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Development of a Biomechanical Information
Visualization System to Support Lower-limb Orthosis
Prescriptions & Walking Practice
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Abstract:

Lower-limb orthoses often play an essential
role for cervical vascular survivors to recover or
maintain their ability to ambulate.
tant to make mechanical and biomechanical in-

It 1s impor-

formation available more easily for clinicians
who should prescribe lower-limb orthoses for
walking properly. In this article, a case study of
an ankle-foot orthosis prescription support was
done with gait analysis including data of knee ex-
tension thrust and forward-direction component
of floor reaction force and with ankle stiffness
evaluation. In that case, we found that the subject
showed lower gait performance with shoehorn-
type AFO, and there was siginificant advantage
in gait with AFO with Gillette joints compared
with OMC-LH-like AFO with respect to step
length of non-affected side(affected side stance)
and floor reaction force. We considered a concept
of an AFO subscription system which reflects es-
timation parameters from computational simula-
tion and musculo-skeletal model analysis.
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Tablel Walking speed & Step length

AFO | Walk. speed Step length [cm]
type [m/min] Right step | Left step
Sh 19.7%2.5 33.8%£2.9 26.7£1.5
Gil 24.91+1.1 36.91+4.0 32.1+2.9
LHlike | 24.7%0.4 34.61+2.2 35.6%3.2
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Table2 Knee extension velocity peak in stance phase

AFO Knee extension angular velocity peaks
type of right (hemiplegic) side [deg/s]
Sh -74.0 £ 7.0
Gil -65.7 £ 9.7
LHlike -57.7 £12.7

£3 KRAEERMS DRKIE

Table3 Forward peak of floor reaction force

AFO Peak of anterior component of FRF [N]
type Right (hemi) side Left side
Sh 6.6 £ 4.1 53.0£5.2
Gil 17.8 £ 2.3 53.2%5.4
LHI ike 23.6 + 4.3 49.9+5.8
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Fig.1 Ankle angle and resistive moment at 80deg/s
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Fig.2 Ankle angle and resistive moment with regression
lines with respect to each five degrees range
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Fig.3 Concept of novel prescription support system
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