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Pediatric vestibular schwannomas: Evaluation of clinical 
features, treatment strategies and long-term results of 10 cases

İbrahim Başar1, Şahin Hanalioğlu2, Fırat Narin3, Burçak Bilginer4

ABSTRACT

Objectives: This study aims to analyze and discuss the epidemiology, clinical-radiological features, differential diagnosis, 
histopathological characteristics, treatment strategies and long-term follow-up results of pediatric vestibular schwannomas (VSs) 
treated at a single institution.

Patients and Methods: Medical records of 10 pediatric patients (3 males, 7 females; mean age 14.9±2.3 years; range 11 to 18 years) 
who were operated for VSs in our department between January 2000 and December 2017 were retrospectively reviewed. The 
prognostic variables were age, gender, neurological examination at the time of application, radiologic findings, localization, 
associated factors, amount of resection (total [100%], near total [90-100%] or subtotal [<90%] resection), histopathological grading 
and adjuvant treatment.

Results: Two patients had neurofibromatosis type 2 (NF2), while others were sporadic cases. Mean age at diagnosis was 14.9±2.3 
years. Major presenting symptoms and signs were hearing loss, tinnitus, headache, imbalance, hemiparesis and facial numbness. 
Patients had an average of 2.5±1.0 years of symptom duration. In eight of 10 patients, total or near-total tumor resection was 
achieved. Although the facial nerve was anatomically preserved in all patients, early facial dysfunction occurred in 60%. At the end 
of an average follow-up of 9.4±5.0 years, 80% of patients had normal or acceptable facial nerve function (House-Brackmann grade 
I or II), whereas two patients had permanent facial paralysis (House-Brackmann grade V or VI). Tumor progression and recurrence 
were observed in two patients.

Conclusion: Pediatric VSs are rare tumors commonly associated with NF2. Expected long-term survival necessitates effective 
treatment. Microsurgery is a powerful strategy with possibility of total tumor removal and minimal morbidity rates. Radiosurgery can 
be used particularly in residual or recurrent tumors or those not exceeding 2-3 cm, although long-term results are not well known in 
children.
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Vestibular schwannomas (VSs) originate 
from the neuroglia-Schwann cell junction in the 
vestibular branch of the eighth cranial nerve 
(CN) or from the distal sheath Schwann cells at 

a point close to this junction.[1-5] Schwannomas in 
the neuroaxis are rare.[6,7] Incidence of this tumors 
is fairly rare (13 cases in one million persons per 
year) and increases between fourth and sixth 
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decades.[1,2] Vestibular schwannomas constitute 
8% of all primary intracranial tumors, 30% of 
posterior fossa tumors and the most common 
cause (85%) of pontocerebellar angle tumors.[8,9] 
The incidence in childhood is considerably lower 
than in adult population.[1,2] For this reason, the 
differential diagnosis is not well characterized 
in children. Neurofibromatosis type 2 (NF2) 
association is common in schwannomas, which 
account for approximately 2% of posterior fossa 
tumors in the pediatric population.[10] Treatment 
planning criteria pertinent to adults may not 
always be adequate for the pediatric group. 
Features such as tumor localization, size, 
presentation and relationship with risk factor 
should be evaluated individually for each patient 
to select the most appropriate treatment strategy.

Schwannomas are well-restricted, 
encapsulated mass lesions with soft or firm 
consistency, histologically benign characteristics 
without malignant degeneration and have a 
low growth rate (1-10 mm/year). These tumors 
often present with problems related to hearing. 
Diagnosis of patients who are admitted with 
a slowly progressing clinical picture might be 
delayed for as long as 3.5-4 years after the onset 
of complaints.[11] Female sex is more commonly 
affected and gestation has been shown to induce 
tumor growth which is thought to be associated 
with estrogen receptors 2.[12]

Therefore, in this study, we aimed to 
analyze and discuss the epidemiology, clinical-
radiological features, differential diagnosis, 
histopathological characteristics, treatment 
strategies and long-term follow-up results of 
pediatric VSs treated at a single institution.

PATIENTS AND METHODS
Patient charts and electronic health records 

of 10 VS patients (3 males, 7 females; mean 
age 14.9±2.3 years; range 11 to 18 years) who 
were surgically treated at Hacettepe University 
Department of Neurosurgery between January 
2000 and December 2017 were reviewed 
retrospectively. Patients without surgical 
management were excluded regardless of tumor 
size. The latest clinical information of some 
patients was accessed via outpatient clinic visits 
or telephone interview. The study protocol 
was approved by the Hacettepe University 

Ethics Committee. A written informed consent 
was obtained from patients, their parents or 
legal guardians. The study was conducted in 
accordance with the principles of the Declaration 
of Helsinki.

The prognostic variables were age, gender, 
neurological examination at the time of 
application, radiologic findings, localization, 
associated factors (NF2), amount of resection 
(total (100%), near total (90-100%) or subtotal 
(<90%) resection), histopathological grading and 
adjuvant treatment. Tumor regrowth after total or 
near-total resection was regarded as “recurrence” 
and enlargement of the tumor volume after 
partial or subtotal excision was described as 
“residual progression”. Histopathological 
subtypes were classified according to World 
Health Organization (WHO) Central Nervous 
System Tumor Classification criteria valid at the 
time of diagnosis. Facial functions were assessed 
using the House-Brackmann scale. All patients 
who underwent pre- and postoperative magnetic 
resonance imaging (MRI) were followed for as 
long as 10 years.

Statistical analysis

Parametric data with normal distribution 
were presented as mean ± standard deviation, 
non-normal distribution parametric data and 
nonparametric data as median (range) or 
percentage. IBM SPSS version 22.0 (IBM Corp., 
Armonk, NY, USA) program was used for 
statistical analysis. A p value <0.05 was considered 
to be statistically significant.

RESULTS
Demographic, clinical, radiological 

characteristics, surgical and follow-up results 
of patients were presented in Table 1. Ratio of 
females to males was 2.3. In our clinic, nearly 
600 children underwent surgery for posterior 
fossa tumors during the same period and only 
10 of them (1.7%) were VS. The proportion of 
VSs within pontocerebellar angle tumors was 
found to be 40%. Presence of NF2 was genetically 
established in two patients with bilateral VSs.

Symptom durations before diagnosis ranged 
between six months and 3.5 years (mean 2.5±1.0 
years). The most common presenting symptoms, 
in decreasing frequency, were hearing loss, 
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tinnitus, headache, imbalance, and motor 
weakness (contralateral hemiparesis due to 
brainstem compression), facial numbness and 
weakness (subjective or objective). Two patients 
had mild facial weakness at presentation. None 
except one of the patients had serviceable hearing 
on lesion side preoperatively (serviceable hearing 
was defined as pure tone average less than 50 dB 
and speech discrimination greater than 50%). Five 
patients (50%) had gait disturbance or imbalance. 

Hypoesthesia and paresthesia were recorded 
in four patients (40%) at the distribution of the 
trigeminal nerve. Nausea and vomiting were 
detected in only one patient, and one patient had 
swallowing difficulty and dysphonia indicating 
lower CN involvement. When examined in terms 
of other neurological findings, papilledema, 
nystagmus, abducens (lateral gaze) palsy and 
cerebellar ataxia were detected in three patients. 
Mean (maximal) diameter of the excised tumors 

Table 1. Demographic, clinical, radiological characteristics, surgical and follow-up results of pediatric patients with 
vestibular schwannomas

No Age/Gender Symptoms and 
signs

NF2 Side Tumor size 
(largest 

diameter)
(cm)

Extent of 
resection

Postopera 
tive /follow-
up examina-

tion

Follow-up 
duration 

(year)

Follow–up information

1 15/F Hearing loss, 
tinnitus, facial 
paralysis, facial 

hemihypoesthesia, 
imbalance, 

contralateral mild 
hemiparesis

No Right 6.3 Subtotal Permanent 
facial paraly-
sis, trigemi-
nal hypoes-

thesia

15.7 residual tumor 
progression 

Æradiosurgery

2 12/F Hearing loss, 
tinnitus, headache

No Left 4.8 Near total Temporary 
facial 

paralysis

11.8 No progression or 
recurrence

3 17/F Facial numbness, 
hearing loss

No Right 3.5 Total Temporary 
facial 

paralysis, 
CSF fistula

18 No progression or 
recurrence

4 13/M Headache, tinnitus, 
imbalance

Yes Bilateral 
(right)

3.3 Near total Ataxia 9.5 No recurrence on the 
same side, minimal 
progression on the 
contralateral side

5 16/M Hearing loss, 
tinnitus, mild facial 
paralysis, imbalance

No Right 4.2 Total Persistent 
facial 

paralysis

6.8 Recurrence 
Æradiosurgery

6 14/M Headache, nausea, 
imbalance, hearing 

loss

No Left 3.8 Total Temporary 
facial 

paralysis

5.2 No progression or 
recurrence

7 17/F Hearing loss, 
tinnitus, facial 

hemihypoesthesia

Yes Bilateral 
(left)

4.1 Near total Normal 
except 

hearing loss

3.9 No progression or 
recurrence

8 11/F Hearing loss, 
tinnitus, headache

No Left 2.5 Total Normal 
except 

hearing loss

13.3 No progression or 
recurrence

9 18/F Hearing loss, 
tinnitus, facial 

hemihypoesthesia, 
contralateral 
hemiparesis

No Right 5.0 Near total Temporary 
facial 

paralysis

5.5 No progression or 
recurrence

10 16/F Hearing loss, 
swallowing 
difficulty, 

dysphonia, earache

No Left 3.7 Subtotal Unilateral 
lower 

cranial nerve 
findings 

4.7 No progression or 
recurrence

NF2: Neurofibromatosis type 2; CSF: Cerebrospinal fluid.
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was 4.1±1.1 cm, and the largest tumor was 
measured as 6.3x4.2x3.9 cm. Six of the eight 
sporadic tumors were greater than 4 cm. The 
patient with the largest tumor size was referred 
to our center with signs of hydrocephalus. 
NF2-associated two schwannoma cases were 
smaller in size than the sporadic cases.

A team of pediatric neurosurgeons, 
a neurootologist, pediatric neurologists, 
neuroanesthetists, neuro-oncologists and 
radiation oncologists decided on the treatment 
plan for patients with pediatric VSs with a 
mult idisciplinary approach. Magnetic 

resonance images of patients were carefully 
evaluated in order to plan the surgical 
approach preoperatively. Total or near-total 
excision of tumor could be achieved in eight 
patients (80%) with microsurgical techniques 
via a suboccipital retrosigmoid approach in 
the sitting position (Figure 1). The facial nerve 
could be anatomically preserved in all cases. 
Operative duration varied between four-seven 
hours (mean 5.4±2.0 hours).

Histopathological evaluation was performed 
according to the WHO criteria at the time of 
diagnosis and the pathology results of all patients 

Figure 1.	 Near-total excision of a giant vestibular schwannoma in left posterior 
cerebellopontine angle in a 17-year-old female patient with neurofibromatosis type 
2. (a, c) Preoperative; (b, d) Postoperative contrast-enhanced magnetic resonance 
imaging. Note that patient had a small right-sided vestibular schwannoma and a 
left-sided parasagittal meningioma.

(a)

(c)

(b)

(d)
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were reported as WHO grade I schwannoma. 
None of the patients had atypical histological 
findings.

Cerebrospinal fluid fistula developed in one of 
the operated patients. In the early postoperative 
period, although the majority of patients (60%) 
had House-Brackmann grade IV and V facial 
paralysis, after two years of follow-up, facial 
nerve functions returned to normal or acceptable 
levels (House-Brackmann grade I or II) in four of 
these patients. At the last follow-up visit, only 
two patients had permanent facial paralysis 
(House-Brackmann grade V or VI). No patients 
had serviceable hearing on the ipsilateral ear 
postoperatively. Mean follow-up period of the 
patients was 9.4±5.0 years. Four patients had mild 
to moderate neurological deficits (facial paralysis, 
lower cranial paralysis, ataxia, etc.), whereas 
60% of patients did not have any neurological 
deficits (except hearing loss) at the end of this 
duration. Residual progression developed in 
one patient in whom the tumor tissue could 
be removed subtotally for the protection of 
the vestibulocochlear and facial nerves and the 
patient was referred to radiotherapy. Recurrence 
was observed in one of the patients who 
underwent near-total resection. This patient did 
not undergo second surgery and was referred to 
radiosurgery.

DISCUSSION
Cerebellopontine angle (CPA) tumors, and 

thus VSs, are rarely seen in children. They 
have been poorly characterized because the 
literature mainly consists of case reports and 
small case series. While constituting a very 
small portion (2%) of all posterior fossa tumors 
seen in childhood, VSs constitute 8% of primary 
intracranial tumors in the general population. 
Vestibular schwannomas account for the 
majority of the CPA tumors seen in adults. In 
one large series[10] of pediatric CPA tumors, 
VSs also comprised the largest portion (60%), 
followed by meningioma (6%) and epidermoid 
cysts (5%), similar to adult population.[10,13,14] 
Likewise, Cunningham et al.[15] reported that 
rate of VS is 86% on the basis of data obtained 
from a study with 115 pediatric lateral skull 
base lesions. However, in a study of Zúccaro and 
Sosa’s[16] which consisted of 33 cases of pediatric 

CPA tumors, this rate was only 24%. In our 
series, when all CPA tumors were considered, 
the schwannoma rate was found to be 40% in the 
pediatric population.

Vestibular schwannomas are the second 
most frequent extra-axial tumors in the adult 
population. They are mostly sporadic; however, 
may also be observed as a component of 
NF2 familial syndrome, particularly during 
adolescence or young adulthood. Non-NF2 
cases are rarely encountered in the pediatric 
population.[8] On the other hand, significant 
proportion of unilateral pediatric VSs, assessed 
as sporadic at the time of diagnosis, has 
been reported to be diagnosed with NF2 at a 
later stage in life.[10] The rate of VSs is 96% in 
patients with genetically detected NF2, taking 
into consideration both unilateral and bilateral 
tumors.[17] In their study that analyzed pediatric 
CPA tumors, Holman et al.[10] reported that 6% of 
children with schwannoma showed NF2 trait. In 
our study, the rate of patients who were operated 
due to non-sporadic (NF2-related) schwannoma 
was only 20%. This may be due to the fact that 
a significant proportion of patients with NF2 
become symptomatic in young adulthood, not in 
childhood. The risk of unilateral tumor emerging 
as the first presentation of NF2 is related to 
the age of the patients. The age group with the 
highest risk of developing contralateral tumor 
is <30 years.[18] Even if the first genetic analysis 
of the patients who are thought to be NF2 is 
negative, it does not provide a definite rule-out 
because a causative mutation still cannot be 
identified in a considerable portion of affected 
NF2 children.[18]

According to the literature, when NF2 
patients with unilateral schwannoma or 
NF2-associated tumors are considered, 45% of 
the patients developed bilateral VSs after a five-
year period following the initial presentation.
[19] In a younger patient group with NF2 
character, spinal tumors and meningiomas were 
reported before bilateral schwannomas were 
detected.[20,21] These data reveal the importance 
of close follow-up and surveillance in the NF2 
population.

The clinical presentation of schwannomas 
can be very diverse.[4,5,11,22-25] For example, while 
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tumors reaching 2 cm in size can cause headache 
and trigeminal nerve compression findings, 
increased intracranial pressure syndrome 
may occur in lesions large enough to cause 
compression on the fourth ventricle.[4,5,8,11] This 
diversity of symptoms can be due to different 
tumor growth patterns, size and individual 
anatomical variations.[5] Hearing loss and 
tinnitus are among the most common reasons 
for referral. In approximately one fourth of the 
patients, hearing loss develops slowly, thus early 
diagnosis and timely surgery are important. 
Similar to Evans et al.’s[20] study, Holman et al.[10] 
found hearing loss at 25% frequency in patients 
with NF2. Holman et al.[10] reported that the size 
of VS in sporadic cases and rate of admission 
with hearing loss were higher than in children 
with NF2. This positive result is associated with 
the early screening of patients with NF2, even 
if they are asymptomatic. The frequency of 
auditory dysfunctions in VS patients is similar 
to the results obtained from studies on all CPA 
tumors and was found to be about 20%.[26] Middle 
or lateral location of the mass occurs as a poor 
prognostic indicator in terms of the protection of 
hearing compared with schwannomas showing 
medial placement.[2,22]

The importance of evaluating some clinical 
variables such as audiometric, radiological and 
neurophysiologic findings is emphasized in 
order to obtain a preliminary information about 
the possible loss of postoperative hearing ability 
in the literature.[10] In addition, a number of 
studies have been conducted to determine the 
pre-surgical factors to predict facial nerve results 
in schwannoma surgery. Wong et al.[27] reported 
that factors such as advanced patient age, large 
dimensions of tumor and position according to 
surrounding anatomical structures (adhesion, 
compression, wrapping of normal structures 
by tumor tissue, etc.), cystic or solid tumor 
character, surgical access route and increasing 
extent of surgical resection are factors affecting 
the prognosis negatively.

In their study on pediatric patients, Walcott 
et al.[28] demonstrated that the preoperative 
symptom duration was 31 months similar to 
adult cases. Likewise, this period was 30 months 
in our study. Prolonged duration of symptoms 
and delayed diagnosis can be attributed to the 

fact that the symptoms cannot be adequately 
expressed or are neglected by children.

When evaluated in terms of tumor size, a 
meta-analysis including 1,345 adult patients with 
VS reported a mean tumor size of 11.8 mm, 
whereas this value was 4.57 cm in pediatric VS 
series consisting seven cases.[28,29] This rate was 
1.5 cm, similar to that of adults in the study 
of Holman et al.[10] When the tumor sizes of 
patients included in our series were examined, 
we detected a mean tumor size of 4.4 cm in the 
values close to the study of Walcott et al.[28] These 
values reported for the pediatric population have 
been observed to be significantly larger than the 
sizes reported for adults in the literature.

While mortality and morbidity rates 
were considerably high in these patients in 
the middle of last century, this ratio has been 
reduced considerably by the development of 
microsurgical techniques and functional 
monitoring methods.[30-32] Surgical approach, 
timing of the surgery, appropriate options of 
treatment, tumor size and serviceable hearing 
ability are all important factors to be taken into 
account during the decision-making stage.[33-35]

Although translabyrinthine, middle fossa, 
and retrosigmoid approaches can be selected by 
neurosurgeons in VS surgery at the present time, 
the most important factor in this regard is that 
the surgical team prefers the approach that they 
are most experienced in.[36] We used retrosigmoid 
approach in all of our cases that we included in 
our study. It may be possible to easily access the 
surgical boundaries and to protect the CNs with 
this approach, where the entire angle anatomy is 
readily visible. At the same time, this approach 
may provide anatomical relief that may allow 
nerve repair in case of possible CN damage. 
Samii and Matthies.[36,37] used suboccipital 
retrosigmoid transmeatal approach in their 
series of 1,000 cases published in 1997 with very 
low surgical mortality (1.1%) and morbidity rates. 
The cystic nature of the tumor and preoperative 
neurologic deficits were reported as risk factors, 
similar to the results of our study.

In VS treatment, one of the most valuable 
adjunct factors in determining the treatment 
strategy is the preoperative MRI. Images should 
be well examined before surgery in order to 
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reveal the facial nerve-tumor relationship, the 
stiffness of the tumor, and selection of optimal 
surgical approach.[27] The success of surgery 
depends on the complete removal of the tumor 
without additional neurological deficits. Samii 
and Matthies’s[37,38] study of 1,000 cases achieved 
a total resection rate of 97.9%. This rate was 90% 
in our study. In the same study, rate of mortality 
was 1.1%, hemiparesis was 1%, quadriparesis was 
0.1% and lower CN damage was 5.5%.[38] Anatomic 
protection rate of the facial nerve was 93% and 
functional protection rate was 51% according to 
the same study results. In our series, facial nerve 
anatomic protection rate was 100% and long-term 
functional protection rate was 80%.

Wong et al.[27] assumed that surgical resection 
of tumors with larger extension to the front 
of the internal acoustic canal may result in 
worse results in the facial nerve and gross 
total resection can be possible less frequently in 
these tumors. If a patient undergoes gross total 
resection, the risk of recurrence is very low.[28] 

Recurrences can be explained with microscopic 
spread during surgery and tumor growth when 
the suitable nutritional conditions are found.[39]

As stated, schwannoma surgery is open to 
complications as in all other tumor surgeries. 
However, the most striking complication here 
is facial nerve dysfunction. The preservation 
of facial nerve function, which is accepted 
as the single most important determinant of 
quality of life in postoperative period, is of great 
importance particularly in children.[40] Facial 
nerve injuries become dramatic in the pediatric 
age and can have deep psychosocial traces. 
When determining the treatment modality, all 
these possible complications should be handled 
cautiously and various strategies should be 
applied to reduce or postpone the morbidity.[28,41]

A good assessment of preoperative function 
of the CNs such as hearing and facial nerves in 
schwannoma treatment is of high importance 
when considering the possibility of damage 
during tumor resection. Successful surgical 
management should provide total tumor 
resection on one hand and should not cause 
neurological deficit on the other hand. This may 
only be possible with proper identification of a 
patient who should undergo surgical procedure, 

determination of the optimal surgical approach 
and successful intraoperative monitoring. For 
this purpose, it may be said that the most 
basic principle in schwannoma treatment 
is patient-specific planning. Zolotova et al.[42] 
evaluated the selection criteria of patients for 
surgery and determined the contribution of 
the auxiliary modern equipment for surgery 
to the extent of tumor resection by setting an 
algorithm. Cerebellopontine angle schwannomas 
may cause compression and traction on the 
brainstem and surrounding anatomic structures, 
including the CNs V through XII depending 
on delayed diagnosis due to slowly evolving 
clinical symptomatology.[43] Yin et al.[44] suggests 
that children presenting with concomitant 
hearing loss and cognitive disturbances should 
be suspected for VS. Considering the seventh 
CN injury, which is regarded as an important 
morbidity due to the psychosocial aspects 
of facial dysmetria created in children, the 
preservation of the facial nerve has critical value 
in the surgical treatment of VS, although it is 
even more difficult in pediatric VS than adult 
counterparts.[44,45] In addition, early diagnosis 
is important in VS surgery in terms of both 
suitability for surgery and reducing associated 
mortality and morbidity, most importantly facial 
paralysis, in patients suitable for surgery.

Treatment options in VS patients include 
clinical-radiological observation, surgery, 
and radiosurgery. For the elderly, the non-
symptomatic patients and those in poor general 
condition, clinical follow-up is an appropriate 
treatment option, and surgical procedure is not 
planned as the first option in these patients. If 
surgical procedure is planned in a patient with 
VS and NF2, this thinking should be converted 
into practice rapidly. Considering the possible 
loss in hearing functions, observation may be 
suitable in patients who are genetically identified 
as NF2, who do not accept surgery, those who are 
unsuitable for surgery or with schwannoma on 
the side while their hearing ability is good.[46,47] 
However, it is emphasized in the literature that 
early surgical intervention should be considered 
if the follow-up of the tumor is an important risk 
source for the protection of hearing.[48,49]

In patients with NF2 in whom bilateral 
schwannomas are common, the purpose is to 
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protect hearing. However, this approach does 
not imply that radical surgery should always 
be planned in such patients to protect the 
hearing. In some cases, only subtotal resection 
is performed for decompression and operation is 
terminated.[41,51]

Age, clinical condition, size of the tumor, 
NF2 association and some features such as 
tumor relationship with surrounding anatomic 
structures are the defining characteristics that 
determine which of the treatment options should 
be performed such as follow-up, surgery, or 
radiosurgery. Different therapeutic options are 
adopted based on the aforementioned factors, 
not a standard method of treatment exists. 
Treatment modalities by neurosurgeons in VS 
cases vary considerably when the tumor location 
and size, radiological features, neurological 
and clinical characteristics of the patient are 
considered. For example, if the hearing function 
is also intact in cases with asymptomatic-NF2, 
follow-up can be performed regardless of tumor 
size. Surgery or radiosurgery may be planned 
when clinical deterioration is present or 
important anatomical or functional structures 
as fourth ventricle-brainstem are exposed to 
compression and in tumors smaller than 1.5 cm 
but showing rapid growth or tumors larger than 
1.5 cm.

Radiosurgery is a viable management 
option for adult VS with good tumor control 
and functional preservation rates. The role of 
radiosurgery after microsurgery with incomplete 
resection has also been investigated and has 
been shown to be an effective method both in 
preventing tumor regrowth and preserving facial 
function.[50] The literature is scarce regarding 
radiosurgical management of pediatric VSs due 
to risks such as secondary tumors to radiation 
and lack of long-term follow-up results. One 
study investigating 25 pediatric NF2-associated 
VS found that treatment outcome of radiosurgery 
for VS in children with NF2 was not favorable 
compared with previous reports of affected 
adults.[51] Therefore, current standard of care for 
pediatric VS remains microsurgery to achieve 
total removal of the tumor while preserving 
function. However, stereotactic radiosurgery 
can be applied as part of bimodal therapy in 
pediatric patients with large-size tumors and 

when subtotal removal is anticipated to preserve 
facial nerve function.

This study has some limitations. First, the 
sample size is relatively small to draw conclusions 
regarding epidemiology and treatment 
strategies. Second, it combines both NF and non-
NF associated VS, which are known to behave 
differently. Third, this is a retrospective case 
series, therefore the study suffers inherent biases 
of this type of investigation, such as heterogeneity 
in diagnostic, treatment and follow-up strategies, 
data collection and data completeness. However, 
the current study provides insights into pediatric 
VS as the literature is scarce regarding this rare 
pathology. Clinical results presented here also 
underlines the crucial role of multidisciplinary 
management of this entity.

In conclusion, VSs are rare in childhood and an 
association with NF2 is often observed. Vestibular 
schwannomas may cause hydrocephalus, various 
CN and brain stem findings by reaching quite 
large sizes. Because of the long life expectancy, 
effective treatment is necessary. VS surgery 
with suboccipital retrosigmoid craniotomy is an 
effective approach in that both the tumor can 
be totally removed and the possible morbidity 
can be minimized. Careful preoperative 
clinical-radiologic planning and intraoperative 
neuromonitoring are of critical importance for 
determining the surgical strategy and producing 
successful clinical results.
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