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Purpose:
To investigate IMRT for treatmentof cervicalcancer andtheneedfor adaptive treatmentstrategies. To usedeformabledose
registrationto assesstheeffectof organmotion on dose.

Methodand Materials:
Eight women with IB-IVA cervix cancer were retrospectively selected. All patientshadinitial CT andMRI prior to treatment, and
weekly MRI during external beamradiotherapy.Gross tumor volume, bladder, rectum,sigmoid, cervix, uppervagina,uterusand
bilateral parametria regionswerecontouredon all MR. Clinical targetvolumesfor tumor (HRCTV), pelvic nodes(nodeCTV)and
vesselswere contoured on the baseline MR. For eachpatient two IMRT treatments were planned; Large Margin (LM) using20mm
margin for HRCTV (except inferiorly) and Small Margin (SM) using 5mm. For nodeCTV, 5mm margin was used. Surface-mesh
representations of the ROIs were propagatedand conformedto corresponding contours from the weekly datasets. Mesheswere
exportedto a researchsoftware, wheretheeffect of organmotion was assessedby deformabledoseregistration.

Results:
Simulated treatmentdelivery, with deformabledoseaccumulation, showedthatfive out of eightpatients would haveachieved
clinically approvedtargetcoveragefrom both LM andSM. For threepatients,targetcoveragewasunacceptablewith SM. For one of
thosethree, LM managedto fulfill targetcoverage. For all patients, SM showedbetterOAR protectionthan LM.

Conclusion:
The effectof organmotionon delivereddosehasbeenstudiedby numericalsimulation,showingthata large margin of 20mm cannot
guaranteetargetcoverage. For a majority of thepatients,thesmaller margin wasenoughto achievefull targetcoverage,this with
enhancedOAR protection. This suggestslargegain from moreadvancedpatientspecific margin recipesandadaptivetreatment
delivery.
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