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Purpose: We wishto achievemaximum registration performancein the region aroundthe tumor for patientswith rectalcancerto
assessthechangesin PETsignal due to radiotherapy.

Method and Materials: A nonrigid registrationwasperformedon ninePET-CT imagesof threepatientswith rectalcancer.We use a
B-splinetransformationmodelwith mutualinformation assimilarity criterion. Theregistration is performedin a multiresolution
framework.To excludetheinfluenceof differencesin bladderfil ling, registration waslimitedto themesorectum,delineatedat
planning time, by only calculating thesimilarity criterion for the controlpointsinside the mesorectum. In thelast multiresolution
stagesof theregistration,a small , local volumeconstraint wasusedto regularize thedeformationfield insidethetumorregion.
Validation wasperformedby comparing volumeoverlap(Dice Similarity Coefficientor DSC), centroiddistanceandvolumechange
of themanuallydelineatedrectum contourfor all sliceswheretumor wasactuallyseenon theFDG-PET.

Results:When usingtheregionof interest, volume overlapincreaseswhile centroid distancedecreasesfor all registrations.Themean
DSC when usingtheentire imagefor registrationswas0.68comparedto 0.79 when only registeringinsidethemesorectum. Themean
centroid distance decreasedfrom 4.40mm to 3.30mm. Themeanvolumedifferencedecreasedfrom 28.11%to 14.09%.

Conclusion:Resultsshowthat by limiting theregistrationto the mesorectum, a muchhighervolumeoverlapfor therectumcanbe
seen. Also, by regularizingthedeformation field aroundthetumor in thelaststagesof theregistration,a slight increasein rectum
correspondenceis found.The results of theseregistrationscanbeusedto evaluatethePETsignalaroundthetumorovertime.


