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HE Be WERE IS A RS T L2 MRS (CTMS) 3 b 6 AR &L, F
% RF2020F10 A—2021F 12 A T R#&E T P E R ELAER S T 69 A 76 A B &4 o6, K
P AU T Rk o Ay AT 2R 20 ) R ) B4R 22 45) An B A2 24 45) , w4 IT AT AR P, BER) SR 2 5] (BRA-4R 4 45) B)
REEHTZ 08 97, BER B % A 1 0 B REAR TR BAF R, R ANFT R 594, 2 v b 420 20 48] BE A ik 28 19 491 |
B 200, 3WHL TRA NG, ERE V%46 ek b WA AN T Z U 4108 77 5 BE R B4R A4 T
rTMS W& 97 ; BRA 402 T ' TMS W8 97 , 7897 4 R 45 min W4T LB 4108 77 s &40 97 ¥ A 1k /d, 4
5Kk, ESAR, KA E T ELE A (FOIS) & & & 2 2 24k ) AT 3045 5 R R A7 5B 2 4 7 A%
(SSA) % & aF BvE 2 Ak BEAT #- A& ; 2 T AH 1 H4 F (VESS) , K A Rosenbek 5 15 —i2 R & & (PAS) 22 BK,
a3 AT 34 5 R VitalStim® Plus 578 [ AF 1R 45 B 08 97 A %o R 5 B 23U &7 LA @ ALEAZ 5, 55
v B A2 Fo SR KKK 5 R R VESS 25 6 F B R AT ¥ 8 TR MG BB A3 5 5047 % G (SSAS)v2.0, *F & B iE 3 A 3
(Lisva B arAbha B | 45k B R AT AS 1k B ) 3t 473046 ; R A 12 3h 5 & B45 (MEP) J% %8 7% 4% B & B L LA
KR S5 PE B 2 AE S Ak R R BB e SR M kAR e 41 - 8 (Hb) L /A AT & & & (PAB) ek & & &
(ALB) Z 345 % & (TRF)AST R A KA TR A, &R 5B TR, % J7 )6 3UFOIS #4347t
% (P<0.05),SSA 34 Fo PAS 5 B ¥ AR (P<0.05) ; 55 A2 YL 4%, B 14078 7 J6 PAS S R #AK(P<0.05),
BEA035 57 )& FOIS#F4 £ 5 (P<<0.05) ,SSA #F 2 #2 PAS 5 28 # /K (P<<0.05) ; 5w R B 40 v 45 BE A 2038 7
J& FOIS #F 4 #. % (P<<0.05) ,SSA #F % #9 PAS % % # 1K (P<<0.05) ., 53877 AT 4k, 3897 )& 3 A BB A 4234 45
42 (P<0.05) R KK ¥ £ 5 (P<0.05);5 w420 Fe b 2L vL A RA4L06 07 6 BB AT A2 3 B 42 (P<
0.05), RK KM FFH(P<0.05), HETATIb, BT /e3M Lt E AR EYE R (P<0.05), L3k
B, AS R E 3 F e (P<0.05); 5 w4 A Fe iR A B BRAs T e Lista E AT AR F R (P<
0.05), L3&ik AT Ak E ¥ F P (P<0.05). 5& 77 AT b4k, 897 )& 3 4 %M MEP J% 7@ ¥ 32 35 (P<0.05) ;
5 b, 428 e g R A VO BRAA40E 7 5 BN MEP % 08 3942 % (P<0.05) . 58 J7 AT bb4k, %% 97 & 34 Hb.
PAB.ALB . TRF #83F & ik K -F 35 91 3 (P<0.05) ; 55 ¥4+ 28 Fo i 0] 9 20 P 42, BE A 2074 97 J& Hb \PAB . ALB .
TREARAM £ X KFH E 5 (P<0.05), B# ML 4EES rTMS 7 F 42 7 s 5 & )5 500 [ 7% % % 04
BB R KBS AR E IR TR T R — 7 ik

KEIE AP SRR AL AT H 2 R
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A WA B A2 il 5 v I WL IR RORE 2 — , R
RLH 42%~80% " o Hi A v i A R e A 2 5 | S it
TR oK B IRAN AR RE , T E S R Y
A A2 AR AN A R A 2 A A e AR U B K B
JZ TR A S JE 2 R0 T A S LR ) R 2%
Z WL TG 3l , HAZ O ML TP K R Ge 45 5 SR L
PRIBRAT , T 0 47 o i g A Ao 28483 473 53 9 ) o Wi A
WU 2 p 28 SCE, T S5 305 R 8 528 LRE P
P RESS . R NUE NS U 2 2 DB
WLPA, REAS A 5 B Je Mk 4R AT IE , 5 7% W g 8h % 1)
FHOC, YL BT RERE A% 15 2 B0 WS 2h R 2 e
FHARTE Y B LA NUITRCZ B 5T
WK i 2l ZE SR M fls B B R A IR . R
BEE B2 PR A R e P IR A R R
X 2 ol S AR 25 A LA IR 3 B 3 1 1 — O R
BAREE 2 h , AR A 28 R G AR 25 A s T e - LA
A SRR ZE B T, TR AT A A o L I B A
FHF ANRZ 2 i<, ff 52 B 2 T g RS IR
A RERIT BT 2R (repeti-
tive transcranial magnetic stimulation,rTMS ) /& i 12 Fif
P Bl 3 A PPN 7 A L DR AR R B S % A M 1
— PR TCAIEIR YT H R BB A% 3 B 2 RO ek
Rz URR 28 ] YA A A I B AR AT L 245 2
7 I B B 5CR ZHONG 26 1 1 1.5 Hz
B T TMS X ik 2 v 7 A e 1 6 35 JR TFIR T, 45 SR 42
N ITMS BB s AR D) fE , H 5 Ha J7 3R fE . 2=
08 25 250143 SR 1.5.10 Haz (19 rTMS VA7 IR 44 v
WA o 14 BB, L SR R R A B L2 B)
W o LA P ER VI RARS B T 0, L 10 Hz 2B Ak de ol
2 TR ORI T X - A1 JE - K b ] B Y
i 28 A AR B R TG R . EA IR,
B SV ERR A v AT TS i A v f JHG A ) R e 1 B A2
B —E U RIE Y KBS T TMS YR YT ik
R 5 A W A 38 o Y TMS I E b 25 8 99, W i
TG ANELPA S 3R H HX 3K 31 5 41 J B2 457 A 0L 1) 3R 45
AL, 0 FH A 8 0 O Bt R S 1 iF 5 2 i 4l
PR, A B9 S e R P T A o A I LT I 2 3
ST HENATT RIS yTMS I8 T I 2 S A
WK 0, O LI R 280, IR S A T
1 IERER
11 R ks
111 AR O 5k, BAFEChE 24
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SR AR 2R R R 2023 )1 OGS Rt 1 ik
AR SIS WbRIE s Q) AR IR R 40~80 %7, A I
[ 7E 7~30 d; @ AR IE T, BRE2E , JTIAA
TR REfT , REREIC & WAL AT @ REAE O | ik
A5 B L2 e R A RO A B M i R
g 55 & HE HAK K IR (water swallowing test, WST)
3~5E,
112 HEERARHE QO SUNAATE SR N 2 O
JEE A AN THIE A ;@ CATRE AR
@) A7 TG AT 0 5 @ S s RS MR A
© 4825 F B A s © AR O i IV
S5 LAY B DI RE AT, Bl 28 R GURE IR R i
T34
113 bR E AR E O B REI 2 303800 A
B4k 2 55 ;@ BA N S EURRER 2L S
ik .
1.2 — e

{8 G*Power 3.1 BT HEATREAS BEAL AL, e 645,
B2 Ry B[R 25 5 2243 F7 (analysis of variance, ANO-
VA ;fixed effects, omnibus, one—way) , 5% & 30V & f=
0.35 (XF W 4500, mP~=0.11) K36 K #E =0.05 .
K 99 % fE (1-B) = 0.80, 7153 I 15 fe /NFE A 1 Ry
661, PEHE20204F 10 H—20214F 12 7 T Ri& i
O B2 5 B B2 BT B 16 97 1 ki 2 b s A IR o o 8
66 15l , K FHBEALECT e 12 53 S Ha 20 20 5] R
422 AR G 4 24 1) o AT A R R R AR
2451 IS 4 4 B PN RE TN 323597, RERIVEZH 53 A 141
PRI AR B 1R Y BIFSY , B2 59 B ABIFSE, o
2120 151 R A AL 19 ] HR-A 2 20 A1) 3 A — R
BHEE , 22 R TG 8 L (P>0.05) , HA AT L
P, LK 1, ARG RE T O BRI 2 525
HEE (TS : YN2020-027-11)
2 7Tk
2.1 Uik

SR TR N, LETEST VIR il 1 oy
EHLL 24 T MU E AT RERIALIN 26 T /TS
FTF I A LG5 T TS ST, TS24 45 min 4
T IR . LRI 1K/ 6
S5, ELEA S .
211 FEEIY 47 3R 0smIIg &
JULI 2 P8 K TR 8 A MO JUL PR A SN 2 i 1|
Yk AR AR B IR DL R T 18 R A i i
SRR N2
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F1 3HE-MABLR

Table 1 Comparision of general data in three groups

WA e ) R Gesad) AR KR i2E
Hoox¢ 3% A% 5% MEim MEEZE  ZEM A

HLEF 20 11 9 67.288.64 16.15+3.78 4 12 4 12 8 10 10

N i) 19 12 7 64.68+9.18 16.494£4.00 4 12 3 9 10 11 8

WA aH 20 11 9 67.39+8.22 16.19+3.86 3 12 5 11 9 11 9

212 HERRYT

2121 HAEMIENL FE LU ZE LT
i A gt P A7 8 R A DG B4 JUIL IR 1 7 TS, SR TR
0 L2 BB IS WY 13 Hz &5 00 3k . $83 —E AL
HIE AR AR5 IR 2~ 10 mm. 1RFE AL, J6TE
5T i ZE WURTIE B AR A R A
A5 TR, I N R e i bR AR AT AR e s oK
{8 T I 22 45 YIE 7 I R UL I 32 3h S R AT
HE N, LR B s 5SS o R R I = A
T BP0 AR AR R S5 R

2.1.2.2 BAETE BB AL SMEM 2R
DX % b 290 X FRUEF 58 7 Bz JOR SR P RALAR 5 31 25
J& P 0.25 mm X 25 mm — R PETCH TR EFRIA
[ LR 2 3N A, HEEF IR 29 10 mm. Bl R 1G4
L 0 S 1 AR i 1 28 00 ) e R T B AR A, 34
FE IR R 0.1~1 Hz, LI REEBE 7 0.5~2 mA,
PR T 321 L bk, 3 FEL S VU AR 3 P X U, T
UL B A AR R IR S B L
BEICAE . BFIAYT 20 min, BEH 1K

2.1.3 TMSIRYT i FHAK G 72 NS1 000 £ % 37 il
WAL, R 8 I Sk Bl 48 i i 1 5 B S
H1.5~6.0 T, i 5 bk #h 45 % 0~100 Hz, ik i 5 &
(350+20) pso Y7L IE XTIl o5 — K 4
B8 X 5], 45 TR 5 He, FIEGREE 100% 15
S A (motor threshold, MT) , H 384 (8] B& 5 s, 40 34
) 1.5 s, 82 R E 180 ¥k, ALl 2 700 ¥k . MT U
TE 2B T RN 9z B K2 )2 (primary motor cor-
tex, M1) X', DL 5% f5c R 14 9 J32 36 348, 32 22 5 Y
Wb =3 YR 2k -5 4 T WLAE 3h i & LA
(motor evoked potential, MEP) Jf% if >50 wV B &z /)
SREE L MR MT,

2.2 MEdRhs

221 ZURERESIMG  ARYE S E AR
et 2 O B & 2 38 (Functional Oral Intake Scale,

FOIS) X i 28 H B R RE b AT PP . FOIS J&—
AU 12, HAG I AR 28 DT E R (1~343) Bk R
s BRI DR (4~647) , TR TC R Il 28 11 3
B(790) 453 075 FOIS Pyl , 3o it
H AR

2.2.2 AFMHIIRE VAL R AR 1R A I O RE DE A
(standardized swallowing assessment, SSA) H FEXF
WA ) REHEAT VR AN . SSA 4y R 3R, WA VEA
(8~2343) ,KMHK (5~1143) , IEH FEE IR (5~
1273) iR am s 0 46 7, s A0 18 70, 73 40l g 12
N R A

2.2.3  BRWOJAFGPEAL T WA 1 524G A (video-
fluoroscopic swallowing study, VFSS) it #2 , K Rosen-
bek % i& — R W i 3% (Penetration—Aspiration Scale,
PAS)XJ R W KU AT AL o PASILI3 S 8 2. 14,
B R IEASIE ;2 90, B AIE A AGE 5/ T A
PLE IFRHE I UE 53 9, A E A SUIE 45 8 T
LA b ORBHR G 54 9, B HTEAGE , B35 5
LI RHE I RE S 59, B EARGE, B3k AT,
RBHEH AE 5 6 9, B AIHE TS B 7T, JF B
HE 20 3l R R 5 7 2, B AR, B
R, A RS E R RE R U 8, B A
PEANSE , Bad A, HICTHBR N SR 908 , =
ANIE R B i AU B g

224 ENUER AR AL SR VitalStim®
Plus £+ M B AT Al L2107 2 98 R A 88 DU 5 & b
WURER T LR AE 5 o B RT3 AR AL, 0 501) T U
T E WU A RO I s i, 25 i TR
SRR ZY 2 em Ab o KGN I ORFE Sk SRR T b 2 AL T F
kA 3 Bl By SRV AR W SR A S e S
ISR, A S U, SR ATXAS A AR B R AT
Bl A, 0 5 YA MR N R MR R I AP 24
17 W I PR — WCSE R AT IR S VR Y S AR I, 2 PPl A
WA ) BRI Y e ZEAR b , A7 W I A2 > 1.5 s S 7R 77
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JUUHE B R PR T R Bph 2848 S AEIR |, <0.5 s $275 T BE
PRI 2 e R e R 5 S0 R XL 15 11 5 e R g Wi A
IR 10 e R I FE R, REAS S W UL ) it
O R R B, B AT HERE R

2.2.5 HHIBIHSHOTAE R VESSE54 v [E BRE
SAEFE L IT K B Ay RAE 5 20 B & 4 (swallowing
signals analysis system, SSAS)v2.0, Xf 5 & iz s 81
ATV A4S T BRI IR R RS IR T | LA
LR . M, A2 3 R 10 mL 2 5
BRI, B FH P77 Artis zee DSA BE# RAE AR, I
H [\ — 44 VAl & 52 S B0 & . HAR D7 .
@© W5 4 BMERT AR IE K2 @ T B i F&AFEE
LR 4 BIMERT S E R ZAHZE , IO 45 ) FE R B
SR TR I BB RS, LR TE O X, B8 A5 5B 4 ST
RS MELIC R Y@ &8 36 2 o
AR B , 28 i 550 4 FUHERT T 200 MEZiE h
Y2:® Y2-Y1 B EEE FHREE© 7EF B
2 dp e I AUR R, Tl a5 5 4 S i
G K 2 A HE Ll o X2 (D X2-X1 2R 7 B 1 7% IR
FE 5@ B b AR iR R BR LA & i) R F 4R
@ B W I B2 B LA S (R A TR MR . Bk
FEAREUE B KR 875 T B 15 S D RE AT

2.2.6 EANTE B L UURE B BT A M S ph 2245 S 2
BEVEAN R HH Bk v 8 Fi 41 3% (transcranial mag-
netic stimulation, TMS ) $ll 350 280 5 &b WIURE K2 B AR
F X, 90 7 AH AR 2 5 X B LA 2 N, IF DA
MEP P WEAE R PPN bR o HR FE BN 120% B
iz 3] [{{H (resting motor threshold, RMT) ., ¥EHUEH &
PERLUFIY 10 25 MEP IE , 10 5% H i I Ber- (e ik
1553 M1 o MEP 8y, 27 BT 5 B JUURE K o

DAk MO A S DI R R R AT
227 CEFRRETEAG  TIRITHTAORYT 4 FA R AR
320 fR2S HEFRIK I 4 mL, BRS04 8 L3 , SR P
I B 28 W FRH KGN 1L 21 25 I (hemoglobin, Hb ) | ML
1 14 H (prealbumin, PAB) | Ifil i 1 2 F1 (albumin,
ALB) B4 86 11 (transferrin , TRF ) A% 2635 7K F .
2.3 RAETEHY

5% 30 ()6 A G A B3 A 7 e VAN, 5
XA RS T RS W . 5 A G T T 0 i 1
RN R KA B e S . T
AN R o AR e St 4R & AR A
I R 2 B0 B b PR i . 7 LE ™ AN R, S D
2 1A ST TR 25T AH L (416 R Ak PR e
24 iDL

K SPSS 25.0 Ge i+ 3 Ak AT BHls o B
TERHIR N IEZS 4304, Bt ok 1 (xes) R 2H N HLER
SR TE X R AR ¢ 6 56, 2 ) A SR FH B IR R O 24 4%
Bro BRI LIECER R, LA L BCR F R 5
PhP<0.05 hZEm A5t L.

3 & R

3.1 3HIBYTHING FOIS ¥E4y . SSA 14y . PAS %54
Hee

5697 AT #1697 5 3 4 FOIS ¥4 ¥ 7t
(P<<0.05),SSA PF4) 1 PAS 25 41 P& (P<<0.05) ;
SR LU, #ERIPALIR YT JE PAS SE R (P<
0.05) , B A 4R YT 5 FOIS PE43 B 17 (P<<0.05) , SSA
PEH PAS 25 20 B AR (P<<0.05) 5 5 G W4 e %%
WA 23697 J5 FOIS 3143 1 5 (P<<0.05) , SSA 341
1 PASZE AL (P<0.05). W2,

®2 3IHEATHIEFOISITS (SSA 5 [PAS E L L4 (vts)
Table2 Comparison of FOIS.SSA .PAS scores in three groups before and after treatment (%+s)

- - FOIS 53/ 43 SSA T4/ 53 PAS %4/ 9
VRYT R e i) IRITHT BIT A MEbagil] HIT IS
HLET A 20 2.634+0.72  5.0441.38" 27.99+6.82  23.4747.26V 4.66+1.06  2.85+0.64"
N i) 19 2.57+£0.70  5.15+£1.41" 27.81+7.03  23.28%+6.63" 4.59+1.15  2.4240.59V?
G 20 2.5540.68  5.9941.13"%  27.8248.04  19.1345.26"% 4594121  2.0340.40"7¥

HE:SIRITRTEE 1) P<0.05; SHUEHLLE,2) P<0.05; S5REMEA AL, 3) P<0.05,
Note: compared with that before treatment, 1) P<0.05; compared with the electroacupuncture group, 2) P<0.05; compared with the

magnetic stimulation group, 3) P<0.05.

238



ESRAAF TSI T R A R RO N 2 A I R AL B SR

3.2 3HIRYY IS A AR R DR Le A GRS ZH B3 R YR YT T A W R R 8 B i (P <
EIRIT R )T R S I BRI A6 0.05) , BRI IR T 5 (P<<0.05). W33,
(P<<0.05) , e KPR A 5 (P<<0.05) ; 5 HLEHEH A
#3 3EBITHIEE WA IER K RIS (exs)

Table 3 Comparison of swallowing time and maximal amplitude in three groups before and after treatment (x=s)

] i TR B /s . » TR P E/mV _
TRITHT I TRITHT I
LT 20 20 1.334+0.31 0.94+0.21" 57.76+12.18 100.61423.17"
T e e 19 1.2940.29 0.8340.20" 55.94+11.80 104.75+26.14"
i i 20 1.3340.30 0.61+0.17V% 56.63+13.04 128.66417.392%

T SIRITRTHEL, 1) P<0.05; AL AL, 2) P<<0.05; 5 REMIFLALHEL,3) P<0.05.
Note: compared with that before treatment, 1) P<0.05; compared with the electroacupuncture group, 2) P<0.05; compared with the

magnetic stimulation group, 3) P<0.05.

33 3HIRYYHIN & LA RIGTRS L R 0.05) ;5 HLEF L RIRE IR Lo g R A AT R b
ettt SRR BRI K (P<<0.05) , [ 4R HLHE FiTRS it
FIRIFAT IR AT IR S LIRS IEE prep(p<0.05). W4,
PR (P<<0.05), 4G HUEE HiRS d R T (P<
F4 SEBTHEEBEDSMILE (vx)

Table 4 Comparison of hyoid bone movement parameters in the three groups before and after treatment (x+s)

g3 ik 08 /mm T ##E/(mm/s)
B IRIT R MEvIgE] EITHT WHIT I
£ 2H 20 1.1040.20 1.38-40.34" 11.61+2.17 36.42+8.85"
T el 19 1.09+0.21 1.40+0.32" 11.55+2.32 36.85+9.21"
WA 20 1.08-+0.22 1.7440.3212%) 11.87+2.29 50.76+12.3602%
13 % 406 & /mm WA/ (mm/s)
- IR WA EITHT BITIE
LB 2H 20 0.8940.29 1.3440.33" 4.46+1.03 15.45+4.16Y
gzl 19 0.92+0.25 1.2540.35" 4.63+1.07 16.1442.98"
Wi 20 0.91+0.24 1.634-0.43"2% 4.49+0.99 22.834-3.34129

HE:SIRITRTELE 1) P<0.05; SHUETLHAEL, 2) P<0.05; SREMFAL AL, 3) P<0.05,
Note: compared with that before treatment, 1) P<0.05; compared with the electroacupuncture group, 2) P<0.05; compared with the

magnetic stimulation group, 3) P<0.05.
3.4 34LRYT R MEP 15 ®5 3MEARITHEENMEPKIBLE (vss)  mV

VAT A AT IS 3 4 I MEP 3 1 2 2 Table S Comparison of MEP amplitude on the affected
side in the three groups before and after

71 (P<<0.05) ;5 F 2RI R R HR A, IR B LR treatment (x+s) mV
I7 I O MEP IR 215 (P<0.05) . LS. VLB [ S i a2l
e RLEHA 20 70.61£20.17  81.48+423.62"
35 ULIAYFA Hb . PAB. ALB HITRF Al 4235 R 2 19 722541814 82.27+25.16"
IKAF-HE# il 20 69.95+21.22  93.67+16.14"9
S p TE - SRITAT IR, 1) P<<0.05; 5 HLEH 4 AL, 2) P<0.05;
5RYTET AL VYT )5 3 41 Hb .PAB (ALB .\ TRF SRR R 3) P<0.05.

FHRTFE IR A TH 5 (P<<0.05) 5 55 4 b 2H g ) 3 Note: compared with that before treatment, 1) P<0.05; com-
NN . . ared with the electroac ture , 2) P<0.05;
YL LLAE A ULIAYTIE Hb PABLALB . TRF HAT %3k pared with the clectiacupuncture group. 2
compared with the magnetic stimulation group, 3) P<
KB R (P<0.05). W6, 0.05.
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%6 3AAITHIE Hb PAB ALB 7 TRF 34 315 7K L2 (7+5)
Table 6 Comparison of Hb,PAB,ALB and TRF in three groups before and after treatment (x+s)

-~ % Hb/(g/L) PAB/(mg/L)

- bEEagil] BT IR bEEagil] WwITIE
FLET2H. 20 101.484-25.14 121.53+26.48" 195.58+33.08 251.49-+46.63Y
b 19 104.22-+24.85 125.94+25.57V 198.09-+30.07 253.34+44.49Y
WA 20 103.354-26.60 150.09423.07"2% 196.19+32.28 281.45-+40.38V7%

1 - S ALB/(g/L) ‘ S TRF/(g/L)‘

MEv g TR IRYT R TR
FLET2H. 20 29.4948.54 34.1147.76" 1.96+0.42 2.394-0.60"
b 19 30.374-8.06 35.584-10.22" 1.944-0.39 2.40-+0.66"
WA 20 30.08+8.17 42.444-9.159%% 1.94-+0.42 2.8040.43V%

L HIRITET LS, 1) P<0.05; 5 HLEMH ILE,2) P<0.05; S5 mEH e b8 ,3) P<0.05.

Note: compared with that before treatment, 1) P<0.05; compared with the electroacupuncture group, 2) P<0.05; compared with the

magnetic stimulation group, 3) P<0.05.
3.6 ZATEVEHY

S WUAT ST Y S8 AT YT i e v 28 R Hh T R
PR I I A D AR R A R R I P A A
R,
4 W i

7 A [ 65 O i A vh s HE B 2 T R 2
— AR WU R AT BE A I .
1 Bl SR A R A T L G A3, R R AR R
R sk b Af, I b2 A8 5 L WUT I, PRk
PG T, BB R AT AR . TR I AR G
PP IS A B T, S 0 PR3P AL RS 3 B4 Al
Y S el LAY N RN NI Bk ke o R & N o
B A6 R EE T R B R R W A A R
E- Sl o 5 S gl ok e -5 571 P
JE WU R R R A6 LA 25 R WL 4 I O
B ZIENWE NS B SN, HDREK
S R IR M AR PR A AL o AS T 5 38 i B 7 E
TR WURT R IZ B s SEBL TR A RS SO WURERY
RSV T, A B R R Ao R AL R AR R — T
0.1~ 1 Haz AT R U B35 S LA 19 PR A 4 , 3 5
JIURE ) 5 5 0 s 55— O T, AR AR5 28 = S ql
LI SR A T IR A W0 A W PP XA
Az fi e AT ERE IR IUATIE S AE LA, R AR
R WU R SR O, RArb A 5 0 A
H T A 175 R E T 4 R T30 B, S AR BOIREE A
HZFrf . B, &xF&a LGy £
DA 28 UL PA) F SRR 2, G F A G 8 Y L
Xof i) L 2H 2 25 1) SR 75 o TR A IR D RE
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WG E . B RIGYT R BRI g
SRR TS R E R R IA TR
BT % R 6 B 35 I3 4% )8 A B9V T, B B
SO AUESE B R ARS Y 5K A, I g it 450 S
PGS HE ST, 0 eh 2o 40, A AU 32 sl pf & o
MIDIRERIIK AL 2, ARGk RIATT IS SERE SR
7 IR LS YA YT R 3 BRI IE S s AT e s A
Rk g Bk A TP s B IR D RE . B9 T e
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Effect of Digastric Muscle Electroacupuncture Combined with Repetitive Transcranial
Magnetic Stimulation on Patients with Post—Stroke Dysphagia
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ABSTRACT Objective To observe the effect of ultrasound-guided digastric muscle electroacupuncture combined with repeti-
tive transcranial magnetic stimulation (rTMS) on patients with post-stroke dysphagia. Methods A total of 66 patients with post-
stroke dysphagia who were hospitalized in the Rehabilitation Department of Dalian Municipal Central Hospital from October 2020
to December 2021 were recruited and randomly divided into three groups: an electroacupuncture group with 20 cases, a magnetic
stimulation group with 22 cases, and a combination group with 24 cases. During the treatment process, 2 cases in the magnetic stimu-
lation group and 4 cases in the combination group were unable to tolerate the treatment. Additionally, 1 case in the magnetic stimula-
tion group withdrew from the study due to family relocation. Finally, a total of 59 cases were included in the study, with 20 cases in
the electroacupuncture group, 19 cases in the magnetic stimulation group, and 20 cases in the combination group. All three groups
underwent rehabilitation training, and in addition, the electroacupuncture group only received electroacupuncture threatment on the
digastric muscles; the magnetic stimulation group only received rTMS treatment; the combination group received treatment first, and
within 45 minutes after the end of rTMS treatment, received electroacupuncture treatment on the digastric muscles. Each group re-
ceived treatment once a day, five times a week, for four consecutive weeks.The Functional Oral Intake Scale (FOIS) was used to as-
sess the oral feeding ability of patients; the standardized swallowing assessment (SSA) scale was used to evaluate swallowing func-
tion; the Rosenbek Penetration-Aspiration Scale (PAS) was used with the standardized videofluoroscopic swallowing study (VFSS)
process to evaluate the aspiration risk; the VitalStim® Plus Swallowing Disorder Assessment and Treatment System was used to col-
lect surface electromyographic signals of the patient's bilateral suprahyoid muscle groups, and analyze the swallowing duration and
maximum wave amplitude; the VFSS combined with the Swallowing Signal Analysis System (SSAS) v2.0 developed by the China
Rehabilitation Research Center, was used to evaluate the motion parameters of the hyoid bone (upward amplitude, forward ampli-
tude, upward velocity, and forward velocity); the motor evoked potential (MEP) wave amplitude was used to evaluate cortical excit-
ability and nerve conduction function of the suprahyoid muscle group on the affected side; the enzyme-linked immunosorbent assay
was used to detect the relative expression levels of hemoglobin (Hb), serum prealbumin (PAB), serum albumin (ALB) and transfer-
rin (TRF) to evaluate nutritional status. Results Compared with before treatment, FOIS scores increased in all three groups (P<
0.05), while SSA scores and PAS grades decreased after treatment (P<0.05). Compared with those the electroacupuncture group, the
magnetic stimulation group had a lower PAS grade after treatment (P<0.05), the combination group had a higher FOIS score (P<
0.05), as well as lower SSA score and PAS grade (P<0.05). Compared with those the magnetic stimulation group, the combination
group demonst rated a higher FOIS score (P<0.05), and lower SSA score and PAS grade after treatment (P<0.05). Compared with be-
fore treatment, the swallowing duration was shortened and the maximum wave amplitudes were higher in the three groups (P<0.05).
Compared with the electroacupuncture group and the magnetic stimulation group, the combination group had a shorter swallowing
duration and a higher maximum wave amplitude after treatment (P<0.05). Compared with before treatment, the three groups showed
greater amplitudes and faster velocities of upward and forward movement (P<0.05). Compared with the those electroacupuncture
group and the magnetic stimulation group, the combination group had a greater amplitude and a faster speed of upward and forward
movement after treatment (P<0.05). Compared with those before treatment, the MEP wave amplitudes on the affected side increased
in all three groups (P<0.05). Compared with the electroacupuncture group and the magnetic stimulation group, the combination
group had a higher MEP wave amplitude on the affected side after treatment (P<0.05). Compared with before treatment, the relative
levels of Hb, PAB, ALB and TRF increased in all three groups (P<0.05). Compared with the electroacupuncture group and the mag-
netic stimulation group, the combination group exhibited higher relative levels of Hb, PAB, ALB and TRF after treatment (£<0.05).
Conclusion The combination of digastric muscle electroacupuncture and rTMS can synergistically enhance swallowing function,
cortical excitability, and nutritional status in patients with post-stroke dysphagia, outperforming either monotherapy.
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