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Analysis of Gait Parameters According to the Clinical Features
of Parkinson's Disease Using 3—D Motion Analysis System
with Electrogoniometer
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Background: To investigate the differences of locomotor dynamics between Parkinson’s disease (PD) patients with tremor
dominant symptom and patients with postural instability dominant symptom. Methods: 66 subjects with PD were classified
into two subgroups, tremor-dominant group and postural instability and gait disorder group by Unified Parkinson’s disease
rating scale (UPDRS). The spatial, temporal and electrodynamic gait parameters were recorded automatically using compu-
terized 3-D motion analysis system with electrogoniometer. Results: There was no significant difference in cadence, pelvic
tilt range, hip flexion range, knee flexion range and ankle dorsiflexion range. Postural instability and gait disorder group
showed decreased gait velocity, short stride length, decreased range of motion in pelvic obliquity, pelvic rotation and ankle
plantar flexion. Conclusions: There was meaningful difference in locomotor dynamics between Parkinson’s disease(PD) pa-
tients with tremor dominant symptom and patients with postural instability dominant symptom.
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Figure 1. Computerized gait analysis system using reflective foot marker.
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(B) Posterior view

Figure 2. Motion analysis system for
measuring range of motion of each
joint is consist of 9 probes on center

of posterior aspect of sacrum, both an-
terior superior iliac spines, both lateral
aspect of knee joints, both lateral mal-
leolus, and both foot dorsum meta-
tarsal area.
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Table 1. The profiles of temporospatial gait analysis parameters in tremor dominant (TD) group and postural instability

dominant (PID) group.

TD group PID group p-value
Walking Velocity (m/sec) 0.82+0.45 0.47+0.22 <0.001*
Stride length (m) 0.92+0.44 0.61£0.28 <0.001*
Cadence (steps/min) 94.63+15.72 98.73+13.48 0.261
Single support time (sec) 0.44+0.15 0.43+0.14 0.663
Double support time (sec) 0.26+0.05 0.254+0.06 0.540

Values are meanztstandard deviation.
*p<0.05.

Table 2. The profiles of kinematic parameters of tremor dominant (TD) group and postural instability dominant (PID)

group.

TD group PID group p-value
Pelvic tilt (degree) 3.74+1.29 3.16+1.22 0.060
Pelvic obliquity (degree) 3.71+1.69 2.63+0.75 0.001*
Pelvic rotation (degree) 8.47+1.66 6.66+2.60 0.001*
Hip flexion in ICT 20.85+6.84 21.13+7.95 0.874
Hip extension in LR' 5.1243.49 4.69+3.19 0.60
Hip flexion in swing phase 20.03+6.45 20.56+6.89 0.747
Knee flexion in ST 7.41£3.85 8.19+8.53 0.640
Knee extension in LR 5.88+3.51 5.63+4.87 0.807
Ankle DF! in IC 11.18+6.40 8.75+5.46 0.103
Ankle DF in TS' 5.18+3.14 4.91+2.82 0.715
Ankle DF in TSW** 11.65+6.48 9.06+5.35 0.083
Ankle PF'" in LR 13.3845.62 10.34+5.21 0.026*
Ankle PF in PS™ 14.68+4.58 11.34+4.96 0.006*

Values are meanztstandard deviation.

TIC; Initial contact, TLR; Loading response, §ST; Stance phase, I DF; Dorsiflexion, ﬂTS; Terminal stance, **TSW; Terminal

swing, Tt PF; Plantar flexion, Tt PS; Preswing.

*p<0.05.
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0.14 sec, p=0.663) % 3} A A A|ZHAA
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