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Clinical indications to perform cardiovascular 
imaging studies in athletes 
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Most common aetiologies of sudden cardiac death  
in athletes  



Incidence and relative risk of sudden cardiac death  
in athletes for specific cardiovascular causes  



Key echocardiographic measurements to be 
measured in athletes 



Key echocardiographic measurements to be 
measured in athletes 

Left atrial size 

Am Heart J 2010;159:1155–61 

Eur J Echocardiogr 2011;12:826–33. 



 Average and upper limits of the main 
echocardiographic LV parameters in elite athletes 

No athletes 

50.2 

45 

6 –10 
6 – 9 

30-40 
27-38 
15-23 
15-23 
 

13-17 

1.18 



 Average and upper limits of the main 
echocardiographic LV parameters in elite athletes 

No athletes 

33 
31 
27 
25 

28 
36 
22 
20 

1.9 – 2.5 
49 +/- 7 

19 – 29 
17 - 27 

20 



Indication to complete the routine echocardiographic 
evaluation by speckle-tracking or by 3D chocardiography 

Indications for speckle-tracking echocardiography 
 
• Identification of pre-clinical anomalies useful to the differential  
   diagnosis between athlete’s heart and early DCM (LV) 
• Identification of pre-clinical anomalies useful to the differential  
   diagnosis between athlete’s heart and early HCM (LV) 
• Characterization of regional wall motion abnormalities (LV and RV) 
 

Indications for 3D echocardiography 
 
• Better assessment of LV volumes and function 
• Assessment of pattern of LV geometry 
• Quantification of the extent of LV trabeculation 



Athlete's characteristics 

The Interplay Between Exercise Physiology and EICR 

J Am Coll Cardiol 2017;70:1902–18 

Physiological classification of common sporting disciplines  



Athlete's characteristics 
and Echocardiography 

Demographic factors that require consideration prior to examination 



Athlete’s left heart  

A 25-year-old male competitive 
endurance athlete (swimmer) 



Athlete’s left heart  



Athlete’s  Heart  



Hypertrophic  Cardiomyopathy 



Hypertrophic  Cardiomyopathy 

Normal 

HCM 
LVWT 13mm 

LVDd  58mm 

LVDd  44mm 

LVWT 13mm 

54mm 
Caselli S et al ; Am J Cardiol 2014 



Hypertrophic  Cardiomyopathy 
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Hypertrophic  Cardiomyopathy 

Normal HCM 



Normal HCM 

Hypertrophic  Cardiomyopathy 



65 
mm 

Dilatative  Cardiomyopathy 



Dilatative  Cardiomyopathy 



Left ventricular Disfunction 



Frequency of qualitative echocardiographic 
abnormalities in probands with arrhythmogenic 
right ventricular dysplasia/cardiomyopathy 

Arrhythmogenic Right Ventricular 
Dysplasia/Cardiomyopathy 



Arrhythmogenic Right Ventricular 
Dysplasia/Cardiomyopathy 

RV lateral TDI S’ < 10cm/s 



Right ventricular Disfunction 



Left Ventricular Noncompaction  

Echocardiographic Signs suggesting LVNC 



Valvular Disease in Athletes  



Disorders of the Coronary Arteries  in Athletes  



Disorders of the Coronary Arteries  in Athletes  

RCA 
LCA 

Echocardiography CT angiography Nuclear imaging 



National screening programmes for athlete 
populations in Italy 



DCM 

HCM 
LVNC 

ARVC 

Athletes 
MVP 

CAA 

Marfan 
’s 

disease 

BAV 

Echocardiography for 
differential diagnosis 



Take H   me Message 

L’ecocardiogramma è il test di imaging di riferimento nello sportivo in cui accanto 
ad un rilievo di aritmia vi sia il sospetto di una patologia strutturale sottostante 
 
Le indicazioni all’esame ecocardiografico devono essere poste solo dopo una 
attenta analisi della storia clinica dello sportivo e della tipologia dello sport 
praticato e dopo un rigoroso esame obiettivo ed una corretta analisi dell’ECG 
 
Quale esame di secondo livello l’ecocardiogramma fornisce utili e precise 
informazioni per poter differenziare in molti casi un quadro di adattamento 
fisiologico allo sport da aspetti anche precoci di cardiopatia strutturale 
 
Nonostante la semplice esecuzione e le tecnologie ecocardiografiche avanzate i 
limiti della metodica sono inquadrabili negli aspetti più complessi di overlap tra 
cuore d’atleta e cardiomiopatia o altre cardiopatie per lo più congenite.  




