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Characteristics of Gait motion in patients with incomplete spinal cord injury.
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Noritaka KAWASHIMA, National Rehabilitation Center

Abstract: While previous studies reported positive effect of body weight supported treadmill training (BWSTT) on gait
recovery after spinal cord injury (SCI), the mechanisms underlying gait recovery are still not fully understood. The purpose of
this study was to characterize alteration of gait in SCI patients due to BWSTT. Five individuals with incomplete SCI
completed 12 weeks of BWSTT with robotic device. We conducted gait analysis three times for each patient; pre (Omonth),
mid (1.5month), and post training (3month). Patients were asked to walk at their comfortable speed with parallel bars. We
measured electromyographic (EMG) activity, grand reaction force (GRF), and the position of 29 markers placed on the
patient’s body. The results demonstrated that gait velocity gradually increased with the time course of BWSTT. The increase of
the gait velocity seems to be explained by the increase of step length and /or the step time. Although the number of subject is
still limited, the present results may provide useful information to discuss about the mechanisms underlying gait recovery after
SCI. Further detailed analysis, specifically for EMG activity, is needed in the future study.
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Fig 1l Experimental set-up
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Table 1 Data of subject with incomplete spinal cord injury

SubjectlID  Sex Age  Height Weight ASIA Levelof Time post Causeof Walking
injury injury injury aid

A M 63 170 65 c ThE-8 Byear  Medulitis Wheelchair
B M 42 172 B85 c Th3-5 4year Trauma Wheeichair
C M 43 180 78 c Cc4 18year  Trauma Cane

D M M 184 B0 D Thio 2year Trauma Wheelchair
E M 42 178 59 c c7 2year Trauma Wheeichair
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Fig. 2 A.Lokomat training protocol B,C.Experiment landscape
of Lokomat training and motion analysis
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Fig. 3 A.Walk velocity, B.Cadence, C,Step length (right:better
side, left:weak side), D.Step time (right:better side, left:weak
side) of pre, mid and post measurement
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Fig. 4 Typical stick diagram during one gait cycle and COM tragectory of pre, mid and post measurement (subject B)
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Fig. 5 Time ratio between stance phase(blue) and swing
phase(red) of all subject during one gait cycle
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