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Purpose: To investigatethe feasibility of a novel online IMRT re-optimization process.This onlineprocesscan bean integralpart to
the current prostate IGRT paradigm to augment the existing patientalignmenttechniques for caseswith complex daily organ motion
anddeformation.

Methods & Materials: Initial IMRT planning is designedwith simulation CT using commercial treatmentplanning system.The
planning datais exportedto thein-house adaptive treatmentplanning platform(ART). Prior to daily treatment,a 3D imagingguidance
is performed.If theposition correctioncannot ensuretheoptimal dosecoverage/sparing,ART is performed.Deformableregistration
of two sets of organs/structuresis performedsotheoriginal planneddosedistributionmatchestheCBCT anatomy.This matcheddose
is set as prescription dose distribution for re-optimization. The IMRT plan is re-optimized using a goal programming optimization
model in lessthan 2 minutesand the adaptiveplan is evaluated. Dynamic MLC sequencingof the fluence map is calculatedby 2
independentalgorithmsfor verification andQA.

Results: Six prostate IMRT patientswere tested. For eachpatient 5 daily CBCTs were selected.A total of 30 adaptive IMRT plans
wereperformed;andthere-optimization waslessthan2 minutesfor all cases.Thesoft-tissuebasedIGRT techniqueworks for 24 out
of 30 cases.Thefailed caseswereindeeddueto complex geometrical changeamongthetargetvolumesandtheorgans.Theadaptive
techniqueachievedoptimal target coveragefor all cases. To assess the quality of the re-optimization algorithm, the OAR sparing in
adaptive planswerecomparedwith thenewplansgeneratedfrom theEclipsesystem,andwerefoundto beof comparablequality.

Conclusion:The feasibili ty of integrating an online adaptive IMRT process to the prostateIGRT paradigmis presented,and its
applicability is demonstratedwith limited clinical cases.


