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development of a surgical robot to support pediatric minimally invasive surgery
in narrow space usi ng an augmented reality image-guided technique
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We developed a master-slave robot system allowing accurate and intuitive
suturing manipulation within a restricted narrow space. We then tested movement accuracy of the
surgical robot in suturing using a latex membrane as the suturing target. The experiment tested
whether the surgical robot could successfully suture an esophagus phantom in narrow space. Finally,
we performed suturing in a realistic in vivo surgical environment simulated using pig intestine. In
terms of movement accuracy, average needle insertion error was 0.35 mm (standard deviation, 0.17 mm)

and surgeons could adjust needle direction using the left and right tool manipulators. Suturing of
the phantom was successfully performed by all 3 surgeons. Finally, surgeons were able to operate the
robot to grasp and lift the pig intestine in vivo, perform displacement, grip and adjust the
direction of the suture needle, and suture the intestine.
The master-slave robot allowed accurate and intuitive work in narrow spaces.
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