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VLB Bl & B %3S 5 S %0 F2 B0 G M E 5 ( cerebral
palsy, CP ) 43 a2 10 DU R | o2 2 700 SURE | 92 2 00 g o |
AR BB LB IR B FITR A B L rb s 28 A IR RE o L
i CPABJL 60% ~70%" " . I R L% SR T E IR BT 28 254
JUUPA 5 A B 2 2R S5 07 12, ol e 28 R IR e AR L 3z Bl Ih BE,
ERTRE 25 D B RO 8L MKt Sk 00 ) LA R R
SRR AT A 2 2 A AR W AR SN T
Yk RTTMNA W TR,

2 RS R ( repetitive transcranial magnetic stimulation,,
Y TMS ) 2 T SRR J5E 3L 3 ok 7 A Jok i 315 T R ik B¢ Bt
PR BIAE R AL TS0 Al 28 T8 15 3 ) A AR A B 807
i HATR TOR AT L # . TS #liioBt CP RS 1 R #fE
FRARUN A BB T HBA Y TR . HAT, (TMS it
S B0 e o DX 4 e e 2R A i 8 ) Lz 3h D BE Y 4518 © 45
FPIZAAT ARSI AR R Y TMS 9477 2 25 10 R e 58 Lz 3 2
BEMYAH AT LR AN T

rTMS 7EEZE R B £ )L IRz A

HRAEFBARANE K v TMS 43 AR (=1 Hz) FilE
BRI (>1 Hz) o WFFE AL, RO R AN [F) 2 060 B O A i
SO JOMIAE > 5 Ha, 24y PESE I, RO <1 Ha, Mt
WAL, 3 Ha 2 A7 10 SR G800 % T RE R X4 Ay ME I S 5/ . B
T, i R b A 5 e 2 R e 8 Lz 8l S R v, O i A
FiUR ) 18 (low-frequency repetitive transcranial magnetic stimula-
tion, LE-r'TMS ) 155 451 2 5 28 f % Jil ¥ ( high-frequency repetitive
transcranial magnetic stimulation , HF- rTMS) 445 fit i Fil , {E.1% JC
WA B O AR o, e B E— AP SE
— LF-rTMS Xof 25 A il 8 Lz sh D e 1
I RS2 B TAE , BAAER ] LF-rTMS 3697 425 25 50 I3 9 A1) 15
BB R Z IR AR SR A IR YT 34l LIS BT LE-TMS, Lefau-
cheur 55V AE YTMS YR 7 6 R PR 1, H AR 280050 #04
XHMAZ 3l /i Bz B %) 75 A1 358 ( dorsolateral part of the premotor

cortex, dPMC) YE4 +TMS B0 ALK 77 /¢ 8 45, %t dPMC #£47 LF-
yTMS T U , BRI ISR LK T AR O it T B 5 Ak

Gillick %1% FUBFFE 5715, 76 10 min XU 943 30 5 5% ( pri-
mary motor cortex, M1) X35 .6 Hz 90% 32 3l % ( motor threshold ,
MT) BRI , 64T 1 Hz 90%MT ¥ LE-*TMS 347 10 min, f§ H
Y47 58 1 1 35 8l 97 15 ( constraint-induced movement therapy,
CIMT)2 h, 4% 2 Ji , 555 %, 'TMS 1564 CIMT Yo 25 25 760 Jipi
A LRERZE AR TE A AR T H yTMS BES CIMT 5% «TMS 1B
4 CIMT 80 B8 UL 332 sh D RETE 3h, H 352 J 5L
YTMSAIT I B LIP R AT . XIRRSET RS SR (SR A R A
VRIT RN b #E4T 1 Hz 80%MT Y LF-rTMS, 45 Y% 20 min 45 &
5d. #SE: 8 IRIT IR AT AUBLEE K B e 10 s
7L (10 minutes walk test, IOMWT) .2 K Barthel 5% ( modi-
fied Barthel index, MBI) 77 [fi (If I8 TR EH, =iFE
S USRI ST ARE |, 70 WURE S VI 2Rl L LA 00 i Bz 532 50
X LE-TMS, #5i % 1 Hz ,100% 3% i 58 B B H 20 min | 3% %%
14 d, G5 B A IO FH AR08 3 00 A 4 T e 0 458 2 Ml e 7Y
HNAE B LI S 32 B AR, I 3 0t AR JBORL K38 2 KK 40
EFIIEE, ML ETTLAE ), LE-rTMS 2 75 Gt Bl 35 28 25 700 fi i
SR LI RS W AR 1 (AR 2 B 52 49N ) LF-'TMS B
B H RN ZRn] DR L2 D D REAKCE I BEA

- HF-rTMS X228 8 i 5B LIz shoh e Ve

22 LRI TR 0 R 00 5 O A O BRIk
AFRI (> 1 Ha) 386042 3l 8 5 0936 P, DT 386 Jim JH o o 56 2%
Pk IR R e B A R SR W TR BRI o By
G, IR B LIRS FI2 Sh T i, Meena' ' 25 OB 5E & BX, 4
BT A AT AL, R B XA EA AR 10 Hz 45 H 20 min
FEJE 5 A ESE 4 I HE-TMS B A TR E Vinland #1258 3%
PP 5 2% ( Vinland social maturity scale, VSMS) 43, Gupta
AU T xR AR R e A LB B R X #E4T 5 Hz 5% 10 Hz,
1500 4~k b BE H 25 min B 5 dESE 4 BB HE-TMS, 25
FHEATRREAR IR YT, AT AL K Ashworth 2 2 ( modified Ash-
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worth scale, MAS) TF43 , AL i LA 28, ) F &8 LAz sl il
FizshiEs .,

Gupta %" 1E 5 S5 b 8 fin ik vh S 808 A 153, & PR
JH 2500 A4~k op HF-rTMS 3697 B BJL, 2 sh e s 7 5%,
TR A 1500 4~ F1 2000 > fik e fill 38 i) 28 L, 32 8l D) B 32 =5
2% , [RI IR & 3R, 2500 A~ ik # () HE-'TMS 6397 % >8 % LI
BN B <S 1Y BILAE  $R R AR TR Bk b ) «TMS X 8L
18 ST BE AR AT BE AR [R], X T 7 B R 28 14 SR, 50 v Jhk b3t
RINYTECT RE AL,

Bablu 25 (fIF o % 80, 528 UK 58 JLTE 10 Hz 2500 4
Jik#h \709%MT & H 25 min B 5 d B HF-rTMS 3697 1,4 J& .6
JAF 8 JE I Y 88 WA K iz 2 T fig £ 3 (gross motor function
measure-88, GMFM-88) 74427t T 2.36% .3.12% 1 4.27%, 12
FRBEE IR BRSNS AR 8] T AR Ay e, Tk
AHAR AT B R 9% S P, %o o 28 R0 J e 28 )L LA 5 Hz ,90% MT
H 20 min A& 5 d # 2 4 K HF-TMS, 5 2040 5 5 20 AH
b, 2 JiGYT )R , #8 )L GMFM-88 Wi i i a2 i D IX AT 5E A |
B Bk E XMBTC R 25 (P>0.05) (HIGIT 4 BE 2 5H
il L (P<0.05) , BB MR R W, 78 W BLIA T
Tilt I, %P2 8 i 2 L T L 5 Hz \90%MT 4% H 20 min 45 H 1
K GELE 4 I HF-TMS, 5% BUATF 4LAH HE, BROLARGER 5637 7%
A GMFM-88 7143 1t E M3 (P<0.05) . iRWFFER/R , HF-
1TMS FYIEYT ] 5B T7 RN 2 A7 — B AR e 4 J8 = 1
FHA A8 AT R, B LAE A% ) BLRE W i0is shah ek 3% .

= \LF-rTMS F1 HF-rTMS Hi-& X 2225 7Y e 5 L1 i

B, LE-TMS F1 HF-‘TMS B4 0 FH 2 B — Fifr 5 28 25 i
AR L 0% BT BUIR 9T O i, o R D 1 2 O R bk e
(>1 Hz) B 25 4 s A 180 i sk oy o 3780 0 38 F R M X
B 45 DA (BRI | 2818 0 28 PG R Dk vh ( <1 Hz) 2315
A S A 2507 T T B X R £ A I PRI S, )
RIGAER D LFTMS | 32 353 2 B3k 2 HE-'TMS 3897, BB
ARG IRE R 12 BT RE . IRA RS A — TR X A
R LA BEPL IRSCI I HE-TMS B6A LE-r'TMS RIS
T 32 BT RE AR A%, 45 SR S 0 LA ofl 98 L A s 35 O i ke
PR R B LIIZ Bh I BE . RERIESE BRI ST E— 20
ST A, ATLAE A2 R e B LR U0 35 i A
SRR BRI S T T B R A, (AR E— 2B S M

rTMS % =25 2Y o 28 )L iZ 5 Th BE 49 7T BE 1 AR AL

— XTMS R 1 28326 57 1) 52 1

I P9 e 22 356 IO 2R Gt AT R b W] 0 K g P RIS
Wi R EmRANRE, FE L y-FRETBANER, EFELT
THTFTIAS T AR A R R L e AR I O B R 32
IFREITAZ, >k 2 3R A4 22 B0 R A S 20 3 5 3 0
R AR A Mk Bz Sy R A4 VT TR A A 2 K 1 T AR
BZBIWER AR B 5 I, 5 X AR L I
AT G R B SIS P 24 IX 22 2L g ( dopamine , DA) | 5-¥% {4} ( sero-
tonin, 5-HT) & & [&AK, i+ X £ H T F IR E ( norepinephrine ,
NE) 4 it i BHAE SR M5 HE K 5-HT 45 DA & B 2 ] 5
WEAH S, B IR AT He B RS i 20 A% X G T X A7 A SR e S 4 22
BRI AL, Poh 1 MBI K B, L 10 Hz 19 +TMS 1] DL &

FE VAR Bt 5-HT Fefies g 2N 3,4 "R B (3,
4-Dihydroxyphenylacetic acid, DOPAC ) ¥ B | i#F i 38 Jin 804k 4k
DOPAC e & ; [ Jip IR 1 T 2H 21 o303 C IR AR A T iy
225018 IR JIVETR R A& TR AR KU L s W v TMS
Joi BT B B A N B R R Rk B R AR Ak, T LUE
rTMS A B A B8 B S0 B 5T i DX 22338 JBk B2, 91 G
() S8, DA T T i A o0 2 4 1 2 1, 3 81 o o 2 TR
FEB LRI RERY H 1,

TS X 5 i ] SB A A 5 )

ZEMATT L5 Y TMS X B 52 i 22 18] (14 G R i S BE A o2
BEWIIEINA (TMS 175 KL A B AL 20T 5 gk T 28 1 1)
HLH Hoogendam %‘?Z”U\ﬂq, rTMS X 28 fith n] 8 V45 5 e 19 &
TR & B TS 355 1/ I 18] %58 300 98 1) 18] A, Maalone
SEUIR Y > 1 Hz B2 P VK b 2 5 K AR 5 (long-
term potentiation, LTP) 8L | <1 Hz B2 S04 30 8 bk v 2 51 &
i TR (long-term depression, LTD) 208, Chervyakov 45
ARTTERIT, TMS B 1R 7 VR -5 28k nT 28 0% LTD A1 LTP
PRI GAT G, 52 *TMS JIT{fE FH A9 S0 000 4 i BE S0 5 LTP 7]
PS5 5% fipksie K2, Al FRp B0 H BRI SO T LTD ) 2> S 3R
ki BEA I TR, AT UL, phy TR ok 22 ST SR LS 1P A Y
BB Mg T2t e & A AR AL X R i 78 3 3y 5 fih mT 93 1 1Y
e Ak Y TMS A AE g I 5 P 5[] B 52 fib Ay PR ) TR i — 200
5 X ARl 2 R G 2 T S (R ) A, T A T e A A
e £ JLiz sh D RE VR AL 2 —

= TMS XTI 1 R R 0

TS 38 328 % SRy #50 IL 38 | P 428 A ™ A 5 T T X it 48
TCAL BB E T, 0T BB vTMS B FH il 52 45 B 2 3R 7 1Y
Lkl Z —, May'™ TAN 1 Hz B9 rTMS RE W% 58 hn 2= 00 385 I [l
(Brodmann 41 X1 42 X)) fll 8R4 5 5 AR, Ho s R AT g5 8
fioh e A LA A BT A L A 2 K A 2 L R R ANG I
BEINA X, Zhao %5 IR RIS 35 B2 ATk b 80 +TMS
PN BB RS, 22 5 d, RIUIZE (1 Hz,10 Hz 20 Hz) SR
(1.24 T.1.58 T) Fflk 5 (800 4~ . 1500 4~ ,3000 1) M4 E S
BOREAE R 25 240 g B4 58 AN P 7= ( P<0.05) ,{H 20 Hz 1.58 T Al
1500 k) vTMS f2 4 #h 281/ FH 40 ( neural stem/progenitor
cells \NSPCs) 2 1 IG5 K B RE 1, W SR 45 R il i
Bl TMS ZHURME T —E 2%, Gao 5517 I PET BAREEAR K
B, SRR /N SRTE B 2% 7 .20 Hz (1) HF-rTMS il
J5 , IR SE DX I S 445 /) | 6 K i B J5T R SOIR AR 1) 32 Bl 5 K H
A 80 25 o TR BRI S RN T Bt a2 R R BT R SOR A
AR, R HF-rTMS W] Bl A2 2k 41 4 R BEL it . 1 240 g 4
T AR R AR AP R T, DA LT Uty TMS A B i i 4
TP 2 A A T, Dl 20 0 L, A o 2 A Bl
PR 2 SR AR SRR R LIS ST REIR A

VU *TMS X #2538 35 R 1~ 1 B2

P25 3% T (neurotrophic factor, NTF) EF8 HLAR 433 By —
T (55 YU SNt 2R R B AR
BT, N NTE AFW5E (TMS 1/ ML A 2 0F 5T 1 —
AR, AWFFERIE  (TMS A 5200 22 A0 b 228 52 A sl A K A
FHFRIR  ALFE ik U5 4 P 28 A K B ( brain-derived neurotrophic
factor, BDNF ) 14 22 15 2 i 92 44 0 1749 185 47, DA B o 228 0 4
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i, A F TR IE . Wang 250 fBIF 5T & B, HF-rTMS ]
PE7 117 BDNF 7K F 1 BDNF 5 TrkB 52 fA #4 3 F0 43, 1 LF-
TMS ] 25 B&AIK BDNF 7K F, #X 1M, Rossini 45" ) #F 95 2 3,
TTMSANRESE I 35 A I w28 2B K R PR ek, o TMS X P
E IR FAE AL BT AL T 38 22 B B, o 22 ] 1 9 4R
FHRTBEAAN 550 56 AH 56 R 5 ZL ik — AL 5T

BEMNRE

‘TMS J&— 094 52 52 48 e HE1 F T 3R T R 2 B o 28 LAY
ART-B, WAL LA, v TMS 0] DL i35 25 8 e 8 Laz 3 )
FIE 14 J5E DR T e « (D30 o 8 R A R I 2 Joi 2% i A g J
BE R AT, SR B S 2 T B s, DT AR B LK g, 42
Ehis B ) UIRE ;@1 F BDNF 3k, R ks 2ot il A K,
6 52 454 K 90 5 AT 5475 2 o o o 426 G U8 T AN A 4
A 1E B AR

R FE N AR 56 SOk, FRAIESE T o TMS X g 36 955 25 TR Jigg
RERILIIZ h I REA — B 7L, IR IE T — 2 N RMIBIT S5
2% U TR BB AR R D | R RS B R SR IT
TTEAGEIRSEL, H o TMS X 22 28 78 fi e 19 A= BEAL ] 1 =K B
B, AT B AT ABIFY . SIS E S — b 284 1 o i A
T, AR T B Ak A9 2R T e AR LG PR IR T Ao B ke, %
G R AR AR B0 0L, ) Rk IR AR A B T LR
B rTMS FREIAYT 1 EH YBAE FALH, th ] RE R i 22—,
rTMS BEA HAE S 3 2 T- P69 AU M E 25K, &
o] R T AH R A I RATF AT

2 % x #
(1] ZEWedE. LR [ M]. 2 Ji dbat: AR AR R,

2016:6-7.

[2] Chung CY, Chen CL, Wong AM. Pharmacotherapy of spasticity in
children with cerebral palsy[ J]. J Formos Med Assoc,2011,110(4) .
215-222.DOI:10.1016/50929-6646( 11) 60033-8.

[3] ZRmesE Jefh, pharie, 55, sPIEGPEMES RS2 R (2015) 2575 AT
Ar03]. T E A R 2k, 2015, 30 (12) ; 1322-1330. DOLL: 10.
3969/j.issn.1001-1242.2015.12.030.

[4] SEALAK, BIZAE RONHE. 2 iRt ) B R SRl 5 I PR [ M.
st AR TE R, 2012: 51-52.

[5] Lefaucheur J, Aleman A,Baeken C, et al. Evidence-based guidelines
on the therapeutic use of repetitive transcranial magnetic stimulation
(1TMS) ; an update (2014-2018) [J]. Clin Neurophysiol, 2020,131
(2):474-528.D0I.:10.1016/].clinph.2019.11.002.

[6] Gillick BT, Krach LE,Feyma T, et al. Primed low-frequency repeti-
tive transcranial magnetic stimulation and constraint-induced movement
therapy in pediatric hemiparesis: a randomized controlled trial[ J].Dev
Med Child Neurol,2014,56( 1) :44-52. DOI;10.1111/dmcn.12243.

(7] XU, ZEEHE i rh. (R0 o A2 230 P 0 kv 928 2 8 i 1 e L
HAATOIRE X H R AR TS ST RE YT (1], T E T ELS AL
Bl2¥,2016, 8 (5) : 476-479. DOL; 10.3969/]. issn. 1674-3865.2016.
05.005.

(8] ZRifgUd AL AR, 5. T 52 20 MG IO 928 2 Ml R T8 M o 28
JUBAIZ S hRER 2 [ )], Ry B 2 5 R A 2% 35, 2016, 38
(6) :433-435.D0I:10.3760/ cma.j.issn.0254-1424.2016.06.009.

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

George MS. Whither TMS: A one-trick pony or the beginning of a neu-
roscientific revolution[ J]. Am J Psychiat,2019,176 (11) :904-910.
DOI:10.1176/ appi.ajp.2019.19090957.

Meena G,Dinesh B. Effect of repetitive transcranial magnetic stimula-
tion on cognition in spastic cerebral palsy children[ J]. J Neurol Dis-
ord,2017,5(2) :1-5. DOI.10.4172/2329-6895.1000329.

Gupta M, Rajak BL,Bhatia D, et al. Effect of r-TMS over standard
therapy in decreasing muscle tone of spastic cerebral palsy patients
[J]. J Med Eng Technol, 2016, 40 (4) . 210-216. DOI: 10.3109/
03091902.2016.1161854.

Gupta M, Rajak BL,Bhatia D, et al. Neuromodulatory effect of repeti-
tive transcranial magnetic stimulation pulses on functional motor per-
formances of spastic cerebral palsy children[ J]. J Med Eng Technol ,
2018,42(5) :352-358.D0I:10.1080/03091902.2018.1510555.

Bablu R, Meena G,Dinesh B, et al. Increasing number of therapy ses-
sions of repetitive transcranial magnetic stimulation improves motor de-
velopment by reducing muscle spasticity in cerebral palsy children[ J].
Ann Indian Acad Neurol,2019,22(3) :302-307. DOI: 10.4103/aian.
ATAN_ 102_18.

TR AR, A HUHE SRR, 4. T AT 2% ARG SR R 2 R i e A8 L
FRAERGA S T RER LR [ )], AL, 2015,30(3) : 171-173.
DOI:10.3870/2gkf.2015.03.003.

R, B30 75, AR 2K, A T AT 2 PR SO e 2 T g R L
HRE R KB aema )], AR EBE R, 2017,17
(29) :5716-5719.D0I:10.13241/j.cnki.pmb.2017.29.027.

SkAm M, BRI 22T M, AR U B T 5T 2 G R O g 2
T e v £ L3z S S RE s Xk LU RIS [ 7], vl IR LT f g 2
7,2018,26(5) :533-536.D01: 10.11852/ zgethjzz2018-26-05-19.
RERIR AR B, PR IR 45 5 (R o 52 23 P 0 8 x5 2 8 B
FEMGRE ) Lis S REASZIR [ T]. DO # 2 24 5, 2019,27 (4) .
54-55.D0I:10.3969/j.1ssn.1005-1457.2019.0426.

Demirtas-Tatlidede A, Alonso-Alonso M, Shetty R P, et al. Long-term
effects of contralesional r'TMS in severe stroke: safety, cortical excita-
bility, and relationship with transcallosal motor fibers[ J ]. NeuroReha-
bilitation,2015,36( 1) :51-59.D01.:10.3233/NRE-141191.
ZEEHE, MRk, Z2 A5, A, M PEE B AT S L S S e 2
By Sese S [J]. 55 HLBLIG R 2k &, 2003, 18 (10) : 818-820.
DOI:10.3969/].issn.1003-515X.2003.10.028.

Poh EZ, Hahne D, Moretti J, et al. Simultaneous quantification of do-
pamine, serotonin, their metabolites and amino acids by LC-MS/MS
in mouse brain following repetitive transcranial magnetic stimulation
[J].Neurochem Int,2019,131;104546.DOI; 10.1016/j.neuint.2019.
104546.

Hoogendam JM, Ramakers GM,Di Lazzaro V. Physiology of repetitive
transcranial magnetic stimulation of the human brain [ J ]. Brain
Stimul ,2010,3(2) :95-118.D0I:10.1016/j.brs.2009.10.005.

Malone LA, Sun LR. Transcranial magnetic stimulation for the treat-
ment of pediatric neurological disorders[ J]. Curr Treat Options Neu-
rol,2019,21(11). DOI;10.1007/s11940-019-0600-3.

Chervyakov AV, Chernyavsky AY , Sinitsyn DO, et al. Possible mecha-
nisms underlying the therapeutic effects of transcranial magnetic stimu-
lation[ J]. Front Hum Neurosci, 2015,9:303. DOI. 10.3389/fnhum.
2015.00303.

May A. Experience-dependent structural plasticity in the adult human

brain[ J]. Trends Cogn Sci, 2011,15(10) :475-482.D0OI.10.1016/j.



- 938 - HpAE Y R 22 5 B A2 2 2022 4F 10 A %45 44 55 1039 Chin J Phys Med Rehabil, October 2022, Vol. 44, No.10

ties.2011.08.002. 1jms18020455.

[25] Zhao CG, Qin J,Sun W, et al. 'TMS regulates the balance between [28] Wang HY, Crupi D, Liu J, et al. Repetitive transcranial magnetic
proliferation and apoptosis of spinal cord derived neural stem/progeni- stimulation enhances BDNF- TrkB signaling in both brain and lympho-
tor cells[ J]. Front Cell Neurosci,2019,13:584. DOI; 10.3389/ fn- cyte[ J]. J Neurosci, 2011, 31 (30) ; 11044-11054. DOI; 10. 1523/
cel.2019.00584. JNEUROSCI.2125-11.2011.

[26] Gao F, Wang S,Guo Y, et al. Protective effects of repetitive transcra- [29] Rossini PM, Burke D,Chen R, et al. Non-invasive electrical and mag-
nial magnetic stimulation in a rat model of transient cerebral ischaemi- netic stimulation of the brain, spinal cord, roots and peripheral
a: a microPET study [ J]. Eur J Nucl Med Mol Imaging, 2010, 37 nerves; basic principles and procedures for routine clinical and re-
(5) :954-961.DOI.10.1007/500259-009-1342-3. search application. An updated report from an .F.C.N. committee[ J].

[27] LuoJ, Zheng H,Zhang L, et al. High-frequency repetitive transcranial Clin Neurophysiol ,2015,126(6) : 1071- 1107. DOI.10.1016/j.clin-
magnetic stimulation (rTMS) improves functional recovery by enhan- ph.2015.02.001.
cing neurogenesis and activating BDNF/TrkB signaling in ischemic (f&m H 1 .2022-05-23)
rats[ J]. Int J Mol Sei, 2017, 18 (2): 455. DOI: 10. 3390 / (ARG ¥ )

- Hh O

Therapeutic effect of repetitive transcranial magnetic stimulation for post-stroke vascular cogni-
tive impairment . a prospective pilot study
[ Cha B, Kim J, Kim JM, et al. Front Neurol, 2022, 13 813597.]

Objective Post-stroke cognitive impairment ( PSCI) is resistant to treatment. Recent studies have widely applied repetitive transcranial
magnetic stimulation (rTMS) to treat various brain dysfunctions, such as post-stroke syndromes. Nonetheless, a protocol for PSCI has not
been established. Therefore, this study is aimed to evaluate the therapeutic effect of our high-frequency r'TMS protocol for PSCI during the
chronic phase of stroke.

Methods In this prospective study, ten patients with PSCI were enrolled and received high-frequency rTMS on the ipsilesional dorsola-
teral prefrontal cortex (DLPFC) for 10 sessions (5 days per week for 2 weeks). Cognitive and affective abilities were assessed at baseline
and 2 and 14 weeks after rTMS initiation. To investigate the therapeutic mechanism of rTMS, the mRNA levels of pro-inflammatory cytokines
(interleukin (IL)-6, IL-1B, transforming growth factor beta [ TGF-B ], and tumor necrosis factor alpha [ TNF-a ] ) in peripheral blood sam-
ples were quantified using reverse transcription polymerase chain reaction, and cognitive functional magnetic resonance imaging (fMRI) was
conducted at baseline and 14 weeks in two randomly selected patients after rTMS treatment.

Results The scores of several cognitive evaluations, i.e., the Intelligence Quotient (1Q) of Wechsler Adult Intelligence Scale, auditory
verbal learning test (AVLT) , and complex figure copy test (CFT), were increased after completion of the rTMS session. After 3 months,
these improvements were sustained, and scores on the Mini-Mental Status Examination and Montreal Cognitive Assessment ( MoCA) were al-
so increased ( P<0.05). While the Geriatric Depression Scale (GeDS) did not show change among all patients, those with moderate-to-se-
vere depression showed amelioration of the score, with marginal significance. Expression of pro-inflammatory cytokines was decreased imme-
diately after the ten treatment sessions, among which, IL-1B remained at a lower level after 3 months. Furthermore, strong correlations be-
tween the decrease in IL-6 and increments in AVLT (r=0.928) and CFT (r=0.886) were found immediately after the rTMS treatment ( P<
0.05). Follow-up fMRI revealed significant activation in several brain regions, such as the medial frontal lobe, hippocampus, and angular
area.

Conclusions High-frequency rTMS on the ipsilesional DLPFC may exert immediate efficacy on cognition with the anti-inflammatory re-

sponse and changes in brain network in PSCI, lasting at least 3 months.



