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& BE RIS 23 ; 17 Benninger 41 SOHz = 45 Il R 1
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LA % 3C %0 ¥% J& PubMed, Embase, Cochrane Library,
Web of science 5 H SCEUHE 2 J7 J5 (Wan Fang) , H [E 1 %
(CNKD), 43 (VIP) , i [6 A= ) e~ Kt 4 (CBM) Sy Hodis
U5 2R B PR Ry 45 A H B SO T SR IR R 2 H O %5 2022
1A 1H RAFBW+E BIWRERER ., hICRRE
Wy« (O 4 PG TRl 2 TG TR R A AR
A BRER AR A AR ATRE 7 7 B A A A R A )
AE”) o BLICK R UME A . (transcranial magnetic stimulation
[MeSH Terms]) OR (transcranial magnetic stimulation)
OR (magnetic stimulation, transcranial) OR (magnetic

stimulations, transcranial) OR (stimulation, transcranial
magnetic) OR (stimulations, transcranial magnetic) OR
(transcranial magnetic stimulations) OR (transcranial mag-
netic stimulation, single pulse) OR (transcranial magnetic
stimulation, paired pulse) OR (transcranial magnetic stimu-
lation, AND disease[MeSH
Terms]) OR (Parkinson's disease) OR (idiopathic Parkin-

son's disease) OR (lewy body Parkinson's disease) OR

repetitive) (Parkinson's

(Parkinson's disease, idiopathic) OR (Parkinson's disease,
lewy body) OR (idiopathic Parkinson disease) OR (lewy
body Parkinson disease) OR (primary Parkinsonism) OR
(Parkinsonism, primary) OR (paralysis agitans) AND (gait
[MeSH Terms]) OR (gait) OR (gait analysis) OR (walk-
ing speed) AND (balance function[MeSH Terms]) OR
(balance function) OR (function test, vestibular) OR
(function tests, vestibular) OR (test, vestibular function)
OR (tests, vestibular function) OR (vestibular function
test) AND (randomized controlled trial) . FF45&F T /%R
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BAFXME . B P SEeEF PIEM PEFROR , 24 P<50%, P>
0.1 B, ARRBIFT 5 STk A AIG , P T 2 455 A 8 (FEMD) 3R 4 743
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T ANCERE RS
I DE A = 7N = e i H-Y 4334 1 rTMS il Ji RIS RITEREE RS 4R
Aoy (E/C) (E/C) (E/C) FAor LIS (%) (E/C) ] S S =1 2
Chung 17/16  62.7+6.8/ 2.2+0.3/ Ml 25Hz 8ORMT  rTMS/BURIL  1Uvd, fise on  QB®
2020 62.145.7 2.340.3 12 &
Mi 20/10  62.65+10.56/ 2.6+0.85/ SMA 10Hz 90RMT  rTMS/fEHiliEk 1/d,5d/0H , on  Q@@®©®
2019 65.60+8.68 2.35+0.91 Hrgz2
Benninger 13/13 64.549.1/ on:2.44+0.2/ M1 50Hz 80AMT rTMS/AEI % 1¥k/d,4d//%, on and QDD®
20121 63.7+8.3 2.5+0.3 2 off
off:2.7+0.3/
2.940.6
Cohen 21/21 64.4+6.8/ 2.0—2.5 MI+PFC  1/10Hz 110/100  rTMS/BRHL 1%/d, Fi8E on ®
20181 66.8+8.1 MT 12 &
Yang 10/10  65.20+11.08/  2.30+0.42/ MI-LL 5Hz 100RMT  rTMS/EHIEL 1R/d,3d/JE, on 26
2012 67.00=13.21 2.35+0.41 R4 %
Delolmo 8/5 61.7+£5.22/ 1—3 DLPFC 10Hz 90RMT  rTMS/fEiili% 1%/d, F78E on @
20071 61.745.22 10K
Khedr 10/10  60.249.48/ 3—5 Ml 10Hz 100MT  rTMS/ALEBAN  19k/d, F5ek: off D®
200! 60.6+10.3 6K
Pal 12/10  68.5+7.9/ ¥ DLPFC 5Hz 90RMT  rTMS/E 1R/, sk on 0
20100 68.5+7.9 10K
Lomarev 9/9 63£10/ 2—4 MC+DLPFC 25Hz  100MT rTMS/BRAIE 484781 on and @
20057 66+10 RIT off
Khedr 19/17  57.849.2/ 2—3 Ml 5Hz  120MT  rTMS/BHR 1R/, sk off ©)
20031 57.5+8.4 10K
RN 24/24  68.96+8.18/ 2—3 M1 10Hz  8OMT rTMS/fER I 2¥k/d,6d/JH, on B©®
20211 68.58+10.05 2
o AE 2121 66.71£5.53/  2.00+0.63/ M1 10Hz  80MT TMS/ABAI 2Wk/d, 64/, on 5®
20212 64.86+8.34 2.24+0.41 Fee2 A
Valii L 49/49  70.87+3.51/ T DLPFC 5Hz  120RMT rTMS+H MG/ 1k/d, 2k on QDS
2018°" 71.6543.65 HE+FRING 2
[ 28/28  64.96+7.73/ 3—4 M1 5Hz  90MT TMS+rIRFE 2%/ 11k/d, 754 on  @®O®
2019 66.04+7.81 FIEaked = 208
248 41/41  54.51+3.49/ 1—4 DLPFC 5Hz  8OMT TMS+HHLZEWM8 1 k/d,5d/, on 26
2014™) 54.54+3.51 W+ ZE Y dRsia
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83 X888 BEB3533858823
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9 S5/0® 9 ST SO O S S @) &) @)randomsoquencaganeration seleston biae) Blinding of outcome assessment (detection bias) _:.
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BRI 5 X IR 0 TUGT 25 5% B4 112 5 X [SMD=

- 0.83,95% CI( - 1.69,0.03),P=0.06], WL 6. A5 55
J& R SR (P<0.01,P=87%) . S FHREHLRL AR
BRI T53HT

WAL R R IZEE R8RS b, 7 v TMS 45
B < 1 v T 0 4 £ R < T
7 . ITMS X PD J % TUGT ZHREANSZ rTMS 505, R A7 Al
RSB 1= b= O wb S R W A B 0 a5 s D AL O 3
k2,

FURAE AT 25 5 A AR U2 SR A T FE b X R — T R 2

TIFFE A 728 A G 0 2% , SR FH AT LRLN A 78 A 7 A et
Ay FE A TS B RN AT . PR A I R A A A
B ARFFE Ja S0 22 BT RLAIC , (R o D i 25 28 Ak
VLRSS RO RE I, WE 7,
24.1.4 rTMS Xf PD 2 # FOG-Q M % i : A4 4 f X
kv A T FOG-Q X — &5 JRifahn , STk 56 )5 s
TEAE S M (P=0.12, P=48% ) , >R F 11 22 20 1o A5 70 30 47 4%
Mro Meta 20 A2 5% .x TMS 0] LIk 3% PD J B RGBS, 225
HAT B EPEE L [SMD= - 1.57,95% CI( - 1.89, - 1.26),P<
0.017, UL 8,

%2 TUGT,BBS,UPDRS MPTHESNSFTER

YR A kod 95%CI QB %B{ég
TUGT
TUGT FHusaE 0.04 0.85
5Hz 3 -074 [-2.09,0.61]
>5Hz 2 -094 [-239,0.52]
TUGT #l &Rz 0.15 0.70
Ml 3 -0.66 [-1.70,0.38]
DLPFC 2 -1.05 [-2.79,0.68]
TUGT FTHiE 1.31 0.19
rTMS/BURIE 4 -053 [-1.33,0.26]
WY 1
rTM;;ﬁfé;‘gg&m I -191 [-239, - 1.43]
BBS
BBS THsfiZ 3.45 0.06
5Hz 3 196  [1.45,2.46]
10Hz 2 093 [-0.02,1.89]
BBS ##ER L 0.24 0.63
Ml 3 1.45 [0.29,2.61]
DLPFC 2 176 [1.31,2.20]
UPDRS II
UPDRS I Fi1/Z#3 1.02 031
<2 J& 5 2097 [-1.77, -0.16]
>2 J& 4 -035 [-1.24,054]
UPDRS IIFFisfi= 2.73  0.08
<10Hz 6 -1.08 [-1.79,-037]
>10Hz 3 0.06 [-0.55,0.66]
UPDRS M Z Y7 i3 % AR A&SIE (G 0.76  0.49
PANER /S 7 =093 [-1.60,0.26]
KHREE 2 -021 [-0.38,0.79]

Tk AR, d OV, QB 4L s

242 CPAFIIEE A SR OCERY PR T BBS X — 45 R 1
Fro MetaZ)Hrah it . TMS B LA 5 PD HE (PG N BE , 22
S B WM L [SMD= - 1.58,95% CI( - 2.20, - 0.95),
P<0.01]. DLIEI9. SEFTPERIE IS W AELERER Y S ok (P=
0.01./'=83%) . JHBENLUNAETYHAT /47 o

WA AT T RV TZES AR FR0 S Bt # rTMS 45
R A A T AL AT o WAL B4l SR R r TMS
PD % BBS A2 T Hdi A Mg AL A 52w . F RPN
IR LIS RER R W2,

FURRAE AT 25 5 A B2 SR A T FE b X R — T R 2

TAIFFE A 728 A BRI 2% , SR FH B AT LRLW A A8 A 7 A et
Ay B TS B RN AT . PR A I R A
B RS 5 S 0 22 AT AL, (R o D i 25 28 Ak
VLA E AT A . LT 10,
243 A HRIGETEE R RY =34 (UPDRS 1) .45 8 &
SCRe e e 2l g ST UPDRS X — 45 /48 bR . Meta
AT aE B TMS 1] DL 3% PD & % UPDRS M 3hfE, Z 5 H
£ PR X [SMD= - 0.69,95% CI( - 1.31, - 0.08) , P=
0.03]c VLI 11, 5 FPEA 505 B £7 78 5 K 5 bk (<
0.01,7=84%) , K FHBEHLA S BT AT 537

WA AT TS 5 R IZES R Aa A i S bk 4% T
W, T IR 25T R, PR ITTFA A T4 50 HT o
TLH 53 B4 5 7% - ' TMS X PD 2% UPDRS Il A2 T 7
W, THURSEAAYITR , CRPRAS N R s . gk 2,

UL A3 BT 25 2 A AR UE S SR B A] kX e — T R &2
TR ST AT 7328 25 SRR 9 5 2% , R PR BRI A 70 7 7 et
SHT TR T S RO BT AR AR
H (SR 5 S ok 52 A AR AT, (E AR e A O it 25728 Ak
VLSS RN AT 5 . IR 12, i ad e o Hr 2 4%
NG 8 T 5T 5 A FH AU s A HA G 2E i L, F R
PERTRE S R E A R FBIEA,

2.5 RFm

JH Egger’ s i 3 %) FEE, SRR il 1 & Fm Al . 45
B OR AT IR E] P=0.862>0.05 5 5% e 45 47 W P=0.467>
0.05; Berg Pl BEIT A 48 P=0.770>0.05 ; M AR DN RETF
TR = P=0.691>0.05, 25 R BIAM I I AL TET™
T LR M. W3,

3 iFie

PD S —Flilf B UL A 2 RGER TR, LB 31
REFR AT N FZRAE . PD R R R BT A D) Re R, A A
KSCHRFR I, A BT BRI A 450 B 5 B0 & 2= DRl
TRE PD BH WP ATFIE SR 1 AR B, AR
HHATRE S TR PD B H R E S Re ks, HoE
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4 rTMSASXMRALMIFR, XHRETHITHIEAIELE S i

Experimental

Control

4.1.1 off

benninger2012 off 724 069 13 829 072
khedr2003 707 63.03 19 777 659
khedr2006 753 21 10 89.87 4466
lomarev2005 off 71 013 9 761 078
Subtetal (95% CI) 51

Heterogeneity: Chi* = 6.20, df = 3 (P = 0.10); I = 52%
Test for overall effect: Z = 2.84 (P = 0.005)

4.1.20n

benninger2012 on 6.76 0.48 13 731 048
delolmo2007 11.36 216 8 1386 446
lomarev2005 on 6.44 071 9 716 075
Subtotal (95% CI) 30

Heterogeneity: Chi* = 0.28, df = 2 (P = 0.87); I!= 0%
Test for overall effect: Z = 3.39 (P = 0.0007)

Total (95% CI) 81
Heterogeneity: Chi* = 7.58, df = 6 (P = 0.27); ' = 21%
Test for overall effect: Z = 4.29 (P < 0.0001)

Test for subarouo differences: Chi? = 1.11_df =1 (P = 0.29). P = 9.8%

13
17
10

49

76

Std. Mean Difference

Std. Mean Difference

IV, Fixed, 95% C IV, Fixed, 95% CI
142% 144 (232, -0.56] —mr—
255%  -0.11[-0.76, 0.55] ——
139%  -040(1.29,049] ——
114%  0.87[-1.85,0.11] —
65.0%  -0.59 [-1.00, -0.18] <>
157%  -1.11[-1.95,027] —_—
80%  -0.73[-1.89,044] ——t
112% 094 ([-1.93,008] —
35.0%  -0.97 [-1.53, -0.41] -
1000%  -0.72[-1.06, -0.39] L 2
0

Favours [experimental]

2
Favours [control]

Es

rTMS 28 534 BB 40 &7 IR 45471 FE B meta 5347

Study or Subgroup Mean SD_Total Mean SD_Total Weight

Control
chung2020 1567  0.28
mi2019 1.03 0.07
yang2012 15929 05138
472014 074 016

Total (95% CI)
Heterogeneity: Chi = 0.81, df = 3 (P = 0.85
Test for overall effect: Z = 2.19 (P = 0.03)

Experimental

Std. Mean Difference
IV, Fixed, 95% C|

Std. Mean Difference
1V, Fixed, 95% C|

10 1.06 0.05
10 1.6254 0.4018
4 0.81 017

4
) 2= 0%

17 206%  -0.21[-0.90,047]
20 16.3% -0.51[-1.28, 0.26]
10 126%  -0.07(-0.94,081]
41 505%  -0.42[-0.86,002]
88 100.0%  -0.35[-0.66, -0.04]

il

2 -1 0 1
Favours [experimental] Favours [control]

6 rTMSZH53F882H TUGT B meta %7

Experimental Control
chung2020 17.9 238 17 184 21 16
cohen2018 84 07 21 96 07 21
pal2010 1 2 12 115 5 10
yang2012 8.85 3.24 10 9.06 342 10
/2018 19.91 214 49 23.87 1.98 49
Total (95% CI) 109 106

20.3%
20.1%
19.1%
18.8%
21.7%

100.0%

Heterogeneity: Tau? = 0.83; Chi? = 30.56, df = 4 (P < 0.00001); 1> = 87%

Test for overall effect: Z = 1.89 (P = 0.06)

Std. Mean Difference
% Cl

Std. Mean Difference
IV, Random, 95% CI

-0.20 [-0.88, 0.49]
-1.68 [-2.40, -0.97)
-0.13[-0.97,0.71]
-0.06 [-0.94,0.82)
-1.91[-2.39, -143]

-0.83 [-1.69, 0.03]

2 o

- 2
Favours [experimental] Favours [control]

&7

rTMS 3f PD 5 TUGT ThaE S

Me Y B Rk 53 AT

Meta-analysis estimates, given named study is omitted
1Upper CI Limit

Pal(2010)

Yang(2012)

Z548(2014)

-198 -1.71

PEMEE URES L3S R85 038 (freezing of
gait, FOG) 245 S A AT R &L B
P T2 AT SR A ] A Tl e e e
R B A AN R R
UREEASTE PD WU B AR 258 27%
TEMI R B & A2 T 580%™, 1 TMS 1
H—FRIT BT B, th TIL R A
VEfRT 5L, e TR A, B 2
TG 2 AR SR L I A AR A
iz SR BIR 1128

ALY B R Sy 28 0 O DA 4
A B E AT RE TR A T B 1T AR
B ds . TELATRE D LA 5
R R TR AT I TR Ry 25 R 4R
i, 58 rTMS A E , rTMS 9 BT LA G
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