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Geneticoptimizersandcontrolof DMLC IMRT deliveryto movingbody anatomy

Purpose: A newtreamentdelivery method basedon the contol of the leafvelocity and
intensitydoserate for moving and deforming body anatomyduring hypo fractioretion
andintensitymodulatedradiation thergy (IMRT) is presated. Since the organmotions
are unavoidabé, a proactive appro&h to utilize the organmotionsis taken to lower the
do=e to sensitivestructuresvithout compromisingthe dosedelivered to thetarget.

Method: Diversecriteria for qudity of treatmentcan be utilized, some increasng the
efficiency of treatment andminimizing overall radiationexposurevhile otherdecreamg
cumulative dose distribution over organs at risk to minimize treatmenttoxicity. The
solutionstrategiesan lead to complex optimizationproaesss, manysupportingdiverse
landscapesof multiple local minima. Among few possble procedurs leading to
achieving global solutions, or satisfatory local solutions, we explore explicitly
dynamical pathwaystha bread offspring contiol parametes tha efficiently conform to
optimal solutions.Theseso called geneticopeaations,suchas reproduction suppression,
mutation, and the mating crossove lead to efficient solutionsof our multi-paramegr
dynarric treatmenbptimization problems.

Resuls: By using the velocity of the leaves and the intensity doserate as the control
parmameterdn optimizaion we find a strategythatthe doseddivered to the organat risk
canbereducedo 50% compareo the delivery basdon staticanatomyassimption.

Conclusion: We presentstrategiesbased on controlling the velocity of multi-leafs and
intensityrate of beamsthat allow to redistributebenefigally the irradiationto the target
andto organsatrisk over subsegent phasesof the bodymotion.



