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Purpose: To assesstheaccuracyof protonbeam dosecalculation in Eclipsetreatmentplanningsystem(TPS) in thepresenceof Titanium
rods in thepathof thebeam.
Materials and methods: All measurements and computations were performed for a phantomconsisting of slabsof acrylic with known
water equivalentthickness (WET). Oneof the slabssupportedtwo cylindrical rodsof Titanium,similar to theonesusedin spinecages,each
of 5 cm in lengthand0.5 cm in diameter. A treatmentplan wasthencreated using the CT scanof the phantomincluding the rods.EBT
fil mswereplacedat variousdepthsin thephantomandwereirradiatedwith theproton beamusedin theplanning.Specifically, a 225MeV
proton beam impinging the phantom surfacewasmodulatedto achievea 16 cm wide spreadout Braggpeak(SOBP)inside the phantom.
Percentagedepth-dose(PDD) andprofiles from Eclipseplanandfi lm dosimetryat differentdepthsin thephantomwerecompared.
Results:ThePDD at depthsbelow theTitanium rodsfrom fi lm dosimetryandEclipseTPS agreewithin 3% insidethewidth of theSOBP.
A more significant difference(5% to 20%) is seenat depthsbeyond the distal 90% doseregion with high dosegradients,and can be
attributed to the uncertainties in the determination of WET of the phantommaterials from CT numbers.Lateral profiles, both in the
transversaland longitudinal directions along the Titanium rods, from Eclipseand film dosimetryagreereasonablywell with each other
including in theregionsclose to theTitanium-acrylic interface.
Conclusion: EclipseTPSdosecalculationin the presenceof Titaniumimplantsis foundto bemoderatelyaccurate, within theexperimental
uncertainties. Thedifferencesare explainable by thelimitationof theanalytical pencilbeam modelfor proton dosecalculations.


