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Introduction
Deep Brain Stimulation (DBS) is an FDA-approved
therapy for the treatment of Parkinson’s disease
(PD). Two areas of the brain are approved for the
placement of DBS electrodes, the subthalamic
nucleus (STN) and the Globus Pallidus internus
(GPi).  More recently, it has been favored that the
target selected tends to be individualized to the
specific patient.  Implantation of DBS electrodes,
while patients are awake or under general
anesthesia is used, but the clinical outcome for
patients who undergo the surgery while under
general anesthesia using electrophysiology and
radiographic mapping, is not fully documented.  Our
objective was to evaluate the effectiveness of
“asleep” standardized GPi surgery with
electrophysiological recording in PD patients, by
assessing postoperative clinical outcomes and
technical accuracy of lead placement through
computer mapping.

Methods
The authors prospectively collected and
retrospectively reviewed data of 16 individuals with
PD who underwent bilateral GPi lead placement with
implantation methods utilizing a standardized
technique at our home institution by one
neurosurgeon.  The patients were selected from
surgical dates between 2013-2015 and assessed 6-
18 months after DBS surgery.  Neuropsychological
exams, medication regimen, UPDRS, non-motor
symptom evaluations, post operative DBS system
settings, clinical reports of efficacy and side effect
profiles, functional measurements obtained as part
of standard clinical care, and DBS electrode
targeting and mapping were analyzed.  Participants
underwent UPDRS testing in both the “OFF therapy”
state (medication and stimulation) and “ON
therapy” state (medication and stimulation).  These
results were then compared to their pre-surgery
assessments.
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Results
Our results include 16 participants (11 males, 5
females) who had a mean age of 69 years at
implantation.  The mean time of postoperative
testing was 11.26 months.  The patients
demonstrated improvements in the postoperative
mean off-medication/on-stimulation UPDRS motor
score (37.9) compared to the preoperative mean off-
medication (57.6).  Additionally, the postoperative
on-medication/on-stimulation  (27.4) improved in all
patients when compared to the mean preoperative
on-medication motor score (36.9) preoperatively
assessed.  The levodopa equivalent daily dose was
reduced on average 42.9%. One pass was taken on
each hemisphere for all participants. No adverse
events attributable to electrode placement (one
urinary tract infection, one bowel ileus reported).

Conclusions
GPi leads were placed while the patient was under
general anesthesia using a standard frame-based
technique, direct visualized targeting,
electrophysiological recording and intraoperative test
stimulation.  Our results demonstrated clinical
outcomes that were consistent with the level of
improvements reported previously for GPi electrode
placements under awake conditions. This
demonstrates that DBS can be performed under
asleep conditions using standard intraoperative
approaches that can result in consistent clinical
outcomes equivalent to those of awake procedures

Learning Objectives

By the conclusion of this session, participants

should be able to 1.) appreciate the effectiveness

of “asleep” standardized GPi surgery with

electrophysiological recording in PD patients 2.)

Discuss in small groups surgeon's preference for

intraoperative target confirmation strategies
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