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Purpose: The goal of this studywasto developanimage intensiy-baseddiffusion registation algoiithm that can be usedfor reliable automatic
delineation of anabmical structureson daily CT images. The constraintof the topology pres@vation methodusad in this algoiithm ensureghat

thetrandormationsarereliable and acarate.

Method and Materials. To achieve accura¢ deformable imageregistation usng a diffusion-basedmethod,we proposedto incorporatethe

gradientorientationinformation into the driving force in diffusion regidration. This is similar to the synmetric forcein the demonsalgorithm.

We also introducedto use the positive Jacobianconstrant, which is the fundanental requirement for topology preservationasa guidelineto

determine the smoothirg parameterin the diffusion algorithm to ensure thata realisticregistration canbe achieved The planningcortourswere
mappel ontothedaily CT image usingthedisplacemaet field after the deformablémageregistraton. The contourmappng seves asavalidaion

of the algorithm proposedn this study. The performanceof the proposedalgorithm for register3D CT images of prostateand headand neck
cancerpatiens wereevduated by visudly assessigthe agreenent of theanatomichstructureswith deformed contaursin targetimage.

Results The cortours deformedwith the topology preservabn methodare more accuete segmentatiorof the anatonical structures,compared
to a similar methodwithout this corstrant. The positivity of Jacoban provided a way to evaluatethe performanceof theregistrationandto serve
as guidancefor sdectingsmoothing parameters.

Conclusion: We propo®d a diffusion registrationalgorithm incorporagd with the intersity gradient information and the postive Jecobian
constraint that ensureghe transbrmationsto topologcally preservatin of anatomeal structures Comparedo denonsalgaithm, the proposed
algorithmis morecompuational efficientandaccurag, especidy for prostate CT imagesregidration.

Theresarchisin pat sponoredby Varian.



