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Clinical study of low frequency repetitive transcranial magnetic stimulation in the treatment of upper limb spasm in pa-

tients with stroke Sun Wei, Zhao Chenguang, Mou Xiang, et al. Department of Rehabilitation Medicine, Xi-
jing Hospital of the Fourth Military Medical University, Xian 710032, China

[ Abstract] Objective: To observe the effects of the repetitive transcranial magnetic stimulation (rTMS) on spastic-
ity and motor function of the patients with stroke. Methods: A total of 40 inpatients with stroke were randomly di-
vided into treatment group and sham group. All patients received conventional rehabilitation intervention. In the
treatment group, 20 patients received 1 Hz rTMS over the contralesional motor cortex (unaffected side), and 20 pa-
tients in sham group received sham stimulation. Two groups were treated once a day, 6 times a week, a total of 4
weeks of treatment. All outcomes were assessed at the beginning of the treatment (T0), at the end of the 4th-week
treatment (T1) and at the end of the 2nd-week follow-up (T2). Both groups were assessed with Modified Ashworth
Scale (MAS), Upper Limb Fugl-Meyer Assessment (ULFMA), Barthel Index (BI), Motor Evoked Potential
(MEP) and upper limb F wave. Results: After treatment for 4 weeks, MAS scores were significantly decreased,
and Bl and ULFMA scores were significantly increased in the treatment group ( P<<0. 05). Moreover, the effects
lasted for more than 2 weeks after the end of the final intervention. The amplitude of MEP in treatment group was
significantly higher than that in the sham group ( P<C0. 05). But no significant difference was found in MEP at T2.
There was no significant difference between the two groups in F wave amplitude and latency. Conclusion: Low fre-
quency rTMS can decrease the upper limb spasticity of patients with stroke. The possible mechanisms might be re-
lated to the positive changes of the cortical excitability in affected hemisphere.

[Key words] rTMS; stroke; spasticity; upper limb; cortical excitability

F [ H R HT A A rp A 2 200 O7 /4R Hop
7070 ~80 0 it £ 3 RIS [) A2 BE 1Y Ky RE e k- 50 H 2=

HETH . EREEBRAED H (2013DFA32610) ; B 7 4 H br R & 1E S5
Z I3 H (2015KW-035)

W H 399 :2016-10-06

PE 5 B - 55 DU ZE B K 2 7 Ot B o B O BT B L P 2 710032

FEZ A INER (1988-) , &, 4F B B2 Ui, 32 32 )\ 3 i 28 i &2 15 Al 2 2 F

RS -

#®AE  iamahappyfish@qq. com

W SHRE T TR IR B R A S R K
SV R SO AR E T8 A2 B AR R R e T
7 v R 2 5 H R A I B, OF BB R R AR I
IR B R A Y R AR R A R S R R DL I AR R
Wzt BT 12 WA B A A D B R R
A5 b R e A U R R R AN AT
— R AR AR T O 1 R A A b R A 2R R
. EE Z 5L (Repetitive Transcranial Mag-



hEBER - 20174F 4 A - 5 32 F5 2 W)

netic Stimulation, rTMS) & — M Joh AR A E T
U o T A R R S P Y A G B B A A P I T
7= 1 2 fik [/ A8 JHG A S 3 ) B = A 3R P AR Y,
A R ' TMS WA BEm 05 2 R AL
R 4 A Ao A R DY A SOk R ' TMS
TR I A vh AR A L BK SR R e s
H AT A R IE rTMS YA 97 Il A ik 52 10 58 5 ik
EEhRe MBS . AT RO 5T A rTMS /Y
BT IT R . A SCE A WS AR A T 52 28 Ft i
PR T Al SR R ML X JR 48 558 X% i 2 v s 3
AR RO ZE RS IR T ROR 19 52 L ) 28 R 1
7 HEAE AL

1 #BREFE

1.1 —f&FH 9IA 2014 41 H~2015 4E 12 A1
5% DU A2 B K A G ot B B B A2 BT R B YR T Y I A v
PRAZ I b R 25 1 3 3L 40 B, o A KRR E. IR &
I > A5 B B ZE A A L It A 2 TR 43 2 A D s 3k
fii CT mk MR K 6 12 5 1 H il 55 i 458 38 , 9 kA
— il A2 K R B k&R G0 5 A e AR AR SR
B AR S TN REZ I, T ™ ER I R R
20 ~6 A A i 30 ~ 75 F % B
Brunnstrom 23 [[ #1~ IV #1; Bt & Ashworth 2537
E=1 Y5 REMEORBEREZEMEREZ .
HEBRARE - 95 1 AS o, fF 8 I 2 v s 4k & M i 4
w5 BRI A A M I A G 5 477 8 L el o A
7 HT ) R R A 5 PR T PR R BB AR 32 3 ) g
W A FE 2 LA CE B 0 s IR AR 4R T R
AR BT BN WEAE A ™ A il 45 5 B 2R T
RERRTS s Z 5 AW RT 6 4 H Z WIRHAPUEEZY AT
JEB A TP T BE R R AT 232 cTMS IR YT A 10
s R G . 40 BILERE BENLSY A 2 445 20 1],
OE AN B 17 6], £ 3 65 F X 4F i (55.1+8.5)
& F R R (2. 0£ 1 5 AN H s A A8 12 41, ikt af 8
B s Ze O gw e 15 B, A 5 1, Ol AL B 15 B,
5 s AR (53, 5+ 7. 9 B E R R (1. 8+
L DA H s AESE 10 41, s 4 i 10 415 22 00 s 5 13
Bl A 7 B, 2 R A 2 R
1.2 Fik 241G T Y RE YR EIRIT.
25WIRTT 4 T R R B SR R 2 JOVE TR
J7 N F . H Y ERIG T AL - el i K b L TR YA
FRE AN R 2 88 X1 B T BB U R A3 et 7 JR A 255 5 U1 5
G BH TR 6 WA 4 8, BRI A AR R
JrRg LA L A ' TMS 3697 OIK S 5, B 5. CCY-
1. JATFAb T . F3 B EMYE L SR FH 50 9 2k P 28 e ot

103

VIR S0 IR B B B IX (M X0 B b B4 5 XL
R 1Hz, 80 % # .12 3l [/ /i (Resting Motor Thresh-
old, RMT) , B IIGI7 Bk B 1200 4~ B K 11K,
B 6 R ARYT 4 . B EA LARE RN . )
A AR R RLIA T A L, 45 T RO TE R A 2
PR I " A )38 2 A [RD ) M DX B T R TR A R R
B

1.3 R ACE A SRS TR IT I 4G AT
(TO) .4 AT SR (T MR r &5k s 2 A b6 Ui
(T2) W BEFTIEAL . Ok B Ashworth 2283 E (Mod-
ified Ashworth Scale, MAS) . ¥ £ # F £ M B K 47 1%
B i Bk, 8%z N BH ) 5 98 ST TE S EE R OC & LKL
ik IR R R R O 0 G~ k6
%%, Hd,MAS 1" 93 1.5 4. @ F i Fugl-Meyer
1B 8 HEPE E (Upper Limb Fugl-Meyer Assessment,
ULFMA) 1 33 5 H 48 B3 H 5328 3 AR
(O="RHEBTE WL, 1 = &P 43 58 W » 2 = & H 58 B - W5 4331
66 43, s E S, G B DR AT . @ Barthel 484K
(Barthel Index. BD : A3 EM S A H & A 1% 15 o0 fig
71 C(Activities of Daily Living, ADL), 3t 10 4~ 3
H o fm 100 43 5% 0 43 INAS 8] 77 T Je Bile £ 5 ST
HTEREE MY, @iz 3hiE & B AL (Motor Evoked Po-
tential, MEP)ll & . MEP fiff F # 37 1 3% A (I 3 72
CCY-1) K WU i85 & W £ AL (O B NIHON KO-
HDEN,KH-001A) #1755 K ic 5 . 4R 8 = br g i
B 10~20 ZR 5822 A0 - i 3 DA S8 048 2 Je L s B
AR MR A 90 %032 2l B ME . 32 DU A A EMOZ L 38 SR
FL A S8 IS 43 S0 T R R UL A LR 2 1T BH B 3 i
FF BH B 6 25 2K 2em, 5 55 2 ILHL BEASOBCR IR e % . A
W 220 I LA W e R L e AR B dc i, R B PR AP
BRHE, © FREF P . F o % 2 B Ak
B (NIHON KOHDEN) E& ] H T X #% 43 BR 2 &) 4 77
FI WL 5 & LA . 5 KH-001 A, il i 4 5 W
01681, HEATIEH#IL F i, B 7 X8 .
FERGEFR AR 3 R SCAb R AT 0 3, FH 2 T el R A R R UL
PEATIL S . LRI 10 kG INE F M B R il F
U 2708 AR R

1.4 %it® & R SPSS 17. 0 it 84k vE 178
Wit , HEERH ot s B8 ESMHERER
FAT7 225307 - AR IES A A BORER FHAE S 8401t , DL P<
0. 05 W ERAFIT¥E XL,

2 H®#R

IR, 2 HAH 1 B EAENIE, KRR
5%,



104

IRIT T BBl U5 I 00 U 2E 0 B e MAS B
53 YR YT AT K R s TR] R i 2 3 R AR (B P<
0.05), Bl ULFMA K BI 2¥43 8836 7 1 K 7] i
(i) i, AP ) i A R R (3 P<T0. 05), iR I A
MAS.ULFMA K BI ¥¥ 401097 1l J5 22 5 ¥ o ge it 2
B, Wk,

IBIT I SR U, FLf 4 MEP WK B 5B 9T
TS BRI 20 2 4 e R R v (38 P<<0. 05) L fE
MARITRI G LR Z R EFE it B L. WRITHiE.F
WAE A Z IR E g R 10000, 2 2HEH F
PV AR M2 N S 2R 1) L3 g e i 3 e 25 .
*2,

EfI A 1 )83 AR D 0 B A I 1 IR
— b PRI Sk R 5 B L 4 T R A R R UL
FRLE ][] 2 Smin J5AE ARG M. 2 483 7EIR 97 W 1]
e BE VT I 1 A H 30 A AN 38 i R O
R 1 2 4RITRTE RBEDT MAS,ULFMA & BI %43 Hb 48

I adts

MAS

i Jei Ji} I

BRI To 20 1.3240.2 1.640.4 15.146.5
T1 19 0.720.4%> 0,940, 4% 27,2410, 1= 57, 2410, 1*
T2 19 0.740.5"% 0.84-0.5% 25,345, 2% 58, 145, 2%
1
1
1

A5 B n

ULFMA BI

35.146.5

A To 20 1.440.2 1.54+0.3 16.1+£7.2 38.1+9.2

T1 19 1.140.6 1.240.3 19.24+9.1 45.146.1

T2 19 1.340.6 1.440.4 19.3410.4 44.7+8.2

5 To thdg,» P<<0. 05; 5 Bl 4 b5, P P<<0. 05
X2 24GITRT A KBEVIET MEP M F ARS8 bR b3 v+ s
MEP F %

AR (ms) IR (uV) R (ms) PR (uV)
EEH TO 20 21.545.2 2.741.1 31.746.2 450.3454.6
T1 19 15.146.1% 3.441.0® 30.948.1 461.0%62.1
T2 19 14.044.7% 3.340.7® 31.1+£7.5 458.4+59.8
BHH To 20 22.145.6 2.740.8 31.547.3 452.2460.4
T1 19 20.640.9 2.840.6 31.1+6.6 453.6+59.2
T2 19 19.74+4.0 2.840.8 31.6+6.2 450.7+50.3

5 To H#,° P<<0. 05; 5B M# 4l e > P<<0. 05

A5 B g

3 g

AR AR 2 vh R 22 3R BR T T i 2 4R AR
AT . LIRS YR TT R P 7 T R R TR A
iz B 45 Rt AR YA LR BB IR L R
W LA TR T S T BRI SR R R LA B 2 A
R 25 L AFL Pl T A BE AR ZAS - 482 ey S8 00 S Ml v A B2
JE2em e R R B S & Tk b ALIS ) i 2 T i
ISR IR 50 RO A IR 2590307 A — E /Y Rl
0l 2 BT 8 PN R 45 S AT R IR A
TR TR 7 ik S BN & 5t L RO AR N L
W R 107 FH A7 25 11 B9 J) B o A 0 B8 34K — B A 2L R

Chinese Journal of Rehabilitation, Apr 2017, Vol. 32 No. 2

YER N AR AR IT 7 .

r'TMS $ AR 238 3o ik o i 3 175 8 i v 9 4 T
2R VBT R 8 i 4 2 B i e 3 B0 B AR O
Lz 0 G P 2% 1 B B 2R W i Y DO RE VG Bl . O L
T S 22 3o Pt 55 5 P I o it A K AT AR T T R
TEERUET . BIFSEAE WA c TMS FRAR B 5 2% 4 1 & v 4
rTMS 25 J 2% fr k. IE B A5 B0, U0 K g > Bk
DA VRS B3 ok A A A AR EE AR L, B
R Bk (8] 90 1 (Interhemispheric Inhibition, ITHI),
XA G AEAE T8 8l GG 2SR L DI RE . ik
LS Ry X DA SO | R LR T 2 TR | 5K s
Wik BE Ay P R R R, IR rTMS B
RCEE FR H 22 2%y 1 DA T 3% AU JEE X 8 A0 R o g 40 o1
YEHT S PT A2 3E 0 Bz J3T Dy BB AR 0k 52 . AR AT 53 v EL
WHAEZ T 4 M 1Hz ¢ TMS 3697 /8 AL 067 F3F
B M1 X BRI, S5 R BoRAE 4 IR YT 4
WK 2 JE I BEYT I 5 R AR e MAS 4B R
B ULFMA 1 BT %43 4B & 3 4 5, $2& 78 2 AR 0
I TT 58 WY Jb AT 0 RO SR O BT e M e JUL 5K
J1 s IAlet 3 b s s e A B R IS S 6e ) #R L AR
WA AS B B IR . IR YT IR W 1 A S M KN IR
Bl 5L

BT REAL r TMS i #E WLk 7 B AR Fiiz 3l o)
RE R BUALH , A 5838 43 5 D & 1 S8 69 12 3155 k&
HLOL (MEP) fIl F il 25 375 2 IR v TMS J7 S8 0
R SR AR AT A R O — 20 MR T R M
B BT 26 Ve, BN T e O R SR ] R A AR =

B T AW LhAh , A — Se A 5T 4 0E T ARM r T-
MS XFILBK F7 B9 20, 1 Etoh™ i i 1Hz 4min 31 34
A iz 3l i 2 XL 45 3R s B 2 S Dy R
WLk 1 T B B TGS i 2% 25 5. Kakuda™ i F 1K 45
rTMS 5E NG I7 AHES G R 97 I 2 b 8 T i T AE
i3, 45 R AR 7R O s WLk D) B, iz B D e 42 v .
Rastgoo™" i F 1000 4~k #h . 1 Hz, 90 % J2 i liz 3l 4
EAE T K2 Bz sh 85 DX, 85 3R 40 i 88 7R T Y
MMAS BN G L. AW 5 X e 4l 1 2
Bl — 7 R N B2 R BE ARG DL AEAE 25 5, [ Ih YR 7
ST T RE R B 4 F L 3X A] RE R A S LaK ) R
K%, iz S el o i IR IR 22— A s Lk
B AL A2 AR . H AT R s s &
JCAZ AL . AL rp AKX A Y 0 A I R Bk gh
X ) JE s T B R » 5 B2 B IR I 1 24 A M o, AR 5K
S ITHE A i A R T 3 A e LU R e 2
RA . Li 0 58 A 0 I A rp 5 B R B B R
(Reticulospinal Tracts, RST) HlHj & & #6 K (Vestib-



FEBEE - 2017454 A - 32 BH 2 W

ulospinal Tracts, VSTs) &5 2447 P o] 58 & i i 1k
WLBK ) S 3 R AR S E B RN Z — . RS
FHARAS r TMS , R AR A 8 M0 A fi 2 3R 0T 6 0] 2 35K 1 41
T FH S B o RE O R G > 35Kk 2 v 1 it v 8 00 B Jo X
e 1Y) 12 BI 38 P& 045, AT BRI B R ILTK T BEA L2 3h 2
RERi G M HZ N Z —,

AU SEBAFAE— SR O AR E AR 555
Jai B AL A BRASBIESE RO B B3 . QO BE VI I R
ARBEVEAL v TMS B R BIR T ROCR . 72 B S OF 58 b 8
HE— 2 R AR cTMS 194 F 0 FH 2 B P i 3 A 45
£33 T R 2 0 T =S - g G

MR AR R fTMS /B T4k &
M3z 2l J Bt ML X b B 5 XL A e AT A ) B
R B WLSK T AR RN b B sh P R S A A
HALH I RES rTMS 25 BRlE BB AU i 00 e 5 7% 490 1
P& v AR M e B M DX B R DX B R A
Ko

(&% 3ik]

(1] B4, FREHEM A A0 3 FE TR AT = B oe 1], e
WATHEF 244 . 2003, 23(3): 236-239.

[2] Bejot Y. Daubail B, Giroud M, et al. Epidemiology of stroke and
transient ischemic attacks: Current knowledge and perspectives
[J]. Revue Neurologique, 2016, 172(1): 59-68.

[3] Hatem SM. Geoffroy S, Margaux DF, et al. Rehabilitation of
Motor Function after Stroke: A Multiple Systematic Review Fo-
cused on Techniques to Stimulate Upper Extremity Recovery[]J].
Frontiers in Human Neuroscience, 2016, 10(88): 442, 1-22.

(4] ki@, PERA P REEIRITIE/ (2011 582 B0 TR RS SME
T PN RO A A v AR R A G A A3 I L A O
H, DABKATHESHE LRERASDAE] TEBEZ
59, 2012, 18(4) . 301-318.

[5] Urban PP, Wolf TM, Marx JJ. et al. Occurence and clinical pre-
dictors of spasticity after ischemic stroke[ ]J]. Stroke, 2010, 41
(9): 2016-2020.

[6] Galvao SCB, Santos RBCD, Santos PBD, et al. Efficacy of Cou-
pling Repetitive Transcranial Magnetic Stimulation and Physical
Therapy to Reduce Upper-Limb Spasticity in Patients With
Stroke: A Randomized Controlled Trial[]J]. Archives of Physical
Medicine &. Rehabilitation, 2013, 95(2): 222-229.

[7] Kumru H, Benito J, Murillo N, et al. Effects of highfrequency
repetitive transcranial magnetic stimulation on motor and gait im-
provement in incomplete spinal cord injury patients[ J]. Neurore-
habil Neural Repair, 2013, 27(5) . 421-429.

[8] Korzhova YE, Chervyakov AV, Poidasheva AG, et al. The ap-
plication of high-frequency and iTBS transcranial magnetic stimu-
lation for the treatment of spasticity in the patients presenting
with secondary progressive multiple sclerosis[J]. Voprosy Kuror-

tologii Fizioterapii I Lechebnoi Fizicheskoi Kultury, 2016, 93(5) :

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

105

8-8.

Gupta M, Lal RB, Bhatia D, et al. Effect of rTMS over standard
therapy in decreasing muscle tone of spastic cerebral palsy patients
[J7]. Journal of Medical Engineering & Technology, 2016, 40
4): 1-1.

Barros Galvao SC, Borba CdSR, Borba dSP, et al. Efficacy of
coupling repetitive transcranial magnetic stimulation and physical
therapy to reduce upper-limb spasticity in patients with stroke: a
randomized controlled trial[J]. Arch Phys Med Rehabil, 2014,
95(2): 222-229.

Rastgoo M, Naghdi S, Ansari NN, et al. Effects of repetitive
transcranial magnetic stimulation on lower extremity spasticity
and motor function in stroke patients[J]. Disability and Rehabili-
tation, 2016, 38(19). 1-1.

g5, ARALGE, WRMEIR . 5. T LRG0 A i A i B SRR T
B ST, R EBER . 2015, 30(3): 177-180.

BRI A AL B VAR R ) (SO L. XU i 4 95 g 2
&, 2006, 23(3): 260-263.

PEROF. BT R M. deor . ABE AL, 2014, 428-
428.

Khalili AA, Harmel MH, Forster S, et al. Management of spas-
ticity by selective peripheral nerve block with dilute phenol solu-
tions in clinical rehabilitation[J]. Archives of Physical Medicine
&. Rehabilitation, 1964, 45(45): 513-519.

SEALAR. 2 UL B AR L il 5 e R T M. b st AR AR
A, 2012 1-1.

SRR, ZTRERE . ATE S PR ] P EEER, 2015, 30(3);
163-163.

Rossi S, Hallett M, Rossini PM, et al. Safety, ethical considera-
tions, and application guidelines for the use of transcranial mag-
netic stimulation in clinical practice and research[J]. Clinical Neu-
rophysiology Official Journal of the International Federation of
Clinical Neurophysiology, 2009, 120(12): 2008-2039.

Etoh S, Noma T, Tkeda K. et al. Effects of repetitive trascranial
magnetic stimulation on repetitive facilitation exercises of the
hemiplegic hand in chronic stroke patients[J]. Journal of Rehabil-
itation Medicine Official Journal of the Uems European Board of
Physical &. Rehabilitation Medicine, 2013, 45(9): 843-847.
Kakuda W, Abo M, Kobayashi K, et al. Low-frequency repeti-
tive transcranial magnetic stimulation and intensive occupational
therapy for poststroke patients with upper limb hemiparesis: pre-
liminary study of a 15-day protocol[ ]J]. International journal of
rehabilitation research. Internationale Zeitschrift fiir Rehabilitati-
onsforschung. Revue internationale de  recherches de
réadaptation, 2010, 33(4) . 339-345.

Rastgoo M, Naghdi S, Ansari NN, et al. Effects of repetitive
transcranial magnetic stimulation on lower extremity spasticity
and motor function in stroke patients[ ] ]. Disability & Rehabilita-
tion, 2016, 38(19). 1918-1926.

Li S, Francisco GE. New insights into the pathophysiology of
post-stroke spasticity [ J ]. Frontiers in Human Neuroscience,

2015, 9(192): 1-9.



