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Patient-Specific Simulation of Cardiac Resynchronization Therapy
Using an Electromechanical Heart Model

Min-Cheol Park’, EuiCheol ]ung*, Chul Hyun Lim, Eun Bo Shim’, Jae Sun Uhm™

Abstract : Cardiac resynchronization therapy (CRT) is one of the treatment techniques to prevent cardiac
arrest due to abnormal QRS waveform. The purpose of this study is to examine the new technological
direction of ventricular resynchronization therapy, to establish a virtual surgical environment through future
simulations, and to predict the function and state of the heart according to the shape of the heart after
ventricular resynchronization therapy using computer simulation. In order to predict this, we developed an
integrated cardiac model that takes into account the cell-to-organ unit and will study the electrical
conduction and contraction dynamics of patient-specific ventricular model. As a result, the data derived
from the electrical conduction model of the patient and the contraction model obtained from the
contraction, diastolic blood pressure and ejection fraction were compared and analyzed through three results.

We propose a simulation technique that can predict the ventricular condition of patients after the actual

procedure.
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Fig. 1 Schematic diagram of ventricle model coupled with the
circulatory model of Ki Moo Lim et al. (2015).
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Fig. 2 Isolated heart electro-conduction system for His bundle
and Purkinje—fiber
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Table 1 The EF and ABP result of three case conditions for 40
normal state, LBBB state and CRT treatment state.
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