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Abstract

Malignant intraventricular meningiomas (IVMs) are very rare with only a few reported cases. A midline search up to December
2020 selected 40 articles for a total of 65 patients. The inclusion criteria were series and case reports in English language, as well
as papers written in other languages, but with abstracts written in English. Malignant IVMs at the first diagnosis (group A, 50
patients) and those with anaplastic transformation from previous WHO grades I and II tumors (group B, 15 patients) were
separately analyzed. The unique personal case among 1285 meningiomas (0.078%) is also added. Malignant [VMs mainly occur
in women (61%) with a median age of 45 years and are mainly located in the lateral ventricle (93%) and trigonal region (74%),
with no cases in the fourth ventricle. Irregular borders (80%), heterogeneous enhancement (83%), and perilesional edema (76%)
are the most frequent radiological findings. The histology was mainly pure anaplastic (85%), whereas papillary (7%), rhabdoid
(5%), and mixed forms (3%) are very rare. The CSF spread was found in 60% of the cases. The prognosis is very dismal, with an
overall median survival of 17.5 months after surgery for the anaplastic forms. Malignant IVMs at initial diagnosis (group A) show
better overall survival (25 months) than those occurring from anaplastic transformation of lower grade tumors (group B) (10.1
months).

Keywords Intraventricular malignant meningioma - Lateral ventricle - Third ventricle - Papillary meningioma - Rhabdoid
meningioma

Introduction

Intraventricular meningiomas (IVMs) are unusual tumors,
which are believed to arise from the stroma of the choroid
plexus or tela choroidea [1]. They account for 0.5 to 5% of
all intracranial meningiomas [1] and are most commonly lo-
cated in the lateral ventricle (77.8%), mainly in the trigonal
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area [2, 3]. The distribution of the intraventricular meningio-
mas in the different grades according to the 2016 WHO clas-
sification [4] is similar to that of the overall meningiomas. In a
recent literature review of 608 intraventricular meningiomas
with histologic description, Pereira et al. [S] found 89.9% of
grade I tumors, 7.4% of grade II, and 2.8% of grade III (17
cases). In another review [6], only 20 reported cases were
identified.

The estimated annual, age adjusted, incidence rate for ma-
lignant meningiomas is 0.12 per 100,000 individuals in the
general population [7]. Thus, the intraventricular location is
found with an incidence of 0.0005-0.003 per 100,000 indi-
viduals (about one case every year).

This paper reports a case of malignant intraventricular me-
ningioma at recurrence after surgery for an atypical tumor and
analyzed 65 cases from a large literature review. Cases of
malignant meningiomas at initial diagnosis and those with
malignant transformation at regrowth or recurrence after re-
section of benign or atypical meningiomas are separately
analyzed.
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Methods

A midline search from January 1980 to December 2020
was made by using the key phrases “intraventricular ma-
lignant meningioma,” “intraventricular anaplastic meningi-
oma,” “intraventricular papillary meningioma,” “intraven-
tricular rhabdoid meningioma,” “lateral ventricle meningi-
oma,” “third ventricle meningioma,” and “fourth ventricle
meningioma.” The inclusion criteria were case reports, sur-
gical series, and other reviews including cases of intraven-
tricular tumors whose histological diagnosis was malignant
meningioma, and articles published in English language, as
well as papers written in other languages, but with the
abstract in English. Studies with no abstract in English
and those including previous already reported cases were
excluded.

The analyzed factors are patient age and sex, signs and
symptoms at presentation, meningioma location, tumor
borders and enhancement, perilesional edema, histologic
type, CSF spread and metastases, number of surgeries,
adjuvant therapies, and survival. On postcontrast magnet-
ic resonance imaging, the tumor borders were defined as
regular or irregular, and the tumor enhancement as homo-
geneous or inhomogeneous. The perilesional edema was
defined as hyperintense signal of the periventricular brain
tissue on T2-weighted images. The histology was graded
according to the classification reported in the included
studies.

The patients were divided in two groups: group A with
malignant WHO grade III tumor at initial diagnosis and group
B with malignant meningioma at progression or recurrence
after resection of a grade I or grade II tumor.

A retrospective review of 1285 patients with menin-
giomas operated on in our neurosurgical unit from
January 1980 through November 2020 disclosed 10
cases of benign WHO I not recurred meningiomas
(0.8%) and only one case of malignant WHO III intra-
ventricular meningioma at recurrence (0.078%). The
clinical history, magnetic resonance (MR) imaging, sur-
gical description, and histological specimens of the pa-
tient were reviewed. The immunohistochemical study
included the proliferation index Ki67-MIB1 and the pro-
gesterone receptor (PR) expression. The biomolecular
analysis was made including the mutation analysis and
the methylome analysis. The mutation analysis of the
promoter of the gene C228T (TERT) was conducted
by amplicon sequencing [8]. The methylome analysis
was conducted by EPICarry Illumina to provide infor-
mation on the methylation state at 850.000 CpG sites,
gene copy number variation, and loss and gain of chro-
mosome genetic material. The samples of methylome
profiles were compared to those present in Tumor
Cancer Genome Atlas database [9].
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Results
Case description

In 2004, a 57-year-old woman underwent complete surgical
resection of a 2-cm left trigonal intraventricular tumor through
left parietal-occipital transcortical approach.

The histopathological and immunohistochemical studies
diagnosed an atypical WHO grade II meningioma with Ki67
Li 15% and progesterone receptor (PR) expression 50%.

The patient was again observed in June 2009 because of the
appearance of right lateral homonymous hemianopsia, ataxia,
short-term memory deficit, and confusion. MRI (Fig. 1a)
showed recurrence of the left trigonal meningioma, with het-
erogeneous enhancement and peritumoral edema.

At reoperation, through the same surgical approach, a soft
hemorrhagic tumor was removed. It was attached to the cho-
roid plexus with focal invasion of the ventricular wall.

The histopathology showed a neoplasm with pleomorphic
cells, high mitotic activity, and brain invasion. The diagnosis
was atypical meningioma with Ki67 Li 17% and PR expres-
sion 30% (Fig. 1b—c). The biomolecular analysis showed mu-
tation of the promoter of the C228T gene (TERT) and changes
of the copy number variations of chr4, chr10, and chr22.

After the operation, the lateral homonymous hemianopsia
persisted. No residual tumor was observed at 1-month follow-
up. Radiotherapy to the surgical field with dose of 54 Gy in 30
fractions was administered.

In November 2011, the patient was again observed. She
was unable to walk and presented confusion. Magnetic reso-
nance (Fig. 2a—b) showed a large (39mm) recurrent tumor,
with very irregular margins, inhomogeneous enhancement,
and diffuse infiltration of the brain parenchyma. The reopera-
tion was decided with the aim to tumor debulking. A soft
vascular neoplasm with extensive infiltration of the ventricu-
lar wall and brain parenchyma was found. Thus, only a partial
resection was possible. The histopathologic studies showed
malignant (WHO grade III) meningioma with rhabdoid fea-
tures, Ki67 Li 22%, and PR expression 5% (Fig. 2c). The
biomolecular analysis showed similar results than those of
the specimens of the second operation.

Postoperatively, the clinical conditions were substantially
stable.

The patient refused chemotherapy. She died for tumor pro-
gression in November 2012, 8 years after initial surgery, and 1
year after the diagnosis of malignant transformation, as con-
firmed through phone contact by her daughter.

Literature review
The literature review has disclosed 40 articles [6, 10—48] for a

total of 65 patients. Among the reviewed cases, 50 were ma-
lignant WHO III intraventricular meningiomas at initial
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Fig. 1 a Cranial magnetic
resonance (2009), post-contrast
axial T1-weighted sequence: re-
current meningioma of the left
trigone with irregular margins and
inhomogeneous contrast en-
hancement; significant enlarge-
ment of the left lateral ventricle;
b—c histological specimens, H-E
40x (b) and 20x (c): neoplasm
characterized by hypercellularity
and high mitotic activity; the
neoplastic cells are pleomorphic
with evident nucleolation. Brain
invasion is evident (c). These
features are consistent with an
atypical meningioma

diagnosis (group A) [6, 10-13, 15-17, 19-22, 24-26, 29-32,
35-37,40, 41, 43-48] and 15 were malignant meningiomas at
the progression or recurrence after one or more operation for
WHO I or II tumors [6, 14, 15, 18, 21, 23, 27, 28, 33, 34, 38,
39, 42].

The data of the 66 cases, including our own, are exposed
and summarized in Tables 1, 2, 3, and 4.

Epidemiological and clinical data

The sex was specified in 41 patients; among them, 25 (61%)
were females and 16 (39%) were males. The mean age at
diagnosis was 45 years (range 3 to 81 years). Only 3 patients
were children in the first decade of life. No significant differ-
ences of the age and sex were found between group A and B
cases (Table 3).

The clinical symptoms and signs were specified in 39 pa-
tients. Headache (38%), symptoms of increased intracranial

pressure (33%), and focal neurological deficits (33%) were
the most frequent clinical manifestations (Table 3).
Dizziness and gait ataxia were found in 5 patients (13%).
Mild to severe deterioration of the consciousness was present
in 7 cases with intracranial hypertension. Epileptic seizures
were rare (8%). Only in one patient (3%), the intraventricular
meningioma was found as incidental finding.

Location and radiological features

Data on tumor location within the ventricular system have
been reported in 42 cases; 39 (93%) were in the lateral ventri-
cles and only 3 (7%) in the third ventricle, with no cases in the
fourth ventricle. The trigone was the most common location
(74% of all cited locations and 31/34 or 91% of all lateral
ventricle tumors where the site is specified) (Table 3). The
side of the 38 tumors of the lateral ventricles with specified
data was more frequently the right (68%). A rather similar

Fig.2 a-b Cranial magnetic resonance (2011), post-contrast axial (a) and
coronal (b) T1-weighted sequences: large (39mm) recurrent meningioma
with very irregular margins, inhomogeneous contrast enhancement, and
diffuse infiltration of the brain parenchyma; ¢ histologic specimen:

neoplasm characterized by anaplastic cells with high mitotic activity
and rhabdoid features (H-E 40x%). The diagnosis is in favor of a malignant
meningioma
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distribution of meningioma location was found in groups A
and B. The site of tumor attachment was specified in only 8
cases and was at the choroid plexus in 6, where 2 tumors had
not defined attachment at surgery.

Sufficient radiological data were reported in 29 of the 66
cases (Table 3). The contrast enhancement of the tumor was
mainly heterogeneous (83%), because of the presence of ne-
crotic and rarely cystic areas [47]; a homogeneous enhance-
ment, typical of benign meningiomas, was found in only 5
cases (17%). The tumor borders were mainly irregular, with
lobulated appearance (23 out of 29 cases or 80%), while in 6
(20%), the tumor had round and regular shape. Variable mild
to extensive perilesional edema was evidenced in 22 cases
(76%). No significant differences of the radiological features
between groups A and B meningiomas were evidenced.

Management and pathology

Among the 66 reviewed patients, including ours, 50 (76%)
were operated on for malignant WHO III meningiomas (group
I), whereas 16 (24%) underwent previous operations for non-
malignant tumors (group B) (Table 4). Among 16 patients of
group B, 12 (75%) had one previous surgery, 3 (18%) had two
previous surgeries, and one had three operations. The histol-
ogy at initial surgery was WHO grade I in 6 cases (37.5%)
(two transitional and fibroblastic, one angiomatous) and
WHO grade 1II or atypical in 10 (62.5%). In this group, the
time to progression from the WHO grade I or grade II tumors
to the anaplastic form was rather variable but it occurred in all
but one cases within 5 years and in more than one-third within
the first year (Table 4). In the overall group of 66 patients, the
number of surgeries for WHO III malignant meningiomas was
specified in 42; most patients (32 or 76%) underwent one
operation, 5 (12%) had two operations, and 5 (12%) had three
or more surgeries. No significant differences were found be-
tween groups A and B (Table 4).

The most frequent type of WHO III meningiomas, speci-
fied in 61 patients, was the classic anaplastic form (52 cases or
85%); on the other hand, the papillary (7%), rhabdoid (5%),
and mixed papillary-rhabdoid (3%) types account for 15% of
the reviewed cases (Table 4).

The adjuvant therapies are specified in 41 among the 66
patients (Table 4), and particularly in all cases of group B and
in 25 of group A. Conventional external radiotherapy was the
most frequent treatment (28 patients); it was used in 25 cases
after the resection of malignant tumors and in 3 cases after
resection of an atypical meningioma. Stereotactic radiosur-
gery for the treatment of residual nodules was employed in 6
patients and chemotherapy in 3.

@ Springer

Cerebrospinal fluid spread and metastases

The finding of cerebrospinal fluid spread and metastases was
specified in 33 patients. Secondary localizations due to tumor
spread through subarachnoid space and hematogenous route
were reported in 20 cases (60%); brain metastases, including
single or multiple subarachnoid nodules or enhancement of
dura mater, cranial nerve, or cisternal spaces, were found in
11 patients, and spinal localizations at various levels in 13.
Two patients also presented extra-neural metastases to the
liver and lung, respectively.

Outcome and survival

The patient outcome and survival after the surgery of the
WHO III malignant intraventricular meningiomas is specified
in 33 out of the 66 reviewed patients (Table 4). One patient
died postoperatively. Twenty died during the follow-up, 6
weeks to 50 months after the operation (median 15 months),
whereas 12 were still alive after 2 to 104 months (median 22
months). The overall survival was 17.5 months. In the overall
series, only 7 out of the 32 patients with specified follow-up
were still alive at 2 years and only one at 5 years. A longer
survival time was found among patients with malignant tu-
mors at initial diagnosis (group A) (25 versus 10.1 months of
group B).

Discussion

Malignant WHO grade III intraventricular meningioma is a
very rare pathological entity, with only 65 cases found in
our review. For this reason, the natural history, biological
progression, the best management, and the outcome of this
exceptional meningioma location are not still defined. We
have separately analyzed “de novo” anaplastic meningiomas,
where the histological diagnosis of WHO grade I1I was made
at initial surgery, and secondary anaplastic meningiomas,
where the anaplastic transformation occurred from the pro-
gression or recurrence of WHO grades I and/or II meningio-
ma. This stratification, which was also used in some recent
series of anaplastic meningiomas of all locations [49-51],
seems to have pathological significance.

The mean age at diagnosis in our review is 45 years, rather
similar to that of some reviews of all intraventricular menin-
giomas [1, 5] and significantly lower than that of two series of
anaplastic meningiomas (59 and 60 years) [50, 51]. Three out
of 41 patients (7%) with malignant intraventricular meningi-
omas were children, with an incidence slightly higher than
that of all meningiomas in childhood (1.5-3.5%) [52]. As
for all anaplastic meningiomas [50], there is not age difference
between de novo and secondary tumors.
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Table 3 Summary of epidemiological, clinical and radiological data of the 66 reported cases of malignant WHO III intraventricular meningiomas
Covariates Overall series (66 Group A (50 patients) Group B (16 patients) Statistical significance group A vs
patients) WHO III IVMs at initial WHO III IVMs at progression or group B
diagnosis recurrence
Age 41%* 25% 16* ns
3-81 years 6-81 years 3-61 years
(median 44.3 years  (median 44.5 years old) (median 45 years old)
old)
Sex 41%* 25% 16%* ns
F 25 (61%) 14 (56%) 11 (69%)
M 16 (39%) 11 (44%) 5 (31%)
Clinical symptoms and 39* 23% 16* ns
signs
Headache 15 (38%) 7 (30%) 8 (50%)
ICH 13 33%) 7 (30%) 6 (37%)
Focal deficits 13 33%) 5 (22%) 8 (50%)
Dizziness 5 (13%) 3(13%) 2 (12.5%)
Gait ataxia 5 (13%) 3 (13%) 2 (12.5%)
Seizures 3 (8%) 2 (9%) 1 (6%)
Incidental 1 (3%) 1 (4%) --
Location 42% 26%* 16* ns
Trigone 31 (74%) 18 (70%) 13 (81%)
Frontal horn 2 (5%) 2 (7.5%) -
Occipital horn 1 (2%) 1 (4%) --
3R Ventricle 3 (7%) 2 (7.5%) 1 (6%)
Lateral ventricle 5 (12%) 3(11%) 2 (13%)
Side 38%* 23* 15% ns
Right 24 (68%) 15 (65%) 9 (60%)
Left 14 (32%) 8 (35%) 6 (40%)
Site of attachment 8% 4% 4% ns
Choroid plexus 6 (75%) 2 (50%) 4 (100%)
None 2 (25%) 2 (50%) -
Tumor borders 20%* 18* 11* ns
Regular 6 (20%) 3 (17%) 3 (27%)
Irregular 23 (80%) 15 (83%) 8 (73%)
Tumor enhancement 20% 18* 11* ns
Homogeneous 5 (17%) 3 (17%) 2 (18%)
Heterogeneous 24 (83%) 15 (83%) 9 (82%)
Perilesional edema 20% 20* 9% ns
Present 22 (76%) 16 (80%) 6 (67%)
Absent 7 (24%) 4 (20%) 3 (33%)

*Cases with specified data; WHO World Health Organization; /VMs intraventricular meningiomas; /CH intracranial hypertension; ns not significant

Two recent studies [50, 51] have found differences of sex
repartition, with overall de novo malignant meningiomas
more frequent in women and secondary ones more frequent
in men. On the other hand, those located in the ventricular
system show female prevalence in both groups (Table 3).

Malignant intraventricular meningiomas occur almost ex-
clusively in the lateral ventricles (93%), with significant pre-
dilection for the trigone, and rarely in the third ventricle (7%),

with an incidence slightly different from that of all intraven-
tricular meningiomas (80% and 15%, respectively) [5, 32, 53].
This distribution is proportional to the extension of the cho-
roid plexus, the known site of origin of these meningiomas
[54]. However, differently from the WHO grade I and 1I tu-
mors, we did not find cases of malignant meningiomas of the
fourth ventricle.
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Table4 Summary of the pathological data, management, and outcome of 66 reviewed patients with malignant WHO III intraventricular meningiomas

Covariates Overall series (66  Group A (50 patients) Group B (16 patients) Statistical significance group
patients) WHO Il IVMs at the first WHO III IVMs at progression A vs group B
diagnosis or recurrence

WHO grade at first diagnosis 66* 50%* 16%*

WHO 1 6 (9%) - 6 (37.5%) -
WHO II 10 (15%) - 10 (62.5%)

WHO 111 50 (76%) 50 (100%) -
N. of surgeries for WHO grades I-11 16*

One 12 (75%) -
Two 3 (18%)

Three 1 (7%)

Time to progression from WHO I or 14%*

11 to WHO 111

- < 12 months 5 (35%) -
- 12-36 months 2 (14%)

37-60 months 6 (44%)

> 60 months 1 (7%)

No. of surgeries for WHO grade 11l  42* 27% 15%

One 32 (76%) 21 (78%) 11 (73%) -
Two 5 (12%) 2 (7%) 3 (20%)

Three or more 5 (12%) 4 (15%) 1 (7%)

Type of WHO grade 111 61% 45% 16*

Anaplastic 52 (85%) 40 (89%) 12 (75%)

Papillary 4 (7%) 2 (4.5%) 2 (12.5%) ns
Rabdoid 3 (5%) 1 2%) 2 (12.5%)

Mixed (papillary-rabdoid) 2 (3%) 2 (4.5%) -

CSF spread, metastases 33% 21% 12%

Yes 20 (60%) 11 (52%) 9 (75%)

brain 11 8 3 ns
spinal 13 8 5

extracranial 2 1 (lung) 1 (liver)

None 13 (40%) 10 (48%) 3 (25%)

Adjuvant therapies 41%* 25% 16*

Yes 35 (%) 19 (%) 16 (100%)

RT 28 17 11 -
SRS 6 2 4

CHT 3 2 1

None 6 (80%) 6 (%) -

Survival 34% 21%* 13*

Dead 20 (med. 15mo.) 11 (med. 17 mo.) 9 (med. 12.4 mo.)

Alive 12 (med. 22 mo.) 8 (med. 36 mo.) 4 (med. 5 mo.) ns
Postoperative death 1 1 -

Autoptic 1 1 ---

OS (median) 17.5 mo. 25 mo. 10.1 mo. ns

*Cases with specified data; WHO World Health Organization; /VMs intraventricular meningiomas; ns not significant; med. median; mo. months; RT
radiotherapy; SRS stereotactic radiosurgery; CHT chemotherapy
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The attachment of the meningioma to the choroid plexus is
specified in only six of the reviewed cases, and particularly in
4 out of 16 secondary meningiomas and only in 2 out of 50
“de novo” ones. We have found in our patient this finding at
the operation for the atypical form. It is likely that the adher-
ence and invasion of the ventricular walls in malignant me-
ningiomas do not allow to define the true initial tumor
attachment.

The most frequent magnetic resonance features specified in
the reviewed cases of malignant intraventricular meningiomas
include irregular tumor borders (80%), heterogeneous contrast
enhancement with necrotic areas (83%), and variable
perilesional edema (76%). All these features are compatible
with the diagnosis of malignant meningioma [55], although
other neoplasms may be suspected.

Pure intraventricular tumors include meningioma, choroid
plexus tumors, and metastases. The choroid plexus carcinoma
shows papillary appearance, very irregular margins, large ne-
crotic areas, and frequent brain infiltration [56, 57]; besides,
differently from anaplastic meningiomas, they occur almost
exclusively in children [56]. Intraventricular metastases ac-
count for 0.9 to 4.6% of all cerebral metastases [58], and result
from tumor seeding to the choroid plexus. Although their MRI
features may be similar to that of a meningioma, the history of
a primary neoplasm suggests the correct diagnosis.

Anaplastic intraventricular meningiomas may occur from
the transformation of previously treated WHO grade I or grade
II tumors [59, 60]. This review first studies their natural history
before the anaplastic transformation. Al-Mefty et al. [59]. found
that the time to tumor progression of meningiomas from atyp-
ical to anaplastic form is significantly shorter than that required
for the transformation from benign to anaplastic form (40.8
months vs 99.7 months in women and 177.5 in men, respec-
tively). In the present review, this average rate of transformation
is 42 months for tumors with initial diagnosis of WHO grade I,
and 30.5 months for tumors with initial WHO II diagnosis. The
shorter time of histological progression of intraventricular me-
ningiomas was ascribed to their often large size [1, 21]. This
could favor the occurrence of genetic aberrations. However, it is
also possible that at least several de novo anaplastic meningio-
mas could correspond to the anaplastic transformation of pre-
viously misdiagnosed low-grade meningiomas. In this review,
two cases with anaplastic component at the initial diagnosis and
thus classified as de novo also had tumor component of grades
WHO I [17] and WHO I and II [10].

The histological progression from benign through atypical to
anaplastic meningioma is regulated by several genetic muta-
tions, mainly by TERT promoter mutation [8-10, 51, 59-62].
TERT gene is mutated in meningiomas with histological pro-
gression; besides, the TERT promoter mutation is significantly
associated with shorter time to progression in all WHO grades
[9] and is a prognostic marker of unfavorable progression-free
survival in the secondary anaplastic meningioma subgroup

[51]. The biomolecular analysis was reported only in one
reviewed case of intraventricular malignant meningioma in-
cluding all WHO I, II, and III tumor components [10]; the
TERT mRNA was found to be low in grade I areas and pro-
gressively increased in high-grade areas. We have found in both
specimens of the second and third operations of our patient
TERT mutation and gene alterations of chr4, chrl0, and
chrl2. Thus, although the histological diagnosis was atypical
in the second and malignant in the third specimen, according to
the values of Ki67-LI (17% and 22%, respectively), their bio-
molecular profiles suggest malignant behavior in both.

Surgery was the first line treatment in all reported intraven-
tricular malignant meningiomas. About one-third of the pa-
tients underwent two or more operations (up to 4 and even 7).
This may be justified by the peculiar tumor location in an
enlarged ventricular cavity.

Malignant WHO III intraventricular meningiomas are
mainly of the classic anaplastic form. Papillary, rhabdoid,
and mixed papillary-rhabdoid forms account for 15%, with
no difference between de novo and secondary anaplastic
tumors.

Radiation therapy is mandatory after resection of anaplastic
meningiomas and for incompletely resected or recurrent atyp-
ical WHO II meningiomas [63—65]. In this review, only 3
patients with secondary anaplastic tumor received the radio-
therapy after the resection of the initial atypical meningioma;
other 24 patients were irradiated after resection of the malig-
nant meningioma. We have irradiated our patient after the
WHO grade II recurrence. Others suggest radiotherapy also
for patients with completely resected atypical meningiomas to
reduce the recurrence risk and improve the survival [66—68].
However, it is not defined whether the irradiation may prevent
the secondary anaplastic transformation of benign and atypi-
cal meningiomas.

The stereotactic radiosurgery, used in only 6 reviewed
cases, should be limited to residual or recurrent atypical and
anaplastic nodules [65, 69, 70].

Malignant intraventricular meningiomas are at high risk of
cerebrospinal fluid spread, found in 20 cases of this review
(60% of those where this finding is specified). This high rate
is due to both the tumor location and the repeated operations for
atypical and malignant tumors. This also explains the slightly
higher rate of CSF spread in secondary anaplastic meningiomas
(75% vs 52%), which underwent more operations. However,
the spread may also occur with no prior surgery [17].

The outcome and survival of malignant meningiomas is
dismal, with an overall survival ranging from 2.5 to 5 years
[50, 51]. Several studies on malignant meningiomas of all
locations [49-51, 62] have demonstrated that de novo ana-
plastic meningiomas present with better outcome than second-
ary tumors occurring from progression of WHO I and II
forms. This review confirms this finding also for reported
intraventricular meningiomas (median survival 25 versus
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10.1 months). It has been postulated that the difference of
survival may be explained by the greater difficulty to
obtaining gross total resections in secondary anaplastic me-
ningiomas after one or often more previous operations for
benign-atypical forms.

Malignant intraventricular meningiomas seem to have
poorer prognosis than those of other locations, with an overall
survival of 17.5 months. This may be due to the higher inci-
dence of local tumor seeding in the ventricular wall and CSF
spread.

Conclusion

Malignant intraventricular meningiomas are very rare and
mostly occur as primary anaplastic tumors. The tumor loca-
tion within the ventricular cavities favors the CSF spread,
found in more than half of the reported cases. In spite of the
repeated operations and adjuvant treatments, the prognosis is
worse than malignant meningiomas of other locations, with a
shorter survival. Secondary anaplastic intraventricular menin-
giomas resulting from malignant transformation of WHO
grades I and II tumors show worse prognosis and shorter sur-
vival than those “de novo” anaplastic.

Advantages

This review discusses all epidemiological, clinical, and path-
ological aspects, the management, and the outcome of a very
rare pathological entity. It includes a significantly higher num-
ber of cases than other even recent reviews on this topic. The
difference between de novo and secondary anaplastic menin-
giomas was not studied in previous reports.

Limitations

This study has several limitations. Although the literature re-
view is wide and accurate, the number of cases is rather small,
because of the rarity of this pathological entity. Besides, many
reviewed studies do not include complete data on several as-
pects. Thus, the overall rates and the correlation between de
novo and secondary anaplastic meningiomas are available on-
ly for a low number of cases.
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