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Purpose:
To investigatetheeffect of variations in thefield size,treatment depth, and treatmentdistanceon penumbraat leaf-endandleaf-side of two micro-leaf
collimators (µMLCs).

Methodand Materials:
Thepenumbracharacteristics of theElekta’s Synergy-S micro-leafbeammodulator with 4mmleavewidth andBrainLab’s NovalisµMLC with 3mm
leaf width at isocenterwere investigated.KodakEDR2fil m wasexposedto approximately 200cGyfor a varietyof build-up thicknesses(6MV photon
beam,depth=1.5,5, 10 and 15cm), field sizes(3cm2–10cm2), andtreatment distances (90, 100,105,110,and 115cmSSD)for bothsquareand
circular fields.Thepenumbra information wasexpressedas80%to 20%isodose distance.

Results:
Analysisof themeasured penumbra revealedthatBrainLab’sµMLC hadsmaller effective penumbra(2.3mm–3.9mmat leaf-side and2.4mm–4.4mm
at leaf-end) ascomparedto that of Synergy-S (3mm–6mmat leaf-sideand4.3mm–7.8mmat leaf-end)for square fields,at 100cmSAD. Theaverage
differenceof effective penumbras at leaf-sideandat leaf-endwasabout50%for the Synergy-S, while this differencewasabout6% for BrainLab’s
µMLC. However,theeffective penumbrasfor circularfields (3cm–9cmdiameter)were comparable; ranging4mm–7mmfor theSynergy-S µMLC
and 3mm–6mmfor theBrainLab’s system.

Discussionand Conclusions:
Both theBrainLab’s andtheElekta’sµMLCsproducecomparable effectivepenumbrasfor typical treatmentconditions. TheSynergy-S doesnot use
any adjustablejawsystem.In this study, theadjustablejaws of BrainLab’s µMLC werepositionedat least0.5cm behindtheleaf-endsto eliminate
their effecton penumbra.Thevariation of penumbraon leaf-endis signifi cantly smaller for theBrainLab’s µMLC. This differencecould bedueto
severalfactorssuch as x-ray targetto leaf distance,target’sshapeand size,or the exactleaf tip design; theseissuesare being investigated.


