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Abstract

Background: The relationships of the fourth ventricle to the cerebellar surfaces and the fissures through which the
fourth ventricle is approached surgically are among the most complex in the brain. The area in and around the
fourth ventricle may be affected by a variety of neoplasms. Some are unique to the fourth ventricle; others are also
found in different locations. The two most common surgical approaches to the fourth ventricle are the
transvermian and the telovelar approaches.

The aim of this study: The aim of this study is to compare the results of telovelar and transvermian approaches in
the management of fourth ventricular tumors with regard to clinical outcome and extent of tumor excision.

Patients and methods: This study includes 40 patients presented at Ain Shams University Hospital and Nasser Institute
with the diagnosis of fourth ventriclular tumors in a 4-year period between 2011 and 2015. Surgical treatment was done
in all cases in form of (1) a CSF diversion for hydrocephalic patients through insertion of V-P shunt or EVD. (2) Completely
randomly choosing an approach, 20 patients were operated through the transvermian approach (50% of all patients) and
20 patients were operated through the telovelar approach. Patients were examined clinically, radiologically, and functionally
using the Karnofsky performance scale at the postoperative period, every 3 months for the first year, and then 6 months
thereafter.

Results: Total excision of the tumor was achieved in 27 patients (67.5% of all patients) and 15 patients (75% of 20
patients operated via telovelar approach).There were 13 patients (32.5%) with different postoperative complications, 6
patients underwent telovelar approach,1 case of superficial infection, 3 cases of bulbar palsy (15% of patients operated
via telovelar approach), and 3 cases of cerebellar mutism (15% of patients operated via transvermian approach and 7.5%
of all patients).

Conclusion: The telovelar approach can give better exposure to the fourth ventricle in craniocaudal direction and lateral
direction without splitting of the vermis. For lesions in the upper half, the ventricletelovelar approach can be used but
we have to shift to the transvermian approach for complete resection. The transvermian approach has a higher risk of
postoperative cerebellar mutism syndrome particularly in children.
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Introduction

The posterior cranial fossa is the largest and the deepest
of the three cranial fossae. Here we found the pathways
regulating consciousness, vital autonomic functions, and
motor activities and sensory reception for the head,
body, and extremities, as well as the center controlling
the balance and gait and also the 10 pairs of cranial
nerves segmented within the posterior cranial fossa. In
addition to that, the posterior cranial fossa is strategic-
ally situated at the outlet of the cerebrospinal fluid flow
from the ventricular system [1].

Operative approach to the posterior cranial fossa re-
quires an understanding of the relationships of the cere-
bellum; cranial nerves; brainstem; the cerebellar arteries,
veins, and peduncles; and complex fissures between the
cerebellum and the brain stem. The relationships of the
fourth ventricle to the cerebellar surfaces and the fis-
sures through which the fourth ventricle is approached
surgically are among the most complex in the brain [1].

The fourth ventricle is a broad, tent-shaped midline cav-
ity located between the cerebellum and the brain stem. It
is connected rostrally through the aqueduct with the third
ventricle, caudally through the foramen of magendie with
the cisterna magna, laterally through the foramen of the
luschka with the cerebellopontine angle. The fourth ven-
tricle has a roof, a floor, and two lateral recesses. It is
ventral to the cerebellum, dorsal to the pons and medulla,
and medial to the cerebellar peduncles [1].

The area in and around the fourth ventricle may be af-
fected by a variety of neoplasms. Some are unique to the
fourth ventricle; others are also found in different loca-
tions. Since the fourth ventricle is central in its location
in the posterior fossa, it is often affected by neoplasms
originating from or traveling to the cerebellum, brain
stem, and surrounding meninges and bones [2].

Tumors that occur within the fourth ventricle are
ependymoma, subependymoma, choroids plexus papil-
loma, ganglioglioma, epidermoid, astrocytoma, meningi-
oma, and colloid cyst. Para-fourth ventricular tumors are
medulloblastoma, brain stem glioma, cerebellarastrocy-
toma, hemangioblastoma, metastases, and meningioma [2].

The two most common surgical approaches to the fourth
ventricle are the transvermian and the telovelar approaches.
Transvermian approach involves incising the inferior vermis
of the cerebellum and retracting the two halves of the vermis
in the opposite lateral directions. In telovelar approach, the
telachoroidea and inferior medullary velum, which form the
lower half of the roof of the fourth ventricle, are opened and
the lower vermis is retracted as a unit to provide exposure
into the fourth ventricle [3].

Telovelar approach
The medullotonsillar space of the cerebellomedullary
fissure and the uvulotonsillar space are sharply dissected
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to release the tonsils from the uvula and medulla oblon-
gata bilaterally. The two cerebellar tonsils are then
retracted laterally to expose the floor of the fissure, i.e.,
inferior medullary velum and telachoroidea. The tela-
choroidea which forms the caudal part of the lower half
of the roof of the fourth ventricle is incised from the
foramen of the magendie and then followed laterally to
the foramen of the luschka on both sides [4].

The aim of this study is to compare the results of telo-
velar and transvermian approaches in the management
of fourth ventricular tumors regarding clinical outcome
and extent of tumor excision and also to correlate the
results of each approach with age of patients, tumor
location, size, and pathological nature to evaluate the
impact of these factors on each approach.

Patients and methods
This study includes 40 patients presented at Ain Shams
University Hospital and Nasser Institute with the diag-
nosis of fourth ventriclular tumors in a 4-year period
between 2011 and 2015 (Additional file 1). The age of
the patients ranges from 5 to 50 years old of both sexes.
All patients were subjected to thorough clinical
examination.
All patients investigated by:

1. Routine laboratory investigations (complete blood
picture, kidney and liver function tests, and
bleeding profile).

2. Radiological investigations:

All patients were subjected to computed tomography,

and magnetic resonance study of the brain with and

without contrast was done for every patient pre-
operatively.

Magnetic resonance study of the spine with

and without contrast was done for patients

with ependymoma and medulloblastomato

demonstrating spinal subarachnoid dissemination

of malignant tumors.

e Cerebral angiography was done for patients
with hemangioblastoma when suspected.

e Abdominal computed tomography scan or
ultrasound in cases of hemangioblastoma to
reveal associated lesions that may be a part of
the Von Hipple-Lindau (VHL) disease complex.

3. Histopathological examination was done for all cases
to determine the type and grade of the tumor.

Treatment
Surgical treatment was done in all cases in the form of:

1- Cerebrospinal fluid diversion for hydrocephalic
patients through insertion of ventriculoperitoneal
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shunt, external ventricular drain, or endoscopic
third ventriculostomy if feasible.

2- Completely randomly choosing an approach, 20
patients were operated through the transvermian
approach (50% of all patients), and 20 patients
were operated through the telovelar approach.

Transvermian approach

e All patients operated in prone position.

e The skin incision is accordingly mid line from just
above the union to the spinous process of cervical 2.
e The standard suboccipital craniectomy extend

from the inferior edge of the transverse sinus to
and including the posterior rim of the foramen
magnum which is adherent to the dura and
should be cautiously dissected.

e The dura over the midline of the posterior cranial
fossa is opened by a Y-shaped incision, the two
arms of the Y extending to the transverse sinus
and the vertical leg of the Y heading in the cervical
direction.

e Splitting the inferior vermis on the sub-occipital
surface. The incision extends a variable distance
through the uvula, pyramid, tuber, and folium of
the vermis, depending on the location and size
of the lesion.

e Retracting the two halves of the lower vermis
laterally, then opening the telachoroidea and the
inferior medullary velum, exposing the full length
of the floor from the aqueduct to the obex.

Telovelar approach

e All patients were operated in prone position.

e The skin incision is accordingly mid line from just
above the union to the spinous process of second
cervical vertebra.

e The standard suboccipital craniectomy extends from
the inferior edge of the transverse sinus to and
including the posterior rim of the foramen magnum
which is adherent to the dura and should be
cautiously dissected.

e The dura over the midline of the posterior cranial
fossa is opened by a Y-shaped incision, the two arms
of the Y extending to the transverse sinus and the
vertical leg of the Y heading in the cervical direction.

e The medullotonsillar space of the cerebellomedullary
fissure and the uvulotonsillar space are sharply
dissected to release the tonsils from the uvula and
the medulla oblongata bilaterally.

e The two cerebellar tonsils are then retracted laterally
to expose the floor of the fissure. The telachoroidea
is incised from the foramen of the magendie and
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then followed laterally to the foramen of the luschka
on both sides.

3- Total excision was the goal of the surgical
treatment of the patients included in the study.

4- DPostoperative cerebrospinal fluid shunting was
done for some patients when there was clinical
and radiological evidence of persistent or developing
postoperative hydrocephalus.

5- Radiotherapy was done according to the result
of histopathology.

Postoperative follow-up

1- Patients were examined clinically at the postoperative
period of admission, every 3 months at an outpatient
clinic in the first year after discharge from hospital,
and then every 6 months thereafter.

2- Radiological follow-up of the patients was done in
the form of an immediate post-operative computed
tomography of the brain with and without contrast
and then magnetic resonance image after 3 months
and then every 6 months up to 2 years.

3- Outcome of the patients was estimated according
to the Karnofsky performance scale.

Results

Patients’ demographics

Forty patients harboring fourth ventricular tumors
underwent resection between 2011 and 2015. There
were 25 male (62.5%) and 15 female patients (37.5%),
with ages ranging from 5 to 50 years old (mean, 22.5 +
17 years). 77.5% of the patients were in the first and sec-
ond decade when presented.

Histopathology

This study contained four different types of pathological
groups: astrocytoma, medulloblastoma, choroid plexus
papilloma, and ependymoma. Fifteen patients harbor
ependymoma (37.5%), 11 patients harbor astrocytoma
(27.5%), 12 patients harbor medulloblastoma (30%), and
two patients harbor choroid plexus papilloma (5%).
Correlating sex and pathological types have been
demonstrated in Table 1:

Clinical data

Thirty patients (75%) had headache. Thirty-two patients
(80% of all patients) presented with vomiting. Nineteen
patients (47.5% of all patients) had suffered from un-
steadiness of gait. Eleven patients (27.5% of all patients)
had suffered from diplopia. Fundus examination revealed
23 patients having papilloedema (57.5% of all patients).
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Table 1 Correlation between sex and pathological types
2

Male Female X P value
Astrocytoma 7 4 3.07 0.79
Medulloblastoma 7 5
Choroid plexus papilloma 2 0
Ependymoma 9 6

As regards the cases of astrocytoma, four cases were pilocytic astrocytoma
grade |, five patients with astrocytoma were grade II, and two patients were
grade Il of anaplastic type

Hydrocephalus as diagnosed by computed tomography
scanning and magnetic resonance imaging brain was
present in 35 patients with hydrocephalic changes
(87.5% of all patients).

Twenty-one patients had cerebellar manifestations
(52.5% of all patients) in the form of uncoordinated
movements of the hands, intentional tremors, and gait
disturbance.

Ten patients (25% of all patients) had suffered from
sixth nerve palsy. Two patients had seventh nerve palsy
(5% of all patients). The patients’ clinical results are
summarized in Table 2.

Radiological data
All patients had both preoperative computed tomography
scanning and magnetic resonance imaging of the brain.
All patients had postoperative computed tomography
brain scanning within the first week postoperative. Pa-
tients who had pictures suggestive of medulloblastoma,
astrocytoma, or ependymoma were subjected to magnetic
resonance imaging for the whole spinal canal searching for
seedling. Three patients only (7.5% of all patients) had
proven to have seedling in the spinal canal, two patients
with ependymoma (13.3% of ependymomas), and one
patient with medulloblastoma (8.3% of medulloblastomas).
Twenty patients were subjected to transvermian ap-
proach (50% of all patients), seven cases of ependymoma

Table 2 Summary of patients’ preoperative clinical status

No. Percentage
Symptoms
Headache 30 75
Vomiting 32 80
Unsteadiness 19 475
Diplopia 11 275
Uncoordinated movement 21 525
Signs
Papilloedema 23 575
Hydrocephallus 35 875
Six nerve palsy 10 250
Seventh nerve palsy 2 50
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(46.6% of ependymomas), seven cases of astrocytoma
(63.6% of astrocytomas), five cases of medulloblastoma
(41.6% of medulloblastomas), and one case of choroid-
plexus papilloma (50% of choroidplexus papilloma).

Twenty patients (50% of all patients) were subjected to
telovelar approach, eight cases of ependymoma (53.3% of
ependymomas), four cases of astrocytoma (63.6% of astrocy-
tomas), seven cases of medulloblastoma (58.3% of medullo-
blastomas), and one case (50% of choroidplexus papilloma).

All attempts were done to accomplish total excision of
the tumor. The use of surgical microscope and the applica-
tion of microsurgical techniques had added great advance
in the removal of the tumor. This goal was achieved in 27
patients (67.5% of all patients), 15 (75%) out of 20 patients
operated via telovelar approach, all patients of astrocytoma
and choroid plexus papilloma, five (62%) cases out of eight
with ependymoma, five cases (71.4%) out of seven with
medulloblastoma.

Subtotal removal of the tumor was accomplished in 13
patients (32.5%), 5 (25%) of patients operated via telove-
lar approach and eight (40%) of patients via transver-
mian approach. Six cases were ependymoma, four cases
were medulloblastoma, and three cases were astrocy-
toma. In the cases of ependymoma and medulloblas-
toma, the inferior shell of the tumor was seen to be
tethered to the floor and two cases of medulloblastoma
were extended laterally into foramen of the luschka. Ef-
forts were done to detach the tumor from the brain stem
safely; however, it seemed to be better to leave residual.

Twenty-nine patients were subjected to cerebrospinal
fluid diversion operations preoperatively (70% of all pa-
tients). Nine patients out of the 29 patients were oper-
ated on emergency bases due to disturbed conscious
level. Two patients were operated postoperatively for
ventriculoperitoneal shunt within the first 48 h due to
development of clinical and radiological evidence of
hydrocephalus.

As regards postoperative complications, there were 13
patients with different postoperative complications
(32.5% of all patients). Six patients underwent telovelar
approach (30% of patients operated via telovelar ap-
proach and 15% of all patients), one case of superficial
infection (5% of patients operated via telovelar approach
and 2.5% of all patients), three cases of bulbar palsy
(15% of patients operated via telovelar approach and
7.5% of all patients), one patient with ependymoma out
of eight (12.5% of ependymomas operated via telovelar
approach and 6.6% of all ependymomas), and two
patient with medulloblastoma (28.5% of medulloblasto-
mas operated via telovelar approach and 16.6% of all
medulloblastomas).

There were three cases of cerebellar mutism (15% of
patients operated via transvermian approach and 7.5% of
all patients), one patient with ependymoma out of seven
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(14.2% of ependymomas operated via transvermian ap-
proach and 6.6% of all ependymomas), one patient with
medulloblastoma (20% of medulloblastomas operated via
transvermian approach and 8.3% of all medulloblasto-
mas), and one patient with astrocytoma (14.28% of
astrocytomas operated via transvermian approach and
9% of all astrocytomas).

These three cases were operated via transvermian ap-
proach with small vermian incision not extended much
upward. They were children less than 10 years with de-
layed onset of mutism, emotional liability, unimpaired
consciousness, and no disturbances of organs of phon-
ation, being able to talk in the first few hours after sur-
gery. Follow-up computed tomography scanning and
magnetic resonance imaging of these patients showed no
obvious abnormality of infarction, hemorrhage, or injury
to a vital neurosurgical structure. The only positive data
in radiological picture was mild to moderate local
edema. Two cases have improved with transient course
over 3 weeks with no residual deficits while the third
case who was the youngest (6years) with large-sized
tumor has extended course with partial improvement
over 4 months.

There were 26 patients (65% of all patients) who had
received postoperative radiotherapy, of them there were
nine patients with ependymoma (22.5% of all patients,
60% of ependymomas), 12 patients with medulloblas-
toma (30% of all patients, 100% of medulloblastomas),
seven patients with astrocytoma (17.5% of all patients,
63.6% of astrocytomas); five patients with astrocytoma
were grade II and two patients were grade III anaplastic
type, and three of these patients had whole neuroaxis
radiotherapy two of them was ependymoma (5% of all
patients, 13.3% of ependymomas) and the third patient
was medulloblastoma (2.5% of all patients, 8.3% of
medulloblastomas).

The final prognosis of these patients was assessed by
comparing clinical manifestation of each group preopera-
tive and postoperative using the Karnofsky performance
status scale (Table 3).

Classified into three groups

The first group contains patients with improvement of the
Karnofsky performance status scale, 20 patients (50% of
all patients) improved one degree from (60%—70%) to
(70%—80%) of the Karnofsky performance status scale.

Table 3 Postoperative functional status according to (Karnofsky
performance scale)

No. Percentage
1st group 20 50
2nd group 10 25
3rd group 10 25
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The second group contains patients with the same
Karnofsky performance status scale, ten patients (25% of all
patients) ranged from 60 to 90% of the Karnofsky perform-
ance status scale.

The third group contains patients with deterioration of
the Karnofsky performance status scale, ten patients
(25% of all patients) ranged from one to two degrees of
deterioration of the Karnofsky performance status scale,
the least scale was 40%.

Discussion

This study includes 40 patients presented at Ain Shams
University Hospital and Nasser Institute with the diag-
nosis of fourth ventricular tumors in a 4-year period be-
tween 2011 and 2015. The age of the patients ranges
from 5 to 50years old of both sexes. There were four
different pathological types, namely fourth ventriculare-
pendymoma, choroid plexus tumors, medulloblastoma,
and cerebellarastrocytoma.

This study showed that the incidence in cases of epen-
dymoma was 37.5% (15 patients) of all patients of fourth
ventricular tumors, in comparison to 25% in the work of
El-Bahy on the (telovelar approach to fourth ventricle) [4].

The male to female ratio in case of ependymoma was
1.5:1; these results are more or less compatible with the
results reported by Grill et al. in their study that shows
approximately equal in males and females [5].

The incidence of astrocytoma was 27.5% (11 patients)
of all patients compared to 33% of all tumors as reported
by Akay in his work on those tumor [6] and 19% in the
work of El-Bahy [4].

The incidence of medulloblastoma was 30% (12 patients)
of all fourth ventricular tumors included in this study
which is higher than percentage reported by Smoll and
Drummond as 20% [7] and higher than 19% as reported by
El-Bahy [4].

In this thesis, we had noticed that the male to female ra-
tio in cases of medulloblastoma was 1.4:1, while according
to the work of Polkinghorn and Tarbell, the male to
female ratio was 2:1 with male predominance [8].

As regards choroid plexus tumors, we found the inci-
dence was 5% (two patients) of all fourth ventricular tu-
mors, which are more compatible with 6.25% as reported
by El-Bahy [4].

The two cases of choroid plexus tumors are two
males, while it was2.8:1 in the work of Bauchet and
his colleagues [9].

In cases of astrocytoma, the mean age at diagnosis was
27 years, which is a pit higher than 18 years in the work
of Riva and Giorgi [10].

While in cases of medulloblastoma in this study, the
mean age at diagnosis was 7.9 years, which is compatible
with the study of Smoll and Drummond that shows the
peak incidence is between 5 and 9 years of age.
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Fig. 1 The dura over the midline of the posterior cranial fossa is
opened by a Y-shaped incision, the two arms of the Y extending to
the transverse sinus and the vertical leg of the Y heading in the
cervical direction

Approximately 70% of patients are diagnosed before
the age of 20. There is a slight increase in incidence be-
tween the ages of 20 and 24 years, and the disease is rare
after the fourth decade, consistent with its embryonal
origin [7].

Radiologically, the presence of hydrocephalus in cases
of patients suffering from fourth ventricular tumors is a
hallmark dragging attention to patients suffering from
space occupying lesion obstructing the cerebrospinal
fluid pathways at the level of the fourth ventricle with a
subsequent famous triad of increased intracranial pres-
sure composed of headache especially at the morning,
nausea and vomiting, and blurring of vision. In case of
ependymoma, the incidence of hydrocephalus was
100%, which is compatible with 100% in the work of
Amirian and his colleagues [11]. In this study, this
picture was present in 91.6% of patients with
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medulloblastoma (11 patients out of 12). According
to the work of Anthony and his colleagues, hydro-
cephalus occurs in a percentage of 94% in cases on
medulloblastoma [12].

In this study, 31 patients (80% of all patients) had pre-
operative cerebrospinal fluid diversion, two patients were
operated postoperatively for ventriculoperitoneal shunt
within the first 48 h due to development of clinical and
radiological evidence of hydrocephalus, those patients
were one patient with ependymoma and one patient
with astrocytoma, and according to the work of Anthony
and his colleagues, the percentage of preoperative shunt-
ing was 86% [12].

The aim of the surgery was gross total removal of the
tumor with minimal trauma to the surrounding neural
and vascular structures. We utilized standard microsur-
gical techniques. In this study, all patients were operated
upon in a prone position as performed by Noman and
Martin, the occipital bone and posterior arch of cervical
1 were exposed. A small midline suboccipital craniotomy
was cut, exposing only the cerebellar tonsils and inferior
vermis. The posterior arch of the cervical 1 was removed
if the tonsils were seen descended to this level or below
the preoperative imaging.

In our series, the suboccipital craniectomy was
extended to the foramen magnum in all cases (100%),
The upper cervical spine (cervical 1 and cervical 2) was
removed in eight cases (20% of cases), four cases (26.6%)
of ependymoma out of 15, two cases (16.6%) of medullo-
blastoma out of 12, and two cases (18%) astrocytoma
out of 11. In our series, this was done in cases where the
tonsils were seen descend to this level or below on the
preoperative imaging as a standard indication to remove
cervical 1 arch. Deshmukh et al. compared the telovelar
approach with and without cervical 1 posterior arch
removal to the transvermian approach. They found that
additional removal of the cervical 1 arch offered a larger

Fig. 2 (Left) Pre-op MRI brain axial cut show fourth ventricular mass with homogenous enhancement and hydrocephalus operated via the
transvermian approach. (Right) Immediate postoperative MRI brain axial view with contrast shows no residual, no hematoma
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Fig. 3 Exposure of the fourth ventricle under microscope; the two
cerebellar tonsils are retracted laterally to expose the floor of the
fissure, i.e, inferior medullary velum and telachoroidea. The
telachoroidea which forms the caudal part of the lower half of the
roof of the fourth ventricle is incised from the foramen of the
magendie and then followed laterally to the foramen of the luschka
on both sides

working area than the transvermian approach, obviating
the sole advocated advantage of the transvermian approach
to the rostral half of the fourth ventricle. Nevertheless, we
found this procedure necessary only if the tonsils were
pushed below the level of the foramen magnum by the
tumor. Gentle manual intermittent retraction could allow
for a satisfactory perspective of the upper fourth ventricle.

In this study, 20 patients were operated via transver-
mian approach, and the other 20 patients were operated
via telovelar approach.

The 20 patients were subjected to transvermian ap-
proach (50% of all patients), seven cases of ependymoma
(46.6% of ependymomas), seven cases of astrocytoma
(63.6% of astrocytomas), five cases of medulloblastoma
(41.6% of medulloblastomas), and one case of choroid
plexus papilloma (50% of choroid plexus papillomas).

In the splitting of the inferior vermis of the sub-
occipital surface, the extent of the incision through the
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inferior vermis has been poorly described. The incision
extends a variable distance through the uvula, pyramid,
tuber, and folium of the vermis, depending on the loca-
tion and size of the lesion. The vermian incision was
exposing the underlying nodule, which was necessarily
incised along with the telachoroidea and the inferior me-
dullary velum to gain access to the fourth ventricle [13].

Retraction of the two halves of the lower vermis lat-
erally provide approximately 1 to 2 cm of working space
between the two edges of the inferior vermis. After the
telachoroidea and the inferior medullary velum had been
opened through a mid-line incision, the full length of
the floor (mean length 4 cm) from the aqueduct to the
apex could be exposed. Laterally, the limit of exposure
was maximal at the level of the striaemedullaris [3].

Total excision was accomplished in 12 patients via the
transvermian approach (60% of patients operated via
transvermian approach), four (57.1%) out of seven patients
with ependymoma, three (60%) cases out of five with me-
dulloblastoma, four (57.1%) cases out of seven with astro-
cytoma, and the one patient with choroid plexus
papilloma. Total excision accomplished in 15 (75%) out of
twenty patients of whom were operated via the telovelar
approach is compatible with the 70% in the work of
Noman and Martin, all patients of astrocytoma and chor-
oid plexus papilloma, five (62.5%) cases out of eight with
ependymoma, and five (71.4%) cases out of seven with
medulloblastoma.

Subtotal removal of the tumor was accomplished in
eight patients via transvermian approach (40% of patients
operated via transvermian approach), three (42.8%) out of
seven patients with ependymoma, and two cases (40%)
out of five with medulloblastoma, three (42.8%) cases out
of seven with astrocytoma.

The 20 patients (50% of all patients) were subjected to
telovelar approach, eight cases of ependymoma (53.3%
of ependymomas), four cases of astrocytoma (63.6% of
astrocytomas), seven cases of medulloblastoma (58.3% of

fourth ventricular floor. Results

Fig. 4 (Left) Pre-op MRI brain axial cuts with contrast shows fourth ventricular mass (fourth ventricular choroid plexus papilloma) with homogenous
enhancement operated via transvermian approach. (Right) Near total resection was achieved through telovelar approach with small residual on the




Ebrahim and Toubar Egyptian Journal of Neurosurgery (2019) 34:10

Page 8 of 10

70

60 58.3

533
50 S0
50 46.6
41.6 = Transvermian (groug

a0 36.4 = Telovelar (group-A)

30

20

10

0

Ependymoma Astrocytoma Medulloblastoma cPp

Fig. 5 Types of tumors and operations done

medulloblastomas), and one case of choroid plexus pap-
illoma (50% of choroid plexus papillomas).

Under the operating microscope, the cerebellar tonsil
on the side of the greatest tumor bulk was gently elevated
to reveal the foramen of the magendie, the telachoroidea,
and the inferior medullary velum. The inferior aspect of a
large tumor was often evident protruding through the for-
amen of the magendie, with the telachoroidea and inferior
medullary velum stretched thinly over its surface.

Total excision accomplished in 15 (75%) out of 20 pa-
tients of whom were operated via telovelar approach was
compatible with the 70% in the work of Noman and
Martin [14].

All patients of astrocytoma and choroid plexus papil-
loma, five (62.5%) cases out of eight with ependymoma,
and five (71.4%) cases out of seven with medulloblastoma.
The experience of El-Bahy with large fourth ventricular
tumors, with an extension to the aqueduct above, obex
below, and lateral recesses bilaterally, indicates that telove-
lar approach alone is enough, and vermian incision was
not needed. Opening of thinned inferior medullary velum
and telachoroidea on both sides with multidirectional
uvular retraction was found to be sufficient to deal with
large tumors [4].

The telovelar approach provides greater horizontal angle
of exposure at the level of the foramen of the luschka than
the transvermian. There is no significant difference in the
vertical angle to the roof of the fourth ventricle. Removal
of the cervical 1 posterior arch significantly augments the
vertical angle of the telovelar at both caudal and rostral
levels of the forth ventricle. The telovelar with the cervical
1 posterior arch removal offers the greatest working area
when addressing lesions of the fourth ventricle [15].

This result is due to the good exposure of the fourth
ventricle through the telovelar approach through three
steps of exposure according to the location and size of

the lesion without neural tissue injury, and these three
steps are:

1- Extensive (aqueduct) opening method
2- Lateral wall opening method
3- Lateral recess opening method [16]

Telovelar approach is better in the exposure of the le-
sions in the fourth ventricle that extend upward to the
aqueduct by using the extensive aqueductal opening
method in which the uvulotonsillar and medullotonsillar
spaces are dissected bilaterally without vermian incision,
which was at least 1 ¢cm in the transvermian approach [16].

Postoperative computed tomography scan was done in
40 cases with and without contrast administration within
48 h after surgery to detect the presence of postoperative
hydrocephalus in comparison to the degree of hydroceph-
alus in preoperative images and to evaluate the extent of
tumor removal [17]. The extent of resection should be
assessed with the preoperative and early postoperative
imaging studies; this avoids the surgeon’s bias, which often
over- or underestimates the true amount of tumor
removed.

In this study, patients who were histologically proven to
be having pendymoma or medulloblastoma were investi-
gated for spinal metastasis after 2 weeks postoperative.
Three patients only (7.5% of all patients) had been proven
to have seedling in the spinal canal and two patients with
ependymoma (13.3% of ependymomas), which is higher
than the 10% in the work of Ligia and his colleagues [18].

As regards postoperative complications, there were 13
patients with different post-operative complications
(28% of all patients). Six patients underwent telovelar
approach (30% of patients operated via telovelar
approach) the same as that in the work of Noman and
Martin [14].
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There were three cases of bulbar palsy (15% of pa-
tients operated via telovelar approach and 7.5% of all pa-
tients), one patient with ependymoma out of eight
(12.5% of ependymomas operated via telovelar approach)
compared to 25% in the work of El-Bahy and two pa-
tients with medulloblastoma (28.5% of medulloblastomas
operated via telovelar approach).One case of cerebro-
spinal fluid leak (5% of patients operated via telovelar
approach and 2.5% of all patients) with astrocytoma
(25% of astrocytomas operated via telovelar approach
and 9% of all astrocytomas) compared to 10% in the
work of Noman and Martin [14].

In this study, no cases developed cerebellar mutism in
patients who underwent telovelar approach which is the
same as that in the work of El-Bahy. Seven patients
underwent transvermian approach (35% of patients op-
erated via transvermian approach and 17.5% of all
patients).

There were three cases of bulbar palsy (15% of pa-
tients operated via transvermian approach and 7.5% of
all patients), one patient with ependymoma out of seven
(14.2% of ependymomas operated via the transvermian
approach and 6.6% of all ependymomas), one patient
with medulloblastoma (20% of medulloblastomas oper-
ated via the transvermian approach and 8.3% of all
medulloblastomas), and one patient with astrocytoma
(14.28% of astrocytomas operated via the transvermian
approach and 9% of all astrocytomas).

Three cases of cerebellar mutism (15% of patients op-
erated via the transvermian approach and 7.5% of all pa-
tients) is compatible with the incidence of posterior
fossa syndrome as reported by Pollack and his colleagues
was 8.5-13%. One patient with ependymoma out of
seven (14.2% of ependymomas operated via transver-
mian approach and 6.6% of all ependymomas), one pa-
tient with medulloblastoma (20% of medulloblastomas
operated via transvermian approach and 8.3% of all
medulloblastomas), and one patient with astrocytoma
(14.28% of astrocytomas operated via transvermian
approach and 9% of all astrocytomas).

In our study, the posterior fossa syndrome occurs in
cases operated via transvermian approach with small
vermian incision not extended much upward. This is
compatible with the work of Riva and Giorgi that sug-
gest that cerebellar mutism is secondary to edema in the
deep cerebellar nuclei and may be related to the
manipulation of the vermis [10].

As regards the spinal metastasis in cases of medullo-
blastoma, it was one patient with medulloblastoma
(8.3% of medulloblastomas), which is lower than the
work of Jonathan and Cohen that shows a very wide
range of spinal dissemination 13-43%, and they show
also that dissemination at diagnosis is frequent in
patients younger than 5 years old [19].
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Although prophylactic whole craniospinal irradiation
was advocated at one time for all resected ependymo-
mas, local recurrence is the predominant site of failure
and whole spine irradiation does not appear to improve
survival. More extensive radiation fields are indicated if
there is evidence of tumor dissemination based upon
neuroimaging or cerebrospinal fluid cytology [20].

The rationale for additional radiation to the tumor
bed is based upon the observation that 50 to 70% of re-
currences occur in the posterior fossa. Although some
investigators include the entire posterior fossa in the
boost volume, current protocols are investigating the
use of reduced posterior fossa high-dose volume boost
in order to spare normal brain from excess radiation
exposure [21].

As regards the cases of astrocytoma, postoperative
radiotherapy had been received in seven patients with
astrocytoma (63.6% of astrocytomas), five patients with
astrocytoma were grade II and two patients were grade
III anaplastic type which is compatible with the work of
Conway and his colleagues, who reported that astrocyto-
mas cannot be totally resected and even those histologi-
cally of low grade may recur without radiotherapy.

It is important to emphasize that the most import-
ant prognostic indices for satisfactory results in case
of fourth ventricular tumors depends greatly on early
diagnosis of the patient. Provided that there is no
tumor invasion into the brain stem, cerebellopontine
angles or supratentorial as seen by computed tomog-
raphy scanning or magnetic resonance imaging of the
brain, it is mandatory to choose the approach and de-
gree of removal as the pathological nature of the le-
sion and vital neural tissue infiltration which are the
limiting factors for total tumor removal. So, near total
removal is acceptable in cases where complete re-
moval may endanger function or life.

Conclusion

The most common fourth ventricular tumors in this
study were ependymoma, astrocytoma, and medullo-
blastoma, which are more common in the child age
group. Choroid plexus papilloma usually affects the
fourth ventricle in the adult age group.

The main presentation of fourth ventricular tumors
is the symptoms and signs of increased intracranial
pressure due to obstruction of the CSF pathway, and
the main treatment is the tumor excision (Figs. 1, 2,
3, 4, and 5).

Ventriculoperitoneal shunt is needed if total tumor
excision is not available due to infiltration of the
brain stem or cerebellar peduncle and also in cases
presented with severe obstructive hydrocephalus
threatening their lives.
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There are two approaches to the fourth ventricular
tumors

Telovelar approach

Telovelar approach can give better exposure to the fourth
ventricle in the craniocaudal direction and lateral direc-
tion without splitting of the vermis or causing injury to
vital neural structures, so this can be used in lesions in the
lower half of the fourth ventricle, lesions occupying the
whole ventricle, and lesions extending into foramina of
the luschka and magendi, while in lesions in the upper
half, we can begin with the telovelar but if it is impossible
to excise the tumor totally we have to turn to transver-
mian approach.

Transvermian approach

Transvermian approach may be complicated by postopera-
tive cerebellar mutism syndrome particularly in children.
The most affecting factors in the prognosis of fourth ven-
tricular tumors are the pathological nature of the lesions,
the degree of tumor excision, and the infiltration of vital
neural structure. Total removal of tumors focally attached
to critical areas in the fourth ventricle should not be
attempted at the expense of the patient’s morbidity and
mortality. Near total excision is acceptable in cases where
complete removal may endanger function or life.

Radiotherapy

Radiotherapy to either the primary site or whole neu-
roaxis radiation improves the prognosis in cases of
medulloblastoma, ependymoma, and astrocytoma.
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