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Cerebellar hemangioblastoma mimicking an aneurysm:
A case report and literature review
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Abstract. Hemangioblastomas (HBMs) are highly vascular
tumors of the central nervous system. Sporadic HBMs are
nearly always solitary, and solitary HBMs are similar to
intracranial arteriovenous malformations due to their highly
vascular characteristics. However, to the best of our knowledge,
cases of HBM in the cerebellum mimicking an aneurysm have
never been reported in the literature. The present study reports a
case of an HBM on the right cerebellar hemisphere mimicking
an aneurysm, which originated from the right posterior inferior
cerebellar artery, as determined using magnetic resonance
angiography and digital subtraction angiography. The patient
was admitted the Department of Neurosurgery at the Tsinghua
University Yuquan Hospital (Beijing, China) in January 2015
due to a 4-year history of intermittent headaches. The diagnosis
of an HBM was determined during surgery and the tumor was
totally resected by changing the operation technique, with
no complications. In conclusion, it is difficult to distinguish
between HBMs and intracranial vascular diseases, particularly
aneurysms. Surgeons should consider the possibility carefully
prior to surgery and careful prepare for each eventuality.

Introduction

Hemangioblastomas (HBMs) are highly vascular tumors of the
central nervous system, which represent 1.5-2.5% of all intra-
cranial tumors (1). HBMs may occur sporadically in the central
nervous system or in association with von Hippel-Lindau
disease (2). Morphologically, HBMs appear as solid,
solid-cystic or mainly cystic with a small mural, vascularized
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nidus. Sporadic HBMs are nearly always solitary, due to their
highly vascular nature. The characteristics of solid variants
of HBMs, including a clear vascular blush, multiple feeding
vessels and draining veins on digital subtraction angiography
(DSA) (3), are similar to intracranial arteriovenous malforma-
tions (AVMs) (4,5), and to the best of our knowledge, a case
of an HBM in the cerebellum mimicking an aneurysm have
never been reported in the literature. The present study reports
a case of a cerebellar HBM mimicking an aneurysm that was
treated via surgical resection. The patient provided written
informed consent for publication of this case report and any
accompanying images.

Case report

A 52-year-old man presented with a 4-year history of intermit-
tent headaches at the Tsinghua University Yuquan Hospital
(Beijing, China) in January 2015. No other nervous system
deficits were found. Brain computed tomography (Fig. 1)
and magnetic resonance imaging (MRI) (Fig. 2) revealed
a 0.9x0.9-cm mass on the right cerebellar hemisphere and
showed significant contrast enhancement. MR angiography
demonstrated a significant vascular blush supplied from the
right posterior inferior cerebellar artery (PICA) (Fig. 3).
All these results were consistent with an aneurysm. Lateral
vertebral artery DSA then showed a highly vascular tumor
nodule supplied by the right PICA (Fig. 4), so a diagnosis of an
aneurysm originating from the PICA was considered.

The patient was scheduled to undergo a suboccipital
retrosigmoid craniotomy, however, during the procedure the
suspected aneurysm was found to be an HBM and the surgical
strategy was changed. A total resection of the tumor was
performed without any complications. The tumor was patho-
logically confirmed as HBM due to the results of a histological
examination of the excised mass. Briefly, resected tissues
were fixed in formalin, parrafin-embedded and cut into 4-ym
sections, prior to staining with hematoxylin and eosin and
visualization under a light microscope. The histopathological
analysis revealed that the tumor was composed of stromal cells
and abundant vascular endothelial cells (Fig. 5). Follow-up
MRI performed at 1 and 6 months post-surgery showed no
evidence of recurrence.
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Figure 1. Contrast-enhanced computed tomography revealing a homoge-
neous mass on the right cerebellar hemisphere.

Figure 2. Contrast enhanced magnetic resonance imaging scan showing a
mass on the right cerebellar hemisphere.

Figure 3. Magnetic resonance angiography demonstrating significant vas-
cular blush supplied mostly from the right posterior inferior cerebellar artery.

Discussion

According to the World Health Organization (6), HBMs are
classified as grade I tumors, with a highly vascularized solid
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Figure 4. Vertebral artery digital subtraction angiography showing a highly
vascular tumor nodule supplied by the right posterior inferior cerebellar
artery.

Figure 5. Hematoxylin and eosin staining of the resected mass revealing that
the hemangioblastoma was composed of stromal cells and abundant vascular
endothelial cells (magnification, x100).

tumor component. The tumors mainly occur in the cerebellar
hemisphere, spinal cord and brain stem (7), but are rarely
found in the supratentorial region (8) due to its high degree
of vascularity. HBMs are easily misdiagnosed as AVMs or
intracranial aneurysms.

HBMs that appear as mainly cystic with a small nodule are
diagnosed easily due to their typical imaging characteristic.
However, solid HBMs present as round-shaped masses, which
are iso- or hypodense on T1-weighted images and hyperdense
on T2-weighted images, together with a significant contrast
enhancement pattern. Serpiginous flow voids are found on
T1- and T2-weighted images, which are characteristic of solid
HBMs (9). It is crucial to form a differential diagnosis between
solid HBM and vascular diseases pre-operatively, particularly
between AVM and aneurysm. An AVM nidus presents as a
dense vascular network similar to an HBM nodule. However,
HBMs may cause mass effects, which leads to neurological
symptoms. Moreover, HBMs present with a microvascular
structure that is similar to a normal capillary bed, whereas
an AVM nidus is formed from altered vessels with no actual
capillary bed (10). HBMs may coexist with intracranial aneu-
rysms due to hemodynamic stress mechanisms. Therefore,
an intracranial aneurysm should also be considered when
hemorrhage caused by HBM occurs (11). DSA is necessary for
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the differential diagnosis of HBM, since it permits the iden-
tification of the feeding artery and enlargement of draining
veins (12). As was shown in the present case, the characteris-
tics on DSA are similar to an aneurysm originating from the
PICA, therefore, a tumor may wrongly be considered as an
aneurysm prior to surgery.

Surgical resection is the major treatment for HBMs
due to their benign features. However, surgical treatment is
often challenging, particularly for solid tumors with a highly
vascularized nature, and the mortality associated with the
biopsy or removal of a solid HBM is high. Therefore, internal
decompression and any attempt at biopsy or partial resection
should be avoided (13). With the progression of microsurgical
techniques, it is now feasible to remove these tumors totally (3).
The successful resection of a solid HBM should follow the
principles of an AVM dissection. This means that feeding
arteries should be identified and blocked first, followed by
tumor dissection and occlusion of the draining veins. As the
premature obliteration of the venous drainage can result in
terminal intraoperative swelling and hemorrhage, a circumfer-
ential dissection with devascularization and en bloc removal
is favored whenever possible in solid tumors. Importantly,
all surgical instruments, including those for the alternative
procedure, should be made ready pre-operatively. The surgical
strategy should then be changed when the misdiagnosis is
identified intraoperatively.

Debate remains over whether the pre-operative embolization
of an HBM should be performed. It has been suggested that the
pre-operative embolization of an HBM can facilitate surgical
removal and allow complete tumor resection by significantly
reducing the tumor blood supply (14), controlling the inacces-
sible artery supply and reducing the vascularity of the tumor (15).
Occasionally, pre-operative embolization may significantly
avoid profuse intraoperative bleeding. However, it has also been
reported that pre-operative embolization using particles has a
high risk for acute tumor bleeding and mortality (16). In our
opinion, the pre-operative embolization of HBM can reduce the
risk of intraoperative bleeding and shorten the surgical duration,
which may result in the improved success of a tumor resection
and reduced surgical complications.

The effectiveness of radiotherapy or chemotherapy in
HBM has been questioned (17-19). Although certain studies
have demonstrated that pre-operative radiotherapy can control
local tumor progression and finally facilitate complete and
safe tumor removal (4,20), the long-term results of radiosur-
gery require confirmation (18). Therefore, we believe that
radiotherapy or chemotherapy should only be used for residual
or recurrent tumors post-operatively.

Solid HBMs are easily misdiagnosed as AVMs or
intracranial aneurysms due to their high degree of vascularity.
DSA is necessary to make the differential diagnosis and
microsurgical resection is the treatment of choice due to the
benign features of the disease. Pre-operative embolization can
increase the surgical effectiveness and reduce the complica-
tions. Assistant therapies should only be used for residual or
recurrent tumors after microsurgery.

In conclusion, the present study described the case of a
52-year-old male patient who presented with HBM mimicking
an aneurysm on DSA preoperatively, which was confirmed
as HBM during surgery via a histopathological analysis. The
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tumor was totally resected according to the principles of an
AVM dissection, and no recurrence was found in follow-up
MRI. This case demonstrates that HBM may be easily misdi-
agnosed as an aneurysm.
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