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3 PATIENT SPECIFIC HEART GEOMETRY

generation of patient specific heart geometry
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* modelling the electromechanics of the myocardium
* generation of patient-specific heart models
» validation of the developed numerical schemes
» simulating arrhytmias and its termination
(commotio cordis and premature ventricular contraction)

2 CARDIAC ELECTROMECHANICS

coupled governing equations
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o State variables {p(X,1), ®(X,t); LTpa(X,t), L(X,1)}
» quasi-static equilibrium  J div[J7'#] + B =0 4 NUMERICAL EXAMPLES

» electrical equilibrium b = Jdiv[J1q| + F? commotio cordis and precordial thump
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* the orthotrophy along fibre, sheet and normal directions
* multiplicative decomposition of total deformation into
elastic, viscous and active parts
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Aliev & Panfilov model for excitation of the myocardium | fme (ms)
premature ventricular contraction induced by

lonic source (electrically normalized) | hemodynamic disturbance
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0.8T — : —
purely electrical part = v v w e U ( ) (7 '
ff — C@((b o Oz)(l o Cb) o T(b E t=16ms t = 56ms t = 94ms t=122ms t = 250ms t = 286ms t:6ms t=336ms t = 504ms
i [,7 I Hir } [—r B C¢(¢ _p_ 1)] = the cycle with reversed T-wave o o
po + ¢ 0.2 -
mechano electric feedback 0 v v v U @ @ v .
0 200 400 600 800 1000

qb —_ \ = = = = = = = = =
Jc)c;\bf _ Gs < /\f . 1) ( Gbs . gb) f).\f — GS<)\ f>(§bs _ (b) time [ms] t=2416ms  t=2456ms t=2494ms  t=2522ms t=2650ms  t=2686ms  t=2716ms t=2736ms t=2904ms

. : remature ventricular contraction
hemodynamics of the ventricles P

* blood pressure is modelled as a function of the deformation ﬁ g @ @ @ @ g '
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