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ABSTRACT

Background: The knee electro-orthosis (KEO) is a new piece of device in the
physical therapy field in Thailand. No evidence of a KEO treatment technique in
Thailand and the lack of knowledge of therapists thereof are critical reasons for
introducing this therapeutic approach to patients with hemiplegia. Purposes: The
purposes of this study were to develop a simple KEO for patients with hemiplegia and
to compare selected gait parameters and the knee angle in three conditions: a) walking
without the KEO b) walking only with the knee orthosis (KO) c¢) walking with the
KEO. Methods: The proposed KEO was developed based upon the knowledge of
gait analysis in patients with hemiplegia by the electrical engineer and the orthotist.
The KEO consisted of a single-channel electrical stimulator, an offset knee orthosis,
and a switch sensor. The stimulator is triggered by the switch sensor to stimulate the
quadriceps muscles during the stance phase. Thirteen participants were divided into
two subgroups; the normal knee alignment group (n=8) and the knee hyperextension
group (n=5). The within-subject repeated measures design was used in the study.
The order of testing conditions was randomly assigned for each participant. A
negative electrode was placed at the motor point of the rectus femoris and a positive

electrode was placed at the vastus medialis in the KEO condition. Participants were



allowed to practice walking until they were familiar with the device and the setting in
each condition. Main Outcome Measures: Gait parameters (velocity, cadence, step
length, swing time, and stance time) and the knee angle at the mid stance were
recorded. Results: In the normal knee alignments group, it was revealed that the
walking velocity, cadence, swing time of the affected side, and stance time of the
unaffected side were significantly different (p=0.025, p=0.017, p=0.012, and p=0.036)
when the participants walked with the KEO compared with the other two conditions.
There was no significant difference in the step length. On the other hand, there was
no significant difference in all parameters of the knee hyperextension group when the
participants walked with the KEO compared with the other two conditions.
Conclusions: The developed KEO was immediately increased the gait parameters of
patients with hemiplegia who had normal knee alignment during stance phase. To our
knowledge, this is the first report on the KEO used for individuals with hemiplegia in
Thailand. The long term effects of this equipment on the gait of patients with

hemiplegia require future study.
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