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Purpose: This studyis to verify IMRT QA MapCheckmeasurementusingMonteCarlo simulations.

Method and Materi als: MapCheck (SunNuclear)contains445silicondiodedetectors arrangedin a 22×22-
cm2 area, of which 221 are located in the 10×10 cm2 center.The diodespacing is 7.07 mm in the central
portion and 14.14 outside of this area. The 2-cm water equivalent build-up is inherentin the deviceand
additional 3-cm build-up is used for IMRT QA plan delivery at an SAD of 100 cm. The EGS4/MCSIM
Monte Carlopackagewas usedin this study. TheMLC leaf sequencefiles for theIMRT planswereusedfor
theMonteCarlosimulation.

Results:Tenprostateandhead-and-neckIMRT QA plansweregeneratedon the Eclipsetreatmentplanning
systemand deliveredon Varian machines.The average field size for the prostateplanswas 9x6 cm2, and
14.5×16.7cm2 for the head-and-neckcases.For the prostateplans, the averagedose at the referencepoint
was94.3cGy by Mapcheck and92.9cGy by Monte Carlo. Thedifferencewas1.5%. For the head-and-neck
plans, MapCheckmeasured 70.0 cGy while MonteCarlopredicted69.5cGy (a 0.7 % difference).Thedose
errors given by MapCheck and Monte Carlo were also compared. In the caseof the prostateIMRT,
MapCheck gavea doseerror of 1.0 %, while MonteCarloshowed0.5 %. In thecaseof head-and-neck,the
0.5 % of doseerrorby MapCheckwascloseto that(0.8%) by MonteCarlo.

Conclusions: MapCheckcan perform accurate dose measurementfor IMRT QA. Considering thelimitations
of the detectorsanddesignsuchas low spatialresolution, however,theMonteCarlo simulationcanbeused
to verify MapChecksystematically and helpimproveits functionsin futuredesign.


