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Purpose: To compareproton dosedistributionsgeneratedwith double-scatteringto uniform-scanningfor differentclinical sites
Method and Materials: The 'universalnozzle' developedby IBA incorporatesseveraldelivery modes.In double-scattering (DS)a
flatteningfilter scatters theprotonbeaminto a flat circularprofile. In uniform-scanning (US) two dipolemagnetsscanthebeaminto a
rectangularprofile. US covers larger volumesbothlaterally andin depth,andhasdosimetric characteristics thatare differentfrom US.
This study dealswith casesthat can betreatedwith eitherUS or DS.Eclipse(Varian)treatmentplanningis commissionedfor both
deliverymodes.Comparison of water-phantom calculationsto measurements validates thetreatment-planningalgorithm. We compare
thedosefor thefollowing sites:prostate(2 cases),head-and-neck(4 cases),cranio-spinal (3 cases).Dose-volume-histograms areused
to evaluatetarget coverageand doseto critical structures.
Results:TheUS in-air penumbra is typically smallerbecauseof lessscattering material in thebeam path. For a rangeof 15.0g/cm2,
modulationof 8.0g/cm2, and air gapof 12.0cm,the80%-20% penumbraat 11.0cmdepthis 4.4mmin USand6.9mmin DS. In
addition, theUSdistalfall -off is sharper becauseof reducedenergystraggling in thetreatmenthead.For a rangeof 5.0(28.0)cm in
water the 80%-20%fall-off is 2.7mm(5.5mm) in US,comparedto 4.0mm (6.0mm) in DS.For deepseatedtumors(prostate)the
sharperin-air dosedistributionin USis washedout by in-patient scatter,resulting in no significantbenefit.For targetsat shallow and
intermediatedepth, locatednextto a critical structure, thesharperfall-off in US allowsfor bettertargetcoverageandlessdoseto the
critical structure.
Conclusion: Thesharperlateral anddistal penumbrain uniform scanning arebeneficialwhenthetarget volumeabutsa critical
structure.For deep-seatedtumors this advantagediminishes.


