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Abstract

Solitary fibrous tumors/hemangiopericytomas (SFTs/HPCs) are rare in the central nervous

system and intraventricular SFTs/HPCs are even rarer. We present a clinical case of SFT/HPC

that was located in the fourth ventricle and performed a literature review of radiological findings

of SFT/HPC. The patient was a 52-year-old man who presented to our hospital with dizziness and

progressive weakness in his left extremities. Computed tomography and magnetic resonance

imaging showed an irregular-shaped mass in the fourth ventricle. The upper anterior and

lower posterior parts of the mass showed different densities and signal intensities, which

formed a black and white sign. The upper anterior and lower posterior parts of the mass

were enhanced to different degrees, and showed heterogeneous reversed enhancement. The

patient underwent surgical resection and the mass was histologically confirmed to be an SFT/

HPC. SFTs/HPCs of the fourth ventricle are rare, but show characteristic radiological presenta-

tions. In the present case, we observed a solid mass with flow voids, black and white sign, and

heterogeneously reversed enhancement in the fourth ventricle. Collectively, these radiological

features suggested the diagnosis of SFT/HPC.
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Introduction

Solitary fibrous tumors/hemangiopericytomas
(SFTs/HPCs) are an uncommon spindle cell
neoplasm of mesenchymal origin. SFTs/
HPCs were first described in the pleura and
have since been reported in soft tissues and
many other organs.1–6 SFTs/HPCs in the cen-
tral nervous system are rare and intraventric-
ular SFTs/HPCs are even rarer. Most SFTs/
HPCs have benign clinical presentations,
although some SFTs/HPCs are malignant.
We report a new case of SFT/HPC that was
located in the fourth ventricle, and present the
clinical, radiological, and histopathological
characteristics of the case. We also performed
a literature review of radiological findings of
SFT/HPC. The findings in this case report
should facilitate the diagnosis and differential
diagnosis of SFTs/HPCs.

Case report

A 52-year-old man presented to our hospital
with a 1-month history of dizziness without
obvious cause and he had progressive weak-
ness in his left extremities over the past
10 days. The patient had no movement dis-
order. Unenhanced axial computed tomog-
raphy (CT) showed an irregular mass in the
fourth ventricle. The upper anterior part
of the mass was slightly hyperdense and
the lower posterior part was isodense
(Figure 1a). However, axial contrast-
enhanced CT showed that the lower posteri-
or part of the mass had more enhancement
than did the upper anterior part (Figure 1b).
Axial magnetic resonance imaging (MRI)
T1-weighted imaging (T1WI), and fluid-
attenuated inversion recovery showed an
isointense mass in the fourth ventricle
(Figure 1c, e). Axial MRI T2WI and
diffusion-weighted imaging (DWI) showed
slight hyperintensity in the upper anterior
part and slight hypointensity in the lower
posterior part of the mass, which formed
a black and white sign (Figure 1d, f). After

administration of gadolinium, the lower pos-
terior part of the mass had more enhance-
ment than did the upper anterior part, and
formed heterogeneous reversed enhance-
ment (Figure 1g–i). The mass was
2.1� 3.3� 3.1 cm. A flow void effect was
detected at the lower posterior part of the
mass in sagittal T1WI-enhanced MRI
(Figure 1i), without any signs of necrosis,
cystic degeneration, hemorrhage, or calcifi-
cation. There was a clear dividing line
between the mass and normal brain tissue.
The brainstem and right cerebellar hemi-
sphere were compressed, but no hydroceph-
alus was detected.

An operation was performed, and a firm,
well-circumscribed fourth ventricular tumor
was found with brainstem compression. The
entire tumor was successfully removed. Part
of the tumor appeared as a grayish-white firm
mass with an abundant blood supply.
Another part of the tumor had a dark red,
jelly-like appearance, with a tender texture.
A histopathological examination showed
that the tumor was composed of spindle
cells, collagen matrix, and dilated blood ves-
sels (Figure 2a). Additionally, hypercellular
areas alternating with hypocellular areas
were detected. No obvious tumor necrosis
was observed. Mitotic figures were observed
(>5 mitoses/10HPF) and the molecular
immunology borstel-1 proliferation index
was 15% (Figure 2b). Neoplastic cells were
strongly positive for CD34 (Figure 2c), vimen-
tin, and nuclear STAT6 (Figure 2d).
No immunoreactivity with Bcl-2, p53, or epi-
thelial membrane antigen was detected. These
pathological features met the diagnosis for
malignant SFT/HPC (World Health
Organization [WHO] G3) with reference to
WHO 2016.7 This patient was well postoper-
atively. He was discharged and discharged
home in a good condition on postoperative
week 4. He had received routine radiotherapy.

This was a retrospective case report.
Therefore, the need for approval of the
study protocol was waived. We obtained
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verbal informed consent for publication

from the patient.

Discussion

SFT/HPC is a rare spindle cell soft tissue

neoplasm, and was not described pathologi-

cally until 1931.1 Since the first report of an

SFT/HPC of the meninges in 1996 by

Carneiro et al.,2 SFTs/HPCs of the central

nervous system continue to be reported.3

SFTs/HPCs originate from CD34-positive

dendritic interstitial cells and have the ability

to differentiate into fibroblast and myofibro-

blast cells.3 SFTs/HPCs have a varying
degree of differentiation and most

Figure 1. (a) Unenhanced axial computed tomography showing an irregular mass in the fourth ventricle.
The upper anterior part of the tumor shows slight hyperdensity, while the lower posterior part shows
isodensity. (b) Contrast-enhanced axial computed tomography showing that the lower posterior part of the
tumor has more pronounced enhancement than the upper anterior part. (c) Axial T1-weighted image
showing an isointense mass in the fourth ventricle. (d) and (f) Axial T2-weighted image and diffusion-
weighted image showing that the upper anterior part of the mass is hyperintense while the lower posterior
part is hypointense, forming a black and white sign. (e) The mass is isointense on fluid-attenuated inversion
recovery. (g)–(i) After gadolinium administration, the lower posterior part of the tumor has more
enhancement than does the upper anterior part, forming reversed enhancement. (i) Contrast-enhanced
T1-weighted sagittal image showing a flow void effect (red arrow) in the lower posterior part of the mass.
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SFTs/HPCs are benign histologically.

However, predicting the malignant potential

of SFTs/HPCs remains challenging. SFTs/

HPCs with malignant features, such as

local recurrence, invasive growth, or distal

metastasis, have been reported in recent

years.4,5,8,9

Intraventricular SFTs/HPCs are rare.

Only seven cases of intraventricular SFTs/

HPCs have been reported in the fourth ven-

tricle3,10–16 and their radiological features

varied (Table 1). To date, malignant

SFTs/HPCs in the fourth ventricle have

not been reported. The pathological and

morphological features of SFTs/HPCs are

not necessarily correlated with malignant

biological behavior. However, according

to WHO soft tissue tumor classification cri-

teria, several histomorphological features

are useful for identifying malignant SFTs/

HPCs. These features include hypercellular-

ity, cytological atypia, necrosis, high

mitotic figures, and/or infiltrative mar-

gins.17 The present case showed a typical

appearance of alternating hypocellular and

hypercellular areas. The hypercellular areas

had a large amount of blood vessels, while

the hypocellular areas had bands of colla-

gen. Additionally, neoplastic cells showed a

high proliferation rate with considerable

Figure 2. Photomicrographs. (a) The tumor is composed of atypical spindle cells and a collagenized stroma,
and mitotic figures can be seen (magnification¼� 400, red arrow). (b) The molecular immunology borstel-1
proliferation index was 15% (magnification¼� 400). (c) Neoplastic cells are strongly immunoreactive to
CD34 (magnification¼� 200). (d) Neoplastic cells are strongly immunoreactive to nuclear STAT6 (mag-
nification¼� 200).
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cytological atypia. These features met
the diagnostic criteria for malignant
SFTs/HPCs.

In the present case, the upper anterior
part of the tumor was slightly hyperdense
on unenhanced CT and slightly hyperin-
tense on T2WI and DWI. However,
the lower posterior part of the tumor was
isodense on unenhanced CT and slightly
hypointense on T2WI and DWI. This
radiological feature is known as black and
white sign, which may be explained by dif-
ferent tissue composition within the tumor.
Hypercellular areas of the tumor showed
slight hyperdensity on unenhanced CT
and slight hyperintensity on T2WI.
Additionally, because of hypercellularity,
diffusion of water molecules was restricted,
which may lead to hyperintensity on DWI.
In contrast, hypocellular areas with abun-
dant collagenous stroma showed isodensity
on unenhanced CT and slight hypointensity
on T2WI. Collagenous fibers are distributed
in compartments, with lower water content,
resulting in unrestricted diffusion of water
molecules. This may collectively lead to
slight hypointensity on DWI. As a result,
SFT/HPC shows the characteristic black
and white sign on unenhanced CT, and on
MRI T2WI and DWI.3,12 In our case, after
contrast administration, the lower posterior
part of the tumor had marked enhancement
compared with the upper anterior part on
CT, as well as on MRI. Therefore, reversed
enhancement was observed. This phenome-
non might be explained by progressive
enhancement of collagen fibers.6 Another
possible explanation is that the degree of
destruction of the blood–brain barrier was
inconsistent in the tumor because of intra-
tumoral heterogeneity.

Intraventricular SFT/HPC needs to be
differentiated from other tumors. An exam-
ple of this problem is that intraventricular
fibrous meningioma, which mainly consists
of fibroblast-like cells and collagen fibers
with low free water content, has similar

radiological features as SFTs/HPCs.

However, intraventricular fibrous meningi-

oma is usually found in the lateral ventricle

and is isointense on T2WI.11 Additionally,

dural tail sign is common in intraventricular

fibrous meningioma, but it does not show

black and white sign or reversed enhance-

ment. Ependymoma, which arises from

the ependyma, is usually located in the

third and fourth ventricles. Ependymoma

usually has a heterogeneous texture due

to calcification, hemorrhage, and cystic

degeneration. This feature can be used to

differentiate ependymoma from SFT/HPC.

Medulloblastoma is a common brain tumor

in children, and is usually located in the

cerebellar vermis and grows forward to

the fourth ventricle. Cystic degeneration,

calcification, and hemorrhage are uncom-

mon in medulloblastoma. Additionally,

medulloblastoma can spread through the

cerebrospinal fluid and metastasize to dif-

ferent locations.
Surgical resection is the preferred treat-

ment strategy for SFT/HPC and it should

have a good prognosis when gross total

resections are performed. The curative

effect of routine radiotherapy is not defini-

tive. Regular follow-ups are mandatory for

all cases of SFT/HPC.

Conclusion

We report a rare case of SFT/HPC in an

unusual location. Although this condition

is rare, a diagnosis of SFT/HPC should be

considered with the following radiological

features: a solid mass with flow voids,

black and white sign on unenhanced

images, reversed enhancement after con-

trast administration, and the absence of

hemorrhage, calcification, or cystic degen-

eration. In conclusion, SFT/HPC should

be included in the differential diagnosis of

fourth ventricular tumors in adults.
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