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Intro duction
AdaptiveIMRT planning studieshaveshown that intra- and inter- fractionalorganmotioncansignificantly
decreasethecoverageof theclinical targetvolume(CTV) for cervix cancerpatients. Adaptivemid-
treatmentre-planning waseffective in minimizing CTV underdosage,but this strategy only workedfor
patientswith consistentbladder fil ling. This study investigatedplanning target volume(PTV) adaptation
usinga convex hull (CH) techniquefor patients whosebladderfill ing is variableoverthecourseof
radiation treatment.

Materials and methods
Nine cervix cancer patients with variablebladderfilli ng during thetreatmentwereselectedfrom 35 patients
enrolledin an adaptive IMRT planning study. All patientswere MR-scannedoncefor planningandweekly
duringtreatment. CTV andorgansat risk (OAR) werecontouredon eachMR scanfusedto planningCT
with bonyalignment.Contourswereconvertedto 3D surfacemeshesfor deformationanalysis considering
tissuebiomechanics.Two MR scanswith full/emptybladderwere identifiedand anadaptive PTV was
foundusinga convex hull algorithmin theresearchplanning software.IMRT plansweregeneratedon the
CH PTV andaccumulateddoseon deformedorgans were simulated.

Results
Theaveragevolumeof CH PTV was16%largerthanthatof small margin (3mm) PTV (477vs411cc). Most
of thevolumeincreasewasfoundin theareaof rectumwhere theconcavity of theCTV waslargest.The
CH PTV hada non-uniform margin aroundCTV representingpatient-specific CTV motionand
deformation. TheCH planmaintainedtargetcoverage but increaseddoseat OARscomparedto adaptive
mid-treatmentre-planning.

Discussion
Adaptiveplanning strategyusingconvexhull of CTVs demonstratesgoodtargetcoveragefor cervix cancer
patientswith variablebladderfi lling. Refindment of theCH to spare OARsmight allow a reductionin
critical organ dosewhile still maintainingtarget coverage.


