
AbstractID: 6946 Title: Feasability of a Treatment Nozzle without a Range Modulator
Wheel using the Passive Scattering Technique

Purpose: The purposeof this work was to study the feasibili ty of producinga spread out Bragg peak (SOBP) without a range
modulationwheel(RMW) using thepassive scattering beamdelivery technique.

Method and Materi als: MonteCarlo simulationsof a passive scatteringtreatmentnozzlewere performedusing theMCNPX Monte
Carlo code. The model wasdevelopedusing manufacturerdesign data andcalculationswerevalidatedagainstmeasurements.In
this work, the RMW was replaced with a fixed thickness,non-rotating scatterer(RMW-free configuration). For the RMW-free
method, SOBPsareproducedby changing the relevantinitial energyinjected into the nozzleandweighting eachindividual energy
Bragg peakby an original energy-dependentweighting factor. The depthandcross-field dose profiles in water werecalculatedfor
incident beam energiesfrom 100-250 MeV. The RMW-free SOBP results were successfully comparedto both simulated and
measureddata.

Results: SOBPsand cross-field doseprofiles calculated with the RMW-free techniquewerefoundto be analogousto calculations
and measurementsfrom the standard treatment nozzle, with RMW-free to standard-RMW ratios of approximatelyunity for all
calculatedprofiles. In addition, calculationsshowedthat RMW-free method produceda doserate increasein water and also a
reduction in thein-air secondary neutronfluenceat isocenter.

Conclusion: Our results indicatethatSOBPsof variouswidthscan beproducedwithout anRMW usingonly a thin fixed scatterer in
its place.Comparable depth dosecurvesandcross-field profileswerecalculatedwith theRMW-freemethodusinga newly developed
energy-dependentweighting function basedon the rangeof protonsin water. Basedon this preliminary evaluation,we believe that
this methodcouldresult in an increasein the treatmentdoserate andalsoa significantreductionin secondaryneutron exposuresto the
patient.


