AbstractID: 6631 Title: Optimizing the methodology for incorporating SPECT-guidance to
reduce intensity modulated radiation therapy (IMRT) dose to functioning lung

Purpose:  Single photonemisson computedomography(SFECT) provides a spatialdistribuion mapof lung perfusion Previousy,
analgoiithmic methodblogy wasdevdopedusingIMRT andSPECTguidanceto deliberately divert doseawayfrom higher
functioning (perfused)ung,therebypotentally reducinglungtoxicity. Thiswork aimsto refine this methodologyby determning the
optimalnumberandsegmenttion methodfor incorporaing different levels of functionality.

Method and Materials: The lowest15% of SPECTnumbers werediscardedasbackgoundnoise. Theremainingvalueswere then
divided equallysothateach segment hadthe samerange IMRT treatmenplans incorposting functionalinformation were generated
with thelung subdivdedinto varying numbes of SPECTsegments.The segmentsangedfrom 2 to thenumberbeyondwhich there
wasnoimprovenentin the Dose Fundional Histogram(DFH) or function-weightediung volumeabove20/30Gy (Fxo / Fzq). The
threshold=of 20/30Gy were chosenfor their significancein prediting radiation-inducedpneumontis. Theplansgeneragd using
SPECT guidancewerecompaedaganst “convenional” plans, generatedvith the assumpton thatlung functionwasspatally
homogaeous.

Results: Of all the SPECTplansgeneragd, thosecreaed with four segment producedthe mostfavorable resultsoverall Theresults
werevariable,with thefour segmenSPECTFguidedplansshowirg mamginal to largeimprovemenbver conventonal plans. One
paient had a42.9%and 61.7%reducton in F, and F3 values respectiely, when comparedto the conventionalplan. For all patients,
onaveage, theFy and Fy valueswerereduceddy 16.5%:+ 18.3% and21.1%z+ 26.0%,respedwely.

Conclusion: A standardizedintersity-basedsegnentation procedures crucialfor routine useof SPECT-guidancen IMRT lung
treatmet planning.The simple procedureoutlined hereis valid for arangeof patiens. Segmening lung SFECT into four intensity
regons appearso providethe greatesbenefitin reducingradiotrergy-inducedfunctionallung damage



