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Purpose: To compare3D dose distributionscalculatedusing thePinnacle3 (Philips MedicalSystems)planningsystem andmeasured
with a MapcheckTM diodearray with those obtainedby independentsets of ferrousxylenol orange (FX) gels scannedoptically.

Methods: A beamfor a clinical IMRT planwith a small planning targetvolume(PTV) wasrecalculatedusing Pinnacle3 (1x1x3 mm
voxels) for delivery to a uniform flat water phantom with the linac (Varian Clinac 2100EX)gantry stationary at 0°. The beamwas
delivered to MapcheckTM (SunNuclearCorporation) with a sequenceof overlayingplastic sheetsto acquireplanardosesfrom depths
of 20 to 70mm (5mm increments). Two FX gelswerealso irradiatedwith the IMRT beam andscannedoptically with an in-house
laserCT scanneranda commercial conebeamCT scanner(Vista™, ModusMedicalDevices Inc.), respectively. A secondpair of FX
gels was irradiatedwith a 12MeV electronbeam(VarianClinac2100C) to provideindependentdose calibrationsfor thetwo scanners.
Optical-CT reconstruction data at 0.125mm3 resolutionwere averagedto 1mm3 voxelsfor comparison. MapcheckTM dosepoints were
linearly interpolatedto provideadditional points for comparison.

Results: LaserCT and conebeamCT (Vista™) scanning of FX gelsprovided similar dosedistributions. In comparable slices,the
doses were in agreementto within 3% of Mapcheck™results. Agreementwithin 2% in dosewasachievedfor the four independent
systemsat a 50 mm depth. However, at shallowdepths(<30mm) the Pinnacle3 calculation resultswere greaterthan the measured
doses by up to 7%.

Conclusions: FX gel dosimetryprovided full 3D dosedistributions with 0.5 mm3 resolution and dose at equivalent points agreed
favourablywith MapcheckTM readings.
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