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Abstract
Introduction: Cerebellopontine angle tumors are a surgical challenge to many neurosurgeons who 
want to operate in this space. Although most of these tumors are benign, they are a challenge 
because of the complex anatomy and important neurovascular structures that traverse this space. 
Most common cerebellopontine angle tumor is vestibular schwannoma. The management of these 
cases is essentially surgical. There has been a change in the surgical strategy over the years from 
simple intratumoral decompression to complete microsurgical excision, to radical excision with 
facial nerve and hearing preservation. Objectives: To study the clinical and radiological 
characteristics, know the pathological types and determine the surgical resectability and outcome 
of cerebellopontine angle tumor. Materials and Methods: It is a retrospective study done in the 
department of Neurosurgery, Apollo Hospitals Dhaka. 34 patients diagnosed with 
cerebellopontine angle tumor were recruited into the study. Results: Among 34 cases of 
cerebellopontine angle tumors vestibular schwannoma alone constituted 79%. Most of the tumors 
were large or giant tumors. Total resection was done in 25% of vestibular schwannoma and 50% 
of meningiomas. Anatomical preservation of facial nerve was achieved in 73% of patients. Facial 
nerve function as measured by the House Brackmann system. Postoperatively 61% had a score of 
1 or 2; 29% had a score of 3 or 4; and 8% had a score of 5 or 6. Other complications included 2 
cases of CSF leak, 3 cases of meningitis, 2 cases of lower cranial nerve palsy and 1 patient died. 
Conclusion: Cerebellopontine angle tumors show high incidence from 3rd to 5th decade with 
common symptoms being hearing loss and ataxia. Most of the patients presented at a delayed 
stage with large to giant tumors with no useful hearing. Sub total excision with keeping anterior 
part of tumor for preserving facial nerve function is the goal.
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Introduction
Cerebellopontine angle is a triangular space 
bounded anteromedially by pons, posteromedially 
by cerebellum and laterally by petrous part of 
temporal bone. Although most of the 

cerebellopontine angle tumors are benign, the 
complex anatomy and important neurovascular 
structures traversing this space makes the 
management of these tumors, a surgical challenge 
to the neurosurgeon who would like to operate in 

this space. Most (80%) of the cerebellopontine 
angle tumors are vestibular schwannomas. The 
rest of the tumors are meningiomas, epidermoids, 
arachnoid cysts, other rare tumors are trigeminal 
schwannomas, facial nerve schwannomas, 
exophytic brainstem gliomas, secondaries and 
choroid plexus papillomas. The management of 
these cerebellopontine angle tumors is essentially 
surgical except for the smaller ones (<2.5 cm) 
which can be managed by radiosurgery. The 
advancement in imaging has resulted in the 
detection of smaller tumors at an earlier stage, and 
therefore increased the ability to preserve hearing. 
Over the years the surgical strategy has changed 
from simple intratumoral decompression to 
complete or near complete microsurgical 
excision, to facial nerve preservation and hearing 
preservation.

Aims and Objectives
To study the cerebellopontine angle tumors with 
respect to clinical characteristics, radiological, 
pathological types, surgical respectability and its 
outcome.

Materials and Method
This retrospective study was performed in the 
Department of Neurosurgery, Apollo Hospitals 
Dhaka. 34 patients of cerebellopontine angle 
tumors operated between January 2009 to January 
2015 were included in this study. It is a 
retrospective study.

Methodology
All patients with cerebellopontine angle tumors 
were assessed with respect to age, sex, clinical 
presentation, imaging characteristics and 
resectability. Facial nerve function was graded 
according to House - Brackmann score1 
pre-operatively and at the time of discharge and 
follow up. Pre-operative pure tone audiometry 
was done to assess the degree of hearing loss. A 
criterion for useful hearing was taken as 
hearing loss <50 decibel (Gardener - Robertson 
modification2 of the Silverstein and Norell 
system3). Postoperative hearing assessment was 
done only in those patients who had useful 
hearing pre-operatively. The tumor size was 
measured in MRI in two axes, i.e. diameter 
parallel to the petrous ridge, vertical diameter 
in the coronal slices. The size of the tumor was 
taken as the largest vertical diameter in any one 
of the axes. The tumors were then categorized 
according to the classification proposed by 
Jackler et al.4 All patients were operated via the 
sub-occipital retro-mastoid craniectomy using 
standard microsurgical techniques.5, 6 

Results
A total of 34 patients with cerebellopontine angle 
tumors operated between  January 2009 to 
January 2015 were assessed. Of the 34 cases of 
cerebellopontine angle tumors, 27 were vestibular 
schwannomas, meningiomas constituted 6 cases, 
one case of epidermoid.
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Table 1: Distribution of tumors according to age

Table 2: Distribution of Cases according to Sex

Table 3: Distribution of cases according to clinical presentation

 
Age Vestibular 

schwannoma Meningioma Epidermoid Total No. of Patients  

0 – 20 1 0 0 1
21 – 30 2 0 1 3
31 – 40 8 1 0 9
41 – 50 8 1 0 9
51 – 60 5 3 0 8
61 – 70 3 1 0 4

Sex Vestibular 
schwannoma Meningioma Epidermoid Total No. of 

Patients (%)

(%)

 

Female 14 5 0 19 55 
Male 13 1 1 15 45 

Clinical 
findings 

Vestibular 
Schwannoma Meningioma Epidermoid Total No. of 

Patients (%) 

Sensorineural 
hearing loss  24 4 1 29 85 

Cerebellar signs 16 2 0 18 53 
Headache 14 3 1 17 50 
Trigeminal 
dysfunction  14 2 0 16 47 

Facial nerve 
dysfunction 16 2 0 18 53 

Papilloedema 9 1 0 10 29 
Tinnitus 12 2 0 14 44 
Pyramidal signs 8 1 0 9 26 
Nerve 
dysfunction  1 1 0 2 6 

3
9

26
26
24
12
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Table 4: Distribution of cases according to size of tumor

Table 8: Distribution of cases according to findings on Imaging

Imaging Findings
(n=34)  Vestibular Schwannoma 

(n=27)  
Meningioma

(n=6)  

Homogenous enhancement 21 4 
Heterogenous enhancement 6 1 
Cystic component 5 0 
Centered on IAM 22 3 
Hyperostosis, Broad dural base, 
dural tail 0 5 

Table 7: Distribution of cases according to Facial Nerve Functional Grading (n = 9) 

Grade 
Pre OP 

 
(n=9)

Post OP Grade (n=9) Follow up Grade (n=5) 

I & II III & IV V & VI I & II III & IV V & VI 

I & II 7 6 1 0 0 4 1 
III & IV 2 0 2 0 0 0 0 
V & VI 0 0 0 0 0 0 0 

Table 6: Distribution of cases according to Facial Nerve Functional Grading (n=20)

Grade Pre OP
(n=20) 

Post OP Grade (n=20) Follow up Grade (n=10) 
I & II III & IV V & VI I & II III & IV V & VI 

I & II 16 11 4 1 8 1 1 
III & IV 4 0 3 1 0 0 0 
V & VI 0 0  0 0 0 0 0 

Table 5: Distribution of cases according to pure tone audiometry

Class No. of Patients (%) 
I & II (Serviceable) 5 15 
III & IV (Non Serviceable) 29 85 

Size No. of Patients (%) 
Medium (10-25mm) 5 15 
Large (26-40mm) 20 58 
Giant (> 40mm) 9 27 

Surgical Outcomes of Cerebellopontine Angle Tumors in 34 Cases 
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Analysis
In this study vestibular schwannomas constituted 
79% of cerebellopontine angle tumors. The rest 
comprised of meningiomas (17%), epidermoids 
(3%). There was predominance of these tumors in 
females accounting for 55% of cases. About 76% 
of vestibular schwannomas presented between 
third, fourth and fifth decades. The most common 
presenting complaint was sensorineural hearing 
loss, cerebellar dysfunction, headache and sensory 
trigeminal dysfunction. Pre-operatively, 85% of 
cerebellopontine angle tumor patients had no 
useful hearing (<50 decibels). Out of the five 
patients who had useful hearing pre-operatively (3 
vestibular schwannomas, 2 meningiomas) three 
patients retained it post operatively also. Most of 
the tumors are either large or giant (85%). Few 
patients showed a worsening of the facial grade in 
the immediate postoperative period which 
improved by the time of discharge and follow-up. 
Preoperative V-P shunt was required in 24% of 
cases of cerebellopontine angle tumors for hydro-
cephalus. Total resection was possible in 26% 
cases of vestibular schwannomas and 66% in 
meningiomas. Adherence of tumour with brain-
stem and facial nerve were responsible for subto-
tal resection in remaining cases. CSF leak from 
wound site occurred in 6% of cases. All were 
managed conservatively with lumbar drain and 
medication. Meningitis occurred in 9% cases. All 
of them recovered with appropriate antibiotics. 
Lower cranial nerve paresis developed in 6% of 
patients. They were managed with nasogastric 
tube feeding. Two patients required temporary 
tracheostomy for the management of secretions 
and low conscious level. Mortality in this study 
was 3%.

Discussion
There has been a considerable evolution in the 
management of cerebellopontine angle tumors 
especially vestibular schwannoma. Initially it was 
Cushing who was the first to reduce mortality 

from 50% to 11%.7  Later complete excision 
without mortality was reported by Walter Dandy 
in his study. With the advent of the era of 
operating microscope by the efforts of House1, 
Rand and Kurze8 in 1964 and 1965 and safe 
modern anesthesia and refinements in 
microsurgical techniques the goal of vestibular 
schwannoma surgery shifted from complete 
excision to preservation of facial nerve function 
and cochlear nerve function. In the present study 
85% of patients had either large or giant sized 
tumors. Pre-operative V-P shunt was required in 
24% of patients. The incidence of pre-operative 
shunt was as high as 66% in the study reported by 
Rama Murthi et al.9 In the study published by VK 
Jain et al10 8.5% of patients required V-P shunt. 
Complete tumor excision was done in 32% of 
patients in this study. VK Jain et al10 reported 
complete tumor excision in 96.5% of patients. 
Anatomical preservation of facial nerve was 
achieved in the present study for large size 
tumors in 74% of the cases and for giant size 
tumors in 62%. In a study by Samii and Matthias 
preservation rate was reported to be 93% 
independent of tumour size. In Jain VK et al 
study, the preservation of facial nerve was 84.3%. 
In the present study 15% (5 patients) had useful 
hearing preoperatively. Post-operative hearing 
could be preserved in 3 of these patients (60%). 
Samii et al11 reported hearing preservation in 
23.6% with large tumors. VK Jain et al reported 
hearing preservation in 29.6% of their patients 
who had useful pre-operative hearing. The 
reported incidence of cerebrospinal fluid leak 
ranges between 0-30% with the average 
approximately 12%. In the present study, 6% of 
the patients had cerebrospinal fluid leak which 
was managed conservatively. Although injury to 
facial and vestibulocochlear nerve are the two 
major cranial nerve injuries that can occur during 
the surgery, there are risks of injury to lower 
cranial nerves in large and giant sized tumors, 

 

 

 

Table 13: Distribution of cases according to complications

Complication 
Vestibular 

Schwannoma 
(n=27) 

Meningioma 
(n=6) 

Epidermoid 
(n=1) 

Total No. of 
Patients 
(n=34) 

(%) 

CSF Leak 2 0 0 2 6 

Meningitis 3 0 0 3 9

Hematoma 0 0 0 0 0 

Nerve palsy 2 0 0 2 6 

Mortality 1 0 0 1 3 

Table 12: Distribution of cases according to anatomical preservation of facial nerve
in entire group

Tumour size No. of patients (%)
Medium 3 60  
Large 15 75  
Giant 5 55  

Table 11: Distribution of cases according to Histopathology

Histopathology (n=27)  No. of patients (%) 
Vestibular schwannoma  27 79  
Meningioma  6 18
Epidermoid  1 3  

Table 10: Distribution of cases according to resectability

Tumor 
Excision 

Sub total Total 
Vestibular Schwannoma (n=27) 24 (89 %) 3 (11 %) 
Meningioma (n=6) 4 (66%) 2 (33 %)
Epidermoid (n=1) 1 (100%) 0 
 

Table 9: Distribution of cases according to surgical procedure

Surgical procedure (n=34)  No. of patients (%)
VP Shunt + Tumor surgery  8 24 
Direct Tumor surgery  26 76 

which can complicate the post- operative course. 
Judicious use of nasogastric tube feeding and 
planned tracheostomy can avoid major respiratory 
complications post operatively. The reported 
incidence of lower cranial nerve paresis in the 
literature ranges from 1.5% to 5.5%.11, 12, 13 It is   
6% in the present study. In the present study, all 
the cases were operated by sub-occipital 
retromastoid  approach in lateral position.
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Introduction
Enterobacteriaceae producing extended 
spectrum β-lactamases (ESBLs) cause 
inactivation of β-lactam antibiotics especially 
the newer third generation cephalosporins. 
ESBLs producing enterobacteriaceae are also 
frequently resistant to other groups of 
commonly used non-β-lactam antibiotics such 
as fluroquinolones.1 Majority of ESBLs 
producing strains are Klebsiella pneumoniae, 

Klebsiella oxytoca and E.coli. Other organisms 
reported to harbour ESBLs include Enterobacter 
spp, Salmonella spp, Morganella morganii, 
Proteus mirabilis, Serratia marcescens and 
Pseudomonas aeruginosa.2

ESBLs enzymes are mediated by plasmids and 
are the products of point mutations at the active 
site of Temoniera (TEM), Sulfhydryl variable 
(SHV) and Oxacillinase (OXA) enzymes. In 
addition these plasmids also carry resistance to 

several other antimicrobial agents, an important 
limitation in the design of treatment alternatives.3 
It is generally thought that patients suffering from 
infections caused by an ESBLs-producing 
organism are at an increased risk of treatment 
failure with an expanded-spectrum β-lactam 
antimicrobials as well as other commonly used 
antimicrobial agents.

The prevalence of ESBLs among clinical isolates 
varies from country to country and from 
institution to institution.4 In the United States the 
occurrences of ESBLs in enterobacteriaceae 
range from 0 to 25%. In India, the prevalence rate 
varies in different institutions from 28 to 84%.5 
Elsewhere in Asia the percentage of ESBLs 
production in E.coli and K. pneumoniae varies 
from 4.8% in Korea to 8.5% in Taiwan and up to 
12% in Hong kong.6,7,8 A comprehensive study of 
2840 isolates collected between April and 
October 2002 from both hospital and community 
specimens in Pakistan revealed 40% overall 
ESBLs production rate.9     

In 2005 a study in BSMMU, Bangladesh by 
Alim, showed that 23.19% of the Gram negative 
bacteria were ESBLs producing organism.10 
While another study in the same institution in 
2007 revealed ESBLs production rate to be 
30.90% among the Gram negative bacteria.11 A 
similar study from Mymensingh, Bangladesh 
showed among the 300 gram negative isolates 
214 (71.4%) was ESBLs producers.12 These 
studies strongly suggest increasing prevalence of 
ESBLs producing organisms in Bangladesh.

So the present study was designed to see the rate 
the ESBLs production in gram negative bacteria 
by double disc synergy test and to analyze 

antimicrobial susceptibility of the ESBLs 
producing organisms.

Materials and Methods

Settings and samples
This study was carried out in the Microbiology & 
Immunology Laboratory of Bangabandhu Sheikh 
Mujib Medical University (BSMMU), Dhaka 
during the period of July 2008 to June 2009. Total 
one hundred ten clinical Gram negative isolates 
were studied, which were isolated from different 
clinical samples (urine, wound swab, pus, throat 
swab and sputum) submitted to Microbiology & 
Immunology Laboratory of BSMMU.

Test for determination of ESBLs activity
All 110 isolates were tested for ESBLs activity 
by Double Disc Synergy Test.

Double Disc Synergy Test13

Mueller Hinton agar plates were seeded with 
standardized inoculum of the test organism 
(corresponding to 0.5 McFarland tube). 
Amoxyclav (AMC, 20 µg amoxicillin and 10 µg 
clavulanic acid) disc was placed in the center of 
the inoculated plate. Three 3rd generation 
cephalosporin (ceftazidime CAZ 30μg, 
ceftriaxone CRO 30μg, cefotaxime CTX 30μg) 
and one monobactam (aztreonam, AZT 30μg) 
discs were placed at 20 mm distance from 
amoxyclav disc. The plate was incubated 
overnight at 370C. Extension of the edge of the 
inhibition zone of ceftazidime, ceftriaxone, 
cefotaxime and aztreonam disc on the side 
exposed to the amoxyclav disc is positive for 
ESBLs production. This extension of edge of 
inhibition is due to synergy of disc of amoxyclav 
with the four discs used. (Fig. 1)

Analysis
In this study vestibular schwannomas constituted 
79% of cerebellopontine angle tumors. The rest 
comprised of meningiomas (17%), epidermoids 
(3%). There was predominance of these tumors in 
females accounting for 55% of cases. About 76% 
of vestibular schwannomas presented between 
third, fourth and fifth decades. The most common 
presenting complaint was sensorineural hearing 
loss, cerebellar dysfunction, headache and sensory 
trigeminal dysfunction. Pre-operatively, 85% of 
cerebellopontine angle tumor patients had no 
useful hearing (<50 decibels). Out of the five 
patients who had useful hearing pre-operatively (3 
vestibular schwannomas, 2 meningiomas) three 
patients retained it post operatively also. Most of 
the tumors are either large or giant (85%). Few 
patients showed a worsening of the facial grade in 
the immediate postoperative period which 
improved by the time of discharge and follow-up. 
Preoperative V-P shunt was required in 24% of 
cases of cerebellopontine angle tumors for hydro-
cephalus. Total resection was possible in 26% 
cases of vestibular schwannomas and 66% in 
meningiomas. Adherence of tumour with brain-
stem and facial nerve were responsible for subto-
tal resection in remaining cases. CSF leak from 
wound site occurred in 6% of cases. All were 
managed conservatively with lumbar drain and 
medication. Meningitis occurred in 9% cases. All 
of them recovered with appropriate antibiotics. 
Lower cranial nerve paresis developed in 6% of 
patients. They were managed with nasogastric 
tube feeding. Two patients required temporary 
tracheostomy for the management of secretions 
and low conscious level. Mortality in this study 
was 3%.

Discussion
There has been a considerable evolution in the 
management of cerebellopontine angle tumors 
especially vestibular schwannoma. Initially it was 
Cushing who was the first to reduce mortality 

from 50% to 11%.7  Later complete excision 
without mortality was reported by Walter Dandy 
in his study. With the advent of the era of 
operating microscope by the efforts of House1, 
Rand and Kurze8 in 1964 and 1965 and safe 
modern anesthesia and refinements in 
microsurgical techniques the goal of vestibular 
schwannoma surgery shifted from complete 
excision to preservation of facial nerve function 
and cochlear nerve function. In the present study 
85% of patients had either large or giant sized 
tumors. Pre-operative V-P shunt was required in 
24% of patients. The incidence of pre-operative 
shunt was as high as 66% in the study reported by 
Rama Murthi et al.9 In the study published by VK 
Jain et al10 8.5% of patients required V-P shunt. 
Complete tumor excision was done in 32% of 
patients in this study. VK Jain et al10 reported 
complete tumor excision in 96.5% of patients. 
Anatomical preservation of facial nerve was 
achieved in the present study for large size 
tumors in 74% of the cases and for giant size 
tumors in 62%. In a study by Samii and Matthias 
preservation rate was reported to be 93% 
independent of tumour size. In Jain VK et al 
study, the preservation of facial nerve was 84.3%. 
In the present study 15% (5 patients) had useful 
hearing preoperatively. Post-operative hearing 
could be preserved in 3 of these patients (60%). 
Samii et al11 reported hearing preservation in 
23.6% with large tumors. VK Jain et al reported 
hearing preservation in 29.6% of their patients 
who had useful pre-operative hearing. The 
reported incidence of cerebrospinal fluid leak 
ranges between 0-30% with the average 
approximately 12%. In the present study, 6% of 
the patients had cerebrospinal fluid leak which 
was managed conservatively. Although injury to 
facial and vestibulocochlear nerve are the two 
major cranial nerve injuries that can occur during 
the surgery, there are risks of injury to lower 
cranial nerves in large and giant sized tumors, 

which can complicate the post- operative course. 
Judicious use of nasogastric tube feeding and 
planned tracheostomy can avoid major respiratory 
complications post operatively. The reported 
incidence of lower cranial nerve paresis in the 
literature ranges from 1.5% to 5.5%.11, 12, 13 It is   
6% in the present study. In the present study, all 
the cases were operated by sub-occipital 
retromastoid  approach in lateral position.
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Fig. 1: Double disc synergy test positive for 
ESBLs production

Antimicrobial sensitivity test: 14

All the ESBLs producing isolates were tested 
for antimicrobial sensitivity using disc diffusion 
technique by "Kirby-Bauer method"  against 
Carbapenem and different non beta-lactam 
antimicrobial agents.11  These included 
Cotrimoxazole 1.25/23.75μg (COT), 
Ciprofloxacin 5μg (CIP), Nitrofurantoin 300μg 
(NF), Gentamicin 10μg (CN), Amikacin 30μg 
(Ak), Imepenem 10μg (IMP), and Netilmicin 30
μg (NET). Susceptibility and resistance was 
determined based on the interpretative criteria 
recommended by the Clinical and Laboratory 
Standards Institute.12 E. coli ATCC 25922 was 
used as the quality control strain. 

Result
In the present study, a total of 110 Gram 
negative isolates were isolated from various 
clinical samples of which majority were   urine 

60 (54.54%), followed by wound swab 
39 (35.45%), pus 5 (4.54%), throat swab 
4 (3.63%)  and sputum 2 (1.18%) (Fig. 2).

Fig. 2: Sample source distribution and 
percentage of total samples (n=110)

The distribution of different types of Gram 
negative bacteria among the total 110 isolates was 
as follows: Escherichia coli 61 (55.45%), 
Klebsiella spp.14 (12.73%), Pseudomonas spp 24 
(21.81%), Enterobacter 5 (4.54%), Acinetobacter 
spp 4 (3.64%) and Proteus spp 2 (1.82%). All of 
these 110 Gram negative isolates were tested for 
ESBLs production by double disc synergy test 
and it was found that total 73 (66.36%) isolates 
were ESBL producers. Among these ESBLs 
producers 49 (80.32%) were Escherichia coli, 10 
(71.42%) Klebsiella spp., 6 (25%) Pseudomonas 
aeruginosa, 4 (80%) Enterobacter and 4 (100%) 
Acinetobacter spp. (Table-1). 
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