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Purpose:To evaluatetheperformanceof a fastoptical CT scanneranddiscussmethods
for improvingscanningspeedin 3D gel dosimetry.

Method and Materials: Theperformanceof a fastoptical laserCT scannerfor 3D gel
dosimetry (OCTOPUS-10X, MGSResearch,Madison,CT) is evaluated. This scanner
usesthreesteppermotors to guide a singlelaserbeamto movein threedimensions
relative to thegel to bescanned.Fresnel lenseswereusedto generateparallel- or fan-
beamgeometry insidethescanningtank. Non-uniform averagingwas appliedto the
parallel-beamdatato compensatefor thenon-uniform linear speedof thelaser beam
refractedby thefirst Fresenellens.Imagereconstructionwasdoneusing filteredback-
projection functions“iradon” and “ifanbeam” built in Matlab.Thegeometric accuracy of
thescannerin two fast-scanningmodes was testedusingtestobjects. Dosimetric
accuracyof thescanner in conjunction with BANG polymergel dosimeter wastestedby
comparingdosedistributionsfrom thegel dosimeters with thosefrom Eclipsetreatment
planning systemandfilm dosimetry for severalstaticand dynamic treatmentplans.

Results: Thescanner can acquirea singlesliceimageof 100pixelsx100pixelsfrom an
irradiatedgel in 30 seconds.This is about 20 timesfaster thanthepreviousmodelof
optical CT scannerbasedon translational-rotationalmotion.Thereconstructedimagesof
testobjectsshowthegeometric accuracyof thescanner is at sub-pixel level.The
reconstructeddosedistributionsfrom thetwo differentscanningmodesagreewell
betweenthemselvesandare alsoin goodagreementwith theplanningsystem and film
dosimetry.

Conclusion: OpticalCT scannerbased on a singlelaser beamandrotationalmotion of 3
steppermotorscanreproduce complete 3D dosedistributionsfrom regularexternalbeam
treatmentplansin a matter of half anhour.


