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A complex interaction of multiple factors is likely necessary for an athlete to develop 
arrhythmias. 

. 



Prevalence of Premature Ventricular Depolarizations in 24-hour Holter ECG monitoring in Healthy Athletes 
  

 

Authors  Ref.     Year    Population (n=)   PVDs (%)    Complex PVDs(%) 
 
H.Paparo       11     1980           32                     6.2                         0 
 

Viitasalo        9       1982             35                     28                            5.7 
 
  

 
Talan            10      1982             20                     70                             20 

 
  

 
Palatini         12      1985             20                     70                             25 

 
  

 
 

 
SIC SPORT  13      1987            407                    32                          4.4 
 
  

 
  

 

  

 

Prevalence of Ventricular Tachyarrhythmias in Healthy Athletes 
(24-h Holter monitoring ECG) 



Arrhythmic)risk)related)to)exercise)

!  Increased)sympathetic)activity)
!  Facility)to)induction)of)paroxysmal)

supraventricular)tachycardias)and)VT))
!  Reduction)of)VF)threshold))in)ischaemic)patients)
!  Increased)risk)in)some)cardiomyopathies)(HCM)

and)ARVC))and)myocarditis))
!  Facility)to)induction)of)arrhythmias)in)longBQT)

syndrome)and)catecolaminergic)VT)
!  Facility)to)induction))of)bradycardiaBdependent)

nocturnal)tachyarrhytmias)(Brugada)syndrome).)



“… ventricular tachyarrhytmias are common in trained athletes  
and  are usually unassociated with underlying cardiovascular  
abnormalities … do  not convey adverse clinical significance, 
appear to be an expression of athlete’s heart syndrome”. 

2002 



“… suggested a correlation between training and 
RV tachyarrhythmias, hypothesizing a form of 
acquired arrhythmogenic right ventricular 
cardiomyopathy”.  

2003 



ECG)PATTERNS)OF)VENTRICULAR)
ARRHYTHMIAS)



Tipica aritmia ventricolare idiopatica/benigna ad origine  
dal tratto d’efflusso del ventricolo destro (BBSn + Asse Inferiore) 
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BPV da efflusso destro BPV da efflusso sinistro 



Date of download:  
11/1/2013 

Copyright © The American College of Cardiology.  
All rights reserved. 

From: Ventricular Arrhythmias in the Absence of Structural Heart Disease 

J Am Coll Cardiol. 2012;59(20):1733-1744. doi:10.1016/j.jacc.2012.01.036 

The anatomy of the outflow tract region is such that areas on the right and left sides of the heart can be in 
close proximity to each other. This can give similar ECG patterns in several leads. However, note that in V1, 
there is a gradual increase in the amplitude of the r-wave as the site of origin of the ventricular ectopy 
moves leftward.  
 



Idiopathic*ventricular*arrhythmias*originating*from*
the*moderator*band:Electrocardiographic*
characteristics*and*treatment*by*catheter*ablation*



Left*superior*axis*+*late*precordial*
transition*>*V4*





VENTRICULAR)ARRHYTHMIAS)AND)
DETRAINING)
)



Reduction of VAs in athlete without CV disease 
after 3-month detraining 

Peak training After detraining 



71 athletes 1 died of ARVC
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Delise P et al. Am J Cardiol 2013 



Delise P et al. Am J Cardiol 2013 



PVDs at Peak Training and after Deconditioning and Re-
Training
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Can)physiologic)cardiac)remodeling)induced)by)
training)facilitate)the)occurrence)of)VA)in)a)
normal)heart?)

!  Our)group(Biffi%et%al.%Am%J%Cardiol%2008%)%shows)that)left)
ventricular)remodeling)is)not)related)to)the)
presence)and)frequency)of)VA)in)elite)athletes)
free)of)CV)abnormalities)

!  Paradoxically,)trained)athletes)with)the)smallest)
extent)of)LV)remodeling)demonstrated)a)
propensity)to)more)frequent)VA)

%



LV)Mass)and)Ventricular)Arrhythmias)

Frequency of VAs is not related to physiologic LV 
Hypertrophy !  (A.Biffi et al. AJC 2011) 
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Physical)Training)and)Ventricular)
Arrhythmias)

!  Intensive)training)has)been)reported)to)shift)CV)
autonomic)modulation)from)parasympathetic)
toward)sympathetic)dominance))
)(Iellamo%F%et%al.%Circulation%2002)%

!  Such)sympathetic)predominance)could)be)
responsible)for)increased)ventricular)irritability)in)
some)athletes)and)explain)why)ventricular)
arrhythmias)were)diminished)or)abolished)with)
deconditioning)



EXERCISELINDUCED)
VENTRICULAR)
TACHYARRHYTHMIAS)





A hypothesis explaining how multiple bouts of exercise (“overtraining”) may lead to 
adverse cardiac remodeling.  

André La Gerche, and Hein Heidbuchel Circulation. 
2014;130:992-1002 

Copyright © American Heart Association, Inc. All rights reserved. 



A potential hypothesis to reconcile observations of improved survival yet more 
arrhythmias among athletic cohorts.  

André La Gerche, and Hein Heidbuchel Circulation. 
2014;130:992-1002 

Copyright © American Heart Association, Inc. All rights reserved. 
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20-year, open-water 

 male swimmer 
"  Undergoing PPS before  

the 2009 World Championships 

"  Height 187 cm; weight 76 Kg 

"  Family history negative for CMPs or SCD; 

"  Asymptomatic; no previous relevant events;  

"  PE unremarkable. BP 130/80 mmHg 



2D echo on July 2009, 

at peak training 



61 bpm, PQ 102 msec, QRS 98 msec QTc 427 msec  



Polymorphic VEBs and couplets 

Max 300 watt 

Hr:172 bpm; BP: 80/75 mmHg 



24-hour ECG monitoring 

•  786  VEBs, polymorphic  

•  24 couplets 

•  5 NSVT 



Benign 
arrhythmia in the 

athlete’s heart 
Arrhythmogenic 
cardiomyopathy 

Detraining  



After 2-month 

detraining:  

" LVDd 56 mm 

" AVS 11 mm 

At peak-training:  

" LVDd 58 mm 

" AVS 12 mm 



After 2-month detraining: hr:172 bpm; BP: 180/75 mmHg 



• 891 VEBs polymorphic 

• 56 couplets 

• 10 NSVT 

24-hour ECG monitoring after detraining 



… after gadolinium … evidence for late enhancement at 

subepicardial layer of the myocardial lateral wall  

Conclusion: images compatible with degenerative/

inflammatory  cardiomyopathy 



Comments: 
Not always standard echo is capable to detect, or 
raise suspicion, for subtle cardiac abnormalities. 
When clinical evidence suggests the presence of  
cardiac abnormality, we should search carefully and 
repeatedly for the pathologic substrate.  



Conclusions*
!  Competitive) physical) activity) may) have) an)

arrhythmogenic) effect) ) both) in) subjects) with)
cardiovascular)abnormalities)and)in)subjects)without))

!  In) athletes)without) heart) disease,) the) variability) and))
reduction) of) the) arrhythmia) over) time,) often)
increased) after) detraining,) is) a) criterium) ) “ex%
adjuvantibus”%of)benignity)

!  If)the)arrhythmia)remains)stable)or)worsens)over)time,)
an) accurate) research/diagnosis) of) cardiopathy,) of) an)
arrhythmogenic)syndrome,)of)an)assumption)of) illicit)
drugs,) or) dystiroidism)becames)mandatory) ) and) not)
delayed))



****





Relative increase in right ventricular dimensions in an elite cyclist with arrhythmias.  

André La Gerche, and Hein Heidbuchel Circulation. 
2014;130:992-1002 

Copyright © American Heart Association, Inc. All rights reserved. 



Marked cardiac remodeling in an elite cyclist.  

André La Gerche, and Hein Heidbuchel Circulation. 
2014;130:992-1002 

Copyright © American Heart Association, Inc. All rights reserved. 


