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Impact of sport on left ventricular 
remodelling
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The usual model: 

Young age 

Large body size 

Endurance sport

Physiologic remodeling with preserved 
LV systolic function 

LV cavity: 64 mm 

LV Volume 208 ml
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The upper  limits of physiologic LV remodelling

Max LV wall thickness: 
Adult Caucasian Athletes		        	 	 	 15-16 mm 1 

Adult Afro-Caribbean Athletes	   	 	 	 16 mm 2 

Adult Female Caucasian Athletes		   	 	 12 mm 3 

Adult Female Afro-Caribbean Athletes 	 	 13-14 mm 3,6 

Adolescent/Young African Athletes	        	 14-15 mm 5



24-year, male, elite rower

At peak training

The upper  limits of physiologic LV remodelling



Morphologic criteria  

for differential diagnosis



o Asymmetric/segmental LV 
wall thickening 

o Maximum wall thickening 	
(>15 mm)

What to look for suspecting HCM



o Abnormal shape of LV cavity 
o Normal (or mildly reduced) 

dimension of LV cavity (≤54 mm)

What to look for suspecting HCM



LGE at CMR

Presence of LGE 
(>15%? Or 9? of LV 
mass) is 
associated with 
incidence of VAs 
and is  an 
independent risk 
for SCD



(A)LGE at the inferior hinge-point in healthy athlete (white arrow).  
(B) Mid-myocardial LGE observed at the inferior RV insertion presenting 
with focal hypertrophy in an athlete with HCM (white arrow).

LGE in AH and HCM
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La Place law

τ = wall 
stress 
P = 
Pressure 
r = radius 
h = 
thickness

Gene anomalies 

Triggers, 
modifying 
factors



Left ventricular remodeling is mostly consequence of myocyte’s hypertrophy



Indexed cellular mass 
49 g/m2 
Indexed extracellular 
mass 15 g/m2 

Indexed cellular mass 
56 g/m2 
Indexed extracellular 
mass 14 g/m2 



The lowest T1 mapping values are associated with the largest extent of LV remodelling and 
are common in athletes engaged in endurance and mixed disciplines. Instead, T2 
mapping is not affected by sports type.

CMR-derived T1 and T2 mapping 
values in elite athletes 



 
  
 

Differentiation of physiological 
and pathological hypertrophy 

 
Different values in different 

pathology

Athlete with FabryAthlete with HCM Healthy athlete

T2: 43 ms T2: 47 ms T2: 46 ms 

T1: 931 ms T1: 1002 ms T1: 834 ms 

LV hypertrophy  
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Reversibility of LVH  

with short-term detraining 



Peak training Resumed  training

After 6-month 
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Effect of short-term 
detraining



Reversal of LVH in a former Olympic marathon runner

LVDD 57 
mm LVDD  

53 mm

LVWT  
13 mm

LVWT  
10 mm



1988, at peak training 2012, after 24 yrs

After 24 yrs  
of F-U. 

No events, 
No symptoms,  

No evidence of CV 
abnormality 



Thank you for your attention

See also :www.antoniopelliccia.it











The Morganroth hypothesis
The Morganroth hypotesis





Possible determinants of LV remodelling in athletes
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