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Purpose: To evaluateleakageradiation through treatmentheadof ElektaSynergy-S 
linearaccelerator, which hasa new“beammodulator”MLC design.

Method and Materials: As part of theacceptancetest of a newly installed Elekta
Synergy-S,KodakXV films wereused to encompass theentiretreatmentheadto locate
potential radiationhot spots.After evaluating film results, anion chamber(with
appropriatebuildupcaps) was usedto measuretheleakage radiationfor 6MV and15MV
x-raybeams with MLC leavesfully closed.Thechamberwas placedin a plane
perpendicular to thebeam axis and which contained themachineisocenter,at distances
rangingfrom 13-100cm away from themachineisocenter in threedirections(inline,
crossline anddiagonal). A 4.5cm leadblock placedon theblocking traywas usedto
evaluatethescatteredradiationcontributionfrom closedMLC leaves to ion chamber
measurements at selectedlocations nearthesecondarycollimatoredges.

Results: Leakageradiationwasgreater than0.1%of thedoseat isocenter for theoriginal
beammodulatortreatmentheaddesign.A BeamModulatorHeadShieldingKit was
installedandmeasurementsrepeated. Leakage radiationwasonly slightly reduced.A
secondversionof BeamModulatorHeadShieldingKit wasinstalled, and subsequent
measurementsshowed thathead leakage radiationwasfinall y reducedbelow0.1%.
Contributions to ion chamberreadings from scatteredradiation generatedfrom closed
MLC leavescanbeashigh as 60% at closeproximity to thesecondarycollimator edge.

Conclusions: Thoroughmeasurementof headleakageis necessaryduringacceptance
testing of a LINAC machine, especially for newtypemachines suchas theSynergy-S, to
ensurepatientandstaff safety. It is recommendedleakageradiation measurementsbe
madeby blockingthescattered radiation contributionfrom theclosedMLC leaves.


