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Abstract

This study examines the evidence which
supports the importance of maintaining relative
abduction for effective reciprocal walking in
high level paraplegic patients. In comparisons
of orthoses, where this can only be achieved
rechanically, those with higher lateral rigidity
consistently showed greater levels of walking
cificiency. The influence on hybnd systems of
[unctional electrical stimulation (FES) of the
gluteal muscles, where the primary function is
to maintain abduction, also showed reductions
in overall energy cost, reductions in upper limb
effort, or hoth.

Examination of the effect of increasing lateral
rigidity of a purely mechanical orthosis by 10%
showed thal significant epergy cost reductions
were achieved (30% reduction in Physiological
Cost Index) for patients with thoracic lesions
experienced in reciprocal walking.

A review of FES research suggested that for

the modern healthcare sector the cost
effectiveness of purely mechanical systems
make them an attractive means of routinely
providing the functional and therapeutic
benefits of walking [or high level paraplegic
paticuts. In the prevailing climate of strict
budgetry control a case is made for
concentraling more research resources on
improving still further walking efficiency, and
resolving  the outstanding problems of
functionality and cosmesis in such systems for
reciprocal walking.
All  comespondence to  be  addressed 1o
Mt J. Stallard, Technical Director, Orthotic Rescarch
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Introduction

A widely held view that walking for
paraplegic patients is worthwhile (Carroll,
1974; Rosc, 1976; Menelaus, 1987) has led 10
steady improvements in performance of
standard mechanical orthoses (Douglas et al.,
1983; Butler and Major, 1987; Campbell, 1989;
Kirtley, 1992; Motloch, 1992; Lissens et al,
1993), The social and economic value of these
developments has been underpinned by research
which shows that ambulatory paraplegic
paticnts have hall the number of bone fracturcs
and one fifth the number of pressure sores
(Mazur et al., 1989). It has been demonstrated
that when an osthosis s supplicd in a fully
controlled clinical environment the majority of
patients with thoracic lesions will continue to
use the device on a long term basis (Moeore and
Stallard. 1991). Nevertheless there remains
concem that the physical effort involved in
walking and the cumbersome nature of the
devices required for this purpose deter many
patients who could potentially benefit from this
activity.

Ambilions to achieve further improvement
arc manifested in research and development in
the separate areas of FES, mechanical orthoses,
and also in combinations of these in what are
termed hybrid devices.

Each of these approachcs appears to have
advantages and disadvantages, and all of them
require appropriale  compromises within the
context of paraplegic ambulation (Stallard ez al.,
1989). However, as rescarch progresses some of
the features essential to effective ambulation
have become clearer. Lateral stiffncss of a
mechanical orthosis 10 enable swing leg
clearance to occur easily is amongst the most
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Average Reduction in Impulse with FES = 18.7%



Patient Sex Age Level of Lesion

A M 28 | T8/9 Comp
B M 31 1.1 Comp
C M 30 I'tl Comp
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