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Introduction
Deep brain stimulation (DBS) lead
placement using intraoperative MRI
(iMRI) utilizes real-time intraoperative
neuroimaging to guide electrode
placement. However, there is limited
literature on clinical outcomes with
this procedure, especially in
comparison with more traditional DBS
guided by microelectrode recordings
(MER).

Methods
All patients with PD undergoing GPi-
DBS between July 2007 and August
2016 with either MER-guidance or
iMRI-based targeting using
ClearPoint® (MRI Interventions)  were
identified and segregated based on
surgical procedure.
Lead accuracy and adverse events
were assessed for all patients.
Clinical outcomes were assessed using
UPDRS part III motor scores for
patients who competed 12 months
follow up. For per-patient analyses,
we excluded all patients with prior
stereotactic procedures; for per-lead
analyses, contralateral DBS was
permitted. Other measures assessed
in this study include levodopa
equivalent daily dose and stimulation
parameters.

Table 1 - Demographic Information and

Outcomes

Figure 1 - Patient Flowsheet

Results
Patients
77 patients underwent GPI lead
placement with a total of 131 DBS
leads.
Clinical outcome analyses were
performed on 58 patients who met
inclusion criteria – 16 underwent MER-
guided DBS, and 42 underwent iMRI-
guided DBS.

Accuracy

Table 2 - ClearPoint Accuracy by

Software Version

Table 3 - Lead Placement Accuracy

Adverse Events
MER - 5/29 (11.9%): lead infections - 2
(6.9%); malpositioned leads - 3 (10.3%)
iMRI - 11/53 (20.8%): asymptomatic
hemorrhage - 3 (5.7%); infections - 4
(7.5%); medical - 2 (3.8%);
malpositioned leads - 2 (3.8%)

L-Dopa Equivalent Daily Dosage
Both groups exhibited similar reductions in
LEDD (16.8 and 16.9%, respectively).

UPDRS III Motor Scores
The overall improvement in UPDRS-III
motor scores was 39.0 ±3.2% (24.3),
with greater improvement seen
following iMRI-guided DBS (43.3
±3.3% [21.4] vs. 20.9 ±6.5%
[26.9]).
In per-lead analyses, where only the
contralateral hemibody was assessed,
the overall improvement was 46.5
±3.2% (32.3), or 50.3 ±3.4% (29.0)
and 37.1 ±7.2% (38.3) for iMRI- and
MER-guided DBS groups, respectively.

Figure 2

Figure 3

Conclusions
iMRI-guided GPi-DBS in PD patients
leads to significant improvement in
clinical outcomes, comparable to
previously reported results with MER-
guided GPi-DBS. When we compared
these patients to a historical cohort of
patients treated with MER guided GPi-
DBS, we observed greater
improvement in motor outcomes
following iMRI-guided lead placement.
These results suggest that iMRI-guided
DBS is a safe and effective alternative
procedure for selected patients with
PD.
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