IS - 2014 42 2 A - 45 29 B4 1 )

61

v 26 v 8 BROCTY dz Bl ] B A 1 A0 5

JEIE I R =

(€3-:301) I SIS Y ] R
[FE4SZ%S] R49;R743.3 [DOI]

g 2 o B b S B TR S R L Ik A
JG 80 % Wy H BATHE J1 32 BB H L B ARG AT g
T 52 I 2 v i R B O TE Ry IR R — . BB
S B E R A T A B — N E R
g ) R, BROG A A Ry NPT 28 34 RS tE— A
AR AT I A< e B 3 I BR OG5 Bl Ja T R A 1 B 5
HAW R B 5 S, AR S 0 3 B4 5 T 2 P S
R OC 12 Bl A ) 75 T A SR O T 4 I PR R AL A 8 A T
DA KON Jili 2 v RSG5 1 4% il BRE B3R 9T BOR 2 AT £
& BT e PR ATRIE A X fil A HR s RO /Y a2 B 4
7 RS ER ES

1 ImRER

i 4 o ff E RR A 20 o AEAE R R Y, R R R
P T BROGTY 56 A2 U R T e UL PR R 3 A L A
A2 SR I AL G T TR A L S B AL 10 20 A5 AR e el A
Ao RTEBIALAT R PR AR IR B AT
OB BT B RLAR) RS ey 1 e A ep s R R 2
H T A I 28 2R e A2 A0, L S I 2 SR AN R M
Z M EG SR —FfIF RAEN, E 2Rl TR =
S AR 252 8 28 A AN ) 42 A T BOBR B 25 4 5 b Ah b
TR R Bh L N B AT WURE 2 L B A LR
B KA ND B AR, RN ZES, BS
AR RIES R P AR A R R 2D 2 LAY
REARZ —, RPN 2 N BOF T 2R i i | 2 W b o
B BE i 5 | AL Bk i L B RE S RE AR 2 . AT AE Y
T MU 25 36 Hb, f2 PR R L 2, IR RS L
LA FEE B BN, AR B
Jet PR X 35 BT FBCA3E Bl DR X, 7 S5 R A Y 2 AT
ARG REE L I 5 3 ORS00

Wekr B .2013-11-16

TG oA 1. BEIRE e, 1 20043852, & H KR 2#HHE 48 11 B
B E¥FL. L 200040

YE faifr - R IAE (1987-) 3B B WF 5 AR, 35 %2 A3 Il 2% P s B9 B 3R
I7 5 VAN O AT .

SWIHAEE R E %, zyljully@163. com

10. 3870/zgkf. 2014. 01. 021

2 HEREHRER

I 2 T R R G Y 4 o B AR e T A v R
WEJT I B BT S IE 19 15 280 3l P e 52 B0 L 4B AR A
FRRK D h B SRS BT 26 3 HR R S B L 2R A 0BT T
i Uiz gl 5 R LR S Rl 2, P AT By S A A
KA TEB B R AT IO W LB Z A IX 45 12 3
B )2 /N o A 0L A A RS o AR B R R R
(Central Pattern Generators, CPGs) , 7 5t {5 B 1)
&3, CPGs 2 H i 28 20 ML ZH 1A — > IR 4548 &
ATRLR W BRI A T 2 s s, . A7 A A
RS e o5 B A AR st CPGs M a7
il Ak 2% il B AR S5 AR B 5K o Bl B 2 AR R AR H
T BB X B, XSRS R R R TR
H BT 2R I F sh i i seto " . CPGs M4
AT I T BT A AR R A B R A AR i A v
NE S5 TR il ST AR I BROC Y R B E S LA B L 2
B L [ e s o ok S 3 M O O B A A
SEANAR s 1Y AP 25 8 Kk AR R OGO A5 B Y U
AU B 2SR B VR A DG B B2 T R R S i A
a4 RS I L A B AT A5 S0 O T R
P9 T A0 5 2 s P AR R Y O &R, Alexander
SEUOIHRSE T 37 25 A5 R B IR 1 M A v B R A I 45
05 X5, R 3D T1-MRI $ AR5 5 35 060 47 5347
S5 R W AN Up 5 R S AN A G . i
PR 52 A [ i DX A0 15 8 000 A 3 W) iz 3k 2 iz 3
T XA B a2 3h X, i A B2 R R X8 a0 B,
Dobkin %M 78 BROGH BEAT V5 i B 38 i Xof B 58 R 47 2
AEE LR A8 b S iy Il 55 — KA iz 3l X0 At )
VeI AL 35 P 2 — A B A R )

3 BITEAR

3.1 BRREHEME AP EICY 23 RE NG, B
JEFT B 4% (ankle-foot orthosis, AFO) # 3 ik £ 1) 8 I
IR . AFO 7T LA &L s 2 BV, Hiroaki
At L0 ffi ) 9B P B R 97 JE 2% (plastic AFO, PAFO) #E47



62

Sm AT, 45 R WoR ] PAFO B #H ALK
TN R 2 RN B g 1 25 47 & 2 (Functional Ambula-
tion Category Scale, FAC) ¥t F X BB 4, [F B,
Cakar “5PYHF5T J5 B oM AFO X 25 b (3 B F
IR ) KRS (9 52 ), SR ) Berg 1 Ml & ¢, S $5 M N Ty
iR 8% (postrual stress test, PST) #ll BIODEX 3 % 4t
A 3 3] XU I3 (fall risk test, FRT) X} 5% i & #E 477
JE 5 R R B R BR O T IE T DL R AR R
HAEAT Bl T R AL A B KUK A A
W5 S B BN 25 BRI e X ki 2 v g 6 S8 2 T iz
REWR A HA W E ST AL,

3.2 AR AMEEFEAR MAETDERESE N
I IL P 2R g i L A B s i %) o D AL LA £
Fret e o SRR E Bk 2245, ™ R B 0 H R
AR B DR T BN BR =Sk LAY R ZE R, B XS
AN =S LR ZE BRI L B T — L LA R IR T T
P R EE R A LUSCH A 27 M Bl 28 400 ik 500 74 1
S T/ BE =Sk U 2R IR T b OF RS — 5 1Y
o WREFFRBE R A BE I J5 il fi 28 2K A 28 fil i &
Tk AP 86 I B3R AR 32 3 i 28 %y R A 5 5 DT % it L
PR AR FEITSRAE AT I #E R A R H T Il R
BIFIZE PR N R ZE . Alison™ & 58 & B 4
A P B FR AT L g A v i o AR A O 1T T Bl 2R
KB ¥ S50, Simon P HF 5 & LS A B
PR B 2R ) LA R0 I8 0 0T 0 UL A 435 40 % 4 B e JUL
PR RV A D 386 n R 5619 8 T VR A AR . B
R HEPI R R IR R B G R T 200 A A
PR 2R 45 A WU AR W S BB 97 I BT /S T IR UL P e 22
A RIFCAN TR A B RERI R s AR
ik, P2 BEL T B AR AR 22 i PR A 5E v R Ak 2
PR S Q1A e TR A 1y AR RS 45 R B Wi I8 b 22
T Ao TR PR 1 5 B LG L R AR R A S
ZRfig/NBR = Sk WU 2R, Kocabas 557y 55 11F ig A<
Hh RS IR S 2R T S TR R I o B G Y B e LA R
R A RGHEAT THESE, S5 R BRI £ T ARy 1y
AT RARRARER 2R . P 60 450 B 5% & SR i 452 3 S
SRR L6 7 I A TP S T 22 A AL

3.3 Zhawdk R DIEEME L K (functional elec-
trical stimulation, FES) J& — Fft 7 42 3l A v i i Aia o)
PR O 75 LA R 3% 2R 2 Y T B
H HLPE (constant-frequency trains, CFT) FES J& % H
L A0 23 114 H, S A A 125 20 300 R OC T i J LA 7T LA
A RORE B B B IR R N R R ALY Zh e M R AR
B (variable-frequency trains, VFT) FES, A L) 45 #t
SR AT 3 R i v L AT ) A K s e R A A i 4 T

Chinese Journal of Rehabilitation,Feb 2014, Vol. 29 No. 1

ght F Trisha FUIHE5 R BH R VFT H CFT
A DLEEA A s SR AT P R R R R R, kAL
$% 110 (Brain-computer interface, BCI) f& — /85 19 £
AR BRI BAT YR AR 1 58 ik 1 8 0 Y
BT R BT 0 An DY e R i s 3k T
BCT B R AR B WLAL B 5 R = AT FES 2545 15
— i R P LA B 4 A I BR OC 1Y 5 e . BCI-FES
RYA 5 A2 BYEROCT H A IR0 S0 RO
THEMERR, 4R 5 A2 E M 10 AR AR
A BB I 19 31 15 & BCI-FES £ o il B O¢ 1 #
Jii o BCI-FES ¥ 35 X5 0 B 5 35 5 Jif A i ) 50 0 28 25
FESEIR 1. 4~3. 1s J5 A BRI 00 2 55 i 00 i 8] 52
T A 06 M 26 R B0AE 0. 59~0.77 Z 8D . FrfE %
AR T 1A A2 5515 1Y &4 SR e 58 i BCI-FES
B R s A . XA WF S s 8 T JE 4R A B BCT Xt
T B it 4 F O T AT YL BE A BOR 1Y 2k, BCT-
FES RGETEH T #2400 0 5 2R T B0 s 19 il 28
ST RLER A — AN A B RO IR T O . X1 AL
SRS HZ 345 42 (moter imagery, MD) 2 & FES 14
7 O0F P i 2 b O R SR R JRCER O T I3 3 T e 1Y
M, MI 255 FES 367 %8 20 I A o i 5 8 2 BROC Y
S NREA W A . i 2 0 2% YR
RO FES 5 WU A= 9 S 15t 285 6 ke ok 48 g i s i
P8 P A0 1 JUL PR 4 8 A 4 o8 ol e o R A TR A LA
1 FE B W4, -5 R R R L TS B 7 — s
1117 A 289 JUL PR WA 0 3k R B 52 0 ok 3k i 5 A58 35 & Y
Sk AR AL R A AT A2 B A A ) 3 Bl O T AR IRz
i S B ORI R i A R O R A ST A R SR S 3 K
RE R LA D Re oY A, AT B TR RE R E R R
e, B ECSEE A K R 2 ) 4 T A ARG A R O
WORN A= W) R AT BOR AR 4 6 38 ok ks Ly 5 0U5K g ok
SEPIAYT R N IR B A, I 55 09 v X 4 AR
.

4 hE5EW

A SO T IR A R AR A R O 12 Bl 4 ) R 64 1l PR
T R g LB A v R BROG T BY 45 B R AR T
TORIATLL ERYLEIE . —A R AR EROCTT (112 sl 1 il
X IR 0 SR A K 20 I LR T N A
TG BROCTT T SE AR T A T — R B (R A
PR32 B AR B9 B M7 12, O 1 fie R BRBE B 4K
S M7 rp A RS A R R A2 Bl 4 o e ) L e i
R P S R AT e 7 AT A kAT TR A HIL A
LRI BRI

Xt BRI Y 12 Bh 45 ] BEAS 936 9T T LI 2



IS - 2014 42 2 A - 45 29 B4 1 )

67 IS L 4 el BRI 2% A (] i BE AT D RE TR
R, BV IE TS R R B R T S [R] RE A

e il TR E Ea R .

TEBR AT 18 S W J5

T A4 BIF S AR R v X T AN TR K 52 B B 19 A IR O
s 2 O 20 VRS 1 B PR AL TR YT RIATSE .

(1]

(2]

(3]

(4]

(6]

7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[Z % x#k]

Gresham GE, Alexander D, Bishop DS, et al. American Heart
Association Prevention Conference. IV. Prevention and reha-
bilitation of stroke[ ] ]. Rehabilitation, Stroke, 1997, 28 (7) :
1522 -1526.

Mayo NE. Wood-Dauphine ES, Ahmed S, et al. Disable-
ment following stroke[ J . Disabil Rehabil,1999,21(5-6) :
258 -268.

R SR A< TS B G YYD R RE 1 1 I R YA 9T R LT .
FR A PR 25,2008,39(3) : 62-64.

Burridge JH. Taylor PN, Hagan SA.et al. The effects of
common peroneal stimulation on the effort and speed of
walking:a randomized controlled trial with chronic hemi-
plegic patients[J]. Clin Rehabil,1997,11(3):201-210.
Kottink AI, Oostendorp LJ,Buurke JH,et al. The orthotic
effect of functional electrical stimulation on the improve-
ment of walking in stroke patients with a dropped foot:a
systematic review [ J]. Artif Organs, 2004, 28 (6) :577-
586.

Olney SJ,Richards C. Hemiparetic gait following stroke,
part I:characteristics[ J]. Gait & Posture,1996,4(2):136
-148.

A, T oA 0. 20Tk i R A R E R T A TR B 4 B
[J]. BARRR & ,2001,5(21) :136-138.
XA, B AR, 8. A b R R I N 2 N B R IR AR
W32 R AERTFELT ). AR PR 2527 1], 2010, 28 (7) - 1444~
1446.

Dietz V. Interaction between central programs and affer-
ent input in the control of posture and locomotion[ ] ].
Journal of Biomechanics,1996,29(7) :841 -844.
Beloozerova IN, Sirota MG. Cortically controlled gait ad-
justments in the cat[J]. Academy of Sciences, 1998, 16
(860) :550-553.

Drew T.Kalaska J.,Krouchev N. Muscle synergies during
locomotion in the cat:a model for motor cortex control
[17. Journal of Physiology,2008,586(5) :1239-1245.
Lyons M. Central pattern generation of locomotion:a re-
view of the evidence[ ]]. Physical Therapy,2002,82(1):
69-83.

Jens BO. How we walk: central control of muscle activity
during human walking [ ] ]. Neuroscientist, 2003, 9 (3);
195- 204.

Correa FI, Soares F, Andrade DV, et al. Muscle activity

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

63

during gait following stroke [ J]. Arquivos de neuro-
psiquiatria,2005,63(3) ;847 -851.

Yang JF, Gorassini M. Spinal and brain control of human
walking: implications for retraining of walking[ J]. Neuro-
scientist,2006,12(5) :379 -389.

Alexander LD, Black SE,Patterson KK, et al. Association
between gait asymmetry and brain lesion location in
stroke patients[]]. Stroke,2009,40(2) :537-544.

Dobkin BH, Firestine A, West M, et al. Ankle dorsiflex-
ion as an MRI paradigm to assay motor control for walk-
ing during rehabilitation[ ] ]. Neuroimage, 2004, 23 (1)
370 -381.

Sheffler LR. Hennessey MT, Naples GG et al. Peroneal
nerve stimulation versus an ankle foot orthosis for correc-
tion of foot drop in stroke: impact on functional ambula-
tion[ J ]. Neurorehabil Neural Repair, 2006, 20 (3): 355-
360.

Teasell RW, Foley NC, Bhogal SK, et al. An evidence-
based review of stroke rehabilitation[ ] ]. Top Stroke Re-
habil,2003,10(1) :29-58.

Hiroaki A, Akira M.Kazuyoshi, et al. Improving gait sta-
bility hemiplegic patients with a plastic Ankle-Foot Or-
thosis[J]. Tohoku J Exp Med,2009,218(3) :193-199.
Cakar E,Durmus O, Tekin L,et al. The ankle-foot ortho-
sis improves balance and reduces fall risk of chronic spas-
tic hemiparetic patients[ ] ]. Eur J Phys Rehabil Med,
2010,46(3) :363-368.

B R & AR sk B A sl A UL T 45 X i AR b
FERE T iz sh D e iy s ma [J 1. 35 R B= 4%, 2013, 35
(15):2093-2095.

Robet RY. Spasticity: a review[ ] ]. Neurology, 1994, 44
(19):12-19.

Alison C, Novak, Sandra J. et al. Gait Changes Following
Botulinum Toxin A Treatment in Stroke[]J]. Top Stroke
Rehabil,2009,16(5) :367-376.

Simon F, Tang. Modification of altered ankle motor con-
trol after stroke using focal application of Botulinum toxin
type A[]]. Clinical Neurology and Neurosurgery, 2012,
144(5) :498-501.

BRAESE . TIOR3k S0, 5. B 515 T A 35 2 1 4 M
WURAE W S A 7 T LR R 2 i 7 oML LT ] . A&t
15 5 REE A .2009.7(5) :355-357.

Kocabas H,Salli A,Demir AH.et al. Comparison of phe-
nol and alcohol neurolysis of tibial nerve motor branches
to the gastrocnemius muscle for treatment of spastic foot
after stroke:a randomized controlled pilot study[J]. Eur J
Phys Rehabil Med,2010,46(1) :5-10.
VEOUIL R 28 AR 4R . 55 . 20 BB i I8 1 2238 3l SR 97 Il
b LR ] S AF B, 2008.22(6) - 447-480.



64 Chinese Journal of Rehabilitation,Feb 2014, Vol. 29 No. 1

[29] Robbins SM, Houghton PE, Woodbury MG, et al. The faces (BCI) for communication and motor control [ J].
therapeutic effect of functional and transcutaneous electric Rsychophysiology.2006,43(6) :517-532.
stimulation on improving gait speed in stroke patients: a [38] Townsend G,Graimann B, Pfurtscheller G. Continuous EEG
meta-analysis[J ]. Arch Phys Med Rehabil. 2006, 87 (6) classification during motor imagery-simulation of an asyn-
853- 859. chronous BCI[J]. IEEE Transactions on Neural Systems and

[30] Lyons GM, Sinkjaer T,Burridge JH.et al. A review of porta- Rehabilitation Engineering,2004,12(2) :258-265.
ble FES-based neural orthoses for the correction of drop foot [39] Pfurtscheller G, Miiller G, Pfurtscheller J, et al. Thought
[J]. IEEE Trans Neural Syst Rehabil Eng,2002,10(4):260 - control of functional electrical stimulation to restore hand
279. grasp in a patient with tetraplegia[J]. Neurosci Lett,

[31] Binder-Macleod SA,Kesar TM. Catchlike Property of skeletal 2003,351(1) :33-36.
muscle: recent findings and clinical implications[ ] ]. Muscle [40] Wolpaw JR, McFarland D]J. Control of a two-dimensional
& Nerve,2005,31(6) :681- 693. movement signal by a noninvasive brain-computer inter-

[32] Binder-Macleod SA,Barker CB. Use of a catchlike proper- face in humans[J]. Proceedings of the National Academy
ty of human skeletal muscle to reduce fatigue[ ] ]. Muscle of Sciences of the United States of America, 2004, 101
& Nerve,1991,14(9):850 - 857, (51):17849-17854.

[33] Binder-Macleod SA,Barrish W]. Force response of rat so- [41] An HD, Po TW,Christine EK, et al. Brain-Computer In-
leus muscle to variable-frequency train stimulation[]]. ] terface Controlled Functional Electrical Stimulation Sys-
Neurophysiol,1992,68(4) :1068 -1078. tem for Ankle Movement[ ] ]. Journal of NeuroEngineer-

[34] Lee SC,Binder-Macleod SA. Effects of activation frequen- ing and Rehabilitation.2011,8(1) :49-55.
cy on dynamic performance of human fresh and fatigued [42] XUSCHL HRmAe, RBIE . 4. iz sh A 4 45 5 Th e v il ik
muscles[]]. ] Appl Physiol,2000,88(6) ;2166 -2175. X P A i i AR R OC T DI R SE R [T ). )T AR R

[35] Maladen RD,Perumal R. Wexler AS,et al. Effects of acti- #,2012,34(22) :3418-3420.
vationpattern on nonisometric human skeletal muscle per- [43] BELZHEE, kT i g W 4% 5 a0 ol 3% ik 88 58 5
formance[J7. J Appl Physiol,2007,102(5) :1985-1991. AR I Y W BT T LT ). W 2K U BE R A o 4L 201145

[36] Trisha M, Kesar RP, Angela ], et al. Novel patterns of (4):373-379.
functional electrical stimulation have an immediate effect [44] Lin PY.Yang YR, Cheng SJ,et al. The relation between
on dorsiflexor muscle function during gait for people post- ankle impairments and gait velocity and symmetry in peo-
stroke[ J . Physical Therapy.2010,90(1) :55-64. ple with stroke[]]. Arch Phys Med Rehabil,2006,87(4) :

[37] Birbaumer N. Breaking the silence: Brain-computer inter- 562-568.

B - % - HF

(¢BRL)R2EAX—BIBMARkIZG P

Shy Ao T B A ) 2R A I R RS N TR B R A5 L RS B T X — s 2 AR — g 2 Y I A g b PR A

L A P B o e 9 % ) SR 2494 SR AR IF 58 A 41 o BSOS 2 R SCRR 7 SC 7 I R GB ANA I8 A BUA | v REA7 76 B8 AN [] Z A L H ix 26
SRR Y FEERCRE AE RIE AR A . BT S SRS AN (46 B S AN 20 B B YO8 W bR vE R BT R 48 T AT Q2 BRIy UM SO B
VFF 12 10 248 S B A — ol R 0y 2 3 47 B B0 20 R T TR 2 SR 1) 55 — R IUI PR SO . b 3R 4% 26 SCRR I A 8 T R B L i AT R
LERUE RS SR T

2. 00 1R SCRR R4 SO s BT K 3% WAl SORR AN [a] , 15 U AN P P4 3% S A% 2 40 b 1)

3. THAEE FTTE B AR SR A 48 A7 i TE W SRS A To— e 2 B AL

A LR 78 22 300 2 4 80 1l RO W 3 S H R BB A L D) 3R WA 73 A Ak B e L R S KA T 1 ST L R D A RO R O 1R ok
gy,

5. G AR IA Ry SR AT — T 20 BIRBE IR« 10 A ECSCHR AT SC BORE I A7 20 A% S P08 J0 PR 7 ) o 57 BV E A7 2 i Ak B A £ Ak B e
SE T T A 2 0L 0 TP RS A 300 ) i 5 A 3 0Ly 5 DL i 2 B oy 4 AR 1) A A B BE AT R S AR

6. — i 2 F— ARSI, 301 ) 2 0 K 38 0T 70 2 A vl P HC A 2 00 4 R B R K38 SC Y T 5 XA B AR D SR — AR T 4R
B —YISCH - 2 45 R AE 28 5 326 5 I B o 0 1w 45 38 I 7 B0 (0 R e U A B4 A R 52 300 )k A B 41

v FE R 52 ) 2 B



