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Abstract

Objective: To explore the effect of dual transcranial direct current stimulation (tDCS) combined with rehabilita-
tion training on visuospatial disorder in stroke patients and the feasibility of efficacy evaluation index.

Method: Totally 40 patients with visuospatial disorder after stroke were divided into treatment group (n=20)
and control group (n=20). Rehabilitation training in the treatment group was synchronized with tDCS stimula-
tion, and rehabilitation training in the control group was synchronized with sham-tDCS.Clock drawing test
(CDT), Wechsler adult intelligence scale-block design(WAIS-BD), judgement of line orientation test (JLO) and
modified Barthel index (MBI) were used to evaluate the efficacy before treatment, 4 weeks and 8 weeks after
treatment, and JLO>18 was analyzed as an early index of symptom improvement.

Result: After 4 weeks of treatment, the scores of CDT, WAIS-BD, JLO and MBI in the treatment group were
significantly increased compared with those before treatment (P<0.05).After 8 weeks of treatment, the scores
of CDT, WAIS-BD, JLO and MBI in the two groups were significantly higher than those before treatment (P<
0.05).In the treatment group, the scores of CDT, JLO after 4 weeks of treatment and the scores of CDT,
WAIS-BD,JLO and MBI after 8 weeks of treatment were significantly higher than those in the control group
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(P<0.05).JLO was significantly correlated with WAIS-BD, CDT and MBI in the two groups before and after

treatment (P<0.05).After 8 weeks of treatment, the symptom improvement rate (JLO>18)in the treatment group

was significantly higher than that in the control group(P<0.05).

Conclusion: Dual-tDCS combined with rehabilitation training can effectively improve the visuospatial disorder in

stroke patients,and JLO>18 can be used as an early evaluation index for the improvement of visual spatial dis-

order symptoms.

Author's address Sir Run Run Hospital,Nanjing Medical University, Nanjing,211100

Key word transcranial direct current stimulation; visual space disorder; clock drawing test; Wechsler adult in-

telligence scale -block design;judgement of line orientation test

ki 2 R — A AE TR [ ) 2= At R R R Bk
R BOCATNI K 2R AR R R , ki 2 rp SR A
DR RS 2 1 5k 20%—80% !, H v L 2 [7] B S ik
Arp R WL ARG 2 — . %S [B) i 24 iR
TR ) 28 ) JBREN N A I 2 4T B
ARSI A AR B A S R TR S ]G R
ANBEIEHfRFLAR S8 , B0 H BRI 7 Bt TR
JEHIE B fie | M PR [ B £y [ H DR B A S0
PR M R ) H AR TE St SE N RE T RIS BH
e T BE AR . G ik aiEis sl
25  ADL YNGR ST XN AINZREE , Bt i 25 ()
BEERSAT — 2 (R3S By (RS B, 1 ELYAY 7 S

2% J E I HE M $4 (transcranial  direct current
stimulation , tDCS ) "/ Sy —Flgr B i A 4= A PE S 28
WERA, R 0.5—2mA B HL7E T4 28 ] S PEAR
A, PR R Rz S b 28 5036 8, AP R 12
28 KEPAESE . (H T tDCS FEARZS [RI B /7 1 (1)
WA IE B0 T H AR O BRI A —
o BEFEMFFT KARR A tDCS BH P4 B SR i) %
BRI P3 (14 B 13 5 58, Sunwoo 2575k H FH K P4
B P3 B AU R )y 58 I ARCR LTy . 3
XSSy S I T 0 PN 8 oK LA R, S ik, AR
W5 R FH tDCS XU BRI 25, g X iR
HAS R D REREAT TR FF HEH ILO MRS
[i) B A3 B 2 7 RPN B P A 712k

1 #EREHE

1.1 W%
L1 AASRHE : OFF G5 U w4 I il A 21
il 5 1 (2 IS 2 WibR vE )™, 48 CT 3 MRI
12 A R 0L A7 AE A AE 5% H I - s @28 52 1
75 PR, (cube-copying test)™, #f§i2 A4S [ i
5 @I 20—70 & i 1—6 1~ H |, AL A IR E AR
FE ;@RI LB SCfe, A — 2 M HERIRRE T, U B
ffFEAIE R, BERS IE R T L L At s ©BE A2
T ZAE RGN ; © B K K@ s A SL s
H i HAEMIERE . AUFREUS R R
B i G50 T RS e T2 O B P B 2 WA AL ME (At
5 : WXMHCIRB2015LL009) .,
112 HEBRARE : O O WA R A X 7
EE; QNG B ARTE; OFFE™EH L
Uk Bl LA PN R 5 (D PRI R38R i
PHEEAAAERAE . B 55 O S S piuR SR A i
7% (mini-mental state examination, MMSE )<24 7} ;
O H AR S BERGE CFF IE A AR IE B & BRI .
1.1.3  — %R e E 2016 4F 1 H—2021 4E 1 A 78
B RREE Bt HAT & FaRbniE i G4
Jer 23 [a] s i £ 40 3], 4% B R AL A7 20k gy
SKVAIT A RN BEZH , FEH 20 51, PR ZH R e
AR RS — R OO H A 2 IR 25 5 1 O B MR
X(P>0.05), AR HME(FR 1),
1.2 RITOTk

6T ALAE R S I 25 1) FE ik [) 25 B
tDCSIAYT , W AL AE B S N 2 i Stk L [F]20 45 7

&1 WARE-RBALE

S5 B P50 (1)) AR ZHFER ke MMSE 43 T 32870 (i) A IO (B

B % I (xts5,%) (xts, 5F) (xxs, H) (wks,5r)  ANmEn: et H o
AT 20 17 3 63.25+7.43 9.70+2.15 1.85+0.93  28.40+0.68 19 1 20 0
X R 20 16 4 61.80+8.04  10.40+2.87  1.70+1.08  28.50+0.61 18 2 20 0

744  www.rehabi.com.cn



PHAAE 4L 20224 5374 566

tDCS EHIHIRYT -
121 FREE NG H R I A5G BB
B 3015 S R A Y VA A TN ER W 27 A 2 N
TN R EE 1 sl 2k, RaEAR AB T i KM
B YR R L EE RIER IRRRSFE ADL Y
Yo A3 ERARIING : ORE - oy A EE s &
] PFE SRR @A B AR - ki
185 By BRUbT B B A TR A P i S PR P B 2 ]
EEYINRAE s XT H 8 A= 16 PREE 192 (8] 5¢ R EA T
Ik, 0 B2 S as M IS IIZRE ), L HR 58
B, A “IEE B AR R T2 )7 CIE AR A
TR RERR” A28 B A A BRI AR TR R
=N I A W E i T 2 BUN Gy (N OB R N A
B BUR B B AR LS R AR R R
Pyt ——W el L E AR S A B A BRI D] .
P 2 B A OB A S RN A B H EUR
P45 1R, B 30min, BEJEAYT S UK, FFEE8 A .
1.2.2 tDCS Rl 3 - £ 34 5% FH 28 5 H A
(IS300, PO 1148 & RE R 7~ Sl A RS v, JRCHE) i i
2 ARG B B L L 4 — X 3emxdem R/
PRME A o FH B 1 5K P 0.9% 2E 3R /K 7843 1
T ()it 24 R S S EAR SRS TR Ak 3k B2 Je sk
RAFRERKITIR , SR 5 W0 r AR T i i g 4 R
28 [ 7 A PR B RE A L DR E FE R 5 Ry B R
fish 2 ] AR ) Bk 10-20 Ml H L FRLAR 43 A R 4t B
PR B A T 5358 P4 B 5 BB i & e Al Tt
5 0 P3 AL 5 R B KR 0.6mA 1) R U0 385
JE . B FRYIGYT 20min, B H VIR BEE SR I6YF
JEHH 8 JE
1.2.3  tDCSRAIL : 45T - 30s 0.6mA HIHL L)
155 1 I, T ARG 3 Sk P A7 R )
IRITAH AN . BB BUR YT 20min, B H 1K, 55
ST RIS T
1.3 JrRath ik

PIZH A BITESRIT T G974 8 X 8 Fl e, R
I 556 (clock  drawing test, CDT)!" | 55 [G a5
1 = W) R Bk 52 (Wechsler adult intelligence
scale -block design, WAIS-BD)!"FIZk J5 [w] J) Wirillf i
(judgement of line orientation test, JLO) "3k H:

a3 [a) Bhie , % o B Barthel 35 %% (modified Barth-

el index, MBD)"™i# 17 ADL fig 1P . Fr A P4k 1
A —%& Gt Tl B B R IR TS Al

1.3.1  CDT:J&—Rih g Bppl A ks S e T
DyE RO R F R, LA R D e i
AR o CDT 23R A i — AN A 11 4710 4319
B T4 SR A AT A Y 43 - O] S — A4~ P41 6
B, 150 @FE AT 1—12, 1 7 OF 5T
1— 12 IEF AR R, 143 s P8 4R 11 4
1043, 145 MR /A 44 /- s Fos a1
P2 () T RE R

1.3.2  WAIS-BD: j&— Pk A £ 35 % 25 0] ¢ &R i HL
fifRE ST ALK AT R RE 7 LA B 2 ] AL i
(5% o IRIEER R P A 21 A ) 7 T oK
Y il 48, 3L 10300, s 1—2 54 i,
TSRS, 55 1 A R S S B G e
RIS F 5 . X TR —00, AR 8 e e
B[R] PN AE AR SE AR, T2 4 40, L8 1—2 1) g —ia s 2 &
28 3—6 IRT R YA 60s, 11 K1 %8 7—10 34 4 120s; H
B 28 7—10 SRS 47 10 52 B HLUFI AR, 55 A ek T
SEAINGY W5 643 o 1 LR 3 T4 0 43 2 1k
I 1 o8BI 2E 2 PRI 36 AN BB LA 58 LA™
I, WA 43 48 43, 45943 1 g 2R BH AR E 1AL 2 [
IRE B

1.3.3  JLO: & — Pl A f 8 Al T4k B = i) # ¢
FBURETT PPN £ E A A ) SR K 1) B8 1 R
2 R S N TR AZE 5 . TLOH
35 2R ] R A — sk s o P R 2L, T S 4o 2R
B HA 30 0 IE IR E J, i o B0 Aife
B F e A A BT 1—11 40 S R B B TR HES I 40
ALY, FLAE AR e IRl e a1 A 180, Ak
PR 349 1R VR A AN T 8 A 38 A 2R B A, 3 22
SR EER I R R A 22k B AR TE IR R X L
TEARERE - 48 H S50 A B4 £ B AL ARG
(1) 2 252 Br ol H AR e R AR 45 o A 1E
FUWE 1 5RRBAT 0.5 55,1643 3043, 1540k, R &R
HES [ ShREMT . A RFSEN N TLOPE/3<18 43
TESUNZAR PRI, AR JLO> 18 43V EMER 2L
LRI EFERR , JLO<18/E MAER AR A b

1.3.4 MBI & —Fh P4l B E 15ERE B0 R a0
Jinj ZEAR R/ MR R 2 10 300 H 8 LR 1 IS SRE S0

www.rehabi.com.cn 745



Chinese Journal of Rehabilitation Medicine, Jun. 2022, Vol. 37, No.6

22,053 10053 155040 , Fn -UE 1 ADL RE i
1.4 Git2Eontr

K H SPSS 24.0 IR GE A #E A T 58t o br
TH B 3 DI Y 8 pn i 22 1oR AL IR YT
i J5 f9 CDT . WAIS-BD . JLO . MBI } H: 4 43 T 3F-43
SR P A2 0 4y 22 A0 A B A T 4L TR Al 9 40, 24 40
SRS ] 58 H RGN P<0.05 B, 14— A faT B s
3BT, AT AL RN PN B T R B, R B R
Bonferroni 7% . 1647 8 J8 )5 JLO 43 )2 45 5/ Bk
TSTREAR K555 . K FH Spearman AH G40 HT LA PR 4H
BEIRITHT JIRYT 48 AT 8 G M ILO PEAr
WAIS-BD.CDT MBI [ o THECF R4
EH R R R . P<0.05FRE5E
FHERE

AR (P<0.05) ,I0YT 4B IRYT 4 A5 CDT . JLO

PB4 3R 97 8 JE i CDT \WAIS-BD JLO #E43 1 5 F

X B ZH (P<0.05) .

2.2 HALBREIRIT RIS MBI RE S PFAk Fa 4
3 BoR8 TIRITHT, P4 3 MBI K H 4% 43 10

TR 2 R] F A 0 B P22 57 (P>0.05) 1R Y7 4 )5

IBIT A MBLEZ Betb 6 w284 R Ao 5 7 43 0

R3 WAHEEBTHIE MBI &SRS ELE
WG4 (n=20) %of B 4H (n=20)

L LA

H xS Pl xS Pia P
MBI

VRITHT  28.30+12.72 28.25+13.29 0.990

VAT ATE 39.20+11.727 <0.001 35.35+13.07” <0.001  0.333

IBIT8JH 60.45+11.85"% <0.001 47.85+12.24" <0.001  0.002
&4

TRITRT 1.10£1.07 1.05£1.10 0.885
VAT AR 1254097 0323 1.30+1.087 0.028  0.878
) #®m ‘ {ﬁﬂﬁ 8JH  2.65£1317 <0.001 2.50+1.19" <0.001  0.707
=A e
PR 2H £8 3 1 50 R, FEVR YT IR YT AL 5 6 f”;f n;% 0.2040.41 0.20+0.41 1.000
— VAT ATE 0254044 0496 0.20+0.41 1.000  0.714
m pan L5 R Sl ot N s ‘
A%\%'Cﬂybﬁﬁjlmﬁﬁlﬂq%T*U@ ) {Fl JJT_:/D ;EE{#JQEO ;ﬁﬁg% 08010891 <0001 050:(:051 0082 0201
Btz Ah, ToHA R B A K v kA #e
. TRITRT 3.8542.16 4.25+1.92 0.539
4 S T _ e i >
2.1 PI4LEAIRYT IS CDT, WAIS-BD . JLO ) fiE WIT4R 5.854230" <0.001 5.85+2.68" <0.001  1.000
AL FERR LA VBIT 8 8.35+1.73"% <0.001 7.05+1.61" <0.001  0.018
N, Hnm
2 WR TIRITHT, M4 CDT WAIS-BD, WITHT 0.00£0.00 0.00£0.00 -
JLOVEr e i, 2R LB EhE X (P> BIT4M 0404082 0.011  0.0040.00 - 0.036
; Lo WBIT8H 2.5541.57" <0.001  1.05+1.00° 0.003  0.001
0.05) ;397 4 UG IAITALE# I CDT \WAIS-BD., g
JLO P4 X AL H I ILOTEAM I BIATFRII . vl 354206 3.0042.03 0818
. s T4 3.95+1.76"  0.001  3.0082.03  1.000  0.122
F iR (P<0.05) , % IR ZH 8 3% 1Y CDT , WAIS-BD WIFSIH 69041657 <0001 51552280 <0001  0.008
SRATT L RIS (P> 0.05) 7 8T, 70 ki
. , . YEFTHT 7.40+2.85 7.25+3.06 0.873
Q z _ N3 / /. e 3 RN \(l—l g I]'J
AL 1) CDT \WAIS-BD . JLO PF 53 ¥y Beia 7 i ] VAITAR 7554263 1.000  7.70+2.56  0.100  0.856
VAIT8JE 8.0042.18  0.256  8.30+1.92" 0.011  0.647
e . N IMESEE
%2 WHEMEETTRIS CDT.WAIS-BD.JLOiE4 bb 3 ?ﬁ;? W 7401285 7 9543.06 0873
iR 4 (n=20) XL (n=20)  ZJa) A VRIF4JE 7854228 0.164  7.55+2.63  0.582  0.702
HiH L = . D o
xts Pl xts PlE Py VRIT8JE 8.55+1.79"  0.019 8.45+1.76" 0.013  0.860
CDT LT
TRITRT 1.05+0.95 1.05+0.95 1.000 TRITRT 0.30+0.73 0.20+0.62 0.643
VAT AR 1.90+1.02"¢ <0.001  1.1040.97 1.000  0.015 VRIF4NE 0.65+1.31 0309 0.60£1.57  0.191 0913
VAIF 8 3.05+1.00"% <0.001 1.75+0.91" <0.001 <0.001 VAIF S 1.95£2.24% <0.001 1.10+1.62" 0.044  0.177
WAIS-BD RigEE®B
VRITET 15.10+11.19 15.10+10.77 1.000 TRITRT 3.70+2.39 3.5542.52 0.848
VAT AT 18.75+10.937 <0.001 15.35+11.06 1.000  0.334 VAT ATE 7.9042.087  <0.001 6.75+2.22" <0.001  0.099
VAIF 8 JE 25.70+11.55" <0.001 16.25+11.25" 0.004  0.013 VAIF 8 JE 14.55+1.10" <0.001 10.40+2.01" <0.001 <0.001
JLO FHbITE
IRITRT 8.03+4.94 8.05+4.70 0.987 TRITRT 0.15+0.67 0.45+1.10 0.304
VAT AT 11.73£5.057% <0.001 8.55+4.79” <0.001  0.048 VAT AE 045110 0.140  0.45+1.10  1.000  1.000
VAIT 8JE 14.90+5.05"% <0.001 10.42+4.65” <0.001  0.006 VA8 5.5043.50"% <0.001 2.45+2.377 0.007  0.003
OS5 PIEYT T L P<0.05 5 @55 %t HE4T [R] B A] 5 4% P<0.05 OS5 PIRYT T L P<0.05 ;@55 %6 BT [R]HsF ] 557 He 45 P<0.05

746  www.rehabi.com.cn



PHAAE 4L 20224 5374 566

BORYT T S (P<0.05) , 4 PR ZH AV MBI &5
FAEM B ORK R 43 T I 44 55 (P<0.05) IR
Y7 2HLA0 ] 43 0 T4 J 2 v T BR AL (P<0.05) 53R
I7 8 S5, BRIGYT L A Fs 1] 43101 B %of R 201 1) ke 15
AYIAL  Bi2H £ MBI B 45 B4 BT il
By I 2 42 5 (P<0.05) , G YT 4 3 MBILE 43 Stk
B EEAK R RS AT AE S AN A PES)
¥ 2 T R4 (P<0.05) .
2.3 JLO 4 5 WAIS-BD .CDT . MBI 344 45 47 ]
KPS e

R AL TIRITHT JIRYT 4 J8F 8 i 41 FR 35 1Y)
JLO 5 WAIS-BD., CDT, MBI ¥ £ & 3 #f 3¢ (P<
0.05). TEIAYT 8 SRR 4L A I ILOPESF LA 18
A RSy E AT EE R R, JLO>18 41 A WAIS-BD
CDT MBI i & 5T JLO<18 4 (P<0.05,%5),
24 RITIE AL IR MGE (JLO>18) 40 Hr

6 R TIRYT 8 R IRYT 4L IR ok 5 2K 1 3
o X IR (P<0.05)

3 iTig
P2 (8] D) RE S 45 LA HHLA7 I W K =2 1] g 2 Ao
K Wz A B 7 5 56 2 A S A 5 535 2 1)

%4 JLOIES S WAIS-BD.CDT.MBI Spearman
HEESTER

WAIS-BD CDT MBI

pfE PfH pfE  PH pf  PE
VIYHT 0.98Y  <0.001  0.94Y <0.001 0.93%  <0.001

VRIF4ARE 096”7 <0.001 0927 <0.001 094" <0.001

VAIY8K 097 <0.001  0.83Y <0.001  0.92 <0.001

JLO

1 :(DP<0.05
x5 BITFASERBILOSESHER  (xts)
i H JLO>18(n=9)  JLO<I8(n=11) ZH[i| lL# P{E
WAIS-BD 36.44+4.19” 16.91£7.12 <0.001
CDT 3.67+0.50" 2.55+1.04 0.006
MBI 72.00+7.04" 51.00+3.00 <0.001

1 (D5 JLO<18 £ [ it i) 41 b 45 P<0.05.

K6 BITEMAEREIJLOSISERBEZRDH[H(%)]
JLO P/ ER 3% (JLO>18)

A PR wramn s
HITA 20 2(10) 9(45%)
X REZH 20 1(5) 2(10)
X H 0.000 6.144
P 1.000 0.013

- O5IRYT LA RHE 5 4 P<0.05

(25 0] 56 R I B, E NS H R AT v, i SR
2R ENLE T BRSSO
HEM AT, WA AR BRI K B
URBEA T PRIXE (223 (5] )23 R B 1 8 77 AR A 91 161 ik
JNEE TR R A T B A TR B T AR
HW TS . H T2 (8] R i o — b
e, AWF9T % CDT! \ WAIS-BD! JLOM%f #4125 ]
DIREHEA T ITAl , JLO J&—Fh 5& 4025 [a] 058 F1 7 0]
(A A 1 P R 2 [ 3 v, LT () SR AR 1 )
B, HIEHRE MBS, PPN T AR 23 6]
fE 7. 1 CDT 1 WAIS-BD J&:# K 45 —ahfE TR
(IR 2 () D REI 5 vk . CDT FH F 1 A R 2 ] %0
B IG5 i 14 I B, X6 0 P58 26 %, A
i PSR ER D 2 SO R B At BRIk
LR 2 YRR/ s WALS-BD 32 2246 25 [ AR B A
T RE ST, [ B R 58 B 4 [RATE 55 O ME R, 43201
e REXE B2 0T B T S R, AR P Sk AR
JE AR IR — B . B A N P4
e XTI A R D RE IS W Aty B4 S Ay Sk

tDCS 1E R —Flgi B ()RR AR 2 H R
5 22 A T B P LA i R R R R I e A
AU Bl FIARBUIN A Ry 8 v
A, I Ak AN AR 2 T )z A
tDCS 7] LI 1 98 5 K iz o 268 T i JE IS L o7 L9
1 M I R 15 2 Al EE A, T O R
JoT DA PR [ RT X R G ot £ X 4% R 4 7 a4,
PEUER NS RE L A RO G AR S fE . A
G R E I AEAEAT O IO 53495 , 10 A 000 A T -2 4R
25 (] T i () 56 e DX a2, 32 B o iy AL T /N A
TR /N A {5 S A 1A 2 )8 B A 7 T
(5 BT e 4520 R E, FRATTR A T RORI B Tty
SR TR U = B, 45 v A2 TR B T
HEPREARET .

TEAMIGE 2N EL A S S R L IRYT 4 TR 8
J& 5 IAY7 41 CDT . WAIS-BD . JLO PE4r 8497 R i
FHEE (P<0.05) , X HEZH R WL 2SI e AR o 2 [ H g
G EoR  TEIRYT 4 B I697 41 CDT . JLO M3 45
b 55 F X B4 (P<0.05); 697 8 JEl 5 iR 97 41 CDT.,
JLO Fl WAIS-BD — i 45 b i 2 1= T X B ZH (P<
0.05), WAIS-BD I 25 235 30 A I [RIAH X 48, 32

www.rehabi.com.cn 747



Chinese Journal of Rehabilitation Medicine, Jun. 2022, Vol. 37, No.6

AT CDT JLO T 5 , WAIS-BD Il i 75 22 £
LA A 2 A D 4 PR R S8 U A AT 55
A TR 5 AT s, R A 2 BR TR Bz JT A
B LEH ORI A A 25 R IR AAR 119 58 B 2 R (R
il (interhemispheric inhibition, THI ) % - bR 2522k
FIM . AHFFE (DCS 38 3 FHAR J R /= 8 3 A ) Tt
LA IR 00 ] e 00 T g e B 4y, ERB el or.
A0 55 FR A THE I ) 4 THI B PR 245 . b, tDCS
A 3 15 R 5 R B S5 AR R 2%
PR, AT R, K55 R DCS IR YT, I
X DIRE A S K 3k 4 J8 ., ABFSE L B T CDT .,
WAIS-BD . JLO ¥ 43 ¥4 Bl 36 7 B[] 9 45 252 1 -
JE L IEIR YT AR 1) A8 A 3 6 B AL, $20R
tDCS FF4k 8 Jil BIA YT i JA X SARAL N (AT i A T
BEH] o 3X SR A tDCS 38 1 48 55 K o #2819 2% 1)
PIERIDE 207 JRIT T I 4% H A X R S A A PR
IR TR GAL Sl A SO AR U R L
T oy R o 42 O 245 114 B 8, 8 g X AL 24 ] 7 JR e e
AEFRRE ST, NI T B E LS [ D) 6E .

HATWFIE AR, P2 [ T RE 2 A e P45 il
NI BN AT B — BB AE R AT H R A TG T B
W R A AR il 4 FE RN 8 R YR,
2H S5 1 MBI I3 B2 4% 43 USSR T A AN [R) 72 2
4= IR YT LI YT 4 8 An i 43 350 8 J& J5 MBI
SO B A EEAC RFE RS A TE S
51 32 5 T 0 B4 (P<0.05) 32 715 tDCS XUl 3] 384 ¢
G INGA B T /4 ADLRES . R
23 [A] D RE i X 5 28 (B N 2 1 — 28 H F AR TR T B
AUEDHER, Wb E T A A UER LR
e 4 TAESE RIS N T 5B e 2k, b T
R TR (50 JRUIS: , DA T 4 6 1 2B A7 o o Bt 2
TGNV RE T o S 8] A 2 S A R A ]
FEXT A D bR B BRIE H 21T RE T RS )5 Hh BE
YIRS, AR T E A S [R5 B, AT RE R T
TEAE RIS Bl RRs, BT LA ZEL I FL Aok I 2 5T

A2 F R, JLO AR Ry — Bl B A A 4056 25 1]
T A3 AT ARG %, BB P LAPERS SEA K A0
b2 (AR RE 7, A nT DU R A B R e 2 24 i R
b 4 PRI G644 AT 55 A SR B, WAIS-BD R
FHSE 7 AR B A2 ) F- T B 58, 37 7 iAo th 28 B AF

748  www.rehabi.com.cn

TR RGBT N R SEAR B 2R R BT [l 1)
FIWTE R REAS S e BRI 25 [R] BE R AE RS FEAS B
FEHLIRIT T R YT 4 8 K 8 Al JE 1Y JLO W4 5
WAIS-BD .CDT MBI £ i} 2 4HC (P<0.05) , 53¢
BRI A — 2™, JLO PE43 R I8 7R R 25 2R BT S
NEIERE A 145 5 1 4645 0.5 55 2 S AR50, B
43304% . SCERIRIE , 18—15 4318 HIkr<k J7 1) A7 5%
JE B e BB , <15 43 R B HES, JEit, W
AT LK JLO>18 4340k AR 2 [ i i i bR LA e 3 11
FREE RN AR R 67T 8 RS TRATTRHG T 41 20 I 35
P IR JLO J0E>18 FI<I8 4y N4 , HL 4 T WAIS-
BD.CDT MBI (3453, JLO>18 4 HAME ) % 7
T JLO<18 41 (P<0.05) , JLIL MBI 7£ 8 Ji] )5 ik 5] 72
47, ¥R JLO>18 43 iy e L H W A iE TG B g i 2
IREFEA [ B BEARER, #Z IR ILO>18 434t 1,
5 WoRIRTT AL 8 JH 5 B RE AR A3 36 (45% ) i 2
X B4 (10%) , 32718 tDCS XU EIRA e 2
SrnT DL R ST A AR A A 1 AR
A K ILO>18 431 A A3 18] B AR TR i 38 11 R
Wb A R4 Ja Il R KRR A — 2P Ik

25 L FTIR AR R RS I 251645 tDC'S WU
FIROT 28, W GE T I 2Ae v 8 B s (Al e, 12
= I ADLRE 1. [RIBIHI4RG T ILO > 18 43EH
P2 (] B RAE PR 3 1) S DA R AR A I PR FH 1)
AlATYE . tDCS & —Fh7E el 3 A 2s M e A K
B 1 T 55 R AR AR A I SR R AR [ s SR L4
Va7 B A of ARG 28 2 e RIE AR L (E
4 IR TEIR IR TAE e i ], B tDCS HYiE
WIRCRIE A Tk — 20 WL, [R) BP 3G 1 FH P g i 2
PR F AR S DB — B R R WY 1697
MU, FRAS SR HE R IT 45 2

£ Lk

[1] Ding MY, Xu Y, Wang YZ, et al. Predictors of cognitive
impairment after stroke: a prospective stroke cohort study
[J]. Journal of Alzheimer's Disease, 2019, 71(4): 1139—
1151.

(2] A0l , BRI D4 2R S AL 2 (RIS RE R B[], T [l i 22
e R &A%k, 2013,20(1) : 48—51.

[3] fulfeAs . A0 s TRD DA B 7 B HC R A2 0], o el e A 30 5 9 ik
2003,9(11):702—704.

[4] EBTE, AL MERF MEOHFAM] A ARFEE D
Jig#t,2001:67—69.

[5] Séanchez-Kuhn A, Pérez-Fernandez C, Cénovas R, et al.



PHELAGE 4L 202248 55374, H 6 1]

ZERER] BT IRITAIML S 3 R AL AT AR A ARt , 2018 :
AR, W2 G R ES ) Dl BT R % v B [0, [ PR 2 o
R, B0 S, I, 5 . 28 103 R R IR EA I Eh BE 1Y

Antonenko D, Schubert F, Bohm F, et al. tDCS-induced
modulation of GABA levels and resting-state functional con-
nectivity in older adults[J]. The Journal of Neuroscience,

SE, AT, B AN AR I R T A T

AT AR L A5 B, 2 BRb 55 RIS R A2 R TR SRR 2 v £
FHE A R T RE D], T 412U TR ST, 2014, 18(30):

XUHE. AR 7 A 2T R MERL 2 [0 B 0 S 2504 (0], BHECT T,

Boddington LJ, Reynolds J.Targeting interhemispheric inhibi-
tion with neuromodulation to enhance stroke rehabilitation

Hilgenstock R, Weiss T, Huonker R,et al. Behavioural and
neurofunctional impact of transcranial direct current stimula-
tion on somatosensory learning[J].Human Brain Mapping,

Lezak MD, Howieson DB, Loring DW. Neuropsychologi-
4th. Ed. Oxford University Press;

Pena M, Sobreira E, Souza CP, et al. Visuospatial cogni-
tive tests for the evaluation of patients with Parkinson's dis-
ease[J]. Dementia & Neuropsychologia,2008,2(3):201—205.
FETp, skFF AL RV EHR M. b st N RIUE Ak,

Pfurtscheller G, Neuper C, Brunner C, et al. Beta re-

bound after different types of motor imagery in man[J].

Pfurtscheller G, Solis-Escalante T. Could the beta rebound

in the EEG be suitable to realize a “brain switch”?[J].

WL, TG, w0V, A5 LA SRR LS

LR, B, AT, S5 T B A S B 1 A B T

B, WM, GF. AR TR SRS B
I GRATH AT 26 v I nT SRR e (7], o [ R A IR 2 2

RRZRRE, 3%, TRmNY, 5%, MN-HlH D BORTE TR M2 RSt

Transcranial direct current stimulation as a motor neurorcha- [15]
bilitation tool: an empirical review[J]. Biomedical Engineer- 313—314.
ing Online, 2017, 16(S1). [16]
[6] Yi YG, Chun MH, Do KH, et al. The effect of transcrani- A IR ,2014,41(5): 464—468.
al direct current stimulation on neglect syndrome in stroke [17]
patients[J].Annals of Rehabilitation Medicine, 2016, 40(2): g R[], R E A B T AR A4, 2018,37(2):208—214.
223—229. [18]
[7] Sunwoo H,Kim YH, Chang WH, et al.Effects of dual tran-
scranial direct current stimulation on post-stroke unilateral vi-
suospatial neglect[J].Neuroscience Letters, 2013, 554:94—98. 2017, 37(15):4065—4073.
[8] HAEHERLF Ly AR G AL S 25 2SI i B 14 W 22 [19]
F[I] AR 2B AR  1996,29(6) : 379—380. HEJE[T]. thARY B R A2 S EAT Ak, 2021,43(5) : 461—464.
[91 Maeshima S, Itakura T, Nakagawa M,et al.Visuospatial im- [20]
pairment and activities of daily living in patients with Par-
kinson's disease: a quantitative assessment of the cube-copy- 4900—4905.
ing task[J].American Journal of Physical Medicine & Reha- [21]
bilitation, 1997, 76(5):383—388. 2011(14)20—21.
[10] Armstrong EC,Brad H,Mark S,et al.Assessing cognitive im- [22]
pairment in older people: the Watson clock drawing test[J].
British Journal of Community Nursing,2004,9(8):350—355. [J].Brain Stimulation,2017,10(2):214—222.
[11] FF5 el Rk R, 5. Alzheimer 5 ffi 2800 Bl AE RF 2 R I [23]
T RAEL W A LD, R I A O AR 4 7R, 2006, 14
(1):25—27,30.
(121 <y, WRbebel, W3Chs, 2. B g B & P =s [l D) ag 2016,37(4): 1277—1295.
P D HE M A ST SE 1] AR R} 2k, 2016, 49(005) - [24]
286—291. cal Assessment[M].
[13] EF¢Me, f@mn, #h42, 5. @AM R Barthel £ B0 45 USA: 2004.
TR 2 R B 5 S OE PSR D], R E R, 2020, 35(04) [25]
179—182.
[14] Benton AL, Sivan AB, Hamsher KS, et al.Contributions
to neuropsychological assessment[M].2nd edition. New [26]
York: Oxford University Press,1994. 2014:244—245.
(b3%742)
153—159. [32]
[27] Hashimoto Y, Ushiba J. EEG-based classification of imagi-
nary left and right foot movements using beta rebound[J]. Neuroscience Letters, 2005,378(3):156—159.
Clinical Neurophysiology, 2013,124(11):2153—2160. [33]
[28]  Pfurtscheller G, Neuper C. Event-related synchronization
of mu rhythm in the EEG over the cortical hand area in Clinical Neurophysiology, 2009,120(1):24—29.
man[J]. Neurosci Lett, 1994,174(1):93—96. [34]
[29] Salmelin R, Hamalainen M, Kajola M, et al. Functional ﬁ%ﬁ*[ﬂ- B2 A S 2003(4): 45—48.
segregation of movement-related rhythmic activity in the hu- [35]
man brain[J]. Neuroimage, 1995,2(4):237—243. FA TR AL, (RN, 2017,38(6): 1307—1318.
[30] Pfurtscheller G, Stancak A, Neuper C. Event-related syn- [36] X/IMek,
chronization (ERS) in the alpha band-an electrophysiologi-
cal correlate of cortical idling: A review[J]. International &, 2013,28(2):97—102.
Journal of Psychophysiology, 1996,24(1):39—46. [37]
[31] Kuhlman W N. Functional topography of the human mu

rhythm[J]. Electroencephalogr Clin Neurophysiol,
(1):83—93.

1978, 44

PR BRE A2 g L R ST AR B A N R AT AR
2010,32(4):277—281.

749

www.rehabi.com.cn





