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ABSTRACT… Objectives: To determine the diagnostic accuracy of magnetic resonance
imaging in the detection of acoustic neuroma taking histopathology as gold standard. Study
Design: Cross-sectional survey. Setting: The Department of Diagnostic Radiology, Lahore
General Hospital, Lahore. Duration of Study with Dates: Study was completed in six months
after approval of synopsis from 14-07-2009 to 14-01-2010. Subjects & Methods: This study
comprised of 55 patients with clinical suspicion acoustic neuroma. Magnetic resonance
imaging on a 1.5-T Philips whole body magnetic resonance system was performed. The cases
were operated and histopathological results were recorded. The results of magnetic resonance
imaging and histopathology were compared taking histopathology as gold standard. Results:
Out of 55 patients, 43 patients (78.2%) had acoustic neuroma on magnetic resonance
imaging. After comparison of results of magnetic resonance imaging with histopathology,
the sensitivity, specificity, positive predictive value, negative predictive value and diagnostic
accuracy of magnetic resonance imaging were 97.7%, 91.7%, 97.7%, 91.7% and 96.4%
respectively. Conclusion: Magnetic resonance imaging is a highly accurate, non-invasive, safe
and convenient imaging modality for the evaluation of acoustic neuromas and is valuable for
guiding surgical biopsies thereby decreasing unnecessary intervention. It allows detection of
small tumours which is very useful in tumour characterization and plays an integral role in early
detection, planning management and estimating patient’s prognosis.
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INTRODUCTION
Among the cerebellopontine angle masses,
Acoustic neuroma is the most common benign
tumour.1 It accounts for 8-10% of all primary
intracranial tumours and 80% of CPA tumors.2
The second most common is Meningioma and
accounts for 5-10% of CPA tumours, and rare
tumours constituting only a small percentage and
among the rare tumours epidermoid is the most
frequent.3 Acoustic neuroma is a a benign tumour
that arises from schwann cells.4 Adults with mean
age ranging from 46-58 yrs shows an increased
incidence of Schwanoma with clinical incidence
of 10-15% / million / yr.5 The tumour is generally
composed of histologically two types of cells,
Antoni A and B.2 Type A tissue with little extra
cellular matrix and highly intracellular matrix gives
the appearance of dark on T2w images while
type B tissues exhibit more loosely arranged cells
Professional Med J 2019;26(4):578-584.

and fluid contents while less cellular that’s why
appears T2w bright. Imaging characteristics are
influenced by these histological types.6
In patients with Schwanoma wide variety of
symptoms seen, such as, Dizziness, progressive
hearing loss, fluctuating deafness and tinnitus.
It is detected in 41% of patients presenting with
hearing loss.7
Acoustic neuroma is diagnosed simply by the
virtue of various non-invasive imaging modalities
such as computed tomography and magnetic
resonance imaging8 CPA tumours owes MRI as the
imaging modality of choice for preoperative work
up. Being non-invasive, reliable, radiation free
MRI allows proper characterization and precise
localization of these CPA tumours because of its
multiplanar and multi-parameter capabilities.9,10
www.theprofesional.com
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MRI superceeds CT in the evaluation of Internal
auditory canal (IAC) and is considerably more
sensitive than CT. Reliability of MRI rates higher
by the use of gadolinium based contrast media
and CEMR scan is currently considered to be
the most reliable and accurate indicator for
diagnosing acoustic neuroma.8
Sensitivity of 94% to 100% and Specificity of
94% to 98% is achieved with MRI for diagnosis of
acoustic neuroma.11
The rationale of this study is to assess the
diagnostic accuracy of MRI for acoustic neuroma
so as to consider it as a valuable, radiation free,
non-invasive, safe and convenient imaging
modality for early detection of acoustic neuroma
in our setting and to eliminate the role of biopsy.
DATA COLLECTION
All patients presenting with clinical suspicion of
Acoustic neuroma referred by neurosurgeons
from outdoor of Lahore General Hospital, Lahore
meeting the inclusion criteria were taken. Patients
with residual, recurrent or metastatic acoustic
neuroma were excluded from the study to avoid
confounding variables. Informed consent for
magnetic resonance imaging and histopathology
from all the patients included in the study was
taken. All the patients were recorded for their
demographic features i.e. age, gender and
address. Magnetic resonance imaging on a 1.5T Philips whole body MR system using standard
imaging coil was then be carried out. T2-weighted
and both unenhanced and contrast-enhanced
T1-weighted images in the axial, sagittal and
coronal projections were obtained. magnetic
resonance imaging diagnosis i.e. presence or
absence of Acoustic neuroma was recorded
made by the same observer. The cases were
operated and histopathological results were
recorded. The results of magnetic resonance
imaging and histopathology were compared
taking histopathology as gold standard. All this
information was collected through a specially
designed proforma which is attached herewith.
DATA ANALYSIS
All the data was analyzed with SPSS version
Professional Med J 2019;26(4):578-584.
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10. The variables included age, gender,
magnetic resonance imaging diagnosis i.e.
presence or absence of acoustic neuroma and
histopathological result. For quantitative data
i.e. age, mean and standard deviation were
calculated. For qualitative data i.e. gender,
magnetic resonance imaging diagnosis i.e.
presence or absence of acoustic neuroma
and histopathological result, frequencies and
percentages were calculated. A 2x2 table was
used to calculate sensitivity, specificity, positive
predictive value, negative predictive value and
accuracy of magnetic resonance imaging for
acoustic neuroma taking histopathology as gold
standard.
RESULTS
This study was conducted on 55 patients with
clinical suspicion of acoustic neuroma for a period
of six months in the Department of Diagnostic
radiology, Lahore General Hospital, Lahore with
collaboration of neurosurgical units of Lahore
General Hospital, Lahore.
The age of patients ranged from 10 to 70 years
with mean age 51.9 ± 10.5 years. The highest
number of patients were aged between 51-60
years i.e. 25 (45.5%). 01 patients (1.8%) was aged
between 10-20 years. 04 patients (7.3%) were
aged between 21-30 years. 03 patients (5.5%)
were aged between 31-40 years. 13 patients
(23.6%) were aged between 41-50 years. 09
patients (16.4%) were aged between 61-70 years.
(Table-I).
Out of 55 patients, 20 patients (36.4%) were males
and 35 patients (63.6%) were females (Table-II).
Out of 55 patients, 43 patients (78.2%) had
acoustic neuroma on MRI while 12 patients
(21.8%) had no acoustic neuroma on MRI (TableIII).
Out of 55 patients, 43 patients (78.2%) had
acoustic neuroma on histopathology while 12
patients (21.8%) had no acoustic neuroma on
histopathology (Table-IV).
Out of the 55 patients, 43 patients (78.2%) had
www.theprofesional.com
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acoustic neuroma, 07 patients (12.7%) had
meningioma, 03 patients (5.5%) had epidermoid,
01 patient (1.8%) had arachnoid cyst and
01 patient (1.8%) had abscess on magnetic
resonance imaging (Table-V).
Out of the 55 patients, 43 patients (78.2%) had
acoustic neuroma; 08 patients (14.5%) had
meningioma; 02 patients (3.6%) had epidermoid;
01 patient (1.8%) had arachnoid cyst and 01
patient (1.8%) had abscess on histopathology
(Table-VI).
On comparison of results of MRI with
histopathology taken as gold standard, out of
55 patients, 42 patients were true positive, 11
patients, true negative; 01 patient, false positive
and 01 patient, false negative (Table-VII). The
sensitivity of MRI was 97.7%, specificity 91.7%,
diagnostic accuracy 96.4%, positive predictive
value 97.7% and negative predictive value 91.7%
(Table-VIII and Table-IX).
Age (Years)
Number
Percentage %
10-20
01
1.8%
21-30
04
7.3%
31-40
03
5.5%
41-50
13
23.6%
51-60
25
45.5%
61-70
09
16.4%
Total
55
100%
Mean ± SD
51.9 ± 10.5
Table-I. Distribution of subjects by age n = 55
Gender
Number
Percentage%
Male
20
63.6%
Female
35
36.4%
Total
55
100.0%
Table-II. Distribution of subjects by gender n = 55
Acoustic Neuroma
Number
Percentage%
Present
43
78.2%
Absent
12
21.8%
Total
55
100%
Table-III. Distribution of subjects by Acoustic
neuroma on MRI n=55
Acoustic Neuroma
Number
Percentage%
Present
43
78.2%
Absent
12
21.8%
Total
55
100%
Table-IV. Distribution of subjects by acoustic neuroma
on histopathology n = 55
Professional Med J 2019;26(4):578-584.
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MRI Diagnosis
Number
Percentage
Acoustic neuroma
43
78.2%
Meningioma
07
12.7%
Epidermoid
03
5.5%
Abscess
01
1.8%
Arachnoid cyst
01
1.8%
Total
55
100%
Table-V Distribution of subjects by MRI diagnosis n
= 55
Histopathology
Number
Percentage
Diagnosis
Acoustic neuroma
43
78.2%
Meningioma
08
14.5%
Epidermoid
02
3.6%
Abscess
01
1.8%
Arachnoid cyst
01
1.8%
Total
55
100%
Table-VI. Distribution of subjects by histopathology
diagnosis n = 55
Histopathology
(Gold Standard)
Total
Positive
Negative
Positive
42 (TP)
01 (FP)
43
Negative
01 (FN)
11(TN)
12
Total
43
12
55
Table-VII. Comparison of MRI and Histopathology n
= 55
MRI

Key:
TP
FP
FN
TN

=
=
=
=

True positive
False positive
False negative
True negative

DISCUSSION
Magnetic resonance imaging is the modality of
choice and non-invasive, safe imaging modality.
MRI is the first-line investigation among the
patients who are highly suspected for Acoustic
neuroma.12,13 Currently contrast enhanced using
Gadolinium At present the gadolinium enhanced
magnetic resonance scan is a definitive
examination. Lesions as small as 2 mm in diameter
and perhaps smaller than it can be detected with
the aid of MRI.14 The MRI findings of the acoustic
neuroma are well known and specific15-16, but its
not unusual to have certain unusual features is
not unusuald.17
www.theprofesional.com
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Sensitivity

Specificity

Diagnostic Accuracy

4

True Positive
------------------------------------------------------------------------True Positive + False Negative

x 100

42
------------------------------------------------------------------------42 + 1

x 100 = 97.7 %

True Negative
------------------------------------------------------------------------True Negative + False Positive

x 100

11
------------------------------------------------------------------------11 + 1

x 100 = 91.7 %

True Negative
------------------------------------------------------------------------True Positive +True Negative +
False Positive + False Negative
42 + 11
------------------------------------------------------------------------42 + 11 + 1 + 1

x 100

x 100 = 96.4 %

Table-VIII. Sensitivity, specificity and diagnostic accuracy of magnetic resonance imaging for acoustic neuroma

Positive Predictive Value

Negative Predictive Value

True Positive
------------------------------------------------------------------------True Positive + False Positive

x 100

42
------------------------------------------------------------------------42 + 1

x 100 = 97.7 %

True Negative
------------------------------------------------------------------------True Negative + False Positive

x 100

11
------------------------------------------------------------------------11 + 1

x 100 = 91.7 %

Table-IX. Positive predictive value and negative predictive value of magnetic resonance imaging for acoustic neuroma

Acoustic neuromas are mildly hyperintense on
MR T2-weighted images and are isointense
relative to the pons on MR T1-weighted images.
Intense gadolinium-DTPA enhancement is
exhibited by Meningiomas however Epidermoids
do not enhance on MR.18
Acoustic neuromas are benign, slow-growing
tumours that originate from schwann cells
lining the vestibular nerves, most commonly
the superior vestibular nerve19 constituting
Professional Med J 2019;26(4):578-584.

the most common tumour of the CPA and the
posterior fossa in adults, but one in five CPA
tumours are not acoustic neuroma. For these
sort of lesions different management strategies
are required.20,21 Early diagnosis and prompt
surgical treatment is the most important and
essential factor in the preservation of hearing
loss after surgery; furthermore there is significant
reduction in surgery related complications.22,23
In this study, out of the 55 patients with clinical
suspicion of acoustic neuroma, 43 patients
www.theprofesional.com
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(78.2%) had acoustic neuroma and 12 patients
(21.8%) had other CPA pathology. This is in
agreement to literature findings which state
that acoustic neuromas account for about 7080% of CPA tumours.2,24 Out of 12 non-acoustic
pathologies, meningiomas and epidermoid cyst
were 12.7% and 5.4% respectively which is again
an agreement to previous study which stated that
meningioma and epidermoid are second and
third most common CPA pathology constituting
10-15% and 5% of CPA tumours.24
In this study age range of the patients is 10-70
which lies close to the literature in which age
range was 26-80 year.25 Similarly mean age of the
patients in this study is 51.9 ±10.5 years which is
close to the mean age documented in literature
i.e 56.5 years.26 The highest number of patients
was aged between 51-60 years i.e. 25 (45.5%).
This is in accordance to literature stating majority
of the acoustic neuromas appear after 50 years
of lif.27 In this study, out of 55 patients 35 (63.6.0%)
were females and 20 (36.4%) were males. This
is also in accordance with the literature, which
states that the acoustic neuroma is commoner in
females with female to male ratio 3:2.27
Most of the acoustic neuromas in this study were
better visualized after contrast enhancement.
This fact is supported by a studywhich states that
contrast enhanced T1-W MR image enhances the
capacity to visualize the tumour margins and its
intrameatal component.
In the present study, on comparison of results of
MRI with histopathology taken as gold standard,
out of 55 patients, 42 patients were true positive,
11 patients were true negative, while 1 patient was
false positive and 1 patient was false negative. The
overall sensitivity of MRI was 97.7%, specificity
91.7% and diagnostic accuracy 96.4% while the
positive predictive value of MRI was 97.7% and
its negative predictive value was 91.7%. These
results are close to results of another study in
which MRI was reported to have a sensitivity of
96%, specificity of 88.2%, diagnostic accuracy
of 92.86, PPV 92.31 and NPV of 93.75.28 Results
of the present study are also supported by other
studies.11,29,30 This shows that the sensitivity,
Professional Med J 2019;26(4):578-584.
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specificity and diagnostic accuracy of MRI
is high enough to allow reliable diagnosis of
acoustic neuroma, therefore, it is doubtlessly the
best imaging modality for detection of acoustic
neuromas.
CONCLUSION
Magnetic resonance imaging is a highly accurate,
non-invasive, safe and convenient imaging
modality for the evaluation of acoustic neuromas
and is valuable for guiding surgical biopsies
thereby decreasing unnecessary intervention.
It allows detection of small tumours which is
very useful in tumour characterization and plays
an integral role in early detection, planning
management and estimating patient’s prognosis.
Copyright© 15 Nov, 2018.
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