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Abstract

Background: Cerebellopontine angle (CPA) masses are the most common neoplasm in the posterior fossa,
accounting for 5%-10% of intracranial tumors. MRI is considered the gold-standard method for the diagnosis of
cerebellopontine angle lesions and describing the imaging feature of CPA masses.

Aim and Objectives: To evaluate the role of magnetic resonance imaging (MRI) aided with contrast-enhanced
MRI in the evaluation of cerebellopontine angle mass lesions.

Materials and Methods: A prospective, single-center observational study was conducted over period of 18
months (JAN 2024-JUNE 2025) at a tertiary care hospital. The study included total of 30 patients with lesions of
cerebellopontine angle were referred to radiology departments for MRI. All patients included were subjected to a
detailed physical examination followed by MRI scan using a siemens MRI scanner with a standardized protocol.
Contrast study was used to characterize the mass lesions.

MRI findings were analyzed with respect to lesion morphology, signal characteristics, and diffusion restriction.
Data on patient demographics, clinical symptoms, and detailed MRI findings were systematically collected and
analyzed.

Results: Most common tumors of CPA are vestibular schwannomas; second most frequent CPA tumors are
meningiomas. Epidermoid cyst and arachnoid cysts are less common CPA tumors. In our study, there were 11
cases of vestibular schwannomas, 9 cases of meningiomas, 6 cases of epidermoid cysts, 3 cases of arachnoid cysts
and 1 case of lipoma.

The highest number of cerebellopontine angle masses was found in the age group between 31 and 40 years with
slight male predominance. The most common presenting symptom was headache, followed by vertigo and hearing
loss.

Conclusion: The most common CPA mass was vestibular schwannoma followed by meningioma and epidermoid
cyst. Magnetic resonance imaging is more sensitive and more specific in diagnosing cerebellopontine angle mass.
Keywords: Cerebellopontine, Mass, Schwannoma, Magnetic Resonance.
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Introduction

Lesions of the cerebellopontine angle (CPA)
comprise 10% of all intracranial tumours. The
cerebellopontine angle (CPA) cistern is a
subarachnoid space centered within the posterior
cranial fossa at the level of the internal auditory
canal and is bounded by the pons, the anterior aspect
of the cerebellum and the petrous temporal bone
covered by dura mater. It contains the short
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intracranial courses of the fifth, seventh, and eighth
cranial nerves. [1]

Cerebellopontine angle (CPA) lesions are usually
benign and clinically non-specific or asymptomatic
or it may present with headache, vertigo, tinnitus, or
unilateral hearing loss. The presenting symptoms
depending upon the site of tumor origin, nature of
the lesion and displacement or involvement of the
neurovascular and cerebral structure by the lesions.
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[2] Therefore, preoperative diagnosis of a CPA
region tumor is mainly based on imaging. Most
common extra-axial tumors of CPA are vestibular
schwannomas, which constitutes the about 70-80%
of all CPA lesions. Meningiomas are the second
most common lesion in this location. Other lesions
may be congenital masses of the CPA (epidermoid,
arachnoid cysts and lipomas); may originate from
the adjacent cerebellum or brainstem (such as
gliomas or parenchymal metastases), the vessels in
the posterior fossa (arteriovenous malformations or
aneurysms), and the adjacent temporal bone (Paget
disease); or may be related to systemic
leptomeningeal processes (infection or
inflammatory processes, such as meningitis). [3,4]

MRI has excellent soft tissue contrast resolution and
is the preferred imaging modality for differentiation
and characterization of various soft tissues and
fluids. In addition to conventional MR sequences of
the brain, current imaging evaluation of the CPA
includes high-resolution heavily T2-weighted
imaging, such as constructive interference in steady-
state (CISS), fast imaging employing steady-state
acquisition (FIESTA) are helpful. Diffusion-
weighted imaging (DWI) has been utilized for
temporal bone and CPA imaging, particularly when
abscesses or epidermoid are suspected. [5]

Magnetic resonance (MR) imaging characteristics of
the different CPA lesions (including anatomic site of
origin, shape, density, signal and behavior after
contrast media injection), as well as provide data
from MR advanced techniques such as MR
spectroscopy, when available, as they may bring
crucial new data that allow accurate preoperative
diagnosis.

The purpose of this study is to elucidate the pivotal
and comprehensive role of MRI in the assessment of
a wide array of cerebellopontine angle lesions. We
aim to correlate the specific MRI findings with
clinical presentations to establish its utility in
diagnosing cerebellopontine angle lesions, thereby
providing a crucial roadmap for surgical planning
and improving patient outcomes.

Materials and Methods

Study design, duration, and setting: A
prospective, single-center observational study was
conducted in the Department of Radio-Diagnosis at
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Narendra Modi Medical College & L.G. Hospital,
Ahmedabad, over a period of 18 months from JAN
2024 to JUNE 2025. Informed consent was taken
from all patients undergoing this study. Data were
kept confidential and used exclusively for research
purposes.

Sample size and sampling: The study included
total of 30 patients with malignant lesions of
cerebellopontine angle and were referred to
radiology departments for MRI.

All patients included were subjected to a detailed
physical examination followed by MRI scan using a
siemens MRI scanner with a standardized protocol.

Inclusion Criteria: All patients referred with
clinical suspicion and presented with signs and
symptoms suggestive of any lesion in the
cerebellopontine angle were included.

Exclusion Criteria: Patients who did not provide
consent for participation were excluded. Critically
ill patient and patient with history of previous
surgical intervention were excluded. Those with any
contraindication to undergo MRI.

Study procedures and MRI Protocol: All MRI
examinations were performed on a Siemens
Magnetom Essenza 1.5 Tesla whole-body scanner.
The protocol included: T2-weighted image (T2WTI)
axial, sagittal and coronal planes, T1-weighted
image (T1WI) axial, coronal and sagittal plane,
fluid-attenuated inversion recovery (FLAIR) axial
and coronal, Diffusion-weighted imaging (DWI)
axial and constructive interference in steady state
(CISS) axial images were taken. For contrast
studies, gadopentate dimeglumine (0.1 mmol/kg
body weight) was administered intravenously. Post-
contrast TIWI was obtained in axial, sagittal, and
coronal planes.

Data Collection and Analysis: Relevant clinical
data, including history and examination findings of
all the patients were correlated. Additional imaging
(radiographs, CT) were correlated when available.
Data on patient demographics, clinical symptoms,
and detailed MRI findings were systematically
collected and analyzed using descriptive statistics.
The results were expressed in percentages, and data
were presented in tables and graphs.

Results and Observations

Table 1: Distribution of CPA Tumors

Pathology No. of Cases Percentage (%)

Vestibular Schwannoma 11 36.7

Meningioma 9 30.0

Epidermoid Cyst 6 20.0

Arachnoid Cyst 3 10.0

Lipoma 1 33
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Figure 1: Distribution of CPA Tumors

Distribution of CPA Tumors

No. of Cases

Pathology
Figure 2: Distribution of CPA Tumors

The pie chart and bar chart provides a visual representation of the distribution. Vestibular schwannoma being the
largest group accounted for 36.7 % of the cases, cases of meningioma made up 30 %, epidermoid cyst made up
20%, arachnoid cyst made up 10%, while lipoma constituted 3.3% of cases.

Table 2: Age Distribution of CPA Masses

Age Group No. of Cases Percentage (%)
21-30 7 233
31-40 10 33.3
41-50 7 233
51-60 4 133
61-70 2 6.7
Table 3: Gender Distribution of CPA Masses
Gender No. of Cases Percentage (%)
Male 17 56.7
Female 13 43.3
Sangat et al. International Journal of Current Pharmaceutical Review and Research
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Table 4: Predominant Symptoms of CP Angle Mass (n = 30)

Predominant Symptoms

No. of Patients

Percentage (%)

Headache 12

40.0

Vertigo 8

26.7

Hearing Loss

20.0

Tinnitus

6.7

Imbalance / Ataxia

3.3

— =N

Facial Numbness/Weakness

3.3

Total 30

100%

Table 5: T1 Characteristics of CPA Lesions

Pathology Hypointense

Isointense Hyperintense

Vestibular Schwannoma 11

Meningioma 5

Epidermoid Cyst

4
Arachnoid Cyst 3
Lipoma 0
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Table 6: T2 Characteristics of CPA Lesions

Pathology Hypointense

Isointense Hyperintense

Vestibular Schwannoma

11

Meningioma

7

Epidermoid Cyst

Arachnoid Cyst

oo |o|Io|o

Lipoma

SOOI |IO

6
3
1

Table 7: FLAIR Characteristics of CPA Lesions

Pathology

Hypointense

Hyperintense

Vestibular Schwannoma

11

Meningioma

9

Epidermoid Cyst

Arachnoid Cyst

O|lWwW N OO

Lipoma

0
0
1

Table 8: DWI Characteristics of CPA Lesions Diffusion restriction

Pathology Present

Absent

Vestibular Schwannoma 11

Meningioma 9

Epidermoid Cyst 6

Arachnoid Cyst 0

WO (oo

Lipoma 0

1

Table 9: Post-contrast Characteristics of CPA Lesions

Pathology Homogeneous

Enhancement

Heterogeneous
Enhancement

No Enhancement

Vestibular Schwannoma 0

11

Meningioma

1

Epidermoid Cyst

Arachnoid Cyst

[e) fer) Fan) oo}

Lipoma

0
0
0

— WO |o

Interpretation of Results

In the present study of 30 patients with CPA lesions,
vestibular schwannoma emerged as the most
common pathology (36.7%), followed by
meningioma (30%) and epidermoid cyst (20%).
Less common lesions included arachnoid cysts
(10%) and lipoma (3.3%). This distribution aligns
with  published literature where vestibular
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schwannoma and meningioma are consistently
reported as the predominant CPA masses.
Demographic analysis showed a peak incidence in
the 3140 years age group (33.3%), with a slight
male predominance (56.7%). The age and gender
profile broadly reflects known patterns of
occurrence of these tumors.
Clinical presentation was dominated by headache
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(40%), followed by vertigo (26.7%) and hearing loss
(20%), while less frequent symptoms included
tinnitus, imbalance/ataxia, and facial weakness. This
highlights the overlap of CPA lesion symptoms with
other neurological and otologic disorders,
underscoring the importance of imaging in early
diagnosis. On MRI characterization, vestibular
schwannomas typically appeared T1 hypointense
and T2 hyperintense with heterogeneous post-
contrast enhancement. Meningiomas showed iso- to
hypo-intensity on T1, iso- to hyperintensity on T2
and demonstrated predominantly homogeneous
enhancement, consistent with their extra-axial dural
origin. Epidermoid cysts were characteristically T1
hypointense, T2 hyperintense, FLAIR hypointense
with dirty signal, and showed diffusion restriction,
without post-contrast enhancement, making DWI an
important tool in differentiating them from
arachnoid cysts. Arachnoid cysts were distinguished
by their CSF-like intensity across all sequences and
lack of enhancement. Lipomas demonstrated
intrinsic T1 hyperintensity with no enhancement,
typical of their fat content.
Overall, MRI played a crucial role not only in
detecting CPA lesions but also in their tissue
characterization and differentiation, guiding
appropriate clinical and surgical management.

Discussion

Vestibular schwannoma: Vestibular schwannoma
is by far the most frequent tumor in the CPA,
accounting for 70% to 80% of all CPA masses. Most
vestibular schwannomas develop from the Schwann
sheath of the inferior vestibular nerve in the IAC
where they grow slowly. Then, they smoothly erode
the posterior edge of the porus acusticus and may
give rise to a round or oval component in the CPA
cistern, thus giving the typical “ice cream on cone”
pattern. [6,7] Intracranial schwannomas occur in all
the age groups, but the peak incidence is in the fourth
to seventh decades of life. There is a distinct sex
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predilection with a female-to-male ratio of 2:1. The
typical presentation is with adult-
onset sensorineural hearing loss or non-
pulsatile tinnitus. The symptom of vestibular
schwannomas depends upon the size and location of
the tumor. When it is in the intracanalicular stage it
may present as a unilateral sensorineural hearing
loss, tinnitus, or vertigo. In cisternal stage, it
worsens the hearing loss, tinnitus, disequilibrium,
and possible headache. When tumor progresses
further, it compresses the brainstem and trigeminal
symptoms may also develop. Further progress of the
tumor causes pressure on the fourth ventricle with
obstructive  hydrocephalus, facial weakness,
headache, vision loss, or diplopia may occur.

MRI is the very good modality to detected small
tumors, especially within the IAC, because of the
lack of bone-induced artifact and the
multidimensional capability of this modality.
Tumors < 5 mm in diameter can be reliably
identified on CISS images, appearing mild
homogenously hypo or iso-intense (to adjacent
brain) ovoid or tubular intracanalicular masses,
hypointense on TIWI with intense homogeneous
contrast-enhancement. On T2W sequences, they
appear mildly to markedly hyperintense and may be
obscured by the similarity in signal intensity to that
of the surrounding cerebrospinal fluid (CSF). In
larger tumors, intratumoral degenerative changes
may result in an increase in heterogeneity of signal.
On axial images, the tumor often has a comma-like
shape with a globular cisternal mass medially and a
short tapered fusiform extension laterally into the
IAC. Compression and displacement of the adjacent
cerebellar hemisphere, pons, or medulla may occur
as the tumor enlarges. Heterogeneous contrast-
enhancement is seen in the most of the cases. The
differential ~ diagnosis is meningioma and
epidermoid tumor. [8,9.10]
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Figure 3: Large vestibular schwannoma in patient presenting with dizziness, right deafness and chronic
headache (a,b) Contrast enhanced axial and coronal T1-weighted image and (c¢) Constructive interference
in steady state axial image and shows typical “ice cream on-cone” CPA mass lesion that heterogeneously
enhances. The component enlarging the porus of the internal auditory canal is very suggestive of the
diagnosis. (d,e) The lesion show heterogeneous diffusion restriction. (f) T2-weighted imaging showing
right sided cerebellopontine angle intracanalicular tumor compressing the pons, 4" ventricle and
adjacent cerebellar hemisphere. (g) It is hypointense on T1-weighted imaging and (h) hyperintense on
FLAIR

Figure 4: Vestibular schwannoma in patient presenting with left sided hearing loss, vertigo and headache.
(a,b) Axial and coronal post-contrast T1-weighted image demonstrates a heterogeneously enhancing mass
lesion shows typical “ice cream on-cone appearance” with a central non-enhancing region located in the
left cerebellopontine angle. The mass widens the left porus acousticus and extends into the left internal
auditory canal. There is associated mass effect upon the pons and cerebellar peduncle with significant
compression of the fourth ventricle. (c) Constructive interference in steady state axial image shows left
CPA mass lesion with intracanalicular extension (d) T2-weighted axial imaging showing left sided
heterogenous cerebellopontine angle lesion with internal hypointense areas. (e) It is hypointense on T1-
weighted imaging and (f) relatively hyperintense on FLAIR. (g,h) The lesion show heterogeneous
diffusion restriction
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Meningioma: Meningioma is the most common
intracranial extra-axial tumor in adults, but is the
second most frequent lesion in the CPA after
vestibular schwannoma, representing 10%—15% of
all tumors in this location. Meningiomas are solid,
well-circumscribed, and slow-growing tumors that
arise from arachnoid meningothelial cells and grow
slowly in the CPA, independently from the internal
auditory canal. Common sites are in the frontal and
parietal convexities and the parasagittal region (in
close association with the falx cerebri. In CPA they
are usually located at the posterior aspect of the
temporal bone or at the premeatal area, from where
they can easily extend into the IAC, but without
enlarging the porus. They occur with a peak
incidence in the fifth through seventh decades of
life. Meningiomas occur preponderantly in females.
The most frequent initial complaints were hearing
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loss, tinnitus and headache. MRI clearly depicts a
broad-based dural hemispheric or oval lesion with
homogeneous appearance, attached to the petrous
dura mater or the inferior aspect of the tentorium. On
T1WIs, they appear iso- to hypo-intense to the
adjacent cerebral cortex. On T2WIs, about 50% are
mildly hyperintense relative to adjacent gray matter
and 50% are isointense to the cortex. It is
hypointense on CISS sequence obliterating the
vestibulocochlear nerve. Meningiomas are strongly
homogeneously enhance on postcontrast T1WI.
Though not specific to meningiomas, the intense
enhancement of the non-neoplastic thickened
peritumoral dura, the so-called “dural tail sign”, is
particularly ~ frequent in  association  with
meningiomas and should suggest the diagnosis when
observed. [11,12,13]

-~

Figure 5: Right cerebellopontine angle meningioma presenting with chronic headache, tinnitus and
dizziness. (a,b) Axial and sagittal T2-weighted image demonstrates small round dural based solid mass
lesion in right cerebellopontine angle region (c) the lesion appears iso on T1-weighted imaging and (d)

hyperintense on FLAIR images. (e,f) The lesion show homogenous diffusion restriction. (g) Constructive
interference in steady state axial image shows well defined right CPA mass lesion (f) Axial post-contrast
T1-weighted image shows vivid and homogeneous contrast enhancement of the mass. The lesion shows
mass effect over pons and cerebellar peduncle

Figure 6: Left CPA meningioma in a patient present with dizziness and left sensorineural hearing loss.
(a,b) Axial and sagittal T2-weighted image demonstrates dural based solid mass lesion in left
cerebellopontine angle region (c) the lesion appears iso to hypointense on T1-weighted imaging and (d,e)
relatively hyperintense on axial and coronal FLAIR images.(f) Axial post-contrast T1-weighted image
shows intense homogeneous contrast enhancement of the mass with a broad base dural attachment. The
lesion shows minimal mass effect over pons. (g) Axial diffusion-weighted image and the (h) corresponding
apparent diffusion coefficient (ADC) map show associated restricted diffusion
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Epidermoid Cysts

Epidermoid cysts are the third most common tumor
of the CPA, accounting for 5% of all lesions in this
location and 1% of all intracranial tumors. These are
congenital lesions arising from the inclusion of
ectodermal epithelial tissue during neural tube
closure. The most common locations include the
brainstem, pituitary gland, and in the posterior fossa
along the cerebellum and brainstem. These lesions
tend to encase and surround (and not displace)
adjacent structures, such as cranial nerves and
vessels in the CPA. Typically patients are between
20 and 40 years of age. There may be increased
prevalence in males. A unique clinical presentation
of epidermoid cysts is recurrent episodes of aseptic
meningitis related to inflammation induced by the
keratin debris.
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On MRI epidermoid cysts demonstrate imaging
characteristics and a signal intensity similar to that
of CSF. On T1WIs, slightly hyper- or iso-intense
relative to the gray matter and isointense relative to
CSF on T2WIs, but they may be slightly
hyperintense. Fluid-attenuated inversion recovery
(FLAIR) images are useful in distinguishing these
lesions from the CSF normally located in the CPA,
as signal is incompletely suppressed in an
epidermoid cyst. On DWI presence it shows
restricted diffusion, which is useful in initial
evaluation of residual tumor in postoperative patient
and differentiating epidemoid and arachnoid cysts.
Epidermoid cyst show restricted diffusion on DWI.
It does not enhance on postcontrast TIWI.
[14,15,16,17]

Figure 7: Epidermoid cyst of right cerebellopontine angle. (a) Axial T2-weighted imaging showed
hyperintense lesion occupying the right cerebellopontine angle. The lesion causing mild mass effect over
right side of pons (b) It is hypointense with dirty signal on FLAIR imaging and (c) hypointense on T1
weighted image (d,e) it showed restriction on diffusion weighted imaging, (f) Axial post-contrast T1-
weighted image shows no post contrast enhancement

Arachnoid Cysts: Arachnoid cysts are benign,
congenital, intra arachnoidal space-occupying
lesions account for less than 1% of lesions in the
CPA. Most arachnoid cysts are supratentorial in
location, most commonly in the middle cranial fossa
(50-60% of lesions). Other locations include the
suprasellar cistern and posterior fossa (10%), where
they occur most commonly in the CPA cistern.
Arachnoid cysts are usually asymptomatic it can
give symptoms when they enlarge resulting the mass
effect. Large arachnoid cyst at CPA can compress
the vestibulocochlear nerve and present with tinnitus
or hearing loss, when it compress pons can present
vertigo.

Sangat et al.

On imaging, MRI is the diagnostic technique of
choice as it can demonstrate the exact location,
extent, and the relationship of the arachnoid cyst to
the adjacent brain or spinal cord. On MRI, arachnoid
cysts appear as well-defined intracranial masses that
follow CSF intensity on all sequences.
Differentiation from epidermoid cysts is made by
the complete absence of signal on FLAIR images
and by lack of diffusion restriction on DWI.
Arachnoid cysts shows no enhancement with
gadolinium. [17,18,19]
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Figure 8: Arachnoid cyst. (a) Axial T2-weighted, (b) axial FLAIR imaging images and (c) coronal T1-
weighted showing a well-defined cerebrospinal fluid signal intensity lesion at right cerebellopontine angle,
(d) Axial diffusion-weighted image and the (e) corresponding apparent diffusion coefficient (ADC)
map show no restricted diffusion. (f) On post contrast T1-weighted sequences no contrast enhancement

Lipoma: Intracranial lipomas are benign lesions
consisting of adipose tissue that originate from
congenital malformations of the meninges. CPA
lipomas account for around 10% of all intracranial
lipomas. CPA lipomas are homogeneous fatty
lesions, tend to exhibit an infiltrative growth pattern
within the neurovascular structures due to their
developmental origin. Characteristically lipomas of
the CPA have the trigeminal nerve, facial
nerve and vestibulocochlear nerve coursing through
it with the latter two on their way to the internal
auditory canal. They are often asymptomatic. Due to

Vs =

their location and the associated cranial nerves, if
symptomatic, patients commonly present with
trigeminal neuralgia, facial symptoms, hearing
deficit, vertigo or tinnitus.

On MRI lipomas appear as homogeneous high
signal intensity on T1WIs, which decreases on fat-
suppressed images. No post contrast enhancement
after contrast media administration and can produce
blooming on SWI due to susceptibility artifact.
[20,21,22]

Figure 9: Left CPA lipoma. (a,b,c) well defined mass lesion shows a high signal on T1, T2 and FLAIR
with (d) signal dropout on fat suppressed t1 weighted post contrast sequence with low signal margin on
steady state axial image. (¢) no post contrast enhancement of T1 weighted post contrast images. (f,g) no

obvious diffusion restriction on DWI and corresponding ADC low map images

Sangat et al.
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Conclusion

A wide variety of usual and unusual lesions exist in
the CP angle. Signal intensity at MR imaging,
enhancement, shape and margins, extent, mass
effect, and adjacent bone reaction are helpful in
establishing the diagnosis. MRI is considered as an
excellent noninvasive investigation of the CPA
lesions. It can identify the site and extension of the
lesions as well as the characteristic signal. Apart
from diagnosing, MR imaging plays an important
role in stratifying patients into appropriate treatment
options.
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