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Abstract

The study objective was to investigate three wedge modalities physical
and dosimetric properties using 6Myv photon beam. This study included 3D
Eclipse commercial TPS (version 6.5.0) and dose predicted according to clinical
current calculation model {pencil beam convolution algorithm (PBC)} accuracy
evaluation. All measurements were performed at three different radiation therapy
machines, Varian 600¢ equipped with nominal 15°, 30°, 45° and 60° physical
wedges (PWs), Elekta linac with internal motorized wedge (MW) of angle range
from 0° to 60° and Varian DBX with 10°, 15°, 20°, 25°, 30°, 45° and 60° enhanced
dynamic wedges (EDWs). OFF-axis dose profiles were measured by Profiler and
Kodak x-omat V films for up to 20x20 em’ field sizes. Some measurements
were performed with 0.125 em® CC13 chamber in 3D water phantom for 60°
MW and PWs. Absolute dose measurements were carried out using 0.6¢cc farmer
chamber with PTW unidose electrometer. Central axis depth doses at depths
down to 20cm and for up to 20x20 em’ field sizes were measured and verified by
Kodak X-omat V films. Wedge factors were measured in PMMA phantom with
0.6¢ce cylindrical chamber. Field factor was measured relative to 10x10 em?® area
and at 10cm depth.

For EDW profiles, the obtained results by profiler were found to be in
agreement with those calculated by 3D Eclipse TPS with a < +1.5% deviation.
This was in good agreement with those obtained by films within £2% except for
hot spot and peripheral dose under the toe region where a < £1.5% systematic
underestimate dose was appeared. Similarly for MW, the deviation was 0.4%
within 80% field width and 2.3% outside. For PW, the deviation was < £1.5%
and the peripheral dose was slightly underestimated (a < 2% deviation). Three
wedge modalities calculated PDDs, for different wedge angles, different field

sizes and at depths down to 20cm agreed with those measured within £2%. EDW




