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Development and commercialization of “ped UT-Heart”, a multi-scale and multi-physics cardiac
simulator for decision—making of surgical operations for pediatric patients with congenital heart

disease aiming at the improvement of the quality of life.
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Development and commercialization of "ped UT-Heart", a multi-scale and multi-physics cardiac simulator for
decision-making of surgical operations for pediatric patients with congenital heart disease aiming at the
improvement of the quality of life.

Isao Shiraishi, MD. National Cerebral and Cardiovascular Center

Congenital heart disease (CHD) occurs in 1 in 100 live births (approximately 10,000 per year in Japan). Although
advances in surgical techniques have made it possible to save those patients, many of them grow up to adulthood with
residual lesions, often requiring medication and reoperation. The difficulties of cardiac surgery in pediatric CHD are
the small size of the heart, the extremely complex 3D structure, and the wide variety of diseases. For successful
surgery on such patients, pediatric cardiologists and cardiac surgeons must accurately understand the 3D structure of
the heart before the operation. They should also appropriately predict the postoperative hemodynamics and the load on
the heart. To this end, it is necessary to develop a novel medical device that supports surgical decision-making based
on patients’ objective clinical data (functional simulation based on an accurate morphological model).

The University of Tokyo and UT-Heart Inc. have developed the world's most advanced multi-scale and multi-physics
cardiac simulator "UT-Heart", which is able to faithfully reproduce an individual patient's heart on a computer based
on mathematical models (Prog Biophys Mol Biol 2012;110:380-9). Using this computerized cardiac model, it is
possible not only to elucidate the pathophysiology of the disease but also to test various surgical options in silico and
recommend the optimal surgical plans for the patient.

In this research and development project, we developed a new cardiac simulator "ped UT-Heart" exclusively
designed for decision-making of surgical procedures of CHD by integrating the state-of-the-art “UT-Heart” simulation
technologies. By improving the image extraction procedures, the computer programs, and the pre/post-processing of
the data, the time necessary for analysis has been shortened to 2 weeks. Next, we conducted a multicenter-based
prospective clinical study to clarify the feasibility of the newly developed “ped UT-Heart” system with 16 pediatric
patients. Lastly, we designed a protocol for the clinical trial of this system to be approved as a medical device in the
future.

The “ped UT-Heart” simulation system will be widely used worldwide to support the cardiac surgery of patients with
complex CHD by supporting the decision-making of the appropriate surgical procedure based on highly sophisticated

mathematical models.



