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ABSTRACT

Background: The selection of surgical approach to the lateral ventricular masses includes
difficulties due to their deep localizations, close proximity to the vascular and the eloquent brain
structures. The most appropriate approach that should be chosen in surgical treatment of lateral
ventricular masses is still controversial. In this study, the factors in the choice of surgical
approach to the lateral ventricle masses and the results of them were investigated.

Materials and methods: In this study, 80 patients who underwent surgery in our clinic due to
the lateral ventricular masses were retrospectively analyzed between the years 2002-2013. All of
the cases were evaluated in terms of clinical and neuroradiological results pre and
postoperatively. In 24 cases the anterior interhemispheric transcallosal, in 4 cases the posterior
interhemispheric transcallosal, in 30 cases the posterior interhemispheric precuneal, in 14 cases
the transcortical and in 8 cases the combined surgical approaches were performed.

Results: Gender distribution of the cases were 45 male/35 female and the mean age of them was

31.7 years (7 month - 73 years). In 64 patients the gross total resection was performed, whereas



in 16 patients subtotal resection was performed due to the infiltration of eloquent brain areas. In
the histopathological examination; 52 neuroepithelial, 8 mixed neuroglial, 3 meningeal, 2
lympho-hematopoietic system, 1 pine blastoma, 1 germ cell, 5 metastatic and 8 other benign
masses were observed. After surgery, additional neurological deficits developed in 9 patients.
The mortality was observed in 6 patients postoperatively. The average follow-up time was 13 (1-
83) months.

Conclusions: The essential factors which affect the results of surgical treatment of lateral
ventricular masses are; the size of the mass, histopathology, location, extension, and the
relationship to the neurovascular structures. The goal of surgery is to provide the
histopathological diagnosis, gross total resection, if it is possible, and to normalize the flow of
cerebrospinal fluid by eliminating the mass effect of pressure.

Keywords: lateral ventricle, surgical approach, transcortical, transcallosal, transylvanian

INTRODUCTION

Lateral ventricles have an important place in neurosurgery practice due to their deep
location in both hemispheres and their proximity to neurovascular structures. Lateral ventricle
tumors may arise from the ependyma and subependymal region surrounding the ventricles, the
choroid plexus epithelium, and ectopic tissue residues remaining in the ventricle or its walls [1].
Lateral ventricle tumors are rare lesions with an annual incidence of 0.81-1.6% [2].
Intraventricular tumors constitute 10% of CNS (Central nervous system) tumors, and lateral
ventricle tumors constitute less than 1% of intracranial tumors [3].

Lateral ventricle pathologies include hydrocephalus, tumors, and developmental
disorders. Approach to lateral ventricle pathologies is an important problem in neurosurgical
practice, as they are deep-seated and difficult to reach parts of the brain due to their anatomical
location. In choosing the approach to this area, the aim is to apply the surgical technique with the
least harm possible to the patients. In addition to being deep-seated structures in the brain, lateral
ventricles constitute an important passageway in the approach to the 3rd ventricle and some basal
cisterns. Microsurgical anatomical knowledge and micro technical applications have expanded
the limits of confidence in lateral ventricle approaches and facilitated radical surgery [4, 5].

The location of the lateral ventricles necessitates that all approaches to these lesions be

made by passing cortical structures [6]. Thanks to advances in operating instruments,



microscopes, neuroradiological and microsurgical techniques, surgical mortality, and morbidity
in tumors of this region have decreased significantly [7, 8]. The transcortical-transventricular
approach to intraventricular midline tumors was first described by Dandy in 1922, Bush used the
midline approach in 1944, and this approach was later modified to transcallosal [9]. Various
surgical corridors have been defined to reach space-occupying lesions in the lateral ventricles.
These corridors aim to reach the pathology with the least incision, least traction and shortest
distance, and provide adequate surgical working space, while not damaging the neurovascular
structures. The main purpose of surgery for tumors located in the lateral ventricle is to establish
histopathological diagnosis, remove the tumor as much as possible and ensure adequate CSF
circulation[10-12].

This study aimed to retrospectively examine the factors affecting the choice of surgical
approach and its results in patients who underwent surgery for lateral ventricle masses in our

clinic.

MATERIALS AND METHODS
Patients

In this study, 80 patients who underwent surgery for lateral ventricle mass in our clinic
between 2002 and 2013 were retrospectively examined. Tumors originating from the lateral
ventricle walls and showing trans ependymal spread were included in primary lateral ventricle-
derived tumors. All cases were evaluated retrospectively with their clinical, neuroradiological,

surgical and pathological data.

Patient evaluation and surgical protocol

The clinical signs and symptoms of the cases before surgery, the location of the mass and
its direction of expansion, the size and possible pathology of the mass, and the features that
affect the choice of surgical approach, as well as complications, residual tumor size, the clinical
course of the patient during follow-up, the need for additional treatment, and recurrence data

were examined and interpreted.



Radiological evaluation

In all cases, preoperative MRI was used to determine the location, size, and expansion of
the masses. CT and MRI with and without contrast were used to determine the morphological
features of the masses. Vascular structures were evaluated with MRI Angio, especially in patients
for whom an interhemispheric approach was planned. Additionally, DSA was performed in 2
patients in whom intraventricular hematoma and AVM were detected. The cases were followed

up with MRI for postoperative residue and recurrence.

RESULTS
Gender and age of patients

45 of the cases were male, 35 were female, and the average age was 31.7 (7 months-73

years) and shown in Table 1.

Table 1. Gender and age of patients.

Patients

Male (n, %) 45 (56.25%)

Female (n, %) 35 (43.75%)

Age (mean, min—max) 31.7 (7 months — 73 years
old)

General symptoms

The main signs and symptoms were generally related to the mass location. In masses
located in the anterior of the ventricles; While headache and nausea and vomiting were
frequently observed, in addition to these findings, gait instability was observed in 1 patient and
seizures were observed in 4 patients. In masses located in the middle of the ventricles; While
increased intracranial pressure (ICP) findings were frequently observed, in addition to these
findings, seizures were observed in 5 patients, confusion in 3 patients, motor loss in 3 patients,
dizziness in 5 patients, and unilateral vision loss in 2 patients. In masses located posterior to the
ventricles, vision-related problems and motor and sensory losses accompanied the increased ICP

findings.



Tumor location and expansion

Masses according to their location in the ventricles; 14 were frontal horn, 19 were trunk,
21 were atrium, 17 were occipital horn, 5 were temporal horn, 2 were trunk and atrium, 1 was
atrium, temporal and occipital horn, and 1 case was trunk. detected in the temporal and occipital
horns. (Fig. 1). The masses were found in the left lateral ventricle in 40 cases, in the right lateral
ventricle in 29 cases, and in both ventricles in 11 cases. A mass originating from the ventricle
was observed in 48 of the cases, and a mass originating from the surrounding neural tissues and
extending to the ventricle with transependymal spread was observed in 32 of the cases. 8
thalamic, 6 occipital, 6 temporal, 5 frontal, 2 paratrigonal, 1 frontoparietal, 1 hypothalamic, 1
pineal, 1 splenial, and 1 temporoparietal mass extending into the ventricle with transependymal

spread were detected.

Frontal horn Trunk Temporal horn Atrium Occipital horn  Multi-located

Figure 1. Distribution of masses in ventricular area

Pathological findings

High-grade glial tumors were most frequently found in the occipital horn (9/29), less
frequently in the atrium (7/29) and trunk (6/29). All subependymal giant cell astrocytoma

(SEGA) were in the frontal horn (5/5), 2 of the metastases were in the atrium, 1 was in the trunk,



and 1 was in the temporal and occipital horns. Low-grade glial tumors were mostly located in the
body (3/6).

When tumor grades were examined, it was seen that benign (grade 1 and grade 2) and malignant
(grade 3 and grade 4) lesions were equal, and grade 4 (32) lesions were the majority of malignant

tumors (Figure 2).

Type (WHO)

Benign Grade Il Grade Il Grade IV

Figure 2. Type and number of tumors according to WHO criteria

Distribution of lateral ventricular pathology

The most common tumor types was SEGA (5/14) in frontal horn, GBM (4/19) and central
neurocytoma (4/19) in trunk, malign glial mass (4/21) in atrium and GBM (7/18) in occipital
regions. Type of tumors observed in different regions of lateral ventricles was presented in Table
2. The masses spread to more than one region of the ventricle in one case of metastasis,

aspergilloma, astrocytoma grade 2 and high-grade glial tumor.

Table 2. Tumors and their location in lateral ventricles.

Location of pathology

Type of tumor Temporal Atrium Occipital
Frontal horn | Trunk b
orn

SEGA (n) 5




GBM (n)

1

Anaplastic

astrocytoma (n)

1 (Grade I)

1 (Grade
J11))]

Atypical

meningioma (n)

Glial tumor (n)

1 (low grade)

3 (low grade)

1 (low grade)

1 (low
grade)
1 (high
grade)

Choroid plexus

papilloma (n)

Pilocytic

astrocytoma (n)

1 (Grade
)

Central

neurocytoma (n)

4

Cyst (n)

2

Astrocytoma (n)

1 (grade II)

1 (Grade II)

Hematoma (n)

1

Sub ependymoma

(n)

1 (grade I)

Metastasis (n)

1

Atypical choroid

plexus

()

papilloma

Ganglioglioma (n)

Anaplastic

ependymoma (n)

Lymphoma (n)

1 (B cell)

Epidermoid tumor

()

1

Malign glial mass

()

Pleomorphic

xanthoastrocytoma

(n)

1 (malignant)
1 (Grade II)

Meningioma (n)

1 (Grade I)

Yolk sac tumor (n)

1

High level

1




malignant

epithelial tumor (n)

Arteriovenous 1

malformations (n)

Cyst hydatid (n) 1
Pine blastoma 1 (grade
V)

Pathological findings by genders

Although there was no significant difference in the distribution of pathologies according
to gender, all metastases detected were in male cases. In addition, low grade glial mass were
more common in men, and high grade glial mass were more common in women. The distribution

of pathologies by gender is summarized Figure 3.

Male Female

Figure 3. Distribution of pathologies by genders

Surgical interventions

The choice of approach was made according to the size of the mass, localization,
expansion, vascularization, and its relationship with the sensitive area. For all these cases, 24

anterior interhemispheric transcallosal, 4 posterior interhemispheric transcallosal, 30 posterior




interhemispheric precuneal, 14 transcortical and 8 combined approaches were applied. Gross
total resection could be performed with a single surgery in 56 of the patients who underwent
surgery, and subtotal resection could be performed in 24 cases (Table 3). Gross total resection
could be achieved by adding combined approaches to 8 of the cases in which subtotal resection
was performed. As a result, gross total resection was achieved in 64 cases, while residual tumor

was left in 16 cases.

Table 3. Surgical interventions

Intervention Number (percentage)
Anterior interhemispheric transcallosal 24 (30.00%)
Posterior interhemispheric transcallosal 4 (5.00%)
Transcortical 30 (37.50%)
Posterior interhemispheric precuneal 14 (17.50%)
Combined 8 (10.00%)

Other surgical interventions

4 cases were operated with the frontal transcortical approach. In 3 of them, the pathology
was reported as high grade glial mass, and in 1 case, the pathology was reported as low grade
glial mass. In 1 case, the mass originated from the left frontal lobe but extended to both lateral
ventricle bodies, and in 1 case, the right frontoparietal mass filled the right lateral ventricle body.
In both cases, the mass was evacuated by advancing anterior interhemispherically and making a
transcortical incision at the level of the cingulate gyrus. The neurological loss of the patient, who
presented with left hemiparesis and underwent anterior interhemispheric transcortical
intervention, continued after surgery. The patient developed hydrocephalus during follow-up and
a V-P shunt was installed 1 year later. In the other two cases, masses originating from the frontal
lobe extended to the frontal horn of the ventricles. In 1 patient who did not have hydrocephalus
before, a V-P shunt was placed due to hydrocephalus on the 50th day after surgery. There was no
mortality or morbidity after surgery.

4 cases were operated with the temporal transcortical approach. The pathology of 2 of
them was high grade glial mass, 1 was atypical choroid plexus papilloma, and the pathology of 1

was ganglioglioma. While there were masses originating from the temporal lobe and extending



to the temporal horn in 3 cases, there was a pure intraventricular mass in 1 case. In 3 cases, 1 cm
of the limen insula was removed with the transsylvian-transinsular approach. An incision was
made from the posterior aspect to reach the temporal horn and excise the mass. With this
approach, gross total excision was achieved in 2 cases and subtotal excision was achieved in 1
case. Gross total tumor resection was achieved in 1 case with a transcortical incision from the
posterior part of the middle temporal gyrus due to the tumor completely filling the temporal
horn, infiltrating the temporal lobe and reaching the subpial area. In this case, who presented
with dysphasia, motor aphasia developed after surgery. Subtotal resection could be performed in
1 case with high grade glial mass, which was operated via transsylvian-transinsular approach,
due to advanced neurovascular adhesions. The patient, who had right upper monoparalysis and
central facial paralysis after surgery, developed loss of consciousness after a seizure on the 3™
day and died due to cardiac arrest on the 6™ day.

With this approach, 5 cases with masses originating from the occipital lobe and extending
to the occipital horn were operated on. The pathology of 3 of these cases was reported as high
grade glial mass, 1 as hydatid cyst and 1 as metastasis. One patient, who was operated on at an
external center due to an occipital mass and who applied to our clinic due to cerebrospinal fluid
(CSF) fistula and confusion, was operated on with a posterior interhemispheric transcortical
approach. External ventricular drainage (EVD) was applied to the case, whose pathology was
reported as a high-grade malignant epithelial tumor, due to continuing hydrocephalus after
surgery. The patient died due to sepsis on the 25" postoperative day. The case, who had right
hemiparesis, aphasia and confusion at the time of admission, and who was operated on via the
occipital transcortical approach due to multiple hydatid cysts in the temporal and occipital horns
of the lateral ventricle, died on the first day after surgery. Right temporal hemianopsia developed
after surgery in 1 case, which was operated on due to a mass extending to the left occipital horn
and whose pathology was reported as GBM.

Four cases with masses located in the atrium, body and occipital horn were operated on. 2
of these cases were glial masses, 1 was diffuse large B-cell lymphoma, and 1 was an
arteriovenous malformation (AVM) whose nidus was in the occipital horn. While gross total
resection could be achieved in 2 of the operated cases, subtotal resection could be performed in 2
cases due to difficulty in transportation. There was no postoperative mortality or additional

neurological loss in the cases.



Thirty cases with masses located in the atrium, occipital horn and trunk were operated on.
The pathology of the majority of these cases was reported as high grade glial mass, 40 (53.3%).
While gross total resection was achieved in 24 of the cases, subtotal resection could be achieved
in 6 cases due to difficulty in access or sensitive area infiltration. He applied with the complaint
of difficulty in swallowing and was diagnosed with a mass in the atrium while being examined
for vocal cord paralysis. The pathology of the patient, who was operated via the posterior
interhemispheric precuneal approach in our clinic, was reported as high grade glial mass. A
tracheostomy was performed after surgery due to vocal cord paralysis. The patient developed
lung infection and failure and died on the 21* day. It was observed that vision loss continued
after surgery in 2 patients who complained of narrowing of the visual field. The masses of these
patients were reported as high grade glial mass and pilocytic astrocytoma. Right temporal
hemianopsia developed after surgery in 1 patient with a metastatic (malignant mesenchymal
tumor) mass located in the right atrium, who presented with headache and seizure complaints.
The patient, who was operated on due to a mass located in the left atrium and whose pathology
was reported as high grade glial mass, developed right hemiparesis and facial paresis on the right
after surgery. The patient, whose neurological loss improved in the long term, presented with
hydrocephalus clinic 2 years later and a V-P shunt was installed. Postoperative right hemiparesis
developed in 1 patient, who was operated on due to a mass originating from the left thalamus and

extending to the body of the ventricle, and whose pathology was reported as GBM.

Combined approaches

Gross total resection was aimed with second surgeries performed with different
approaches within the same week in 8 cases where adequate resection could not be achieved in
the first surgery due to sensitive area infiltration, large size of the mass or transportation
difficulties. As a result of these combined approaches, no mortality or additional neurological
loss occurred in the cases. The sources, pathologies and combined surgical approaches of the

masses are summarized in the table below (Table 4).

Table 4. Cases operated by combined surgery

Ventricle location Pathology First operation Second operation

2 different mass in | Malignant Temporal transcortical | Anterior




trunk and temporal | astrocytoma (grade interhemispheric
horn I1I) transcallosal
Trunk Central Anterior Posterior
neurocytoma interhemispheric interhemispheric
transcallosal transcallosal
Trunk Diffuse Anterior Posterior
astrocytoma (grade | interhemispheric interhemispheric
) transcallosal precuneal
Temporal, occipital | Metastasis Transsylvian- Posterior
horns and atrium transinsular interhemispheric
precuneal
Temporal, occipital | High grade glial | Temporal transcortical | Posterior
horns and atrium mass interhemispheric
precuneal
Temporal and | Astrocytoma Transsylvian- Posterior
occipital horns (grade 1II) transinsular interhemispheric
precuneal
Occipital horn and | Yolk sac tumor Supracerebellar Posterior
atrium infratentorial interhemispheric
precuneal
Trunk and atrium Astrocytoma Posterior Anterior
(grade II) interhemispheric interhemispheric
transcallosal transcallosal

Patient 1

Patient 2




Patient 3

Figure 4. Preoperative and post-operative radiological images of some of the patients. Patient 1:

Central neurocytoma originating from the third ventricle and extending to both lateral ventricles;
Patient 2: Right lateral ventricle occipital horn with meningioma; Patient 3: Atypical choroid
plexus papilloma located in the left lateral ventricle temporal horn; Patient 4: Anaplastic
oligodendrioglioma WHO grade 3, originating from the left frontal horn and extending to the left

lateral ventricle.

DISCUSSION

Third ventricle masses can be classified as arising in or immediately adjacent to one of
five locations: anterior, posterior, inferior, foramen of Monro, and intraventricular. Anterior

masses involve the optic and infundibular recesses, posterior masses affect or arise in the



posterior commissure and pineal gland, and inferior masses involve or affect the ventricle floor.
They stated that most commonly these anomalies represent neurohypophyseal malformations,
which can manifest as hormonal abnormalities, or stenosis of the aqueduct of Sylvius, which
manifests as dilatation of the third and lateral ventricles (hydrocephalus) [13]. Germ cell tumors
are typically included in the differential of pineal region masses; However, they stated that other
locations such as intraventricular and posterior fossa were rarely seen. It has been suggested that
neurosurgeons and oncologists should be aware of this rare possible lesion to contribute to a
broad differential diagnosis [14]. Ma et al. also retrospectively examined a total of 18 patients by
evaluating  their  histopathologies using MRI  imaging technique. In their
immunohistopathological evaluation, atypical CNC tumor cells showed malignant behavior and
more positive expression of Ki67 than benign cases. They stated that the first option in treatment
is a surgical procedure, and that radiotherapy may be beneficial to patients after surgery [15].

In a study evaluating the surgical approach, the supracerebellar-infratentorial approach
was preferred in the sitting position. They suggested that for pineal region lesions that displace
the deep venous system downwards or have significant lateral extension, the occipital-
transtentorial approach in the 3/4 prone or sitting position is effective. They also concluded that
for lesions that do not extend posterior to the splenium and are truly located in the posterior third
ventricle, an interhemispheric-transcallosal approach in the lateral position should be preferred
[16]. The pathological spectrum of lateral ventricular tumors in children is wide, and it has been
reported that pathology in malignant tumors is difficult to determine on imaging. It has been
stated that the diagnosis of benign tumors such as subependymal giant cell astrocytoma, low-
grade astrocytomas and choroid plexus papillomas is relatively easier. Significant interobserver
differences in the radiological diagnosis of these tumors have also been reported [17]. In
addition, Shahjouei et al. detected and treated 10 new cases of congenital foramen of Monro
occlusion in patients with a mean age of 6.65 + 10.51 months [18].

10% of central nervous system tumors occur in or near the ventricular system. 50% of
these tumors in adults and 25% in children are in the lateral ventricle. Histological diagnosis
varies with the age of the patients. While the histopathological diagnosis tends to be glioma in
older children, choroid plexus tumors are usually seen in younger children [19]. However, when
the cases between the ages of 0-16 were evaluated in our study, the majority of the pathologies

were low-grade glioma (16/25). All SEGAs cases were detected in the pediatric age group.



Interestingly, male gender was observed more frequently in our study. Although the
histopathological diagnoses in both genders were approximately equal, all metastases were more
common in men. In addition, while low grade glial mass were more common in men, high grade
glial mass were more common in women. In the literature, subtotal excision has been reported as
19-50% and total excision as 33—-79% in intraventricular tumors [6, 19]. In our study, 80% total
and 20% subtotal excision was achieved. Primary ventricular tumors; While they arise from
anatomical structures within the pure ventricle (choroid plexus, vascular structures, arachnoid
structures, ventricular ependyma, etc.), secondary tumors are masses that originate from the
parenchyma around the ventricle (paraventricular) and extend into the ventricle by passing the
ependymal structures. It has also been reported that the majority of primary ventricular tumors
are low-grade lesions [3, 20]. The most commonly reported lateral ventricle tumors are;
astrocytoma, choroid plexus papilloma, meningioma and ependymomas, respectively [21]. When
the histopathologies of the tumors seen in our study are listed according to their frequency of
occurrence; They were high grade glial mass, low grade glial mass, mixed neuroglial tumor, and
metastases. Histopathology was malignant in 50% of our cases.

The locations of tumors within the lateral ventricle have been reported as atrium, body,
and frontal horn, in decreasing order of frequency [22]. In another series, the most common
localizations of lateral ventricle tumors were atrium, frontal horn, temporal horn, and septum
[23]. Gokalp et al. showed that in 112 cases; the most common locations of tumors have been
reported to be the foramen of Monro, trunk, atrium, and frontal horn, with decreasing frequency
[24]. In our study, the frequency order of the regions where the masses are seen is; It was in the
form of atrium, body, occipital horn, frontal horn, and temporal horn. More than one region
involvement was observed in four cases.

The choice of surgical approach for lateral ventricle tumors depends on various factors
such as localization of the tumor within the ventricle, the direction of tumor expansion, whether
the relevant hemisphere is dominant or not, the size of the tumor, the source of arterial feeders,
its neighborhood with the choroid plexus and internal cerebral veins, its venous drainage and
histopathological features [25]. In our study, the anterior interhemispheric transcallosal approach
was largely preferred for masses located in the frontal horn and trunk. Transcortical approach
was used only in 4 cases originating from the frontal lobe with tumor spread to the subpial

distance.



Sometimes frontal horn tumors can reach very large sizes and cause ventricular
enlargement due to obstruction of the foramen of Monro. In this case, it is easier to enter the
lateral ventricles via the anterior interhemispheric transcallosal route [26]. In our study, it was
observed that this condition facilitated entry into the ventricle in cases with preoperative
hydrocephalus, as stated in the literature. Some authors have reported that in cases operated with
the anterior interhemispheric transcallosal approach, hydrocephalus may persist in some cases
due to arachnoid granulation obstruction or residual tumor obstructing the foramen of Monro
[27]. In our study, there was no need for a V-P shunt after surgery in any of the cases in which we
applied this approach.

Transcortical or transinsular approaches can be used for masses located in the temporal
horn. These approaches provide a shortcut to reach the lesions, but the risk of neurological loss is
higher with cortical incision. For this reason, it is more appropriate to intervene in masses
located in the temporal horn via the transsylvian-transinsular route, especially in terms of
preventing speech and vision-related losses [28]. We did not encounter any morbidity in the
cases in which we applied the transinsular approach.

The disadvantage of the transsylvian-transinsular approach is that it provides a narrower
working area, so combined surgery can be performed with the addition of the posterior
interhemispheric precuneal approach, especially for large masses extending into the atrium. As a
matter of fact, in one of our cases with a mass extending into the atrium, the total tumor could
not be removed via the transinsular route, and the part in the atrium was removed with the
precuneal approach. Although gross total resection was achieved after the transcortical approach
used in 1 case with GBM extending to the subpial distance of the temporal lobe, the development
of motor aphasia after surgery shows that the morbidity of lateral transcortical approaches to this
region is also high. The transcortical approach is an acceptable route due to minimal morbidity in
the non-dominant hemisphere. This technique can become a dangerous problem in the language
cortex in the dominant hemisphere [29].

The posterior interhemispheric precuneal approach is a preferred surgical option for the
excision of trigonal masses with a low risk of complications. The danger of this approach is the
possibility of imminent memory impairment after surgery. The transcortical approach often
causes motor and speech losses or optic radiation injury [3, 30]. Hussein resected atrial

meningiomas using this approach in 8 cases and did not observe memory deficits in any of his



patients [31]. In our study, the posterior interhemispheric precuneal approach was used in 30
cases, and right hemiplegia developed in 1 case with GBM with thalamus infiltration. We think
that the neurological loss in this patient is due to capsule interna injury during excision due to
infiltration in the thalamus.

The transcallosal approach offers an important surgical option for lateral ventricle
lesions. During callosotomy, anterior genu, rostrum and anterior commissure should be avoided.
Incisions that avoid the splenial section do not cause significant neurological losses [32]. When
transcallosal approaches are compared with transcortical approaches, the incidence of post-
surgical seizures, porencephalic cyst formation and subdural hygroma is less in transcallosal [26,
33]. It has been reported that posterior callosotomy is not appropriate in large tumors located in
the occipital horn and atrium, as the interhemispheric approach cannot be adequately excluded
and has disadvantages such as not being able to reach the proximal choroidal feeders and not
providing adequate tumor resection in such tumors [34]. In our series, no complications related
to callosotomy were observed in cases where the interhemispheric transcallosal approach was
applied.

Transcortical middle frontal gyrus approach may cause speech and facial apraxia in the
excision of lateral ventricle tumors in the dominant hemisphere . The reported risk of
postsurgical seizures after transcortical approaches ranges from 19% to 75% [35]. The true
incidence of postoperative seizure related to cortical incision is difficult to determine because
there are many factors that cause seizures, including histological type of tumor, presence of
preoperative seizures, residual tumor, subdural effusion, and electrolyte imbalance. In our study,
no seizures were observed in the patients who underwent transcortical intervention, as
antiepileptic medication was started before surgery and this treatment was continued after
surgery.

Post-surgical ventriculomegaly is common, but not all patients require a shunt. Because
even after a large tumor excision, intracranial pressure measured with a ventricular catheter may
be normal or low. The number of patients requiring a shunt varies depending on different factors.
Approximately 10-50% of patients will eventually require CSF drainage [36]. In our series, the
need for V-P shunt was lower than reported in the literature and was 5%. This high shunt
requirement in the literature may be due to CSF malabsorption due to inadequate mass excision,

recurrence, or bleeding during surgery. Surgical mortality reported in lateral ventricle tumor



surgery series varies between 0% and 12%, and morbidity rates, including general epilepsy rates,
range between 10% and 70% [37-40]. In our series, the mortality rate is 7.5%, which is similar to
the literature. Mortality rates have decreased due to advances in microsurgery and are usually

secondary to intraventricular hemorrhage or pulmonary embolism after surgery [41].

CONCLUSIONS

Lateral ventricle tumors are very rare, grow slowly, and can reach quite large sizes before
showing symptoms. The structure, size, location, expansion, and vascularization of
intraventricular tumors are the main factors affecting the choice of surgical approach. Total
resection is possible by transcortical or transcallosal route in most, but not all, of these lesions.
When malignant tumors invade important areas, subtotal resection should be preferred. The
incidence of postsurgical seizures is higher in transcortical approaches. A short and safe way for
tumor excision should be preferred by evaluating all factors of the tumor, its vascularity, and all
parenchymal structures near the tumor. Instead of transcortical approaches, we recommend using
transcallosal, transsylvian-transinsular or precuneal approaches, depending on tumor location.
However, in large tumors involving more than one part of the ventricle, combined approaches

may be required.
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