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Abstract

Post-stroke dysphagia is one of the most common and severe complications of stroke, with an inci-
dence of 46.3% in the acute phase and up to 56.9% in the recovery phase. It significantly elevates the
risks of adverse events such as aspiration, malnutrition, and aspiration pneumonia, severely hinder-
ing the rehabilitation process and reducing patients’ quality of life. Repetitive transcranial magnetic
stimulation (rTMS), as a non-invasive neuromodulation technique, can improve swallowing func-
tion by regulating the excitability of the cerebral cortex related to swallowing, but its efficacy is lim-
ited when used alone. In recent years, the combined therapy of rTMS with various interventions has
become a research hotspot in this field. The main combined strategies fall into four categories: rTMS
combined with peripheral neuromuscular stimulation, rTMS combined with conventional rehabili-
tation training and physical therapy, rTMS combined with traditional Chinese medicine character-
istic therapies, and rTMS combined with sensory stimulation therapy. All these protocols achieve en-
hanced therapeutic effects through core mechanisms including central-peripheral synergistic regula-
tion, neuromodulation plus functional reinforcement, and complementary advantages of traditional
Chinese and Western medicine. This paper systematically reviews recent clinical and basic studies,
comprehensively summarizes the mechanisms, clinical efficacy and research progress of different
rTMS combined therapies, systematically evaluates the methodological quality of included studies,
compares the efficacy of different combination regimens based on evidence strength, analyzes the
key limitations of current research, and proposes specific directions for future research, so as to
provide evidence-based references for optimizing clinical rehabilitation protocols and research de-
sign of post-stroke dysphagia.

Keywords

Post-Stroke Dysphagia, Repetitive Transcranial Magnetic Stimulation (rTMS), Combined Therapy,
Neuromodulation, Rehabilitation

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 315

I 2 o e A PR RS i A R RO, A SRR AR 46.3%, TKEIY 56.9%
(1], M5 SEOE FRA R« N 2 8% HUA 5T AL A5 IR, 30 £ I R (R A B i, S B S A
W PR L B SRR ST IE R iaTT - WEGRTT . BRENZR Sh BRITVESS, IR A 5 2 fitis )
BRI R, BREIR YT R 2 Al N T MR B S AR 9T o

2. rTMS B &b A& A RIBGETT

BRI A 7 SO “ X + SRS AR T AR T RE (2], A% rTMS 5 7R I
HAR R Ak, [R]IS S AL A0 J) ) 0 o A R LA 0 e 5 P R

PRIRSE I TUR L, A=A rTMS 155 G5UE B LA A 22 UL PAT i, PT84 i 25 s
TrIAFRRG S B - Wiz zh e, el B e W R b B a6 SIS sh i o, 27T
BECCE IR AR o TKIA (4R R AN BERIBOB 5 rTMS 877, 45 RS B DD RE P B —

DOI: 10.12677/acm.2026.1662287 864 Il A 2= 27 ik


https://doi.org/10.12677/acm.2026.1662287
http://creativecommons.org/licenses/by/4.0/

EEA, R

JTARL 5 T, UESE PR G BRI T S i S A o FE D S ROt HEA R D e R
HZEPRAE[S I (TMS A 2 ERMHRIGATT, KBLREA s B WS, w3 B RKT .

3.rTMS L& R G REING S8 RTT

5 G0 N ZR B BRI TT 2 A W B (R B Al T T B, 5 v TMS BRI PSRl o i 45 + Thagssik”
PAEHET-TI, 3 — B4R R HOR

TERA SRR NI, KIT[6]. R 7155 AR FE 3B, DU v TMS A5 B R & I S 1 s
BHING. SHEWINLESE), GERENTHAF MG, BEFWINAETED . FWULBIE SIREL A B
G RBEZR S [STPEAUN F45 f TMS 51 18 /RAA TFELS &, B FyRsi b s LI iEE, s fTMS 1)
PR EFEVE R, A RGE 7 AR . RS YIEIG T T, S SO s rTMS A A A
MR AEGYT, Al S LT RE IR AL PP - MR BRI, BRAR RS s Wk 45 10] IR 72 0
UESE XU AT ' TMS B A R R RUETT, Rl OB i A U AT e &0 R, E— D858 rTMS 1
M PERCR, RTPEWIHREWIRE . Peng SF[111LA 40 AR AN TN R, KA DhREL LA
(INIRS)FIR HNLHE E(EMG) AR, 8 51 H 5 2 il F I (r TMS ) B & %0 P BH I ZR(CTAR) W0 H 00
WAL R P DX IS R v R 2 BRI AR D e s, &5 SAIESE rTMS B CTAR B AT A 2%
WS WA SC RN B 0 S D Rede etk , RIS PRI T UL RMS B, A IRBEAS R S 52t 1 ot H.
ARF R, A INIRS FEZAUR IR AR HE T SLI0 K9 . Wen SE[12]99N 56 15 25 Hh Ji5 4 R e i £
%, XFTHrTMS RSB A IR Bl TMS . BRAE G 25 =R T 108 RT3 AN BT
W i 15 7 B 5 B 3R (FEDSS) 131E iR B R (PAS) S APEIN Fa bR, 45 REH +TMS 5 H S Il 2k (R
AT F AT e i ] R A AR R T B, B e A R AR S R R R R AR T BRI R, HAX T IO R
eV R,

4.rTMS X EHFEITE

[ A S R i 7 A b s A IR AS (O UL SRR B WG 2, PSR T BAKIHEELE, 5 «TMS I
FISEHL P PR EAN L FESGEFH T RE R RN AR 2 ThRE B .

FERTRIFE R TIET, AREAE(13 0TI ' TMS R G ET 26T, REIERLIIBZ 4 . <, &
rTMS IS AR, B PR D RE VP70 s 23 S [ 141K R RI A B RITL S 5 fTMS 8T ik T2¢
R AR BERG, AINT B AR R, BRI R T AXE R, 5 o TMS hRSCE ML T T
15 TAE[1S] M TR (TMS Z56 5 =473k, AR HERIE S AN AL, HEsm BN, 5 iR
FERRE AN BB 16]\ M/NSESE[17] IR FCSUESE,  FEO ORI AT I 20 4 SO0 R 15 4 WA AR S D e
5 1TMS B REBE— B3 TH R D) e Je e e D RER AR

5. rTMS B & B RIAIT %

JEE R T TR SR A AR S N, (R HER N B U Ie B X, 5 rTMS 1AK%
TERIE R “ &0 - 18307 SUE EIH BN -

AL SE 18] HIBT TR I, BHUERER G rTMS A7 AT I B AR A B P, 8 5 11 5 B A P
FRABURSAE , et AR I SR R, BE A fTMS T B A ik, G 35 PRARR R B 3 B AE[19R ] 1 TMS
BREBRUKRIB i, A BRUK A7 RS R SERIBONEAEH, Bod RS E%, 5 rTMS PRt 4R 5
JREY, B FHIREEr. ERA(20]. MR 1SR m 8  TMS A SR Iy, i sy
PS50, B fr rTMS B ATS, FECGEAT I D RE A RIS, 30 BE R AR B A rh A BRI XU -

DOI: 10.12677/acm.2026.1662287 865 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1662287

SRR

6. REESRE
6.1. LR GS

BUA I PRI FE S 780 IESKE, (' TMS BRE T IRAE A Hh Ja £ WA Rehss B 2 i B AT 3 (IR PR L 3, 7k
BT H— rTMS W7 R — WA EIRTT, B ONLEIFE Tl 2 4 RER, R — 1T
Bty Romisi. Herp, fTMS BREAME 2 LA RN SEBL “ P + SMEEGE " MR, B
oA WLEE 2 s R 5 8 ' TMS RS R SR N Sk S BG T AT R M2 s + DhRgsRie”
RIRSHET T, R ARG AR 22 B 55 75 MR D) BE AR SE B B2 RE 05 v TMS BR G v B 7 i m] SEBIL b P B 7 ik
MIPLSEAN, 5 L8 A WA DI RE I [ He B R s e DU REME s o TMS BR G I SE A BT i T R < Ikt A
-laahiit 7 e BEAIEIAES, SR SR R 5 B ELEE

H BT S AR 2 A% 0 RIR, 120 T IR T ks HEL 53 © B Feicit 2T, 28wk in
ol MR RCT, ShZ 2l KEEARRBEIRRIIT, H2H AR EER, AR
T 10 S Tt O 255 00 O 2 XU s @ T RZTHT,  frTMS IS AR RIS B R T g — e, ARG
TTERTIAL. TR TRBF SR Z Sk kB @ AR Z, A RZMAR
FAvERL R R, REPMAE PG, A rh A AR B, R MRBRAG T AR AT LA A, A
A NHEXS AN FIBR & 75 SR A0 S SR 22 R R OR B @ S5 )R PPN 2 1, 2 B0t F SR A 0 ) E X B R P A
NELLGRER, SREXKWYTRL Disesi)m . ARFMRERNBEINE, HokZZ W45
SEWABIEAR RS IE: © ST RO R, R IO T B PSR A 77 R IRT RGEAT ot Sk
MIELRL, ToiE WA IR K7 5 R IR LR & 77 Sk %

6.2. RFKEAKHSTS A

BT AT SRR LA S0 RIR, ARRWE O R AT BUR BRI, Rz iz R s i, V)
SEHES rTMS Bk GTTVAIN I PRFE AL S AR HELL -

T2 8 %t RCT,  WIRAN [R5 07 AT A2 e S N . RORBE O B = K BL B2
Holsy KFEAS RCT, EIZHE TMS + AGREEINZR. (TMS+ B3, (TMS + ShJE 2 LA 3 i
BRETT R RE S, FINE R yTMS . = Ax gL, B R LT 8 ST G IF
BRI FE R 0 B AL (U T 257 vs BRZAEH) AR AR (RS vs PRI A3 MR B i)™ SRR R AT W0
ot IR NN ARG T RIS, SEENMAE T SRs HEVL AL .

MV (TMS TS ER R, TR AT TR . ARRIPFINE XS ARG TR, REIRER rTMS 1
A LRI s (N vs SBAN vs XU« IR (R vs AR JIBGRIE . ST RECE, R BT AR B A& 1 Tl
AR R 2 AJHE T THRFETMS S5 TREIIZ vs R T vs BREUIZSE T 1TMS),
TERCRT ) ATHE) ARHEAL T TARE , M DR AT I RS BN G — A% o 1)

W2 YRR RN AR, WIS DL . ARORBT FERCKE RN 5 2 A 2
RPN E - Wizt FWNLRE S IR PFAY) . MR 2R bR INIRS. IMRDAHES &, [A]
I EKFEVT I E 6 M UL, BRGS0 BH KIRIhaE . R E. ARFMFRERN
S, RN IR RS T VA e e 2 v S RO Lo IR R 28T, il PR T S A DA S A A 3 5 B 1 52
#.

T REF ST TT, S8 ETT SAE W IR R 5 b B R S 22 e o ARORAIT ST R s T 5 )
REHE, MAGIFZMIERIGR . =5 RCT BRI ARE, JEAF fTMS BE G 5 SRAE SR
SR RS A, N7 S AR R SR A B £ SRR (K LR 3 o

DOI: 10.12677/acm.2026.1662287 866 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1662287

EEA, R

R ITMS SHOREEORERE R, S0 MR TR B T T2 . ARRBIFTTEXS 1 TMS 51

(VR EMR I ZR. IidLE: (BCI). HLgs N B RS 5 AR A T RIT R, IR L
BLE SIRENZRA T FIRS, NEEEE . MEVATER 2R T 5 MR B RS o SR A ) B R T s 42 .

E&WE

WH 4 Sz shyy ikt i & v g IR Ih e M H AR IS RE e T oR
Wi H %= : 2024-SFGG-151.

&5k

(1]

(2]

(3]

[13]

[14]

[15]

[16]

[17]

(18]

A5, kAT, SR, & b ERE ARSI AR R IRAT R A A R[], PR E R S EE R,
2017, 39(12): 937-943.

REXE, XU, £ A, 25 EF - EA 7RG T A A EE 4R PR SO v 26 S A W RS R
WHDhRE . WIHE S LIEA MM, IRRE S TR, 2025, 32(6): 605-609.

ek, MRV, W&Es, 25 800 40 EE 20 U ) ORE & 1 A B LA R A 2 JUL PAD e SR S0t i 2 P i 7 P
T EE B - L m[)]. &REZFIGR S 2E, 2025, 23(9): 811-815.

KT, BEEREE, FWIA, & EEANA RIS A L TR A T X 2 b G I RS T AT, P E A,
2025, 40(6): 344-348.

XN22ER, ARG, W1, EE LRSS & 22 37 RO N A5 AR S A RS RS AR T RS E SR PR R IR R R[],
rF S A 2 g 2k &, 2024, 27(2): 165-169.

gRIT, XK, A, SN A R G R R IRV T I AR TR S A RS I R AT A D] I R
5T, 2024, 32(6): 79-82.

W, ke, XN, 2 20N S 2 R RO A R R R I ZRiA T AR AR S A I R S A MR D R s ).
AR E S |FETT T &, 2024, 8(6): 54-56.

RBEAR, KA, mfE, S5 U S A0 EE 5 2 R B A 1) A SR F Ty it o 26 v J 7 R i i s [ 0. o 1 g
HEEEAE, 2024, 39(7): 1004-1008.

BRI, I, ABkE, S TR 4 RS RO A AR A IR RS VA T I 2 S A R RS R T RO R[], &
RIE 2GR 5H08, 2025, 23(2): 169-171.

PRI, FRMEK, PME, S UM S AT E ARG R R A R R T I A P E R B RS IR R[], R EE
54K, 2024, 21(11): 51-55.

Peng, J., Huang, S., Zhang, W., Chen, K.e., Chen, X., Ding, Q., et al. (2025) Effects of Combined Repetitive Transcranial

Magnetic Stimulation and Chin-Tuck against Resistance Dual Stimulation on Swallowing: An fNIRS and EMG Study. Dys-
phagia, 41, 30-41. https://doi.org/10.1007/s00455-025-10847-x

Wen, X., Yang, Q., Liu, Z., Peng, Y., Wang, J., Liu, X., et al. (2022) The Effect of Repetitive Transcranial Magnetic Stim-
ulation in Synchronization with Effortful Swallowing on Post-Stroke Dysphagia. Dysphagia, 38, 912-922.
https://doi.org/10.1007/s00455-022-10515-4

R, sKIBSE, BT, 5. rTMS BCGIRET RIBST A o 5 A R BEAS T SOW R [T]. DA PG R 256 40 3%, 2024,
33(8): 1081-1085.

H, AEEARA, VFRAER, S AR AR A v TMS ST 2R A S N A IR FE )], TREE S R R,
2023, 14(12): 13-17.
TEE, FE, ZH. EEAMBRRE A =T IRIR T N R S A AT I KO SRR AC[T]. R ARgR AR AR
fi, 2023, 41(9): 72-74.
Flift, A, IR HUR SR EE S LRI A b R A T R XA D RE RS R [J]. SRR %,
2025, 54(8): 1811-1815.
Wi/NSE, D3, e/, 5. ORI & e e 5 22 R R R A A I S S il A o S A R RS R R D],
IbJ524, 2024, 22(1): 179-182.

MR, MR, R4, BREDCS B SRR T i A o 5 7R RS R BT RO R )], KRR 2, 2024,
52(9): 950-953.

DOI: 10.12677/acm.2026.1662287 867 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1662287
https://doi.org/10.1007/s00455-025-10847-x
https://doi.org/10.1007/s00455-022-10515-4

SRR

[19] WE FIm%, SHERYE, 5. @44 MURLRI B A R VKRBT 200t i 2 vh 5 6 MR e A 11 T FTE R [0]. PR 27,
2023, 35(10): 1528-1532.

[20]  FHeA. oy A0 e 52 220 PR R AR 5 Kk i Bk £ i I A P 1 A e S B R CR D] BRI PR E A,
2025, 42(5): 827-829, 833.

211 JARET, RZE, FrEpEy, S 20 R OB A A WA - 18 B I ZRIA T A A R BRSO 2R M 0], BASE
FBE 2%, 2022, 34(2): 165-166, 209.

DOI: 10.12677/acm.2026.1662287 868 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1662287

	重复经颅磁刺激联合疗法在脑卒中后吞咽障碍康复中应用的研究进展
	摘  要
	关键词
	Research Progress on the Application of Repetitive Transcranial Magnetic Stimulation Combined Therapy in the Rehabilitation of Dysphagia after Stroke
	Abstract
	Keywords
	1. 引言
	2. rTMS联合外周神经肌肉刺激治疗
	3. rTMS联合传统康复训练与物理治疗
	4. rTMS联合中医特色疗法
	5. rTMS联合感觉刺激疗法
	6. 总结与展望
	6.1. 核心研究结论
	6.2. 未来具体研究方向

	基金项目
	参考文献

