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Analysis of Heart Wall Motion Based on a Dynamic Model
Using a Sequence of MR Images

Mikio Terashima, Yoshinobu Sato, Hiroaki Naito, and Shinichi Tamura

Division of Functional Diagnostic Imaging, Osaka University Medical School
Suita, Osaka, 565, Japan

Abstract The goal of this work is physics-based modeling of heart wall motion for physio-
logically meaningful image analysis. Although the previous surface models consider only passive
factors such as a spring factor and a mass factor, a heart wall actively contracts and it is physio-
logically valid to consider that blood pressure is much stronger than a mass factor. In this paper,
we propose a dynamic model considering an active contract element and blood pressure in a
heart. Using the proposed model, a method is developed for estimating a local spring constant
and active contract force at each point on a heart wall contour. First, flow components are ex-
tracted along tangent lines of a heart wall contounr. Secondly, local tensions along these tangent
lines are estimated from the blood pressure and curvature measurements. Finally, the spring
constant and the active contract force are locally estimated by fitting the proposed model to a
sequence of the estimated local tensions and the flow components. The estimated parameters
provide quantitative measurements for diagnosis of cardiac infarction. We present preliminary
experiments involving a sequence of MR images.
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