AbstractID:7118Title: Onboad SPECT:FunctionallmageBased Target Locdization

Purpose: To investigateclinical feasbility for funcionatimagebasedargetlocalizationvia onboardsinglephotonemission
computedomographyonboad SPECT).Specifically,to undestandlesion visibility andsignatto-noise ratio (SNR)of onboard
SPECT imagingwith thefollowing simulatedvarialles:leson size, targetto-baclgroundradiotraceruptake,and scantime.

Method and Materials: We simulatedonboad SPECTimaging for a patient in treatmenpositionwho hadreceiveda diagnostie
level doseof hypoxiaradiotra@r. The planningCT of atypical breasttancerpatientwith lung metswassegmengdinto bone,lung,
andsdt tissue. Lesionsweresimulatedin theright lungthatvariedin diameter(0.5cm,1cm,1.5cm,2cm,3cm) andradiotraceruptake
(lesion:luing:softtissue — 6:1:3, 12:1:3, 18:13). Radiotacercorncentraton was1.4uCi/g in aerobicsoft tissue.Attenuaton was
modeledfor 140keV photons Projecton imagesweresimuatedfor agammacamerawith pamllel collimation, and Poissonnoisewas
addel to projedionsto simuate severd scantimes:1min, 2min, 5min, 10nin, 20min. Noisy projectionimagesverereconstructedy
OSEM (10 subses, 5 iterations).Postfilteredreconstructe imageswerethenanalyzel by plottingimageprofiles acioss ead lesion
andcdculating SNR.

Results: Oneminutescantime providedgoodvisualization of a 2cmlesion with 12:1:3uptakeratio. Whenscan time remained
constanat5 minutes,2cm lesionswere visible for eachuptakeratio. In anotter simulation,a 1cmlesion(18:1:3 wasclearlyvisible
following 5 minutesof scan time. As expected SNR gereraly improvedwith increagdlesionsize scantime, andrelativeradiotracer
uptake.

Conclusion: Scantimeson the order of a few minutesyield sufficient informationto visualizelesionsassmall aslcmin thelung.
Thesereaults suggesthatonboard SPECTmaybe effecive for reattime andfunctionatimagebasel targetlocalization.
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