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Artificial Intelligence





Computed tomography
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❑ Calcium Score 

❑ CAD-RADs 

❑ AI-QCT 

❑ Virtual Myocardial blood flow 

❑ Therapeutic alghoritm



Calcium Score 



CAD-RADS 

Cury R JCCT 2022



CAD-RADS 

Muscogiuri G, Pontone G Atherosclerosis 2020 Corti A, Pontone G EJR 2025





X-FFR

On-site xFFR represents a new on-site mixed deeplearning– 
and fluid dynamics–based FFR method, with fast processing 
time and high reproducibility. It showed good agreement with 
iFFR and comparable diagnostic accuracy to off-site FFRct. 
Given these findings and its on-site operation, it could 
represent an ideal tool for implementing the use of CT-FFR 
in the clinical practice.

Fazzari F, Pontone G JACC CI 2026



HOW TO APPLY IN CLINICAL PRACTICE

92nd 
percentile

Patient adopted 
aggressive lifestyle 
modification and 
medication 
recommendations (high 
intensity statin, Zetia 
and low dose aspirin)

Most recent lipids: 
cholesterol 167-
>84; HDL 
cholesterol 46->43, 
triglycerides 138-
>104 , LDL 88-> 50 
mg/dL, respectively 



Virtual myocardial blood flow

Di Gregorio S, Pontone G EJNM 2022



Di Gregorio S, Pontone G EJNM 2022

Personalized boundary 
conditions

3D Geometry segmentation 
(n=8) Simulation and validation

➢ statistical analysis on routine clinical 
measures (n = 300) 

	  personalized aortic pressure

➢ segmentation from CT scans

➢ coronary – myocardium association

➢ finite-element simulation

➢ validation: inv. FFR and stress-CTP

Virtual myocardial blood flow



Working in Progress

➢ PCI with stenting at 5 sites: 

 1. Left Main 
 2-3. LAD proximal and medial 
 4-5. RCA proximal and medial

Stress CTP 
follow up

Stress CTP 
pre PCI

Virtual PCI 
executed

Virtual PCI 
optimized

❖ man, 72 yo, all typical symptoms of CAD 
         cCTA scans: severe, diffuse multivessel disease 
         CTP imaging: diffused inducible ischemia

31.24% 6.90% 9.13% 3.90%

Virtual myocardial blood flow





Lale Tokgozoglu et al. EHJ 2022;43;3198-3208.

IL-6  Ligand 
Ziltivekimab

Colchicine
Inflammasome 

Inhibitor 

MCC50

Young 
patient

Elderly 

Genome editing 
CRISPR-CAS9

 Sek Kathiseran 
  (familial 
hypercholesterolemia ) 
    

VERVE  
Therapeutics 
editing genes as  
ANGPTLike 
prot3 PCSK9 
gene



Primary endpoint (non-inferiority) 
 MACE (cardiac death, target vessel MI and ischemia-driven TVR) between CT- vs. 

IVUS-guided PCI at 1-year follow-up. 

 

Patients with stable CAD* (n=1000) with at least one lesion with diameter stenosis 
>70% and FFRCT ≤0.80

CT-guided PCI strategy 
FFRCT Planner + Online CT guidance  

IVUS-guided PCI strategy 
Mandatory pre and post PCI imaging 

R

Hypothesis: A CT-guided PCI strategy is non-inferior to IVUS guided PCI with respect to MACE

Key Exclusion Criteria: LM stenosis, STEMI, 
eGRF <30 ml/Kg,previous PCI in target vessel 
or CABG, insufficient CTA quality.

Key secondary endpoint 
 Radiation dose and contrast volume between CT-and IVUS-guided PCI strategies. 

Post-PCI FFR measured immediately after PCI between CT-and IVUS-guided PCI strategies. 
SAQ-7 scores between CT and IVUS guided PCI strategies at 12 months.

Centralize Core Laboratory Screening for Eligibility

P4 RCT

PCI at operator discretion 
Invasive physiology pre and post-PCI recommended  

* or stabilized ACS



Coronary CTA: 3D Angio



Left circum flex (LCx)

Curved Multiplanar Reconstruction (Curved MPR) Straight MPR Cross-sections
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LA  13.26 mm2 
LD 4.11 mm 

LA  9.45 mm2  
LD 3.47 mm  

LA 4.56 mm2 
LD 2.41 mm

MLA 1.62 mm2 
AS 78%   

LA 3.83 mm2 
LD 2.21 mm

PB 90%   

1st OM

LAD



Myocardial Mass at Risk

* Percentage myocardial mass subtended by LAD 
** Percentage myocardial mass subtended by RCA

LAD 42.8%*LCx 44.5%**



Best Projections

AP 0 
CAU 38

LAO 10 
CAU 35

LCx



CT Plaque morphology and FFRCT

3D Plaque 
Reconstruction

FFRCT

LCx



PCI for LCx JL or EBU Projections 
LAO 10 CAU 35 & 

AP 0 CAU 38

Vulnerable 
Plaque

Recommendation strategy 

CT Guided PCI

1 DES  
18 mm LCx proximal

Lesion: LCx



Cardiac Magnetic Resonance
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Indications &  
Patient Scheduling

Acquisition Image Reconstruction & 
 Image Quality

Segmentation & 
Quantification

Classification & 
Reporting

Prognosis

Impact of Artificial Intelligence?

Leiner et al. Journal of Cardiovascular Magnetic Resonance (2019) 21:61 (readpated)



Deep NN for ECG Signal Denoising 
Image quality and SNR strongly influenced by ECG-signal

Karol Antczak : Med Physics 2016



Deep Learning–based Prescription of Cardiac MRI Planes 

Specialty technologist and physician training 
is a limiting factor for the availability of CMR, 

Automated cardiac planes acquisition 

Plane angulations from DL compared with 
those prescribed by the technologist 
Aim:  robust, reproducible, easy to perform 

CNN trained to identify these landmarks

Blansit, Hsiao et al. Radiology: Artificial Intelligence 2019 

Annotated landmarks on 892 LAX and 493 SAX



DL in CV-MRI Applications: reconstruction Time
Cardiac perfusion: leveraging image quality

Standard MR Reconstruction                                                     DL Reconstruction 50% By DL Recon 
IQ 

Fournier A et al: RSNA 2019 (Hôpital Paris Saint-Joseph, Paris/FRA)



Baggiano A, …, Pontone G, Int J Cardiol 2026

#Fast Protocol
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Dilated cardiomyopathy phenotype - ICM

TTE score: [0.007 * EDV/BSA (mL/m2) – 0.032 * LVEF (%)] 

CMR score: [0.005 * EDV/BSA (mL/m2) – 0.029 * LVEF (%) + 0.010 * 
LGE ischemic mass (g)],



CarDiac MagnEtic Resonance for Prophylactic Implantable-CardioVerter DefibrillAtor ThErapy International 
Study in Ischemic Cardiomyopathy 

Short Title: DERIVATE-ICM Study

Pontone G et al DERIVATE-ICM JACC CI 2023

Dilated cardiomyopathy phenotype - ICM



Dilated cardiomyopathy phenotype - ICM

Ghanbari F, … Pontone G, Schwitter J Radiology 2023



The presented ML-based algorithm can analyse multicenter CMR scar data fully 
automatically yielding scar mass that correlate with human-generated GT. Such a tool could 
facilitate the quantification of CMR scar imaging in clinical routine cardiology as it eliminates 
human observer variability and can handle large data sets. 

Ghanbari F, … Pontone G, Schwitter J Radiology 2023

Dilated cardiomyopathy phenotype - ICM



Ghanbari F, … Pontone G, Schwitter J Radiology 2023

Dilated cardiomyopathy phenotype - ICM



Ghanbari F, … Pontone G, Schwitter J Radiology 2023

Dilated cardiomyopathy phenotype - ICM



Clinical Example

“A 49-year-old patient notices a painless rash on his shoulder. Months later, his 
wife asks him to see a doctor, who diagnoses a seborrheic keratosis. Later, when 
the patient undergoes a screening colonoscopy, a nurse notices a dark macule 
on his shoulder and advises him to have it evaluated. One month later, the 
patient sees a dermatologist, who obtains a biopsy specimen of the lesion. The 
findings reveal a noncancerous pigmented lesion. Still concerned, the 
dermatologist requests a second reading of the biopsy specimen, and invasive 
melanoma is diagnosed. An oncologist initiates treatment with systemic 
chemotherapy. A physician friend asks the patient why he is not receiving 
immunotherapy”

Rajkomar A NEJM  2019

2019

A 49-year-old patient takes a picture of a rash on his shoulder with a 
smartphone app that recommends an immediate appointment with a 
dermatologist. His insurance company automatically approves the direct 
referral, and the app schedules an appointment with an experienced nearby 
dermatologist in 2 days. This appointment is automatically cross-checked 
with the patient’s personal calendar. The dermatologist performs a biopsy of 
the lesion, and a pathologist reviews the computer-assisted diagnosis of 
stage I melanoma, which is then excised by the dermatologist

2029 ?






