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Purpose: To investigateclinical feasibility for functional-image-basedtargetlocalizationvia onboardsinglephotonemission
computedtomography(onboard SPECT).Specifically,to understandlesion visibility andsignal-to-noise ratio (SNR)of onboard
SPECT imagingwith thefollowing simulatedvariables:lesion size,target-to-backgroundradiotraceruptake,andscantime.

Method and Materials: We simulatedonboard SPECTimaging for a patient in treatmentpositionwho hadreceiveda diagnostic-
level doseof hypoxiaradiotracer.TheplanningCT of a typicalbreastcancerpatientwith lung metswassegmentedinto bone,lung,
andsoft tissue.Lesionsweresimulatedin theright lungthatvariedin diameter(0.5cm,1cm,1.5cm,2cm,3cm) andradiotraceruptake
(lesion:lung:softtissue – 6:1:3, 12:1:3, 18:1:3). Radiotracerconcentration was1.4µCi/g in aerobicsoft tissue.Attenuation was
modeledfor 140keV photons. Projection imagesweresimulatedfor a gammacamerawith parallel collimation,andPoissonnoisewas
added to projectionsto simulateseveral scantimes:1min,2min,5min, 10min, 20min. Noisyprojectionimageswerereconstructedby
OSEM (10 subsets,5 iterations).Post-filteredreconstructed imageswerethenanalyzed by plotting imageprofiles across each lesion
andcalculating SNR.

Results:Oneminutescantime providedgoodvisualization of a 2cmlesion with 12:1:3uptakeratio.Whenscan time remained
constant at 5 minutes,2cm lesionswere visible for eachuptakeratio. In another simulation,a 1cmlesion(18:1:3) wasclearlyvisible
following 5 minutesof scan time.As expected, SNRgenerally improvedwith increasedlesionsize, scantime,andrelativeradiotracer
uptake.

Conclusion: Scantimeson the order of a few minutesyield sufficient informationto visualizelesionsassmall as1cmin thelung.
Theseresults suggestthatonboardSPECTmaybeeffective for real-time andfunctional-image-based targetlocalization.
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