o B A R A 2, 2006 4K 5 21 4,55 10 39

Chinese Journal of Rehabilitation Medicine, Oct. 2006, Vol. 21, No.10 957

.égii.

D e Lot e Sl H AU -

i#

12 B 1) B AT i A v SR B R, A 2/3 1
oG A oy B S A — 0 R D RE R AR, PR T RE A B A R
S5 i KL K S0 (4 B2 B T 5 RS 20 S0V 04 52 8, DA T 5% i
Bl = I G R LR L0 I 2 (58S R R L0 1 VA O (55 B il O - & 2
AE 09 2V A b S T BE R B A AN R R
HEALH 15%H E /0B I RERE 58 & sl AR 44 1,
THIR A 20%1) B 5 7T RE & 58 41k LI BER, dnfer A 25t
PR 5 A v (8 L T Re B SR R AT R S I R Y — A
TR,

o3k 1 JUAE I R R B 6T i A v i 6 19 B 2l D g i
i3 I T Z R HE AR (HF 2T ER R, % 50 1 R A
AN B A< o A2 8 D) e I E AR TR T ar B BT e TR
AR BE S D) 68 MWK B & b 2 2= W) T R 55 AT o Fi 22
VG DR 3R 2 [ A2 2% 1) 3h 245 1 58 B AR R RO, BT 1 B A
Bt hy 7 E R IS S A, s Bl B B AR i R
TR PR T 26 07 (405 Bh 4 22 /0 A A B8 B R R, R R
IPRCR S M AN RGEZ B A F B s fil o #2 A e )
i A v J B S IR T I RO, A B T 02 3h g 1 ik
U E DL R AT 5 R B AR I 2 v S A2 SRR XL 1

1 RERH

A b S B RGE S ) RER HEAE , AN R A R BOR  #B
R B S S YIRS g A A (R WY R B sh AR R
i B B F ) I SEREY ) Classen 451N 3 28 /i i il 9 £ R
(transcranial magnetic stimulation, TMS) %& B , & & 1% 8l K4}
& 15—30min, 5 0T LAAE S 5732 2 X B 2 S0 28 4k Ul I
B ASE 2 807 B [ g F6T BBl A 2R 2, T L G Bl e B A g i i
#H . Dickstein % NP5 2 ARAR i 26 o 5 A 0 28 35 T2 g
MOV, Wb 515K SR T3 #EAT B 32 (BE ) A3 3D, i S5 T
o R S B AR A R A A T LA A< v S 30T 0 Al i 2R
T A B R A s shier 2, Liepert 5 A PIBF
FER WA TR 1 ) L2 3l vT 5 BOR R i3 3 e 2 AR
X A5 T i R R gy RS s, B R AR X T A s,
R AT AE Th i 5 . Butefisch %5 AW 2% 21 £ rp X M Ji
W) R T2 s R IR B rh B ) R A R R R
FB, AR AR AR R 2 38 B0 W58 T 27 Bl A b
BB S0 A R 2 R T SR R R R AT — R
VENL B9 2520, 3 BT T B2 25 20 b F-48 1 Wi 5 15 PR 45 K
ok, L F I BERY Rivermead 12 21 143, & L%
FING)G, BHETIRIKEN A SECa M Bits, mE
TEW R R 2R AR AILEK 77 1% Bobath £ AR, X 42 1 5 (1) 26 ¢ %
B ) D REW B A FIAR/IN G Je i 48 g IR 7 X b A T 1)
AE IR S A AT RO BAIE HE A T 158 B 5 52 11 5 % e iR A2
90 WURE AT B VR D, Wi R R0 T 109 = B2 LR 1) R A = 4

ik

YRl A R TR TR IR E

Hummelsheim &5 AP0 1 J 1) 52 2% 8 V8 09 R 52 01 25 itk
AT TR, 25 B S8 2 75 28 28 /0 A 4183 56 5 By 001 3% 3h 1)
VR W] DLEEAT RO N, DT 482 15 2l 4 0 o it e B 9k
AT SN VR S8 LI ] . Feys 55200 52 2 1 2k 1 K 801 647
T ORI S AR R IE R HATTRE 100 B 5 5 TR N G AR el i
BEMEL T AL, A LR E 12 3 T ee i R R
YA IT H M 4 89 Brunnstrom  Fugl-Meyer (BFM) I 5 &8 43 (9 3F
Y 9 10 4y, L EhYERESY (action research arm,
ARA) B4 0 43, Barthel index (BI) ¥4 4 40 F1
50 43, TE 6 JH IR IMIE], S8 20 B K 0 SR 2 A Y b
J52 523 A MR s R, BIVRE R B 323 2 BB 30min, Y ZRHT
T JEERHEAT T B BEM,ARA I BL I SE , OF 38 i 03T )
162 Pl AR 5 F IR L B ARA B 1 SR AT
AW BEM BOA W ARG, X I 5 4RI BFM AN
ARA 8 1 FJr B AL AW, i PIEi BL )i BGE 20 4
i A e i) S DS b IR 12 2l D) REAK B BCA 4 B A (e, R
W11 12 3 2y e B A R B A2 e 32 2 0 TN R AR, DUAE Y 14
Z 5T EIEE X | B S B T AR R 0720 X A 5
46 T HE B RGE IR (Y ARA B 0 43 ,BFM
9—10 40 & RIT R F 2 2 —E R W3 FRY
Y5, I8 R 45 ARSI 41 1Y) ARA P14 FR &l 38, ud B 52 56 21 £
HRRENGRIR W 1—5 4N, L BGEE S D g R 2 et b Tk
S HE A S AE T LA B 523 2l i R, DR sk Il A A
L BCHEAT R RN, % s 3 P e K A s 0T AR R AR W]
1

2 EFhHHRZ LA R

i LS 5 (EMG) B & 14 28 JL P el ol 38, e — i
= 2 Y i 2 JUL A R R, A TR R A AT R A R LAY . R IR
I 25 06 2 B A OCTT I,  EMG Sk 515w fil 9 2 %
& U Bl T e R G R L R T IR S AT S
w2, AT AR T R IRORTR S AE B k& 2 Hum-
melsheim 45 ASHE (1 — A X AS [R] A4 ) 22 B 26 50 56, 147
2 AR EER 2 Uk, HFK 20min (Y EMG 5159 28 g v il 3k
3 8 43 1) S R G 7= A A g R R T 2 19 f 5 EMG KT 9
5F4R F KT 048 e i AT AT AT T AR I B KR
I, P A A SRR, RMA B9 B A1 43 45 S8 2wl 5
A AP i TR JE 7 Bl 0 EMG 515 0% R, HL R A i T
T 5 18 A %) o A (T T A0 T LA 0 3 sh o I B 4R )

*OBR . KBS (LT A R B B B R L)

1 Bidiss b AR R B R e, 1 E K P %, 200072
TEZ T P, 5, i, & 34T B

W R H 191 . 2005-11-07



958 o B AR R 2k R, 2006 AF L ES 21 8,55 10 )

Chinese Journal of Rehabilitation Medicine, Oct. 2006, Vol. 21, No.10

B AR o D68 M ) mT I R AL R R A LA o
AL IR

HRLM R BT T, LA 323 B Y O O i AR A
B, EMG 515 /9 U IA) i BRSORI s 32 U — ) HO2 I B
AT — B AE M HLAR TR A&, i LT &2 " FE EMG 51 5 1% L il
Tl RE SR A G EE R N I B ), s T
R 22T IR Y g 6 W] R 237 T B0 ) 8 B T K Dy g
R L, 28 TPl 13X 2 A8 Ak B AE RIS Bl B R R &2
B B, B i i 2 DX Sl 3 Bl A 1 5 R IR 58 |, DL R Bl O X
RO e B W L I A RS ) e 5 3 2y [X 22 1] . 2 A AE A
22 I 45 B A T, B T E 2R A0 I ARE TP oA D RE R Y EE A A R
Bt 32 Bl B2 I K B AR 3 5 (long—term potentiation, LTP)EL4:
XS 32 Bl (192 ] FLZ Sk 2 A4 VE T LTP AR 0] 58 /2 28 fih R g
25 40 R 2 A RO BB 00 7 A S A A AR AR B R 4 T AL 2
— B A R AR UL P A AR Y R T G i A
TG R B BB B K BT, AR 2R B I 4 T R 1 B
P, AR B R B I o 3l ik 4315 5 IR 8 s i & ot i 3
LTPRS) A2 A 8 42 S T A JL 1A 9 32 T Aot 225 2 0F A s vl o
# o FTLA, WL IR SCER B T 38 1) A R R i 8 B TR R i ) B
S Az L N o A T A2 B Dy RR Y A% ) R R S rp e 45
HIPEI

KR B ST WA AR, I LA AR B 3 £ Rg 0 5 ) i 2
R A NERT S I ) R RR — B die, R
AR A ANWFFEAF 5T YU I 24 v B &2 1§21, 5. Cauraugh
S NI FE R BRI 45 20 FF N LU BEDL R~ A CR B, flufi]
TE I S 1 34 & 5 B 18] Ry 3.2 4F B 18 P O W 8, A AT ) AR
YA B EAT EMG 51500 /T O RS S e =R
SRR, A A RENLYG: S R G R 25> =0, 25
ST K AN TR B AR 04 Bt AL 25 > TG [a) — A~ 3l 4R Y i 52 25
2 % B R RE IR S ROR B AR . — N S is 3 T
R AT 8 552 25 ) ROR I T REALZR > | I B AL 25 > B 2801
BT G S A S R S S S > R RE R 25 > B SRR AR AL 43 B
Je A AT BB B A2 S 2T B B 2 LA H I E T 1 s B
fig 7 M4 AR SR 2 LA R EOIR T T BEAL R ) i R Ak

3 WmilZ

FAT, G2 B AR YT B AN AR S RT3 A
Bt A8 32 3 T4 I T A AR SfR 5 WG Y 2 35 15 3 0, )
A T i A T A A S AR b Bl T (H R B 5E 4
RS T (e OO0 Q% Y 3% 0 Dok 2 2 BELAS T AR R AR T B Y
— R T AL Y B AR B 12 B P T R R R
AE (2 HE SRR AR DY BE YR A T LA AR S T B i AT
BT BRI, (X &5 2B BRI E 2 B T A2 3)
AE 7o Ao S B HLAE I G b A A I L JBe, A 4 [R] f f6E H
Al b e R T 3 5 4 S U Ak Y DC T 2 Sfe AR i AR b
JB T BE AR S, T 2 LA T R0

XA - IR A [R) 44 AOUARE 2 AH B G I5C A, A S — > b I B e
T i /o P 2 4 1) — G UM 30 1 2 P 000 s A A 3 [ i)
2 [ P Sl AE AR EO, AT A 0 o A 24 R 22 005 Sl g2 i X
T B9 2k S I, X RN B R B AR T ST R W LA T

T Bl I, & R0 4% =2 8] 23 A — A [\ 20 Ak 1 3, dn i ik 2
V) A0 25 R0 AR 57 1 ) 2L, XU Bl AR i B A 366, 3l A T o 1 R
G2 AR [ 32 Bl I 4 AR B A T A AR B
o] M X R 3 B AR e MR P R s gl A, s 1 i TR
I A7 42 3, A R T o iR 22 LR T 52 2% 1 32 3 3 ) 3R G2
24 P HO S T i A T e S SR ke U, AR T 58 I TR R
98 Bl 1 A A w5 TR M 8 JH TG 00 fil TR0 ) 52 1 3 3l LE TE A
T A e R Ay B S T 3G 5 B B O Al T 4
Nelles 45 A5 26 W] 224 i 2 v G0 2 58 T e Bl 45 1 T~ A 3 3
L BB )32 Bl i, HE 3 P e A E W00 TS S B i
MR . Turvey™ii th ALK (Y9 P38 502 0 2 LA A B A, &
JE AR B AN AR 0 3 77 A SUR S Y . T LG ) A B e R
JE 45 EE W M A R R O R ] RE b AR 1 LR N JBE B T Rk
IR, il B2 2R FH U I 25 0 77 3, BIVAE 2 ) — S8 3R 5 1
Al T e Al A8 A R T RO 5 ) 1 52 2l
S {2 B SRR 119 3 ) 4 i o

Mudie %5 A0 12 ] 5 A< v fg e 58 & 50 0E T = A5
A1 T ik K H B (998 2l LR SR T4 A (g Tl B BT
FAE 0T [ B 5 AR T 0 3l 00T [R) B 0 20 (0 43 5 4 4
ARV BIAE 5 A 3 B AS [R) (3 25 2% 0 T B B I sl 1 36
PR 2% 5, 25 R U () A 5 A AR TR 3% 2l i I k2, HL R T
B 2 1 36 BE A O R A B Bl AR B9 S A 2D B A Y
FEavE R o dE A 6—8 JH Y XU R] iz 2 i I 2, R b i
YRR A2 WY L BN I SR R IR AT RS 6 N H . R
F IR B EREAN R S — 4, B T 1 ig s pe A 3 1
#  HR BT IRl i AR AR [/ 2 7E — 2 . Cunningham 5§ A
A R 5T — A TR B B B R ORI iz Sl g T AR
SR L Ji B 1 (0 9 ¥ 14 R 43 . Cauraugh 55 A PUE 3L
TR 35 3 58— AR, B BT SE R — L, BT s
BB (B 2> — 28 | Cauraugh 55 APRUSHETF 9 SC 50 2 | A8 5 ()
A5 i 2V (9 TR B, B EMG 38 & 1 4 26 UL 1A F 38, >k ol 3%
R IR AR i 2l A 32 S 36 I W XU 25k 8 T B BE R A2
A AEHEVE R TR o R TR UL EMG 1 3 Uy 2R
PR AR A R TR B AR B R G . Whitall 48 AR &2
WA A AE ARG 1 N BT RO S Bl 2, &t 6
JAMEZ NG, BF1 Fugl-Meyer I B Zh{E M5 Wolf i 3
Ty fig I 56 R AT BH 0 A ) B R A R M 4 R L B G B
0 A — & G YIZRRON AT 7 4E 8 JH . Luft 58 ATt
B S LT 7] 5 AT 7] 20 8 5 B A /ARL A, e IS )11 24 4
rh SRS [ 2L R /0 i 4 3 3 B R O Bl ) g
W B HEE . Stinear 5 AP T 33—k 2 XU iz 3 2
[P LI U i e S D R o) I A R 2 B L W S I B = e |
L JE AR S don] DR B T 0 RE YK E . Summers % AP
SEE T BRI LS 2 A R S XU 2 S R T o
JI2 Bl A f )R] B 0 o/ D W B v L XU 2 T R AL
2, XU (] 44 LA ) B 22 A5 00 % B 1R 3 3, s T R i
A2 SR AL B A 28 ) 12220 2 et P — ) L B [ R 1
T 20y 52 B A0 T DG 4 3R 11 f 400 ) mJ ARl S5 b BEL b ) T
JHE ™ A= B )38 BB A U R 58 o B 1 3 Bl i
A 2= 3R ] B A B0 A9 08 1 R JS R] ) 41 Y



o B A R A 2, 2006 4K 5 21 4,55 10 39

Chinese Journal of Rehabilitation Medicine, Oct. 2006, Vol. 21, No.10 959

B 0T i 26 v R OO0 B 0 P s DI 2 ) T 5 45 2R O
N —Z, Mudie 25 MO0 S 300 A0 1 52 300 A4 il 2 op 8 24T 1
AT REROBN N SR, A BUOF AT $2 i 000 B A B SRe ) .
Lewis 25 A P50 5% 306 401 ) XU I S5 8CRARATBR o A7 — LERIT
FE L 2 A OB R AT @I AF T, B4 00 1 fise v 8l 4 fE g A7 B
R R 1 AR PR A S A D50 B R AT — ) B M e T
HLAR PIATS S8 A7 56 o8 B 24 SREBILAR X f O00 Fs A 7= A= T A 1)
LM Al XE B R JRE A 22 S R I 45 R SR T At X B
FERAEN , Fo, SEW BN A A R LA SRR L,
17 R ) B 98] S0 T B il e A ok e P, K T R 2 R ) AL
MY ABOER AR 2 —

Wi A A By R I % 22 2 L 50 e ) S 3, SR TR ) 250
N B R T G0 Bt 5 o [ o ) G AR L T O AT Y, A
BER AT RN b 2 AR LA A 7 8 50 2 — I fi 1A
BN REA T T B, ) b R R R S R R 7 XA T
T PR 20 6 AR S B 1,

4 BRI A

R ke B 22 1 WG PR IE 4k 2= BT 2 2l 1 A 28 L P R o S
XU AR 45 G, o8 i 24 v s 9 D R A8 5 14 32 3l ) R Ik 23
ST R EMG UK 09 #28 IL P A R SR R A
b WSz A A B e — WUAEE | R 52 OSN3 Sl f A E
(] B 2E A7 [ AE B9 05 2 25 ), DAGR % B - 0 A Bl X
PR H AR IS5 G, v LA 08 1 12 1 FIA% AR 5 1% 3
S FR A B R T X E BR BN il A KR R B A
Bl F A0 48 B 01 962 Bl 1 5 2B o B 2 gh S ] Bl
BB BV TR T OIS N R 2 R XN b2 BILAD  ax 2
I A DX 75 SRR 58 F s Bl B 5 k), Cauraugh %5 APUK S
EMG #Uk pi 28 LIRS H HIE0RE 5 3 e D 25, ] 4 v i 2 vp
i 5 119 A8 T 00 A R S R RO A 1k A S AR B B
EHRE 1. Cauraugh SEE— 2545 26 1) fh K J5 107 ) B8, B
BLArR 3 41, 5rliEAT T 5.10s () EMG & 0 28 LA H 3
TR G U BRI B RO b R 2 R G vt
I3 WA F S U I 2 45 G b B XU I 2 B B 4
e dk bz sh e gk &2, 2 B Box A1 Block MRS 43 &,
Iz B IS B 46, AR SR T B i R B AR 22
M HR22 10s /9 FZh Bl b 5s 19 32 30 s s SR 4 i
B EMG W& 19022 JIL P r S SN 2R e &, 7 5 R
A | R B w2 LA ) g R A AR 2 B S B 4 i A
SRR e

[l
E I ®

5 N

i A T SR B LR A2 I S AN TR St 3 0 2 R 1) 2
AEAHE R 2R 0S8 B B A I8 S ), B A A I R
B AR AN BE X 3 3l TR > 3 v e 2 mT BB P £ 20 T R AR
B A PUR B AT BT b S SRy vk il 2R A o i AG I 4
AR R LR AR T — AR DI R Y & 0, 7] LA 48
PRATBT AR I 45 B R R BRCR . DA B —
LI AE R FE SN ZRAL T5 | AN A0 BT e 56 5 1 TR A0 | B R AR
RETH 00 , 30 2275 38 B A0 3% BN R D BE L RR A 1Y T B R Bl 1k

5 R I B B R ORI TR AR A 2 Y BT )RR A A
2, FAT IR A R R AR R 7 A, IRA B R 28AT o BB AR
R AT R DA SR B S R 8t i o 2T A 5 1Y
S, TS I 2k SR FE 53 AT T 0O IR 24 Bk =2 1] A2 2% Y
A2 R AR 1 12 S 4 I RE T 4R A I PR e 2 R A 4
BOBIF 50 o, 0l 0 B 2 R BT R RAT O RS A
e 25 il B A 5 R AR SO R ) 2% AN [ 4 AR =2 1) ) A AR
FARGZ W, H 7 — B 58 R R R B T 00T B, {15 i 26
S A A B B A B S B B O B L 7 Ok e HG b BRI gl
e,

5% 3k

[1] Gowland C,deBruin H,Basmajian JV,et al. Agonist and antag-
onist activity during voluntary upper—limb movement in patients
with stroke[J].Phys Ther,1992,72(9):624—633.

[2] Cauraugh JH,Summers JJ. Neural plasticity and bilateral move-
ments: A rehabilitation approach for chronic stroke[J].Prog Neu-
robiol ,2005,75(5):309—320.

[3] Feys HM,De Weerdt WJ,Selz BE, et al. Effect of a therapeutic
intervention for the hemiplegic upper limb in the acute phase
after stroke: a single —blind,randomized, controlled multicenter
trial[J]. Stroke,1998,29(4):785—792.

[4] Hendricks HT,van Limbeek J,Geurts AC,et al. Motor recovery
after stroke: a systematic review of the literature [J].Arch Phys
Med Rehabil,2002,83(11):1629—1637.

[S] Nakayama H,Jorgensen HS,Raaschou HO,et al. Compensation
in recovery of upper extremity function after stroke: the Copen-
hagen Stroke Study [J].Arch Phys Med Rehabil,1994,75 (8):
852—857.

[6] Butefisch C,Hummelsheim H,Denzler P,et al. Repetitive train-
ing of isolated movements improves the outcome of motor reha-
bilitation of the centrally paretic hand [J]. J Neurol Sci,
1995,130(1):59—68.

[7] Langhammer B,Stanghelle JK. Bobath or motor relearming pro-
gramme? A comparison of two different approaches of physio-
therapy in stroke rehabilitation: a randomized controlled study
[J]. Clin Rehabil,2000,14(4):361—369.

[8] Johansson BB,Ohlsson AL. Environment,social interaction,and
physical activity as determinants of functional outcome after
cerebral infarction in the rat [J].Exp Neurol,1996,139(2):322—
327.

[9] Bland ST,Pillai RN, Aronowski J,et al. Early overuse and dis-
use of the affected forelimb after moderately severe intraluminal
suture occlusion of the middle cerebral artery in rats [J]. Behav
Brain Res,2001,126(1—2):33—41.

[10] Brown AW,Bjelke B,Fuxe K. Motor response to amphetamine
treatment , task —specific training,and limited motor experience
in a postacute animal stroke model [J].Exp Neurol,2004,190
(1):102—108.

[11] Woldag H,Hummelsheim H. Evidence-based physiotherapeutic
concepls for improving arm and hand function in stroke pa-
tients: a review[J].J Neurol,2002,249(5):518—528.

[12] Barreca S,Wolf SL,Fasoli S,et al. Treatment interventions for
the paretic upper limb of stroke survivors: a critical review[]].
Neurorehabil Neural Repair,2003,17(4):220—226.

[13] Steultjens EM,Dekker J,Bouter LM,et al.Occupational therapy
for stroke patients: a systematic review [J]. Stroke,2003,34(3):
676—687.

[14] Teasell RW,Foley NC,Bhogal SK,et al.An evidence —based
review of stroke rehabilitation [J].Top Stroke Rehabil,2003,10
(2):29—58.

[15]  Hummelsheim H,Maier —Loth ML, Eickhof C. The functional
value of electrical muscle stimulation for the rehabilitation of
the hand in stroke patients [J]. Scand J Rehabil Med,1997,29
(1):3—10.

[16] Nelles G,Cramer SC,Schaechter JD,et al.Quantitative assess-
ment of mirror movements after stroke [J].Stroke,1998,29 (6):



960 o B AR R 2k R, 2006 AF L ES 21 8,55 10 )

Chinese Journal of Rehabilitation Medicine,

Oct. 2006, Vol. 21, No.10

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

1182—1187.

Powell J,Pandyan AD,Granat M,et al.Electrical stimulation of
wrist extensors in poststroke hemiplegia[J]]. Stroke,1999,30(7):
1384—1389.

Asanuma H,Pavlides C. Neurobiological basis of motor learn-
ing in mammals[J].Neuroreport, 1997,8 (4 ):1—vi.

Classen J,Liepert J,Wise SP,et al.Rapid plasticity of human
cortical movement representation induced by practice[J].J Neu-
rophysiol , 1998,79(2):1117—1123.

Dickstein R,Heffes Y,Laufer Y,et al.Repetitive practice of a
single joint movement for enhancing elbow function in hemi-
paretic patients|]J].Percept Mot Skills,1997,85(3):771—785.
Cauraugh JH,Kim S. Two coupled motor recovery protocols
are better than one: electromyogram —triggered neuromuscular
stimulation and bilateral [J].Stroke ,2002,33 (6):

1589—1594.

Cohen LG,Meer J,Tarkka I,et al.Congenital mirror move-

movements

ments. Abnormal organization of motor pathways in two pa-
tients[J].Brain, 1991,114 (Pt 1B):381—403.
Liepert J,Bauder H,Wolfgang HR, et al.Treatment —induced
cortical reorganization after stroke in humans|J].Stroke,2000,31
(6):1210—1216.
Renner CI,Schubert M,Hummelsheim H. Selective effect of
repetitive hand movements on intracortical excitability[J].-Muscle
Nerve,2005,31(3):314—320.
Jobges M ,Heuschkel G,Pretzel C,et al.Repetitive training of
compensatory steps: a therapeutic approach for postural insta-
bility in Parkinson’s disease[J].J Neurol Neurosurg Psychiatry,
2004,75(12):1682—1687.
Hummelsheim H,Eickhof C. Repetitive sensorimotor training
for arm and hand in a patient with locked-in syndrome|]].
Scand J Rehabil Med, 1999,31(4):250—256.
Feys H,De Weerdt W,Verbeke G,et al. Early and repetitive
stimulation of the arm can substantially improve the long—term
outcome after stroke: a 5—year follow—up study of a random-
ized trial[J].Stroke ,2004,35(4):924—929.
Feys H,De Weerdt W,Nuyens G,et al.Predicting motor recov-
ery of the upper limb after stroke rehabilitation: value of a
clinical examination|J].Physiother Res Int,2000,5(1):1—18.
Parry RH,Lincoln NB,Vass CD. Effect of severity of arm im-
pairment on response to additional physiotherapy early after
stroke[J].Clin Rehabil ,1999,13(3):187—198.
Sunderland A,Tinson DJ,Bradley EL,et al.Enhanced physical
therapy improves recovery of arm function after stroke. A ran-
domised controlled trial [J]. J Neurol Neurosurg Psychiatry,
1992,55(7):530—535.
Alon G,Sunnerhagen KS,Geurts AC,et al.A home-based,self—
administered stimulation program to improve selected hand
functions of chronic stroke [J].NeuroRehabilitation,2003,18(3):
215—225.

Cauraugh J,Light K,Kim S,et al. Chronic motor dysfunction
after stroke: recovering wrist and finger extension by elec-
tromyography —triggered neuromuscular stimulation [J]. Stroke,
2000,31(6):1360—1364.

Cauraugh JH,Kim SB. Stroke motor recovery: active neuro-
muscular stimulation and repetitive practice schedules [J].]
Neurol Neurosurg Psychiatry,2003,74(11):1562—1566.

Dobkin BH. Strategies for stroke rehabilitation[]J]. Lancet Neu-
rol,2004,3(9):528—536.

Levy CE,Nichols DS,Schmalbrock PM,et al. Functional MRI
evidence of cortical reorganization in upper—limb stroke hemi-
plegia treated with constraint—induced movement therapy[J].Am
J Phys Med Rehabil,2001,80(1):4—12.

Kraft GH,Fitts SS,Hammond MC. Techniques to improve
function of the arm and hand in chronic hemiplegia[J].Arch
Phys Med Rehabil, 1992,73(3):220—227.

Immink MA,Wright DL. Motor programming during practice
conditions high and low in contextual interference [J].J Exp
Psychol Hum Percept Perform,2001,27(2):423—437.

Taub E. Harnessing brain plasticity through behavioral tech-
niques to produce new treatments in neurorehabilitation[J].Am
Psychol ,2004,59(8):692—704.

Taub E,Uswatte G,Elbert T. New treatments in neurorehabili-

[40]

(42]

[43]

[44]

[45]

[46]

[47]
(48]

[49]

[50]

[51]

(53]

[54]

[55]

[56]

[57]

[59]

[60]

[61]

tation founded on basic research [J].Nat Rev Neurosci,2002,3
(3):228—236.

Mudie MH,Matyas TA. Can simultaneous bilateral movement
involve the undamaged hemisphere in reconstruction of neural
networks damaged by stroke[J]?Disabil Rehabil,2000,22(1—2):
23—37.

Whitall J,McCombe Waller S,Silver KH,et al. Repetitive bi-
lateral arm training with rhythmic auditory cueing improves
motor function in chronic hemiparetic stroke[J]. Stroke,2000,31
(10):2390—2395.

Franz EA. Spatial coupling in the coordination of complex
actions[J]. Q J Exp Psychol A,1997,50(3):684—704.

Swinnen SP,Van Langendonk L,Verschueren S,et al. Inter-
limb coordination deficits in patients with Parkinson’s disease
during the production of two—joint oscillations in the sagittal
plane[J].Mov Disord,1997,12(6):958—968.

Swinnen SP,Wenderoth N. Two hands,one brain: cognitive
neuroscience of bimanual skill[J]. Trends Cogn Sci,2004,8(1):
18—25.

Franz EA, Zelaznik HN,McCabe G. Spatial topological con-
straints in a bimanual task [J]. Acta Psychol [Amst],1991,77
(2):137—151.

Rice MS,Newell KM. Upper—extremity interlimb coupling in
persons with left hemiplegia due to stroke [J]. Arch Phys Med
Rehabil ,2004,85(4):629—634.

Chaco J,Blank A. Mirror movements in hemiparesis|[J].Confin
Neurol, 1974,36(1):1—4.

Turvey MT. Coordination [J]. Am Psychol, 1990,45 (8):938—
953.

Cunningham CL,Stoykov ME,Walter CB. Bilateral facilitation
of motor control in chronic hemiplegia[J].Acta Psychol [Amst],
2002,110(2—3):321—337.

Luft AR,McCombe—Waller S,Whitall J,et al. Repetitive bilat-
eral arm training and motor cortex activation in chronic
stroke: a randomized controlled trial [J].Jama,2004,292 (15):
1853—1861.

Stinear JW,Byblow WD. Rhythmic bilateral movement training
modulates corticomotor excitability and enhances upper limb
motricity poststroke: a pilot study [J].J Clin Neurophysiol,
2004,21(2):124—131.

Lacroix S,Havton LA ,McKay H,et al. Bilateral corticospinal
projections arise from each motor cortex in the macaque mon-
key: a quantitative study[J].J Comp Neurol,2004,473(2):147—
161.

Duque J,Mazzocchio R,Dambrosia J,et al.Kinematically spe-
cific interhemispheric inhibition operating in the process of
generation of a voluntary movement [J].Cereb Cortex,2005,15
(5):588—593.

Stinear JW,Byblow WD. Disinhibition in the human motor
cortex is enhanced by synchronous upper limb movements[J].J
Physiol ,2002,543 (Pt1):307—316.

Lewis GN,Byblow WD. Bimanual coordination dynamics in
poststroke hemiparetics[J].J Mot Behav,2004,36(2):174—188.
Lewis GN,Byblow WD. Neurophysiological and behavioural
adaptations to a bilateral training intervention in individuals
following stroke[J].Clin Rehabil ,2004,18(1):48—59.
Steenbergen B,Hulstijn W,de Vries A,et al.Bimanual move-
ment coordination in spastic hemiparesis [J].Exp Brain Res,
1996,110(1):91—98.

Platz T,Bock S,Prass K. Reduced skilfulness of arm motor
behaviour among motor stroke patients with good clinical re-
covery: does it indicate reduced automaticity? Can it be im-
proved by unilateral or bilateral training? A kinematic motion
analysis study[J]. Neuropsychologia,2001,39(7):687—698.
Carson RG,Swinnen SP. Coordination and movement patholo-
gy: models of structure and function [J]. Acta Psychol [Amst],
2002,110(2—3):357—364.

Cauraugh JH,Kim SB. Chronic stroke motor recovery: duration
of active neuromuscular stimulation [J].J Neurol Sci,2003,215
(1—2):13—9.

Jirsa VK,Fuchs A ,Kelso JA. Connecting cortical and behav-
[J].Neural Comput,

ioral dynamics: bimanual  coordination

1998,10(8):2019—2045.



