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Workshop Abstracts

Bernard Mair’s Abstract

Gated cardiac emission computed tomography is a useful procedure for diagnosing coronary artery disease. A
diagnosis is made on the basis of a sequence of three dimensional images of myocardial perfusion or metabolism
at different phases of the cardiac cycle and on important functional parameters such as ejection fraction and
myocardial wall motion. The short imaging time and cardiac motion result in a reduced signal to noise ratio, and
significant motion blur in the reconstructed images. As a result, there is significant interest in developing
motion-compensated image reconstruction techniques.

In this talk we discuss how to combine the image reconstruction and wall motion estimation in a single algorithm by
modeling the myocardium as a deformable elastic material. A novel feature of this method is that it forces the
reconstructed images to be influenced by the motion estimates. The method may be viewed as a penalized maximum
likelihood image reconstruction method with penalty terms determined by (1) an image matching term that ensures a
measure of agreement between the gated images and (2) the strain energy of the elastic material model for

the heart wall. Simulations will be presented to demonstrate the feasibility of the proposed method.

John Haller’'s Abstract

"In biological systems, what we call structure are slow processes of long duration; what we call function are fast
processes of short duration." - Arthur Koestler

The distinction between structural and functional imaging can be thought of in relation to the duration of biological
processes. For example, the slow growth of a tumor and the subsequent displacement of anatomic structure is a
diagnostic sign of cancer. Alternatively, fast metabolic activity can be seen in functional images of tumors. Thus, both
structural and functional images provide different kinds of information about related phenomena such as tumor growth
and activity. Traditionally, MRI and CT have been thought of as structural images, and PET has provided functional
images. However, these structure vs. function distinctions between image modalities have become more blurred in
the last decade or more. In the past, conventional radiology has focused largely on the structural (anatomic) correlates
of disease. However, as the 21> Century progresses, greater emphasis is being placed on functional - especially
physiological and molecular - correlates of disease. Molecular imaging modalities, such as PET and optical imaging,
may be considered functional imaging techniques, and hold great promise for better defining disease specificity.
Future molecular imaging technologies may one day be able to detect disease before the slow appearance of
anatomic changes seen in structural images that are often too late in detecting disease. Nonetheless, it is clear that
structural imaging will continue to play an important role, and the synergistic fusion of anatomic structure and
physiological function will be critical for the diagnosis and treatment of disease. Examples of the importance of
functional imaging can already be seen in studies of Alzheimer’s disease, schizophrenia, and with increasing use in
image-guided interventions.
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