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Heidbuchel et al.  Europace (2018) 20, 1401–1411
Graziano et al. J. Cardiovasc. Dev. Dis. 2022



How to approach arrhythmias in athletes

Ablation > Medication



• Enhanced vagal tonus


• Related to endurance sports 


• Dose-dependent (cumulative training volume)


• Circadian rhythm


• Conduction normalization with light exercise 
or hyperventilation


• Proportional, coherent and reversible

Benign training-related rhythm disorders
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43 yo master cyclist, asymptomatic

30bpm 60bpm

Upright position at exercise testing



• Sinus bradycardia < 30bpm during day

• Sinusatrial block/pause > 3”

• PR > 400ms (> 300ms children)

• Persistent Mobitz I not improved by exercise testing

• Advanced AV block, broad QRS

• Symptoms?

• Doping? Eating disorders? Overtraining? Disease?

When should bradycardia worry us?

Complete study and follow-up



34yo woman, climber

Performance drop



Conduction impairment with exercise

2:1 AV block 1:1 AV conduction



Down through AVN/up through BT Down through BT/up through AVN or 
another BT AF conducting through AVN + BT

Narrow QRS

(Except aberrant conduction) Broad QRS Broad and variable QRS

50 % 10 % 25 %

Wolff-Parkinson-White pattern/syndrome

Risk of ventricular 
fibrillation 
1/1000/y 



1. Young age: 10-35 years


2. Symptoms (palpitations, syncope)


3. Atrial fibrillation


4. Competitive sport 


(50% SCD during exercise or stress)


5. Multiple pathyways


6. Associated structural cardiac disease


	Evaluation with non-invasive studies has limited value

Wolff-Parkinson-White pattern/syndrome
Who is at high risk of SCD?



WPW-related SCD in athletes in Sant Pau Hospital

Electrophysiological study and ablation should be 
strongly considered in athletes

Wolff-Parkinson-White pattern/syndrome



Mechanisms: 
• AVNRT

• AVRT

• Focal atrial tachycardia


AT associate more often structural 
heart disease 

Risk of:

• Accidents

• Severely impair performance

Supraventricular tachycardias

Usually Benign, Never Trivial



Supraventricular tachycardias
No ECG with tachycardia?

• Use information from wearables


• Evaluate clinical plausibility


• Go for an EP study



Ventricular ectopy

Heidbüchel et al. 2003; 24: 1473-80

Idiopatic or benign Potencially malign

• Majority


• Mechanism: Triggered activity or automatism


• Most frequent origin: Outflow tracts or fascicle

• Any heart disease: HCM, AC, myocarditis, anomalous 
coronary origin, mitral prolapse, channelopaties, 
idiopatic VF


• Exercise-induced right ventricular arrhythmogenic 
cardiomyopathy (?)*


• Mechanism: + reentry

Present in 5% ECG to 40% holter

Every PVC deserves evaluation by ECG, exercise testing, 
Holter and echo



Delise et al. Journal of Cardiovascular Medicine 2011, 12:157–161

No changes Reduction Increase

Detraining 
Control

No structural heart disease

VE is not exercise-adaptation
PVC burden



Zorzi et al. JAMA 2018;7:e009171
Biffi et al.  Am J Cardiol 2008;101:1792–1795

VE is not exercise-adaptation



Outflow tract

Ventricular ectopy

Fascicular

Nasir et al. Circulation 2004; 110 (12): 1527-1534

Idiopathic



Non-ischemic LV scar Arrhythmogenic cardiomyopathy

Nasir et al. Circulation 2004; 110 (12): 1527-1534

Atypical/pathological

Ventricular ectopy



Low risk High risk

Complexity Monomorphic, isolated Polymorphic, x2-3, nsVT, short coupling

Response to exercise Supression Increase during or early during recuperation

Baseline ECG Normal Abnormal (T wave inversion, Q wave)

Family history Negative Positive

Simptoms Asymptomatic Symptomatic

Ventricular ectopy

Include cardiac MR and 
follow up despite 

normal echo!!!



• Suspect by typical ECG pattern (LQTS, Brugada)

• Normal imaging test

• Family history

• Positive genetic testing

• Syncope or SCD

Channelopathies

ECG alterations are dynamic… Repeat it



21yo male, enduro, asymptomatic
Channelopathies

CAVEATS: 
• Cut-offs: 470ms male/480ms female

• Correction difficulted by bradycardia

• QTc is dynamic

Long QT syndrome



31yo woman, hypertermia after marathon Des Sables
Channelopathies

CAVEATS: 
• SCD at rest, not exercise

• Except by hypertermia, dehydration, drugs

Brugada pattern/syndrome



Channelopathies
40yo male, long-distance runner, screening

CAVEATS: 
• Normal ECG at rest

• Exercise-induced arrhythmias

Catecholaminergic Polymorphic Ventricular Tachycardia



Atrial fibrillation

Modified from Estes et al. JACC EP 2017

= sedentary risk 
factors

X2-8 risk of AF



Atrial fibrillation

PAFIYAMA (Paroxysmal AF in Young and 
Adult Master Athletes)



45yo male, master swimmer

10% adrenergic-mediated AF



Atrial fibrillation

Study: 

• Structural/Electrical 
heart disease 


• If young, search for a 
primary arrhythmia


• Doping?


• Thyroid disorders

Arrhythmia management: 

• Detraining (?)


• Control of modifiable 
risk factors, reduce 
stimulants


• Caution with IC Anti-
arrhythmic drugs


• Ablation


• Don’t restrict if not 
exercise-related

Anticoagulation: 

• According to CHADS-
VASc


• Caution with collision 
sports




Conclusions

• Bradycardia that improves with exercise is usually physiological

• WPW in athletes deserves invasive study and ablation

• Single PVCs also require complete evaluation

• AF is increasingly common in endurance athletes

• The goal is not restriction

• The goal is safe participation through accurate diagnosis, risk 

stratification, and individualized management



Participate in the ACTIVE-ICD registry: 
✔Safety in sports for ICD carriers


✔Limited European data


✔Lack of pediatric data


✔Absence of extravascular ICDs

Thanks for your attention


