AbstractlD:8315Title: Monte Carlo cdculations of dosedistributionin NSCLC patients
plannedfor stereotatic bodyradidion therapy

Purpose: To quantifytheaccuracyof dosedistributionsprodu@daccordingo the
stereotactibodyradidion therapy (SBRT) protocolBR25usng Monte Carlo (MC).

Method and Materials: ElevenNSCLC patientspreviouslytreagedwith conventioml
radiotheraypy, weresdected as suitablefor SBRT.For each paient three planswere
producedn EclipseTPS Plan 1 wasbasedon the BR25 protocol,i.e.,a conformalplan
with noinhomogeneitycorredions Plan2 hadinhomogeneitycorrectionsenablegbut
wasotherwseidential to plan 1 (asQA requiremat for the RTOG 0618protoco). Plan
3 desiqnedto meetplannng objectiveswith inhomogeneitycorrectionsenablal. Dose
distributionfrom MC simulationsfor plans2 and 3 werecomparedwith thosegeneated
in Eclipse for targetvolumesand normallung. Equivalentuniform dose(EUD) was
calculatedor PTV, and normd lung minusGTV. Vo wascalculatedfor nomd lung
minusGTV.

Resuls: Underdogsg of PTV was obseved in the MC simulatiors of Eclipseplans
While planning withoutinhomogenaty correctionsgavethe desired100%PTV covaage
with 95% of the presciption dose MC simulationshowed thattypicdly lessthan90% of
the PTV was actuallycovered with this dose. For arepresentativepdient, the PTV EUD
was60Gy asplanned61.4Gy if the sameplanwascalculded with inhomogeneity
enabledand 58.8Gy if MC calculationwasusel. This underdosingvas more
pronouncedor plansgenerated with inhomogeneity correctionenabled planned
EUD=60.85y, andMC EUD=586Gy.

Conclusions: CurrentSBRT protols requirethatno inhomogeneity correctiors areto
beapdied, whichis abeter choia than allowinginhomogeneitycorredions. However,
producingplanswith inhomogenreity correctionsfor QA purposesasrequiredin these
protocok, leadsto misrepresentativedosedistributionsbecauseof improperacmunting
for lack of backsater and lateral electronicequilibrium. MC-basddosecalalation
shouldbe recomnendeal asa QA tool for lung SBRT.



