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Surgical support system using real-time dynamic simulation and mixed reality
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In conventional surgical navigation systems, organ models generated from
preoperatively taken medical images of the patient are superimposed onto the patient”s image to
indicate the location of the affected area to the surgeon. However, the information is not updated
even if a part of the organ is removed, and hence the gap between the navigation and the actual
situation of organs becomes considerably large as the surgery progresses. In this study, a prototype

of a surgical support system using mixed reality is developed. In the system, the position of
surgical instruments during laparoscopic surgery is tracked, and when the estimated position of the
tip of the surgical instruments and the organ model come into contact, a dynamic simulation running
in parallel with _the surgery calculates the deformation of the organ and the stress generated inside
the organ. The information projected on the patient’ s body or displayed on a TV monitor are
updated in real-time.
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