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ABSTRACT
Aim of the study. Intraventricular meningiomas (IVMs) are rare tumours accounting for 0.5–3.0% of all meningiomas. IVMs 
require different surgical approaches and preparation in deep brain areas. The aim of our study was to present the clinico-
-histopathological characteristics and treatment outcomes of trigone IVMs in a series of 15 patients. 

Materials and methods. Eight women and seven men (mean age 52) with 15 trigone IVMs were retrospectively analysed. 
Patients presented with headache (47%), psychoorganic syndrome (40%), hemianopsia (33%) or paresis (20%), including three 
(20%) patients with Karnofsky Performance Scale (KPS) < 80. Mean tumour size was 55.2 mm (range: 30–100 mm). 

Results. Gross total tumour resection was performed in 14 (93%) cases, and subtotal in one (7%). A new deficit appeared in 83% 
(5/6) following a transparietal approach, in 14% (1/7) following a transtemporal approach, and in none of two patients following 
a transoccipital approach. Postoperative complications occurred in six (40%) patients; no patient died, but in two (13%) the new 
deficit was permanent. Tumour re-growth was found in two (13%) patients after 14 and 31 months. Meningiomas of WHO grade 
I occurred in 12, grade II in three, and grade III in one tumour recurrence. In long-term follow-up (mean: 60.8 months), including 
the results of revision operations, KPS: 80–100 was in 13 (87%) patients, KPS: 50 in one (severe hemiparesis after revision) and 
one patient was lost to follow-up (KPS: 100 on discharge). 

Conclusions. 20% of IVMs in our series were atypical. The results of surgery for IVMs, although satisfactory in general, require 
further improvement by reducing the rate of focal deficits resulting from a surgical approach.
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Introduction

Intraventricular meningiomas (IVMs) are rare tumours 
accounting for 0.5–3.0% of all meningiomas. Their distin-
guishing feature is the lack of a dural attachment. IVMs 
require different surgical approaches and preparation in the 
vicinity of the central area of the brain. The first descrip-
tion of an intraventricular tumour with the morphology 
of a meningioma was presented by Shaw in 1854 [1] and 
MacDowell was the first to treat it surgically in 1881 [2]. 
In 1938, Cushing and Eisenhardt described three cases of 

intraventricular tumours in a group of 313 patients operated 
on for meningiomas, including the first case of a third ventri-
cular meningioma [3]. Recently, Pereira et al. systematically 
reviewed 682 IVMs from 98 papers [4].

The aim of this study was to present the clinical and 
histopathological characteristics of trigone IVMs based on 
our series of 15 patients. The results of surgical treatment 
together with an analysis of postoperative complications are 
also presented. The study rationale is the rarity of IVMs and 
the need to accumulate published data about their clinical 
course and treatment.
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Material and methods

A series of 15 consecutive patients operated on for trigone 
IVM from 1988 to 2016 were subjected to retrospective analy-
sis. The information was obtained from patient hospital files, 
outpatient cards, radiological archives and histopathological 
archives. The 15 patients comprised eight (53%) women and 
seven (47%) men aged from 22 to 78 years (mean age 52). Only 
a CT scan with contrast was performed on the first three (20%) 
patients of the analysed period, and twophase MR imaging 
was employed in the remaining 12 cases. In two cases, cerebral 
digital subtraction angiography was also performed.

Surgical treatment
A transgyral approach was used in all cases, including 

a posterior temporal lobe approach in seven cases, a superior 
parietal lobule approach in six cases, and an occipital appro-
ach via the lateral ventricle posterior horn in two cases. The 
occipital approach was employed only in patients with already 
existing contralateral hemianopsia.

For tumours located in the dominant hemisphere, approa-
ches through the superior parietal lobule (four cases), inferior 
temporal gyrus (two cases), or through the occipital lobe (one 
case) were used. Tumours in the non-dominant hemisphere 
were approached via the posterior middle temporal gyrus (five 
cases), via the upper parietal lobule (two cases) or through 
the occipital lobe (one case). Intraoperative neurophysiolo-
gical monitoring and neuronavigation were not used. Gross 
total tumour resection was performed in 14 (93%) cases, and 
subtotal resection in one (7%) case.

Postoperative management

After the procedure, the patients were awakened and 
monitored over the first hours in the postoperative ward. 
Rehabilitation commenced on the first postoperative day and 
the patient was encouraged to attempt an upright position 
and ambulate on the second postoperative day. Two-phase CT 
scans were routinely performed to exclude clinically significant 
tumour residues and other adverse effects of the operation. 

Postoperative evaluation

A postoperative course with complications was defined 
as the occurrence of at least one adverse event, including (1) 
the occurrence of, or an increase in, neurological deficit, (2) 
abnormal results of postoperative CT scan (pneumo-, hydro-
cephalus, intracranial bleeding, oedema or stroke) resulting 
in the need for separate management, (3) liquorrhea, (4) poor 
wound healing, and (5) systemic complications. The short-
-term outcome was assessed on the day of discharge using the 
Glasgow Outcome Scale [5] and the Karnofsky Performance 
Scale (KPS) [6]. The KPS was used to evaluate the long-term 
outcome. Data from the last outpatient visit was used for 

long-term evaluation. The risk of tumour recurrence was 
assessed based on the last follow-up MR imaging. Follow-up 
data was obtained in 14 (93%) patients, with a mean follow-up 
period of 5.1 years. 

Histopathology

For the purposes of this study, due to the long analysed 
period (28 years), tumour specimens were subjected to hi-
stopathological verification to unify the nomenclature and 
grading according to the 2007 WHO central nervous system 
tumour classification.

Results

Signs and symptoms
The duration of symptoms ranged from 0.5 to 47 months 

(mean 7 months). Headaches were the most common reason 
for neuroimaging (47%). Psychoorganic syndrome was pre-
sented by 40% of the patients, and hemianopsia was found in 
33% (Tab. 1 and Tab. 6). In one case, an asymptomatic tumour 
with a diameter of 66 mm was diagnosed incidentally after 
a head injury. Three (20%) patients presented with a KPS of 
less than 80 on admission (Tab. 2).

Dilatation of the ventricular system or the trapped ventric-
le in pre-operative imaging was found in 11 (73%) patients, 
including 5/7 with a history of headaches and 6/8 without 
a history of headaches.

Tumour characteristics
In seven (47%) of the 15 cases, the trigone lateral ventri-

cular tumours were located on the left side, and in the other 
eight (53%) on the right side. Tumour size ranged from 30 to 
100 mm (mean 55.2). Calcifications in the tumour mass in the 
CT images were found in six (46%) cases out of 13 patients 
for whom such a study was performed. Thirteen (87%) tumo-
urs demonstrated homogenous enhancement after contrast 

Table 1. Signs and symptoms

Signs and symptoms Number (%)

Headaches 7 (47%) 

Mental disturbances 6 (40%)

Hemianopsia 5 (33%)

Papilledema 3 (20%)

Hemiparesis 3 (20%)

Gait disturbances 1 (7%)

Hemiaesthesia 2 (13%)

Aphasia 2 (13%)

Epilepsy 1 (7%)

Accidental diagnostics  
(asymptomatic tumour)

1 (7%)
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Figure 1.1. Preoperative, non-contrast CT showing a large isodense pathological mass with calcifications (arrow) in the right ventricular 
trigone with brain oedema surrounding; Figure 1.2–1.4. Preoperative, T1-weighted MR images demonstrating well-circumscribed polycyclic 
tumour, with non-homogeneous post-contrast enhancement; Figure 1.5–1.6. Follow-up MRI, obtained one year post-surgery, revealed no 
tumour re-growth. A corridor after transoccipital approach is visible (arrow)

Table 2. Condition of patients before surgery, at discharge, at 6-month follow-up, and the final accessible outcome according to the Karnofsky Performance 
Scale (KPS)

Before surgery At discharge 6-mth follow-up The final outcome*

KPS No (%) KPS No (%) KPS No (%) KPS No (%)

100 3 (20%) 100 8 (53%) 100 12 (86%) 100 12 (80%) **

90 7 (47%) 90 3 (20%) 90 1 (7%) 90 2 (13%)

80 2 (13%) 80 2 (13%) 80 1 (7%) 80 0

70 2 (13%) 70 2 (13%) 70 0 70 0

60 1 (7%) 60 0 60 0 60 0

50 0 50 0 50 0 50 1 (7%)***

*Including results of revision operations and the last accessible data; **One patient lost to follow-up following surgery; the short-term outcome is included here; ***This patient was lost to further follow-up 
following revision surgery; the short-term outcome following the second operation is included here

administration (Fig. 1). There were no cases of intra-tumour 
cysts or haemorrhage into or out of the tumour. Cerebral 
angiography was performed in two patients with lateral ven-
tricular tumours; in both cases, the vascular supply came from 
the anterior and posterior choroidal arteries.

Short-term outcomes
On the day of discharge, according to the GOS, a good 

recovery was achieved in 12 (80%) patients and mild disability 
in three (20%) patients. Thirteen (87%) patients were dischar-
ged from the hospital as being independent and able to lead 
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a normal life (KPS 80-100). Two patients had mild hemiparesis 
but were able to walk (KPS 70) (Tab. 2).

Histopathology
Meningiomas WHO grade I occurred in 13 patients and 

WHO grade II in three patients. One tumour re-grew as 
a WHO grade III (Tab. 3). The WHO grade I meningiomas 
included six transitional subtypes (Fig. 2.1), five fibroblastic 
subtypes (Fig. 2.2) and one angiomatous subtype. Among the 
transitional meningiomas, some tumours exhibited a hetero-
genous pattern combined with angiomatous (one patient) and 
metaplastic/xanthomatous (one patient) areas. One fibroblastic 
meningioma presented a combined pattern with a transitio-
nal component. Three tumours with sheeting architecture, 
hypercellularity neoplastic cells with prominent nucleoli and 
mitotic figures were recognised as atypical meningiomas WHO 
grade II. They contained numerous small foci of spontaneo-
us necrosis with peripheral pseudopalisading (Fig. 2.3) and 
foci of foamy (xanthomatous) cells (Fig. 2.4). Moreover, one 
recurrence of atypical meningioma appeared to be anaplastic 
WHO grade III (Fig. 2.5). This exhibited large areas of necrosis, 
marked cellular pleomorphism, and increased mitotic count 
that exceeded 20 mitoses per 10 HPFs (high-power fields). The 
neoplasm extensively invaded the brain parenchyma and was 
accompanied by a severe reaction of astroglial cells (Fig. 2.6).

Postoperative complications
No patient died in the perioperative period. However, the 

postoperative course was complicated in six (40%) patients (Tab. 
4). Three patients (43%) after a left-sided approach, and three 
(38%) after a right-sided approach, demonstrated neurological 
sequelae of the surgery. A new or worsening of a pre-existing 
neurological deficit was most often found following a superior 
parietal lobule approach, i.e. in 5/6 (83%) cases (Tab. 5 and Tab. 
6). In addition, in one case in this group, the procedure was 
complicated by a haematoma requiring reoperation, followed 
by liquorrhea treated with external CSF drainage. 1/7 (14%) 
patients, following a transtemporal approach, demonstrated 
transient confusion with confabulations associated with a local 
brain oedema. There was neither clinically significant hydrocep-
halus nor pneumocephalus in our series. Deep vein thrombosis 
in the lower extremities occurred in one (7%) patient. 

Tumour recurrence
Tumour re-growth was found in two (13%) patients 

at 14 and 31 months after the first operation (average of 
23 months). In both patients, the tumour was removed com-
pletely during the first surgery via the parietal lobule approach 
and the lower temporal gyrus approach. Both patients under-
went revision surgery and, using the same surgical approaches 
as before, the tumours were completely removed. In the first 
patient, atypical meningioma was diagnosed (WHO grade 
II) after the first operation (patient N°5 in Tab. 6). Then the 
patient underwent supplementary fractioned radiotherapy 
with a dose of 5,600 cGy. After revision surgery, the patient 
was discharged from hospital with severe hemiparesis and 
hypoaesthesia (GOS = SD, KPS 50). A histopathological ex-
amination revealed an anaplastic meningioma (WHO grade 
III). In the second patient, a transitional meningioma (WHO 
grade I) was diagnosed following both the first and the revision 
surgery (patient N°6 in Tab. 6). After reoperation, the patient 
was discharged home with a satisfactory outcome (KPS 90, 
GOS = MD), and with a minor cognitive impairment. 

No tumour progression was observed during the follow-up 
period of 12 years in the only patient following subtotal tumour 
resection. A tumour remnant of approximately 5 mm on the 
choroid vein was left in this case. No supplementary treat-
ment was applied. A histopathological examination showed 
a transitional meningioma of WHO grade I.

Long-term outcomes
Follow-up data was available from 0.5 to 20.3 years (mean 

5.1 years) after surgery in 14 patients. The only patient who 
was lost to follow-up was discharged home in good condition, 
with no neurological deficits (KPS 100). At six months follow-
-up, all remaining 14 patients could lead a normal life (KPS 
80–100) (Tab. 2). Neurological deficit persisted in two patients 
(13%), including slight hemiparesis and hemianopsia (KPS 80) 
in one patient and partial alexia (KPS 90) in the other patient. 
The preoperative hemianopsia significantly subsided in both 
patients operated on via the occipital lobe. In the long-term as-
sessment, including the results of revision operations, normal 
life activity (KPS 90–100) could be conducted by 13/14 (93%) 
patients. One patient was discharged from hospital after re-
-operation with severe hemiparesis (GOS = SD, KPS 50) and 
was lost to further follow-up.

Discussion

Intraventricular meningiomas account for 0.5–3.0% of 
intracranial meningiomas [3, 7–9] with a relatively higher ap-
pearance rate in children [8, 10, 11]. It is commonly considered 
that their origin is arachnoid cells in the mesenchymal stroma 
of the choroid plexus or the tela choroidea. IVMs occur more 
frequently in women, with an occurrence rate of 25–82% in 
published series [12–15]. In our series, no significant female 

Table 3. Histopathology of intraventricular meningiomas

Histopathology subtype No (%)

Transitional m. (WHO G I) 6 (40%)

Fibroblastic m. (WHO G I) 5 (33%)

Angiomatous m. (WHO G I) 1 (7%)

Atypical m. (WHO G II) 3 (20%)*

G — grade; m. — meningioma; *One of the atypical meningiomas re-grew 
and transformed to anaplastic form (WHO G III) 
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predominance was observed (53% vs 47%). The mean age 
reported in the literature varies from 35 to 47 years [9, 16]; in 
our study, the mean age was 52 years.

Symptomatology
The most frequent IVM presentations are headaches, na-

usea, vomiting and visual disturbances, which are reported in 

Figure 2.1. Transitional meningioma composed of whorls and cords of neoplastic cells; Figure 2.2. Fibroblastic meningioma consisting of 
spindle-shaped cells and pericellular collagen; Figure 2.3. Atypical meningioma exhibiting small foci of necrosis with peripheral pseudo-
palisading; Figure 2.4. Foci of foamy (xanthomatous) cells in atypical meningioma; Figure 2.5. Anaplastic meningioma with large areas of 
necrosis; Figure 2.6. Neoplastic invasion of the brain parenchyma associated with advanced astroglial reaction 
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Table 4. Postoperative complications

Postoperative complications Number 
(%)

Neurological 
deficit

6 (40%)*

including:

– deepening of preexisting deficit

– new 

– transient deficit

– permanent deficit

– aphasia

– contralateral paresis

– homonymous hemianopsia

– confusion, confabulations

3 (20%)

5 (33%)

4 (27%)

2 (13%)

1   (7%)

2 (13%)

3 (20%)

2 (13%)

Findings in po-
stoperative  
unscheduled

CT imaging

– brain oedema

– parenchymal haemorrhage

– hydrocephalus

– stroke

– symptomatic pneumocephalus

1 (7%)

1 (7%)

0

0

0

CSF leak 1 (7%)

Healing prob-
lems

1 (7%)

General compli-
cations

– deep vein thrombosis 1 (7%)

*The number of patients with complicated postoperative course (the number of adverse events is 
higher)

40–80% of cases. Less common symptoms are mental distur-
bances, motor deficits, gait and balance disturbances, epilepsy 
and sensory deficits. In our series, headaches (47%) was the 
most common symptom, but only in one case was it the reason 
for investigation. Frequencies of mental disturbances (40%), 
hemianopsia (33%), papilledema (20%), hemiparesis (20%), 
gait disturbances (7%) and epileptic seizures (7%) (Tab. 1) 
were similar to other reported series [9, 13–15, 17, 18]. Due 
to their slow growth and specific localisation, intraventricular 

meningiomas can reach a considerable size, while headaches 
can occur for up to 15 years before a proper diagnosis is made 
[19]. The large mean tumour size (55 mm in our series) seems 
to confirm that these tumours can remain asymptomatic for 
a long time. This increases the probability of their incidental 
detection in the current era of widespread neuroimaging diag-
nostics. In our series, one tumour with a diameter of 66 mm 
was detected incidentally following a head injury. On the 
other hand, headaches without enlargement of the ventricular 
system (2/7 cases in our group) suggest that, in some cases, 
unrelated headaches may lead to a diagnosis of an asympto-
matic tumour. In the Zanini series, as many as 3/5 tumours 
were diagnosed incidentally or due to non-specific symptoms 
[16]. In another series, a large number of IVMs were also 
detected incidentally [17]. Cerebrospinal fluid flow disorders, 
and direct pressure on neighbouring structures, have been 
mentioned as being the cause of the growing symptoms. The 
rich vascularisation of these tumours can sometimes lead to 
intralesional or intraventricular haemorrhages with rapid 
onset of symptoms [20, 21].

Characteristics of intraventricular  
meningiomas

The most common location of IVMs is the lateral ventricle, 
followed by the third and fourth ventricle [4]. Nakamura et 
al. analysed 532 cases of IVMs in publications up to 2003 and 
found that the frequencies were 77.8%, 15.6% and 6.6%, 
respectively [15]. In cases of lateral ventricle IVMs, left-side 
involvement is reported more frequently [7, 14, 22]. In our 
series, seven meningiomas were located on the left and eight 
on the right side.

Tumour calcifications in neuroimaging studies in our 
series were found in 46% of the patients. In the series of Ma 
et al., tumour calcifications were visible in 33% of the CT 
imaging studies [17]. Calcifications inside the tumour may 
indicate long-term tumour growth. This could be an argument 
for the observation of asymptomatic tumours. Interestingly, 
this option for IVMs has been mentioned [4], although we 
were unable to identify any reports of IVM observation in the 
Pubmed database. In the series of Nakamura et al., only 15% 
of intraventricular tumours were meningiomas [15]. 

Therefore, the rarity of intraventricular tumour location, 
and uncertainty as to its benign nature, favour oncological 
indications for surgical treatment.

Surgical technique
The choice of surgical approach to IVMs depends on the 

tumour size and location. This also includes the direction of the 
long axis of the tumour and the direction of tumour growth, 
taking into account the shortest distance to the surface of the 
brain. The choice of approach is also influenced by existing 
neurological deficits, by the distance from the tumour to the 
eloquent structures, and by a desire to minimise brain retra-
ction around the operating corridor. For trigonal IVMs, we 

Table 5. New postoperative or deepening of preexisting neurological defi-
cit depending on surgical approach

Surgical approach 
(No)

Postoperative neurological deficit 
No (%)

Transparietal  (supe-
rior lobule) (No6)

5 (83%) including:
1. new homonymous hemianopsia — 

transient
2. new contralateral paresis — permanent
3. deepening of aphasia, new; confusion 

— transient
4. new contralateral paresis — transient
5. deepening of homonymous hemia-

nopsia and new mild contralateral 
paresis — permanent

Transtemporal (No 7) 1 (14%)
1. confusion, confabulations — transient

Transoccipital (No 2) 0
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Table 6. Clinical features and results of surgery in 15 cases of trigone ventricular meningiomas

No Sex,  
age

Tumour 
size 

(mm), 
side

Signs and 
symptoms

Approach Postope-
rative neu-

rological 
sequelae

Tumour 
type and 

WHO grade

Karnofsky Performance Scale Re- 
-growth

Follow-up  
period  
[years]

On ad-
mission

At dis-
charge

Most 
recent

1 M, 72 66, R accidental middle 
temporal

- Transitional, 
WHO G I

100 100 100 No 0.5

2 M, 37 65, R headaches middle 
temporal

- Transitional, 
WHO G I

100 100 100 No 3.9

3 F, 22 45, L headaches, 
papilledema

superior 
parietal

perma-
nent hemi-

paresis

Fibroblastic, 
WHO G I

90 90 90 No 1.6

4 M, 46 30, R headaches, 
mental distur-

bances,

middle 
temporal

- Transitional, 
WHO G I

90 100 100 No 8.2

5 M, 63 56, R hemiaesthesia, 
hemianopsia

superior 
parietal

perma-
nent he-

miparesis, 
hemia-
nopsia

Atypical,  
WHO G II

> Anaplastic, 
G III*

90 70 80 > 50* Yes 1.2

6 F, 58 58, L mental distur-
bances

inferior 
temporal

- Transitional, 
WHO G I

100 100 100 > 
100*

Yes 20.3

7 M, 47 100, L hemianopsia, 
aphasia

superior 
parietal

transient 
deepening

of aphasia, 
confusion

Atypical, 
WHO G II

80 90 90 No 0.5

8 F, 65 53, L headache, 
mental 

disturbances, 
hemiparesis, 

aphasia

superior 
parietal

- Transitional, 
WHO G I

70 80 100 No 11.7

9 F, 72 44, R hemiparesis superior 
parietal

transient 
hemia-
nopsia

Fibroblastic, 
WHO G I

70 70 100 No 6.2

10 F, 30 60, L headache, he-
mianopsia

superior 
parietal

transient 
mild hemi-

paresis

Atypical, 
WHO G II

90 100 100 N/A N/A

11 M, 43 35, L epilepsy, he-
mianopsia

occipital - Fibroblastic, 
WHO G I

90 100 100 No 12,1

12 F, 64 64, R headache, pa-
pilledema

middle 
temporal

transient 
confabula-

tions

Angioma-
tous, 

WHO G I

90 100 100 No 0.8

13 F, 30 44, R headache, 
mental distur-

bances, gait 
disturbances

middle  
temporal

- Transitional, 
WHO G I

80 100 100 No 0.5

14 F, 52 45, L mental 
disturbances, 
papilledema, 

hemiaesthesia

inferior 
temporal

- Fibroblastic, 
WHO G I

60 80 100 No 1.8

15 M, 78 63, R mental 
disturbances, 
hemiparesis, 
hemianopsia

occipital - Fibroblastic, 
WHO G I

90 90 100 No 1.8

*after revision surgery; F — female; G — grade; L — left; M — male; N/A — not available; R — right
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used transcortical approaches through the posterior temporal 
lobe, the parietal lobe or the occipital lobe. However, other 
options, including transsulcal approaches, have also been 
employed [17, 23]. The routes through the posterior temporal 
and occipital lobes increase the risk of quadrantanopsia and 
hemianopsia. Nevertheless, these routes are often the shortest 
paths to the tumour and they make possible earlier control 
of the feeding vessels. The approach through the temporal 
lobe is also linked to a risk of damage to the vein of Labbe, 
and — if the tumour is located in the dominant hemisphere 
— aphasia. In two of our patients, the tumour was reached 
through the posterior part of the lower temporal gyrus. The 
transoccipital route was employed in two patients presenting 
with hemianopsia and with tumours progressing towards the 
occipital horn. Interestingly, a significant withdrawal of visual 
field narrowing was observed in both patients in long-term 
follow-up. This may indicate that, in the case of posterior 
horn tumours, the visual path may be significantly displaced. 
Incision within the upper parietal lobule gives a good insight 
into the medial and lateral part of the ventricular triangle. 
The access path to the ventricle runs medially from the fibres 
of the optic radiation, theoretically reducing the risk of optic 
pathway damage. However, the risk of apraxia and Gerstmann’s 
syndrome remains [17]. In addition, our experience indicates 
that even permanent hemianopsia can occur with this appro-
ach. On the other hand, the interparietal, intraparietal or 
parieto-occipital approaches appear to be the most popular 
to trigonal IVMs [9, 12, 14–16, 18]. 

Histopathology
Based on the literature, about 90% of IVMs are benign 

tumours, 7–8% are atypical, and 3% are anaplastic tumours 
[4, 17]. Histopathologically, all subtypes of meningiomas are 
diagnosed, and fibromatous, fibroblastic, meningothelial and 
psammomatous are the most common. Pereira et al. in a re-
cent systematic review emphasised that the fibrous subtype 
constitutes as much as 40% of all IVMs [4]. In our series, 
12 (80%) meningiomas were WHO grade I and three (20%) 
meningiomas were atypical, including one with malignant 
transformation to WHO grade III. In the series of Ødegaard 
et al., 90% of IVMs were WHO grade I and, similarly, one of 
two WHO grade II meningiomas recurred rapidly following 
surgery as an anaplastic meningioma [9].

Treatment results
Ma et al. obtained satisfying long-term outcomes (KPS 

80–100) in all 42 patients with available catamnesis [17]. Our 
results are very similar to other series published after 2000 [9, 
26]. Most preoperative and postoperative deficits resolved 
over time (Tab. 2, 4, 5). In long-term evaluation, including 
the results of revision surgeries, 13/14 patients with available 
follow-up data were able to lead a normal life (KPS 90–100).

Complications and tumour recurrence
Perioperative mortality according to the available literature 

ranges from 0% to 42%. However, historically it reached as 
much as 75% for the ‘en bloc’ tumour removal technique [7, 
15]. The mortality rate based on a systematic review is 4% [4]. 
In the series published since 2003, IVMs have been removed 
entirely in 95% of cases, with a total mortality rate of 1.6%, 
which is close to the results of surgery for convexity menin-
giomas [9, 12, 14, 15, 17–19]. In our group, no patient died in 
the perioperative period. The incidence of other complications 
varies between 0% and 60% [16, 17, 24], while in our series it 
was 40%. Most often, this was an increase in, or the occurrence 
of a new, neurological deficit associated with the operative 
approach. In our series, a permanent deficit occurred in only 
two (13%) patients (Tab. 4 and Tab. 5). The most common 
complication reported in the literature was hemianopsia in 
11% of patients [9]. The risk of tumour recurrence in larger 
published series ranges from 0% to 20% [9, 12, 14–19]. Our 
tumour recurrence rate was 13%.

The results of surgery for IVMs, although satisfactory in 
general, require further improvement by reducing the rate of 
focal deficits resulting from a surgical approach. Currently, 
the planning of operative corridors based on functional MR 
with diffusion tensor imaging is a promising tool to avoid 
subcortical tract damage [25]. Also, the growing popularity of 
minimally invasive techniques, such as transsulcal approaches 
using tubular retractors to deep-seated lesions, gives hope for 
a further decrease in approach-related morbidity [26].

Conclusion

Intraventricular meningiomas usually attain large size 
before diagnosis. 20% of IVMs in our series was atypical. In 
our experience, neurological complications were most frequent 
if a transparietal approach was applied. The results of surgery 
for trigone IVMs, although satisfactory in general, require 
further improvement. Modern functional brain mapping 
should be employed more widely to allow more appropriate 
approach selection.
Conflict of interest: The authors declare no conflict of interest.
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