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CASE REPORT

Cervical sympathetic chain schwannoma:
a case report

Schwannoma del simpatico cervicale: descrizione di un caso
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SUMMARY

Nerve sheath tumours arising from the sympathetic chain are extremely rare and are a diagnostic challenge. We report the case of a 31-
year-old man who presented with an asymptomatic right cervical swelling. He was evaluated with sonography, CT, MR and angiography.
Surgical excision of the lesion was performed, and histological examination revealed a schwannoma. The differential diagnosis of such
tumours and their management are discussed.
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RIASSUNTO

1 tumori che originano dalle guaine mieliniche della catena del simpatico sono estremamente rari e rappresentano una sfida diagnostica.
Riportiamo il caso di un uomo di 31 anni che si é presentato alla nostra osservazione con una tumefazione laterocervicale destra asinto-
matica. Dopo una accurata valutazione con ecotomografia, TC, RM ed angiografia, la lesione ¢ stata asportata chirurgicamente e [’esame

istologico ha dato il risultato di schwannoma. Vengono discussi diagnosi differenziale e trattamento di tali tipi di neoplasie.
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Introduction

Schwannomas, neurilemmomas or neurinomas are be-
nign nerve sheath tumours deriving from Schwann cells
that occur in the head and neck region in 25-45% of
cases . Cervical lesions originate from spinal nerves,
the last four cranial nerve roots, or occasionally from
the sympathetic chain ?. Microscopically, schwannomas
are encapsulated, solid or cystic tumours. They can be
composed of two cellular zones: Antony type A, densely
arranged with spindle-shaped Schwann cells and areas
of palisading nuclei, and Antony B, characterized by a
hypocellular arrangement and a large quantity of myxo-
id tissue 3. Cervical schwannomas are uncommon, but
those arising from the cervical sympathetic chain are
extremely rare, with less than 60 cases reported in the
English literature *“. In this report, we document a case
manifesting as a swelling in the upper neck, which con-
firms the typical presentation of the tumour, displacing
the carotid arteries anteriorly °. Difficulties in diagnosis
and treatment are discussed.

Case report

A 3l-year-old man, with an asymptomatic swelling in
the right upper lateral neck, came to our attention in De-
cember 2008. There was no history of hoarseness, nasal
regurgitation, syncopal attacks, associated pain, fever or
trauma. Examination revealed a firm, 3 x 2 ¢cm retroman-
dibular swelling that was not mobile in longitudinal or
transverse planes. Oropharynx examination revealed no
displacement of the peritonsillar structures, and indirect
laryngoscopy excluded vocal cord paralysis. Ultrasonog-
raphy showed a 3 x 2 cm mass displacing the carotid ar-
teries slightly forward. Contrast-enhanced CT scan of the
neck (Fig. 1a) revealed a well-defined contrast-enhanced,
oval 24 mm lesion in the retro-styloid compartment of the
right parapharyngeal space. The mass, located behind the
angle of the mandible, displaced the internal and external
carotid arteries anteriorly, and did not compress the inter-
nal jugular vein.

MR sagittal T1-weighted images confirmed a low intensity
mass in the upper right neck, posterior to the ascendant ra-
mus of the mandible with heterogeneous enhancement af-
ter contrast medium administration. Coronal T2-weighted
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Fig. 1a. Axial contrast-en-
hanced CT section at the level of
the angle of the mandible shows
an oval-shaped, well-defined,
hypodense 24 mm lesion in the
retro-styloid compartment of the
right parapharyngeal space.

Fig. 1b. Coronal MRI T2-
weighted image reveals a mass
in the right parapharyngeal
space and defines the supero-
inferior extent of this high inten-
sity lesion.

Fig. 1c. Digital subtraction
angiography of the right major
vessels reveals a thin pathologic
circle with an oval image pos-
terior to the carotid bifurcation,
without splaying of the internal
and external carotid arteries.

images (Fig. 1b) defined the supero-inferior extent of the
lesion. Angiography of the right major vessels (Fig. 1c)
revealed a thin pathologic circle with an oval image just
above the carotid bifurcation; there was no hypervascu-
larization or splaying of the internal and external carotid
arteries. Thus, a carotid body tumour could be excluded.

In doubt of a primitive or secondary lymph node pathol-
ogy, FNAB was proposed but not performed because of
patient refusal. The patient underwent surgical treatment
with a provisional diagnosis of lymphadenopathy or a
neural tumour. The lymphatic nature of the lesion was
thought to be less probable because of the retro-styloid
location of the mass and the absence of general signs of
a lymphatic pathology. Preoperative diagnosis of a neural
tumour was not possible as there were no significant signs
for vagus (hoarseness and vocal cord palsy) or sympa-
thetic chain involvement (Horner’s syndrome). No radio-
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logical connection of the tumour with vagal trunk, spinal
roots or sympathetic chain, or a superficial position of the
vagus over the mass was observed, but this latter sign has
been reported only in some large sympathetic cervical tu-
mours,

The neck was explored by a transverse right submandi-
bolar skin incision. Deep to the upper portion of the
sternocleidomastoid muscle, an encapsulated, white col-
oured, 3 x 2 cm tumour was found between the internal
and external carotid artery anteromedially, and the inter-
nal jugular vein posterolaterally. Vascular structures were
not stretched or compressed. The tumour appeared to
originate from the sympathetic chain. The eccentric site
of the mass and the presence of a capsule indicated that it
was probably a benign lesion. The mass was carefully dis-
sected from the nerve while trying to avoid any damage
to it. As it was not possible to dissect the tumour without
damage to the nerve bundles, the capsule was incised lon-
gitudinally so that the tumour could be excised from in-
side. Nevertheless, a partial right side Horner’s syndrome
occurred, with mild ophthalmologic signs but without fa-
cial anydrosis, as reported in some cases’.
Histopathological examination of the specimen confirmed
the tumour to be a benign schwannoma originating from
the sympathetic chain. Postoperatively, the complication
was well tolerated and required no treatment.

Discussion

Cervical sympathetic chain schwannomas (CSCS) are rare,
benign tumours originating from the superior or middle
part of the cervical chain? and typically located in the retro-
styloid compartment of the parapharyngeal space. CSCS
occur more frequently in adults 20 to 50 years old, but are
even observed in patients aged 5 to 77, without sex prefer-
ence*. Schwannoma of the vagus nerve grows between the
internal or common carotid artery and the internal jugular
vein causing separation of the two vascular structures; no
separation has been seen between the artery and the vein in
CSCS. A large tumour *3° can displace the internal carotid
artery and vagus nerve antero-laterally ' or the internal ca-
rotid artery also in addition to the internal jugular vein '

Most CSCS appear as asymptomatic and solitary masses
in the mid or upper lateral neck that tend to grow slowly,
approximately 3 mm per year '?, thus avoiding compres-
sion of other structures until advanced stages. Rarely, they
arise near the vertebral foramina presenting with intraspi-
nal and extraspinal components . The size reported in the
literature for CSCS has been between 2 and 7.5 cm in
major diameter . These tumours grow at least to 2.5-3 cm
before they are detected °. Horner’s syndrome is rarely
apparent on physical examination with only 6 cases re-
ported °. Pulsation is an atypical finding for CSCS and
may be due to reflection of the carotid artery system, or
it may be true pulsation caused by schwannoma hyper-




vascularity ¢ 8 13 1, Neck pain, neurological defects and
compression symptoms should suggest malignancy from
neurogenic sarcomas, neuroepitheliomas and malignant
melanomas?'®, since malignant transformation of schwan-
nomas is thought to occur infrequently 1617,

In recent years CT has been used widely to localize para-
pharyngeal lesions, distinguishing pre-styloid from post-
styloid ones*. A mass on contrast-CT pushing the internal
carotid artery or common carotid artery anteriorly is sug-
gestive of schwannoma originating from the sympathetic
chain or vagus nerve '°. On MR-imaging, a schwannoma
is generally hypointense on T1-weighted and hyperintense
on T2-weighted images, depending on its cellularity. The
random distribution of Antoni A and B within the tumour
is responsible for the dishomogeneous signal at MRI '8,
There is marked enhancement of the solid component of
the tumour following the administration of gadolinium.
Conventional digital subtraction angiography (DSA),
though invasive, is performed to reveal vascularity within
the tumour or around the capsule®'°. Schwannomas can ap-
pear as hypovascular or moderately hypervascular tumours
on angiography %, and the hypervascular type may display
tortuous vessels and reveal puddling of contrast material,
but no arteriovenous shunting or luminal narrowing 2. In
our case, DSA showed a thin oval pathologic circle anterior
to the carotid bifurcation, adequate for moderate vasculari-
zation. There was no hypervascularity or splaying of the
internal or external carotid arteries; typical in carotid body
tumour (CBT). Incisional biopsy can lead to a correct diag-
nosis in most cervical masses, but unfortunately it presents
some risk of complications such as a nerve lesion, uncon-
trolled haemorrhage or a successive more difficult resec-
tion. FNAB provides far less valuable information for the
compact neural tumours 4, and FNA-cytology can lead to
correct diagnosis in only 25% of cervical schwannomas.
The main differential diagnosis in the suspect of CSCS
is to distinguish it from other pathologies of the retro-
styloid parapharyngeal space such as neurogenic tumours
involving cranial nerves IX through XII and paraganglio-
mas arising from the vagus nerve or carotid body !°. Deep
lobe parotid tumours, lipomas and benign and malignant
lymphadenopathies can be excluded as they arise in the
pre-styloid compartment.

CBT must be considered, especially if the tumour presents
as a pulsatile mass. A ““salt and pepper” pattern on post-
gadolinium MRI sequences is commonly seen in CBT,
but it is not pathognomonic as may be found in other
hypervascular lesions and in CSCS "' 2! %2, In CBT, CT
and MRI display a homogeneous and intense pattern of
enhancement following intravenous contrast, while en-
hancement in schwannoma is less intense and dishomoge-
neous. Splaying of the carotid bifurcation, typical of CBT,
can also be found in schwannoma arising from the lower
four cranial nerves or the sympathetic chain '°; the main
imaging criterion to differentiate CBT and a nerve sheath
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tumour is hypervascularity. This can be demonstrated by
US, contrast CT, MRA and conventional angiography. In
DSA sequences with contrast agent accumulation, the ab-
sence of arteriovenous shunts and a low-degree vascular-
ity should suggest a schwannoma *.

Paraganglioma can be differentiated from schwannoma on
a radiologic basis as the former is isodense compared with
muscle on pre-contrast CT scan, while in the post-contrast
phase a more reliable homogeneous enhancement is appre-
ciable. In post-gadolinium MRI sequences, paraganglioma
shows extremely bright contrast enhancement in a charac-
teristic “salt and pepper” pattern that is not pathognomonic,
as may be found in other hypervascular lesions. However,
paraganglioma is more cranial in the superior-medium late-
ro-cervical neck region compared to schwannoma.
Schwannomas. of the vagus nerve and the sympathetic
chain cannot be distinguished without radiologic signs of
separation between the common carotid artery and inter-
nal jugular vein. A superficial course of the vagus nerve
on the mass or vagal connection with the tumour can be
important elements to detect, respectively, a sympathetic
or vagal origin of the tumour, but they are difficult to find
by preoperative radiology °. In our case, vagal schwan-
noma was excluded as there were no radiologic signs of
separation between the common carotid artery and the in-
ternal jugular vein and no clinical signs of vagal involve-
ment were evident. A slight anterior displacement of the
internal carotid artery, probably due to the small size of
the tumour, was not considered to be significant.

During surgery, the appearance of the tumour can sug-
gest the right diagnosis if the lesion presents as a fusi-
form mass, eccentrically to the nerve and surrounded by a
capsule. Complete surgical removal of the mass, without
sacrificing nerve fibre is possible only when the capsule is
easily separable from the underlying fibres. When dissec-
tion of the capsule from the nerve is not easy and there are
no signs of malignancy, functional loss can be minimized
by opening the capsule longitudinally and removing the
tumour from inside ¢?*. Nevertheless, a CSCS can be un-
commonly removed without sacrifice of some nervous
fibres or section of the sympathetic trunk *®. Moreover,
since cervical sympathetic chain damage is well tolerated,
restoration of the nerve has only been rarely performed,
while in vagal schwannomas the practice of nerve recon-
struction is recommended ®. Thus, the majority of patients
who have undergone intervention are reported to manifest
some degree of Horner’s syndrome, which is the most fre-
quent complication after CSCS removal *78 '8, The actual
percentage of this complication and its impact on quality
of life are not well known, but its frequency is estimated
to be quite high, also in its definitive form. In our patient,
a partial, well tolerated Horner’s syndrome occurred on
the right side of the face and is still present at 7 months of
follow-up; therefore, only sympathetic fibres branching to
the internal carotid artery were injured during surgery *!°.
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Conclusions

CSCS do not present with specific symptoms or specific
imaging signs. Imaging examinations cannot reveal the
exact origin of the tumour. Radiological investigations
can only narrow diagnosis to lesions arising in the retro-
styloid compartment of the parapharyngeal space, thus
excluding lymphadenopathies and salivary gland tumours
that originate in the pre-styloid compartment. Incisional
biopsy presents some risk, and FNAC provides minor
diagnostic value in compact neural tumours. The major-
ity of patients have undergone intervention without a pr-
eoperative diagnosis, but only with a provisional suspect
based on the exclusion of other similar tumours.

Only surgical observation of the lesion and the nerve
from where it originates, and histologic examination of
the specimen, can lead to a correct diagnosis. Neverthe-
less, an accurate preoperative workup is useful for surgi-
cal planning and informing the patient about any possible
complications. Total resection is the treatment of choice
for these tumours, but can only rarely be performed with-
out sectioning the sympathetic trunk or damage to any
nervous fascicle. Intervention often leaves the patient with
some degree of Horner’s syndrome, which is relatively
well tolerated and should be discussed with the patient
during preoperative counselling.
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