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ABSTRACT

Background: Parkinsonism secondary to the treatment of obstructive hydrocephalus due to stenosis of the
cerebral aqueduct, with implantation of a ventricular peritoneal (VP) shunt is a rare complication, still poorly

described and disseminated in the literature.

Case Description: A 38-year-old male presented a history of moderate-intensity daily headache, which

*Corresponding author: deteriorated 2 months before admission, with no changes in the neurological examination. Magnetic resonance
André Corsino da Costa, imaging showed hypertensive hydrocephalus associated with cerebral aqueduct stenosis. A VP shunt was
Department of Neurosurgery, performed, an adjustable pressure valve was successfully inserted, and he was discharged asymptomatic. However,
Hospital Promater, Natal, Rio months later, he progressed with important symptoms of hypo- and hyper-drainage, which persisted after valve
Grande do Norte, Brazil. pressure adjustments and even its exchange, culminating into an endoscopic third ventriculostomy (ETV). But

soon after, severe Parkinsonian syndrome appeared. Therapy with levodopa and bromocriptine was initiated,
andrecorsino@me.com revealing a slow response initially but good evolution within 6 months. At present, he presents low-intensity

residual tremor, which is well controlled with medications, and has regained independence for daily activities,
Received : 24 June 2021 with minimal motor limitation and no cognitive changes.

Accepted : 12 August 2021

Conclusion: There is still no mechanism that explains the occurrence of Parkinsonian syndrome in these cases.
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It is suggested that the rostral portion of the midbrain was injured due to abrupt changes in the transtentorial
gradient pressure after the ventricular shunt, along with various adjustments in the valve pressure. ETV and early

DOI introduction of levodopa therapy in patients who developed postventriculoperitoneal shunt Parkinsonism seems
10.25259/SNI_629_2021 to be the most effective combination, with satisfactory clinical response in the medium/long term.
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INTRODUCTION

Parkinsonism secondary to the treatment of obstructive hydrocephalus due to cerebral aqueduct
stenosis, with ventricular peritoneal (VP) shunt implantation, is a rare complication,!:¢8%11.13]
still little described and widespread in literature. Parkinsonian syndrome has a prevalence
of motor component and can be manifested both after the first surgical approach and after
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several shunts.®! The initial response to dopaminergic
drugs is varied, with a slow initial response in most cases
reported.l"*#%1L131 Early diagnosis and introduction of
clinical and pharmacological treatment are crucial for
the patient’s recovery, so it is essential that neurosurgeons
pay attention to this rare, but devastating, postoperative
complication. This paper aims to present the case of a
young man with idiopathic aqueductal stenosis who
developed a severe Parkinsonian syndrome after VP shunt,
followed by stabilization of the condition after endoscopic
third ventriculostomy (ETV) and improvement after use
of levodopa and bromocriptine. In addition, we seek to
discuss, with this case, the possible pathophysiology and the
appropriate conduct for this type of complication.

CASE REPORT

A 38-year-old male with a history of moderate-intensity
daily headache, complained of a deteriorating headache
at 2 months before admission, with no changes in the
neurological examination. Magnetic resonance imaging
(MRI) showing hypertensive hydrocephalus associated
with cerebral aqueduct stenosis. At first, it was decided
to perform a VP shunt due to the unfavorable anatomy
of the third ventricle floor, which showed a distance of
approximately 2 mm from the top of the basilar artery.
A VP shunt was performed, with good initial response,
and the patient was discharged 72 h later, asymptomatic.
An adjustable pressure valve was inserted, with the initial
opening pressure set at 14 cm H,O. After a week, he returns
complaining of an important orthostatic headache, which
restricted him to bed. The valve pressure was then regulated
to 20 cm H,O, again with resolution of the condition. He
remains well for about 75 days postoperatively, but then
gradually developed headache and visual turbidity, which
led him into a new MRI that revealed a ventriculomegaly,
without imaging signs of intracranial hypertension. Due
to this situation, the valve pressure was set at 17 cm H,O.
He returned after 3 days with Parinaud’s syndrome and
lowered level of consciousness, which slightly improved
when valve pressure was decreased to 14 cm H,O, although
the paired gaze and sleepiness persisted. As his condition
worsened, despite changes in valve pressure, he was urgently
submitted to a system overhaul and a new programmable
valve was set at 14 cm H,O and an antigravity mechanism
at 25 cm H,O. Immediate postoperative exhibited period
with ideomotor slowing, loss of cervical tone, and preserved
consciousness, imaging examinations showed adequate
control of hydrocephalus, without signs of intracranial
hypertension. After 2 weeks, he was readmitted with
mental confusion, bilateral mydriasis, and left abducens
nerve palsy, neuroimaging revealed hydrocephalus with
signs of intracranial hypertension. The patient was referred
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for urgent endoscopic ventriculostomy, closure of the VP
shunt system with ligation of the distal catheter at the level
of the clavicle and intracranial pressure (ICP) catheter
implantation for monitoring the intracranial pressure for
72 h, which proved to be normal throughout the period. In
the intensive care unit, the patient’s level of consciousness
improved, but he shortly developed severe Parkinsonian
syndrome, characterized by asymmetric stiffness, resting
tremor, anarthria, hypomimia, and cogwheel rigidity.
99mTc-ethyl cysteinate dimer (ECD) bicisate single-photon
emission computed tomography (SPECT) showed low
fixation of the dopamine transporter in the striated nuclei
bilaterally [Figure 1], and then treatment was started with
the use of levodopa/benserazide 250 mg 4 times a day and
bromocriptine 5 mg 3 times a day, in addition to physical,
speech, and occupational therapy. The patient showed a slow
response initially, but with a good evolution in 6 months. He
currently has a low intensity residual tremor, well controlled
with the use of levodopa/benserazide 125 mg 3 times a day,
he has also already regained his independence for daily
activities, including return to work, physical activity, with
minimal motor limitation (due to mild residual tremor), and
without cognitive limitations.

DISCUSSION

Parkinsonism secondary to VP shunt is an uncommon
situation that usually occurs mainly in patients who
present hydrocephalus, associated with aqueductal
stenosis and failures in ventricular shunt with periods of
hyperdrainage.”! This condition can appear after one or
multiple shunts, with progressive onset of symptoms.®®*1!
The patient in this case had Parkinsonian symptoms with
onset and progressive development after the various valve
pressure settings and their complications. The symptoms
were typical of Parkinsonism, associated with Parinaud’s

Figure 1: (99m)Tc-TRODAT-1 SPECT showed low fixation of the
dopamine transporter in the striated nuclei bilaterally.
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syndrome, paralysis of the left abducent nerve, bilateral
mydriasis and nystagmus, as well as presented in other
cases described in the literature.!>*!!

The main hypothesis is the occurrence of a lesion of the
rostral portion of the midbrain, including the nigrostriatal
pathway and/or basal ganglia.®®"¥ These injuries are
secondary to the abrupt changes in the transtentorial
pressure gradient, after the ventricular shunt, and the
various valve pressure settings.

However, the most striking aspect of this case was the
patient’s paradoxical responses to variations in valve pressure
even when there was a small change in pressure and changes
in cerebrospinal fluid (CSF) dynamics even after long periods
of stability. The cases found in the literature to date 1246811
have in common the variation in intracranial pressure,
with periods of hydrocephalus alternating with episodes of
hyperdrainage as triggers for the development and evolution
of Parkinson’s syndrome.

SPECT revealed low bilateral fixation of TRODAT-Tc by
striated nuclei, common in ongoing Parkinsonism. Patients
with defect in the dopaminergic pathways, evidenced by
99mTc-ECD SPECT, tend to respond more effectively to oral
therapy with levodopa to treat Parkinsonism symptoms, !
which is in line with this described report and also other
examples in the literature.™

After performing an ETV, there was stabilization of the
ICP and resolution of the patient’s hydrocephalus, but with
worsening of the motor symptoms of Parkinsonism, which
had already started. Some studies®”*!2] consider that EVT
is effective for the resolution of Parkinsonism secondary to
VP shunt, with regression of symptoms that vary individually
among patients, but occurring up to a few years after its
realization. The response to levodopa is usually variable
in cases of Parkinsonism after VP shunt,**'!) and in some
cases, patients usually only respond to treatments with
higher doses.®! However, some patients may be resistant
during the 1% weeks of therapy with levodopa.® Our
patient initially used 500 mg/day of levodopa for 1 week, but
due to persistence of symptoms, it was decided to increase
the dose to 1 g/day, until progressive improvement of
symptoms occurred, a situation also reported in other similar
reports.[5!1]

The patient in question presented initial resistance to
treatment with levodopa in the 1% weeks but showed positive
results from the increase in dose and maintenance of therapy,
progressively acquiring independence in his daily activities,
with significant improvement of tremors and resolution
of stiffness. All these information make us believe that
Parkinsonism secondary to VP shunt may be a reversible
condition, yet with some patients with varying degrees of
neurological sequelae.[”#10-12]

CONCLUSION

Despite a pathophysiology well described and suggested by
the literature for the development of secondary Parkinsonism,
there is still no explanation for the fact that our patient
exhibited a change in the dynamics of the CSF flow after long
periods of stability as well as severe neurological changes
with small changes in opening pressure of the valve.

The low uptake of TRODAT by striated nuclei in brain
scintigraphy using the 99mTc-ECD SPECT technique, as
seen in our patient, supports the hypothesis that this group
of patients responds more effectively to treatment with
levodopa.!*4

ETV and the early introduction of levodopa therapy in
patients who developed post-VP shunt Parkinsonian
syndrome seem to be the most effective therapeutic
combination in the management of these patients, mostly
evolving with a satisfactory clinical response in the medium/
long term. 5511
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