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Abstract:

The endoscopic third ventriculostomy (ETV) is a neuroendoscopical procedure that represents a more suitable
alternative to the extracranial shunting in obstructive hydrocephalus. It consists of fenestrating the floor of the third
ventricle and thus establishing a free flow of the cerebrospinal fluid from the ventricles to the site of resorption in the
subarachnoid space. It offers a more physiological solution and a chance at a shunt-free life for patients with
hydrocephalus. The main indication for the procedure is obstructive hydrocephalus, however, it can also be useful in
patients with other forms of hydrocephalus.

Case Summary:

We present a treatment flow of a 20-year-old patient, diagnosed with an obstructive hydrocephalus due to
supratentorial obstructing ventriculomegaly due to an intraventricular lesion that was successfully treated with an
ETV.
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INTRODUCTION:

Hydrocephalus is a disorder of cerebrospinal fluid
(CSF) physiology, resulting in an abnormal
enlargement of brain ventricles due to excessive
accumulation of CSF. The main causes are disturbance
of CSF flow, subnormal resorption or, rarely,
overproduction [1]. Hydrocephalus when occurs as a
causal  complication of another  condition
(haemorrhage, infection, tumour) it is called acquired
or secondary. The most common site of this blockage
is at the cerebral aqueduct, called aqueductal stenosis.
Though this occurs more commonly in children, it can
present in adulthood. Other locations of blockage can
occur at the third or fourth ventricles. Patients can have
progressive symptoms of headaches, memory
difficulties, blurred vision, double vision and/or
imbalance. Most commonly, people are born with such
blockages, though patients can acquire these from
infection or trauma.

Regarding the pathophysiological mechanism, we
differentiate between obstructive and communicating
hydrocephalus. Classically, the obstruction of the CSF
flow within the ventricles is classified as obstructive
or non-communicating hydrocephalus, whereas the
obstruction of the CSF flow or its absorption in the
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subarachnoid spaces is known as communicating
hydrocephalus. Main causes include defective
absorption, overproduction of the CSF or venous
drainage insufficiency. In the acute form of obstructive
hydrocephalus, especially in young patients, only
minor ventriculomegaly may be present in spite of a
significant rise in the intracranial pressure. With long
standing CSF pressure on the brain parenchyma, the
ventricular system dilates, compressing and thinning
the overlying cortex. The primary point of obstruction
in a non-communicating hydrocephalus may be
proximal (at the level of the third ventricle or the
aqueduct) or distal (at the level of the fourth ventricle,
fourth ventricular outflow tracts or the foramen
magnum). The most common causes for obstruction in
the ventricular system are occlusion of cerebral
aqueduct, tumours and colloid cysts. In cases of
communicating hydrocephalus, the source of
obstruction can reside in the basal cisterns or there can
be a failure of CSF absorption through the arachnoid
granulations. That is most often due to infections or
subarachnoid haemorrhage. Some of congenital
malformations with more complex mechanisms of
hydrocephalus  have  both  obstructive  and
communicating components.

Enlarged lateral ventricle

Source: M Matsumae. Understanding the tumor Clinical study. Vol 28,
Mo. 14, 2008. Medical Friend Co. Ltd. lllustrator Kitahara lsao
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Normal Ventricles

Symptoms of hydrocephalus are nonspecific and may
not be related to aetiology. They are caused by raised
intracranial pressure. Some infants and children with
mild hydrocephalus may be asymptomatic. A classical
adult presentation of raised ICP includes headache,
vomiting and papilledema, and the same clinical
picture can be seen in children.

The best diagnostic technique for covering all of the
imaging demands for hydrocephalus is magnetic
resonance imaging (MRI). Not only it gives a detailed
anatomical information, it may also show the CSF
flow dynamics that demonstrates the site of
obstruction. It can help us discover the underlying
cause for hydrocephalus as it shows most of the intra-
axial and extra-axial space occupying lesions.
Important for surgery planning is also careful
examination of the CSF pathways from the ventricles
to the subarachnoid space with its CSF flow.

The most effective treatment is surgical drainage,
which can be done by diverting the excess CSF
extracranially (via shunts) or by redirecting the CSF
flow to a more physiological site of resorption within
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Hydrecephalic Ventricles

© Sophysa — lllustration: Philippe Plateaux

the brain system (ventriculostomy). Whereas the
extracranial CSF diversion (shunt) has traditionally
been the treatment for a communicating
hydrocephalus, the endoscopic procedures have
become the optimal treatment for purely obstructive
type of hydrocephalus.

Since the 1990s, the endoscopic third ventriculostomy
(ETV) has been the first-line procedure in treating the
non-communicating hydrocephalus. The ETV is a
surgical  procedure, which encompasses the
fenestration of the third ventricular floor with a
ventriculoscope and it is often assisted with image
guidance. The goal of the procedure is to divert the
CSF flow to a more physiological site of resorption.
That is achieved by establishing a free flow of the CSF
from third ventricle into the interpeduncular cistern
and onwards to the cortical subarachnoid space, where
it is absorbed by the arachnoid villi. The CSF is thus
diverted elsewhere in an attempt to bypass an
obstruction and to relieve intracranial pressure.
Compared to the VP shunt, the ETV represents a more
physiological solution for hydrocephalus. It eliminates
shunt-related complications and dependency, does not
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involve the insertion of foreign material and overall
has lower complication rates. In this report, we present
a treatment flow of a 20-year-old boy, who was
diagnosed with an obstructive hydrocephalus and has
been successfully treated with the ETV.

CASE REPORT:

Chief complaints

A 20-year-old male patient was admitted in medicine
department with complaint of dizziness, convulsions
and occipital headache that had been getting worse in
the weeks preceding the hospitalization.

History of Present Illness

The headache was the main symptom, it was ongoing
and had been getting worse in the past weeks. The
headache started six months prior to the visit with a
frequency of one per month, then escalated to one per
week and has been present every day in the last week.
He described it as a dull non-spreading pain in the
occipital region, with an intensity of 5/10. The
episodes, which started a year back, lasted five to 15
minutes and usually disappeared after a short rest and
since last six months it increased gradually
exacerbating recently. He had no need for analgesics.
Several times, he was also woken up during the night
by the headaches and vomiting. He denied any history
of nausea, flashing of light or scotoma. He also gave a
history of of paresis of all the limbs 4 months back.
There is a history of road traffic accident 5 years back
which lead to head trauma but no hospitalization.
There is also a history of fall from stairs 2 years back
after feeling dizzy leading to unconsciousness.
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History of Past Iliness
The patient had no history of other illness. He had no
known allergies.

Physical examination upon admission

At the admission, the physical examination was within
normal limits except tremor and nail pitting was
present. The neurological examination was within
normal limits.

Laboratory examinations

Laboratory examinations were within the normal
range. The haemostasis was normal, as was the blood
count and the biochemistry test. The routine laboratory
results were normal.

Imaging examinations

The MRI substantiated the diagnosis by showing
hypointensive in the region of 4" wventricle and
adjacent aqueduct with associated mild adjacent
perifocal oedema which | s highly suggestive of
intraventricular ependymoma. It was obstructing
aqueduct of Sylvius, causing extensive supratentorial
obstructing ventriculomegaly with some reliable
findings, such as enlarged third ventricle that was
bulging into the sella tursica. Additionally, the
periventricular hyperintensive area, effacement of
cortical sulci, dilatation of lateral ventricles and
intracranial hypertension with important narrowing of
transverse sinuses were observed. There were no signs
of a hyperdynamic CSF circulation on the MRI at the
level of the aqueduct, suggesting a complete flow
blockade by the tumour.
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The T2-phases flair of the magnetic resonance
imaging (saggital, coronal and axial views) revealing
a tumor in the region of 4" ventricle obstructing the
aqueduct of Sylvius and causing extensive
hydrocephalus. The third ventricle is bulging into the
sella tursica. The tumor has not been progressing. The
supratentorial ventricles are narrower.

Final diagnosis

The clinical symptoms and the final diagnosis were
consistent with the diagnostic results. The main
diagnosis results of obstructive hydrocephalus has
been set.

Treatment

According to the MRI findings and clinical symptoms
of raised intracranial  pressure  (headache,
papilledema), neurosurgical treatment  was
recommended. Since the diagnosis of the obstruction
unambiguous, it was decided to perform an ETV in
order to relieve the symptoms of the obstructive
hydrocephalus. The Ilumbar puncture was not
performed in advance as it was contraindicated due to
the risk of possible herniation after the CSF removal

and consequent neurological deterioration. The CSF
sample collection was planned for the surgical stage of
treatment.

In endoscopic third ventriculostomy, a small
perforation is made in the thinned floor of the third
ventricle, allowing movement of cerebrospinal fluid
(CSF) out of the blocked ventricular system and into
the interpenducular cistern (a normal CSF space).
Cerebrospinal fluid within the ventricle is thus
diverted elsewhere in an attempt to bypass an
obstruction in the aqueduct of Sylvius and thereby
relieve pressure. The objective of this procedure,
called an “intracranial CSF diversion,” is to normalize
pressure on the brain without using a shunt.
Endoscopic third ventriculostomy is not a cure for
hydrocephalus, but rather an alternate treatment. The
ultimate goal of endoscopic third ventriculostomy is to
render a shunt unnecessary. Although endoscopic third
ventriculostomy is ideally a one-time procedure,
evidence suggests that some patients will require more
than one surgery to maintain adequate opening and
drainage.
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The rest of the hospitalization was uneventful and the
boy was discharged home after two days. In the
following weeks, the patient was again hospitalized
two more times for follow up without any episode of
headache, nausea and vomiting. His physical and
neurological examination were normal. Even though
the CT showed smaller ventricles compared to the
postoperative scans, there were no signs of
hydrocephalus progression.

DISCUSSION:

The ETV is one of most commonly used
neuroendoscopical procedures. It was primarily
designed for use in patients older than two years with
the blockage of aqueduct of Sylvius that presented
with triventricular hydrocephalus, and those with
bulging of the floor of the third ventricle. Over the past
two decades, it has become a well-established
procedure worldwide, not only for patients with purely
obstructive aetiology but also for communicating and
even normal pressure hydrocephalus. Indications for
patients with normal pressure or communicating
hydrocephalus have not been defined precisely and the
basis of successful outcome is not yet clear. Some
authors predict that the ETV might relieve
periventricular tissue stress and improve blood flow,
which is a hypothetical pathogenetically mechanism in
normal pressure hydrocephalus. The main and most
common indication for the ETV still remains the
noncommunicating  hydrocephalus  caused by
aqueductal stenosis, which may be idiopathic or
secondary and congenital or acquired (late onset).
Additionally, there are numerous other indications for
the ETV, which may be somewhat subjective, offering
the patient a chance at a shunt free life.

CONCLUSION:

The ETV  effectively controls  obstructive
hydrocephalus in more than 75% of all cases and
should be preferred to extracranial shunts as a primary
treatment. The most important factor in the success of
the procedure is the correct preoperative selection of
patients. Additionally, as the success of the ETV is
closely related to the knowledge of the third ventricle
anatomical landmarks, special care should be
dedicated to the anatomic localisation of the structures
and possible peculiarities in this region.
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