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Purpose:To evaluatetheimpact of biologicaloptimizationimplementedin thenew
commercial IMRT treatment planningsystem(TPS)Monaco (CMS,St.Louis, MO) on
planqualityascomparedto a traditional TPSemployingdose-based optimization (XiO,
CMS,St. Louis,MO).
Method and Materials: Clinically usedIMRT treatment plansfor selectedheadand
neck,prostate,andbrain casesgeneratedusingXiO (version4.3.3) were comparedwith
correspondingplansgeneratedusingMonaco(version1.0.0). ThesameCT data,
contours, isocenter,number of beams(7-9),beamangles, andcalculation grid spacing (2
mm) asin theoriginal XiO planswereusedfor theMonacotreatment planning.
Biological costfunctionswere used with parametervalues suggestedin a Monaco
training manualasinitial guesses. Iterative adjustmentof isoconstraint valuesfollowed
by re-optimizationwas continued until approximately95%coverageof eachtarget
volumeby a prescriptiondosewasachieved. A MonteCarlo algorithm with 3% variance
wasusedfor final dosecalculation in Monaco. Dose calculationsin XiO wereperformed
usinga fastsuperpositionalgorithm.
Results: Monacoplans tendto result in smallervaluesof themean doseandgeneralized
equivalentuniform dose(gEUD) for OARs(15 out of 17 OARsin all planscombined)
andgreatermeandoses andgEUD for targets(4/5). Maximumdoses to normal
structuresaresometimes greaterin Monaco comparedto XiO (6/17)asa consequenceof
largerhot spotsin target volumes. Doseheterogeneitywasincreasedfor all but one
targetin Monacoplans.
Conclusion: Thebiologicall y basedMonaco TPShas thepotentialto generatesuperior
IMRT treatmentplanscomparedto thedose-basedXiO TPS,asjudgedby betteror
equivalenttargetcoverageaccompaniedby reductionin normaltissueexposure.
However,greater doseinhomogeneityin thetarget mustbeacceptedin mostcases.


