
Lecture Notes in Computer Science 2966
Edited by G. Goos, J. Hartmanis, and J. van Leeuwen





Frank B. Sachse

Computational
Cardiology

Modeling of Anatomy,
Electrophysiology, and Mechanics

1 3



Series Editors

Gerhard Goos, Karlsruhe University, Germany
Juris Hartmanis, Cornell University, NY, USA
Jan van Leeuwen, Utrecht University, The Netherlands

Author

Frank B. Sachse
University of Utah
Nora Eccles Harrison Cardiovascular Research and Training Institute
95 South 2000 East, Salt Lake City, UT 84112-5000, USA
E-mail: fs@cvrti.utah.edu

Library of Congress Control Number: 2004104242

CR Subject Classification (1998): I.7, I.4, G.1, J.3, J.2

ISSN 0302-9743
ISBN 3-540-21907-2 Springer-Verlag Berlin Heidelberg New York

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, re-use of illustrations, recitation, broadcasting,
reproduction on microfilms or in any other way, and storage in data banks. Duplication of this publication
or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965,
in its current version, and permission for use must always be obtained from Springer-Verlag. Violations are
liable to prosecution under the German Copyright Law.

Springer-Verlag is a part of Springer Science+Business Media

springeronline.com

© Springer-Verlag Berlin Heidelberg 2004
Printed in Germany

Typesetting: Camera-ready by author, data conversion by Olgun Computergrafik
Printed on acid-free paper SPIN: 10996478 06/3142 5 4 3 2 1 0



Preface

Biomedical research is at a critical point at present. The research has led
to an enormous amount of data and models describing these data, but ap-
proaches for application, formalization and integration of this knowledge from
the molecular to the system level are still topics of ongoing research and cer-
tainly far from fully developed.

Also in cardiology the different anatomical and physiological constituents
as well as the coupling between them are being researched in increasing detail
and are often described using computer-based models. But for this domain an
integrative framework is still missing.

The application of computer-based modeling as a research, development
and clinical tool often necessitates the coupling of various models from differ-
ent levels. Describing the interactions between these models, which are both
physically sound and computationally efficient, determines the applicability
of such promising computer-based attempts.

My hope is that this book will contribute to the comprehension, spread and
impact of computer-based modeling in cardiology, both from a teaching point
of view and by summarizing knowledge from several, commonly delimited
topics relating to the cardiac manifoldness.

The book evolved from revision and extension of my professorial disserta-
tion (Habilitationsschrift) “Mathematical Modeling of the Mammalian Heart”
written in 2002. This dissertation was based on notes for the lectures “Com-
putational Biology: Bioelectromagnetism and Biomechanics,” “Simulation of
Physical Fields in the Human Body,” and “Anatomical, Physical and Func-
tional Models of the Human Body,” which I gave at the Universität Karlsruhe
(TH) from 1998 to 2003.

Salt Lake City, 1 February 2004 Frank B. Sachse
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