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1. Background

In recent cancer surgery, the incorporation of 8K technology, which enables higher resolution and color gamut, into
endoscope (rigid endoscope) systems may bring further benefits to the medical field. In addition, as the demand for cancer
surgery using rigid endoscopes increases, there is a shortage of specialist physicians and a regional maldistribution of
specialists. The 8K endoscopy system, which utilizes 8K high-definition images, can be applied to surgery while
preserving the augmented reality that only 8K can provide. Furthermore, if further miniaturization, weight reduction, and
operability improvement can be achieved, surgery by one or two surgeons will become possible, which is expected to help
alleviate the shortage of endoscopic surgeons.

2. Objectives
The following four R&D items will be accomplished.
R&D item 1: Development of a compact endoscope camera to improve operability of the 8K endoscope system
R&D item 2: Development of a remote surgery support system that enables smooth transmission and reception of high-
definition surgical image data, etc. obtained by the 8K endoscope system between the doctor performing the surgery and
the doctor providing guidance at a remote location, and presentation of important points during the surgery from the
information obtained.
R&D item 3: Verification of the usefulness of the tele-operation support system as a medical device and formulation of a
concrete plan for its practical use and dissemination as a medical device
R&D item 4: Establishment of a database of 8K endoscopic surgical images, and formulation of a concrete plan to improve
the quality of medical care through examination and verification of concrete measures for utilization in diagnosis, etc.

3. Outcome

The achievement level of each of the above R&D items was 100% for development items (1) and (2), 90% for development
item (3), and 80% for development item (4).

In FY 2019-2020, we achieved further downsizing and weight reduction of the system and improvement of endoscopic
camera operability and image quality, as well as significant downsizing and weight reduction of the lens and new
development of electric focus control. In FY2021, we conducted an experiment using this newly developed 8K
laparoscopic surgical system in pigs and remote surgical guidance for laparoscopic colorectal cancer surgery between
Narita and Kyoto using a combination of an 8K camera and 5G communication. The results showed that the texture, color,
and impression of the space inside the abdominal cavity were close to the real thing in terms of images, and the
electronically magnified images in combination with the electronic zoom device showed little deterioration in image
quality, enabling the achievement of surgical guidance with accurate, delay-free annotation in addition to surgical images
with a sense of reality (high realism and realism) that was optimized and enhanced for medical use. Achievement of
surgical guidance is now possible. Surgical guidance shortened operation time, surgery was performed by only two
surgeons using a surgical system with an 8K camera that is comparable to laparoscopic colorectal cancer radical surgery
by three surgeons, and the quality of surgery based on the examination criteria for certified endoscopic technicians was
improved through remote surgical guidance.

In this study, it was confirmed that the addition of remote assistance (guidance) improved the endoscopic technique
evaluation score of the surgeons, and that high-quality laparoscopic rectal resection could be performed even with one less
surgeon. On the other hand, the speed of video transmission, which was initially an issue, was also confirmed to be
sufficient to clear the allowable delay time of 1.3 seconds, with the delay time of video transmission reduced to
approximately 0.6 seconds.

4. Future Prospects for Practical Application

Based on the feasibility study, we expect to produce and evaluate an experimental model, implement and verify measures
for mass production, and comply with the Pharmaceutical Affairs Agency Law, and launch the product in Japan within a
few years. By incorporating this 8K rigidoscope system with high-definition processing function into the remote surgical
guidance system, the effectiveness of which has already been confirmed through animal experiments in previous research,
the company will evaluate the remote surgical guidance system through clinical trials and obtain data to confirm the
effectiveness of the new 8K laparoscope system and to have it covered by insurance. Specifically, the company aims to
develop an improved device for commercialization and to obtain pharmaceutical approval and insurance reimbursement
for these medical devices through subsequent multicenter joint trials.



