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Abstract

Objective: To determine the age, gender and sites of vestibular schwannoma cases using contrast-enhanced magnetic
resonance imaging.

Method: The retrospective descriptive study was conducted at the Department of Cyberknife Robotic Radiosurgery, Jinnah
Postgraduate Medical Centre, Karachi, and comprised data of patients with vestibular schwannomas from January 2016 to
September 2018. Some of them were histologically proven and rest were radiologically proven. Cases were reviewed on
contrast-enhanced magnetic resonance imaging of the brain. Statistical Package for the Social Sciences version 20 (SPSS)
was applied.

Results: Of the 500 cases of vestibular schwannomas identified with 515 tumours, 300(60%) were males and 200(40%)
were female. The overall mean age was 42.7+14.4 years (range: 17-85 years). Out of 515 tumours, the commonest site was
the right cerebellopontine angle in 340(66%) cases. There were 15(3%) cases of radiologically-proven neurofibromatosis
type 2. Overall, 490(98%) patients had main clinical complaint of progressive unilateral hearing loss, 5(1%) had vertigo and
5(1%) had facial palsy.

Conclusion: Vestibular schwannomas were found to be more common among adults, with male preponderance and right

cerebellopontine angle being the common site.
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Introduction

Vestibular schwannoma (VS) are the most common
cerebellopontine angle (CPA) mass arising from the
Schwann cells of the vestibulocochlear nerve. It is also
called acoustic neuroma. Unilateral lesion is seen in more
than 90% cases with median age 50 years having
complaints of unilateral hearing problem and tinnitus.!
These patients can be planned for surgery, radiotherapy or
conservative management, according to age, symptoms,
size of tumour and its growth.2

The VS incidence is increasing with advancement of
imaging techniques. There was three-fold increase in
annual VS number seen over a period of 23-years.3 VS has
slight female predominance in the United States.4 There is
higher incidence of 2.66/100,000 person-years in Taiwan
and 1.37/100,000 person-years in Asia-Pacific islanders, but
the rate is 0.45 per 100,000 persons in Hispanic
populations.5.6

Increasing incidence and changing trends in VS
presentation make it vital for surgeons and physicians to
have adequate knowledge of the emerging patterns of
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disease presentation. Significant research has been carried
out on this topic in international settings, but unique
population demographics and variable access to care in
local settings may render the existing data insufficient or
not fully applicable to Pakistani population. The current
study was planned to evaluate the age, gender and VS sites
on contrast-enhanced magnetic resonance imaging (MRI)
in local tertiary care settings.

Materials and Methods

The retrospective descriptive study was conducted at the
Cyberknife Robotic Radiosurgery Department of the Jinnah
Postgraduate Medical Centre (JPMC), Karachi and
comprised data of VS patients from January 2016 to
September 2018. After approval from the institutional
ethics review board, the sample size was calculated on the
basis of literature. Written consent had been taken from all
the patients at the time of the actual treatment. Data
retrieved through medical records related to VS patients
who had been diagnosed on the basis of either
characteristic radiological findings on MRI of the brain
contrast, or proven on histology report following surgery.

Patients had been referred from different centres of
Pakistan and abroad. Those included in the current study
were patients with hearing problem, facial palsy and
vertigo having been diagnosed VS radiologically on
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imaging or histopathologically after surgery. CPA tumours
other than VS and radiologically doubtful CPA VS with
suspicious radiological appearance and without histology
report were excluded. Neurofibromatosis type Il (NF 1)
cases were also diagnosed on the basis of imaging as
bilateral VS. Patients of either gender aged 17-85 years
presented with complaints, like hearing loss, facial palsy,
tinnitus, dizziness, etc. Even those having had schwannoma
surgery showed symptoms of hearing loss, headaches and
facial muscle weakness. The cases were reviewed on
contrast-enhanced MRI of the brain to confirm the
radiological diagnosis. Two senior radiologists reviewed the
scans in cases where histopathology was not available.
Additional balanced turbo field echo (BTFE) sequence of
MRI brain had been done in a few cases to evaluate the
lesion in detail. Analysis was done using Statistical Package
for the Social Sciences version 20 (SPSS). Descriptive
statistics was used.

Results

Of the 900 patients with hearing problem and vertigo,
500(55.6%) were found to have VS radiologically on
imaging or histopathologically after surgery. Of them,
300(60%) were males and 200(40%) were female. The
overall mean age was 42.7+14.4 years (range: 17-85 years).
Out of 515 tumours, the commonest site was the right CPA

Table: Demographics data (n=500).
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Figure-2: Left vestibular schwannoma. Magnetic resonance imaging (MRI) brain

T1-weighted image (T1WI) showing small left vestibular schwannoma.

Number of Tumours 515
Location of Tumour [n (%)]
Right Cerebellopontine angle 340 (66)
Left Cerebellopontine angle 175 (34)
Gender [n (%)]
Male 300 (60)
Female 200 (40)
Mean Age (years) 42.7£17-85

Figure-3: Neurofibromatosis Type II. T1 axial contrast image of a 35-year-old female
showing bilateral vestibular schwannoma and para cavernous
meningiomas.

VS in 340(66%) cases (Table). Overall,
490(98%) patients had main clinical
complaint of progressive unilateral
hearing loss, 5(1%) had vertigo and 5(1%)
had facial palsy.

CPA VS were detected on both the right
(Figure-1) and left (Figures-2) sides. Out of
the 500 cases, 15(3%) had bilateral
VS(Figure-3). A case of NF Il presented
with radiological hallmark of disease as
bilateral VS on imaging (Figure-3).

Discussion
VS are mostly sporadic benign CPA

Figure-1: Right vestibular schwannoma. Magnetic resonance imaging (MRI) brain T1-weighted image (T1WI)
contrast axial image (A) and Balanced Turbo Field Echo (BTFE) image (B) of a 45-year-old male showing

right vestibular schwannoma with intracanalicular extension.

tumours of myelin-forming cells of the
vestibulocochlear nerve. Its incidence is
increasing likely due to improved quality
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and techniques of diagnostic imaging. Out of 500 VS cases
in the current study group, the male: female ratio was 1.5:1
with median age of 46 years, and with the most common
site being right side, and there were 15 cases of
radiologically-proven NF II.

According to a study,” the incidence of VS was 1.1 per 100
000 (range 1.03-1.21) for patients diagnosed between 2004
and 2011.The fact that VS incidence seems to be increasing
can be attributed in part to incidental diagnosis with the
growing use of MRl and computed tomography (CT). The
rise in incidence and subsequent prevalence of disease
calls for continuous monitoring of VS presentation in
patients reporting to local care facilities, so that a snapshot
of disease characteristics in our population may be formed.

Also, the figures established in VS epidemiological studies
do not account for the undiagnosed and asymptomatic
tumours which may be forming a sizeable chunk of the
total disease load. A comprehensive study on VS over a 20-
year period from 1995 to 2015 with a total of 1,296 patients
established the median age of disease presentation as 59.2
years and a female preponderance of 53.5%.8 Another
study in a developing country showed mean age of the
patients as 46+3 years and a female preponderance of
1.2:1.9 A nationwide study based on the Swedish Brain
Tumour Registry (SBTR) for all diagnosed with VS between
2009 and 2015 showed 348 patients among whom
165(47.4%) were female and all underwent surgery with a
mean age of 50.6+14.5 years.10 In the current study, the
median presenting age was 46 years and the male:female
ratio was 1.5:1, showing male preponderance.

The VS incidence with age has been studied in USA and
Nordic countries and it was found that the yearly average
surge was mainly in 65 years or elder patients.'.12 A study
showed an interesting increase in age of diagnosis, from an
average of 52 years to 62 years.'3 Most of the VS patients
are usually of advanced age, revealing a high-risk
population due to high post-surgical complication rates,
including age and comorbidities.’ These findings possibly
are a much more specific and important predictor of the
groups, are likelier to present with disease. An important
aspect is the increasing number of elderly patients in
whom open surgery and tumour removal revealed worse
outcome in contrast to the young population. Quality of
life (QOL) in the management of small VS studied with
management options include observation, radiation or
hearing-preserving microsurgery.’> But recently with
advancement of radiosurgery, the growth of tumour could
be stopped with minimal side effects and preservation of
nerve function.

This may be explained by general perceptions of life
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expectancy as well as cost-versus-outcome approach in
case of older patients. Nevertheless, it is an important
factor to consider by the medical team when undertaking
decision-making regarding the choice to treat the disease
and the preferred mode of treatment. Data regarding
median age of presentation may also be helpful in
counselling patients regarding the prevalence of their
condition among the local population of similar age and
helping them decide on the treatment option chosen by
most patients of their group. These findings shift the focus
of future research towards age as a very important
predictor of VS diagnosis, treatment and outcome.

Out of 500 patients with acoustic neuroma enrolled in the
current study, a total of 485 patients presented with
unilateral lesions. It has been studied that approximately
1,000 cases of unilateral VS were noted annually in the
United Kingdom from 2013 to 2016.76 In cases of unilateral
VS, which make up majority of the current study group,
there was a clear tendency seen for tumour occurrence on
right side. Bilateral VS were found in 15 patients which is in
line with previous studies as patients with NF Il are prone
to develop multiple intracranial neoplasms, such as
schwannomas of the cranial nerves and meningiomas.'”
They have to be differentiated from VS with regard to their
biological and clinical characteristics as they show a highly
variable growth behaviour and are associated with other
tumours.

The hearing outcomes in NF ll-related VS are predictable
by considering age at diagnosis of NF Il. However, between
2008 and 2015, the number of certified NF clinics grew
from 32 to 50, and annual patient volume rose from 6,776
to 10,245 patients (13% of the total estimated NF patient
population in the United States).'8 The characteristic
feature of NF Il is bilateral VS, usually by age 30 years. Even
though radiosurgery shows promising results in NF II-
related VS, it is still a matter of argument.’> A study
suggested that the age of onset in patients with NF Il is
more important than the multiplicity of tumours for
forecasting the clinical course. VSs are tumours with
relatively slow growth rate of approximately 1-3 mm/year
and are, therefore, expected to become symptomatic late
and are usually diagnosed much later in life.’9 However,
another study indicated that with the rise in number, there
is a the need for fresh studies to be conducted on incidence
of neurofibromatosis and associated VS in the future.20

The current study has its limitations, as it was done at a
single centre for a relatively short period and with a
relatively small sample size. All these elements mean the
current study and its findings may not account for the
overall disease load in the whole population. However, the
study does provide a current picture of VS epidemiology in
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the community.

Conclusions

Vestibular Schwannomas were found to be more common
among adults, with a male preponderance and the right
CPA being the most common site. Most individuals
presented with clinical complaints of hearing loss, vertigo
and facial palsy. With advancement of imaging techniques,
there are better chances of early diagnosis of this benign
lesion.
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