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IMRT using two intensity modulated tangential photon beams has been developed in our 
center for breast treatment. Multi-leaf collimators and Step-and-shoot techniques are used for 
intensity modulated beam delivery. Our experience showed that small monitor units (3-5 
MUs) are required for some MLC segments to achieve dose uniformity in the treatment 
volume. The purpose of this work is to investigate the machine output linearity and stability 
for small MU beam delivery. The measurements were performed using a PTW ion chamber 
in a polystyrene phantom for 6MV and 10MV photon beams from a Siemens PRIMUS 
accelerator. Doses at the isocenter and four off-axis points (5cm away from the isocenter 
along major axis) were measured for different MUs. The measurement depth was 5cm. All 
the measurements were repeated for three times. The results showed that the readings at all 
the points were stable for 3 – 100 MUs. For 10MV photon beams, the readings at different 
locations for 3MU were 2.7% to 5.6% lower than the expected values calculated based on the 
readings for 100 MU. The readings for 5MU were 2.0% to 3.3% lower and the readings for 
10MU were less than 1% lower. For 6MV photon beams, the difference between the readings 
and the expected values at different locations were 1.2% to 2.8% for 3MU, 0.9% to 1.8% for 
5MU and less than 1% for 10MU. These results demonstrated that the output linearity and 
stability of the Siemens PRIMUS accelerator studied in this work are acceptable for breast 
IMRT beam delivery. 
 
 


