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Three-DimensionalMRI and Cone-BeamCT Matching for Localization of Prostate CancerTreatment

PURPOSES: Thereis a growing interestusing MRI only for prostatecancertreatmentplanning. This studyis aimedto investigate
clinical feasibilityof matching 3D planningMRI to on-boardcone-beamCT (CBCT) imagesfor targetlocalization.
MATERIAL AND METHODS: Five patients treatedwith prostate cancerwereanalyzedin this retrospectivestudy.In addition to
conventional treatmentplanning CT, planningMRI imageswereacquired for eachof thesepatientsfor better soft tissuedelineation.
The MRI imageswere fused to the planningCT during the clinical planning process.Nine sets of on-boardCBCT imageswere
acquired prior to treatmentfrom thesepatients. On-board patient position correction was performed using planning CT-CBCT
matching for all the treatments. In this study, both CT-CBCT matchingand MRI-CBCT matching were performed to localize the
treatment isocenter. The couch shifts for isocenter placement from eachmatchingwererecordedto evaluatelocalizationaccuracy.The
relative differencesof the couch shifts between the MRI-CBCT matching and CT-CBCT matching were analyzedto assessthe
accuracy of theMRI-CBCT matchingrelativeto theCT-CBCT matching.
RESULTS: The couchshifts in lateral, longitudinal and vertical directions based on the MRI-CBCT matching are0.18 ± 0.12 cm,
0.18 ± 0.16 cm, and 0.38 ± 0.12 cm, respectively. The differencesof the couchshifts betweenthe MRI-CBCT matching and CT-
CBCT matching are 0.23 ± 0.10 cm, 0.29 ± 0.19 cm, and 0.30 ± 0.21 cm along the lateral, longitudinal and vertical directions,
respectively.
CONCLUSIONS: Target localization basedon matchingbetween3D planning MRI andon-boardCBCT is feasible for theradiation
treatment of prostatecancer.


