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Clinical experiences with a convertible thermoplastic
knee-ankle-foot orthosis for post-stroke hemiplegic patients
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Abstract

As rehabilitation for post-stroke hemiplegic
patients has become widely accepted practice,
there has been an increase in patients who are
more difficult to treat.

In the prescription rationale of orthoses for
hemiplegics, the knee-ankle-foot orthosis
(KAFO) for the lower limb has generally been
underestimated because of its inhibitory effect
on the normal walking pattern and also its
interference with gait training. The authors had
an experience of 28 hemiplegics with severe
physical impairments who were fitted with a
convertible plastic KAFO. Among these
patients, there were 11 cases in which the
KAFO was replaced by an ankle-foot orthosis
(AFO) within 1.5 to 8 months (average 4
months) following initial prescription when
they were able to control their knee actively.

Ambulatory capability in these patients was
superior to that of the remaining KAFO group.
The Barthel index of the AFO group patients
was higher than the KAFO group (p<0.01).
However neither age, sex, severity of
hemiplegia, starting time of rehabilitation
following onset of stroke, time of fitting with
the orthosis, nor the functional recovery stage
were critical factors between the two groups,
only the incidence of major complications
affected ambulatory capability.

Introduction

Attainment of functional ambulatory
capability in hemiplegic patients remains a
challenge, and considerable time and effort are
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required for ambulation training and orthotic
management. Functional ambulation capability
is one of the most important daily living
activities for rehabilitation of the post-stroke
hemiplegic patient. An ankle-foot orthosis
(AFO) is thought generally to be the most
suitable lower-limb orthosis to overcome the
gait deficit related to ankle and knee instability
(Ofir and Sell, 1980; Waters et al., 1985). There
are, however, some cases with severe gait
abnormalities requiring a knee-ankle-foot
orthosis (KAFO); because they cannot passively
control the knee locked in extension during
stance-phase. A conventional KAFO with knee
lock, however, is thought rarely practical for
hemiplegics because it inhibits normal walking
pattern and also it interferes with gait training
(Lehmann, 1986). Besides, a KAFO with metal
uprights has several disadvantages such as
clumsiness and heaviness, difficulty in locking
and/or unlocking of the knee joint (especially
with the ring lock type), and also in donning
and doffing (Lehmann, 1986).

To solve some of the difficulties mentioned
above, the authors prescribed a convertible
KAFO. A plastic shoe-hom type AFO was
connected with a knee orthosis using a metal
plunger lock (Fig. 1).The meaning of
convertible is that the KAFO can be replaced by
an AFO depending on the physical
improvement of the patient. The patients
prescribed were those hemiplegics whose
functional recovery had been less than
expected. The advantage of this orthosis is that
it is light, comfortable, more cosmetically
acceptable, as compared to a conventional
KAFO, and finally it could be changed into the
usual type of plastic AFO after functional
recovery of active knee control. This paper
discusses the follow-up results of 28







AFO group “ KAFO group Total
Number: total 11 17 28
male 6 8 14
female 5 9 14
‘ Average age: } 60.6 £ 11.5 61.3+59 61.0+8.1
Etiology: infarction 5 [ 9 14
haemorrhage 5 7 12
subarachnoid haemorrhage | 1 1 2 ‘
Site of palsy: left 5 8 13
right 6 9 15
| Time interval between
stroke and start of
rehabilitation (days): 84.9+91.2 84.0+ 952 844+93.2
Time interval between
stroke and fitting
of KAFO (months): I< 4 6 10
1-6 5 7 12
>6 ‘ 1 5
{Barthel Index ‘
(at final period): 728+72 *43.1 +4.6 547+5.6

mean + standard deviation.

*p<ﬂ.071 between the two groups
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here is very effective for this conversion. Some
problems, i.e. modifying the initial alignment,
refitting the leg cuff to compensate for calf
atrophy still exist. The weight of the
conventional KAFO is a burden for the
hemiplegic patient with severe neurological
deficit and with physical strength less than that
of a normal person (Lehmann, 1986). The
energy required to use the conventional KAFO
might be lessened in the convertible plastic
KAFO, because the weight of the latter is
approximately one half of the conventional.
Anticipated problems during walking such as
twisting (Morinaka ef al., 1982) is not a big
problem in terms of the authors’ experience,
because most patients are not so active during
ambulation training.

Effect of KAFO on the hemiplegic

A substantial effort has been made during the
past decade to restore functional ambulatory
capability among moderate motor deficit
hemiplegics. The prime purpose of early fitting
a KAFO for the patient with severe neurological
deficit is, not only to facilitate contraction of the
paralysed lower-limb extensors and trunk
muscles in relation to postural reflex, but also to
prevent the disuse syndrome, and finally to be a
potential tool for the recovery of visual and
spatial recognition which are disturbed due to
cerebral dysfunction. The ratio of patients
whose KAFO could be replaced by an AFO
with the recovery of active knee motion, has
been reported: 64-77% in an early treated
group, and 22-40% in a delayed treated group
(Niki, 1982).

Major etiologies for non- or partial ambulant
are complications such as severe dementia,
severe unilateral spatial neglect, and severe
motor impairments including trunk instability.
Although the KAFO will not be a practical tool
for such disabled patients, still its role in
orthotic treatment should be re-examined.
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