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In this study, we revealed that the position pattern of joint angles and the

positional relationship during laparoscopic box training and robotic simulation task between
different skill levels of the surgeon using an optical motion capture system. We also evaluated the
muscle activity during laparoscopic and robotic tasks.In laparoscopic training, the arms of experts
were more loosely held at their sides and the elbows were more bent than novices. Expert"s heads
were more stable and thoracolumbar flexion angle was smaller. In robotic tasks, novices showed
significantly excessive extension in both elbow and extension in both wrist angles than experts. The

novices had significantly lower percentage of time when the wrist height was lower than the elbow
height than the experts on the right side in simulation tasks. As for the measurement of muscle
activity, we revealed that novices have more muscle activities than experts for flexor carpi
ulnaris, not for flexor carpi radialis.
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Upper body position analysis of different experience level surgeons during laparoscopic
suturing maneuvers using optical motion capture.
Takayasu K, Yoshida K, Mishima T, Watanabe M, Matsuda T, Kinoshita H.
Am J Surg. 2019 Jan;217(1):12-16. doi: 10.1016/j.amjsurg.2018.06.026.

Analysis of the tractive force pattern on a knot by force measurement during
laparoscopic knot tying.
Takayasu K, Yoshida K, Kinoshita H, Yoshimoto S, Oshiro O, Matsuda T.
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Analysis of the posture pattern during robotic simulator tasks using an optical motion
capture system.
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