Chinese Journal of Rehabilitation Medicine, Jul. 2018, Vol. 33, No.7

.é‘u_‘?‘iii

YA HrBORAER I35 B b AT

F oM OR R OERET & R A B

EIE 4 (orthosis ) JE AR i A 9 77 2% ) 3k el AR A 22 LA
B R G HLRERFE sk 25 A IS B 2 TR IRy | FF
E WG TE | IR 7 FHR 2 T fig 1 B 9 28 AR ™. S5 Vernon
Nickel 7E 1953 4F4& 11 o =420 Hr8 R (three-dimension-
al gait analysis) AR A=) 722 R, o TSI B S 21
AMBAZFAR  AE A ATl R ARG I 0 SRR S AR K T
KATIE BN VLIRS Bl b LA VE D7 AT T AT, LA
KR A4 T A S SRR SR . =i 8
AT S BN (RN S I ORI A 7 2 WL ITAS ) s 7
fify 7 T e 1) e AU s [ R T A P IS A e 438 46y TR R 4%
THEZEEH. SR LSS TR AR S5 T 48 1018 Bl A
R RAE 1977 469, TTE 1989 4, Eng S5 I Y = 4L 25
G3 BT A R T RISl P T JRE R A0 R 1 — Rk
JEEREIE A% TEAAT S SRS TR W B | Oy = AN GE
18 BN R 122 R . ETT, BRE SN A1 2
KNG =2 2 i BRIz T B T S LA 4
W IEEUS T R AR, IR T =Y T HOR
TEZTIR B . FRIE S I AR B R, X L)
A3 ER T B2 DS 5 A | RN Vi 5 NEA AN 51| 22 1 VA
FH AU B 5 W T A2 B KT B 25

1 ZHSELTEAREFHETBIEAS R

BEREA TR BEAE I B I BIR T RCR I T B L T B
MR BRI R YT T S ELU R T AR TR 8 3 E A 58 35 1
I PRAAAGS: 2547 RE 105 A6 25 00 T PEA 12 56 iUJS 1) 751
o T =Y TR ARSI T AL 1 Y A IZ Bl
4 e B DU SRR AR O B E Y. A A
e AR I ) T ) S BEAREAE LA R LA T T
1.1 BFEERTE e i 4E R

{6 FH = 425 25 A R R T DA ) 7 2 A1 8 R 5 I
TE # (VE FIAILAR , DI B8 G bt e b 5 48 R TE 2 0 i
KOs PR A PR AR 2RI . Wu S TEXTERIE f S A

7t

T AL RIS FR A R v IR 1 i 2 2 R I
FARB A FE AT RE A DG EE . FRABEESS IR T 4 A 38 2 A 4L
R TS SIS B RS e, S ALl T B R
JE 5 R 3 E RS AE DL — > = 4z s LA i A —
A, AR B TRl G TR BT sl R T s el 55 gt %
BN T B A M AT HESHVE . Yamamoto S5 R 5Y — FRIRUE
VI L R 2% (ankle foot orthosis, AFO-OD) %t e X\ g 2
WA TRE ST ML & 3R, 4 F AFO-OD (1% B 24 Fl 242
e A0 R S BROCTTH Jed A RE AE A 3 R RS 5 AP AT AR I 2R
JE PRI U] W ASOR B R AR TP, I A R A
SCPEAH B BR OGS B e BT i 0 B o X S e AR ) G o
AT AR P A AN BB ST A AV S R Y, XA
Al BV A At L R 1) A B A T b 1 O T
fEFH . Nolan & FH =40 8T L 25 E TR 58 5 &
IR, A B 25 B AFO W] 2 i 20 B AL, AN 23 2 15 1 32
SCEERE AT ) BUAEE T TR0 A R (OB S AR T A 14
S RAEAE A o BROCHT AT DA CRASE AT fof A o S g B BT Ry
Taig, JriE— g 2. Forghany 25 IE 98 —Fp ] 5 Bl
PRPEOPAT ZEAS B A (R AR ) WY AE W) T S B g
RIN, PRABRE AR A 0 P R T A R D RO AR T
R AT 40% 101 B 3 , L5 30% M B i 1) J5
Fe 5l IR PT PRI A2 R R i A2 1) P T WA, B o 2 i h
{Ho TEE MG PRIV AR B . R
FRAEEEXS AT T8 B2 KBl 15 7 A SO A A it
P A RE R A AT . AT, [ PR XHE SRR Y
A I R BRI 583 R L, IX A T =42 2850
ARG o AN =Y ST e R B4 A9
J1EENLR R L E R,
1.2 R HIE AR ILEsE

FEAHFIRIE 2500, Sext BB A 725 2 il ik, BRI
1EREETT BT o S f B ST i 28 4552 5l
SRS R . LT SRR T LA R M

DOI:10.3969/1.issn.1001-1242.2018.07.026

R I i P DR e A SR L T R R B AT T BRI A BOGKTH (SHDC12015130) 5 it i AR A Bl LB e o i BB R DR

B H

1 b BEZRY:, 1ifE,201203; 2
O 4 EIREH

VEF I 2200, Lo AR A s ok H #:2017-05-22

874  www.rehabi.com.cn

LTI A N B 2 BB P 3

b it v B 2 A W I B P R 2 5 BE e 20 A5 i sl A i e



PHEAES L 20184, 55335 5571

e RS SN INS N2 = € e Y e
FICEERE I RN, 48 TR A8 BN R A, B 7 e 5 B
SO RS IR G SULIRI T RE o 2] IE R IF i — 20 Lk
B AR TE 2 254 T IR0 22 51, 1 iR 1 2 00
Hotg T RREERE G FIESS . X T IE® P18, Perry™
FEIEH B R DRI N =TS SN — .
AR R, B AN BRI A 2B = AR T R B
SR RE R IR R R ST IR R .
TR, B TP 4 BE 0% A 250 b 48 = e 8 )L 2017 3
B, BRRHRTE AR 00 T B R R A SR RO I LA
) R P, T TS A SR 1 SR BRI A B, JF S S A AR
TR DL BRI 58 R 46 A7 HB T BB . Smith™ R XA 4y
MrHE AR NS 15 S-S 45 1% 7.5 2 (10 BORE ) L2642 75 50 FN G B¢
e PR AFO e B T ARk 1 T S B TR T T RSE
T8 3 AL A R I T S L AT DA B S R R A R A
F AN, RAR AL AT, 30 S P AR AR S A doe R T A 2, 2]
B1S% 2] il N T 1150 = 8= B I A 513 7 B e S SRy
SIS EACARAE , =220 25 4B I 45 B S0 35 3 5 e AT B 1 20
ATy =, B e B AR Ry 58 S e
1.3 BT A 0/ AR

X EL AR R, = iAo BT R AT e
IR ORI R SRR AR R T S B R R T I
B, TR TR 3B R Al & UL PFA . Farmani 554
WG — AR AT 2B W FE 4% (RAFO) AOAE IR I & 3,
[ 7 SR L 5 4% (SAFO) AH b , RAFO W] 14 fin 2 Bk 25 3t B
AR DG T AL TR A W DGy Tt offy o 5, 2 o B S B4 i 2B
L, G AR S AR R H B AN 58 S A0 A5 TR E
PERETI BFIE A% T 5 B Duchenne B JILE F2 AN LA & TR UL
A ZE 45 I 2 KA AT ]2, Duchenne B L8 75 A B B H )
H (] B R BRI 4 XTI O TT 19128 827 S B0 72 S 8060 B e
TR AR IR LA G SR Tk i . REIE H gl
FHA B 0T 25 7T e B BE b /N S0 Xo) BB o e 23
SR BN BHGE Y WA AETF S AN [ R B Y
AR T T 40 M 3 X 25 2 1 A 40 g 2 T g AR ) s i v
I, B S 1Y) AFO R 23 1S AN R OG5 i st (9 NN 32 77
H 2 BRIER IS A6 S, bR 2 0 Sy L e, 2547
HEAZ AFO NI 52, Qiang ™ 7E HL 7% Bl Ut
R4 5 E-MAG H R a6 B i O A T D RE e 72
FE (IFFE R I, R E-MAG J5 iR T A Ry,
{RRT A R B A TR P, R S AR I ST i il 5 S P A
TSR Bl T T oA b T BRI . B
SHEL SR ARNE PN S AR I BT B )
1R A T AL B R SR 5 TR 25 B I R R S22k
TR AL AT

14 F5 AV LA S il

YA TR AR AE IR A 0 A A OB B TR
RIS R A5 T EEAER . Irby S5 ERIIE sh S M
WS R G — TR A R SR R B 2 A
AT AT 8 A Sh R 51T 1 B K il #f1 ) . Essrafilian A
SIS — BT R R ST S PR LT A R s D A Tt
PR I Z 77 S B3R R 2B TR . Chen S5PI7EXT
IR B B s B U S E f (RGO) A B 52 | 6
FIMRIEH A BRAAL S RGO L H g B B sh#lAg
BB AL (PARGO) , RV 1 2544 2l R, 22256 — A~ Wh )
e R Bh2h N B R ST N AR B s R Y1 2k
X2 g2 R sl 12 ST o )n BB A% 58 RGO 1]
T R AR A A R B AR 1 P FE L, PARGO FE R HF
B R R SETT 12 Bl A R A 1 W) B, e A 25 M fR o EE A
B IEE . Nerot P ERFFE—Fl FI T IR 15 SORE R
AR A AR W 1A R v R B i R T 2SS 5 DG N
WA e PN TRE £ A SCPE AR B S 8N o IR T T A R
ST AR T A 0 e A 5 1 T A A g T
PR o A I TR 1 R R R AAEVE T, T LR
TE AR BRI T TR 25 A NARTE SRS T 2B 1 AR ke k1 7
W, BB E AR RSB MRS SRR T AW )
AR BT AT ST B, B S5 B BRI R T 2
AR 54

2 ZHESENNEARERERESHIRKRNA
2.1 EEOSNE R LIRS B e S

FIRT, e LB (s B A 12 A0 Hs E IR Fo%
TR SN B R BT & BT s R I g . B
BrEds 2 THRIIGIT TR ARS8 . s
A S R AR R BEC 5 7 IE AL N SN B |, LK
i PR R R T 45 6 AE 20 A7 3 R o 42 Sl AR R ST A T B
Jei o TR 45 ) FH 08 LE i 37 B2 AT e AR A B A
Bourseul S Rl FhE BB AL B A8 X IR B LD 25 1952
i IS PP A B, R BT i X 8 A I B A
FAEH . TR LTI &R ER IR 3 M BB B BT
JeE AR BE RN, TN A e AR R SRR A B R A 7
BASERETIE A BB AR | 18] SRR A S
BB T AR lLEOR R , el U R Ay 2 5 S 8kt
O o JRRE LI A ) B b 2 B B LA [ g 28
BB ESE . AP B = i L5 S
BCF A BB A , AT FL A Y SR e (BRI 1 A
Tl o BUAEE PR S  is ShBEa. BROLER R A5l S IR 2 ¥
SETAFAEN SNRIIRHE L # 1RSI, B AR 8 Bl ad A v
MBS B LR AR SRR 2, ) 7 2 255 e UL

www.rehabi.com.cn 875



Chinese Journal of Rehabilitation Medicine, Jul. 2018, Vol. 33, No.7

TN R TE B e B 5 IE 0, 2 75 AE R 06 2 M S A sl A
PR B Sy B, it = A TSR A s 2
iz Bl s M 8l 07 2B A T PR AL TR 25 A EO AR ,
SR AN B,
2.2 fRME RS
BRI AR — AN E B AR5y . = S0
AXHER A HIVEA BEENIERE L. )5, i TFEE0
BORBIHEA 5 R, 56 155 [ GEAR AUl iy 2 A K P45 31 ]
4 . Munteanu RIS & IR L 236 5 120 A8 ) fig
TEAG 25 X BAEUS A= ) 1 R HESI ) 55 G2 B gl
AR S 05 Bl R 2B DL SR Dy RE LA A2 A X 32 HL kAT 58
HFUEIE SR B HEAEA . Su PFEESTERFIE /MR
HL AR RIER & B, SR AL, R WK
B AP UG (HLI S SR BN X Bk i . 7EEE A
RO ITE SN IR B B I, A R m RO AR
BT Y SRR OGS T LA SR e i, R AR
AT BRI T3 WD SR AR OGO FERE R L, X 4R
7/ NERAB A | 2 EAE 3R = DA TR BB A TR B R
TEOLT A R E AR S A 0T 38 S B, AR SR
SR OG5 e A A R RO o B e ot ) S AU IS B
W ZRA S IT IR &5 SR E U, 7E P2 R )
MR LA 2

3 ZHSEANRARESHHR OB AR BRIE

YRS WA B SR T R — A S T AT A
MR ANKE o T = 4B 25 0T HOR HRTE T A s HH Y
JEBRPE EZA AL Q=L AT AT EOR 3 TS 2
FTED 125 S T BE AT e PR
28, PR I TR B B 5T ZEPE AL S i RT e 2 Xt
PPAGZS SR S , AN RE 4 T AT S WD SRR E S . @
AR R M R SIS S INGE S RN 2 S A Fal
HMERAEAR K 1 & SRR R A Z MR B L R SE AL,
(7] 4o I P 22 ) TR RR S A A g R . AR B A A
o, T AR S DI & 5, BRI 1 FR R A I
TR AR SR 5

4 NG

20 122 80 AEAR, tEFL F2R— AT NLEAR G B T 1)
AT R AP 25 3 A7 S 9 B AE S EMEAE o Vern Inman, Jac-
quelyn Perry fl David Sutherland 55 [ [FR 25 245 463 e 9K L |-
R T RN BE T BRI R AE 2570 i R BEA , X7
= 21 DR v B =228 35 3 BT BOR g ez 2 Dy e 5 [l A
BAWILEZERNE L, =400 i SRR A Ul 455
BRI T LA AN 5 1A, %o T Ml g T 45 o A e Ay ol A

876  www.rehabi.com.cn

JE e PR IR 18] ECRAERPIREL , 1 b S ) HEAd T 1
TEOARAT EE IR L =S EORTE i &
JEAAT HAAE R 3 s, X O B F AR A . SR T, B
TR EE R AR R HEE B S M EoR 18 =
W AR B G , DA S R B AU AU e I Rl )12 2
IhE, ERCA I RS e SR A IS — Flb R 3. HAfE™
e BT R BRI 7 IR # LRI A A L[R]85 0, RS
BE A A I EORIHE) ™ 5530 S, AT Ok B2 i i /R
i TILHEAR o

Sk

[1] Kaya T. Management of inflammatory rheumatologic diseas-
es with orthoses[J]. Turkish Journal of Rheumatology, 2009,
24(1):46—50.

[2] Shieh WB, Chen DZ, Wu CC. Design of an Orthosis for
the Weight Balance of Human Lower Limbs[C]/ ASME
2012 International Design Engineering Technical Conferenc-
es and Computers and Information in Engineering Confer-
ence. 2012:117—124.

[3] Stanic U, Bajd T, Valencic V, et al. Standardization of kine-
matic gait measurements and automatic pathological gait pat-
tern diagnostics[J]. Scand J Rehabil Med, 1977, 9(3):95—
105.

[4] Eng JJ, Pierrynowski M R. Effect of foot orthotics on the
kinematics of the knee joint[J]. Journal of Biomechanics,
1989, 22(10):1007.

[5] Ranz EC, Russell Esposito E, Wilken JM, et al. The influ-
ence of passive-dynamic ankle-foot orthosis bending axis lo-
cation on gait performance in individuals with lower- limb
impairments[J]. Clin Biomech (Bristol, Avon), 2016, (37):
13—21.

[6] Kerkum YL, Brehm MA, van Hutten K, et al. Acclimatiza-
tion of the gait pattern to wearing an ankle-foot orthosis in
children with spastic cerebral palsy[J]. Clin Biomech (Bris-
tol, Avon), 2015, 30(6):617—622.

[71 Bohm H, Braatz F, Hosl M, et al. Effect of ankle foot or-
thosis on crouch gait in patients with cerebral palsy: What
can we expect?[J]. Gait & Posture, 2015, 42:S78—S79.

[8] Huang HY, Chen JS, Huang CE. Toward the gait analysis
and control of a powered lower limb orthosis in ascending
and descending stairs[J]. Procedia Engineering, 2014, 79:
417—426.

[9] Moyer RF, Birmingham TB, Dombroski CE, et al. Com-
bined effects of a valgus knee brace and lateral wedge foot
orthotic on the external knee adduction moment in patients
with varus gonarthrosis[J]. Arch Phys Med Rehabil, 2013, 94
(1):103—112.



PRAGAE 5L 20185 5338 5T

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Wu WL, Rosenbaum D, Su FC. The effects of rocker sole
and SACH heel on kinematics in gait[J]. Med Eng Phys,
2004, 26(8):639—0646.

Yamamoto S, Fuchi M, Yasui T. Change of rocker func-
tion in the gait of stroke patients using an ankle foot ortho-
sis with an oil damper: immediate changes and the short-
term effects[J]. Prosthet Orthot Int, 2011, 35(4):350—359.
Nolan KJ, Yarossi M. Preservation of the first rocker is re-
lated to increases in gait speed in individuals with hemiple-
gia and AFO[J]. Clin Biomech (Bristol, Avon), 2011, 26(6):
655—0660.

Forghany S, Nester CJ, Richards B, et al. Rollover foot-
wear affects lower limb biomechanics during walking[J].
Gait Posture, 2014, 39(1):205—212.

Breur GJ, Kim J. Should gait analysis be a part of clini-
cal orthopaedic reports?[J]. J Small Anim Pract, 2008, 49
(3):113—114.

Perry J, Burnfield J M, Cabico L M. Gait analysis: nor-
mal and pathological function[M]. Slack, 2010.

Brehm MA, Harlaar J, Schwartz M. Effect of ankle-foot or-
thoses on walking efficiency and gait in children with cere-
bral palsy[J]. J Rehabil Med, 2008, 40(7):529—534.

de Wit DC, Buurke JH, Nijlant JM, et al. The effect of
an ankle-foot orthosis on walking ability in chronic stroke
patients: a randomized controlled trial[J]. Clin Rehabil,
2004, 18(5):550—557.

Smith PA, Hassani S, Graf A, et al. Brace evaluation in
children with diplegic cerebral palsy with a jump gait pat-
tern[J]. J Bone Joint Surg Am, 2009, 91(2):356—365.
Farmani F, Mohseni-Bandpei MA, Bahramizadeh M, et al.
The influence of rocker bar ankle foot orthosis on gait in
patients with chronic hemiplegia[J]. J Stroke Cerebrovasc
Dis, 2016, 25(8):2078—2082.

Hyde SA, Scott OM, Goddard CM, et al. Prolongation of
ambulation in Duchenne muscular dystrophy by appropriate
orthoses[J]. Physiotherapy, 1982, 68(4):105—108.

de Souza MA, Figueiredo MM, de Baptista CR, et al. Ben-

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

eficial effects of ankle- foot orthosis daytime use on the
gait of Duchenne muscular dystrophy patients[J]. Clin Bio-
mech (Bristol, Avon), 2016, (35):102—110.

Kerkum Y, Harlaar J, Noort JVD, et al. The effects of dif-
ferent degrees of ankle foot orthosis stiffness on gait bio-
mechanics and walking energy cost[J]. Gait & Posture,
2015, 42:S89—S90.

Qiang W, Ma ZH. Comparison of different orthosis for im-
proving gait in patients with spinal cord injury[J]. Chinese
Journal of Tissue Engineering Research, 2013, 17 (22) :
4152—4160.

Irby SE, Bernhardt KA, Kaufman KR. Gait of stance con-
trol orthosis users: the dynamic knee brace system[J]. Pros-
thet Orthot Int, 2005, 29(3):269—282.

Esrafilian A, Karimi MT, Eshraghi A. Design and evalua-
tion of a new type of knee orthosis to align the mediolater-
al angle of the knee joint with osteoarthritis[J]. Adv Or-
thop, 2012, (2012):104927.

Chen DS, Meng N, Zhang B G. An improvement to the
reciprocating gait orthosis for aiding paraplegic patients in
walking[J]. Science China Technological Sciences, 2015, 58
(4):727—737.

Nerot A, Nicholls M. The effect on gait biomechanics of
a new orthosis for hip OA[J]. Osteoarthritis & Cartilage,
2014, 22(4):S114.

Bourseul JS, Lintanf M, Saliou P, et al. Effect of ankle-
foot orthoses on gait in children with cerebral palsy: A me-
ta- analysis[J]. Annals of Physical & Rehabilitation Medi-
cine, 2016, 58(S6):44—45.

Munteanu SE, Scott LA, Bonanno DR, et al. Effectiveness
of customised foot orthoses for Achilles tendinopathy: a ran-
domised controlled trial[J]. Br J Sports Med, 2015, 49(15):
989—994.

Su PF, Gard SA, Lipschutz RD, et al. Gait characteristics
of persons with bilateral transtibial amputations[J]. J Reha-
bil Res Dev, 2007, 44(4):491—501.

www.rehabi.com.cn 877





