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Purpose: To presentanoverview of commissioninga novelintegratedminiMLC linearacceleratorsystem,includingthecomplete
stepsin final clinical implementation. Specialprecautions dueto thecollimator designareidentified.Referencedatasetsfor electrons
are included.

Method and Materials: Elekta BeamModulatorhas40 pairsof 4mmleaves.There are no movablebackupdiaphragmsandthefield
is defined only by theopenleaves. Smaller field sizesandmorepreciseleaf positioning(<1mm)are specified.

Thefilm scanningsystemwas verif ied to within 0.2mm accuracy.Microchambers wereusedfor in-waterscanning. Brassand
graphiteminiphantomswereconstructedfor head-scatter factormeasurementsof fields from 0.8cmx0.8cmto 16cmx16cm. A
completesetof scanandpoint measurementdatawascollectedfor photonsandelectrons.

Beamsweremodeledin XIO andPrecisePlanandanindependentcalculationprogram(RADCALC). Before actualclinical
implementation, periodic QA baselineswereestablished, and sitespecific IMRT plans andQA measurements wereperformedon
phantoms.

Resultsand Conclusion: An extensive andcomprehensiveprogramwasemployedin commissioning.Beamdatacollectionand
calibration wereinternally verified by at leasttwo independent measurementsandcheckedagainst standarddatasets.Treatment
planning systemmodeling followedthe guidelinesof TG53.Whencompromises hadto bemade, thebest fi ts werechosen for
situationsmimicking IMRT segments(4cmx4cmand4.8cmx4.8cm).

QA measurementsof 3D conformalplansandIMRT plansachievedthefollowing agreementstatistics: 3mm DTA, 3% difference,
produced passrate of 97.8%average(2.6%STD). Dosepoint measurements with chambersagreedto planvalueswithin 3.6%. After
comparisonsbetween3D dose, independentmonitor unit(MU) andmanualcalculations;RadcalcandXIO independentMU
calculationprogramswere deemedunusable(thediscrepancyreaching5.4%),dueto incorrectmodelingof head-scatterfactorsfor
this collimator.

Additionally, measuredelectron conefactorsvariedup to 13% from standardElekta linacs.


