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Purpose: To determinehowchangesin thecontent of air in thesmallbowel affectsdosedistributionsfor conformal, IMRT, and
protontherapyin thetreatmentof pancreatic cancer.

Materials and Methods: Treatmentplansweredevelopedfor six post-operativepancreaticcancerpatients usingconformal, IMRT,
andprotonscattered beamplanning. Planswerefirst calculated (using inhomogeneities) andnormalizedsothat95%of thevolume
receivedtheprescriptiondose. The air in thesmall bowelwasthencontouredandgiven a Hounsfieldunit of zero. The original plans
werethenrecalculated on theeditedCT set(againusinginhomogeneities)with identicalbeamline parameters andmonitor units.
This casecorrespondsto thesituation wherethepatient is plannedwith air in thesmall bowel but thentreatedwith no air. In the
secondcase, plansweregeneratedon theCT setswith all air givena HU of zeroandthenrecalculatedon theoriginal CT (containing
air). Changesin dose homogeneityand coveragewere comparedfor thetwo casesfor eachpatient.

Results: Whenplanswererecalculatedon theCT setwith no air, theprotonsplanssawa largedecreasein dosehomogeneitywhile
photonsplanschangedvery little. Dose coveragealsodecreasedmore for proton plansthanfor thephotonplans. Protonplanswere
lesssensitive in thecasewhereplanswere recalculatedon theCT set containing air but stil l hadworsecoverageandgenerallya
greater decreasein targethomogeneity thandid thephoton plans.

Conclusions: Protonplansare greatly sensitive to changesin the contentof air in thepatientwhentreatingpancreatic cancerwhile
photon plansareminimally affected. Changesin thecontentof air maycauseproton plansto under dosethetargetor overdose
normal tissue.


