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Stiffness control in posterior-type plastic ankle-foot orthoses:
effect of ankle trimline
Part 2: orthosis characteristics and orthosis/patient matching

T. SUMIYA, Y. SUZUKI, and T KASAHARA

Rosai Rehabilitation Engineering Center, Nagova, Japan

Abstract

The hingeless plastic ankle-foot orthosis
(AFQ) changes stiffness largely depending on
how much plastic is trimmed around the ankle.
To support proper selection of the orthosis and
final adjustment of the orthotic stiffness, the
correlation between the posterior upright width
and the resistance 10 dorsi- and plantar {lexion
movemecnts was measured in 30 posterior-type
plastic AFOs. The posterior upright width was
varied by regularly trimming around the ankle in
nine stages. The resistance to dorsi- and plantar
flexion movements was measured by bending the
plastic AFQOs 15° with the measuring device
described in Part 1. All the plastic AFOs
decreased in their resistance to both movements
in proportion to the reduction of the posterior
upright width. The maximum resistance to plantar
flexion movement was about 28 Nm, which was
strong enough to assist dorsiflexion in patients
with severe spasticity. On the other hand, the
maximum resistance to dorsiflexion movement
measured was about 10 Nm, which was
insufficicnt to stabilise the ankle in paticnts who
lacked in plantar flexion strength. These findings
suggested that this type of plastic AFO should be
prescribed for patients who predominantly
require dorsiflexion assist, and that the orthotic
stiffness could be finally adjusted by trimming to
exactly meet individual requirements.
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Introduction

The plastic ankle-foot orthosis (AFO} assists
the swing phase by maintaining thc ankle in a
neutral position, controlling plantar flexion
immediately after heel contact to absorb the
impact of body weight, and supporting forward
propulsion of the body by stabilising the ankle
during terminal stance. 1t also controls eversion
and inversion to provide adequate mediolateral
stability.

Plastic AFOs without ankle joint articulations
provide these functions in relation to the
stiffness of the plaslic around the Achilles
tendon region. The ankle trimline is the most
important among the severul factors which
affect the stiffness (Stills, 1975; Sulls, 1977).
Final adjustment of the ankle trimline is needed
to meet the individual patient’s requirements
exactly even with proper selection of orthosis.

There are prescription criteria provided for
plastic AFOs without quantitative data to define
the final adjustment (LeBlanc, 1973; Lehmann,
1979; Lehneis ef al, 1973; Samo and Lehneis,
1971; Samo, 1973). The influence of the ankle
trimline on orthotic stiffness has been evaluated
without consistently regulating the trimming
form (Condie and Mcadows, 1977; L.ehmann et
al, 1983; Rubin and Dixon, 1973) The
objcctive of (his rcscarch was to analyse
quantitatively the change in orthotic stiffness
corresponding with regulated unkle trimlines,
and to advance prescription criteria. The
posterior-type of AFO was selected for analysis
because of its high frequency of prescriptlion
(Ofir and Sell, 1980; Sumiya et af., 1993).
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posterior-type if the same resistance to plantar
flexion was available.

Conclusion

The posterior-type plastic AFO decreased in
resistance to dorsi- and plantar  flexion
movements nearly in proportion to the reduction
of posterior upright width. The maximum
resistance to plantar flexion movement was
sufficient to assist dorsiflexion even under
severe spasticity, but that to dorsiflexion
movement was only about a third of the former.
Accordingly plastic AFOs of this type should be
prescribed for patients who predominantly
require dorsiflexion assist, and the ankle
stiffness must be adjusted by trimming to
provide the optimal degree of support.
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