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Purpose:
To develop an imageregistration scheme,which combinesboth rigid anddeformableregistrationtechniques, to map the ultrasonic
tissuetyping (UTT) imagesto thecomputedtomography (CT) imagesfor tumor targetedprostateIMRT treatment.
Method and Materials:
UTT spectrum analysis can identify the cancerousregionsinside the prostate to guide prostateradiation therapy.Current IMRT
treatment plansfor theprostatearedesigned on CT images. We developeda rigid registrationfollowed by a deformable registration
schemefor tumorregionmappingbetweenCT andUTT images. Therigid registrationwasachievedby adjusting therelativeposition
of the two image setsuntil the mutual information between them was maximized.The deformableregistrationwas basedon a
biomechanical model and finite elementmethod (FEM). The prostate from both imagesets was outlined by the clinician and the
surface deformation betweenthe two contour setswerefed into the FEM software algorithm to derivethe volumetricdisplacement
inside the prostate. When the voxel points correspondencebetweentwo imagesetswere known, the tumor areadetectedwith UTT
wasmapped onto theCT imagesandusedfor 3D planningfor doseescalation.
Results:
Thealgorithm wasvalidatedusing a tissuemimicking deformableprostatephantom andtenprostatespecimens. Theurethraservedas
a marker for verifying the registrationprocess.For phantom andexvivo study, thedisplacementof theurethramatchedwell between
the CT imagesand the deformed ultrasoundimages. The distribution of the 2D matching errors for the urethracentral point hada
meanandstandarddeviationof 2.0mm± 1.1mm. We startedto applyour registrationscheme using in vivo prostatescans.
Conclusion:
We validatedour registration schemewith our phantom andex vivo studies. We demonstratedthe feasibility of clinically employing
this UTT methodfor intra-prostatic tumor doseescalation.


