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Purpose To developan accuratepatientspecific PET atteruation coeficients mapto be usedin hybrid
MRI-PET sygemsfor brain tumor imaging The attenuaticn maps are obtained by warping a gened
(atlas) CT dataseto the patientspecifc MRI datasetisng a deformalle registration model.

Method: Paient MR imagesandthe atlas CT imagesare registeredusng a B-Spline deformablemocel
and the Mattesformulation of the mutual information metric as regidration criterion The registation
establshes a voxelto-voxel correspmdencethat maps eachvoxel in the CT atlas voxelsto the MRI
datasetcreatingan artificial, individualized CT scan of the patient’'s anatany as observedn the MRI
datasetTo evaluatethe accuacy of the deformablebasd attenwation correction tenclinical brain tumor
casesarestudiedwith MR-CT imagesets For eachcaseanatrtificial CT is computedoy warpirg the atlas
to the MRI datasetsThis artificial CT is conparedto the true patiert’s CT in terms of geametiical
accuracyof thedeformationrmodule aswell asa voxel-to-voxel comparisonof HU units.

Results: In all cases,mapping form the atlas CT to the individual MR was achievedwith great
geomdrical accuracyasvisually judgedusingthe qualitativevisual inspectiontoadls. The meandistance
between the artificial and true CT’'s exterral contou and bony anatany was 1 mm and 1.5 mm,
respectively. In termsof HU unit comparison, the mean voxel-to-voxel difference waslessthan5%.

Conclusion Attenuation corection for hyhbrid MRI-PET scannés can be easily achieved by
individualizing an atlas CT to the MRI dataset usng the BSdine deformabde model, with no user
interactionrequred. The metthod providesclinical accuacy while eliminating the needfor an additional
CT scan for PET attenuationcorrection.



