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Introduction

A subject presenting to the outpatient department with
unilateral hearing loss, disequilibrium/giddiness, tinnitus,
and a space-occupying lesion) in the internal acoustic
meatus (IAM) on imaging usually diverts the clinicians
toward suspecting a vestibular schwannoma (VS). Vestibular
schwannoma represents 6 to 7% of all intracranial tumor
entity with incidence of 1 in 1000001–5 with nonschwan-

noma tumors being seldom diagnosed (accounting only 10%
of lesions).6–8

We, through this write up, aim at discussing pathologies
that mimic VS clinically and neuroradiologically leading to
an error in judgement and management. Rare tumors of the
IAC include lipomas, hemangiomas, meningiomas, neuro-
fibromas, hamartomas, and arachnoidal cysts with each
posing unique diagnostic difficulties.7 A rare case that we
present here had a classical history and imaging, convincing
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Abstract Background/Setting A subject presenting with a unilateral sensorineural hearing loss
and with vertigo/imbalance and a lesion of internal acoustic meatus (IAM) most often
represents a vestibular schwannoma. Several alternative pathologies involving the
region, with clinical and neuroradiological similarities, could lead to an error in
judgement and management. Rare tumors of the IAM pose unique diagnostic
difficulty. A rare case that we present here had a typical history and imaging findings
suggestive of vestibular schwannoma. A primary central nervous system (CNS)
lymphoma was diagnosed in later stages of brain involvement warranting a retrospec-
tive analysis of the entity.
Case Summary An 80-year-old male presented with unilateral sensorineural hearing
loss, vertigo, and imbalance. On imaging, he was found to have a lesion in the left
internal auditory meatus, reported as a vestibular schwannoma and operated upon.
Subject’s condition worsened with time and a repeat imaging was suggestive of a CNS
lymphoma with lesions involving bilateral cerebellum and subcortical white matrix.
Conclusion To conclude, primary CNS lymphoma presenting an isolated lesion in the
IAM with no other parenchymal lesions at presentation is a rare incidence; to our
knowledge this is the first case of such unique presentation.
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us of a VS, with a primary central nervous system (CNS)
lymphoma being diagnosed in later stages of brain involve-
ment warranting a retrospective analysis of the entity.

Case Report

An 80-year-oldmale presented to our outpatient department
with a history of progressively worsening hearing loss on the
left ear, with vertigo and imbalance during walking, of
2 months duration. The symptoms were unnerving and
hampering his daily activities. Pure tone audiometry was
performed and indicated a severe-to-profound left-sided
sensorineural hearing loss with preserved hearing on the
right ear. Magnetic resonance imaging (MRI) scan with
gadolinium was performed that showed a 1.5�0.8�0.5 cm
lesion located in the intracanalicular portion of the left
internal auditory meatus, isointense on T1 and hypointense
onT2, with heterogeneity suggestive of a VS (►Fig. 1A and B).
High-resolution computed tomography (HRCT) temporal
bone done preoperatively demonstrated a mild widening
of the left IAM. In the same scan, there were small discoid
enhancing lesions in both cerebellar hemispheres that were
hyperintense on T2 and isointense on T1 sequences. They
were considered as ischemic foci; a MR spectroscopy and
perfusion was done that appeared hypoperfused on 3D
arterial spin labeling (noncontrast perfusion) and dynamic
susceptibility contrast perfusion and showed normal spec-
tral pattern, suggestive of ischemic foci (►Fig. 1C).

Having, thus, obtainedradiological confirmationofVSanda
characteristic history supporting the diagnosis led us to
suggest surgery to the subject due to his incapacitating symp-
tomatology. A translabyrinthine approach was performed
since there was profound hearing loss on the left ear. On
opening the IAM, surprisingly, no lesion was detected within
the meatus. The dura of the IAM was incised open and sent
for histopathological examination that subsequently was
reported as inflammatory. Meanwhile, the patient’s com-
plaints of vertigo and imbalance worsened with repeated
falling that prompted a repeat MRI scanning of the brain
within3weekswhereinnewfindingsof fairly large, ill-defined
lesionswith altered signal intensitywere identified inbilateral
cerebellar hemispheres and left anterior subcortical white
matter, later involving the left thalamus (►Fig. 2A and B).
A navigation biopsy of the lesion, later, suggested a non-
Hodgkin’s lymphoma. Serial scans of the subject through
1-year follow-up are as depicted in ►Fig. 3A–D.

Apositronemissiontomographyscanwasdonethatnegated
any other system involvement and a diagnosis of primary CNS
lymphomawasmade (►Fig. 4). Patient underwent chemother-
apy for the same. Warranting a retrospective analysis was the
fact that the patient presented with a history and imaging
mimicking VS, adding much to clinician’s dilemma.

Diffusion-weighted imaging (DWI) sequence is a part of
all our standard MRI protocols and was performed in this
case as well. No area of altered diffusivity was identified on
DWI images in this particular patient (►Fig. 5A, B).

Fig. 1 (A, B) Coronal T1 postcontrast and coronal T2 images showing moderately enhancing lesion in the left internal auditory canal. (C) Small
enhancing lesion in the right cerebral hemisphere. The lesion is fluid-attenuated inversion recovery hyperintense and hypoperfused.

Fig. 2 (A) Axial T2-weighted imaging showing patchy area of altered signal intensity scattered in bilateral cerebellar hemisphere. (B) Axial fluid-
attenuated inversion recovery images showing area of hyperintensities in cerebellar hemisphere. (C,D) On axial T1-weighted images, these areas
of altered signal intensity show moderate heterogenous enhancement.
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Discussion

In spite of a thorough evaluation by our renowned neurora-
diological team and an elaborate discussion of the nature of
lesion, a misdiagnosis could not be averted in our case
necessitating consideration of fallacies of standard approach.

Primary CNS lymphoma is reported to be having an age
standardized incidenceof0·4 to0·5per1,00,000populationper
year, accounting for less than 1% of all non-Hodgkin’s lympho-
mas and 3% of all brain malignancies.9–11 It has been docu-
mented to present with focal neurological deficits (70–73%),
neuropsychiatric symptoms (28–43%), seizures (9–14%),
ocular symptoms (4%), and increased intracranial pressure
(3–33%).12,13 Most lymphomas are supratentorial in an intra-
axial location. The majority of supratentorial lesions occurs
either in the cerebral white matter or within the corpus
callosum, few in the deep central gray matter, in the posterior

fossa, and rarely in the spinal cord.13 The majority of infraten-
torial tumors is found in the cerebellum. Seldom have there
been any incidence of disease presenting both infra- and
supratentorial.14 With respect to the IAM, it can present as
an extra-axial mass, intra-axial mass extending into the
cerebellopontine angle (CPA) or a leptomeningeal lymphoma
presenting as a CPA mass.13

The first case report of a lymphoma presenting in bilateral
IAC with symptoms of hearing loss and imbalance was only in
1993.15 Since then there have been a few publications similar
to it.16,17 As per our knowledge, ours is the first report of a
lymphoma that is unilateral andwith uniqueness of involving
only IAM and not brain parenchyma at presentation.

Various tumors of the IAM include VS, lipoma, facial
neuroma, hemangioma, meningioma, neurofibroma, hamar-
toma, and arachnoidal cyst. MRI with contrast has time and
again proved its efficacy as the investigation of choice for

Fig. 3 (A, B) Axial fluid-attenuated inversion recovery images showing area of altered signal intensity in left thalamus and basal ganglia region.
(C) Axial arterial spin labeling image showing hyperperfusion in these regions of altered signal intensity. (D) On axial T1-weighted images, these
areas of altered signal intensity show moderate heterogenous enhancement.

Fig. 4 (A, B) Whole body positron emission tomography computed tomography image showing no area of abnormal metabolic activity apart
from focal hyperperfusion seen in the thalamocapsular region.
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lesions of the CPA/IAM. It has the advantage of being nonin-
vasive, recognizing the site, extent, and peculiar signal
intensities aiding in an apt diagnosis.18

VS—Themajority of patients with a VS presents with asym-
metrical hearing loss (slowly progressing) disequilibriumwith
or without asymmetrical tinnitus.19–21 In relation to the pons,
schwannomas are usually isointense or mildly hypointense on
T1-weighted images and mildly hyperintense on T2-weighted
images. With relation to cerebrospinal fluid, it is noted to be
hyperintense on T1 and isointense-hypointense on T2.22–26

Lipomas—They are thought to be congenital malformations
arising fromtheprimitivemeninx that forms thesubarachnoid
space andmeninges.27Themost commonsigns of CPA lipomas
are hearing loss, tinnitus, vertigo, facial symptoms (facial and
trigeminal nerve signs), and headaches.28 When lipomas are
viewed using CT, they appear as hypodense masses (�40 to
�100Hounsfieldunits [HU]) anddonot enhancewith contrast
administration.29 On a T1-weighted MRI, lipomas are hyper-
intense,whereasonT2-weightedsequences, theappearanceof
a lipomacanvary fromhypointense tohyperintense.Uniqueto
lipomas is when fat suppression is applied, there is a decrease
in or a complete loss of signal intensity from lipomas.29,30

Meningiomas—Meningiomas involving the IAM present
either as tumors primarily originating in the IAM or those
extending from adjacent regions.31,32 CT scan shows charac-
teristic calcification with or without adjacent bone hyperos-
tosis or enostotic spurs.32 On MRI, they are isointense on T1
and T2, with homogeneous avid enhancement, similar to

schwannomas. In 60 to 70% of cases, a “Dural tail” sign may
be seen that represents enhancement of non-neoplastic thick-
ening of the peritumoral dura.32

Cavernous hemangiomas of the IAM originate from the
capillary bed of the epineurium surrounding Scarpa’s gan-
glion and can either compress or infiltrate the nerve.11,33

Most common presentation is that of progressive hearing
loss followed by facial nerve involvement ranging from facial
spasm to facial paralysis of various grades.34 On MRI, the
characteristic feature of cavernous hemangioma of the IAM
is heterogeneous enhancement with gadolinium that distin-
guishes it fromVS, while HRCT reveals irregular bony erosion
of the IAM and characteristic intralesional calcification.35

Facial neuroma—Facial neuroma involving the IAM is a
rare entitywith patients presentingwith facial palsy, paresis,
or twitching that is unlikely with a VS. On MRI, lesion is
mildly hypointense or isointense relative to brain on non-
contrasted T1-weighted images and is enhanced following
gadolinium administration. Heterogeneity or cystic change,
well appreciated onT2-weighted images, may also be seen.36

In our case, we encountered IAM to be the primary site of
presentation of a primary CNS lymphoma as the patient
characteristically presented with unilateral sensorineural
hearing loss and subjective giddiness. Cases of primary
CNS lymphoma with tendency to spread perineurally have
been known and reported in literature.11

Conclusion

To conclude, an intracanalicular lesion of IAM represents a VS
in most instances. In the presence of facial paresis, this could
possibly represent a facial neuroma, although they involve
the labyrinthine/tympanic or mastoid segment of facial
nerve. The above rare but possible differential diagnosis of
lesions needs to be considered when dealing with the region
reviewed carefully before concluding the lesion as VS only.

With improved imagingmodalities, attentionmustbegiven
to a detailedMRI. A thorough discussionwith the neuroradio-
logical team should be a routine protocol that could aid in
avoiding potential misdiagnosis of the pathology.
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