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BACKGROUND  Meningiomas are the most common benign tumors among CNS neoplasms. In the pediatric population, however, they account 
for only 0.4%–4.6% of all intracranial neoplasms; they are rare inside the brain parenchyma and are frequently confused with other entities, such as 
glioneuronal tumors and cavernomas, among others.
OBSERVATIONS  The authors describe the case of a 4-year-old male who presented to the emergency department for evaluation of periorbital 
cellulitis and was incidentally diagnosed with a brain tumor. MRI demonstrated an expansive heterogeneous lesion, 2.2 × 1.9 × 1.8 cm, in the left 
lingual gyrus. Spectroscopy and perfusion imaging suggested a low-grade glioneuronal tumor. After thorough discussion, the family and medical team 
elected to pursue surgical treatment. The patient had an uneventful postoperative recovery, and subsequent pathological and immunohistochemical 
analysis confirmed the diagnosis of a fibrous meningioma (WHO grade 1).
LESSONS  Intraparenchymal meningiomas are a rare and misdiagnosed tumor, especially in the pediatric age group, and therefore are not usually 
considered in the differential diagnosis of intra-axial neoplasms in children. When suspected, surgery may be encouraged due to the tendency of 
these tumors to exhibit more aggressive behavior compared with adult meningiomas.
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Meningiomas are the most prevalent benign CNS tumor in adults, 
accounting for 35% of all brain tumors, with multiple studies reporting 
an increasing incidence in the general population.1 However, in the 
pediatric population they are rare, accounting for only 0.4%–4.6% of 
all intracranial neoplasms in this age group.2

A typical meningioma has several imaging features that allow an 
accurate diagnosis; they usually consist of a clearly defined, extra-
axial, uniformly enhancing mass with dura mater attachments, and 
in many cases they present with the dural tail sign.3,4 In the pediatric 
age group, they tend to occur in atypical locations, including the intra-
ventricular and infratentorial regions.5 When located within the brain 
parenchyma, they are frequently misdiagnosed as cavernous malfor-
mations, gliomas, metastases, and other tumors.6

The literature on intraparenchymal meningiomas—defined as lesions 
entirely surrounded by brain parenchyma without dural attachment—in 
children and adolescents is extremely scarce, with only a few pub-
lished reports and case series available. We report the case of an 
intra-axial meningioma in a 4-year-old child with clinical, radiological, 
and histopathological features. Moreover, because of their sporadic 

nature and limited documentation, we undertook a review of the lit-
erature on intraparenchymal meningiomas restricted to the pediatric 
population.

Illustrative Case
We describe the case of a 4-year-old male who presented to the 

emergency department with left eyelid swelling and edema, diagnosed 
as periorbital cellulitis. He did not have any medical conditions (includ-
ing phakomatoses or other hereditary diseases) or a history of radia-
tion exposure and before this had otherwise been healthy. On physical 
examination, he had no neurological deficits or skin lesions. CT of the 
head was performed to evaluate the extent of the infection and, in addi-
tion to confirming the localized cellulitis, revealed an incidental finding 
of a left occipital and parasagittal well-defined mass with surrounding 
vasogenic edema and calcifications (Fig. 1A). Further MRI demon-
strated an expansive heterogeneous lesion, 2.2 × 1.9 × 1.8 cm, with-
out a dural tail (Fig. 1B), located in the left lingual gyrus. Spectroscopy 
and perfusion imaging suggested a low-grade glioneuronal tumor.

9

20

J Neurosurg Case Lessons 9(20): CASE24611, 2025
DOI: 10.3171/CASE24611

May

19

24611

10.3171/CASE24611


2  |  J Neurosurg Case Lessons  |  Vol 9  |  Issue 20  |  May 19, 2025

Treatment and Follow-Up
After resolution of the periorbital cellulitis, the patient was trans-

ferred to our service for treatment. Observation was considered given 
the lack of tumor-related symptoms; however, after thorough discus-
sion, the family and medical team opted for surgical treatment to bet-
ter understand the nature of the lesion. Dexamethasone was given 
perioperatively to decrease brain edema. A horseshoe-shaped inci-
sion was performed on the left occipital parasagittal region, followed 
by a left occipital craniotomy. The dura was incised in a C-shaped 
fashion. As expected, there were no dural attachments, and the over-
lying cortex was grossly abnormal. Using a microsurgical technique, 
we resected the tumor en bloc, revealing a rubbery and fibrous mass. 
Postoperatively, the patient recovered well with no neurological defi-
cits. Postoperative MRI showed no evidence of residual tumor. He was 
discharged on the 3rd postoperative day.

Pathology
Pathology and immunohistochemistry confirmed a fibrous menin-

gioma, a WHO grade 1 tumor (Fig. 2). Genetic analysis was requested 
but was not available in the public health system.

Follow-Up
At follow-up, the patient had a normal neurological examination 

and no symptoms. MRI after 3 months revealed no evidence of resid-
ual tumor (Fig. 3). The patient remains in outpatient follow-up.

Informed Consent
The necessary informed consent was obtained in this study.

Discussion
In our review, after screening three different databases (PubMed, 

Embase, and LILACS), only 33 documented cases (Table 1) were 
identified (including the present report) in patients younger than 19 
years of age, with insufficient details available for the majority of these 
cases. Meningiomas are, by definition, extra-axial tumors. The prevail-
ing hypothesis is that intraparenchymal meningiomas originate from 
cap cells situated in the pia mater. These cap cells are believed to 
infiltrate the brain or sulci with the penetrating blood vessels during the 
developmental process.7

In our analysis, patients had a mean age of 9 ± 5.6 years at the 
time of diagnosis. Males were more affected than females, accounting 

FIG. 1. Preoperative imaging. A: Axial CT scan without contrast 
demonstrating calcified left occipital and parasagittal lesion. B: Axial 
T1-weighted MR image with contrast demonstrating a tumor with 
heterogeneous enhancement by gadolinium. C: Sagittal T1-weighted 
MR image with contrast showing the lesion in the lingual gyrus 
without the dural tail sign. D: Axial T2-weighted MR image demon-
strating the surrounding edema (arrows).

FIG. 2. A and B: Histological sections reveal well-defined neoplasm, not 
encapsulated, characterized by the proliferation of spindle cells, with 
elongated nuclei, inconspicuous nucleoli, and indistinct cytoplasm, 
permeated by a large amount of collagen, sometimes thick. The 
arrows show the interface between the meningioma and brain 
parenchyma. C: Presence of psammomatous and other dystrophic 
pattern calcifications. Mitosis figures were not detected. D: An immuno-
histochemical study reveals epithelial membrane antigen expression. 
Original magnification ×40.

FIG. 3. Postoperative MR images. A: Axial T1-weighted postgadolinium 
image. B: Sagittal T2-weighted FLAIR image revealing no residual 
tumor.
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for 69.7% and 30.3%, respectively. Epileptic seizure is the most com-
mon symptom (54.5%), followed by nausea/vomiting (15.2%) and 
focal deficit (15.2%).

The most reported histological type was fibromatous meningioma, 
corresponding to more than one-third of the cases (33%). Two-thirds 
(66%) were WHO grade 1, 15.2% were grade 2, and 12.1% were 
grade 3.

Observations
The 2021 WHO classification of tumors of the CNS classifies 

meningiomas as grade 1, 2, or 3, with a broad spectrum of 15 histo-
logical subtypes: 9 benign (grade 1), 3 intermediate-grade (grade 2), 
and 3 malignant (grade 3) variants,8 with approximately 93% corre-
sponding to grade 1, 4.6% to grade 2, and 2.4% to grade 3 in the 
general population.9 In our analysis, grade 2 and 3 meningiomas were 
more prevalent than expected (27.3%), representing a poor prognosis 
of the disease in the pediatric age group.

An interesting finding is the predominance of male patients affected 
in this population (male/female ratio: 2.3/1). In adults, meningiomas 
are much more prevalent in women (60%–80%).7 It is known that a 
significant number of these tumors exhibit hormonal receptors for 
various hormones, notably progesterone, which could potentially influ-
ence tumor growth and explain the disparities noted before the onset 
of puberty, but the exact pathophysiology remains unknown.10,11

Childhood meningiomas tend to arise in atypical locations.10 In our 
review, the lesions were more located on the lobes and central core. 
Some series found headache to be the predominant symptom,10 prob-
ably due to intracranial hypertension. In our analysis, however, the 
most common clinical presentation was epileptic seizures, followed by 
nausea/vomiting and focal deficits, with symptoms varying by location 
of the tumor and the child’s age. We hypothesize that headache may 
not have prompted further investigation until the child presented with 
other symptoms, for which they were referred for brain imaging. To our 
knowledge, this is the first reported case in which no symptoms were 
directly related to the tumor itself, as it was discovered incidentally.

Lessons
Intraparenchymal meningiomas are a rare and misdiagnosed 

tumor, especially in the pediatric age group, and are not usually con-
sidered in the differential diagnosis of intra-axial neoplasms in chil-
dren. This study highlighted differences in the tumor in the pediatric 
age group when compared with adults: in children, the tumor has a 
predilection for boys and is more frequently a grade 2 or 3 menin-
gioma. When suspected, surgery may be encouraged, due to the ten-
dency of these tumors to exhibit more aggressive behavior. Our study 
has some limitations. Genetic evaluation of the tumor was not feasible 
because of constraints within the public health system. Additionally, 
the heterogeneity of information collected from case reports may have 
impacted our results. Additional investigation is necessary to unravel 
the molecular intricacies and signaling pathways implicated in the 
migration of cells and the establishment of meningiomas within intra-
parenchymal sites.
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