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1. Background

Surgery requires a vast and varied amount of visual information obtained from preoperative medical
images, intraoperative findings, and other medical equipment. The surgeons must quickly compare
and verify them and reflect them in the surgical operation. One of the important issues in the
smart operating room being developed in the AMED project is the integration of visual information,

mainly medical images, and the accurate sharing of information among medical workers.

2. Objective

Develop software that connects the preoperative and intraoperative stages, using artificial
intelligence (AI) and information and communication technology (ICT) to implement the following.
(1) Automatic integration of vast amounts of image information using Al, and visualization of
high—definition three—dimensional computer graphics (3DCG)

(2) Fusion image processing of medical and non—medical image data that enables Al and humans to
collaborate

(3) Automatic surgical planning function using Al

(4) Development of a surgical navigation system that reflects intraoperative information in real
time

(5) Development and commercialization of integrated software using ICT technology

3. Goal

By the time of the interim evaluation, the individual systems created will be improved and
verified, and prototype software will be completed. By the end of the project, the software will
be able to integrate a large number of medical images to create 3DCG and display them fused with
non—-medical images and the surgical field, and achieve one—-third of the conventional image
processing time by utilizing AI and ICT. During the study period, clinical studies will be
conducted for cerebrovascular diseases, brain tumors, and neurovascular compression syndromes to
demonstrate its clinical usefulness. This software will also implement an ICT section that can
be linked to a smart operating room. We will confirm the safety of the introduction of the
developed software to humans. We also aims to link with smart treatment rooms and to derive the

software as value—added software for domestically produced operating microscopes and endoscopes

4. Result

Prototype software was completed by the time of the interim evaluation. A limited functionality
version of the software was released during this study period. The prototype integration software
completed at the end of the project integrates a large number of medical images to create a 3DCG,
which can be fused with non—medical images and the surgical field for display, and achieves one—
third the image processing time of conventional software by utilizing AI and ICT. During the study
period, <clinical studies were conducted for cerebrovascular diseases, brain tumors, and
neurovascular compression syndromes to demonstrate its clinical usefulness. The developed software
also implemented an ICT part that can be linked to the smart operating room, and clinical research
was conducted in the smart operating room. The safety of the introduction of the developed software

to humans was confirmed. In addition, we achieved linkage with several third-party medical devices.
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From the above, all milestones were achieved. Fourteen papers were published on this research and
four patents were applied for. The company made 33 presentations at academic conferences, and

held 27 demonstrations with the public to promote scientific and technological dialogues

5. Future

Early release of integrated software is planned. Plans are in place to strengthen cooperation
with domestic medical device manufacturers and to expand to other departments besides neurosurgery.
Aiming to further strengthen collaboration with smart operating rooms in the future. The aim is
to improve the safety of medical care by contributing to the standardization and efficiency of
surgical review through the use of software developed to seamlessly link the preoperative and

intraoperative phases of surgery.
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