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Effect of Foot Eversion on Knee and Ankle of Trans-tibial Amputees
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Abstract

One of the important functions of prosthetic foot is the foot inversion-eversion which is so
important when walking on uneven surfaces. The aim of our study was to evaluate the effect of foot
eversion angle especially on knee and ankle joint for transtibial amputees by motion analysis. The
experimental data were collected from three transtibial amputees and then ten healthy individuals. To
simulate walking on side sloping ground, we used custom-made slope (5, 10, 15 degrees). Motion
analysis was performed by 3-dimensional motion analyzer for 6 dynamic prosthetic feet. The results
showed that knee abduction moments of amputated leg were decreased but those of sound leg were
mainly increased as foot eversion angle increased. And ankle abduction moments of sound leg were
inconsistent in magnitude and tendency between control and experimental group. Therefore foot
eversioncharacteristics should be considered to develop advanced prosthetic foot.
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AWbA o QlFo=e A 54L& AAl 5
7hA)-et s o] wiE ZHE(dorsiflexion), <) uHZHE
(eversion angle), VA 59U @ S(energy return
efficiency), ¥ A EF(torque), 18]l T4 F59
(impact absorption)-gd =2 Q. °Fs|A H7psit) 1
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727KgelH, leols HE7|ke "Wt 9d o
oz duie ool gl stEAGEA 31
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GFL FE 2TAA L A Aol = A
Aol 109(H o] 2444, AF 174.7cm, 257
64.5Kg) 0.5 4313t}

w3 R dplHE FEAUAE TR

FgsiElo] @A Aol Fgata e 944 4
7he] Al%&E(Kingsley ES Dynamic foot, Ottobock
1D35 Dynamic motion foot, Freedom Senator,
Endolite Elite foot)¥} ] &3-8}<1 "4 (KOREC)°]l
A ZA e 2702 9 A(KOREC |, 1)E 31E
Ao Al Algstal g =S Ay

F

22 HHEM

Ao digt BaFAldd = 8ol Ao
Fhe kel 4702 =7 $H900mmX600mm, Kistler
Instrumemt Corp. & AMTI Inc., USA), 10mm WHA}
ul#, CCD 7ivgh, PC T2 F4%H 33 &
Z+-21 7] (Eagle4, Motion Analysis Ltd., USA)E A}
L3tk 9 A= A Al 2ol Fgstd ¢
Alef Ak gEa B A FH4 FEE

o lols gt A Akt (Fig. 1)

A% A AR, A, Bl % % el A
AZGA Wrss S4sgon, @ dole =
of A =, =

q oxE HA §]—o]»7] Hoﬂ 5 A (calibration) S 2!
shlom, Aol Jhert 14 e & s A
10mm4 HEAL whAE Helen Hayes Marker Set
Fharste] 1A o] sf-ehA flA|el F-Zak
1970 8] WRAL mbA] B2 5 Z) 3k o HX]%
OJ'ETV] el A= (static) AAFS AAEA L, A
ArF 2 WS oESE g8 Fe =
Zé Hzhe] wpAE AA £ FA(dynamic) 7
= A A&} tH(Sampling rate 120 Hz).(Fig. 2)
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Fig. 2 19 reflective markers were used in motion
analysis (left) and custom-made slop(right)
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Fig. 3 Marker set for detail analysis of foot

2 efel dig AFAd FAYSe FHE
Aste] s gl H9l(segment)E Lol S
7o 16719 3mm WAlRbAE S§ Fe
Qe F-2ek & BePAls AASSITE (Fig. 3)

BoAgeE B T2 IYSPSS Ver 120,
SPSS Inc., USA)S AR&3std, HHREE 714
(independent t-test) = AA|SFATE EAZ ol
& 0=0.05%2 A4

2

A gele 75 od EuES Ag 59
S7Hge WA BE TS
ol vetsteH, Adgks 7s
1 39kS v Kingsley ES Dynamic foot
o] 71 e QHARWMEE KOREC | o] 7M4 =

S Uit stEddsiate] &
9

E ZZE(Rate of AM)

s AR Hus] Hoks o),
S/ el ot 7 =

=gk As JERA,

felg Aol7h vhepa,

W oy

(p<0.05)
F5 9 EdES 49 dAdd gl gk
Aol o HHE ZF7+go] txae F=7H8

A= 238 52.61%% AA UEebwtl =3
Akl ek v wd ojd muES 7§
o= Aol F7Hgo] diEatol Wls] 30.54%

AA Yebwth ol SW =W =3 7tk W
Blo] thar FEod EWE AHS- Aoy
o] vhejoll Al AAdlel Hls] W dFS W=
As & F don, oloke whE v e}
HEdo e Qsle @ JFF W Zow
Eluttt o= AHdd telelx WAEHE Ho
S AT FEH e AHFEE
= JS 3d szt

doz " etol wPo A
T RARgoR AlnH.

DOdez  mSdez  Ql0deg  DlScee

0.5

04
0.3
02 - B
0.1
O L
0.8

0.6
04

conttol Dynamic Freedom  ES Hite
dynamic

02

025
02
0.15
0.1
0.05

Fig. 3 Peak knee abduction moment of amputated
leg(top), sound leg(mid), ankle abduction moment
of sound leg(down) at loading response.[Unit:Nm/Kg]
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