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Purpose: To developanefficient automatedmethodfor spinesegmentation in cone-beam CT for onlineplanningof spinal metastases
radiotherapy. Methods and Materials: A semi-automatedspine segmentation and labeling approachhas been developedand
validated. The userprovidesthe position and label for an arbitrary vertebracenter,and the algorithm automatically identifies the
outlinesandlabelsof all visible vertebraein the field on view. The method is based on adapting 3-D deformable vertebraemodels,
placedaccordingto therelativepositionsderivedfrom a spine atlas. Using thesegmentationresults, ellipsoid ROIscanbesuperposed
automaticallyto thevertebraeusing co-registrationof thesegmentedvertebraewith thevertebraemodelsin theatlas. Ellipsoid ROIs
canbeused for margin designandavoid excessiveexpansion dueto vertebraprocesses.Results: The methodhasbeen validatedon
29 CBCT spinedatasets, representing all treatmentareas:cervical, thoracicand lumbar.The total number of visible vertebrae was
234. For every dataset,segmentation was startedfrom every visible vertebra.The deviationsbetween the automatically detected
position of thevertebracentersandtheir manualestimationswerecomputed. For about59%of all vertebrae,themedian deviation was
lessthan 5 mm, in approx. 33%of thecaseswasbetween5 and10 mm, and in approx. 8% of thecaseswasover10 mm, which is an
indication for a segmentationfailure. Therunning timewasa few secondson a 3.4 GHz PC. Conclusion: Validation studyof a one-
click semi-automatedapproach to spine segmentation and labeling in cone-beam CT has been performed. The method has the
potential to significantlyreducethe time requiredto identify clinically relevantareasin onlineplanning. A fully automated version of
the algorithm is currentlyunder investigation.Conflict of interest: This researchis supportedin part by Philips Healthcare.


