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Development of surgical educational methods based on ergonomics analysis
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It is the first step that we objectivelﬁ analyze the sur?ical technique and
define the safe surgery, to achieve the safety of surgery. In this study, we analyzed the surgeon’ s
ergonomics of the pure laparoscopic and robotic assisted laparoscopic surgery using the surgical
simulator, and compared them between novices and experts. Ergonomics means the posture, hand
movement, and grasping power etc of surgeon
We clarified the difference between novices and experts in various factors. For example, elbow angle
was smaller (closer) in the experts during the surgery . This means that the hand position of the
experts is usually near side to their trunk, and easily perfume the next movement. Actually the area
of trajectory of the experts’ hand was in the narrower space closer to their trunk compared that
that area of novices was larger.
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Right side Left side
3)-1 £
Elbow Wrist Elbow Wrist
Task Group Height (cm) More than 5 cm (%) Height (cm) Height (cm) More than 5 em (%)  Height
Suture Sponge 1  Experienced 0.89 £ 037 1.36 £ 141 4.10 £ 2.53 094 £ 037 117 £252 220+ 3.01
Novice 249 + 190 1890 + 23.62 0.68 + 1.80 1.61 +1.01 7.38 +9.03 0.65 + 1.85
p value 0.034* 0.005%* 0.005* ns 0.042% ns
Tubes Experienced 1.41 £0.76 429 + 894 549 +2.30 1.99 + 0.63 1054 + 8.04 5.64 + 4.53
Novice 230 +£1.23 1352 £ 16.18 —0.85+330 214 +095 13.08 +10.18 2.84 + 2.59
p value 0.042% 0.014% <0.001% ns ns ns
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