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3. Abstract 
Purpose: To evaluate the accuracy of rigid registration between CT angiography and 
fluoroscopy during endovascular repair (EVAR) of abdominal aortic aneurysm. 
 
Methods: A new workflow enabling rigid registration between preoperative CT-scan and 
fluoroscopic images was implemented on a prototype workstation (Siemens Healthcare) to 
provide advanced visualization during EVAR procedures. From pre-operative CT-scan, AAA 
lumen and thrombus meshes and 4 vascular markers (right and left renal and internal iliac 
arteries) were registered on an intra-operative C-arm CT acquired at the onset of the 
procedure. During on-line procedure an interactive correction of registration was possible 
after each DSA acquisition based on the vascular markers and on the lumen mesh outlines. 
Using the video recording of registration overlay, the mean absolute error (MAE) was 
estimated for head-feet(Z) and right-left(X) displacements before and after correction, once 
the delivery device was in place, on the 4 vascular markers in 12 patients. A score of clinical 
added value (SCAV) was defined as very-high if the Z error < 3mm, good if Z>3 and Z<5mm, 
and low if Z> 5mm. 
 
Results: For the lowest renal artery, MAEs were respectively at X=5.8±5.9mm/Z=9.2±3.7mm 
before and X=0.8±0.8mm/Z=0.8±1.1mm after correction. The largest iliac artery MAE were 
respectively at X=5.5±2.9mm/Z=5.3±3.5mm before and X=1.0±0.7mm/Z=0.6±0.7mm after 
correction (P<<0.01). SCAV was low for 9, good for 2 and very high for 1 patient(s). 
 
Conclusion: Rigid registration is feasible and fairly accurate. The correction process 
significantly reduced error magnitude. An elastic registration is necessary to minimize error 
due to vessels deformation by endovascular devices. 
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