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Purpose
To compare the performance of an automated volume-based CT-RSA and a 
time-consuming stepwise landmark-based CT-RSA method with existing 

marker-based RSA using a preclinical porcine model. 
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Material and Methods
1. Segmentation
2. Rigid pair-wise registration → Timplant & Ttibia

3. Total Translation (TT) calculation using Trelative

• Stepwise landmark-based CT-RSA
• TT for 5 virtual landmarks

• Automatic volume-based CT-RSA
• TT for entire volume + visualise 

heatmap and direction vector 𝑇𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑒 = 𝑇𝑖𝑚𝑝𝑙𝑎𝑛𝑡 × 𝑇𝑡𝑖𝑏𝑖𝑎
−1

Resuts

Conclusion
Both CT-RSA methods are more precise than marker-based RSA (p<0.001)
Volume-based CT-RSA automatically captures the full motion of all
implant surface points without user intervention, while stepwise
landmark-based CT-RSA tracks only the most displaced landmark.
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