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ABSTRACT

This work aims to verify the unwedged and wedged beam dose profiles
calculated by PlanUNC treatment planning system (TPS). For this purpose, 6 MV x-
ray beam produced from Siemens primus linear accelerator (LINAC), independent
collimators, physical wedges, Dynascan dosimetry system of different field sizes (6,
8, 10, 12 and 20 cm?) with symmetric and asymmetric settings, different physical
wedge angles (15°, 30°, 45° and 60°) are used to introduce the experimental measured
values of preplanned dose profiles. In addition, an empirical equation was used, which
was proposed by Thomas and Thomas to compute asymmetric dose profiles from
measured values of symmetric ones and to assess the doses.

The resulting computed, measured and calculated dose profiles with and
without beam modifiers for different fields and depths were found to be in good
agreement. Calculation of photon doses met the criteria presented by the American
Association of Physicists in Medicine Task Group-53 report. For agreement analysis
between measurements and calculations, the dose profiles are broken up into different



regions. The output results dose profiles calculated by PlanUNC TPS and equation
compared to measured data showed agreement of 99% and 99.5% for dose points
within the central axis region, respectively, fulfils the accuracy criteria stated by TG-
53 report. On the other hand, 91.5% agreement of dose points were achieved at the
inner beam regions for calculated TPS data, however, an agreement of 99% was
achieved using the equation method. In penumbra region, all dose points of dose
profiles both computed by TPS and equation methods met criteria for 99% of points.
For the outer beam 98.8% of points computed by the equation met criteria while TPS
calculated points did by 96.7%.

Therefore, the output results showed a good matching between measurements,
simulated and calculated beam profiles for different beam modifiers for quality
assurance purposes in radiotherapy field.



