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Purpose: To quantify the accuracy of a collapsedcone convolution superposition(CCCS) algorithm against Monte Carlo (MC)
simulations for small lung lesions subject to electronic disequilibrium when very small segments are used during the IMRT
optimizationprocess.

Method and materials: IMRT plans for eleven(n=11) lung patientswerecreatedusingPinnacle3 7.6 planningsystem (TPS). Lung
lesions measuring<3 cm in max. diameter and <27 cm3 were previously treatedin our institution with SBRT techniques. The
optimized intensity mapsof eachplan werethenusedto calculatethe dosedistributionsusing theCCCSalgorithm. For eachpatient,
seven optimized plans were created with varying MLC minimum segmentsizes—0.25cm2 to 6cm2. The linear accelerator was
modeledusing MC codeEGSnrc\BEAMnrc andverified againstcommissioned measureddata.Intensity mapsfor each plan andthe
patient CT dataset from the TPSwereexportedto our MC software. All patients were plannedusinga 5-field IMRT plan (Mi llennium
120-leaf MLC and Varian 2100C 6MV beam). Dose distributions were calculatedand normalized so that the isocenterreceives
45.0Gy. Isodosedistributions,DVH, and ROI statistics wereusedfor comparisonbetweenthetwo calculation methods.

Results: Comparison of the DVHs from Pinnacle3 and MC show similar target coverage betweenCCCS algorithm and MC.
Differences in theminimum, maximum andmeandoseof thePTV werelessthan±5% while dosesto critical structuresagreedwithin
±6% for all casesinvestigated.Discrepancies in the doseto very small structures havebeenobservedand due to volume effects
betweenthetwo systems.

Conclusion: Goodagreementexistsin thedosedistributions predictedby the CCCSalgorithmandMC method. TheCCCSalgorithm
canaccuratelypredictdoses to small lungtumors.


