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Intro duction

AdaptiveIMRT planning studieshaveshown thatintra- and inter- fractionalorganmotion cansignificantly
decreaethe coverageof theclinical targetvolume (CTV) for cenix cancerpatients Adaptivemid-
treatmente-planning waseffective in minimizing CTV underdosagebut this strategy only workedfor
patientswith consistentbladde fil ling. This study investigatecplaming target volume(PTV) adaptation
usingacorvex hul (CH) techniquefor patierts whosebladdeffill ingis variableoverthe courseof
radation treatment.

Materials and methods

Nine cervix cance patients with variable bladdefrfilli ng during thetreatmentvereselectedfrom 35 paients
enrolledin an adaptive IMRT plaming study. All patientswere MR-scanmed oncefor planningandweekly
duringtreatment CTV andorgansatrisk (OAR) werecorntouredon eachMR scanfusedto planningCT
with bonyalignment.Contourswereconvertedo 3D suifacemeshedor deformationanalyss consdering
tissue biomechaics. Two MR scanswith full/empty bladderwere identifiedard anadapive PTV was
foundusinga convex hull algorithmin theresearctplanring software.IMRT plansweregereratedon the
CH PTV andacaimulateddoseon deformedorgans were simulated.

Resuts

Theavemlgevolumeof CH PTV was16%largerthanthatof smal margin (3mm)PTV (477v€l11cc) Most
of thevolumeincreasewasfoundin the areaof rectumwhere the corcavity of the CTV waslargest.The
CH PTV hadanorruniform mamin aroundCTV representingatiert-spedfic CTV motionand
defomation. The CH plan maintainedtargetcoveage butincreasedloseat OARscomparedo adaptive
mid-treatmentre-planning.

Discussion

Adaptiveplanning straegy usingconvexhull of CTVs demmstrategjoodtargetcoverageor cervix cancer
patientswith variablebladderfilling. Refindmert of the CH to spae OARs might allow areductionin
critical organ dosewhile still mairtainingtarget coverag.



