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Researches started creating statistical deformation model of the deflated lungs based on the findings in large-
animal experiments. Then, intraoperative cone-beam CT data during thoracic surgery became available for this
research. Based on these human data, we obtained important findings regarding deformation by deflation in
human lungs and their learning data. By combining these findings with our own seed technique, we finally

developed a novel statistical deformation model of human deflated lungs for the first time in the world.

Furthermore, by combining the newly developed deformation model of deflated lungs and our own Resection
Process Map (RPM) technique, deformable virtual 3D image was created automatically. In addition, its calculating
time was successfully shortened. We also confirmed that both the accuracy of the identification of a pulmonary
nodule and the creativity of the surgery-guided images were clinically applicable by the quantitative and

qualitative evaluations of the study concepts using a proto-type machine.

The study was conducted in three parts.

(1) Firstly, the function of the identification of pulmonary small nodules was developed. By combining
intraoperative camera view with a deformable virtual 3D image created by this study, virtual marking of a small

nodule was successfully conducted in several cases.

(2) Secondly, the function of the resection-guidance at the time of lung resection was developed. Based on our
own seed technique, RPM, we, for the first time, developed the surgical guidance of pulmonary resection, using a

patient’'s own CT data. The accuracy of the anatomy, such as pulmonary vessels and bronchi was also confirmed.

(3) Thirdly, Surgical guidance system for small pulmonary nodule was experimentally manufactured. Prototype
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was created and will be modified by clinical use with various cases.
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