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Beam Characteristics of Physical Wedges for a VVarian Linear Accelerator : A Monte Carlo Study
Ruey-Jing Huang Yu-Huang Chie Kwo-Ping Chang

Abstract

Purpose : Physical wedges (PWs) are commonly used as beam modifying devices in clinical radiation therapy to optimize the target volume dose
distribution. The main applications of PWs were used for clinical treatment. The aim of this study is to investigate the beam characteristics which
are difficult to be evaluated by measurements.

Material and methods : The user code '‘BEAM’ was used to simulate 6 MV photon beam generated by a Varian 21EX LINAC. In this study,
the new PWs component modules (CMs) were established in LINAC head by BEAMnrc. The elemental compositions of PWs were determined
by ICP-MS. The PWs and open fields phase-space data were also accumulated in BEAMnrc. Dose distributions in water phantom were performed
by DOSXYZnrc. The percentage depth dose (PDD) and dose profile of simulations were verified with measurements, which were performed by
automatic water tank and ionization chamber. Another utility code ‘BEAMDP’ was used to analyze these phase-space data for beam
characterizations.

Results and Discussion : Monte Carlo simulations for PWs and open fields were validated first with the measurements for a 10x10cm2 field with
all wedges. The results show good agreements between the simulated and measured dose distribution in PWs and open fields. The PDD curve for
the open field is also included to demonstrate the effects of beam hardening due to the PWs. The BEAMDP calculation reveals that PWs can result
in about 20% increase in mean photon energy due to the effect of beam hardening. In addition, about 3% dose reduction in the build-up region
was found, which is due to the reduction of contaminated electrons by the 30 degree PW.



Conclusions : The particles passing through PWs will be hardened in energies and energy fluences. The Monte Carlo simulation is an accurate

method to investigate dosimetric characteristics. The established component modules and the derived input data of the physical wedges can be
used in further studies.
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