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Purpose:Recently, theinverseplanning planningsystemMonaco(CMS Inc) version1.0.0wasinstalledin ourdepartment. TheMonacosystem
incorporatesa two-stage IMRT optimization procedureanda versionof theXVMC MonteCarlo dosecalculation algorithm. In thefirststagethe
fluencedistribution of theIMRT beamsareoptimized using hard ('biological') constraintsfor theorgansat risk. In thesecondstage, thebeamsare
segmentedandtheir weights optimizedwhile still satisfy thehardconstraints. In thisstudywe investigatedthedosimetric accuracy of theXVMC
doseengineimplementedin MONACO. Method and Materials: For anELEKTA(r) linac (6, 10 and18 MV) depthdosecurves,doseprofiles and
outputfactorsweremeasuredin a waterphantomusing source-to-surfacedistances(SSD)between 80 and100cm.Symmetric fields ranging from
2x2 to 30x30cm and off-axisfields of 2x2 3x3 cm and2x10cm wereused.In addition, GAFCHROMIC(r) film measurementswere performedin
anthropomorphic phantomsto validate thedoseaccuracyin inhomogeneousmedia. Furthermore,thedosimetric accuracyof IMRT fields for prostate
and head-and-neckcancertreatmentswasevaluated.All fieldsweresimulatedin Monaco usinga grid sizeof 2 mm and variancesof 0.5and1%.
Results: Theagreementbetweenmeasuredandcalculateddosedistributionswasgenerally within 2%.Only in thebuild-up region largerdose
differenceswereobserved,especially for thehighestphoton energy. No impactof theSSDon thedoseaccuracywas observed. Calculationtimesfor
a 10x10cm field and a 0.5or 1% variancewere75 and 23 minutes,respectively.Conclusion:A very goodagreementwasobservedbetweenMonaco
MonteCarlodosecalculationsand measurements,allowing clinical introduction.


