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T PH AT SRR, Fik kB 20225 1—12 A FMN K FHEILE E RIS 6 HCP L% 66 4,
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worth 2 F 3% & 3 & (MAS) 34 & )Lk = K WLey 72 F A2 s KA Fugl-Meyer -F# 2 46 7F £ % & (FM-B)
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FER N AR TMS X LB A T i ol s ek HAA 48
G BIRITVE IS AR I R B BB P Z —. LVB
JE— MR AT AR EIEIT ILR R  E
PR SIB T7 AR S T, vl A S 2 e 28 A
R A AR E 5 AL AT DAY A A R TR R AR R
T 22 m% , el B AT O R . (H LVB B AR G2 AL
PR 2R I ROR AR R I 8] 3 vy i ke, B )L —
BATEE 2, ol 8 FHUCH BUNLIA R 2R, DTS2 1) 1z
SIRe ML BRI, AR IR TMS B G
LVBIAY7 HCP JL#E, U5 R A7 4L
1 IR
1.1 Wil REbaii
111 2WikndfE A5G (b P R e 3 52 45 e
(2015) : 553843 )74 & HCP B2 Wiks i Kl R
AL, IF28 MRSk i CT RS A Ik S AL — ) K il > 2K A7
P JRy kPR M 475
112 ASRME O i 30~48 H ik ;@ & ILAE
ST AT MK AZ 8 T 6E 43 9 (gross motor function
classification system , GMFCS) Ay 1 2% ; @ i KM T
e B Ashworth B2 ZE 73 2% (modified Ashworth scale,
MAS)<<Tl % ; @ B LN Dy RedE, vl 3 A fa] S48
%G ZRACG , A FMER E 1.
113 fEBRARdE O TEEZLHIETFR QA
TR A AR B 3 B G IFHITJEE /)N i 45 At J8%e v T g e
s @ A A R 5K 1R 9T T-BL
1.1.4 bR bRdE O 8 LTE 758 S0 1 A]
HATIR 5@ BN HEAE , T B & 58 2 1%
BT
1.2 —REvEr

BE£E 2022 4 1—12 A J50M R4 B m L B= B¢
JE S RHIIA 9 HCP LS 66 41 . % A REHLEC T 3 12
SRR RELL TMS 4L AT TMS B LVB 4 (BE 54D
TR 2251 0 3 2 AU K i R 0 45— R L
B, ZSHTEIFFE X (P>0.05), A 0] k.
DL 1, AT BTN R E L = e 12 3
I oAt (FT S 2020C8065) .

®1 3IH—BABLR
Table 1 Comparison of general data in three groups

P Dt D0l

7 5 % 2/ (xxs,
M Bk T RIS/ (s, H ) Ea—

X B 2H 22 11 11 35.57£9.71 11 11
rTMS4 22 10 12 37.35£10.94 11 11
il 22 11 11 36.22£10.61 12 10
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2 FH ik
2.1 R Iik
211 XJRE4] XPRRAEEZEMEZRIT, FE
WIEY R FIRTT R 2R HLAE I 2k AR FE £
S ST G2 SR 5, 30 min/ IR, 1IR/d,
5d/JE BT 12 8
2.1.2 (TMSH  FEXF IR L LAl b EAT rTMSIRYT o
YTMS 35 7 I 5% FH Y TMS 36 I 7 A (P22 PR 23 =, 2
5 : MagPro R30) , £ #% MCF-B65 %15 /K ¥ 1 [ £k
P 2B AR 7.5 emo T, ABOJLERET I8 RMSz sl A
7, i 2 Bl I Ao o g8 Ll ) A 2 B2 sl IX (M1
X)), 1E sk HURROICTE D i 4R R WLAILRE Ak, 1 Sk iz
817 & B [37 (motor evoked potentials, MEP) , JGJ7 i
T vl R o 2 B 1 e A 7 B LA 3R AS e K MEP 38 18
PLS YA R 3 R S LA 1 BE 51 A Xof i 483 4 e L=
100 wV iz 3y HL A7 119 fe /N il 8588 1 Ry 32 30 B0 4 (mo-
tor threshold, MT) . rTMSIEIFSE N MK 5 Hz 58
B 35% MT . B8] 10 s 550 8] BE 20 s, rTMS &
J7 20 min/ YK, 1R /d,5 d/J& FREa697 12 5
2.1.3 BEAH AErTMS4H LAY - #EfT LVBIGYT .
LVBi&Y7 R H LVBIGIT AL CH AR T AR, B .
EV2610) , 4k 2hia 97 10, W 4k shia 7 ACE T BOLET
R LBZ IE W MR s EaE . 1RI7 R, LI
AR BT 5 & 35 0 M7, S LA OG5 L I 65 AR oG
TR TR, ST R R SR YT . H L K LVB
TRIT AR 3 3k JO R 7 BT ER /IR = S L, LA
HEICIRIT 4 min; SR J5 76 /MR = 3k UG 3= 2 4b [
FEPREN 1 min, BE VAT 1K, IR 81 15~20 Hz,
i 8% <7 mm, 10 min/¥X, 1K/d, 5 d/JH , Fr &30 97
12 .
2.2 MgdRks

S TFIRIT TR B2 A0S N T LR FE AR
PEAS X PEAE A BOCE PR N BT 48 L4
TRITIE O, VAN 5 25 A bR B A
221 EZEFERE SR MAS TR, 2 40 L/ =3k
WUAY R ZE AR BT . MAS SR I K% FH B Re 28 72 4 2
R A EE  BAT R AT G
iz RE A shi& sk, AR HRBTRR B T 43 04, T 9%
9 Mg M V64555, 43 T 0~54
TEA 0 i e 7 B 2R R i ™
222 CFEUIEE SR H Fugl-Meyer *F-fiif ) 52 17 &
(balance subscale of Fugl-Meyer test, FM-B) & % 1
fli LR AT IhRE . FM-B 63040 5 7 014G 4, 5000
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SHE 0~240, B3 145 o 15350 R om B L
B5) NI 3 S
223 HASE FMH Gait Watch =45 800 &
4 (M BEA T BRIL=ELESHY . %
RGAE B 2 57T ORAL RS E i A S M i
SRR AE B E A BB A T S s s Sk
(Al RN | AR5 56 4 Ty L 250 J 56 1
il R RN SR S i ol ), O DA = 4 shim =Xl
S, N AT HUERE AT B USSR v A BT A
LT
23 Sl EJiik

K H SPSS 25.0 Ge it AF 47 808 o #r o i
PR IE 2S00 K (s ) o, 2N L3R I BE
X REA ¢ K62 56 5 20 18] b 458k FH S 28 0y 2240 BT, T 22
F L[] 5 9 LE 3SR FH LSD—e A 3o T HE0RORER: i 3
K6, P<0.05 WZERFEALGIFE Y.

3 & R

3.1 34LIRITRIA MAS PF4r Lbds

5897 AT L, ' TMS 4 FNIE & 413697 J5 MAS
VA B ek, 2 55 A St 2 L (P<0.05) .
5 X} B 40 He A, rTMS 20 RIS 2HR T J5 MAS P43
Yol B REG, £ R BA SR E L (P<0.05). 5
yTMS 41 HeAE , BR A d1YRYT J5 MAS P4 B B I, 22
SHAGIHE X (P<0.05), WHE2.

K2 3HBTFHIEMASIES L (7+s) i

Table 2 Comparison of MAS score in three groups

before and after treatment (¥+s)  Scores
21 5 ik IRITHT BITE
X M 2] 22 2.17+0.66 1.95+0.47
rTMS 2 22 2.1940.82 1.61+0.24"%
BeAeH 22 2.16+0.69 1.2740.33"2%

TE: SYRYTRTLLEE, 1) P<<0.05; 5T IRALLLEE,2) P<0.05;
S rTMS 4144, 3) P<0.05.
Note: Compared with that before treatment, 1) P<0.05; com-
pared with the control group, 2) P<0.05; compared with
the r'TMS group, 3) P<0.05.

3.2 34LIRITHIA FM-B UF5 Lbik
ERI7 T A v TMS 41 FIBE & 43R 797 )5 FM-B
T BT R, 2R A G4 E L (P<0.05).
55%F R 20 F A, rTMS 4 FIBE & 413497 5 FM-B 3743
P RIS, Z R BASI R L (P<005). 5
yTMS 41 LA, 6 A 4133 97 5 FM-B 343 B 8 7t &
SHASIAE L (P<0.05). W3,

R3 3HEBTHIEFM-BES LB (v+s) an

Table 3 Comparison of FM—-B score in three groups

before and after treatment (x+s) Scores
20 5 % PEPagil] RIT IR
popiiekiel 22 10.054+2.49 10.63+2.72
rTMS4H 22 10.63+2.56 12.19+2.03V?
A4 22 10.07+2.64 13.6542.14D2%

F - HIRITRT I, 1) P<0.05; 5XT AL LE:,2) P<0.05;
5 TMS 4L 1E#E,3) P<0.05.
Note: Compared with that before treatment, 1) P<0.05; com-

pared with the control group, 2) P<0.05; compared with
the rTMS group, 3) P<0.05.

3.3 3dlirnin b A SR

5IRITAT AR 3AUIRYT e A RS K R
A58 5 7 JeE il B0 AR S Y e L R0 BB O T e
W BT, 2R BRSO R L (P<0.05) ., 5%
TEZH FL 5, Y TMS 4 A5 3 AL AR A5 1 38 B 4 T (P <
0.05) , A ALIAYT a2 RN K R 2 19
il B0 R S 5 e AR SR O e i 34 B B T
(P<<0.05) ; 5 rTMS 41 b8, B A 4LiRyT Ja A i L iR
A | A5 51 ey B0 JR S JeE by ) S
X E B BT, ZR A5 #FE L (P<
0.05). W34,

4 i g
4.1 rTMSEAY LVBIRIY W LA HCP JL# P
%

AW LR B, SXT IR TMS 4 Heds Bk A
ZHIRYT Ji MAS PE43 B i B AIG, 278 ' TMS B LVB
TRIT X RRAR HCP JLZE T BB AR MU I B . 31X
STBE RS R — . RS U THRER L.
O T A8 0 K B2 5 D e 32 461, Do 8 L A R
it 2= 3K ] Ty i 2 A, £8A000 M iz I ) 68 2 i ) K il
P2, TS 36 7 (5 £8 A0 2= BR T £ fi 44 ) Ak AR
FHAS 2 s, i FEARLEK 11, 3X 5 NARDONE
SEDIRIESY % B TMS XF HCP L 38 J2 54 86 R % 50
Ty R % 38 14 R0 I PR 2R 25 A 6 97 1E FH A 45 SR AH L .
@ LVB & —Fi i Bh T HIUAR AR 2 50 35 LA 14 AR A Jgk
Ztw, ALIIG RIS Ta LR AN R SENUBE RS B L ik
SRS 1 ) R fiah T A ) 38, A5 A A ] AR 2 A
il 2 A A B FREARAILER F7 R Il a5
MOREAU £ 5% % B LVB VA YT AT A 25042 2 1 457
A5 Ui 0 8 i )L R AR 38 8l e i R 3 AR R 2R K
SRR AR HEE ShII e B . rTMS FI LVB 3% 18 1ot
VRIRE G Bz IO 2% oy 1 A S S %, A B AR B
TR RCR A Bh T H B s 2 2%, B AR 4 s iz
Sy i, DA T A 38 2% A AL PR R ZE R 3R
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x4 3ABITHES

SHITL D LR (v2s)

Table 4 Comparison of Gait Watch score in three groups before and after treatment (x+s)

| I 71 G 1 A/ (ecm/s) BB R/em OSSR A/ AOEESCTY Eh / AERSe JE i
SEE 2 IBITET 40.0648.28 35.24+6.64 26.20+5.18 46.14+8.71 4.25+1.67

o BIFE  45.31+8.91Y 39.21+6.3 29.79+6.31" 51.88+9.23" 5.43-+2.18"
T™MSH 22 BITRT 41.1549.33 36.19+6.32 27.07+6.34 46.52+9.03 4.29-+1.68
' B WITIE  50.9249.49Y2  43.48+7.26YY  32.16+7.85" 52.49+10.12" 6.39+2.21"
Wau 22 YEITRT 42.1549.19 38.22+6.76 27.10+6.82 47.104+9.11 4.52+1.83

s ITIE 56.95410.03V2% 48.72+8.73V99  37.39-£7.74VPY  58.78+10.09V2Y  7.914+2.72V29

HE SIRITRTHA 1) P<0.05; 5XTHIRAL LA, 2) P<<0.05;5 ' TMS AL HE4E,3) P<0.05.
Note: Compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05; compared with the rTMS group,

3) P<0.05.
4.2 rTMS A LVBIRYY wf LASGE HCP JL P iy
E5) 13

AR EER B, 55X R4 A TMS 40 He i, B

A HIRIT IR FM-B R4 B O 5 $E R «TMS BE A
LVBIAYT i A Rk 3% HOP JL#E P e, X Sk
R SRR S R —2, WTRES U FRZEA O K
A5 TMS AT L 3o BA0A8 4 22 O B 1, 5 S e~
BRE 7 A R o R w1 i R o
ST AN 7 BT D RE -2 A RS AL AR TS
AT SO e £ A A FZ B DR . 1 TMS
LA KPR T S8 B3 X i A5 ' TMS B 25 5
5HA O B A 2 SR gT & B, IR A
YTMS B4 B B I 25 mT DA 18 i e )L 25 - 465 s 3
g . @ LVB ™= A S8 (5 5 [ sk 213k 47 9%
AR JESE R Az 50 iz J2 2, LA—Fh a8 1 =A%
1 B K Rz 2 A LR A 2T 4 R A 1Y) 2%
PE |, (VA 1 32 ol BT 0E — 25 T, DL AR IR
BB A R G IRE , fE U B E T Fiz sh T g
‘VX/E[ZG_27:O
43 rTMSEAY LVBIRYY W LIS HCP JLE P
ytie

AT 45 F BRSO FEZEL RN Y TMS 4 He s, Bk
BULRYT S R B S JE il L AR
JE 5 i L AR B OGR4 I B R HROR
TMS A LVBIRYT AT LA 2085 HCP L i 20 2%
Uigk. "TRES AT R EA KO HCP JLE /MR =k
JUL A 8 28 R B RS-l D e X 20 AT RE A R B R
M2, rTMS KA LVB a] s i T LA R ZE T S 3L
Y JUL A E J P 8 AT g ) L, 41 v A AT A4 L e R OG
T R B X5 B PR SR AR ST 4 R — 3L
@ AP KM AR AT DN RR I A bR,
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WFoE 25—

5 N 2

rTMS B¢ & LVB IR Y7 7] LABE (R HCP L2 A L
KT, G AR MR- DI RE RN 2B S DI RE (AR Im
IRHET M . HR TARMRAIEE—LA B ZAb,
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Therapeutic Effect of Repetitive Transcranial Magnetic Stimulation Combined with Local
Vibration Therapy on Children with Hemiplegic Cerebral Palsy
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ABSTRACT Objective: To observe the effect of repetitive transcranial magnetic stimulation (rTMS) combined with local vibra-
tion (LVB) therapy on lower limb spasticity, balance function and gait function in children with hemiplegic cerebral palsy (HCP).
Methods: A total of 66 children with HCP , who were treated in the Children's Hospital of Soochow University from January 2022
to December 2022 were randomly divided into control group, rTMS group and combined group, with 22 cases in each group. The
control group received routine rehabilitation training (physical modality therapy, spasmodic muscle stretching training, postural
transfer training, standing blance training and gait training, etc), 30 minutes a time, once a day, five days a week, lasting for twelve
weeks. The rTMS group received low-frequency rTMS treatment additionally, with a frequency of five Hz and a stimulation intensity
of 35% motor threshold (MT), the stimulation time of 10 s, and the interval of 20 s, 20 minutes a time, once a day, five days a week,
lasting for 12 weeks. The combined group received LVB therapy in addition to the treatment of the rTMS group, and the vibration
frequency was set to 15-20 Hz, within seven mm displacement, 10 minutes a time, once a day, five days a week, lasting for 12
weeks. Before and after treatment, the modified Ashworth scale (MAS) was used to evaluate the muscle tone; the balance subscale
of Fugl-Meyer test (FM-B) was used to evaluate the balance function, and the Gait Watch three-dimensional gait analysis system
was used to evaluate the three-dimensional gait parameters (stride speed, stride length, hip flexion, knee flexion and ankle flexion of
the affected side). Results: Compared with that before treatment, MAS scores of the rTMS group and the combined group after treat-
ment decreased significantly, the FM-B scores and gait parameters (stride speed, stride length, hip flexion, knee flexion and ankle
flexion of the affected side) increased significantly, and the differences were statistically significant (P<0.05). Compared with the
control group, MAS scores of the rTMS group and the combined group after treatment decreased significantly, FM-B score, stride
length and stride speed increased significantly (P<0.05); compared with the rTMS group, MAS score of the combined group after
treatment decreased significantly, FM-B score and gait parameters (stride speed, stride length, hip flexion, knee flexion and ankle
flexion of the affected side) increased significantly, and the differences were statistically significant (P<0.05). Conclusion: The rT-
MS combined with LVB therapy can effectively improve the lower limb spasticity, balance function and gait function of children
with HCP, which is recommended for clinical application.

KEY WORDS hemiplegic cerebral palsy; repetitive transcranial magnetic stimulation; local vibration therapy; spasm; balance
function; gait function; children
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