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Efficacy of deep brain stimulation for patients with Parkinson’s disease after lesion surgery

YANG Xin, SHAO Yu—yang, NIE Pan, FU Kai, XIONG Wen—ping, ZHANG Xiu—min, LIU Wen, ZHANG Ji—bo, CHEN Jin—cao,
ZHANG Jie. Department of Neurosurgery & Functional Neurosurgery Center, Zhongnan Hospital of Wuhan University, Wuhan 430071,
China

[Abstract] Objective To investigate the efficacy and safety of deep brain stimulation (DBS) for the patients with Parkinson’s
disease after the thalamotomy or pallidotomy. Methods The clinical data of 33 patients with Parkinson’s disease who received DBS from
January 2013 to March 2021 due to the recurrence or new symptoms after the thalamotomy or pallidotomy were analyzed retrospectively.
Six months after the DBS, the motor function (UPDRS 1II) score, the living ability (UPDRS 1I') score of the Unified Parkinson’s Disease
Scale (UPDRS), the H-Y stage, the Mini—mental State Examination (MMSE) score and the levodopa equivalent daily dose (LEDD) were
used to evaluate the efficacy; the stimulation frequency, pulse width, voltage, impedance were recorded and the stimulation energy was
calculated. Results The results of postoperative follow—up (range, 6 months~8.25 years) showed no speech disorder, eye movement
disorder, hemiplegia, intracranial hemorrhage, cerebral infarction, epileptic seizure, intracranial infection, and hardware failure. Five
patients underwent pulse generator replacement due to the battery exhaustion. Six months after the DBS, UPDRS [l score, UPDRS I
score, H-Y stage, and LEDD were significantly lower than those before the operation (P<0.05), while MMSE score had no significant
change (P>0.05); Compared with the side without the thalamotomy or pallidotomy, the improvement rate of limb tremor score was
significantly increased (P<0.05), and the stimulation voltage and the stimulation energy were significantly reduced (P<0.05) in the side
with the thalamotomy or pallidotomy, but the improvement rates of stiffness score and the slow movement score, and the stimulation
frequency, pulse width and impedance did not change significantly (P>0.05). Conclusions DBS is a safe and effective treatment method
for the PD patients due to the recurrence or new symptoms after the thalamotomy or pallidotomy. The energy and voltage are lower in the
side with the thalamotomy or pallidotomy.

[Key words] Parkinson disease; Deep brain stimulation; Thalamotomy; Pallidotomy; Subthalamic nucleus; Efficacy; Safety

A4 75975 (Parkinson disease, PD) & #1244 A H LR 2 280 A8 PR, 35 i v fin 2R o 22 T R RE
P TTAR AT R - SO R 22 B e 2D T B
g DA 1 A S 4 B B i DR 2 R B R B A 12

doi:10.13798/5.1ssn.1009—153X.2021.12.003 fjﬁg%%ﬂ ‘{/_’Q %ﬂ;‘xj& =1 PI%‘» R Eﬁ}%g E‘%Eﬁ% PD 1‘2:sz
s R S R AR K R .
FLLT0H R E K S AR (2016 YEC0105900) i—\EE\I =] ﬁ%{ﬁg%% ,{B%Eﬁﬁﬁg ‘#}% , ﬁgﬁ/ﬁ\ %‘{ﬁ

PR AL 430071 BRI, BRBUR A g BE B i 22N D RER 2241 )
R S TR I 2t BY 2R A [ R
(g 2 BRI Sk WE AT B RRSOT IRIER M S Skak R T AR S S5 SRR | 7 LR MR A

W BN B HE) A R
EIRAEE 5K 5, E-mail : zhangjie8790@163.com %37'{7\% i ﬁ/ﬂ)ﬂ PD E{/\]Eg‘]ﬁﬁ?f&m , TEFE



PR I R 22 AR 5 2021 4F 12 H 45 26 4555 123 Chin J Clin Neurosurg, December 2021, Vol. 26, No. 12

-905-

A A 2 A DT B A A ARG R S L R (deep brain
stimulation, DBS) o & 1 Bk N M ¥ (globus pallidus
internu , GPi) S840 AR T Fr o B8 4 AR S5 i B il 438 PD
F18) 7 B ARl SRR, (E B A i 0 R, 039 A AT
SECAB 00 PR (S8t N ) R R 5 ke son &, sk
SECURE R AP A (I EBEABL N ) 3 S0 R T 5 e 32 i
—2RIT o R Fr 06 A M AZ AR AR S 1 A
SN RERRAG & A 0] 1K 2091, XU GPi B A 5 I
FRE R AR AR 1T %

L5 b 2% A SRR A EL, DBS HLAT AN R fini 41
2R G AT SRS, © O BRITAYT PD Y &
TFRARIT AR, kKA (subthalamic nucleus, STN)
DBS Al 35 PD A% Loz SR, (A5 e B (B AT 12 2
RGN T8, W1 10 0 e PD 9 A= 15 ot
it ARSCER T RE A4 52 0 B 4B R 19 PD s A AT STN-
DBS YT YA RERN 2 2k

1 BAREFE

L1 sl FAnk NAbRHE : QBELE PD 12 Wi W
H 2 2% BB ARTGYT s O 2% B B ARG YT
Ji S A 52 51 R/ AR B R R R SO, RSB
ST REAR  H-Y S R 2.5, AR LI<T5 5 R
B @HEBRAEE NI D e CL I & TR B IF™
i 22 00 O g | B A R 1 25 A I D g
B, DL KRR L T AR AE A

1.2 B % 20134F 1 22021 43 HBUATF & n
YERY PD At 33 451, Hoh B8 17 491, 42 16 19 5 4F % 49~75
214 62.30 % L 5~27 4F, 14 12.85 4F 526 1]
F252 WU DBS, 7 44332 B4l DBS ; B¢ 45 R 5 DBS [H]
B 1~12 4F , - 45 6.45 4F 5 %4 45— 0 Fr. Ao & v |) 4%
(Vim) B A 24 51, — ] GPi B¢ 45 AR 4 ], U Vim
SR 4 4], — O GPi 5B A5 AR XTI Vim 58 453 A 1
%l DBSTI, H-Y 53+ i 23 ™~ H (3~4 1 H) 48
— 111 4> #% 94 & ¢ (Unified Parkinson Disease Rating
Scale, UPDRS) iz #31fig (UPDRS 1) #F-43 747 %k 41
43 (29~5643) IR BE S (UPDRS 1) PE4> 7 %13
A3 (11~207473) , fa) WS #4538 (Mini—-mental State Ex-
amination , MMSE ) /-3 H (i £ 28 43 (26~29 77 ) .

1.3 FRF ik TEJIFE T 2% Leksell-G #5744 1]
SLBR A7 3.0T MRIAH , A045 T4 ik 2% 1 mm Jo[E]
) B T 87 Fr G 72 OZ 5 2 mm JElE ) , 4 3%
2 5 EMEREAT . B MRIZHE S A SurgPlan TA
TH R G S A A AN IR TR AR
S T BB 58 O EE B STN AR AR, B STN (1 )5 1/3

Y LI J FAR Zy X WAZ S 1K FVEAR 73 TN TN
WAL AZ T2 5 e AZAHAZAL o FEJRRR T AT
FLAR AR A, 1750 FE 32 5% (microelectrode recording,
MER) . fr bl 23k P 88 s , R4 T2 R LA
i AR B 1 0 S A TR BN, AR 5 R AR T FLAR I
FRUATINCHI , A RS2 L o 8 r A, AL
R B R R IE R 2 ST Ak
A AMIRTEE PR . AR5 1dEACT T
JeH M5 ARG 1R A MRT T fa i &, RS 7~
10 d¥FpZR B , AR5 4 s AL

1.4 MR RIGHT6~99 1 H o D% 4 gk
AR I T R RT  HRERTE s R Az 3l 5
AR RIS 5 IS WL B I Sl B0 A TG A
I FEFC B A AESE , B U5 IR A e 17y (AE
BB B . YR RHT ASS 6 H R I UP-
DRS M35 .UPDRS Il #F5r \H-Y 73] \MMSE P>
F1ZETiE 2 145 2 H 5l i (levodopa equivalent daily
dose, LEDD ) WA 2 LA S GG O . RS54k
R N RS i 712N 9 AN S SN 71 B
P RE R

1.5 %t ik SR SPSS 20.0 Vb HE ; TR
DA (S 88 S D 43 ] B 267, 5K JH Wileoxon £F5
BRAG 5 5 K 407K Ea=0.05 5

2 5% 7

2.1 BT RhBER NI E EEA  IREKTE 5
Bl RMEST s RS 1 d A8 CT R A A UL
M BARIE , TOIIR ZAER B . AR5 ToE G BT
B, JoRE AR . 5 0 PR b AR AT ik b & AR A
A,

2.2 97 A RIFRIE AT RIS, UP-
DRS M #¥-43 \UPDRS Il ¥4 \H-Y 43 1] \LEDD ¥4
A AT I FEAIK (P<0.05, 2 1) , 1l MMSE 43 8 A Hij
JoH AR B (P>0.05,% 1) .

TEHUE 64~ H ARSI AR Lb , Sedi il JRciA
AP o 35 R B S 38 7 (P<0.05, 6 2) , {BAE R P43
M3 R iz o) IR G V4 o0 R 0 B B AR fk (P>
0.05,%2).

2.3 BEAH > TFHIL6A A, FIAESEHRNAT L , 5
000 3 355 b s R ) R 1 P B R AR (P<0.05, 3R 3)
RO ik S8 AT ICRH S A8 £k (P>0.05, %% 3) .

33t it

2% P AR P BB S AL 45 GPi AT Vim,



—906—

FP I R A 2 AR Z 3 2021 4F 12 F 26 26 8:55 123] Chin J Clin Neurosurg, December 2021, Vol. 26, No. 12

R 1 A& 33461 PD KA DBSETF 6 A HITTRL

kTR FEHAILET (43) FEHUG 61~ H (43) R (%)
H-Y 5334 3(3~4) 2.5(2.0~2.5)" 33(20~38)
UPDRS I #£43 41(29~56) 15(10~21)" 67(56~73)
UPDRS [l $£43 13(11~20) 7(4~9)" 58(50~68)
MMSE #-43 28(26~29) 28(26~29) 0(0~0)
LEDD(mg) 600(400~941) 300(294~431)" 50(33~58)

I SIFHLETAH R M L , * P<0.05; PD. 4 7% ; DBS. 0 1R 505 fL 13 A ; UPDRS. 48— 114 75 £ ¢ ; UPDRS
. iz ZhEhRETESYy ; UPDRS 1. A4: WG RE J11E4) s MMSE. faj WIS i 25 0F /0 ; LEDD. Z5fiE 4 [N 484 H &

F2 A 334 PDfFA DBS 5 64~ A BIRM 5IERIRMNE
AR E RS (%)

EAPEREGER  BM(n=31)  FESHM (n=28)

AN 100(100~100)"  78(67~100)

TR T3 el % 83(67~100) 83(60~100)
BEEREITEESR 63(50~83) 60(50~67)

T S ARSI AR Y E LY, * P<0.05; PD. 1114 759 ; DBS. Jik
TR HL AR

*3 AX336IPDHEADBS G 6 BiEESHER

PRSI B (n=31) AR (n=28)
HE(V) 1.8(1.25~2.23)" 2.05(1.8~2.5)
2% (Hz) 130(100~130) 130(100~130)
Jik5e (us) 60(60~60) 60(60~67.5)
FEHT(Q) 1691(1397~1899)  1535(1342~1762)
figt (1) 13.55(7.60~23.92)"  30.54(12.39~46.84)

T SRS AR N (E L, * P<0.05; PD. ff14: 7599 ; DBS. i
VR LA

GPi B AR i I VERR B AR AT Sz iR 2255 PD 1Y
18 SRR R, U 22T 2 1 5 | S 1) S Bl 3
A, EDGH A2 801 A 42 S A0 Vi B R, Vim S84
RN R B IR AR B , KRR R A3 A 85, ABXF
12 53R 9% KORHAAEERE R TC A S el 357, Bt Bt (1]
IERS a7 12 Jre | EBe A0 ) P Ak 2 1 IR i 3R
G o0 i /R0 A B0 PR A B B (AR o R B
PRGN BE T B )2 B hs A e i 0 25 0T
S YRR =57 X T R B AZ 2 B R 1 PD A
RN S AR R A2 e s i, s S5 ) A4S i 3
BREIRAT | N32ZR F AT 34 JEREIA A DBS,

DBS i 97 PD & H A s 45 STN 1 GPi, STN-
DBS F1 GPi-DBS X PD iz sl itk i 4 il ¥ H A R 47
(TR, T B s AE ARG ol LLsi /D i =, (B
B BRRIGA & S B AE R VT RE ; I R S A TR
E AR AT R I e N B )

ISP, I Has SN T RESZ s A\ BRI ik 2y
— AN BEIR D A SO B A S BhAE , PRI BE
$£STN-DBS,

A AL, FRATAHR FH MER S04iE STN 967
LS KEY KT 4 mm, 5 K823 SR
PD i AAHTAM, A S5 MRI 7R B 249457 F STN (1) i
SENLE . FTLL, BHRR S5 1T DBS B, MER 52 42 1] LA
T 2 AR ISR A R B AR IR WoR | BT
537 35 W DR A% AT 845 R 19 PD i A, STN-DBS J&
AR VLA 5 I AE s AIAFI DI RETC I T B, R T~
ARBZ AN L6 A A NBYRER I H # A= T fig
JIW ek, Aol 2 AR 2 W IR 25 W S gD, 3R
HER 4R J5 STN-DBSIRYT I A 85k . 5381, AT
L6 H |, SAE SN . , 55453 0 72 B 743 B . 2l
S (B0 G ) 3 s | B BT F o o W R A1 A A8

FEFFHL6 1 A RS0, S5 O i s
FURI i B SN B (2 AR (P<0.05) o X 5A%
S ) BB PR AR PR RE AR R AR AT o IR R,
PR B C 5 AR 9T A 1 A 3507 A G, AT LD S B Fl
AR T A7 5 ) 240 L2 B3 AR SO R R B
o) 1 3 B 5100 Y E A BH B VR A L 22 S (P>
0.05), HARJG 1 1.5T MRI 434 &7~ B i 34 1 F
STN. X 158 BH L A% 7 Ak 1 STN 114 41 i 2H 18 s 43 AH
oL, XA S FA TREE BN FFHLIE Y7 3800 .35 25 S AHA -

zi R, PD G GPiEY Vim B A 5 2 % 5
HPTIE AR, 47 STN-DBS J& %24 A ZL 1 , B 45 ]
STN-DBS J& HL I 75 R 1t A s BTG

(&% 30Hk)

[1] de Rijk MC, Rocca WA, Anderson DW, et al. A population
perspective on diagnostic criteria for Parkinson’s disease

[J]. Neurology, 1997, 48(5): 1277-1281.
(FHH5 911 50)



