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Background Giant vestibular schwannomas, more than 4.5 cm in diameter, are still
representing the majority of vestibular schwannomas in developing countries. The
philosophy of incomplete and intracapsular tumor excision has been introduced in the
management of these giant tumors, balancing the long-term tumor control and post-
operative clinical outcome.

Objective The aim was to review the cases with giant vestibular schwannomas and
studying their prevalence, morbidity, and mortality rates.

Patients and Methods This study was conducted retrospectively on data of patients
who had undergone microsurgical excision of vestibular schwannomas in our institute
between January and December 2017. The functional outcome of the patients was
assessed by comparing the preoperative and the postoperative neurological examina-
tion, as well as the Karnofsky performance score.

Results Twenty-two cases with vestibular schwannomas were included in this study.
Among these 22 cases, 15 cases had giant vestibular schwannomas (68.2%). The
tumors’ largest extracanalicular diameters ranged from 4.5 cm to 6.2 cm. Postopera-
tive images showed gross total excision of the tumorin 11 cases (73.3%), and subtotal
excisions in four cases (26.7%). Twelve cases (80%) had postoperative facial palsy. We
encountered no mortality in our cases and three cases (20%) were symptom-free post-
operatively (apart from hearing affection).

Conclusion Large and giant vestibular schwannomas are still commonly met in
neurosurgical practice in developing countries; they have different behaviors and pre-
sentations from those of smaller tumors. Both patient and surgeon expectations from
surgery should be toward no mortality and mild or no morbidities.

In the past years, patients’ expectations from VS surgery
have risen from preservation of life to preservation of facial

Vestibular schwannomas (VSs) are benign, slowly growing
tumors arising from the inferior vestibular nerve. They are the
most common tumors of the cerebellopontine angle region.!
Excision of VSs will always remain a surgical challenge for all
neurosurgeons; this is due to their proximity not only to the
VII-VIII nerve complex, but also to the brain stem. Large-sized
VSs may be extending downward to reach the lower cranial
nerves, or upward to reach the trigeminal nerve.?
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functions and even to preservation of hearing.* Recent stud-
ies have documented mortality rates as low as 0.4% and ana-
tomical preservation of facial nerve approaching 100%. These
results can be achieved with small-sized tumors; however,
this remains doubtful with large and giant VSs.*

Many published research works are discussing the large-
sized VS, with introduction of the term giant VS to describe
tumors exceeding 4 or 4.5 cm in maximum diameter.® With
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the higher availability of neuroimaging, the prevalence of
these giant VSs is declining over the past years, representing
2% of all VSs in Western countries. However, in less developed
countries they are still common and represent a majority of
VSs (as high as 50% in India).5”

The clinical presentation of giant VSs differs from that of
small-sized tumors. These giant tumors can present with
manifestations of hydrocephalus, brain stem compression,
facial palsy, bulbar cranial nerves’ symptoms, besides loss
of hearing. Surgery for giant VSs is more challenging, with
higher morbidity and mortality rates than with surgeries of
smaller tumors.® The philosophy of incomplete and intracap-
sular tumor excision has been introduced in the management
of giant VSs, balancing the long-term tumor control and the
preservation of the facial nerve.’

This research was conducted to review cases with giant
VSs presenting to our institution, study their prevalence
among all VSs, analyze the morbidity and mortality rates of
these tumors, and determine the feasibility of seeking total
tumor excision.

Patients and Methods

This study was conducted retrospectively on data of patients
who had undergone microsurgical excision of VSs in the neu-
rosurgery department of Cairo University hospitals in the
period between January and December 2017. We studied
the data of cases with all tumor sizes as well as cases with
giant VSs. For the purposes of the study, we classified giant
VSs as those tumors having largest extracanalicular diameter
of 4.5 cm or more. Patients with bilateral tumors “neurofi-
bromatosis type II” and recurrent were not included in the
studied population.

The patients’ pre and postoperative clinical examination
was reviewed from the records. Assessment of hearing was
conducted using pure tone audiometry and the facial nerve
function was divided to either normal, incomplete loss,
or complete loss. The pre and postoperative images were
reviewed. The maximum extracanalicular tumors’ diame-
ters were measured in the MRI. Postoperative images were
reviewed for detection of degrees of tumor excision. Gross
total excision was considered if more than 90% of tumor vol-
ume was excised, while subtotal excision was considered for
less than 90% removal.

Operative details: All cases were operated upon in park-
bench position with the head fixed using the three-pin
Mayfield skull clamp. The standard retrosigmoid approach
was utilized in all cases. Cases presenting with preoperative
hydrocephalus had a contralateral frontal ventriculoperito-
neal shunt inserted a few days before attacking the tumor;
otherwise, lumbar drains were used to drain cerebrospinal
fluid (CSF) after opening the dura to aid in retraction and
reduce intracranial pressure. Facial nerve monitoring and
the cavitron ultrasonic aspirator were used in some cases.
The functional outcome of the patients was assessed by
comparing the preoperative and the postoperative neuro-
logical examination, as well as the Karnofsky performance
scale (KPS).1°
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Results

Twenty-two cases with VSs were surgically treated is our
department during the study period. Among these 22 cases,
15 cases had giant VSs. This represented 68.2% of all VSs cases
treated in our department. Patient demography: The age of
the cases ranged from 18 to 62 years, mean age was 34 years,
and the standard deviation was 13.2. There was a slight
female predominance among cases included in this study as
there were 10 females (66.7%) and 5 males (33.3%).

Preoperative clinical condition: As expected, all cases
included in this study were afflicted with hearing loss to
variable degrees. As detected by pure tone audiometry, eight
cases (53.3%) had profound sensory neural hearing loss
(SNHL), five cases (33.3%) had moderate SNHL, while two
cases (13.3%) had mild SNHL. Eight cases (53.3%) had preop-
erative signs of cerebellar ataxia and gait imbalance. Bulbar
symptoms were noticed in two cases (13.3%) and their direct
laryngoscopy detected ipsilateral vocal cord paralysis. Three
cases (20%) had trigeminal nerve affection. Preoperative
facial palsy was noticed in four cases (26.7%), one case had
complete facial palsy, less than Il on the House-Brackmann
scale,"t and the remaining three cases had some degrees of
facial paresis, more than III on House-Brackmann scale. Six
cases (40%) presented with signs of acute hydrocephalus, and
these cases were operated upon by insertion of contralateral
frontal ventriculoperitoneal shunt a few days before surgery.
Tumor sizes: the tumors largest extracanalicular diameters
ranged from 4.5 to 6.2 cm. The mean size was 5.14 cm and
the standard deviation was 0.56.

Surgical details: All cases were operated by the retrosig-
moid approach. Six cases had a ventriculoperitoneal shunt
inserted a few days before direct tumor attack. The Cavitron
ultrasonic aspirator was available in eight surgeries, while
neurophysiological monitoring was used for identification
and protection of the facial nerve in seven cases. Intraopera-
tive anatomical preservation of the facial nerve was achieved
in 11 out of the 15 cases. Postoperative images showed gross
total excision of the tumor in 11 cases (73.3%), and subtotal
excisions in four cases (26.7%). The diagnosis of VS was histo-
pathologically confirmed postoperatively in all cases.

General outcome: The median preoperative Karnofsky
scale was 78.6, ranging from 60 to 90. While the median
postoperative Karnofsky scale was 79.3, ranging from 50
to 90. Follow-up and recurrences: The average duration for
follow-up in our study was 12 months, ranging from 7 to
14 months. Given the fact that this was a short period for fol-
low-up, we did not meet any tumor recurrences or further
regrowth of residual tumors.

Clinical outcome and complications: None of the cases
showed postoperative improvement in hearing functions,
as 13 cases (86.7%) had postoperative profound SNHL, while
two cases (13.3%) had moderate SNHL. Signs of cerebellar
ataxia and gait imbalance showed postoperative improve-
ment in five out of the eight cases who suffered from preop-
erative ataxia (62.5%), while new onset of ataxia was noticed
in two cases (13.3%). Postoperative improvement of the
bulbar symptoms was noticed in one of the two cases that
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had preoperative bulbar affection and was weaned from the
tracheostomy tube gradually. No new cases suffered from
postoperative bulbar affection. One case suffered from post-
operative hemiplegia related to a small brainstem infarction.
Twelve cases (80%) had postoperative facial palsy, which
on the House-Brackmann scale was less than IIl in 5 cases
(33.3%), and more than Il in 7 cases (46.7%).

We encountered no mortalities in our cases and three
cases (20%) were symptom-free postoperatively (apart from
hearing affection). The mean hospital stay for our cases was
12.5 days (range from 5 to 26 days).

Discussion

Giant VSs, more than 4.5 cm in diameter, are still represent-
ing the higher percentage of VSs in developing countries due
to several reasons. Among these reasons are included the
unavailability of MRI in rural areas, lack of screening clinical
examinations, and patients ignoring minor complaints, espe-
cially hearing troubles. Most of the published VS case series
are lacking a focus on giant tumors, their natural history, and
prognosis. It is evident that surgery for a giant tumor will be
more difficult than surgery for a small one, and it harbors a
higher incidence of postoperative morbidities and mortality.

We investigated cases operated upon for VSs in our insti-
tute over a year: 68.2% of cases were giant-sized (more than
4.5 maximal diameter). The mean tumor’s diameter was
5.14 cm, ranging from to 4.5 to 6.2 cm. We noticed a slight
female predominance among cases included in the study
(66.7% of cases). The age of the cases ranged from 18 to
62 years (mean age was 34 years).

The study published by Pai et al was conducted on cases
managed over 22 years. They included cases with tumors
more than 3.5 cm in diameter. They reported that large and
giant tumors were 7.5% of all VSs operated in their center.
They also reported female predominance and the mean age
was 43 years. The mean tumor size of cases included in the
study was 4.1 cm.”? The huge difference between the inci-
dence of giant tumors in this study and our study is evident,
and is explained by the fact that this study was conducted in
Europe, where there is early tumor detection and high-avail-
ability of diagnostic tools and patient screening. However,
when we compared our results with other studies coming
from the East, we found higher incidence of giant tumors
matching with our results. A majority (97.3%) of cases in the
study published by Jain et al had giant and large VSs.” A con-
siderable percentage (56.2%) of cases included in the study
published by Turel et al had tumors larger than 4 cm in diam-
eter.’ These studies were conducted in two Indian neurosur-
gical institutes.>’

When analyzing the data collected from these cases with
giant VSs, we found that all cases suffered from hearing loss,
which was profound SNHL in more than half of the cases.
Also, more than half of the cases had signs of cerebellar
ataxia preoperatively. Preoperative facial palsy was detected
in 26.7% of the cases, while 40% of cases presented with signs
of hydrocephalus preoperatively.
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This preoperative clinical presentation matches with
studies coming from developing countries discussing giant
and large tumors, unlike other Western studies where most
of the patients are diagnosed early with smaller tumors,
and hence the usual presentations are tinnitus and mild
hearing loss.>”

The retrosigmoid approach was utilized for all cases. Early
detection of the facial nerve medially was targeted after
intracapsular debulking of the tumors, aiming for the ana-
tomical preservation of the facial nerve, which was achieved
in 73% of cases. Small adherent parts of the tumors related
to the brainstem or the facial nerve were not attempted to
be removed.

Gross total excision was achieved in 73% of cases, while
the remaining 27% had subtotal excisions. As expected, none
of the cases showed any postoperative improvement in their
hearing; however, signs of cerebellar affection improved in
62.5% of affected cases. A significant percentage (80%) of
cases had postoperative facial palsy, which was complete in
33.3% of cases, and incomplete in 46.7%. We encountered no
mortalities in our cases and three cases (20%) were symp-
tom-free postoperatively (apart from hearing affection).

These results were not far beyond published Western
research works with excellent rates of total excision in giant
VSs (95-100%). The main difference was the functional
facial nerve outcomes. They reported a very good facial
nerve outcome in 70 to 70% of cases, which is very far from
our results. 581314

Our results cleared the point that safe total removal of
giant VSs could be achieved, without severe morbidities or
mortalities. The main surgical challenge is to achieve the
patients’ expectations from surgery, particularly concerning
the facial nerve functions. This can be achieved by increasing
surgical training and skills and also through the wider avail-
ability of modern tools such as the Cavitron ultrasonic aspi-
rator, intraoperative facial monitoring, as well as modern MRI
scans that can detect the exact position of the facial nerve in
relation to the tumor preoperatively.

Conclusions

Large and giant VSs are still commonly met in neurosurgi-
cal practice in developing countries, as they have different
behaviors and presentations from those of smaller tumors.
Both patient and surgeon expectations from surgery should
be toward no mortality and mild or no morbidities. Facial
nerve preservation should be targeted and this can be
achieved using intraoperative neurophysiologic monitor-
ing and the utilization of the ultrasonic aspirators as well as
intracapsular excisions. More care should be given to patient
education and diagnosis of these tumors at an early stage
when they are small in size.
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