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Up-to-date Information on Research and Treatment in Endoscopic Surgery
(8) Future Perspective on an Endoscope—Smart Cyber Operating Theater (SCOT) for Endoscopic Surgery—

Hiroshi ISEKT', Yoshihiro MURAGAKI', Manabu TAMURA', Mikhail CHERNOV,
Souko IKUTA!, Takashi SUZUKI' and Kazuhiro HONGO®

nstitute of Advanced Biomedical Engineering and Science, Tokyo Women'’s Medical University

?Department of Neurosurgery, Shinshyu University

Innovative concepts of Smart Cyber Operating Theater (SCOT) presume development of a computer-aided

system based on dedicated information technology for guidance of complex surgical procedures and easy assess-
ment of results by independent medical staff. Recent endoscopic treatment has entered the age where diagnosis
and treatment are integrated. Treatment is carried out based on the results of the diagnosis, and treatment re-
sults are evaluated immediately; treatment plans following initial treatment are made based on a combination of
diagnosis and treatment. Evaluation of treatment results are made on both coherent diagnosis and treatment,
presenting a diagnosis in a short time and suggesting treatment plans based on the results, and reflecting diag-
nostic results for treatment immediately. That is to say, it must be a real-time examination of the present state,

clearly evaluating the situation for treatment operation, and that it chooses optimum therapy and means.

Key Words: Smart Cyber Operating Theater (SCOT), computer aided surgery (CAS), strategy desk, robotic sur-

gery, reduced port surgery
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Fig. 1 Accurate process management system
Our precision guided surgery based on visualized information key map (preoperative state:
surgical plan/intraoperative evaluation: intraoperative MRI/precise treatment equipment:
surgical manipulator/laser ablation equipment/drug delivery system)
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Fig. 2 Strategy desk (Integration Management System)
Precision guided surgery system based on advanced vision, hands and brain for surgeons:
advanced vision (visualized medical care information), hands (manipulator etc. for precise
treatment) and brain (analysis of medical information and work flow and surgical support

system).
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3 degree of freedom

Fig. 3 Neurobot (Shinshu Unv, Tokyo Womens Medical Unv, Waseda Univ + Hitachi)
The neurosurgical endoscope robot (Neurobot) which is equipped with a stereotactic rigid
endoscope (4 mm in outer diameter) with three 3-degree-freedom manipulators (3 mm in
outer diameter), in a cylinder 10 mm in outer diameter.
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= The collection of the o perating theater view using the circumference—type camcorder.

- Image processing (The distortion correction of the panorama image, etc..)
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Fig. 4 SCOT Function (Operating Theater System)
The intelligent operating theater as a basis for Smart Cyber Operating Theater (SCOT)
(intraoperative MRI system and indoor image recording system).
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