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[Backgrounds] Taking advantage of recent development of medical 3D image diagnosis and industrial
3D printing and casting techniques, we tried to manufacture super flexible heart replicas of
individual patient with congenital heart disease by using 3D images of MSCT angiography. These
replicas will be beneficial for medical fields as an innovative tool for simulation surgery,
educational tool for young doctors, and archives for rare heart specimens. The final goal of this
study is that the heart replica will be approved as an official medical equipment.

[Methods] Sixteen super flexible heart replicas were manufactured from MSCT data of complicated
congenital heart disease patients under the age of two. They were collected from nationwide

acknowledged institutes of congenital heart disease. Evaluation of the replicas was based on

7



questionnaires consisting of 88 items. The pilot study was approved by ethical committee of
National Cerebral and Cardiovascular Center and started on April 2015. The research team held
meetings several times to discuss how to evaluate replicas and how to improve manufacturing process.
[Results] Usefulness and efficacy of the replicas were in general approved with cardiac surgeons;
they approved the replicas particularly as a tool for simulation surgery, a tool for sharing
information with medical stuff, and a tool for education for young surgeons. In two cases with
complicated congenital heart disease, information with simulation surgery totally changed the
scheduled operation protocols, which was very beneficial to the patients. Since the Japanese
Ministry of Health and Welfare and Pharmaceutical and Medical Devise Agency have not decided the
medical device classification of the replicas yet, we have not started the final clinical study.
[Discussion] The results of the pilot study qualitatively proved usefulness and efficacy of the
heart replicas. We will continue clinical study of the heart replicas in order to make them more

reliable tool for cardiac surgeons and to be approved as medical equipment.
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