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Effects of anesthesia method and microelectrode recording on outcomes of deep brain stimulation for patients with
Parkinson’s disease

WANG Yu—hang, LU Kun, E Yu—qian, CAO Sheng—wu, ZHAO Chun—sheng, CAQ Wen—ping. Department of Neurosurgery, The First
Affiliated Hospital of Nanjing Medical University, Nanjing 210000, China

[Abstract] Objective To explore the effects of anesthesia method and microelectrode recording (MER) on the outcome of deep
brain stimulation (DBS) for patients with Parkinson’s disease (PD). Methods The clinical data of 112 PD patients who underwent
bilateral subthalamic nucleus (STN)-DBS from January 2016 to December 2020 were retrospectively analyzed. According to the
anesthesia method and the use of MER, they were divided into 4 groups: local anesthesia (LA)+MER group (n=22), LA+non—MER group
(n=25), general anesthesia (GA)+MER group (n=34), and GA+non—MER group (n=31). The postoperative complications were recorded;
the coordinates of the target and the actual electrode tip were calculated by postoperative CT images, and the Euclidean distance (ED)
was used to assess the accuracy of electrode implantation; the stimulator was activated 1 month after the surgery, and the UPDRS- Il
score was used to assess the therapeutic effect. Results The improvement rate of UPDRS—1II score 1 month after the surgery: the LA+
MER group [(50.04+7.20)%], the GA+MER group [(51.80+8.04)%], and the GA+non-MER group [(52.23 £ 7.92)%] were significantly
higher than the LA+non—-MER group [(40.37+9.76)%; P<0.05]. Intracranial pneumatosis: the LA+MER group [(8.17+5.38) ml] and the
LA+non—MER group [(10.27+4.22) ml] were significantly higher than the GA+MER group [(4.68+1.25) ml; P<0.05] and the GA+non—
MER group [(4.75£1.08) ml; P<0.05]. Compared with the other three groups, the Y—axis deviations of the first and second targets in the
LA +non—MER group were significantly increased (P<0.05). Conclusions The choice of anesthesia method and MER has a certain
influence on the outcomes of STN=DBS for PD patients. The use of MER can correct the target errors caused by cerebrospinal fluid loss
and body position under GA and improve the accuracy of electrode implantation.
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Figure 1 Head position of patients with Parkinson’s dis-
ease undergoing deep brain stimulation under general an-
esthesia
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Table 1 Demographic and clinical characteristics of patients with Parkinson’s disease undergoing bilateral STN-DBS

LR TR LA+MER#(n=22) LA+IEMER#(n=25) GA+MERZ(n=34) GA+IEMER#H(n=31) %itHH  PIH
AR (%) 54.78+5.24 55.00+9.36 51.7411.17 55.87+7.72 F=041 0.745
PERN (B, 2ol 95) 9/13 11/14 19/15 16/15 xY=155 0.670
H-Y 501 (5¢) 3.05£0.90 2.92+0.81 3.0420.74 2.89+0.75 F=033  0.817
MMSE #¥43(43) 26.77+1.11 27.12+1.67 26.91x1.60 27.48+1.75 F=0.86  0.358
LCT G5 (%) 46.83+9.69 47.36+10.43 44.72+8.56 44.64+10.47 F=0.49  0.631

T . STN. IR iE4% ; DBS. KRS B IR ; LA, RFRRRIEY ; GA. 4B BRI ; MER. SR 10 5% s MMSE. 8] Z0ks MR S PR 265
LCT. Z2HE2 (5 ohilidl e s LA+MER 2. BT, R iAo i ic s LA+3E MER 4. B FAR , RS A e 5 5 GA+
MER 41. £FFFA , R IEF AL 55 s GA+IE MER 4. 2 KFA , R HASEF T 10 A% 10 53
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Figure 2 Evaluation method of electrode implantation accuracy in deep brain stimulation for Parkinson’s disease
A: Fusion of intraoperative CT with preoperative MRI shows the target electrode. B: Illustrations of the x, y, and z—axis coordinates of the targeting coor-
dinate system. C: Diagram shows the position of the electrode, using Lead=DBS 2.6 (https://www.lead—dbs.org/). D: Illustrations shows the direction of

electrode misplacement. E: Diagram shows the difference between the planned target (green) and the actual electrode (blue) in the y—axis.



—324~— PP I AR 22 R 5 2024 4F 6 H 55 29 %5 6 4] Chin J Clin Neurosurg, June 2024, Vol. 29, No. 6
33 @ FRRE , #F LA+E MER 4B A 2 IE X A m A% , Jir LA

TEVG WK ZS T 7547 DBS, i N 75 545225 10 h LA
Lo BRI AT B [A5 2 2552 W R i MER {5511
FAR LA BA A, 2 BEARAR i A BC & B2, 3 n
JPR A B B, X AR A T T A M v I A
RCPEIE | BH 2 e A I PR B 52 2 511 sl A SR A
TG R RN, BFSE R, GA R 4T DBS 5 LA+
MER EA AHRLIF ", GA n] LASR A B 4 i)
ARG, A 45 5 S ) T AR R [ RN 4 (9 A AR
AN, BEIRARZS T #6147 DBS AE S 7 s A2 A v i s,
Wl FARFERT , U BIVE R, a0 S 1 R AR i 4
MRS SR, A el o, BEAR S RS T
HEAT DBS ¥ R[22 4500, I Bk & AR A B s (]
30 d FFABER TS24 22 70, AR AR L
AR S5 955 N HR 2 B AN R R 1Y) 32 Bh D RE ek 5 TC
MER 1% F , LA 20 UPDRS-IIL P43 i 36 A B s I T
GA 21 ; AR Y 2 , 2 75 MER X GA 25 A i
R A LA B W52, GA 4l Akt T
P P 2 22 ARV B8 T IR R NIRRT
FEAFR P R RS R o 1T F A 0] DA I X R A%

AR FLIR ) DS R B A R, 9 AN AR R R A
3.1 MER MER A LUKG 2 {37 3 STN 1) M, A4k
ARG ARG 5, YA PR 22 SR, 7R A
FARR 5 N L B ARSI
TE—AEE AL E", B4 PD RN L2 & I HEAS Bk
78 MEM S RS A T E N 2 K P ILA
HHE AR BRI AN, S BB E Al k 1 MR
.25 K 2280 PD g A\ > 28 BEALC BB iy IR
H T MER PASHENE , A A S8R 2] T SO A i IR
ROR , MARAT MER F9% A\ Bl 22 . (AR 4
GA+3FE MER L AEFR A R AP T AR 2 R AT A B, T
WTERAT R RRIE 7 =, MER 2R84 IF I ZH 2 R 1 5
PR 2 RS . R LA R 17 DBS, MER
P X R 22 /N TFIEMER, H FRE W AR E ).
i P AR 55 R 2 BT TR A L 2 X TR X))
ESEBRAG S X (R ASEIX) Z [ 22 R TR E T L
[ MER 25325 A" RE 2138 52 B XA B, X (R e 1 25
B b AR K B0 R L G 2H 2 RS Sk i e L
Ik 4k AR R MER X DBS H 8L 5 1 B & 6 TR
L [Rh B RAR /N 0 i £H 2R th 2 v R

2 FREEA A MER X XU STN-DBS i&77 1 & 7R % SR KIS M
Table 2 Effect of anesthesia method and MER on the efficacy of bilateral STN-DBS for Parkinson’s disease

AL TR LA+MER 2 LA+3E MER £ GA+MER 4 GA+IEMER 41
FARAF(E] (min) 373.09+23.97 328.32+18.45" 273.71x19.49" 241.94+17.69"
UPDRS-I#F45(56) 53.00£11.60 50.35+8.86 53.71x12.08 54.16+12.50
UPDRS- I #43 (FF) 25.77+2.37 30.12+7.24" 25.09+2.76 25.06+2.98
UPDRS- T4 3% (%) 50.04+7.20 40.37+9.76° 51.80+8.04 52.23+7.92
RPN (ml) 8.17+5.38 10.27+4.22 4.68+1.25" 4.75+1.08"

5 LA+MER ZHAH R AE EE , * P<0.001 ;5 LA+1E MER ZAH R AR HE , # P<0.001; STN. A% ; DBS. R0 H MR s LA, JRi
PRI s GA. 4= BRI ; MER. T FEAR I 5% s LA+MER 41, JRRTF AR R H AT B e 58 5 LA+AE MER 41 JRRTFAR R HORIEF 7L
FARIC 5% s GA+MER 4. 2 RFAR , RS AT 5% GA+AE MER 4. TR , R AT BN IC 5% ; UPDRS-1I. 4 —
A4 000 VT T 50 =00

*3 BREEAFNMER Xt XU STN-DBS 347 1H £ 75w FE AR\ #5 EE RO 221

Table 3 Effect of anesthesia method and MER on the accuracy of electrode implantation in bilateral STN-DBS for Parkin-
son’s disease

VA A Eot Uyt

f8br  LA+MER  GA+MER LA+JEMER  GA+JEMER LA+MER GA+MER  LA+IEMER  GA+3EMER

EDfE  1.22+0.37  1.16+0.25 1.35+0.22 1.18+0.22 1.28+0.32 1.23+0.25 1.45+0.23 1.25+0.23
xHll 0.69+0.34  0.65+0.23 0.70+0.29 0.67+0.24 0.70+0.30 0.68+0.24 0.72+0.17 0.69+0.25
yHl 0.67+0.34"  0.62+0.27°  0.88+0.18 0.65+0.28" 0.76+0.33" 0.73£0.22 1.02+0.23 0.74£0.22"
4l 0.64+0.27  0.630.30 0.65+0.26 0.64+0.21 0.66+0.19 0.64+0.21 0.68+0.27 0.65+0.26

5 LA+IE MER HAHWAE FL , * P<0.001; STN. MK IEA% ; DBS. IRTRGSHL IR s LA, JRITBRREE ; GA. 45 BRI s MER. fiiic
55 LA+MER. RIFRFA , R P 30 5% LA+3E MER. JRIBRFA , R PR EFT A HGC 5% s GA+MER. 2R FA , AR ikfr
T MIC S GA+IE MER. 2 JRFA , RPN TR IC 5 ED. P 5 22 1] Al KK T2
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