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Purpose: To developan accuratepatient-specificPET attenuationcoefficients mapto be usedin hybrid
MRI-PET systems for brain tumor imaging. The attenuation maps are obtainedby warping a general
(atlas) CT datasetto thepatient-specific MRI datasetusing a deformable registration model.

Method: Patient MR imagesandthe atlas CT imagesare registeredusing a B-Splinedeformablemodel
and the Mattes formulation of the mutual information metric as registration criterion. The registration
establishes a voxel-to-voxel correspondencethat maps eachvoxel in the CT atlas voxels to the MRI
dataset,creatingan artificial, individualized CT scan of the patient’s anatomy as observedin the MRI
dataset.To evaluatetheaccuracyof the deformable-basedattenuation correction, tenclinical brain tumor
casesarestudiedwith MR-CT imagesets. For eachcaseanartificial CT is computedby warping the atlas
to the MRI datasets.This artificial CT is comparedto the true patient’s CT in terms of geometrical
accuracyof thedeformationmodule aswell asa voxel-to-voxel comparisonof HU units.
.
Results: In all cases,mapping form the atlas CT to the individual MR was achievedwith great
geometrical accuracyasvisually judgedusingthe qualitativevisual inspectiontools. The meandistance
between the artificial and true CT’s external contour and bony anatomy was 1 mm and 1.5 mm,
respectively. In termsof HU unit comparison, themean voxel-to-voxel differencewaslessthan5%.

Conclusion: Attenuation correction for hybrid MRI-PET scanners can be easily achieved by
individualizing an atlas CT to the MRI dataset using the BSpline deformable model, with no user
interactionrequired. The method providesclinical accuracy while eliminating the needfor an additional
CT scan for PETattenuationcorrection.


