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SUMMARY
This study reviews surgery on acoustic neuromas by the
second author using retrosigmoid approach from January
2000 to June 2010 in the state of Sarawak. There was a total
of 32 patients in this study. The commonest presenting
symptom was hearing loss (81.3%), followed by headache
and tinnitus (each 37.5%), ataxia (34.4%) and facial
numbness (21.9%). Twenty-seven patients (84.4%) had large
tumor (≥ 3cm) while 5 patients (15.6%) had medium size
tumor (1.5-2.9cm). The mean tumor size was 3.6 cm. Facial
nerve outcome was good to moderate in 93.7% (House and
Brackmann Grade I-IV). The most common complications
were CSF leak with 3 patients(9.4%) and facial numbness
with 2 patients(6.3%). All either resolved with treatment or
improved. There was no mortality. Excision of acoustic
neuromas using retrosigmoid approach could achieve
acceptable facial nerve outcome with a low incidence of
morbidity without mortality. 
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INTRodUCTIoN
Acoustic neuromas or vestibular schwannomas are benign
tumours that arise from the Schwann cells of the vestibular
branch of the Vestibulocochlear nerve (CN VIII). The
incidence is approximately 1 per 100,000 person-years1.
These are slow growing tumours with an average growth rate
of approximately 2mm per year 2. In Sarawak, patients tend
to present late with large tumours. A large tumour causes
compression on the brainstem and making excision a
surgical expediency. The development of microsurgical
techniques and intra-operative facial nerve monitoring had
greatly improved the surgical outcome and thus the quality
of life especially with preservation of facial nerve3,4. Most
patients regard facial nerve function as the most important
indication of surgical success5. Acoustic neuroma excision via
retrosigmoid approach is one of the approaches utilized by
the neurosurgeons in the absence of the translabyrinthine
service.  

oBJECTIVE
This study reviews the acoustic neuromas that were operated
by the second author in Sarawak over an 11-year period. It
also provides the demographics, presenting features and the
outcome of this group of patients in a developing country.

MATERIALS ANd METHodS
This study used both retrospective and prospective data
collection on acoustic neuroma cases operated by the second
author from January 2000 to June 2010. All the cases were
operated via retrosigmoid approach with intraoperative
facial nerve EMG monitoring.  Hearing preservation was not
a consideration as most of the patients had lost their hearing
prior to surgery. Patients with Neurofibromatosis type II were
excluded. Final diagnoses were all histopathologically
confirmed schwannomas. Patients’ presenting symptoms,
CT/MRI findings and postoperative facial nerve function and
postoperative complications were analyzed. 

Facial nerve function was assessed using the House-
Brackmann (H-B) Grading System6. Various authors used
different measurements to categorize tumour size7-10 (Table I).
The tumor size in this study was measured using the largest
single pre-operative tumour diameter and it was classified as
intracanalicular, <1.5cm, 1.5-2.9cm and ≥3cm based on the
classification of tumour size by Briggs RJ et al 7. The tumour
remnant was assessed using the largest postoperative surface
area of the residual compared to the largest preoperative
surface area of the tumour from the contrasted axial MRI
scans. This was calculated as the percentage of the former
compared to the later.

RESULTS
A total of 38 patients with acoustic neuromas were operated
in this 11-year period. However, 6 patients were excluded as
3 patients had incomplete data collection and another 3 were
patients with NF II. Hence a total of 32 patients with 25
females and 7 males were analyzed in this study. The mean
age was 50.4 years (range 28-69). It occurred slightly more
often on the left side (left: right = 20:12). The mean follow up
was 40.1 months. 

The commonest presenting symptom was hearing loss
(81.3%), followed by headache and tinnitus (each 37.5%),
ataxia (34.4%), facial numbness (21.9%), dizziness (15.6%),
facial weakness (12.5%), visual impairment (6.3%) and
others. This is displayed in Table II. The mean duration of
symptoms was 36 months and the longest being 11 years.

Table III shows the tumour size distribution. Twenty-seven
patients (84.4%) had large tumor (≥3cm) while 5 patients
(15.6%) had medium size tumor (1.5-2.9cm). The mean
tumor size was 3.6 cm (range 1.5-5.2cm). There was neither
intracanalicular tumour nor tumour <1.5cm in this series.
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There were only 2 cases that needed ventriculoperitoneal
shunts for hydrocephalus. The first case came to us for the
excision with a prior shunt insertion. One case had an
external ventricular drainage prior to the tumour excision.
The hydrocephalus resolved after the tumour excision
subsequently.

FACIAL NERVE oUTCoME
This study shows that 68.7% patients had good facial nerve
outcome (H-B grade I-II), 25.0% patients had moderate
outcome (H-B grade III-IV) and 6.3% patients got a poor
outcome (H-B grade V-VI). Overall 93.7% of the patients had
a good to moderate facial nerve function (H-B grade I-IV).
This is shown in Table IV. Table V illustrates the analysis of
facial nerve outcome versus tumour size.

Of the 27 patients with large tumour (≥3cm), 20 (74.1%)
patients had a good facial nerve outcome, 5 (18.5%) with
moderate and 2 (7.4%) had a poor outcome. This is displayed
in Table VI. Twelve patients of this group(≥3cm) had
complete excision with 70% good, 20% moderate and 10%
poor outcome. Two of the <3cm tumour with complete
excision had a good and moderate outcome respectively.

PoSToPERATIVE CoMPLICATIoNS
A summary of the complications is shown in Table VII. The
most common problem encountered was CSF leak, it occurred
in 3 patients (9.1%). They were resolved with lumbar drain
insertion. Two patients (6.3%) with postoperative facial
numbness and 1 patient (3.1%) each developed lower limb
deep vein thrombosis (DVT), cerebellar signs, Abducens nerve
palsy, wound infection and cerebellar  oedema (the case
illustration). All resolved with treatment or improved. There
was no mortality in this series.

Postoperative scans during the follow up period showed there
were 14 cases (44%) with complete excision. The average
tumour remnant was 4.2% for the rest of the 18 patients. Two
patients with residual tumour were treated with radiosurgery
for tumour recurrence during the follow up and the tumours
remained static 10 years after surgery.

CASE ILLUSTRATIoN
A 69 years old lady presented with a left sided hearing loss for
5 years in 2002. However she refused treatment.

In 2007 she deteriorated with worsening gait and a left facial
numbness. The MRI scan showed a 3 cm tumour with
obstructive hydrocephalus. This is shown in Figure 1. She
underwent a left retrosigmoid craniotomy and excision of the
acoustic neuroma on the 1 October 2007 with facial nerve
monitoring and ultrasonic aspiration device. The tumour was
completely excised with preservation of the facial nerve
without sacrificing any veins. The postoperative CT scan
showed complete excision with a small haematoma(1 cm) at
the tumour bed in Figure 2.

She required a ventriculoperitoneal shunt on day eight. Her
Glasgow Outcome Scale (GCS) was fifteen and her left facial
nerve function was normal (H-B grade I). On the

postoperative day twelve, she started to have right sided body
weakness but her GCS remained fifteen. CT brain was
repeated which showed a slightly larger left cerebellar
hemorrhage (1.5cmx1.5cm) with surrounding oedema. This
is shown in Figure 3. Subsequent CT brain 4 days after the
onset showed that the brainstem and cerebellar oedema was
more extensive as shown in Figure 4. CT brain with contrast
showed no sinus thrombosis.

She became very sick and an emergent posterior fossa
decompressive craniectomy was   performed on the same day.
Her GCS remained poor with E1VtM2 immediately after
operation. Her right pupil was fixed and dilated and the left
pupil was small but very sluggish. She had a tracheostomy
and the family was informed of the worse outcome scenario.
Further investigations with CT angiogram and MRI scan did
not review any vertebro-basilar artery dissection nor
thrombosis as a cause for the cerebellar swelling and
haemorrhage. However,  she started to improve twelve days
later until discharge. When was seen 10 months later she was
walking normally with complete facial nerve preservation
(H-B grade I). It was postulated with the full recovery of the
patient that this might be a case of venous ischaemia albeit
not from the dural main sinuses.

dISCUSSIoN
The main objective of the surgery is the complete excision of
the tumour whenever possible without compromising patient
life and postoperative quality of life7. This includes
preservation of facial nerve function and other neurological
functions.

Intraoperative facial nerve monitoring is essential in all cases
especially in large tumours11-14.  All of the cases were operated
using retrosigmoid approach with intraoperative EMG facial
nerve monitoring. All patients had objective signals except
for a case of incorrect wire connection. After adequate time
for the muscle relaxant to wear off some of the early loss of
signals invariably returned. Initial CSF drainage, bone
resection to the sigmoid sinus with minimal cerebellar
retraction are crucial during the early part of the
operation14,15.

This study shows that using retrosigmoid approach, 68.7%
patients obtained good facial nerve function, 25.0% with
moderate outcome and 6.3% with poor outcome. Overall,
93.7% of the patients had good to moderate facial nerve
function. Of the 27 patients with large tumour (≥3cm), 74.1%
patients had good facial nerve function. Larger reported
series also show good facial nerve outcome for large tumour
using retrosigmoid approach7-10,13,16. There were 4 patients who
presented with facial weakness. One of patients who was
previously operated in another center, came with facial nerve
palsy (H-B grade IV) with a small tumour (1.5x1cm), her
facial nerve weakness remained unchanged postoperatively.
For the remaining 3 patients, 2 of them improved by 1 grade
and 1 remained unchanged postoperatively. 

There were two previous reports in Malaysia on the operative
treatment of acoustic neuroma. Azmi MN et al. previously
reported facial nerve outcome with H-B grade I-IV in 93.2%
using translabyrinthine approach17.  Their tumours were
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Table I: different classification of tumour size 

Briggs RJ 7 Samii M 8 Zhang X 9 Misra BK 10

J Clin Neurosci 2000 J Neurosurg 2006 J Clin Neurosci 2005 Neurol India 2009
Intracanalicular T1 intrameatal
Small < 1.5cm T2 intrameatal and extrameatal Small <2cm
Moderate T3 a,b cerebellopontine cistern, Medium 2-3cm
1.5 – 2.9cm reaching brainstem
Large ≥ 3cm T4 a,b compression, dislocation Large ≥ 4 cm Large >3cm

brainstem and compress 4th ventricle

Table II: Presenting symptoms
Symptoms Number (percentage)
Hearing loss 26 (81.3%)
Headache 12 (37.5%)
Tinnitus 12 (37.5%)
Ataxia 11 (34.4%)
Facial numbness 7 (21.9%)
Dizziness 5 (15.6%)
Facial weakness 4 (12.5%)
Visual impairment 2 (6.3%)
Diplopia 1 (3.1%)
Dysphagia 1 (3.1%)
Ear pain 1 (3.1%)
Facial pain 1 (3.1%)
Facial spasm 1 (3.1%)
Hemiparesis 1 (3.1%)
Voice change 1 (3.1%)

Table III: Tumour size distribution
Tumour size Number Percentage (%)
Intracanalicular 0 0
Small < 1.5cm 0 0
Medium 1.5cm to 2.9 cm 5 15.6
Large ≥ 3cm 27 84.4

Table IV: overall facial nerve function outcome 

Facial nerve outcome House-Brackmann Grade Percentage Percentage Percentage 
Good H-B I 28.1%

H-B II 40.6%
Moderate H-B III 9.4%

H-B IV 15.6%
Poor H-B V 6.3%

H-B VI 0

68.7%

25.0%
93.7%

6.3%

Table V: Facial nerve outcome in relation to tumour size 

Tumour size House-Brackmann Grade
I II III IV V VI

Intracanalicular 0 0 0 0 0 0
< 1.5 cm 0 0 0 0 0 0
1.5 – 2.9 cm 2 0 2 1* 0 0
≥ 3 cm 7 13 1 4 2 0

Percentage (%) 28.1 40.6 9.4 15.6 6.3 0

(*) This patient was preoperatively grade IV.

Table VI: Facial nerve outcome for large tumour (≥ 3cm)

Facial nerve outcome House-Brackmann Grade Number (Percentage) Percentage Percentage 
Good H-B I 7 (25.9%)

H-B II 13 (48.1%)
Moderate H-B III 1   (3.7%)

H-B IV 4 (14.8%)
Poor H-B V 2 (7.4%)

H-B VI 0

74.1%

18.5%
92.6%

7.4%
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Table VII: Complications
Problems Number (percentage)
CSF leak 3 (9.4%)
Facial numbness 2 (6.3%)
Abducens nerve palsy 1 (3.1%)
Cerebellar oedema 1 (3.1%)
Cerebellar signs 1 (3.1%)
Lower limb DVT 1 (3.1%)
Wound infection 1 (3.1%)

Fig. 1: Preoperative MRI brain scan shows the left acoustic neuroma.

Fig. 2: CT brain post operative day one shows a small haematoma(1 cm) at the tumour bed.
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almost all intracanalicular. Philip R et al. reported a good to
acceptable facial nerve outcome (H-B grade I-IV) in 62%
using either retrosigmoid (56%) or translabyrinthine
approach (44%)18. All their tumours were larger than 2 cm.
On the other hand, in the absence of translabyrinthine
service in Sarawak, excision of acoustic neuroma via
retrosigmoid approach is the option used. This is the only
series locally where only retrosigmoid approach is used for all
the cases in contrast to the two previous reports.

Patients with acoustic neuromas tend to be diagnosed late in
Sarawak as evident by the mean duration of symptoms of 36
months and the longest being 11 years. In fact, most of them,
27 patients (84.4%) were diagnosed to have large tumour (≥
3cm), with a mean tumour size of 3.6cm (1.5-5.2cm). These
large tumours caused significant compression to the
brainstem preoperatively. This could be attributed to the lack
of awareness and knowledge in the disease itself of the
general public or even the medical healthcare personnels
locally.

Three (9.4%) of the patients developed CSF leak
postoperatively. This was successful managed with lumbar
drain insertion without open surgery. Other series reported
incidence of postoperative CSF leak ranging from 2-11% 7-

10,13,18. There was neither devastating complication nor
mortality in this study. 

The illustrated case with cerebellar oedema showed that with
perseverance and continous support the patient could still
recover from an almost helpless situation. The literature
review showed this is very uncommon. Crocker M. et al.
reported a case of extensive venous sinus thrombosis
following acoustic neuroma exicision using retrosigmoid
approach. It was due to bone wax application to the emissary
vein and the patient recovered fully 19. Bone wax packing
causing venous sinus thrombois was reported before20.
However, there was neither bone wax packing nor venous
sacrifice for the above-mentioned illustrated case. In fact her
MRI scan did not review venous sinus thrombosis. This could

have recanalised. Complications relating to venous sinus
thrombosis after posterior fossa surgery were also reported
using translabyrinthine or subocciptal approach21.

There were a few limitations in the state during the early
period. The first case was operated based on the CT scan
alone as the hospital did not have a MRI machine and the
patient was deteriorating. She recovered fully with H-B grade
II facial nerve preservation. Instrumentation was limited and
it was overcome by adaptations or use of borrowed
equipment like the facial nerve monitor from other services.
Despite severe limitation in ICU bed, post operative ICU care
of the patient was insisted upon at least for the first few
postoperative days.

There are several other constraints in this study. As this is
both a retrospective review and a prospective study, the
tracing of the notes and scans was a major challenge
especially for the retrospective part. Three patients were
excluded due to incomplete data collection but none of them
had a post operative mortality. Some patients had difficulty
in their follow up due to the great distance to the nearest
neurosurgical clinic or their poor financial background. We
had to send out our medical assistant to look for some of
them in their villages. The facial nerve function assessment
pre and post operatively was not blinded.

CoNCLUSIoN
Our patients usually presented late with an average duration
of symptoms of 36 months. The most common symptoms
being hearing loss, headache and tinnitus.The House and
Brackmann grade I-II facial nerve function for tumour ≥ 3cm
was 74.1%. The overall patients with House and Brackmann
grade I-IV facial nerve function outcome was 93.7% and for
those with tumour ≥ 3cm was 92.6%. Cerebellar  oedema can
result in a serious morbidity but still a chance of full recovery.
Retrosigmoid approach could be safely performed with
acceptable facial nerve outcome without mortality.

Fig. 3: CT brain on day twelve when patient
developed right sided weakness shows a
slight increase in  oedema and
haematoma(1.5cm) in the left cerebellum       

Fig. 4: CT brain 4 days after the onset of deterioration shows worsening
oedema of the brainstem and cerebellum.
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