The Athlete's Heart & AFib

Understanding Atrial Fibrillation, Endurance Training, and the Limits of Ablation

Based on the clinical research of Peter Megdal, PhD



The High-Output Paradox
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Higher odds of developing
Atrial Fibrillation (AFib)
compared to non-athletes.
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AFib prevalence among older
Masters athletes, scaling with

cumulative years of training.

L

Endurance Athlete
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Synthesis Note: While moderate exercise protects the cardiovascular system, long-term, high-
volume endurance training statistically shifts the mechanical limits of the heart.




The Blueprint of an Athlete’s Heart

1. Left Atrial Enlargement o

Physical stretching of the atrial
wall due to decades of increased
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3. Increased Vagal Tone o

Neurological adaptations that,
while beneficial for resting heart
rate, promote electrical instability.

Together, these three adaptations create an arrhythmogenic substrate—a highly conditioned

environment that makes AFib significantly more likely to develop and recur.




Mechanical Wear & Tear

The Analogy The Reality

The Mechanism The Result

Years of pumping massive volumes of blood Just like over-stretched rubber, the cardiac tissue
physically stretch the atrial walls to their develops micro-tears. The body repairs these
extreme anatomical limits. tears with rigid, inflexible scar tissue (patchy

fibrosis). The heart loses its uniform elasticity.



The Electrical Misfire

The Analogy The Reality

™

The Misfire The Arrhythmogenic Substrate

Patchy fibrosis physically disrupts the smooth When electrical signals hit these rigid patches of
conduction of electricity through the heart’s muscle microscopic scar tissue, they scatter and loop erratically.
architecture. This chaotic electrical storm is Atrial Fibrillation.




A Unigue Clinical Population

General Population

Endurance Athletes

Left Atrial Size

Normal

Enlarged (due to high
cardiac output)

Primary AFib Trigger

Lifestyle & Age-related

Mechanical Wall Stress &
Vagal Tone

Post-Ablation Durability
(at 2-3 years)

50-70% freedom from AF
(at 5 years)

Statistically less likely to
remain arrhythmia-free

Key Insight: Athletes do not present with standard AFib. Their condition
Is the direct result of long-term structural remodeling, which significantly
alters their long-term treatment outlook.



The Repair: Catheter Ablation

The Analogy The Reality

Ablation physically destroys the tissue causing the erratic signals. By creating a
controlled line of scar tissue around the pulmonary veins, cardiologists block
the rogue electrical sparks from entering the heart.




The Efficacy of the Repair
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Athletes Undergoing Arrhythmia-Free After Arrhythmia-Free After Recurrent AFib
Ablation Single Procedure Multiple Procedures
100% 60% 17% 23-40%

Note: Some athletes with paroxysmal AF, smaller atria, and minimal fibrosis experience excellent long-term durability.
However, up to 40% of endurance athletes will see their AFib return.



Fixing the Wiring, But Not the Housing

THE ELECTRICAL SYSTEM

 Ablation Cures the Electrical Short.
It effectively blocks the current rogue signals.
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» The Structural Damage Remains.

The physical stretching and patchy fibrosis
caused by years of training do not fully
reverse after surgery.

Ablation is an electrical fix applied to a mechanical problem. Because the arrhythmogenic substrate (the

enlarged housing) persists post-surgery, the heart remains highly vulnerable to future electrical misfires.



The Threat of the Redline

THE ANALOGY THE REALITY

8,000+ RPM: PUSHING THE ENGINE TO ITS MECHANICAL LIMITS POST-ABLATION HEART: SUSTAINED HIGH PRESSURE AND WALL STRESS

Does continuing hard endurance training post-ablation increase the chance
of relapse? Yes. Continued high-volume training maintains elevated atrial
pressures, stretch, and wall stress—the exact same mechanical forces that
created the AFib in the first place. Redlining the engine will eventually break
break the new wiring.



Post-Ablation Pathways

Pathway A: Moderate / Reduced Training Pathway B: Continued High-Intensity Endurance
1. Impact on Atrial Pressure 1. Impact on Atrial Pressure

V Relieves sustained wall stress A Maintains elevated stretch forces
2. Effec;,t.fjn Su béfrate | 2. Effect oﬁ Substréte

&/ Allows heart to sabiliz I T g
3. Probability of Recurrence 3. Probability of Recurrence

J Maximizes durability of ablation A ch:]iert:aa;;ztically raises the risk

Note: While large-scale prospective trials comparing these exact groups are pending, the physiological and imaging data point overwhelmingly to high-intensity training driving relapse.



Operating Instructions Post-Ablation

Avoid the Extremes

Eliminate chronic, extreme endurance
loads, especially for athletes who
show persistent atrial enlargement or
fibrosis on imaging.

Modulate the Load

Reduce absolute training volume
and intensity. Shift toward
moderate, sustainable training
zones.

Monitor Rhythm Stability

Work closely with a sports
cardiologist to balance performance
goals with long-term rhythm control.

Manage the Periphery

Aggressively manage secondary
risk factors that contribute to wall
stress (blood pressure, sleep apnea,
weight, alcohol).

A diagnosis of AFib does not mean stopping the engine entirely—

it means learning to drive it below the redline.




