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Lack of Geneticists in USA and Globally 

Jenkins, B.D., Fischer, C.G., Polito, C.A. et al. Genet Med 23, 1458–1464 (2021).
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https://youtu.be/lGnRqpA55JE



Goals of AI-Based Facial Analysis

Define Facial 
Phenotype
Gestalts for 
HTAD
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Early 
diagnosis and 
management

Circulation

ACC/AHA CLINICAL PRACTICE GUIDELINE

2022 ACC/ AHA Guideline for the Diagnosis and 
Management of Aortic Disease: A Report of the 
American Heart Association/ American College of 
Cardiology Joint Committee on Clinical Practice 
Guidelines

Cardiac Gene Panel: POSITIVE+
Positive result: A heterozygous likely pathogenic 
variant in FBN1, c.4337A>T (p.Asp1446Val)… 
Recommendations: Management of Marfan Syndrome 
includes medications to reduce hemodynamic stress, 
surgical interventions of aneurysms and dissections, 
and surveillance….

https://youtu.be/lGnRqpA55JE



How Many Images are Needed?

vEDS: Strong predictive performance (AUC 0.95) with 13 images





Local interpretable 
model-agnostic 
explanations (LIME)
• Creates perturbed versions of the 

input image

• Analyzes how these changes affect 
the model's predictions

• Highlights which parts of the image 
most influence the prediction using a 
heatmap

• Deep blue areas = distinguishing 
features compared to controls

Face: 0 .9 8



vEDS vs Controls
Face: 0 .98

Blue areas distinguish vEDS 
from general population
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vEDS vs Controls

vEDS face is distinct from 
average face
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Brier 0.05; AUC of 0.99; P = 2.93×10-11



vEDS vs hypermobile EDS (hEDS)

vEDS vs hEDS

vEDS face is distinct from 
hEDS face
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Brier 0.09; AUC of 0.97; P = 1.12×10−19
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Marfan Syndrome (FBN1)

Brier 0.062; AUC of 0.97; P = 6.7×10-11



Loeys-Dietz Syndrome type 4 (TGFB2)

Brier 0.06; AUC of 0.98; P = 6.7×10-11



Conclusions

• AI-based facial recognition offers a promising approach 
to early HTAD diagnosis
• Non-invasive, cost-effective, rapid

• Useful for non-geneticists and regions with low access to genetic 
testing

• Limited number of training images needed (13 for vEDS)

• Effectively identifies known HTAD-specific facial features



Pediatrician’s Office



Aortic Aneurysm

Pediatrician’s Office Sports Physical



Aortic Aneurysm Aortic Dissection

Pediatrician’s Office Sports Physical Emergency Room



93% match for Marfan syndrome



93% match for Marfan syndrome
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