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Purpose: To evaluatea pre-releaseversion of a Monte Carlo planningsystem(PEREGRINE 1.6b,NOMOS, PA), which incorporates
the modeling of serialtomotherapy IMRT treatments with the binaryMultileaf Intensity Modulating Collimator (MIMiC). The intent
of validation was to investigate the accuracyof dosescalculated by a conventional finite size pencil beam/ Effective path length
(FSPB/EPL) algorithm for lung lesions treatedon thestereotactic bodyradiationtherapydose regime via serialtomotherapy.

Method and Materials: PEREGRINE,developedby LawrenceLivermoreNationalLaboratory andlicensedto NOMOSCorporation
for distribution uses the BEAMnrc MC code. Dosescalculatedby PEREGRINE werecomparedagainstmeasurementsin homogenous
andinhomogenenousmaterials carried out on a Varian 600Cwith a 6 MV beam.Phantomstudies(CIRS lung phantom)simulating
various sizedunit density lesionslocated centrally in the lung werealso carried out to explain some of the largedosediscrepancies
seenin thedosecalculationswith small lesions.

Results: PEREGRINEcalculations agreed to within 2% in water and up to 3% for measurements in inhomogeneousphantom
containing lung, boneandunit densitytissue. Inhomogeneousphantomstudiesrevealedthat dosimetric error seenin the lesion with
the FSPB/EPL increased as the lesion size decreased, up to 13.5 % in the center of a 1 cm lesion comparedto a less than 1%
prediction by PEREGRINE.

Conclusion: PEREGRINE1.6b (MC) providesanaccuratemethodof calculatingdoseto lung lesions. Thedose differencesobserved
betweenMC andFSPB/EPLis significantandshould beconsideredwhenreportingandprescribing doseto lung lesions.


