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Abstract: Obstructive hydrocephalus is a rare complication of brain AVM’s. It usually diagnosed because of posterior fossa
AVM’s. This article is about a case of a 40-year-old female patient suffering from a right fronto-parietal unruptured grade IV
AVM located in the central sulcus who developed obstructive hydrocephalus and worsening of left sided weakness and spasticity.
The AVM has been embolized twice in the past and no further treatment was offered because of the adjacent motor cortex and
concerns of permanent neurological damage. Patient was treated with navigated ventricular-peritoneal shunt with a
programmable valve. Interestingly there was an improvement of spasticity and weakness.
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1. Introduction
Obstructive hydrocephalus because of dilated internal
cerebral veins is a rare complication [1]. Motor cortex
arteriovenous malformations are known to cause spasticity
and hemiparesis on the contralateral side of the body. [2]
Obstructive hydrocephalus because of dilated internal cerebral
veins is a rare complication. Venous hypertension and
obstructive hydrocephalus could both reduce the cerebral
blood flow. [9] Brain cortex near the AVM nidus is possibly
affected more than remote cortex. [5].
Brain parenchyma around an arteriovenous malformation is
depleted of cerebral blood flow because of a flow stealing
phenomenon caused by the AVM [16].
Draining veins of arteriovenous malformation are
becoming dilated and thickened and resemble more the
arterial than the venous wall. This process is known as the
arterialisation of the cerebral veins caused by the abnormal
arteriovenous communication. [6] Thick and enlarged vessels
could possibly act as a space occupying lesion.

2. Method
This case is about a 40 years old right handed female patient
with a history of a right fronto-parietal AVM grade IV. The
AVM was diagnosed ten years ago while investigating
numbness of the left arm with brain CT and MRI. There had
been two attempts (8 and 5 years ago) to partially embolize the
arteriovenous malformation in another institution [3].
According to patient clinical history the second attempt to
embolize the AVM was complicated with left hemiparesis
which resolved 6 months later under physical rehabilitation.
[13] She presented to our clinic with a 6 months’ history of
worsening hemiparesis and spasticity on the left side of her
body. Modified Ashworth scale was used for evaluating
spasticity, (elbow 3, wrist 3, finger 3, thumb 3, hamstring 2,
quadriceps 3, gastrocnemius 2, soleus 2). Patient was unable
to walk and upper and lower limb strength was -2/5 and -3/5
respectively. Neuroimaging studies with MRI (Figure 3), CTA
(Figures 1, 2) and DSA depicted no alterations of the partially
emoblized
AVM
nidus.
Furthermore,
obstructive
hydrocephalus caused by dilated internal cerebral veins at the
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level of Monroe foramen, was diagnosed. Patient was treated
with a ventriculoperitoneal shunt and evaluated
postoperatively, 1 month and at 3 month follow up
examination. Third ventriculostomy was not an option in our
case because of the dilated veins at the level of Monroe
foramen. We concluded that there was a significant
unacceptable risk of vein injury and bleeding by attempting to
pass the ventriculoscope near these dilated veins. [11, 4]
Ventricular catheter was inserted using neuronavigation
(Stealth Medtronic) through a left frontal burr hole [15].
Placement of the ventricular catheter into the lateral ventricles
is navigated mainly because of narrow ventricles in idiopathic
intracranial hypertension [8]. Neuronavigation (Figure 4) was
used to choose with accuracy the placement of the burrhole
and corticotomy in respect of dilated cortical veins, because of
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venous hypertension. In addition to the length of the catheter
inserted was accurately adjusted not to interfere with the
enlarged veins adjacent to foramen of Monroe [14].
Ventricular catheter was connected with a programmable
Codman–Certas Plus Valve with antisiphon device adjusted to
5 (opening pressure 145 mmH2O). There were not
complications of the procedure and patient mobilized from the
first postoperative day. A programmable shunt was chosen and
the valve adjusted from 5 to 6 (opening pressure 180mmH20)
in the 4th postoperative day because patient depicted
symptoms of endocranial hypotension. [10] After valve
setting correction patient improved [12].
A postoperative head CT scan depicted accurate placement
of the ventricular catheter and shrinkage of the ventricles and
patient discharged to physiotherapy.

Figure 1. Preoperative coronal CT scan depicting obstructive hydrocephalus because of dilated internal cerebral veins.

Figure 2. Preoperative axial CT scan depicting the partially embolized AVM, dilated cortical draining veins and hydrocephalus.
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Figure 3. Preoperative coronal T2 MRI depicting obstructive hydrocephalus and dilated veins. Yellow arrow: left dilated internal cerebral vein causing
obstructive hydrocephalus at the level of Monroe foramen.

Figure 4. Intraoperative neuronavigation snapshot.
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3. Results
The application of neuronavigation resulted in safe and
accurate placement of the ventricular catheter as it is verified
by the postoperative MRI. (Figure 5)
Patient was examined at one month follow up and the
hemiparesis and spasticity were improved. Evaluation was
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done with Modified Ashworth scale [7] (elbow 1+, wrist 1,
finger 2, thumb, hamstring 1+, quadriceps 2, gastrocnemius 1,
soleus 1). Hemiparesis and gait were also improved.
Brain MRI depicted complete resolution of hydrocephalus.
(Figure 5).

Figure 5. Postoperative T2 axial MRI depicting the ventricular catheter and the resolution of hydrocephalus. Blue arrow depicts the distal end of ventricular
catheter inside the left ventricle.
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4. Conclusion
Results depict that the ICP reduction caused by the shunt
increased the functionality of the right motor cortex likely
because of less venous obstruction and reduction of outflow
resistance of the AVM. Furthermore, ventricular shunting in
patients with obstructive hydrocephalus due to an AVM is a
safe technique which should be applied with caution in respect
with the anatomy of the AVM.
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