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Intraventricular Anaplastic Hemangiopericytoma: CT and MR

Imaging Findings
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Intracranial hemangiopericytomas (HPC) are uncommon tumors, and their intraven-
tricular occurrence is even rarer. Although the histopathologic findings in HPC are
distinct, the diagnosis of intraventricular HPC can be difficult owing to its rarity and
nonspecific clinicoradiologic manifestations. Here we present a case of intraventric-
ular anaplastic HPC in a 20-year-old female patient, confirmed on histopathologic
examination. We suggest that HPC should be considered in the differential diagno-
sis of space-occupying lesions of the ventricles. This article also highlights a situa-
tion in which clinical suspicion led to a meticulous radiologic review.
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INTRODUCTION

Hemangiopericytoma (HPC), a vascular mesenchymal neo-
plasm, arises from the pericytes of Zimmerman, which are leio-
myoblastic cells spiraling around capillaries and postcapillary ve-
nules (1, 2). HPC are classified by the World Health Organization
(WHO) as grade II neoplasms or, if anaplastic elements are iden-
tified, grade III neoplasms. Intracranial HPC comprises 0.4% of
all intracranial neoplasms and 2 to 3% of all primary tumors of
the dura (3). Intraventricular locations are exceedingly rare for
intracranial HPC, with only 14 case reports described in the lit-
erature (4, 5). To the best of our knowledge, our patient is the
second case of anaplastic intraventricular HPC. Here we present
a case of intraventricular anaplastic HPC, along with histopatho-
logic findings and the results of computed tomography (CT) and

magnetic resonance imaging (MRI). We also review the relevant
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literature regarding this disease.

CASE REPORT

A 20-year-old female patient presented with headache that had
lasted for 1 week prior to admission. She was sent to the emer-
gency department for management. On the initial neurologic ex-
amination, no neurologic deficit was found, and muscle strength
and deep tendon reflexes in both the upper and the lower ex-
tremities were normal. Radiologic studies were requested to eval-
uate any intracranial abnormality. Non-enhanced brain CT im-
ages revealed a well-circumscribed, homogeneously hyperdense
mass measuring 4.1 x 3.2 cm, with peritumoral edema in the tri-
gone of left lateral ventricle (Fig. 1). Brain MRI showed a well-
circumscribed mass with heterogeneous T2 hyperintensity and
T1 isointensity in the trigone of the left lateral ventricle. This tu-
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mor demonstrated homogeneous strong enhancement, with mul-
tiple intratumoral hemorrhagic foci. There was peritumoral edema
in the adjacent brain parenchyma (Fig. 2). On the left vertebral
angiogram, the tumor was found to be fed by branches of the left
posterior choroidal artery and showed dense staining (Fig. 3).
The tumor was resected via a left parietotemporal craniotomy.
During the operation, the tumor was found to be highly vascular
and consisted of a soft, brownish component. Histopathologic
examination confirmed that the lesion was an anaplastic HPC
(WHO grade III). The specimen was composed of brownish-
gray soft tissue. Microscopic analysis revealed dense cellularity
with hemorrhagic foci, nuclear pleomorphism, and brisk mitotic
activity. There was no evidence of microcyst formation or intra-
tumoral necrosis. On immunohistochemical analysis, the lesion
was positive for vimentin, CD34, and CD99 and focally positive
for BCL-2, with a 20% Ki-67 index. Reticulin stain was positive
within individual tumor cells (Fig. 4). After the surgery, the pa-
tient received adjuvant radiotherapy. On MR imaging at the
12-month follow-up visit, there was no evidence of residual or

recurrent tumor.

Fig. 1. Intraventricular anaplastic hemangiopericytoma in a 20-year-
old woman who presented with a headache of 1 week's duration. This
non-enhanced axial computed tomographic image shows a well-cir-
cumscribed hyperdense mass measuring 4.1 x 3.2 cm (arrow), with
peritumoral edema in the trigone of the left lateral ventricle.
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DISCUSSION

Intracranial HPC is an unusual tumor, with an overall inci-
dence of less than 1% among all intracranial tumors (6). These
tumors show aggressive clinical behavior, with a predisposition
for metastases and recurrence. HPC are classified by the WHO
as grade II or, if anaplastic elements are identified, grade III neo-
plasms. Intraventricular locations of HPC are exceedingly rare,
and only 14 case reports of intraventricular HPC have been de-
scribed in the literature (4, 5). However, to the best of our knowl-
edge, our patient is the second case of anaplastic intraventricular
HPC.

The location of intracranial HPC is similar to that of meningi-
omas. The most common location of HPC is the middle cranial
fossa, followed by the posterior cranial fossa, the falx, and the an-
terior cranial fossa (7). Involvement of the skull base and dural
sinus is not uncommon (8). The diagnosis of intraventricular
HPC can be difficult owing to its rarity and nonspecific clinicora-
diologic manifestations. Common tumors that arise from the lat-
eral ventricle include central neurocytomas, ependymomas, sub-
ependymomas, choroid plexus papillomas, colloid cysts, and
meningiomas. Among these tumors, HPC is considered to be a
radiologic mimic of meningiomas. The HPC is usually manifest
as a large, multilobulated tumor that, at the time of presentation,
exceeds 4 cm in its greatest dimension. The typical HPC has a
broad base of dural attachment but may also show a narrow du-
ral base. Bone erosion is frequently seen. On CT images, an HPC
shows hyperdense, dural-based masses with vivid enhancement.
In contrast to meningiomas, HPC do not show intratumoral cal-
cifications and adjacent bony hyperostosis (7). On conventional
MR imaging, HPC have features similar to those of meningioma;
however, unlike meningiomas, HPC are typically heterogeneous
on imaging. HPC usually show isointensity on the T1-weighted
image and heterogeneous hyperintensity on the T2-weighted im-
age. These tumors show strong enhancement, with internal flow
signal voids and peritumoral edema, and demonstrate interme-
diate diffusion restriction with an increase in the myoinositol
peak on MR spectroscopy. On cerebral angiography, HPC show
hypervascular tumor staining fed by branches of the anterior and
posterior choroidal arteries (9, 10).

In our patient, the tumor showed heterogeneous T2 hyperin-

tensity and intratumoral hemorrhage. These findings are uncom-
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mon in the typical meningioma. Thus, initial radiologic differen-
tial diagnoses were focused on malignant intraventricular tumors
in the young adult, including solitary fibrous tumor, hemorrhagic
metastasis, anaplastic meningioma, and primitive neuroectoder-
mal tumor. On histopathologic diagnosis, the most important
differential diagnosis of HPC is solitary fibrous tumor, which is a
non-meningothelial and mesenchymal tumor (10). As shown in
our patient, positive results for CD34 and reticulin staining dis-
tinguished solitary fibrous tumor from HPC.

In clinical practice, it is important to differentiate HPC from

other similar tumors because HPC are often associated with local

recurrence and metastasis. The principal treatment of choice for
HPC is radical or total excision regardless of the tumor location.
The benefit of adjuvant radiotherapy remains controversial. Al-
though there is no consensus protocol for the follow-up manage-
ment of patients with HPC, consistent long-term imaging follow-
up is recommended owing to their unpredictable and aggressive
behavior (3-5, 10).

We have presented a case of intraventricular anaplastic HPC as
assessed with multiple imaging modalities and histopathologic
findings. Because of its rarity and nonspecific clinicoradiologic

features, intraventricular HPC is often difficult to differentiate

D E

Fig. 2. MR images of intraventricular anaplastic hemangiopericytoma.

A. On the axial T1-weighted image, the tumor (arrow) shows predominant isointensity with trigonal enlargement.

B. This axial T2-weighted image reveals multiple, tiny vascular flow signal voids (arrow) within the tumor, with heterogeneous hyperintensity.
C. Fluid-attenuated inversion recovery image shows a markedly hyperintense component (arrow) in the anterior portion of the tumor.

D. On gradient echo image, countless hemorrhagic foci (arrow) can be seen in the tumor.

E. Axial gadolinium contrast-enhanced T1-weighted image shows a lobular intraventricular tumor (arrow) with strong enhancement.
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from other intraventricular tumors such as meningioma, schwan-  diagnosis and management in patients with space-occupying le-

noma, and solitary fibrous tumor, etc. Therefore, we suggest that  sions of ventricles.

clinical awareness and suspicion are very important for accurate
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Fig. 3. Lateral left vertebral angiogram in a patient with intraventricular anaplastic hemangiopericytoma.

A. In the arterial phase, the tumor margin is delineated by feeders, including the medial posterior choroidal artery (white arrows), the lateral pos-
terior choroidal artery (short black arrows), and splenial branches of the posterior callosal artery (long black arrows).

B. In the venous phase, the tumor shows more conspicuous staining (black double-lined arrows). There is a normal choroid plexus in front of the
stained area of the tumor (white dashed arrows).

Fig. 4. Histopathologic examination of the anaplastic hemangiopericytoma (World Health Organization grade Ill).

A. Photomicrographs shows dense cellularity and nuclear pleomorphism with slit-like vasculature (arrows) (original magnification, x 200; hema-
toxylin and eosin stain).

B. Vimentin staining shows a cytoplasm-positive result (original magnification, x 200).

C. Tumor cells stained positive for reticulin, highlighting blood vessels and pericellular reticulin (original magnification, x 200).
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