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Purpose: This studyaimsto obtain arealisic egimateof protonrangecalculationuncertaintiesesultingfrom the calibration curve of
CT-numberto proton stopping power converson, which deternines the accuray of proton dosedistribution prediction.Rangein
tisaue is determned by integration of proton stoppirg power along its path, and uncertaintes on the CT calibratian curve translae
directly into ambiguites on the range. Uncertaintes of calibraton curvesarisemainly from dependencef CT numter on the size of
imagel object.

Method and materials: Materals usedincludean electrondensty phanbm (CIRS)scannedn Brilli ance CT (Philips) and irradiated
on Protews235 proton therapysystem(IBA). Themodulr phantomcansimulatea head,a mediumanda largebodyandhousesinserts
madeoff 13 tissuesubgitutes.Hounsfield numberswere measurd for differentphantomconfigumatons Meanvalue and standard
deviation establshel for eachinset over al configurationswere usedto geneatethreecdibration curves. Inset materal stopping
powersweremeasurednd calculated.All curveswereappliedto patientdataandresultedo three proton rangedrom the skinto PTV
distaledee.

Results CT numberuncertaintieswere found to increasewith physcal densiy, from 3 CT numbersstandarddeviation for lung
(0.5g/cm3)to 140 for densebone (1.8g/cnB). Rangeuncertintiesfor different patients,treatmentsitesandfield orientatbns vary
from 1.5t0 2.4%or 1.6to 4.5mm.Modulation uncertainies, for everycasewereless thanlmmanddependean bonein the PTV.
Conclusion Rangeuncetainties due to CT numbervariability asa resut of beamhardeningartifactsare significantfor tumor local
contol aswell asspaing of neighbomng critical structures.Futurework includespatientsize specfic curvesthatwill reducetherange
uncetainty.



