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Purpose: To determinetheability of a normalizedmutual information (NMI) algorithm to perform automated“prostateonly” rigid-
bodyregistrationof CT/MR prostateimagesfor I-125seedpost-implant dosimetric assessment.

Method and Materials: CT/MR imagevolumesfor threepatients wereobtainedapproximately4 weekspost-implant. CT datawere
acquiredusing a non-helical scanwith 3.0mm slicethicknessand~0.3mm pixel pitch. MR dataat 1.5Twereobtained using two
pulsesequences: T2-weightedwith TE/TR=91/4748ms, andbalancedfast-field echo(B-FFE)with TE/TR=9.6/4.8ms. A surface
coil (SenseCardiac)wasusedto acquire axial slices3 mm thick with no gaphavinga pixel pitch of ~0.3mm. NMI-basedregistration
wasperformed using theMatchLab module in theAnalyze7.0 softwarepackage, which affordscontrolof an extensive rangeof
registration parameters. Theseparameterswerevaried systematically to determinetheir influenceon registrationaccuracy.

Results: Automated“prostateonly” registration of T2-weightedMR imageswith CT wasunsuccessful. For B-FFE-weightedMR,
registration to sub-millimeteraccuracy transaxially and mill imeteraccuracyin thescandirection wasachievedfor all threepatients
usinga commonsetof registration parameters. Theseparametersservedto definea box-shapedregistrationvolumecontainingmostly
prostate, eliminate CT intensitiesbelow -100HU, sample 6400 points perimageslice, create 8-level individual andjoint entropy
histograms, and specifya transformation searchstrategy. Analysis of additionalclinical datais ongoing.

Conclusion: Automated“prostateonly” registration of CT/MR imagesof theimplantedprostateto sub-mill imeteraccuracy
transaxially andmillimeter accuracy in thescandirection is feasible. Achieving this level of accuracyrequiresappropriate and
sufficient information contentin theMR images(which a B-FFE sequencecan provide), pre-selection of imagingdatacontaining the
mostrelevantinformation, and specificationof appropriate NMI algorithmsearchparameters.
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