AbstractlD: 8387 Title: A system to dynamically balance dose sparing between
crifical structures in Intensity Modulated Radiation Therapy (IMRT)

Purpose: The IMRT treatmem planning optimization procesgypically follows one somewlat arbitrary, path,basedon themannerin
which theplannerchangesthe optimizaton constraintsteights duringplanning. Thus,theplannerusuallyneve fully undestandsthe
trade-off in dosesbetween structuesand, thereby,cannot optimally distribute critical structue dosesparng. We presenta system
that enables the planrer to gereratean optimally balance plan in reattime by fully exploiting dose exchangebetweencritical
strudures. Methods and Materials: The system usespre-optimized fluencesthat are generatechutomatically An initial baseline
optimizationis generged by “restricting dosesout of all critical structuresequally. From this baselhe, optimizationsare generated
for ead critical structure further redricted with all other critical structuresconpletely relaxed to absob excessdose (the
optimizationsexplicitly respet targe constrants) The fluencesduring the restricing proces are stored, providing a history of the
pahwaytakenby the optimization. A faststrategyis usedto geneatetheseoptimizationsprior to planning.At the time of planning,
the syg¢em enable the planrer to dynamicaly combine the pre-computeddosedistributions coregponding to the extenttha they
would like eachcritical strudure to be spaed. Theresuls aredisplayedin histogramlike form, allowing the plannerto evaluateand
dynamicdly balancecriticd structure dosesparing.Reallts: The sydemisillustratedfor prostateand pamnasa sinuscancercass.
In the prostatecase below a cettain extentof rectalandbladde dose sparing,deceasingdoseto onestructureleadsto increasingdose
to the otherstructure. In the paranasalsinus cancercase Jowering the dosebdow the baselineoptimization resultsin dosetradeoff
betweenthe the left eyeloptic nerve,chiasm, right optic nerve,andleft/right temporallobes.Conclusion The systempresentechere
enablesmaximized dosesparing by optimdly balanéng IMRT doses betweencritical structuresin reattime



