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Abstract

Whereas walking for paraplegic patients is
now a routing clinical option, ambulation for
heavily handicapped cerebral palsy patients is
less well established. There are good reasons for
supposing that therapeutic benefits similar to
that achieved with paraplegic patients are
possible for this group. However, the
biomechanical problems which must be
overcome arc different and in many ways more
difficult to address.

The most important factors are identified as
appropriate  truncal  support, control of
abduction/adduction, rotation and flexjon range
at the hip, and of knee flexion.

A means of applying these controls is
described as being a combination of a walking
frame and orthosis. The special walking frame
provides adjustable support at thoracic,
abdominal and sacral levels and incorporates
castor steering and upper limb support. Controls
on lower limb movements are applied through a
special orthosis which has a readily available
variation of specification to accommodate the
wide range of conditions met in cerebral palsy.

Practical application of a prototype systcm
has shown that it can enable patients to walk
unaided. However, in most cases it was used
indoors only.

Evaluation of the cxperience in applying the
system has enabled the fundamental principles
to permit more practical applications o be
defined.

All  correspondence to be  addressed to
John Stallard, Technical Director, ORLAU, The
Robert Jones and Agnes Huat Orthopaedic and
District Hospital NHS Trust, Oswestry, Shropshire,
SY10 7AG, UK.
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Introduction

Walking for paraplegic patients is now a
routine clinical option which is widely adopted
(Douglas et al., 1983; Motloch, 1980; Kirtley,
1992; Lissons, 1992; Butler and Major, 1987).
None of the systems described has sought to
address the problem of providing walking for
total body involved cerebral palsy patients.
There are good reasons for this in that lack of
control in the upper limabs and trunk creates a
different challenge of patient stabilisation. In
the lower limbs there is also a different
biomechanical situation with the potential for
harnessing the available active motor power,
despite the inherent lack of motor control.

The objectives of walking for paraplegic
patients have been widely proposed as (Rose,
1983; Menelaus, 1987):

therapeutic bencfit;

improvement of independence.

Confirmation that these objectives can be met
in high lesion spina bifida patients has been
reported by Mazur et al. (1989) who showed
not only that non-walkers had five times the
number of pressure sores and twice the number
of bone fractures, but also that paediatric
patients who walk are more than three times
more likely to be able to move around the
community independently. The success of
properly controlled  clinical  provision  of
ambulation to spina bifida patients suggests that
the benefits can be reproduced for other clinical
groups.

Whereas many congenital or neonatal
pathologies have been decreasing, cercbral
palsy has remained stubbornly consistent at 3.5
per 1000 live births (Pharach ef al, 1990).
Since survival rates of cerebral palsy patients
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Treatment outcomes

Fourteen patients have been treated in the
prototype ORLAU  Locomotive Guidance
System. Walking was generally restricted to
indoor use but the majority of patients were able
to walk with only limited supervision. In many
cases physiotherapists were able to allow
patients to move at will within the confines of
the Special Scheol. Some patients used the
system at home and therc were reports in a few
cases of the child assisting with simple chores,
such as laying the table.

Commonly patients and parents found the
system worthwhile even though the distances
walked were relatively small, as might be
expected in the cnvironment of home or school.
Regular clinical reviews revealed that patients
did generally continue (o use the system over a
period of years, the motivation expressed by
parents being that it broadened the scope of
activity and improved the outlook of their child.
As they got older some of the paticnts gave up
ambulating because it became too inconvenient.
However, eight are still using the system and
five of these have been doing so for more than
five years,

Quite cornmonly patients used the orthosis
for activities ather than walking. The additionat
stability which it provides during sitting
permitied some children to concentrate on upper
limb activities so that they were able to
accomplish particular tasks more speedily.
Using the orthosis as a standing device with the
hips locked, together with an additional
stabilising device (ORLAU, 1990 and 1985),
enabled some patients to undertake activities
alongside their peers in the school environment.

In a small number of cases patients improved
their overall motor control over an extended
periad during which they were regular users of
the system. One child developed an ability to
stand independently and then later still take a
few steps. A different child was, again after
several years’ use, able to walk using the
walking frame without the orthosis. Clearly it is
not possible to ascribe such improvements
specifically to the system. However, applying
appropriate  biomechanics through otthotic
intervention has in lower levels of handicap in
cerebral palsy patients led to motor learning
(Butler and Major, 1992; Butler et al, 1992;
Major and Butler, 1995). This would suggest
that the improved motor control achieved with

some patients could be attributable to the
Locomotor Guidance Systerm. At the very least
it demonstrates that such walking activity docs
not interfere with acquisition of motor skills,

Discussion

The results achieved with the experimental
ORLAU Locomotor Guidance System have
been greatly encouraging with the majority of
patients who have had the opportunity to use it.
However, its use has raised as many questions
as it has provided answers to the dilemmma of
providing  walking for an  extremely
handicapped group.

Careful analysis of the walking patterns
adopted by the majority of the patients involved
in the trials revealed a number of factors which
need to be investiguted if the system is to
become both more widely applicable and of
greater utility to the patients and their families.

An upright truncal posture during walking is
an important requirement if appropriate walking
patterns are 10 be stimolated and social
interchange during walking is to be promoted.
Observation of patients walking in the ORLAU
system also revealed that paticnts require some
vertical support if reciprocal lower limb
patterning is to be promoted.

Some patients were clearly frustated by the
need for their arms to be constrained to operate
the walking frame, and stecring the system by
this method was itn many cases an
uncomfortable compromise.

1t was observed that getting the patient into
the complete system of orthosis, then the
Walking Frame, was a time consuming and
inconvenient activity which made great
demands on carers. As the children became
older (bcyond 8 years) it was not uncommon for
three carers to be required for this to be
achieved safely.

It has become clear that the existing ORLAU
Locomotor Guidance System has successfully
addressed the orthotic demands of walking for
the heavily handicapped cercbral palsy patient.
The structural requirements were found to be
much more demanding in the over 8 year old
group than had been anticipated. Substantial
orthosis strength and stiffness is an essential
requirement to cnsure both utility and rcliability
of the system, as is the range of variablc options
for control because of wide differences in
patient motor impairment.










