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Purpose: TheIMRT treatment planning optimization processtypically follows one, somewhat arbitrary, path,basedon themannerin
which theplannerchangestheoptimization constraints/weights duringplanning. Thus,theplannerusuallynever fully understands the
trade-off in dosesbetween structuresand, thereby,cannot optimally distributecritical structure dosesparing. We presenta system
that enables the planner to generatean optimally balanced plan in real-time by fully exploiting doseexchangebetweencritical
structures. Methods and Materials: The system usespre-optimized fluencesthat are generatedautomatically. An initial baseline
optimization is generated by “restricting” dosesout of all critical structuresequally. From this baseline,optimizationsaregenerated
for each critical structure further restricted, with all other critical structurescompletely relaxed to absorb excessdose (the
optimizationsexplicitly respect target constraints) The fluencesduring the restricting process are stored,providing a history of the
pathwaytakenby theoptimization. A faststrategyis usedto generatetheseoptimizationsprior to planning.At thetime of planning,
the system enables the planner to dynamically combine the pre-computeddosedistributions corresponding to the extent that they
would like eachcritical structure to bespared.Theresults aredisplayedin histogram-like form, allowing theplannerto evaluateand
dynamically balancecritical structure dosesparing.Results: The system is illustratedfor prostateandparanasal sinuscancercases. 
In theprostatecase,below a certain extentof rectalandbladder dose sparing,decreasingdoseto onestructureleadsto increasingdose
to theotherstructure. In theparanasalsinus cancercase,lowering thedosebelow thebaselineoptimization resultsin dosetrade-off
betweenthethe left eye/optic nerve,chiasm, right optic nerve,andleft/right temporallobes.Conclusion: The systempresentedhere
enablesmaximized dosesparing by optimally balancing IMRT doses betweencritical structuresin real-time.


