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Primary Extracranial Fibrous
Meningioma of the Maxillary
Sinus: A Case Report and
Literature Review
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Meningioma is a common neoplasm of the central nervous system; however, primary extracra-
nial meningioma of the paranasal sinus, especially the maxillary sinus, is rare. We report a case
of primary extracranial meningioma (fibrous type) of the maxillary sinus and present a litera-
ture review of the imaging features that correlate with fibrous meningioma.

Index terms Fibrous Meningioma; Maxillary Sinus; Computed Tomography, X-Ray;
Magnetic Resonance Imging; Angiography

INTRODUCTION

Meningioma is the most frequent primary non-glial tumor of the central nervous sys-
tem, comprising approximately 13-26% of all primary intracranial neoplasms (1, 2).
Rarely, meningioma develops extracranially, without association with the central ner-
vous system, through transformation of embryonic arachnoid cell rests (1). The most
common histopathological subtype of meningiomas is meningothelial meningioma,
occurring in approximately 60% of cases; however, all other histopathology subtypes
have been reported to occur in primary extracranial meningiomas (2). The fibrous me-
ningioma of the maxillary sinus is extremely rare, with only a few case reports describ-
ing the imaging features (3-5). Here, we present a case of primary fibrous meningioma
of the maxillary sinus with computed tomography (CT), magnetic resonance imaging
(MRI), and angiography findings.
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Extracranial Meningioma of the Maxillary Sinus

CASE REPORT

A 38-year-old man presented to our hospital with a one-year history of nasal obstruction. No
other nasal symptoms such as epistaxis, rhinorrhea, and smell disorder were noted. The pa-
tient did not have any other illness or trauma history. Nasal endoscopic examination revealed
a grayish, firm, non-bleeding mass that appeared to be located in the right maxillary sinus.

MRI examination revealed a solid mass measuring 4.22 cm X 4.91 cm X 4.62 cm in the
right maxillary sinus. The mass appeared slightly hypointense on the T1-weighted image
(Fig. 1A) and moderate hypointense on the T2-weighted image (Fig. 1B). Although the con-
trast-enhanced T1-weighted image showed heterogeneous enhancement of the mass (Fig.
1C), the 5-minute delayed image showed homogeneous enhancement. Diffusion-weighted
imaging demonstrated no restricted diffusion (Fig. 1D). The mean apparent diffusion coeffi-
cient value was 1.27 X 10° mm?s™.

CT scan was performed to evaluate bony involvement and the surrounding bony anatomy.
An unenhanced CT scan showed an expansile hyperdense mass (Fig. 1E) with multiple small
calcifications in the right maxillary sinus. The anterior wall of the maxillary sinus was erod-
ed by the expanding mass.

Histological examination of the endoscopic biopsy specimen confirmed fibrous meningio-
ma, characterized by fibroblast-like spindle cells embedded in a collagen and reticulin fiber-
rich matrix. Mitosis, anaplastic change, and necrosis were not observed.

The patient underwent preoperative endovascular embolization. Pre-embolization selec-
tive external carotid artery angiogram revealed tumor blushing (Fig. 1F), with dysplastic dila-
tation of tumor vessels originating from the right maxillary artery. Tumor blushing persisted
in the delayed phase, and no demonstrable arteriovenous shunt was noted. The mass was
embolized using polyvinyl alcohol particles, and the tumor was endoscopically excised from
the sinus 3 days postembolization.

Fig. 1. A 38-year-old man with primary fibrous meningioma of the maxillary sinus.

A. The axial T1-weighted image shows a slightly hypointense mass measuring4.22 cm X 4.91 cm X 4.62 cm
in the right maxillary sinus.

B. T2-weighted image shows a moderate hypointense mass.
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Fig. 1. A38-year-old man with primary fibrous meningioma of the maxillary sinus.

C. The axial contrast-enhanced liver acquisition with volume acceleration image (left) shows a heterogeneous enhancement of the mass, and
the 5-minute delayed contrast-enhanced T1-weighted image (right) shows a homogeneous enhancement of the mass.

D. The diffusion-weighted image at a b-value of 1000 sec/mm? (left) demonstrates no diffusion restriction, and the apparent diffusion coeffi-
cient value (right) is 1.27 X 10° mm?/s.

E. The axial unenhanced CT image shows an expansile hyperdense mass with multiple small calcifications in the right maxillary sinus. The
anterior wall of the right maxillary sinus is eroded by the mass (arrow).

F. The early arterial (left) and late phases (right) of the right external carotid artery angiogram show tumor blushing with dysplastic vessels
originating from the right maxillary artery and persistent staining. No significant arteriovenous shunt is observed.

DISCUSSION

Primary extradural meningiomas in the head account for 0.8-1.8% of all meningiomas (6).
A review by Mattox et al. (2) revealed that only 5 of 163 reported cases were of primary me-
ningioma of the maxillary sinus. Similar to intracranial meningiomas, extracranial meningio-
mas may exhibit a variety of different histological patterns. The most common histopathologi-
cal subtype of primary extracranial meningioma of the head is meningothelial meningioma

(53.4%). Other common subtypes are transitional (12.3%), psammomatous (11.7%), and fi-
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brous (6.7%) meningiomas (6). Thus, primary, fibrous meningioma of the maxillary sinus is
extremely rare, with only 3 reported cases using CT or MRI findings (Table 1) (3-5).

MRI is the modality of choice for evaluating meningiomas because it provides superior tis-
sue differentiation. The typical MRI features of meningiomas are as follows: isointensity to
slight hypointensity relative to gray matter on the T1-weighted sequence; isointensity to
slight hyperintensity relative to gray matter on the T2 sequence; and avid, homogeneous en-
hancement after contrast agent administration. The signal intensity of meningiomas on T2-
weighted images is closely related to the histological subtype, for example fibrous meningio-
mas show prominent hypointensity due to the presence of the fibrous component (4). CT is
useful for detecting calcifications and demonstrating the effects of tumor on the adjacent
bone for differential diagnosis. Calcification is observed in up to 25% of meningiomas, which
is associated with slow growth and lower grade (7). Hyperostosis of the adjacent bone is asso-
ciated with benign meningioma, and osseous destruction indicates atypical or malignant
meningioma (8). However, our case and 3 previous cases of benign meningioma demonstrat-
ed maxillary sinus wall erosion or destruction without clear hyperostosis. A relatively thin
bony wall of the maxillary sinus and pressure may have contributed to the erosion or de-
struction of the bone rather than to hyperostosis. In addition, Thomson et al. reported that a
paranasal meningioma was observed along with adjacent bone erosion in many cases (1).

In accordance with previous studies, the imaging findings of our case suggest a fibrous
meningioma. However, as meningioma of the maxillary sinus is rare, differential diagnoses
should also include T2-hypointense lesions such as fungal sinusitis, solitary fibrous tumor,
ossifying fibroma, or fibrous dysplasia. The majority of sinus fungus balls show marked hy-
pointensity surrounded by hyperintense mucosal walls on T2-weighted images. Fungus balls
can be also suggested by the presence of hyperintense portions within the mass on T1-
weighted images, regardless of calcification on the CT scan. Furthermore, the bony margins
of the involved sinus are usually intact. Sinonasal solitary fibrous tumors usually demon-
strate bone remodeling, thinning, or local absorption on CT scans, and isointensity or hy-
pointensity on T2-weighted images. However, contrary to our case, the lesion tends to be
more heterogeneous in signal intensity on T2-weighted images and demonstrates a marked
enhancement on contrast-enhanced T1-weighted images. Ossifying fibroma usually exhibits

hypointensity in the peripheral ossified areas of the lesion and hyperintense central cystic

Table 1. Summary of the Clinical Presentations and Imaging Findings of Previously Reported Cases of the Maxillary Sinus Fibrous Meningioma

References  Age (Years)/Sex Clinical Presentation CcT MRI

. An expansile hyperdense mass with
Nasal obstruction, . I
El-Daly et al. (3) 45/M . . prominent calcification -
maxillary and dental pain . . ) .
Maxillary sinus wall erosion or destruction

Homogeneous hypointense

mass on T2WI with weak

enhancement

Lesion in the premolararea  An expansile hyperdense mass with a thin

Nozaki etal. (4) 14/m of the maxilla cortical margin and small calcifications

A ile hypod ith well
Aiyer et al. (5) 23/F Swelling in the cheek n e&xpansiie hypo ens.e mass with we -
enhancement and thin bony wall

CT = computed tomography, MRI = magnetic resonance imaging, T2WI = T2-weighted imaging
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area on T2-weighted images. Depending on the degree of calcification, it may present as a
diffuse and homogeneous T2-hypointense mass, but can be more locally aggressive than in
our case (9). Fibrous dysplasia of the sinonasal cavity must also be included in the differential
diagnosis. However, this usually demonstrates heterogeneity and hypointensity on T2-
weighted images and a characteristic ground-glass appearance on CT scans.

Treatment of choice for primary benign, extracranial meningioma is gross total resection.
Preoperative embolization is effective for reducing intraoperative blood loss and facilitating
surgical resection by tumor softening. Meningioma generally appears with a “sunburst” or
“spokewheel” pattern on angiography and enhances early during the arterial phase and re-
mains well opacified after the venous phase. Arteriovenous shunting suggests malignancy
(10). In our case, pre-embolization angiography showed delayed tumor blushing without ar-
teriovenous shunt, probably resulting from the fibrotic component of the tumor.

In conclusion, we presented a case of primary benign, fibrous meningioma of the maxil-
lary sinus. Although primary extracranial meningioma (fibrous subtype) is extremely rare
with no typical imaging findings, knowledge of atypical imaging characteristics will assist
the differential diagnosis.
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