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Introduction

Hemangioblastomas are benignWorld Health Organization
(WHO) grade I tumors that have been classified under the
category of other neoplasms related to the meninges in the
fourth edition of WHO classification of the central nervous
system (CNS) tumors with an uncertain origin.1 They
account for 1.5 to 2.5% of all intracranial neoplasms and 7
to 12% of posterior fossa tumors in adults, with 85%
occurring in the cerebellum, including the cerebellar hemi-
spheres and the vermis. They may occur either in sporadic
forms or in association with von Hippel–Lindau (VHL)
syndrome, to which only 5 to 30% of all cerebellar heman-
gioblastomas are attributed.2 Most hemangioblastomas
occur in young adults of 20 to 40 years of age. However,
in children, these tumors are extremely rare, with an
incidence of less than 1 per million and accounting for
much less than 0.5% of all pediatric brain tumors.3 In this

report, we present a rare case of a 13-year-old girl with
solid hemangioblastoma in cerebellar vermis without VHL
syndrome.

Case Report

A 13-year-old girl presented with a 5-day history of vertigo,
headache, nausea, vomiting, and loss of balance without
apparent inducement. Physical examination revealed gait
ataxia with consciousness. She had weakness in the limbs
of power grade III. The physiological reflexeswere normal and
the pathological reflexeswere negative. Abdominal screening
by ultrasonography revealed no evidence of primary or
metastatic neoplasm or cysts. The patient did not have vision
change and the eye examination was normal. There was no
family history of VHL syndrome.

A computed tomography (CT) scan revealed a solid isodense
lesion with CT value of 44 HU in the inferior cerebellar vermis
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Abstract Solid hemangioblastomas of cerebellum are extremely rare in children and may be
misdiagnosed as other pediatric intracranial tumors. A 13-year-old girl presented with a
5-day history of cerebellar dysfunction without apparent inducement. A computed
tomography scan revealed a well-defined solid isodense lesion in the inferior aspect of
the cerebellar vermis with intense homogeneous enhancement. Magnetic resonance
imaging demonstrated a well-circumscribed solidly enhancing mass with serpentine
signal voids in the periphery. Histopathology revealed a hemangioblastoma after
surgical excision. This case draws our attention to a differential diagnosis of hemangio-
blastomas in children when a solid tumor is found in the cerebellum with hyper-
vascularity and intense enhancement.
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(►Fig. 1A). The lesion was well defined and measured approxi-
mately 27 mm � 19 mm � 18 mmwith intensehomogeneous
enhancement (►Fig. 1B). The fourthventricle and supratentorial
ventricleswere enlarged, indicating hydrocephalus due to outlet
obstruction of the fourth ventricle. Computed tomography
angiography (CTA) showed that the lesion was associated with
enlarged feeding arteries originating from the right posterior
inferior cerebellar artery (►Fig. 1C and D).

Magnetic resonance imaging (MRI) demonstrated a
well-circumscribed oval mass in the inferior cerebellar
vermis, measuring 28 mm � 25 mm � 19 mm. The lesion
was isointense onT1-weighted images and hyperintense on
T2-weighted and fluid-attenuated inversion recovery
(FLAIR) images (►Fig. 2A–D). The internal and peripheral
serpentine signal voids were seen on T2-weighted and
FLAIR images, suggestive of hypervascularity. After the
administration of gadolinium-based contrast medium,
the lesion showed prominent enhancement (►Fig. 2E–F).
Mass effect with obstructive hydrocephalus was evident.

The patient underwent a suboccipital craniotomy for resec-
tionof the tumor. AY-shapeddural incisionwas created to access
the mass. There was an increased size of the posterior fossa as
well as the intracranial pressure. The tumor was located in the

inferior cerebellar vermis, protruding into the inferior aspect of
the fourth ventricle, and it was closely adhered to the medulla
oblongata. The fourth ventricle was enlarged and deformed,
accounting for the apparent cystic component seen on the
preoperative images. There was no tumor capsule or a clear
marginwith the surrounding tissues. The tumor was red, fleshy,
and extremely vascular with multiple prominent feeding arter-
ies and draining veins which were located in the back of the
tumor. Finally, a gross total resection of the tumor was achieved
under microscope. The tumor was solid without cystic content,
measuring �30 mm � 30 mm � 30 mm.

Histological examination of the tissue revealed proliferat-
ing blood vessels with stromal cells which were medium in
size and characterized by large nuclei and abundant partly
vacuolated cytoplasm. No atypical cells were seen (►Fig. 3A).
Immunohistochemical staining showed that blood vessel
endothelium was positive for CD31 and CD34 (►Fig. 3B).
The stromal cells were immunopositive for glial fibrillary
acidic protein and neuron-specific enolase. These histopath-
ological findings were consistent with a diagnosis of heman-
gioblastoma (WHO grade I).

The postoperative MRI of the brain in 1 week revealed a
complete gross resection without any residual tumor

Fig. 1 CTscan images of the brain showing a solid hemangioblastoma in the inferior cerebellar vermis. (A) An axial unenhanced CT image shows a
well-defined, isodense, solid lesion in the inferior cerebellar vermis. (B) An axial enhanced CT image demonstrates intense homogeneous
enhancement of the mass. (C) A CTA volume-rendered image and (D) maximum intensity projection show the lesion with enlarged feeding
arteries, with the white arrow pointing at the right posterior inferior cerebellar artery.
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(►Fig. 4A–D). The clinical symptoms of the patient had
resolved at 1-year follow-up.

Discussion

In this report, we presented the imaging features of an
extremely rare tumor in the young pediatric population
that could be mistaken for other pediatric intracranial
tumors.

Hemangioblastomas are uncommon tumors of young
adults, but unlike in patients with sporadic disease, when
associated with VHL syndrome, they may occur at a
younger age.2 Although cases of hemangioblastomas are
reported in children, these are relatively uncommon.4,5

Unfortunately, no details of the imaging features were
described in these cases. As a result, hemangioblastomas
may not be initially considered in children presenting with
CNS tumors.

Fig. 2 MR images of the brain showing a solid hemangioblastoma in the inferior cerebellar vermis. (A) An axial T1-weighted image shows a well-
circumscribed isointense solid lesion in the inferior cerebellar vermis. (B) An axial T2-weighted image, (C) an axial FLAIR image, and (D) a sagittal
T2-weighted image show a hyperintense lesion with internal and peripheral serpentine signal voids on precontrast MR images (arrows pointing at
the signal voids). (E) An axial gadolinium-enhanced image and (F) a coronal gadolinium-enhanced image show intense enhancement. Note the
presence of obstructive hydrocephalus.
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The clinical presentation of hemangioblastomas usually
depends on the anatomical location as well as size of tumor
within the CNS. When located in cerebellum, patients may
present with signs of cerebellar dysfunction, such as ataxia
and discoordination, or with symptoms of increased intra-
cranial pressure due to obstructive hydrocephalus, including
headache, nausea, vomiting, and dizziness.6 The most com-

mon location for hemangioblastoma is the cerebellum, al-
though other unusual locations have also been reported.7,8

According to an analysis of MRI manifestations of 18
surgically verified posterior fossa hemangioblastomas, these
tumors may appear as a cyst with a small enhancing mural
nodule, a solid lesion without a cystic component, or a solid
lesion with one or more intratumoral cysts.9 A cyst with a

Fig. 3 Histology and immunohistochemistry of a solid hemangioblastoma. (A) A histological picture (H-E,�400), showing numerous stromal cells
with clear and partly vacuolated cytoplasms and intermingled capillary vessels. No atypical cells were seen in sections examined. (B) An
immunohistochemical picture (CD34 staining, �100) showing positive stain for CD34.

Fig. 4 MR images of the brain 1 week after resection of the tumor. (A) An axial T1-weighted image, (B) an axial T2-weighted image, (C) an axial
gadolinium-enhanced image, and (D) a sagittal gadolinium-enhanced image show the total surgical resection of the mass without residual tumor.
Note the fourth ventricle remains slightly enlarged.
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small enhancing mural nodule is the most common presen-
tation and solid tumors are relatively uncommon. However,
solid hemangioblastomas represent a surgical challenge due
to their hypervascularity and their frequent location in
functionally important regions of the CNS.10 It is therefore
vitally important and necessary to obtain as much detailed
information of a solid hemangioblastoma as possible, espe-
cially for children.

Histopathologically, solid hemangioblastomas are com-
posed of proliferating blood vessels intermingled with
stromal cells which are characterized by large nuclei and
vacuolated cytoplasm.11 Radiologically, solid hemangio-
blastomas can be characterized properly and noninvasively
by neuroimaging techniques such as CT andMRI. At CT scan,
these tumors are well-defined solid isodense masses with
prominent, nearly homogeneous enhancement. CTA recon-
struction can show multiple serpentine vessels, a finding
that reflects rich tumor vascularization, which may be
useful in surgical planning to avoid intraoperative bleeding
and complications. OnMRI, these tumors are often hypo- to
isointense on T1-weighted images and hyperintense on T2-
weighted and FLAIR images, with intense enhancement
after contrast administration. The feeding or draining ves-
sels in the periphery of the mass may appear as serpentine
signal voids, which is an MR characteristic of solid heman-
gioblastomas. Our case is a solid hemangioblastoma located
in the inferior cerebellar vermis in a child. The radiographic
features of our case correlate closely with the morphologi-
cal features of the tumors observed during surgical and
histopathological examination.

Radiologically, hemangioblastomas can sometimes be mis-
taken formeningiomas. CTAandMRI canbe of considerablehelp
in identifying vascular anatomy of solid hemangioblastoma,
providing an important differentiating factor. Other possible
differential diagnostic considerations include medulloblastoma,
ependymoma, and arteriovenous malformation (AVM). Medul-
loblastoma, typically derived from the roof of the fourth ventri-
cle, accounts for 35 to 40% of all posterior fossa tumors in
children with peak occurrence at 4–8 years old. It appears
hyperdense relative to brain on CT and heterogeneous signal
intensity on T2-weighted images, but without serpentine signal
voidswithin or in the peripheral of the tumor. The enhancement
of medulloblastomas may not be as prominent as that of
hemangioblastomas. Also, discovery of leptomeningeal or cere-
brospinal fluid dissemination of medulloblastomas is helpful in
distinguishing the two.12 Ependymoma is the third most com-
mon posterior fossa tumor in children. Approximately 70% of
intracranial ependymomas are infratentorial and arise from
ependymal cells lining the floor of the fourth ventricle and
foramen of Luschka.12 Inside the tumors, calcifications and areas
of cystic degeneration can be seen, therefore producing hetero-
geneous enhancing patterns. There are no serpentine signal
voids in ependymomas. AVMs are uncommon vascular abnor-
malities in children (1.4–2.8%) and 90% of all AVMs are supra-
tentorial.13 Thus, infratentorial AVMs of children are even more
uncommon. The lesions are irregular with calcification or
hemorrhage on CT, and enhancement after contrast administra-
tion; MRI shows an inhomogeneous signal void on T1- and T2-

weighted images indicatingdilated feeding arteries andmultiple
draining veins, commonly with hemosiderin suggesting prior
hemorrhage.14 In addition, the focal atrophy in the vicinity of the
AVMs is frequently noted15 due to ischemia as a result of
arteriovenous shunting.

In summary, although solid hemangioblastomas are
rare, especially in children, they constitute an important
clinical entity because the morbidity and mortality associ-
ated with them can be reduced significantly if diagnosed
and treated timely and appropriately.16 This case draws our
attention to a differential diagnosis of solid hemangioblas-
tomas in children when a solid tumor located in the
cerebellum is associated with hypervascularity and intense
enhancement. The highly vascular nature of the lesions
discourages biopsy of the tumor due to the risk of hemor-
rhage. Imaging alone is usually necessary and sufficient to
confirm the diagnosis of hemangioblastoma. CT and MRI
can provide detailed information of the tumor as well as
adjacent structures, which is of great significance for
choosing the proper surgical approach and assessing the
risks and prognosis of treatment.
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