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Purpose: to assessthe ability of patient-specific IMRT QA procedureusing planar dose
comparison in detecting MLC positioningerrors.

Method and Materials: Eight IMRT plans (total of 53 fields) previously used for patient
treatmentwith 6 MV photonbeamsfrom Varian Trilogy were randomlyselected.Treatment
plans weregeneratedwith a commercial planningsystem (Pinnacle3). Randomerrors (±2 mm)
andsystematic errors(±1 mm and±2 mm) of MLC positioningwereintroducedinto eachplan.
Planardosedistribution, calculated for each field with and without MLC positioning errors,
was compared to measured dose distribution using a 2-dimensional diode array
(MapCHECKTM). The agreementwas analyzedusing absoluteDTA comparisonas well as
γ analysiswith 2%/2mmand 3%/3mmcriteria. Thedecreasein averagepassingrateswasused
to assessthesensitivity of patient-specificIMRT QA procedureto MLC positioningerrors.

Results: Decrease in average passing rates with absolute DTA comparisonand γ analysis
showed similar trendswith the introductionof MLC positioningerrors.With 3%/3mm, only
slight decrease(~2%) wasobserved with randomerrors and±1 mm systematicerrors. Though
~7% drop wasnoticed with ±2 mm systematicerrors,the average passing rates wereall above
the error detection threshold (90%). When using 2%/2mm, average passing rates with
systematicerrorsdroppedbelowthethreshold, with ~5%and~15%decreasefor ±1 mm and±2
mm errors respectively.The average passing rates with randomerrors were still above the
threshold.

Conclusion: Our studyindicatesthat IMRT QA procedureusing either DTA criteria or γ index
is not sensitiveto MLC positioningerrors up to 2 mm when using 3%/3mmcriteria. When
using 2%/2mm, only systematic errors of ±2 mm couldbedetected.Patient-specificIMRT QA
shouldbecombinedwith a periodic MLC positioning checkin order to guaranteetheaccuracy
of IMRT delivery.


