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Purpose: To quantify thebackground absorbeddoseto theuninvolvedbrain asa functionof targetvolumefor varying isocenter
spacing and colli matorsizesusing Perfexion™.

Method and Materials: Multiple treatmentplans weregeneratedfor a seriesof sphericaltargets,usinga sphere-packingalgorithmto
automaticallydetermine theisocentercoordinates.Targetvolumesinvestigated rangedfrom 2.1cm3 (diameter=16mm) to 33.5cm3

(diameter=40mm), with isocenter spacing for eachvolume rangingbetween3.2mm and8 mm. Thedosewasdeterminedfor each
scenarioat fixed distancesfrom 3 cm to 7 cm from theedgeof thetargetvolume and expressed asa percentageof thedoseto the
target edge.Dosewascalculatedusing GammaPlan (v8.0) andmeasuredusing EBT Gafchromic film insertedin a plasticspherical
phantom (8 cm radius).

Results:No statistically signif icant diff erencein background dosewasfoundbetweenisocenterspacinglevels.Relativedoseat each
point from theedgeof thetargetincreasedwith increasingtargetvolume. Using only 4-mm collimatedisocenters, thebackground
doseat 7 cm from thetargetedgewas0.5% (23 isocenters)and4.6%(226isocenters)for 2.1cm3 and 33.5cm3 targets,respectively.
For a givenvolume size,backgrounddosewas higherwhenusing16-mm comparedto 4-mm collimatedisocenters.Using only 16-
mm collimatedisocenters, theaveragedoserate at 7 cm from thetargetedgewas2.3%(1 isocenter)and6.8%(9 isocenters)for 2.1
cm3 and 33.5cm3 targets, respectively.

Conclusion: Treating larger targetvolumes with Perfexion™ results in largerbackgrounddoseto uninvolvedbrain, irrespectiveof
what spacing is usedbetweenisocenters.The useof 4-mm collimated isocentersyields lower backgrounddoselevels than 16-mm
collimated isocenters for equivalenttargetvolumes.

Conflic t of Interest: Research sponsoredby ElektaInstrumentsAB


