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Purpose: Single photonemission computedtomography(SPECT) provides a spatialdistribution mapof lungperfusion. Previously,
analgorithmic methodology wasdevelopedusingIMRT andSPECTguidanceto deliberatelydivert doseawayfrom higher
functioning (perfused)lung,therebypotentially reducinglungtoxicity. This work aimsto refine this methodologyby determining the
optimalnumberandsegmentation methodfor incorporating different levels of functionality.

Method and Materials: The lowest15% of SPECTnumbers werediscardedasbackgroundnoise.Theremainingvalueswere then
divided equallysothateach segment hadthesamerange.IMRT treatmentplans incorporating functionalinformation were generated
with thelungsubdividedinto varying numbers of SPECTsegments.Thesegmentsrangedfrom 2 to thenumberbeyondwhich there
wasno improvementin theDose Functional Histogram(DFH) or function-weightedlung volumeabove20/30Gy (F20 / F30). The
thresholdsof 20/30Gy were chosenfor their significancein predicting radiation-inducedpneumonitis. Theplansgeneratedusing
SPECT guidancewerecomparedagainst “conventional” plans, generatedwith theassumption thatlung functionwasspatially
homogeneous.

Results: Of all theSPECTplansgenerated, thosecreated with four segments producedthemostfavorable resultsoverall. Theresults
werevariable,with thefour segmentSPECT-guidedplansshowing marginal to largeimprovementover conventional plans. One
patient had a 42.9%and 61.7%reduction in F20 and F30 values, respectively, whencomparedto theconventionalplan.For all patients,
on average, theF20 and F30 valueswerereducedby 16.5%± 18.3% and21.1%± 26.0%,respectively.

Conclusion: A standardizedintensity-basedsegmentation procedureis crucialfor routineuseof SPECT-guidancein IMRT lung
treatment planning.Thesimple procedureoutlinedhereis valid for a rangeof patients. Segmenting lung SPECT into four intensity
regions appearsto providethegreatestbenefitin reducingradiotherapy-inducedfunctionallungdamage.


