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Geneticoptimizersandcontrolof DMLC IMRT deliveryto movingbodyanatomy.

Purpose:A new treatment delivery method basedon the control of the leaf-velocity and
intensity-dose-rate for moving and deforming body anatomyduring hypo fractionation
andintensitymodulatedradiation therapy (IMRT) is presented. Since the organmotions
are unavoidable, a proactive approach to utilize the organmotionsis taken to lower the
dose to sensitivestructureswithout compromisingthedosedelivered to thetarget.

Method: Diversecriteria for quality of treatmentcan be utilized, some increasing the
efficiency of treatment andminimizing overall radiationexposurewhile otherdecreasing
cumulative dose distribution over organs at risk to minimize treatmenttoxicity. The
solutionstrategiescan lead to complex optimizationprocesses, manysupportingdiverse
landscapesof multiple local minima. Among few possible procedures leading to
achieving global solutions, or satisfactory local solutions, we explore explicitly
dynamical pathwaysthat breed offspring control parameters that efficiently conform to
optimal solutions.Theseso called geneticoperations,suchas reproduction,suppression,
mutation, and the mating crossover lead to efficient solutionsof our multi-parameter
dynamic treatmentoptimization problems.

Results: By using the velocity of the leaves and the intensity doserate as the control
parametersin optimization we find a strategythat the dosedelivered to the organat risk
canbereducedto 50%compareto thedelivery basedon staticanatomyassumption.

Conclusion: We presentstrategiesbasedon controlling the velocity of multi-leafs and
intensityrateof beamsthat allow to redistributebeneficially the irradiationto the target
andto organsat risk over subsequent phasesof thebodymotion.


