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Abstract We present series of head, neck extracranial
non-vestibular schwannomas treated during 2-year period.
All patients with head and neck schwannomas treated at
our department from April 2007 to July 2009 were
reviewed. There was female predominance (72%). The
mean age at diagnosis was 38 years. All (100%) presented
with a neck mass. Most common nerves of origin were the
vagus and the cervical sympathetic chain. Treatment for all
cases was complete excision with nerve preservation.
Among all schwannoma patients, postoperative neural
deficit occurred in four with partial to complete resolution
in three. The follow-up period was 24 months. Non-ves-
tibular extracranial head and neck schwannomas most
frequently present as an innocuous longstanding unilateral
parapharyngeal neck mass. Preoperative diagnosis may be
aided by fine-needle cytology and magnetic resonance
imaging or computed tomographic imaging. The mainstay
of treatment is complete intracapsular excision preserving
the nerve of origin.
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Introduction

Schwannomas, also known as neurilemmomas, neuromas,
or neurinomas, are uncommon nerve sheath neoplasms that
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may originate from any peripheral, cranial or autonomic
nerve of the body with the exception of the olfactory and
optic nerve. Malignant change is unusual. Cervical vagal
schwannomas are rare, slow-growing tumours usually
reported to occur in patients between 30 and 50 years of
age. There does not seem to be a sex-related predisposition.

Despite the fact that a large proportion of head and neck
schwannoma studies is devoted to intracranial acoustic
neuromas, the majority of head and neck schwannomas are
non-vestibular and extracranial. Some 25-45% [1] of sch-
wannomas are located in the head, and these often present
as diagnostic and management challenges. Imaging plays a
central role in diagnosing vagal nerve neoplasm and in
particular magnetic resonance imaging (MRI) has become
the routine imaging study for these tumours. They are
usually asymptomatic benign lesions and complete surgical
resection is the treatment of choice.

Materials and Methods

All patients with head and neck schwannomas treated at
our department between April 2007 and July 2009 were
reviewed from a single institution Maharaja Yeshwantrao
Hospital, the largest tertiary hospital in Madhya Pradesh,
India. Data collected included patient age, sex, race, pre-
senting signs and symptoms, anatomical location of the
tumour, tumour size, nerve of origin, diagnostic modality,
surgical approach, intraoperative finding, histopathological
finding, and outcome after treatment. The presence of
characteristic Antoni A or B histologic patterns with or
without S-100 stain was used to identify schwannomas.
S-100 immunohistochemical staining is positive [1] in
most Schwann cell-derived tumours. Grossly identified,
schwannomas are well circumscribed encapsulated firm,
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grey myxoid masses attached to nerve but may have areas
of cystic and xanthomatous change (Figs. 1, 2, and 3).

Results

Eight patients with head and neck schwannomas were
identified. Our study set of schwannomas was necessarily
extracranial non-vestibular and mainly non-trigeminal
because the vestibular and trigeminal schwannoma patients
usually receive tertiary treatment through either otolaryn-
gology or neurosurgery.

The study population consisted of two males and six
females, with a mean age of 38 years (range 10-64) and a
median age of 33 years. Usual age of presentation is from
30 to 50 years except for two cases in extremes of age, one
case being 64 year old and another being a paediatric case
only 10 year old which is a rare occurrence. Each had a

Fig. 1 Histopathological
examination typical of
schwannomas

Fig. 2 Showing resection of the
schwannoma with preservation
of the vagus
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solitary head and neck schwannoma and none suffered
from neurofibromatosis. All eight patients underwent pre-
operative computed tomography (CT) or MRI to facilitate
diagnosis and delineate extent and related anatomy. All
patients underwent surgical excision of the tumour. Table 1
shows the epidemiological data of the population, along
with the presenting signs and symptoms, initial diagnosis,
and diagnostic modality utilised.

A unilateral neck mass was reported in all (100%)
patients making it the most common presentation of a
schwannoma. Of these, 5(66%) had a neck mass that was
right sided.

Out of all the cases, 3 (34%) were left-sided Sch-
wannomas. In our case series the nerve of origin
(Table 1) was identified in 7 (95%) of 8 patients. Of those
identified, 4 were derived from the vagus nerve; 2, the
cervical sympathetic chain; and 1, the accessory nerve
(Table 2).
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Fig. 3 CT scan showing
schwannoma

Table 1 Epidemiological characters, nerve of origin, investigations of the recorded patient in the case series

Patient Age/sex History

Clinical diagnosis

Investigations Nerve of origin

A 10 years/M Right neck mass—since 8 years Reactive lymphadenopathy FNAC inconclusive IHC advised

Vagus
CT vagal schwannoma

B 30 years/F  left neck mass—since 8 months Thyroid nodule FNAC hgic aspirate CT thyroid cyst Vagus

C 40 years/F  Right neck mass—since 5 years Level 2 lymph nodes FNAC hgic aspirate CT vagal Vagus
schwannoma

D 48 years/F  left neck mass—since 4 years  Carotid body tumor CT metastatic lymphnode Vagus

E 50 years/F  Right neck mass—since 1 year Right supraclavicular MRI schwannoma Accessory

lymph node

F 64 years/M left neck mass—since 3 years  Carotid body tumor FNAC schwannoma MRI Sympathetic chain
schwannoma

G 32 years/F  Right neck mass—since 4 years Level 3 lymph nodes FNAC inflammatory lesion CT Sympathetic chain
enlarged
lymphnode

H 28 years/F  Right neck mass—since 2 years Solitary thyroid nodule FNAC? schwannoma CT Unknown
schwannoma

Table 2 Post operative follow up and associated symptoms and recovery times

Patient Nerve of origin Post operative symptoms Follow up

A Vagus Hoarseness and vocal cord paresis Spontaneous recovery in 12 months

B Vagus Hoarseness Lost in follow up with no complaints

E Sympathetic chain Horner’s syndrome and pain over Temporo- Mandibular Spontaneous recovery in 12 months
joint and preauricular region

G Accessory Wound paresthesias Spontaneous recovery in 12 months

In all cases, the tumour was completely resected surgi-
cally. The surgical approach varied depending on the pre-
operative presumptive diagnosis, location and size of the
tumour, and surgeon preference.

Postoperative neural deficit was documented in 4 (50%)
patients with spontaneous recovery in 3. In our case series,
2 out of 4 vagal schwannomas were associated with vocal
cord palsy and voice hoarseness post operatively, cervical
sympathetic chain with Horner’s syndrome. Notably, the

patient who had a cervical sympathetic chain schwannoma
excised developed postoperative ipsilateral chronic pain
over the temporomandibular joint and preauricular region,
probably from injury to the great auricular nerve. The case
of accessory nerve schwannoma manifested postoperative
deficit in the form of wound paresthesia.

None of the patients suffered wound infection, haema-
toma, or cerebrospinal fluid leak, which are possible
characteristic sequelae reported in other series.
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The patient follow-up period was of 24 months. All
remained free of disease at last follow-up consultation.
None of the schwannomas was malignant.

Discussion

Schwannomas are rare peripheral nerve tumours; about
one-third occur in the head and neck region [1]. Clinically,
they present as asymptomatic slow-growing lateral neck
masses that can be palpated along the medial border of the
sternocleidomastoid muscle.

Pre-operative diagnosis of schwannoma is difficult
because many vagal schwannomas do not present with
neurological deficits and several differential diagnoses for
tumour of the neck may be considered, including para-
ganglioma, branchial cleft cyst, malignant lymphoma,
metastatic cervical lymphadenopathy [2]. Furthermore, due
to their rarity, these tumours are often not even taken into
consideration in the differential diagnosis.

When symptoms are present, hoarseness is the most
common. Occasionally, a paroxysmal cough may be pro-
duced on palpating the mass. This is a clinical sign, unique
to vagal schwannoma. Presence of this sign, associated
with a mass located along the medial border of the ster-
nocleidomastoid muscle, should make clinicians suspicious
of vagal nerve sheath tumours [1, 3-5].

The usefulness of FNAB is still controversial; the
majority of Authors do not recommend open or needle
biopsy for these masses [2]; in our case, a FNAB was
performed before admission, by the physicians that first
evaluated the patient, but it was inconclusive in 6 patients
and only in 2 (25%) was a definitive cytological diagnosis
of schwannoma made based on the diagnosis of charac-
teristic Verocay bodies and by the presence of spindle
cells. Histologically, it exhibits two main patterns—Antoni
A and Antoni B. Antoni A tissue is represented by a ten-
dency towards palisading of the nuclei about a central mass
of cytoplasm (Verocay bodies). In contrast, Antoni B tissue
is a loosely arranged stroma in which the fibers and cells
form no distinctive pattern. A mixed picture of both types
can exist. Other typical features include necrosis, hemor-
rhage and cystic degeneration. Malignant change in
the nerve sheath tumors in the head and neck is very rare.
The diagnostic accuracy of FNA depends strongly on the
specimen quality and the experience of the cytopathologist.

Based on tumour location, morphology and even signal
characteristics, the radiological diagnosis of schwannoma
was suggested in 5 of 8 (63%) cases in which preoperative
MRI and/or CT was performed. Three had MRI alone
done; the remaining 5 received only CT scanning of the
tumour. Contrast-enhanced CT and MRI are respectively
useful in assessing bony and soft tissue involvement [5].

@ Springer

On CT scans, schwannomas appear well-covered, well-
defined and fusiform; they show relatively homogeneous
contrast enhancement with internal cystic change becom-
ing more prominent as the tumour enlarges. This cystic
change is associated with mucinous degeneration, haem-
orrhage, necrosis, and microcyst formation. Ultrasonic
images of schwannoma are characterised by a round or
elliptical cross-section with a clear border with the internal
echo reflective of histology.

Patterns may be homogeneous to heterogeneous and
cystic change may be seen, as was the case in one patient
with a right supraclavicular schwannoma. Ultrasound has
greater diagnostic utility when the diameter of the nerve of
origin is large and it can be seen that the tumour is con-
nected to the often well-delineated nerve [6, 7]. Even with
MRI or CT scans, it was in some instances in our Series
difficult to distinguish adenopathy from schwannoma. The
definitive diagnosis remains that which is derived from
tissue.

There is general agreement concerning the great value
of MRI in the pre-operative work-up as it is helpful in
defining diagnosis and in evaluating the extent and the
relationship of the tumour with the jugular vein and the
carotid artery. The MRI appearance is considered quite
typical and may lead to suspicion of the diagnosis pre-
operatively as the cervical vagal neurinoma frequently
appears as a well-circumscribed mass lying between the
internal jugular vein and the carotid artery. As reported by
Furukawa et al., MRI findings are also useful in providing a
pre-operative estimation of the nerve of origin of the sch-
wannomas and to differentiate pre-operatively between
schwannoma of the vagus nerve and schwannoma of the
cervical sympathetic chain. The vagal schwannomas, in
fact, displace the internal jugular vein laterally and the
carotid artery medially, whereas schwannomas from the
cervical sympathetic chain displace both the carotid artery
and jugular vein without separating them [8-12]. In our
case, the criteria of Furukawa et al. [8] were present. MRI
characteristics 6 of schwannomas include specific signs
(split fat sign, fascicular sign, target sign) and signal pat-
terns (i.e., isointense T1 signal relative to skeletal muscle;
increased and slightly heterogeneous T2 signal).

MRI also finds application in evaluating schwannomas
thought to be highly vascular or closely related to vascu-
lature, with angiography used for cases requiring preoper-
ative embolisation.

Treatment of vagal nerve tumours is complete surgical
excision. At surgery, these tumours appear as yellowish-
white, well-circumscribed masses. Dissection of the
tumour from the vagus with preservation of the neural
pathway should be the primary aim of surgical treatment
for these tumours. There was no recurrence for all the cases
after complete surgical removal. Most authors [3, 9] have
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recommended careful intracapsular excision of the tumour
to minimize postoperative neural deficit. Microneurosur-
gery to facilitate intraoperative microscopic diagnosis of
the schwannoma and achieve more superior nerve preser-
vation has been described. This involves microscopic
enucleation of the tumour after opening epineurium with-
out disrupting nerve continuity. Even as all attempts are
made to preserve the nerve of origin, structural preserva-
tion may not necessarily lead to preservation of its func-
tional integrity—this was apparent among our patients with
postoperative neural deficit.

The literature [5, 13] appears to be in favour of the
concept of subtotal or near-total tumour resection for
nonvestibular head and neck schwannomas in situations
where tumour is extensive and complete tumour resection
cannot be achieved without compromising neural integrity
and causing significant morbidity from paralysis and
sensory loss. While some reports say Incomplete treat-
ment, such as open biopsy, should be avoided, since it
makes definitive excision of the tumour much more
difficult.

If it is impossible to find an adequate plane and is tech-
nically difficult to preserve the integrity of the nerve trunk,
the involved segment may be resected and an end-to-end
anastomosis performed using microsurgical techniques [3].

This type of procedure often results in definitive vocal
cord paralysis. Malignant transformation is exceptional in
solitary schwannomas and evidence suggests that subtotal
resection may provide adequate disease control of non-
vestibular head and neck schwannoma, although continued
follow-up is mandated. In our series, within the period of
follow up of 24 months no cases were recorded with
recurrences.

Certainly, a conservative non-operative approach is a
valid option for head and neck schwannomas if the diag-
nosis has been established and the patient is tolerating the
tumour well without neurogenic deficit, mass effect or
rapid progression. Surgery, however, remains definitive
treatment.
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