2D /3D Registration for Motion Compensated
Reconstruction in Cone-Beam CT of Knees
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®* 3D imaging of knee-joint under weight-bearing conditions
®* Intra-scan patient motion causes artifacts in CT reconstruction

®* Previous work used attached metallic beads to track the motion in
projection images [1]

®* Marker placement may be bothersome and motion on skin might
not reflect internal motion

® Idea: Use 2D/3D registration of motion-free bone volumes to all
projection images for motion estimation

Materials and Methods
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Figure 2: Difference image of horizontal gradient of DRR and
Cost-Function acquired projection before and after registration
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| e Bone outline is accurately restored (Fig.1)

Estimated Motion
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Digitally B e Bone contours well aligned in projection images (Fig.2)
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®* Similarity measure is crucial in 2D/3D registration
® Gradient Correlation is known to be robust [2] rRMSE [7] 12.80 5.78 5.02 5.18

SSIM (102)  38.37 86.02 88.69 87.95
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