Case Reports

Olfactory groove schwannoma masquerading as an orbital mass

Hooshang Saberi, MD, MPH, Patricia Khashayar, MD.
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Olfactory groove schwannoma is a very rare
tumor breaking through the skull base and orbit.
The tumor may also extend to the subfrontal
region intradurally. A case of olfactory groove
schwannoma in a 35-year-old female, originating
from the left olfactory groove with left proptosis,
diplopia, supra-orbital mass, and gross intracranial
extension is reported. The presence of bony
scalloping on CT and absence of meningeal tail
on contrast enhanced MRI are in favor of the
diagnosis. Histological examination and immuno-
histochemical evaluation for S-100 protein, showed
the tumor as a schwannoma. Total excision through
a frontal craniotomy and skull base reconstruction
are the main therapeutic steps.
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Intracranial schwannoma has a predilection for sensory
nerves, particularly vestibular division of the eighth
nerve, followed distantly by the fifth nerve and even more
remotely by hypoglossal, olfactory, and facial nerves. Rare
schwannomas arise from the parenchyma of the cerebrum
especially the frontal lobe.! Intracranial schwannomas
not arising from the main cranial nerves account for less
than 1% of surgically treated schwannomas of the central
and peripheral nervous system. Subfrontal schwannomas
are rare and less than 20 cases have been reported in the
literature. These tumors commonly take origin near the
transition zone between the peripheral nervous system
with its Schwann cell sheath, and central division with its
oligodendroglial covering.” Here, we present a rare frontal
lobe schwannoma, lying in the olfactory groove and left
orbit, originating unusually from the left anterior ethmoidal
nerve, in order to explain other possible pathogenetic
mechanisms for the lesion.

Case Report. A 35-year-old lady presented due
to seizures, diplopia, and headache within the past 5
months. She had an enlarging para-midline, supraorbital
swelling for 2 years, followed by progressive left sided
anosmia and diplopia. On examination, there was a soft
medial canthal swelling below the superior orbital rim
causing mild proptosis, shifting the left eye downward and
forward. Fundoscopic examination showed moderate too
severe bilateral papilledema. On bone window CT-scan,
the mass had produced left medial orbit and olfactory
groove scalloping without any apparent bone destruction,
along with effacement of the posterior wall of the frontal
sinus (Figure 1). On MRI, the mass was hyper intense
heterogeneously on T2 and hypo intense on T1 weighted
images, with fluffy non-homogenous enhancement and a
non-enhanced center. There was no dural tail, and the mass
was expanding from crista Gali to the tuberculum sella
(Figure 2). The tumor separated the frontal lobes and filled
the inter-hemispheric fissure displacing the corpus callosum
without any peri-lesional edema or prominent feeding
artery. Through a bicoronal scalp flap, bifrontal craniotomy
was performed. The tumor had invaded the posterior wall of
frontal sinus, coming down to the left supra-orbital rim and
roof, piercing the dura at the cribriform plate. The tumor
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Figure 1 - Computed tomograms of the anterior skull base with bone window depicting the mass in the cribriform plate with prominent
bone scalloping a) axial view, b) coronal view.

Figure 2 - Magnetic resonance image showing a) effacement
of posterior wall of the frontal sinus and well
defined margin on T1 weighted image, b)
Origin of the mass from left cribriform plate and
periorbital extension on coronal T1 weighted
image with Gd-DTPA, ¢) Non-homogenous
enhancement with central sparing displacing the
corpus callosum backward on axial T1 weighted

image with Gd-DTPA.
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Figure 3 - Post-operative coronal enhanced MR, revealing total removal
and innocent faint pial enhancement.
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Figure 4 - Histopathological results showing a) hematoxylin and
eosin staining, revealing hyper cellular regions with
palisading pattern (Antoni A) and Verocay bodies, b)
hypo cellular with unstructured meshwork (Antoni B).
Immunohistochemistry was strongly positive for S-100
protein.

was thoroughly dissected from the corpus callosum
in the inter-hemispheric region. Olfactory tracts were
intermingled with the mass and not identifiable. Total
removal was achieved, leaving a cavity at the midline
replacing the cribriform plate. The resultant dural
and bony defects were reconstructed by a peri-cranial
sliding flap, and the bone harvested from the inner
table of the frontal bone flap. The post-operative period
was uneventful, except for transient rhinorrhea, which
stopped with lumbar puncture and oral acetazolamide.
In the contrast enhanced MRI carried out a month later,
no residual tumor was observed (Figure 3). Histological
examination showed highly cellular parts in the tumor
consisting of spindle cells with elongated oval nuclei
forming palisades (Antoni A) along with Verocay bodies
and pauci-cellular portions containing unstructured
meshwork of loosely disposed cells (Antoni B) (Figure
4). Immunohistochemical staining was positive for
S-100 protein and negative for epithelial membrane
antigen, characteristic of schwannoma. The patient is
now doing well, but still traces of diplopia and anosmia
are present.

Discussion. Schwannomas commonly originate
from sensory nerves with a preponderance for the
schwannoglial junction. Optic and olfactory nerves
are devoid of schwann cells, therefore, schwannomas
do not develop from these nerves theoretically.?
The pathogenesis of these tumors may be explained
on the basis of developmental transformation of
mesenchymal pial cells into ectodermal Schwann
cells, and migration of the neural crest cells, or non-
developmental tumorigenesis from normal Schwann
cells in the perivascular plexus and meningeal branches
of the anterior ethmoidal nerve.” In our patient, the
origin of the tumor in the supero-medial aspect of the
orbit strengthens the latter hypothesis. However, it has
been speculated that some cells in the olfactory nerve
may be phenotypically similar to Schwann cells, giving
origin to tumor expressing histological characteristics
of schwannoma.® Although the classic histology of
schwannoma is common in peripheral and intra-spinal
tumors; intra-cranial schwannomas typically lack the
prominent palisades and are composed of tissues of
intermediate organization. As described before, our
patient had a very typical schwannoma originating from
left anterior ethmoidal nerve, which is a peripheral
branch of the trigeminal nerve.

Some studies have reported these tumors to be
heavily vascularized on angiogram or intra-operatively;'
however in our case, the tumor was fairly vascularized.
Presence of a prominent nutrient vessel on contrast
enhanced studies may warrant pre-operative
angiograms. Schwannosis in the olfactory region is a
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hamartomatous lesion consisting of Schwann cells as
a result, displaced neural crest being often associated
with von Recklinghausen’s disease or as a reaction to
head injury.” However, some authors have reported a
history of cranial radiation in their patients, possibly
contributing to the pathogenesis.® Our patient did not
have any stigmata of neurofibromatosis,' nor a history
of a significant head injury or previous radiation.

The male to female ratio reported in different studies
is approximately 3/1,* the average age at diagnosis has
been approximately 30 years,” our case was a 35-year-
old female. Reported clinical features of subfrontal
schwannoma include headache, seizure, anosmia,
and increased intracranial pressure.” Our patient also
presented with these symptoms. She had total anosmia,
while some studies have reported preservation of
contra-lateral olfaction, probably with smaller tumors.?
Mucoceles of the frontal sinus give rise to proptosis
and may extend intra-cranially in the epidural space.
Symptoms of raised intra-cranial pressure and cranial
nerve involvement are not common, in mucoceles, while
being present in our patient. Esthesioneuroblastoma
and metastatic tumors usually show paranasal sinus
invasion, and extensive bony destruction on CT scan,’
contrary to the findings of our patient. Total excision

through a bifrontal craniotomy, without any adjuvant
therapy is the only plausible remedy. Unilateral and/or
trans-nasal or trans-ethmoidal approaches have been
associated with incomplete removal of the tumor.*

Olfactory groove schwannomas are extremely rare
neoplasms of the midline anterior skull base and a
high index of suspicion is required for a preoperative
diagnosis and proper treatment.
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