Should Functional Ambulation be A Goal

The goal of functional ambulation
for paraplegic persons is a subject of
long debate in virtually all rehabilita-
tion settings. Such factors as lesion
level, motivation, attitude of the
clinic team, age, body build and oc-
cupation are important determinants
when orthoses are prescribed for
ambulatory purposes. Despite the
various orthotic designs available,
and the philosophies that accom-
pany each design, the majority of
paraplegic persons will either reject
their orthoses or not have them pre-
scribed.

Personal experiences and pub-
lished reports indicate that when a
thoracic level lesion is present, only
about two percent of patients fitted
will reach the level of household
ambulation. There are many reasons
for this, the main one being the ex-
cessive energy expenditure needed
to ambulate in an orthosis. The don-
ning procedure for most orthoses is
difficult and time consuming, and
once the orthoses are on the patient
they often interfere with transfer ac-
tivities. In addition, crutches are
needed for stability while standing
and ambulating, which limits the use
of the hands and arms. Other prob-
lems with standing and ambulation
for paraplegic patients are the lack of
bladder control while standing and
obviously abnormal walking pattern.

In this brief article, 1 will review
some of the more pertinent articles
on this subject, and then present my
opinion concerning the provision of
lower-limb orthoses for paraplegic
persons. !

The history of the orthotic treat-
ment of paraplegia does not go back
much further than World War I,
since previous to that time about 90
percent of the spinal-cord-injured
persons died from genitourinary in-
fections. The development of an-
tibiotics to combat these infections
reversed the fatality rate shortly after
World War Il (4).
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The physiological benefits of
standing persons with paraplegia
were first mentioned by Abramson
(1) in 1948, who stated that an hour
of standing each day will prevent os-
teoporosis in the lower limbs and
helps to prevent urinary calculi and
genitourinary infections. In 1964,
Rusk (7), stated that ““circulation and
nutrition, as well as morale, are also
aided by keeping the patient in the
upright position for several hours
each day”.

Rusk also recommended that the
tenth thoracic vertebra be used as a
landmark when prescribing or-
thoses; lesions at or superior to this
level are usually given double-bar
long leg-braces with a pelvic band
and Knight spinal attachment (cur-
rent terminology is LSHKAFO, or
lumbo-sacral-hip-knee-ankle foot or-
thosis); lesions inferior to T1o level are
prescribed the same orthoses without
the spinal attachment, and lesions in-
ferior to L. are fitted without a pelvic
band.

Hahn (3) and Scott (9) from Craig
Rehabilitation Hospital in Denver,
Edberg (2) from Rancho Los Amigos
Hospital in Downey, and Warren et.
al., (11) from the University of
Washington, do not advocate the use
of the pelvic band on paraplegic pa-
tients. Edberg feels that the pelvic
band must apply excessive pressure
against the skin to be effective, that it
causes difficulty in donning the or-
thosis, limits flexibility and adds ex-
cessive weight. Hahn and Scott state
that the two most important consid-
erations for orthotic design for para-
plegics are ease of donning and con-
trol of ankle dorsiflexion, hence the
so-called Craig-Scott design KAFO
(Fig. 2) has no pelvic band, only one
thigh band, and a fixed but adjust-
able ankle joint.

Hussey and Stauffer (5) studied the
ambulatory function of 164 spinal-
cord-injured patients at Rancho Los
Amigos Hospital and stated that “‘no
patient achieved any form of func-
tional ambulation without pelvic

control* and there appeared to be no
effective method of bracing patients
to overcome this deficit”’. The nerve
supply for the pelvic control muscles
is affected by a thoracic lesion.

Rosman and Spira (7) reported
similar problems in ambulating pa-
tients with thoracic lesions. In a study
of 35 patients with lesions from the T1
to T11 level who were fitted with
orthoses for ambulation, only one pa-
tient was ambulating out of the hospi-
tal, and five used the orthosis for
standing only. The report concluded
“‘that there is an essential difference
between the ‘occupation’ of walking
in the ‘non-pressured’ rehabilitation
environment and walking when
faced with the problems of everyday
life”. It further concludes that ‘“some
disabled persons with unusual
strength, willpower, and motivation
for walking will successfully over-
come the difficulty, effort, and social
strain involved in the continuous use
of braces”, but that “‘most will even-
tually relinquish these goals because
the effort proves too great”.

Pneumatic orthoses (Fig. 1) were
developed and first used in the Unit-
ed States, amid great fanfare, in
1973. Three major evaluations by
Silber (10), at New York’s Bird S.
Coler Hospital, Ragnarsson et. al., (6)
at the Institute of Rehabilitation
Medicine, New York University, and
by the Committee on Prosthetics Re-
search and Development, National
Academy of Sciences (13) on a total
of 62 paraplegic persons indicate
that the orthoses were lighter than
metal designs and required less
energy for ambulation but severe
mechanical limitations, such as don-
ning and inflation problems, out-
weigh these advantages when the
orthoses are used outside of an in-
stitutional setting.

A study by Cerney (12), at Rancho
Los Amigos Hospital, comparing
energy costs for eight paraplegics
*The Term “‘pelvic control” used here refers to

the ability of the abdominals to move the pel-
vis when body weight is on the crutches.







