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WEERAYUT CHATASUWATJANANON: BIOMECHANICAL COMPARATIVE STUDY OF
KNEE JOINT MOVEMENT BETWEEN NORMAL KNEE AND TOTAL KNEE
ARTHROPLASTY DURING WALKING ACTIVITY.
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This study on biomechanical forces of knee joints under gait movement activity
using the inverse dynamics technique. A total of 52 volunteers were studied in normal
and knee replacement surgery patients with average BMI of 25.32 + 6.82 and 27.89 +
4.30 kg/m?, respectively. The three-dimensional motion capturing technique which
used reflective markers, infrared camera and force plate. In addition, the data obtained
from motion detection in coordinates, distance, and speed were used to analyze the
resulting force in the knee by processing in biomechanical motion analysis software.
The results included gait data, extension-flexion angle, force, and moment in the knee
joint along different axes in each range of normal human locomotion. The results
showed that the resultant force in the gait was different across all axis. Spatiotemporal
at 95 percent confidence level showed that the cycle time, stride length, step length,
step time, and stance time there were significant differences, and velocity, stride width,
stride length, and step length of the normal group were higher than the total knee
replacement surgery group. It found that the highest mean force among the normal
and the knee surgery group under the walking posture occurring at 3.87 + 0.49 and
3.29 + 0.96 times of body weight 46.5 percent of the gait cycle, respectively. It
expected that the data obtained to use to simulated knee movement in Thai people.

The design of knee displacement devices works on science, sports, and medicine.
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