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Dyskinetic Storm Induced by Intra-Operative Deep Brain Stimulator

Placement
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Abstract: Transient dyskinesia induced by deep brain stimulation (DBS) for Parkinson’s disease (PD) has previously
been reported as an intra-operative side effect usually indicating excellent lead placement and a positive outcome. Gener-
ally, stimulation-induced dyskinesia occurs contralateral to the side of stimulation. We report a case in which a patient de-
veloped a severe bilateral “dyskinetic storm” upon placement of the cannula and prior to macrostimulation during DBS
surgery of the left subthalamic nucleus. This case illustrates that rarely dyskinetic storms may occur intra-operatively and

become generalized.

INTRODUCTION

Dyskinesia is commonly associated with the long-term
usage of medications to treat Parkinson’s disease (PD), espe-
cially levodopa [1-3]. Deep brain stimulation (DBS) is one
of the most efficacious treatments for medication refractory
dyskinesia [4-7]. Both subthalamic nucleus (STN) DBS and
globus palladus interna (GPi) DBS may induce dyskinesias
in the intra-operative setting and in the “on” DBS condition
[8, 9]. Less commonly, the placement of the DBS electrode
itself prior to test stimulation results in dyskinesia [10]. We
report a case of a severe dyskinetic storm that began unilat-
erally and progressed rapidly to become generalized. The
episode was unique in that it occurred prior to any test stimu-
lation.

CASE REPORT

A 50-year-old man with a 17-year history of PD pre-
sented for medication refractory tremor, rigidity, bradykine-
sia, gait disorder, and severe on-off fluctuations associated
with dyskinesia. His first symptom was a slight resting
tremor in his right upper extremity. He initially took carbi-
dopa/levodopa and trihexyphenidyl which led to an almost
complete abatement of symptoms. However, his symptoms
progressed and he required carbidopa/levodopa 0.5-2 tablets
every 2 hours. Despite multiple medication adjustments and
classes of medications, he experienced severe on-off fluctua-
tions and half or more of his day was spent with disabling
dyskinesia. Preoperatively his Unified Parkinson Disease
Rating Scale (UPDRS) motor score improved from 81 off
medication to 45 on medication.

During DBS surgery, he was placed in the recumbent
position on the operating room table with his head fixed. A
stereotactic CT-MRI fusion and multiple pass microelectrode
mapping was used to identify the surgical target [11]. He
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was off medication for 20 hours at the start of the case, and
22.5 hours following lead placement at the end of the case.
After recording and identification of the STN target, a modi-
fied UPDRS was performed and then a DBS electrode was
inserted through a guide cannula (which was advanced to the
target and then retracted) into the physiologically refined
target. Prior to lead placement, no dyskinesia was observed.
A slight dyskinesia was seen almost immediately in the right
upper extremity. While performing a modified UPDRS, the
dyskinesia worsened in the right upper extremity, spread to
the right lower extremity, and then was observed in all ex-
tremities (see video). The patient’s mental status was tested,
and he was completely alert and oriented and indicated that
this was a typical bout of severe dyskinesia. He then quickly
progressed into a “dyskinetic storm,” requiring multiple staff
to hold him in position and to protect the integrity of the
head ring. Propofol at a dose of 180 mg (in four boluses of
40mg, 60mg, 40mg, and 40mg) was required to sedate him
and control the dyskinesia. Each DBS contact 0-3 was tested
at 135 Hz and a pulse width of 90 ms; however, it was diffi-
cult to discern any worsening of symptoms or to segregate
side effects because of the severity of the dyskinesia. Dyski-
nesia was not worsened by DBS; however, because of its
severity, the examination was difficult. In recovery, no fur-
ther dyskinesia was noted. He stayed in the hospital over-
night. The patient’s levodopa was held overnight and he re-
turned to his normal dose of medication the next morning
and was discharged without incident. During the first 30
days post-operatively, the patient reported dyskinesia at a
similar level to his dyskinesia prior to surgery. The patient
had a second DBS surgery to implant the opposite STN six
months after his first implantation without incident. Follow-
ing the first DBS surgery, he had stimulation induced dyski-
nesias during programming and then chronically, but they
mostly abated with slight medication and programming ad-
justments (he complained of mild dyskinesias mainly late in
the day). Following his second DBS (right STN) he reduced
his carbidopa/levodopa further to 1 tablet at each dose and
spread the interval to every four hours. Six months following
his second DBS he reported only very rare non-daily dyski-
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nesia (UPDRS off medication on stimulation score of 32;
and on medication on stimulation score of 28).

DISCUSSION

Intra-operative dyskinesia is considered by most expert
groups to be a positive prognostic indicator of the success of
DBS surgery; however, level-one evidence for this observa-
tion has not been established. Further, most intra-operative
dyskinesia is unilateral and induced by stimulation through
the DBS device. Our case is unique in that the dyskinesia
was induced by collision of the guide cannula/lead place-
ment. Another distinguishing feature was the spread from
unilateral to bilateral dyskinesia and finally to a generalized
dyskinetic storm. This patient also notably had a benign
post-operative course and eventual resolution of dyskinesia
despite some early stimulation induced dyskinesia.

Previous reports of stimulation-induced dyskinesia or
lesion-induced dyskinesia exist in the literature. In GPi DBS
or STN DBS, the onset of dyskinesia (usually on the contra-
lateral side) has often been observed during test stimulation
and also commonly occurs within a few seconds of activa-
tion [9, 12]. In many cases, especially STN DBS or STN
lesions, there is a later onset of dyskinesia or hemiballism,
which may resolve over time [8, 10, 12-18]. Studies in
Parkinsonian rats and primates have also shown dyskinesia
with STN DBS [19, 20]. Stimulation-induced dyskinesias
have been reported to worsen with increased voltage and
improve when the amplitude of stimulation is reduced [10,
12, 15, 21]. Uncharacteristically, our patient experienced
severe dyskinesia before any stimulation was applied. The
dyskinesia induced by stimulation or lesion often resembles
the patient’s previous medication-induced dyskinesia, but
has also been reported to be milder [12]. The patient
presented in this report did have severe levodopa-induced
baseline dyskinesia prior to surgery, which may have placed
him at risk for the intra-operative dyskinetic storm. It could
be argued that in our case, the cannula placement induced a
lesion-like effect and resulted in severe dyskinesia. There
may have been microhemorrhage or other lesion-like effects
that exacerbated the severe symptoms. These explanations,
however, fail to account for the generalized dyskinetic storm
that was observed, and post-operative CT did not reveal
hemorrhage. The rapidity of his recovery post-operatively
and the resolution of the storm argue against a typical lesion
effect. It is conceivable that there are unilateral as well as
bilateral dyskinetic pathways that may be disrupted even
with a unilateral procedure [22], but further research will be
needed clarify these points.

Although we believe from our own experience that the
presence of dyskinesia is a good prognostic indicator, more
studies will need to be done to establish this as a predictive
factor. Other authors have commented on the positive out-
comes in these patients [5, 7, 9, 23, 24]; however, there is
currently no significant evidence in the literature showing
the prognostic value of intraoperative DBS-induced dyskine-
sia This case illustrates that rarely dyskinetic storms may
also occur bilaterally and intra-operatively even without
stimulation. It is important to act quickly if this complication
occurs in order to preserve the safety of the patient and the
placement of the DBS lead.
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