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Introduction
Hemangioblastoma is known to be a highly vascu-

lar tumor, however its spontaneous hemorrhagic rate 
was reported to be low [1]. Other rare causes of spon-
taneous hemorrhage on top of tumoral bleed in patient 
with hemangioblastoma include bleeding from aneu-
rysm whether it is flow related or not. Patients with 
hemangioblastoma with flow related aneurysm noted 
in CT or MR angiogram could have higher incidence of 
hemorrhage. We are reporting a case of infratentorial 
hemangioblastoma with hemorrhage possibly from the 
flow related aneurysm.

Case Report
This is a 60-years-old man who developed sud-

den onset headache and giddiness during his sexual 
intercourse. He was brought to our hospital with GCS 
of E2V2M5 on arrival. CT brain was performed and it 
showed a left cerebellar hematoma with extension 
into forth ventricle and gross intraventricular hemato-
ma (IVH) as shown in Figure 1. CT angiogram showed a 
contrast enhancing cystic mass at left cerebellar hemi-
sphere with aneurysm arising from left cortical segment 
of posterior inferior cerebellar artery (PICA) as shown 
in Figure 2.

External ventricular drain was inserted initially with 
expected GCS improved to E3V3M6. CT thorax, abdo-
men and pelvis were performed and no feature of pri-
mary malignancy was noted. Otherwise, he also had 
no other clinical or radiological features of Von Hippel 
Lindau syndrome.

He had a neurological deterioration secondary to 
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signs of brainstem compression. Therefore, posterior 
fossa craniectomy was performed, followed by excision 
of left cerebellar hemangioblastoma and evacuation 
of cerebellar hematoma. Intraoperatively, left cortical 
segment of PICA was explored and multi-lobulated an-
eurysm was clipped. Patient recovered uneventful with 
mild cerebellar signs.

Discussion
Hemangioblastoma was previously known as 

“Lindau’s tumour” [2] it is a relatively common vascular 
central nervous system (CNS) lesion. Sixty-two percent 
of cases are sporadic and 38% manifestedas Von Hip-
pel Lindau syndrome [3] which was previously known 
as Lindau’s disease. Diagnoses of VHL were initially es-
tablished based on the criteria Melmon and Rosen [2] 
described, which was defined as presence of cerebellar 
hemangioblastoma in presence of one of the Lindau’s 
complex (retinal hemangioblastoma, pancreatic cyst, 
renal or epididymal abnormalities). Melmon and Rosen, 
et al. [2] further proposed to enlarge the diagnosis of 
Lindau’s disease to include patients with only a single 
lesion of Lindau Complex, provided documentation of 
a central nervous system hemangioblastoma exists in 

 

Figure 1: CT angiogram (A and B) Showed left cerebellar ring enhancing cystic lesion with PICA feeder. A flow related 
aneurysm is noted from cortical branch of left PICA; (C) Subsequent post-op scan showed aneurysm clipped on axial; (D) 
Sagittal view.

 

Figure 2: Pre-operative MRI brain with contrast which 
showed ring enhancing left cerebellar cystic lesion with 
mural nodule which is typical of hemangioblastoma.
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per year [1]. The average size of the lesion with associ-
ation with hemorrhage was 2.3 cm in the literature re-
view. Hemorrhage could be in the form of parenchymal 
bleed or subarachnoid bleed, and it was also reported 
that isolated intraventricular bleed is exceptional [9]. 
Cervical hemangioblastoma is also a known cause of in-
tracranial subarachnoid hemorrhage apart from brain-
stem hemangioblastoma or associated aneurysm bleed 

at least other family member. Frequency of CNS lesions 
associated with VHL in descending order include cere-
bellar hemangioblastoma, retinal hemangioblastoma, 
spinal hemangioblastoma, brainstem hemangioblasto-
ma, endolymphatic sac tumor (ELST) and supratento-
rial hemangioblastoma [4]. Of note, bilateral ELSTs are 
pathognomonic of VHL [5].

However, the association with cerebral aneurysm 
with hemangioblastoma remains rare with only 15 cas-
es reported. Nine cases were reported to have a flow 
related aneurysm. The possible pathophysiology behind 
the association is secondary to upregulation of type 
1-Matrix Metalloproteinase leading to accelerated en-
zymatic degradation of the extracellular matrix [6]. With 
mutation of VHL gene and presence of hypoxia induced 
factor (HIF), the enhanced expression of vascular endo-
thelial growth factor (VEGF) serves as an angiogenesis 
factor in aneurysm formation [7]. Flow related aneu-
rysms were previously reported as well in association 
with hemangioblastoma regardless of its association 
with VHL. This is likely secondary to increased arterial 
flow to hemangioblastoma [8].

Spontaneous hemorrhagic risk of CNS hemangio-
blastoma was noted to be as low as 0.0024 per person 

Table 1: Reported hemangioblastoma cases with or without flow-related aneurysm.

Authors, Year VHL Location of 
Hemangioblastoma

Flow related 
aneurysm

Bleeding Management

Present No Cerebellum Yes Yes Resection and Clipping
Hai Qian, et al. 2019 [12] No Cerebellum Yes No Resection and Clipping
Zhou, et al. 2018 [13] Yes Cerebellum No No Resection
Lu, et al. 2016 [14] Yes Cerebellum Yes No Conservative
Surico, et al. 2015 [15] No Cerebellum No Yes Endovascular 

(Hemangioblastoma and 
Aneurysm)

Raygor, et al. 2014 [10] Unknown Medullary-cervical 
junction

Yes Yes Resection and Clipping
(Failed endovascular)

Suzuki, et al. 2014 [16] Unknown Cerebellum Yes Yes Endovascular and 
Resection

Seong Eom, et al. 2011 
[11]

No Cerebellum Yes No Endovascular and 
Resection

Sharma, et al. 2006 [6] Yes Cerebellum No No Resection of 
hemangioblastoma (SAH 
bleed was 6 years ago)

Murai, et al. 2006 [17] No Cerebellum No No Resection
Zager, et al. 2002 [18] Yes Cerebellum Yes No Resection and Clipping/

Trapping of aneurysm
Menovsky, et al. 2002 [8] No Cerebellum Yes Yes (5 years 

after aneurysm 
wrapping 
and tumour 
resection)

Resection and Wrapping 
of aneurysm (subsequent 
SAH was not treated)

Guzman and Grady, et 
al.1999 [19]

No Cerebellum Yes Yes Resection and Clipping

Ueno, et al. 1977 [20] No Cerebellum No No Unknown
Yoshii, et al. 1976 [21] Yes Cerebellum No Yes Resection

 

Figure 3: Flow related distal PICA aneurysm.
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According to Table 1 [6,8,10-21] five out of nine 
cases with flow related aneurysm had a hemorrhage. 
Therefore, the estimated bleeding rate with flow relat-
ed aneurysm is approximately 56%. Two out of six cases 
with non-flow related aneurysm suffered subarachnoid 
hemorrhage. Overall, the flow related aneurysm ap-
pears to be associated with higher risk of hemorrhage 
as compared to patients with non-flow related aneu-
rysm. Cause of hemorrhage in our case is more likely to 
be secondary to flow related aneurysm and less likely to 
be hemangioblastoma in view of lower hemorrhagic risk 
from tumor itself. There were 2 reported cases of aneu-
rysm embedded within the tumor capsule [10,11]. Five 
reported cases were confirmed to have VHL syndrome, 
and two of them had flow related aneurysm although 
none of the flow related aneurysm bleed.

Endovascular treatment is known to be an option of 
treatment as sole or adjunctive treatment of heman-
gioblastoma. However, endovascular treatment may be 
limited for cerebellar cases as compared to spinal cord 
cases as it is associated with higher rate of post-emboli-
zation hemorrhage [22,23]. This phenomenon is postu-
lated to be secondary to migrating small particles which 
could lead to capillary hypertension [22]. Furthermore, 
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not show a superior gross total resection of the tumor 
or lesser estimated blood loss or complication accord-
ing to systemic review done by Ampie, et al. [24]. Thus, 
Cornelius, et al. advised embolization of hemangioblas-
toma using glue materials if it has to be performed. In 
this case, we proceeded with surgery with 3 surgical 
goals which were decompression of brainstem, surgical 
resection of hemangioblastoma and clipping of flow re-
lated PICA aneurysm. The patient recovered well with 
no post-operative complication.

We advocate consideration of CT angiogram or MR 
angiogram as a form of screening tool for patient with 
hemangioblastoma, and pre-operative planning should 
not be taken lightly. Digital subtraction angiogram 
should be considered as an important adjunct if flow 
related aneurysm is detected on top of the hemangio-
blastoma. Non flow related aneurysm would need to 
be monitored closely with option of upfront or interval 
treatment. Flow related aneurysm should be clipped or 
embolized either prior or during the surgical excision 
of hemangioblastoma in view of higher inherent risk 
of aneurysm bleed. Having said that, true incidence of 
aneurysm and natural history of flow related aneurysm 
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