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Purpose: The purposeof this study is to evaluate the capability for increasingtreatment-planningthroughputby utilizing Direct
Machine Parameter Optimization (DMPO). Traditional inversetreatment planningconsistsof an optimizationphasefollowed by a
separateleaf-sequencingphase. With DMPO basedoptimization, thereis no leaf-sequencingstep. As such,thetreatment planning
time for eachIMRT casecan potentially bedecreased andtreatment-planning throughput couldbeincreased.

Method and Materials: Ten patients(5 prostate and5 head& neck) wererandomlyselected for a comparativetreatment planning
study. IMRT treatmentplans were created using the standardIMRT optimization algorithm with k-meanclustering basedleaf-
sequencing. A second treatment plan was createdfor eachpatient using the DMPO optimizationalgorithm. The only difference
betweenthe two plans for each patientwas the optimizationalgorithm. For eachcase,the time requiredto optimize the plans,the
numberof segmentsrequiredfor step-and-shoot delivery, andtotal monitor units wererecorded.

Results: Both the DMPO and IMRT optimizations yieldedsimilar dose distributions. The meantime to perform inverseplanning
and leaf sequencingfor prostate patients was 8.00 minutes, verses8.85 minutesfor DMPO based optimization. In contrast, the
efficiency of DMPO for Head& Neck casesis substantially different. Themeantime to perform a DMPO optimization for Head&
Neckcaseswas12.05minutes,ascomparedwith 28.63minutesfor IMRT optimization.

Conclusion: Over 16 minutes of treatmentplanning time can be saved per patient by utilizing the DMPO basedoptimization in
Pinnacle for Head& Neck treatment planning. Thetime advantagecangrow to hourssavedperpatient if multipe treatmentplansare
created,or if the planners agressively adjust the plan. Depending on the Head& Neck volumestreated, DMPO optimization can
increasetreatmentplanning effiency.


