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A System Development to Measure Plastic Ankle-Foot
Orthoses Joint Characteristics
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Abstract:

Ankle-foot orthoses(AFOs) are important devices
for people with gait disorder such as of
hemiplegia. Mechanical characteristics of AFO is
a key to guide the ankle motion, and should be
selected properly according to the property of
individual wearer’s lower limb. AFO prescribers
have been using the trial-and-error method
conventionally, because the AFO stiffness has not
been related to the affected ankle characteristics
clearly. If we have a tool that enables us to
evaluate the AFO stiffness on the spot, it must
make clinicians easier to select the appropriate
AFO to individual wearer. In this article, the
authors prototyped an instrument with a torque
meter and a potentiometer to measure stiffness in
plantar/dorsal flexion of plastic AFOs. A “stiff”
shoehorn, a “flexible” shoehorn, two Gillette®-
jointed, one Hemispiral® and four OMC-LH®-
like were evaluated. The planter stiffness was
defined as the moment/angle ratio over the O to 5
degrees plantar flexion, and the dorsal stiffness
over the O to 5 degrees dorsal flexion. The plantar
stiffnress was 1.840.2 Nm/deg for the stiff
shoehorn, 0.5+0.1 for the flexible shoehorn,
0.840.1 and 1.1£0.1 for the Gillete-jointed, 0.3£0.1
for the Hemispiral, and was ranged between 0.1

stiffness was 0.8+0.2 and 0.4+0.1 for shoehorns.
These were considerably higher than those of
other types.

It was indicated that this kind of
measurement of AFO stiffness could be useful to
grasp AFOs characteristics quantitatively and to
prescribe AFOs more rationally. A couple of
improvements are expected to ease the setting
operation and to reduce the processing time to
results.
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Fig.1 Conceptual sketch of the portable instrument to measure AFO stiffness
(Electric installation and a computer are omitted in this figure.)
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Fig.2 The prototyped instrument to measure AFO
stiffness
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Fig.3 Example of the graphical interface display
in measuring an AFO
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Fig.4 Specimen of shoehorn-type AFO
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Fig.5 Example of angle-moment relationship

<< plantar dorsal >>

| A
£ |
E 7 S|
2 IHE e 57 -
< 0.5F 6
TR e TS Tt I PR, [HEE i ]
() 50 100 150

Angular velocitv[deg/sec)

06.1 OD0ODOOOODOOODOOOOOOOOOOO
Fig.6.1 Relationship between the sample AFO plantar
flexion stiffness and angular velocity

5L UL L

Dorsal flextion stiffness Nm/dex]

PR T TR N I R 4

0 50 100 150
Angular velocitv[deg/sec]

06.2 J000DOOOODOOODOOOOOOOOOOO

Fig.6.2 Relationship between the sample AFO dorsal

flexion stiffness and angular velocity
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Fig.7 Joint displacement for rotation axis
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Table 1 Effects of joint displacement
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Fig.8 Measured AFO stiffness (P: plantar flexion stiffness, D: dorsal flexion stiffness)
a)"stiff” shoehorn, b)’soft” shoehorn, c) Gillette-jointed, d) Hemi-spiral, €) OMC-LH-like
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