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[Abstract] Objective To compare the efficacy of local anesthesia and general anesthesia of
subthalamic nucleus deep brain stimulation (STN-DBS) for Parkinson’s disease (PD). Methods Forty PD
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patients who underwent bilateral STN - DBS from January 2015 to January 2018 were retrospectively
analyzed. Twenty-two patients underwent local anesthesia and 18 patients underwent general anesthesia.
Pre- and post-operative Unified Parkinson’s Disease Rating Scale-lll (UPDRS-1I), Hoehn-Yahr, Activities
of Daily Living (ADL), Wechsler Adult Intelligence Scale (WAIS), Wechsler Memory Scale (WMS),
Hamilton Depression Rating Scale (HAMD)-17 and Hamilton Anxiety Rating Scale (HAMA)-14 were used
to assess the motor symptoms, daily living function, cognitive function, memory, anxiety and depression.
Results The target deviation of the second electrode in general anesthesia group was lower than that in
local anesthesia group [(0.98 £0.39) mm vs. (1.21 £ 0.35) mm; ¢ =-2.041, P =0.048], the target deviation of
the first electrode was not statistically significant [(0.96 = 0.29) mm vs. (1.01 £ 0.35) mm; ¢ = - 0.496, P =
0.623]. At 6, 12, and 24 months after surgery, the "on" and "off" UPDRS- Il scores (P = 0.001, for all)
and Hoehn-Yahr (P =0.001, for all) in the general anesthesia group and the local anesthesia group were all
significantly decreased compared with baseline, ADL score significanly increased (P = 0.001, for all).
There were no significant differences in "on" and "off" UPDRS- I, Hoehn-Yahr, ADL, WAIS and WMS
scores between 2 groups (P > 0.05, for all). One day after surgery, the HAMA-14 in the local anesthesia
group was higher than baseline (P = 0.027), in the general anesthesia group, HAMD-17 (P = 0.008) and
HAMA-14 (P =0.001) scores were lower than 1 d before surgery. The HAMD-17 (P =0.001, for all) and
HAMA - 14 (P = 0.001, for all) of 2 groups at 6, 12 and 24 months after surgery were all lower than
baseline, 1 d before and 1 d after surgery. HAMD-17 score in the general anesthesia group was lower than
the local anesthesia group (P =0.048). Conclusions Both general anesthesia and local anesthesia STN-
DBS can significantly improve PD motor symptoms and quality of life, as well as relieve the depression
and anxiety symptoms, without affecting cognitive function and memory. Attention should be paid to mood
fluctuations in using different anesthesia during the perioperative period. Choice of anesthesia method
should be based on the patient’s condition and indications.

[Key words] Parkinson disease; Deep brain stimulation;  Subthalamic nucleus;  Anesthesia,
general; Anesthesia, local; Motor disorders; Cognition disorders; Anxiety; Depression
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Table 1. Comparison of characteristics of patients between general anesthesia group and local anesthesia group

PER (1)

415 585 R (Fes, %) SHERL Wi (T s, 4)
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Table 3.

local anesthesia group (x s, score)

Comparison of motor and nonmotor symptoms scales before and after surgery between general anesthesia group and

2 ZAEIR R RAT T 0 L (3 £ 5, 37 40)

4151 B% ABei(1) i 415 B ABiEt (1) a
6 MAQ) 121AB) 241MA4) 6 MAR) 1240A3) 2441H4)
UPDRS-TT(“ 77" 11) ADL
LERIAL 18 21.89:£3.12 10.06£2.58 10.72£2.52 1100240 || 2LLRREA 18 29.89+3.98 41.33:2.00 41.06+1.83 39.39x3.57
JEEREEEAL 22 20.55+3.86  9.41:2.13 10.05£1.96 10.59:2.06 | JHEMKEA 22 28.64+3.13 40.95+2.17 40.86+1.93 40.27+2.16
UPDRS-T(“3&"4) WAIS
EHBEEAL 18 41.06+2.82 18.94:1.63 19.06:1.76 19.67+1.81 | AHMKEA 18 9256434 93.00x4.54 92.89+4.51 92.28:4.18
FITRIRERAL 22 40.09£349 19.13+2.21 19.18x1.94 19.73+1.88 || JHEHREAL 22 91.73+3.78 92.41+3.63 91.50+3.83 91.64+4.80
Hoehn-Yahr 53 WMS
YA 18 3.83+0.62  275:039 281039  2.92:046 | SHMKEL 18 90.50+3.49 91.28+3.55 90.83+2.71 90.67+3.53
FIESIEEEAL 22 3.64+0.66 2.82:045 284036 2.86+035 || JREMKERAL 22 89.91+3.74 90.41+3.67 89.59+3.28 89.18+3.02
UPDRS-1I, Unified Parkinson’s Disease Rating Scale- Il , 4t — M & 2% 9 ¥F f 1 & 25 =¥ /3 ; ADL, Activities of Daily Living, FH # A= 1 I 3 5

143 5 WAIS, Wechsler Adult Intelligence Scale, 55 F& Al A%

R4 ELRBEAS R TR B AR E T ARG 2 iR 5 ARz

T JJik % 5 WMS, Wechsler Memory Scale, 5 [GiE 4 i # o The same for Table 4

SR TS E A I BT Y 22 A R

Table 4. Repeated measurement design ANOVA of motor and nonmotor symptoms scales before and after surgery between
general anesthesia group and local anesthesia group
A5 5K I Ss df Ms FE P ESRRE SS df MS FE Pl
UPDRS-M(“TF"44) ADL
VL iSE 23414 1.000 23.414 1498 0228 || AHEAZE 2.184  1.000 2.184  0.159  0.692
Tk bt [E) 3560.032  1.457  2442.769  288.109 0.001 || il k[ 3887.766  1.903 2043203 259.226  0.001
b B IR o 0 Sk ] 4782 1.457 3.281 0.387 0.615 || ALFEIH 2 x )5k i) 22.866  1.903 12017 1525 0.225
il 593.830  38.000 15.627 I 5 2% 522.091 38.000  13.739
HNRE 469.549  55.380 8.479 R E 569.909  72.306 7.882
UPDRS-TI(“ ") WAIS
VB 0.849  1.000 0.849 0.069 0.795 || AIHEZE 29.450  1.000  29.450  0.463  0.500
T4 5 ) 13469.447  1.844  7303.459 1547.144 0.001 || i & ] 12.169  2.059 5910 1731 0.183
b B R o 0 S ] 8,922  1.844 4.838 1025 0.359 || AbHE A x M) i3 ) 3.969  2.059 1.928  0.565 0.576
il 470.051  38.000 12.370 Eillihe 2414.994 38.000  63.552
HNRE 330.828  70.082 4.721 R 267.112  78.241 3.414
Hoehn-Yahr 43+ 1] WMS
LUBL NS 0.053  1.000 0.053 0.106 0.747 || AIMEE 43386  1.000 43386 1132 0.294
U] 5 ] 24411 1.897 12.866 62.250 0.001 || WS [R] 17.950  2.368 7579 2.320  0.095
A0 3 H 2 ¢ ) i 1) 0.417  1.897 0.220 1.064 0.348 || AL x W 7 A) 4.650  2.368 1.963  0.601 0.578
) 2% 19.066  38.000 0.502 £ ] 35 2% 1456.357 38.000  38.325
R 14902 72.097 0.207 ANz 293.981  89.997 3.267

A B JBR T 2 0 JRg 50 RR 19 2 A8 8 A [R) B[R] g =2
] F %, HAMD-17 ¥ 43 (P = 0.001) Al HAMA-14
3 (P=0.00D) ZRAG%iIT¥E L, Kb, RF1dMA
TR ZH HAMA-14 3753 & T A Bl (P =0.027) .42
B 4L HAMD-17 ¥4 (P = 0.008) Fl HAMA-14 i
3 (P =000 & F AR 1d, RKF6.12F124 AWM
2 HAMD-17 ¥4 (3 P = 0.001) F1 HAMA-14 ¥ 4
($P=0.001) 53 5L T ABERS ARAT 1 dFIARIE 1d,

H A & B 18] S P I PE 43 HL 3 22 5 B G247 (3
P>m5%6~woﬁﬁzww&féﬁﬁwﬁ
HAMD - 17 ¥ 43 A& F J5 3 B [ 41 (P = 0.048) , 1

HAMA-14 7 H A 25 LGt %5 X (P=0.116;
#%6,7)
it it
£ %5 STN-DBS 8 15 58 AV 2 38 3 57 7 & 7 3k 48
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Table 5. Pairwise comparison of motor and nonmotor symptoms scales before and after surgery in the same treatment group

ST UPDRS-TI (17 41) UPDRS- N (“ &7 1)) Hoehn-Yahr - }4] ADL

AR R R ORR 4 L B RREEAL R TR A L By RREEAL SR ERR Bl B RREE R AR

(1) {2) 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
(1) 43) 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
(1) {4) 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
(2) (3) 0.968 0.891 0.999 0.999 0.999 0.999 0.999 0.999
(2) {4) 0.840 0.347 0.770 0.921 0.825 0.999 0.282 0.885
(3) {4) 0.999 0.940 0.895 0.924 0.969 0.999 0.431 0.921

P value, for all, % T %3 35 8 P{ . UPDRS-1I, Unified Parkinson’s Disease Rating Scale- M, 48— WA 4 BRI = 325 =34 ; ADL,
Activities of Daily Living Scale, H # A4 1% 1% 2l fig J) it %

[ 5 Sk FB , FEAT MRT A A, AT 46 52 H A A TR — R, LR T R Y & R EH IR
T R B Sk A AR R 1k 20 43 b (IR 4 FR R R E o5 4 R T A Y AP A
A AE B R AR B, 57 A 0k T A R A A X A AT A SRR 2 RR E PR R R OGS R T
K", Geevarghese % "' HEF CT 5 MRI A £ AR #f JR FR R EE A AT 5 161 (22.73% ) 83 R B B A i
26 % A 0 58 A, BDR BT AT JCHE B2 MRT A # , R JE&2 611(9.09% ) H BLHH AR B, WE AR AF Y R, 2
FESEME W) CTHHE, FRfF 3 Al G NI ARG 515 RS IS R 2597 O6 7 W2 i | I I 3 A 31, DA
G545 HEZE MRT 2 057 AH [ /) o i 4, 5 732 o 1 I N T T AR5 A 0 I AR 45 14 5 ) Jag 35 RR T 1
PR o AW 5T R 4 B BRI F R 30 BR B N STN-DBS I 308 i il 3R A9 1) St o e Ah , 2 R 3 A A7
BPZJEF CT 5 MRIA A HAR ARG A8 S B SR BRI TR J8 3 &7 35 8 5% ), 3l 5 Sk 3 4h & A
0.13 ~ 1.47 mm, 5 BE A A HEZE MRIGE 7 AT CT 5 JIE AR T4 B BRI TR, B B R A IR WU 2K L
MR fl G A7 1 A A Y, LS 5 PR A A AT 5% 15 565 2 AR P A A RS VAL . R
STN-DBS A H1 38 1o s oA 1 s b i JiS A% 19 4 AT L, 7E STN-DBS fii N L AR 4B A of F2 o, 4 B JRR
SV AR B S Al B 0 B 0GRS AZ T 48 S N P T AR AR A R A I RS 2 Y AR ) o A A
We O AE Al B 7E D BE M2 SR BF R AR BRI 2L A, SR 0 T R, 4 B JRR I A 3 0L I R 2K B IE B
P RV R o e A T A A AR A E R TP ) B A D JRR I R U A0 R Pl DL 4 T
K B RS A% DA S FE ML SR AR e O AR Al AR R AR U0 58 A5 T 57 4 B BRI, BRfE S A AR A
PO AHBESE R, AR PR BURCR R E S IR TR AL JOR S 4 BRI T A STN-DBS VR YT
A ZHE 2% 40 43 B, By 1 U E W R 3 3OS [ R REAEAF 5T 0, 00 4 AR 8 & 2 BRI 5 R
JE 1 i 2 2R A7, 52 T PP E R R SR A 2 AR JRR T ki %56 P SRR 5 32 Sl RE BR 1 s A 2 L R
M) A AR B 2 SRR A e — 8. RIEAR)E A7 78RR AR S8 558 /0N R s i) 2658 e g ) AL AR
S S AL 6 A ML 3 2k R A Bl S A W 5% 45 R WoR 4 B R AL S R 8RR B 4 )
B R P AR RS B R AR 5 R TR R R e UPDRS- 3 43 (“FF 7 I F1“ 56 ) . Hoehn-Yahr 43
AERWE I JC B B s S Y ARG R BN, KT W CADLPESY \WAIS AT WMS PEr 4 6 8 % 22 575 AR
CT 5 MRIGh A AR M & B RRIEFARPE 2R B 56,12 F124 A~ F BT, 4 B bR I 41 AR 38 R 5
A5 O B T 45 A R P e AR P A R SRR EE T AL F T &7 ) UPDRS- T3 4) . Hoehn-Yahr 43+ 3]
A[(0.98+0.39) mm X} (1.21+0.35) mm], M55 1 4R TE 4 359 55 A i B 2082, ADL VE 43 386, 5 BE 1 F
P A O RS £E PR R RR B 7 20 2 R O B = USSR S (HEBE R (R JS 6,12 #1124 A4~
[(0.96+0.29) mm X} (1.01 £0.35) mm |, {H2 H #ij 4 F) 43 88 52 BT RO B IR 4, 75 4 2 1 9]
Bl = 4 4 AR rp e AR R B 4 B ORR B R STN-DBS 47 &k, i I0 AT A 5 5 BE R MR T I 0 TR 2
WE5E, B, i A 5 AR b A BRI s Ly O YL IR S B U I R R R BT RO ek
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R6 RS R IBIRERL B E FARGTE HAMD-17 F1 HAMA-14 ¥E43 A9 H &8 (3 + 5, FE43)

Table 6. Comparison of HAMD-17 and HAMA-14 scores before and after surgery between general anesthesia group and local
anesthesia group (x s, score)
iRl B AR AR 1 d(2) AJE 1d(3) ARIF6eMHM)  RE1RAHG) RE241H(6)
HAMD-17
4 B BRI 2 18 15.56+1.76 17.33+1.97 15.17+1.29 8.44 +1.65 9.11+1.64 9.61+1.33
JTRRREEA 22 16.05 = 1.86 16.59 = 1.68 17.68 +1.96 9.05+1.89 9.36+1.47 9.95+2.08
HAMA-14
4 B R4 18 16.89+1.91 18.78 +1.70 16.06 +1.86 7.39+£1.79 7.94+1.55 8.56 +2.04
Jr IR 2 22 17.09 +1.77 17.36 +1.79 18.95+1.94 7.73+1.86 8.50+1.10 9.23+1.27

HAMD, Hamilton Depression Rating Scale, {3 % K 5l #) i 4 ¢ ; HAMA , Hamilton Anxiety Rating Scale, I % /K il £ JE 4t % . The same for

Table 7 and 8

RT TR BB B TR BT S HAMD-17 F1 HAMA-14 ¥E43 51 42 I 35 09 07 2200 4

Table 7. Repeated measurement design ANOVA of HAMD-17 and HAMA-14 scores before and after surgery between general
anesthesia group and local anesthesia group
A 5B Ss df Ms F P |E5RE SS df MS Fi P
HAMD-17 HAMA-14
S 2 19.749 1.000  19.749 4170 0.048 || AbFHPHZE 17.455 1.000 17455 2593 0.116
ik Ik 11) 3076.787 4.024 764526 227.684  0.001 || WA 5193.621 3.944  1316.865 466.258 0.001
Jb 3R s 0 S ] 56.087 4.024 13.936 4150 0.003 || ALFRPAE x WIEEE 94.604  3.944 23.987  8.493 0.001
£ i 3% 22 179.981 38.000 4.736 1) 3% 22 255811 38.000 6.732
HNRE 513.509  152.929 3.358 HNEE 423279 149.869 2.824

R8 [A—AbFAEH F ARG HAMD-17 Fl HAMA-14 PF43 19 1 P 48

Table 8. Pairwise comparison of HAMD-17 and HAMA-14 scores in the same treatment group before and after surgery
o T I HAMD-17 HAMA-14 N HAMD-17 HAMA-14
B RREAL RIRARERAL B RERAL )RR AR DERREEAL RFERREEAL BRI R R

(1) €2) 0.104 0.996 0.052 0.999 (2) €6) 0.001 0.001 0.001 0.001
(1) €3) 0.999 0.100 0.960 0.027 (3) (4) 0.001 0.001 0.001 0.001
(1) {4) 0.001 0.001 0.001 0.001 (3) 5) 0.001 0.001 0.001 0.001
(1) «5) 0.001 0.001 0.001 0.001 (3) 16) 0.001 0.001 0.001 0.001
(1) {6) 0.001 0.001 0.001 0.001 (4) (5) 0.981 0.999 0.997 0.802
(2) (3) 0.008 0.567 0.001 0.102 (4) (6) 0.328 0.890 0.697 0.050
(2) {4) 0.001 0.001 0.001 0.001 (5) €6) 0.997 0.993 0.997 0.529
(2) 5) 0.001 0.001 0.001 0.001

P value, for all, % H £ #5350 P1H

NGt S, AL TE R W B DR BoR L B A
B T] A S 7 RO 0k, e R 2 SO 2, (R AT 3 AR T
TN N A R o) = 11 5B s 2 /3 2
A RE Y R AE AL AR D 58 . BRI E L, iR A
IR I 34 2 JR) T R I T STN-DBS 34 1 LA BH & ok 3
iz g RE IR B A T 9T O

REFEIA R, 4 5 R I DA 0 D RE e 12 1 B A
— BRI 0 H AT AE R, 4 B R R A )
A 14 52 Wi T A S P9 GE R 1 DR E P . Fluchere

S5 2k H A3 BT 4 B BRI R SR BE R STN-DBS ¥R
I7 WA 42 FR 9 AT 2, 25 5 2 BT b Rk e 5 20 A 0
HBEM R G 3 25 5 o HAG, &1 %l 4 Ao R
STN-DBS At 4= B Jik 5 55 Jay 38 K B 45 2N 1 2 fE Fi
1CAZ T35 W B X FE BI85 + 43 Bk =, AR IR 45 R
N AN R 4 B R A 2 JR) BRI 24 % TN 0 B R A
WCA2 T (WAIS Fl WMS PF43) TE 52, il fE 5 & 42
1 AR JE RN T RE R R A 06 Y, LR U A )
(RJG 6.12 F124 A~ H ) INAIDRES R F5fa e, R 2
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P SR B0 ) 2 0, RS T SR A B JRR I 2 JR) R B
T STN-DBS A 52 Wi £ I\ F D e Aic A2 Jg o

0TS £ R R R 0 4 AR R E I LT R
JiE , 7 T B £RE AR TR T AL R BE AR R R 51 R IR IR
[ Ui ) A2 0% B Bl = BT X STN-DBS AR i 5 AR
JG Mg 4 AR I BE S . A BF 5 R T HAMD - 17 Al
HAMA-14 ¥4 3 AR5 RS AL A0 A2 e 4 4%, 45 R
N, A B R AL R E HAMD- 17 ¥ 431 T J) 35 JFR
A, Re S 2 SRR B E N R KRS D TR
A DA RS R A K R 1K R R
HAMA-14 P75 5 F ABE T, 4 B R EE 4 HAMD-17 .
HAMA-14 33 B T R AT 1K, ARG 6,12 F1 24 4>
H B W4 HAMD-17 fil HAMA-14 $F 43 43 5K F A B¢
B ARRT 1R ARG 1K, B2 B D7 19 1] 410 A A 45
5 4% 34 W 25 00, AT RE [R) I A 8 RE HR s 4% IS 28 vl
W T BRI . R 0 T R B, HAMA- 14 Al
HAMD-17 5 A0 £ A AR S 25 48 i 3¢,
Z B B A N RO R E LA
AN

AW T A FE T R AR A T P B 5 A X
T B 1 F 5% AT B A 7 3B 1RO B RN R AN 58 4 — 3K
(4 JRy B 5 52 BRI BT i DR 5, A BF 5 R 95 2
] 5 2 T 5 1) HG A 5 AR BIF 9 (S0 JRy 8 IR T T A L A
05 5 4 BRI T G 0F AR I i I B ORS R
17 s, ik = X4 SRR IR T -5 AS g FH Ak H A
0 7 SRS W R 22 SR, MR EE— L 2
O KA AT IEPE R 580 LASG TIE .

25 TR, CT 5 MRI Rl G 5 R 7T DO 48 5
DA HEL R P R, 4 B JRR IR J) 3 IR B T STN-DBS 3
Xof M1 4 AR5 FB 3 1R 32 shRE IR L AR R B0 AR 1 25 A A
LF e VE A L HLAS 52 DA H 2 BB R A2 D, RN
T T AR AN (R RR B 2N 2 i 30 0 AR DG R
Rlo BB RIEA DG 5 A« (1) 55 2 ML e AR AR A 4 6
PER R (2) AR (B E IR B R 4T (3) R 5 1
R E o SR BRI U0 S ()RR TR XU S A
Ko (2) JBR e 25 20 B i) 4 2 o (3) AR ol F AR I i
FUTE AL AR R PE AL A B TR S . Y
Tl R e A5 AT DR e A, IO R e AR LA 1O i
NUEHEAT 255 2 IR
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