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Abs tract Subm ission

Purpose: To reporta methodfor registration andfusionof 3D magnetic resonance(MR) volumeand2D X-ray imagesobtainedfrom
a C-arm mountedflat paneldetector. This XMR (X-ray/MR) techniquehasbeendesignedasa support for X-ray guidedembolization
of venousmalformations using pre-interventionalmagnetic resonanceimaging(MRI). 
 
Method and Materia ls: Registration and fusion are performed througha custom-madegraphical user interface and are basedon
multimodality externalmarkers. A high resolution MR sequencehasbeenoptimizedto obtaina precisepre-interventionallocalization
of the markers.After the localization, a rigid bodyregistrationmethodis implemented, basedon oneor two X-ray acquisitions,which
canbe apply to subsequent imageswith different C-arm angulations.Theprecisionof the registration, with respectto the numberof
markers used,hasbeenevaluated on a phantom andtestedoff-line with patients.

Results: The computationof registration parameters from one MR volume, two X-ray images and four externalmarkers on a
phantom, is a goodexampleof realisticclinical conditions. For this computation, anexcellentregistrationaccuracyis obtainedfor any
subsequent imagetaken at different C-arm orientations (0.9±0.6mm). Furthermore, we find that only oneX-ray view is sufficient to
reachequivalentaccuracywhenthe registrationis performedon imagestakenat similar C-arm orientation(0.8±0.6mm).

Conclusion: As far aswe know, this level of accuracyhasneverbeenreported in the literatureusinga similar registration method.
Startingwith only two X-ray acquisitions, this work showsthatexcellentregistrationaccuracywith anMRI acquisitionis possible for
any subsequentimagetakenat differentC-arm angulations. Moreover, we show that when the registration is performed on images
takenat aboutthesameC-arm orientation,oneview is defini tely enoughfor anaccuracyof approximately1 mm.


