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Purpose: To identify persistentcharacteristicsof IMRT, helical tomotherapyand IMPT acrosstherangeof potential applications.

Method and Materials: Thecomparison of optimized treatmentplansfrom different planning systemsis difficult becausetreatment
objective definitions and dosealgorithms differ. Here, the techniqueswere implementedin the same optimization algorithm and
Monte Carlo dosecomputation was available. Each of the techniquesmay offer benefitsfor certain casesand be lesssuitable for
others. Five casesof dif ferentclasseswereselectedincluding prostate, pediatric, lung andhead-and-neck.Theoptimization employs
biologically-basedobjectives and enforcesconstraintsfor normal tissue doses.For eachcase,the sameprescription and constraints
wereused.

Results: For the clinical doselevels of this study, no treatmentmodality producedsignificantly superior plans.IMPT sparedlarger
partsof theOAR. However, theEUD wasmostly similar to thatreachedby photontechniquesasit is mostly determinedby theextent
of the high dosevolume. Tomotherapy providedgenerallybetter target coverageand higher homogeneitycompared to fixed-beam
IMRT. However,thedif ference wasmainly causedby thetranslation of thefully modulatedfluenceinto staticMLC segments.OAR
irradiation wasequivalent for bothphotonmodalities,with highermeandosesfor thetomo.Thus,theadvantageof helical irradiation
wasmostly offset by the finer resolution of the MLC leaves(4 mm), oncesufficiently chosenbeamswere used.On the otherhand,
non-coplanarbeamsdid not providea clearbenefit.

Conclusion: All modalities wereoptimizedwith the sameplanningsystem,therebyeliminating differences causedby the TPS.The
differencesbetween modalities were rarely significant. The quality of the dosedistribution is governedby the particle type (mean
dose) andtheability to deliver theideal dose accurately (MLC leaf width, sequencing,numberof beams, scanning grid).


