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[ Abstract] Repetitive transcranial magnetic stimulation ('TMS) is a safe, non-invasive technique that
has been widely used in various neurological and psychiatric disorders. At present, rTMS has also achieved
certain therapeutic effects in improving post-ischemic stroke cognitive impairment (PISCI). This paper reviews
the basic principles, mechanism, application, safety, and prospects of rTMS in PISCI to provide theoretical

basis for the application of rTMS in PISCI.
[ Key words ] Stroke;

Mechanism;

Ischemic stroke;

Therapeutic effect; Review

St A i 75 S IAHTBE RS (post-ischemic stroke
cognitive impairment, PISCI) J& i i P I A< rh =2 £ 5
W ULBYIFRAE Z — , T R F P A= T o R R
SEERR R T A 2 v RPE 5 B4 s R R 191
AH s . BEERHTRIED 5 B2 i) K B, PISCI A
BRI T IE I AL, AR TR BN 2k
FHAIT R AR IS AR, Hiskst
I ITEAAE S M AR S R R E A R R IR
PSRBT . 5 284 (repetitive transcranial
magnetic stimulation, rTMS) {E 5 —F O 7E #1125 | K
PR TSR] IZ RS RIN A A B R, B
JoB . Joh | o A EEh LA SR, HAERGE R
H WA R RICAZ TS A 18] BE T S5 A 40 s
LIRETT TH E U — S 7 R

— TMS FREAR S5

22 P (transcranial magnetic stimulation, TMS)
S RANARRAME TR, TMSHR TG
L2 FL IR R T, RN Sk B B L T ) e P, R

Transcranial magnetic stimulation;

Cognitive impairment;

FEAE ARG, S P S A PN P A RN AL
TN LR /INS AL L BELARS L A B ik P R
G548, Sk R R R EBH S, HA R N R
W SZ A A P ICANIE R AP on , #h2E | i
o A L REL/ N, A T 22 g R e, 2 SN F 3
(43 P R o Ao 22 A S A O BRI, 5 A T el
1k, B PRZ AN I ) 24t e, S 2 24y al R ph 2200
TESAVE, S22 gt g D RE AR, M5 1k
XEIREAS AL 2, MRk R[], TMS F] 43 Bk
MTMS . Uk o TMS FIATMS, 78 I R FH 2 1Y
JETTMS, HARTE—BEAF R , 76K AR I AH
[i) 143 £ o — ZR A7 Fik v, DTN R ik = A= — 22571
B, 5 R AN TR AR RIS e SR C TG B, AR
TR A B ANR], TS 7] 43y 1o A o 38 AR A ol
B, Hrh E R TMS (i > 1 Hz) AT 255 RO B 2 2%
bk, AT TMS (% < 1 Hz) MR A Rz J2 247 1k

— . 'TMSI6Y7 PISCI B4 AL

1 2 Hp 5 RN T BEPR AR« (1) 22K (A1 il



PN SR DA 202442 H 20 HES 24 %5 2 8 Journal of Neuroscience and Mental Health, February 20, 2024, Vol.24, No.2 - 145 -

# Hl (interhemispheric inhibition model, THI) [3]0 Z
BEAY 2 TS B F T PISCI Y £ ZE g ARk 46 . 7=
PRARATS, A iG> 2K 71 24 Ao 13 2ok DF IR A AR B
Pk BN AT, MR AR AR, X T
FIME o B2 s BB )RR A ki > 3k % A MR AT
X AR DR i > 1 ) 410 ) R0 i 553 , S A A 2
BRI DSAT PRI 5, T2 A 18 v ) ) A i > 35k S
SN B~ K A VR e BRI
[ S SNy O s o) | C LW 1B DN R 32 67
B CXEATE”, B0 TR MERE . T S,
TS T 38 o R 7 2 9080 6 T 0 A ik > BR 7 % 1
RBH IR — IR . — PR gh T BN 2k s
HFURITE AR I S A i B J2 W 24 P, o — P45
T > ERATATOR A LA AR A ) ) A P I 583 HE
XoF BRI DR Ak~ R X 4 i VR, e A A A G~ 35k
(19 24 P T IR B B 4. (2) ARB Y %
BEARUEEL T PR AT IRPERR Y, A b 5 i k4B
T DX I A R Hii > 35K 1 b 28 0 AN 5 fish E 9, JE I
N EES I N T C=< E ViR VAR B 2 T S 1 4
BEIE, 45T A2 o R O 3Ky TMS e AR LA
PSR , HiX 5 THLARRIT T BTG, iR —
[, Di Pino4& i 1 XU, (3) UM -
T BRI T SR R B X — M AR
(K)o ZEAEVOR B FREFi SR AR~ 3ok b 222 300 % R 32 4 e
PR BR AR RE o A SR AR K i > R 235 4 O BR B2 A e
DUJ A ADAC it 33K P9 2 i P B 2 R 4 2Py, THIT
o7 T QSRR Bk A ) R B R AR, DR A
B 5, WESTIESEAS TR A2 400 8 A M i~
BRAM MR RAT g Az S Re, T R YRR
8 P 7R A A e s sh D A A 25O
AH 7 R AR 8 DR () G5 AR A 0 R E S T R — e
R 5, IR BRI IR YT R

2. 3 L R I M R G g
FECPISCLE M EZHLH Z —, PRI s k- Ak
F14) A I 78 A sl e B L R IV SRR R
ITHY S Caglayan 2517 75 S S bR FH Y 1)
YO TEAGFEAEAART, & B A5 TMS R I 35/ M
FEARTR, AR rTMS o T g G si/ MEESE AR 5 A1) FH L
DB B T 57 S5 I A i 3t 5t 728 Ak, & B A v TMS
B AR LA AR AR AL B DX 3R A A I
29 R IR AR A TT B 5 = 3 TMS RE i
EVE A N A K KT (vascular endothelial growth
factor, VEGF)-A FI VEGF-B %k [H 1y & ik, 31T 34
B 1ML P57 6 A 1ML 7R R A DG, R TS 3 ok 2 i
VEGF F% 2R3 1 17 55 A0 Al 55 1t 3857 10 9 12, D/ MR
FEARFL, A, MRS i 2 S S0 ik B R , 42
{5 5 M TR A KIS | & 2 S8 0E . Zong %515l

T 0 AR TR K B IR 26 T 9O AR iC ) FITC-
SR WK vk I 5 P A 1, & B U A
HEJE Bl X 38 A7 e R FITC Aic 4 SR it , {H7E
rTMS VY7 AR B> T 12 LU, R TMSIRYY
A AR A A 2 i S A AT DX I A o o a7 1

3. V8 i A BT J 1 A8 RE O, 0 ) AR A N
Xing%[g] fiff 5% ¢ B TMS W] 3 2o 4 22 O e o 4 e
IE B BE VAR DG AL R A A1 RUER AR 3y 5 ph 2
PRPF I R PT  FE 1 A2 Y, IR /I8 2 5 240 i DA i
4 M1 R RIS Jyrp g6 M2 R, S0 i 412 48 248 Jfa (5]
- TNF 1 3k 02 #4702 40 il I IL-10 #Y % 35,
T 68 B A BE 5 | A B 48 4 S W . Cha 25110t ]
e AR TS 3133 PISCI AR A& A8 O i) 85 4700 iy 0 P B
J5i (dorsolateral prefrontal cortex, DLPFC) X1, J&JF
107 5 & B A 3 IR AR A ke 2R 4 i DXL 5~ TL-
1B IL-6, # b A=K P F - B . TNF-a f mRNA 7K
IR TR, P IL-1 B 7RG 3 H S R A
7K, R ' TMS BERF A IR 28 R . IHLAh,
rTMS i EA M BB M, Liang 60" R 31
vTMS 38 15 P46 42 R 121 i R A DG I - 2 e 8 Ak
Tl B, AR R LT A -1 AR A L L 1 A
YA A FRIE, DR S AL B 7, %o M 2H 21
BRI EH

4.4 PE i 28 R 28 ol EE PR, MG OR R 28 R R
Caglayan 257 fdf JT] J 240 25 40 0 4% . NeuN F1 BrdU
PURHEA T XU Yo 0, 5l s 15 A0 ' TMS T S 285 0 et 28
R 25X i 2 T SR M AR O SE R 3R TR B DA &
PR, AR TMS AT 2 8 fn AR A R R PR A A G
#H 1 43 (growth associated protein 43, GAP43) B3k,
FF- J08. 3 AR ARG A 0 ) S5 PR o 28 A B 28 B 0 1
PR M 2R 1 R0E I BCE T AS R B
FEIR 5 XA 25 S R A G IR R R4 R B,
B TMS S8 35 E 8 T BDNF ., BEIR #2808 35 I 7
i 2 5 B P 2275 5 R 1R Pl R T2 P2 S 240 Bk T
2B SRR TR, RIS TMS 7] DL i 2 o
i 28 ] B A I PR R Rh 288 35 TR T A SR L R 1)
IRk IGER ML K . BDNF {5 S Bt T 4 90
FEE W R A AT R 8 T, Luo %5 2 Sl 2ot
N ST AR — 20 e B AR TS 388 3 0 kI
K EUHY BDNF/ & 2 PRI B(Tyrosine kinase B, TrkB)
GBI R A, AL, ' TMS iR AR AR i N-
3 —D— KA G2 AR HAt 55 2 fuh v SR MEAH G 2K
FB YRR, Qg fl 22 | 28 fill J= %8 B A 11 95 . 4 i
JEHA R IR S 5 . GAPA3 %5, (R HES AR AE )
KRR SR AR, E I A2 R A b 26 5 fioh mT 28 1
R, BRI RE



- 146 - MR SR T4 2024 452 A 20 HEE 24 555 2] Journal of Neuroscience and Mental Health, February 20, 2024, Vol.24, No.2

S.HUAN AR P PSR TS, £ A 2 OT AT R
Caglayan %5738 2t 2 14 5 B8 20 A7 4 B0 35 45 v TS
] B B RSP TS 8 M BelxL 3235, [R] A REAIRAE
P2 TC IR T-AH B 9 A0 Bax | S0 2f e S A il -1 il
SefF DR ATl 3/ 21 D R A4 il -3 B 3Rk, /b
AR, NI S AR ST AT

6. FLAALH] . rTMS ]380 A T ph i i, F2 28
AL 22 T e . 2 T A el 5 400 ol P S S R KT
FEARAS ER S5 A PR R L R /K, /b Hoad /o p= A
) 20 B T 5 M) L i A B AN 1) 25 - AR, 1 hin i
it 2Lk Mg™ & i, BRAIK Ca™ & 1, IR A5 1 3007
SRR M 01 5 5 AR AT DX 38 e o 40 A 3% A6 B
B 2R SRR AR AT A DML e [m] & 4 42 A
ZUIREMK R AIFEH

= . YTMSTE PISCI H 14 7

LIE1Z D188 : B4 H )5 12 12 B A% (post-stroke
memory disorder, PSMD) & PISCI £ 44 fc # UWLAGAE IR
Z—, 23% ~ 55% W B ETEM 2R 34 H &40
ICAZ RS, PP R R H o AE Y, I A
T SRSCE . 192 5] PSMD H 2 2SR /M 45 1 o
rTMS X} 5835 B IC A2 T RE FIEE (AN KA el 384
FH, ELARAS vTMS F11 55 45 ¢ TMS X PSMD A9 36 J7 5508
T E 2R LuZe " 6 40 5] PSCI L 3 BEHL
43 AR ' TMS ZH VBRI, (AT TMS .45 T 45
| DLPFC X 1 Hz JI#4, 100% iz sh B , 1697 5 HE T
MoCA . Loewenstein IA F13FAd B 76 97 (Loewenstein
occupational therapy cognitive assessment geriatric,
LOTCA) #1Rivermead 17 4 i 1Z M i (Rivermead
behavior memory test, RBMT), £l Ifil % BDNF &
JE A BDNF FE K] 77 (1 Val66Met BAZ 1 R 2 51, 45
R 7R ‘'TMS 20 MoCA . LOTCA F1 RBMT #4314 i
ORI, HAOR AT R4 24> J 5 ' TMS 21 BDNF i
BN B, BRI 4 2H BDNF e B8 Tt ; WiZh o BDNF
Val66Met £ Kl #1534 TG 1 35 22 57, SR WIIABUAIN B T
M3 PISCLAR 1Y PMSD FER , {H AL AN i 1 44
JIBDNF. Wang %" 38 i 3 ) 92 560 BF 5% R UL, 482
rTMS A0 B 1) VaD K BU7E Morris 7K 2 ‘B I A B i
T LI IC 2% 2 B8, H BDNF ., TrkB Fl1%E
fil 28 7 mRNA FIEE 1 BT IR K855, FRBIrTMS
AT HEIE 34 i 5 CA1IX A BDNF, TrkB Fl %€ filt
AOFEEECICTIRE . HET, £ rTMS Bl PSMD (1)
R, HE AR SEANR AR R T, KT K
FEASIG R 5T 1 — 25 500E s HH EARVE FPLS M AS
B, Aok AT LLEF X EAZ B TR 23 an fg i e 12
KBEAZ, VA ACTZ i B2 TP A AR5 an gt | i
ARG B — 25T

2.z e . LA Ml fe ) B R R X ik
(4 TR 0 123 R A, g i 1 o 2 v I & AR A 2

(i) 5 A5 = 22 3R B0 A i ) 25 1] 2 A (unilateral spatial
neglect, USN), BV X it 4 X 4 [ 4 SRR T ok
Kashiwagi 25" 22 4 P4 [0 Jifl T M 1961 4 28 2017 4F %
Tk A< J USN £85Iz J6 B0 B il 38 0 96y 7 RO
LG A 16 50 B, 25 5L W A AR T DR R AL,
GBI i ) A 2L FB 3 2 I L TG i SR
X Albert ML AIEE 28 SUMAAS 7034 B o 2 iy, 3 A
vTMS 7] I 25 2l 38 USNE R, 908 & AR 8 T
251 EL L REORT O AR, v TMS (38R S 4
& FELCE DR 25 1 3 B XU 25 A A N i 25 v i
5245 TR Y rTMS SR ik 3 USNSER 9 1T b2
TEHE, BLfesE' 0 T2 6] T 2 6 A L
A BR 5 O3, DRI A B 8 403 5 | A ) 22 ) 25
) Z2 00 5 R W Lo IR AIE S USN 8 2 iy T4 )
TR H S Jok DX G AL, 751 RS A ) T R ] 5
BEAR O TEL, Lim 25 2 DB 14491 i 3 v 5 2601l USN
BE BN iR 4 At R L 45 710, 24 T iR e
BB TR 7 B X (fE) 1 Hz |, 90% i 32 5l B {5
(Resting Motor Threshold, RMT) 9 rTMS i3 J7, XJ [
HAIEZ AT HIRTT , 453 s iR I 20 7E 28 7433
H S Y HET IR 2 B R A A, 6 IH 8T A0l 2 T
- X SRS v TMS 7T LA B3 USN IR . A7 3 2
P4 30 161 Jiki 26 v 5 22 USN ER 35 B AL 43 i 56 4
XTRRAL, AR 15 B, UL E T W R R I6)T
AN 5 T 50 4 AR A T B 5 X GR A 10 Hz,
95%RMT [ rTMSIRYT , Z5 5 W7 5 X BT AR L, 3K
UL ER A 2R BRI SE 56 | R AN BRI | BILBER - U
FHE R R4 & sk, # B MRS 2
TN G A TMS 67 S R A X T3 /N 801 [l
N I T YL P i R Wy a3
FEHIrTMS M35 USN 1] GBSl i THX —HL] , 457
RN e 0 35 5 A AR SR A fof 00 A P 2
BRAG DA : F BTk B, AT (o 2k 1) 3 2R T e
ki DX 6% 2 A mT SRR IO PR % ke R N 2 ] g 3
B HGE USNAEIR

3BT BEST : Wi 5 K1 (post-stroke aphasia,
PSA) J& PISCI (3 % WL 1K) I K 2 — , S48 A
SEORM LS BRE 5 DIRE X AZ 40 5 | RS 3R A5
B EAG, BCAALIES BN g B
B A B it 6 ME T UIRe A R EE Z 3, Ik
Hili 76 v J5 PSA I R A %0 8 32%, H 2 BB Bk &
ot B T, R S R AR TR e, PSA R
B R WM, HLERAR )T R A R TR H A R
Fe 4, MELABCA HERE I 4k, Ty TMS H2 R 75 i &=
HBLA, BB PSATRIT IR RS . B ATE AN
HNANELH AT 7 02245 T W 2 e A2 pe
PSA HBE AR S0 A o~ BRGE & A5 ) 5 Thig



PN SR DA 202442 H 20 HES 24 %5 2 8 Journal of Neuroscience and Mental Health, February 20, 2024, Vol.24, No.2 - 147 -

ARSI rTMSIRYT o AERFE AN RIS 0 PSA A TE &
VRIE BIEEI , Ren %5 2 D 54461131 2 PE RN ZAC 5 584
PEIIEAE H oA R T 1 SR BEHL R 340, 56 1 ZH
TR 55 R A VAT 91535 Broca X, 55 2 ZH A JHCHE 157
S A7 L [9]J5 3 Wernicke X, 5 3 ZH A 02
Y45 1 Hz. 80%RMT f4) rTMS i , 45 5 ion 51K
FIBCAAR L, 1A A RIET Bk, KIBE R
(AQ) W4 Jy AT i Bt v, 45 2 AL 7R T L L S0
AQPF o AT W 4, RIS T AR A K ik >
BRIV 5 DA X ARAT rTMS 3806 ks S TE R 2K,
H 4 Broca X F 2238 A & 155 JI6E, Ml Wernicke
X EZE VT PR T . IR FEA RS AY v TMS
Xof Hi A < R 2 B R T S, Hu 202

B 40 AR b 5 AR SIS T AE S BERL Y g 420 -

R A TMS 2 (10 Hz) ARARyTMS 2H(1 Hz)., Ph I 2H
A0S EZH , R U8 45 I Broca X, 45 5 /R TE
RIT R SLED AR YT A 24 A ik, ARSI 7E A & iE
& W EL AT AQ VP T T A e AR AH A B 2, R
B4 X B UL Broca X, 25 T A0 R OA 458 T 5
ORI B 2O B4, IR BE ™ A K sR A

W 5% 2 W1 25 7 A0 35 K i 2 BRGE W o A2
) Broca [X. i 45 ' TMS 3] L AT A7 250 24 35 PSA JE R .
Fahmy #1 Elshebawy[ 0 20 191 I 2 v i 48 1 2 1 L
A R T BB BEAIL 53 A e AR BRA, 45 Tk
5 4 83 22 Broca [X 10 Hz, 80%RMT ##, 45 T
Xof REZEL AR 38, 45 SR i R Y TMS IR Y7 5 BV 3897 I
LA H BE OB ™ H R E TP 5 3% (apraxia of speech
rating scale, ASRS) Fll Kasr Al-Aini B 7 1A 1 2 1 )
i (Kasr Al-Aini Test, KAAT) 505801 g & 15,
FEUALE DL Broca DX it fil i 31 r TMS X b 248 4 il
b AR R TEE R 1T S T Re B RN L
RS SEE N

PA_EAIFFEIESE rTMS 1357 PSA FYBL 2 2 L THI
PR EEA, PSA FEEEE T A M v Sl kit I
S BT R BRI S DR X AESE, A
TE A A ik~ 3k (RP R #8350 B 1% B B
T REA I A 2 Bk 1Y) 1% 21 34 8 R B A P S 2R TR
Mo ARTTE X IEAE MY 6 1> DI RESS T 43 BIER 5T i
FERY RIS R, FE54 IMRTH AR WE K NE 75 D BE
P28 B AR RS HEE BLIRYT o

VU *TMS F) 22421

H BTTA M 7E A% G ¢ TMS 3 0 T 28 BAlE ,
5 [ bR TMS 2 448 B HEE IR T S G B N i 17
(TMS#AERA R an, HAWDES AR
B YRl S | R EAR FASE 7 rTMS
[i) 2 A AR AR AR ARG A ey, {HLX S S 3 0 Bl B VR YT

TRHR B 3 i T R 5 5 R O R AE e TMS i
FEE AN B, (HHR AR T 01% 7. —Tiigh
AT 187 3CHR, 1 2351 PSCI & 1Y RGN 45
R, A S EE B IR BV : 78 TMSIAIT T
LRI, A 2 491 B ISk R RRAR L 1 91 B SR N
CR R S I S Y WS IR YT s TR TMS AT A,
A BB IR AN LR S B IR
%, (HYREMmT 37, HAp A YR A RN, R
rIMS A Y7 224 AT HE Y S RAT B A0 TR LR
B R, N BEFEAE & HE | AT iE MR th kT T, R RR
B IR ) R P ke T R T, SRR EE
B ZE LU J1 3240, IR PE SR R L e B Al 1Y
FIBSE G2 BB . B RIRYT B 52 1 25 10
AT 2 4 e R ] | S [ R [ , YA R) 55
MR Tl RS, — BB KR, 37 B
b E RO 25 T X ETR YT -

FIRpsEaEs) ]

YER—FhICA | Z2MIRITEAR, rIMSH K &
FAHE ST BB A )™ I i 1 FH G 5%, ZE3A YT PISCI 7 1T,
rTMS EL 7R H X 4SS 34 A — 22 1 A
Mo B HRTAFAETE 2 A8, Q045D RIS 1) o
FEVRIT SEA I, 2 B E B I 2 NGz
54, I AT 35 L Al B R YT S8 RV I PR R
PR R0 2B R R —1R 97 S48, T e Ak
225 AN R TR YT RCR , DA el £ XAS [|] 9
BE R RERGHERIR T TR IR T R R, AR
KFEA 2ty | B A REALS E X RS, JF4
A IMRI A5G AR R A AR R HAE HALH IR 44
WSRO 2. MIEREE X TMS H AR B IR A
M5, HAEIRYY PISCIH , REHRZ H T 2197 i
{8, i 2R A S 3245 -

FUZEMRIE  SCREFTAT fF % SERIA AT SR MR 2 e
TEERBARD  VORMICE S 0SS h B, SRR 1
BT A4

2 £ X #t

[1] ChenX,LiuF,LinS, et al. Effects of virtual reality rehabilitation
training on cognitive function and activities of daily living of
patients with poststroke cognitive impairment: a systematic
review and Meta—ana]ysis[ J 1. Arch Phys Med Rehabil, 2022,
103(7): 1422-1435. DOI: 10.1016/j.apmr.2022.03.012.

(2] F2aM, BER, FOCE, % B2 2SR A s A
TTIRERRAS PRI [ ) ] AR BB 2 HE R, 2012, 43(6):
411-416. DOI: 10.3969/).issn.0559-7765.2012.06.003.

Hu DM, Cheng XR, Zhou WX, et al. Research progress on the
treatment of cognitive dysfunction after stroke with repetitive
transcranial magnetic stimulation[ J ]. Progress in Physiological

Sciences, 2012, 43(6): 411-416.



- 148 -

[12]

[13]

[14]

Y SR DA 202442 H 20 HERE 243855 2 Journal of Neuroscience and Mental Health, February 20, 2024, Vol.24, No.2

Chino T, Kinoshita S, Abo M. Repetitive transcranial magnetic
stimulation and rehabilitation therapy for upper limb hemiparesis
in stroke patients: a narrative review[ J ]. Prog Rehabil Med,
2023, 8:20230005. DOI: 10.2490/prm.20230005.

Brancaccio A, Tabarelli D, Belardinelli P. A new framework
to interpret individual inter-hemispheric compensatory
communication after stroke[ J ]. J Pers Med, 2022, 12(1): 59.
DOI: 10.3390/jpm12010059.

Di Pino G, Pellegrino G, Assenza G, et al. Modulation of brain
plasticity in stroke: a novel model for neurorehabilitation[ J ].
Nat Rev Neurol, 2014, 10(10): 597-608. DOI: 10.1038/nrneurol.
2014.162.

Bradnam LV, Stinear CM, Barber PA, et al. Contralesional
hemisphere control of the proximal paretic upper limb following
stroke[ J ]. Cereb Cortex, 2012, 22(11): 2662-2671. DOI:
10.1093/cercor/bhr344.

Caglayan AB, Beker MC, Caglayan B, et al. Acute and post-acute
neuromodulation induces stroke recovery by promoting survival
signaling, neurogenesis, and pyramidal tract p]asticity[ J]. Front
Cell Neurosci, 2019, 13: 144. DOI: 10.3389/fncel.2019.00144.
Zong X, Li Y, Liu C, et al. Theta-burst transcranial magnetic
stimulation promotes stroke recovery by vascular protection and
neovascularization[ J ]. Theranostics, 2020, 10(26): 12090-
12110. DOI: 10.7150/thno.51573.

Xing Y, Zhang Y, Li C, et al. Repetitive transcranial magnetic
stimulation of the brain after ischemic stroke: mechanisms from
animal models J . Cell Mol Neurobiol, 2023, 43(4): 1487-1497.
DOI: 10.1007/s10571-022-01264-x.

Cha B, Kim J, Kim JM, et al. Therapeutic effect of repetitive
transcranial magnetic stimulation for post-stroke vascular
cognitive impairment: a prospective pilot study[ J 1. Front
Neurol, 2022, 13: 813597. DOI: 10.3389/fneur.2022.813597.
Liang H, Xu C, Hu S, et al. Repetitive transcranial magnetic
stimulation improves neuropathy and oxidative stress levels
in rats with experimental cerebral infarction through the Nrf2
signaling pathway[ J ]. Evid Based Complement Alternat Med,
2021, 2021:3908677. DOI: 10.1155/2021/3908677.

Luo J, Zheng H, Zhang L, et al. High-frequency repetitive
Transcranial Magnetic Stimulation (rTMS) improves functional
recovery by enhancing neurogenesis and activating BDNF/TrkB
signaling in ischemic rats[ J 1. Int J Mol Seci, 2017, 18(2): 455.
DOI: 10.3390/ijms18020455.

Chou YH, Ton That V, Sundman M. A systematic review
and meta-analysis of 'TMS effects on cognitive enhancement
in mild cognitive impairment and Alzheimer's disease[ J |.
Neurobiol Aging, 2020, 86: 1-10. DOI: 10.1016/j.neurobiolaging.
2019.08.020.

Xie H, Xiong D, Zhu P, et al. Effectiveness and safety of
repetitive transcranial magnetic stimulation on memory disorder
in stroke: a protocol for systematic review and meta-analysis[ J ].
Medicine (Baltimore), 2022, 101(40): €30933. DOI: 10.1097/
md.0000000000030933.

Xie H, Luo S, Xiong D, et al. Efficacy and safety of repetitive
transcranial magnetic stimulation for poststroke memory disorder:
a Meta-analysis and systematic review[ J ]. Integr Neurosci,
2023, 22(5): 131. DOI: 10.31083/.jin2205131.

Lu H, Zhang T, Wen M, et al. Impact of repetitive transcranial
magnetic stimulation on post-stroke dysmnesia and the role of
BDNF Val66Met SNP[ J ]. Med Sci Monit, 2015, 21: 761-768.
DOI: 10.12659/msm.892337.

Wang F', Chang GM, Yu Q, et al. The neuroprotection of

repetitive transcranial magnetic stimulation pre-treatment in

[19]

[23]

vascular dementia rats[ J ]. J Mol Neurosci: MN, 2015, 56(1):
198-204. DOI: 10.1007/512031-014-0480-7.
Kashiwagi FT, El Dib R, Gomaa H, et al. Noninvasive brain
stimulations for unilateral spatial neglect after stroke : a systematic
review and Meta-analysis of randomized and nonrandomized
controlled trials[ J |. Neural Plast, 2018, 2018: 1638763. DOI:
10.1155/2018/1638763.
Winstein CJ, Stein J, Arena R, et al. Guidelines for adult
stroke rehabilitation and recovery: a guideline for healthcare
professionals from the American Heart Association/American
Stroke Association[ J ]. Stroke, 2016, 47(6): €98-e169. DOI:
10.1161/str.0000000000000098.
Lim JY, Kang EK, Paik NJ. Repetitive transcranial magnetic
stimulation to hemispatial neglect in patients after stroke: an
open-label pilot study[ J |. J Rehabil Med, 2010, 42(5): 447-
452. DOI: 10.2340/16501977-0553.
WwIaE, SKBH IR, WRIE B, 55 . i A0 T A2 28 00 B0 I
A (B2 A = [ 2N A D RERESLIROFSE [ ] PR R R B
274, 2016, 31(10): 1088-1093. DOI: 10.3969/j.issn.1001-
1242.2016.10.007.
Yang CY, Zhang XQ, Chen ZW, et al. Functional magnetic
resonance imaging (fMRI) study of high-frequency repetitive
transcranial magnetic stimulation in the treatment of unilateral
spatial neglect in stroke patients[ J |. Chinese Journal of
Rehabilitation Medicine, 2016, 31(10): 1088-1093.
S, 2R, A e, S5 A S RIRIRRE R IR [T ]
FP B A2 S 5 5, 2022, 28(1): 15-23. DOIL: 10.39697).issn.
1006-9771.2022.01.003.
Zhang T, Li SL, Bai YL, et al. Expert consensus on the clinical
management of aphasia after stroke[ J ]. Chin J Rehabil Theory
Pract, 2022, 28(1): 15-23.
Ren C, Zhang G, Xu X, et al. The effect of rTMS over the
different targets on language recovery in stroke patients with
global aphasia: a randomized sham-controlled study[ J ]. Biomed
Res Int, 2019, 2019: 4589056. DOI: 10.1155/2019/4589056.
Hu XY, Zhang T, Rajah GB, et al. Effects of different
frequencies of repetitive transcranial magnetic stimulation in
stroke patients with non-fluent aphasia: a randomized, sham-
controlled study[ J 1. Neurol Res, 2018, 40(6): 459-465. DOI:
10.1080/01616412.2018.1453980.
Fahmy EM, Elshebawy HM. Effect of high frequency transcranial
magnetic stimulation on recovery of chronic post-stroke
aphasia[ J 1. J Stroke Cerebrovasc Dis, 2021, 30(8): 105855.
DOI: 10.1016/j.jstrokecerebrovasdis.2021.105855.
Rossi S, Hallett M, Rossini PM, et al. Safety, ethical considerations,
and application guidelines for the use of transcranial magnetic
stimulation in clinical practice and research[ J |. Clin N europhysiol ,
2009, 120(12): 2008-2039. DOI: 10.1016/j.clinph.2009.08.016.
Kito S. Clinical application and safety of rTMS in Japan and
overseas | ] . Seishin Shinkeigaku Zasshi, 2015, 117(2): 103-109.
s, AL . A AR OR Y I A PR A D) e R
A RO B e A PE B R GE A [ ], P P BR 45 50 i 1
R 2% 3, 2022, 20(8): 1379-1386. DOI: 10.12102/j.issn.1672-
1349.2022.08.007.
Wang RL, Han ZC. A systematic review of the efficacy and safety
of repetitive transcranial magnetic stimulation in the treatment
of cognitive dysfunction after stroke[ J ]. Chinese Journal of
Integrative Medicine on Cardio-Cerebrovascular Disease, 2022,
20(8): 1379-1386.

(i FI 393 - 2023-11-28)

(RS - FR2ETH)



