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ARTICLE INFO ABSTRACT

Article history: Solitary fibrous tumor (SFT), previously termed hemangiopericytoma, is a rare primary in-
Received 31 January 2023 tracranial tumor. SFT is classified into grades I, II, and III with different prognoses; grade III
Revised 22 February 2023 tumor has malignant characteristics with a high probability of recurrence and extracranial
Accepted 27 February 2023 metastasis. We report the case of a 63-year-old female patient admitted to the Vietnam Na-

tional Cancer Hospital with headache, dizziness, nausea, ataxia, and loss of balance. Com-
puted tomography showed a markedly enhanced tumor, without calcification, located in

Keywords: the posterior fossa close to the tentorium cerebelli. No changes in the adjacent bone were
Hemangiopericytoma seen. Magnetic resonance imaging revealed a lobular extra-axial tumor with prominent flow
Magnetic resonance imaging voids, a finding that has been seen frequently in these tumors. The tumor was resected fol-
Rare tumor lowing an initial diagnosis of SFT. Postoperative histology indicated a grade III SFT according

to the World Health Organization 2021 classification. SFT is often misdiagnosed as menin-
gioma, as they have some imaging features in common. However, we believe that there are
some characteristic magnetic resonance imaging features that help to distinguish between
these tumors, as well as playing an essential role in SFT grading and potentially guiding the
best therapeutic decision.
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Introduction

Solitary fibrous tumor (SFT) is a rare mesenchymal brain neo-
plasm that accounts for less than 1% of all primary intracra-
nial tumors [1]. SFT often affects adults in their fourth to fifth
decade of life, with a slight predominance in males [2]. It was
first included in the World Health Organization classification
of central nervous system tumors in 2002. In 2013, both SFT
and hemangiopericytoma (HPC) were discovered to express
a NAB2-STAT6 gene fusion as well as nuclear overexpression
of STAT6 detected by immunohistochemistry; therefore, SFT
and HPC were combined into a single disease entity known as
SFT/HPC in 2016 [3]. However, in the 2021 version of the World
Health Organization classification of central nervous system
tumors, SFT/HPC is simply referred to as SFT under the mes-
enchymal neoplasm group [1-4]. The term HPC has become
obsolete, emphasizing the biological similarities between the
2 tumor types [4]. Because SFT is a rare intracranial tumor, few
studies have investigated it and precise treatment regimens
for it are lacking. Therefore, the treatment of SFT remains
challenging. The common approach remains radical surgery
to remove the tumor, with or without radiotherapy and adju-
vant chemotherapy after surgery. Prognostic factors, includ-
ing age, tumor location, tumor size, histology, adjuvant ther-
apy, and especially, the extent of resection, have been shown
to be closely associated with the likelihood of recurrence and
metastasis as well as the survival time of patients. In this ar-
ticle, we describe a rare intracranial HPC.

Case report

A 63-year-old female patient with no remarkable medical his-
tory was admitted to the hospital because of headache, dizzi-
ness, nausea, ataxia, and loss of balance persisting for several
months. Head computed tomography (CT) showed a tumor
located in the posterior fossa, adjacent to the right cerebel-
lar hemisphere and attached to the tentorium cerebelli, with
increased attenuation in nonenhanced CT compared to gray

matter, indicating high cellularity. No intratumoral calcifica-
tion was found. Postcontrast CT showed the vividly enhanced
tumor and mild edema of the surrounding cerebral tissue,
with the mass effect causing compression of the fourth ven-
tricle. No invasion or changes in adjacent bone were observed
(Fig. 1).

Magnetic resonance imaging (MRI) showed a well-defined
lobulated extra-axial mass, 50 x 45 x 41 mm in size, attached
to the tentorium cerebelli with a narrow base. The tumor ap-
peared as isointense on T1W and T2W/FLAIR compared to cor-
tical gray matter, with marked enhancement and without the
dural tail sign on postcontrast TIW. The corresponding ap-
parent diffusion coefficient (ADC) maps showed strongly re-
stricted diffusion (minimum ADC value = 0.45 x 10~3 mm?/s).
In addition, the flow-void sign observed on T2W/FLAIR corre-
sponded to intratumoral vessels (Fig. 2). Other features, such
as the dural tail sign, calcification, cyst formation or necrosis,
and adjacent bone destruction, bone erosion, or hyperostosis,
were not detected.

The patient underwent surgical resection of the tumor af-
ter an initial diagnosis of SFT. Hematoxylin and eosin staining
of tumor sections revealed diffuse proliferation of spindle cells
with round or ovoid nuclei. Mitotic activity was also noted (5
or more in 10 high-power fields). Inmunohistochemistry ex-
amination results were positive for CD34 (+), STAT6 (++), and
Bcl2 (+) and negative for EMA. Ki-67 staining showed a prolif-
erative index of 30% (Fig. 3). These findings led to a diagnosis
of SFT grade III according to the WHO classification.

Discussion

SFT, previously termed HPC, is a rare extra-axial brain tumor
of mesenchymal origin, accounting for less than 1% of all pri-
mary intracranial tumors [1]. Patients have nonspecific clini-
cal symptoms depending on the location, size, and invasion
of the tumor. On imaging, the tumor usually presents as an
extra-axial lobular lesion with a well-defined margin, slightly
increased attenuation on CT, iso- to hyperintense on T1W
and T2W/ FLAIR, which may be related to the correspond-

Fig. 1 - Preoperative enhanced head computed tomography (CT) with contrast. (A) Nonenhanced CT shows a mass (arrow)
adjacent to the tentorium cerebellum, hyperdense compared to grey matter, with no calcification. (B) Postcontrast CT reveals
a vivid homogeneously enhanced mass (arrow) without a clear dural tail. (C) Axial noncontrast enhanced CT image does not

show bone changes.
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Fig. 2 - Preoperative magnetic resonance imaging. (A-C) Axial images of T1WI, FLAIR, and T2W (A: T1WI; B: FLAIR; and C:
T2W) show a mass adjacent to the right cerebellum. The lesion appears isointense on T1WI and T2W/FLAIR compared to
cortical gray matter. Note the flow-void sign in the tumor (indicated by arrow). (D, E) Diffusion-weighted imaging and
apparent diffusion coefficient (ADC) indicate that tumor (arrow) was strongly restricted diffusion, with the minimum ADC
on the ADC map being 0.45 x 10~3 mm?/s. (F) Contrast-enhanced T1WI shows homogeneous and vivid enhancement of the
tumor (arrow) without the dural tail sign.

SR

Fig. 3 - Histologic findings. (A, B) Hematoxylin and eosin staining (400 x) shows a high density of tumor spindle cells, with
10 high-power fields (400 x) showing mitosis (indicated by arrow). (C-F) Inmunohistochemistry examination of STAT6 (C,
200x), and CD34 (D, 100x), and Bcl2 (not shown) were positive. Ki-67 staining (F, 100 x) showed a proliferative index of 30%.
EMA (E, 200x) was negative.
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ing histopathological profile due to the relatively high tumor
cell density. SFT often shows heterogeneous intensity due to
necrosis, a cyst component, and intratumoral vessels. It has a
rich blood supply from the branches of the internal carotid
and vertebral arteries. Hence, the tumor is usually moder-
ately to strongly enhanced with the intratumoral flow-void
sign represented by vascular channels with low signal on all
sequences, demonstrating high vascular flow [5]. Pang et al.
[5] found that the flow-void sign was quite common in SFT (in
80% of 20 cases).

Preoperative embolization is recommended as a safe
method of reducing tumor size and the risk of bleeding dur-
ing surgery. Cystic and necrosis are common features and may
cause SFT to be misdiagnosed as other tumors, especially cys-
tic meningioma [1]. Differential diagnoses with meningioma
is always indicated because they have similar imaging fea-
tures, but the prognosis and follow-up management differ.
Compared to meningioma, SFT is often more aggressive and
has a higher risk of local recurrence and metastasis, with a
rate of up to 20%, requiring closer and more prolonged post-
treatment follow-up [6]. Overall, lobular borders, rare calcifica-
tion, a narrow base attachment, presentation of the flow-void
sign, and rare hyperostosis of adjacent bone are more frequent
in SFT than in meningioma [1,2,5]. Instead of hyperostosis, SFT
tends to cause bone erosion. Chiechi et al. [7] found that while
nearly 60% of SFT cases had bone erosion none had bone hy-
perostosis. Another feature that can help distinguish between
these tumors is the dural tail sign. This finding is relatively
common in meningioma, observed in 52%-78% of cases [7], but
is less common in SFT. Pang et al. [5] observed the dural tail
sign only in 1 case out of 15, while in Chiechi et al.’s [8] study,
8 out of 14 cases showed this sign. In addition, the applica-
tion of advanced MRI, including diffusion-weighted imaging
(DW1), also helps to differentiate between SFT and menin-
gioma. Although SFT exhibits dense infiltration of tumor cells
on histopathology, it also includes many vascular spaces be-
cause of abundant intratumoral vessels. In contrast, menin-
giomas are firmly bound by desmosomal attachments and in-
tercellular cell junctions. Therefore, meningiomas may be ex-
posed to less extracellular space and more intracellular space
than SFT, leading to restricted water diffusion [9]. However,
differential diagnosis is unfeasible if using DWI alone. Chen
et al. [9] showed that with a cutoff nADC (mean tumor area
ADC/normal white matter ADC) value of 1.15, the sensitiv-
ity and specificity of differentiation between SFT and menin-
gioma were 75% and 60.42%, respectively. However, the ADC
value depends considerably on meningioma pathology and
SFT grade. ADC values do not differ significantly between an-
giomatous meningioma and SFT; the former has higher ADC
values even compared to grade 1 SFT/HPC  [10,11]. In our
case, strongly restricted diffusion of SFT with a minimum ADC
of 0.45 x 10-3 mm?/s represents high cellularity and corre-
sponds to the histopathology of grade III high-grade tumor
with dense infiltration of tumor cells, increased mitotic num-
ber, enlarged nuclei, and high nuclear/cytoplasmic ratio. In ad-
dition, DWI with the measurement of ADC values can be
useful in SFT grading. Mama et al. [12] reported that all grade
II SFTs/HPCs had higher ADC values than grade III (range
1.26-1.50 x 10~3 mm?/s and 0.638-0.833 x 103 mm?2/s, re-
spectively). Conventional MRI also showed signs suggestive of

SFT malignancy, including a tumor with an irregular shape,
indistinct margin, lobular border, and necrosis and bone de-
struction [13,14]. However, previous studies of SFT were ham-
pered by small sample sizes, and only a few studied the role of
advanced MRI in SFT grading and differential diagnosis with
other tumors.

Conclusion

SFT, previously termed HPC, is a rare extra-axial intracranial
tumor. Its typical imaging features include lobular border, het-
erogeneous signal, rare calcification, presentation of flow-void
sign, and strong postcontrast enhancement, with or without
the dural tail sign, and it causes bone erosion instead of bone
hyperostosis. CT and MRI play a vital role in its diagnosis as
well as in grading, thereby contributing to the coordination of
effective treatment and patient monitoring.
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