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INTRODUCTION

Hemangiopericytoma is thought to originate from Zim-
merman perivascular cells around the capillary [1]. This tu-
mor is rare, accounting for less than 1% of all primary intra-
cranial tumors. It most commonly affects adults in the fourth 
to sixth decade of life in males [2]. Most solitary fibrous tu-
mor/hemangiopericytomas are often dural-based. Skull base, 
parasagittal, and falcine locations are especially common. 
Only a very small number of cases have reported that tumors 
occur in the intraparenchymal area [3]. Intracranial hemor-
rhage is a rare complication in hemangiopericytomas. Such 
hemorrhage has been explained by hypervascularity and frag-
ile vessels in tumor. 

Although soft tissue pathologists have avoided the designa-

tion of hemangiopericytoma to diagnose these tumors in the 
spectrum of solitary fibrous tumors, neuropathologists have 
shown a clear clinical pathologic correlation between heman-
giopericytomas and poor clinical behaviors. Solitary fibrous 
tumor phenotype is generally benign. Gross total resection 
can be achieved. However, tumors with hemangiopericytoma 
phenotype have a high rate of recurrence. They may develop 
extracranial metastases, especially bones, lungs, and liver. Sol-
itary fibrous tumors and hemangiopericytomas have been 
found to be identical in genetic change. For this reason, the 
2016 World Health Organization (WHO) classification of tu-
mors of the central nervous system (CNS) created the term 
solitary fibrous tumors/hemangiopericytoma to explain these 
lesions [4].

We report an unusual case of non-dural based intraparen-
chymal solitary fibrous tumor/hemangiopericytoma with high 
mitotic index and acute massive hemorrhage. 
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A 53-year old man who had a left hemiparesis from head injury of traffic accident 20 years ago visited 
an emergency room with suddenly developed semi-comatose mental status. Brain CT showed 8.6-cm 
sized solid and cystic mass on right temporal lobe that was associated with hemorrhage. Solid lesion 
showed a strong enhancement after an administration of contrast media. Because of severe mass ef-
fect, emergency operation was performed. The mass was an intraparenchymal lesion with yellowish 
cystic fluid and the firm reddish-brown solid lesion was hemorrhagic. The lesion was totally resected. 
Pathologically, anaplastic solitary fibrous tumor/hemangiopericytoma was diagnosed with 70/10 high 
power fields. Postoperative radiotherapy of 50 Gy was done. Postoperative 2 months later, the patient 
was recovered to alert mental state. We report this unusual case of non-dural based intraparenchymal 
solitary fibrous tumor/hemangiopericytoma with high mitotic index and acute massive hemorrhage. 
Rapid tumor growth of hypervascular tumor might have a chance of bleeding.
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CASE REPORT

A 53-year old man visited the emergency room with sud-
denly developed mental deepening. On past history, he had 
an uncontrolled hypertension with left hemiparesis due to 
head injury of traffic accident 20 years ago. On neurological 
examination, he showed semi-comatose mental status. Glasgow 
Coma Scale was 5. He could not open his eyes. He was with-
drawal to pain. He was in intubated state. The pupil size was 
8 mm on right eye and 3 mm on left. The light reflex was ab-
sent on both pupils. The corneal reflex was present. Brain CT 
showed 8.6-cm-sized solid and cystic mass on right temporal 
lobe that was associated with hemorrhage (Fig. 1A). Solid le-
sion showed a strong enhancement after an administration of 

contrast media (Fig. 1B). The mass effect was severe with 1.8 
cm-midline shift from right side to left. The provisional diag-
nosis was high grade glioma associated with acute hemorrhage. 
Because of his poor neurological status and severe mass effect, 
emergency craniotomy and tumor removal were performed. 
Intraoperatively, the mass was an intraparenchymal lesion with-
out dural attachment (Fig. 1C). The lesion had a cyst with yel-
lowish fluid and myxoid change. It was acute hematoma and 
firm solid lesion. The solid hemorrhagic lesion contained many 
vasculatures that were relatively well-circumscribed from nor-
mal white mater. The mass was totally resected. Postoperative 
MRI showed no enhancing lesion on right temporal lobe. Post-
operative 3 weeks later, he was recovered to confused mental 
status with dysarthria.
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Fig. 1. Radiologic and operative findings. A: Preoperative brain CT shows 8.6-cm-sized solid and cystic mass on right temporal lobe that is 
associated with hemorrhage and severe mass effect. B: The solid lesion is strongly enhanced after an administration of contrast media. C: 
Intraoperatively, the mass is an intraparenchymal hemorrhagic lesion with non-dural origin. D: Postoperative 4 months later, MRI shows no 
enhancing lesion on the right temporal lobe.
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Pathologically, tumors showed a patternless arrangement. 
Both the hypocellular area and the hypercellular area appeared. 
The hyalinized band divided the boundary between hypocel-
lular and hypercellular areas. It was surrounded by thin walled 
staghorn-like vasculatures (Fig. 2A). Other portions consist-
ed of tissues arranged very tightly which meant solid portion, 
which had more cellularity and much more dense structures. 
In random arrangement, stromal surrounding cells were much 
less while mitosis and necrosis were more common. Mitosis 
exceeded 70 in 10 high power fields (Fig. 2B). Immunohisto-
chemistry showed STAT6 expression restricted in the nucleus 
(Fig. 2C). Anaplastic solitary fibrous tumor/hemangiopericy-
toma with high mitotic index was diagnosed. Postoperative ra-
diotherapy of 5,000 cGy was done. Postoperative 4 months lat-
er, the patient was recovered to alert mental state. Brain MRI 
showed no recurred lesion (Fig. 1D). 

DISCUSSION

Although soft tissue pathologists have diagnosed heman-
giopericytoma within the spectrum of solitary fibrous tumors, 
neuropathologists have suggested retained term of hemangio-
pericytoma due to distinct clinicopathologic correlations such 
as high recurrence rate and high systemic metastatic proba-
bility. However, both solitary fibrous tumors and hemangio-
pericytomas share inversion at 12q13 fused with NAB2 and 
STAT6 genes. Immunohistochemistry can be performed to 
direct STAT6 nuclear expression. Thus, solitary fibrous tumors 
and hemangiopericytomas are found genetically identical. 
For this reason, the 2016 WHO CNS classification established 
a combined term of solitary fibrous tumor/hemangiopericy-
toma with a three-tiered system [4]. Grade I tumors consider 
benign previously diagnosed as solitary fibrous tumor while 
grade II and III tumors consider malignant previously diag-
nosed as hemangiopericytoma. Hemangiopericytomas are 
subclassified as grade II or III depending on mitosis. Solitary 
fibrous tumor/hemangiopericytoma has two distinct mor-
phological phenotypes. The classic solitary fibrous tumor phe-

notype is characterized by the combination of hypocellular 
and hypercellular areas separated by thick hyalinized bands 
an. It contains thin-walled branching staghorn vessels. Mitoses 
area is generally scarce. However, the classic hemangiopericy-
toma phenotype shows high cellularity and a rich network of 
reticulin fibers. Mitotic activity and necrosis are often present. 
Mitotic count is an independent prognostic factor. This case 
showed high mitotic index.

Hemangiopericytomas are thought to grow on blood ves-
sels and arise pericytes around the capillary [1]. Most heman-
giopericytomas are located in the supratentorial area. They 
are dural based lesion adjacent to falx, tentorium, dural sinus, 
and skull base [2]. Their radiologic features are similar to me-
ningioma. Different from meningioma, hemangiopericytomas 
do not show calcifications or hyperostosis of the skull. Unusu-
ally, the tumor can be located in lateral ventricle, pineal lesion, 
and intraparenchymal area [5]. Radiologic findings of this 
case were subcortically located, heterogeneously enhanced, 
and relatively well-circumscribed mass with perilesional ede-
ma which resembled high grade glioma or metastasis. One 
postulation of intraparenchymal hemangiopericytoma ex-
plained that blood vessels in subarachnoid space adjacent syl-
vian fissure could be the origin of intraparenchymal heman-
giopericytoma. This lesion mimics an intraparenchymal 
meningioma without dural attachment. Intraparenchymal 
meningioma is believed to arise from ectopic meningothelial 
cells within the stroma of the pia-arachnoid that invest per-
forating blood vessels. This case was also located in the sylvi-
an fissure related to the middle cerebral artery vessels.

Intracranial hemorrhages including intracerebral, subdural, 
and subarachnoid hemorrhage have been rarely reported [3]. 
Histopathologic examination showed that 23.4% of heman-
giopericytomas had microscopically intratumoral hemor-
rhage [5]. Although these bleeding cannot be explained clear-
ly, known hypotheses include erosion, distortion, and distension 
of fragile and immature blood vessels by tumor growth, vas-
cular distribution and structural changes of tumor common-
ly known as staghorn-like vasculatures, and vascular occlu-

Fig. 2. Pathologic findings of anaplastic solitary fibrous tumor/hemangiopericytoma. Hypocellular and hypercellular areas are divided by hy-
alinized band with staghorn-like vasculatures (hematoxylin and eosin staining, original magnification ×100) (A). They show high mitotic index 
with 70/10 high power fields (red arrows: mitoses, hematoxylin and eosin staining, original magnification ×400) (B) and immunopositivity for 
STAT6 (immunohistochemistry, original magnification ×400) (C).
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sion and necrosis due to endothelial proliferation. As for cause 
of hemorrhage in this case, high mitotic index meant rapid 
tumor growth might have caused fragile and immature vessels 
within hypervascular tumor. Additionally, he had uncontrolled 
hypertension as an underlying disease.

Radical resection through current surgery is the main treat-
ment for hemangiopericytomas [2]. In addition, high recur-
rence rate and high metastasis potential necessitate long-term 
clinical and radiologic follow-up. Radiotherapy is known to 
improve progression free survival. Postoperative radiotherapy 
is generally recommended to reduce the risk of local recur-
rence and delay recurrence. The recurrence rate of hemangio-
pericytoma is reported to be 50% to 80%. The average time to 
recurrence is 39 months (3.2 years). Metastases are reported 
in 14% to 30% of cases. Main metastases sites are bone, lung, 
liver, rib, and neck. The mean time to metastasis was 79.2 
months from the initial diagnosis.

In conclusion, we report an unusual case of intraparenchymal 
solitary fibrous tumor/hemangiopericytoma with high mitot-
ic index and acute massive hemorrhage. Rapid tumor growth 

of hypervascular tumor might have a chance of bleeding.
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