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Purpose: For passivelyscattered proton beamdelivery, day-to-day fluctuationsin beamsizeextractedfrom the proton accelerator
andchangesto theorientationof anelliptical beamprofile maycausevariationsin thedelivereddose. Thepurposeof this study was
to determine the magnitude of the variationsin the dose delivereddueto changesin sizeand orientation of thebeamthat is injected
into the treatment nozzle.

Method and Materi als: A model of a clinical passive scatteringtreatment nozzle wasdevelopedusing the MCNPX Monte Carlo
code. This model wasbasedon original manufacturerdesign documents.MonteCarlocalculationswereusedto studychangesof the
beam’s in-air energydistribution and spatial fluenceprofiles at isocenter,as well as, the central axis depth doseprofiles in water
resulting from changesin the incidentbeamsizeandorientation.

Results: No significant changesin centralaxis dose,the in-air lateral fluenceprofile, or the energy distribution at isocenter were
observed dueto changesin the orientation of the elliptical incidentbeamresulting from rotation of the treatment gantry. However,
our results indicated that theenergyprofile of thebeamhardenswith increasingbeamsize. Also, for largeincreasesin beamsize,a
decrease in the90%proximal to 90% distalwidth of theSOBPwasobserved.

Conclusions: Our findings indicatethat the dosedistribution is not sensitive to changesin the sizeand orientation of an incident
elliptical proton beamthat results from eitherrotationof the gantryor small day-to-day fluctuationsof the beamsize. However,for
largeincreases (outside of clinical treatmentlimits) of the incident beamprofile, thewidth of thedeliveredSOBPdecreases.


