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Abstract
Intraventricular meningiomas are rather rare and only represent a small proportion of all intracranial meningiomas. Data are still limited
toward this peculiar entity and surgical resection remains challenging for neurosurgeons. The purpose of present study is to
demonstrate clinical features, surgical treatment, and potential risk factors determined long-term prognosis of intraventricular
meningiomas.
A total of 89 surgically treated and histopathologically confirmed intraventricular meningiomas were identified in our institution from

2008 to 2018. Clinical features, neuroimaging findings, surgical records, and prognosis data were extracted and reviewed
retrospectively. Group comparison and recurrence-free survival analysis were performed.
Female predominance was well established with a sex radio of 2.1:1. Raised intracranial pressure and decline of visual acuity were

2 chief symptoms that patients generally complained of. Preoperative magnetic resonance imaging (MRI) scans were performed in all
patients and there was a trend toward lateral ventricular meningiomas were larger in size than others (P= .07). Superior parietal lobule
and temporal approach were widely adopted and lateral/4th ventricular meningiomas were more easily to acquire total tumor
resection as compared with 3rd ventricular meningiomas (P= .03). After an average follow-up of 57.3months, 6 patients experienced
recurrence of disease in our series. Individuals with subtotal resection (P< .001) and higher World Health Organization classification
(P= .001) were more prone to relapse.
Intraventricular meningiomas presented with a wide variety of symptoms. Surgery remained 1st treatment of choice and optimal

surgical approach should be planned individually based on preoperative MRI evaluation. Patients underwent subtotal tumor resection
and with malignant tumor nature should be carefully monitored during follow-up.

Abbreviations: CSF = cerebrospinal fluid, CT = computed tomography, GKS = gamma knife radiosurgery, MRI = magnetic
resonance imaging, ROI = region of interest, WHO = World Health Organization.
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1. Introduction

Meningiomas are the 2nd most common primary tumors of
central neural system in adults.[1] They originate from arachnoid
cap cells and are reported to be found in any location of brain.
However, meningiomas arising in the ventricular system are
rather rare, representing a probability for only 0.5% to 3% of all
intracranial meningiomas.[2] The available space of ventricle
system is rather enormous; therefore, tumors can easily grow to a
considerable size before becoming symptomatic. Besides, many
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complains are periodic and transient thus contributing to the
delayed diagnosis inmost patients. Surgical excision is considered
the preferred treatment of choice; however, it remained a
technically challenging problem in modern neurosurgery.
There are limited data concerning the clinical features, surgical

treatment, and long-term prognosis regarding this rare and special
entity. Herein, we retrospectively reviewed and analyzed the
medical history, radiologic images, surgical records, and follow-up
data of 89 intraventricular meningiomas which were operated in
West China Hospital from 2008 to 2018 and specially focused on
the factors influencing the long-term surviving.
2. Methods

2.1. Patient selection

We originally identified 97 patients who underwent evaluation
and treatment for intraventricular meningioma between 2008
and 2018 in West China Hospital. After we thoroughly reviewed
for the medical files and histopathologic reports, 1 patient was
excluded for insufficient clinical records, 1 patient was excluded
for reduplication, 6 patients were excluded for additional
pathologic report confirmed nonmeningioma tumors, and a
total of 89 intraventricular meningiomas remained in the present
study. This retrospective research was approved by the ethics
committee of West China Hospital.
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2.2. Data collection

Clinical information such as age at diagnosis, gender, symptoms
and signs, tumor location and size, World Health Organization
(WHO) classification, extent of resection, relevant surgical
complications, adjuvant therapy, etc, were extracted from
medical archives, images files, and surgical records.
The tumor diameter was obtained by measuring the longest

line of coronal, sagittal, and axial enhancement sections on
magnetic resonance imaging (MRI). Tumor volume was
verified by using the region of interest (ROI) function of
image system and calculated as the sum of all tumor slabs area
measured on each tumor slice multiplied by slice thickness.[3]

The presence and extent of hydrocephalus was evaluated from
preoperative MRI and tumor was divided into either homoge-
neous or heterogeneous in enhancement section. Moreover, the
signal intensity of tumor on T1-weighted and T2-weighted
MRI was categorized as hypointense, isointense, or hyperin-
tense, and the shape of tumor was defined base on the solid
component appearance.
In each case, extent of resection was analyzed and classified

according to Simpson grading scale[4] by assessing surgeon’s
operation reports and postoperative radiologic images. Simpson
grade I and grade II excisions were classified as gross total
resection, then Simpson grade III to grade V excisions were
labeled with subtotal resection. Complications occurring within
30 days after surgery were divided into 2 states according to
Landriel Ibanez and his colleges’ classification[5] as follows: grade
I and grade II complications were concluded as mild to moderate
adverse postoperative events, while grade III and grade IV
complications were regarded as severe postoperative life-
threatening courses.
2.3. Surgical treatment

There are a variety of alternative approaches regarded the
surgical treatment of ventricular meningiomas. Surgical
approaches predominantly depended on tumor location, while
patient’s health condition and surgeon’s experience were also
taken into consideration when making the appropriate
operational route. Superior parietal lobule approach and
temporal approach were most commonly used for lateral
ventricular meningiomas in our series (41 and 24 patients,
respectively), while transcallosal approach and frontal approach
were especially adopted for meningiomas located in the frontal
horn or body of ventricle. Meningiomas in the 3rd ventricle
required diverse surgical approaches depending on the size and
location of the tumor, 4 patients were operated through
transcallosal approach, 4 through infratentorial supracerebellar
approach, 2 through superior parietal lobule approach, and 2
through frontal approach. All 7 patients with 4th ventricular
meningiomas were resected via median suboccipital craniotomy
(Table 1).

2.4. Recurrence and progression

Recurrence was defined as documented significant growth of the
tumor noted on routinely performed MRI during follow-up.
Recurrence time was counted from the date after operation to the
date of images found any changes of the tumor size in the
enhancement array. Base on prior studies,[6–9] we brought extent
of resection, histopathologic results, and tumor location into
recurrence-free survival analysis. Patients with subtotal resection
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undergoing immediate postoperative adjuvant therapy with
stereotactic radiosurgery for residual tumor were excluded from
further analysis.
2.5. Statistical analysis

All data were cross-checked for accuracy before being subject to
any statistical analysis. The Chi-squared test and Kruskal�Wallis
test were used to compare categorical variables between
subgroups. Whereas, the analysis of variance (ANOVA) and
rank-sum (Mann–Whitney) test were used for group comparison
for normally or non-normally distributed continued variables,
respectively. Recurrence analysis was performed using the
Kaplan–Meier method and survival curves were compared by
nonparametric log-rank tests. Two-sided P values �.05 were
considered to be statistically significant. All data were analyzed
utilizing SPSS statistical program (Version 21.0; IBM Corp,
Armonk, NY).

3. Results

3.1. Patient demographics

Between 2008 and 2018, a total of 89 patients who underwent
1st-time craniotomy for intraventricular meningiomas in West
China Hospital were enrolled in present study cohort. Baseline
characteristics are listed in Table 1. The mean age at diagnosis
was 46.1±14.5 years (range, 12–80 years). An apparently female
predominance was discovered with a sex radio of 2.1:1 (60
women vs 29 men) in our research. Prior to hospitalization,
patients experienced an average of 14.7±30.5 months (range, 6
days to 16 years) of symptoms. Four people were lost in the
follow-up and the rest 85 patients attributed to an average of
57.3±32.8 months (range, 7–120months) follow-up time. There
was no significant difference between age, sex distribution,
duration of main symptoms, or follow-up period between lateral,
3rd, and 4th ventricular meningiomas.
Six (7%) patients were accidentally found during routinely

physical examination. Chief complains included raised intra-
cranial pressure (e.g., headache, nausea, vomiting) in 63
patients (70%), decline of visual acuity (24 patients; 27%),
dizzy (21 patients; 24%), motor deficits (16 patients; 18%),
and sensory disturbances (11 patients; 12%). Cognitive and
personality disturbances, hearing loss and tinnitus, gait ataxia
were detected in 10 patients (11%) each. Seizure and dysphasia
were found in 9 (10%) and 8 (9%) patients, respectively. One
patient with 3rd ventricle meningioma developed polyuria
(Table 2).

3.2. Image findings

Preoperative MRI scans with contrast enhancement were
performed in all patients. Seventy (79%) intraventricular
meningiomas occurred in lateral ventricle, 12 (13%) in the
3rd ventricle, and 7 (8%) in the 4th ventricle. Lateral
ventricular meningiomas were more frequently occurred in
left side than on the right (41 vs 29) and the majority of them
were located in the trigone area. Tumors in frontal horn,
temporal horn, or body of ventricle were seldom encountered
(Table 3).
The mean maximal tumor diameter was 4.6±1.5cm (range,

1.7–8.3cm) and the mean tumor volume calculated with an ROI
algorithm was 41.6±38.8cm3 (range, 2.2–211.9cm3). Though



Table 1

Summarized baseline characteristics of intraventricular meningioma.

Variables Total Lateral ventricle Third ventricle Fourth ventricle P value

Total patients 89 70 12 7 NA
Age at diagnosis, yrs
Mean 46.1±14.5 46.9±13.1 44.4±19.5 41.1±15.9 .56
Range 12–80 21–80 12–69 20–62

Gender
Female 60 50 7 3 .24
Male 29 20 5 4

Sex radio 2.1:1 2.5:1 1.4:1 0.75:1 NA
Tumor diameter, cm
Mean 4.6±1.5 4.7±1.5 4.3±1.3 3.7±1.3 .15
Range 1.7–8.3 1.7–8.3 2.5–7.2 1.9–6.0

Tumor volume, cm3

Mean 41.6±38.8 45.8±40.8 29.9±28.6 18.7±14.3 .07
Range 2.2–211.9 2.2–211.9 5.8–107.6 3.0–45.0

Duration of symptoms, mo
Mean 14.7±30.5 17.5±33.7 2.9±1.8 7.2±5.6 .55
Range 0.2–192 0.2–192 0.3–6 0.5–12

Follow-up time, mo
Mean 57.3±32.8 57.6±34.1 47.5±27.3 70.3±21.7 .43
Range 7–120 7–120 21–104 24–94

Histopathology
Grade I 72 57 10 5 .80
Grade II 17 13 2 2

Extent of resection
Total 75 62 7 6 .03
Subtotal 14 8 5 1

Surgical approach
Superior parietal lobule approach 43 41 2 0 NA
Temporal approach 24 24 0 0
Transcallosal approach 7 3 4 0
Frontal approach 4 2 2 0
Infratentorial supracerebellar 4 0 4 0
Median suboccipital approach 7 0 0 7

Blood loss volume, mL
Mean 301.6±258.9 282±242.3 341.7±313.5 428.6±271.1 .25
Range 40–1800 40–1800 150–1250 200–1000

Drainage tube insertion
Yes 48 35 9 4 .28
No 41 35 3 3

Surgical complication
None 60 48 6 6 .34
Mild/moderate 12 9 3 0
Severe 17 13 3 1

Mortality 2 2 0 0 NA
Adjuvant therapy 8 3 3 2 NA
Recurrence 6 4 2 0 NA

NA=not applicable.
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no statistical significance, there was a tendency toward lateral
ventricular meningiomas were larger in size than others (P= .07)
(Table 1). In terms of the shape of tumors, 54 were spherical
(61%), 22 were irregular (25%), lobular and dumbbell shape
could be found in 10 and 3 patients separately. Forty-eight
patients (54%) were homogeneously enhanced on T1-weighted
postcontrast images and 41 individuals were heterogeneously
enhanced. A total of 73 patients developed different degrees of
hydrocephalus (51 for local hydrocephalus, 17 for bilateral
hydrocephalus, and 5 for whole ventricle obstructive hydroceph-
alus). Intraventricular meningiomas usually had a clear margin
and were more likely to appear isointense or hypointense on T1-
weighted images (61 and 27 patients, respectively) and isointense
3

or hyperintense on T2-weighted images (45 and 34 patients,
respectively) (Table 4).
3.3. Surgical records and outcomes

All 89 intraventricular meningiomas underwent surgical resec-
tion through different approaches as described. Seventy-five
patients gained total resection with no residual tumor detected on
postoperative MRI evaluation, while 14 patients obtained
subtotal resection and 8 of them were introduced to adjuvant
gamma knife radiosurgery (GKS) to avoid recurrence. Intraven-
tricular meningiomas were rich in blood supply and the
mean blood loss during operation was 301.6±258.9mL (range,
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Table 2

Symptoms and signs for ventricular meningiomas.

Symptoms n (%)

Raised intracranial pressure (headache, nausea, vomiting) 63 (70)
Decline of visual acuity 24 (27)
Dizzy 21 (24)
Motor deficits 16 (18)
Sensory disturbances 11 (12)
Cognitive and personality disturbances 10 (11)
Hearing loss and tinnitus 10 (11)
Gait ataxia 10 (11)
Seizure 9 (10)
Dysphasia 8 (9)
Polyuria 1 (1)
Accidentally found 6 (7)
Signs
Papilledema 32 (36)
Visual field deficit 13 (15)
Motor weakness 10 (11)

Table 4

Preoperative neuroimaging findings.

Total (%)

Enhancement
Homogeneous 48 (54)
Heterogeneous 41 (46)

Hydrocephalus
No 16 (18)
Local 51 (57)
Bilateral 17 (19)
Whole ventricle 5 (6)

Tumor shape
Spherical/globular 54 (61)
Irregular 22 (25)
Lobular 10 (11)
Dumbbell 3 (3)

T1-weighted
Isointense 61 (69)
Hypointense 27 (30)
Hyperintense 1 (1)

T2-weighted
Isointense 45 (51)
Hyperintense 34 (38)
Hypointense 10 (11)
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40–1800 mL). After operation, intraventricular drainage tubes
were inserted in 48 patients to prevent hematomas and release
excessive cerebrospinal fluid (CSF). Drainage tubewas removed 2
to 7 days after surgery depending on the patient’s overall status
and their computed tomography (CT) results. Four patients
received ventriculoperitoneal shunt due to persistent postopera-
tive hydrocephalus. Sixty patients experienced no perioperative
complications and mild to moderate adverse events developed in
12 individuals. However, awareness should be raised that 17
patients presented with severe surgery-related complications
which eventually led to 2 deaths. Histopathologic grading of
intraventricular meningiomas was based on the current WHO
classification: 72 patients were classified as grade I tumors,
reflecting their benign nature, while 17 were defined as grade II
tumors. We found no statistical significance between histologic
results, blood loss volume, insertion of drainage tube, and
perioperative surgical complications among intraventricular
meningiomas with different tumor location. Lateral and 4th
ventricular meningiomas were more easily to acquire total tumor
resection as compared with 3rd ventricular meningiomas
(P= .03) (Table 1).
3.4. Recurrence

During the long-time follow-up, 6 patients experienced recur-
rence of disease. Among them, 5 patients underwent subtotal
Table 3

Location of ventricular meningiomas.

n (%)

Lateral ventricle 70 (79)
Left versus right 41:29
Trigone area 57 (63)
Occipital horn 9 (10)
Body of ventricle 3 (3)
Temporal horn 1 (1)
Frontal horn 1 (1)

Third ventricle 12 (13)
Fourth ventricle 7 (8)
Total 89 (100)
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resection and 4 patients were classified as WHO grade II
meningioma. Four recurrence meningiomas were located in
lateral ventricle and 2 were found in the 3rd ventricle. To study
the possible factors that might influence meningioma recurrence,
we took extent of resection, WHO classification and tumor
locations into the recurrence-free survival analysis. Eight patients
who received immediate postoperative adjuvant therapy with
GKS for residual tumor were excluded from further analysis.
Kaplan�Meier method revealed that there was a significant
difference between patients with total or subtotal resection
(P< .001) and patients with different histopathologically con-
firmed WHO grades (P= .001). No statistic significant difference
(P= .09) was found in tumor location (lateral ventricle, 3rd
ventricle or 4th ventricle) in Kaplan�Meier recurrence-free
survival analysis (Fig. 1).

4. Discussion

Though meningiomas are the most common benign intracranial
tumor, intraventricular meningiomas merely represent a rather
small proportion of all presented cases. Since the 1st description
of intraventricular meningioma by Shaw,[10] sporadic cases and
case series had been discovered but with relatively few patients.
Clinical features and surgical treatments had been discussed, and
constitutionally benign nature contributed to the delightful long-
term outcomes. However, neither recurrence-free survival data
nor interrelated risk factors were well established in previous
literature. We retrospectively reviewed medical histories of 89
surgically resected and histopathologically confirmed intraven-
tricular meningiomas and brought long-time prognosis into
analysis regarding this rare entity. To the best of our knowledge,
this is the largest single institution cohort of entire ventricular
system meningiomas.
Meningiomas can arise at any site of brain, but were seldom

encountered in ventricular system. Three quarters of the
intraventricular meningiomas arise from lateral ventricle[11]

owing to more bulky choroid plexus and chorioid tela than



Figure 1. Kaplan–Meier recurrence-free survival analysis between subgroups, stratified by extent of resection, World Health Organization (WHO) classification, and
tumor locations. (A) There was a significant difference of recurrence-free survival curves between total resection group and subtotal resection group (P< .001). (B)
Recurrence-free survival curves were significantly different between WHO grade I group and WHO grade II group (P= .001). (C) Kaplan–Meier curves depicted no
statistic significant difference between meningiomas in lateral ventricle, 3rd ventricle, and 4th ventricle (P= .09).
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other ventricles. In lateral ventricle, meningiomas appear in left
side more frequently, and the majority of them originate from the
trigone area. Female dominance was observed in present study
which was similar to previous researches.[8,12,13] Most of
intraventricular meningiomas were diagnosed after 3rd decade
of life span and less common in pediatric patients which was
contradictory to Germano and his colleagues’[14] opinions that
the frequency was higher in child. Ventricular meningioma
appeared large in size due to the extensively available space,
which posed challenges to neurosurgeon regarding to gross total
tumor resection. The tumors usually remained asymptomatic
unless they perverted normal CSF circulation causing obstructive
hydrocephalus, or gradually grew to a considerable size resulting
in critical adjacent structure compression. Intraventricular
meningiomas presented with a wide variety of symptoms, raised
intracranial pressure and decline of visual acuity were 2 chief
symptoms that patients generally complained of and the latter
was caused either by oppressed optic radiation or papilledema.
Focal neurologic deficits or disturbances could be detected and
generally related to direct brain or cranial-nerve compression.
Accurate diagnosis was greatly facilitated by wider availability

and utilization of preoperative neuroimaging examination like
CT and, especially, MRI. On CT scans, intraventricular
meningiomas usually contained calcification foci, and were
slightly more hyperdense compared with normal brain tissue.
MRI was the preferred choice, and intraventricular meningiomas
were frequently isointense or slightly hypointense in T1-weighted
5

images and isointense or hyperintense in T2-weighted images
compared to cerebral gray matter. Contrast gadolinium
enhancement sequences were especially useful in delineating
the shape of tumor and half of tumors displayed heterogeneous
appearance that probably due to intratumoral infarction.
Dilatation of local ventricle and extent of obstructive hydro-
cephalus were sharply distinguished onMRI, which enabled us to
assess the necessity of preoperative ventricular drainage.
Speaking to no regularly performed radiologic examinations,

Ma et al used intraoperative ultrasound to identify trans-sulcus
corridor, tumor feeding vasculature, and possible residual
tumor.[15] Sun et al utilized functional neuronavigation to
facilitate surgical planning by allowing a determination of
optimal trajectory to the lesion.[16] Cerebral angiography is
probably not necessary because intraventricular meningiomas
were usually not amenable to preoperative embolization,[17] but
it did provide us with information of predominant tumor blood
supply and the position of prominent draining veins, which was
useful to minimize intraoperative brain trauma and surgical-
related complications.
Intraventricular meningiomas are substantially benign, and

have a nonadherent margin much as favorable consistency,
making complete microsurgical resection feasible. A great deal of
approaches was described regarding to surgical resection of these
tumors, but the optimal one was still controversial. We should
take into consideration of various aspects when making the
decision, such as distance of axis to lesion, early access to feeding

http://www.md-journal.com
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artery, minimization of transcortical injury, adjacent critical
anatomic structures, and patients’ preoperative symptoms as well
as basic physical conditions.
Generous temporal-parietal-occipital bone flap could afford

multiple transcortical approach options and define eloquent
anatomic regions.[17] The superior parietal lobule approach was
widely adopted in our series, especially for tumors in lateral
trigone area. This approach give us direct exposure to tumor
entity by opening superior parietal lobule or intraparietal sulcus,
and it could be performed both in dominant or nondominant
hemisphere. Although with late access to the vascular pedicle and
long corridor to the lesion, it provided the best option for tumor
evacuation without interrupting optic radiation, which maxi-
mally reduced the risk of contralateral visual deficits. It is
advisable to perform intraoperative ultrasound as well as
neuronavigation in locating small size tumor and ultrasonic
knife aspirator is profitably useful in piecemeal decompression of
tumor.
For tumors mainly located at temporal horn or inferior aspect

of trigone, middle or inferior temporal gyrus approach provide
the shortest trajectory to resection and earliest access to choroidal
vessels, enabling an advanced control of tumor blood supply.
Visual fibers run above and parallel to temporal hornwhichmake
optic radiation interruption inevitable though middle temporal
pathway. However, a horizontal sulcus incision and gently
cortical traction could minimize the possibility of postoperative
visual deficits. Nevertheless, inferior temporal approach would
be less likely to cause any visual disturbance for opening under
the optic radiation, thus this route is preferred for dominant
hemisphere in case of sensory aphasia.
Transcallosal approach could be adopted in a wide range of

situations. Incision through the anterior corpus callosum could
access tumor in frontal horn, body of lateral ventricle and the 3rd
ventricle, while approaching through the posterior corpus
callosum could resect tumor in trigone area. Interhemispheric
fissure would be directly dissected and sagittal sinus injury or
thrombosis is the potential surgical-related complications when
using this approach. Moreover, disconnection syndrome could
emerge due to opening callosum posteriorly.
Median suboccipital craniotomy serve as standard surgical

approach for meningioma located in the 4th ventricle, and all 7
fourth ventricular meningiomas were surgically resected through
this particular route. Cerebellomedullary fissure would be
dissected to gain access to the ventricle and this fissure is
generally developed by dissecting the lateral aspect of the tonsil
and incising the tela choroidea extensively.[18] Most importantly,
carefully preoperative planning of the optimal approach is highly
advised, while rough maneuver, overvigorous retraction, bridg-
ing veins damage, and venous sinus injury could lead to
catastrophic postoperative complications.
Though intraventricular meningiomas are generally benign,

tumor recurrence could emerge in certain subsets of patients.
Reported recurrence rate varied from 0% to 28%,[7–9,15,19,20]

while none of them discussed the potential explanations and
related risk factors. Six patients experienced tumor relapse during
long period of follow-up that accounted for 9.3% recurrence rate
when we excluded individuals receiving immediate adjuvant GKS
therapy. Awareness should be reminded that the recurrence rate
was inevitably overestimated, since all patients receiving
additional GKS retained stable/shrunken tumor size and
individuals who were lost in follow-up might have overall good
surgical outcomes. MRI examination at 3 months after initial
6

surgery was crucial to evaluate the necessity of adjuvant GKS
therapy, and routine MRI reevaluation was recommended to
perform annually or whenever necessary. Accordingly, patients
undergoing total tumor resection or histopathologically con-
firmedWHOgrade I tumor could benefit for a long period of time
and acquire lower recurrence rate during follow-up. High-grade
intraventricular meningiomas usually exhibit high proliferative
activity and invasive growth pattern. Gross total resection is still
the standard treatment for these tumors. However, subtotal
tumor resection could happen owing to the unclear border with
surrounding ependymal membrane and brain tissue. Adjuvant
GKS therapy might have an overall good effect for tumor
residues. The recurrence of WHO grade II tumors occurred
within 2 years after surgery (Fig. 1B), MRI reevaluation was
recommended to perform every 6months for the first 2 years, and
then yearly after. Reoperation is feasible for patients with
recurrence. We demonstrated that more aggressively surgical
attempts to accomplish total resection made intraventricular
meningiomas a curable disease with a long time of recurrence-free
survival. However, certain life-threatening circumstances should
be taken into consideration and surgical decisions should be
made precisely and individually toward total tumor resection. All
together, we believed that the extent of resection and
histopathology classifications possessed important utility in
predicting the risk of recurrence in current neurosurgical practice.
Patients who achieved subtotal tumor resection and with
malignant tumor nature should be carefully monitored during
follow-up.
Bias and loss of follow-up inevitably exist due to the

retrospective nature of this study. Cognitive and neurologic
function assessment was not performed during outcome evalua-
tion. Still, clinical data in regard of tumor recurrence are far from
enough, future multicenter cohorts with long time follow-up are
warranted to verify current suggestions.
5. Conclusion

Meningiomas are rather rare in ventricular system and could
present with a wide variety of symptoms. Surgery remained 1st
treatment of choice for intraventricular meningiomas and
preoperative MRI evaluation provided us with detailed informa-
tion about tumors. Optimal surgical approach should be planned
individually and surgery generally brought delightful long-term
outcomes. Patients undergoing total tumor resection and with
lower WHO grade classification were less likely to recur, while
individuals who achieved subtotal tumor resection and with
malignant tumor nature should be carefully monitored during
follow-up.
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