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Primary and secondary extracranial meningiomas of the sinonasal tract
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Abstract. Although meningiomas are a common type of intracranial neoplasm, extracranial meningiomas are extremely
rare; they comprise 6-17% of all meningiomas. Extracranial meningiomas can arise focally, at an ectopic site (primary),
or they might be extensions of intracranial lesions (secondary). Primary extracranial meningiomas appear in less than
2% of all cases. Moreover, the sites of primary extracranial meningiomas rarely include the sinonasal tract. This study
describes two cases of extracranial meningiomas, one primary and one secondary, identified with histopathological tests
and imaging examinations. We focused on the clinical presentation, radiographic findings, diagnostic evaluation, and
treatment options of these cases.

The differential diagnosis of a nasal mass should consider the possibility of an extracranial meningioma. A definitive
diagnosis should be based on a histopathological diagno-sis, combined with immunohistochemistry. Imaging examinations
are also used to evaluate intracranial structures, because a sinonasal meningioma can be an extension of an intracranial

tumor.

Introduction

Meningiomas comprise approximately 20-30% ofall
intracranial neoplasms (the most common is a non-
glial primary intracranial tumor)."** Meningiomas
develop from meningocytes (arachnoid cap cells)
of arachnoid granulations.** These lesions can
occur at any age, but commonly present in adults,
age 30 to 60 years. Women are more likely to
develop a meningioma than men; the female:male
ratio is 3:2. Extracranial meningiomas are rare
tumors that comprise 6-17% of all meningiomas."*
They are divided into two types: (1) secondary
meningiomas, which represent the spread of an
intracranial tumor, and (2) primary meningiomas,
which occur ectopically, unconnected to an
underlying meningioma of the neuraxis. Primary
extracranial meningiomas appear in less than 2% of
all cases.'”* Reported sites of primary extracranial
meningiomas include the orbit, the external and
internal auditory canal, the parotid, the neck, the
pharynx, the mandible, the parapharyngeal space,
the temporal bone (i.e., the mastoid portion), the
scalp, and rarely, the sinonasal tract.'#>¢7#
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This study describes two patients; one with a
primary and the other with a secondary sinonasal
meningioma. We analyzed the clinical presentation,
radiographic findings, diagnostic evaluation, and
treatment options.

Case reports

Case 1. A 33-year-old man presented to the
outpatient clinic with recurring rhinitis, nasal
obstruction, and postnasal drip. This status had
lasted for a few years. There was no history
of systemic disease. Examination of the nasal
cavity revealed a slightly deviated nasal septum,
a swelling of nasal turbinates, and a pinkish,
fleshy, polypoidal mass. The mass occupied the
posteriosuperior part of the left nasal cavity, and
it was connected to the upper part of the nasal
septum. Contrast-enhanced computed tomography
(CT) of the nose and paranasal sinuses showed a
slightly heterogeneously enhanced mass, 19 7" 19
mm, located in the left superior nasal meatus, with
no erosion of the adjacent bone (Figure 1). The
nasal septum remained intact. The lesion required
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Figure 1

Contrast-enhanced CTs of the nose and paranasal sinuses.
(A) axial view; (B) coronal view. Arrows indicate a slightly
heterogeneously enhanced mass (19 7" 19 mm) in the left
superior nasal meatus, with no erosion of the adjacent bone.

a differential diagnosis to rule out polypoid
hypertrophy of the mucosa of the nasal septum.
To confirm the diagnosis, a biopsy of the mass
was performed. A histopathological study showed
histological characteristics of a meningioma.
An immunohistochemical examination revealed
the following: positive expression of epithelial
membrane antigen (EMA) and progesterone
receptor (PR); negative expression of CD34 and
chromogranin; and weak expression of synapto-
physin.

The mass was excised endoscopically, with
an anterior ethmoidectomy. A debrider was used
to ensure that the tumor cell attachment was
meticulously shaved, down to the cribriform plate.
The procedure was performed without the use
of image-guided surgery systems 2in controlled
hypotension (MAP target of 69-65 mmHg). No
bleeding or other complications occurred during
surgery. There was no recurrence at 24 months after
the follow-up visit.

Case 2. A 51-year-old woman presented with
a two-year history of intermittent headache and
dizziness, hearing impairment, nasal obstruction,
impaired vision in the right eye, weakness in the
right part of the body, and right-sided paresthesia
in the hand, along the side of the body, and in
the ramus of the mandible. A cranial magnetic
resonance imaging (MRI) study revealed a solid
mass in the base of the right middle cranial fossa,
which measured 36 35" 13 mm. It exhibited
strong homogeneous enhancement after contrast
media was administered. The mass caused a
slight deformation in the lower region of the right
temporal lobe. No cerebral edema was present. The
tumor adhered to the body of the sphenoid bone
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Figure 2
Brain MRIs. (A) axial view; (B) sagittal view. Arrows indicate
a 22 '14° 26 mm mass in the right sphenoidal sinus, which
extends into the right side of the nasopharynx.

Figure 3

Histopathological sample of meningioma tissue. H&E stain
shows the microscopic features of meningioma, WHO grade I
(magnification: "100).

and invaded the right Meckel cave. MRI features
suggested a meningioma.

The patient underwent surgery three months
after the initial presentation. The tumor was
resected through a right craniotomy, with the aid
of a neuronavigation system in the neurosurgical
ward. There were no signs of sinus pathology;
therefore, an endoscopic approach was not
attempted. The tumor was fragile and prone to
bleeding. It was firmly attached to the dura, and it
had invaded the cavernous sinus, the petrous part
of the temporal bone, and the cerebellar tentorium.
A postoperative CT confirmed the total resection
of the tumor. A histological examination of the
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Figure 4

Immunohistochemistry samples of meningioma tissue.
Antibody staining (brown) in tumor cells indicates the presence
of (A) vimentin and (B) epithelial membrane antigen, and the
absence of (C) S100 and (D) CK (all magnifications are "200).

resected lesion demonstrated the classic features
of a meningiothelial meningioma (WHO grade 1).
Twelve months after surgery, a follow-up MRI of
the brain showed a diffuse intracranial infiltration,
measuring 37 * 12 mm. It had invaded the right
cavernous sinus and was located in the right middle
cranial fossa. Moreover, in the right sphenoidal
sinus, a 22 "14" 26 mm mass was detected with
similar enhancement, and it extended into the right
side of the nasopharynx (Figure 2). To diagnose
the tumor tissue, samples from nasopharynx were
obtained during an endoscopic examination. The
histopathology revealed a meningioma, WHO grade
I (Figure 3). An immunohistochemical examination
showed the following: positive expression of EMA
and vimentin; negative expression of S100, CK,
HMB45, and CD34; and <1% expression of Ki-
67 (Figure 4). After neurosurgical and oncological
consultations, the patient was qualified for planning
and delivery of radiotherapy for the lesion.

Discussion

A few different mechanisms that contribute to the
pathophysiology of extracranial meningiomas
have been described previously. For example,
during embryogenesis, when arachnoidal cells
in the nerve or vessel sheaths emerge through
the skull foramina, they might displace the
Pacchionian bodies, which become entrapped in
an extracranial location. Additionally, arachnoidal
cells can be displaced, due to a traumatic event or
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cerebral hypertension. Finally, arachnoid islets in
extracranial sites can arise from undifferentiated or
multipotent mesenchymal cells, like fibroblasts or
Schwann cells.'**

The clinical presentation of an intracranial
meningioma can vary, depending on tumor location,
but the most common symptoms are: new-onset
and slowly evolving headache, seizures, visual
symptoms, motor weakness, and mental status
changes.>” In cases of extracranial meningioma,
the symptoms also depend on the anatomic site of
involvement. Sinonasal meningiomas may mimic
rhinosinusitis. Patients present clinically with
a mass, pain, visual changes, nasal obstruction,
anosmia, facial pain and swelling, nasal discharge,
and epistaxis.'"**'° In addition to their rare occur-
rence and nonspecific symptoms, the slow growth of
meningiomas typically results in a late diagnosis. In
some studies, the diagnosis of extracranial sinonasal
meningioma was delayed by 31.1 months.’

The current WHO classification (2016) of
meningiomas, based on histopathology, includes
grades I, II (atypical), and III (anaplastic /
malignant).*** Each grade is divided into subtypes,
according to the cell type identified microscopically.
Approximately 90% of meningiomas are WHO
gradel. The three mostcommon histomorphological
WHO grade I subtypes are meningothelial, fibrous,
and transitional meningiomas.'" It has been shown
that brain invasion of a WHO grade I meningioma
results in recurrence, and the mortality rate is
similar to that of a WHO grade II meningioma."
Meningiomas classified as WHO grade III account
for 1 - 2% of all meningiomas."

Contrast-enhanced CTs and MRIs are the most
common methods of diagnosing, monitoring, and
evaluating meningiomas before and after treatment.
MRIs provide more intracranial details, but a CT
scan allows better assessments of the chronic effects
of a slowly growing tumor on bone remodeling.
Radiological studies of extracranial meningiomas
of the sinonasal tract provide important imaging
features, like the characteristic dural tail, peri-
tumoral edema, intratumor calcifications, and bone
hyperostosis, which are all highly suggestive of
intracranial meningiomas. Nevertheless, radiolo-
gical findings of extracranial meningiomas of the
sinonasal tract are typically nonspecific; they might
be obscured by clouding or opacification of the
sinuses, bony sclerosis, or focal destruction of the
surrounding bony tissues in the sinusoidal or nasal
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cavity.** When a primary extracranial meningioma
is suspected, it is necessary to conduct diagnostic
procedures with contrast-enhanced CT and/or
contrast-enhanced MRI, because they often reveal
the intracranial origin of the tumor.'

In the differential diagnosis of sinonasal
meningiomas, a broad spectrum of benign and
malignant tumors of the sinonasal tract should be
taken into account, including carcinomas, tumors
of neuroectodermal origin (olfactory neurobla-
stoma, melanoma), vascular tumors (hemangioma,
angiofibroma, paraganglioma), and mesenchymal
tumors (psammomatoid ossifying fibroma).'=!%!
Extracranial meningiomas are rarely considered
during the differential diagnosis, but the final
diagnosis is made predominantly after the histo-
pathological examination.

Although classic hematoxylin and eosin
(H&E) staining is essential for the diagnosis of a
meningioma, the role of immunohistochemistry is
indisputable, particularly when uncommon tumor
locations are involved, such as the sinonasal tract.
Currently, the most common immunohistochemical
markers used for the diagnosis of meningiomas
are EMA, vimentin, and PR. All meningiomas
display vimentin expression.”” EMA expression is
characteristic of meningothelial and transitional
variants (70-80% of cases are positive); and EMA
expression is negative — or only focally detected
— in atypical and malignant meningiomas.”* How-
ever, these common markers have suboptimal
sensitivities and specificities, and their reliability
varies with the grade or subtype of meningioma.
Boulagnon-Rombi et al studied 127 meningiomas
of various grades and found that one of the newer
markers, somatostatin receptor 2A (SSTR2A), was
the single most sensitive and specific marker for
diagnosing the lesion.

Immunohistochemistry can also facilitate the
differential diagnosis with biomarkers that can
distinguish between meningiomas and similar
lesions. For example, in some cases, a schwan-
noma might mimic a fibrous meningioma."”
However, schwannomas display strong, diffuse
expression of S-100 and SOX10, and meningiomas
typically do not express S-100 or SOX10.""
Another immunohistochemical marker is EMA,
which differentiates meningioma from both
hemangiopericytoma and schwannoma, because
EMA is expressed in meningiomas, but not in
hemangiopericytomas or schwannomas."
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Similar to intracranial meningiomas, the primary
treatment of choice for extracranial meningiomas is
surgical resection without the need of an adjuvant
therapy.'** The surgical procedure aims to resect
the tumor completely, which enables the patient
to achieve the best possible quality of life and
reduces the risk of recurrence. Unfortunately, com-
plete surgical resection is not always possible, due
to the complex anatomy of the nasal cavity and
paranasal sinuses. A meningioma resection might
be performed via an endoscopic approach, an open
approach, or a combination of these approaches.
Stereotactic surgery can improve results, when
dealing with high-risk tumor locations. Radiation
therapy should be considered for improving
survival, but its role in extracranial meningiomas
remains to be elucidated.’ Therefore, it can be used
when surgical resection is not possible, in cases
of incomplete tumor excision, or as a palliative
treatment."*

After complete surgical resection, recurrence
is very rare.* Recurrences typically appear at
the same anatomic site that the primary lesion
occurred. This observation suggests incomplete
extirpation, rather than a relapse."* Depending on
the time interval between excision and recurrence,
it might be possible to distinguish a recurrence
from residual disease.” The histologic grade and
the extent of resection appear to be the two most
important predictive factors of recurrence. The
recurrence rate is significantly higher in cases
of subtotal and partial removal than in cases of
total removal.® Also, a higher risk of recurrence
is associated with higher grade tumors (WHO
grades Il and III)." However, recurrence is not
restricted to higher grade meningiomas, because it
is also observed in meningiomas of WHO grade 1,
although less frequently. These predisposing factors
of recurrence are similarly important in intracranial
meningiomas.’ Regular long-term follow-ups, with
periodic clinical and imaging examinations, are
highly justified, because meningiomas can recur
years after treatment." Clinicians should be aware
of the possibility of intracranial involvement, which
may cause epilepsy.*

Most sinonasal meningiomas are benign, and
deaths are rare. Death is most often due to the
involvement of vital anatomic structures or com-
plications after surgical treatment, rather than
the malignancy of the lesion.! The majority of
meningiomas do not tend to metastasize, but they
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can cause pressure erosion and spread to another
cavity.* Changes in malignancy are uncommon.*

The overall prognosis of sinonasal meningiomas
is good. The 5-year disease-free survival rate ranges
from 66.9% to 82.1%, and the 10-year disease-free
survival rate ranges from 54.6% to 78.6%. A higher
death rate is associated with higher grade tumors;
mortality is 57.1% in WHO grade III meningiomas,
compared to 2.3% in WHO grade I meningiomas.
Furthermore, the death rate is also higher when
lesion removal is subtotal rather than total.’
However, some studies have reported survival
times of up to 30 years.*

Conclusions

Extracranial meningiomas of the sinonasal tract
are rare tumors, particularly when they arise as
primary lesions. They often present a diagnostic
and therapeutic challenge, because they might
mimic numerous lesions. Meningioma should
be considered in the differential diagnosis of
a sinonasal mass. Therefore, histopathological
and immunohistochemical analyses should
be performed for the definitive diagnosis of a
sinonasal tumor. Imaging examinations should also
be performed to evaluate intracranial structures
to determine whether the sinonasal meningioma
represents the extension of an intracranial tumor or
an ectopic focal tumor.
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