
AbstractID:9087Title: Implementation andevaluationof fully automaticsegmentationof pelvic
structuresfor RT planning
Purpose:Delineationof targetstructuresand organsat risk is still a very tediousandone of the
mosttime consuming stepsduring RT planning. We present a systemwhich fully automatically
delineatesprostate,bladder, rectum and the femoral headsfrom Computed Tomography(CT)
datafor RT planningof prostatepatients.
Method and Materials: After acquisition of a new planning CT the data gets automatically
processed. First bladder and prostate center, two points delimiting the rectum part to be
segmentedandthetips of thefemoral headsaredetected automatically usinglandmarkdetection
based on boostingalgorithms. Detectorswere trainedon 82 datasets.Startingfrom the detected
centerpointsstatistical shape modelsare fit onto the prostateand the bladder andthe rectum is
segmentationafterwards. Finall y mean surfacemodelsof the femoral headsare fitted into the
dataset starting from thedetected tip positions.
Results: Processing time on a standardPC is below 2 minutes. We evaluated the landmark
detectionon 18 testcases which were not included in thedetectortrainingdataandcomparedthe
results to the shapemodel segmentation with seeds placed by an expert. Qualitative and
quantitativeresultsshowhigh stability of the landmark detection.In casesof very small bladder
volumesdetectionof the bladder centerbecomesinstable.Furthermorewe observeddecreasing
accuracyin datasetswith a slicethicknessof 5 mm.
Segmentation accuracy itself strongly depends on the quality of image data. We observed
instability for patientswith prosthesisor prostate catheters.
Conclusion: Fully automatic segmentationof pelvic RT planning casesis feasibleand can be
used to generateinitial organsegmentations. The automaticseeddetectionfurthermorereduces
inter-observervariability and improves stability andreproducibilityof segmentationresults.
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