
AbstractID:6609Title: Dosimetric evaluationof penumbrafor conformal andintensity
modulatedradiotherapy

Purpose:
To evaluatethe penumbral characteristics as function of collimation systems, conventionaldetector, depth,energyand MLC travel
orientationsusingdiodedetectors.
Methodsand Materials
Theexperimentwascarried out in a Clinac 2300C/Dlinear accelerator for 6 and15 MV. For penumbral width determination,cross-
beam profiles weremeasured usingBlue phantomradiation field analyzer,0.13cm3 ionchamber anddiode detectors, CU-500E dual-
channel electrometerandOmniProbeam-dataacquisition system.The penumbrawasmeasured for both JawandMLC-definedfield
sizesof 4x4 to 30x30cm2 depthsat dmax,5, 10, 15 and20cmand alsofor cross-planeandin-planeMLC travelorientationsat 100cm
SSD. Thepenumbrawidth wascalculatedasthedistancebetween80%-20%intensityin theprofiles.
Results

TheMLC penumbra wasin the range of 3.6mm to 4mm for 6MV and5.4mmto 7.1mmfor 15MV at dmax depth for field sizes of 4x4
to 30x30cm2 as measured by diodedetector.The meandifferencesbetweenJawandMLC-definedfield’s penumbrawere 0.8mm±
0.2, and 1mm ± 0.2 for 6MV and 1.2mm ±0.2 and 1.8mm ±0.5 for 15MV at dmax and 10cm depths. The maximum differenceof
1.9mm±0.3 for 6MV and 2.2mm±0.2 for 15MV betweendiodeand0.13cm3 detectorswerefound.Useof diodedetectors,maximum
differencesof 3.4mm±3 at 20cm depthsbetween energiesandthedifferencesof 3.3mm± 2.2 for 6 MV and1.2mm± 0.3 for 15MV
betweencross-planeandin-planeMLC penumbrawerefound.

Conclusions

The rounded-endMLC penumbra was largerascomparedto Jawpenumbra. The penumbra measured by diode was increasingwith
energyupto a certain depthsandfield sizesandthenit increasesmorewith low-energyat larger depthsandfield sizes ascomparedto
high-energy.Theadequateaccounting of penumbrais importantin intensity modulatedbeamdosecalculation.


