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Summary

Background. Intraventricular meningiomas are
rare tumours that represent about 2% of all intracra-
nial meningiomas, and represent one of the most cha-
llenging problems in neurosurgery. They are located
deep within the brain and often are sizable and highly
vascular. We report on a series of 10 meningiomas of the
lateral ventricles treated at our institution during the
last 28 years.

Patients. Ten patients (6 women, 4 men; mean age
41.6 yrs) were admitted to our medical center between
1978-2005 with meningioma of the lateral ventricles.
Headache was the first symptom in 8 cases and ocular
signs were present in 5 patients.

Results. Seven tumours were located in the right
ventricle (70%) ranging in size from 2-8 cm, with 7
tumours larger than 3 cm in diameter. Nine patients
underwent surgery with total excision in 8 cases and
subtotal in the other; the remaining patient only recei-
ved radiosurgery.

Conclusions. Total resection is the gold standard for
treatment which was possible in all but one of the cases
undergoing surgery.
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Meningiomas de los ventriculos laterales. presentacion
de 10 casos

Resumen

Introduccion. Los meningiomas intraventriculares
son neoplasias poco frecuentes que constituyen alrede-
dor del 2% de todos los meningiomas intracraneales.

Pacientes y métodos. Revisamos 10 pacientes (6
mujeres, 4 varones; media de edad: 41.6 afios) diagnos-
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ticados en nuestro servicio de neurocirugia entre 1978-
2005 de meningioma de ventriculo lateral.

Resultados. El sintoma de debut fue la cefalea en 8
casos y en 5 pacientes existian alteraciones oculares.
Siete tumores estaban localizados en el ventriculo dere-
cho (70%) con un tamafio que oscilaba entre 2y 8 cm.;
7 tumores tenian mas de 3 cm. de didmetro. Se inter-
vino quirurgicamente a 9 pacientes consiguiéndose una
extirpacion completa en 8 casos y subtotal en el otro;
el paciente restante fue tratado mediante radiocirugia
estereotactica.

Conclusiones. La reseccion completa es el trata-
miento idéneo en los meningiomas intracraneales, que
exceptuando un caso fue posible en todos nuestros
pacientes operados.

PALABRAS CLAVE: Abordajes quirurgicos. Meningioma
intraventricular. Tratamiento quirrgico. Tumor cerebral.
Ventriculo lateral.

Introduction

Intraventricular meningiomas are uncommon tumours
that represent about 2% of all intracranial meningiomas,
which in turn account for 12 to 20% of all intracranial
tumour52,4,8,10,23,3] .

In a review of 500 cases of meningioma from the
Academic Department of the National Hospital, Queen
Square (London), Criscuolo and Symon® reported 10 cases
in the ventricles with a 2% incidence rate. Eighty percent
of intraventricular meningiomas occur in the lateral ven-
tricles, 15% in the posterior third ventricle, and 5% in the
fourth ventricle. The incidence of ventricular meningiomas
is higher in paediatric patients. Germano et al'® reviewed 15
series of paediatric meningioma in the literature totalling
278 meningiomas, of which 9.4% were intraventricular;
61% occurred in the 1 to 20-year-old age group and 39%
occurred in patients under 10.

We reviewed 10 lateral ventricle meningiomas operated
on from 1978 to 2005, which account for 2.2% of the 453
intracranial meningiomas operated on in this period.
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Patients and methods

We retrospectively studied 10 patients (6 females and
4 males) with intraventricular meningiomas that were eva-
luated and treated in our Neurosurgical Service between
1978 and 2005. The medical records, surgical records,
imaging studies and histological diagnosis, were analysed.
Follow-up time ranged from 6 months to 22 years.

Results

The patient age range from 12 to 62 years (mean 41.6).
The initial symptoms were: headache in 8 patients (4 cases
continuous, 3 intermittent and 1 sudden), focal deficits
in 1 patient (hemiparesis), and mental deterioration in
another. Case 9 was a 35-year old patient diagnosed for
neurofibromatosis type II with multiple prior interventions
(4 intracranial meningiomas) with bilateral vestibular
schwannomas, and an intraventricular meningioma diagno-
sed 2 year earlier. The interval between the first symptom
and admission ranged from 1 day to 2 years (average dura-
tion, 18.9 weeks). On neurological examination the most
common sign was homonymous hemianopsia (4 cases),
papilledema (3 cases), and hemiparesis in 3 patients. Dys-
phasia was apparent in 1 case (case 4) with a left trigonal
tumour (Table 1).

In all patients preoperative cranial computer tomogra-
phy with and without contrast was performed. All tumours
showed slight increased density; lobulation was found in
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three cases and irregular margins in one, calcification was
observed in two cases. Contrast enhancement was present
in all tumours; enhancement was homogeneous in 9 cases
and heterogeneous in 1. In 3 cases obstruction of the
occipital horn resulted in dilatation of this portion of the
ventricle and low density in the surrounding area due to
transependymal flow of the cerebrospinal fluid and vasoge-
nic oedema. Seven tumours were located in the right lateral
ventricle and three were in the left lateral ventricle. Tumour
size ranged from 2-8 cm, with 3 tumours (30%) <3 cm and
7 tumours (70%) > 3 cm in diameter.

Magnetic resonance imaging (MRI) was performed in
7 patients. In all cases, the tumours were isointense on T1
weighted images and homogeneous gadolinium enhance-
ment was present in 6 patients, and heterogencous in 1
patient (Figure 1). On T2-weighted images the tumours
were hyperintense. Signal voids because of calcification
were visible in two cases.

Carotid and vertebral angiography was performed in
six cases and enlargement, tortuosity, and displacement
of the anterior choroidal artery were observed in all cases.
The tumour vascular blush was clear enough to completely
outline the tumour in four cases.

In six cases the tumours were resected via a posterior
parieto-occipital transcortical approach. Three tumours
were resected via a transtemporal approach, in 8 patients
total removal of the tumour was achieved. All ventricular
meningiomas showed an attachment to the choroid plexus.
Following removal of the tumours, an intraventricular

Figure 1. TI-weighted
MR images without con-
trast show an isointense
well-defined tumour in
the right trigone and
trapping of the right
occipital horn (A-B-
C). Tl-weighted con-
trast-enhancement MR
ima-ges show intense
relatively homogeneous
en-hancement (D-E-F)
(Case 8).
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Table 1

Clinical and neuroradiological features.

CASE | AGE/ | INITIAL |DURATIO|NEUROLOGIC SIGNS [LOCALIZATION CT-scan MRI
SEX | SYMPTON
1 Headache 1 month Papilledema Right temporal horn | Increased density Not available
12/F Homogeneous enhancement
Size:4x 3 x 3 cm.
2 Mental 2 years Homonymous hemianopsia | Right trigone Increased density Not available
55/F | disturbance Papilledema Homogeneous enhancement
Size: 6 x 5 x 5 cm.
3 Headache 1 month Homonymous hemianopsia | Left trigone Increased density Not available
34/M Homogeneous enhancement
Size: 4 x4 x 5 cm.
4 57/F |Intermittent |3 months | Dysphasia Left trigone Inereased density T1- isointense
headache Homogeneous enhancement T2- hyperitense
Size: 3x 3 x4 cm.
5 23 M |Intermittent |1 week Left hemiparesis Right trigone Increased density T1- isointenso
headache Homonymous hemianopsia Inhomogeneous enhancement | T2-hyperintense
Papilledema Size: 6 x 6 x 5 cm. Inhomogeneous enhancement
6 30 F | Headache 2 months | Homonymous hemianopsia | Left trigone Increased density T1-isointense
Inhomogeneous enhancement | T2-hyperintensee
Size: 2x 3 x3 cm. Homogeneous enhancement
il 52 F |Sudden 1 day Normal Right trigone Increased density T1- isoointense
headache Homogeneous enhancement T2- hyperintense
Size: 3 x4 x3.5cm. Homogeneous enhancement
8 62/M | Hemiparesis |6 months | Left hemiparesis Right trigone Increased density T1-isointense
Homogeneous enhancement T2-hyperintense
Size: 6 x 6 x 5 cm. Homogeneous enhancement
9 35/M | Headache 6 months | Left hemiparesis Right trigone Increased density Tl-isointense
Homogeneous enhancement T2-hyperintense
Size: 2x2.5x3 cm. Homogeneous enhancement
10 56/F | Normal 1 month Normal Right temporal horn | Increased density T1-isointense

Homogeneous enhancement
Size: 2x3x 2 cm.

T2-hyperintense
Homogeneous enhancement
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drain was left in 7 patients for 3-8 days. No intraoperative
mortality was recorded though in the youngest patient of
the series (dating back to 1978) total resection was com-
plicated by a postoperative intraventricular haemorrhage
leading to death 72 h postoperatively.

The patient 5 presented postoperative enterobacter
cloacae meningitis, infection of the osteoplastic flap, com-
municating hydrocephalus and a ventricle-peritoneal shunt
was implanted two months later.

The most common neurological deficit on follow-up
was visual field disturbance. Headache and papilledema
resolved in all cases. Four patients (40%) had postoperative
seizures, which were controlled by appropiate antiepileptic
medication.

Histological examinations revealed 6 meningothelial
meningiomas, | psammomatous, 1 fibrous, and 1 atypical.

The follow-up period for the 8 surviving patients
ranged from 6 months to 22 years (average, 7 years). No
recurrence was observed.

Discussion

Meningiomas are the second most common primary
brain tumour in adults and account for 12 to 20% of
all intracranial tumours, of which 2.5% are intraventri-
cular*'633; in our series intraventricular meningiomas
accounted for 2,2% of intracranial meningiomas. The
first intraventricular meningioma was reported in 1854 by
Shaw'®3¢, who described a hard, fibrous tumour located in
the ventricular trigone found at autopsy in a patient who
had presented language disturbances and epilepsy. There-
after, similar cases were reported by MacDowall in 1881%
and Dreifus in 1923, The first surgical reported case was
performed by H. Cushing’ in 1916, the patient was still alive
21 years later. In their monograph on meningiomas publis-
hed in 1938, Cushing and Eisenhardt’ reported having ope-
rated on two other intraventricular meningiomas. In 1965,
Delandsheer presented a review of 175 meningiomas of the
lateral ventricles culled from the literature®. In an earlier
extensive review of the published literature up to 1986,
Criscuolo and Symon® identified 400 intraventricular
meningiomas®, and Nakamura et al in 2003 reviewed 532
intraventricular meningiomas; of these 414 occurred in the
lateral ventricles (77.8%), 15.6% in the third ventricle and
6.6% in the fourth ventricle.

In our series 70% were women and in general female
preponderance is reported in all series and varies from
41% to as high as 82%%%**3!. In our series the mean age
was 41.6 years whereas the mean age reported for the other
series varied from 20 to 60 years>*!'®!32 Though in chil-
dren meningiomas constitute only 1-4% of all intracranial

tumours, an intraventricular location was found in 9.4%-
19%12,]5,23,26,29
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Meningiomas arise within the ventricle from the cho-
roid plexus or from the tela choroidea in the ventricular
system. As pointed out by Cushing and Eisenhardt’,
meningiomas in the ventricle tend to assume the shape of
the ventricle in which they lie. Intraventricular tumours
expand, increasing the capacity of the ventricle; this occurs
through local dehydration, neural cell loss and white matter
atrophy. Volume parameters may be complicated by exclu-
sion of the ventricle from the CSF circulation associated to
elevation of CSF proteins?'. Most meningiomas of the late-
ral ventricles originate in the posterior portion of the lateral
ventricles, particularly, in the region of the trigone*. They
rarely arise in the region of the foramen of Monro and there
is a mild preponderance of lesions on the left side!”*.

Meningiomas of the lateral ventricles present mainly
signs of increased intracranial pressure*****3!. Symptoms
and signs frequently include headache, disturbed menta-
tion, motor and sensory deficits, seizures, visual deficits,
and ataxia*'*». Some of the early symptoms are intermit-
tent due to recurrent blocking of the CSF circulation'’. As
fibres of the geniculocalcarine tract run lateral and inferior
to the atrium, they account for the visual symptoms obser-
ved in larger tumours?.

CT-scan meningiomas in the lateral ventricles are
slightly hyperdense, with well-defined contours that may
be smooth or irregular. In about 50% of cases, a thin ring
of peritumoral hypodensity, attributable to white matter
oedema, can be observed**?. In some cases there may
also be hypodense areas in the centre of the mass, which
is indicative of tissue necrosis. Calcifications were found
in 25% of reported cases*'*. Postcontrast CT-scan normally
shows and intense and homogeneous enhancement™.

MRI revealed superior anatomic detail compared
with CT scans, with meningiomas being iso-or hypoin-
tense on T1-weighted images and T2-weighted images.
On T1-weighted postcontrast images, there was uniform
contrast enhancement®2%, MR spectroscopy may provide
additional information in cases in which the differential
diagnosis of tumours by neuroimaging is difficult. The
most common proton spectrum found in meningiomas is
a high choline peak with low or absent N-acetylaspartate
and phosphocreatine (present only in neuronal tissue) and
variable amounts of lactate. Most important, an usually
high ratio of alanine to phosphocreatine has been found in
meningiomas because of the high alanine and low phos-
phocreatine content, which is a relatively specific finding
for meningiomas®*%.

Currently, cerebral angiography is rarely used as
intraventricular meningiomas can rarely be embolized.
Angiography can confirm the predominant blood supply
and the position of prominent parasagittal draining veins?.
The arterial phase almost always reveals an anterior cho-
roidal artery supply and the artery itself appears enlarged,
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tortuous, and displaced, more frequently homolaterally and
less frequently contralaterally. In approximately 50% of
cases, the afferences coming from the medial and lateral
posterior choroidal supply are easily visible?. The venous
phase permits identification of the drainage veins that flow
either into Galen’s ampulla or directly through the internal
cerebral vein or Rosenthal’s basal vein'®.

Surgery is the gold standard of treatment for symptoma-
tic intraventricular meningiomas, because complete exci-
sion can be accomplished, and cures can be achieved?.

The number of reports regarding surgical techniques
for attacking this type of tumour multiplied following
Cushing’s initial publications regarding successfully ope-
rated meningiomas of the lateral ventricles’. Various sur-
gical approaches to lateral ventricular meningiomas have
been advocated; for trigonal tumours, Cushing’ proposed
a temporoparietal approach. In 1960 Cramer’® mentioned
the merits of a posterior parieto-occipital approach, and
Fornari et al”® systematically used this technique in their
1981 series. Olivecrona®? suggested a posterior middle
temporal gyrus approach also recommended by Criscuolo
and Symon®. The surgical approach selected should be
the one that affords optimum anatomical exposure of the
tumour and its vascular supply which depends largely on
the surgeon’s personal experience'***. Ideally, the appro-
ach chosen should ensure sufficient exposure to permit
piecemeal removal of the tumour, allow rapid identification
of the supplying vessels so they can be divided promptly,
avoid excessive brain retraction, and limit damage of func-
tional cortex3s.

Meningiomas of the frontal horn or close to the foramen
of Monro raise no technical problems; these are attacked,
by the transfrontal route'’; however most meningiomas of
the lateral ventricles lie at the trigonal level and several
approaches have been described.

The interhemispheric transcallosal approach described
by Kempe and Blaylock! was used by some authors to
attack tumours of the left trigone with excellent results.
This approach is preferred if the tumour is small, located
near the midline, and does not require excessive hemisphe-
ric retraction and provides early exposure and obliteration
of the feeding branches of the posterior choroidal artery
and medial drainage veins. The complications of this
route are well reported and include hemiparesis, aphasia,
mutism, confabulations, memory deficits'.

The posterior middle temporal gyrus incision, used in
two of our cases, was described initially by Olivecrona®.
This approach is greatly facilitated when the temporal horn
is dilated and offers the advantage of earlier identification
of the anterior choroidal vessels, usually the main affe-
rences of the tumour. Language function in the dominant
hemisphere may be compromised in any case. Homony-
mous field cuts are also seen with this approach but damage
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to the visual projection fibbers (Meyer’s loop) is generally
slight, as the cortical incision lies parallel to them®.

The parieto-occipital approach can be selected for either
the left or right side but is most often employed for domi-
nant hemisphere tumours. It is probably the most popular
approach for ventricular meningiomas; the choroidal
vessels, usually lying underneath, can be controlled after
debulking the tumour by piecemeal removal. A possible
complication is permanent visual field impairment as the
optic radiations runs inferolaterally to the ventricles though
the ventricular trigone can be reached through a parieto-
occipital route without interrupting the optic radiation?*°.

The most common complications described are severe
brain oedema, intraventricular haemorrhage, subdural or
epidural haematoma, and additional neurologic deficits®.
The risk of postoperative seizures has been noted to be
higher with transcortical routes than with transcallosal
approaches”. The operative mortality reported in the majo-
rity of the series ranged from 0 to 42%.

One of our patients, who rejected surgery, was treated
using fractionated radiosurgery; although the efficacy of
this treatment has not been established and there have as
yet been few reports®’. Reports of 85% to 98% tumour con-
trol rates achieved with radiosurgery cannot be overlooked
during the informed consent procedure®.

In conclusion, meningiomas of the lateral ventricles of
the brain are rare tumours, accounting for approximately
2% of all intracranial meningiomas. CT and MRI enable
a correct diagnosis of intraventricular meningiomas in
most of the cases. The operative route should be selected
according to the tumour location. The parieto-occipital
transcortical route for resection of trigonal meningiomas is
a safe surgical approach, which is not necessarily associa-
ted with postoperative visual deficits.
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