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s Abstract

o Pediatric meningiomas are rare and account for only 2.2

10

11 Index terms—

2 1 Introduction

13 eningiomas have a progressively higher incidence with increasing age, with a mean age of presentation of 65 years.
14 They are, therefore, the most frequently reported tumors of the central nervous system (CNS) in adulthood. 1
15 However, cases in children and adolescents are rare, representing 2.2 to 2.6% of CNS tumors. 1,2 In such age group,
16 are more often located in unusual sites, such as in the ventricular system. 3 Such intraventricular meningiomas
17 have the particularity of being slow growing and reaching considerable size until they become symptomatic. 4 In
18 addition, the deep location and relationship with underlying eloquent areas make tumor resection a neurosurgical
19 challenge. 5,6 In view of this, and that the angiomatous subtype-defined as presenting more than 50% of vascular
20 components on microscopic analysis analysis -constitutes only 2.1% of all meningiomas, rarity is credited to the
21 case reported here. 7 We emphasize that this is possibly the first report of a patient in the first two decades of
22 life with angiomatous meningioma in an intraventricular site.

23 In this report, we aim to expose our neurosurgical experience in a case with rare variants and perform a
24 literature review on the main aspects that we deem necessary to support our approach.

» 2 1l
» 3 Case Report

27 A 17-year-old female patient, previously healthy, presented retro-orbital headache for 3 months, followed by
28 blurred vision and double vision. Physical examination revealed just a convergent strabismus due to paresis of
29 the right lateral rectus muscle. The cranial magnetic resonance (MRI) showed an expansive lesion in the frontal
30  horn of the right ventricle, just in front of the foramen of Monro, with dimensions of 2.0 x 1.3 x 1.8 cm (AP x L
31 x h) in the larger diameter cuts.

32 The lesion presented moderate hyperintensity with small hypointense foci on T2-weighted images. On T1, it
33 was isointense, and after contrast, it showed intense and homogeneous uptake, except in the same hypointense
34 foci on T2. There were no signs of dilation of the supratentorial ventricular system (Fig. 1 A -D). Such
35 radiological characteristics suggested the diagnosis of intraventricular meningioma, with areas of calcification. It
36 was considered an occasional finding, since the topography was not compatible with the presenting symptoms.
37 The surgical treatment was performed in the same hospitalization, due to the risk of acute hydrocephalus. The
38 approach was made via the transcallosal route, following the steps: dorsal decubitus and head in a neutral position;
39 bicoronal incision; right frontal paramedian craniotomy, with lateral extension of 5.5 cm from the midline and 5.5
40 cm from the coronal suture forward; opening the dura mater in a ”C” shape, with the base facing the midline;
41 under microscopy, dissection of the inter-hemispheric fissure and retraction of the frontal lobe with placement of
42 the fixed spatula (on a Leyla support) on the medial surface; identification of the cingulate gyrus and pericalosal
43 arteries; callosotomy with 1,2 cm starting from the transition between the knee and the corpus callosum; identified
44 a grayish vegetating lesion inside the right frontal horn, M which had a soft consistency and were vascularized;
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5 DISCUSSION

resection of the lesion through coagulation and aspiration and by fragments, leaving a small residue adhered
to the ependyma of the caudothalamic groove. Postoperatively uneventful and absence of new deficits, with
diplopia and strabismus remaining. Histopathological analysis and immunohistochemical painel showed extensive
vascularization and low mitotic index (Ki67 less than 2%). In addition, that results were visualized: epithelial
membrane antigen (EMA), positive; cytokeratin (CK), negative; progesterone receptor, negative; and glial
fibrillary acidic protein (GFAP), positive (Fig. 2 A-B). Thus, the diagnosis of angiomatous meningioma (WHO
grade I) was confirmed. Postoperative MRI showed a small residual focus near the thalamostriate groove (Fig.
3 A-D and Fig. 4 A-D). After 6 months, the patient underwent strabismus correction with an ophthalmologist
at another institution. Currently, with approximately 4 years of follow-up, she is asymptomatic and without
evidence of recurrence of the residual lesion.

4 III.

5 Discussion

Meningiomas are tumors that predominate in the fifth and sixth decades of life, with a mean age of presentation
of 65 years. 1 In general, they represent 36.4% of primary CNS tumors and approximately 24-30% in adults.
1.8 Nevertheless, in the pediatric population, the prevalence among CNS tumors varies between 0.4 and 4.6%.2,
3.[9][10][11][12][13] The equivalence between genders also contrasts with what occurs in the adult population,
which has a female to male ratio of 2:1. 1,2,14 This difference is believed to be due, mainly in the prepubertal
period, to the absence of the effect of sex hormones on corticosteroid receptors in meningioma cells. 10,[15][16][17]
In the first two decades of life, there is a higher incidence of grade II (atypical) and grade III (anaplastic)
meningiomas, according to the WHO: 9.9 and 8.9%, respectively. 2,18 They are genetically and phenotypically
more aggressive with a high frequency of brain invasion. 9,14 Among the most frequent grade I meningiomas,
the angiomatous subtype occurs in 2.8% of cases, 2 and in 2.1% of all meningiomas at any age. 19 Such
subtype is defined when the vascular component exceeds 50% of the total area of the tumor. 7,19 However, the
differential diagnosis with hemangioblastoma and hemangiopericytoma is necessary, with immunohistochemistry
and morphology having essential roles in the diagnostic confirmation: low MIB-1/Ki67 index and positivity for
progesterone receptor, EMA vimetin, cytokeratin, and desmoplaquin. 7,[191[20][21][22][23] The characteristics of
angiomatous meningiomas, due to their rarity, are covered in few studies. 7,19,24,25 They may present moderate
to severe cerebral edema with a frequency of 74 to 88.9%, 7.19 due to hypervascularization, increased blood
pressure. capillary permeability and secretion of VEGF (vascular endothelial growth factor). 19 On magnetic
resonance imaging, they may show more signs of flow voids, rarely present necrosis and tend to have homogeneous
enhancement to paramagnetic contrast. 19,23 Meningiomas in pediatric patients present in atypical sites more
frequently than in adults: lateral ventricles, skull base, posterior fossa. 2.3,10,15,26 Intraventricular location
occurs in 11%, compared to 0.3-3% in all ages and 0.5-4.5% in adults. 2,10,27 Intraventricular meningiomas (IVM)
are located in 76% of cases in the lateral ventricles (most common on the left side); 16% in the third ventricle;
and 7% in the fourth ventricle. 5,27 There are studies suggesting that the lateral ventricles are the preferred
site for pediatric IVMs. 26,28 These originate from the choroid plexus, growing i n the t e 1 a choroidea. 4 The
vascularization of the tumor depends on its location in the ventricle: the nutrient vessels are of small caliber and
usually originate from the choroidal arteries. 27 Clinically, pediatric IVMs are usually asymptomatic, until they
reach large dimensions in the lateral ventricles, where the risk of hydrocephalus is lower. However, when located
in the third or fourth ventricle, obstruction to the flow of cerebrospinal fluid can result in manifestations at early
stages of tumor growth. 5,27,29) 7?70 Therefore, symptoms-headache, nausea, vomiting and visual disturbances
-are more frequently related to tumor compression and an insidious increase in intracranial pressure. 5,27,31
Indolent cognitive deficits compromising memory and attention may also occur. 32,33 Typical symptoms of an
acute increase in intracranial pressure are uncommon. 29 The clinic, therefore, correlates with the location of the
tumor within the ventricle, tumor size and the direction of its growth. 27 Finally, we emphasize that the clinical
presentation of the reported patient -convergent strabismus due to paresis of the right lateral rectus muscle -was
not correlated with the tumor. This was still relatively small in size and its location did not justify the signs and
symptoms.

IVMs usually have the classic radiological appearance of other meningiomas, well-defined globular shape,
however no dural tail. They are usually iso to hypotensive on T1-weighted images, hyperintense on T2-weighted
images and suffer strong contrast enhancement. 16,27 Especially in the pediatric population, other more frequent
intraventricular tumors can make the differential diagnosis difficult: chorioid plexus tumors, ependymoma,
primitive neuroectodermal tumor, teratoma, and astrocytoma. 770,34 Chorioid plexus tumors usually affect
younger than 10 years, and on MRI present a multilobulated mass with intense contrast enhancement and frond-
like appearance. Ependymomas represent approximately one third of CNS tumors in children under 3 years of
age and are characterized by necrosis, hemorrhage, cyst formation, and on MRI, they are hypointense on T1 and
hyperintense and heterogeneous on T2. 35 The surgical approach of a benign IVM is a neurosurgical challenge,
given its deep location and its proximity to eloquent areas and vessels in the ventricular walls. 5,34 The extent
of the initial resection is an independent prognostic factor, presenting a significant association with recurrence
and malignancy. 2 The patient reported here did not present a recurrence in the 4 years of follow-up, which is a
result consistent with the literature. In a 2012 review, with 201 cases from different series, there were only eight
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recurrences; 27 however, in a meta-analysis with 677 cases of meningiomas in the first two decades, the numbers
are more significant: there were 141 recurrences with an average presentation of 3.6 years and with mortality from
this event in 46 cases. 2 The recurrence in this age group occurs basically in cases of atypical meningiomas and
anaplastic or after partial resection. 36 Post-surgical mortality and morbidity in patients in the post-pubertal
phase, as is the case of the patient reported here, are similarity to those observed in cases of meningioma in
adults. 2 The use of adjuvant radiotherapy should be avoided in young patients, opting for serial evaluation
and reoperation in case of recurrence. 2,3,[8][9][10][11]14,18, ??7 In the literature, there are several surgical
approaches for IVM resection: temporoparietal, transfrontal, middle posterior temporal gyrus, posterior inferior
temporal gyrus, parieto-occipital and transcallosal. 5,34 The choice is individualized and based on the location
of the tumor within the ventricle, in tumor size and its vascular network, always with a objective of preserving
the adjacent brain tissue, performing small corticectomy and retracting little as possible. 5,6,27, 770,33,34 The
justification for the choice the approach is determined by the option that allows better access to the longest
axis of the lesion, to minimize transcortical transgression, by the spectrum of preoperative neurological deficits,
proximity to the eloquent structures, in addition to anatomical knowledge of the cortical and white matter. 29
We chose the transcallosal approach because it allows better access to the frontal horn and lateral ventricle body.
This approach prevents cortical damage; however, some care is needed with the possible presence of tributary
cortical veins tributary of the superior sagittal sinus, which can be anticipated in preoperative examinations, and
with the corpus callosum, which must be distinguished from the cingulate gyrus by the change in color. 5 Despite
the degree of difficulty, IVM surgery has shown low morbidity and mortality rates in recent decades, and most
postoperative complications-visual deficits and praxis-are temporary. 27,29,34 These low rates are consistent
with the case reported here, which postoperative complications or sequelae did not occur.

6 IV.
7 Conclusion

Intraventricular angiomatous meningioma is a rare entity, even more in patients in the first two decades of life.
The clinic is nonspecific in most cases, making MRI evaluation necessary for the diagnosis and definition of the
surgical approach, and the histopathological analysis is what defines the diagnosis of the angiomatous subgroup.
Surgical resection is the treatment of choice. However, the goal of total resection should not be above the goal
of preserving the patient’s functions and quality of life. ¥ 2
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