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Abstract tomatic despite optimized medical treatment [1], one third
of the patients do not respond to the therapy [2]. The ma-
The goal of this work is to evaluate the capabilities of jor ways to improve CRT remain both the identi cation of
Multislice Computed Tomography (MSCT) to assess lo- the most effective pacing sites and the left ventricular lead
cal cardiac function. MSCT dynamic acquisition provides positioning.
datasets representing the whole cardiac cycle, enabling to  This work is part of the IMOP project (IMaging for Op-
describe the left ventricle both anatomically and function- timisation of biventricular Pacing) which purpose is to de-
ally. In order to estimate the cardiac function, a motion ne a CRT optimization method based on the fusion of
estimation method has been proposed, based on a multimechanical, electrical and anatomical data. Our objec-
resolution surface matching. It provides the means to com-tive is to better plan the placement of CRT leads using the
pute functional parameters and to display them using com- Multislice-CT (MSCT) capabilities in imaging the heart.
pact representation modes. In order to evaluate the esti- With this modality, transvenous path nding methods [3]
mated displacements, a comparison to US Speckle Trackand motion estimation approaches have been previously
ing Imaging (STI) has been carried out. Results are pre- proposed [4,5]. The goal of this work is to compare the dis-
sented for two patients, using apical 4- and 2-chambers placements extracted from MSCT data to those obtained
long-axis views, and short-axis views. They highlight a with US Speckle Tracking Imaging in order to discuss the
similitude in transverse and radial displacements. A qual- capabilities of MSCT to assess local cardiac function.
itative evaluation shows how MSCT is powerful, providing  This paper is organized as follows: rst, the cardiac mo-
the means to characterize the local cardiac function in 3D. tion estimation method that we have proposed and applied
to MSCT imaging is resumed. Speckle Tracking Imag-
ing is then introduced. The method of comparison is then
described. Results obtained on two patients databases are
presented and discussed in a qualitative way, and followed
by some conclusions.

1. Introduction

Multislice Computed Tomography (MSCT), combining
ultra-fast rotating gantries, multi-rows detectors and retro-
spective ECG-gated reconstruction, provides datasets rep
resenting the whole cardiac cycle with a high spatial res- i . . ] . i
olution. It enables to have in prospect an anatomical de-2.1.  Cardiac motion estimation in multi-
scription of the cardiac system (ventricles and coronary slice computed tomography
vessels) but also a functional description (cardiac motion
in three dimensions), both obtained in one single examina- The method we have previously proposed [4, 5] for car-
tion. diac function estimation relies on three steps: (i) segmen-

The estimation of the cardiac function has to help for tation of the left endocardium along the whole temporal
the diagnosis and therapy planning of pathological situ- sequence; (ii) reconstruction of the surface meshes corre-
ations such as atherosclerosis (related to hypokinesia) oisponding to the segmented surfaces; (iii) temporal surface
asynchronism. Indeed, such a description would be amatching to estimate the displacements of the mesh nodes.
great mean to improve Cardiac Resynchronization Ther- The segmentation process is based on a fuzzy connect-
apy (CRT). Actually, if CRT is accepted as a therapeutic edness algorithm. The comparison of computed left ven-
option in heart failure patients who remain highly symp- tricular volume to clinical measurements (with MSCT and

2. Methods
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