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ABSTRACT

Multileaf collimator (MLC) systems are becoming a standard feature on the
modern linear accelerator. Initially, they were used for conventional block
replacement. Now, they are also believed to be essential tools for conformal and
intensity-modulated radiation therapy. The purpose of this study is to investigate the
physical and dosimetric characteristics of the 120-leaf MLC system mounted to a
Clinac 23EX linear accelerator operating at 6 MV and 10 MV photon beams. The
MLC were compared with the conventional collimator or custom blocks. The
dosimetric parameters measured were percent depth dose, beam flatness and
symmetry, penumbra, output factors, leaf transmission and leakage using ionization
chamber dosimetry in water. In addition, the transmission, penumbra, and
verification of leaf position and leaf motion were determined by using radiographic
films. It was found that all beam parameters showed good agreement with the design
specifications. The percentage difference between percent depth dose for all field
sizes defined by MLC and those defined by conventional collimator were within
12.0% for both photon energies. No changes were observed in flatness and
symmetry for both beam energies. The difference of output factors was less than
+1.0% for two energies. The average leaf transmission were 1.61% and 1.98% for 6
and 10 MV x-rays, respectively. The penumbra shows a little change as the leaves
moved across the field. The effective penumbra of MLC either minimum and
maximum stepping effects, were comparable with the conventional blocking
produced by the same field shape. Based on these data, the dose calculations for
MLC-defined fields can applied with no change in procedures from those used for
fields defined using conventional collimators. It is expected that the results would
benefit cancer treatment and could be developed to a quality assurance for MLC
used in both static and dynamic mode.
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