AbstractlD:8868Title: Modelbaseddeconvolutiorfor 4D PET

Purpose: An inherentproblemin four-dimensonal (4D) PET imaging is the poor statisticsin each phasebecausé¢hetotal
coinciderceeventsaredividedinto severaphasebinsduring imageacquistion. We proposen this work a simple but efficientimage
postprocessingnethodto improvethe4ADPETimagequaity.

Method and Materials: In this mehod,the enire aquired coincidencesventsareusedfor eachindividual phaseto enhanceheir
signatto-noiseratios (SNRs). A summed3D PETimageisfirst obtainedfrom thenoisy4DPET images which representshe
maximum SNR achievable. By decorvolving the 3D imagewith a deformablenodelderivedfrom 4DCT, animproved4DPETphas
series canbeobtained For the bestimagequality, voice coachingwasusedto assurea regularandconsistenbreathingpatten during
the courseof PETandCT scars. The methodwasquartitatively evaluatedvith numericalandphysicalphantomexperimentsThree
clinical studiesof parcreaic, lungandliver cancermatientswere thencarriedout

Results: Numaeical simulations showed thatthe modd-based4D-PET deconvolutiormethod conveged monotonicallyto the “ground
truth” within afew iterations and the SNR of the physicalphantomimagesshowedanincreaseof 83% overtheconventional 4D PET
without sacrifidng spatal resoltion. Similar performancevasalsoobsevedfor the patientstudy.

Conclusiors: We havedeveloped a new method for improved4D-PET imaging. A salientfeature of the methodis thatthe
coinciderceevens aqquiredat differenttime pointsareconsidered simultaneouslywhenreconstructig eachphaseresolvedmage,
leadingto substatially improved4D-PETimages.



