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Heart disease is the leading cause of death in the modern
world. Cardiac image processing is now routinely applied for
detecting, classification and diagnosis of heart diseases.
One of the most common uses of processing methods that
are now widely applied are cardiac segmentation1 and regi-
stration methods2, that are used in order to extract the de-
tailed anatomy and function of the heart. 
Automatic segmentation plays a central role when inspect-
ing reconstructed 3D cardiac images from CT or MR scan-
ners. An accurate classification of the different cardiac re-
gions is usually the first step of tasks like: cardiac visualiza-
tion, coronary artery inspection, measurement of the ejec-
tion fraction for the left and right ventricles and wall motion
analysis.
In a clinical context, physicians often mentally integrate ima-
ge information from different modalities. Automatic registra-
tion, based on computer programs, might, however, offer
better accuracy and repeatability and save time3. Cardiac
image registration remains a challenge because of the nu-
merous specific problems mainly related to the different
motion sources (patient, respiration, heart) and to the speci-
ficity of each imaging modality. Up to now, no general me-
thod ould  automatically register any modality with any other
modality so far. 

This paper presents a survey of shape modeling applica-
tions to cardiac image analysis from MRI, CT, echocardiog-
raphy, PET, and SPECT and aims to introduce new method-
ologies in this field, classify major contributions in image-ba-
sed cardiac modeling, provide a tutorial to beginners to initi-
ate their own studies, and introduce the major challenges of
registration and segmentation and provide practical exam-
ples. 
Image-driven processing methods, such as thresholding, re-
gion-based or edge-based techniques, or else pixel classifi-
cation4-6, provide a limited framework for further medical ima-
ge analysis. They can include geometrical information, as
well as high level information, in the so-called shape prior
based segmentation framework, or through active shape
models and active appearance models. At last, atlas guided
segmentation also make use of a set of manually segment-
ed images. 
By using different analysis software of cardiac images, CAD
prototypes can be used in clinical routines in order to pro-
vide a computer output as a second reader to assist physi-
cians in the detection of abnormalities, quantification of dis-
ease progression and differential diagnosis of lesions7.
Computerized analysis of cardiac images in combination
with artificial intelligence can be used in clinical practice and
may contribute to more efficient diagnosis. 
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