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Application of biofeedback training based on VR combined with rTMS in rehabilitation

therapy for patients with dysphagia after acute cerebral infarction

CHEN Yunhong', WANG Zhi*
1. Department of Neurology and Geriatrics, Affiliated Hospital of Xiangnan University, Chenzhou 423000, China 2. Department of
General Medicine, Affiliated Hospital of Xiangnan University, Chenzhou 423000, China

Abstract: Objective To investigate the therapeutic effect of biofeedback training based on virtual reality (VR) combined with
repetitive transcranial magnetic stimulation (rTMS) for dysphagia after acute cerebral infarction (ACI). Methods A
retrospective study was carried out on 102 patients with dysphagia after acute cerebral infarction. The patients in control
group (n=51) were treated with rTMS, while those in observation group (n=51) received VR-based biofeedback training
combined with rTMS. The curative effect was evaluated with water swallow test; the swallowing dysfunction was assessed
with the Chinese version of Gugging Swallowing Screen (GUSS), Functional Oral Intake Scale (FOIS), Standard Swallowing
Assessment Scale (SSA) and Video Fluoroscopic Swallow Study (VESS); and the prognosis was evaluated using National
Institutes of Health Stroke Scale (NIHSS) and Activity of Daily Living Scale (ADL). Results The treatment response rate in
observation group was significantly higher than that in control group (P<0.05). The treatment resulted in higher GUSS, FOIS,
VESS and ADL scores (P<0.05), and the scores were higher in observation group than in control group (P<0.05). The SSA,
NIHSS scores after treatment decreased (P<0.05), and observation group had lower SSA, NIHSS score than control group
(P<0.05). Conclusion Biofeedback training based on VR combined with rTMS can improve the efficacy of rehabilitation
therapy for patients with dysphagia after acute cerebral infarction, and effectively relieve dysphagia.

Keywords: acute cerebral infarction; dysphagia; biofeedback training based on virtual reality; repetitive transcranial magnetic
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7 I AR S i B0 3R T, RS 5 7 LA ) P 0
P, S RE R AR R D RES . EE AT 4R PR )
(rTMS) J& —Fh JCJ 1 22 R Gk A SOayr BOR w8
2 o T B 2 v B A A B A T 5 3 fTMS 7E
U ACT G 75 W ) B B 1 S A W LR Dh RE B 1 G
—ERIER . BB (VR) SRRl T AL AR
AR Z R LS S, 68N R SR A LA
R A B B M B v R U SRR AR M | DRI VR B
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1.1 —fg&#

PEHL 2021 4F 1 H~20224F 1 H 7E ra 2= Be bt =
B i 25 PN BHEE B2 19 102 451] ACT Jim 75 WA DRI s 8 254
WEFE X5, T A R 3 4% Bl HIL B 3205 oy xR
(n=51) FIWEELH (n=51) . XF BRAL . 4F % 50~75 %, F
BIAE Y (62.35+6.01) 2/ 5 5344 29 ], 2 14 22 4] ; o
2~7 J T R (4.5161.15) J&] 5 0 08 i 44k« 2] 41
B, B0 10 1 WAL AL AR S 49~76 %, -2 A e
(62.55+6.51) % ; B PE 28 ], 21 23 1] s g 72 2~7 JA]
PR (4.4551.21) J] 5 AR FRCAA « A0 42 5], 340 9
Bl A — M ek 22 5 B Ge 2R L (P>0.05) . A
S EGE R RS H
1.2 ZANFOHEBR FR A

AAFRAE : OFF G Crb B Zop sl i i A< iz
FEHG 2018) H ACTIZ Wihn 0, EL kA5 45 WA [R5
QFMy>45 % | B AR ; Qi R TR 58 s Q1S
B AR B HEBRbRE : O AR IE A T2
T O A G YN & O A B @K
PEZE  RELAH
1.3 Fik

WILH Y AT 8 BLIR YT o XFRRZH T DA rTMS JRYT,
T3 Af 2 TR RNEA A (T K R ROUK B AR, Y
5 CCY—D)IRYT , BB BUM 8 8 -2k Pl v e i &
Xof £ R YT AE B X, AR 2 1.0 Haz, J0 0
80% 32 2 B AE, 4914 18] < 20 min/ik , 1 ¥k/d, 5 WK /JE o
WREE 20 7E %t BEZH () 3Rl - 352 VR A R il 45, 3
B BCE RN G0 R A R A

TS AW, 5B E A 2 em A IS S B, R
F AT AR DI 25, 20 min/¥k , 1 3R/d, 5 IR . TR
HIRRIT 4.
1.4 WMEEIEHR

(1) YRYTHT IR YT 5 77 W ) 58 B 65 PFAk - SR FH R
SRR R D REEAL B 6 (GUSS) MY, B3 2043, 40 8k
AP 2 B 2 A A o i B ™ o DR PE 4 DR i
F(FOIS) R 7 AV o3ik , i B0 1~7 53, S (E AT,
PR LB RE ; bR fE A T BB 1T 1 4% (SSA) L 1%
ERASE 3 R, 3 BRI R A IR S mL
JKF 60 mL 7K , J3E A 18~46 43, 43 B0 s 1t W 75 1A
B A5 B ™ L (2) IR T BT VIR T S A G K A
(VFSS) : 1 = 1] VFSS FIHA i 1] VFSS #4°% F 4 4T
G1E AR 0~3 43, 43 BRI U A A ) T e
JUEE IR VESS R S GOV ik, 50k 0~4 53, 4
BB AT 18 B R R R B R EE L (3) IR YT RT IRYT R T
BUVTAR « 8 FH 98 [ [ 57 T AR 5T e A5 v i 36 (NTHSS)
PEAS B B 2 0TS O, B0 0~42 43, B i
™ 5 H R AR TR IS BBE ) i % (ADL) iP5 1A i
HWUG HE AR, BRI PR ATE B
T LA S 2 A A5 T P 25, P43 L 0~100 43, 43 B0k
AR R A TE e
1.5 FFRTEE

IBITRT AT I M T RO 6 25 512 I AR
IR PO TR RAR B PE TR, B AT IR 30 mL
TR ARG AT IR BRI TEME W% 53R 5 5 97 RV
HR A B E IR 97 5 T I OKGR 50 B8 T 1 8K | s TACE
R CEFREIATIEM . WA IRIT R B HAOK
IR 1~2 9%, I RIEARTH 2R B R RE R A
OSSN TR NG BTN & S NS S 3 W
PEFEL 2 TR R EEA T
1.6 Git=AH %

it Mrag i Jy SPSS26.0, X T+l f 1F A 40 A
Fo 7 22 55 VRO , T e DA B pm i 25 R0
T3 R 5 THECROR UG (%) 227K , 47 x> K 96 o Fisher
KA Z T 5 1 5E 0=0.05 KT FRIE, P<0.05 Jy
ERAGIHERE L,

2.1 WAL
PILHSTF R LA, A R 22 R A G E L,
ML L A RO R 3 = X IR AL (P<0.05) , WL 1.
2.2 #H GUSSE4 . SSA 4y [FOIS 4y b8
JRIT 5 W2 GUSS PE4) \FOIS PR/ BRI i &
Tt SSATESAI TR FRE(P<0.05) s 541 GUSS
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Table 1 Comparison of treatment response between two groups

V43 JFOIS P43 i 38w T-%F R ZH , SSA P40 i FK T %t
Ml 2R A 50T L (P<0.05), L& 2,

Feases (0] 23 HABEEYREERLY
il n K ik T RAERCE IBYT A PR AL T B VESS T 43 W I ] VFSS 1T
WEAL 51 13(2549) 33(6471)  5(9.80)  46(90.20) O R VESS W4 i 3 & TIRIT I, 2R A 512
AER4L 51 9(17.65) 29(56.86) 13(25.49) 38(74.51) B Y (P<0.05) , WLEL 4 11 g HH VFSS T 43 . i i
X 4317 VESS P13 IR VESS W03 35 15 TR IRZH , 22 5 A7
P{H 0.038 it B X (P<0.05), L3R 3,
#2 PLH GUSSITSY \SSA 14y FOIS T4 ELES (+5)
Table 2 Comparison of GUSS, SSA and FOIS scores between two groups (MeanSD)
s ) GUSS 4> FOIS 1143 SSATF4Y
R Al RITE IRSTHI RITIE TRITHY RIT IR
WEA 51 827+1.01  14.21+1.54% 2.01£0.68  6.0240.45* 30.2843.15  21.36+3.64*
XHEA 51 8.26£1.06  12.84+1.31%* 2.03+0.63 5.14+0.87* 30.24+£3.05  24.02+3.51*
ol 0.049 4.839 0.154 6.416 0.065 3.757
PH 0.961 0.000 0.878 0.000 0.948 0.000

5R7 1 HLER , *P<0.05

®3 MATHEZRELERIER (2s)

Table 3 Comparison of VFSS scores between two groups (Mean+SD)

o M A VESS 43 M IR VESS $F43 PRI VESS P45
A ! IRYTH BRI IRITH RIT A IRITHT RITIE
MEEH 51 1.01£0.35  2.28+0.38* 1.0240.44  2.23+0.32% 1.74+0.56  3.27+0.32*
MPHRZL 51 0.99+0.33  1.76+0.53% 1.01£0.43  1.89+0.59% 1.79+0.51  2.89+0.59*
i 0.297 5.694 0.116 3.618 0.471 4.043
PAH 0.767 0.000 0.908 0.000 0.638 0.000

5387 HES, *P<0.05

24 MABEMERBRELE

VAIT S PN 4 R 3 NIHSS P45 8 2% TR I7 A,

PPAMIR TN B2 ADL PP43 5 T4 IR, 22 S e it
27 L(P<0.05), L3 4,

ADL ¥4 I 35 = T8 Y7 17 (P<0.05) 5 M 4X 4 NIHSS

x4 MABETEF LR ixs)

Table 4 Comparison of prognosis between two groups (Mean+SD)

NIHSS 45 ADLT4)
211 51) n — —
MEDARil bEvAd PEp AR MEvadEl
W4 51 16.84+1.34  12.58+0.89% 43.85£6.35  63.26+7.02%*
X4 Sl 16.76£1.29  13.25+1.04* 44.01£6.29  57.24+6.87*
HH 0.307 3.500 0.128 4377
P& 0.759 0.000 0.899 0.000

SYRITHIHLEL, *P<0.05
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B, B R 3 RN IR R | = R R R Bk R
SRR ACT R R A e 1 I A TR 28 78, 7 i
RIXE & ACTJE WL IE &RE™, i T4 WA ) R e i
BE R RN, TR N EWIREGE R R, & 80
HERAR  TWFREREHERGE%, AL E
Yy K AR R, S5 BOW ARl R S B %E
JEEHHEE BT KA ACTE B A
RIXE , I e IR AT T TR YT |, RROE A R AR R 1R
W 2 B AE KU, R, SR RN 5 A9 ACE
FWH R MEZ RS2 . rTMS 3 38 415 5 24 Ay 35 10 11
Jr R Bz IS DI RE , BE N5 517 A A O ) S R
PR AT AR A 2B . rTMS 7EIRYT ACT)
iz 2 I REREAT AN T RE B AT A< S AT A T
A F A5 55 7 1A B 23R 9T L U A A i T T
VR & AL AR #E 0 0r E — 4 Ak B nT {22
H R R IIAEE , B S BAE U R AR B
REfE B B SR YE. HET VR Z N H
T e A NI RERY B S B 0 B R
T 22 S5 T IR YT o RSO VR A I sl
Y55 rTMS B 1697 ACT G 77 W IR X g8 2, 398 H
A -

AT 5T 2R FH R B AR K56 B 7 R B PR 3
(Y730, 45 5 s VR AR R 2RIk A TMS YR YT
AR AR AR AE Y R GV S [F A r TMS
L85 i 2 v S e R R B N () o7 45 R B, G
Y42 A S A A Y TMIS 34 T 1 BE I35 8 25 4 T 2y
fig. AFFE VR AEY) RSB IIZRIK & rTMS IR AR 5
I8 35T B I rTMS JAK , I8 A e J5 2% Ay 14 DA
AR 275 R S AR AR 52, L B2 VR A BRI 0 L Sl
e TERAE W AL AR TR E IR

AW 5E N GUSS #F45 \FOIS #F-43 . SSA 143
il B R ITBE , 455 B R IR YT J5 4L GUSS 145 |
FOIS W43 81 Y7 B B 35 1T, SSA P4 B8R Y7 il i
N R MEL AL GUSS 143 \FOIS W43 i 2 /55 T X JiF
21, SSA PF4r i K T X AL . VFSS J& 75 MK PR M AS:
B4 hriE” i VESS RETH £ (10 L2 21 2 1R
TR ZE R AR L UM E I B0 L £ A T e ) B AR A
Je B 5% BR AL, BE DL A A S A NIRRT S 5 B
HEAARE, HFE L Wik B kiR W - BA etk
SO T VAN R A I T RE R A, AR ST
X TR 4 SR B AT VESS PF43, 45 3R i /sy 7 e 41 11
J ) VESS P43 MR Mk ) VFSS 343 iR W VFSS 3143
L TIRYT R, LSS 1 ) VFSS 343 I i

W VFSS V43 i= W VFSS 143 . & & T X B4 . A
F5E 25 ik — 22 EIE T VR AE W) I BRI 2R B A 1 TMS
RE AT 2050 5 A 3 7 MO R X, AR o MR IR B 9 4
FIVR A DB AR (0 & A o rTMS B 422 30 388 R ki 2 Jo
FR P X X, i S 2 4T R T4 VK Wiz 3h
PP IIRE, VR AW R kg ad i s B LR S
S AR A LT SE A B, 4 B RS I B A A MR B A
WL W4 2wt , 91 HL VR 19 sl PR Ak v 2 i 1 AR
FE SRR, B R B A I 2k R T
FE T TE B 1) A A X AR A IR ) BE R K &R [ B
NIHSS P¥-53 . ADL 373 %% 3l 41 735 0L 22 41 9l Ji5 ik 2
BRI

ZE LTR By TMS JRARYT , VR A U1 25
A rTMS 3 b 33 R 8 4 A RS i D1 A 25
A 10T ACLE B W R XERICR BB V), (B A B 58 3847
TE— 78 W R BR M, 2R R 3 1% 24 7 BOWHR 358 4 LA
KRG D RE A T ELAR AT, e SEiF 8 1 — 2 el .
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