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Purpose: Performance of an improved3D dosimetry systemconsisting of polymergel dosimetersanda next-generationoptical CT
scanner(OCT) is characterized. Following improvements arediscussed:increasedacquisition speed of the scanner;increaseduseful
dosimetervolumeachievedby reducing imagereconstruction artifactsthroughbackgroundsubtraction; efficient calibration procedure
usingsingle high-energy electronfield. The characteristicsof doseresponse(range,linearity, saturation)aredetermined.Feasibility
of high-resolution (<1mm) 3-D dosimetryis demonstratedunderstationaryand dynamicdeliveryconditions.Method and Materials:
Large-volume (2.2 L) polymer gel dosimeters(BANG®-3) with specially designed TomoBANGTM Virtual WaterTM phantomwere
used to recordcumulative, volumetric dosedistributions from single- andmulti-field deliveries. Calibrationproceduresusing photon
(6 MV) and electron(18 MeV) beamswere basedon using a depth-doserelationshipto correlate delivereddoseto the change in
optical density of thedosimeter. Theaccuracy of this approachwasverified by deliveringa conformal photonplanand comparingthe
dose distribution to that calculated by the treatmentplanning system. The feasibility of use for motion (4-D) dosimetry was
demonstratedby comparing dose distributions from staticanddynamicdeliveries(usinga motion phantom)with radiochromic film
measurements. Results: Both calibration proceduresyielded equivalentresults, with the electron-based method deemedpreferable
because of its higher efficiency. Dose distributions derived from optical density measurements show good agreementwith the
treatment planning system and radiographic fi lm measurements. The averagedistanceto agreementbetween the pairs of isodose
curvesis below 1 mm for stationaryas well asdynamic deliveries.Thecapability to visualizethree-dimensionaldosedistributionsis
also ill ustrated. Conclusion: In addition to its ability to provide high-resolution, reliable dosimetric information, the improved
gel/OCT dosimetry systemallows for 3D visualizationandanalysis of motion-induceddosimetric effects,which is uniqueto this type
of dosimeter.


