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BEWATHIEE B ISR F3 A MIT 3397, 6 & 1697 76 18 ShAE R4 JL0 B34 vTMS 55
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Transcranial magnetic stimulation can enhance the effectiveness of motor imagery therapy after a stroke
Ju Leilei', Xu Guangxu®, Meng Zhaoxiang', Wang Xin', Jin Xing', Zuo Yanan', Wang Jiahui', Yang
Shuangyue'
" Department of Rehabilitation Medicine, Northern Jiangsu People’s Hospital, Nanjing Medical University, Yangzhou
225001, China; >Department of Rehabilitation Medicine, The First Affiliated Hospital of Nanjing Medical University
Nanjing 210029, China
Corresponding author: Xu Guangxu, Email: xuguangxul @ 126.com

[ Abstract] Objective To observe any effect of combining motor imagery therapy (MIT) with repeated tran-
scranial magnetic stimulation (rTMS) for improving upper limb motor functioning after a stroke. Methods Ninety
stroke survivors were randomly divided into a control group, an MIT group and a combination group, each of 30. All
received conventional rehabilitation therapy, while the MIT group additionally received MIT and the combination
group received the MIT along with 1Hz rTMS applied over the M1 region of the contralateral cortex. Before and after 4
weeks of treatment, everyone’s upper limb functioning was quantified using the Fugl-Meyer assessment scale (FMA)
and the Hong Kong version of the hemiplegia upper limb function test ( FTHUE-HK ). Motor evoked potentials
(MEPs) , cortical latency (CL) and central motor conduction time (CMCT) were also recorded. Results After the
treatment the average FMA and FTHUE-HK scores of all three groups had improved significantly. The average CL and
CMCT were significantly shortened. Compared with the control group, the average upper limb FMA score and FTHUE-
HK scores of the treatment group were significantly higher. The combination group showed a significant improvement
in its average MEP cortical latency and CMCT values. Conclusions MIT therapy alone can improve the upper limb
motor functioning of stroke survivors, but it is more effective in combination with r'TMS.

[ Key words] Stroke; Transcranial magnetic stimulation; Motor imagery therapy; Motor evoked poten-
tials;  Upper limb motor function
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28 1% ) B4 (transcranial magnetic stimula-
tion, rTMS) J&—J et A iR T W7k, ke h )5 2%
FCARRAN XF H8 0 B 2f= BR 6] $0 H] (interhemispheric inhibi-
tion , IHL) , KAERA v TMS £ HI T 5k M1 X, AT LA
WERAR AL Nz 2l DX S5 0 Ay e, 9 3 1 22 T 248
i AP s LR RE A B AR s i
%977 (motor imagery therapy, MIT ) i i< B ol A6 42
BYAGZ Bl WO A S SZ AR 2 R T e R
IR B A PEAE A, SE T4 38 sh D BET T A v
Je R I FR B B AL T RLRES T ORA T MIT %
I SR, AR THI AEAY | RS 18 5 fIRAST ' TMS 4]
A1 BRE B 2 SRS T N B A PRI R, A
AT BT MIT X6 2800 ik 200 J6 00 0, A3 i — 2B IR A
WF5E, ASWFSER AT TMS ¥5 % T /9 MIT J7 3%, I 7E
MIT J100]  REARAT TMS FF e 000 i 58, 4755 KM B¢
B AL, B e AR 26 b 8 b s 3 )
RERREAS YT A%, RIS SPA o 28 L A R R K 9020 R
WA RERIR T B .

XE5TTE
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ANADRUE : OFFE b i H 103235 48w A e ] il
FEAEH PG R 45 A2 TR 46 M N B A T I bR o 5 @
IR, B2k CT 5k MR K5 #112 Jy S 2 2k
i @RS 18~70 % s @1 Fie, MIRIERE;®
B B A, HIEAM s TR s B BRI
FR, S0 E S Brunnstrom 7340 11 ~ V393 Ji )i LA i
WLWLEK F1 80 B Ashworth 434 ( modified Ashworth scale,
MAS) <2 ¢, M Pl /D3R 3 1 9 @K I BUE
2251 (DI S H R M A1 53 >25 4310 s @B B IR YT
TR

HEBR bR IE : DML GE A VT BRAE B A A0 B e 5

QMGAH i ;@ k N A 4 & S alondy A 0
AR B  H A A @R & AME L @ I
JC T RERR AT, JC 1kt A0 i DX 52 35155 & LA ( motor
evoked potential, MEP) i 874 .

VEHL 2021 4F 2 H & 2022 4F 2 H FILoA 7t
N BB BE sk 12 1 ik A v b B D R B4 S8 5 90 A1), 4%
BEREALEC T R HL oy X A s g R dl B
RITA, B2H 30 B, 3 A ERE BUARIS (PR R R
AN — M TR R, 22 R G i AR B L (P>
0.05) , LA AT otk LR 1, PR R AR =
Bt 5 27 AR PR 2 5% 2% W AR AL o (fR FRAL 5 20210301)
e i R g 8 b AT O (M Chi
CTR2000033495) .

— R TE
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TS ISR 2 sk N2 P 1 2 | B )11 £ 45 ) 3
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W B DRIERAE H R AR TE T SN2 BRI Bl 25
RGBS S, 15 A R A AE IL S AL 3 MIT 34
J7 AR T AR i S A G AL A L3 TS 155

LMIT . 367 IR VAL £ 2 0% b B Re s ol , 76 e 5
filh BTG Az RS s S AR L e, s LR
F ORI E AR A R LS H R AR N A R 3l
P, A e Bk BRI K ARIE K FHER Ik Fndn
F HHEESE . SVERARIN S OHMES FRE T AR
AL TRES . SRS TS AT e — TE 52, AR IR T I
SIS RSz 200 1 58 BOM B 2h 1k, B3 it i1
WMELER RS ER, A UL aifE B 2 B R i
SVEREE SR Y, S KR TR IR E
AR E R ey T NI i N = B oe= 0/ N E el D
— NP R E A% B O A2 2200 A 7 IR e 7
HIBHVE, BRIV 20 min, BE H 1 WK, B 5 IR, #2E 4 JF,
10 R 1 A7, 3 2 TR, BRRIAYT S8 R AT
R,

2.¢TMS i3 T 1Y MIT {877 : R R OSF-3/D
RUZE R, “ 87 I LR 8, 1 5 e rTMS 1R
F7ALEL, SR 50 S 8 5 0] s DX 1) 7 532 B (B rest
motor threshold, RMT) , 8 25 BUET 1& AL o7, 4= B iU Ans
TR R B R R B, FH 87 I 2 Bl o ofE FR A 1Y

R 3 ABHER— IR

131 s B3] $l’3ikﬂ?% $13ﬁ$% L [IEESI @'J )
5 S (% ,zxs) (d,x+s) i+ 1L fiki #HFE
papiiHa:] 30 16 14 49.5+5.5 13.5+2.4 12 18
SEn e F | 30 19 11 44.3+6.6 14.0£3.9 16 14
BARITA 30 13 17 46.1+6.8 14.6+3.5 13 17
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A AN BT P32 By Bz DX (ML X)) A B ik oo of) 384
2V 5 s R AR D], S22 R 5l , 4% BB A f I R
JENLE R MEP i i@ 0 A7 5, BRI 7 I 4 5 A 1) 0 38
S IFTE R B2 ALIE EC S B MbRid . BB R
RERIEGRE , A2 10 Yk rh g i b 2= /A7 7E
5 W MEP A /N T 50 WV B fg /0 i i 5 B2 B
RMT, iG¥7mf, B BUMEML R 87 I 218 i b i
XPUE LS B AR AR IC Y A, R0 A M1 XY d5 1
PR, LB P AR DT, e R A s 1] 5 A 450, 24
SENLSE UG THIG «TMS 1697, [A I B T iz shAH 4
rTMS JBATAN 1 He, 5RIE R 90% i RMT , 525 51 i
600 s, [BI BRI TR 1 s, SRR rh i 1200 4>, K
20 min, & H 1R 5 0, ELE 4 6,10 YO8 1 AT
e, 3 2 AP, BUGRYT e UR AT RSN 25

= AR bR

IRITHT RYT 4 5 (WBI7 R, R BB Fugl-
Meyer 2% ( Fugl-Meyer assessment, FMA) 75 4% Ji fi 31
2N ( Hong Kong version of the functional test
for the hemiplegic upper extremity, FTHUE-HK) 74 3
HEHE W EBCIIEE, 0% B H 1) MEP K 5 IR
(cortical latency , CL) - HX iz lf& T B 1] ( central mo-
tor conduction time, CMCT)

1. BB FMA - A48 e WURTAR UL, E i 2 B9 iz 3,
J G RARE I, T8 pO 3L [ th A i, e alid
71, TR PMADIRESE o NI H 3k 33 MR H R E S
BAEOL, BASE ST 0 431 430802 43, B8 66 47,
TR FMA PPAr 5 EIGE S g S IR

2.FTHUE-HK: i1 12 DI H AL, 730 1~7 2,43
SR 0.1.2.3.4.5 4, PEor e, KoR B ) RE B
gt

3.CL. XA AN X M1 X, T Lh g 58 B 114 2
ok R SRR, 7 52 R4k R VLA I MEP ) B 5 %
RE NG ENCEW =R 228 S OH 3 R TRl (<X 7 Py g g MR
Bp%

4.CMCT; T 52 RO 95 7 SUHERRSE 5%,
T LA b5 S 9, T 52 SR AR R LA
I MEP , % 5 >3 MR AR B Z MR O | i
SAA BRI R B, TR CL 5 B R
Wz 2 /) eMCT

M Geitae ik

K H SPSS 22.0 RRGETH 2 AL BIECE | 3 BT
B (z+5) IBF0R R BCR T ¢ KB sl X’ K5,
P<0.05 F/RZERA GRS,

% =X

— 3 HEFIRIrAT Ja LR f

JRITHT,3 4B F A I FMA FTHUE-HK 343 [
BOESRTGIHHE L (P>0.05), S5HMNIBIFATIH
5,3 HEBERIT A W) E FMA FTHUE-HK $E4344 &
FE(P<0.05) . SXTHRAIAYTY A i, is sh A4 4
ARG IRIT AL LR I8 bR 8 IR 5 (P<0.05) , BE
AVRITLIEYT G E R FMA  FTHUE-HK $F43 5855 3h 48
SAMGEEN L, 25 A5 # 58 L (P<0.05) , I
%2,

R2 3HBFBITH G LA FMA FTHUE-HK 343
HedsE (43, x+s)

251 % i FMA FTHUE-HK

it HE 21

VRITHI 30 29.63+7.68 2.30£0.59

BITIE 30 32.30+7.41° 2.50£0.67*
B RN

VRITHI 30 30.53+8.51 2.40+0.80

BITIE 30 37.93£6.41% 2.60+0.80
BaRITA

VRYTHT 30 31.23+9.28 2.41+0.80

WRITE 30 43.87+8.04%* 3.67+1.01"

. SHNIBIFRT R, *P<0.05; 5 % 41697 )5 He %, P P<0.05;

Sizgh MR M iR97 )5 L, P<0.05

T 3 HBEIRITHT S 2 AR B bR LA

JRITHT,3 AR FE R CL.CMCT i, 2 % K451
FEL(P>0.05), SHAMIGIFHTILE , 23 4
A VRITAIGIT A ) CL .CMCT #4546 ( P<0.05) , 5
XTRRALIRYT G AL, s s A G 4 Ak &R YT 410y CL,
CMCT % (P<0.05) . BRAIRITHIRYTJG CL.CMCT
g ME A EERE ZRARITFE L (P<
0.05) ., L% 3,

R3 3HBFWERIFHTJG CL.CMCT 4 (ms,x+s)

2177 % CL(ms) CMCT(ms)

Xif HE2H

VRITHI 30 27.97+2.55 13.22+21.89

BITIE 30 26.29+2.44 12.06+1.72
BEEEH

YAYTTI 30 27.16+3.06 13.08+2.63

WRIT R 30 24.8+3.16% 11.71£2.65%
BARITA

VRYTTI 30 26.98+3.68 13.25+3.14

BITIE 30 23.87+2.81%° 10.37+1.82:

A SHMNIBITAT R, "P<0.05; 53X B4 697 )5 L8, P P<0.05;
52 i HIRYT A R, ©P<0.05

W’

AW g 45 R R s B R 4L R IR T 4l
FMA FTHUE-HK ¥4 225 k3% | BB A 741 E ik Tg
PRECEB LS . AT 04 MIT J597 2 TMS 1% T
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[ MIT 3677 REHUS A AP R, BLAh , ARBF 5T IR X 32
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