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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

Al surgeries MER MR Statistics
58 16 2

7/9; 43.8%
10/6; 62.5%

Patients
Unilateral/Bilateral; %unilateral
Gender (M/F; %M)

Age at Surgery (yrs)

Duration of lliness (yrs)

LEDD at baseline (mg)

LEDD at 1 year (mg)

(% change)

21/37; 36.2%
33/25;56.9%
657412 (9.4) 67.841.6 (6.4) 650416 (10.3)
102205 (4.0) 102412(4.7) 101206(38)  t= X

14224815(621) 11894176 (704)  1511487.9(567) t=1798,p=0.078
110969.3(528)  1012163(653) 1146733 (475)
(202442[319%) (212484 (3351%)  (19.844.9 [316]%)

Statistics (LEDD) ***F=18.73, p<0.001 *1=2.315, p=0.024 ***1=4.489, p<0.001

UPDRS Il at baseline. 36210(8.0) 354415 (6.0) 365413 (87)

UPDRS Il at 1 yr 220414 (10.4) 265828(114) 034150 M1 000

(% improvement ) (39.0432(243%) (255467 (2691%)  +33[21.41%) .

Statistics (UPDRS Ill) ***F=82.15, p<0.001 ***t=3.792, p<0.001 ***t=11.11, p<0.001

14/28; 33.3%
23/19; 54.8%

220544, p=0.461
€2=0.283, p=0.595

F=0.151, p=0.699

120455, p=0.651

Leads 99 28 71

Laterality (L/R); %Left 53/46; 53.5% 13/15; 46.4% 40/31; 56.3%

Contra UPDRS Il at baseline 117204 (38) 114406 (2.9) 11,9405 (4.0)
Contra UPDRS lllat 1 yr 6.040.4(3.5) 7.1207(37)  55$04(33) (503

(% improvement) (465432(323%)  (37.17.2(383]%)  $3.4(20.01%)
Statistics (Contra UPDRS Il)) ***F=143.2, p<0.001 ***1=5.692, p<0.001 ***t=13.44, p<0.001
Voltage (V) 334007 (0.66) 341012(064)  331008(067) t=1.242, p=0217
PW (us) 812418 (18.3) 846246(245)  798+18(151)  t=1175,p=0243
1353424(237)  1357:56(208)  1351225(211) t=0.107,p=0915

€20.793, p=0.373
1=0.668, p=0.507

*F=5.433, p=0.022

Data are presented as mean +SEM (SD)

Figure 1 - Patient Flowsheet

Assessed (n=77; 131 leads)
« Patients with PD

« Presenting for GPi-DBS from July 2007 to August 2016
« Minimum 1 year follow-up

MER-DBS (n=29; 42 leads) iMRI-DBS (n=53, 89 leads|
« Initial MER-guided DBS: 28 « Initial IMRI-guided DBS: 49

1 1

Included in clinical outcomes (n=16, 25 leads) Included in clinical outcomes (n=42, 70 leads)
+ Initial MER-guided DBS: 15 + Initial iMRI-guided DBS:42
« Bilateral: 9 (3 staged) « Bilateral: 28 (8 staged)
« Unilateral: 6 « Unilateral: 14
+ 1 revision for infected hardware
« Initial unilateral iMRI-guided DBS with revision: 1

+ 1 revision for malpositioned leads
+ 1 had an assessment after the first surgery
of a staged procedure and was then LTF
Included in per-lead analyses (n=43, 71 leads)
« Prior contralateral DBS: 2

Included in per-lead analyses (n=19, 28 leads)
« Prior contralateral DBS:

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

Software version _# leads (LR) Lleads Rleads Al leads
1213 13(76) 0812007(019) 065:0.11(0.28) 0.7420.07(0.24)
14 24(14,20) 0.72$0.09(035) 0.9410.14(0.44) 0.8110.08 (0.40)

215 47(2522) 0561006(0.28) 0.552006(0.29) 0.560.04 (0.28)
allversions 84 (46,38) 0651004 (0.30) 0.6740.06(0.36) 0.6 +0.04 (0.33)

Data are presented as mean +SEM (SD)

Table 3 - Lead Placement Accuracy

Allleads MER MR
‘All patients - tip of the lead

Leads 127 39 88
21044017 (1.89) 20.36 20.40 (2.49) 21.34 4016 (1.47)
y 0032021 (2.42 -1.0620.52 (3.24) 0432019 (178
-4.0420.27 (3.05) 5.26£0.74 (4.65) 3504019 (1.74)

Leads 97 2 7
2138 40.15 (1.46) 20,95 £0.25 (1.32) 21,54 018 (1.49)
v 2554019 (1.90) 2994032 (167) 2394023 (1.96)

077017 (1.63) -0.4820.32 (1.64) -0.89 £0.19 (1.62)

Data are presented as mean +SEM (SD)

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.

UPDRS Il scores across all patients
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Bars represent the means * 2 standard errors of the mean (SEM) in all cases.
* p<0.05; **p<0.01; ***p<0.001

Figure 3

Contralateral UPDRS Il scores across all DBS leads
) All patients b) Patients grouped by type of surgery
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Bars represent the means * 2 standard errors of the mean (SEM) in all cases.
* p<0.05; **p<0.01; ***p<0.001

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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