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Monitor unit linearity is one of the standard QA checksto be
performed annually on linear accelerators. The TG40 of the AAPM
recommends a tolerance of 1% for static radiation fields. With the advent of
IMRT it is important that the linearity of monitor units be established for
dynamic fields as well. In our clinic we are using the step & shoot technique
of IMRT and the conversion of a photon fluence map to discreet MLC
segments can result to segments of very few MU’s. (< 2). We have
established a simple dynamic MLC pattern of 10 equally weighted segments
to check the validity of MU linearity for the step and shoot technique. The
dependence of the integrated ionization chamber reading as well as its
reading per segment on total MU’s, MU’ s per segment, dose rate and photon
energy was studied. The integrated reading was found to be independent of
the dose rate and stays linear, within the 1-% level, down to 0.3
MU/segment. Significant variations though were found in the readings per
segment. These variations are well within +/- 10% for most segments with
MU/seg > 2 but they become exceedingly large with MU/seg < 2. Thereisa
trend for overdosing of the first segment and underdosing of the last one.
Furthermore, not all segments are delivered when times per segment
approach the 100 ms mark, which corresponds to twice the sampling rate
(two control points per segment) between the MLC and linac controllers.



