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Purpose: This studyaimsto obtain a realistic estimateof protonrangecalculationuncertaintiesresultingfrom thecalibration curve of
CT-number to proton stopping power conversion, which determines the accuracy of proton dosedistribution prediction.Rangein
tissue is determined by integration of proton stopping power along its path, and uncertainties on the CT calibration curve translate
directly into ambiguities on therange. Uncertainties of calibration curvesarisemainly from dependenceof CT number on thesizeof
imaged object.
Method and materials: Materials usedincludeanelectrondensity phantom (CIRS)scannedon Brilli anceCT (Philips) and irradiated
on Proteus235proton therapysystem(IBA). Themodular phantomcansimulatea head,a mediumanda largebodyandhousesinserts
madeoff 13 tissuesubstitutes.Hounsfield numberswere measured for differentphantomconfigurations. Meanvalue and standard
deviation established for each insert over all configurationswereusedto generatethreecalibration curves. Insert material stopping
powersweremeasuredand calculated.Al l curveswereappliedto patientdataandresultedto three proton rangesfrom the skin to PTV
distaledge.
Results: CT numberuncertaintieswere found to increasewith physical density, from 3 CT numbersstandarddeviation for lung
(0.5g/cm3)to 140 for densebone (1.8g/cm3). Rangeuncertaintiesfor different patients,treatmentsitesand field orientations vary
from 1.5 to 2.4%or 1.6to 4.5mm.Modulation uncertainties,for everycasewereless than1mmanddependedon bonein thePTV.
Conclusion: Rangeuncertainties due to CT numbervariabilit y asa result of beamhardeningartifactsare significant for tumor local
control aswell assparing of neighboring critical structures.Futurework includespatientsize specific curvesthatwill reducetherange
uncertainty.


