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The 86th Annual Meeting of the Society of Tokyo Women’s Medical University’s
Symposium on “Up-to-Date Robotic Surgery”
Aiming for AI and Robot Implementation

High-performance Smart Treatment Room Hyper SCOT

Yoshihiro Muragaki

Faculty of Advanced Techno-Surgery, Institute of Advanced Biomedical Engineering and Science, Department of
Neurosurgery, Medical AI Center, Tokyo Women'’s Medical University, Tokyo, Japan

The smart treatment room is different from the conventional operating room as a place for performing steriliza-
tion procedures, and the entire room itself is a single medical device performing diagnosis and therapy/surgery
simultaneously. The basic version of the smart treatment room, which is the first stage of development, packages
basic equipment, intraoperative imaging equipment, and equipment specific to each disease. The standard ver-
sion, which is the second stage, networks and connects all the equipment. The digital information required for
surgery is integrated in time synchronization, and spatial information is also included by surgical navigation. Inte-
grated information, including intraoperative MRI, are displayed at strategic desks in operating rooms and medi-
cal offices and can provide important information in glioma resection with unclear boundaries. The high-
performance version, which is the third stage, aims to realize the robotization of equipment and Al of information.
If high-speed, large-capacity wireless communication using 5G can be put into practical use, doctor-to-doctor (D to
D) telemedicine that supports surgical decision-making through a strategic desk will be realized. In the future,
the smart treatment room will be able to jump out of the hospital (mobile version) and provide high-level diagnos-

tic treatment at disaster emergency sites.
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Precision-guided therapy and smart treatment room (SCOT), which is the

moonshot of the Faculty of Advanced Techno-Surgery.

It will be the surgeon’s new eyes that provides objective visible information such as intra-
operative MRI and navigation. The strategy desk will be the surgeon’s new brain that sup-
ports decision making by displaying various types of information in an integrated manner
and will utilize AI in the future. Currently, tumors are removed by suction or the like, but
new treatment methods such as removal by a surgical robot or a combined treatment with

a drug and a robot treatment device that irradiates light or ultrasonic waves will be the
surgeon’s new hands. The place where these precision-guided therapies can be performed

is the SCOT.
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Figure 2. Three types of smart treatment rooms (SCOT).
A: Basic SCOT (Hiroshima University Hospital) that packages surgical medical equipment.
B: Standard SCOT (Shinshu University Hospital) with 20 medical devices connected via a

network.

C: Hyper SCOT (Tokyo Women’'s Medical University Hospital) aiming at the robotization

of medical equipment and use of AL
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Figure 3. Strategy desk at Hyper SCOT.
The strategy desk integrates and displays various time-synchronized information. At the
center, the data fusion navigation system with embedded motor-evoked potential values
and intraoperative flow cytometry values are displayed.
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