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Abstract:

Ankle-foot orthosis(AFO) is an important
device for people with gait disorder such as of
hemiplegia. Mechanical characteristics of AFO
should be ®lected properly in accordance with
the property of individual wearer's lower limb,
since it is a key to guide the ankle motion. In
this article, a portable instrument is prototyped
to measure the plantar/dorsal flexional sitffness
of plastic AFO and that of the AFO wearer’s
ankle joint. Using the instrument, ankle joint
stiffness is examined for the passive dorsal
flexion of twelve chronic hemiplegic patients
after stroke, and examined as well is the
plantar/dorsal flexional stiffness of their AFOs.
The results showed a correlation between the
dorsal ankle joint stiffness of individual patient
and the stiffness of his/her AFO, although these
values were scattered widely among patients.
It was suggested that this kind of stiffness
measurement of ankle joints and AFOs is useful
to prescribe AFOs more rationally.
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Fig.1l Total view of the measurement device
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Fig.2 Shank dummies and jigs
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Fig.3 Subject's posture

Fig.4 A scene of ankle stiffness measurement

Table 1 Subjects

Subject Age Height Weight Sex Hemi Br. Months

(cm) (kg) side stage aft. onset
Hemil 55 160 55 F Rt 3 412
Hemi2 41 161 © F Rt 3 234
Hemi-3 44 163 62 M Rt 3 20.0
Hemi-4 60 160 56 M Rt 3 121
Hemi-5 65 147 48 F Rt 3 37.7
Hemi-6 48 169 63 M Lt 3 16.6
Hemi-7 47 162 55 F Rt 3 6.2
Hemi-8 56 167 61 M Rt 4 23.2
Hemi-9 47 165 68 M Rt 4 374
Hemi-10 43 161 65 M Rt 4 15.7
Hemi-11 35 161 57 M Lt 4 17.6
Hemi-12 50 165 60 M Rt 4 244
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Fig.8 Ankle stiffness vs. period after stroke
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Fig.5 Dorsal stiffness of hemiplegic ankle
joint (Nm/deg)
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Fig.6 Plantar stiffness of patients AFO
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Fig.7 [Individual AFO dorsal stiffness
The numbers above each bar indicate the
ration of dorsal stiffness to plantar
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Fig.9 Relationship between dorsal stiffness of hemiplegic ankle joints and plantar
stiffness of AFOs
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