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ABSTRACT 

Computed tomography (CT) scan finding in neurofibromatosis type 2 in the case of bilateral acoustic schwannomas and multiple 

meningiomas, which fulfilled the National Institute of Health (NIH) Consensus Committee diagnostic criteria. Computed Tomography 

(CT) scan is without doubt the most valuable and informative neuro-radiological method in the diagnosis of acoustic schwannoma. 
 

METHOD 

In our study, we prospectively analysed twenty one patients presenting with diminished hearing with presence of 

cerebellopontine angle mass diagnosed radiologically as acoustic schwannoma during January 2013 to December 2014 in the 

multislice computed tomography scan imaging. 
 

CONCLUSION 

Neurofibromatosis type 2 is an autosomal dominant inheritance disorder. Hence, diagnosis of such cases needs screening of first 

degree relatives for early diagnosis to be sought for surgically correctable treatment. 
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INTRODUCTION 
Neurofibromatosis type 2 also known as NF-2 is an autosomal 

dominant inherited disease of genetic disorder characterised 

by bilateral acoustic schwannomas in over 90 percent of 

cases.1 it is distinctly separated clinically and radiologically 

from Neurofibromatosis type 1. It occurs approximately 1 in 

50,000 live births. Intracranial lesions such as cranial nerve 

VIII Schwannomas and Meningiomas often multiple are 

common CNS lesions found in NF-2.2 
 

DIAGNOSTIC CRITERIA 

The National Institute of Health (NIH) Consensus Committee 

has defined a set of diagnostic criteria for Neurofibromatosis 

type 2 if the patient has one of the following criteria.3 

1. Bilateral masses of eighth cranial nerve (biopsy not 

needed). 

2. A first degree relative of NF-2 plus either a single 8th 

Cranial nerve mass or any two of the following - 

Schwannoma, Neurofibroma, Meningioma, Glioma or 

Juvenile Posterior subcapsular lens opacity. 
 

PATHOLOGY AND IMAGING 

Acoustic Schwannomas are benign tumours that arises from 

the nerve sheath of eight cranial nerve usually from vestibular 

division4 and located within the internal auditory canal (IAC) 

and cerebellopontine angle (CPA). Classically it arises at the 

junction of commonly near the porus acusticus representing 

CPA mass. Acoustic schwannoma usually tend to show iso to 
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hypodense CPA mass compared to brain in non-contrast CT 
and show strong enhancement following contrast 
administration. They are located at or in the IAC and produces 
erosion of the canal. It does not produce hyperostosis. Bilateral 
acoustic schwannomas are the hallmark of NF-2 and 
diagnostic of this condition.2 

Meningioma is the most common non-glial primary CNS 
tumour, originate from the specialised meningothelial cells in 
arachnoid granulations called arachnoid cap cells and also 
from dural fibroblast sometimes. Multiple meningiomas 
occurs in 1% to 9% of imaging cases. Neurofibromatosis type 
2 is the major genetic condition that predisposes to 
meningioma formation, which are often multiple.2 
Meningiomas are usually dural based homogenous iso to 
hyperdense in CT before contrast relative to brain 
parenchyma and enhancement is usually homogenous after 
contrast infusion.3 

 

MATERIAL AND METHODS 
Patients were included in the study who came with complaints 
of hearing loss during January 2013 to December 2014 in 
JNIMS, Imphal, who were sent for CT scan examination. They 
were evaluated with otolaryngology examination initially with 
audiometry. In our study, we prospectively analysed twenty 
one patients presenting with diminished hearing with sensory 
neural deafness. Patient with head injury are not included in 
the study. Multislice CT examination were performed in all the 
cases in both plain and contrast enhancing study. 

 
RESULT 
Twenty one patients were analysed which show 
cerebellopontine angle mass characteristic of acoustic 
schwannoma with male-female ratio of 2:1. All the tumours 
show intense contrast enhancement. Two female patients out 
of twenty one cases had bilateral acoustic schwannoma with a 
younger age group of 27 and 31 years, which fulfilled the 
diagnostic criteria of National Institute of Health Consensus 
Committee. One patient shows bilateral CP angle isodense 
masses of marked homogenous contrast enhancement 
eccentrically located in the respective internal auditory canal 
(Fig. 1 and 2) with displacement of adjacent cerebellar cortex.  
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Brain stem is slightly rotated towards the right side with 
widening of left CP angle. The size of the lesions measured 
2.2cm x 2cm in axial dimension on the left (Fig. 2) with internal 
auditory acoustic meatus of 8mm and 1cm x 0.8cm on the right 
with internal acoustic meatus of 9mm (Fig. 3). These findings 
are consistent with bilateral acoustic schwannomas having 
recurrence/residual on the right side which made a diagnosis 
of Neurofibromatosis type 2. 

In another patients shows in NCCT as ill-defined 
isodense mass lesion in the right cerebellar hemisphere with 
mass effect compression effacement of 4th ventricle (Fig. 4). 
Contrast Enhanced CT (CECT) shows a well-defined cone-
shaped homogenous contrast enhancing lesion (23mm x 
22mm) in the right Cerebellopontine Angle (CPA) eccentrically 
located in the right Internal Auditory Canal (IAC) displacing 
adjacent cerebellar cortex posteromedially with compression 
effacement of 4th ventricle with widening of CPA suggested 
acoustic schwannoma (Fig. 5). Similar characteristic smaller 
contrast enhancing CPA mass on the left side with extension 
into IAC is present (Fig. 6) In the Bone window setting, 
Bilateral IAC are widen with erosion of IAC on the left side 
without abnormal hyperostotic bony lesion (Fig. 7). Widen 
right internal auditory canal measures 8.4mm (Fig. 8). 

Multiple discrete, well defined, varying sizes of rounded 
and semilunar shaped with broad dural based hyperdense 
solid masses with homogenous intense contrast enhancement 
lying over the right cerebellar hemispheric convexity and 
along the posterior border of petrous bones bilaterally as well 
as in the interhemispheric fissure attaching falx cerebri with 
mass effect (Fig. 9). 

These indicated respectively Bilateral Acoustic 
Schwannomas (Neuromas) and multiple Meningiomas. 
Depending on clinical and imaging findings the diagnosis of 
“Neurofibromatosis type 2” was made. 

 
DISCUSSION 
CT scan examination with contrast enhancement by iodinated 
intravenous contrast medium has virtually replaced invasive 
radiological investigation in the diagnosis of acoustic 
neuroma. After contrast enhanced CT, the accuracy of CT in the 
diagnosis of acoustic tumours, which extend into the cranial 
cavity is about 97 to 100 percent.5 

Neurofibromatosis type 2 also known as NF-2 is an 
autosomal dominant inherited disease of genetic disorder 
characterised by bilateral acoustic schwannomas in over 90 
percent of cases.1 It is distinctly separated clinically and 
radiologically from Neurofibromatosis type I. It occurs 
approximately 1 in 50,000 live births. Intracranial lesions such 
as cranial nerve VIII Schwannomas and Meningiomas often 
multiple are common CNS lesions found in NF-2.2 

 
The National Institute of Health (NIH) Consensus 

Committee has defined a set of diagnostic criteria for 
Neurofibromatosis type 2 if the patient has one of the 
following criteria.3 

(1) Bilateral masses of eight cranial nerve (biopsy not 
needed). 

(2) A first degree relative of NF-2 plus either a single8th 
Cranial nerve mass or any 2 of the following- 
Schwannoma, Neurofibroma, Meningioma, Glioma or 
Juvenile Posterior subcapsular lens opacity. 
These cases are being represented for the rarity and to 

highlight the first criteria with associated multiple 
intracranical meningiomas for the diagnosis of 
Neurofibromatosis type 2. National Institute of Health (NIH) 
consensus Committee has defined Bilateral Acoustic 
Schwannomas are diagnostic of NF-2. Multiple 
meningiomatosis are frequently associated with NF-2.2 

Computed Tomography (CT scan) is without doubt the 
most valuable and informative neuroradiological method in 
the diagnosis of Acoustic Neuroma.6  

Classical CT finding of acoustic neuromas are contrast 
enhancing tumours in the region of CP angle, contralateral 
displacement of the 4th ventricle and non- visualisation of 4th 
ventricle.7 

Erosion and widening of internal acoustic meatus in 
acoustic neuroma are found in 75% cases.8 

Historically Acoustic Schwannoma had been diagnosed 
on plain radiography and conventional tomography by the 
presence of widening Internal Auditory Meatus (IAM). 
Subsequently contrast enhanced thin section CT scanning 
through posterior fossa had been used looking for enhancing 
CP angle mass with widening of IAM on bone window setting.9 
All the findings were present in the presented cases. 
Intracranial Schwannomas most frequently affect 8th nerve 
complex and bilateral tumours are the hallmark of NF-2.10 

Intracranial Meningiomas found in NF-2 are usually 
multiple and appear as well circumscribed intensely 
enhancing extra-axial masses with dural attachment.3 
 
CONCLUSION 
Bilateral Acoustic Schwannomas are the hallmark and 
diagnostic of NF-2. Neurofibromatosis type 2 predisposes to 
Meningioma formation. Radiological diagnosis of NF-2 was 
made in these cases based on the presence of these CT findings 
which fulfilled the diagnostic criteria. Neurofibromatosis is 
transmitted with autosomal dominant inheritance and has 
been identified with defects of Chromosome number 22. 
Multiple meningiomatosis are frequently associated with NF-
2. Hence, diagnosis of such cases needs screening of first 
degree relatives for early diagnosis to be sought for surgically 
correctable treatment. 

 
NCCT AND CECT OF BILATERAL CP ANGLE MASSES 

 

 
 

Fig. 1: NCCT-Brain showing Bilateral  
CP angle isodense mass 

 

 
 

Fig. 2: CECT-Brain showing Bilateral CP angle contrast 
Enhancing Mass eccentrically located in IAC 
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Fig. 3: Bone window setting shows widen  
bilateral IAC and post craniotomy skull defect 

 
 

 
 

Fig. 4: Axial NCCT Brain through Pons showing extra-axial 
mass Pons showing Acoustic Schwannoma compressing 4th 

 

 

 
 

Fig. 5: Axial CECT Brain through ventricle  
in Bilateral CP angles 

 
 

 
 

Fig. 6: Axial CECT Brain showing Bilateral Acoustic 
Schwannomas and associated finding of 
 meningioma in the cerebellar convexity 

 

 
 

Fig. 7: Axial CT Skull in Bone window setting  
showing widen Bilateral IACs with erosion on the left 

 

 
 

Fig. 8: Axial CT Skull in Bone window setting 
 showing widen right IAC 
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Fig. 9: Axial CECT Brain showing multiple meningiomas in 
cerebellar convexity, along the petrous ridges and cerebral 

interhemispheric parasagittal region 
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