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Available Online: 05 Aug 2023 Background and Aim: Cranial nerve (CN) schwannomas other than the eighth nerve schwannoma
:are called nonvestibular cranial nerve schwannomas (NVCNS). This study aims to analyze the
clinical profile, distribution, and surgical outcome of the NVCNS.

Methods and Materials/Patients: This is a retrospective study analyzing the NVCNS conducted
between January 2007 and December 2021. VIlIth cranial nerve schwannomas and conservatively
managed NVCNS were excluded from the study.

Results: This study included 25 patients with NVCNS. Ten patients (40%) had trigeminal
schwannomas, 3(12%) facial nerve schwannomas, 9 (36%) lower cranial nerve (LCN) schwannomas,
1 (4%) vagal schwannoma in neck and 2(8%) hypoglossal schwannomas. Eight patients (32%) were
male and 17(68%) were female. The age of the patients ranges from 13 to 62 years (mean 39
years +/- 14 SD). Findings of cerebellar involvement, Vliith CN involvement, and headache are the
most common clinical features. The posterior cranial fossa is the most common location of the
tumors. Thirteen patients (52%) underwent gross total resection (GTR), 7(28%) underwent near-
total resection (NTR) and 5(20%) underwent subtotal resection (STR). All the patients improved in
the postoperative period. Facial nerve palsy is the most common cranial nerve palsy occurring in
the postoperative period.

Conclusion: Trigeminal and lower cranial nerve (LCN) schwannomas are the most common
NVCNS. The retrosigmoid suboccipital approach is the most commonly used surgical approach for
: tumors located in the posterior cranial fossa. Since NVCNS are benign lesions, postoperative clinical
Cranial nerve, Magnetic improvement along with decreased complications should be the goal of the surgery. Hence, gross
resonance imaging, total resection is the most commonly achieved extent of resection, near-total or subtotal resection
Nonvestibular, Schwannoma : can be done wherever gross total resection (GTR) is not possible in NVCNS.
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¢ In this retrospective study, the clinical profile, distribution, and surgical outcome of 25 nonvestibular cranial nerve
schwannomas (NVCNS) operated between January 2007 and December 2021 were analyzed.

e Trigeminal and lower cranial nerve (LCN) schwannomas are the most common NVCNS.

* Retrosigmoid suboccipital approach is the most commonly used surgical approach for NVCNS.

¢ All the patients improved in the postoperative period.

¢ Facial nerve palsy is the most common postoperative complication.

* Near total or subtotal resection of NVCNS can be done wherever gross total resection (GTR) is not possible.

Plain Language Summary

Schwannoma is a benign tumor arising from nerve sheath. A total of 12 cranial nerves (CNs) exist in the body. CN
schwannomas are seen in the head and neck region and most commonly arise from the Vllith nerve. The remaining CN
schwannomas constitute 5%-10% and are called NVCNS. In this retrospective study, medical records of 25 operated
cases of NVCNS were analyzed. Cerebellar findings, Vllith nerve involvement, and headache are the most common
presenting features. Schwannomas of CNs V, IX, X, and XI are the most common NVCNS. All patients underwent
surgery. Patients coming with recurrence will need surgery again. It is acceptable to perform near-total or subtotal
resection wherever complete excision is not possible. All the patients improved in the postoperative period.

1. Introduction

benign nerve sheath tumor occurring along
the cranial nerve (CN) is called CN schwan-
noma [1]. Non-vestibular cranial nerve
schwannomas (NVCNS) represent only 5%-
10% of CN schwannomas [2]. The most common NVCNS
are trigeminal and jugular foramen schwannomas [3].
They are either detected incidentally or present with
loss of function of the affected nerve. The treatment
options include observation, total excision, subtotal
removal, and radiation treatment. The ideal treatment
for the symptomatic patient is the total excision of the
tumor [1]. Due to tumor location, and extent and to
reduce morbidity, it is not possible to achieve a gross
total resection (GTR) in all cases. In such cases, subto-
tal resection followed by radiation is the alternative
treatment [2]. Postoperative complications consisted of
meningitis, cerebrospinal fluid (CSF) leaks, vasospasm,
hemiparesis, and new onset partial CN deficits [4].

The authors analyzed their experience in the surgically
treated cases of the NVCNS. These lesions are surround-
ed by vital structures, such as cranial nerves and brain
stem. Operating such cases is challenging and associ-
ated with morbidity. Previous experience in perform-

ing skull base surgery helps in decision-making in the
extent of surgical resection. This study was conducted
to analyze the clinical profile, distribution, and surgical
outcome of the NVCNS.

2. Methods and Materials/Patients

This is a retrospective observational study to review
the medical records of the patients with NVCNS oper-
ated between January 2007 and December 2021. This
study was conducted at the Department of Neurosur-
gery, Government Medical College, Kozhikode, India.
Institutional Ethics Committee clearance was obtained
for the study. The clinical profile of the patients was ana-
lyzed. Radiological diagnosis was done using computed
tomography (CT) scan or magnetic resonance imaging
(MRI) scan. The size of the tumor was measured in CT/
MRI scan. All the cases are histopathologically con-
firmed as schwannomas. Vllith CN (Vestibulocochlear
nerve) schwannomas and conservatively managed
NVCNS were excluded from the study. When it was dif-
ficult to differentiate the origin of the tumor as IXth or
Xth or XIth cranial nerve, they were called lower cranial
nerve (LCN) schwannomas in this study. This study was
conducted to analyze the clinical profile, distribution,
and surgical outcome of the NVCNS.

Thavara BD, et al. Nonvestibular Cranial Nerve Schwannomas. Iran J Neurosurg. 2023; 9:E16



https://irjns.org/

H@%‘ls Iranian Journal of
: NEUROSURGERY

Patient’s age, sex, diagnosis, clinical features, Glasgow
Coma Scale (GCS), CT/MRI finding, tumor size, types of
NVCNS, CN involved, side of involvement, tumor loca-
tion (middle cranial fossa, posterior cranial fossa, neck
or cervical canal), presence of hydrocephalus, surgical
approaches, the principle of tumor removal, the extent
of resection, histopathology, postoperative complica-
tions and duration of stay in the hospital after surgery
were analyzed. Statistical analysis was performed using
Epi info software.

2023, Volume 9, No. 16

3. Results

A total of 25 patients existed with NVCNSs. Ten patients
(40%) had trigeminal schwannomas, 3(12%) facial nerve
schwannomas, 9 (36%) LCN schwannomas, 1 (4%) vagal
schwannoma in neck and 2(8%) hypoglossal schwannomas.
Among these, 4 recurrent cases (1 trigeminal, 1 facial, and 2
LCNs) existed. Eight patients (32%) were male and 17(68%)
were female. The age of the patients ranged from 13 to 62
years (MeanSD: 39+14 years). Twelve (48%) tumors were

Table 1. The clinical features and structures involved in nonvestibular cranial nerve schwannomas (NVCNS)

Signs and Symptoms

No. of Patients

Cerebellar findings
Optic nerve (decreased vision)
Papilloedema
Trigeminal nerve involvement
Abducent nerve involvement
Facial nerve involvement
Vestibulocochlear nerve involvement
Lower cranial nerves involvement
Vagus nerve involvement
Accessory nerve involvement
Hypoglossal nerve involvement
Pyramidal tract involvement
Headache
Giddiness
Decreased memory
Neck swelling
Vomiting
Decreased consciousness
Walking difficulty
Hiccup
Neck pain
Right upper limb weakness

Seizure

15

6
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Table 2. The locations of the nonvestibular cranial nerve schwannomas (NVCNS)

Tumor's Location No. (%)
MCF 4(16)

PCF 10(40)
MCF+PCF 6(24)
Neck 2(8)
PCF+Neck 1(4)
PCF+Cervical canal 2(8)

Abbreviations: MCF: middle carnial fossa; PCF: posterior cranial fossa

on the right side and 13(52%) were on the left side. Table 1
presents the clinical features and structures involved.

Twenty-four patients had Glasgow Coma Scale (GCS)
of 15/15 during admission. One patient had decreased
consciousness during admission, which improved in
the postoperative period. The smallest tumor was va-
gal schwannoma in the neck measuring 4.6x1.3 cm
and the largest was trigeminal schwannoma measuring
7.8x5.3 cm. Six patients had hydrocephalus in which 3
underwent ventriculo-peritoneal shunt in the preop-
erative period. Table 2 presents the locations of the
tumors in the CT/MRI scan. One vagal and one hypo-
glossal schwannoma were located in the neck. One LCN
schwannoma was located in the posterior cranial fossa
(PCF) extending to the neck. Two LCN schwannomas

L.;’Ns

were located in PCF extending to the upper cervical ca-
nal. All the patients underwent surgery.

Table 3 presents the surgical approaches. During sur-
gery, the authors used a cavitron ultrasonic surgical
aspirator (CUSA) as a main tool to remove the tumor
in the skull base region. It helped to remove the tumor
without manipulation or damage to the surrounding
structures. Initially, the tumor capsule was opened and
internal debulking was done ftill the capsule becomes
thin. Then capsule was reflected without damaging the
surrounding structures. Removal of part of the tumor
near the brainstem was the most difficult part of the sur-
gery. In difficult cases, part of the tumor was left behind
considering the benign nature of the lesion. Achieving
hemostasis was challenging and enough time was spent
on this at the end of the tumor removal. Haemostasis

Table 3. Surgical approaches of nonvestibular cranial nerve schwannomas (NVCNS)

Surgical Approaches

No. of Patients

Retrosigmoid suboccipital approach 5
Trigeminal schwannoma Temporal craniotomy+zygomatic osteotomy 3
Temporal craniotomy 2
Retrosigmoid suboccipital approach 1

Facial nerve schwannoma
Temporal craniotomy 2
Retrosigmoid suboccipital approach 8

LCN schwannoma

Far lateral approach 1
Vagal nerve schwannoma Submandibular transcervical approach 1
Retrosigmoid suboccipital approach 1

Hypoglossal schwannoma
Submandibular transcervical approach 1

Abbreviations: LCN: lower cranial nerve

NS
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Table 4. Extent of resection of nonvestibular cranial nerve schwannomas (NVCNS)
Diagnosis GTR NTR STR
Trigeminal schwannoma 6 3 1
Facial nerve schwannoma 0 1 2
LCN schwannoma 6 2 1
Vagal nerve schwannoma 1 0 0
Hypoglossal schwannoma 0 1 1
Total 13(52%) 7(28%) 5(20%)

Abbreviations: GTR: gross total resection; NTR: near-total resection; STR: subtotal resection

was achieved using bipolar electrocautery and absorb-
able hemostatic agents. Valsalva maneuver was used to
check if any bleeding points were remaining. The dura
was sutured watertight and pericranium was used for
dural closure in some cases.

Thirteen patients (52%) underwent GTR, 7(28%) un-
derwent near-total resection (NTR) and 5(20%) un-
derwent subtotal resection (STR). Table 4 presents the
extent of resection. All tumors were large (the smallest
tumor size is 4.6x1.3 cm). Hence, GTR was not attempt-
ed in some cases to decrease the complications. The au-
thors believe that experience in skull base neurosurgery
can help in better surgical results.

All the patients improved in the postoperative pe-
riod. Complications developed in the postoperative
period (Table 5) were managed with conservative treat-
ment. The authors believe that complications can be
decreased by avoiding injury to the vital surrounding
structures, such as the brainstem, by achieving proper
hemostasis at the end of the surgery, watertight dural
closure, and by waxing air sinuses. The duration of stay
in the hospital after surgery was 7 to 46 days (Mean#SD:
1610 days).

Table 5. Postoperative complications in nonvestibular cranial nerve schwannomas (NVCNS)

Postoperative Complications

No. of Patients

Facial nerve palsy
Mild depressive psychosis
Corneal ulcer
CSF rhinorrhea
Chest infection
Diplopia
Tracheostomy
Hoarseness of voice
Respiratory distress
Tremor

Internal jugular vein thrombosis

Abbreviations: CSF: cerebrospinal fluid

Thavara BD, et al. Nonvestibular Cranial Nerve Schwannomas. Iran J Neurosurg. 2023; 9:E16



https://irjns.org/

2023, Volume 9, No. 16

D@ s Iranian Journal of
NEUROSURGERY

Figure 1. T1 Contrast (a) axial and (b) coronal and (c) T2W sagittal magnetic resonance imaging (MRI) showing well-defined contrast en-

hancing vagal nerve schwannoma in left carotid space

lllustrative case

A 42-year-old male presented with headache, intermit-
tent difficulty in speech, and left-sided submandibular
neck swelling of 8 months duration. MRI of the neck
revealed a well-defined strongly enhancing lesion mea-
suring 4.6x1.3 cm in the left carotid space at the C2 lev-
el causing compression of the cervical internal carotid
artery (ICA) with proximity to the jugular foramen and
compressing the internal jugular vein (Figure 1). The
patient underwent surgery with a submandibular trans-
cervical approach. A vascular surgeon’s help was sought
due to its proximity to carotid and jugular vessels. In-
traoperatively digastric muscle was divided. Hypoglos-
sal nerve, carotid bifurcation and internal jugular vein
were identified and preserved. The carotid sheath was
opened and a solid cystic encapsulated greyish-white
lesion arising from the left vagus nerve was defined
(Figure 2). The vagus nerve was not separable from the
tumor. Excision of the tumor was done. Histopathology
confirmed it as vagal nerve schwannoma. Postopera-
tively patient developed a change in voice and uvula de-

viation to the right side which partially improved in the
follow-up period.

Experience in upper cervical neck dissection is im-
portant for operating such cases. Neurosurgeons can
expose vagal nerve schwannoma with the help of a vas-
cular surgeon given its proximity to carotid and jugular
vessels. Anesthetists should be aware of the cardiac ef-
fect of the vagus nerve during surgery. Care should be
taken to avoid injury to the hypoglossal nerve, carotid
bifurcation, carotid vessels, and internal jugular vein. If
possible, the vagus nerve should be preserved. But in
the author’s case, the tumor was large and the vagus
nerve was not separable and hence divided.

4. Discussion

Schwannoma is World Health Organization (WHO)
grade | tumor. It occurs due to the loss of function of the
Merlin gene [5]. The schwannomas form a well-demar-
cated, eccentric mass and deflect the nerve [1]. NVCNS
are relatively rare tumors [3]. Chowdhury et al. pre-

Figure 2. Submandibular transcervical approach exposing left vagal nerve schwannoma and surrounding structures
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sented their experience in 30 cases of NVCNS. The most
common tumor was trigeminal schwannoma followed
by glossopharyngeal+/ vagus nerve schwannoma. They
achieved total resection of the tumor in 80% of cases.
Postoperatively 25 cases improved, 3 cases developed
new deficits and 2 patients died. They concluded that
the surgical approach to these tumors is associated with
significant morbidity. But correct decision-making and
surgical planning can result in good outcomes [6]. In the
author’s study, the most common tumors are trigeminal
and LCN schwannomas. They achieved total resection in
only 52% of cases, but all the patients improved in the
postoperative period without any mortality. Since these
are benign lesions, the authors believe that postopera-
tive clinical improvement along with decreased compli-
cations should be the goal of the surgery.

Safavi-Abbasi et al. noted that larger tumors were
treated with microsurgery or combined microsurgery
and radiosurgery. Tumors with a mean tumor volume
of 5.38+3.23 cc received microsurgical treatment alone.
Postoperative complications include CSF leak, hydro-
cephalus, and meningitis. New CN deficits were identi-
fied in the 14.3% microsurgical group. Other complica-
tions include new hearing deficits, new facial numbness,
transient hoarseness, and mild dysphagia [3]. Facial
nerve palsy and chest infection were the most common
complications in the author’s cases.

Sarma et al. reported their experience in 26 trigemi-
nal nerve schwannomas. The mean tumor equivalent
diameter (TED) was 2.52 cm. Trigeminal nerve dysfunc-
tion was the most common presenting symptom. The
other CNs involved in trigeminal schwannomas are VI, I,
1, IV, VII, and VIII. Twenty of these patients underwent
surgery via an anterolateral craniotomy with extradural
or intradural approach. The remaining six patients un-
derwent surgery via a lateral intradural approach (par-
tial labyrinthectomy and petrous apicectomy) or other
transpetrosal approaches [4]. Our author reported 10
cases of trigeminal schwannomas. The smallest tumor
measured 3.9 x 4.1 cm and the largest measured 7.8 x
5.3 cm. Five patients underwent surgery by temporal
craniotomy and another 5 by retrosigmoid suboccipital
approach.

Sarma et al. reported that the main presenting com-
plaint in facial nerve schwannoma was facial nerve
weakness. Other CNs involved are VI, IX, and X. The
mean tumor equivalent diameter (TED) was 0.99 cm.
The tumors located at the geniculate segment of the fa-
cial nerve underwent a middle fossa and transmastoid
approach. The tumors in the cerebellopontine angle un-
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derwent a retrosigmoid approach. Lower cranial nerve
schwannomas occupy the jugular foramen area. Glos-
sopharyngeal nerve schwannomas presented with CNs
IX, VIII, VI, and V impairment or cerebellar impairment.
Cisternal tumors underwent a retrosigmoid approach.
Tumors extending into the jugular foramen underwent
a retrosigmoid and transjugular approach. The vagal
nerve schwannoma underwent retrosigmoid approach
and the accessory nerve schwannoma underwent an
extreme lateral approach. Hypoglossal nerve schwan-
nomas presented with weakness of CNs IX, X, and XII.
Complete tumor excision was achieved in all cases. Cis-
ternal tumors underwent an extreme lateral and partial
transcondylar approach [4]. In the author’s study, 2 pa-
tients underwent temporal craniotomy and 1 patient
underwent retrosigmoid suboccipital approach in facial
nerve schwannoma. The retrosigmoid, suboccipital ap-
proach was used in 8 cases, and the far lateral approach
in 1 case of LCN schwannomas. Vagal schwannoma un-
derwent a submandibular transcervical approach. The
retrosigmoid suboccipital approach and submandibular
transcervical approach were used in each case of hypo-
glossal schwannoma. The authors believe that the se-
lection of surgical approaches depends on the location
of the tumor and the surgeon’s preference.

Cervical vagal schwannoma is a rare, benign pathology
with non-specific symptoms. It is 1.5 times more com-
mon in women with a median age of 44 years. The surgi-
cal decision is taken by balancing risks and benefits. For
benign lesions, intracapsular enucleation gives better
results in terms of preserving nerve function [7].

Hypoglossal schwannomas occur rarely and account
for 5% of non-vestibular schwannomas. Due to its nega-
tive effects on delicate surrounding structures, treat-
ment consists of the surgical excision of the lesion. An
intracranial lesion with extracranial extension is the
most common type of lesion. Isolated extracranial le-
sions are rare [8].

In the author’s study, NVCNS are more common in
women. Findings of cerebellar involvement, VIIith CN in-
volvement, and headache are the most common clinical
features. All the tumors are large in the author’s study.
Thirteen (52%) patients underwent GTR of tumors. The
retrosigmoid suboccipital approach is the most com-
monly used surgical approach for trigeminal and LCN
schwannoma. Postoperative complications were man-
aged conservatively with good results. All the patients
recovered with good surgical outcomes.
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5. Conclusion

NVCNS are more common in women. Trigeminal and
lower cranial nerve schwannomas are the most com-
mon NVCNS. The retrosigmoid suboccipital approach is
the most commonly used surgical approach for tumors
located in the posterior cranial fossa. Facial nerve palsy
is the most common cranial nerve palsy occurring in the
postoperative period. Since NVCNS are benign lesions,
postoperative clinical improvement along with decreas-
ing the complications should be the goal of the surgery.
Hence, though gross total resection is the most com-
monly achieved extent of resection, near-total or subto-
tal resection can be done wherever GTR is not possible.
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