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Primary glioblastoma of cerebellopontine angle: 
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✩ 

James R. Marak, MBBS 

a , ∗, Shamrendra Narayan, MBBS, MD 

a , Gara Harsha, MBBS 

a , 
Mohammad Kaif, MBBS, MS, Mch 

b 

a Department of Radiodiagnosis, Dr RMLIMS, Lucknow, Uttar Pradesh, 226010, India 
b Department of Neurosurgery, Dr RMLIMS, Lucknow, Uttar Pradesh, 226010, India 

a r t i c l e i n f o 

Article history: 

Received 30 December 2022 

Revised 14 February 2023 

Accepted 18 February 2023 

Available online 23 March 2023 

Keywords: 

Diagnostic radiology 

Neuroradiology 

Oncology 

Neurosurgery 

Gliobastoma 

neurooncology 

a b s t r a c t 

Supratentorial glioblastoma is a common primary intracranial tumor in adults. High-grade 

glioma in cerebellopontine angle (CPA) is rare. We describe a case of adult-type diffuse high- 

grade glioma of CPA in a 49-year-old female that was managed surgically at our institute. 

Glioblastoma is an infiltrating type of glioma (WHO grade 4). MRI helped in characterizing 

the lesion; however, diagnosis was confirmed on histopathology. This report aims at the 

imaging pattern of primary adult-type diffuse high-grade glioma (WHO grade 4) at cerebel- 

lopontine angle. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Most tumors in cerebellopontine angle are located extra-
axially. These are usually acoustic schwannoma or menin-
giomas. Other less common are epidermoid tumors, metas-
tases, and arachnoid cyst. Other literature also describes
gliomas in CP angle. However, high-grade gliomas of CPA are
extremely rare. A lesion arising from brain parenchyma may
become exophytic and manifest in the CPA. Signs and symp-
toms are present due to compression of fifth, seventh, and
eighth cranial nerves and lateral aspect of pons and cerebel-
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lum. It is very crucial for the neurosurgeon to make the differ-
ential diagnosis between theses lesions because their treat-
ment modalities, prognosis, and outcome are different. Since
clinical manifestations are similar in most of these tumors,
hence making an appropriate diagnosis is important for the
management of these tumors. 
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Fig. 1 – Noncontrast CT scan shows hypodense lesion in right cerebellopontine angle (CPA) with areas of hyperdensity, 
suggesting intratumoral bleed (long and short white arrows). 

Fig. 2 – Brain magnetic resonance imaging axial images: (A) the tumor is heterogeneously hypointense on T1-weighted 

sequence with areas of hyperintensity, (B) heterogeneously hyperintense on T2-weighted sequence, (D) blooming on GRE 
sequence, (E) no restriction on diffusion-weighted sequence, (E,F) T1-weighted postgadolinium sequence showing 
heterogeneous contrast enhancement. 
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Fig. 3 – Brain magnetic resonance imaging sagittal, axial, and coronal T2-weighted sequence: (A, B) abutting the dura mater, 
mimicking a meningioma (short black and white arrows), (C, D) tumor in relation to seventh and eighth nerve complex (thin 

and thick long white arrows). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case report 

A 49-year-old lady presented with complaint of headache, gid-
diness, and difficulty in walking for 2 months. She had wors-
ening vomiting and gait ataxia with swaying to right side for
the last 10 days. On physical examination, she was afebrile
with no acute distress. Her vitals were stable. On neurological
examination, she was alert and fully oriented. Her pupils were
equally reacting to light. Cranial examination revealed mini-
mal seventh nerve paresis and reduced hearing on the right
side. Finger to nose examination revealed dysmetria on right
side. Sensory testing was grossly normal. A working diagnosis
of lesion in CPA was made. 

Brain computed tomography revealed heterogeneously hy-
podense lesion noted in right cerebellopontine angle, showing
 

hyperdense areas within of blood attenuation suggesting in-
tratumoral bleed (Hounsfield Unit- 56) ( Fig. 1 ). 

Magnetic resonance imaging demonstrated an ill-defined
infratentorial lesion measuring ∼ 45 × 47 × 31 mm in right
CP angle with broad base on petrous bone. The lesion was in-
filtrating the cerebellum and was separated from the brain
stem. The lesion appeared heterogeneously high signal in-
tensity on T2-weighted MRI with areas of necrosis. It showed
peripheral enhancement of the lesion on gadolinium en-
hanced T1-weighted image. Superimposed foci of blooming
on GRE were noted suggesting intratumoral bleed with no re-
stricted diffusion. Anteromedially, the lesion was compress-
ing and displacing brainstem toward left side. It was effac-
ing the fourth ventricle causing upstream hydrocephalus.
Surrounding edema was also seen ( Figs. 2 and 3 ). For dif-
ferential diagnosis of the lesion, magnetic resonance spec-
troscopy (MRS) was taken, and it demonstrated increase in
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Fig. 4 – Magnetic resonance spectroscopy illustrates increase in choline and creatine peak with increase in choline to 

creatine ratio, decreased N-acetyl aspartate and mildly increased lactate, suggesting high-grade tumor. 

Fig. 5 – Cerebellopontine angle WHO-Grade 4 glioma (glioblastoma): (A) Hematoxylin and eosin (40 ×) staining shows highly 

anaplastic glial cells with nuclear atypia, (B) immunohistochemical analysis (40 ×) reveals positive staining for glial fibrillary 

acid protein (GFAP) in the tumor cells. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

choline to creatine ratio, decrease N-acetyl aspartate and in-
crease choline and creatine peak with mild increase in lac-
tate peak ( Fig. 4 ). The patient underwent near total resec-
tion of the tumor and the specimen sent for histopathologic
examination. 

Histology specimens showed hyperchromatic nuclei and
necrosis, which showed positive staining for glial fibrillary
acid protein (GFAP) in the tumor cells on immunohistochem-
ical analysis ( Fig. 5 ). 

Patient was treated with adjuvant radiotherapy with 60
Gray in 30 fraction at 2Gy/fraction over 6 weeks with concur-
rent temozolamide (75 mg/m 

2 ). 

 

 

 

 

Discussion 

The most common tumor in the CPA is vestibular schwan-
noma, followed by meningioma, epidermoid cyst, remaining
percentage includes different tumors [1] . High-grade glioma
(WHO grade4) is common representing 14.6% of central ner-
vous system (CNS) and 48% of malignant brain tumors. Loca-
tion of glioblastoma in infratentorial location is rare with a
frequency of 1.2%-4% cases [2–4] . Incidence of glioblastoma
is 10 per 10,000 people globally and is mostly found in the
supratentorial region [5] . These tumors are infiltrating, located
in the deep white matter or in deep gray matter, mainly in
cerebral hemispheres. Such lesion in CPA is even rarer [ 6 ,7 ].
These tumors can develop secondary to diffuse astrocytoma
or anaplastic astrocytoma. However, primary glioblastoma can
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also be seen [8] . Primary CPA glioblastomas can be classified
into 2 variants depending on the site of their origin. The first
type of primary glioblastoma is an intra-axial tumor, arising
from cerebellum or brain stem with exophytic component into
the CPA. The second type is an extra-axial CPA glioblastoma.
There have been few cases reported which were arising from
the proximal part of cranial nerve VIII [9] . Primary glioma
in CPA arises from the root entry zone (either the glial seg-
ment or the transition zone) of the cranial nerves in the CPA.
There are 3 distinct histological segments of cranial nerves:
the glial segment, transition zone, and a peripheral segment.
The glial segment is histologically similar to the central ner-
vous system in structure, while peripheral segment structure
to a peripheral nerves. There is a transitional or intermedi-
ate zone in between glial and peripheral segments [ 10 ,11 ]. 
Ten cases of primary glioblastoma in CPA have been reported,
out of which 6 cases were intra-axial tumors arising from
cerebellum or brainstem with exophytic growth into the CPA
and 3 were primary extra-axial CPA glioblastoma [ 7 ,9 ,12–16 ].
In our case, the tumor was separated from the brainstem and
was infiltrating the cerebellum with ill-defined margins. There
is difficulty in preoperative diagnosis of these CPA glioblas-
tomas including our case. These cases can be misdiagnosed
as extra-axial tumors which are more common. The imag-
ing findings in our case suggested meningioma; however, in
addition, MRS differentiated malignant tumor from benign.
Breshears et al. [12] described glioblastoma as peripherally
enhancing cystic mass which was arising from trigeminal
nerve root entry zone. On MRI, the lesion was hyperintense on
T2-weighted image and hypointense on T1-weighted image
with minimal surrounding edema. MRS revealed increased
choline with increased N-acetylaspartate [12] . Kasliwal et al.
[13] reported multicentric glioblastoma in an 11-year-old child
presenting as cerebellopontine angle mass lesion. Panigrahi
et al. [14] described CPA glioblastoma in an adult as hetero-
geneously enhancing lesion in left CPA with no restriction
on DWI. Decrease in NAA peak with raised in creatine and
choline peak in MRS has been reported, which was also ev-
ident in our case. Stark et al. [17] in his study between Jan-
uary 1991 and March 2008 reported 7 infratentorial glioblas-
toma out of 577 patients with incidence of 1.2%. Hence con-
cluded its rarity in adults with incidence of 1.2% of all pa-
tients with glioblastoma [17] . Picart et al. [18] reported case
series of 17 adult cerebellar glioblastoma which was com-
pared with supratentorial glioblastoma, suggesting adult cere-
bellar glioblastoma differs from their supratentorial counter-
part. Yang et al. [19] reported a primary glioblastoma of cere-
bellopontine angle in an adult which was mimicking with pre-
operative imaging findings of acoustic neuroma. CPA glioblas-
toma was arising from the proximal portion of VIII cranial
nerves. Gopalkrishnan et al. [20] in 2012 did retrospectively
analyze the patients with cerebellar glioblastoma over a pe-
riod of 10 years and reported 5 adults with cerebellar glioblas-
toma accounting less than 1%. Kuroiwa et al. [21] described
posterior fossa glioblastoma as heterogeneous (presence of in-
tratumoral bleed), prominent heterogeneous and ring-like en-
hancement (necrosis) with poorly defined margins. Zito et al.
[22] reported the radiologic findings of posterior fossa glioblas-
toma, such as lack of peritumoral edema and little mass ef-
fect. However, no definite MR findings available to differen-
tiate glioblastoma in CPA from the other benign extra-axial
tumors. Doddamani et al. [23] illustrated the characteristics
of dural-based glioblastoma in 11 patients describing unique
features of this rare presentation, since these tumors can
mimic meningioma. In rare cases involvement of dura mater
can be seen, which could mimic a meningioma. Transtento-
rial spread of glioblastoma to cerebellopontine angle has also
been reported in the literature by Caramanti et al. [24] , which
described the metastatic lesion from the primary in left pari-
etal and occipital region. The lesion in CPA was T1-weighted
gadolinium enhanced showing cystic areas and central necro-
sis in right CPA. 

Conclusion 

Glioblastoma (WHO grade 4) can mimic the imaging features
of other benign tumors of CPA. Glioblastoma should be con-
sidered in the differential diagnosis of any atypical tumors of
CPA. Since clinical manifestations are similar in most of these
tumors, hence making an appropriate diagnosis is important
for the management of these tumors. 

Patient consent 

Written informed consent for the publication of this case re-
port was obtained from the patient. 
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