AbstractlD:8405Title: Effed of CT cdibration phantomsizeontherangein Proton
Radation Therapy

Purpose: The rangeof a protonbeam in the paient is estimatedusingthe relaionship
betweenCT numbers(HU) andrelative linear stoppingpowers (RLSP). The purposeof
this study is to asessthe range uncertantiesintrodued by the size of the phantomused
for deermining the cdibration curve.

Methods and Materials: CT scanswere performedon tissueequivalent insertsplacedat

the centerof two phantomsof different sizesrepresentindgiumanhead and body with a

GE Lightspeedl6-slice CT sanner. The HU to RLSP calibrationcurve was established
for eachphantombased on a stachiometriccalibrationtechnique For eachplanningCT

image data set, two plans were generatedusing head and body calibration curves,

respectivdy. Therangedifferencebeweentwo correpondingfields wasevaluatedusing

distane-to-agreemat (DTA) along the bean direction in a homogenousvate phantom

in water equivalentthickness(WET). The DTAs were calailatedwith a thresholdof

percent dos difference of 3%. Plans for four prodate and four lung patients were

investigate

Resuls: The measuredCT numberfor the sameinsat placedin two phantomsof
different sizes could differ up to 200 HU for the bone equivalent materials. The
maxmum dose difference beween two proton plans generatedwith heal and body
calibration curvescould be up to 33%. The differencein DTA was upto 2.4 mm WET
for prostatepatientsand 5.4 mm WET for lung patients

Conclusion: Thecalibraion phantomsizecould contributeup to 5.4mmWET range
unceraintiesfor thelung patientsin our study Thecurrentpracticeis to useaverage
calibration curveto minimizetheuncertainty. Advancedmagng techniqies suchas
dualenegy CT scanscould beutilized to reducethe uncertanty in CT numbers Other
factors thatintroducerangeuncerainty in protontherapywill beinvegigatedin future



