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Purpose:

To obtain anaccurateassessmentof therelationshipbetweenperipheraldose and beam
modulation amongthree commercially availableIMRT delivery systems. Thesesystems
differ asa consequenceof collimator jaw behaviourduringIMRT field delivery, with the
Variansystemusingstaticjaw settingsencompassingthefluencefrom all segments, the
ElektaSynergyjawsconformingto individual segmentand theElektaSynergy-S
maintaininga maximumcollimated opening for all fields independentof MLC segment
shape.

Method and Materials:

Fieldswith variousdegreesof modulation werecreated usingPinnacle7.6Cto deliver a
uniform dosein phantom. Rotatedrectangularapertureswereusedto engagebothMLC
leafsandjawsin aperturedefinition. Fields were characterized by an intensity
modulation factor(IMF), definedas theratio of the IMRT MU to thatof anopenfield
delivering thesamedose. Multiple ionizationchamber measurementsweremade for
eachdeliverysystemoutsidethedeliveredfield in solid waterat 10cmdepth.

Results:

TheElektaSynergyaccelerator deliveredthelowest peripheral doses. TheVarian
producedintermediateperipheral doses andtheElektaSynergyS producedthelargest
peripheraldoses.For anIMF of 8, theperipheraldoses 6cm from thefield edgewere
1.8%,3.1%and8.2%for theElekta Synergy,Varian and Elekta SynergyS,respectively.

Conclusion:

Dif ferencesin peripheral doselevels weremeasured andcomparedamonga numberof
availabledeliverysystemsfor IMRT typetreatments. As with all radiationtreatments,
efforts shouldbemade to minimized thedoseto normal tissues. Theresults of this study
extendtheinformation available for balancingtreatmentbenefitsagainsttherisk of late
sideeffectsandsecondarycancerinduction, particularly whena choiceof delivery
platforms is availableto a center.


