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Abstract

Meningiomas are common intracranial brain tumors. However, cystic
meningiomas are very rare, accounting for 2%-4% of intracranial meningiomas.
In this article, we report a 52 years old female patient with a parasagittal right
frontal cystic meningioma type V recognized by its neuroimaging features on
CT scan and MRI. Imaging modalities can play a crucial role in the appreciation
of subtypes of cystic meningiomas, and the radiological analysis for appropriate
surgical treatment.
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Introduction

Meningiomas are common extra-axial intracranial tumors that
represent approximately 15% of all intracranial neoplasms. They are
typically benign, although malignant forms also exist [1]. Habitually,
they are highly cellular and well vascularised solid masses. However,
cystic meningiomas represent a rare imaging feature and must be
differentiated from other brain tumors.

Case Presentation

A 52-year-old female, with history of headaches and behaviour
disturbance, was emergently referred for sudden onset of seizures and
loss of conscience. The patient underwent a Computed Tomography
(CT) of the head without intravenous contrast which objectified a
hypodense mass in the right frontal region, with a cystic component,
perifocal oedema and associated mass effect with subfalcine herniation
(Figure 1). Cranial Magnetic Resonance Imaging (MRI) without
and with contrast was subsequently performed, revealing an extra-
axial, falco-sinusal based lesion in the right frontal lobe, measuring
56x58x62 mm. This lesion had a solid part isointense on T1, T2 and
FLAIR, with intense enhancement after Gadolinium, a multilocular
cystic component hypointense on T1-weighted, and hyperintense
on T2-weighted images, with well-circumscribed thin wall enhanced
after Gadolinium and a peripheral unilocular simple thin-walled
cystic part, located between the meningioma and brain. On MR
spectroscopy the solid part demonstrated an elevated choline peak
and a decreased N-acetylaspartate peak, with no diffusion restriction
on DWI. There was no evidence of calcification or hemosiderin on
SWI. This mass was surrounded by perifocal vasogenic oedema. It
was associated to thickening and enhancement of the adjacent dura
and subfalcine herniation (Figure 2). Those findings were compatible
with cystic meningioma type V. The mass was surgically resected.
The analysis of pathologic specimen confirmed the diagnosis of cystic
meningioma (WHO) grade 1.

Discussion

Meningiomas are benign tumors which originate from the
meningothelial cells; they are the most common intracranial tumor
[2]. Cystic meningiomas are frequent in infants and children

accounting for approximately 10-19% of meningiomas, but they are
scarce in adults (2-4%) [3]. Their aetiology is obscure. However, some
elements comprising traumatic brain injury, type Il neurofibromatosis
and radiation exposure are known as predisposing factors to these
tumors [4].

Two classification systems are useable for cystic meningioma,
presented by Nauta et al. in 1979 and Rengachary et al. Based on
the latter, cystic meningiomas may be grouped as intratumoral and
peritumoral cystic meningiomas. According to the relationship
between the tumoral mass and the cystic cavity, Nauta et al patterned
cystic meningiomas into four types, as follows: I-with intratumoral
cyst(s), situated centrally within the meningioma; II- with
intratumoral cyst(s), located peripherally within the meningioma but
still surrounded by tumor; III- cyst wall may contain nest of tumor
cells; IV- with cyst(s) located within the adjacent brain. Worthington
appended an additional type V, where cysts are situated between the
meningioma and brain. Our patient had Type V cystic meningioma
[5-7].

Some theories on the pathogenesis of cystic lesions are described

Figure 1: Axial Computed Tomography (CT) image of the head without
intravenous contrast show hypodense mass in the right frontal region (white
arrow), with a cystic component (asterisk), perifocal oedema (head of arrow)
and associated mass effect with subfalcine herniation (black arrow).
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(black arrow).

Figure 2: MRI brain showing an extra-axial mass, falco-sinusal based, in the right frontal region. The lesion is mixte, demonstrating a solid part isointense on T1, T2
and FLAIR, with intense enhancement after Gadolinium (asterisk). A multilocular cystic component hypointense on T1-weighted, and hyperintense on T2-weighted
images (head of arrow), with well-circumscribed thin wall enhanced after Gadolinium and a peripheral unilocular simple thin-walled cystic part, located between the
meningioma and brain (white arrow). This mass does not show diffusion restriction on DWI. It is associated to thickening and enhancement of the adjacent dura

in the literature. Types I and II could be due to microcystic
degeneration, ischemic necrosis, intratumoral haemorrhage or active
secretion from tumor cells. Type III can be the result of reactive
gliosis or cerebral oedema, type IV may be form as a result of widened
subarachnoid spaces and trapped cerebrospinal fluid around the
tumor [8].

Brain MRI is the modality of choice for diagnosis of cystic
meningioma, with higher precision than CT [9]. Cystic meningiomas
are extra-axial masses, well circumscribed, with intense and
homogeneous enhancement of the solid part after contrast on both CT
and MRI. The cystic component may demonstrate wall enhancement.
The absence of this latter does not eliminate the presence of tumor
cells [10]. Meningiomas may be associated to thickening of the
adjacent dura (dural tail sign) which could be present in some tumors
such as schwannomas, glioblastomas and metatsases, and surrounded
by perifocal oedema which may suggest glioma [11]. Meningiomas
have variable comportment according to the degree of cellularity
in diffusion weighted images (DWI), which make the relationship
between Apparent Diffusion Coefficient (ADC) and histopathology
not clear. In our case, the mass showed no restriction [12].

Spectroscopy  shows elevated choline peak, decreased
N-acetylaspartate peak and NAA/Cho ratio. Additionally, increased
lipid and alanine peaks could be found at 1.5ppm, which may

distinguish meningiomas from other neoplasms [13].

Treatment choices are based on multiples factors, comprising age
of the patient, associated comorbidities, location of the tumor and
histological subtype. Surgery is indicated if the lesion is symptomatic.
Asymptomatic patients with small meningiomas can be followed with
serial imaging studies. In cases of malignant meningiomas, radiation
therapy can also be used [14].

Conclusion

Cystic meningiomas are rare tumors. A rigorous diagnosis may
be based on CT and MRI with spectroscopy. The division of cysts into
five groups may help the neurosurgeon to realise total resection, and
limit the risk of recurrence of these tumors.
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