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An important consideration in SMLC-IMRT delivery is the potential for increased peripheral
dose to tissues outside the radiation field relative to conventional conformal radiation therapy
(CRT) due to increased monitor units. We evaluated the peripheral dose (PD) using a linear
accelerator equipped with a tertiary 80-leaf MLC. The PD distribution was characterized as a
function of depth, distance from the treatment field and collimator orientation. SMLC-IMRT
treatments were delivered onto a 40x80x30 cm® water-equivalent plastic phantom, while
ionization measurements were made using a 0.6 cm® Farmer-type ionization chamber. Peripheral
doses in SMLC-IMRT were found to decrease as a function of distance, and insignificantly as a
function of depth. Previoudly, it has been reported that PD distributions for treatment machines
equipped with tertiary MLC can be substantially reduced by collimator rotation, as the MLC
bank serves as an additional shield for the patient. In contrast this experiment demonstrated that
for the tested SMLC treatments, a dight increase (0.3% vs. 0.2%, relative to the tumor dose) in
PD was seen for collimator angle set to 90°. Furthermore, PD in SMLC-IMRT délivery is
comparable to that observed in CRT (0.3% of dose a 25 cm from field edge). Absolute values
and variations in peripheral dose distributions with collimator rotation do not appear to warrant
patient-specific customization of collimator angle in SMLC-IMRT delivery for adult patients.
Other considerations for collimator angle selection, such as a gravitationa influence on MLC
leaf accuracy, should be considered for their potentia to improve the accuracy of leaf
positioning.



