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Meningiomas are the most common extra-axial neoplasmof the central nervous system
(CNS). There are a number of characteristic imaging features of meningiomas on magnetic
resonance imaging (MRI) that allow an accurate diagnosis, however there are a number of
atypical features that may be diagnostically challenging. Furthermore, a number of other
neoplastic and non-neoplastic conditions may mimic meningiomas. This case highlights
the importance of careful analysis of imaging findings and the need for consideration of all
possible diagnoses, including rare or atypical presentations of common neoplasms such as
meningiomas. Early detection and accurate diagnosis are crucial in determining the appro-
priate management and improving the outcomes for patients with intracranial tumors.

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
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Introduction

Meningiomas are a complex group of tumors that arise from
the meninges, and they represent a significant proportion of
intracranial tumors. These primary non-glial brain tumors
are the most widely recognized extra-axial neoplasm, emerg-
ing from the arachnoid cap cells, and accounting for ap-
proximately 37.6% of all primary brain tumors [1,2]. Various
risk factors are associated with meningiomas, including age,

female sex, ethnic group, family history, genetic polymor-
phisms, and certain medical conditions such as Turner’s syn-
drome, Werner’s syndrome, neurofibromatosis 2, and familial
cancer syndromes. Women are more likely to be affected than
men, with an average age of diagnosis of 66 years [2—4].
Although meningiomas are usually considered benign,
they can cause significant morbidity, presenting with a vari-
ety of non-specific, location-dependent symptoms that can
lead to delays in diagnosis and management. Patients may
experience new-onset headaches, seizures, focal neurologi-
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Fig. 1 - Brain MRI shows a right frontal convexity tumor with midline shift with web-like enhancement after godalinium
injection with no dural-tail. And the ADG value was (0.69 x 10"— 3 mm?/s).

cal dysfunction, or cranial nerve palsies, which necessitate
further diagnostic evaluation with neuroimaging [2]. Menin-
giomas are typically easily detectable on imaging studies such
as CT and MRI, due to their characteristic appearance and lo-
cation. They are most commonly found in the falcine, convex-
ity, and parasagittal regions of the brain, but can occur in other
areas as well [5,6]. Brain MRI shows a mass with high density,
broadly attached to the dura. The mass displays an isointense
to hypointense signal on T1-weighted images and an isoin-
tense to hyperintense signal on T2-weighted images. Follow-
ing the administration of contrast, the mass exhibits a uni-
formly intense enhancement [5]. However, diagnosing menin-
giomas can be challenging, particularly when imaging reveals
unusual findings that resemble other malignant or nonmalig-
nant neoplasms. Therefore, a careful analysis of imaging find-
ings is necessary to establish an accurate diagnosis, which can
help with surgical planning [7].

In this article, we present a unique radiological feature of
Meningothelial meningioma.

Case presentation

A 42-year-old right-handed female with a history of type 2 di-
abetes, she had progressive headache since 2 years. Neuro-
logical examination revealed frontal lobe syndrome with vi-
sual acuity: 02/10 in the right eye, and 01/10 in the left eye
and bilateral papilledema. CT and MRI (Fig. 1) showed a right
frontal convexity tumor with midline shift. Isoitense on T1WI,

hyperintense on T2WI, with web-like enhancement after go-
dalinium injection with no dural-tail. The ADC value was
(0.69 x 10°— 3 mm?/s).

The patient underwent for surgery, using the right frontal
approach, the bone flap and the dura was infiltrated. The tu-
mor was identified as a grayish mass with moderate vas-
cularity and soft consistency, and resection was performed
with piecemeal fashion technique. Gross total resection was
achieved.

The patient had an uneventful recovery and remained
symptom-free at follow-up visits, and postoperative imaging
confirmed complete removal.

The pathological examination (Fig. 2) found grade 1
meningothelial meningioma.

Discussion

Meningiomas are primary brain tumors that usually arise
from the meninges and are the most common form of such tu-
mors. While most meningiomas are slow growing and benign,
some can be malignant and aggressive [2]. These tumors are
diagnosed more often in women than in men, with a female-
to-male ratio of about 3:2. Although they can occur in people
of any age, meningiomas are most commonly diagnosed in
people over the age of 65 [2].

Clinical symptoms of meningiomas can vary depending on
the tumor’s location, size, and grade. Some meningiomas may
not cause symptoms, especially if they are small and located
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Fig. 2 - (A, B) pathological examination shows grade 1 meningothelial meningioma. (C) preoperative image shows

peacemeal resection.

in a noncritical area of the brain. However, as the tumor grows,
it can put pressure on surrounding brain tissue, which can
lead to a variety of symptoms, including headaches, seizures,
weakness or numbness, vision or hearing problems, personal-
ity changes, memory loss, and balance or coordination prob-
lems [2].

Computed tomography (CT) is often the first imaging
modality used to evaluate suspected meningiomas. Menin-
giomas typically present as a sharply circumscribed lobu-
lar mass with a broad-based dural attachment. On unen-
hanced CT, they appear as extra-axial masses that are homo-
geneous and hyperdense. Following contrast administration,
they demonstrate homogeneous enhancement, which aids in
their identification [5,8].

In addition, meningiomas are frequently associated with
intratumoral calcification, which may appear as a speckled
hyperdense appearance on CT. Bony changes associated with
meningiomas can also be observed on CT imaging, includ-
ing hyperostosis and osteolysis. Hyperostosis, the most com-
monly observed bony finding, manifests as bony thickening on
CT and is seen in up to 25-49% of meningiomas, with the con-
vexity and sphenoid wing being the most common locations.
Hyperostosis may be reactive or associated with osseous tu-
mor invasion, and strong enhancement within hyperostotic
bone makes tumor invasion more likely [9,10].

Magnetic resonance imaging (MRI) is considered the pre-
ferred imaging method to distinguish meningiomas from
other brain tumors, due to the characteristic appearance they
display. This appearance can vary, depending on factors such
as tumor size, location, and histological subtype [11,12]. Typ-
ically, meningiomas show up as a well-defined, enhancing
mass on T1l-weighted images, with or without surrounding
edema. The degree of enhancement can vary from mild to
intense, and it is usually homogeneous, although some tu-
mors may have heterogeneous enhancement. In some cases,
the enhancing portion of the tumor may be eccentric or lo-
cated in a peripheral location, which is suggestive of a menin-
gioma with a high grade of malignancy. On T2-weighted im-
ages, meningiomas are typically hyperintense compared to
the surrounding brain tissue, with well-defined borders. How-
ever, the signal intensity may be variable, depending on the
tumor’s histology, and some tumors may have areas of low

signal intensity, which are suggestive of calcifications or hem-
orrhages [5,8,13,14].

Meningiomas can present with different characteristics
depending on the histological subtype, and the meningothe-
lial variant is the most common one. After surgical resection,
this subtype has a low recurrence rate. Imaging studies, in-
cluding nonenhanced CT, T1-weighted MRI, T2-weighted MRI,
and contrast-enhanced CT or MRI, usually show a hyperdense
mass with a broad-based dural attachment, isointense to hy-
pointense signal on T1WI, isointense to hyperintense signal
on T2WI, and homogeneous intense enhancement following
contrast administration. Another hallmark feature is an en-
hancing dural tail [5].

In our case, the patient initially presented with imaging
findings suggestive of a meningioma. The histopathological
analysis confirmed the diagnosis of meningioma, and further
examination revealed it to be a meningothelial variant. The
unique pattern of enhancement seen on imaging was atypi-
cal for this subtype.

The apparent diffusion coefficient (ADC) values of menin-
giomas can be variable on diffusion-weighted imaging (DWI),
regardless of the tumor grade. Higher grades of meningiomas
tend to have lower ADC values, but low ADC values can also
be seen in grade I meningiomas. Magnetic resonance spec-
troscopy (MRS) can detect elevated choline and alanine lev-
els, as well as diminished N-acetylaspartate (NAA) levels in
meningiomas. Elevated alanine levels are relatively specific
for meningiomas, but they can be difficult to identify. Other
studies have also reported elevated choline and alanine lev-
els in meningiomas, as well as reduced NAA levels. Perfusion
imaging generally reveals high relative cerebral blood flow
(rCBF) and relative cerebral blood volume (rCBV), although
rCBV quantitation can be confounded by substantial gadolin-
ium leakage with the dynamic susceptibility contrast (DSC)
technique. These imaging techniques can be useful for the di-
agnosis and characterization of meningiomas, as well as for
planning treatment strategies [5,15-17].

The grading of meningiomas is a crucial prognostic fac-
tor that guides treatment decisions and follow-up protocols.
In the past, meningiomas were classified into various sub-
types with different malignancy grades. However, the current
approach regards meningiomas as a single tumor type with
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15 subtypes, and the grading system has shifted towards a
within-tumor grading regardless of subtype. The higher-risk
subtypes, such as chordoid and clear cell meningiomas, are
now assigned as grade 2 due to their higher likelihood of re-
currence. Brain-invasive meningiomas are also generally as-
sociated with a higher risk of recurrence and are now clas-
sified as an atypical meningioma CNS WHO grade 2 in the
WHO 2016 classification. While rhabdoid and papillary menin-
giomas may exhibit more aggressive behavior, classified as
grade 3 meningioma [8,18-21].

Meningiomas are treated on a case-by-case basis and may
involve a range of options such as observation, surgical re-
section, radiotherapy, and in rare cases, chemotherapy. Ad-
vances in neurosurgery, neuroimaging, and neuroanesthesia
have contributed to better long-term outcomes and overall
survival rates for patients. Observation is a common approach
for patients with incidentally detected small and asymp-
tomatic meningiomas, with regular MRI scans to monitor for
any changes. Surgical resection is typically the first choice for
symptomatic meningiomas or larger tumors that are expected
to cause symptoms soon. The extent of resection is a critical
factor in recurrence rates, and complete removal is the pri-
mary goal. Radiotherapy is used as the primary treatment for
unresectable meningiomas and as an adjuvant therapy after
surgery in cases of WHO grade II and III meningiomas. For
patients with recurrent or progressive meningiomas that no
longer respond to surgery or radiotherapy, salvage systemic
therapy may be used, although its efficacy is limited [22].

Conclusion

Meningioma are benign brain tumors, Brain MRI is preferred
imagine method, it typically shows extra axial tumors with
homogenous enhancement. Early detection and accurate di-
agnosis are crucial in determining the appropriate manage-
ment.

Patient consent

Written informed consent for the publication of this case re-
port was obtained from the patient.
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