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Purpose:
To demonstratethe first instanceof thedirect production of deliverable
plansusingmulti-objectiveIMRT treatmentplanning.
Methodand Materials:
Threeclinical IMRT casesarestudied:a pancreas,prostate,andbrain. The
researchsoftwareORBIT Workstationis used to createa databaseof Pareto
optimal treatmentplans. For eachcase,N+1 plansaregenerated, where N is
thenumberof objectivefunctions.N=6, 8, and9 for thepancreas,prostate,
and brain,respectively.TheN+1 plansarethe N anchor pointssolutions
(eachobjectiveindividually minimized)anda single equally weighted
solution. For all runs,a minimumdoseto thetargetof approximately 90%
of Rx doseis usedasa constraintto ensurethateachplanhassometarget
coverage.Theresulting plandatabaseis navigatedwith a graphical user
interface thatallowsusersto improveanyobjective by appropriately mixing
theplansin the databasein realtime. Thefinal averagedplanis thenusedas
theinput to a dosematching algorithmin ORBIT, which achieves thatplan
usingdirectmachine parameteroptimization(DMPO).
Results:
We find that thedatabaseof size N+1 is adequateto explore thetreatment
tradeoffs andselect a treatmentplan. Theselectedplancanbereproduced
with DMPO,andin fact thenormaltissuesparingis typically improved
during this step.
Conclusion:
Sincesmoothnavigation of Paretooptimalplansinvolves averagingplans,
navigationcanbedoneonly beforetheplansare sequenced. We
demonstratethesuccessof a two stepapproach, where first plansare
generated andnavigatedin beamletspaceandthen theselectedmixed plan
is madedeliverable by a DMPO dosemimicking algorithm.
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