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ABSTRACT

Purpose: To study normal tissue radiation dose reduction by optimizing the primary
collimator setting used in stereotactic radiotherapy. A beam modeling accuracy of a dose
calculation computer using non-standard beam data acquisition was also evaluated.

Methods and materials: Non-dedicated stereotactic radiotherapy facility had been installed
on a linear accelerator (Siemens™, Primus) using a micro-multileaf collimator system
(BrainLAB™, M3). The primary collimator was setting as standard fixed field (9.8x9.8 cm?)
for any tertiary collimator field size. Optimize setting of the primary collimators was expected
to reduce radiation dose outside the targets area. To find the optimum setting, the radiation
beam profiles were measured and compared between different primary and tertiary collimator
setting. Two sets of beam data were acquired for beam modeling in a treatment planning
computer. Twenty treatment plans of optimized and non-optimized collimator setting were
calculated using static conformal beam with single, double, triple and five isocenters. Two
planning accepted criteria were 90% isodose cover the Gross Tumor Volume (GTV) and
conformity index (CI) must less than 3. The GTV dose, normal brain tissue dose and isodose
volumes of the two techniques were compared using student t-test. Absorbed point dose and
relative dose distribution were measured to verify the beam modeling.

Result: The optimum beam profiles were obtained when the different between primary and
tertiary collimator setting was 1 cm. The isodose volumes were significant different for
isodose level 25%, 30% 35% and 50% in single, double, triple and five isocenters plans
respectively. Point dose difference of these two techniques using ionization chamber was
within 3% for field size from 12x12 mm? to 60x60 mm?. Dose distribution by film dosimetry
show all treatment plans were accepted by the gamma index criterion (dose difference 5% and
distance to agree 3 mm). All treatment plans had the correlation coefficient range from 0.9524
to 0.9982

Conclusion: The optimization of primary collimator setting was successful to reduce
radiation dose outside treatment area. Beam modeling accuracy of non-standard data sets was
acceptable for the definite field size. However, the optimization technique needs more
monitor unit and take longer treatment time.



