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Purpose:To investigate theeffect of beampenumbraandintensity variation on IMRT
dose distributions andto determine anoptimalbeampenumbrafor IMRT dose delivery.

Method and Materials: Differencesin accelerator/MLC geometrymayhavea
significanteffect on IMRT doseconformityanduniformity. Thebeampenumbrais
affectedby photonenergy, sourcesizeandthedistancefrom thecollimatorto thepatient.
In this work, we haveinvestigatedthebeampenumbraleffect on IMRT dosedistributions
basedon tenrealIMRT cases (6 prostate, 2 breast and 2 headandneck) originally
plannedwith theCorvusinverseplanningsystem. Monte-Carlo dose calculationswere
performedwith differentpenumbrasettings,which correspondto three accelerator
models,Siemen-Primus,Primart andVarian-21Ex. A varietyof beampenumbrasettings
wereconsidered,includingtheprimaryandextrafocal sourcesizeandthedistancefrom
theMLC to thepatient. Film measurementswereperformedto verify a penumbraeffect
modelandtheMonteCarlocalculations.

Results: Theresults showthatthedosefor 95%of thetarget volumeis not significantly
affectedby thedifferencein thebeampenumbra. Siemen-Primusand Primarthave
slightly largergeometrical beampenumbra andresultin slightly larger doses to nearby
critical structures. TheVarian-21ExhassmallerMLC leaves(5mm)andsmallerbeam
penumbrabut givesmore heterogeneoustargetdose distributions(hot andcold spots). A
beamoverlappingmodelis used to explain theseresults.

Conclusions:Smaller MLC leavesmayimprovedoseconformitybut introducemore
targetdoseheterogeneity. Thehot spotscanbepartiallyexplainedby theoverlappingof
MLC segmentswhile largerbeampenumbracan smear out theoverlappingeffect.An
optimal beampenumbracan lead to thebest targetdoseuniformity.


