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Outline of survey

For the less invasive surgical therapy for the 21st century it is required to develop
surgeon’ s “ neweye” and“ new hand” which is more advanced than ever. In this study, we
develop “ new hand” , the next generation end effecters of high performance for surgical
therapies by such a method that the surgical machines are more suitable than the surgeon:
human. We develop bending mechanisms of high stiffness which are essential to such end
effectors. We also develop devices which are mounted onto the bending mechanisms and by which
therapies are performed not only mechanically but also physically using such as thermos and
vibration and chemically using drags.
We establish methods of image processing necessary for 3D real image, wide view endoscope of
small diameter, navigation system and therapy. We develop a display system for 3D full color
videography by Integral Vidography which is appropriate as a navigation tool in the next
generation surgery. We develop wide view endoscope of 3 mm in diameter with wedge prisms
which is inserted into all over the body and al lows the observation of surgical field. We also
develop chemical substance based marker which allows intra and postoperative diagnostics and
observation.

Expected results

Three major causes of death in Japan, which accounts for 60 percent of the all, are cancer,
cerebral vascular disease and circulatory system disease. Development of the next generation
end effecter and navigation system of high performance contributes to the surgeon friendly
therapy for these diseases as well as the patient friendly one. The end effecter and
navigation system allow such a therapy for cardiac disease that the heart keeps beating
during it, and reduce the risk of artificial heart lung which has been used in cardiac surgery
with cardiac arrest in the procedure. They also allow the resection of next to 100 percent
tumor in cerebral surgery and contribute to the exponential increase of 5 year survival rate.

Moreover it is promising to apply the end effecter and navigation system to fetal surgery.
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