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The influence of beam number and configuration – coplanar (C) vs. non-coplanar (N-C) - on the potential for dose escalation in lung 
cancer patients is studied. Plans with (IM) and without (3D) intensity modulated beams were generated. Two patients were 
considered: one with a right lower lobe tumor (RLL), and the other with a left lower lobe tumor (LLL). Realistic dose volume 
constraints were imposed for lung, heart, cord, esophagus, and liver (RLL patient). Plans were generated with manually optimized C 
and N-C configurations consisting of 3, 5, 7, and 9 beams (15 MV photons). The treatment plans were compared in two ways: (a) 
maximum dose escalation possible within the limits of normal tissue dose-volume constraints, and (b) toxicity-related metrics for a 
prescription of 80 Gy. Toxicity-related metrics employed were dose/biologic indices such as min, max, mean and integral dose, lung 
perfusion reduction, equivalent uniform dose, and normal tissue complication probability. For IM configurations, the difference 
between using C and N-C arrangements allowed for an average dose escalation of 12%, compared to only 4% for 3D beams. The 
results were dependent upon tumor location. For IM configurations, toxicity metrics generally decreased in going from C to N-C. This 
trend was not evident for 3D plans. For IM arrangements, increasing beam number beyond 7 did not significantly escalate dose, but 
continued to decrease toxicity metrics. In conclusion, IM plans seemed to derive additional benefit from N-C orientations. 

 
 
 
 
 
 


