AbstractID: 9563 Title: On the Quantification of the Dosimetric Accuracy of Collapsed
Cone Convolution Superposition algorithm for Small Lung Volumes using IMRT

Purpose: To quantify the accuacy of a collapsedcone convoludion superposition(CCCS) algorithm agairst Monte Carlo (MC)
simuations for smal lung lesionssubject to electronc disequilbrium when very small segnens are used during the IMRT
optimizationprocess.

Method and materials: IMRT plansfor eleven(n=11)lung paientswere createdusing Pinnack® 7.6 planningsysem (TPS) Lung
lesions measuring<3 cm in max. diameterand <27 cn? were previously treatedin our institution with SBRT techniques The
optimized intensity mapsof eachplan werethen usedto calculatethe dosedistributions usng the CCCSalgoiithm. For eachpatient
sevan optimized plans were creded with varying MLC minimum segmentsizes—0.25cnf to 6¢cn?. The linear acceleator was
modeledusing MC code EGSnc\BEAMNrc and verified againstcommesiored measureddata.Intensiy mapsfor each planandthe
paient CT datase from the TPSwereexportedto our MC softwae. All patients were plannedusinga 5-field IMRT plan (Millennium
120led MLC and Varian 2100C 6MV bean). Dose distributions were calculatedand nomalized so that the isocenterreceves
45.0Gy. Isodosdlistributiors, DVH, and ROI statisics wereusedfor comparsonbetweerthetwo calcuation methods.

Results: Comparisa of the DVHs from Pinnaclé and MC shav similar target coverag between CCCS algorithm and MC.
Differenaes in the minimum, maximum andmeandoseof the PTV werelessthan+5% while dosego critical structuresagreedwithin
+6% for all casesinvedigated. Discrepancis in the doseto very small structures have beenobservedand due to volume effects
betweenthetwo systems

Conclusion: Good agreementxstsin thedosedistribuions predictedby the CCCSalgorithmandMC method The CCCSalgoiithm
canaccuratelypredictdoses to smal lungtumors



