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Preface

PREFACE

Numerical simulation is one of the methods to study the behaviour of the
cardiovascular and respiratory systems in different physiological and
pathological conditions.

Aim of this book is to illustrate some of the possible applications of
cardiocirculatory and respiratory modelling.

The first part of the book illustrates some numerical and hybrid (numerical-
physics) lumped parameters circulatory and respiratory models.

Next, “multiscale model” approach aimed at describing in detail the
behaviour of a vessel section and its relationship with the remaining part of
the circulatory system by a lumped parameter model is presented.

Finally, a mathematical model able to predict the drug distribution and its
evolution in time over a cross-section of the wall arterial vessel is shown. This
model can be used to identify simple indexes or clinical indicators of
biomedical significance and to optimise drug elution for a desired tissue
concentration.

In the second part of the book some applications of lumped parameter
circulatory models are described. They include the analysis of the influence
of mechanical ventilation on hemodynamics and ventricular energetics. A
special attention is devoted to mechanical circulatory assistance that is
represented here by the models of several pulsatile and continuous flow assist
devices. They are used in conjunction with the circulatory model to
demonstrate their influence on hemodynamics and ventricular energetics.

Finally, an application of circulatory model to the study of coronary
circulation is presented.

This book does not want to be exhaustive in the presentation of circulatory
modelling, but it is simply aimed at showing as simulation tools can help to
analyse and interpret complex biological phenomena.

Other important applications of circulatory models involve the study of the
effects of environmental conditions (diving low gravity) and last but not least
their use for education, as training tools for medical and nursing staff and,
finally, for the validation of prosthetic devices.






