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

Purpose: To detemine the functional form of aciivity concentrabn degradationfor objectsin motion scannedwith positron
emissim tomagraphy(PET).

Method and Materials: A compuationalmodel wasdevelogd to simulatethe behaviorof sphericalobjects moving sinusoidally.
Sinusodal probability dersity funcions (PDFs) of varying lenghs were convolved with a noisefree disk, producing blurred,
elongatedshape®f the disk similar to thoseobservedn PET imaging of thoraciclesons. Maximumvaluesof the convolved images
were determned, plotted as a function of PDF length, and fit using leag squarescriteria. PET scans of a NEMA |IEC phantom
oscillating sinusadally were peformedto comparewith model resdts. Motion anplitudesvaried from 0 cm to 3 cm at 0.5 cm
intervals. The periodof the otillation was4 s. No backgroundactivity waspresent Eachscanwasaayuired to 15 million countsto
minimize statidical fluctuation Maximumadivity concentrationsveredetemined for eachsphereat eachmotion amplitudeandfit
usingleastsquareriteria. The functionalformswhich bestfit thedata from the modelandphanbm datawere cormpared.

Results: Modelresults suggesthe degralation dueto motion follows a logaithmic decine (R? = 0.99 after the amplitude exceeds
the diameterof the object. Before this extentis reachedno degradatin wasobseved. Phantonresultssuppot modal predictions:
Thefunctional form which fit the phanbm databestwasa naturallogarithm of motion anplitude (R? = 0.97 for sphee diameter1.3
cm, R? = 0.99for spheradiameter1.0cm).

Conclusion: Motion degadation of acivity concentation follows a logarithmic function of motion extent. Modeling motion
degraddion could leadto devebpmentof a recovely coefficientfor motion analogousto the recovey coefficientusedto correctfor
partialvolume averagim.
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