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Efficacy of Repetitive Transcranial Magnetic Stimulation on Post-Stroke Dysphagia: A Me-
ta—analysis YU Man-hua', LI Jun-wen™, YE Zi-xiang', TONG Yu-hao', LIU Xiao-ying”. 1. Chengdu Universi-
ty of TCM, Chengdu 610075, China; 2. a. Department of Nursing, b. Depertment of Neurology, Chengdu First
People ’s Hospital, Chengdu 610041, China

Abstract Objective: A Meta-analysis was conducted to investigate the effect of repetitive transcranial magnet-
ic stimulation (rTMS) on post-stroke dysphagia (PSD), with different frequencies and stimulation locations, and
on the improvement of swallowing-related quality of life. Methods: Multiple electronic databases were
searched for randomized controlled trials which met the included standards. Cochrane handbook 5.1.0 and Rev-
Man 5.3 software were separately used for the quality evaluation and Meta-analysis. Results: A total of 17 arti-
cles with 629 patients were included. The results had shown that rTMS could more effectively improve PSD
than that of the conventional swallowing therapy in convalescent stage (P<<0.05), high-frequency rTMS on bilat-
eral sides or unaffected side and low-frequency rTMS on unaffected side could effectively improve PSD (P<
0.05). And rTMS had no significant effect on improving the swallowing-related quality of life in the patients
with PSD (P>0.05). Conclusion: In convalescent stage, high-frequency rTMS on bilateral sides or unaffected
side and low-frequency rTMS on unaffected side could effectively improve PSD, but there was no significant im-
provement in the swallowing-related quality of life in PSD patients.

Key words dysphagia; repetitive transcranial magnetic stimulation; stroke; Meta- analysis
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32 B AR 22 SR, B H AT RY PSD R ROCR IF A B
A HA 28 G ] (repetitive transcranial magnetic
stimulation, rTMS ) J2 it 1=t 22 fit 4 3] 33 5 5 W AH 5C
189 R i B Jo XM Ay PR R IR ST PSD R A WA B A2 37 ¢
AR, I3 w0 (> 1 Hz) MRS (<1 Hz)2 Ff o AR SCHR
TIAN A48 1 rTMS A [R] A5 6 AN [+] 4338 PSD (1Y
FPRC, LA S ' TMS X6 i3 J8 3 A WA DG 2B 1% JoT £ 1Y) 5%
i), Al AR 4R HE 2%

BRERAE

L1 ek Kk

o B e h BN T 07 e h E AR R
CHk . Pubmed . Cochrane library, EMbase., 1 SC#5 %
T 28 R R L A T I R A 5 0 SRS & ]
transcranial magnetic  stimulation, cerebrovascular
disorders .deglutition disorders. 52 [A] : 2% = 2020
ET7H IR TRRD RRIRNSE IR,
1.2 tANA AT

W AFRE : DT rTMS JA97 PSD Y BEALXT HR K
% (randomized controlled trial, RCT) . @4FE#d =18 %,
b A 22 fil CT 5 MRIAf12 . T FdK it - % 21 R
AR AT (B 2 O R/ FRZS WG YT + 4
MY 25 ), ke 20 7 0) B2 LAl LR rTMS

HEBR AR : QR Mk A= g 5 Y PSD, @EX
K, @FERCT. DWFFEX G IE AT 599 A br
. GOrTMSIRIT SEAUR AR ik H . ©%
JRAEPRERR
1.3 #Fr3E4R

FE LSRR A - B 5 - 1R W i & (penetration
aspiration scale, PAS) , B & — BE AR MH P43, 75 W i i 43
2% (dysphagia grade, DG) , UJ R E & 1 #t & & &
(functional oral intake scale, FOIS) , 75 M AH G A 1% it &

Subtotal (95% CI) 89 83 50.1%
Heterogeneity: Tau*= 0.30; Chi*=9.14, df=6 (P=0.17); F= 34%
Test for overall effect: Z=1.19 (P = 0.24)

-0.43[-1.14,0.28]

Total (95% Cl) 154 151 100.0% -0.85[-1.31,-0.39]

(the swallowing-related quality of life, SWAL-QOL) [71]
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Mean Difference
V. Random. 95% CI

1 : Park(a)-JA ¥ 2 J& , Park(b)-
IRYT 4 iR IR (a)-5 Hz IRYT, 5k
R (b)-1 HzIRYT , Park(al)-XWANIA
J7 & , Park(a2)- W AN ¥4 J7 3 A,
Park(b1)- Il V& 7 )5 , Park(b2)- &
& 97 3 A, Unlier(a)- 1697 )&
Unliier(b)-7697 3 A , Unliier(c)-iG 77
6 1, 5548 (a)- WNIAYT , %545 (b)- iR
by
1 kA I r TMS J6397 PSD

I PAS TN LLAR

Heterogeneity: Tau®= 0.19; Chi*=16.07, df=11 (P = 0.14); F= 32%

Experimental Control Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV. Random.95% Cl
111 ERSPERIT +TOT
Park(a)2013 -1.62 218 g9 -028 211 9  48% -1.34[-3.32,064]
Park(h)2013 -2.32 216 9 -033 213 9 46% -1.99[-3.97,-0.01] -
k¥R (2)2020 -25 179 14 -1 083 15 11.7% -1.50[-2.55,-0.45] —
k¥R (0)2020 -223 11 13 -1 093 15 16.3% -1.23[1.99,-0.47] =
EXBRIE2019 -27 173 20 -185 137 20 128% -0.85[1.82,0.12) = |
Subtotal (95% CI) 65 68 49.9% -1.24[-1.73,-0.76] L 2
Heterogeneity: Tau?= 0.00; Chi*=1.42, df= 4 (P =0.84); F=0%
Test for overall effect: Z=5.01 (P < 0.00001)
1.1.2 (Bl + TOTERTDT
Park(a1)2016 -294 224 11 -0.79 091 " 7.7% -215[-3.58,-0.72) ——
Park(a2)2016 -4.02 286 11 -284 1.41 " 50% -1.08[-2.96,0.80] |
Park(b1)2016 -099 087 11 -0.79 091 11 16.6% -0.20[-0.94,0.54] =
Park(h2)2016 -219 24 11 -294 141 1 6.2% 0.75[-0.89, 2.39] ]
Unliier(a)2019 -287 253 15 -2.38 251 13 51% -0.49[-2.36,1.38) ]
Unliier(b)2019 -3.34 276 15 -3.46 246 13 48% 0.12[1.81,2.05) I—
Unliier(c)2019 -3.27 281 15 -3.53 251 13 46% 0.26[-1.71,2.23] I
£iE(a)2019 -265 087 20 -0.65 1.01 20 00% -2.00[2.58,-1.42)
21iE(h)2019 -16 076 20 -0.65 1.01 20 0.0% -0.95[1.50,-0.40]
>
L 4
2

Test for overall effect: Z= 3.60 (P = 0.0003)
Test for subaroun differences: Chi*= 3.44. df=1 (P = 0.06). F=70.9%

4 2 4
Favours [experimental] Favours [control]
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B4t 7R rTMS fi 25 58 5 e 1 — BB 1T 43 (o i
L AT BB ) [ SMD=1.18, 95%CI1(0.90,1.47), P<
0.05, P=0%, WLI¥ 2],

JE e (R > 61 ) « 99 AR 33 RCT! " I[A]
WAL THAFNNA TEIE S LinE" A TMS 5
A PAS TEAMIE T X AL (P<<0.05) , i A fR IR &5
H1 CHENG %5 "9A Jy rTMS *f i 15 — BB IE43 Fil e 257
R ek 55 6 B2 TEIH B 22001 (P>0.05) .
222 RFERRITSEC WG 40 S f RCT! 02,
Horpr 3R R PEAS RN AN TEE A I RT2
T RCT" ) Meta 285 J 4 7R = J00O0UI + TMS A7 $2 5
PAS i F Xf BE2H [ SMD=—1.95, 95% CI(—2.47,— 1.43),
P<0.05, F=0%, WLI&3],

R g0 5 B RCTU192529 Herr | IO

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean _ SD Total Mean SD Total Weight IV, Random. 95% Cl IV, Random, 95% CI
28(2)2017 463 076 14 35 075 28 339%  1.13[0.64,1.62) —=—
2812017 49 079 14 35 075 28 321%  1.40[0.90,1.90] —a—
IS5 (2)2019 467 087 15 334 088 15 182%  1.33[0.67,1.99) —
IE5EE (0)2019 403 109 15 334 088 15 159%  0.69[-0.02 1.40] ——
Total (95% Cl) 58 86 100.0%  1.18[0.90, 1.47] L 2
Heterogeneity: Tau?= 0.00; Chi*= 2.82, df = 3 (P = 0.42); F= 0% t t t

Test for overall effect: Z= 8.21 (P < 0.00001)
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. 252 ()-3 HzIRYT, R R2(b)-1 HzIRYT , D555 (a)-XUATT , I 3555 (b)- - Gy
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Experimental Control Mean Difference Mean Difference
Study or Su Mean SD Total Mean SD Total Weight IV. Random. 95% CI IV, Random, 95% CI
Park{a1)2016 -2.94 224 11 -0.79 0.91 11 13.2% -215[-3.58,-0.72]
Park(a2)2016 -402 286 11 -2.94 1.41 11 76% -1.08[-2.96,0.80] [
£{F(2)2019 -265 087 20 -0.65 1.01 20 79.2% -2.00[-2.58,-1.42] .
Total (95% CI) 42 42 100.0% -1.95[-2.47,-1.43] S
Heterogeneity: Tau® = 0.00; Chi*= 0.92, df= 2 (P = 0.63); F= 0% ] L) 1 !
Test for overall effect: Z=7.35 (P < 0.00001) Favours [[TMS+ &S EIE:EsT] Favours [EEIRAST)

HalJRYT NG, a2-3077 3 A

3 mAn rTMS 553 BEZHI6 YT PSD RS TAL EL R

Experimental Control

Mean Difference

Study or Subgroup Mean _ SD_Total Mean SD Total Weight IV. Random. 95% Cl

Mean Difference
IV, Random, 95% Cl

2018 095 076 20 045 075 20 69.7%  0.50[0.03,0.97]

IEIE%(1)2019 403 109 15 334 088 15 303%  0.69[0.021.40]

Total (95% CI) 35 35 100.0%  0.56 [0.17,0.95] A 4
Heterogeneity: Tau?= 0.00; Chi= 0.18, df= 1 (P = 0.68); "= 0% " R 0 f H

Test for overall effect: Z= 2.80 (P = 0.005)

Favours [EMEE:EST]

L4 PG TMS Y57 PSD HIBE RIS LA

2
Favours [ITMS + &GRS

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean _ SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Park(h1)2016 -0.99 0.87 11 -079 0.9 11 81.0% -0.20[-0.94,0.54]
Park(h2)2016 -219 24 11 -294 1.41 11 19.0% 0.75[-0.89, 2.39]
£iFh)2019 -1.6 0.76 20 -065 1.01 20 0.0% -0.95[1.50,-0.40]
Total (95% ClI) 22 22 100.0% -0.02[-0.75,0.71]

Heterogeneity: Tau*= 0.03; Chi*=1.06, df=1 (P = 0.30); F=6%
Test for overall effect: Z= 0.05 (P = 0.96)
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Experimental Control Mean Difference Mean Difference

Study or Subgrou Mean SD Total Mean SD Total Weight IV. Random.95% Cl IV. Random, 95% CI
2.4.1 ZHABERY
Park(a)2013 -1.62 218 9 -0.28 211 9 51% -1.34[3.32,064] _ Na V4N
Park(h)2013 232 216 9 -033 213 9 51% -1.99[-3.97,-0.01] £ : Park(a)- iid
SkhfR(2)2020 -25 1.79 14 -1 093 15 18.1% -1.50[2.55,-0.45] e N N
EXBRIE2019 -27 173 20 -1.85 1.37 20 21.3% -0.85[1.82,012] S JJTT 2 JEJ ’ Park(b)' {D
Subtotal (95% CI) 52 53 49.5% -1.25[1.89,-0.62] > , e "
Heterogeneity: Tau?= 0.00; Chi*= 1.42, df = 3 (P = 0.70); F= 0% Tr4 T, Unlier(a)-f
Test for overall effect: Z= 3.88 (P = 0.0001 ..

( ) J7 J5 , Unliler(b)- &
242 (G . .
Unliier(2)2019 -287 253 15 -238 251 13 57% -0.49[-2.35,1.39 e e J¥3H, Unlﬁer(c)-‘{ﬁ
Unliier(h)2019 -3.34 276 15 -3.46 2.46 13 53% 0.12[-1.81, 2.05] e —
Unliier(c)2019 -3.27 281 16 -353 251 13 51% 0.26 [-1.71,2.23] - TT‘ 6 ﬁ
Sk FfR(0)2020 -223 11 13 -1 093 15 34.4% -1.23[1.99,-0.47] ——
Subtotal (95% CI) 58 54 50.5% -0.78 [-1.49,-0.08] - (il NAY
Heterogeneity: Tau®= 0.06; Chi*= 3.29, df= 3 (P = 0.35); F=9% Fé—] 6 @{}‘J I‘TMS H
Test for overall effect Z=2.17 (P = 0.03) ﬁ; PSD E]/‘J PAS ﬂzé}
Total (95% CI) 110 107 100.0% -1.05[-1.50,-0.61] <> ™
Heterogeneity: Tau®= 0.00; Chi*= 5.48, df=7 (P = 0.60); F= 0% t Hﬁiﬁ(

Test for overall effect: Z= 4.62 (P < 0.00001)
Test for subaroun differences: Chi*= 0.96. df=1 (P=0.33). F=0%

-4 -2 2 4
Favours [rTMS+ EMEE:AST] Favours [EHEFEAEST]

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Random. 95% Cl IV, Random. 95% CI
Unlier(a)2019 389 3559 15 11.09 3398 13 241% -7.20[-33.00, 18.60] ——
Unliier(b)2019 2229 326 15 1249 3586 13 24.4% -14.78 [40.32,10.76] —_—
Unliier(c)2019 6.07 3928 15 1852 4136 13 19.3% -12.45[-42.46,17.56]
H=/,2020 3264 5714 30 17.23 945 30 322% 15.41[5.31,36.13] O e e
Total (95% Cl) 75 69 100.0% -2.79 [17.83,12.25] ’

Heterogeneity: Tau?= 71.11; Chi*= 4.29, df = 3 (P = 0.23); F= 30%
Testfor overall effect: Z= 0.36 (P = 0.72)

<2 bAIT3 1 - iATT 6 1]

-50 -25 0 25 50
Favours [ITMS+ EMEE:AST] Favours [EMBIEEST]

E17 rTMS IR R A AL OC AR 10 T 6k (1) LA

i TEARFEARTE I, RS — BB 2 /0
B I R AR fTMS 697 18 X R 41 [ SMD=0.56,
95%CI(0.17,0.95), P=0.005, F=0%, VL 4 ], 1fii >k Ff PAS
PEA3 B 2 s RCT U F B  TMS Y477 5 5% FEZH 734
JC W 22 F [SMD=—0.02, 95% CI(— 0.75,0.71), P=
0.96, F=6%, WLIE 5], ARAREM . HA4A 15 RCTHF
FEAMUESE T AR A 2518 .

(ML - A A 6 s RCT! 11718209 Hoef 9 Rl VK|
A ERAFATAIE R PASTEAMY 455 RCT!522),
R O 3 AT 20 23 A, 235 R 0 7R v A AR AT e
AT T % B4 (P<0.05) , WH T2 5 2554
G123 X [SMD=—1.05, 95% CI(— 1.50, -0.61), P<
0.05, P=0%, L& 6.
223 FFWAHSCAEN B 49 A 3 %W RCT*, Hrp
i A R R TR 5 1. RHISWAL-QOL
R (37 R , R A DG A 16 T e Ay ) i 2 2,
B IFA A WRIGYT I BB AR A 6 TR () s
X 8 20 B & 25 5 [SMD=—2.79, 95% CI(— 17.83,
12.25), P=0.72, F=30%, WL 7],

3 itig
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gt

rTMS IR Y7 R AT IR AR OC AR 1 B A B, X
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AN G TR PEN R RIEBE G2 8 2 Fh
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T A SR A2 I 250 R ey 7 2 i 2
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