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The ring-like scar

Ring-like LV scar definition 
Subepicardial and/or midmyocardial LV LGE 
involving at least 3 contiguous segments in 
the same short-axis slice.

Augusto JB et al, EHJ CVI  2019



Muser D. et al, JACC CEP 2020

The ring-like scar



Muser D. et al, Circulation 2021

686 patients with apparently idiopathic non-sustained VA 
submitted to contrast-enhanced CMR. 

The ring-like scar
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686 patients with apparently idiopathic non-sustained VA 
submitted to contrast-enhanced CMR. 

The ring-like scar

Additional risk factors: family history SCD/cardiomyopathy, history of syncope, multifocal PVC, 
and sustained VT induction at programmed stimulation



Ring-like LGE 
•Lower probability of LV reverse remodeling 
•Higher arrhythmic risk 
•Associated with MVA/SCD irrespective of DCM/NDLVC 
phenotype 

Arrhythmic risk factors: 
Ring-like LGE HR 3.52  (High-risk genotype HR 2.71) EJHF (2025) 27, doi:10.1002/ejhf.3671 

RL scar in Left-dominant arrhythmogenic 
cardiomyopathy



Martini et al., JACC EP 2026

RL scar in Left-dominant arrhythmogenic 
cardiomyopathy



Studies focusing on RL scar patients



EHJ - CI (2025) 26, 841–852, doi.org/10.1093/ehjci/jeaf055

Ring-like scar genetic background and 
arrhythmic outcome
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Ring-like scar genetic background and 
arrhythmic outcome

• Genetic testing identified likely pathogenic/pathogenic 
variants in 59 (58.4%) patients, affecting both desmosomal 
and non-desmosomal genes. 
• Inflammatory CMP was diagnosed in 15.8%. 
• Other rare aetiologies included genetic neuromuscular 

diseases and inborn errors of metabolism. 
• Primary and secondary endpoints occurred in 17.8 and 

17.1%, respectively, over a median follow-up of 3 years.



EHJ - CI (2025) 26, 841–852, doi.org/10.1093/ehjci/jeaf055

Ring-like scar genetic background and 
arrhythmic outcome



Ring-like scar genetic background and 
arrhythmic outcome

EJ of Prev Card (2025) doi.org/10.1093/eurjpc/zwae353



Arbelo E.et al, EHJ 2023
c Additional risk factors include syncope, LGE presence on CMR.



Non high-risk genes Ring-like geno -Ring-like AND «high risk genes»

Clinical management of patients 
with RL scar

IIa IIb IIb



Long-term outcome and Arrhythmic Risk Stratification in 
Genotyped Patients with Left Ventricular Ring-Like Scar  

(Data from The Fellowship of the Ring Network) 

• Multicenter retrospective observational 

• 16 European tertiary referral centers for 
cardiomyopathies, advanced cardiac imaging, and/or 

cardiac electrophysiology (11 centers in Italy, 3 in 
Spain, 1 in the United Kingdom, 1 in Norway)  

• Aims: to investigate the clinical profile and the 
arrhythmic outcome the prognostic implications of an 

RL pattern identified by CMR

The Fellowship of the Ring



Study Population



Baseline assessment and outcomes



Garofalo M. et al, under review

225 (43%) 
RL geno- 

298 
(57%) 
RL geno+

523 RL genotyped patients

Genetic features
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LGE distribution according to genotype 
and outcome



Garofalo M. et al, under review

Median FU: 36 months

Arrhythmic outcome
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Arrhythmic outcome
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Arrhythmic outcome



Arrhythmic outcome

Garofalo M. et al, under review
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Predictors of the arrhythmic outcome 
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Garofalo M. et al, under review

Risk formula 
5-year MAE risk = 1 − [S₀(60)]^exp(PI) 

S₀(60) = 0.856 

Discrimination perfomance 
Harrell C: 0.692 
Bootstrap-corrected C: 0.690 
95% CI: 0.601–0.780 

Another risk score?
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Risk formula 
5-year MAE risk = 1 − [S₀(60)]^exp(PI) 

S₀(60) = 0.856 

Performance 

Harrell C: 0.692 
Bootstrap-corrected C: 0.690 
95% CI: 0.601–0.780 

Prediction perfomance: good agreement 
between predicted and observed risk

Another risk score?









Garofalo M. et al, under review

Risk formula 
5-year MAE risk = 1 − [S₀(60)]^exp(PI) 

S₀(60) = 0.856 

Risk stratification 
Lower risk: <25% 
Intermediate risk: 25–50% 
Higher risk: >50% 

Model results 
Applied to 317 patients 
50 arrhythmic events 
Predicted risk range: 11.6% to >50% 

Risk distribution: 
173 lower risk 
105 intermediate risk 
39 higher risk 

Significant stepwise separation across 
strata: 
log-rank P <0.001 
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Risk formula 
5-year MAE risk = 1 − [S₀(60)]^exp(PI) 

S₀(60) = 0.856 

Performance 

Harrell C: 0.692 
Bootstrap-corrected C: 0.690 
95% CI: 0.601–0.780 

Calibration: good agreement between 
predicted and observed risk 

Why did the score not perform so well?  

PLN

DSP

Peretto G et al, EHJ 2026

NDLVC


