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We have developed a novel, case-oriented cardiac catheterization simulator for preoperative
use, to ultimately make catheterization safer and more effective. For this purpose, we employed a
three-dimensional printing system and cardiac CT data to obtain various types of heart models.
) Entry model

We built the first model to simulate the myocardial biopsy and catheter ablation procedures.
Designing a four-chamber model for atrial septal puncture and three-dimensional mapping,
experience in both of which is required to become an operator of catheter ablation, was the first
target to be achieved. The next step was a coronary model, which can facilitate coronary angiography
and uncomplicated PCI. With this model, we have confirmed that accuracy and time needed for
catheterization were improved after simulation training. We have made such training available to
more than one hundred young physicians, not only in our hospital, but in other educational facilities
and hospitals as well, sometimes through specialized seminars. Starting in 2015, we have made this
model commercially available both in the domestic and foreign markets and have accomplished
encouraging sales results.
@) Case-oriented cardiac catheterization simulator for PCI

After getting the approval of our ethics committee, we established a system to make
case-oriented heart models by using clinical cardiovascular CT data. We have designed a
three-dimensional cardiovascular model with coronary arteries to obtain an image close to that of
actual clinical cases under X-ray fluoroscopy. We have also developed a pulsatile pump to simulate
physiological blood flow. We have tested this model in the cath lab and concluded that this system is
sufficient to simulate actual clinical scenarios under X-ray fluoroscopy. We have also invented a
reusable stent made of metal alloy for simulation training. Through such an R&D process, we have
achieved preoperative simulation training with case-oriented heart models, aided by experienced
operators. Based on our observations, we have found that simulation training is particularly needed
before an operator can tackle complicated cases, especially cases requiring debulking devices like
rotablator to treat severely calcified coronary arteries, because such cases are prone to
procedure-related complications. After repeated simulation training for said situations, it is
suggested that procedure-related complications can be reduced and that operators can promptly deal
with unexpected problems. Finally, taking cost-effectiveness and user-friendliness into consideration,
we have designed a detachable vessel system for coronary arteries, which can drastically reduce the

cost of case-oriented simulation training.



3 TAVI model

We have designed a heart model with an aortic valve to facilitate simulation-based training
for TAVI (transcatheter aortic valve implantation). We have succeeded in implanting both
balloon-expandable type and self-expandable type stent valves with this system. We have also
carried out simulation training for the operators of our TAVI team, and found that this model is an
effective tool for acquiring proficiency and learning bailout techniques. After getting the approval of
our ethics committee, we simulated complicated cases with severely calcified native valve, bicuspid
valve, and aortic regurgitation. We exhibited this and previously mentioned models in TCT 2016
(Washington, D.C.), in an attempt to receive multidisciplinary feedback from operators coming from

all over the world.
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