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Effect of Eversion Characteristics on Knee and Ankle Joint
of Trans-tibial Amputees

Tae Soo Bae, Yun Hee Chang, Shin Ki Kim and Mu Seung Mun
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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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Table 1 General characteristics of subjects

Experimental Control group
group
Age (yrs) 37.00 £ 1.73 2440 + 1.03
Height (cm) 175.50+6.14 174.76 + 3.52
Weight (kg) 77.23+5.22 66.8 + 3.73
Stump length(cm)  14.50+4.95 -
Usage (yrs) 9.00+5.66 -
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Fig. 1 Artificial feet for tranfemoral amputees ; (a)
Kingsley ES Dynamic foot, (b) Ottobock
1D35 Dynamic foot, (c) Freedom Senator,
(d) Endolite Elite foot, (¢) KOREC foot
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Fig. 3 Control(left) and experimental subject (right)

T
29
i)
9
T
29
NI
Ir
lo,
o

AASEH HTES 5
< AAE7] A Fhe kel A
o2 HAsE] Ys B
(calibration)S 2 A]3}%1 2, Helen Hayes Marker
Sets o]&3to] QAA 9 |F-A fA]o FAe}
RS AFEA QA WAL whA ] RANA = 25

T4 4RI FVAY, B9 AL 3BT, A5

ol ME o

A FTI} ST TGS AAW A9 o
Aw 7 AH, FS A5 gERd g, 2
s dEed g0, #% AaFe F A,
B9 Znd 99, ¢ Fud U, Z9 2

o T4, 5 ARTHET G F 19719 wk
A} kA= 23eel ol (Fig, 3)

7z} #Ae] A E gelsty]l e A #(static)
AALE AAsEAAL, A HAF = F9 WS o
a4 g7lek A5 S84 W] miAE A
Sk & &% (dynamic) AAIE A A 8}S BH(Sampling
rate 120 Hz).
Qe g AR S S FA 8
feto] e 87he] H-9fl(segment)E HolA F
7o 2 167019 3mm YHAIAS 5 F8 B

= =T

il

Fig. 5 Custom-made slop(up, 5, 10, 15 degrees)
and 19 reflective markers were used in
motion analysis (down)
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Table 2 Ratio of AM in sound leg to amputated
leg with respect to slop inclination

0 deg 5 deg 10 deg 15 deg

control 14.00 10.41 7.73 10.11
dynamic 1.46 2.46 2.56 3.85
freedom 1.30 2.71 3.92 5.63

Es dynamic 2.15 2.65 6.54 -156.50
Elite 1.33 1.93 2.45 3.38
korec 1 1.36 1.62 2.81 2.82
korec 1I 1.41 2.36 3.07 4.41

average 1.50 2.29 3.56 -22.73*

9F 2 HAd BT (Fig 6)
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