AbstractID: 7299 Title: Investigation of the impact of leaf design on the radiation leakage
through a multileaf collimator for use in proton radiotherapy

Purpose: To investigde the impad of leaf desgn on the radiaton leakagethrougha multileaf collimator (MLC) for usein proton
radiotheapy.

Method and Materials: Using the Geand toolkit, a simulation programwasdevelopedo studythe doseinadverently administered
to patiens undergoingprotonradotheragy asaresult of radiaton leakagethroughthe closedleavesof aMLC. In themodel,the MLC
compiised two opposng banks of tunggen-alloy leaves arangedperpericulary to the beamaxis. Eachleaf wascomposedrom a
cubdd ba®, togeher with a step along the bean direction—in order to cover the ggps that would otherwise exist between
neighbas—in both of the sidesthat abutleavesin the sanme bank,andin the endthat facesthe opposingbank A simplified beam
noz4e wasmodeledto provide a uniform fluence of protonsover the upstram faceof the MLC. Energy depodts wererecordedin a
voxdized wate phantomadjoining the downgreamfaceof the MLC. The radiationleakayewasassessedsa function of gapand step
sizeg led materialandbean properties

Results:Fora5 x 5 cn? field of 230MeV protansincidenton the MLC in the absencef interleafgaps,the meandos depositedn a
40 x 40 x 40 cn*water phantomis 0.66% of thatwhenthefield impingesdirectly on the phanbm (“intralea leakage”). With realistic
gapsof width 0.125mm, this increa®s by a further 0.38 % if no stepsare added reducibleto 0.04 % with stepsof size 0.2 mm
(“interled leakage). Theinterledf leakagedosedistribution correlateshighly with leaf design.

Conclusion: Interled leakagethrough a praton MLC canbe effectively removedby incomporatingstepsinto the leaf design.Intraleaf
leakagecanbe minimizedby appopriate choiceof leaf material.



