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Abstract:

[Purpose]
To investigate the efficacy of Proprioceptive Neuromuscular Facilitation (PNF) combined with a center bridge brace (CBB) attachment
for back knee patients, we conducted a biomechanical research and report on a patient who showed an improvement in activities of daily
living in long-term care.
[Method]
As a preliminary study, we investigated the vertical floor reaction force (VFRF) and integrated electromyogram (IEMG) on the gluteus
maximus (Gmax), gluteus medius (Gmed), rectus femoris (RF), vastus lateralis (VL), vastus medialis (VM), tibialis anterior(TA), and
gastrocunemius (Gas), using a simulated back knee by a normal subject for comparison with patients. Then we compared the results with
three patients who have a tendency for back knee during the supporting phase of gait. The Functional Independence Measure (FIM) was
also used to assess long-term changes in the level of disability.
[Result & Discussion]
In the imitated back knee by a normal subject, IEMG increased about 3 times at VL, VM using PNF, while applying approximation at the
anterior of both iliac crests and attaching the CBB on the knee. In Case 1, the IEMG data pattern was different for each muscle group.
Then the IEMG of the knee extensor muscles for the affected side with PNF and CBB increased notably from 2 to 6.7 times during gait.
In Case 2, the normalized percentage in VFREF of the affected side after applying PNF combined with CBB increased from 56.2% to
82.4% for the ratio of the affected/unaffected side. Case 3 showed an improvement in both back knee angles and a dramatic change in
activities of daily living. The FIM score increased from 116 to 123 over an approximate five-year period, resulting in the ability of the
subject to stand without any hand support and walk with Lofstrand crutches. The results in these case studies suggest that PNF combined
with a CBB may help to improve the activities of daily living by facilitating muscle activities of the leg and enhancing knee stability for
back knee patients. Further investigation is merited.
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