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Dilatazione ventricolare destra:Cuore d’atleta vs. cardiomiopatiaaritmogena



Arrhythmogenic Cardiomyopathy:

Pathology: Fibrofatty replacementof the “right & left ventricular”myocardium
Clinical presentation: ventriculartachycardia and arrhythmicsudden death(“arrhythmogenic”)

Genetically-determinedheart muscle disease,(“cardiomyopathy”)
RV LV

Corrado et al. Circ Res 2017; 121:784-802



Eur Heart J 2010; 31:806-814



Corrado et al. Int J Cardiolhttps://doi.org/10.1016/j.ijcard.2020.06.005
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s RV phenotype: either isolated orassociated with some LV involvement

Biventricular phenotype: characterizedby equal involvement of both ventricles

Left dominant phenotype: with earlyand prominent LV manifestations.



ECHOCARDIOGRAPHIC MAJOR CRITERIA

ECHOCARDIOGRAPHIC MINOR CRITERIA





Corrado D, et al. NEJM 1998

Harmon KJ, et al. Circulation 2015

Finocchiaro G, et al. JACC 2016



Diagnosis vs. Overdiagnosis



PRELOAD

STROKE VOLUME
RVarea:28.7cm2

RV physiological remodelling

IVC: 27 mm RV area: 28.7cm2



Are the current diagnostic criteria for ARVCapplicable to athlete’s heart?



Zaidi A, et al. Circulation 2013

RVOT PLAX RVOT PSAX

Authors’ conclusions: Physiological RV enlargement is commonly observed in both black and whiteathletes. The impact of ethnicity is minimal, which obviates the need for race-specific RV referencevalues. However, in the context of frequent ECG repolarization anomalies in BAs, the potential forerroneous diagnosis of arrhythmogenic RV cardiomyopathy is considerably greater in this ethnic group.



1009 highly-trained athletes screened for
participation to 2012 London Summer or the 2014
Sochi Winter Olympic Games.

D’Ascenzi F, et al. JACC imaging 2016

SKILL(n = 277) POWER(n = 216) MIXED(n = 254) ENDURANCE(n = 262)



D’Ascenzi F, et al. JACC imaging 2016



Athlete’s heart and diagnosis of ARVCRVOT according to sports disciplines

D’Ascenzi F, et al. JACC imaging 2016



HOW TO SOLVE THE PROBLEM?



Athlete’s heart and diagnosis of ARVCIndexed RVOT, mm/m2

D’Ascenzi F, et al. JACC imaging 2016



Balanced remodelling in athletes
R = 0.62, p < 0.001



Training volume and RV dimensions
<10 h/w 11-15h/w 16-20h/w >20 h/w

D’Ascenzi F, et al. JACC IMG 2018



Morphological peculiarities of the RV inhighly-trained athletes
Qualitative parameters N (%)
Rounded Apex of the RV 823 (81%)
Prominent RV Trabeculation 378 (37%)
Prominent/Hyper-reflective moderator band 5 (0.5%)
Akinesia, dyskinesia, aneurysm 0 (0%)



The RV of a competitive athlete byechocardiography



The RV of a patient with ARVC byechocardiography





D’Ascenzi F, et al. JACC IMG 2018







Clinical case #1



Echocardiographic examination
Parasternal views













COMMON UNCOMMON
Morphology LBBB/inferior axisRBBB and narrow QRS (130ms)

LBBB/int. or superior axisRBBB and wide QRS (≥130ms)
Response to exercise Decrease/suppression Persistence/increase
Complexity Isolated, monomorphic Repetitive, polymorphic
Short coupling interval (i.e. Ron T) No Yes
Clinical findings
Symptoms No Yes
Family history of prematureSCD* or cardiomyopathy No Yes
ECG abnormalities No Yes
Imaging abnormalities No Yes

Characterisation of ventricular arrhythmias



RBBB & superior axis (wide QRS)
Br J Sports Med 2016



Isolated non-ischemic LV scar and SCD

Di Gioia et al. Hum Pathol 2016



Proposed algorithm for evaluation of athletes with PVBs

D’Ascenzi F., et al. GIC 2019 Corrado D., et al. Br J Sports Med 2020



G. M.
22-y old, female
Tennis player
Asymptomatic
Family history for SCD (father died suddenly at age of 35 y)

Resting ECG:
T-wave inversion V1-V2



ECHO: PARASTERNAL LONG-AXIS VIEW



ECHO: MODIFIED PARASTERNAL LONG-AXIS VIEW



ECHO: SUBCOSTAL VIEW



Holter ECG:
Isolated ventricular arrhythmias (54/24 h) with RBBB morphology and superior
axis and LBBB with inferior axis.



Exercise testing









Black blood T1Fatty infiltrationBlack blood T2



LGE: lateral, infero-lateraland inferior wall of the LV







• Differential diagnosis
• Risk stratification for the treatment and indication to further investigations (e.g. estimation of LV

ejection fraction)
• Crucial imaging technique for the follow up



CONCLUSIONI

• Il cuore d’atleta, soprattutto in alcune discipline, presenta frequentemente una dilatazione ventricolare
destra indotta da esercizio, normalmente non associate a perdita di funzione e SENZA dimostrazione di
anomalie della cinetica parietale segmentaria

• La diagnosi delle forme sinistre è particolarmente complessa. Tuttavia, un’attenta analisi dell’ECG ed
un’analisi qualitativa delle aritmie ventricolari aiuta a porre il sospetto diagnostico

• Al contrario della cardiomiopatia aritmogena, il cuore d’atleta è tipicamente caratterizzato da un
rimodellamento armonico e simmetrico
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