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This paper evaluates the distinction between a fluence map optimized subject to leaf sequencing restrictions, and a map optimized 
independently of delivery but adjusted in a way that reduces the discrepancy between the delivered and optimized dose distributions.  
The adjustment method is modeled by introducing a reoptimization of the segment intensities using continuous values after 
discretizing intensity levels for sequencing. The results are compared to an integrated method that optimizes the fluence map directly 
subject to dose constraints and leaf sequencing restrictions.   Optimization is performed using a mixed integer program, with 
continuous variables representing intensities, and integer variables indicating which beamlets per segment are covered by a leaf.  Tests 
were performed using representative contours from a paraspinal tumor.  Results show that reoptimization of segment intensities 
succeeded in bringing the delivered dose volume histograms for normal tissue (cord) and target closer to those planned by a fluence 
map optimized independently of delivery.  A violation of >28% in dose homogeneity appeared after discretization, reduced to 8% with 
segment reoptimization.   The dose volume histogram for normal tissue after segment reoptimization was superimposable on that 
given by the fluence map before sequencing.   Integrating delivery conditions into the optimization produced  a DVH for normal tissue 
that did not match that given by the delivery independent fluence map, yet all constraints were satisfied.  Matching the delivered dose 
distribution with that given by delivery independent optimization is an inadequate objective for planning.  The optimal dose 
distribution subject to the delivery constraints forms a different and superior objective. 

 


