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Abstract

Objective: To investigate the effect of high-frequency repetitive transcranial magnetic stimulation com-
bined with acupuncture on patients with post-stroke cognitive impairment. Methods: Thirty patients
with post-stroke cognitive impairment in our hospital were enrolled and randomly divided into a con-
trol group and a combination group using a random number table, with 15 patients in each group. The
control group received acupuncture therapy, while the combination group received high-frequency re-
petitive transcranial magnetic stimulation (HF-rTMS) combined with acupuncture. Both groups were
given routine comprehensive rehabilitation training. Results: There were no significant differences
in MoCA scores, MMSE scores, MBI scores, or cognitive test tool scores between the two groups be-
fore treatment (P > 0.05). After treatment, the MoCA scores, MMSE scores, and MBI scores in both
groups were improved compared with those before treatment (P < 0.05), and the cognitive test tool
scores were decreased compared with those before treatment (P < 0.05). Moreover, the improve-
ments in MoCA scores, MMSE scores, MBI scores, and cognitive test tool scores in the combination
group were significantly more notable than those in the control group after treatment. Conclusion:
High-frequency repetitive transcranial magnetic stimulation combined with acupuncture can effec-
tively improve cognitive function and activities of daily living in the rehabilitation of patients with
post-stroke cognitive impairment.
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1. 518

I 2 P — o S P T T, IR R PR LR G PR SR SRt IR, S8 4 2 R e I s 217 11
AR ERINGE, B 51K — RPN E T REFEAT[1]. M2 A2 2Bk N S EOE T SRR I £ E R R 2
—[2], EERWE AR FRAL. AN FREEE ) DhRERERS, WONRIDIRERERS . 23 DIRERERG . SR
WA Ty fie B0 BRI R RS | e 28 1P 2 AR B ATIAT 45 o 2% rh J5 W\ KB4 (Post-Stroke Cognitive Impairment, PSCI)
FR) AR 0 20931 80% [3], £ I 1/3 (25 th a7 AFAE N FIBEAS I N . R ZHER A RS R B
FEHRBEEARE A, 45 KEE R T E A G ALG LR [4]. PSCl BB TERAT /1. 181201 tF D
R 1B T DR B 7 1A) BN T RE S5 22 77 THT H AN [F) R 2 () Th RERRRG [5] - J5 41, PSCI PR AR e B
= R TR S IR ZAL, FBURE AL R, IR . BT, IGARX PSCI &3 Mo
WA IR TT 77 %8, IR Pl 32 B34 T PHUE B D A D et — 2 R %, A B Ho N F RSP D34
SR A H B AT e

4 22 TR ) 1 (repetitive Transcranial Magnetic Stimulation, rTMS) & — R R N 224 T 61 ) fisi
WA, PRI A ) Bk i i 37 2 1 PR, ARG R J2 R e DXl A SN FL, AT U T h 22 0 X
PRI & IhRE, DL S @] 3R [6]. b, Al E B & MG R B (HF-rTMS) /& 55 & A% 1)
rTMS, HARENZ4EME, 5EMAHEEARME, TMS EHEFATI, WA ZONBHEYL, Hifn %
FARIFKAE: H4WRITAHLL, HA R MR AR B EER, FERWVEE M. ka2, K
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Z A FATGME . ATAER, BEE HF-rTMS SR AN 528 ST S ERN, A KRBT FUR Y], HF-rTMS @it
AL i SR A M R AE e MO DX, T 0 e 2 SORE B B K AR i s » (R BEMP 22 Th 1B R, #E I 3% PSCI
BN EE -

HRAF NP EREIRIT A0, BL “a 520t N Bie sk, e NARRE & 7L AR THE A
o SEOVRIMLRAT, BIFH-PET, BEMERIEORBIA I H . AEN—FER TR P EITE, 5406
JTAEE, SR B &2 e, M, AR EBNERMRKRRZFRA7]. EFR, REMRKRE ULV 77 idkxt
PSCIHYT R, Al oG B N FI DI RERT H 5 G shaE /1, © Z M T ImR[8].

BLOA B TR X 2GR AT Ry TR AR AR 25 IR 7 6 A b R A R RS (4 (S AT IR T, TP AL
RGP IR . DIAERT PSCI B FE i B I8 $ 11k 4 1 AR 5 U004ty PRI A X AN A4 4k
HHETT[9]o ASHTIUE AEBE— PRI P EL 5 28 PR R ORK & B 9 12k R 200 A P S A58 X A R ik
FOU A v JE RS IR S8 AT HE— VP, DUOR A R R DA RN ERS (1 2 4R ittt — 2 Wi AR )7 14 -

2. ERE A
2.1. fRBIl—RRFEE

AR FIE R LB ARL R 5 — B BBt R B R} 2025 4= 7 A% 2025 4 12 A IkiA[ 30 %1 PSCI
B, R E BN B T R BENL ) ekt RZE (15 ) FIEE A2 (15 B), 23590 F LA 7 A HE-rTMS B4
Ry TG NELEERE A R . AR 2R 25— M B PR B e FE 2 Rt (fe
S PJ2026-01-108).

2.2. PNFRAE

O F#E >18 A% @ Zfa 5Ktk A8 (Mini-Mental State Examination, MMSE) 7 2% 45 5 A %1
FEAS(MMSE P48 <27 43); ® £:3kfil MRI 8% CT f &2 A @ REE (R E il mBEaSE L 5K
1 2021) , FFE PSCliZWibr#E[10]; ©® AEdriRiERE

2.3. HERRARE

© FETMS BT RIE; @ BHEANFIRERG . WUW SN L @ A AT RAGERC &0
TR E; @ GIFHM™ERGRN; © FAAEREIRER. PHAESLEES IS © AHRIAR
RN @ B AR IR AT RET-IRBT FOITIEIT RO I 251

3. FHs*E
3.1. ZERERTT

Xt HEZEL AR & 4188 3 DU 25 B LR & B IRTTY , B Z5WiaT T LENAYT . MRS, 4
ST RN AR AT R, P ORI . MR BRI, ARE B Sl MR T (i 2
), PSRRI, B IRESEXPIEIR T AP ROERIR BRI B R B O BURES, JE
VA SR TT A B AT OB SCR, WRIESLE L, M BE RIS, AT ikE:
T B E BN 6T ARIRT . FSIEEWIIREUIZR. PEZhREINZR. INKITIREIZR. i S B A4
ERENZRSE. o, INFIDIREVIZR th e Bl i RE R IA YT TR — 3 —Jr sRskeite, 2R A et
BRI B ERAESS | CIZ B B2 ATE SRR . BT DIRE RS I Ay K HEE . tHE
i B SR AR K E [ T3 S T e TR YIRS 2 ST T, AR (B R 1 DULZ AP - T+ AR BRI 25 1A X
FEo BERNZRIACOY 10 7080, BFH 1k, & 5K, EEIIZR 2 . IraNmIger A g e, Sk
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ARFEIN 19 222U 52 4 (RHF — B, LA BRBERA T O BT, HEI A TR A R R B T4 SR
N VIR 22 6 BE A 607 S

3.2. FMaTT

SRR 5w I sE & R IG YT SEhE LI ATAT Roor ik BFRITIERCKER: By VIR, Xt B
By Bk R=HL KBRS AR S BRI E RS T R RS 4 2 U A IR SO . B2 B
Wk 5 IA 2 A8 220X, HA T2 BRI 7S 2 2 UMM ST R, Moer DU, BA %
BRI R, WK TR RS RORSEAE: Kt 2D IR 5 BR4Ek 2 A8 220X, AT i X
. EAELH: BB BIK, AT ISV R EEONE B S AT AT AL,
Miss s NN DPEREN, nANEIEEE. HEEN; S48 SRR, BES%. EE
F, ATAREITES . SHIALHE . AN RS, &L PSCI 2 B fO A% O WL 11] [12]. WE kB iilhe, HX
AR BB, Foor B EE U JEERAL, S PRIE B 0 — IR M TC B BT R BT, HOR B 7597 K
BEJaHEEr, BEF 20ming H 2 =R KR =HIR TEORE TR R, BN 10~15min. BERIGIT 1
W, EERIT 2 . B RITIE R E AN A R EEAE AT

A 4 s A0 IS A R VAT 3Rl L AT W A R SRR A AT I A R T IR R A IR A
5T 4 PR AOSE DU B 2 1) MagTDA0 BY 5 (R BN . 7E2fE . %M. IR RS B A s,
P «8” AR, BT 2125 B (Resting Motor Threshold, RMT) 52 . WE B B AR L,
TREF BN IR, REEE G S 3BE 2, 8 E BR A 10~20 A REMENTE, &EE3IER
Fi.fi2.(Motor Evoked Potential, MEP)£ AR, i & 72 MW HIZ 3l J2 J2 (ML X)X AR R B IX, K A AR i34k
Bl S5 70 ML XSk ARV 90 FEAMINE, & RIg3lRER € CATE 10 MELLRIET 2/AE 5 MEK
MEP >50 pV 1R FIBERAE . B M ATA 2 AU X g rTMS JISGHAL, IRy 10 Hz, I8
R 80%ish I B B ME, WU (] 0.5's, (AR 5 s MM 1 ¥k BEXKIAITIS A 20 min, YRIT A N
5 JRITAMN 2 . (RS, FEEENEFH AT T IRRES NS EG A BR L
I R 220 B BRI R — A Tk B TR AT

4. FERIERR

ZME TN A R A IR RTRARYT 2 JA R SRR HTEfS (Montreal Cognitive Assessment,
MoCA)E 3R, i Z A& ek &4 7 (Mini-Mental State Examination, MMSE) &%, ¢ K Barthel $5%%(Modified
Barthel Index, MBI) &2 LA AA KNI T2 1773 o LA B AN Rl sl R 35 v P 44 B 52 1% AR B ST v A
DR VE 7 25 R B B -

4.1. IANFIThREVEM

MoCA &R AL A A BIE T RIPATIIRE . 4. 1812, HE. 85 R B EMZFE M 1155
TN . AT ZHEERA L 12 R, EE RPN 1 5. #7030 47, 26 7rLh FNIER .

MMSE &Rl N A E 30 AN ial @, rTH TR, g m ). 1271 itrEeET) . WEERE
[EIZRE ST CARZHI B AR 20 IRE T INFNDh RS 5 1B % HHE 73 HI5E » W60 8 30 43, 27 43 B EIEH
[13].

4.2. BEEREIEG

MBI 2R IFAl A BB 10 ANJ7H: RME. AMEFSH] B Il iR R - BifeRg . AT, AR
ERRERR. Yk, W20 100 2r, 23 B e A N SRAL AR T RE DGR .
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4.3. WHMIR TR¥S5

BT RS K3 THA JavaScript 68 T —#k &R “INHINR” FIRUE/MER, ZEFaS il
R R 77 N YA SO NN R e Y s M@ =Y Wk SR ) A N 1IN RN T N 8| N e e X S W
52N 1) S FH iR 4 55t (Coordinated Universal Time, UTC) LAZZFKS B0 5%, B AR5 I X T s i ff A0
ATt fERTHRRTFELZTE S Y, SHATERBED 10 1K, 5% TR i fd Bg . BIIELL
BENLIAIRG I, H N —REBSES5E fdm—KEHEILHI . XM BEEAS 5T ZREGE
BURITEAE T R BN, W SE HERR RO VPG I S B BE 7. FE 0 AN BB - s 2 TR st T, il
Wyt B v B (Simple Reaction Time, SRT).

4.4. GIEFESH

KF SPSS Guil#f4(27.0 MRA)BHATHAE AL FL 5 73 M . ELR R UIIH + b ERIR, IRNIES S
AR S B2 N LLBCR FH B REAR t A5G, IR LR SRR A A6 . AR IEZS 43 A7 IR 8240 &
K2 - BR BRSSO 73 Lo RoR, R AR 5 R 50 B 2R A JRORS A R 2 A S0 = 04T
I HEE . KK EN o = 0.05, P<0.05 NZEFAEHS 5 L.

5. &R
5.1. FAEEELHRELE

ARWFFILIIN T 30 4483, M IRAMBA XA 16 4 83 . WHRLHIEFT RIF. MEhl, F6,
BMI #5855 LA R 2 B4 IRE AL PR AL 18] TG s 35 22 57 (5 1)

Table 1. Comparison of baseline data between the two groups
2 1. PMABEELERER

BeadH, N=15 XHHRZH, N=15 P{H
sl 1.000
5 10 (66.7) 10 (66.7)
7 5(33.3) 5(33.3)
FER(X +s, &) 57.53 + 8.07 56.07 + 10.75 0.676
Bt
o I 13 (86.7) 15 (100) 0.483
B SR I 9 (60.0) 8 (53.3) 1.000
o Hig I 5 (33.3) 7 (46.7) 0.710
BMI 53 2312 +1.92 23.90 + 1.58 0.232
i 2 6 7Y 0.450
i 15 3t 8 (53.3) 11 (73.3)
it if 7 (46.7) 4 (26.7)
WRE(X £s, K) 59.80 + 19.95 56.87 + 22.66 0.710
5.2. AEBENAINGE. HEEBESIMEER
X R A& AR VR ITRIY MOoCA &% MMSE &%, LUK MBI fBEERIF LR EE R, WA

BT SR KR RVE S BT T, HIRG ALI0T 5 PR 2w T IR AL (R 2).
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Table 2. Comparison of MMSE and MoCA scores between the two groups before and after treatment
% 2. WABERTTHIFE MMSE. MoCA 14 B

Beérdl, N=15 X4, N=15 P{H
MoCA ¥4
Epagill 13.80 +3.28 13.87 +2.85 0.953
BT R 20.53 £ 2.67 18.07 £ 2.34 0.012
P 1 <0.001 <0.001
MMSE 4>
YBITHT 18.87 +2.07 19.07 £3.39 0.847
RIT)E 25.33+1.23 23.27 +2.58 0.009
P1H <0.001 <0.001
MBI ¥4
WRITHT 49.93 +14.30 49.40 + 14.81 0.921
RIT)E 73.47 +11.48 64.00 + 13.37 0.047
P1H <0.001 <0.001

5.3. AR F NI TRIFSRIELE

WBITHT, WALRF IR T B, ZR LS E (P > 0.05), BEHATHM: B7E,
PR R BRI T BV S BOR YT T B PR, IS AP BB T IEA, ER BRI ¥E
X (P<0.05)., W# 3.

Table 3. Comparison of cognitive test tool scores between the two groups before and after treatment

3. MABRZRTAE AN TRIFS LR

A, N=15 WHEA, N=15 P1H
PEIAR TR 4y
IRITHET 1677.11 + 419.15 1684.48 + 471.26 0.964
BIT R 1068.01 + 243.65 1403.57 + 335.01 0.004
P1H <0.001 <0.001

5.4. ZEMIEMN

P B EVRIT A, INBEEH PR 2 AL BB AT MRS S AR Rk &, HaLAE%Z, A
TR G T UBMNRIK BJG I, AW ES6IT . i BRI T R A B %0, ek, =k
AR -
6. it

ZEA N FN RS AN I SR AR AR R . SRR, IE T E R R R R SUR A B AR RE[14].
PSCI (1A 2895 B A= BRATL ) 9 AS BB, RT RE A2 Ao 3 2L 2R e it 5 | RS Ao S S50 IR B[ 15], i 25 v i A 42 3 o 7=
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A BAR B S HE[16], DI RE M 28 FRER S 0 . A BTA B I s AU VE R A 2R L DTAR . tau B BE IR AL
[17] 58 18 B R 25 LIS AR 4 SNE[18] o 026 Hh 5| S (1) 5 AA M40 3 AT DASKT Jo e 1 450 35 305 LA AR R K i )y
FEAETIZ BIEENR o ARIEFE I, PSCI B R Sy A o 10 [ R i AR Jz Joi 5 71 ol 1) D g i e sk 2 [19],
LT 28 AN (0] — B i 0 4% Dy e RS2 42 [20], A3 K~ BR 32 451 i) PSCI FE I g =4 i 4] 2 A T3
W B 5 S BRIA) D) e 42 PR [21], X EEHR S PSCI R A K. PSCI H HTVRIT 1) F 22 H 1) /2 42 B & A K
BRERS Rk, 2 v H W 2BV 66 0 BB BUIR ARG YT PSCI AR 5 32 35 B P b 4 i I8 S B TR 2R 5 8 9% g
AR R MHSCENAZAY), KRG REFAMBEE ISR H RN O 825 PR AT R, feft
ARG TS i . (E A2 HATIRIT 7 RAGER RS, R Z . IR g s AdE SRR, iz 8
EE . B, ILFRRR G HRE B R E . SR TT i, InReE PSCI FIEIR .

rTMS AER—FpICIR o B 2 A I ] 42 Jo) S ph 22 TS sh AR 2 R HOR,  Beig il e a1 T K
FEJZ, TR O A M S R A T BB, AT AR B T RS MR YR YT . rTMS IAE LA
P BT B R 5 IX, 38 I 15T SR P I R 5 i (Long- Term Potentiation, LTP) 5 K #2401 (Long-
Term Depression, LTD)RUN,  SEILES AN B AL #6455, S R = AR e AR B AR AL S i [22],  AEX Flifi]
FAVE T R SR L AR AN [B) S S H08 N, = rTMS CARIE WL R 0RT 57 18 o 2600 K fii B2 Joi
26 EVE[23] AR B 2 A HE S AMU AT A B = B M AR R = FHHE R B J2 46 X I, T [X
P A TAE AT 5 A A2 4 AR A T . e 075 #MU HT 45 (Dorsal Lateral Prefrontal Cortex, DLPFC)J2 H
JHHAT N 45 (Central Executive Network, CEN)FIZSEETT /i, 5 TARILIZ. RIS Io AL R 5 =0l
HDIReE VIR [24] . A st 55 R, rTMS BE T N GABA fe. B 2R Re A H 2R A ph 208
RGMFRIE, KIATTL OIS i nT ¥ 1 [25] [26]. Cha B 25 \[2710F 78 K BLERE rTMS 534 Al A
MU B IR, ] AR P A SE AR A T IL-8+ IL-6. TNF-a fO7KF, #0H) M1 /MK R AR AL,
BB AR IR N -0 KO, ThEr IL-10 R EE, RIEBTRIEA .

HERHEIRIAH, PSCI FIRAETEEEEE. RIEARMA . HARMEN 0TS RN, X
R FEONA T REZ P H B . RN R OTITFE, ENRIBERSEIT RS EEAE 28],
IR E AL, AT BIIR TR RS TE AR . ANEFIEBEZ 2 NI R I ES A E . AN 5 3
R, NINHITIRER B e Bl AR/ AL, Eax VUM KB 2, AT B 7 i 3 A=
At BB IE SRR 2% R S HAMNE RIEE A, KBEAMERE A, A ERZAE; 668 =1
ACYHARL . 1X—RC X T7 AR 1 I S i A S5 G AR A HER A R AL TT IR, 5 PSCI 'E R
A, BRI AR s 325 . B RIGTT PSCI IMEFNLELZ — N2 2R, 2N, SISEAME
IR 2% o B Y T A LRI T . O I LR L (R 2 T I L YR A S S NS 2 Sk I
P ERENFISGEAE A - A0 FRR, Sl e = B CnT BN 4ERF R i 45 49 (1) & 2 1 (PSD-95) IR IA , $2 1
LTP /K, T2 id o sl 2 AR RE T8, S am R A T 28 1%, el A kN D Rebsr[29]. A sh Wt Sk B,
BFR VTG NIRESEARRA . B D RSN AZRERS,  HESN /N 5T 4H g MR 28 S AU (a1 b 8 R AW 4k,
PR R AL 25 5 A 2 SRE A S B, PRARAE R A1 IL-18+ 1IL-6 /K°F, FhmBi R A+ IL-4. IL-10
JKF[30].

HF-rTMS 54H 257G R, TG PSCI, HAWMFMEM . HE-rTMS i s s il ik
BRI R 2, POE AT E T e N S A v B, AT RE R R B AR T AR RITE
I I i L BN ) 2 A 2 S5, 2R T G R SR e e 1Y) EE A R At o A PR IR SCREAIE
WA EE, WIEWEIER, Gt (EdtiThReMME R . AT 7 RIFROE R AE AL, T BT IH
P44 18 2 LR B AR R
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KT R, PFAEFT MoCA B3R, MMSE =R M MBI FR =R 167 5V B86 7 /i

BB, I T APE BBOG T T PR, 3R B0 B — 4 RITIE, B2 HF-rTMS BRE 3T RIT1%,
B REE AR REE . X — S5 R GEREDT S48 — 2, IESE T EFRITIEAE PSCI R IRT T IIAH Rtk
I Bt P RAIE T HF-rTMS {ER eI IEEoR, BREHRITIL, Xt PSCI B H INRIZhREK R A 12
SR AR AT o

7.

8 ot

i =

FEAR R REEIRTT B2 Ja IR RS (8 e I R 2 PR R R & B T A RS R

e S HFEEEGES), HZethRir.
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