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What is AI?

We Need MORE DATA!

Natural Progression
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Case Reports 
and Series

Single Center 
Studies

Multicenter 
Studies

Meta-
analyses

Data 
Registries 

(VQI)



It’s Just “Simple” Math… 
Learned on Data
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Logistic 
Regression

Neural 
Regression



Foundations of Classic Machine Learning (AI)

•Analyzing Large Amounts of 
(quality)Data 

•Recognizing Patterns 

•Predicting Outcomes 
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Front. Cardiovasc. Med., 05 January 2023 Sec. Cardiovascular Imaging, Volume 9 - 2022 | https://doi.org/10.3389/fcvm.2022.1040053

Wall





AI-based Aortic Segmentation is (more) 
accurate
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Adam C et al, Eur J Vasc Endovasc Surg 2021 and Postiglione TJ et al, J Vasc Surg 2024 
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Glassbox
Fully auditable

AI system

RAW Map

IRIS AI

Aortic wall analysis that 
provides

wall tissue strength 
characteristics for the 
individual patient 



Aneurysm behavior probability

Sac enlargement (1y)

Critical weakning (1y)

Critical weakening (5y)

Growth risk (5y)

Non rupture (5y)

Endoleak (2y)

Survival (5y)

Forneris A et al. JVS Vascular Science 2023
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Risk/ Probability Assessment

Functional and local characterization of aortic issue (RAW score) resulted in 
superior prediction of growth compared to geometrical assessment 



RUPTURE PREDICTION
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• Standard static scans

• Radiomics & CFD

• N = 106

• Unique matched “twins” cohort

• Equal diameter, age, sex

• Time-to-rupture range: 6-364 days

AUC=89%

Parametric meshing

“Onion-Ring” Layering

Concentric layers



RUPTURE PREDICTION
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89.3%AUC
87.0%Accuracy

91.0%Sensitivity

83.5%Specificity

ViTAA Iris

AUC=89%

• Standard static scans

• N = 106

• Unique matched “twins” cohort

• Equal diameter, age, sex

• Time-to-rupture range: 6-364 days

chance line



Ruptured 20 Days Later
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M, 62yo, 50.2mm

91% Rupture 
Probability at Baseline

AI

RUPTURE PREDICTION



RUPTURE PREDICTION
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89.3%AUC
87.0%Accuracy

91.0%Sensitivity

83.5%Specificity

ViTAA Iris

AUC=89%

• Can we predict when they will 
rupture?

• Time-to-rupture range: 6-364 days

• Binned in 20 days periods

20 days bins



POST-OP SURVEILLANCE
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Outer wall Outer wall + stent Stent only

Peak Wall Strain Triage endoleaks Optimized stent 
selection and 

design
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Allows for complete (AI)ortic analysis:



The Future of
Artificial Intelligence
Number of Search Parameters?
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Traditional
Search Models

10s

Classic 
AI Models

1,000s

Generative AI Models

1,000,000,000s

Diffusion models

Generative (pre-trained)
Transformers
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Generative AI TECHNOLOGY
Umbrella term that encompasses any AI system 

designed to create new content:

e.g. These people do not exist



Generative Adversarial Network (GAN)



The “synthetic” patient (aorta)

Human aortic characteristics without 
actually including any back traceable 

real-patient data.

ViTAA is currently working on approval of RAW Maps with FDA feedback and 
guidance. It is not yet available for sale inside or outside the US.
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AI TECHNOLOGY
The artificial aorta

Use Case: We need more endoleaks

Original database

16 post-EVAR patients
• 2 Type-I endoleaks
• 14 with Endoseal
• Mean 2-year follow-up

Synthetic database

5000 post-EVAR patients
• 2500 Type-I endoleaks
• 2500 with Endoseal
• 6 mins to synthesize (laptop)
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• Hugely imbalanced
• Diminutive target class size

• Perfect class balance
• Large cohort size 

Impossible to train AI
Ideal to train AI



AI TECHNOLOGY
The artificial aorta

Use Case: We need have more endoleaks

Type-I Endoleak Prediction
Mean AUC = 0.80



Digital twin technology: Virtual Repair



Summary:

AI-Based Segmentation Critical:

Increased accuracy of planning

Patient-Specific Wall Analysis

Outcome Prediction to inform care

Synthetic datasets/Virtual repair



Thank you



CLINICAL AI APPLICATIONS
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How do we craft real-world clinical AI?

Data standardization Deep phenotyping

Human understanding
of the pathophysiology

Data sourcing
• Multi-centric, wide spectrum 

demographics
• Acquired under real-world 

conditions

Model design 
+ Training
+ Validation

Glassbox AI


