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and shoot and sliding window IMRT

Purpose: To evduate the accuracy of tissue heter@eneiy dosecorrectionalgorithirs for IMRT delivery using stepand shootand
sliding windowtechngues

Method and Materials: A solid water phantomincorporatirg a lung equivaént heterogeneitylayer alorng with several planning
targas wasconstructed. The phantomwas CT scannedandcontouringof targetswasdone. Several anatomicabloseconstrains and
penalty functionsweredefined. A commercialtreatentplanning systemwasusedto evaluatethe optimal fluencefor seweral IMRT

field sdups. Eachfluencewas thenrun througha leaf motion calculatorto provideddiverablefluencesusingboth stepandshootand
sliding window techrniques. Hetegeneiy correction algorithmswere usedin both the doseoptimization proces andthefinal dose
calculations. GafChromicEBT film wasstrategically placedwithin the phantan. The phantom wasirradiatedwith eachse of IMRT

treatmant fields andeachfilm wasthen processed Themeasued dosedistributionwascomparedo the predicateddistributions.

Results: Preliminary studieswith static fields (1x10 cn? through 10x10 cn?) showedthat heterogeaity algarithms becameless
acaratewith decreasindield width. The largestdifferencebetweernthe predictedandthe delivered doseon the beamaxis insidethe
lung equivalent mateial was 28% found for the EqTAR algorithm for the 1x10 cn? field size. Not surprisigly, calculated dose
distributions were mog accurate for step and shootdelivery wherefield widths are typically larger than thoseusedwith sliding
window delivery.

Conclusion: Current heterogeaity corredion algorithms were found to becane less accurate with decreamg field widths The
acaragy of IMRT doseddivery in regionsof tissueheterogenreity is therefore dependenbn the delivery techrique. Since sliding
window techniquegypically irradiate with narrover fields, heterogendly algorithmsare more accuete for stepand shoot delivery
wherefewerbut largerfields are typicaly used



