
AbstractID: 7584 Title: Evaluation of an automatic algorithm based on kernel principal
component analysis for segmentation of the bladder and prostate in CT scans of
prostate radiotherapy patients
Purpose: to evaluatetheperformance of an automaticsegmentationalgorithmusedto
segmenttheprostateandbladderin CT scansof patientsundergoingexternalbeam
radiotherapy.

Method and Materials: A non-linear kernelprincipalcomponent analysis(KPCA)
basedalgorithm hasbeendeveloped to modelthesurfaceshapesof soft tissueorgans in
thepelvisof prostatepatients. A library of 25 patients,each with approximately 13 CT
scansacquiredduringtheir treatment, hasbeenmanually segmentedby a physician. The
library is usedto bothtrain and evaluatethealgorithm. In this preliminary analysis,the
trainingsets consisted of thecontoursfrom 8 to 10 scansof a singlepatient. Evaluation
wasperformedusing3 CT studies previously unseenby thesystemfrom eachpatient,
from thebeginning,middle andendof treatment. Performancewasmeasuredby
comparingthevolumes and center-of-gravity positionsof thegeneratedsurfaceswith
thoseof thephysician-drawnsurfaces. Theprostateshapeswerealso comparedby
generatingmapsof thesurfaceseparation after center-of-massalignment. Three models
wereevaluated:a prostate-only model, a bladder-only model,anda joint prostate-bladder
model.

Results: All modelsdemonstratetheability to successfully segmentthesoft tissue
structuresin themajority of cases.The averageratios of theprostateandbladderoverlap
volumes to thereferences volumesfor thefirst sevenpatientswere found to be0.829and
0.868for theprostateonly andbladderonly models. Thejoint modelresultsaresimilar,
thecorrespondingratios being 0.853and0.844. Surfaceseparationsfor thetwo models
weresimilar, themodels generallybeing within 1 mm of thephysician-drawnshapesat
mid-organ,andalongtheright and left sides.

Conclusion: Preliminary resultsfrom theproposed automaticsegmentationmethod
indicateit is sufficiently accuratefor radiotherapyapplications.


