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Abstract

Repetitive Transcranial Magnetic Stimulation (rTMS), as a non-invasive neuro-modulation tech-
nique, can effectively activate neurons around the damaged brain area, enhance their connection
strength, and thereby promote the reconstruction of damaged neural functions. In recent years, it
has been widely applied in the rehabilitation treatment after stroke. This paper summarizes and re-
views the research progress and practical application of rTMS technology in motor dysfunction,
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aphasia, and dysphagia after stroke. Through reviewing domestic and foreign research results, it is
indicated that rTMS can not only be used as a single therapy but also combined with other rehabili-
tation measures to achieve better comprehensive therapeutic effects. Future research should con-
tinue to explore the optimal stimulation parameters, individualized treatment plans, and combina-
tion with other rehabilitation training to promote the wide application of this technology in clinical
practice.
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T 2021 4, FRE A F B FZEHAE] 190 Tk 1990 4EZ H 70%), 1H, 52 RGeS H
9.9 Ti(tk 86% )1 FH, LUK 730 Ji(th 44% )3, 1538 CORBY St A5 = KIEH, (LR T-5k
MR ERT BL A COVID-19 [1]. JEiEhE ™ B gomd 3% 0w ARvE . OB RNt 22 5, wiiikizs). &
B OWHI KRG, AT ERE . KEIRERTT A FEERA 2 RITE AP 40 . i i
MR E, NFEIEASBIER 28 06 @i 25 vh 1T B, T 28 RG34 (Repetitive Transcranial Magnetic
Stimulation, rTMS) U BN T 4 HT e H BRI AR R A VERGE G @B F B, e nT DURI s B w77, i
MG RS T, TS A R IR, ANk B G I Th RE ) B ), XA T4 A ik
MBI B E IR [2]. T RIZIIAEG A RER ARG R 7T 12 R . AR 45 fTMS TEiN 4
WS I U R S SRR B L, NS BERIR NI TR S %

2. ESZMERIHETE

T 43 25 fiifiG )3 (Transcranial Magnetic Stimulation, TMS)3& T~ B fif BN 55 B RERE e JE 7, )2k
WA AR 2 0 51 K — RAVAEBE . A OB, AT DA R 8 15 R AR LB, AT 2 48 DK £
BRARES, DL KEMME G DIRE . XA TR EINTA RN 280, s8iaIT ik, BEATW
TFH . ATFERE.,. AHEFR. ARERENENFE. AREREIB RSN A wid g TMS
FOARAE, ATRAEERIAF LR JUAM2ERL. sTMS. pTMS. rTMS # theta burst stimulation. iX£& TBS #5/&
TR E R KR = AR, e & B BRI IIAE . fTMS 226 T ikt TMS BoRIEER (3], EhE
Wi EE . FRAN . AR SRE . BN, ANERN. A8, ARERESES, IR
FERIHRZIRES, (REMA RGN IR, XN DARRLIEE LT RIS M EEs), (22 imehs
W2 (e SR E ZH . JRBOE RE B8 ORI P 2 A R AL, DR TAE T, (RIFRRE A L
rTMS J7EALFE SRR, AN [RIARE (1 RS HO0 R RO A 5 3 152 . R8I TMS SR 1 Hz
BCEAICAAIEE s =80 TMS TGRS {6 10~20 Hz FIAEE[4].

3. rTMS HFARRHE
H Al ATTANKIN L ER 2 [ AF RS RE T, FE32 B R BRI M R . Rk« KBk iE) 5% 4
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B SR, AR, ORISR IE SR R A B AR T, AR — 7 RIS S A
SEIERR, 53— 710, SRS ) —J7 AT LUE e el D i s R R HAE B AR E o IR AT IR
A RERE DD RE K SZAR I B R A o R, I RS 1R — b AT BE SRS A2 L rTMS SR 15 s o7 L &%
5 TRIZE AL FAL [ B A e, RV IR RS BN, ARSI ' TMS S8 T FRAR B X A ik, i e b
rTMS U TRk B % i bk o (H ST FE B R I AR, BB AF R SZAR I X 25 A0 T 32 58 80
MZhee, JFHAESE d@MFEOoRTE RN T “ a5 %" RS EE G 1 BRI QR A X R 52
TR RIRE . T EIRPTRREEE, St T X0 TR E AR

4. rTMS ZERRZ AT RERER R E PR A

MRAE H AT AR Y], (TMS IR 7R A b 5 RAEE . 83D BERERG (5] 73 WA D) BERRAS 6155 J7 T
#RHUAT T —%EJ7 2K Dionisio [7]5F N4 T Z W TTEE R, £W] rTMS AMUXHZ s Thse A B2, iExt
WE - ARISED)RE AT B A AL BT UME .

4.1. rTMS ZERZE T 5 S TBRE PRI B

AT R, RIFIE A TT TR FE M — R kR E RN ERIA S A8 3R T,
XTI 34T rTMS 7T, DMEEHAE 5 DIRERIE S KI5 55— FOriE R BT “ 5fig 7
a3 T [8], RHUEA rTMS AR rTMS [HA,  DLR R (435 5 D68,  MITIs BIZ iR (115 5
TR E . EXMEL T, RATFHEZEX AR BRITE S DIRedAT HA[9], DAMEMEH &4 rTMS SRl
TR RN B = o 1XkE, JRAA RS A RO B B, X EIRATE FE B R K T 28 . W i
[10]+ Haghighi M [1115540 55 7 A f5 RERE RS, HAEM(1 Hz, 40 Broca) rTMS 577 458 5 2RAEHE
ROA 38, {H Heikkinen PH 5[ 1210 5T 4510 E1 S ERAEWT S A ), (A1 Hz, 451 Broca) rTMS ¥
7 R E IR O I G, X W] R SN S5 it &R 0%, R T RII(S Hz, 72l Broca)rTMS Y597
K 5 SRARE 1) SCRR K 2 A SRARTE B MEABIE T, PR HL 5 RO 1) RS B e o &4 131550 25 i 3R
PA M RAEE B3 T OB R AR g, WU ' TMSS Y67 I RCR FEAE T 5 rTMS 3697 . &S H
SEAINBIBEFR I, FEIRIT 2 5 AR E 5 BRASs A J7 T, o2 RH 10 Hz B4 {0 Broca, it
52 1 Hz 4l Broca, ¥JA BN TR IGERER . Feal2, KA (TMS ¥677, BRERRREWKEIE 5 Rk,
NABGRRFEA ), WRHE (TMS 1897 AR, (B @RIREC. HELER, X Tad)EkRiE
i KB VR TT S SRR SZ A OK - BR () 25 W i 2 F2EE, e AMARALE) fTMS 5 5. T 4510 it 25 A2 BE >
—E N7 PP HIARAE,  ARR AT 45 G SRR R SEIURS T 4%

4.2. rTMS ZERZE P EE RN HERE TS PRI R

CRERIE TR & rTMS LR 2R S RE S AU A TR, R T SO TE B D)
REMIMK A, BYLISIMER K[161% AFEH, (TMS fJ LR EEm B E Wisshie . Hil, rTMS 7EiR)7
i 2 v J5 32 B T R B AG J7 TH B AR O A5 8] 7RSS, MRIEX/MERL, AT RERISIR AT R Tk
i 453475 5 B I AN 7 S22 7 1 AR A I B ) . BEUE I [1 715K T @A rTMSS (5 Hz) FIEAT ' TMS(1 Hz) 43 71
TR R SR A K B2 2 . 5 EoR, S fTMS Refig A e ik s sh B 2 i 04 d ik, Best B IR
BEYEe. SESR SRR T BB AARE, K B 2000 5 s s v R AR N s &,
PAREAR E A TEIR T T B I R OB, A BT B8 N AT ERE 1. WHFLRI, SiAI IR rTMS 4541l
FA AT DLIA 2 58 47 A R AR, TR X TR IZ 3 Dh R ™ B2 ik 8 . 95 96 [ 18] R 1 T rTMS Bt A
WIEEINANR . RIR A VAT AN BELE Fugl-Meyer WASER LMW B TXIE4H, £
rTMS 5 BRI FIVE A Bh s e & nf S &, Bhmide s R R R . L5k rTMS B A
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WIS H a3 2, #EH T ROUNEEE . (TMS HiR 5 HAR RS IR 4567 LR & i
A R B IS B T RERRRS, (R, BRRN TREIZMOTIERINE] . JRITIER . SREANGT X, B
BHEAT R 2O RIm R AR SEER[19],  DAE S 47 M PR 3R A Rt

4.3. rTMS ZERiZE b FETAThHEREFE PRI R A

TMS BAR ] DL SRR DhRe =L, BRI P RRIMSE AR 3 g B ] AR 0 7% R )
SSF S I ARG SR 5 2 v ) — M PRI R 35095 (201, AT 22 TMS FRPRECIR 5

Verin 2 \[211% 11 1 HzrTMS T TRAEM KA -5k, IEBf# A LF-rTMS 7£ PSD {@& il KK iGJ7 PSD =&
B I AR E Bl K TN 4 A MR, Khedr 25 N[22 8L, 24 3 Hz v TMS /B T 200 K i
FERA M1 DX, AT DA R4 s A R RI2 S B R, (R TR SRR R G IR, Bk, ffiTiAA
rTMS A& —FHiRT7 PSD A8 7 A IR S () 4l B it . vTMS AN “ 5 M it 2% HOBEA B T LA 32 $2 T i
A B3 AR D) BE[23] [24]. ARIE IR FIMNALE R, 4 “EER7 BARK, SRECEE &M
TSR T DRI IR Y7 38R s 1T “ S5 Mg %7 B, TSR B MRS HE BVEIT 5152510 BRI/
R VIR, J AR A/ ik A 55 1 B 53 428 Pl RS o 2 v I e MR e i 1) B 9 7 P S kS T2 ok
T o Z WU FUIAUE S, DL/ A 3 55 14 EE 53 280 i o) 35 m T 5 i 24 v i e MR e S 3 TR A R T e [26] [27]

SRR [28 13 I R A A T — O K > BR BN i P BRI B “ BT X, #E FOIS 143 F1 CDS
W b, /N rTMS 4060 PSD B 6T B8R ZAR TRk 1 TMS 2. fifE WST, PAS #1 MBI #7377 1,
/N T TMS 21 )97 3505 K rTMS 4L AR

5. g,

Jibi 25 o A 22 D REREAS 2 T BB E BN A IS R T BRI R ER, (TMS AR AR 2
IEEOR, NN RS 7R HRST B . BT LLEEBCEN A T B F g, Fif. . B
ThReEZ P A R DIRERRIF[29]. ST, H AT rTMS ROIER R A A AE— S8 1) 8, ] andpe AR RV S 4
MAIRTT T SR A o FATR M S HEAT BRI SE , AT RS HE . R Y T T7 5, IF BN 4K EHR R TMS
BREHARDIREVI SR, FL R S IIREIIZA LA &, REIIRERE. 125088457 (TMS (ENA R
Hh st g, AT RIRRSCE, JOARKRIIBI T AR5
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