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Complex 3D, patient-specific anatomy
Chronic aortic dissection



Treatment

Complex 3D, patient-specific anatomy



Precise plans but poor view of soft tissues and 3D anatomy during surgery

Problem

No direct 
link

Diagnostic 3D CT scan used to plan surgery
Intra-operative X-ray guidance does 
not show soft tissues or 3D anatomy

During surgeryBefore surgery



In-theatre guidance | Dynamic image fusion

Cydar Maps
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Cydar Maps system architecture



Value of cloud technology

• Easy access: case plans, intra-operative recordings, all CTA data

• Collaboration: case-planning, intra-operative screen-sharing 

• Automatic remote software upgrade

• 24/7 remote support



Global experience | Data-driven clinical decision support
Improved patient outcomes



Cydar Maps
Software-as-a-Medical 
Device   (FDA & CE cleared)
• Informs individual patient care
• Identified data (patient, hospital, 

clinician)

Cydar Data for new Insights
• ≈10GB new data generated by AI (DL 

and computer vision) per patient 
pathway

• Highly structured
• Globally pooled
• Unidentifiable with respect to 

geography, hospital, clinicians, and 
patients

Inter-relationship of clinical application with analytics
Improved patient outcomes

MAPS
PLANNING & 
SURVEILLANCE

3RD PARTY CLINICAL 
COLLABORATION

ANALYTICS 
DASHBOARD



Lumen segmentation

Thrombus segmentation

Anatomical regions

Reference points Virtual wires

Combined functions
AAA sac example:
1. Segment lumen and thrombus 

between lowest major renal 
artery and iliac bifurcations

2. Measure volume

Device classifiers

Cydar analytics
Combined AI functions

Deep learning segmentation and image classification of Cydar 3D and 2D image data
Analysed with fully automated deterministic algorithms (e.g. angles, curvatures, areas and volumes)



Cydar suprarenal angulation analytic

Analytics pipeline distils meaningful insights
Improved patient outcomes

Example insight: 
In steep supra-renal neck angles, what does the data show about outcomes with different EVAR devices?



Cydar analytics demo
• Real data, real functionality
• Small sample size for demo 

purposes
• Fractional change in sac volume 

on y-axis. Device type of x-axis
• Slider top right filters dataset by 

suprarenal angulation

Analytics pipeline distils meaningful insights
Improved patient outcomes

Example insight: 
In steep supra-renal neck angles, what does the data show about outcomes with different EVAR devices?



• AUTOMATIC PACS VIGILANCE AND PROCESSING OF 
POST-EVAR CT SCANS

• ANEURYSM SAC VOLUME CALCULATION AND DISPLAY 
OF VOLUME TRENDS OVER TIME

• FULLY AUTOMATED OVERLAYS FROM ARCH TO 
FEMORALS, STEEP LAO-RAO, CRANIAL-CAUDAL

• ALWAYS ACCURATELY ALIGNED WITH SKELETON
• MAP UPDATES TO MATCH VESSEL DEFORMATION 
• SECURE LIVE REMOTE COLLABORATION

• BUILDS A 3D MAP FOR SURGERY: GUIDEWIRES, 
INTENDED DEVICE POSITIONS, GEOMETRY, 
MARKERS

• AI COMPARES ANATOMY TO DYNAMIC GLOBAL 
POOL OF MATCHED DATA: AWARENESS OF 
ANATOMICAL EXTREMES

• SECURE REMOTE COLLABORATION

Cydar Maps
End-to-end clinical application



IS THERE REALLY A NEED?



Current data
Independent case-control studies in UK and US 

J Vasc Surg, 2018;68:1706-13, J Vasc Surg, 2018;67:e61 

Overall 50% reduction in 
radiation dose in standard EVAR

Overall 
30% reduction in radiation

20% shorter procedure times
in mixed standard and 

complex EVAR



Current data
Accuracy | Confidence

Hardware-based tracking Image-based tracking
(Cydar EV software)

Eur J Vasc Endovasc Surg, 2016;52:323-31



Current data
FEVAR | Learning curve | Sustained reduction in radiation exposure 

J Vasc Surg, 2023; 77:366-373



Intervention is 
more effective but 
more costly:
QUESTIONABLE

Intervention is 
more effective and 
cheaper:
ACCEPT

Intervention is less 
effective and more 
costly:
REJECT

Intervention is 
more effective but 
more costly:
QUESTIONABLE

More costly

Increase in 
health effects

Less costly

Decrease in 
health effects

Comparator

“Provides similar or 
greater benefits at a 
similar or lower 
overall cost than the 
comparator(s)”

NICE Appraisal
NHS is an efficient and effective healthcare system. Resource stretched. 



NICE Digital Evidence Framework
Digital health technology to guide treatment



NICE Digital Evidence Framework
High quality RCT





Study design
Prospective, multi-centre, two-armed, randomised controlled trial

Power calculation, 90% power, 2-sided 5% difference

Procedure duration (min(SD)):
• 2D fluoroscopy  132.1(69.2)
• Cydar   109.6 (34.2)

(J Vasc Surg, 2018;67:e61)

22.5 min

340



ARIA trial progress
213 patients, total required = 340

86.2%



• Dynamic fusion imaging has the potential to revolutionise the 

information available to clinicians for endovascular repair

• The dynamic database grows and evolves with real-world use

• ARIA trial will provide data on clinical-, technical- and cost-

effectiveness 

• Submission to NICE to understand the true value of this technology

Conclusion
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