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Obstructive Hydrocephalus Caused by an Unruptured 
Arteriovenous Malformation Successfully Treated by 
Endoscopic Third Ventriculostomy After Shunt Dysfunction

ABSTRACT

Through the following report, we want to bring some argument 
for the use of ETV in the treatment of obstructive hydrocephalus 
caused by unruptured AVM.
█    CASE REPORT
Initial Presentation

A 54-year old man presented with worsening walking distur-
bance, unsteadiness associated with intermittent episodes of 
left-sided hemiparesis, and paraesthesia of the left foot for 
the last 2 months. He was being treated for severe type 1 dia-
betes mellitus and known to have a smoking-related chronic 
obstructive pulmonary disease. A computed tomography (CT) 
scan showed a large right-sided thalamic, insular and cap-
sular AVM with dilated ventricles (Figure 1F). The magnetic 

█    INTRODUCTION

Hydrocephalus is a common medical condition caused 
by numerous congenital and/or acquired factors. Like 
most intracranial bleedings, a ruptured brain arterio-

venous malformation (AVM) may generate a communicating 
hydrocephalus. In contrast, obstructive hydrocephalus is very 
rarely caused by an unruptured AVM (4). 

Endoscopic third ventriculostomy (ETV) has been widely 
accepted as a procedure of choice for the treatment of 
obstructive hydrocephalus. However, in case of obstructive 
hydrocephalus due to a large AVM, most neurosurgeons 
would rather insert an internal ventricular shunt than perform 
an endoscopic procedure as it seems to be hazardous (4).

The authors report on a patient harbouring an unruptured cortical arteriovenous malformation (AVM), who had presented with 
obstructive hydrocephalus due to compression of the cerebral aqueduct by a large venous varix. A ventriculoperitoneal (VP) shunt 
was inserted in emergency. Due to its large volume, the AVM was not referred for treatment and a follow-up policy was chosen. After 
the second VP shunt dysfunction, endoscopic third ventriculostomy was performed under neuronavigation. The procedure went 
uneventfully and the patient recovered well. In the rare eventuality of obstructive hydrocephalous caused by an unruptured AVM, 
endoscopic third ventriculostomy is feasible, efficient and can avoid shunt-related complications.        
KEYWORDS: Obstructive hydrocephalus, Arteriovenous malformation, Endoscopic ventriculostomy, Shunt failure

ABBREVIATIONS: AVM: Arteriovenous malformation, CSF: Cerebro-spinal fluid, ETV: Endoscopic third ventriculostomy,                     
MRA: Magnetic resonance imaging angiography, VP: Ventriculo-peritoneal

To watch the surgical videoclip, please visit http://turkishneurosurgery.org.tr/images/19435-video.mp4
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resonance imaging (MRI) scan confirmed the diagnosis of 
AVM and identified an obstructive hydrocephalus due to the 
obstruction of the mesencephalon’s aqueduct of Sylvius by an 
ectatic vein (Figure 1 A-D). Subsequently, he underwent inser-
tion of a ventriculo-peritoneal (VP) shunt (Codman® Hakim® 
Programmable Valve).

The cerebral angiography demonstrated a large nidus feed by 
numerous hypertrophic vessels from the carotid and basilar 
arteries with only a deep venous drainage (Spetzler-Martin 
Grade 5) (Figure 1E)(11). After multidisciplinary discussion, a 
clinical and radiological surveillance was opted for and proved 
to be wise as the AVM did not show any size or hemodynamic 
change over regular controls or bleed in 11 years. However, 
the shunt needed a revision 8.5 years after the implantation 

following its dysfunction and recurrence of the symptoms. The 
whole system was replaced.

Second Presentation

Two years later, he presented to the local medical emergency 
unit following a fall and complaining of drowsiness, abdominal 
pain and incontinence. C-reactive protein (CRP) was 89 mg/L. 
The body CT scan showed a minor compression-fracture of the 
superior plate of L2, a subhepatic collection surrounding the 
distal end of the peritoneal catheter, and acute hydrocephalus. 
He was subsequently transferred to our department. A new 
shunt dysfunction was ascertained possibly associated with 
an infection of the valve. After discussion, it was decided 
to perform an endoscopic procedure and to remove all the 
material.

Figure 1: A) Axial T1-weighted MRI depicting the AVM. The black shadow on the left is an artefact produce by the valve. B and C) 
Axial 3D fast spoiled gradient echo (FSPGR) showing the AVM and the dilated vein obstructing the aqueduct (white arrow). D) Time-
resolved imaging of contrast kinetics (TRICKS) MRA. E) Angiography in frontal view showing the AVM and the dilated vein obstructing 
the aqueduct (white arrow). F) Iodine-contrast enhanced CT scan showing non-communicating hydrocephalus following VP shunt 
dysfunction.
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Surgical Procedure

Under general anaesthesia, the patient’s head was fixed in 
the three-pin Mayfield® head clamp and the scalp prepared 
according the current protocol of asepsis. Neuronavigation 
(Brainlab® curve™ 110) was used to select a left-sided entry 
point, behind the coronal suture. A draining vein was narrowing 
the right foramen of Monroe. Therefore, we selected a safer 
straight path from the cortex to the floor of the third ventricle, 
via the foramen of Monroe (Figure 2A-C).

The Lotta® system 6° for intracranial neuroendoscopy with 
an operating sheath 6.8 mm in diameter (Karl Storz GmbH & 
Co. KG) was used to perform the surgery. Once in the third 
ventricle, the floor was punctured with the blunt coagulator 
without coagulating and the stoma was enlarged with a 
NeuroBalloon™ Catheter (Integra LifeSciences Corporation®).

The endoscope was gently pulled out (Video). A bleeding vein 
of the foramen of Monroe was coagulated. The column of 
the fornix was slightly contused. The left lateral ventricle was 
washed until the cerebrospinal fluid (CSF) became clear and 
the system removed. A standard closure was achieved. The 
right VP shunt was entirely extracted and sent for microbiology 
analysis. 20 mL of CSF was removed through a lumbar 
puncture to initiate the flow through the ventriculostomy and 
also sent for microbiological analysis.

Outcome

The postoperative course was uneventful and he was 
discharged 7 days after the procedure. The ventricular 
catheter culture grew some colonies of Staphylococcus 
warneri, but the shunt was not proven to be infected. He was 
treated 14 days orally by amoxicillin with clavulanic acid. A 

postoperative MRI at the 3rd month confirmed the CSF flow 
through the stoma and the ventricle’s size reduction along with 
the disappearance of the transependymal edema. Clinically, 
he remains well 8 months after the procedure.
█   DISCUSSION
VP shunt insertion is the most common procedure for 
hydrocephalus treatment. However, it is impeded by 
frequent complications and malfunctions with reported long-
term shunt revisions around 80% (2). ETV is a quite recent 
alternative to shunt implantation, mainly used in obstructive 
hydrocephalus with an overall success rates about 75% and a 
low complication rate, below 5%.

Overdrainage is another drawback of shunts that may 
cause symptoms following subdural hematoma, hygroma 
and slit ventricles. Such complications can be avoided with 
ETV, because it would not change the balance between the 
supratentorial and infratentorial pressures.

Endoscopic surgery is generally considered advantageous 
to treat obstructive hydrocephalus due to compression of 
the Sylvius aqueduct by a tumor or aqueductal stenosis. 
Advances in optical technology and greater confidence in 
endoscope handling have allowed new indications e.g. in 
colloid and arachnoid cysts.

Overall morbidity rates of ETV are usually from 3.6 to 10%, 
although most complications are minor (CSF leak, infection, 
haemorrhage) (2,10). Complications and failure rates increase 
with younger age. The use of ETV has reduced the number of 
shunt insertions and related hospital admissions for failures, 
which has been a source of cost savings (10,12).

Figure 2: 
A and B) Brainlab® 
neuronavigation surgical 
planning. 
C) 4-month postoperative 
sagittal T2 MRI showing 
the artefact of the 
CSF flow through the 
ventriculostomy.
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hazardous. Neuronavigation was helpful to search for the best 
entry point and to avoid dilated vessels.

For neurosurgeons trained in neuroendoscopy, this unusual 
cause of obstructive hydrocephalus should not be a 
contraindication to perform an ETV. The opportunity for 
patients with blocked hydrocephalus to be “shunt free” after 
an ETV should be discussed and considered as a major 
advantage. Chhun et al. confirmed that ETV should be the first 
therapeutic option to pursue before shunt revision in cases of 
initial obstructive hydrocephalus, with a success rate of 70% 
similar to primary procedures (1). Present and reported cases 
were all doing-well and shunt free at 8 months.

█   CONCLUSION
In the rare eventuality of obstructive hydrocephalous caused 
by an unruptured AVM, endoscopic third ventriculostomy 
is feasible, efficacious and can avoid shunt-related 
complications.
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