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Purpose: To establisha measurementprotocolfor commissioning lung heterogeneity
correction usingthePinnacle3TM convolution/superpositionalgorithmbasedtreatment
planning system(TPS).

Method and Materials: A phantomwith lung density materialwas constructedto
investigatedifferences between dosecalculatedusing thePinnacle3TM TPSanddose
deliveredusinganElektaTM SynergyTM linearaccelerator. Thephantomset-up was4cm
solid waterthen4cmlung phantommaterial (Gammex),then eitherno bolus, 1cmbolus,
or 2cmbolus;then4cmsolid water. Pointdoses were calculatedby placingpoints of
interest (POIs) alongthebeam central axis at variousdepths. All dosedistributionswere
calculatedusingthePinnacle3TM adaptive convolve(AC) algorithm, for a 10x10cm2 AP
beam(6MV and/or15MV) @ 100SSDand200MU prescription. Ion chamberand/or
MOSFETmeasurementswere performedbetweenbolusslabsfor theboluscontaining
phantoms andPOIs were generated to obtain calculated dosefor eachdosimeterposition.
In addition,a MapCheck device wasplacedundereach phantomto measure2D dose
distributions for comparisonagainst thecalculated2D planardosemap.

Results: Agreementbetweencalculatedandmeasureddoseusingion chamberwas
within ±1% for 19/23measurementswith a maximum differenceof 3.23%. MOSFET
measurementsshowed goodagreement,asall measurementswerewithin 3%. Evaluation
of planardosedistributionwith theMapCheckyieldeda passrate ranging from 93.2%to
98.5%basedon 2% differenceand 2mmdistanceto agreement.

Conclusions:Pinnacle3TM TPSdosecalculationsusingtissueheterogeneityshowed
excellentagreementwith dosemeasuredin a heterogeneousphantomusing3 different
dosimeters. Themeasurement plan presentedrepresentsa simple, efficient,and accurate
meansfor commissioningheterogeneousdose calculationalgorithmsfor clinical use.


