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Abstract Hemangiopericytomas are malignant tumors
arising from pericytic cells and account for less than 1% of
all vascular neoplasms. We report a rare case of an extra-
and intracranial dumbbell-shaped hemangiopericytoma
originating from the soft tissue of the neck and penetrating
the skull base with invasion into the posterior cranial fossa.
The 59-year-old female patient presented with a large pul-
sating neck mass and reported weakness, abnormal fatigue
and headache. MRI revealed an inhomogeneously enhanc-
ing tumor and cerebral angiography showed intensive vas-
cularization. Preoperative embolization was performed in
order to decrease the operative blood loss. The tumor was
operated via a far lateral approach through an osteoclastic
suboccipital craniotomy. Total resection of both the intra-
and extracranial part of the neoplasm (grade I by Simpson)
could be achieved. The histopathological analysis revealed
a mesenchymal, hypervascular tumor with the classic stag-

horn vascular pattern. In this article, we discuss the clinical
presentation and multidisciplinary management of heman-
giopericytoma and describe the radiological and pathologi-
cal features of this tumor entity.
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Case report

A 59-year-old female patient was referred for evaluation of
a left suboccipital mass. This slow-growing tumor had been
recognized for the Wrst time 5 years before by the patient
and was under the control of her general practitioner who
regarded this lesion as a lipoma. The patient reported weak-
ness and abnormal fatigue for about one year and increas-
ing headache for several months.

On physical examination a large pulsating tumor could
be easily palpated at the left suboccipital area under the
skin. Auscultation of the tumor revealed a systolic thrill.
There were neither cranial nerve deWcits nor other neuro-
logical symptoms and the neck was free of lymphade-
nopathy.

Magnetic resonance imaging (MRI) demonstrated a lob-
ulated and irregular tumor with its main part in the soft tis-
sue of the neck. It penetrated through the occipital bone and
dura mater (CT not shown) and extended into the posterior
cranial fossa. No dural attachment was observed (Fig. 1).
The intracranial part of the tumor spread to the temporal
bone, the jugular foramen and the carotid canal. Both the
intra- and the extracranial part of the tumor showed a larger
maximum diameter (4 and 7 cm, respectively) than the
osseus defect of the skull base (3 cm). Thus, the tumor rep-
resented the remarkable shape of a dumbbell (Fig. 2a, b).
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Cerebral angiography revealed intensive vascularization
of the tumor by the left occipital artery and muscular
branches of the left vertebral artery. Additional feeders from
the ascending pharyngeal and middle meningeal arteries

were detected. A dense but heterogeneous tumor stain with
a neovascular blush and early venous drainage was
observed (Fig. 3a).

Test occlusion of the left vertebral artery was tolerated.
Preoperative endovascular embolization of the tumor with
particles (300–500 �m) and vortex coils was carried out via
the occipital artery (Fig. 3b).

The patient was operated via a far lateral approach. Fol-
lowing the dissection of the extracranial part of the tumor
an osteoclastic suboccipital craniotomy was performed to
reach the intracranial part of the lesion. The intradural
tumor mass was dissected carefully along its capsule from
the arachnoidea. No inWltration of the caudal cranial nerves
was observed and those parts of the tumor, which were near
the jugular foramen could be removed without endangering
the neighboring nerves. After total resection of both the
intra- and extracranial part of the neoplasm (grade I accord-
ing to the scale proposed by Simpson) plastic closure of the
dura defect was performed with a fascia lata transplant.

The histopathological examination of the surgical speci-
men revealed a mesenchymal tumor demonstrating robust
coexpression of CD 34 and bcl-2 and a proliferative activity
of less than 5% (Ki-67-index). The tumor showed a rich
vascular pattern, constituted by vessels lined with Xat endo-
thelium surrounded by abundant oval to spindle-shaped
pericytic cells of perithelial appearance without mitotic Wgures.

Fig. 1 T2-weighted sagittal MR depicts an inhomogeneous 4 £ 7 cm
neck-mass with prominent internal signal voids. The mass has eroded
the skull and invades the posterior cranial fossa

Fig. 2 a Parasagittal 
T1-weighted image shows a 
strongly but inhomogeneously 
enhancing neck-mass. The neck 
and posterior fossa mass imitates 
the form of a dumbbell. 
b Coronal T1-weighted image 
demonstrates a strongly 
enhancing lobulated neck-mass 
with a dumbbell appearance. 
The tumor invades the posterior 
fossa via an osteolytic defect 
in the skull (CT not shown)

Fig. 3 a Lateral view of left 
external carotid angiogram. In 
the capillary phase dense 
enhancement of both, the extra- 
and intracranial part of the tumor 
is visible. Note the enlarged 
intratumoral vessels correspond-
ing to Xow-voids of MR-images. 
b Lateral view of left external 
carotid angiogram after emboli-
sation of the tumor with particles 
(300–500 �m) and coil occlusion 
of the left occipital artery
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Based on these morphological and immunohistochemical
Wndings the tumor was classiWed as a hemangiopericytoma
(HPC) (Figs. 4, 5).

Postoperative radiation therapy with an overall dose of
54 Gy and single doses of 1.8 Gy was performed. One and a
half year later, follow-up examinations with MRT/CT
showed no evidence of local recurrence or distant metastasis.

Discussion

Hemangiopericytomas are unusual aggressive, hypervascu-
lar neoplasms with sarcomatous characteristics arising from
pericytic cells. The understanding of the pericytes and their

pathology dates back to Rouget, Vimtrup and Krogh [1]
who described amoeboid cells in the perivascular space.
Zimmermann was the Wrst to introduce the term “pericyte”
in 1923 [2]. In 1942, Stout and Murray distinguished the
HPC from other vascular tumors such as glomus tumors or
hemangioblastomas [3]. The clinical and pathological het-
erogeneity of HPC makes a deWnitive diagnosis challeng-
ing. A number of neoplasms may mimic the appearance of
HPC, these include the following: glomus tumor, solitary
Wbrous tumor, leiomyoma, leiomyosarcoma, infantile myo-
Wbroma, infantile Wbrosarcoma, monophasic synovial sar-
coma, mesenchymal chondrosarcoma and myopericytoma.

Intracranial HPC represent less than 1% of intracranial
neoplasms [4–6]. They are to be diVerentiated from menin-
giomas preoperatively because profuse bleeding might
reduce the chance for complete resection. HPC in the neck
is rare and complete resection was reported to be very chal-
lenging [7, 8].

Macroscopically, HPC is described as an irregular lobu-
lated grayish-pink mass with a delicate pseudocapsule.
Lobulation of the tumor is due to retraction of the surface at
the entrance point of vessels. The histopathology of HPC is
characterized by tightly packed cells that grow around ram-
ifying, thin-walled, endothelium-lined vascular channels
ranging from larger sinusoidal spaces to small capillaries.
The classic vascular pattern of HPC has been described as
“staghorn” or “antler-like” in conWguration. There may also
occur perivascular or interstitial hyalinization, myxoid or
cystic changes and, occasionally, lipomatous diVerentiation
[9]. The role of immunohistochemistry in the diagnosis of
HPC is considered as controversial. Lacking a speciWc
marker for HPC, the value of immunohistochemical tech-
niques consists in their capability to exclude other diagnoses.

Fig. 4 Branching so called staghorn or hemangiopericytoma-like ves-
sels are especially prominent in this Weld. Here, the tumor displays a
rather homogenous cellularity (H&E, £200)

Fig. 5 This panel depicts the 
characteristic expression of 
CD34 and bcl-2, the prolifera-
tive activity as shown by the 
expression of Mib1 is below 3%. 
There is no expression of sm-ac-
tin, with tumor vessels acting as 
an internal positive control. 
Immunohistochemical stains 
with hematoxylin counterstain
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In most cases expression of CD34 and bcl-2 is detected. In
addition, focal sm-actin and desmin immunoreactivity may
occasionally be found in HPC tissue.

On CT scans HPC presents as a hyperdense, inhomoge-
neous mass with intensive enhancement after contrast
administration. Although mimicking intracranial menin-
geomas, the dural tail sign is infrequently observed in HPC.
HPC tends to erode bone but reactive hyperostosis or intra-
tumoral calciWcation has never been reported [4, 5, 10].
MRI depicts an inhomogeneous tumor matrix with low to
intermediate T1 and intermediate to high T2 signal intensi-
ties. Prominent internal signal voids and marked gadolin-
ium enhancement are typically found [4, 5, 10]. On
angiography, dual vascularization of the external and inter-
nal carotid and vertebral artery, respectively, is often
encountered [5]. Intensive tumor enhancement by multiple
“corkscrew” feeders was described. In our case hypervas-
cularity, inhomogeneous pooling of contrast agent and
early venous drainage were most prominent.

HPC seems to be an insidious neoplasm with years of
clinical stability and subsequent abrupt enlargement as in
our case and that of others [8]. Although no parameters are
known to predict the biological behavior and clinical
course, a poor prognosis seems to be associated with a large
tumor size and histological characteristics of malignancy
like high cellularity, increased mitotic and proliferative
activity, necrosis and haemorrhage [5, 10, 11].

The options in the management of intracranial HPCs
comprise preoperative embolization, microsurgery, radio-
therapy and gamma-knife surgery. Preoperative emboliza-
tion of the feeding vessels has been reported as a powerful
technique to limit blood loss during open surgery [5, 12].
Careful surgical excision of HPC is the treatment of choice.
Intraoperative control and surgical resection of the tumor is
diYcult due to the high vascularity of HPC or, in addition,
the extra- and intracranial extension as in our case [8].
Despite lacking therapeutic guidelines [5], complete en
bloc resection of the tumor combined with excision of the
contiguous dura mater is recommended. Guthrie et al. [6]
pointed out the role of microsurgical techniques in reducing
surgical complications. In order to decrease the risk of early
recurrence of the tumor, surgery has to be carried out as
radical as possible. Patients with an extended tumor, posi-
tive surgical margins, and histological high-grade lesions
may beneWt from adjuvant external-beam radiation therapy.
A minimum of 50 Gy is recommended to prevent local
recurrence [5, 6, 8, 13]. The value of palliative chemother-
apy for the treatment of metastatic lesions has to be deWned
[5, 14].

Conclusion

HPC of the skull base represents a scarce pathological
entity. The best treatment results for this tumor are
achieved by preoperative embolization, complete en bloc
resection and postoperative radiation therapy with a mini-
mum dose of 50 Gy. Prolonged follow-up of the patients is
strongly recommended because recurrence of the disease
and distant metastases can occur even after years.
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