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Effects of rTMS combined with acupuncture on swallowing function and cortical excitability in

patients with dysphagia after cerebral infarction

LIU Yuanying, DOU Yanxian, LI Zhexian, WU Demei
Department of Health Care and Geriatrics, Hebei Petrochina Central Hospital, Langfang 065000, China

Abstract: Objective To explore the effects of repetitive transcranial magnetic stimulation (rTMS) combined with
acupuncture for dysphagia after cerebral infarction on swallowing function and cortical excitability. Methods A total of 64
patients with dysphagia after cerebral infarction were enrolled and then randomly divided into control group and treatment
group, with 32 cases in each group. Control group was treated with sham rTMS and acupuncture, while treatment group was
treated with rTMS and acupuncture. After treatment, the grading of water swallow test, scores of functional oral intake scale
(FOIS) and penetration-aspiration scale (PAS), surface electromyography (SEMG) (maximum amplitude and time limit for
swallowing), score of National Institutes of Health Stroke Scale (NIHSS) and level of neuron-specific enolase (NSE) were
compared between two groups, and moreover, the incidences of adverse reactions during treatment were also analyzed.
Results The treatment improved the grading of water swallow test in both groups, and the grading in treatment group was
better than that in control group (P<0.05). After treatment, FOIS score was increased, and PAS score was decreased in both
groups (P<0.05). Compared with those in control group, FOIS score in treatment group was higher, while PAS score was
lower (P<0.05). The treatment also increased the maximum amplitude of SEMG, while reduced the time limit for swallowing
in both groups (P<0.05). The maximum amplitude of SEMG in treatment group was larger than that in control group, and
time limit for swallowing was shorter in treatment group (P<0.05). Moreover, NIHSS score and NSE level in both groups
were decreased after treatment, and they were lower in treatment group than control group (P<0.05). During treatment, there
were no obvious adverse reactions in either group. Conclusion The rTMS combined with acupuncture is safe for the

treatment of dysphagia after cerebral infarction, and it can improve swallowing function, enhance cortical excitability and
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promote the recovery of nerve functions, worthy of clinical application.

Keywords: cerebral infarction; repetitive transcranial magnetic stimulation; acupuncture; dysphagia; swallowing function;

cortical excitability
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DRI LME S p 22 TT DI BE , 1819 7 WA S5, s A A 2
AESY . HH A 28 R R (rTMS ) T A b3 A i A= B st
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1.1 —Ag&EM

FEHL 2018 4F 6 H ~20204F 12 A ZEF At A7 i s
= Bt sl 12 4 i A5 6 I e WA e i S8 5 64 4571, BRI 53R 3R
7L (32 ) MR RRZE (32451)) . A9 AR : (DA 2 A
FERFIZMIFRIES s (2)FF B IS IZWbR i (3) 41k
KT8 JHL o HEBRERIE : (1) A TR0 B I Th e g
F 5 (2) A IR e ARG A i P BB 5 (3) R
PJig AV P R 5 (4) it s . AR
AT (PR A S R R B 3 )R, A iR
BHE R G AN I B AR E A, PLLEE LR
TR 2R TGIEE X (P>0.05), WK1,

F1 MA—REBELE

Table 1 Comparison of general data between two groups

A IFRE/BI
25 531 n PR /&) ARk SRR = -
BiRE  mIE O
X PR 2H 32 19/13 56.49+9.16 9.38+3.74 11 18 7
AT 32 17/15 56.18+10.17 9.73+3.36 13 17 9
X/l 0.254 0.128 0.394 0.267 0.063 0.333
P 0.614 0.899 0.695 0.606 0.802 0.564

1.2 {&Ir ik

P BB ABE 5 T A W i A R 2 kA 7
FRbIGIT o X BRA T DU TMS BES B HNA YT L i6)T
T LA TMS G AT RNAYT . PRALIRYT S A,

EEAA YT BGE BT Kt 7 BT KIS
PGS BRI A T A R R AR, X
B J 3 T30 9 BE AL HLE | BT AR S, AT AME
PR 20 min, 1R/, 3697 6 dJRIRE T d.

rTMS IR T« B A A, B8 U T 48 #0003
(MAGSTIM A BRN 7)) (9 8 FIELE R, %o i i 3 vp e
RVA 32 Sl HT X, 152 A0 % Ok 1.0 Hz, 300 0 80%
iz 8 BH, 224 MAE BRI T 45 10 min, 2420 min, 17/,
BT 6 dFRE T do

I TMS ¥R97 BB T L A r TMS 3697, R4k P
T R T R IS B AT IX A 900,
1.3 MERIEFR

(1)IRYT J5 Mt 3 ARG 7 PPAl 3 i e i

INRE 10 5 K 30 mL I T K AR K R[] | it 12z
UER M 58 B, AR DI R o S 9 — 2,5 s N 1
WIESE , A O R A= s — 9%, 5 s LA b, 1 IRET
2 M58, H E] T R AV s — 9%, 5 s DA |, 1 IR0
5, TRIA M Z U, 5 s UL, 0 2 IREEZ IR G 5T,
WAL e X 5 TOg, MELL A FR S 58 , M g0 2L (2)7R
J7 J5 18 o BB P 42 O #% & #& % (Functional Oral
Intake Scale, FOIS) * Ak i 5 4 & DI REAR 1L, 1P
SVGIE 17 43 Ay BB B T e 3BT R
i FH 178 T - 12 W i 5% (Penetration-Aspiration Scale,
PAS) Y PFAL 8 8 T AR W XURS: , P4 [ 1~8 43,
ST RGEE R RV K L (4) 3697 IS 6 FH 2% 1 JUL R T
S (i & K Thought Technology 2\ 7] ) il & & & 75 WA
mF 2z WL RE R & T WL A B {F 5 (Surface
Electromyography, SEMG) (¢ K JI% i 1 A7 i B B ) o
(5) 36 97 J5 ff A # 2 Iy 6g Bk 1 9F 43 (National
Institutes of Health Stroke Scale, NIHSS) " 34k & %
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2R DL , P57 Bl 0~42 4, 43 BOkk 5, 52 $614
DL ™ FE L (6) IR Y7 J5 R A B3 1 25 E i Dk L, 43 15
YR o8 P T E0C B 72 10 I A o 28 0 e S5 s It A il
(NSE) K- (7) A R KA
1.4 FitZEHE

K SPSS 20.0 Geit2# 444, £7 6 IEA S A i3t
TR A B o 25 R AL A P AR AT e A 5T

KGORH AR (%) R, EBHEAT X2 K58 5 S5 R BTRER
MBEM UK . P<0.05 F /8 22 AP EGETTH4 o

2.1 KR ER LR
W 2H 3 AR K 3 06 4 R X A s, ELAH Eb R
H IR GE R T 5 (P<0.05) . IL#E2,

=2 ERRKREFR B =32, §1(%)]

Table 2 Comparison of grading of water swallow test [n=32, cases(%)]

a5 IRSTHY RITIR

—% = =% Lt B3 —% =Y =% U3 Ei/
XHHR4L  0(0.00)  0(0.00) 11(34.38) 14(43.75) 7(21.88)  7(21.88) 11(34.38) 9(28.13) 5(15.63) 0(0.00)
HITA 000.00)  0(0.00) 10(31.25) 17(53.13) 5(15.63)  13(40.63) 14(43.75) 3(9.38) 2(6.25) 0(0.00)
Ui 0.020 5.440
PAH 0.901 0.020

2.2 WLHFOIS #1 PAS T4 Lb

Wi 2H FOIS PF41 i3 THAYT 1T, H PAS PEAHIR TR
ST (P<0.05) ;14741 FOIS 1743 i3 T X BR 41 , H PAS
TR T X BEZH (P<0.05) . WL#E 3.

%3 MEFOISMPAS TS LB (n=32,% + 5, 53)
Table 3 Comparison of FOIS and PAS scores between two
groups (n=32, Mean+SD, points)

] IRSTHT BITIE
FOIS#F4;  PASI¥4r FOIS#F4;  PASI4r
XPHRZL  1.54+£0.71  7.44+0.35 2.14£1.45  5.32+0.73
JAITH 1.62+0.84  7.38+0.31 3.56£1.28  4.27+0.45
A 0.411 0.726 4.153 6.926
PAH 0.682 0.471 0.000 0.000

2.3 FHSEMGIES LR

PIZH SEMG s K AR M 5 TV6R7 HT, H A IR B BR AR
TFIRITHT(P<0.05) ; 1677 4 SEMG fix KR i 5 1 %) 1R
2l , HAWR B FRAIG T X BEZH (P<0.05) . 3% 4.

2.4 FZENIHSS #¥4 #0 NES 7K F Lb &

PIZH NIHSS 3143 FINES KK 077, 17 4L
NIHSS 1153 FINES AR TXF 2 (P<0.05) . W35,
2.5 ARR RRIEREE

TRYT AR, B TC A AN B RN R A

F TR 2R AR AR I B AR AR Rl ] A
(IASYE P N TEA NI T 1 o5 il me SUE
M AE A I A7 I s 5 2 S EUR H B TR A T

4 FLHSEMG E SR (n=32,% + 5)
Table 4 Comparison of SEMG signals between two groups
(n=32, Mean+SD)

a1 IRSTHT RITIR
BARARIF/WY  FIHERRs  FRARIE/ WY ISR /s
XPHEZH 323.19+28.16  1.76+0.21 524.45+40.52  1.32+0.18
VAITAH  320.58+28.25  1.75+0.34  702.28+43.71 1.04+0.11
HE 0.370 0.142 16.878 7.508
P 0.712 0.888 0.000 0.000

5 LA NIHSS T4 # NES K FLLE (n=32, % + 5)
Table 5 Comparison of NIHSS score and NES level between two
groups (n=32, Mean+SD)

JRIT R BITIE
215 - .
NIHSS #¥43/43 NSE/ug-mL"'  NIHSS #¥43/4 NSE/ug-mL-!
YHRZH  16.84+3.83  47.74+5.72 14.15£1.34  30.41+5.34
VAIT4l 16.25£3.92 46.51+5.89 11.43£1.67  24.52+6.02
A 0.609 0.847 7.186 4.140
PiE 0.545 0.400 0.000 0.000

HAGEMENZ 2251 A ANERT 52 , i — 2L T ik SE Y
FET A (A, IRAEAE A AR AR 1 SR
BERT I DU BR B LA, HAT 2 4 Al g & VIR
Z IR FE R R IR RIRY T IRAE AL 22 22 R
FHlNGYT , EADITERMIETRING AT AR PR
rTMS TEIGTT AR IWABAE N2 b S5 B (4107
F R TARIT M2 RGPIRRCR S N . AW
B 1 TMS FET RG-S W T IR AL I A M e, 45
T R A A I BE R B B A P 2
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H FH ORI 2 1996 4F B AR A 1 , P H AR
H SRR, S LT BT RATEA Bl AT AT A
BRI IRT TR o AFFE iRy 7 2 AR OK 6 46
2% .FOIS FI PAS WAMR Y7 L TXF B4, $7R 1 TMS
A ERIA YT AT LLBGE AR DB, 5 Tk e 26RO
S5 —3. fTMSYER TR B I, s mi a4
i R BT AT e B T e R A A e R AR i
SRR T HER AR5 S RN T IE =
F AR DIRE , S m I RE . rTMS /R il 2
JB, S H LA, AR R (R LA T AR SR 3
WUFEAE 5. SEMG 15 5 A5 2 s Al S5 00 JUL PR s LA
Feim, SRS S, AT LIS R LA 5 i e
FEE BT TIRE & —Fh 2 e nl 58 BAEMEEE
BT ARIFFEEE R BRI R 1AYT 4L SEMG e K
PR = T AL, LA W BRAKG T X6 BB 41, 42 7R r TMS
TR AR R B AR . rTMS 1] LUMB & H 3 S2 40
(IR ZIhRE, 5 AR 5 fl S5 SRk | 5 fih s 2
Wy IOV P R A I g SRR A IR a5 f A% T g A ) R
28 /NI N, 31 =5 (M G5 e AR FE AT
WU SEMG S KRR , 45 Je B % av . NSE AJ LIZ:
SRR R YN SE R M T I AZ S L NSE
ko gE el i G B A A I . AR RE AR 22
L LURNAN B A7 BB 5T, AT A 5 NSE 7K Wil 27 45
TR ARBIFFEIAY T 2H NIHSS PE43 I NES 7K IR T
HRZH, $8/R rTMS BREET RN 7T UM 2T B
rTMS 3l 7 A TR FEL A, 91 Ao 28068 I 11 5 5
HLIG Bl NITTE R M oc T Re (e i s 2 DR E . iR
7 IOIIA), RN B A% 0 JE I 8 22 5%, 48 rTMS B
BERNGYT 2RI

25 L ik rTMS BG4 1A 7 i A5 A8 i 7 A i
T ] LA A R T, H8 /50 2 o %t L (R itk b 2 Ty
REVRSE | &2 A Vi (AR TR R R ]
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