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Purpose: Model based respiratorymotioncompensationin PETimagingusuallyassumes
PET data to be acquired in gated mode and then models motion during the image
reconstruction process(gated-MC). In this abstract we introduce and evaluatea new
approachwherebymotioncompensation is performedon static PETdata while anoverall
motionis incorporated into thesystemmodel(static-MC).
Method and Materials: A phantomconsisting of two hot spheresplacedin a warm
backgroundwasscannedusingtheGE DST PET/CT scanner.Onesphere wasstationary
while the other movedsinusoidally (2cm excursion,5secperiod) in the axial direction
during the scan. A 4D-CT was then performed followed by a list-modePET scanof 3
minutes, with gating signals injected into the list-datastream. The PET datawere then
unlistedinto a singlestaticas well as10 gated sinograms.Motion waseitherestimatedby
registeringthe 4D-CT image sequence(RM) or derived from the true sinusoidalmotion
(TM). Imageswerereconstructed usingOSEMandthefollowing combinationsof motion
andacquisition schemes werecompared: 1) TM+gated; 2) RM+gated;3) TM+static; 4)
RM+static. Evaluation was doneby visual inspection andline profiles. In addition, a plot
of contrast recoveryrate (CRR) versus noisewasgenerated by changing the number of
reconstructioniterations.
Results: Both static-MC and gated-MC approaches showed similar CRR at the same
noise level. Visual inspection and line profiles showed that whenusingTM, the Gated-
MC and Static-MC had similar image qualities; however with RM, the Gated-MC
performedbetter.Furthermore,thechangein CRR whenusing RM versusTM waslarger
for the static-MC when compared to the gated-MC approach(3.1%static-MC compared
to 0.2%gated-MC).
Conclusion: Motion compensation without gating PET acquisitionis feasible. However,
thestatic-MC approachis moresensitiveto inaccuraciesin motionestimation.


