
AbstractID: 9101 Title: Activity concentration degradation in positron emission
tomography of objects in motion

Purpose: To determine the functional form of activity concentration degradationfor objects in motion scannedwith positron
emission tomography(PET).
Method and Materia ls: A computationalmodel wasdeveloped to simulatethe behaviorof sphericalobjectsmoving sinusoidally.
Sinusoidal probability density functions (PDFs) of varying lengths were convolved with a noise-free disk, producing blurred,
elongatedshapesof the disk similar to thoseobservedin PET imaging of thoraciclesions. Maximumvaluesof the convolved images
were determined, plotted as a function of PDF length, and fit using least squarescriteria. PET scans of a NEMA IEC phantom
oscillating sinusoidally were performed to comparewith model results. Motion amplitudesvaried from 0 cm to 3 cm at 0.5 cm
intervals. Theperiodof the oscillation was4 s. No backgroundactivity waspresent. Eachscanwasacquired to 15 million countsto
minimizestatistical fluctuation. Maximumactivity concentrationsweredetermined for eachsphereat eachmotion amplitudeandfit
usingleastsquarescriteria. The functionalformswhich bestfit thedata from themodelandphantom datawere compared.
Results: Model resultssuggest the degradation dueto motion follows a logarithmic decline (R2 = 0.99) after the amplitude exceeds
the diameterof the object. Before this extent is reached,no degradation wasobserved. Phantomresultssupport model predictions:
Thefunctional form which fit the phantom databestwasa naturallogarithm of motion amplitude(R2 = 0.97for sphere diameter1.3
cm,R2 = 0.99for spherediameter1.0cm).
Conclusion: Motion degradation of activity concentration follows a logarithmic function of motion extent. Modeling motion
degradation could leadto developmentof a recovery coefficientfor motion analogousto the recovery coefficient usedto correctfor
partialvolume averaging.

Conflict of Interest (only if applicable):


