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Abstract

Principal strains in a point of a material body measure the maximum and minimum deforma-
tions that can be attained at this point and can be measured by a post-processing analysis of
the movement of the tissue. In [1] was suggested that principal strain lines (PSL) can highlight
relevant information about the fibre architecture of the myocardium, the hypothesis propose
that during systolic phase strains will mainly be suffered by the contraction of the muscle fibres,
then systolic PSL may identify fibre direction within the heart wall.

Using a patient-specific left ventricle geometry, retrieved from the post-treatment of 3D
speckle tracking echocardiography (3DSTE), we develop a computational model to simulate
contraction mechanics of the chamber and evaluate PSL along the systolic phase. The outcomes
of our simulation show similitude with the results of [2, 3] where it was seen that in endocardial
surface the PSL’s are oriented in a circumferential manner, suggesting that this may be the
result of a stiffening effect of the circumferential material lines when high pressures are attained.
With this model we expect to better understand the PSL patterns which may help to give a
perception of the global state of the left ventricle.
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