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Abstract

This talk is devoted to the description of bare-bones mathematical models for the elementary mechanics of the
mitral valve, when its leaflets close under the systolic pressure. The first toy model considers the leaflets as two
rods that bend under the action of a pressure difference; they have one fixed endpoint and are partially in con-
tact. We obtain the balance equations of the mechanical system exploiting the principle of virtual works and the
contact point is identified by a jump condition. Moreover the problem can be simplified exploiting first integrals.
Numerical integration of the differential system shows how the shape of the beams and the position of the contact
point depend on the applied pressure.

A second model slightly more sophisticated is presented, in which we add also the chordae tendinae that are ma-
thematically represented as a reactive distributed force. In this case the pressure difference during the systolic
phase is balanced by the tension of the chordae tendinae and by the interaction between the flaps in contact.
Numerical integrations are performed for physiological values of the parameters and the computed angles bet-
ween the leaflets and the plane of the annulus are compared with the ones measured by anatomical studies and
ultrasound imaging.

This is a joint work with D. Ambrosi, L. Deorsola, and S. Turzi.
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