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Purpose: To develop and implementanefficient QA routine capable of
verifying multi-leaf collimator position accuracyusing a commercial EPID
and vendorsupplied portaldosimetrysoftware. With proper
implementation,this routinewill providea rapid techniquefor detecting
minor leafpositionmisalignmentswhich could result in significant deviation
fromplanneddosedistributionsfor DynamicdeliveredIMRT.

Methodand Materials: A commondynamic MLC leaf position verification
test,thePicketFence,wasutilized. This testconsists of a seriesof five
continuous1.0 mm strips,with a separationof 2.0cm betweenstrips,
delivered in dynamicmode. Testingwasperformedon a VarianEPID
aS500(0.78mmpixel resolution)at 100cm SSD. A baseline integrated
image of the picket fenceMLC file wascaptured. A secondpicketfence
MLC file, with intentionalsingleleaf discrepanciesof ±0.2, ±0.3, and ±0.5
mm, wasalsoimaged. Integrated EPID imageswerefirst visually inspected
for deviations in absolute leaf position andthenanalyzedwith theVarian
portal dosimetrysoftware. Within thesoftware,a profile wastakento
determinepeak intensity betweenstrips,which should have a 2.0cm
separation. Additionally, theprofile tool wasusedto determinepeak
intensity changesalongthelengthof the1.0mmstrips. Thesepeak intensity
changesalongthestripscanbecorrelatedto leaf positioningerrors.

Results: All singleleafdeviationsgreater than±0.3mm were visually
recognizedand profile analysisconfirmsthat leaf errors of this magnitude
produceapproximatelya 10%changein peakintensity along the1.0mm
strips. Profile analysisdid not detectthe±0.2mm error.

Conclusion: As notedin relevantliterature, leaf positionaccuracy is of
paramount importancefor dynamic MLC IMRT delivery. Once a baseline
image is validated, thesetestscanbeconducteddaily and evaluatedin a
matterof minutes.


