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Obijective: To design, and develop the laser and metronome-equipped cane and to evaluate
the efficacy of the visual, auditory and combined cues in Parkinson’s disease patients with gait
freezing.

Methods: A cane was developed and tested in 4 different scenarios; visual cues alone
(high intensity laser beams), auditory cues alone (regufar metronome sounds), corﬁbined cues, and
regular cane. 38 patients with Parkinson’s disease Hoshn & Yahr stage 2 — 3 were enrolled in the
study, tested in all four scenarios during both ‘on’' and "off medications. With each test paradigm,
individual subject was required to walk on a 5-m track twice. Each subject's performance was
recorded on the videorscorder as well as all foot steps were printed on the paper tracking sheet to
de;ermine the number of freezes, duration of freezes, stride length, velocity and cadence.

Results: 30 patients completed the laser study. The use of laser cane significantly
decreased the number of freezes and duration of freezes during ‘off medication, compared to
regular cane (2.87+5.82 (p<0.002), 1.04+0.80 (p<0.0001) respectively). In add‘ition, stride length and
velocity increased in the group using a laser cane during the ‘off medications (25.03%18.12
(p<0.0001), 8.86+10.45 (p<0.0001) respectively). Auditory cues and combined visual and auditory
cues did not significantly decreased the number and duration of freezes, compared to the regular
cane. Subanalysis of data revealed that patients with Hoehn & Yahr stage >2 (severe PD) had batter
degree of improvement compared to patients with H & Y stage 2 in terms of the absolute reduction in
number and duration of freezes (7.46x7.52 (p<0.004), 1.49+0.94 (p<d.0001), respectively).
Moreover, stride length and velocity increased in the severe group using & laser cane during the ‘off
medications (34.92+21.49 (p<0.0003), 13.15£9.60 (p<0.0001) respectively).

Conclusions: In this study, laser cane was shown to statistically reduce the number and
duration of freezes as well as improved stride length, velocity and cadence during the ‘off
medication. Better degree of improvement is more evident in PD patients with more severe disease
(H & Y stage>2). Assisting devices, specifically based on visual cues, may be considered as an
alternative therapy to minimize the gait freezing. Further study is currently being conducted to
include more subjects as well as specifically design the cane to employ a wireless technology 10 -

indicate the duration of freezes and to deliver a higher intensity laser beam.





