
AbstractID: 8788Title: Impacts of dosedistributionvariationsin protontherapyaccordingto
gastro-intestinaltractair filling and breathing

Purpose: For upper abdominalcancers,the simulation CT represents a snapshot of the possible air
distribution and radiological thicknessof a patient, both of which impact proton dosedistribution. The
purposeof this dosimetric study is to analyzethe effect of gastro-intestinal tract air fillin g andbreathing
on the dosedelivered to a superior abdomentargetusing passive scattering protontherapy.

Method and Materials: We usedfree-breathingCT (FBCT) and 4D-CT data sets showing thesame3-cm
pancreatic tumor. Air distribution was reasonable. We reproduced a situation where proton beam
parameters would becalculatedon a normalbreathingpatientwith gas (no air override:O-FBCT), and we
analyzed the dosimetric impactsif air was replaced by stools (air override: O+FBCT) during treatments
andvice-versa.Targetcoveragefor 50.4CGE in 28 fractions anddoseto critical structureswere evaluated
for different air-filling and breathing-phase scenarios. Four-field plans including 3 incidencesgoing
through somegaswerecomparedto 2-posterior-field plans.

Results:For the 4-field plans, beamparametercalculations from the O+FBCT resulted in adequatetarget
coveragewhenthesamebeamparameterswere applied to theO-FBCT. Theconverse situationresulted in
the needfor an additional 1-cm SOBP width to achieve adequate coveragefor the antero-posteriorand
right-lateral beams.The 4-field plansprovided insufficient distal targetcoverageto accountfor planning
uncertaintiesin theexpiration phase, a problemavoidedwith the2-field plan.

Conclusion: Our choice of planning marginson O+FBCT for upper abdominalcancer protontherapy is
safe for targetcoverage, evenif air filling variations occur during treatments. Planning on an O-FBCT,
usinga passive scatteringtechnique, results in less conformal plans. The useof posteriorincidencesfor
upper abdominal cancersprevents uncertainties, especially in specific clinical situations like ileus or
breathingdisorders.


