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[ Abstract] Objective To investigate the intervention effect of different modes of transcranial magnetic stimulation
(TMS) on patients with post—stroke dysphagia (PSD) using Bayesian network meta—analysis. Methods CNKI, VIP, Wanfang
Data, Chinese Biomedical Literature Database, PubMed, Cochrane Library, Embase, Web of Science, CINAHL and Medline
were searched to collect randomised controlled trials on different modes of TMS of intervention for patients with PSD, with a

timeframe of the search being from database construction to 2023-11-01. Two researchers independently screened the literature,
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extracted information and assessed the risk of literature bias. The experimental group was treated with different modes of TMS
and the control group was treated with conventional treatment of dysphagia (CTD) or sham stimulation. Outcome indicators were
swallowing function indicators [Standardized Swallowing Assessment (SSA) , Fiberoptic Endoscopic Dysphagia Severity Scale
(FEDSS) and Functional Oral Intake Scale (FOIS) scores] , aspiration risk indicators [Penetration—Aspiration Scale (PAS) score|
and adverse reactions. Meta—analysis and Bayesian network meta—analysis were performed using R 4.3.0 software. Results
Twenty-six papers with a sample size of 1 185 cases were finally included, including 634 cases in the control group and 551 cases
in the experimental group. Meta—analysis results showed that SSA score of PSD patients treated with 3 Hz-repetitive transcranial
magnetic stimulation (rTMS) was lower than that of patients treated with CTD, and the SSA score of PSD patients treated with 1
Hz—rTMS, 3 Hz—rTMS, 5 Hz—TMS, 10 Hz—rTMS and intermittent Theta burst stimulation (iTBS) was lower than that of patients
treated with sham stimulation (P < 0.05) . The FEDSS scores of PSD patients treated with 5 Hz—rTMS, 10 Hz—rTMS and iTBS were
lower than those of patients treated with sham stimulation (P < 0.05) . The FOIS scores of PSD patients treated with 3 Hz—rTMS
and 5 Hz—rTMS were higher than those of patients treated with CTD, and the FOIS scores of PSD patients treated with 1 Hz—rTMS
and 1TBS were higher than those of patients treated with sham stimulation (P < 0.05) . The PAS scores of PSD patients treated
with 3 Hz—r'TMS, 5 Hz—rTMS, 10 Hz—rTMS and iTBS were lower than those of patients treated with CTD, and the PAS scores of
PSD patients treated with 1 Hz—rTMS, 5 Hz—rTMS, 10 Hz—rTMS and iTBS were lower than those of patients treated with sham
stimulation (P < 0.05) . The results of Bayesian network meta—analysis showed that the SSA score of patients treated with 3 Hz—
'TMS was lower than that of patients treated with CTD, and the SSA score of patients treated with 3 Hz—rTMS, 5 Hz—rTMS and
iTBS was lower than that of patients treated with sham stimulation (P < 0.05) . The FEDSS score of patients treated with 10 Hz—
r'TMS and iTBS was lower than that of patients treated with sham stimulation (P < 0.05) . The PAS scores of PSD patients treated
with 3 Hz—rTMS, 5 Hz—rTMS, 10 Hz—rTMS and iTBS were lower than those of patients treated with CTD, and the PAS scores of
PSD patients treated with 1 Hz—rTMS, 3 Hz—rTMS, 5 Hz—TMS, 10 Hz—rTMS and iTBS were lower than those of patients treated
with sham stimulation (P < 0.05) . The results of cumulative ranking probability plot analysis showed that the treatment methods of
maximum surface under the cumulative ranking (SUCRA) of SSA, FEDSS and FOIS scores in PSD patients were 3 Hz—rTMS, iTBS
and 3 Hz—rTMS, respectively, and the treatment methods of maximum SUCRA of PAS score was iTBS. Among the 26 literature, 8
literature reported no adverse reactions during the treatment, and 5 literature reported mild adverse reactions. Conclusion 3 Hz-
r'TMS and iTBS may be more effective in improving swallowing function in patients with PSD, and iTBS may be more effective in
reducing swallowing risk in patients with PSD; the adverse reactions of different modes of TMS in the intervention of PSD patients
are less, and the symptoms are mostly mild.
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Figure 1 Literature screening process
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gy 2 _PEEUD LAEaN I WA TEOE s
O owmal wRa wmal ikl s kg
WHEE 2002 10 1010 4850£978  56.60+9.07/57.50 £ 12.87 CTD iTBS/10 Hz-TMS TR G Bz 2 @
ABHED 002 15 15 5927+89% 57.93+8.42 CTD 5 Ha-rTMS SN AC T e 4 0)
AR 2021 12 121213 580£101 557£10.9/57.6+ 11.4/54.6 8.7 L 1 Ho-rTMS/3 Hz-xTMS/S Ha—TMS (A B 2f @
XTI 2020 35 2430 63431101 65.009.93/63.70+10.05 (R iTBS/10 Hz-1TMS 2 e
WHsE ' 2019 20 20 62.50+1327 64.10£12.23 CTD 5 Hz—TMS e 2/ 00
Fm e 2023 52 5251 6877451 68.10:4.00/68.98 £4.23 fEei 1 Hz—TMS/5 Hz—TMS -+ BRI 20 86)
R 2022 41 41 65.11£508 65.02+5.12 CTD 5 Hz-1TMS TR K 4k 56)
ER™ 223 24 25 6104943 5948 +11.97 CTD 5 Hz—+TMS SRR i 2 I 3 D06
FP 202 20 20 51.22+10.65 50.05 + 14.83 CTD 3 Hz-rTMS FR (PN 35 4J 08}
SEF 2020 30 30 61.15+9.05 ol iTBS HMPUERRER 2 086
WFHE™ 2003 20 20 60.05+4.26 61224354 CTD 5 Hz—+TMS BIKEER 1A @
EEE ™0 2002 120 1212 5083673 49.41£6.63/4841+699 Tl 3 Hz—rTMS/5 Hz—TMS FPLE BRI 4 0)
MR 2021 30 30 602+ 1.0 603+ 1.0 CTD 3 Hz—TMS KIGZERTIX 30d 0)
HEMD 2022 21 21 67567 71737 T 5 Hz-1TMS 2/ a6
WEER 2020 15 1314 5773+1578 5623+ 118955211202 {R 1 Hz-rTMS/5 Hz-rTMS PN 21 @
Bsrik 2021 30 30 56.03£7.54 5587797 CID 10 Hz-TMS TEEMIACH e 3 0]
JEED 2021 46 46 63.09£7.26 62.86+6.93 CID 5 Hz—TMS e+ AR 28 )
JlfgE - 2003 20 20 5745:9.13 55.25+5.59 CTD 3 Hz—TMS PN EIGIS 4 00
LM 2014 15 14 625£8.2 50.8+11.8 CTD 1 Hz—1TMS 20 @5
L™ 202 26 3 67735997 67611171 el 5 Hz-1TMS SRR e it ) RO O6)
PARK™ 2013 9 9 68.9+93 737£38 el 5 Hz-1TMS 2 08
RAO™T 202 31 33 659:1142 63421035 eslig iTBS TER A 6§ D2@E
UNLUER ™ 2019 13 15 69311289 67.80+11.88 CTD 1 Hz—1TMS 21 06)
WEN™' 2003 20 18 67.00£843 7011 £6.94 CTD 5 Hz-1TMS e % DG
XIE™ 22 24 0» 675106 648113 iTBS 10 Hz-rTMS SRR A 5 4F 00s
ZHONG™ 2003 43 41 62811149 63.61 £9.67 T 10 Hz-rTMS T+ BRI R 2 280

T UM TREORSE, CNIUERRSS; CTD=% HUAEHEATIET7, iTBS=IA1 8P Thetallt & N RERIE, rTMS=m & 28 iR ; O b g e
flife 3 (SSA) ¥P4F, @M LF 4k S0 Py /s 7 WA B i e T P 22 (FEDSS) 1743, G NIIREMEL D3 (FOIS) 14y, @hBiE 1Rl i %
(PAS) P9, ®FARR

23 MPRERA

. _:. (1) 145 SCHRIRIE T SSATESY, FHorp 11U SCHR Ry U
s [ | BRI 20 Sk S REBFSS . LR SO PIRFBEGE 3 K 7R
SURF N P - | T e, HIERTAEAE, WE3A, (2) 65 CHkiiE
P — _ | TFEDSSPFy, Horsis SCik  RUF Y . 1S STk b = RE ik
7%, WRSFTHE, MR IHAAE, WESB, (3)
woorer: [N | TR T FOISIEAY . Frh6 R SOy SR ITSE . 13
R 4 _ [ B R 1) S R Y e T 127 ML | 797 R s Z NN
st | | 3C, (4) 165 3CHRRGE T PASTESY, Hovh 1455 SCiik XU AIF
= SN USRI TR T

(W O rine W | i’ Tﬁf%‘ﬁ%ﬂf b

B2 g0 A SR (RSG5 : > "
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Table 3 Bayesian network Meta—analysis results of comparison of SSA scores in PSD patients receiving different modes of TMS, CTD, and sham

stimulation treatments

T i CTD R 1 Hz—rTMS 3 Hz—TMS 5 Hz-'TMS 10 Hz—'TMS
TRl —333 (=7.67~047)
1Hz—rTMS  —1.29 (—7.39~4.77) —2.07 (—8.38~3.98)
3HzrTMS =318 (=581~—038)" —6.52 (—10.71~—=2.69)* —4.46 (—1037~148)
SHz—TMS — —1.87 (—439~0.60) =522 (—9.09~—1.84)" =317 (=9.01~263) —1.30(—428~1.83)
10 Hz=TMS — —0.24 ( —5.89~6.08) —3.56 (—7.89~0.86) —1.51 (—887~627) —294(=9.17~275) —1.64 (=7.66~3.71)

iTBS —039 (=521~5.04) =371 (—6.82~—063) *

—1.66 (—841~542) —278 (—8.06~2.08) —148(—6.56~299) —0.15(—4.17~375)

. “FRP<0.05.
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R4 HAFBEIMSIGIFRIPSDIE 5332 CTD | BORIEART 7 AIPSD (4 FEDSSITr LUAL Y Meta B4 SR
Table 4 Meta—analysis results of comparison of FEDSS scores between PSD patients receiving different modes of TMS and PSD patients receiving CTD or

sham stimulation treatments

T SCERE () (%) MD (95%CI ) Pl
5 Hz-rTMS vs CTD 1 —0.52 (—1.20~0.16) 0.133
10 Hz—rTMS vs CTD 1 —0.54 (—1.13~0.05) 0.073
5 Hz—rTMS vs {5l 1 —0.64 (—1.15~—0.13) 0.015
10 Hz—rTMS vs B3 2 60 —0.60 ( —1.13~ —0.08) 0.024
iTBS vs 3% 2 0 —0.85 (—1.17~—0.53) <0.001

RS EZAFRATMSIAIFRIPSDIEH SHESZCTD , FORIEIARY T IPSDEH FEDSSITA3 LAY DL -7 LR Meta 232528 (MD (95%CI)
Table 5 Bayesian network Meta—analysis results of comparison of FEDSS scores in PSD patients receiving different modes of TMS, CTD, and sham

stimulation treatments

Tt CTD (b 5 Hz—rTMS 10 Hz-rTMS
B8 —0.04 (—0.83~0.80)
5 Hz—TMS —0.56 ( —1.33~0.25) —0.52 (—1.28~0.25)
10 Hz—TMS —0.61 (—1.36~0.12) —0.57 (—1.15~—0.06) *  —0.05 (—0.91~0.75)
iTBS —093 (—1.86~0.01) —0.89 (—149~—033)" —038 (—131~0.55) —0.32 (—0.99~0.38)
T "FRP<0.05,
R6 L AFBATMSIRYTIIPSDEHE SHEZCTD . BUIARYT I PSD B E FOISITAr UL Meta s 745

Table 6 Meta—analysis results of comparison of FOIS scores between PSD patients receiving different modes of TMS and PSD patients receiving CTD or sham

stimulation treatments

Tt SCiikgcR: (R F(%) MD (95%CI ) Pl
3 Hz-rTMS vs CTD 1 1.45 (0.68 ~2.22) <0.001
5 Hz-rTMS vs CTD 3 39 0.74 (0.39~1.09) <0.001
1 Hz—rTMS vs {E 313 1 0.58 (0.30~0.86) <0.001
5 Hz—rTMS vs {E33# 1 0.18 (—0.12~0.48) 0.236
iTBS vs 3% 2 82 0.99 (0.10~1.88) 0.030

KT EZAFEATMS, CTD. BOIRYT AYPSDEH FOISITAr LA IUMHT IR Meta b B4 58 (MD (95%CT) )
Table 7 Bayesian network Meta—analysis results of comparison of FOIS scores in PSD patients receiving different modes of TMS, CTD, and sham

stimulation treatments

T CTD Tl 1 Hz—rTMS 3Hz—1TMS 5 Hz—1'TMS
Tl 0.07 (—1.55~1.84)
1 Hz—rTMS 0.51 (—126~2.15) 058 ( —0.87~2.05)
3 Hz—rTMS 145 (—0.14~3.04) 153 (—0.73~3.89) 095 (—1.30~3.32)
5 Hz—rTMS 0.68 (—0.28~1.49) 0.76 (—0.72~2.20) 0.18 (—=1.30~1.62)  0.77 ( —0.97 ~2.65)
iTBS 0.89 (—1.16~2.86) 0.96 (—0.07~2.06) 038 (—1.40~2.23) 056 (—1.96~3.15) 020 (—1.56~2.05)

*8

stimulation treatments

FEZ AN RIREECTMSIR YT FIPSDAR T 545232 CTD . BURIMIA YT I PSD L E PASTT A3 LU A Meta s BT 25

Table 8 Meta—analysis results of comparison of PAS scores between PSD patients receiving different modes of TMS and PSD patients receiving CTD or sham

T SCHRECR () (%) MD (95%CI ) Pl

1 Hz—rTMS vs CTD 2 0 —0.64 (—1.34~0.07) 0.076
3 Hz-rTMS vs CTD 1 —1.00 ( —1.53~ —0.47) <0.001
5 Hz-rTMS vs CTD 4 —1.03 (—1.43~—0.63) <0.001
10 Hz—rTMS vs CTD 2 0 —0.94 (—1.43~—0.44) <0.001

iTBS vs CTD 1 —1.20 ( —2.09~ —0.31) 0.008

1 Hz—rTMS vs {E 33 1 —1.19 (=221 ~—0.17) 0.022
5 Hz—rTMS vs 1Bl 4 60 —1.50 (—=2.19~—0.81) <0.001

10 Hz—rTMS vs {1 1 —1.19 ( —=2.03~ —0.35) 0.006
iTBS vs {55 1 —1.61 (—2.39~ —0.83) <0.001
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Table 9 Bayesian network Meta—analysis results of comparison of PAS scores in PSD patients receiving different modes of TMS, CTD, and sham

stimulation treatments

T it CTD TRl 1 Hz—1TMS 3 Hz—rTMS 5 Hz—rTMS 10 Hz—TMS
Tl —049 (—1.04~0.11)
1 Hz—'TMS —0.65 (—1.36~0.08) —1.13(—=1.92~—030) *
3 Hz—rTMS —1.00 (—1.88~—0.14) "  —149 (—251~—043) " —035 (—1.48~0.76)
5 Hz-1TMS —1.05 (=150~ —056) *  —1.54 (—1.99~—1.00) * —040 (—1.15~037) —0.06 (—1.00~097)
10Hz=TMS —0.78 (—138~—022)"  —127 (—=190~—063)" —0.14 (—1.03~0.73) —022(—125~083) —0.27 (—0.89~043)
iTBS —128(—199~—060)* —1.77 (=245~—1.07) " —0.64 (—1.60~031) —028 (—139~082) —023(—1.00~048) —0.50 (—1.10~0.12)
. “FRP<0.05.
A 1.00; B 1.00
0.75} 0.75
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Figure 4 Cumulative ranking probability map of SSA, FEDSS, FOIS and PAS scores in PSD patients receiving different modes of TMS, CTD and sham

stimulation therapy
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Figure 5 Funnel plot of publication bias of literature reporting SSA score
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