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HE B LRSI E L LR (' TMS ) 3K 415 30 18 2| 4R 5 B 5 P )G BB 2 23 (PSD) & % A 7 Ak
R, ik RI2020 9 A—20214F 11 A E P EARMBA FRHREIRAS OO EREL E FHE
08 97 6 PSD & & 604, KA A F A R0 A 3T R fTMS A Ao BR A28, 20204 , 3RS F A5
Bk, 6L AN %GR RIS R R FF ) e i Bl 4 (ZE R DI 4 BRI T L5
B 45 ),30 min/K,1:k/d,5 d/ B, & L0497 48, (' TMS X B ah E S S rTMS 08 57, R i805%
JE 80% RMT, #0 % 3.0 Hz, R LB 8] 2 s, 18] [ 10 s, 35 600 AN AR, 10 min/K ,1K/d,5 d/ B ,E L8757 4 B,
A rTMS 282 3 B35 i2 S B R0 45,20 min/ K, 1k/d,5 d/ ), & %857 4B . 58 TR feis
T5 4 B )G KA B X & kB A (VESS) 5 i — 2 BN 3 £ (PAS) An AR 508 25 45302 £ (SSA ) #: 1%
BEB AN, &R 550G AT E ,3H5 57 )5 VESS #2398 271 &1, PAS.SSA 5 3 B] B A4, £ 73
A% FEL(P<0.05), 53 RAE, ' TMS A BE A 2074 77 /5 VESS iF 2 3 B B H &, PAS iF o A=
SSA T ¥ A RIEAK, £ 73 EA 4T3 E XL (P<0.05), 5 rTMS 2 ILE, BEA-4074 77 ) VESS #41A 2 FF
% ,PAS.SSATES ) B AL, 2 F 3 B A %3 E L (P<0.05). £&#: 53 rTMS 32435 2) 48 59| 4 T A

A A EPSD & H BB G, B D IRBALL AR IR A
KGR BB AT B I B AR R B 15 B A8 R 4k

i A AR 5 7 W 2B (post—stroke dysphagia, PSD)
B BB R WS SRR B
il PRI X 532 16 R RERRAIG IR S I R R
TP o , 3 A b B Sk A R e i 2 A
R 46.3% , TR S I I i A S ik 56.9%1%
HUR B AR A 5] Z W AR 2 VB FEAR R BK
B E 5 BIET- 5 I ROAE , X Ik 26 b i AR A AT
FEA R E R, BEIE R B, PSD B il R & AR
111K 16% ~ 19% , HoJps 65 2 7 WA T B8 1F 7 28 24 1Y
35 L, R KA R T e X T D I R
P B ARG i A R L BARER X PSD

ST R R SR YT L I PR R 2 v 0 S SIE B R 2
AR AR RAERK , BE RS REE L,
H AR E IR B W A 58 L 28 245 XU .
PRI, ey 405 62 PSD A8 5 % RS SR 401, 3 e BR A7
WO H AT AR

T 28 Mg F 34 (repetitive transcranial magnetic
stimulation , *TMS )i 32 37 7 A6 J8% N FL 37 D) U728 R
IR B S A 1 L 2 R i AR IR 22 e iE Bl . IS
Hh o S B X S8 0 0> BRIB] ] , o = A TS A
P RN X, a] RS e SR o 22 T Ay e, B K
AR R U2 BRP B d Z AR RN R T R

SIRRE RN, K R, XN, S5 oo 00 o A 28 A O R 1532 Sl AN G ot I A o 1 R S R R A ) [ ). RS2 ~7:412,2023,33(2) : 108-113.
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AR RRE 8 AR A B R S LT K ik
AR AR S AN G — Bh AR, LA A C I
X, DT IR B4 SE B SR T eV 2 1 H ' . B Al =
AR TMS Flliz sh ARG I 235 m] R4 e I 245 4 2F i
X T REMR A, 4 i 4 b s 7 T ) R R A S (X
PRI % BB B S 15 A7 A6 DR R8O H A1 1 A B
HR G- ER 0] 0 AR | G875 18 3 = A e TS J01 38 s
g DX ke B8 w8 L2 DT A B T2 s ARG I 2%
FEC Aty DX P S, AT 5 i0E — 20 B TR A SE . ARBIFSE
K A TMS B iz s AR S U 53R 97 PSD B, B
BRI BREWT.

1 IEERER

1.1 ik Rebsidi

1.1.1  2Wibnife

L1LL1 B2 WibeiE 76 (b E S sk it
il A< rhi2 G 4R FE 2018) A i A 2 Wik ife, IF:
223 i MRI 8% CT R A2 612

1.1.1.2  FATRER A2 Wibr e A5 & Oh E &
RS PEA 51097 L AR (2017 4F i) 55— 1
A RS YO AT IR T RE R TS (0 1 W bR o , O 245 T X
LGB AR (video fluoroscopic swallowing study,
VFSS)#ii2 .

112 PAbRHE O TR AR ; Q WfE<3 ™ ;

3 MM 2 5 28 18 K KR 56 (kubota water swallow-
ing test, WST) =3 44" ; @ fa] Z) K M AR TEAN 1

(mini—mental state examination, MMSE) >24 432 |

REMS L & 58 UFE IR Y7 JOEae s B OB X o8 N 2%
HE R I A B EAE RS
113 HEBRFRdE O BRA: DI04 BR06 a6 25 HoAh
P52 97 7 B0 W 5 R B8 A7 7 4 0T M A A ) R B A
Q) FEAE ™ TR AR SOOI 52 B N A 48
FEA YIS TMS 25 BAIE s @ B X 273 | il 9 % it
P o
114 Pk A bRE QO B AR 58 500 1 ]
HATIR ;@ BE R MMEZE , TCTE Bl A A 7 28 550 ;
) £ 7 0 U 18] H B 155 W Ak sl At I % 9 TG
TRARBEABSE .
1.2 ¥k

PP 20204F 9 H—2021 4 11 A 1E b E A R fi#
AT AR B BA 2R L O O 5 B JiE A2 B 24 B B
TRYT IR PSD F 3 60 1] , #1345 Bl HL A 7 32 15 4 b Xt
HEZ rTMS RN & 2, BRe 20 491 o 3 4l P00 L AF
1 IR R EAN | i A S T A — MR RL LR, 22
BTG E L (P>0.05) , A A ek, Wk 1,
A 5T 2 b N A S ZE I B R B R BA S JLO O
= Be fe P2 51 2 b ifE (R AL : NO2015011) ¢

K1 3HA—RERER

Table 1 Comparison of general data in three groups

J =] ) - N |
s A /G )RR Ged) zzmuﬁmummu mi”‘“f*f&’ié%
X R4 20 12 8 57.454+9.13 42.55+7.58 12 8 13 7
rTMS 22 20 8 12 55.254+5.59 45.654+8.97 11 9 9 11
A4 20 7 13 54.10+6.75 47.55+7.44 9 11 12 8
2 F ik SN E
2.1.2 (TMS4  FEXHIRLIERY 1244 F =iy TMS 36

2.1 RV Iiik

200 XPHRZL 4528 BUIR T R R B T T ae Il
2k, 30 min/¥K, 1 IR/d,5 d/ 8, ELE)7 4 JH .
2,111 CEHEUARYT  ALFEE IR K R A
PN A 25 036 7 iz sy e AT vk A H
FRE N Zr.

2.1.1.2  HHAWIIEEN S A0FE B g fa] 42
Yk, Hod, NG E g FWREA 88
PEPE B IE AR 1 Y B B R B i 2B
SR 3 5 () 25 DA 10T — B3 1 — 5 3B LR %) 32 0 sh 2
R 2k RIE RPN S R SE 3 A ] A N 2k

7 o W Z8 R IR 97 A (3 [ MAGSTIM 24 /], Bl
5 Magstim 2 B JATIRYT o B UIAYTET, D E B
o AR T S 232 B B AEL (resting motor thresh-
old, RMT) . 2% vTMS i 2 45w ", Jak Ak
A7, F SRR A0 A i XA £ 8% &1 i LU b I
O SR EL I, BEIC SR EE A 2 2 cm AR A ILAEDNG 2%
e, [) 000 i e ot O b MR o 8 S R BBl K I
AHD] T fa ) K i iz Bl Bz Jo , 396 43 B ik o o s XK
P 609 S5 K Hin H i B S0 b R B I 32 Vi
T B B 2R S O R A A R B R . LR,
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AEFF 2O B TR IR8 sh 2 el , T4k e Rz 3hifs
% H37 (motor evoked potential , MEP) A fIr &b ) §# 4
Joe L me A R o T kP i 3 el N i L &
TS SR B RMIT, R SE 10 YR % /0 S IR BBV &
IR > 100 wV MEP. BEfS , &8 DU AR
DX F e S AR, TSR AR AP 2 em A0 225 Ha,
FEF o s b R o P P BT AR A A
JiIX., R eb Y FiA Y12 Sl T X OBs TR T )7 2~4 em
b)Y, L 100%RMT J 385 B2 AT BRI, JFAE
XN R R Bl DL SR B RE 515 & MEP it K
PR AL (i b U A e AR R ) o 152 O
W 80% RMT, M % 3.0 Haz, J 48] 2 s, o)
10 s, 3600k, S TR E] 10 min/W, 1K/d,
54/, LAY 4
213 BEAHA fETMS AR B2 as s 4
Yro BAKTTRANE (AR E W SE0 By R 1
TRIRYT Ok R B S WA R NS (A
SN ST B 46 1) o LN 2 R
B2 AT AR B B D RS
J5 3853 LR RN F1 B W B B AT IR 2 70 M I A
AR AT, A7 58 S A K AR RE K, e
TSk TR 25T R Rt o TP i S R T 3 0k, i SR
UL LA (1% ] s A5 e 2 ook A v & A R 1Y
. A5G V8 B A H A RN 2 B o AR ) i
15 rTMSTRYT o *TMS IR YT 1] , 46 it i 404t b i
T6 18 U8 B BRAE TS Tl U AL 2 i A
S ENE, EEINGR 3, EIZd T ik
7 U2 T 1) S5 B AR G0 3 T I B A LR 3
Wy R A T A b o A RELGORAS AT iz s A 4l
ZrJrit o 20 min/ IR (AL WLA MM 10 min, [7]F8 K
By UEE R K BAE 10 min) , 1W/d, 5 d/J , 4L
HIr 4.
2.2 WERbs

IR RIANGYT 4 F 5 ] — 22060 S8 2 AN
1 B2 B I 6 7 i 230 2R ] VESS X 28 # i
17 VEAl , IR B 3% - 152 W AE Y i R (penetration—
aspiration scale, PAS) FIAR A 1A D BE A 1 2% (stan-
dardized swallowing assessment, SSA ) - fli /% & 7 A
g,
2.2.1 VESS#E7p B Hom AL o, MOUA T s it
BT e B HER B R E Y 4 KSR B Y (H
76% 17 5% 8] I 1 2 W AN [R] 59) 2 A 28 AR 550 9 i)
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R FH X R 7 5385 IR 43 A A 1 A5 A, T %) 7 il 3k
&, Izl BRI R AT S5 AT b AR FESRAE Y
FILA 4 30 % BB 3 0 s 0 R 309 R o R R R 3 5 0 i
vy, Fod o s 3 45 R 3 0 B R R 5 4 3,
BT 104 o VESS 3145 i 5 6 /s B85 & W 1) g
g T
2.2.2 PASTESr  PAS &R BLEY I ASE IR
JE R B EiE R EWRE IR, 4 1~8 4,
PAS P 5 28 /8 1R I R 3 ™ J e
2.2.3 SSATESr  SSA RSN IR ARG
PRAG A R ANE 8 2 1Pl . O I RAS £
FEE X ERACT S-S IR T i K
H = REMAE 8 N4 Bk A4y, A4y 8~234. @ik
AR« 2R LA 3 YK S mL K, WEEE T A K
Iz sl R AR AEEN, By 5~114r. @ 1E
WUEE VAL AT 2 WU A IR L R
60 mL7K , WE B E POK B AR5 D REE AR
FEOLEE B R 5~124% . BRI N 18~4647,
SEE VR e e HoAw i T g e A i
23 Sl ik

K HI SPSS 23.0 Ge it 4k A7 £ oty o i
TERME A IEA A0, B0 R (ees) KR, LN LR
S FHHC X REAS ¢ K6 56, 2 8] H A R FH B IR R O 25 4%
BT, 2L 18] 95 4 LA R FH LSD—e 40 36 o 310k R
BB N AL IR LR R 5 . P<<0.05 0 25 5%
HAEGHE .

3 & R

3.1 34UIBYTRiG VESS PPy bbis

ERITHTILEL, 3 IR YT 5 VESS PE43 4 ] i 7
L, ESEAS R E X (P<0.05) ., SXHE
B TMS IR G ARYT J5 VESS W ¥ B i s
R BAG ¥ E L (P<0.05), 5rTMS 4 K,
A ARY7 Ja VESS PR BT &, 2 R B it
2 U (P<0.05), W32,
3.2 3BT NI PASVEoy LbER

5RIT AT L, 3 4LIR YT S PAS 14334 B i
i, 25 BA G5 L (P<0.05) ., SR
B TMS R A 23R Y7 5 PAS 143 25 B 5 B AR
Z S AA G E L (P<0.05), 5 TMS4 IL#,
A AIRYT G PAS PR B B IRAIR, 22 5 HA G i+
BN (P<0.05), W3,
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F2 3HATTHIE VFSSTES ELE (+s) ix
Table 2 Comparison of VFSS score in three groups
before and after treatment (v+s) Scores
4 51 %k IRYTHT R E
Xf 2l 20 3.054+0.83 4.2041.017
rTMS#4 20 2.90+0.79 5.30£1.03"
el 20 3.15+1.09  6.5041.05"%

T SIRYTHTHLEE, 1) P<<0.05; S5XHRZL AL, 2) P<<0.05;
HrIMS AL 4, 3) P<0.05.
Note: Compared with that before treatment, 1) P<0.05; com-
pared with the control group, 2) P<0.05; compared with
the rTMS group, 3) P<0.05.

R3 3HEBITEIEPASIES LB (7+s) N

Table 3 Comparison of PAS score in three groups

before and after treatment (¥+s)  Scores
2 5 1%L TRYTHT RIT A
X a2 20 6.45+0.94 5.054+1.00"
rTMS 4 20 6.35+1.04 4.05+0.69"?
Jis e 20 6.30+1.08 3.3540.88V2%

T HIRITRT L, 1) P<0.05; 5 BRAL AR, 2) P<0.05;
FrIMS A #,3) P<0.05.
Note: Compared with that before treatment, 1) P<0.05; com-
pared with the control group, 2) P<0.05; compared with
the rTMS group, 3) P<0.05.

3.3 3H1IRYT A SSA Vo LA
ERIT T LA, 3 HIB YT IS SSA PE 4 W] L
fi%, 225 A ST FE X (P<0.05), 5% 4T
B, rTMS A RN A 4LIR YT 5 SSA P43 34 W il A1
R HASG IR X (P<0.05), 5 TMS4 i,
BB AIRYT i SSA 4 W B A , 22 55 B Geit
BN (P<0.05), W4,
R4 IAEBITHIESSAERLLER (x+s) Vix

Table 4 Comparison of SSA score in three groups

before and after treatment (x+s) Scores
il i1 ey agili BIT A
Xif R4 20 41.1042.10  34.85+2.18"
rTMS 4 20 40.354+2.11  30.30+2.20"%
e 20 39.80+1.88  24.204-1.67V%¥
W HIRITAT R, 1) P<0.05; 5% R4 L4, 2) P<<0.05;

HrIMS A H#,3) P<0.05.
Note: Compared with that before treatment, 1) P<0.05; com-
pared with the control group, 2) P<0.05; compared with

the r'TMS group, 3) P<0.05.

4 i g
4.1 W rTMS A is g B Nkl DA 8080
PSD A WD) RE

AP LS R B, 5% B4 L8 , TMS 4I6 77
J5i VESS P43 BH i T, SSA PE43 B W Bl , s 1
e HLAE I 25 56 Al L 38 0 0 TS AT A R 35
PSD B E HEMIIEE . S5 TMS 4L b, B S 4liGyT 5
VEFSS PE43 B 5 T, SSA 1143 B i B ARG , 3271 =5 4
vTMS Bt G iz s AR I 25 0] DA 2000055 PSD R &
WHIiRE. WRES LA TREA XK. O RG] ¥
P2 A A £ 3 R 22 T e & LR, 7 I ) RE K
825 s ol X e s DIAH S A TS \f
DAV il Bz B DX, 44 g B Jo SE 5 o % Ay 1 L R i 5
W T B R G %) 0 B2 o X 33 6 4, AT T M
R E DA™ . X 5 KHDER 48 58 & 31
{0 ' TMS A 036 PSD A 35 7% WE D) B 114 45 SR — 3.
() M AH 5 UL AL 2 F SUA i > BR 4z 2 7 5 4[]
SCHE A, B A il 2= 3Rz 8l g oA T 72 52 it 58 24 1
TMH B o il 2 v 2 5 | e g ) X A8 A g 2= 2K
il S BOSUIM 2 Rk i, T PR — 57 A S 0 R AR
M DL 2U TE S0 2= 3k 2 IR 2, 5 U A o R 3 A A
T Re B g i I AR T SR IR B3 . = TS ]
LSRR R IZE B B o A e, 2 I 1 2 B [R] 114 B
PEIP AL, AR 2 K2 T AH G2 sh DI RE K & 5 iz
ARG I k1 22 PP RE F S RE G BRI AR 4T &R
8t , A BT R Wkiz sh iz i AR M S 4], ok B AL iR
R 43z sl i, A A i2F 6 5 12 sh D Re M & =, —
X5 R T Ao R R 2 X A O i X D REAK A, 7R
AR TMS 1 [R] B 2R 7 732 B AR G2 I 25 ml A 21 & il
T 55 30 PR 0 — 25 SR RO G B B IX AR 2 LA 2 Bk
Ay, AT AR PSD AR B A IR I fE
4.2 W rTMS 4y ia 2l AR G Il DA 28038038
PSD B8 DA FR

R W AR A i A T o W s A R R DO kR 2
— S R KRB A PE RS RN R
G—RANPEEH I LR, HE B A AR
WIR, 55X A AR, ' TMS 413697 5 PAS 143 W
T BEA, $2 7 7 H B0 TR I Sk 3 Al L 358 n e A
rTMS AJ 035 PSD [ F iR FE B . 5 TMS A L%,
A AIRTT A PAS P53 BH B FEAIK , $7 m A v TMS B
Hiz S AR YR 0T LI 50805 PSD (TR IRE
XATRE S DL R RA O HH DI RE R 1R Y
Fa B8 PR 2, o A WA ) B T 2 iR A R I R AR
W AT 5 1 e AR 3. ASIIF 5T SR R A8 ' TS YR YT
PSD (35, B3 A I D) g B B M0, mTRAEAIG PSD
YRR, BCE R AT . X5 PARK %2 W5
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K IEATTMS 3497 PSD (B, LA RS FIAZLIR s
1) 58 BR R ORI R MR B B ARG 45 R — .
@ TS U G FLE o & sh VB Fn i R RE itE— 2P 2k
% PSD B IR AR . BRI T HR
P2 oUHLE M AT E E I T A S R
AW G I ShVE IR , FAK PG 8 Shic A2 L
B W A 6 32 2h Jz DX, DT 42 e A IR T g, (H
S, 2SR 3 A2 S ARG O 2 0 1 R R R
fiff JBE ORI HEA T RS e i iz sh A 4, 2= iz
SAEGIRFELY . P, A WS TE B 8 TMS YA Y7 5L
filt R FH I 5 AR RS 5 | 5 B A TiE sh A 4
I3 3 AT A T L R LA IS I R A
WA LR, AT LASR MG AS B 12 S A R BE AN 1
SRR, 5 A A G2 0 A W Sl A e A AR v A
0, I A AT A S . A B S
sl Zh A ES &, A T inpe g8 35 X6 2 i 1R 1 24
B BRANICAL , BE X T RA SR AT R A
GATH B SIAETE AT B

5 /N £

o A TMS 3K & 32 2 A8 G I k] LAAT A% 2%

PSD B F AT DN RE , sl D iR AR B L (A I R ) i

o ABARBFFEAFTEREA B i /D W% S8 3 5550 25 )

BRE, T — B0 7 R A i | S OWL 52 J 30 5

T B AT, A e A TMS B G i s AR R I 25036

F7 PSD LR AT B RO A

S5 ik
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Effect of High—Frequency Repetitive Transcranial Magnetic Stimulation Combined with
Motor Imagery Training on Patients with Post—Stroke Dysphagia
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ABSTRACT  Objective: To observe the effect of high-frequency repetitive transcranial magnetic stimulation (rTMS) combined
with motor imagery training on swallowing function of patients with post-stroke dysphagia (PSD). Methods: A total of 60 patients
with PSD who were hospitalized in the department of rehabilitation medicine of the 900th Hospital of Joint Logistic Support Force
of the Chinese People's Liberation Army from September 2020 to November 2021 were randomly divided into control group, rTMS
group and combination group, with 20 cases in each group. The control group received routine swallowing training, including direct
training (feeding environment, swallowing position, food selection, etc.) and indirect training (airway protection training, sensory
stimulation, supraglottic swallowing training, etc.), 30 min a time, once a day, five days a week, lasting for four weeks. The rTMS
group received high-frequency rTMS treatment on the basis of the control group, with a stimulation intensity of 80% RMT and a fre-
quency of 3.0 Hz. The stimulation time was 2 s, and the interval was 10 s, for a total of 600 pulses, 10 min a time, once a day, five
days a week, lasting for four weeks. The combination group received motor imagery training on the basis of the rTMS group, 20 min
a time, once a day, five days a week, lasting for four weeks. Before treatment and four weeks after treatment , video fluoroscopic
swallowing study (VFSS), penetration aspiration scale (PAS) and the standardized swallowing assessment (SSA) were used to assess
the swallowing function of patients. Results: VFSS score of the three groups increased significantly after treatment, PAS score and
SSA score of the three groups decreased significantly after treatment, and the differences were statistically significant (P<0.05).
Compared with the control group, VFSS score of the rTMS group and the combination group increased significantly after treatment,
PAS score and SSA score of the rTMS group and the combination group decreased significantly after treatment, and the differences
were statistically significant (P<0.05). Compared with the rTMS group, VFSS score of the combination group increased significantly
after treatment, PAS score and SSA score of the combination group decreased significantly after treatment, and the differences were
statistically significant (£<0.05). Conclusion: High-frequency rTMS combined with motor imagery training can effectively improve
the swallowing function of PSD patients, reduce the degree of aspiration, which is recommended for clinical application.
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