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Abstract

Intracranial meningiomas are uncommon in the pediatric group. Myxoid meningioma is a subtype of metaplastic meningioma. It
is the rarest WHO grade I meningioma. Only one case of pediatric myxoid meningioma was described in the literature. We report
the case of 14-year-old boy who presented with a left parietal dura-inserted tumor. Histological and immunological studies
concluded to a myxoid meningioma. We reviewed the literature for this rare pathology and draw attention to the necessity of
distinguishing it from other mucinous tumors of the central nervous system, especially chordoid meningioma which has poorer

prognosis.

Keywords Meningioma - Myxoid - Child - Neurosurgery

Introduction

Meningiomas are uncommon among children, as they account
for only 0.44.1% of all pediatric intracranial tumors [15].
According to the latest World Health Organization (WHO)
classification, myxoid meningioma (MM) is considered as a
metaplastic meningioma (grade I).

To our knowledge, only ten cases of MMs have been de-
scribed in English literature [9, 11, 13, 14], and only one
occurred in a pediatric patient [5].

We present a new rare pediatric case of MM, highlight its
histological features, and note relevant differential character-
istics with other mucinous tumors.

Case description

A 14-year-old boy, with no medical history, presented in
January 2020 with generalized seizures and mild headaches,
without further symptoms. The neurological exam was nor-
mal. We did not find any café-au-lait spots in the cutaneous
exam.
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Brain-computed tomography (CT) scan showed an extra
axial left parietal hypodense lesion, with bone erosion (Fig.
la). Brain magnetic resonance imaging (MRI) showed a le-
sion that measures 48 x 37.5 x 49 mm. It had a large insertion
base on the dura, with a comet tail sign. It had a hyposignal on
T1-weighted imaging (WI), a heterogeneous hypersignal on
T2-WI, and a heterogeneous peripheral enhancement. The
center of the tumor had a T1 hyposignal and T2 hypersignal
and was not enhanced (Fig. 1b, ¢). FLAIR-WI showed a mild
peritumoral edema (Fig. 1d).

The patient was operated through a large craniotomy, re-
moving the infiltrated bone. We found a beige soft gelatinous
extra-axial mass, well delineated from the adjacent brain (Fig.
2). A one-piece gross total resection (GTR) was performed
(Simpson grade I resection). Blood loss was moderate, and
no transfusion was needed. A tight duroplasty using a pericra-
nium flap and a cranioplasty were performed.

Histological study found a well-delimited tumoral prolifer-
ation of spindle cells, with vesicular nuclei and eosinophilic
cytoplasm. It was organized in a whorl formation within a
mucoid matrix. There was no evidence of necrosis nor inva-
sion of nearby glial tissue. The mitotic index was low (Ki67 of
3%). The tumor cells exhibited a significant epithelial mem-
brane antigen (EMA) and Alcian blue staining (Fig. 3).

The diagnosis of myxoid meningioma was established.

The post-operative course was uneventful. Postoperative
CT scan showed complete removal of the tumor without com-
plications (Fig. 4). The patient was discharged 3 days after
surgery under anti-epileptic drug. A genetic study was
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Fig. 1 Preoperative imaging. Brain CT scan (a) showing an extra axial
left parietal hypodense lesion, eroding the inner table of the bone. Axial
(b) and coronal (¢) T1-WI brain MRI showing a hyposignal extra-axial

requested and is still in progress. Since MM is a grade I me-
ningioma, no additional treatment was needed.

At 6-month follow-up, he was seizure free and showed no
recurrence at the CT scan.

Discussion

Meningiomas are generally benign tumors arising from
meningothelial cells. They are relatively common in adult
patients but rare in pediatric population.

The WHO classification identifies metaplastic meningio-
mas as a subtype of grade I meningiomas [1, 12]. This subtype
is characterized by various mesenchymal differentiations in-
cluding osseous, cartilaginous, lipomatous, leiomatous,
xanthomatous, and myxoid tissues, singly or in combinations
[4, 13].

The myxoid subtype is among the rarest subtypes of me-
ningiomas. To this day, only ten previous cases have been
described [9, 11, 13, 14].

In children, meningiomas are the most common
meningeal-based tumors. They represent only 0.4—4.1% of

Fig. 2 Photo of operative specimen: a beige soft gelatinous mass
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tumor with a heterogeneous, mainly peripheral, enhancement, and a cen-
tral non-enhanced zone, and with a large insertion base on the dura. Axial
FLAIR-WI (d) showing a mild peritumoral edema

all pediatric intracranial tumors [15]. They usually develop
in uncommon locations such as the posterior cerebral fossa,
inside the ventricles, and in spinal epidural regions. The ab-
sence of dural attachment is more prevalent. Additionally,
they are larger in size and more cystic. They tend to have
higher intraoperative blood loss. Statistically, there is a slight
male predominance.

Two major risk factors are associated with meningioma
development among children: prior low-dose radiation and
type 2 neurofibromatosis (NF2). About 40% of child me-
ningiomas are associated with NF2, which makes genetic
testing for NF2 necessary for every child with meningioma
[3, 5, 7]

The only published pediatric MM was intraventricular, re-
corded in a 7-year-old female by Dulai et al. in 2009 (7).

Due to their rarity, the imaging characteristics of MM are
not completely identified. MRI found that most MMs were
hyperintense on T2-WI [8]. Due to the abundant mucoid ma-
trix and hypervascularization, the enhancement after gadolin-
fum is important [13].

Histologically, the myxoid subtype is characterized by an
abundant mucoid matrix in the cytoplasm and large amounts
of acidic mucopolysaccharides that stain with Alcian blue
[13].

MMs show positive immunological reactivity for vimentin
and EMA, as well as type IV collagen, and negative reactivity
for cytokeratin, HMB45, S-100, actin, desmin, CD117,
neurofilaments, and glial fibrillary acidic protein (GFAP)
[10, 13, 14]. As a grade I meningiomas, they have a low Ki-
67 (MIB1) proliferation index (usually less than 5%) [6].

MMs should be distinguished from other myxoid or mu-
cinous tumors of the central nervous system, such as metasta-
tic mucinous adenocarcinoma, pilomyxoid astrocytoma, or
myxoid chondrosarcoma. Other myxoid spindle cell neo-
plasms include schwannomas, fibromyxomas, and
fibroxanthomas [2, 13].

Immunohistochemistry and ultrastructural analysis are es-
sential to confirm the diagnosis. Radiological study associated
to immunohistochemistry should eliminate a metastatic lesion
or an embolism of a cardiac myxoma [14].
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Fig. 3 Pathological examination. Low and high power micrographs showing spindle cell proliferation, with vesicular nuclei and eosinophilic cytoplasm,
organized in a whorl formation (a, b). Alcian Blue staining showcasing the mucoid matrix (¢). Tumor cells showing positive EMA staining (d)

The most difficult and important diagnosis that requires
discrimination is chordoid meningioma, which is classified
as a grade II neoplasm. Grade II meningiomas have higher
recurrence rate and require further therapeutic methods even
after GTR. Chordoid meningioma has a higher grade of
dyskaryosis and has a reticular arrangement with less cyto-
plasmic vacuolation. The cells are rather polygonal. There
could be an inflammatory infiltrate made of lymphocytes (B
cells) [5, 13].

MM has a good prognosis with low recurrence rate, like
other grade I meningiomas [5, 11]. Some authors report a
higher recurrence rate of MM comparing to other grade I
meningiomas [2]. However, there is not enough cases reported
to make such conclusions.
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Fig. 4 Postoperative imaging. CT scan showing complete removal of the
tumor

Conclusion

MM is a rare grade I meningioma. Only one pediatric case was
reported in literature. It has particular histological and immu-
nological characteristics. It has a low recurrence rate and low
chance for malignant progression. It should be differentiated
from other mucinous tumors, especially chordoid meningio-
ma, a grade II tumor with higher recurrence rate. In pediatric
population, NF2 must be excluded.

Abbreviations WHO, World Health Organization; MM, Myxoid me-
ningioma; CT, Computed tomography; MRI, Magnetic resonance imag-
ing; WI, Weighted imaging; GTR, Gross total resection; EMA, Epithelial
membrane antigen; NF2, Type 2 neurofibromatosis
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