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Abstract

Objective: The aim is to share our experience of the clin-
ical features and important issues encountered in diag-
nosing and treating multiple head and neck schwanno-
ma cases seen at our centre, all of which went on to have
surgical treatment.

Methods: This was a retrospective review of the medi-
cal records of cases over an 11-year period (2007-2018)
diagnosed with schwannoma by post-surgical histopa-
thology. The demographic characteristics of these cases,
along with their clinical characteristics, namely, tumour
location, preoperative diagnostic tests undertaken, surgi-
cal approach used, and any postoperative complications,
including the management of such complications, were
reviewed.

Results: A total of 31 patients (18 male, and 13 female)
were included in the study. Contrast-enhanced magnetic
resonance imaging was the most commonly used pre-op-
erative diagnostic method (77%). 58% of the cases were
extra- and 42% intra-cranial. Extracranial schwannomas
were noted to arise from several different areas of the
head and neck region. The most common neurological
deficit post-operatively was facial paralysis.

Conclusion: Since head and neck schwannomas can de-
velop from any area where the nerve sheath is present,
they may present with a wide variety of non-specific
symptoms. The treatment plan should be made with the
anticipated preoperative and postoperative neurological
deficit firmly in mind.
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Introduction

Schwannomas, also known as neurilemmomas, are encapsu-
lated, solitary, benign and slow-growing tumours originating
from the sheaths of peripheral, cranial or autonomic nerves.
Approximately half of these rare tumours occur in the head
and neck region, but they can occur anywhere in the body.
' They are generally classified according to their anatomical
location and the nerve from which they originate.”! Schwan-
nomas can be extra-, intra- or transcranial. In addition, ex-
tracranial schwannomas of the neck are also classified into
lateral or medial. While tumours arising from the brachial
and cervical plexuses are considered to be lateral, tumours
originating from the glossopharyngeal, vagus, accessory, and
hypoglossal nerves are considered of medial type.?!

The symptoms and signs of schwannomas vary since
they can be found in many different locations within the
head and neck region. They typically present with rather
non-specific symptoms and therefore are easily overlooked
in the differential diagnosis. Malignant transformation is
rare but should be suspected if pain or neurological deficits
are present. Preoperative diagnostic modalities can provide
valuable information and even diagnostic evidence, but a
definitive diagnosis requires histopathological examina-
tion.”! However, whilst surgical excision does permit a de-
finitive diagnosis and treatment to occur, there is also the
potential for postoperative morbidity. The rarity of tumour
occurrence, the uncertain presentation and difficulty in di-
agnosis, and the potential morbidity associated with surgi-
cal treatment mean managing a schwannoma is clinically
challenging. Therefore, in this study, we aim to share the
expertise gathered in our centre, by outlining the clinical
teatures and the key issues encountered in diagnosis and
treatment of head and neck schwannomas that proceeded
to surgical treatment.

Materials and Methods

A retrospective study was undertaken following approv-
al by the Kocaeli University Non-Interventional Ethics
Committee (KU/GOKAEK 2018/157). A retrospective
review was carried out on cases where schwannoma had
been diagnosed histopathologically following surgical ex-
cision at the Kocaeli University Otorhinolaryngology and
Head & Neck Surgery Clinic between 2007 and 2018, and
who had been followed up regularly in the postoperative
period. Cases where non-surgical treatment was employed
or follow-up did not occur were excluded from the study.
Demographic information on all the cases was record-
ed, as was the presenting complaint, the clinical features

of the schwannoma, the location and nerve of origin, any
preoperative diagnostic tests undertaken, the surgical ap-
proach followed, postoperative complications and their
management, and the duration of follow-up. The gathered
data were analysed using the Statistical Package for Social
Sciences software version v16.0 (SPSS Inc., Chicago, IL,
USA). Categorical variables were expressed as numbers
(percentage) and analysed using Pearson’s chi-square test.
A p value of <0.05 was considered statistically significant.

Results

Thirty-one cases of head and neck schwannoma, who un-
derwent surgical treatment in our tertiary referral clinic
between 2007 and 2018 were included in the study.

Demographic Information

Of the 31 cases, 18 were male and 13 female. The average
age was 43.6 years, with an age range of 9 to 65 years. The
peak age of tumour occurrence was the 4" decade. There
were no significant differences between male and female
cases in terms of demographic variables. Although male
cases predominated in the extracranial group, the result
was not statistically significant (p=0.439). The age and sex
distribution of the cases of extracranial and intracranial lo-
cations are given in Table 1.

Table 1. Demographic Characteristics of Head and Neck Schwanno-
ma Patients

Head and Neck Number of patient Age (years) Sex

Schwannomas n (%) Mean (range) M/F

Extracranial 18 (58.1) 43.4 (9-65) 12/6

Intracranial 13 (41.9) 44 (22-61) 6/7

Total 31 (100) 43.6 (9-65) 18/13
Location

Eighteen (58%) cases were extra- and 13 (42%) cases in-
tracranial. All the intracranial tumours were vestibular
schwannomas. Seven (54%) tumours were located entirely
within the internal acoustic canal, whilst 6 (46%) tumours
extended to the cerebello-pontine angle. Extracranial head
and neck schwannomas were for the most part located in
the neck region (n=8, 44%). The other extracranial loca-
tions in order of frequency were; middle ear (n=3), tongue
(n=2), larynx (n=2), pterygopalatine fossa (n=1), parotid
(n=1) and nasolabial region (n=1) (Table 2).
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Table 2. Location, clinical characteristics, distribution of schwannomas according to origin nerve and surgical approach.

Location
Extracranial, Neck  (n=8, 44%)

Lateral (n=5, 28%)

Medial (n=3, 17%)

Extracranial, Other (n=10, 56%)

Middle Ear (n=3, 16%)

Larinx (n=2, 11%)
Tongue (n=2, 11%)
Nasolabial area (n=1, 5%)
Parotis (n=1, 5%)
Pterygopalatine fossa (n=1, 5%)

Intracranial
Internal acustic canal (n=7, 54%)
Cerebellopontine angle (n=6, 46%)

Complaint

Surgical Approach Origin Nerve

Neck mass (n=4)
Numbness of left hand (n=1)

Neck mass (n=2)
Headache (n=1)

Facial paralysis (n=3)

Hoarseness (n=2)

Tongue Mass (n=2)

Swelling over upper lip (n=1)
Swelling below the ear (n=1)

Numbness of the face (n=1)

Dizziness (n=7, 54%)
Hearing loss (n=6, 46%)

Tinnitus (n=6, 46%)

Transcervical (n=8) Cervical sympathic chain (n=3)
Brachial plexus (n=1)

Unknown (n=1)

Unknown (n=3)

Transmastoid (n=3) Facial Nerve (n=2)

Chorda tympani (n=1)
Transcervical (n=2) Unknown (n=2)
Transoral (n=3) Hypoglossus (n=2)
Unknown (n=1)
Transcervical (n=1) Facial Nerve (n=1)

Transnasal (n=1) Trigueminal nerve (n=1)

Translabyrinthine (n=12)
Retrosigmoid (n=1)

Superior Vestibular (n=7)
Inferior Vestibular (n=6)

Clinical Features

The presenting complaints in the patients with intracra-
nial tumours was dizziness in 7 (54%) and hearing loss
in 6 (46%) patients. Amongst the patients with extracra-
nial tumours, the presenting complaints were: neck mass
without pain (6 cases, 33 %); facial paralysis (3 cases, 16%);
hoarseness (2 cases, 11%); and tongue mass (2 cases, 11%).
Numbness in the arm, headache, swelling below the ear,

numbness on the face and an over-lip mass, were noted less

commonly: these symptoms each occurred only once, i.e.
in 5% of cases (Table 2).

Preoperative diagnostic tests

Contrast-enhanced magnetic resonance imaging (MRI)
was the most commonly used diagnostic imaging method
(n=24,77%) (Figure 1). All of the 13 cases with intracranial

Figure 1. Magnetic resonance imaging of a mass. A. Axial section B. Sagittal section
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head and neck schwannoma were assessed by MRI. In 10
cases, schwannoma was reported as the diagnosis, whilst
in a further 3 cases schwannoma was mentioned as a dif-
ferential diagnosis. Of the 18 cases where the tumour was
extracranial, eleven patients were imaged using MRI, three
patients were assessed by contrast enhanced computed to-
mography (CT), and two patients were assessed by Doppler
ultrasonography (USQG). In two cases, where the tumour
was located within the tongue, there was no preoperative
imaging. These individuals presented with a smoothly cir-
cumscribed polypoid mass visible on the tongue surface.
The excised material was reported histopathologically as
a schwannoma following a diagnostic total excision per-
formed via a transoral approach under local anaesthesia.
Only 3 of the extracranial head and neck schwannomas
were directly diagnosed on MRI. One case was reported as
a possible pleomorphic adenoma, and in one case the lesion
was reported as indistinguishable from a paraganglioma,
which was included in the differential diagnosis. For the
rest of the cases, 6 patients underwent MRI, three patients
CT, and two patients ultrasonography. All (11 cases) were
reported as a non-specific mass. Fine needle aspiration cy-
tology (FINAC) was performed in 8 of these cases where
the diagnosis was indeterminate. Following FNAC, 2 cases
were diagnosed with schwannoma.

Surgical Approach

In 26 (84%) of cases, the tumour was able to be totally re-
sected, butin 5 (16%) cases where the tumour could not be
totally excised, debulking was instead performed.

A trans-labyrinthine approach (n=12, 92 %) was the pre-
terred method in the treatment of the cases of intracranial
vestibular schwannoma, with a retrosigmoid approach only
used in one case (Table 2). Due to incomplete data, the
3 kHz hearing threshold was not considered when assess-
ing pre- and postoperative hearing. The pure-tone average
(PTA) was calculated as the mean of the hearing thresholds
at 0.5, 1, and 2 kHz. The average PTA of the 12 patients
who underwent surgery via a trans-labyrinthine approach
was 72 dB (range:30-118 dB) preoperatively and hearing
was unable to be preserved because of the particular surgi-
cal technique chosen. The preoperative and postoperative
3rd month PTAs of the single case who underwent surgery
via a retrosigmoid approach were 22 dB and 34 dB, respec-
tively.

For the extracranial head and neck schwannomas, to-
tal excision was performed by a transcervical approach in

11 (61%) patients, transmastoid in 3 (17%), transoral in
3 (17%) and transnasal approach in one (5%) patient, the
route being chosen according to the location of the lesion

(Table 2, Figure 2).

Figure 2. Intraoperative image of cervical tumor.

Nerve origin

For the intracranial schwannomas, the inferior vestibular
nerve was the most common nerve of origin, being found
in 6 (46%) such cases. For the extracranial schwannomas,
the cervical sympathetic chain in the neck (n=3, 37%) as
well as the facial nerve in other areas (n=3, 30%) were the
most common nerves of origin. In 7 (22%) patients, the
neural origin of the tumour could not be determined with
precision (Table 2).

Postoperative complications and management

Postoperative complications and complaints were report-
ed in 7 (23%) of the vestibular schwannomas treated via a
trans-labyrinthine approach. The complications consisted
of: dizziness, rhinorrhoea, cerebrospinal fluid (CSF) leak,
facial paralysis and Horner syndrome. Facial paralysis was
the most common (n=4, 13%) complication. The manage-
ment of complications was as follows: pharmacotherapy
for vertigo was supplied for one week postoperatively. Rhi-
norrhoea was noted in one case with facial paralysis, and
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lumbar drainage was performed following neurosurgical
advice. Due to ongoing CSF leakage, a revision exploration
was performed, and facial nerve decompression with hypo-
glossal nerve anastomosis were performed. One of the cas-
es with facial paralysis was treated intraoperatively with a
gold implant to the upper eyelid. Other patients with facial
paralysis received medical treatment and were followed up.

The individual in whom the retrosigmoid approach was
used had CSF leakage at the wound site. Following refer-
ral to neurosurgery, lumbar drainage was performed and
the leakage ceased with conservative treatment. Speech
impairment was observed postoperatively in one case,
with a CT/MRI evaluation revealing an epidural haemat-
oma. This case was treated by neurosurgery. In another
case, where the schwannoma had arisen from the brachial
plexus, numbness of the hand developed postoperatively.
Physiotherapy to the affected hand resulted in acceptable
improvement.

Follow up

The mean follow-up period for the intracranial cases was
39 months, with a minimum of 5 months and maximum
of 67 months follow-up. No recurrence or malignant
transformation was detected during the follow-up period.
The mean follow-up period of the extracranial cases was
21 months with a minimum one month and maximum 96
months follow-up. No recurrence or malignant transfor-
mation was detected during the follow-up period.

Postoperative histopathological appearances were of
benign cells with typical spindle cells and hypercellular
(Antoni A) and hypocellular (Antoni B) areas, in all cases.
Immunohistochemical studies showed S100 positivity in
all cases.

Discussion

Schwann cells are neural crest-derived glial cells that pro-
vide myelin isolation to axons of the peripheral nervous
system. Schwannomas are benign tumors originating from
Schwann cells, first described by Verocay in 1908.14 Al-
though such tumours may occur at any age, it has been
reported that they are most commonly seen between the
ages of 20 and 50, with no significant differences in terms
of ethnicity or sex.’” In the present study, the majority of
patients were between the ages of 20-50 years (n=19, 61%)
and the peak occurrence in this sample was in the patients’
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thirties. Therefore, schwannomas should always be includ-
ed in the differential diagnosis of head and neck masses in
both sexes in both middle and old age.

Since these tumours do not often impair the function
of the nerve from which they originate, non-specific symp-
toms may occur, depending on the location. This results
in frequent misdiagnosis of schwannomas. Vagal or glos-
sopharyngeal schwannoma may commonly present with
complaints such as dysphonia, dyspnoea, dysphagia, or
even cough. Although rare, schwannoma originating from
the facial nerve or its surroundings may be the underlying
cause of acute peripheral facial paralysis. In our study, three
cases presented with facial paralysis, one with facial numb-
ness and another with numbness of the arm. The most
common symptom in cases where there was an intracranial
vestibular schwannoma was dizziness, and the second most
common symptom was hearing loss. In our study, 72%
of cases with an extracranial schwannoma presented with
a painless neck mass, which is a very common symptom.
Since nerve dysfunction is generally not expected in benign
cases, the development of neurological deficits should raise
the suspicion of malignancy, which must then be ruled out.
"This situation also strengthens the surgical indication for
these patients. Likewise, a careful radiological screening
will be required for local and distant metastasis or other
concomitant schwannomas.

Although schwannomas of the head and neck most
commonly originate in the cervical sympathetic plexus,
they may arise from any of the cranial nerves. Leu and
Chang ™ reported on 52 cases of extracranial schwanno-
ma, of which 18 were located in the neck. The origin was
reported as the cervical plexus in 9 cases, brachial plexus in
3 cases, cervical sympathetic chain in 2 cases, vagus nerve
in 2 cases, hypoglossal nerve in 1 case, and the greater au-
ricular nerve in 1 case.® Biswas et al P! reported thatin 17
cases out of their series of 31 extracranial schwannomas,
the nerve from which the tumour originated could not be
identified. The identified origins were reported as the bra-
chial plexus in 5 cases, facial nerve in 3 cases, vagus nerve
in 2 cases, hypoglossal nerve in 1 case, cervical sympathetic
chain in 1 case, glossopharyngeal nerve in 1 case, and re-
current laryngeal nerve/vagus in 1 case.’) Hoing et al )
reported that they were able to find the nerve from which
the tumour originated in only 11 of their 20 extracranial
schwannoma cases (facial nerve in 4 cases, vagus in 4 cas-
es, and cervical sympathetic chain in 3 cases). In our study,
most of the extracranial cases (n=8, 44%) were located in
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the neck and only three of them had arisen from the cer-
vical sympathetic chain. In addition, we encountered tu-
mours of facial nerve origin in the middle ear as well as
tumours of the chorda tympani. The presence of neuro-
logical deficits, especially prior to surgery, may be useful
in finding the nerve of origin. However, given that most
patients are asymptomatic, detection of the nerve of origin
of the tumour may depend on high-quality and well-evalu-
ated preoperative imaging methods.

Various imaging methods are in use to evaluate the tu-
mour before intervention. MRI is undoubtedly superior to
other imaging modalities in terms of determining the loca-
tion of the lesion and its relationship with the surrounding
soft tissue, as well as for determining the origin of the le-
sion. Yasumatsu et al "% reported that the diagnostic sen-
sitivity of MRI was 80%. In our case series, the diagnosis
of schwannoma was reported in 13 (54%) of 24 patients
evaluated by MRI. The rate of radiological diagnosis un-
doubtedly increases with greater experience and interest in
this area. We have observed that radiologists, particularly
those who have not encountered a schwannoma previously,
may overlook schwannoma as a diagnosis, even when typi-
cal features are present on imaging. Multidisciplinary eval-
uation of such cases may improve the differential diagnosis
and increase successful recognition of the lesion. FNAC
provides benefit in cases where the diagnosis cannot be
made by radiological imaging methods alone, but the pre-
operative diagnostic sensitivity of FINAC alone is inade-
quate.! FNAC was used in 8 cases in which the diagnosis
was unclear and vascular pathology had been excluded by
imaging. Two such cases were reported as schwannoma.
FNAC was inadequate to diagnose the disease sufficiently
in our case series and the method did not contribute to
preoperative diagnosis. Nevertheless, FNAC retains some
usefulness as a way to rule out other malignancies.

The management of schwannomas includes both sur-
gical and non-surgical treatment options, such as watchful
waiting, complete tumour excision or intracapsular enucle-
ation. Due to the possibility of malignant degeneration and
recurrence, it is important to remove the entire mass wher-
ever possible. Therefore, the recommended treatment is
usually surgical excision. On the other hand, since tumours
arise from the nerve sheath, even with highly delicate and
careful surgery, it is very likely that patients who have no
neurological deficit prior to surgery may develop neuro-
logical deficits postsurgically. Cakir et al ! reported a fail-
ure rate of 57% in protecting the nerve of origin in their

extracranial head and neck schwannoma cases. Therefore,
the surgical decision should be informed by an evaluation
of the nerve of origin and its likely impact on the patient’s
quality of life if a postoperative deficit occurs. While nerve
dysfunction is more acceptable in cases where the tumour
arises from a small sensory nerve, deficits in major nerves
and the cranial nerves will be more apparent. In our study,
19% of the cases reviewed had significant neural deficits
after surgery. Facial paralysis developed in 4 such patients,
although the deficitimproved partially in the late postoper-
ative period. In one patient with a brachial plexus-derived
tumour, postoperative numbness in the hand improved
acceptably with physiotherapy. Giving detailed informa-
tion before surgery and planning rehabilitation strategy in
the postoperative period facilitates the management of the
complications and increases success. For all these reasons,
the surgical decision should be made considering the bal-
ance between risks and benefits, i.e. by comparing the se-
verity of preoperative symptomatology and the anticipated
postoperative neurological deficit. In current treatment
management algorithms ", asymptomatic benign lesions
have been reported to be good candidates for observation
as long as they remain stable Our general approach in clin-
ical practice is to observe asymptomatic extracranial mass-
es, especially those located medially, in patients who can be
relied on to attend follow-up.

Even some cases treated surgically required careful
postoperative follow-up, with annual MRI. It is very im-
portant to inform the patient in detail about what symp-
toms and signs may develop due either to the disease or
to treatment, and to advise the individual to attend hos-
pital without waiting for a follow-up appointment if any
additional symptoms occur. The follow-up period should
also include the evaluation, follow-up and rehabilitation of
treatment-related deficits and complications. The effects
of neurological deficits may change or worsen with age,
plus further disease is a possibility in young individuals
with otherwise full life expectancy. Long-term follow-up
should be planned around these issues.

Conclusion

Head and neck schwannomas are rare tumours which may
present with multiple various and non-specific symptoms,
since they can develop from any area where nerves are pres-
ent. The treatment decision should be made on the basis of
the potential neurological deficits that exist preoperatively,
and those anticipated postoperatively. Therefore, accurate
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preoperative diagnosis with secure identification of the
nerve from which the tumour originates allows patients
to be informed about possible nerve damage and make an
informed decision about accepting surgery or follow-up.
In preoperative diagnostic imaging, MRI is superior to
other imaging modalities in determining the relationship
of the lesion with the surrounding tissue, its location and
especially in identifying the nerve of origin. FNAC
may provide additional benefit for the differental
diagnosis and may allow the recognition of other
pathologies. If surgical excision is planned, total excision
of the tumour should be performed and a
multidisciplinary team should then work together to
address potential postoperative morbidity.
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