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CT- Fusion

• Harness 3-dimensional 
information from pre-
op CT

• Pan/zoom/rotate

– Reduce radiation dose

– Reduce contrast load

– Reduce length of 
procedure



Fusion imaging in Liverpool



Spot Quiz? Who is the operator



Spot Quiz? Who is the operator



CT Fusion in EVAR
• reduction in radiation and use of iodinated contrast
• May improve speed of procedure.



CT-Fusion

• Mechanical Fusion 
systems

– Manual image 
registration in AP and 
Lateral +/- cbCT

• Computer Image based 
Fusion 

– Artificial intelligence 
registration (CYDAR)



Cydar, Cloud based Fusion system



Working Range Cydar



Mechanical v Cydar





Correction of Mask, Mechanical



Correction of Mask, Cydar



Correction of Deformation, Cydar



Deformable Anatomy Tool (Cydar)



Deformable Anatomy Tool (Cydar)



Posture change: Intervertebral movement 
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Mechanical v Cydar





Pro Cons

Mechanical Fusion
• AP + Lateral registration
• Manual correction for position

Standard Package (Free) Registration errors
Manual Re-registration
Technician training
No correction for Deformation
-

Artificial Intelligence
(Cydar)
• No Registration step
• Automatic corrections for posture
• Manual correction for position
• Correction for Deformation

Automatic image registration
Ease of use
Machine Learning
Developed for EVAR
Vessel Deformation function

Cost
Lateral imaging not possible
Delay for registration
Additional equipment installation





Eur Radiol Exp. 2018 Dec; 2: 35

EMBASE publications using the search query (‘artificial intelligence’/exp. OR ‘artificial intelligence’ OR
‘machine learning’/exp. OR ‘machine learning’ OR ‘deep learning’/exp. OR ‘deep learning’)
AND (‘radiology’/exp. OR ‘radiology’

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6199205/


• Retrospective application of 
image based Fusion.

• 100 % accurate in AP following 
image registration 

• Accuracy diminished 

– Lateral imaging

– aortic angulation

– Deformation by stiff 
endovascular tools



• Lateral imaging
– 60 degree oblique

– 30 degree CC tilt

• Aortic angulation

• Deformation by stiff endovascular 
Instruments

– Vessel deformation tool



Conclusion
• Artificial intelligence is here to stay. 
• We are still learning how this tool will help us in Endovascular Surgery 
• Cydar is a promising new Tool.

• Lateral Imaging ?
• Thoracic applications??
• Increased automation??

• Cost is a major issue in the short term
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