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IMRT with step-and-shoot techniques is based on the delivery of multiple static small segments of radiation. The segments are 
generated during the planning process by the MLC converted in order to achieve the prescribed dose objectives. Those segments can 
be as small as the user allows them to be and can have complex shapes. 

In this study we designed small rectangular and irregularly shaped MLC segments on axis and off-axis. Measurements and 
calculation were performed and compared. The measurements were done using the PinPoint ion chamber for 6MV and 18MV photon 
beams from a Varian 2100EX accelerator. The chamber was attached to a water scanning system and PDD and OAR were measured 
at different depths. All measurements were made with a jaw setting of 10x10 and the MLC defined square fields ranged from 1x1 to 
5x5 cm. The irregular shapes smallest dimension was 0.5cm. Using the same fields, shapes, and geometries calculations were 
performed using a convolution/superposition algorithm. Comparisons were made to evaluate the accuracy of the model in predicting 
the measured dose depth doses and profiles.  

With the understanding that ion chambers are subject to volume averaging effects and dose gradient effects and that the 
computation is subject to calculation grid resolution error, the model was able to predict well the changes in relative dose and account 
for the lateral electronic disequilibrium. 


