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How Al is Used in Cardiology

Al can be used to analyze electrocardiograms (ECGs)
to detect anomalies or predict the risk of
cardiovascular diseases. Al can also be used to
diagnose heart conditions and recommend treatments.

Al can also be used to monitor patients remotely. Al-
enabled devices can track vital signs and detect
changes that could indicate a problem. This can help
doctors provide more timely care.
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Coronary Arteries and Artificial
Intelligence

Artificial intelligence is being explored to help identify, “s——.
diagnose, and treat coronary artery diseases. N

The use of Al algorithms can help improve the
accuracy and reliability of coronary artery imaging.
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The Future of Al in Cardiology

Al is still in its early stages in cardiology, but the
potential is huge. Al can help improve care and reduce
costs, while also freeing up medical staff to focus on
more complex tasks.

Al is also becoming more accessible, with more
affordable and user-friendly systems. This could help
make Al more widely available and increase its impact
on healthcare.
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PRECEDENCE

ARTIFICIAL INTELLIGENCE MARKET SIZE, 2021 T0 2030 (USD BILLION)
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ARTIFICIAL INTELLIGENCE is a field of
computer science that aims to mimic human
thought processes, learning capacity and
knowledge storage.

Artificial
Intelligence

Machine
learning

Neural
networks

Deep neural
networks

BIG DATA: large datasets that are unable to be
Y/ o analysed, searched and interpreted. — peono
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MACHINE LEARNING:
set of techniques for solving complex problems in an automated manner through
identification of interaction patterns among variables.
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DEEP LEARNING: process that
mimics human thought whit the use of
multiple layers of artificial

NEURAL NETWORKS which can
learn, automatically generate
predictions based on input data and

output result (training sets).
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Covid CXR Hackathon:

Global event with more than 1000 experts in radiology, epidemiology and
Al from 70 different countries

¥

aims at accuracy and effective solutions based on machine learning and data science
supporting the medical doctor to formulate a Covid-19 prognosis.

oooooooooooooooooooooo

eeeeeee
Lombardia

A ST Papa Giovanni XXIIl

W’I Ospedale
y f di Bergamo




-Sistema Socio Sanitario

NI oo The real world: Al in the Cath Lab [

ASST Papa Giovanni XXIII

" PRE-INTERVENTION /

Clinical + Lab Data " Fluoroscopy * Clinical Follow-up Data
Stress + Echo * Physiological Monitoring ' Perfusion Imaging
CT/SPECT/PET * Dynamic Coronary Roadmap ' Stress + Echo
CT Based FFR * IVUS/0CT

- Angiography, QCA, * FFR/iFR
ANGIO-FFR ' CFR
Fusion Imaging * Virtual/Augmented Reality

A B

Rafael Beyar. STATE OF THE ART: robotics, imaging, and artificial intelligence in the Cath. Lab. Eurolntervention 2021;17:537-549
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FIGURE 1. (A) Angio-computed tomography 3-dimensional reconstruction; occluded segments highlighted in red. (B) Right coronary angiography longitu-
dinal reconstruction, lack of contrast, and calcified nodules. (C) Simultaneous catheterization by biradial access.
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K NE

FIGURE 1. (Continued) (D) Controlled antegrade and retrograde tracking-reverse technique and advancement of the retrograde wire into the antegrade
catheter. (E, F) Arterio-arterial loop was created, followed by predilation and stent implantation.

CT-Angiography Fusion during coronary CTO PCI. ]. Invasive Cardiology 2022;34(3):E255-E256.
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FIGURE 3. (A) Anglo-comp tomography 3-d al reconstruction; occluded segments highlighted in red. (8) Right coronary anglography longitu
dinal reconstruction, lack of contrast, and calcified nodules. (C) Simultaneous catheterization by biradial access
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FiGune 1. (Continu and advancement of the retrograde wire into the antegrade

catheter. (E. F) A
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Morphology Sizing

Review
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Proximal Ref. Distal Ref.
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Precision vs. Accuracy

Not Precise or Accurate Precise, but not Accurate

® 3
&
Accurate, but not Precise Precise and Accurate

FD-OCT @
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Co-registration + Al
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Morphology  Sizing

Deployment

B, G Calcium threshold: 180° PBK 1: LAD, Proximal-Mid Pre-PCl
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Juhwan Lee et all. Automated analysis of fibrous cap in intravascular optical coherence tomography images of coronary arteries. Nature (2022) 12:21454.
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Not hundreds, not thousands... but hundred thousands...
MILLION DATA

=>To generate augmented /synthetic data... you need data
. =To make algorithm generalizable... you need data

=> To validate approaches with large scale ... you need data
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=> To have unbiased results... you need data
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- Who takes care of the continuous training?

- Certification of data quality.

- Tolerated a margin of error?

- Medico-legal responsability...
- National and worldwide security (cyber attack,...).

- There 1s not a regulation or specific guidelines
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é Morphology Sizing Review 2] ©) —
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Proximal Ref. Distal Ref.
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intallivanaa ant e sta imparando a vivere nel mondo
ha bisogno di maestri“.

A this
lgo111d expect?

Prof.ssa Rita Cucchiara. L’intelligenza non é artificiale. 2021 Mondadori libri



-Sistema Socio Sanitario

Ospedale . Regione
WII di Bergamo * Lombardia

ASST Papa Giovanni XXIII

Intelligenza artificiale: il futuro e ora!

Paolo CANOVA, MD

Interventional Cardiology Unit
Cardiovascular Department - Papa Giovanni XXIII Hospital - Bergamo

Genova, 14 Aprile 2023.




