760

Chinese Journal of Rehabilitation,Dec 2022, Vol. 37 No. 12

READL IR SE B ARTE A P AN D RE B s R A2 O AT 5 0 e

EARATY R IR AR, AR R AT R TR R &

CXSERT R LB A vb s DA 00 D) B e 1 5 e 2
[FESES] R49;R743.3

e 5 A N T iR B B (post-stroke cognitive im-
pairment, PSCD & 48 8 % 7 v J5 & A4 19\ F 2 B
B AT R B G TE VR H R BT T R B 2 ] [ A
SERER S A DAAS Hh S DA N B Al R R A R
SRR AR BE AR A . 2 A0 B AR R R A il
PN AT RE R PSCT 23 45 o S - R iz iy K Ul
G, P R R AR TR R R i 4R R PSC
1) T Bl A 36 T 8 B R R 28 5 A A0 8 ) T 9 L 2
__.[5]

HE L ELSE (virtual reality, VRO 4§ it L&
BCAT L N TR 0 SE H W A 6 B B8, A iR .
FARLPE A AE RS . BET VR BRI xR AT 55
AR FE NG RR . REmSE5ET . 20 e R
1 VR AR Z W0 B 97 S 3 47 R w0 H T
P8 B A2 B, IR AE IR YT A S AR A ) e R A RN
12 2h Ty Al A 7 U T —E Y . BARE A E
A VR H AR X PSCI R & J7 200 & G2 PP, 5 1t 3¢
B0 AT B AR AL R RN 7 2 AT £k L Rt L AR
SCAEB R VR AR X PSCIL B & 97 %0 [\ I, 1 25 4
7T AR AR AL AT R 5 o iz B R 7E PSCI
FRESZ b B A FE R ) 0 S 2%

1 VR $AR7E PSCI fr & # vl e 09 /E A ML)

TN T RE MR T R 5C Jil 1 22 19 2% . IR et 22 [0 5% 45
FaF) o B b 55 2% ol DA R D R R S AT G L T DA R 2 i
W A A2 1) Bt TP AR B 2 R e R AT I ED L AN T
RERESZ AL T B3R )7 PN R T, 3 2R 0E i o
A B R e T B AT O AR B B A A
I B R A2 52 45 B ot 28 28 4 O T 3k 3 A A R

HEAeTH . EEK A KR4 5 H (82072528,81874032,82002380) ;)
KA HRFEE AT H (2022A1515012460) 5 " RA KA S EBFE A
I H (PROJ1007074041166696448)

s B 1 :2022-04-01

PR WAL T EERF R a0 BRI IE Be BREE R4 FL, )7 5102805 b. 7+ 1
FRBE I 5105155 ¢, FEA BE2EBE . M 510280

PR TR (1999-) , 53, F i+ F 55 A » 2 22 N 35 e &2 40 By 1)
HIF T .

S IHAE# : 15 # & , drhuang66 @163, com

[DOI] 10.3870/zgkf. 2022. 12. 012

Difery B, VR AR AR N — R 08 i 58 H AR
X O A O X 2 A 4 2 OO B Can
PR T SR A L R At = X AT 55 I Z CAn S B 9 1
BB AT 55 2l A5 Az 2N T 55 I 2k Cln R 8 AT
55 (s s A7 A iz 2 55) 45, HAE PSCT R & b af
RERYAE FHALH AR

L1 AR Rtk s ik a9 4E AAudl VR
FEARANE DN IR T W8T 5 v e I W e 55 7
SO A R AH 6 B4 K DX 38 1 AT 22 8B, T R A B
TRk ) 4 22 [8) 1) 3% 4 RN D e A . R R 7
T - Lin 5551 ) R R He R 0l 15 % B 35 1 400 5 n 1 3
YINZRn] LLBH 2 5| 8 O N Aif s K o A 0l B2 i fe
N o 3FE— A AR H e PROAT I 45 R IR DA AR X I 28 1) L
ARG E 2 A Ry e TR0 5 A DG I R TT DA ek A
BN R T e B A B e 12 00 L B AR IR T B Re ) il
5 P A A . A W o RO T T i
2R BB B T2 A T T T A A AR 56 R X
TE SR RECT K— BLAEAB B RN R 43 2 iy 22
B0 T F AR AN W AR Ak B REAE L 4 1 AT LT i A A
R R4 X, Castiglione 451 % B AT 2% W ot il 3%
X £ ) S A A FRAR 9 52 L 5 7 T B ) 3R IA
Iy Re R AG RE AR E A BRI . WA g R B
VR B A PR A =F 5 il A0 S AR I b i 3 A B i
e i et w1 o 5 22 1 e 55 0 o6 B ph 28 08 o 1 A%
TiIRe i £ VR B ) AP B TR Bt W ARG i AR ik
I » 2 2 i AR 3 A i 5 5 A DN T A 28 T K i i 48
RGN, A P300S R O A, A AR 4k
SR AU A A A8 B 28 L T Sl Y B e, P3O0 I8 S 7 5 )
2 B K X A A BB i TR R R R R
S50 MER I Mt ., VR R T il )G 2 v B
P300 I i T+ » 32 7R B U Ty BE el
VR $ AR AT i 38 328 500 % i 40+t 28 F 3 2 3k B i R
i 3y e R 52 32 10 S R AR

1.2 Rk X R AE S| 4 A 4o 2h 48 e B 649 4 A AL
# VR AR RN TR B4 i 2 — 2 58 43 AL
it 2 ARAT: 55 YN 2R 28 B AR T o T S it =X Ak
155 NIRRT AR 8 3 0 H 2 5 R0 &R



R - 2022 4F 12 A - 55 37 B4 12 1)

SRR, WFgE B 3 VR R AT 55 Il 45T
DLSE M R AR 28 3R 8 O Ve L AR R D e EE 4, AR
T VR BN A I 25 (A0 5 52 B 45 8 R 51 A 2 i &
oL EEFINLES 5 EDY, VR R E XL
R R R PR R BB B 5 iT DA R R R E B . 2 5
JEE RORR A B B v R LA BT DR b 8 38 SO 3 i (4n IR
BB HE FH 22 12 JH B 2R 90 R finh SR 4 i A A B T e b
el FIPED T A TR R A & e B By T i
X & 7 #g 3 3k 3% 3% (proton magnetic resonance
spectroscopy, 1H-MRS) X ] DL sz e i i 28 9T
&5 RIS U A A BT 5T B VR i xR I 2k Cln i 40
1138 R FULBE 4 R0 H 4000 55 45D T LA $2 i R B I D IX
1TH-MRS FZACH Y N-Z BE K T4 2= R/ LR LA
$E7R VR XA B & L6 5 ] 8 35 1 S X 1TH-
MRS YA G .
1.3 35 3h-ikde Ak 5 25 4TI S 2 AR 4R B 64 4F A AL
BE-NAT S I gk 28 VRIMFEEE P& T4
ts TINHIDIRE R E 03z s Il 2k . VR F AR AL H 2 5
-5 e LG SR E FhZ 5%, &
VR #5g ik A7iz il 2 0048 R o 1Y iz 2h (T %5 (n
& ZEA) T REA R TG A AT RS NI 51 &
BRI E SN AR, A2 sh e nT DL A 4R e A R
PR 2238 SR R 1 7T R 34 9 2 DX 1l R I 3l oK 5%
Ml DA 0 ) i Can AT T 68D » AT 7™ 25 A 25 A 0 D) g Pk
SHBRACEROR S RN R R, W H
AR TSI B AT RE 23 8 o R R A A 28 1AV e T2
kg 2 200l I R AL R VR 38 Bl itk kL AR
il 7 A 5 o 3R B0 R LA K 7 Y 728 Ak 25 0 OE 3R B
F4) A G CAn o Y 1 b 2278 SR I ) L 8 3R TR Pk 31Kk
il DX 3 v S5 DX 3855 S5 o R B 9 TR S XL R T
M A R 2 TSRS . B 2L VR R AE R PSCI
R BYIRIT Tk — . B ET A 5T A% R R
i Fi, PR B8 I £0 AN 45 Fh 2 R B R YT Fe L
R ok 2 R R R HOR 4 R A IR E3h 2
550 DUA R St SOt 0 R 2 A A ok B R
i #f 28 AT 38 M T S B A S AR TA N ) R Y B
SR HHL A T o — 25 AW 5T IE 5L

2 VR #ARETT PSCl MR A7 %

2.1 Bpigyy BUKEE VR HOR AT INARE & 0y ™
SR FE AT K A Wii, Xbox Kinect 76 N BT 7= 56 LA &
LI BRI E G B VR R4 41 Elements, Caren
A VR AR BB AR A A I 32 DAk Y
D5 AT A 5T LAAE i g 4 O X0 B8 AT R
AT AL SIS SR YN RSS2 5

761

TSI Sl 401 BEAT R4 0t T s mT AR BB A
ife" . Kinect &4 /0 & 19— Fh (R 1% &, 3L
AWFFEA Kinect 5 S B 4 HOR 2455 ok 57 UL ER
S5 o b R0 IR R gl A 2 o) R AL T L 3k ) S S
A2 H R R Kinecet (R 832 B BE & I 25k 7] DL
o R Y R T R . kT A T VR
e AV A X B HEAT NI R S AP e — SR R
KRBT Y VR i akxd PSCT 25 ok 136 A BE A H Pk %
P o U7 XK P9 25t T RE i = A RR A A OE MY A R
AL VR IANFIEE & & 48 . U Elements &40 | 1F i i 28
H I e s o Ae b BOE ph & IR R &, Elements Xf
A (B 2 O\ R IZ ) 3 R AR A WD ok R
i b R T VR HOR AT N & T I N4 &
BERERAR U X B ik R R BRI H A2 AR
FEERIT . K raain) VR & SHEE HRE A
B VR B ZR G, AT LAAR 8 582 92 B A7 00 ) 4%
T R E B2 T A B 5% 8 N R8s L X0 JR A B A
JRE AT 2 b

2.2 BEAET BKEIRIT RN VR SRS HAb
— i 2 R e S D7 1 Rk B B PSCT & 3% 347 A A
SN %k

2.2.1 BbEMHHiAmyeisgk VREREHESE
B GnEUERSD Az Jy Cn BB g A0 A B AR T
1% s fig J1 Cactivities of daily living, ADL) % 4% 45 1A I
YT HBK A . IR b g 0T AEd G &
FHNHINREWE . S BB 5E R B A X T —
AL GETE R IR VR $OR S5 & 4% 52 1 2 01 25 (i
FEE B DEE) X BB AR DD BEK S SO B . Ak
T VR AR A KB S I 25 B A R L AT DL D R
R YIRS B Al 1 L s R R B A b
MELATC S U 2R 0 17 00 - 1 28 38 00 4 b 42 v 13 3 58 il
AL 55 R B EAER R B AOCR . BN VR 4
ARE54 ADL YIS R 58 ADL KA E T
FLASLAULAE E JIr Ah 3l T % B O R I ASE UL T I A S
A S e R A h kAT ADL 2k, S5
ADL YN ZR7E N B 1% G2 A F0 I 25 AH LG . 0 40030 52 R 5
ADL ZEAL Gl FIl 2 %) 18 35 DA J0 2l 68 JE &2 % 97 R
B3 R R AT RE R VR R4 7 52wk Sz 50 st .
2.2.2 ERAAEBRAMERE R BEA AR AR
PR 1% 7 50 r 37 98 49 i B B pf 2ot ik 3l BRA
TCANE 5 B AE 45 s 5 B A HE 28 02 R ORN 28 i
Wi HL ] 3 (transcranial direct current stimulation,
tDCS) WA A Ry T3 vk . 3152 28 R R (repet-
itive transcranial magneticstimulation, rTMS) H A ¥

G B 2 24 oy P R SR o 22 T 2 A T . A BF ST R B



762

R T B — ] v TMS 3597 . R r TMS B & VR B
SZUNGR R GLIRYT HA M T8GR R VAT DI RE T FEAE
RETE, DCS AR 3R BE A E Y B0 AR T
R Bz 5, Al LA 35 ik B2 ot 2 i DX 9 % A . Lee
SRR R BT, VR BORER A (DCS FiEE IR T X A
IR EERNHI R E EA M. 2481k, VR £
AR A AR AR AR 8 A e BE PSCT B H AR R
AT SR/ ik = g A A I IE PR 2 IR IE S8 VR
R E AR R AN IR B A XS PSCT B #H AR R
AR AT AR & DAL 3 5 2 B g O S s PR B AL X R
KR 52 HAT RN
2.2.3 BedFsrk wEMNEH LR BRER
I 32 3 AR DG 32 Fh Il A A TT LA 3 A
R Rz 3 D) RE. i nT DLk R 0 IA e
BT AR A VR 5 E IR A R
18 B 4518 BT ik 45 A LR I8 O A D) RE Y Bl A
Mo AOFERYL VR S8 B L& A2 A B T2
HA TR RN RE . b B & N T BE R ) A
4 b BAR E PRI S5 L B R SR Y T 2l B IR AN L R
Tyttis ghilll . A s s d A B TR T T RE Y
e B iRy A S A IR R Rk R
SN P b Bu A G N L (R8T e RN & T
AN R =T o/ i AP O I 2R o CR i
FHET 32 2t wT LA 3 A A e e A 2 4 o 22 5 T
F BRI

£i L VR BOR N 2 PSCT RRA rh 2 204 5l A
WREVRIT Ik . B VR BOR T 00 25 40 45 F)
VR WAL RIS 28 e 8 & dE AT SR AT S RE L T T
ADL S5 %k, BRAIRIT I ik 358 VR SERBE & £
GEINFBR IR ST VAR AR A ki 38 B AR B0z 3l 2575
% VR HORERA HAWINRNG T 75 1 T RE 15 2] dw 00 B
SRR

3 VREAX PSCIEEHNME

3.1 VREARNZZARILHAR FEENIREILNL
JIHERE 1 T BRI £ 5w 4 b v s H AR TS
TE R Bebp 2 m A A I Th BE R EE Y . VR i fl
AL T4 7 N ZFh BT R 1 28 0 R0 AT AR
UNEORED= W (KB RO A A U AT e G
VR AT 55 fill #G A T BE T 2 Wk A, 8 6 T o 9%
7] DL i B I 0 M R X R A R U T LA
EPES L RO RS T N B DO 2 e A L — 0 [ Ak
55 81 4t 45 B 7 VR AR B B R I W2 A8 7 3 F
AR R ROV A R I T AR GE R R
3.2 VREARswle h BRAGHR LIRS

Chinese Journal of Rehabilitation,Dec 2022, Vol. 37 No. 12

RS B A2 5 A Y D0 AT L 5 2 O ol 30 A2
0 O T RE Z AR A R R I R A R . RO R
B VR AR F VR 545 B E B G LR 9 iz, 8
TR R85 rh AT D R PR 4R A R T s v X Ak
PR AR S IiCIZhBE R i R EE . |
WA FH PSR VR HORX 8 #1012 1 R 1 J7
RS G T AR EE A R H R AT BE O (R A
FEHE M VR AR S KP4l T B AR [ A7 5¢ . T
SESRA LR,

3.3 VR B AR ATH e R A o9 R  PATIIRENT
A7 EPL B A Ay (0] R A DR BE D S 48 NI 2 A T
o () P TR B AE S B 7R S B AR 2 H AR, AP A Y R
T 100 P Ak B R s 2 LR R A AR BT O 4
T A E AR S A R VR HARRI T R, &
M HL B (8 P300 I e 4 A8 A A E] AT ) R
W L R VR H AR IR RUR AL SN F T B4
B AR TN VR F AR W 35 1565 BT A 28 S o o1 4
Rogers %555 B 78 1026 B 5 1% Gl AR S A e 36 T
VR AR B B 72 40 AT DL 4 1 A2 F A% b 5 f8 3 AT
iR B sh M H W IR E . 0 Maier %50 (19 BF 5%
R 5AEGN MBS I7 A G VR F AR X 8835 1
TTINRERE B A L3, VR H AR X PSCI & % #h473h
A A2 (R8RS A T 2 45 0 2 I 25 2E A M A
X ] BE A B T E T 4 R HR AR A AE 25 S T B

3.4 VREARMNBEBZARELHZR FIEHEMS
B 2 e g 3 A S N Ak T R w4k S sg RN . R
B2 2 R VR BRX 2 i 5 5 1 e i 9 S8 R AT
J3E 125 . Liao 57 BB & BT VR A 4K 1A FA
VI A B0 R R T EL A W AR T Bh O i
AILH . AERFZEEXRY VR BN B E R A H 5
HHE M AC T A BE . AT LA SR AR b R IR E R AL
M, Faria S50 K MM G F 1% G2 404 N A0 25 .
LI 5z ADL Y1 %55 B %) PSCI 3% /Y18 5 1012 (40 1A
GO FEAEM G FR . Cao 5 L /3B
R VR FART] LSS A 5 R 15 B 0 DR P 1 @
DA

3.5 VREARMNMERFHiELGZR M)
FE B AR A TP S R UL R R RS L S X R H R R
WrE AR, PEHEF 253 Maier 51 O RF 5T R 0, 36
F VR FEE T HIEA7IE W6 G D 0 2506 il 2 vk
R R A L S R T BRI A BRIRRCR L 5 Faria
AL RIIFSY — B, B Zhu S0P R £ WL
T A A B 5% B /0 Ho Gk = &1 X W4T 55 . VR $2
AR £ 80 2 ) D BB S A LB . AR s i —
R IEIESE VR $ R X PSCI H 2 W25 [a] Th BE Rl &



R - 2022 4F 12 A - 55 37 B4 12 1)

SR

g b AHUR AR B A R BT RES L 2 TR OY
W] VR HARXS PSC 82 A M 2 g 19 0 52 A e it A
FIE 5 VR HRTE BRI (Ui 35 45) 4 i e &2
WA HLH . R ALY VR SR T Hial A
A3 IR 2 v R TR Bl P D RE L (EL XA D RiE
TEBCE AR o (B R S L T AR R G 2
2R P 285, G AT B 4 T AR A RN D) B A R 2 T 1

4 IhNg

BA VR AR PSCI i 2 DA BE AL 9 F 52
B AR SO T AR ST T N Sy Bl i 2 SR
W B A AT 55 I 2 ALz Sl 2R ok 2 PS-
CI R Pl 2 2R 40 n] 24 42 2F R 35 DA R B 45 Al o
21 HEHLH b 7 B — P B EIEF S IESE . VR SR
AR AL 1 5 T R S AR R e T AR
H I E SRR RO N R SR AR A A T B L
VR HARXS PSCIL R BTERE 1 AT I RE RN IE 5 45 IA
T R B — T A M AR R Tk S
VR RS & ] G5 B L R ACR

(&% k]

[1] kB, HEH, KIRE, . &5 OH BT RS 5 35 A 28 A
ZHOATIRT ] AR . 2016.36(2): 509-511.

[2] #ag, Solewh, DA, & &b 5l H B i a8 8 L 53R T
HE A, 2017,12(6); 519-531.

[3] Mckevitt C, Fudge N, Redfern J, et al. Self-Reported Long-
Term Needs After Stroke[J]. Stroke, 2011,42(5); 1398-1403.

[4] Park ] H, Kim BJ, Bae H J, et al. Impact of post-stroke cogni-
tive impairment with no dementia on health-related quality of life
[1]. J Stroke, 2013,15(1); 49-56.

[5] Bernhardt J, Borschmann K N, Kwakkel G, et al. Setting the
scene for the Second Stroke Recovery and Rehabilitation Roundt-
able[J]. International Journal of Stroke, 2019,14(5): 450-456.

[6] Meccloy R, Stone R. Science, medicine, and the future. Virtual
reality in surgery[J]. BMJ. 2001,323(7318): 912-915.

[7] HaoJ, Xie H, Harp K, et al. Effects of Virtual Reality Interven-
tion on Neural Plasticity in Stroke Rehabilitation: A Systematic
Review[]]. Arch Phys Med Rehabil, 2021,103(3): 523-541.

[8] MHZE, MRmAEE. MMM ARER P EFERE Py FIL] B
M HEAT R~ 24 . 2018,33(4) ; 486-489.

[9] Corbetta M, Ramsey L, Callejas A, et al. Common Behavioral
Clusters and Subcortical Anatomy in Stroke[ J]. Neuron., 2015,
85(5): 927-941.

[10] Bergquist T F, Malec J F. Psychology: Current practice and

training issues in treatment of cognitive dysfunction[J]. Neuro-

Rehabilitation, 1997,8(1): 49-56.

[11] Lin F, Heffner K L, Ren P, et al. Cognitive and Neural Effects
of Vision-Based Speed-of-Processing Training in Older Adults

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

763

with Amnestic Mild Cognitive Impairment; A Pilot Study[J]. ]
Am Geriatr Soc, 2016,64(6): 1293-1298.

Johansson B B. Current trends in stroke rehabilitation. A review
with focus on brain plasticity[J]. Acta Neurologica Scandinavica,
2011,123(3): 147-159.

KRR BRI, AU AL T SE I 2R N A o R A ) g
WS NALT ], Hr £ AT O B 2 15 B 2 2% 5K, 2016, 25 (10D 905-
908.

Castiglione A, Benatti A, Velardita C, et al. Aging, Cognitive
Decline and Hearing Loss: Effects of Auditory Rehabilitation and
Training with Hearing Aids and Cochlear Implants on Cognitive
Function and Depression among Older Adults[J]. Audiol Neuro-
otol, 2016.,21(1). 21-28.

WRISIR, ZEHRE, IS, . 3D I S AR X 2 e 12 2
REREAS B 7 2 % ~ TH-MRS W5 m (1], o 24 20 ik,
2017,37(1): 100-102.

XVE B A T ALIA I SR R AE 23 o 4R A 0 Ty g o
WL L] R E AP AR, 2021,16(3) : 246-250.

Teo W. Muthalib M, Yamin S, et al. Does a Combination of Vir-
tual Reality, Neuromodulation and Neuroimaging Provide a Com-
prehensive Platform for Neurorehabilitation-A Narrative Review
of the Literature[J]. Frontiers in Human Neuroscience, 2016,10
(3): 284-290.

Doniger G M, Beeri M S, Bahar-Fuchs A, et al. Virtual reality-
based cognitive-motor training for middle-aged adults at high
Alzheimer's disease risk: A randomized controlled trial[ J]. Alzhe-
imers Dement (N Y), 2018,4(2): 118-129.

Zhong R, Li M, Chen Q, et al. The P300 Event-Related Poten-
tial Component and Cognitive Impairment in Epilepsy: A System-
atic Review and Meta-analysis[ ] ]. Frontiers in Neurology, 2019,
10(7) . 943-955.

URER /SR N 4 R PN D g R i sk o Y e
IWHIIRE M R (D] DA E B8, 2020.

IER 5 s VB S| 2 Ol R R R U e NS B s
P300 WML ] E B BRI, 2019,34(3) : 339-341.
Burdea G C, Grampurohit N, Kim N, et al. Feasibility of inte-
grative games and novel therapeutic game controller for telereha-
bilitation of individuals chronic post-stroke living in the communi-
ty[J]. Top Stroke Rehabil, 2020,27(5): 321-336.

Bayona N A, Bitensky J. Salter K, et al. The role of task-specific
training in rehabilitation therapies [ ] ]. Top Stroke Rehabil.
2005,12(3): 58-65.

Yang S, Chun M H, Son Y R. Effect of virtual reality on cogni-
tive dysfunction in patients with brain tumor[J]. Ann Rehabil
Med, 2014,38(6) . 726-733.

Kim B R, Chun M H, Kim L. S, et al. Effect of virtual reality on
cognition in stroke patients[J]. Ann Rehabil Med, 2011,35(4):
450-459.

Zhu S, Sui Y, Shen Y, et al. Effects of Virtual Reality Interven-
tion on Cognition and Motor Function in Older Adults With Mild
Cognitive Impairment or Dementia: A Systematic Review and Me-

ta-Analysis[ ] ]. Front Aging Neurosci, 2021, 13(7);: 586999-



764

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

Torrisi M, Maggio M G, De Cola M C, et al. Beyond motor re-

covery after stroke: The role of hand robotic rehabilitation plus
virtual reality in improving cognitive function[ J]. Journal of Clin-
ical Neuroscience, 2021,92(1) . 11-16.

Liao Y Y, Tseng HY, Lin Y J, et al. Using virtual reality-based
training to improve cognitive function, instrumental activities of
daily living and neural efficiency in older adults with mild cognitive
impairment[ J]. Eur J Phys Rehabil Med, 2020,56(1): 47-57.
Mandolesi L., Polverino A, Montuori S, et al. Effects of Physical
Exercise on Cognitive Functioning and Wellbeing: Biological and
Psychological Benefits[J]. Front Psychol, 2018,9(1): 509-521.
Calabro R 'S, Accorinti M, Porcari B, et al. Does hand robotic re-
habilitation improve motor function by rebalancing interhemi-
spheric connectivity after chronic stroke? Encouraging data from a
randomised-clinical-trial[ J]. Clin Neurophysiol, 2019, 130 (5):
767-780.

Costa M, Vieira L P, Barbosa E O, et al. Virtual Reality-Based
Exercise with Exergames as Medicine in Different Contexts: A
Short Review[ J]. Clin Pract Epidemiol Ment Health, 2019, 15
(1): 15-20.

Aminov A, Rogers ] M, Middleton S, et al. What do randomized
controlled trials say about virtual rehabilitation in stroke? A sys-
tematic literature review and meta-analysis of upper-limb and cog-
nitive outcomes| J]. Journal of NeuroEngineering and Rehabilita-
tion, 2018,15(1) . 29-37.

Rogers ] M, Duckworth J, Middleton S, et al. Elements virtual
rehabilitation improves motor, cognitive, and functional outcomes
in adult stroke: evidence from a randomized controlled pilot study
[J]. Journal of NeuroEngineering and Rehabilitation, 2019, 16
(1): 56-68.

Fatk, £ BER, % BT Kinect 19832 54 K 4 b iR
FZIRIT IR LT, AL, 2015, 24 (1) 54-55.

Zhang B, Li D, Liu Y, et al. Virtual reality for limb motor func-
tion, balance, gait, cognition and daily function of stroke pa-
A systematic review and meta-analysis[J]. ] Adv Nurs,
3255-3273.

B R LB S B AR 1 255 A T TN S 4 I A

CREE R AE I DL bR AR A A, 2020,

tients:
2021,77(8):
Wk, L. WiGHE.
T SRR AR AR O
40(23): 5077-5079.
Lohse K R, Hilderman C G, Cheung K L, et al. Virtual reality
therapy for adults post-stroke: a systematic review and meta-anal-
ysis exploring virtual environments and commercial games in ther-
apy[J7. PLoS One, 2014,9(3): 93318-93325.

Edh, DA SRR 2 A R Uk A I A D D g

S TELT]. AR IR RO 5 R 22 R (B F 1D . 2019,9(5)
267-270.

Faria A L., Pinho M S, Bermudez I Badia S. A comparison of two
personalization and adaptive cognitive rehabilitation approaches: a
randomized controlled trial with chronic stroke patients[J]. Jour-
nal of NeuroEngineering and Rehabilitation, 2020,17(1) . 78-85.
KA AL, HE IS H A TE AR S0 R 5 il A DA B 0 R AR R A
RN HILD]. 7 & K4, 2018.

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

Chinese Journal of Rehabilitation,Dec 2022, Vol. 37 No. 12
TR, AP, AR R A R R YT T ek m gy e R (T ], 5 A B e i

R4k, 2015,12(3); 189-192.

¥, MK, X, % rTMS B4 VR 143897 I % g 3
A8 DR A5 B 7 2 R PEAG LT . V4 o I B R 2, 2021,31(5) .
424-427.

Lee S, Cha H. The effect of clinical application of transcranial di-
rect current stimulation combined with non-immersive virtual real-
ity rehabilitation in stroke patients[ J]. Technol Health Care,
2021,30(1) . 117-127.

Mullick A A, Subramanian S K, Levin M F. Emerging evidence
of the association between cognitive deficits and arm motor recov-
ery after stroke: A meta-analysis[]J]. Restorative Neurology and
Neuroscience, 2015,33(3): 389-403.

De Luca R, Torrisi M, Piccolo A, et al. Improving post-stroke
cognitive and behavioral abnormalities by using virtual reality: A

case report on a novel use of nirvanal J]. Appl Neuropsychol A-

dult, 2018,25(6): 581-585.
FEME S SR A MR AU B SN G X A A A 0 i A v G i R R

milJd. s EBER, 2017,32(4)
Hétting K, Roéder B. Beneficial effects of physical exercise on

299-301.

neuroplasticity and cognition[ J]. Neuroscience & Biobehavioral
Reviews, 2013,37(9) . 2243-2257.

van Praag H. Neurogenesis and exercise: past and future direc-
tions[J]. Neuromolecular Med, 2008,10(2): 128-140.

AR XU, AR . SR TR H R BOA T IR A T R )
Ry 1 ERE LT, P E R R, 2017,32(6) : 713-715.
MREEIR, AT, BEAE AR, AE. AR 2 o i A b R R IR
Jyiy AR HLERILT ], oh R B 5 928, 2015,21(2) : 184-188.
Maier M, Ballester B R, Leiva N, et al. Adaptive conjunctive
cognitive training (ACCT) in virtual reality for chronic stroke pa-
tients: a randomized controlled pilot trial[J]. Journal of Neuro-
Engineering and Rehabilitation, 2020,17(1) . 42-50.

T, DREAe, RKE, & HEIER Kinect 25385 I A o 83 B
TINREM ORI [T ], h E R E B 2838, 2014,29(8) . 748-
751.

DB, RVET . R, SR 0L S B R X i A v O g 2 g
Wik 28 5 B 97 AL Meta 43 LT DL i OB IIE 5 % 44 3k, 2021,
21(8): 907-914.

Berube S, Hillis A E. Advances and Innovations in Aphasia
Treatment Trials[J]. Stroke, 2019,50(10); 2977-2984.

Picano C, Quadrini A, Pisano F, et al.
Aphasia Rehabilitation: A Review on Efficacy and Safety[]].
Brain Sciences, 2021,11(1): 41-53.
Cao Y, Huang X, Zhang B, et al.

Adjunctive Approaches to

Effects of virtual reality in
a systematic review and meta-analysis[ ] ].

5249-5259.

post-stroke aphasia:
Neurological Sciences, 2021,42(12) .
Cumming T B, Bernhardt J, Linden T. The montreal cognitive
short cognitive evaluation in a large stroke trial[ J].

2642-2644.

assessment:
Stroke, 2011,42(9):
Mantovani E, Zucchella C, Bottiroli S, et al. Telemedicine and
Virtual Reality for Cognitive Rehabilitation: A Roadmap for the

COVID-19 Pandemic[J]. Front Neurol, 2020,11(8): 926-939.



