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Effects of Cerebellar Repetitive Transcranial Magnetic Stimulation Combined
with Swallowing Rehabilitation Training on Swallowing Function,
Brainstem Auditory Evoked Potential and Serum Nerve Injury Indexes
in Patients with Dysphagia after Stroke*
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ABSTRACT Objective: To observe the effect of cerebellar repetitive transcranial magnetic stimulation (rTMS) combined with swal-
lowing rehabilitation training on brainstem auditory evoked potential, swallowing function and serum nerve injury indexes in patients
with dysphagia after stroke. Methods: 60 patients with dysphagia after stroke who were admitted to our hospital from October 2019 to
March 2021 were included. According to the random number table method, they were divided into the control group (swallowing rehabil-
itation training, 30 cases) and the observation group (rTMS combined with swallowing rehabilitation training, 30 cases), all of which
were treated for 3 weeks. The clinical total effective rate of the two groups at 3 weeks after treatment was observed, and the swallowing
function, brainstem auditory evoked potential and serum nerve injury indexes of the two groups before and 3 weeks after treatment were
compared. Results: The total effective rate of the observation group was higher than that of the control group(P<0.05). 3 weeks after treat-
ment, the score of modified Mann swallowing ability assessment scale (MMASA) of the observation group was increased, and it was
higher than that in the control group (P<0.05). 3 weeks after treatment, the wave latency ( [ , III, IV) and inter peak latency ( I ~ III, III ~
IV, T ~1V) of the observation group were decreased, and they were lower than those of the control group (P<0.05). 3 weeks after treat-
ment, the levels of serum cone-like protein 1 (VILIP-1), neuropeptide Y (NPY), neuron-specific enolase (NSE), Fibulin-5 (Fibulin-5) of
the observation group were decreased, and they were lower than those of the control group (P<0.05). Conclusion: Cerebellar rTMS com-
bined with swallowing rehabilitation training can can effectively promote the improvement of dysphagia after stroke, reduce nerve injury,
and shorten the latency of brainstem auditory evoked potential.

Key words: Cerebellar repetitive transcranial magnetic stimulation; Rehabilitation training; Dysphagia after stroke; Swallowing
function; Brainstem auditory evoked potential; Nerve injury

Chinese Library Classification(CLC): R743; R493 Document code: A

Article ID: 1673-6273(2022)06-1052-04

*IEAIH ARE H ARSI H (2016A030313523)
VEB RIS UK (1986-) , 3 ARY, E SN, \FHER B 5 72405 [ IR ST, E-mail: tikt111@163.com
o JEIRPER BT (1961-), 53 11, ARDEIR, N RRE B2 2 5 B 7207 [0 A RIF Y , E-mail: fjz@smu.edu.cn
(Wks H 191:2021-08-05 #5532 H :2021-08-30)



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol22 NO.6 MAR.2022

- 1053 -

YN

]

o}

i s PR UL B 4, B S e [ RS
—LAFET SR IR O SRR B P HOR RS AR kA s
RRKFER (R EERR— B AT o AR R kA
HERE R WO AT, O B2 W B IFEFRA R AN 2 5,
B R E T AR A W FEARE R AR 46.3%F
T AR FE e S A v A W 2 R e i 6 2 LA s A PR T
R, A I A 3 P AP [P 8T A B S )1 2l PR
f T BTk L AE el TR R R 22 A LR A9 5 A, S B — 10
AR R AN R B AR RCRAT FREL, /NI A2 28 [ il i (1 TMS ) 2
AR RS U S AR 5 2 — i A Bk e g 7V T v
RRA 2 2R, et 7™ A 14 ST P DS A DAY i QO sl R 22
HLTG 21, DATEWAT WFFEUESE /NIt TMS ] B0 b A2 67 A Ty g
PRIZON, EABFFE M i EE rTMS 475 M B 52 V11 23R 7 IR 2
Hh AT IR B A ) SN (L, USRI R  7 R e 2%

1 PR 57

1.1 —fg &

PHAFEBET 2019 4F 10 A -2021 4= 3 H HAE WA H 60 15
e rp 5 A M AR R . AR : (DFFE P EA 2 2
L4595 12 Wi L s, 2019) AR G2 Wik e, 21 3L =
#(CT ) BEARBUR (MRD ) SRR A TESS s (2) ¥ IR
K9 Q)BT AE T B -10(EAT-10)iF4"2 3 47, HA#
WK PRI E XK M R AR R R 5 (4) 288 E (Rl 5 5 (5) s
3AA (OFFEIRITHRIEE o HEBRARAE : (1)EPEME B
AT I SO DR 35 (2) AR DI B DIREAR 4
GO¥EMIRAER KT s (D REAA IR s s (5) e T
PR o e MRS R4 3 R (4G TR E
Y2, 30 ) FIIREELH (45 T-/INil ' TMS AR 1145, 30
), Fer st BT Lo B0 R 16 ) 14 )5 e 1~3 A
(2.03+ 0.29) H ; 4E#% 41~78(62.79% 4.37) % ; A 2550 . g
HUIlL 18 48], Bl AESE 12 46 ; EAT-10 ¥4y 3~8(5.27+ 0.28)4%. Wi
SR B A BBk 18 4 12 48 e 1~3(2.06% 0.27) A ;4
##% 42~80(62.91% 5.34) % ; A< v 288 . it I 17 447) , g 4% 5
13 fil; EAT-10 W43 3~7(5.23+ 0.24)4Y, PILLmfe AEws JiwAs
th2s M5 EAT-10 ¥F40 554 LU T 28 5 (P>0.05 ), 348 AT L o BF
RAR B2 ST
12 Ak

P4 TR INZGYT , Sl — 2L RERYT
VA B e A, VGRS F2A . HEFERGE Az s eI 4
(Masako Il % . vkl . Shaker 1)1 45 ) . <38 1| 25 (Mendelson I
i A1 L) AF YR ITTEA 30 min/ ¥, 1 IR /3BT 6 d )5
[EIR 1 d RERY7, 4u8F 3 AT . WSS e AL RN L3RG
/NI 'TMS JEYT , SR BB B A R 7 i A BT B AR A B vl (Y
MagTD80 IR 7 A, 167 FHE IR "8" “F ALk I, il
TBASE S5 A M > 2R R0 (%) /N R Bl X, ' TMS J5Y7 54K
AR 10Hz, 383 110%:2 2 S{E, Fli# 2 s, [A1F7 18 s, B4
1200 4™k /d, 20 min/ ¥, 13K /d, 3697 6 d SIS 1 d 4R34
7 4ERE 3 RIIRYT .

1.3 fr#lE

S A AR RIS AN A i DA P 4 AT PRI R
SRR, EEYOKRI T 1 9, 7 W B RSAEIR T 2 R HEAR
PO A R A DR ] 0 A | FEROKUER E G PRI 2~3
P WA FIHBEREA I , L AROKIR BT RRAIC 1 S
AR HE FARKIRI PP AR W R TERk o AR KRS : Seik
BEW T 2~3 Rk, ToRF E M 30 mL 38K, WEE w41
ARG F W 0%, ELIESE 30 mL /KA 5 2.5 2 Ik
B5E, AN 4 G, AT — B TE (B MIZIN 3 K. &
2 R SE, MW 2 G, n— R PEME 52, TCMe %A 1 44,
PEYGHGE , AR R, B RCR = BB AR + AR
+ AR,
1.4 IEEIEFR

(DHFFMIIRE RIT AT IRYT 3 AR M R 2 RGeS
PEAL 3R (MMASA) USEA P 21 H6 2 & IR T B, MMASA H 12
TPFAGFERALN , A FE « B LIz shys B s s ol A
PEE PR g s St R L B R T 4% 10 4y, kMRS
R AR P MR RE ) R4 5 48, A 100 43,
AYHORTR , AT REEEAT . ()BT W Ei5 & FAT JRYTRT AT
3 JAlJG 2R A viking select8 T LA [B147 & HL (X (32 [E Nicolet
S TVARFE AT T % A ARG, A o A - e b EL AR
BT RIAIE H , 27 Al BT U2, 05w Bl TSk T, Jfl
WO 11.4 YR /s, BRI K 90dB, ik 55 150 ms, 394 s [i]
10 ms, Il 1000 YR, Ak AG A A 2 I, BUOFIME . H RS
oG 74575 22 (ot R 1 T T IV gt v FR S 0 A S T ~IT0
I~V T ~IVi 0 e R . () i s 2 465 : JRI7 R
RT3 JRJE RAE R R A IR IR I 4 mL, R FH IR 538
W B 32 G i W A AR T RE R 1 (VILIP-1), &K Y
(NPY) #h s AR L R (NSE) F04T 8 H 5(Fibulin-5)
IR, PR ST R B (IR R A R A B W) B A 3
PRI TR
L5 GEitEAE

{ifi Ff} SPSS21.0 MRZE IR HEA T 5 Ak B, MMASA 1143 |
VILIP-1 Fibulin-5 7K V4545 K-S #5055 & IEA /00, #m =
¥ b2 (ak s) AT RS, R (%) FRTTECRRL AT
2 KU KB K IER o= 0.05,

2 R

2.1 WALSEREL

WLELLH B R A SR 90.00%(27/30), 5 T RHRZE 1Y
60.00%( 18/30)(P<0.05), 112 1 7R,
2.2 MAFREIhEEERITLE

Xt R L0367 Bl MMASA TE4) 4 (47.29% 4.31)4) 3697 3
JE G MMASA 7434 (69.44% 6.35)%%, & TIRIT R (t=15.808,
P=0.000) ; WLELZHIG YT T MMASA $E43 8 (47.21% 5.16)4% 3R
57 3 JE G MMASA $E43 (82,572 7.03)4%, T TR R (=-22.
209, P=0.000); HiAYT 3 JAJE M4 MMASA TE53 55 F % Il
(t=18.963,P=0.000),,
2.3 WABREMTWRIFEBAAITEE

PILHIATT RTDEARI (T IO IV ) (e fal P AR 39 ( T~



- 1054 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol22 NO.6 MAR.2022

M~V T~IV)Z X He2E 7 Toge 75 L (P>0.05) . PRELIRYY
3 AR BRI CT LIV gl R (1~ T~V T~

IV)REAR , HOUESLEL AR T X IR 2 (P<0.05 ), 4k 2 Fin .

= | MARBRELL [61(%)]

Table 1 Comparison of total effective rate between the two groups [n( % )]

Groups Basically recovered Remarkable effect Effective Invalid Total effective rate
Control group(n=30) 5(16.67) 7(23.33) 6(20.00) 12(40.00) 18(60.00)
Observation group(n=30) 8(26.67) 10(33.33) 9(30.00) 3(10.00) 27(90.00)
x* 5.549
P 0.019
®2 MABEMTWRFLBMILE(2E 5,ms)
Table 2 Comparison of brainstem auditory evoked potential between the two groups(xt s, ms)
Wave latency Inter peak latency
Groups Time points
I it v [~ I~V [~V
Before treatment 2.02+ 0.19 4.19+ 0.27 6.21+ 0.48 247+ 0.36 228+ 0.24 447+ 0.32
Control group
3 weeks after
(n=30) 1.73% 0.18° 375+ 0.24° 5.46% 0.53° 2.05+ 0.29° 1.87+ 0.28° 3.78+ 0.36°
treatment
Before treatment 2.03+ 0.21 422+ 0.29 6.24+ 0.54 243+ 033 2.25% 0.26 443+ 0.34
Observation
3 weeks after
group(n=30) 1.42+ 0.16°° 3.18+ 0.25°° 4.07+ 0.49°° 1.59+ 0.24°° 1.61+ 0.25°° 2.61% 0.29°°

treatment

24 MWAREMFHERGIERXTEL
2096 Y7 BT 178 VILIP-1 NPY .NSE . Fibulin-5 7K 3 2H [i]
Y 2R TLG%E X (P>0.05), WALIAYT 3 85 i

VILIP-1 NPY NSE Fibulin-5 7K &A%, EH SR T B2
(P<0.05),13 3 Fi7n.

* 3 MARENLEBEWMERGIERITE (2 5)

Table 3 Comparison of the serum nerve injury indexes between the two groups(xt s )

Groups VILIP-1(pg/mL) NPY(pg/mL) NSE(ng/mL) Fibulin-5( ng/mL)
583.71% 27.52 231.72% 25.69 15.83%+ 2.28 166.39%+ 19.34
Control group(n=30)
443.38% 26.40° 167.73%+ 28.71° 10.29+ 2.34° 127.81% 18.62°
582.86+ 30.23 232.81% 29.31 16.17+ 2.48 165.92+ 20.48
Observation group(n=30)
351.07+ 24.24°° 128.84+ 22.34°° 7.34% 1.57°° 86.73+ 10.33°°

Note: contrast with before treatment, ° P<0.05; contrast with the control group, ° P<0.05.
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