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Abstract

Objective Intracranial schwannomas are frequently located in the VIII cranial nerve, followed by the
V and VIl cranial nerves, but are quite rare in the olfactory cranial nerves. Here, we report a case of
an olfactory schwannoma and review the literature to improve the diagnosis and treatment of olfactory
schwannoma.

Methods We report a case of olfactory schwannoma in a 51-year-old Chinese man who experienced
dizziness and no other symptoms.

Results Magnetic resonance imaging (MRI) showed a neoplastic mass located on the anterior cranial
base to the right of the midline and near the cribriform plate and sphenoidal plane. The lesion travelled
through the cribriform plate into the nasal cavity. This mass was initially thought to be an olfactory groove
meningioma. We performed a craniotomy for surgical excision, and the tumor was completely resected, and
the skull base was reconstructed at the same time. There were no complications during surgery, and the

patient recovered well. The histopathological diagnosis was a schwannoma.
Conclusion Olfactory schwannomas are extremely rare and similar to olfactory ensheating cell tumors,
and the immunohistochemical staining of leukocyte antigen 7 (Leu7/CD57) can be used to identify them.
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Although the standard treatment of olfactory schwannoma remains unclear, in all reports, most patients can
have excellent prognosis after an effective surgical resection.
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Intracranial schwannomas are frequently located in
the VIII cranial nerve, followed by the V and VII cranial
nerves 2. Olfactory schwannoma is extremely rare.
Schwannomas originate from Schwann cells and thus
can grow anywhere in the nervous system that contain
Schwan cells. Olfactory and optic nerves lack a Schwann
cell layer, making it impossible for schwannomas to
develop here 3. The most common tumor developed
within the anterior cranial fossa is a meningioma, with
olfactory schwannoma and olfactory ensheathing cell
tumor (OECT) being the rarest. Olfactory schwannoma is
similar to OECT with respect to clinical and radiological
characteristics, and the only way to distinguish between
them is immunohistochemical staining ™.

Here, we report about a patient with an olfactory
schwannoma who underwent craniotomy for surgical
excision to improve its diagnosis and treatment.

Case report

A 51-year-old man with vertigo, without headache,
nausea, emesis, anosmia, and seizures was referred to
our hospital. Physical examination revealed a body
temperature of 36.4 °C, pulse rate of 83 beats/min, and
blood pressure of 122/80 mmHg. Brain MRI revealed a
homogeneous, well-defined, extra-axial neoplastic lesion
measuring 4.1 cm x 3.6 cm x 3.1 cm and located on the
anterior cranial base to the right of the midline near the
cribriform plate and sphenoidal plane, with the ipsilateral
rectus gyrus compressed. The lesion extended from the
cribriform plate into the nasal cavity, was hypointense on
T1-weighted and hyperintense on T2-weighted images,
and was heterogeneously reinforced after the application
of a contrast (Fig. 1). Computed tomography (CT) scans
showed a thin anterior skull base and a partly calcified
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neoplastic mass (Fig. 2). This mass was initially considered
to be an olfactory groove meningioma.

The right frontopterional craniotomy approach
for surgical resection was performed successfully on
September 6, 2018. With an operating microscope and
microsurgical technique, dissection was performed, and
the tumor was completely resected and the skull base was
reconstructed at the same time. There were no surgical
complications, and the patient recovered well without
postoperative complications such as cerebrospinal fluid
leakage. Microscopically, the mass consisted of spindle-
shaped cells that were partly arranged in palisades.
Histological and immunohistochemical (IHC) staining
was positive for S-100 protein and Leu 7 but negative for
EMA and GFAP (Fig. 3). Based on histological and IHC
analyses, a diagnosis of schwannoma was made.

http://otm.tjh.com.cn

Discussion

The most common subfrontal neoplasm is a
meningioma, whereas subfrontal olfactory schwannoma
is uncommon P!, Figueiredo ' reported an average age of
diagnosis of 30.9 years among mainly male patients who
have main clinical symptoms such as headache, seizures,
and anosmia.

Intracranial schwannomas are frequently located in
the VIII cranial nerve, followed by the V and VII cranial
nerves. Optic and olfactory cranial nerves lack a Schwann
cell layer; thus, the development of schwannomas at this
location is impossible ??l. They have been labelled as
subfrontal schwannoma, anterior skull base schwannoma,
olfactory groove Schwannoma, olfactory schwannoma,
etc. Bl

The origin of pathogenesis remains unclear. Various
theories have been proposed; the developmental

Fig. 1

MRI shows an extra-axial lesion of neoplastic, 4.1 cm x 3.6 cm x 3.1 cm, homogeneous, well defined and located on the anterior cranial base

to the right of midline and throuth the cribriform plate into the nasal cavity. (a) T1 weighted is hypointense; (b) T2 weighted is hyperintense; (c—e) After
application of contrast there was heterogeneous reinforcement, the margin of tumor are strongly reinforcement

Fig. 2 The computed tomography scan reveal the anterior skull base
became thin and the part of neoplastic has calcification

hypothesis suggests that pial cells transform into
Schwann cells, aberrant neural crest cells in the central
nervous system, and ectopic Schwann cells, and the
non-development theories maintain that olfactory
schwannomas originate from Schwann cells located in
the perivascular nerve plexus, meningeal branches of
the trigeminal nerve, anterior ethmoidal nerve, or dural
nerves of the anterior cranial fossa and subarachnoid
space 236810 Other theories include the existence of
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Fig. 3 Photomicrograph show the mass consisted by spindle-shaped cells and sparsely arranged, part of them arranged in palisades (HE staining, a
x 100; b x 200); IHC analysis: The neoplastic cells were positive for S-100 protein (c) and Leu 7 (d) and negative for EMA (e) (x 200)

an embryological remnant terminal nerve and reactive
changes as a result of cerebral infarctions or multiple
sclerosis ©.

Yasuda ¥ reported a case of OECT in 2006 and
revealed that OECTs are located in the nerve fiber layer of
the olfactory bulb and can promote axonal growth along
the primary olfactory pathway of normal adult animals.
Similar to Schwann cells, only immunohistochemical
staining can identify them. Both Schwann cells and
OECTs test positive for S-100 protein and negative for
EMA, enabling their differentiation from meningiomas.
However, Schwann cells are positive for Leu 7 staining,
while OECs are negative *°L.

It is extremely difficult to diagnose olfactory
schwannoma before surgery due to its uncommonness;
most patients are regarded as having olfactory groove
meningioma before operation ©. Histological and THC
analyses, including positive staining for S-100, are vital
for pathological diagnosis * ?. Leu7 markers can be used
to differentiate OECT from olfactory schwannoma 59,
Therefore, to improve the diagnostic accuracy, additional
IHC staining of Leu7 should be performed.

Our patient who presented vertigo, without headache,
anosmia, and seizures was diagnosed based on histological
and IHC staining. Pathology of the biopsy specimen
showed schwannomas, with the appearance of spindle-
shaped tumor cells sparsely and partly arranged in
palisades. IHC analysis revealed tumor cells that were
positive for S-100 and negative for EMA, similar to
OECT as previously published . THC staining of Leu7(+)
suggested an olfactory schwannoma.

The standard treatment of olfactory schwannoma
remains unclear due to the disease rarity. As previous
literature reported, most cases were treated via a
bifrontal craniotomy for surgical excision =23 78 10111
while some cases underwent an endoscopy-aided or
endoscopy resection 12714 In our case, we performed a
right frontopterional craniotomy approach for surgical
resection and obtained a satisfactory surgical result. We
reviewed literature where most patients with gross-
total resection without postoperative radiotherapy
during the subsequent MRI showed no evidence of
tumor recurrence !> 'l However the patient had
subtotal resection (STR) whether should have adjuvant
radiotherapy still unknown, Kim ® reported that patients
with STR received gamma knife radiosurgery, and within
5 years following radiosurgery, the nasal cavity mass had
not grown.

In conclusion, olfactory schwannomas are extremely
rare in the anterior skull base; only 67 cases of the
olfactory schwannoma have been reported '%. Although
schwannomas are regarded as benign tumors, the
prognosis of olfactory schwannoma still needs further
studies. Here, we report a patient with olfactory
schwannoma to improve its diagnosis and treatment.
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