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OUTLINE

1) Sudden cardiac death epidemiology
2) When CMR is indicated in pts with arrhythmic disorder
3) … in the setting of dilated cardiomyopathy
4) … in the setting of hypertrophic cardiomyopathy
5) … in the setting of ACM



… in the setting of dilated cardiomyopathy



… in the setting of dilated cardiomyopathy 

Severe LVEF

Moderate
LVEF

30%

22%
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Distribution of SCD based on LVEF in in Multnomah County, Oregon
(population 660,486; 2002 to 2004) prospectively ascertained in the
ongoing Oregon Sudden Unexpected Death Study

KEY POINT: “On the other hand, several patients who had
aborted SCD did not meet LVEF cut-off values for ICD
implantation eligibility



… in the setting of non ischemic cardiomyopathy



… in the setting of non ischemic cardiomyopathy

KEY POINT : “Up to 1/5 of patients with 2D TTE LVEF could be reclassified by CMR as having lower LVEF



… in the setting of non ischemic cardiomyopathy

Masci PG, Pontone G Circulation CVI 2015

KEY POINT: “LGE is an independent predictor of sudden cardiac
death and congestive heart failure in DCM beyond the LVEF”



… in the setting of non ischemic cardiomyopathy

A ringlike pattern of LV scar was defined as LV subepicardial/
midmyocardial LGE involving at least 3 contiguous segments
in the same short-axis slice.

Muser D Circulation 2021



… in the setting of non ischemic cardiomyopathy

Pontone G CMR for ICD Study Circulation CVI 2016



… in the setting of non ischemic cardiomyopathy

Pontone G CMR for ICD Study Circulation CVI 2016



… in the setting of non ischemic cardiomyopathy

Pontone G CMR for ICD Study Circulation CVI 2016



… in the setting of non ischemic cardiomyopathy

Guaricci AI, Pontone G Europace 2021
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… in the setting of non ischemic cardiomyopathy

Guaricci AI, Pontone G Europace 2021

Derivation Cohort



… in the setting of non ischemic cardiomyopathy

Guaricci AI, Pontone G Europace 2021 in press



… in the setting of ischemic cardiomyopathy 

Pontone G Circulation CI 2017
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Pontone G Circulation CI 2017

Incremental value of cardiac

magnetic resonance (CMR) score in

predicting major adverse cardiac

events when compared with models

including global registry of acute

coronary events (GRACE) score in

combination with transthoracic

echocardiography (TTE)–left

ventricular ejection fraction (LVEF).

IDI indicates integrated

discrimination improvement; and
NRI, net reclassification improvement

… in the setting of ischemic cardiomyopathy 



… in the setting of ischemic cardiomyopathy

Kelle S JACC 2009

LGE extent

Bojè P JACC 2011

LGE transmurality

Roes S Circulation 2009

LGE heterogeneity



Pontone G, Fusini L … Guaricci AI et al DERIVATE-ICM submitted

… in the setting of ischemic cardiomyopathy 
CarDiac MagnEtic Resonance for Prophylactic Implantable-CardioVerter DefibrillAtor ThErapy

International Study in Ischemic Cardiomyopathy
Short Title: DERIVATE-ICM Study

Univariate Analysis Multivariate Analysis
HR (95% CI) p value HR (95% CI) p value

LVEDVi > 140 mL/m2 2.370(1.559-3.603) <0.001 1.841(1.140-2.974) 0.013

LVEF<21% 2.334(1.535-3.551) <0.001 1.814(1.151-2.858) 0.010

LV mass/BSA >72 g/m2 1.558(1.006-2.411) 0.047 0.661

LGE from 75% to 100% 2.930(1.173-7.318) 0.021 0.159

LGE segments > 8 1.759(1.150-2.689) 0.009 1.562(1.012-2.410) 0.044

p=0.005

Model based on 
Composite CMR Risk Score

Low risk High risk % Reclassified
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No MAACE

Low risk 263 23 8

High risk 252 143 64

MAACE

Low risk 17 4 19

High risk 18 39 32

Categorical NRI: 15.7% (3.9-27.5%), p=0.009
Continuous NRI: 44.3% (21.6%-67.0%)

p<0.001Red: 2 of 3 criteria



Pontone G, Fusini L … Guaricci AI et al DERIVATE-ICM submitted

… in the setting of ischemic cardiomyopathy 
CarDiac MagnEtic Resonance for Prophylactic Implantable-CardioVerter DefibrillAtor ThErapy

International Study in Ischemic Cardiomyopathy
Short Title: DERIVATE-ICM Study

60%40%

TTE-LVEF<35%

CMR Composite Risk Score ≤1 CMR Composite Risk Score ≥ 2

91%

9%

TTE-LVEF≥35%

CMR Composite Risk Score ≤1 CMR Composite Risk Score ≥ 2

2.5%

6.7%
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MAACE: event rate per 100 person-year
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5.9%

0%2%4%6%8%10%12%

MAACE: event rate per 100 person-year



Ghanbari F, … Pontone G, Schwitter J SCMR 2020

… in the setting of ischemic cardiomyopathy 

Using machine-learning for fully automatic LGE scar quantification in the large multi-national 

Derivate Registry

F. Ghanbari, T. Joice, S. Kozerke,  ..... P-G. Masci, G. Crelier, GL Pontone, J. Schwitter



… in the setting of ischemic cardiomyopathy 

Ghanbari F, … Pontone G, Schwitter J SCMR 2020

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.



… in the setting of cardiomyopathy



… in the setting of HCM 



… in the setting of HCM 



… in the setting of HCM 



… in the setting of HCM 

DE è stato evidenziato nel 79% dei pazienti affetti da HCM 

Moon J, JACC 2003 Adabag A, JACC 2008

R=0.77



… in the setting of HCM 

Mentias, A. et al. J Am Coll Cardiol. 2018;72(8):857–70.



… in the setting of HCM 

Todiere J AJC 2019



… in the setting of HCM 

Todiere J AJC 2019



… in the setting of HCM 

Maron B JACC CI 2016



… in the setting of HCM 
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… in the setting of HCM 



… in the setting of ARVD 



… in the setting of ARVD 

Vermes E JACC CI 2011



… in the setting of ARVD 

Julia Cadrin-Tourigny EHJ 2019 Aquaro G JACC 2020



… in the setting of ARVD 

Aquaro G JACC 2020



… in the setting of ARVD 

Aquaro G JACC 2020

Results of this study showed a different prognosis for
different CMR presentations of ARVC. In patients with
negative CMR, the prognosis was good, and ICD could be
not recommended. In patients with lone RV, the 5-year
ARVC risk score is valid, and the cutoff of >15% was the
most accurate to predict events. In the case of LV
involvement, the observed 5-year risk was always >15%
and so ICD is recommended. ARVC: arrhythmogenic right
ventricular cardiomyopathy; CMR: cardiac magnetic
resonance; ICD: implantable cardioverter-defibrillator;
LV: left ventricular; RV ¼ right ventricular.







Cardiovascular Imaging 
Department

(Gianluca Pontone)

Echocardiography 
Unit

Radiology and CT Unit MR Unit LEGO LAB

Radiographers

Enrico Fraschini

Nurses 

Laura Carparelli

Gloria Tamborini, MD
Claudia Cefalu’, MD
Fabrizio Celeste, MD
Laura Fusini, MD
Claudia Galli, MD
Sarah Ghulam Ali, MD
Paola Gripari, MD, PhD
Gianpiero Italiano, MD
Anna Maltagliati, MD
Valentina Mantegazza, MD

Daniele Andreini, MD, PhD
Andrea Annoni, MD
Edoardo Conte, MD
Alberto Formenti, MD
Elisabetta Mancini, MD
Saima Mushtaq, MD

Gianluca Pontone, MD, PhD
Andrea Baggiano, MD
Marco Guglielmo, MD
Giuseppe Muscogiuri, MD, PhD
Francesca Ricci, MD

www.cardiologicomonzino.it

gianluca.pontone@ccfm.it

https://www.facebook.com/groups/monzinoimaging
https://www.linkedin.com/in/monzinoimaging/ https://twitter.com/monzinoimaging

mailto:Gianluca.pontone@ccfm.it



