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The selection of optimal photon beam energy for IMRT planning in different treatment sites is often debated. In this planning study, data for six 
energies, 4, 6, 10, 15, 18, and 20MV from vendor’s standard beam library were used in planning three clinical cases of head & neck, prostate, and 
lung. Each plan was initially designed using 6MV, and then the same planning objectives and constraints were used for planning with other 
energies. All plans were normalized to a fixed PTV coverage specific to each clinical case. The results showed that the effect of beam energy has 
only minor influence on the quality of treatment plans. With the exception of 4MV, which seems to be an outlier in all cases, all plans showed 
reaching the same planning goals. However, there were large variations in target dose uniformity for lung cancer case using different beam 
energies. All plans showed almost identical isodose volumes from 50 Gy up to the prescription dose levels, but at lower dose levels, the low 
energies seem to contribute slightly more to whole body dose. The 4MV plans required significantly longer MUs per fraction, while the MUs for 
other energies fluctuated in a small range depending on the complexity of intensity modulation. In conclusion, we found only minor differences 
among IMRT plans designed using different photon energies. If IMRT is the primary treatment modality, a single low-energy (such as 6MV) 
machine may be a cost effective solution in clinic.  


