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Development and Validation of a Serious Game Interface for
Training in Endoscopic Submucosal Dissection
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The essential technique for endoscopic submucosal dissection (ESD) differs from that for routine endoscopic examinations.
Endoscopists should be familiar with the moving view field during the procedure. For safe ESD, sufficient experience and training
are necessary. However, it is difficult to conduct a daily training due to the cost and the complicated preparation. For being fun to
learn ESD technique, we herein developed a game interface, incorporating the concept of gamification and validated it based on

physicians' evaluations.
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Figure 2  Interfaces we have developed.
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Figure 4  Intraoral scope push/pull measurement mechanism.
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Figure 5  Gear mechanism for rotary encoder.
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Interface for oral manipulation.
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Figure 7 Operating part of endoscope angle.
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Figure 8  Implementation of 2-axis rotation of angle.
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Figure 9  Actual ESD training game scene.
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Figure 10  Slime and cutout points that mimic lesions.
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Figure 11  Point for user to cut with forceps.
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Figure 12

Overhead view of the tutorial operation practice.
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Figure 13 ESD Training Game Scene.
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Figure 14 Bifurcation by angle of angle channel.
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Figure 15 Mode to adjust scope to initial angle.
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Staging of forceps contact.
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