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Purpose:To quantifytheaccuracyof dosedistributionsproducedaccordingto the
stereotacticbodyradiation therapy (SBRT) protocolBR25using MonteCarlo(MC).

Method and Materials: ElevenNSCLCpatientspreviouslytreatedwith conventional
radiotherapy, wereselected as suitablefor SBRT.For each patient three planswere
producedin EclipseTPS. Plan 1 wasbasedon theBR25 protocol,i.e.,a conformalplan
with no inhomogeneitycorrections. Plan2 hadinhomogeneitycorrectionsenabled, but
wasotherwiseidentical to plan 1 (asQA requirement for theRTOG 0618protocol). Plan
3 designedto meetplanning objectiveswith inhomogeneitycorrectionsenabled. Dose
distribution from MC simulationsfor plans2 and 3 werecomparedwith thosegenerated
in Eclipse for targetvolumesand normallung. Equivalentuniform dose(EUD) was
calculatedfor PTV, and normal lung minusGTV. V20 wascalculatedfor normal lung
minusGTV.

Results: Underdosing of PTV was observed in theMC simulations of Eclipseplans.
While planning without inhomogeneity correctionsgavethedesired100%PTV coverage
with 95%of theprescription dose, MC simulationshowed thattypically lessthan90%of
thePTV was actuallycovered with this dose.For a representativepatient, the PTV EUD
was60Gy asplanned,61.4Gy if the sameplanwascalculated with inhomogeneity
enabled,and 58.8Gy if MC calculationwasused. This underdosingwas more
pronouncedfor plansgenerated with inhomogeneity correctionenabled: planned
EUD=60.8Gy, andMC EUD=58.6Gy.

Conclusions:CurrentSBRT protocols requirethatno inhomogeneity corrections areto
beapplied, which is a better choice than allowing inhomogeneitycorrections.However,
producingplanswith inhomogeneity correctionsfor QA purposes,asrequiredin these
protocols, leadsto misrepresentativedosedistributionsbecauseof improperaccounting
for lack of backscatter and lateral electronicequilibrium. MC-baseddosecalculation
shouldbe recommended asa QA tool for lung SBRT.


