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 We present a fast linear programming (LP) based treatment planning system that has been automated for head-and-neck IMRT treatment planning.  The 

system accepts DICOM patient data generated by a virtual simulation workstation.  Users only need to select an isocenter and segment anatomy on the virtual 

simulation software.  Prescription doses and expansion margins are imbedded in the names of targets and structures. Once a DICOM data set is received the 

system computes 72 coplanar beams, interprets the names and prescriptions for targets and structures, and runs a fast global LP based fluence-map optimization 

(FMO) employing a voxel based piece-wise linear convex polynomial penalty function. The system only attempts to spare structure when it is feasible, i.e. 

enough volume lies outside of a target. The dose model is based on an empirical beamlet model and takes approximately 2.5 hours. Each LP optimization takes 

less than one minute. Predefined dose-volume criteria are automatically evaluated for targets and structures. If a plan does not pass, partial-volume constraints 

are automatically applied that bound tail averages of the differential dose-volume histograms of failing structures or targets and the new optimization is solved. 

If dose-volume criteria still fail, then coplanar equi-spaced beam orientation optimization (BOO) is applied, taking 48 min. When a satisfactory plan is found an 

email is sent for notification. Implementation of this system has demonstrated excellent results, producing treatment plans with excellent target coverage (>95 

%), target homogeneity (<10%), and organ sparing. Out of 15 cases 4 needed differential dose-volume constraints and 1 BOO. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


