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The Role of Immersive Virtual Reality Speech Rehabilitation System Combined with Transcranial

Direct Current Stimulation in the Rehabilitation of Aphasia Patients after Stroke
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[REE] BB HIHURZAUR I (virtual reality, VR) 515 HEE A LEIHA-22 A ORISR A< vh IR ST A3 EELVR
ITHICR . F5iE RABEHLE T F BB R M T B BRBE 2020 426 A ~ 2023 4F 6 AWHEIT 90 4il25 I 2 TEE 2.4 5 A%t B4
FIEZ L 4 45 (], 3 HRZELBE 28 T 48 B RIEBATT , MR B 45 ORI VR 5 1 IR E 2 Ge I ZRID6 A 220 L s P fil i
TRIT AL ES T T 12 J& . PRI R IT 2 VAT B Ja P 5 415 & e G (western aphasia battery, WAB) P4y,
J2i#p% (aphasia quotient, AQ) . BhHEME1E =A@ fE &7 (Chinese functional communiation profile, CECP)PE4y . iKZE
He B E AR TR T B 3% (the stroke and aphasia quality of life scale—39,SAQOL—39g) 4y, 58 M4 EEETT )5 WAB
WAy AQ . CFCP ISy Je SAQOL—39g 73R 4% 4k B PP 43 3 Wi 35 5 TRYT R (P<0.05) . WELHIARTT /G WAB HHA4 AQ,
CFCP ¥4 B SAQOL—39g 3 -2t & 1 5> 34 10 25 15 T4 2R (P<0.05) . MERIARIT A R B 35w T4 2 (93.33% vs
77.78%,P<0.05), £5€ JLIRR VR 518 B RO IZRIN A 200 BT H B AE A% W 354 v 2 P U 2R B B 1T 3k, s 1
JABIERANTE S IR AE D , S THAETR B,

[RBBIEN A5 )5 R EEE s DR PRI S s ST HEAL J 50 s 20T e HL i s He &L

[FEHZES] R493 [XXEPRREST A [XERS] 1672—-4933(2024)06—0628—04

[Abstract] Objective To explore the application effect of immersive virtual reality (VR) speech rehabilitation system
combined with transcranial direct current stimulation in the rehabilitation treatment of patients with aphasia after stroke. Methods 90
patients with post-stroke aphasia admitted to Xuzhou Rehabilitation Hospital from June 2020 to June 2023 were divided into control
group and observation group with 45 cases in each group by random number table method. The control group was given transcranial
direct current stimulation treatment, and the observation group was given immersive VR speech rehabilitation system training
combined with transcranial direct current stimulation treatment. The both groups were continuously intervened for 12 weeks. The
clinical efficacy of the two groups was compared, and the scores of the Western Aphasia Inventory Test (WAB), Aphasia Quotient
(AQ), Functional Verbal Communication Ability Scale (CFCP), and Stroke Aphasia Quality of Life Scale (SAQOL-39g) were used
before and after treatment. Results The scores of WAB scale, AQ, CFCP and SAQOL-39g scale were significantly higher in two
groups after treatment than before (P<0.05). After treatment, the scores of WAB scale, AQ, CFCP and SAQOL-39g scale in
observation group were significantly higher than those in control group (P<0.05). The total effective rate of the observation group was
significantly higher than that of the control group (93.33% vs. 77.78%, P<0.05). Conclusion Training based on immersive VR
speech rehabilitation system combined with transcranial direct current stimulation can significantly improve the efficacy of aphasia
patients after stroke, improve their aphasia symptoms and language communication ability, and improve their quality of life.
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FRA 5L B T R 5 AR K I X 2% L B e 7 PR B 1 1
20% ~ 40% i figi 2 825 2% S AR AN [l B BE D2 U R R 1
iE, (8 B R IE W 2 A B RE ) , ™ RN IR 3 A 1
FOTAE, L, T R AT TR RVE H i TE 2
HhE RIERER R 28, 0 2 B e TRTT T BOS REEUS AL
Bo AL RO 24 i R R 2 i — Pl & 05
Z, eGSR 22 T AN S R Al 2 BTG 2l , CAE
A R A oh R 2RI RAETRTT A Z A T
TR R IERE AR %, (il 22 P9 AL i7c H O AN REER
RRAFECR . B (virtual reality, VR) L2 {EBRIT 55
I BEEIRTT SRR BT S Uk T AR R RIEE
REEIRIT h b A A HE . AR TR A VR E
VB HEE A GUI A 28 L F RO 22 v J R RERTRYT
HOR BB AT

18R 5RHE

L1 —fopt

R BB LB 2R B R 7 R BR e 2020 4E.6 H ~
2023 4% 6 H Wi i 90 (il 27 b I S 1 AE 255 40 A oxt HEZEL AN
MEEH %45 (], PIELEE — IR PO LA B35 22 5 (P>
0.05), W3k 1, LA AT Ebtk, A ASRifE: (1) FF& xize iz
Wi brifk!”, 2 CT 8t MRUS RIS 5 (2) i ds b s & A=
GRVEAE  FF A CDUE R IBRE RELIATT T A AN R T
WiARE s (3) 4R =18 %75 (4) Btk za 5 (5) BEAETCIA
SDNRERERG s (6) iR, R . (1) A b ar A & iE
HEFIL s (2) EAPERIER ; (3) HEWT R s (4) %%
OIERE & SUTNA SR E . AUl R A (R
HEIREAE

1.2 757k

PHEL Y32 LS TR R EIRTT 1R & e o B
R TR S IORE B RSS2 T PR
R RF A AFLR, VISR R b AW L il 55 £ ol
R AR R, B kiBYT 30 min, 17k/d, S A/,

12,1 X MRAH FE S 1 G IRTT ALl L2 2
B PRI, SR T RO IR B AR DR TT IR A BB AR PR 23 ]
A7 YRD CCY-EV BURESS RIBL AL, 2 v AL TRTT (L
b SR BERTE R A , 2% B A AR, A A
sz BRIz 3 B2 X AT RIEIRTT , S0 -
L 5 B 90% , Jii i 1200 71/ , 4513 1 Hz, il It i) 10 s
k2, 20 min/ik, 17k/d,S d/JE, JESHATT 12 A,

1.2.2 WELH (E WL TE A Al B2 iRl VR
BIERE RGHRIT . ZAGRAEHAR PR JBURM
M55 3 e, AR B S REIE S X AR 1B
BIRBHEAR | A AEAFHARSE N Z s R PR AL 5 1] 1
oy G SOHE IR, BE AR P Tk
FEAH L N2 B AT i AR 3US% S AT AH S 2R3 s s o
Yy e AL R TR 43 2 R B | AU ST TR R R
N7, 5 AR — 3t b, ZRFHE R T LH
VR —HL L, BEE Bora G W BRI, S
EIRIT IR S FEA Ui VR S8R k. (G700
fE VR F1E A Aix B R IR SRR Dt T 2f
LA TR, WITT AL BE R 75 £, LA I 45 2 fip 44 L AU
18 BE R | 40 18 R 07 N AT IR, 30 min/ik, 1
W/, 5 A/ EEHAIT 124,

1.3 WELHRHR

BT R B Rl — 0 HE IR I AEAS J 8 2 40 4 B i
TR

13,1 KRB E RAVE T K HE KR E & K (western
aphasia battery, WAB) ") 14 & 7§ (aphasia quotient, AQ)
PR, WAB &6 B & 155 (2047 ) WP B AR (10 43 ) L fir 44
(1053 ) FI& R (10 53 )4 &y, oy M m FoR B ETE S
RERAT . AQ=(H RIES 4 B0 Bl o B+ fr 20 B+
R 5 H) 2, 53 100 4y, AQ R FR 7w B8 S 1B 2 B bk
. IEH AQA98.4~99.6 43 ,AQ<93.8 sy Al vl HEH 4
L

132 EFEERE) RADGEMIES RN ER

1 PERBHE RO

R %48 (n=45) gt (n=45) s P
L2} 28(62.22) 30(66.67) 0.194 0.660
J E![ %
HESI[n (%)) 4 17(37.78) 15(33.33)
SERAERY (%, Xts) 62.58+7.54 63.71£7.91 0.694 0.490
SER SRR (H ,xts) 3.26+0.87 3.54+0.79 1.598 0.114
i 4 1 14(31.11) 17(37.78) 0.443 0.506
s 27 (%
W] it 5E, 31(68.89) 28(62.22)
R 12(26.67) 11(24.44) 0.058 0.809
AR (%)] e I 19(42.22) 23(51.11) 0.714 0.398
e JIg IfL 9 14(31.11) 16(35.56) 0.200 0.655
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(Chinese functional communi-cation profile, CFCP )" i
W, Z R RS UL BRI R 0 250 45, 155
RPN B H B SIEEE R,

133 G BE SR A i B e A TG R &
(SAQOL-39g) PRy, i% SR A IE AT 745 . D&
IANYERE, 5y 1H S B 16~804r . 7~354r [16~804), %
Y LA 57 bl B FN AT BT

L4 IRPRFT %

ARG YT Al S CECP B 4y W s AR T 2% . (1) B2
CFCP P4y B n=75% , 15 S 1AM RE I HEAWE s ) HRL:
CFCP P 43 3 i 35% ~ 74%, 1% 5 {4 i 58 0 . 25§28 0 5
(3) JC% : CFCP P45 H8in < 35%, 15 & {43 fg ) JC W 2.2
NGRS G e GO = A ST R &

1.5 et 751

K JH SPSS 24. 0 Bk it AT 5t L0 Hr . HHRBTRHRR
UEFF & B0, T PRI ZEbRifEZE AT o800 . THECEE
BRI (%) 708805, P<0.05S hZERAFIHHE N,

2R
2.1 W4 WAB PE5 1 AQ ELk
BT, WS WAB B 5 AQ LR L B %

2 WHBEIRITHE

F(P>0.05), G877 )5, WiZH WAB &% 5 AQEHEIT Rty
B8N (P<0.05) , H WL g2 (2. 25 w5 T % R 4H. (P<0.05) ,
W2,

2.2 WYL CFCP 14y Fhis

16T I, I 4 CFCP 14y ELESTC B 38 25 57t (P>
0.05) , {RJT )& , Fi4H B & CFCP ¥ 4y £ . 25 3% Jn (P<
0.05) , Mlg2 2 i 25 T B4l (P<0.05) , L3 3,

2.3 PR B SAQOL-39 g4y EbiR

{BIT R, P4 SAQOL-39 g 53R & 2 B PF-4y L.
FHFEF(P>0.05), {RYT )G, Hidl SAQOL-39 g =k & 4k
PPor ¥ 025 THRTT i (P<0.05) , HOW %24 W 25 3 Tt
HB4 (P<0.05), L34,

2.4 P B I RTT Ak L%

M 22 41 Fioet B VR IT S A 23 4y B 93.33% (42/
45)F1177.78%(35/45) , W24 . 3 v T3 H 4 (P<0.05)
WS,

3itit

A5 S S VR A T2 rh BT R I BRI 5 ZhREIX
ey Bk SR A5 095 185 BRI PR AE MU P, R T e
HBIEARRF R TR R RE BT E EEEE R

WAB 157 Fi1 AQ LLAR (:ts)

551 HE =) W LR (47 ) EACS) 2k (5y) AQ
1RTT HI 1BIT SR 1RTT HI RIT A 1RTT Al 1BIT IR 1RTT A RIT A 1RYT Al RIT A
FHIEL  9.56+1.34 15.49+1.75" 7.59+1.19 8.98+0.65" 4.65+1.09 6.74+1.54" 4.37+1.28 6.76£1.64" 26.17+3.39 75.94+7.82"
Mg 9.98+1.39 18.46+1.32° 7.68+1.23 9.56+0.36° 4.74+1.13 8.87+1.03" 4.52+1.19 8.84+1.32" 26.92+3.85 91.46+8.65"
t 1.459 9.089 0.353 5.236 0.385 7.712 0.576 6.628 0.981 8.928
P 0.148 <0.001 0.725 <0.001 0.702 <0.001 0.566 <0.001 0.329 <0.001
STRIHIGTT AT, *P<0.05
%3 WYLEETRIT i Ja CFCP R4y ELEE (4, xs)
A 1BYT Al 1RIT A t P
Fo HEZH (n=45) 134.82+16.93 189.72+19.72 14.170 <0.001"
WEL4 (n=45) 136.69+17.28 219.92+22.18 19.857 <0.001"
t 0.519 6.826
P 0.605 <0.001"
*P<0.05
4 WHIBTT B G SAQOL-39 gifsy bhik (4, Xks)
o Jace2i] beagil IDS:iEd Ry
1RYT Il 1R fa 1RYT I 1R fa 1RYT I 1RIT fa
St AL (n=45) 32.83+6.19 48.72+7.91° 13.18+2.89 23.96+3.72" 39.28+5.63 47.36+6.89"
g2 (n=45) 32.01+£7.24 59.63+8.32" 13.87+3.21 29.32+3.56" 40.37+6.04 56.36+5.64"
t 0.577 6.375 1.072 6.983 0.886 6.781
P 0.565 <0.001 0.287 <0.001 0.378 <0.001

LiRIT LR, *P<0.05
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x5 HHLEEIRIT AL [n(%) ]

gkl B3 GEES Tk BAR
%ot B4 (n=45) 7(15.56) 28(62.22) 10(22.22) 35(77.78)
MEEL (n=45) 17(37.78) 25(55.55) 3(6.67) 42(93.33)
x 4.406
P 0.036"

*P<0.05

T R ZERAR S, A RRIEEAENEER &
FEEERY A R MW M2 R B AR B S 1B DhRERE T, &
BOLHR ) AR S IRAFAERR DT , AN RE ST B BE M4 &, i3k
NS H Ja B 2R o

22 P R B — R AR R A G105 Y ph 2 DR 5 1
AR K 1~ 2 mA B L R ATBOR i B =, B[] FRL A
N BAAR G 1] AR , 384 n b 28 TC AR IE Na* Ca® i i 1
RIS 20 N Mo v, (S R e e AT A, 3 v b 2 K i B /5
Bt LAY AW HALLB (6 H L T T
fith F s H 28 P L O F AR T 12 JA I BBERTT S AR
2Rk 77.78%, 167 Jg WAB ., AQ. CFCP '), J2 SAQOL-39g
R T4y B3 TRTT T (P<0.05), HHIES
TRTT LA 116 A 22 0 B I F AL RE 5 1 n 2 v R A Bty
PR EE B WAB B A F1AQM Bt HL s 5 ke
i 22 570 2 R RGE v o7 A8 A T U 45 2 fl w2 o DR B A i
HRABIA NI 2238 FURE L, it S TBIE AR o

LR VR S8 RS REE 45 B E QG A H Sk

U R IR, TR AR E S T RIRTT e

S REFTENERINGNE .. HETEESIEIZ,
VREEREAZAGNALEEE SR HR, BEETE
o, PO e e T R A R B
VR FEREEREFr, Xt 4 i 25 v J5 S 1B J 8 1 HE LI 2R
FEREE R o, %A B R A RATAV IR SR,
SRIT IR A INAT i AR TR VR 575 He
B ZRGUR 3 Gl e e BB AE B EAT T, SRR IR
% i S0 S TE S RS 07 A 3 (Chinese language screening
test, CLAST) v iy £ &R | B Ry TR 31 46 4 1 74750 T K
BB BHRIT R B, UIZ RS RSt e B A S
EThfe. AHFT S AE £ P AL O r il A I & R
TR VR SEHRAE RS T 1, 45 RFBW g B4
1BYT SR H 93.33%, ik 2w T4 411 77.78%, H.
1877 Ja WAB ,AQ CFCP Jt SAQOL-39g &3 & 4k FE 1 4>
B2 v T R (P<0.05) , $RiiRA VR iR HRE
RGeS HE RIBRE B BT S 1B RERIAE
TG,

=

H2r 2
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