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ABSTRACT:

Respiratory motion may highly deteriorate PET images. Indeed, uptakes of mobile
organs appear fuzzy and their intensity is lowered. That may lead to error in the
image interpretations by clinicians. The aim the work related here is to propose
practical solutions to overcome these problems.

In a first time, we focused our research on the development of an approach directly
applicable in the department of any institution. The proposed method, named CT-
based, is derived from motion compensation techniques. CT-based is based on a
respiratory-gated PET acquisition followed by an end-expiration breath-hold CT scan.
An a posteriori process selects PET events that occurred only around the respiratory
position recorded during the breath-hold CT acquisition. This method has been
successfully implemented in our department and we have demonstrated its efficacy.
The second method is based on the introduction of motion information directly in
the reconstruction process in order to obtain a motion-free volume by using the
entire counting statistics. In that way, we propose an iterative reconstruction
algorithm, called MOSEM. As a prerequisite, a particular tomographic operator,
which integrates true detectors' response, was developed. Future work will be
focused on the clinical validation of this algorithm.
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