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Cardiac Physiome : Applications to Cardiac
Electrophysiology and Electromechanics

Ki Moo Lim’, Eun Bo Shim", Natalia N. Trayanova***

Abstract : Recent developments in cardiac physiome model begin to provide physiologically and clinically

important results. We introduce the structure of cardiac electro-mechanics model and two in-silico

applications which have been done by using the model. From cell to organ, cardiac phsiome model was

implemented by applying the mathematical formula of cellular membrane kinetics, myofilament dynmaics,

electrical conduction, and stress equilibrium in continuum mechanics point of view. First, we investigated

the proarrthythmic effect of V241F KCNQI mutation in human atrium using the electrophysiological model

of human atrium under fibrosis condition. KCNQ1 V241F mutation proceeded atrial fibrillation under more

than 10% fibrotic condition. Second, we predicted ventricular assist device did not reduce ventricular load

under aortic regurgitation condition,

while reduced with 40%

of ATP consumption under mitral

regurgitation condition. A cardiac physiome model is expected to be used more widely as tool for

unveiling mechanism of physiological phenomena and predicting cardiac diseases which is impossible to

measure due to the limitation of measuring technology.
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Fig. 1 Transmural distrioution of ATP consumption rate (a).
Comparison of entire ATP consumption through one
pumping cycle between control and LVAD groups under
various AR conditions (b) and MR conditions (c).
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Fig. 2 Transmural distribution of ATP consumption rate (a).
Comparison of entire ATP consumption through one
pumping cycle between control and LVAD groups under
various AR conditions (b) and MR conditions (c). AR,

aortic regurgitation; MR, mitral regurgitation
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