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The secondary blocking or cutout added to the standard cone is normally used for
the irregular shaped and smaller field sizes to treat cancer patients by electron beams.
This study was designed to evaluate if the beam data of the standard cone can be used
for its cutouts with less than +5% error of the tumor dose at the treatment depth.
Eighteen and nineteen cutouts normally used in treating the patient at Ramathibodi
Hospital for 10x10 cm?® and 15x15 cm? respectively were made by using a low melting
point alloy, MCP-96. A beam scanning system, RFA-300 and semiconductor detectors
were used to determine the central axis depth dose and isodose distribution of every
field size. The radiation dose output for both standard cones and also all cutouts at the
depth of maximum dose was measured in a water phantom by using a 0.6 cc
cylindrical ionization chamber type 2571 with a PTW-UNIDOS electrometer. The
error of the treatment dose was determined by calculating the dose at the treatment
depth using each cutout's beam data with the treatment time calculated by its open
cone values.

The results show that the error of output of the beam was within +2% for the
blocking of not more than a half of the open cone area. The treatment depth (Rp)
shifted toward the phantom surface up to 11 mm with very small field side of 4 cm at
20 MeV. The error of treatment depth increased with decreasing field side and
increasing energy. The error of the dose at treatment depth was up to -15% for very
small field size with more than one-half blocking (6x4 cm?) at 16 MeV. The error was
less with increasing field size and energy with less than 4% for all cutouts of 15x15
cm” cone at 20 MeV. The results suggest that for the cutouts of 10x10 cm? and 15x15
cm” cones with equal to or more than one-half shielding at 16 and 20 MeV of Clinac
2100C machine, beam data measurement for every cutout should be made to achieve

the tumor dose error of less than +£5%.
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