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With the characteristic to provide visual feedback during walking, we proved that laser-cane could improve 

parameters of gait cycle, balance, and basic ADLs of stroke patients after acute stage. In comparison to the 

conventional ambulation training, stroke patients using laser-cane had significant less stance phase of both the 

paretic and the sound sides, which meant that they walked in a more normal pattern. To sum up, laser-cane 

might provide visual-feedback that help stroke patients in subacute and chronic stage to correct their gait 

pattern. Larger and national-wide prospective blinded studies with long-term follow-up are warranted to assess 

the long-term clinical effectiveness of this promising, portable, and easy-to-use assistive device.

In order to achieve independence of ADLs in patients with stroke, locomotion and ambulation trainings are 
the most common and important programs in community-dwelling stroke patients. The initial use of walking 
aids has been suggested to improve the quality, stability, and also prevent falls in stroke patients in the 
rehabilitation. Quad-canes are one of the most common walking aids in gait training among patients after 
stroke since most of them presented with hemi-paretic gait. It had been proved that quad canes could 
improve symmetry and help to achieve normal muscle activation patterns in patients with stroke presenting 
with asymmetric gait. Interactive therapy with visual feedback appears to be an important option to engage 
patients' participation and could be a useful approach to stroke rehabilitation.

To our knowledge, no available study evaluated the clinical effectiveness in the use of quad-cane with 
auxiliary laser illuminator (laser-cane) as visual feedback system among adult and community-dwelling stroke 
patients. We aimed to evaluate the long-term clinical effects of the laser quad-cane on the gait pattern, balance, 
function of daily living, and risk of fall, among community dwelling stroke patients in this study.

This was a randomized-prospective study 
(NCT03786341). Patients in the experimental 
group (EG) received 30-minutes rehabilitation, 
consisting of 15-minutes of walking training with 
laser-cane and 15-minutes of traditional physical 
therapy. Patients in the control group (CG) 
received the same rehabilitation without laser-
cane. The rehabilitation lasted for 4 weeks, twice 
per week. Primary outcome were gait parameters. 
Secondary outcomes were Berg balance scale 
(BBS), timed-up-and-go test (TUG), and Barthel 
index (BI) . Outcomes were measured before the 
rehabilitation (baseline), at the end of the 
rehabilitation (visit-1), and 4 weeks later (visit-2). 

Comparing with the baseline, intragroup
analysis of EG (n=15) showed significant 
improvement of stride length, cadence, stance 
and swing phase of both sides, heel-strike angle 
of the sound side, BBS, TUG, and BI at both visits;  
toe-off angle of sound side increased 
significantly at the visit-2; while intragroup
analysis of CG (n=15) showed significant 
improvement of cadence, stance and swing 
phase of the sound side, BBS and TUG at both 
visits; BI increased significantly at the visit-2. 
Comparing with the CG, stride length increased 
(p=0.045) and stance phase of the sound site 
decreased (p=0.048) significantly at the visit-1, 
stance phase of the affected side decreased 
significantly (p=0.03) at the visit-2 in the EG.


