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Purpose: Practicaltools for comprehensive three-dimensional (3D) dosimetry are urgently needed.Here we evaluatea novel, in-
house,second-generationoptical-computedtomography(optical-CT) scanner for 3D-dosimetry in PRESAGETM dosimeters. Primary
advantagesoverlaser-based, first-generation scannersincludemuchfaster scanningtimesandpotential for high resolution.

Methods: The optical-CT scannerperformancewas evaluatedby comparing dose readout with that from the ‘gold-standard’fi rst-
generation(MGS) scannerfor threeirradiationschemesof progressive complexity(a single rectangular-beam,a 3D-conformalandan
IMRT treatment).The scanner incorporatesa red-filt ered (633nm) uniform area-backlight, but is distinguishedby incorporation of a
customizedtertiary telecentriclens-system,which enables imageformation with parallel light-ray geometry. 2D projectionimages
wereacquiredon a CCD camera of an irradiated PRESAGETM cylinder (5 cm diameter).Multiple 2D projectionsover a 360O-scan
were usedto reconstructa 3D mapof attenuationcoefficients.

Results: A completeset of high-resolution (1392x1040pixels, 50µm) projection imageswas acquiredin ~5 minutes with the new
(CCD) scanner.This represents an improvement in speedof >2 ordersof magnitude and potential for high-resolution dosimetry
comparedto the first-generationMGS scanner. The speedadvantagefor CCD-scannerarisesbecause,unlike the MGS scanner, an
entire 2D-projection is acquiredin a singleacquisition. Line profilesshowedthat3D dosereadoutfrom theCCD scannerwasin good
agreement with independent readoutfrom theMGS scanner aswell asthe calculatedtreatmentplan for all threeirradiationschemes.
Gammacomparison indicatedagreement with MGS readoutwithin 4% dose-differenceand4mm distance-to-agreement.While the
signal-to-noiseratio for MGS scanner is betterby a factorof 3, theattributesof fasterspeedandhigherresolution arehighly desirable
for practical 3D-dosimetry.

Conclusion: This work demonstratesthe feasibilit y of accurate 3D dosimetry with the new optical-CT scannerusedin combination
with radiochromic (non-scattering) dosimeters.


