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Method and Materials: Eclipse©’s electronMonteCarlo(eMC) (Varian,PaloAlto, CA)
engineis a fastimplementation of MonteCarlo(MC) methodfor radiotherapytreatment
planning with electronbeams.Several typesof phantoms, combining low andhigh
density heterogeneitiesranging from air throughlung to corticalbone, areused to
evaluateeMC by comparing its resultswith measurements andwith full MC simulations
usingDOSXYZnrc (NRC, Canada).Measurementswith physicalphantomsaredone
usingEBT Gafchromic© films, leadingto absolutedose. Thephantoms arereproduced
virtually in orderto excludetheeffect of theCTscan(HU - density conversioncurve,
noise,artifacts,…) in DOSXYZnrc andin Eclipse© for full MC andeMC calculations,
respectively.
Results: Absolutedoseprofiles obtainedvia thethreemethods(measurements, eMC and
MC) arecompared. As expected, MC simulationsagreebetter with measurements.The
threemethodsagreequitewell in general, within 5% evenin regionsof high dose
gradients, which is a great improvementcomparedover thepreviousalgorithms.
However,larger discrepancies(ashigh as10%)betweeneMC andmeasurementsare
foundunderthesmall heterogeneities, as was alreadyreportedby Ding et al (Phys.Med.
Biol. 51, 2781(2006)). Our differences aresmallerthoughprobablydueto thefact that
thattheyusesmallerheterogeneities which is harderto modeldueto scatter.This is still
underinvestigation.Theeffect of theuseof CT-defined phantomsinstead of thevirtual
phantoms is alsopartof this study.

Conclusion: Our preliminary resultsusing virtually designedphantomsshowthateMC
simulations give a goodagreementwith measurementswithin uncertainties. This studyis
veryencouraging andshowsthatit shouldnow be possibleto treattheelectron beams
with thesamekind of precisionasis alreadydonefor photonbeams.


