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TherapyBeamsProdued Usingthe PassiveScatteringMethod

Purpose: As a protontherapy beampasseshroughthe field-limiting aperture someof the protonsarescatered off the edges of the
collimator. The edgescatteredprotons can degradethe dosedistribution in a patent or phanbm. Objective of this work was to
quartify thedosimetric impeact of edge-scateredprotonsfor a varietyof clinical treatmenteams

Methods and Materials: The dosmetiic impactwasassessedsing Monte Cailo simulationsof protonbeans from a contemporary
treatmat facility. The propeties of the proton beamswere varied, including the penetation range width of the spreadout Bragg
peak, field size,andair-gap,i.e.the distancebetweenthe collimator andthe phantom.

Results: The simulationsreveded that the dosimetic impactof edge-scateredprotonsincreasedstrongly with increasingange(6%
to 20%), decreasedtrongly with increasng field size (2% to 20%), increasednoderately with increasng air gap (2% to 6%), and
increasedweaklywith increasing SOBPwidth (< 4% changg. In all casesxaminedthe effectswere largestat shallowdepths.

32 SOBPsand 79 lateral profiles havebeencompare sofar. In threecasesmaximum dosedifferencs (in high doseregions)were
found to be 3.0% andone simuladed penumbravasfoundto differ by 2.1 mm whencomparedo the measuremenDiff erencesfor al
othercasesarebelowthe tolerancelevel.

Conclusion: We concludethatthedosedepogted by edgescatteregrotonscandistortthe dose proximal to thetargetwith varying
contibutionsdueto protonrange,treatmentfield size, collimator position and thicknessandwidth of the SOBP.Our findingsalso
suggestthataccurag predictionsof dosepermonitor-unit calculations mayrequiretakinginto accounthe dosefrom protonsscatered
from the edgeof the patient-specific collimator,paricularly for fields of smalllateralsizeanddeepdepths.
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