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Purpose: Commercial IMRT treatment planning software curr ently sdvesthe doseoptimization (DO) problem, but doesnot
conside additional variables, such asgantry, collimator, or couch angles. Theseparametersare generally specifiedby
clinicians based on experience, and are often arbitr ary and suboptimal. Including the additional variablesin the treatment
planning processincr easea the size of the combinatorial problem, and would require accesgo vast computational resources
and novd optimization techniques. We haveformed a collaboration with aleading academicsupercompuer certer and
implementedthe Neged Partitio ns (NP) algorithm, a versdile and efficient method, to produce MRT plans which employ
optimal beamangles.

Method and Materials: NP is a metaheuristic algorithm which is flexible enoughto guide the searchof a heuri stic or
deterministic doseoptimization algorithm, and is well suited for implementaion on distribut ed-computing platforms. We
implementedthe NP framework in conjunction with the doseoptimization algorithm employedin a commercialtreatment
planning system. We performed a study on a 5-field prostate caseby exeating the programs on four machines
simultaneously,and evaluated the resulting treatment plansbasedon DVH constraints for the target and critical structures.

Results: After only threeiterations of the NP algorithm, theresulting plan realizedan improvement of 14% in a measureof
beam-angle-sample quality over aclinical plan employing equi-spacedbeams. Since eachiteration wasimplemented
simultaneouslyon multiple machines, a deaeasein execuion time by a factor of about 4 wasobseved.

Conclusion: Including additional variables,such asbeamangles,in the IMRT optimization problem resultsin a vastly
increased searchspace. Howeva, our results indicate that the useof a distributed-computing platform combined with a
powerful metaheuistic optimization algorithm canresut in treatment planswhich provide better target coverageand normal
tissuesparing, and can be geneated more efficiently than those currently produced.



