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Purpose:  
In IMRT of a lung tumor, gating is necessary (A) to spare more of surrounding normal 
tissues, (B) to reduce volume of a tumor receiving fluence error. We introduce a method 
of calculating 3D dose error that results from (B) for treatments with and without gating.   
 
Materials and Methods: 
An IMRT treatment planning system first calculates optimizes fluence map Φ x, y( ) for 
each port, which is then converted to DMLC file for delivery.  
 
In IMRT of lung tumor, because of respiratory motion, a tumor volume does not receive 
Φ x, y( )  but an Effective Incident Fluence EIF x, y( ) .  We analytically 
calculated EIF x, y( )  from a DMLC file by projecting individual MLC subfield shape and 
a corresponding MU onto a grid space that has a periodic motion representative of a 
patient respiration. EIF x, y( )  is then fed-back into dose calculation engine of a treatment 
planning system to recalculate the true dose to a moving tumor. 
 
Three lung cancer patients were studied. For a setup uncertainty, we used 7mm for CTV 
to PTV expansion. The  IMRT plans were made with HELIOS. In the calculation 
of EIF x, y( ) , we modeled the respiratory motion as a sinusoidal function with an 
amplitude of 10 mm in the superior-inferior direction and a period of 5 seconds.  
 
Results and Conclusion: 
DVH(PTV)  with EIF x, y( )  had a softer shoulder than DVH(PTV ) with  Φ x, y( ) at the 

95% to 105% dose levels. Therefore for these IMRT plans, dose errors from the effect of 
(B) is small even without gating, and gating can be dictated by the need of (A) alone.  
 
 
 


