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Abstract

Background: Hemangioblastomas are benign vascular tumors with 
large majority of them arising within the cerebellum and produce the 
neurologic manifestations. They can appear either sporadically or due 
to an association with von Hippel-Lindau (VHL) disease. This study 
was done with the aim of knowing the current spectrum of incidence, 
varied locations, age and gender distribution in hemangioblastomas 
and their association with von-Hippel-Lindau (VHL) disease. Methods: 
A 5 year retrospective study was conducted in the Department 
of Neuropathology, Institute of Neurosurgery from January 2014 
to December 2018 and histopathologically confirmed cases of 
Hemangioblastomas were compiled. Results: A total of 20 cases of 
hemangioblastomas were identified during the study, all of which were 
histopathologically confirmed. Among them 18 were intracranial and 2 
were spinal hemangioblastoma. The most common age group affected 
in sporadic cases were 41–50 years (7 cases) and in VHL associated 
case was 11–20 years (1 case). Cerebellar location was the commonest 
seen in 13 cases (65%), followed by medullary, cerebellopontine angle, 
parieto occipital and cervical spine in decreasing order of frequency. 
Male predominance was seen unlike previous studies. Conclusion: 
The current spectrum of cases of hemangioblastomas with respect to 
incidence, various locations encountered, age and gender distribution 
were seen. The nature of presentation of paediatric hemangioblastomas 
is different, genetic heterogenicity and association with VHL has to 
be ruled out. Histological subtyping of the hemangioblastomas is 
necessary, after ruling out the differentials. Proper follow-up of the 
cases of hemangioblastomas are needed to look for recurrence.
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Introduction

Hemangioblastomas are benign vascular neoplasms 
that belongs to WHO grade I constituting roughly 

2% of intracranial neoplasms and 2 to 10% of 
primary spinal cord neoplasms.1 It frequently 
arises below the tentorium, predominantly in 
the cerebellar hemispheres (upto 76%), near 
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brainstem or along the spinal cord.2,3 They can 
appear either sporadically (57–75%) or due to 
an association with von Hippel–Lindau (VHL) 
disease (20–43%).3 Von Hippel–Lindau (VHL) 
syndrome is a rare autosomal dominant condition 
caused by deletion or point mutations in a tumor 
suppressor gene. Those who inherit a mutated 
gene are at greatly increased risk for retinal 
hemangioblastoma; cerebellar hemangioblastoma; 
phaeochromocytoma; pancreatic and renal 
cysts; spinal hemangioblastoma; renal cell 
carcinoma; hemangiomas of adrenal liver and 
lungs; endolymphatic sac tumors and papillary 
cystadenoma of epididymis or broad ligament.4–6 

Up to 50% of patients in VHL families show only 
one manifestation of the syndrome.7,8

Materials and Methods

A 5 year retrospective study was conducted in 
the Department of Neuropathology, Institute of 

Neurosurgery from January 2014 to December 
2018 and histopathologically con rmed cases 
of Hemangioblastomas were compiled. Clinical 
details of the cases were retrieved from medical 
records.

Results

A total of 20 cases of hemangioblastoma were 
identi ed during the study all of which were 
histopathologically con rmed. All were single 
lesions. The commonest age group affected is 
between 41 to 50 years: 7 cases (35%), followed 
by 31 to 40 years: 5 cases (25%), whereas in 
hemangioblastomas associated with VHL 
syndrome the age group affected is between 11 to 
20 years (1 case). The youngest age documented is 
13 years which was associated with VHL and the 
eldest age documented is 55 years. Male to female 
ratio of 1.5:1, Males were predominantly affected 
compared to females (Graph 1).
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Graph 1: Age and Gender distribution in hemangioblastoma.

Among the 20 cases, 18 cases (90%) were 
intracranial and 2 cases (10%) were spinal 
hemangioblastomas. The various locations of the 

intracranial hemangioblastomas as per MRI are 
depicted in (Graph 2) with cerebellum being the 
commonest location.
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Paediatric Hemangioblastoma an Association 
with VHL to Think about

A 13 year old female presented with complaints 
of left sided headache for 2 months. Headache 
was gradually progressive in nature associated 
with vomiting. Family history revealed that 
her mother was operated twice for bilateral 
cerebellar hemangioblastoma in 2001 and 2008 
respectively and was diagnosed to be a case of 
Von Hippel-Lindau syndrome. Her maternal aunt 
and grandmother were also having cerebellar 
hemangioblastoma. Her physical examination was 
normal. Cerebellar functions were intact. Her blood 
investigations were normal. 

Investigations: Contrast enhanced MRI of brain 
was done and it showed a well dened T2 hyper, 
FLAIR suppressed 5*3.6*3.3cm cystic lesion with 
intensely enhancing T2 hypointense mural nodule 
of 1.2*1 cm in left cerebellum with the possibility of 
left cerebellar hemangioblastoma with obstructive 

hydrocephalus [Fig. 1]. Clinically patient was 
diagnosed to have cerebellar hemangioblastoma. 
Right ventriculoperitoneal shunt was kept during 
admission. 

Procedure Done: Left suboccipitalcraniectomy and 
excision of mural nodule and evacuation of the 
cyst was done. Per operatively the cerebellum was 
bulging, pulsatile and straw colour cyst uid with 
bluish grey mural nodule within the cyst wall was 
seen. The tissue was received and xed in 10% 
buffered formalin. 

Histopathological Examination: It showed portion 
of brain parenchyma with an adjacent neoplasm 
composed of numerous blood vessels of varying 
sizes [Fig. 2]. Intervening stromal cells are oval 
to spindle with hyperchromatic nuclei and scant 
to moderate eosinophilic to foamy cytoplasm. 
Extensive areas of haemorrhage and focal 
necrosis were also seen. A diagnosis of cerebellar 
hemangioblastoma was made.

Site of Hemangioblastomas
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Graph 2: Site of Hemangioblastomas in our study population.

Fig. 1: (A) & (B) Contrast enhanced MRI shows a cystic lesion 
with intensely enhancing mural nodule in left cerebellum.

Fig. 2: A) Cerebellar hemangioblastoma (H & E * 10) composed 
of numerous blood vessels of varying sizes. 2B), 2C) and 2D) 
Stromal cells seen between the vascular arcades (H & E * 40).
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Discussion

The incidence of hemangioblastomas among the 
primary intracranial tumors in our study is 0.64%, 
which is lower than the incidence observed in 
national and international data as per review of 
literature.9–12 Among the primary spinal tumors 
the incidence of hemangioblastomas observed 
in our study is 2.6%, which is corresponding 
with the incidence observed in literature.13–15

(Graph 3, Graph 4) Most common location of 
hemangioblastomas in our study is cerebellum 
(65%), followed by medullary (brainstem), 
cerebellopontine angle, cervical spine and parieto 
occipital region. The incidence in sporadic cases 

is increasing with age and peaks at 41–50 years 
which is earlier compared to the SEER based 
analysis16 and in case associated with VHL the age 
of onset is much earlier between 10–20 years. The 
male to female ratio in our study is 1.5:1 (12 male 
cases and 8 female cases) which is corresponding 
with the observations made in literature.12,16 But in 
the literature, there are also studies that showed 
equal risk in male and female17 or moderate male 
preponderance.9,11,18 In our study there is striking 
male predominance.

During our observation we found only one case of 
paediatric hemangioblastoma and it was associated 
with VHL. Hence paediatric hemangioblastomas 
constituted 5% of our study population.

Table 1: Parameters Compared

Parameters Compared Conway JE et al. Chawhan SM et al. Our Study

1. Incidence (Intracranial 
Hemangioblastmas)

– 1.62% 0.64%

2. Location – Cerebellum (82%) Cerebellum (65%)

3. Male To Female Ratio 1.11:1 1.75:1 1.5:1

4. Sporadic Cases 62% 100% 95%

5. Syndromic Association 38% Nil 5%

6. Histopathology Variant 
Commonly Encountered

– Cellular Variant Reticular Variant

7. Spinal Hemangioblastomas 25% 9% 2.6%

Primary CNS Tumors Hemangioblastoma

0.64% of Cases

Graph 3: Incidence of hemangioblastomas among Primary CNS 
tumors.

Primary Spinal Tumors Hemangioblastoma

2.66% of Cases

Graph 4: Incidence of hemangioblastomas among Primary 
spinal tumors.

Differntials and Importance of Histological 
Subtypes19–25

Among the histological subtypes of cellular and 
reticular variant, 18 cases (90%) in our study 
falls under the reticular variant and 2 cases 

(10%) were mixed subtypes. The importance of 
histological subtyping is that, in literature it was 
found to correlate positively with the probability 
of haemangioblastoma recurrence, with a 25% 
recurrence rate in cellular subtype and an 8% 
recurrence rate in reticular subtype.26
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Treatment for hemangioblastoma is mainly 
surgical excision. Stereotactic radiosurgery for 
hemangioblastomasresults in a high local control 
rate in CNS HBs with acceptable levels of radiation-
induced complications.27 Principally, stereotactic 
radiosurgery can be used for surgically inaccessible 
or multiple cranial and spinal tumors.28

VHL patients with CNS HBs should undergo 
MRI of the brain and spinal cord at least once 

a year. VHL patients above 10 years old, who 
do not display CNS HBs, should undergo MRI 
screening of their whole neuro-axis every two 
years. An annual ophthalmoscopy should be 
performed to screen for retinal HBs. A yearly 
MRI of the abdomen is recommended to screen 
for renal cell carcinoma, pancreatic lesions, and 
pheochromocytoma.29,30

Table 2: Variant

Variant Differential Diagnosis Histological Feature IHC

1. Cellular Secondary deposits of 
clear cell carcinoma of 
the kidney

Atypia, mitosis and necrosis 
seen in metastatic clear cell 
renal cell carcinoma is lacking 
in hemangioblastomas.

Cytokeratin, Vimentin and 
Epithelial membrane antigen 
(EMA) is positive in renal 
cell carcinoma and is absent 
in hemangioblastomas.

2. Reticular Hemangiopericytoma Cells of hemangiopericytomas 
are homogenous with 
abundant cytoplasm, oval 
nuclei, small nucleoli and 
moderatepleomorphism 
with characteristic staghorn 
vascular pattern lined by flat 
endothelial cells; the cells 
tend to bulge into the vascular 
lumina without bursting 
through endothelium.

Stromal cells are positive 
for S100 and Neural 
specific enolase (NSE) 
which distinguishes 
hemangioblastomas from 
hemangiopericytomas and 
angiomas.

3. Cellular Lipidized angiomatous 
meningioma

Angiomatous meningioma 
have thick walled hyalinised 
vessels and will show sheets of 
meningothelial cells at places.

Stromal cells fail to express 
EMA distinguishing 
hemangioblastomas from 
Lipidized angiomatous 
meningioma.

Conclusion

The current spectrum of hemangioblastoma is that 
apart from presenting as a cerebellar lesion it can 
also present in brainstem, cerebellopontine angle, 
cervical spine, extradural and parieto occipital 
region. It had much earlier presentation when 
associated with VHL, hence any hemangioblastomas 
encountered in paediatric age group mandates a 
workup to rule out other manifestations of VHL 
syndrome. Patient counselling plays a vital role as 
the disease is inherited in an autosomal dominant 
pattern. Hence with proper follow-up of patients 
and screening of the other family members in 
the setting of VHL can reduce the morbidity and 
mortality. Histologically classifying the subtype is 
important in terms of recurrence as said in literature. 
Hence proper diagnosis keeping in mind the current 
spectrum of cases, ruling out the differentials and 
subtyping of the hemangioblastomas is necessary 
for management and follow-up of the patients.
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