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Purpose: As a proton-therapy beampassesthroughthefield-limi ting aperture,someof theprotonsarescattered off theedges of the
collimator. The edge-scatteredprotons can degradethe dosedistribution in a patient or phantom. Objective of this work was to
quantify thedosimetric impact of edge-scatteredprotonsfor a varietyof clinical treatmentbeams.

Methods and Materials: The dosimetric impactwasassessedusing MonteCarlo simulationsof protonbeams from a contemporary
treatment facilit y. The properties of the proton beamswere varied, including the penetration range, width of the spread-out Bragg
peak, field size,andair-gap,i.e.the distancebetweenthecollimator andthephantom.

Results:Thesimulationsrevealed that thedosimetric impactof edge-scatteredprotonsincreasedstrongly with increasingrange(6%
to 20%), decreasedstrongly with increasing field size(2% to 20%), increasedmoderately with increasing air gap (2% to 6%), and
increasedweaklywith increasing SOBPwidth (< 4% change). In all casesexamined,theeffectswere largestat shallowdepths.
32 SOBPsand79 lateral profiles havebeencompared so far. In threecases,maximum dosedifferences (in high doseregions)were
found to be3.0% andone simulatedpenumbrawasfoundto differ by 2.1mm whencomparedto themeasurement.Diff erencesfor all
othercasesarebelowthe tolerancelevel.

Conclusion: We concludethatthedosedeposited by edge-scatteredprotonscandistortthedose proximal to thetargetwith varying
contributionsdueto protonrange,treatment-field size,collimator position and thickness,andwidth of theSOBP.Our findingsalso
suggestthataccuratepredictionsof dosepermonitor-unit calculationsmayrequiretakinginto accountthedosefrom protonsscattered
from theedgeof thepatient-specific collimator,particularly for fields of smalllateralsizeanddeepdepths.
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