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Recommendations

1. Athletes with myocardial bridging of an epicardial cor-

onary artery and no evidence of myocardia! ischemia at rest or
during exercise can participate in all competitive sports.

2. Athletes with myocardial bridging of an epicardial coronary

artery and objective evidence of myocardial ischemia should be
restricted to low intensity competitive sports (class 1A).

Recommendations for other coronary artery anomalies,

including anomalous origin of the left main coronary artery,
are included in Task Force 1.
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Task Force 6: Arrhythmias
DOUGLAS P. ZIPES, MD, FACC, CiairMaN, ARTHUR GARSON, Jr., MD, MPH, FACC

General Considerations

Guidelines for athletic participation are needed to reduce

the risk for arrhythmia-related morbidity or mortality. How-

ever, it is often difficult to establish the importance of a cardiac
rthythm disturbance in assessing an athlete’s eligibility for
competition. Few data exist that have been obtained prospec-
tively from well designed, scientifically acceptable studies to
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determine whether a particular rhythm disturbance predisposes
an athlete to sudden death or to symptoms, such as syncope or
presyncope, that could precipitate severe injury. Sudden unex-
pected cardiac death in the young is rare (1,2). It has been
estimated that the incidence is <1% of that in adults (3).
Nonctheless, a significant proportion of these deaths occur in
relation to exercise. The recent deaths of Reggie Lewis and Hank
Gathers have focused attention on athletes with known arrhyth-
mias (4).

Arrhythmias commonly are evanescent, often disappearing
unpredictably for long periods of time, in some cases years. If they
recur when the athlete is not exercising, the arrhythmia may not
be noted or may not produce significant symptoms. The same
arrhythmia may minimally affect a competitive golfer but severely
incapacitate other athietes, such as cross-country skiers perform-
ing at peak physical efiort. The athlete may not develop the
arrhythmia during each sporting event. Although the reasons for
this arc not known, factors related to the autonomic nervous
system probably play a very important role in determining
whether an arrhythmia occurs and its rate and effect on hemody-
namic responses and symptoms (5). Autonomic “tone” probably
varies greatly and perhaps unpredictably between and within
athletic events and from one athlete to another. Mental stress
during competition can produce imporiant electrophysiologic and
hemodynamic changes that are probably mediated through the
autonomic nervous system.

It is important to understand the range of normal heart rate
and rhythm for the trained athlete (6,7): Heart rates of 25
beats/min and sinus pauses lasting >2 s imay be found on 24-h
Holter ambulatory electrocardiographic (ECG) recordings.
Type I second-degree atrioventricular (AV) block and single
uniform premature ventricular complexes each may occur in
~40% of athletes. Complex ventricular arrhythmias (multi-
form premature ventricular complexes, couplets, nonsustained
ventricular tachycatdia) are rare (7).

Many of our conclusions result from data obtained in nonath-
letes, from general perceptions or experience and from a heavy
input of “what seems reasonable.” Decision making based on this
type of logic is often faulty but is the best available. Recommen-
dations and guidance need to be balanced between an effort to
avoid restricting activity unduly and the hope of reducing the risk
of death and injury due to a rhythm disturbance.

Despite the lack of certain information, some firm conclusions
can be reached. Certain arrhythmias create symptoms and are
dangerous in and of themselves regardless of the clinical situation
in which they occur (8). These arrhythmias generally are charac-
terized by very rapid or very slow heart rates that significantly
compromise cardiac output, coronary or cerebral blood flow or
maintenance of blood pressure. Such arrhythmias may include
atrial flutter or fibrillation with uncontrolled ventricular rates of
200 to 300 beats/min, usually (but not exclusively) in athletes with
Wolff-Parkinson-White syndrome, rapid sustained ventricular
tachycardias and AV block or sinus node disease with very slow
ventricular rates. Certain persistent arrhythmias, such as chronic
supraventricular tachycardia, can worsen cardiac function (9).
Other arthythmias, such as AV node reentrant tachycardia,
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generally well tolerated in most people, may not produce impor-
tant symptoms at rest but only during exercise in athletes with
structural heart disease due, in part, to an increase in the
tachycardia rate. Arrhythmias that might otherwise be innocuous
and no more than a nuisance might, under conditions of partici-
pation in certain sports involving body contact or high speed,
place the athlete at risk of injury or death because of transient
impaired mental function causing loss of physical control. For
example, an athlete with supraventricular tachycardia participat-
ing in potentially dangerous sports, such as diving, downhill skiing
or auto racing, may be at greater risk because of dizziness, near
syncope (a feeling of impending loss of consciousness) or syncope
than if he or she were playing basketball or basebail.

Some athletes with coronary heart disease (10), hypertro-
phic cardiomyopathy (11,12), arrhythmogenic right ventricular
dysplasia (13), aortic stenosis (14) and other forms of congen-
ital heart disease (1) are probably at greater risk for cardiac
arrest and sudden death during and just after exercise. This is
probably true whether or not arrhythmias have been recog-
nized previously (15-17). In general, athletes with symptoms
possibly related to cardiac arrhythmia, such as syncope, near
syncopc and palpitations, should be carefully evaluated before
being permitted to participate in competitive sports. A consid-
cration of cardiac hemodynamic status is critical because right
or left ventricular dysfuuction is an additional important
predictor of arrhythmic death (18,19). The presence of a
significant rhythm disturbance in athletes with abnormal car-
diac hemodynamic status (from any cause unrelated to the
arrhythmia), itself is definitely incompatible with participation
in all competitive sports. However, it is important to emphasize
that some disease states that produce arrhythmias can be
self-limited, with subsequent full recovery.

In general, all athletes with significant cardiac arrhythmias
being considered for athletic activity should have a 12-lead ECG,
echocardiogram, exercise test and a long-term 24-h Holter am-
bulatory ECG recording, if possible during the specific type of
exercise being considered. Resuscitation equipment and trained
personnel may be needed on a standby basis for the latter test,
which is deemed important because a conventional exercise test
may not replicate the specific clinical situation produced by
actively participating in the sport. In this regard, exercise tests
may need to be adapted specifically for the athlete; that is, to
begin exercise at peak energy expenditure, as a sprinter in a race
might, rather than with the slow increase in work load commonly
used in testing athletes with coronary artery disease.

All athletes with an arrhythmia who are permitted to
engage in athletics should be reevaluated at intervals after they
are “trained,” to detzrmine whether the conditioning process
affected the arrhythmia. It should also be stressed that athletes
with arrhythmias controlled by antiarrhythmic drugs may stop
taking these drugs for a variety of reasons, and therefore
compliance with recommended therapy must be established
periodically. Coaches and team physicians must continually
question players about palpitations, with or without physical
activity. Abuse with drugs like cocaine can be responsible for
life-threatening arrhythmias, and such considerations are an
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important part of the evaluation. Of note, the use of certain
cardioactive drugs, such as beta-adrenergic blocking agents, is
banned in some competitive sports.

It may be difficult for a team physician and consultants from
the local community to make objective decisions to restrict or
proscribe sports for a competitive athlete. It has been sug-
gested (4) that borderline cases be reviewed by nonbiased
experts for the purpose of making these decisions more
efficiently. Whether that approach can be practically imple-
mented has not been determined. Alternatively, it has also
been suggested that in such borderline cases, both appropriate
emergency equipment and medical professionals versed in the
operation of that equipment be present at all practices and
games. However, there is considerable concern with regard to
this practice because its safety and efficacy have not been
established. Indeed, the practical implementation and reliabil-
ity of this approach to reverse potentially lethal archythmias in
nonhospital settings is highly questionable.

Syncope

Unexplained syncope in an athlete is a potentially impor-
tant symptom that requires a thorough evaluation. It may be
due to a variety of causes, including cardiovascular disease;
alternatively, it may be unassociated with structural heart
disease but due to mechanisms such as vasovagal syncope, a
not uncommon finding in highly trained athletes. Although
vasovagal syncope is compatible with continued participation
in all competitive sports, caution should be used in making this
diagnosis in highly trained athletes without first defisitively
excluding underlying structural cardiovascular disease. A car-
diac arrhythmia should be considered, particularly when syn-
cope occurs during or immediately after cxercise.

A cause of syncope can be established in ~50% of patients.
Usually, a careful history and physical examination will identify
the etiology (20). When such an evaluation does not determine
the cause, further testing in search of an arrhythmia is indi-
cated. Ambulatory ECG recordings are often unrevealing but
agvertheless probably worthwhile to obtain during the initial
evaluation. Event or loop recorders can be used to increase the
ECG sampling time. Tilt table testing has been used to assess
patients at risk for vasovagal syncope, but the lack of specificity of
this test (particularly in endurance-trained athletes) requires a
particularly cautious interpretation of the resulis. Exercise testing
is useful and is optimally performed while recording the ECG
during the sport activity in which the athlete participates. Invasive
electrophysiologic testing is most likely to identify an arrhythmia
responsible for syncope in those patients with cardiac disease or
an abnormal ECG but should be considered in other athletes
when no other cause of the syncope has been identified.

Types of Arrhythmias
Disturbances of Sinus Node Function

_ §inus tachycardia and sinus bradycardia appropriate for the
clinical situation are not considered abnormal, and no tests are
necessary. Sinus arrhythmia and wandering pacemaker are
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generally considered normal, and no tests are necessary unless
the arrhythmias result in inappropriately slow rates accompa-
nied by symptoms. Sinus arrhythmia and sinus bradycardia are
particularly common in the trained athlete.

Asymptomatic sinus pause or sinus arrest <3 s is probably
of no significance (7). Longer pauses, sinoatrial exit block and
sick sinus syndrome (21) are considered abnormal, and ath-
letes should have a 12-lead and 24-h ECG and an exercise test.
In an occasional athlete experiencing syncope or near syncope,
an electrophysiologic study may be indicated. Echocardiogra-
phy should be performed to exclude structural heart disease,
and other tests to evaluate ventricular or valvular function may
be indicated.

Recommendations

1. Athletes with a normal or structurally abnormal heart in
whom the bradycardic rate is increased appropriately by
physical activity can participate in all competitive sposts. They
should be reassessed periodically to determine that training
does not aggravate the bradycardia.

2. Athletes with syncope or near syncope should not par-
ticipate in sporis where the likelihood of even a momentary
loss of consciousness may be hazardous until the cause has
been determined and treated, if necessary.

3. Athletes with symptoms such as impaired consciousness
and fatigue clearly attributed to the arrhythmias should be
treated and if asymptomatic for 3 to 6 months during treat-
ment, can participate in all competitive sports after physician
reevaluation,

4. Athletes with symptomatic tachycardia/bradycardia syn-
drome or inappropriate sinus tachycardia should be treated. If
asymptomatic for 3 to 6 months, they can participate in low
intensity competitive sports (class IA |see Table 1 in Classification
of Sports]).

5. Athletes with pacemakers should not engage in sports
with a danger of bodily collision because such trauma may
damage the pacemaker system.

Premature Atrial Complexes

In the absence of evidence obtained from a careful history or
physical examination suggesting the presence of structural heart
disease, and in the absence of symptoms other than occasional
palpitation, evaluation other than a 12-lead ECG is not necessary.

Recommendation. Athletes can participate in all competi-
tive sports.

Atrial Flutter (in the Absence of
Wolff-Parkinson-White Syndrome)

In the absence of an acute, limiting illness, sustained atrial
flutter is an uncommon rhythm disturbance in athletes without
structural heart disease. Therefore, an echocardiogram should
be performed to evaluate cardiovascular structure and func-
tion. Because the potential for very rapid ventricular rates
exists if the atrial flutter conducts 1:1 to the ventricles (22),
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ECG determination of the ventricular response during an
exercise test or athletic event during treatment is essential. For
some patients with paroxysmal atrial flutter, induction of the
arrhythmia by electrical stimulation may be necessary before
the exercise test. A 12-lead and long-term 24-h ECG are also
necessary.

Recommendations

1. Athletes with atrial flutter in the absence of structural heart
disease who maintain a ventricular rate comparabie to that of an
appropriate sinus tachycardia during physical activity while receiv-
ing therapy with a digitalis glycoside, a beta-blocker or calcium
channel blocker, can participate in low intensity competitive
sports (class 1A), with the warning that rapid 1:1 conduction still
may occur. However, full participation in all competitive sports
should not be allowed unless the athlete has been without atrial
flutter for 3 to 6 months with or without treatment.

2. Athletes with structural heart discase who have atrial
flutter can participate in low inteasity competitive sports only
(class 1A) after 6 months have clapsed without an episode of
atrial flutter.

Atrial Fibrillation (in the Absence
of Wolff-Parkinson-White Syndrome)

Atrial fibrillation is far more common than atrial flutter and
may be present intermitiently or chronically (23). Evaluation
should include a search for the cause, such as thyrotoxicosis.
More often atrial fibrillation occurs in association with diseases
such as coronary artery disease or hypertension. Evaluation
includes determination of the ventricular response during
athletic activity or an exercise test comparable to the intended
athletic competition. For some patients with paroxysmal atrial
fibrillation, electrical induction of atrial fibrillation before the
exercise test may be necessary. A 12-lead ECG is necessary,
and long-term 24-h ECG recordings and an echocardiogram
are helpful in establishing the presence of structural heart
disease.

Recommendations

1. Athletes with atrial fibrillation in the absence of struc-
tural heart disease who maintain a ventricular rate comparable
to that of an appropriate sinus tachycardia during physical
activity while receiving no therapy or therapy with a digitalis
glycoside, a beta-blocker or calcium channel blocker can
participate in all competitive sports. Note that the use of
beta-blockers is prohibited in some competitive sports.

2. Athletes who have atrial fibriliation in the presence of
structural heart disease who maintain a ventricular rate com-
parable to that of an appropriate sinus tachycardia during
physical activity while receiving no therapy or therapy with a
digitalis glycoside, a beta-blocker or calcium channel blocker
can participate in sports consistent with the limitations of the
structural heart disease.

3. Athletes who require anticoagulation should not partic-
ipate in sports with danger of bodily collision.
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Sinus Node Reentry and Atrial Tachycardia (in the
Absence of Wolff-Parkinson-White Syndrome)

Sinus node reentry and atrial tachycardia, including auto-
matic atrial tachycardia, atrial tachycardia due to reentry, atrial
tachycardia with block and chaotic atrial tachycardia, should be
evaluated as described for atrial flutter (23).

Recommendations

1. Athletes with sinus node reentry or atrial tachycardia in
the ahsence of structural heart disease who maintain a ventric-
ular rate comparable to that of an appropriate sinus tachycar-
dia during physical activity with or without therapy can partic-
ipate in all competitive sports.

2. Athietes with underlying structural heart disease can
participate only in competitive sports consistent with the
limitations of the heart disease.

Atrioventricular Junctional Escape Beats/Rhythm

Atrioventricular junctional escape beats and junctional
rhythm are common in athletes. The clinical approach and
final recommendations are the same as those given earlier for
symptomatic athletes with disturbances of sinus node function
(see earlier).

Premature AV Junctional Complexes

If the athlete is asymptomatic except for occasional epi-
sodes of palpitations that do not suggest a sustained tachycar-
dia, cvaluation need include only a 12-lead ECG. In some
athletes, a 24-h ECG recording (during athletic activity if
possible), echocardiogram and an exercise test may be indi-
cated.

Recommendations

1. Athletes with a structurally normal heart and a normal
heart rate response to activity without evidence of a sustained
tachycardia can participate in all competitive sports.

2. Athletes with an abnormal heart, depending on the type
and extent of the heart disease, can participate in competitive
sports consistent with the limitations of the structural cardiac
disease.

Nonparoxysmal AV Junctional Tachycardia

Noninvasive tests required include a 12-lead ECG, echo-
cardiogram, exercise test and 24-h ECG recording during
activity. Invasive studies may be necessary for some symptom-
atic patients or for those with very rapid ventricular rates (24).

Recommendations

1. Athletes without structural heart disease or symptoms
who have a controlled ventricular rate that increases and slows
appropriately in relation to the level of aciivity with or without
therapy can participate in all sports.

2. Athletes who have no symptoms but who have structural
heart disease or incompletely controlled ventricular rates can
engage in low intensity competitive sports (class 1A), depend-
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ing on the nature and extent of the structural heart disease and
the ventricular rate.

Supraventricular Tachycardia

Atrioventricular node reentry tachycardia and AV reentry
over a concealed accessory pathway (with only retrograde
conduction) (8) are included in this category. If the diagnosis
of the supraventricular tachycardia cannot be made with
certainty, and if other clinical therapeutic circumstances war-
rant it, invasive electrophysiologic studies may be indicated. It
is important to identify the rate response of the supraventric-
ular tachycardia during exercise. If the exercise does not
induce the tachycardia, attempts to induce the supraventricular
tachycardia (possibly with atrial or esophageal pacing) may be
useful, followed once again by an exercise test performed by
the athlete when the supraventricular tachycardia has been
initiated.

Recommendations

1. Athletes who are asymptomatic and have reproducible
exercise-induced supraventricular tachycardia in whom pre-
vention of recurrences by therapy has been demonstrated by
appropriate testing can participate in all competitive sports.

2. Athletes who do not have exercise-induced supraventric-
ular tachycardia but experience sporadic recurrences should be
treated. However, because of the unpredictable nature of the
tachycardia, end points for adequate therapy may be difficult to
achieve; but once established, these athletes can participate in
all sports. Asymptomatic athletes who have episodes of su-
praventricular tachycardia of 5 to 10 s that do not increase in
duration during exercise can participate in all sports.

3. Athletes with syncope, near syncope or significant palpi-
tations secondary to arthythmia or who have significant struc-
tural heart disease in addition to the arrhythmia should not
participate in any competitive sports until they have been
adequately treated and have no recurrence for =6 months (4).
At that time they can participate in low intensity competitive
sports (class 1A).

4. For those athletes with successful catheter or surgical
ablation (25,26) who are asymptomatic and have no inducible
arrhythmia on follow-up electrophysiologic testing (or no
recurrence of tachycardia for 3 to 6 months after ablation), all
competitive sports are permitted.

Ventricular Pre-Excitation
(Wolff-Parkinson-White Syndrome})

Required noninvasive tests include a 12-lead ECG, a 24-h
ECG recording during athletic activity, exercise test and
echocardiogram to exclude associated cardiovascular abnor-
malitics. Electrophysiologic studies may be indicated in some
athletes with palpitations who appear at risk for developing
tachycardias, such as those with symptoms of impaired con-
sciousness, long-lasting palpitations or rapid rates (27).
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In asymptomatic athletes with no history of palpitations or
tachycardia and no evidence of structural cardiac abnormali-
ties, further evaluation is probably not necessary. However, the
optimal management for these athletes is uncertain, and
continues to be debated (6,28,29). Sudden death in athletes
with pre-excitation is rare (28,29), and it appears to be
confined largely to those with accessory pathways that have
short refractory periods. Therefore, it may be advisable in
selected athletes to undertake esophageal pacing or intracar-
diac electrophysiologic studies to identify the presence of an
accessory pathway that has a short refractory period. Atrial
fibrillation should be induced and the shortest RR interval
assessed. If a short refractory period is found, radiofrequency
catheter ablation may be considered. However, in those ath-
letes with a history of palpitations, syncope or near syncope, it
is mandatory to asscss the functional capabilities and electro-
physiologic properties of the accessory pathway (30).

Recommendations

1. Athletes without structural heart discase, a history of
palpitations or tachycardia (particularly those >20 years old)
can participate in all competitive sports. However, in younger
age groups, a more in-depth evaluation may be recommended
before allowing participation in moderate to high intensity
competitive sports.

2. Athletes with episodes of AV reciprocating tachycardia
should be treated as previously recommended (see Supraven-
tricular Tachycardia). However, it should be appreciated that
they can develop atrial fibrillation with rapid ventricular rates.
Electrical induction of atrial fibrillation to determine the
shortest QRS interval between two complexes conducted over
the accessory pathway during isoproterenol administration or
exercise is recommended.

3. Athletes with episodes of atrial flutter/fibrillation whose
maximal ventricular rate at rest (without therapy) as a result of
conduction over the accessory pathway is <240 beats/min and
who have no episodes of syncope or near syncope appear to be
at low risk for sudden cardiac death and can participate in all
competitive sports (31). However, despite this apparent risk-
stratifying test, those with very rapid ventricular rates probably
should be considered for radiofrequency ablation of the ac-
cessory pathway. Athletes with syncope or near syncope or
episodes of atrial flutter/fibrillation whose maximal ventricular
rate at rest (without therapy) as a result of conduction over the
accessory pathway exceeds 240 beats/min are restricted to low
intensity competitive sports (class IA). They should be consid-
ered for radiofrequency catheter ablation of the accessory
pathway.

4. Athletes with successful catheter or surgical ablation of
the accessory pathway who are asymptomatic and have normal
AV conduction and no inducible arrhythmia by follow-up
electrophysiologic study or no spontaneous recurrence of
tachycardia for 3 to 6 months after ablation can participate in
all competitive sports. In selected athletes, the desired partic-
ipation in sports can be an indication for catheter ablation of
the accessory pathway.
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Premature Ventricular Complexes

Noninvasive tests recommended include a 12-lead ECG
and exercise test. If there is evidence to suggest the presence of
structural heart disease, an echocardiogram is indicated, and a
24-h ECG recording may be beneficial. Even without evidence
of structural heart disease, if an increase in the number of
premature ventricular complexes or complex veniricular ar-
rhythmias occurs during exercise, further evaluation may be
indicated (6,32). in some of these athletes thought to have a
structurally normal heart, cardiac catheterization a.d angiog-
raphy may reveal otherwise undetected abnormalities, includ-
ing occult coronary artery disease, congenital coronary anom-
alies, arrhythmogenic right ventricular dysplasia, cardiac tumor
or evidence of cardiomyopathy.

Recommendations

L. Athletes without structural heart disease who have pre-
mature ventricular complexes at rest, during exercise and
exercise testing (comparable to the sport in which they com-
pete) can participate in all competitive sports. Should the
premature ventricular complexes increase in frequency during
exercise or exercise testing to the extent that they produce
symptoms of impaired consciousness, significant fatigue or
dyspnea, the athlete can participate in low intensity competi-
tive sports only (class [A).

2. Athletes with structural heart disease who are in high
risk groups and have premature ventricular complexes (with or
without treatment) can participate in low intensity competitive
sports only (class IA). Athletes with premature ventricular
complexes that are suppressed by drug therapy (as assessed by
ambulatory ECG recordings) during participation in the sport
can compete in low intensity competitive sports only (class [A).

Ventricular Tachycardia

Nonsustained or sustained monomorphic or polymorphic
ventricular tachycardia is always a potentially serious occur-
rence. Noninvasive tests to be performed include a 12-lead
ECG, exercise test, 24-h ECG recording during exercise and
echocardiography. Cardiac catheterization and electrophysi-
ologic study should be considered to verify that the heart is
structurally normal and to establish the mechanism or location,
or both, of the ventricular tachycardia.

Recommendations

1. Athletes with nonsustained or sustained ventricular
tachycardia on any of the aforementioned tests generally
should not compete in all sports for at least 6 months after the
last episode of ventricular tachycardia. This recommendation
applies whether the athlete is untreated or treated with either
drugs or catheter or surgical ablation. If there have been no
clinical recurrences, and ventricular tachycardia is not induc-
ible by exercise or exercise testing and electrophysiologic study,
and the athlete has no structural heart disease, all competitive
sports may be permitted. For the athlete with structural heart
disease and ventricular tachycardia, moderate and high inten-
sity competition is contraindicated regardless of whether the
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ventricular tachycardia is suppressed. Only low intensity com-
petitive sports (class IA) are permitted.

Ar: exception to this general recommendation is the asymp-
tomatic athlete with brief (generally <8 to 10 consecutive
ventricular beats) episodes of nonsustained monomorphic
ventricular tachycardia, rates generally <150 beats/min and no
structural heart disease established by noninvasive and invasive
tests. These athletes do not appear to be at increased risk for
sudden cardiac death. If exercise testing (preferably by ambu-
latory ECG recording during the specific competitive sport)
demonstrates suppression of the ventricular tachycardia or no
significant worsening compared with baseline, participation in
all competitive sports is permissible.

2. Continued athletic competition should not represent the
primary indication for an implantable defibrillator. The efficacy
with which these devices will terminate a potentizlly lethal
arrhythmia under the extreme conditions of competitive sports
is currently unknown. For athletes with implantable defibrilla-
tors or antitachycardia devices, all moderate and high intensity
sports arc contraindicated. Low intensity competitive sports
activity (class IA) that does not constitute a significant risk of
trauma to the defibrillator is also contraindicated for at least 6
months after the last ventricular arrhythmia requiring inter-
vention (pacing, cardioversion or defibrillation). Subsequently,
these athletes can participate in low intensity competitive
sports only (class 1A),

Ventricular Flutter and Ventricular Fibrillation

Recommendation. Athletes with these conditions that re-
sult in cardiac arrest in the presence or absence of structural
heart disease cannot participate in any moderate or high
intensity competitive sports. However, athletes who have had
no episodes of ventricular flutter or ventricular fibrillation for
6 months with treatment may engage in low intensity compet-
itive sports (class IA). Recommendations in the section on
ventricular tachycardia also apply.

First-Degree AV Block

If the QRS complex is normal, no further evaluation other
than a 12-lead ECG is necessary. If the QRS complex is
abnormal, or the PR interval is excessively prolonged (=0.3 s),
an exercise stress test, 24-h ECG recording and echocardio-
gram are indicated, as well as possibly an electrophysiologic
study to determine the site and duration of conduction delay.

Recommendation. Athletes who are asymptomatic, with-
out evidence of structural heart disease, in whom the first-
degree AV block does not worsen with exercise, can partici-
pate in all competitive sports. If underlying heart disease is
present, its nc‘ure and severity can independently dictate
alternative restrictions.

Type 1 Second-Degree (Wenckebach) AV Block

Wenckebach AV node block can be present in otherwise
normal, well trained endurance athletes (7). Recommended
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tests include a 12-lead ECG, exercise test and echocardiogram.
A 24-h ECG recording during athletic activity may be indicated
in some athletes. In those athletes with type 1 second-degree
AV block and coexisting bundle branch block, electrophysi-
ologic study may be indicated to identify the presence of
His-Purkinje Wenckebach block.

1. Athletes with a structurally normal heart and no wors-
ening or actual improvement of AV block with excrcise or
recovery can participate in all competitive sports.

2. Athlc:. s with a structurally abnormal heart in whom AV
biock disappears or does not worsen with exercise or recovery
can participate in all competitive sports, as determined by the
limitations of the cardiac abnormality.

3. Athletes without symptoms in whom type 1 second-
degree AV block initially appears or worsens with exercise or
during the recovery period should be evaluated further (e.g.,
for possible intra- or infra-His block) and may require pace-
maker therapy. Such athletes can participate in low intensity
competitive sports (class IA).

4, Athletes treated with pacemakers should not engage in
competitive sports with a danger of bodily collision because
such trauma may damage the pacemaker system.

Type 2 Second-Degree (Mobitz) AV Block

The evolution and treatment of this abnormality is consid-
ered to be the same as in acquired complete heart block. It
should be treated with permanent pacing before any athletic
activity (sec Congenital Complete Heart Block, recommenda-
tions 2 and 3).

Congenital Complete Heart Block

The clinical approach to evaluating the severity of the
cardiovascular abnormaliiy includes an echocardiogram, 12-
lead ECG, 24-h ECG recording during exercise and exercise
stress tost (exercise testing should be performed at the same
exercise level as that during the sports activity).

Recommendations

1. Athletes with a structurally normal heart and noral
cardiac function, no history of syncope or near syncope, a narrow
QRS complex, ventricular rates at rest >40 to 50 beats/min
increasing with exertion, no or only occasional premature ventric-
ular complexes and no ventricular tachycardia during exertion can
participate in all competitive sports (32).

2. Athletes with ventricular arrhythmia, symptoms of fa-
tigue, near syncope or syncope should have a pacemaker
implanted before they participate in competitive sports. Ath-
letes with pacemakers should not participate in competitive
sports with a danger of bodily collision because such trauma
may damage the pacemaker system. Before allowing athletes
to engage in these activities, an exercise test should be
performed at the level of activity demanded by the particular
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sport to be certain that the paced heart rate increases appro-
priately.

3. Athletes with abnormal hemodynamic status, as in an
intracardiac shunt, cannot participate in any competitive sports
without a pacemaker. Restrictions are the same as those in
recommendation 2.

Acquired Complete Heart Block

This condition should be treated with pacing before any
athletic activity (see Congenital Complete Heart Block, rec-
ommendations 2 and 3). Athletes with a pacemaker should not
participate in competitive sports with a danger of bodily
collision because such trauma may damage the pacemaker
system.

Complete Right Bundle Branch Block

Evaluation includes a 12-lead ECG, 24-h ECG recording,
exercise test and echocardiogram.

Recommendation. Athietes without ventricular arrhyth-
mias who do not develop AV block with exercise and who have
no symptoms can participate in all competitive sports. This also
applies to athletes with associated left-axis deviation.

Complete Left Bundle Branch Block

The evaluation includes a 12-lead ECG, 24-h ECG, exercise
test and echocardiogram. Because of the rarity of acquired left
bundle branch block in children and its association with
syncope from presumed paroxysmal AV block, an invasive
electrophysiologic study should be considered in young pa-
tients (33).

Recommendations

1. Older athletes with acquired left bundle branch block
should follow the recommendations under Complete Right
Bundle Branch Block.

2. Athletes with a normal HV interval and a normal AV
conduction response to pacing can participate in all competi-
tive sports.

3. Athletes with abnormal AV conduction characterized by
an HV interval >90 ms or a His-Purkinje block should have
pacemaker implantation. They should be restricted from com-
petitive sports with a danger of bodily collision because such
trauma may damage the pacemaker system.

Congenital Long QT Interval Syndrome

The diagnosis of the long QT-QTU syndrome may be
complex in some patients (34,35). Although a corrected QT
interval (Bazett) of 440 to 450 ms has been used as the upper
limit of normal, the diagnosis of long QT syndrome should be
made using not only the QT interval but also a history of
symptoms, family history and ECG changes, such as T wave
alternans or abnormal configuration.
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Recommendations. Athletes with the prolonged QT or

QTU interval syndrome are at risk for sudden death with
activity; such athletes should be restricted from all competitive
Sports.
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