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Purpose: To evaluatethe commercial CMS MonacoIMRT treatmentplanning system which employs a Monte Carlo (MC) based
dose calculation engine, biological motivated cost functions, multi-criteria optimization, and an efficient sequencing algorithm.
Method and Materials: For a headand neck, a liver,a prostateanda rectal cancerpatient, step-and-shootIMRT planswere designed
usingMonaco. Theplans werecompared to onesgenerated by the establishedCMS XiO treatment planningsystem. The planswere
optimized to achievethe sameclinical objectives concerningdoseto the tumor andto the relevantorgans-at-risk. However,whereas
the XiO planswereformulated using DVH andminimum/maximum doseconstraints, the Monacoplansutilized the biological cost
functions offered by the system.DVHs, EUD, mean- andmaximum-doseswerecompared,aswell asthe numberof beam segments
and MUs. Finally the plans were delivered on a MapCheck device to verify the agreementbetweenthe MC calculated dose
distributionsandmeasurements to belessthan3% and3 mm. Results:Plansoptimizedwith Monacoachievedat leastsimilar andin
somecases superior dosedistributions.The multi -criteria optimization tools and the sensitivity analysishelpedto reducethe time
neededto optimizethe plan. TheMonacoplansresultedin fewersegmentsandlower number of MUs andtherefore reduceddelivery
time. All calculateddose distributions passed the dose verification with the MapCheck device. Conclusion: The commercially
available Monaco system produces clinical relevant plans, which are dosimetrically equivalent or superior to plans from the
conventional XiO system,feature shorter delivery times, and can easily be verified with normal QA procedures using MapCheck.
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