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What is an arrhythmia?

“Arrhythmos” in Greek

Meaning Irregular or
unrhythmical
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HCM (21)
Coronary artery anomaly (8)
CAD (5)
Aortic rupture (3)

Confirmed CV gff\:célgu &)

- Hate:
(n=47) Myocarditis (2)

LQTS (1)
MVP (1)
AMI [Kawasaki Syndrome] (1)

Barry J. Maron et al. JACC 2014; 63:1636-1643.

Cardiac Conduction system

Right Atrium

Atrioventricular Node

LeftVentricle
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FIFA RECOMMENDATIONS FOR CARDIAC
SCREENING IN YOUTH FOOTBALL PLAYERS _N_

(Screening should be initiated at 12 years and repeated every 2-4 years)

Key components
of routine
screening

Not recommended for
routine screening

(may be considered ta

enhance detection of specific
anomalies/disease, if adequate
resources and expertise available)

Not recommended for
routine screening

T

Personal & Family Focused Physical Resting 12-Lead
Medical History Examination Electrocardiogram

oyt @D+ B

Transthoracic Echocardiography Aortic Dimensions Coronary Origins

R

Cardiac MRI Exercise Testing Rhythm Monitoring

It all starts with the EKG (or ECG)

1903 Nobel Prize — Dutch
physician (Einthoven).

Recognized the EKG features (P
wave, QRS complex, T wave)

Mathematicians in the 1800s
only used letters from the
second half of the alphabet (N
has other meanings, O is
typically used for origin of
coordinates...P is the next letter)
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Normal ECG Findings
Increased QRS voltage for
LVH or RVH
Incomplete RBBB
Early repolarization/ST
segment elevation
ST elevation followed by
T wave inversion V1-V4 in
black athietes
T wave inversion V1-V3
aqe <16 vears old
Sinus bradycardia ot
arrhythmia
ECtopsc atraror juncuonal
hoehoe
17AV block
Mobitz Type | 2” AV block

In isolation

No further evaluation required
In asymptomatic athletes with no
family history of inherited cardiac
disease or SCD

2 or more

Abnormal ECG Findings
T wave inversion
ST segment depression
Patholegic Q waves
Complete LBBB
QRS = 140 ms duration
Epsilon wave
Ventricular pre-excitation
Prolonged QT interval
Brugada Type 1 pattern
Profound sinus bradycardia
<30 bpm
PR interval = 400 ms
Mobitz Type il 2° AV block
3" AV block
z2PVCs
Atrial tachyarrhythmias
Ventricutar arrhythmias

Further evaluation required

10 investigate for pathologic
cardiovascular disorders associated
with SCD in athletes

Bobsledding/Luge*t, Field
events (throwing),
Gymnastics™t, Martial arts®,
Sailing, Sport climbing,
Water skiing®t, Weight
lifting*t, Windsurfing*t

1Il. High
(>50% MVC)

Archery, Auto racing*t,
Diving™t, Equestrian*t,

Il. Moderate

American football*, Field
events (jumping), Figure
Motorcycling*t skaling®, Rodeoing”t,
Rugby*, Running (sprint),
Surfing*t, Synchronized
swimmingt

I. Low

Increasing Static COmMPONENt s—-
(<20% MVC) (20-50% MVC)

Baseball/Softball®, Fe
Table tennis, Volleyball

3 ST c

el 7

skiing (classic lechnique),
Field hockey*, Orienteering,
Race walking,
Racquetball/Squash,
Running (long distance),
Soccer*, Tennis

A. Low B. Moderate

C. High

(<40% Max O,) (40-70% Max O,)
Increasing Dynamic COMPONENT me——

(>70% Max O,)




Harmon et al. - Circul

1%
% 2%2%

Harmon et al. — Circulation. 2015

1%
3% 2%2%
3%

9%
9%
M Anomalous coronary artery # Myocarditis
m |diopathic LVH u Cardiomyopathy NOS
W ARVC B Aortic dissection
| DM ® Commotio cordis
mLar
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There are many types of arrhythmias,
we are going to focus on the most

common and most

1. Atrial Fibrillation

2. Premature Ventricular
Contractions

3. Premature Atrial
Contractions

concerning.

1. Ventricular
tachycardias

2. Supraventricular
tachycardia

3. AVNRT
4. WPW and AVRT
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17 year old female cross
country runner reports
feeling that her heart is
“skipping beats” while
exercising. She is under
more stress recently at
school and also started
drinking energy drinks to
stay awake in class.
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Cardiac Conduction system

Premature Atrial Contractions

* Frequently observed in healthy population, benign arrhythmia

* My heart “skipped” a beat
* Abnormal P wave followed by normal QRS

b ML»MQ/\M LJLW\JLAJ

* No further work-up considered typically unless becomes frequent or associated with

| RRlonger

symptoms

* May have some prognostic value in predicting people who will develop atrial fibrillatig
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How to counsel athletes?

1. Common triggers:

* Anxiety
Caffeine
Low potassium
Low magnesium
sympathomimetics

Cardiac Conduction system

* Extrasystolic single wide complex beats that
originate from the ventricle.

* Observed on up to 75% of healthy patients on
Holter monitors

* More common in athletes

* Not usually associated with structural heart
dlseqse or mcreased risk of SCD.
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PVC Management

* Athletes without structural heart disease who have
asymptomatic PVCs at rest or with exercise can participate
in all events.

* If PVCs increase with exercise and cause symptoms, limit to
IA sports.

* More concerning if WPW also present (or ischaemic hea

rt
disease in older individuals) T§ = :

‘BaseballSoftbal’, Fancing,
“Table tannis, Volleybal

ILLow Il Moderate

Increasing Static Component
(<20% MVC) (20-50% MVC)

A. Low B. Moderate
(<40% Max O;) (40-70% Max O,)

Increasing Dynamic G

19
Cardiac autonomic regulation following a 246-km
mountain ultra-marathon: An observational study
Tsai, I-Hsun MD?; Kao, Wei-Fong MD, PhD®; How, Chorng-Kuang MD, PhD% Li, Li-Hua PhD®"; Lin, Yen-Kuang PhD%
Kung, Lu-Chih MD"% (3 Chiu, Yu-Hui MD, PhDP""; Chien, Ding-Kuo MD, MS™; Chang, Wen-Han MD, MHA, DrPH
Author Information®
Medicine103(27):p €38756, July 05, 2024. | DOI: 101(]97/MD.0000000000038756@ s
33.3% of runners had PVC signals w0
after MUM, non had nonsustained g™
ventricular tachycardia. §”
Found an association between o
running speed and PVC frequency. =
Unclear if this makes them more 15 30 45 60 75 90 |OSDis|‘2:"cel(3:m)|50 165 180 195 210 225 240
prone to arrhythmia

20
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+ J Clin Med. 2022 Jan 20;11(3):528. doi: 10.3390/jcm11030528 &%

The Acute Effects of an Ultramarathon on Atrial Function and
Supraventricular Arrhythmias in Master Athletes

Luna Cavigli %, Alessandro Zorzi 2, Veronica Spadotto 3, Giulia Elena Mandoli !, Andrea Melani !, Chiara Fusi %,

SUPRAVENTRICULAR ARRHYTHMIAS, BIATRIAL SIZE AND FUNCTION
BEFORE AND AFTER AN ULTRAMARATHON IN MASTER ATHLETES

BEFORE AND DURING THE ULTRAMARATHON

21 PABS/24 h: 97N
Exercise-induced PABS: 2%
AF during the race: 2%

21

56 year old master athlete presents to sports medicine clinic
for evaluation of “palpitations” that seem to get worse when
he exercises.

22

11
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Atrial Fibrillation (Afib)

* Can be triggered by physical exertion
* 0.3% in athletes (about 25% prevalence in individuals >40 yo

* Disorganized impulses from multiple electrical foci that
overwhelm the normal conduction system

* Heart rate becomes rapid and irregularly irregular
* Symptoms: palpitations to syncope

* Athletes thought to develop this at a younger age because of

increased cardiac output and, possibly, inflammation.
| |

Other causes of Afib

* Congenital heart disease (septal defect)

* Hemochromatosis (iron overload)
* Hypothermia

* Alcohol

* Caffeine

* Myocarditis

12
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Management of Afib

. Athletes with afib but no evidence of

structural heart disease can compete
without restrictions if they are able to

maintain a normal dynamic range of - -
q q q Diagnostic
their heart rate with exercise. -t
_ _ . 7 N Area being
Can consider radiofrequency ablation ablated
to restore sinus rhythm (Sports

participation 4-6 weeks after
ablation).

Blood thinner considerations

\ ...‘

21 year old lacrosse player
presents to the athletic training
room reporting her heart racing
abnormally during exercise. She
denies any presyncope during
exercise.




Origin

Ventricular Tachycardias (VT)

Ventricles

Supraventricular Tachycardias
(SvT)
Atria or AV node

Heart Rate

Typically >100 bpm

Typically >100 bpm

ECG Characteristics

Wide QRS complexes

Narrow QRS complexes

Symptoms

Palpitations, dizziness, syncope

Palpitations, dizziness, shortness
of breath

Potential Causes

Heart disease, electrolyte
imbalances

Stress, caffeine, alcohol, heart
disease

Treatment Options

Antiarrhythmic drugs,
cardioversion, ablation

Vagal maneuvers, medications,
ablation

Risk Level

Higher risk of serious
complications

Generally less severe but can be
problematic

6/5/2025

27
Ventricular tachycardias
* Broad complex tachycardia originating from ventricles
*  Monomorphic VT is most common
* Other versions:
* Torsades De Pointes
* Ventricular Fibrillation
)W AT
28

14
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Management of VT

* Stable or Unstable = ACLS protocol

* Nonsustained

* 3 or more consecutive ventricular beats >120 bpm lasting less
than 30 seconds.

* Sustained
* >30 seconds

* Complete a thorough evaluation — echocardiogram, cardiac
MRI.

Return to sport after VT

Nonsustained VT - if negative work-up, currently ,ﬁ q\

no association with increased risk of SCD. ,
. . . . Dehydration py ; Electrolyte Acnd/base
* If exercise testing does not show worsening of VT with renergicisurge ¥ disturbance

. . . . are imbalance
exercise, can pCII’tICIpClte inall competltlve sports \ \ / /

Sustained VT — NEED to find the source, could be
life-threatening.
*  Structurally normal heart

. If candidate for ablation — can return after 4 weeks of no
recurrence
. If ablation not an option — medication therapy is an option

More conservative return to play as the catecholamine surge
with sports can counter the effects of the drug and VT can
reemerge.

No sports for at least 2-3 months after the last VT episode
and should get stress ECG before returning to play

15
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Supraventricular Tachycardia

AR A A

Any arrhythmia originating above
the level of the bundle of His

AVNRT (AV nodal re-entrant
tachycardia) are most common in
young, otherwise healthy individuals

Regular tachycardia 140-280

Cardiac Conduction system

31

AVNRT Management

Prior to treatment — athletes who have symptoms should not
participate in competitive sports until they have been treated

Refer to cardiology for consideration of ablation
After ablation if no recurrence after 4 weeks can return to sport.

If ablation deferred/declined AND episodes are brief and
sporadic AND without symptoms they can participate in sport
with regular follow-up.

32

16
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14 year old track and field player reports having had an
episode of passing out while running and also frequently gets
lightheadedness and dizziness with longer distances.

33
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Figure 2. ECG at initial preparticipation physical evaluation (preablation) demonstrates a WPW pattern. Red arrows identify the
characteristic delta wave and short PR interval. ECG, electrocardiogram; WPW, Wolff-Parkinson-White.

delta wave I

Ht ,,,,&,*a,,,
V3 short PR in

e ———

teryal
iaanas

Figure 1. Characteristc ECG findings in WPW. Note the presence
of a short PR interval (<120 ms) and delta wave (slurred
upstroke of the QRS complex). ECG, electrocardiogram.

34
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Wolff-Parkinson-White syndrome

Cardiac Conduction system

* “Pre-excitation” syndrome

* Accessory pathway bypasses
the gatekeeper

* Congenital — happens during
fetal development

35
¢ ? ¢ ?
Pattern’ vs ‘Syndrome
*  WPW pattern
* Abnormal EKG but no symptomatic arrhythmias
* 10 to 100 times more common than WPW syndrome (both are present
in less than 1% of general population).
* 0.13-0.23% of general population. 0.55% among first degree relatives of
persons with the WPW pattern
* Can disappear and reappear on EKGs, not consistently there
* WPW Syndrome
* Abnormal EKG AND symptomatic arrhythmias (AVRT)
* 1% of those with WPW pattern have WPW syndrome
36

6/5/2025
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Symptoms of WPW syndrome

* Palpitations

* Lightheadedness/dizziness
* Syncope or presyncope

* Chest pain

* Sudden cardiac arrest

37

' Management of WPW

Symptomatic patients (those with WPW syndrome) should
be offered ablation

Success rate of >95% with low risk of complications

Return to sport after ablation:

* If remain asymptomatic, normal AV conduction, delta wave gone
on ECG after ablation can return to full sports after 4-6 weeks.

38
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Screening questions we as our athletes
at PPE

* Any chest pain or chest pressure with exercise?
* Have you ever passed out during exercise?

* Do you ever feel your heart is skipping a beat or doing flips
in your chest when you exercise?

39
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A word about ICDs...

Shared decision-making
process s
eads placed in
+ Depends on reason for ICD, ometoat
type of sport being played
* Higher risk of arrhythmia
and damage to ICD.
* If playing, may need to
undergo formal exercise
testing to help with
programming of ICD device

ICD generator

Leads in the right
atrium and ventricle

41
Closing thoughts
* The benign arrhythmias are thankfully more common than worrisome
arrhythmias in athletes
* Athletes place increased demand on the heart, increase susceptibility
to lethal arrhythmia
* The pre-participation screening process is important to detect those
who may be at increased risk
* Other things are more likely to harm our athletes than cardiac
arrhythmias
* Know your athletes, have an EAP and practice it to prevent a
catastrophic event.
42
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