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Purpose: To examinepotential treatmentplanning advantagesof protonscatteredbeam andintensity
modulatedprotontherapy over IMRT for pancreas tumors.

Methods and Mater ials: Five patientswith pancreatic tumorswere selected. Treatmentplansfor the
conedownphaseof the treatment were developedusing three different modalities: IMRT, proton
scattered beam,and intensity modulated proton therapy(IMPT). The motion of the pancreaswas
compensatedfor by usingmargins equalto thoseused in IMRT planning. A doseof 1440 cGy in 8
fractionswasprescribed to thetarget. TheIMRT plan consisted of 5 coplanarfields and wasdeveloped
using the Eclipse treatment planning system. The single field proton scattered beam plan was
computed usingthe Eclipsesystemwith an IBA protonnozzle, an apertureblock, and a compensator.
The IMPT plan wascalculated through the use of an in-house method utilizing GEANT4, a validated
Monte Carlo method. The IMPT procedureuses a step and shoot “spot scanning” method with
Gaussian beamswith an initial width of 8 mm FWHM. Planoptimization for the scanningtreatment
was performed using the Cimmino algorithm, a feasibility method that utilizes upperand lower dose
constraints. Dose distributions, dose volume histograms, and dosestatisticswere calculatedand
comparedfor thethreemodalities.

Results: All plansprovided similar coverage of the target. The protonscattered beamplan exhibited
better dosehomogeneity than the IMRT plan, while the IMPT plan producednoticeablehot spots. 
Thesehot spots are a result of the spacingof the Bragg peaks and are avoidable. Both the proton
scattered beamand the IMPT plan provided significant sparing of all organsat risk compared to the
IMRT plan.

Conclusions: Proton therapy in the forms of both scattered beamand IMPT offers organ sparing
advantagesoverIMRT in thetreatment of pancreatic tumors.


