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[ 4 Case Report

Hydrocephalus after Deep Brain Stimulation for Parkinson’s Disease

Abstract

A fearsome complication of deep brain stimulation (DBS) constitutes intracranial hemorrhage. Incidence
rates vary between 0.5% and 5%, with 1.1% of cases resulting in permanent deficit or death. Intracranial
hemorrhage can present asymptomatically or result in fatal outcome. A rare complication in this setting
is acute hydrocephalus due to obstruction of the cerebrospinal fiuid flow. This complication might
have catastrophic consequences resulting in death in a few hours if not an external ventricular drainage
promptly is placed. We report a patient with acute hydrocephalus due to intraventricular hemorrhage after
the DBS procedure. Patients should be warned of this complication when informed consent is obtained.
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Introduction

For the past nearly three decades,!! deep
brain stimulation (DBS) constitutes an
established and efficient surgical procedure
for movement disorders, such as Parkinson’s
disease, dystonia, and essential tremor. To
date, more than 100,000 procedures have
been performed worldwide.! Although DBS
is considered to be relatively safe, transient
or permanent complications can occur.’]
Hemorrhage constitutes the most fearsome
complication, with incidence rates reported
between 0.5%* and 5%, resulting in 1.1% of
cases in permanent deficit or death.’”! Clinical
manifestations of intracranial hemorrhage
vary from asymptomatic to fatal cases. Risk
factors of hemorrhage occurrence can be
classified into surgical- and patient-related
ones. Surgical-related risk factors include the
use of multiple recording microelectrodes or
multiple attempts to position the definitive
electrode,’ whereas patient-related risk
factors include hypertension,” antithrombotic
therapy,® or advanced age.”’ In this paper,
we report a patient with acute hydrocephalus
due to intraventricular hemorrhage after DBS
procedure. To the best of our knowledge,
this is the first report of acute hydrocephalus
after the DBS procedure.

Case Report

A 59-year-old female patient with diagnosis
of Parkinson’s disease underwent DBS

This is an open access journal, and articles are distributed under
the terms of the Creative Commons Attribution-NonCommercial-
ShareAlike 4.0 License, which allows others to remix, tweak, and
build upon the work non-commercially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

538

surgery of the subthalamic nucleus;
comorbidities were protein-S deficiency,
hypercholesterolemia, and a previous
history of transient ischemic attack. For
the protein-S deficiency, she was treated
with cardioaspirin, which was stopped
6 days before surgery. DBS was proposed
due to poor control of motor symptoms
despite optimal medical therapy. The
surgical procedure of electrode positioning
(Medtronic Lead 3389®) was uneventful
with correct positioning verified with
intraoperative computed tomography (CT)
scan. Intraoperatively, three microrecording
electrodes were used. On the 2% day
of postsurgery, the patient presented a
deep stuporous state. An urgent brain
CT scan was performed showing a left
basal ganglia hemorrhage with blood in
the aqueduct of sylvius and the presence
of acute hydrocephalus [Figure 1]. An
urgent external ventricular drainage was
positioned. We used the right electrode
entry point to position the external
ventricular catheter. The fixing system of
the stim-lock was removed maintaining
the DBS electrode in place which was
fixed to the skull with titanium plate. The
postsurgical CT scan showed the correct
positioning of the ventricular catheter. The
patient showed a progressive improvement
returning to normal level of consciousness.
The external drainage was removed on
the 7% day after 2 days of not draining at
a height of 15 cm H,O. Unfortunately,
the patient presented few hours after the
removal of the external drainage an acute
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Figure 1: Hydrocephalus and blood in the aqueduct

worsening with a Glasgow Coma Scale (GCS) dropping to
11. CT scan revealed an important pneumocephalus with
widening of the ventricular system [Figure 2]. A repeated
surgical procedure of ventricular catheter positioning
was necessary. The patient showed after this procedure
a progressive clinical improvement and recovered fully;
finally, the catheter could be removed after 10 days.

Discussion

Intracranial hemorrhage is the most feared complication
for surgeons and patients.®) This complication is fairly
rare, but unfortunately in some reports, it has resulted
fatal due to acute intracranial hypertension. Hemorrhages
after DBS procedure maybe located deep in the basal
ganglia or superficial at cortical level usually secondary
to occlusion of superficial cortical veins or rupture of
sulcal vessels. The deep located hemorrhages may extend
into the ventricular system. Intraventricular blood may
lead to acute hydrocephalus due to obstruction of the
cerebrospinal fluid flow. This complication might have
catastrophic consequences resulting in death in few hours
if not an external ventricular drainage promptly is placed.
To the best of our knowledge, to date, there is no report
of acute hydrocephalus after DBS procedure. The aim
of our paper is to highlight on the importance of this
extremely rare but potentially fatal complication. The
main issue of acute hydrocephalus is early diagnosis and
prompts surgical treatment. Clinically, patients with acute
hydrocephalus have symptoms of intracranial hypertension,
such as headache, nausea, vomiting, and alteration of
consciousness. Many patients present with only alteration
of consciousness such as somnolence or stupor. Under
this condition, the early diagnosis of acute hydrocephalus
in patients undergoing DBS surgery might be complicated
as many patients undergoing DBS present with
postsurgical confusion and somnolence due to postsurgical
pneumoencephalus. Patients presenting with low GCS
as 12—13 need a brain CT scan. In the presence of only
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Figure 2: Pneumocephalus with widening of ventricular system

pneumocephalus clinical observation and intravenous
hydration is sufficient; however, in case of hemorrhage
radiological follow-up or surgery should be considered.
We advise a close observation in cases of hemorrhages
near the ventricular wall as hemorrhage extension into the
ventricular system might lead to acute hydrocephalus.

Conclusion

This is the first report showing hydrocephalus as a
potentially severe complication of DBS for movement
disorders. The physiopathology of this phenomenon is
related to postoperative intraventricular hemorrhage.
Patients should be warned of this complication when
informed consent is obtained.
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