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HE: HTABIPIE TR (BoNT-A) B & E R L MR B (rTMS) M= ZE R WU (DCP) & ) LUK 1 230 T
BERIIGPRITAL, NGB IREEIEMKIE. Hik: #EIN20254E1 H 2202641 H BRI 726IDCP
BIL, RAENBFREDSAMEL(BoNT-A + FERRE + rTMS)FIXTRA (BoNT-A + EHRE), &
H3efl; BFFEIRGE 25, FLekhse2fl, BREMANTABERIAR. WITRTRIEITE1A . 38, RAK
R Ashworth&3% (MAS). £ L B (sEMG)3 75 1R 8 (RMS) . #Kiz3h T 6e &K (GMFM-88) D/EX ¥# 43
K10KBTIA (10 MWT)IFETR. tERNESESHEMFZFERKE, RAERNEFZ5E
THN. AR EXERFZRST, 4548 Cohen (1988) et AR EIEKE X . &£5: FH1A
AR, MEHMASIES RMS{E . GMFM-DXJE43 S B T X 4 (P < 0.05), FH3MH B WERLEMAS
VPR AERZERTLSG =R X (P > 0.05), [HRMSEIETFX A (P < 0.05), HGMFM-EXi¥5. HITHE
EMERBILARE (P <0.05), BMELRIRENEEREXMIERNE. 4518: BoNT-AEKETTMS
AEEEREDCPEILNKII KIZF TR, ITREFHBRRE N, REMRL, ERWRKHETMA.
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Abstract

Objective: To investigate the clinical efficacy of botulinum toxin type A (BoNT-A) combined with
repetitive transcranial magnetic stimulation (rTMS) on muscle tone and motor function in children
with diplegic cerebral palsy (DCP), and to provide evidence-based basis for clinical treatment. Meth-
ods: A total of 72 children with DCP scheduled for enrollment admitted from January 2025 to Janu-
ary 2026 were randomly divided into the observation group (BoNT-A + routine rehabilitation + rTMS)
and the control group (BoNT-A + routine rehabilitation) by random number table method, with 36
cases in each group. During the study period, 2 cases dropped out and 2 cases were subsequently
supplemented, and 74 cases were finally included to complete the study. Before treatment, 1 month
and 3 months after treatment, the therapeutic efficacy was evaluated by Modified Ashworth Scale
(MAS), root mean square (RMS) of surface electromyography (SEMG), scores of zone D and E of Gross
Motor Function Measure-88 (GMFM-88) and 10-meter walking test (10 MWT). After normality test
and homogeneity test of variance, repeated measures analysis of variance was used to analyze
intra-group, inter-group and interaction differences, and the clinical significance of effect size was
determined in combination with Cohen’s (1988) partial n? criterion. Results: At 1 month of inter-
vention, the improvements of MAS score, RMS value and GMFM-D zone score in the observation group
were all better than those in the control group (P < 0.05). At 3 months of intervention, there was no
statistically significant inter-group difference in MAS score in the observation group (P > 0.05), but
the RMS value was still better than that in the control group (P < 0.05), and the advantages of im-
proving GMFM-E zone score and walking speed were particularly prominent (P < 0.05). The effect
size results indicated that all improvements had corresponding clinical value. Conclusion: BoNT-A
combined with rTMS can significantly improve muscle tone and motor function in children with DCP,
with definite clinical efficacy and favorable safety, which is worthy of clinical promotion and appli-
cation.
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1. 5|15

i P22 (Cerebral Palsy, CP)Jf& — 4 FF 87 1E () PR Iz S ML H R B Bahs . WG s 2 BUE AR, Hk
B e LECE S ) LG AR AT A0 Fr S . CP IS BhRRAST H F1 A IR DL« 00 W SCTANAT A BEAS
PASCRTR A4k R LA B B I R[] 2R B2 CP e 2R, 2915 84% [2], Fhimze R0
(Spastic Diplegia, DCP) (22 BY i e 1) 35%, ANFTA WAL 5 LG = [3]. DCP LUAUR B LK /3 &
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it S 5 TUE g B Dy RE RS A% OARFAE, PR AR B E T B, MR E R LS. ATE SR
1BENRE S K H TS R[] [4]

AT, B TR ZERNATT 2 KRG TERE RN, T ST ) LB AR 1897 HbR. & IFE.
AR FEAE R B EE A0 S S RTIE T R M [5]. A %I A FE 5 & (Botulinum toxin type A, BONT-A)J& #i:
RGN — T T B, i ik e T oM A IR GREE AN Z AR, 0] SR A iy 5 2 Pt BE R T
AR SR SR I P SR 5K, N Dh e VISR B3E A R B 11 H1[6]-[12] o (H L AK 27 250 8 25 B 1 o AN 4+ 3~6 M H
A HoAth a7 DLE R T R [13] . Im PR kR FH R0 A E . R EFL(Adhesive Taping). A= fii46 4h J 1E
A IRmE[14]-[18].

EEER LIBE A TTSR B AERIRIN L —, T PRI E R GE40077 J5 6 BE SO 2R A e ], 3
B L AT R A AR B i N PR S AR EE[19] [20]. T Ub MU, 38 AR oK 2 T T I R R A
BRI T E B0) 08 B SO A e ], R SRR 2R B AT .

A 21k ) (Repetitive Transcranial Magnetic Stimulation, rTMS) & —Fi 2 AR A,
T It P 2 P i PR AR DX I i LA, TR T RS 8 T TS BN S T A SR X 2, SR I RRE AR [21] o 1%
FEAR O ] PRl AR AP 2 A2 B 2216 & 22 (IFCN) 2020 RiAE e [22] K € o [ i 1 e 3 2 4 e (2022) ) 41 H %%
AR AT AR T B [23]-[26],  HLEE 5214 R 47 [27]. 2007 4 Valle 55 15 YK HRIE 5 Hz rTMS R 22 ik
WERR LB AREEEE 28], 15 2 WUAIE FEUE S =il rTMS AT 22 fif 3 28 32 s M Th g [29]-[33], H 2 50 72 5K
FE TR AR w2 L BB DR, BT R G2 sh DhREJC H AR AT RE I RGN UIAN L, % DCP LA
SPAT JT JE Dh R A 7 sE 2 [28] [30]-[34]

BONT-A {EH FAMNE AN BEL R ZE, rTMS Sl X R e 2E, —H AR “AhE -
HX - AN P E SO, B R BRI 2R R NI TR R . H AT BC G R YT DCP LI 7Tk
D . AT FEHL RS, W% BoNT-A BXG rTMS X DCP &)L F iz shDhee. WLk /1 KB AT
REJJHIMPRYT 28, BRAIE “ A - A" IS SIS I R, Dyl PR TR AL R AR I -

2. BRE T
2.1 —fBHER

WETEXTR N 2025 4F 1 H & 2026 4 1 H# By iiio %) L ERBeHGa ¥ 72 4 DCP L.
ELPN N

1) fFE (b ER MR R 2 18 R (2022)) ' CP iZWihRHE[35], 431 s 28 R XURE s

2) FRe 3~T Y, BT RIS, BCE DR ISR Lol

3) HHKiZ3hIhRE 52 (Gross Motor Function Classification System, GMFCS) [36]4 I~111 2;
4) 4P N B RSB A F =S .

HERRARIE:
1) it 6 M H AH3ZE BoNT-A 1697
2) fEAE BONT-A ST B, S A Jrd 30 ok e 25 4 SR

3) FAAERJBEAYI(INfTN AL RS rTMS J)T 25 0
4) R TR;

5) A S BRI RS

6) A ISR RYERR LA . AR ;

7) fi AR AT I AL B I E)
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T BN 2200 L AWM LH (BONT-A + HHUES + rTMS)FIXT 20 (BoNT-A + H#HEH),
45:4H 36 1.

22. IBTr A%

2.2.1. BONT-A j&fF

i R 23E(BOTOX, HE Y /REAFAM), & 100 UBoNT-A i 2mL 0.9% AL S k. R
P G L SR T L B T 25 51, IR N SOULEE . EZRUURE . /MR = SKAUUEESE BRI, 4562
FEPE . R LA R P VAR AR A 72 v S 50 B (AR UL I 2~6 U/kg) B4 s (R AL 2~3 AN), RAIGET A A
P SEAVEVEST, AU RN 3647 . VRS EW%E 30 min, Joidfi. F0E. BEA. WLTC 7. VRS0 i &
ANERME, 24h JGEIREERTT

222. BRIRE

AW FEIHNIS RIS G — AR R T T, 105 282 [ o R0 1 0 R 2 446 79 (2022 i) )
. INZRN L TR IIgR. EBTEsIEIILR. WU & IR, S RUIgR. b
SUNGRSE, AR SRR T HIIT S — IR S 2 kR, 30 min/ik, &5 K,
HEERT 4 O LITRE . BWONGRRIEWT: 1) TRMShA g BXME=LAL L. Bk
WS 2R, RAGEF AR ez, MR A HYERr 30s, R4LIFEE 8~10 Ik, #(H /LR
U 52 TE5H O WU TR 2) TR imsh L. 513 BILER R B, BT e
il WURANEZIE, BRI ETEENES) 10 Y04l 3) WL Jil 2. HUE R, VYL, JEHT
WEERZ U, R HIBhEzhiash. @it Rt gk, SEHBNETER 15 K, RYE IR B0 3
WIZRIRSE; 4) “PAT S HIIZR: e SR AERE. SRR BL BT, PP ETT R
gk, RAEZILKTFRBEINZEE; 5) PEHNGSES TR RATATIL AL SR, BELES
gk, G247 EBPRSEIRIEE S5, RONZRRHC & AT 10 min, W& )L H sz K.

2.2.3. rTMS 3&97

5 IR DINTE R R A B 7 A2 7= 4 G R (B4 . M-30 Ultimate), #{E4n T

1) e N: KA 10~20 M R0, DLEAR. BLAMEN . HATACAERRRE, AL A(CZ), Al
BEE AN Cz M2 L em. JE 540 2 em Ab[37]-[39];

2) FEIEERERMT): Sk, DL 80% K s & RMT (10 YOl 5 ki K
H>50 UV & /i ILE 307 A HLAT 1 B /N R ) s

3) LBNE: )\TILLE 5K TR 45, HEAS S HAREE <10 mm [40];

4) R E: FIBGEEE 80% RMT, #i3 10Hz, ikl 1800 ¥k, HlA1A] 2's, SR FH UG il 8k
(CeEM ERM, &0 900 YKk, (816 5 min), 1IR/IK, F 5K, H#E 4. LENE RMT %, L
ACHR 4 H B 1Y) 40%~50%FF 46, AR I 52 15 150 £ [ 23]

2.3. MEIEHF

EHANE o G LR RS IR IT IR TRIT AT 89705 1 H . 3 AT iPAs:

1) &R Ashworth FER(MAS): PFAE/MB=SIUVLFK 77, # 04 1. 15 1 N IV 5l &R 1.
2. 3. 4. 5, 6473

2) LWL E(GSEMG): FH Mm%k Thought Technology 2] 6 i # fi VL HL{X (Flex Comp Infiniti
System SA7550), 7R B LT P UL B 2 (iR 22°C~25°C) RAEW BhAMURAS TS S, 10875
HAE (RMS);
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s

3) HIKIZZ)hREE R (GMFM-88): 11l D X (Wi LA/, 13 T E X GEHIBEAE /1, 24 T)iT5),
IR RN T R IE ) T e AT

4) 10 KPATTR(L0 MWT): W E 2 KL HI XA 2 K& S X, il LIER DATH R, BT
£, B2 S E (R mis).

24. G FERE

THECTORI LB (F 43 L) [n (W), IR LR A 2 A S840 5 RHH A LR A Mann-Whitney
U 5. it EERIZE Shapiro-Wilk #3636 IFIEZSTE . Levene & I6I6E 77 2551 . &84 KM 2
x 3 WA EE M E 7 Z /08T Mauchly ERFEZAS 50 7 i B BRI ARSI >R A Greenhouse-Geisser #521E; &
BN e AE AR RT3 K #E o = 0.05, R ELMig 72 # % . Z /8 Cohen (1988)f 52 2N & 73 bR (/)
0.01~0.059; 1: 0.06~0.139; K: >0.14). X35 28K Bonferroni &2 IEEAT 41 N J 2H 18] 22 B LU DL
il AR . Giit R A SPSS 27.0 ¥, i GraphPad Prism 10.6.0 £l &5 .

3. R

AP 5 7 T R T (0 9 N 5 R v I 32, RGN 72 (91 2 AR e £ ) LT s A T T
Feo WFFCSTHEHAN, 2 ] K LR #5252 28 TR (rTMS) T F00 HE B 5 A i 52 S I8, 80T 9 % 4 T
fifie FEHEAR R LB A ) 25 B AR T, e NI AR TR R A R bR, 4EREF 5 it
WG R EEN, JEEREE R — I HERARAERN TSN 2 B L, SR SbRIE AL 74
JL.

3.1 ELFH

PR LYES . RS, GMFCS AR TRl LS, Z RG22 = L (P>0.05), EA R HLyE. L
* 1.

Table 1. Comparison of baseline data between the two groups (M + SD, n (%))
% 1. FAELARLLE(M £ SD, n (%))

P51 (%) GMFCS (%)
H 5 Uik EW ()
5 & I II 111
M 36 61.11 38.89 4.93+1.23 27.78 50.00 22.22
X FE 2 36 58.33 41.67 5.12+1.19 33.33 44.45 22.22
P{E 0.810 0.508 0.733

3.2. FLEIBITHIRR MAS S LR

TBIT HT P2 MAS PP 68 2 2 5:(P > 0.05); VA I7 1 A 3 AN H I, HH R4 35 15 2 B K (P < 0.001),
HMEL LT X B (P <0.05). W3E 2.

3.3. MERTTRT/EHEEEAN RMS EELIE

JYRTPNZL RMS EE &% Z 57+ (P > 0.05); 6J7 1. 3N AN, PIEALEY & F#K(P < 0.001),

VRITHT
HW g H B EC T A A I P <0.001, 34K P<0.05). W# 3.
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Table 2. Comparison of MAS scores of triceps surae and effect test results between two groups before and after treatment
(scores, M + SD)
= 2. MEBRTTATE/MR=LAL MAS iES LB R IG 45 R (5, M £SD)

PUE 202 H3) Big  VEITRT WITLIANH WIT3IAMNH O FHE PE 1wy’
MEH 36 3.31+053 1.50+0.51® 1.56+0.50° - - -
X HEZH 36 325+0.69 1.92+0.55° 1.78+0.80% - - -
B IR 772 - - - - 2676  0.106 0.037
E%’ﬁgﬁ;;m I TR . - - - 356.440 <0.001 0.836
B < LR - - - - 5951  0.003 0.078

4 ] T BA R (&I IR ) : VAT R F = 0.147. P =0.702+ fii #2=0.002; &J7 1 AN
F=11.076. P=0.001. fi #?=0.137; &J7 3 MAK F=2000. P=0.162. fi 5= 0.028

220 36 3.25+055 1.47+0.56® 1.53+0.512 - - -
o iR 40 3 3.28+0.70 1.89+058 1.75+0.84% - - -
5 PA 57 2H) - - - - 3.120  0.082 0.043
AR =LA .
. Vioalik90% - - - - 354,704 <0.001 0.835
MAS 4 vaTE 403
Y x WL TR - - - - 3.907 0.022 0.053

4 5] fe] BN (B 1R ). VAUTRT F = 0.035. P =0.857. i #2=0.000; J&J7 1 MAI F=09.710.
P=0.003. i 5#2=0.122; JAJ7 3 A F=1.845. P=0.179. 1 #*=0.026

FE: EM/NE= LA MAS 34> Mauchly ERFEAG 5675 A (Machly W = 0.990, P = 0.708), LHEEIE; AM/NE=A1
MAS 3143 Mauchly BRFEA55F £r(Machly W = 0.969, P = 0.339), EfiteiE. SRAIMEL L, P <0.001; SiiiEA
FHILLE, PP <0.05,

Table 3. Comparison of average RMS values of gastrocnemius SEMG in passive state and effect test results between two
groups before and after treatment (uLV, X *5)

2 3. MERTTRIGHIAAN SEMG W EIIAZS T35 RMS EELR KRB ARV, X +5)

Pk Sizg7 A5 B  YRITED WIr1NMH WITF3AMNE FHE PHE 1wy’
WMEEH 36 22.06+4.15 10.83+3.57® 1252+ 3.35% - - -
it HE 2 36 21.81+4.27 16.69+3.89° 14.35+ 3.86° - - -

Efﬂfgﬁ?ém 1 IFIRC R 1 2) - - - - 7.534  0.008 0.097
ik 404 - - - - 6682.113 <0.001 0.990
U < IR TLR - - - - 695555 <0.001 0.909

4 5] fo] BLRRURE (A BI JK): JAIT AT F=0.062, P=0.804, fi#%=0.001; ¥A4J7 1A F=44.401, P<0.001,
i #2 =0.388; ¥0J7 3 NHIN F=4.646, P=0.035, 1w 5%=0.062

WMEEH 36 21.16+4.16 10.60 +3.63 12.65 + 3.34% - - -

it HE 2 36 21.82+4.32 16.80+3.97% 14.39 +3.85 - - -
Eﬂfgﬁ?&m 1 IFIRC R 1 2) - - - - 9.902  0.002 0.124
ik 403 - - - - 5169.650 <0.001 0.987
U < IR LR - - - - 539.843 <0.001 0.885

4 5] fo] BLRRUR (A BI JK): VAIT AT F=0.435, P=0.512, 1 #%=0.006; i4I7 1N AK F=47.892, P<0.001,
i #? = 0.406; ¥8J7 3 M HES F=4.203, P=0.044, {m »*=0.057

VE: /N =KL RMS 8 3% 3 BRI A 36 (Mauchly W = 0.600, P < 0.001), 3% Greenhouse-Geisser ¥ 1E; A7)/
=3k RMS 1HiE T ERIEAL LG (Mauchly W = 0.699, P < 0.001), X Greenhouse-Geisser i{1E. S5RIZILLE L, P <
0.001; HxtHEAFMILER, P <0.001, °P<0.05.
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3.4. FLEETTRTE GMFM-88 4y thisk

WBTT TP AL DIE XVE7 o 235 %2 57 (P > 0.05): V& I7 14N .3/ H I, AL P31 s 24 v (P < 0.001);
MEEH D X PP 1 H I 22 m T ATIRZH(P <0.05), E X P4 3 /4N H I &3 & T X B 4H(P < 0.05). W3 4.
Table 4. Comparison of GMFM-88 section D/E scores and effect test results between two groups before and after treatment

(scores, M £ SD)
5 4. FLEATTETE GMFM-88 D/E XIEA LR MR RIS 45 R (4, M £ SD)

MERHEHR H3) Bl WBITET WITLANA WIT3ANA FE PE iy
MR 36 23.72+4.50 29.64 352 3122+ 368 - - -
if 2 36 23.81+4.48 27.44+4.82% 2956 +4.64° - - -

G,'\X/' ;\gD A5 PR 421) - - - - 1.527 0.214 0.022

]8R - - - - 1584.212 <0.001 0.958
BN < BTN - - - - 48.169  <0.001 0.408

2 R 18] BB (BT TR] AR): VAJTHT F = 0.006, P =0.937, fii #2=0.000; 77 1 MK F=4.865 P=0.031,
i #? = 0.065; ¥0¥7 3 NMART F=2.852, P=0.096, 1 5?=0.039

Ik 2341 36 17.44+501 23.50+4.68% 27.25+4.29% - - -

Xt B4 36 17.31+503 22.25+5.022 24.69+5.13 - - -
G'\gﬁ'\; E IR H-2H) - - - - 133 0252 0.019
BT 185 - - - - 2242.959 <0.001 0.970
M < BTN - - - - 43276  <0.001 0.382

2R TR 1 BB (- B AT ). VAT R F = 0.014, P =0.907, 1 #2=0.000; i&J7 1 AN F=1.193, P=0.278,
i 2 = 0.017; 097 3 NMAR F=5.267, P=0.025, 1 5*=0.070

W RAESNETZ5H. GMFM-D [X 143 15 BRI 36 (Mauchly W = 0.857, P = 0.005), % F Greenhouse-Geisser
K IE; GMFM-E X451 R A 5% (Mauchly W = 0.577, P = 0.001), % Greenhouse-Geisser #21E . 5 [EJ4HF £k
&, P <0.001; SxHRAFEBILE, P <0.05,

35 MERTAIESITERELR

WA PAT RS LR EZ 5 (P>0.05); EI7 /5 1 H, PHEEYEEHR (P <0.001), {HAHWZE
FAEZEEP>0.05); VI A 3 H, MR E W E T IRAL(P < 0.05) (7 5).

Table 5. Comparison of walking speed and test results between two groups before and after treatment (m/s, M + SD)
52 5. FHEIBTTRIRHITIRE RIKILER(m/s, M £ SD)

MERHEHR H3) Bi%  WBITET WIT AR WITERE3IANA O FHA PE 1y
MEEL 36 0.38+0.13 0.47+0.112 0.56 + 0.12% - - -
B it B A 36 0.38+0.12 0.44%0.10° 0.50 +0.122 - - -
L/F(‘;%E R FERCP, - - - - 0929  0.339 0.013
J 2 1] AP - - - - 2393.414 <0.001 0.972
G I S TR - - - - 118.146  <0.001 0.628

2H 5] 45 BA R B (44 IR ): VAT R F = 0.030, P =0.863, fii #2=0.000; &7 4 i F=0.839, P=0.363,
i 2 = 0.012; ¥BIT4R)E 3N H F=4.623, P=0.035, fhi #?=0.062

VE: RHESNET 200 . S47EE BT ERER Y (Mauchly W = 0.813, P < 0.001), ZH Greenhouse-Geisser £ 1E
LHRAFEL L, P <0.001; SxtHEZFBIELE, P <0.05.
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3.6. ZitE®R

W& 1~3 Fix.

GMFM-D
35
S 301
Q
<
=
= 25-
20

WITE WA WRITAAA
B L B+ 95%CTH R

Figure 1. Trend chart of GMFM-D section scores
1. GMFM-D X5 TLia L &

GMFM-E
30
R i
& 25
ul
=
=
5 20-
15

| I I
WITHT  WITIANA WITIANA
HOE LA B £ 95%CI R R
Figure 2. Trend chart of GMFM-E section scores
E 2. GMFM-E XiF 5 T iaE
LITRE
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Figure 3. Bar chart of inter-group differences in walking speed

Bl 3. HITREABEERITRE

DOI: 10.12677/acm.2026.1641609 3464


https://doi.org/10.12677/acm.2026.1641609

X 45

4. g
4.1. BEIRITHEMNEERATIRNE

10 UL EL 38 7 AR AR (RMS) 7E 4 S A AN R AR 4K, R 2 00 s e 22 L DA (1) i L TG Sl o i o ARHF 90
gEREIR, XU RMS FIZH 5] ER08 (A P = 0.008, fi #2=0.097; A1l P=0.002, f7?=0.124). ]
F NP < 0.001, R #2 = 0.990; Ak #2 = 0.987) b A2 H.ALM i 2 (P < 0.001, Z= {4k #? = 0.909;
£iif n? = 0.885), A& H N A n? iz KT 0.14 KRN TR HARME, &m0 20 WL el 2 & BRI
KRR o RN ATIESE, FT0 1A H . 3 /AN H SR RMS 35 2 % T 0 BEAH (B 22 RMS: 1 /MH P
<0.001, fi#7*=0.388; 3H P=0.035 fhi#n?=0.062), 1 MHNKNE, EBATHNH LHER
WIS 3 AN A RPN R, AR ZEEE PR . 0 A R 2R OCE S, (SRR bR bR
W, NS RAESE BoNT-A BES rTMS 105 &8 B AL

MR Ashworth R (MAS)PEAG SRR, XU /ISR = S UUVLTK 77 RTEs () 32 24087 2. 38 (P < 0.001, fl #2 >
0.83), KAkt i WA LK ) B R 5 1 PR (B 5 1 5 HLAZAE 385 28 LR (26 ) P =0.003; 45l P =0.022).
] BN A M R B TS L AN H , MR NLEK 7 3 SEAR (A0 P =0.001, fli #%=0.137; 4] P=0.003,
i 2 =0.122), AT &8 ER, ST 907 200 TR S M ULsKk 0 e A R Gort S5 Is R A
s T3 MNH, BAWEL MAS SETET XA, (HLH R TG 2% 57 LR R & (P >0.05, =il
i % =0.028; A5 filfw #? = 0.026).

BONT-A JEHHE 1 A NTUEZERCRISEN, Bed rTMS BRI P [ F#5K J3/E . BoNT-A i@ ik Bk
o8 JUL PR 42 S Ak R Fi T SRR T IR ELBRE,  TBORA S BEVE BR LA 7]: 10 HZ rTMS B T Kl M1 [X, w3
o R E A RN S R SR (LTP)RE T 28, s N ATk 68 7, A« i ” i —
) S A A K R A [43] . PHE GG SEIL T “HMERWT” 5 “HixiEE” A TSN, 1A H &
BhR o5 2 N B4 RS0, BCE TIPS 7 IR RS B 5K J1(MAS), 1A LG
BNJZTHESE T LA BE A IR AS I SR PR i

T 3 A H W g4 RMS 1543 4LIA) 2= (£ P = 0.035, fk 7% =0.062, WM E), EilT MAS
NN B, FRORIBR A TR S A0 S R A . rTMS AT S o il A vE F A, AR A4 5 R AT
FNHE R, GERE RO R R R RE T, NG BHE B Ak 2] B e A B A [43] [44]. BEE rTMS BT
SEWE, MBIV R, WERAPUEAERAE LS, MR R E N, HENEK rTMS SRR
NFEYT R BeAh, MAS 7 ZUihs, fEREREZEEEA G 1 11 1 ZeZm)a#eR A RR45], HEW
PEoR, SMBRAIZER, RMS BMFEIRA ROIRANLERIE,  EVE 2 48 R PPl I 2 B

4.2. BREBTTHENBEXE TR

GMFM-D [X (3 37) 45 5 5, 1A 322508 (P < 0.001, 1 #2=0.958). 4151 X i 6] 32 H.2 % (P < 0.001,
i 7 = 0.408) 3511k KN B, 7T 7 ZE0T 0k 37 T RE AR a8 KA T SR IR N P 3 2 3 HL & R HA IR
Wl . AN HTEoR, TR 1A, WEMAEZENTXIEAP = 0.031, 1 7% = 0.065) A2
&, IESEE AN AR ZE R ARSI E G TR 3 MAARZER LS FE (P = 0.096, fi n? =
0.039), JE/INRUNIE, HEoN b P T RE ZEEEAR N, RIUERUE AR, WA ZE S

GMFM-E X (7 k) 771 S22 I} 1) 320 Ri (P < 0.001, 1 #2 = 0.970)A1=Z HAM (P < 0.001, fhi #? =
0.382), [AIFENRLNIE, EIET A S B ia sh B Be B AR i s A A i 2 . % IX B 2 LR AR SO R AiE
T 1A HAB LG22 (P = 0.278, i 42 = 0.017), /NN &, 6T & T3 0 oK 77 A Sz B
w103 N H A Z= R BEP = 0.025, fh #2 = 0.070), JhE=H &N, ArEEETFIHIRK
A EIE R
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GMFM-D [X 1 A BRI EFERN RS 3 A A [BIVE E /NN, St LD RERT LT A B v
FEMCHE: BoNT-A FESHE 1 MANGK kB, i fT R - T/ rBrEmsr, ShThrettisshil
SRBiE “HLew 07 [46], BRG rTMS SEELHAX - SMA MR, SR A 5T A VR Ry 22 Mk R W 4
FESE LA . RSP TAT RO ZIBGE [47]: EEE rTMS YR 7450, X OB B2, iR 2RI
iR, AR ZE R R, /DR R R EIEIZ A RIS R B, SRR IEK rTMS 7 REEiR] I
72

GMFM-E (f77E. HBkIhAE) ROER e a0, B/ NN RE D T 2 P AR RN &, XA RE SR B
B By B BE XS S N 4 v I T ok o GMFM-D 5 E XN & ¥ 22 Ak ta s, #87R T ANRZ )
IIRERIIKE N 4778 HBELh BEANDX UG J7 G2 e, B 7 B2 Ao 2R A 38 (CPG) B AR PR T % A
R e RS P R B 35T RE I U [RI[48] [49]. CPG 1R Al A 7 A T g sl R NI 2 AR [50], D)
REHR A R i S AT 5 R PRI GROB AT IIZR) S rTMS 5 S R 2 T B T 2 I D) e v vs 3 - wl 9
AR, AR an i, X AHEGED] T LTP FE R AR G 3R 75 SR e AT RS & A4 re sl
e EA

4.3. BRAIRTTEN BITRERTTYL 8

10MWT 45535 GMFM-E X 235 FE — S IE B BeB =C: F10 1 AN H A ZE R RSk m X (P =
0.363, fiit n? = 0.012), A/NARIE, FERIEYBIA T T P AT B IO L brIm R g 28 90 3 /N 4i1a)
Z ik W E KPP =0.035, i n?=0.062), FHEHBEFNE, HIEESTTT 2T D RESEERH

X—FHEE RO AT YR 2 R BGENE, PATHEE DR — TR bR, SCNZisshisti], %
WAES S ST KNS - B e B L N EEm[51], HEGE R EE KM - NN ARG EA M. N
F AT YEPENLA 0T, rTMS B SV S0 3 ZE ML X)) MAETESAE, FE R EIRerE ST 4 fe it
WA IEENEE, A ReSEISRMEThREE A .. AW 4 J8 TR WL RS & B2 nT B i R e, 12
JE B 7 I AR SR RN B ) I, SRR TR LA TR AR R R AT SR R I 2Ry v e R [52] . R4
PR, 1K rTMS T A B RRIA B EARRCR, PRI RE R 3R a

5. rITMS J&IT S HREEFE A E
5.1. RESRZE

XobF i ) LB 25 (K6 T, 2007 4F Valle Z5[28]1F5E 5 Hz &4 rTMS %% 1 Hz B REA R Ess, [l
J& Rajapakse 55[27] /% Gupta 50T [29]3F— P38 8, 10 Hz &4 rTMS £ 20542 3 Dy Re AR L g 22
JIHAR T 5 Hzo & FibibdE, AHFFCRA 10 Hz {E A,
5.2. BkA¥E

KT = rTMS ik 5 & , Rajak SE[53]%) L 195 22 AR i 28 ) L4552 10 Hz rTMS AN [A] Jik 41500
2000, 2500 X)ITR, UESERKIEU S IEZ A T0 R E M4 a TE R IEAISG, 2500 O IE 3] K J2 IR R 15 R
e SR, Y LB R PR £ R A T B R IR [231 B R ZE kb #1500 K. 45
BHREIT RS A, AR AR 1800 Rk, DUTE SRR B AR AR T IR .

5.3. MFHE AR

AHEFCINN B A ZE RO R L, R BRI XU B R 8 3 XThBEAIR R, T AR MR =)« —
A — Ot S 7 o BRI, ASHR ST BETE 1 S RO S (e AR B 0), AT XU A B A
BRRF Ao
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6. REMSMRER

ASHITFEA HH DU BRI A T A R P, AL 2 B B R Sk e A&, 5 10 Hz 77 RAE) LR
2 4x il —B[12]. (HABIFAFAELL T IR :

1) AN 7240, HoOysdoiit, e 2 oL ikt — 250,

2) REATIA MU0 GMFCS 208 e )=),  ToiE WA R IEAR IR T SN 2 57 5

3) RuEHAL rTMS A, Joik A m URIHCAS B RS R

4) KRFPILFHE MR TEAL, HERUREREZ IR

5) BEUIL 34, IR & 2 R A

PAEEdER R, v 1 A EEERE . WEESE rTMS UERIT 5%, FTREELERR ATk
BERFARIZEAL . AR TR — B KBE VTN (] (a0 6 N L 14F), WEMRHBZTaKIILERr: RN r 4
B IIRER IR . TR ALK R SR B AR BOE i A A S BOR, ELULIR IE A il 2R AR i A 2 1 K
LRI DREM 2% B, IR AR BT B AU O 5 K 5 B = M sl 122284k, it — iR His e 4
B .

=
= B

AW TR ST Lo J L BEBE B 2 BE R i S it vE (18 B 5 - QFELL-YJ-2025-134), AT A #AERF & (i
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