage while still limiting neoangiogenesis. The proce-
dure was performed via a left common femoral approach using
a 10-cm 6F Pinnacle sheath (Terumo Corporation, Somerset,
NJ). Pelvic angiogram was performed with a 5F Soft-Vu
Omniflush catheter (Angiodynamics, Latham, NY)(Fig. 5). The

right internal iliac artery was catheterized using a Kumpe cath-
eter (Cook Medical, Canton, IL) and a Glidewire (Terumo
Corporation). Right internal iliac angiogram confirmed the tumor
blush and identified the main arterial supply from the right
internal pudendal artery.This was selectively catheterized using
a Progreat microcatheter (Terumo Corporation) and emboli-
zation was performed with 300-500 µ polyvinyl alcohol particles
(Cook Medical) (Figs. 6–8). Approximately 2 vials of polyvinyl
alcohol were used to completely devacularize the tumor. The

Fig. 4 – T2-weighted magnetic resonance imaging axial
image of the pelvis showing a large heterogeneous mass
(orange arrow) occupying the right ischioanal fossa and
demonstrating areas of hyper- and hypo-signal intensity.
Mass effect on the vagina and the rectum noted (red star).

Fig. 5 – Pelvic angiogram demonstrating tumor vascularity
(black star) in the right hemipelvis.

Fig. 6 – Selective catheterization of the right internal
pudendal artery with angiogram confirming tumor
vascularity (black star).

Fig. 7 – Postembolization angiogram demonstrating
pruning of the feeding vessels and stasis (black arrows).
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access was closed with the Mynx plug (Cardinal Health, Dublin,
OH). The patient was admitted overnight for observation and
was uneventfully discharged the following day in stable
condition.

Operative details

The patient was taken to the operating theater 1 week after
embolization. General anesthesia was established. The patient
was placed in prone jack-knife position. Standard prepara-
tion and drape were performed. A vertical incision was made
on top of the right ischioanal fossa, 2 cm away from the anal
verge.The incision was deepened, the tumor was palpated, and
sharp dissection around the tumor with bovie and harmonic
scalpel was performed, with care taken to avoid cutting into
the tumor itself and maintaining a margin of normal fatty
tissue. The rectum was not involved and easily separated from
tumor. At the lateral deep margin, the tumor appeared to be
densely adherent to the periosteum, which was sharply incised
en bloc with tumor. At the cephalad, deep margin part of the
levator ani muscle was removed along with tumor mass. The
tumor was thus successfully resected en bloc and delivered di-
rectly to our pathology department. The procedure was
performed with minimal blood loss of approximately 50 cc.
Copious irrigation was performed. A drain was placed inside
the wound cavity and pulled out from a separate stab incision.

Pathology findings

Gross pathology demonstrated a 12.0 × 6.5 × 4.0-cm mass sur-
rounded by an asymmetric rim of adipose tissue.The mass was

well circumscribed but not encapsulated and had a fleshy tan
to pink cut surface (Fig. 9).

Microscopic analysis revealed a well-circumscribed spindle
cell proliferation composed predominately of hypercellular
areas separated by thick bands of hyalinized cartilage. The
hypercellular areas were characterized by branching thin-
walled vessels with a staghorn-like appearance (Figs. 10 and
11). Higher power examination revealed the cellular areas to
be composed of oval to spindle-shaped nuclei containing a dis-
persed chromatin pattern and small nucleoli. Scattered areas
of myxoid change, stromal edema, and fibrosis were also seen

Fig. 8 – Postembolization angiogram demonstrating
pruning of the feeding vessels and stasis (black arrow). Fig. 9 – Gross pathology of en bloc resected mass.

Fig. 10 – Low power view of a cellular area with prominent
thin-walled vasculature and zones of dense fibrosis (H&E,
×40)
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(Fig. 12). Mitotic figures were infrequent with approximately
1 mitotic figure per 10 high-power fields.

Immunohistochemistry was performed revealing the neo-
plastic cells to express STAT6 (Fig. 13) and CD34 reactivity
without reactivity for S100 protein, common leukocyte antigen,
cytokeratin, or CD31. A final diagnosis of extrapleural SFT was
given.

Discussion

SFTs are rare soft tissue neoplasms, most commonly arising
in the pleura although several case reports have described
extrathoracic locations [2,3]. It was first reported in 1931 [4] and
has since acquired several synonyms including benign

mesothelioma, subpleural fibroma fibromyxoma, and pleural
fibroma [5].

Clinical presentation is often secondary to bulk-related
symptoms or nondescript pain in the affected region. Other
interesting features of this tumor are the various possible
paraneoplastic symptoms such as hypoglycemia secondary to
secretion of insulin-like peptides [6]. The rarity of these neo-
plasms warrants full imaging, pathologic review, and discussion
at multidisciplinary tumor board.

With only 5 reported cases of anorectal SFT, literature on
management of these tumors is scant at best [7–11]. Two of
these cases involve SFTs in the ischioanal fossa, 1 of rectal origin
which reoccurred in the perineum, and the other originating
in the mesorectum and involved both the rectum and uterus.
Average tumor size was 10 cm (range 7-13 cm). All cases were
treated surgically. Two patients had excision of the tumor
through an abdominal approach, with sparing of the rectum
[8,9]; 2 patients underwent an abdominal perineal resection
[7,11], and 1 underwent a perineal extraperitoneal procedure.

Follow-up data were available in only 3 of the 5 cases, and
ranged from 6 months to 13 years. Both patients who under-
went abdominal perineal resection experienced local recurrence
at 6 months and at 13 years, respectively [7,11]. One of the pa-
tients received neoadjuvant radiation to the mass and
neoadjuvant percutaneous embolization of bilateral internal
pudendal arteries with the aim to reduce the tumor size prior
to re-excision. Although excision with clear margins should
always be the goal in treating anorectal SFT, optimal margin
size remains unknown. Radiotherapy should be reserved for
complicated cases such as SFTs with malignant features, pos-
itive margins postresection, or unresectability [12].

Extrapleural SFTs generally present as well-circumscribed,
often partially encapsulated masses with a mean size between
5 and 7 cm. Cross section will usually reveal a multinodular
appearance with a whitish color and firm consistency. Areas
of myxoid and hemorrhagic degeneration, as seen in this case,
are considered uncommon [3,13]. Microscopic examination
reveals the so-called patternless architecture with a combi-
nation of hypo- and hypercellular areas separated by thick

Fig. 11 – High-power view of a cellular area demonstrating
staghorn-like vessels. (H&E, ×200)

Fig. 12 – High-power view demonstrating oval to spindle-
shaped nuclei with a dispersed chromatin pattern (H + E,
×600)

Fig. 13 – Immunohistochemical stain for STAT6
demonstrating strong nuclear staining.
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hyalinized bands of collagen. Some examples will be domi-
nated by a hemangiopericytoma-like pattern of small branching
vessels with a staghorn pattern [14–16]. The individual tumor
cells are ovoid to spindle-shaped and have scant to modest
amounts of pale cytoplasm with indistinct borders. The nuclei
have a dispersed chromatin with a vesicular pattern. Mitotic
activity is generally low, rarely exceeding 3 mitoses per 10 high-
powered fields. Higher mitotic indices indicate the likelihood
of a malignant phenotype [7,17]. Immunohistochemically, SFTs
are characteristically reactive with antibodies directed against
CD34 and STAT6. Less commonly, they are positive for epithe-
lial membrane antigen and smooth muscle antibody [16].

The pathologic diagnosis of SFT, in contradistinction to
other mesenchymal tumors, can be difficult [18]. Bcl-2 and
CD99 immunohistochemistry may be used to distinguish a
hemangiopericytoma from an SFT because an SFT is usually
positive for Bcl-2 and CD99 [17,19]. Hemangiopericytoma im-
munohistochemical analysis is usually positive for CD34 and
vimentin, and negative for Bcl-2, CD99, c-kit, factor VIII, desmin,
alpha-smooth muscle actin, S100 protein, epithelial mem-
brane antigen, and keratin.

MRI is usually chosen as the method for detecting the organ
of origin of a pelvic mass. On MRI, SFT shows intermediate
signal intensity on T1-weighted images and heterogeneous
signal on the fat-saturated T2-weighted images. The
hypointense areas on the T2 images correlating with fibrous
or sclerotic tissue [20,21] and the T2 hyperintense areas cor-
respond to the more cellular, myxoid areas or cystic changes
[22–24]. Following contrast administration enhancement pattern
depends on the histologic factors like cellularity and the amount
of fibrous or myxoid tissue. Up to 25% of the tumors may show
intratumoral vessels with high flow, as was seen in our case
[25]. Wignall et al reported about 35% (12 of 34 cases) of the
tumors in their series had collateral vessels in the peritumoral
tissues. This feature may help to narrow the differential;
however, in their series, this did not follow a particular his-
tologic subtype [1]. Similar imaging appearance was seen
in our case on the CT (see Figs. 14 and 15). Differentials to con-
sider would be hemangiopericytoma, leiomyosarcoma,

liposarcoma, neurogenic tumors such as schwannoma, and
malignant fibrous histiocytoma (MFH). Neurogenic tumors often
occur in lateral walls of the pelvis with moderate or marked
enhancement. MFH and leiomyosarcoma generally have non-
specific imaging findings, which do not facilitate a definitive
diagnosis; however, a low-signal-intensity intratumoral septum
on T2-weighted images may indicate a diagnosis of MFH [26].

Because the tumor in our case was very vascular, as ap-
preciated by the moderate to severe intralesional hemorrhage
during the CT-guided biopsy, we opted for neoadjuvant em-
bolization of the tumor prior to surgical resection. The
intraoperative blood loss of just 50 cc suggests that preoper-
ative embolization may very well have been effective in the
management of this patient.

The clinical behavior of SFTs is variable. Although most are
benign and slow growing with a favorable prognosis, SFT can
behave aggressively and even result in mortality [7,27]. Higher
rates of local recurrence are reported for extrapleural SFTs pos-
sibly due to smaller excision margins in relation to the anatomic
localization of the tumor. Positive margins, tumors size greater
than 10 cm, and malignant histology are all risk factors of local
recurrence of extrapleural SFTs [13,28,29].

Data thus suggest complete resection is critical in the man-
agement of SFT. Hypervascular SFTs may increase the technical
difficulty and perioperative risk of surgery; and hence possi-
bly impact the chances of successful en bloc resection with
negative margins of these tumors. Thus, we believe that
neoadjuvant angiography and embolization should be consid-
ered in the management of SFTs although additional research
is indicated to establish safety and efficacy of this approach.
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