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easily refer to (that is the reason why references were
omitted and are published only in the scientific journals). On one hand, the first part devoted to the medical-legal aspects was simplified, taking their knowledge for granted, and on the other a short paragraph
was added dealing with accreditation of Centers and
sports physicians in order to bring this issue to the attention of colleagues and institutions. The Committee
members and the consulted experts who were outstanding representatives of the major Italian cardiological
and sports medicine associations, deemed unanimously that an improvement in healthcare quality (health defense of athletes and people of any age practicing sport)
represents a key step toward the definite establishment
of Medicine and Sports Cardiology in our country.

Working out guidelines and protocols for healthcare
professionals has always characterized the fruitful activity of any Scientific Society. It entails a long-lasting
planning phase mainly devoted to choose the task force
members which is not an easy task due to the coexistence of indolence, excessive tolerance or irritability
among experts as well as to a sound antagonism among
the different schools of thinking.
The cardiological protocols for sports eligibility,
nowadays better known as “COCIS Protocols” (from
the Italian Organizing Cardiological Committee on
Sports Eligibility), are not an exception to this rule and
this new edition, which follows the two previous ones
published in 1989 and 1995, has had to cope with many
difficulties. However, at the end of the working process,
all those who participated in the protocol drafting felt
as if they had made “something good” by preparing
useful guidelines for daily clinical practice of their colleagues in cardiology and sports medicine. These
guidelines present with novelty and new approaches as
a result of the dramatic advances in scientific knowledge and are based on the extraordinary scientific and
cultural experience of the last 20 years of the Italian Society of Sports Cardiology (SIC Sport) that promoted
this initiative. The management of this initiative was
rendered easier by the thorough interaction of the COCIS Committee members, the majority of whom, besides being members of the SIC Sport and the Italian
Federation of Sports Medicine, were joining from other Scientific Societies such as the Italian Association of
Out-of-Hospital Cardiologists, the Italian Association
of Hospital Cardiologists, and the Italian Society of
Cardiology, and were by statute compelled to participate in protocol drafting.
This new edition includes some basic and essential
new information while still being concise and simple,
characteristics that made it a “pocket” tool to which

PRACTICAL AND MEDICAL-LEGAL ASPECTS
Medical-legal aspects
Sports medicine practitioners are high-trained professionals engaged in prevention, treatment and rehabilitation programs aimed to provide care for individuals who engage in sports and thus they are legally responsible for their delivery of care, either in case of
abuse or neglect, and are subjected to the duties and liabilities pertaining to all healthcare professionals of
any specialty field.
With reference to competence (the duty of good
practice), sports medicine practitioners and consultant
cardiologists should apply the cultural and technical
knowledge achieved by attending post-graduate
schools, maintaining professional certification(s) with
the today’s compulsory continuing medical education
(CME).
With reference to prudence (the duty of forecasting
dangerous or harmful situations related to their activity) and diligence (the duty of providing prompt care),
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sports medicine practitioners and consultant cardiology
are required to comply with such a behavior rigorously.
In order to ascertain sports eligibility, sports physicians must conform to several compulsory rules whose
violation represents specific negligence. The observance of these regulations (established by authoritative
laws, decrees, government and regional writs, and rules
of Sports Federations) is therefore mandatory, in particular nowadays due to the continuing difference in the
adopted rules among Regions and the spreading of the
so-called “health federalism”.
Besides complying with the above-mentioned rules,
sports physicians have the legal duty of putting into
practice any required additional behavior and to resort
to any diagnostic tool in order to make the correct diagnosis or to rule out the presence of any harmful condition to the athlete, being sure that the subject does not
run unjustified and excessive risks. In case sports eligibility is uncertain and the available diagnostic options
do not bring about a definite conclusion, the sports
physician has the duty of rejecting sports eligibility.
When submitting an athlete to screening evaluations
or diagnostic-therapeutic measures, sports physicians
should provide competent medical service with respect
for human dignity and confidentiality and their activity
should be aimed primarily to safeguard the individual’s
welfare and safety. The willingness of the athlete to
practice sport as well as that of others (coaches, managers, sponsors, etc.) must not prevail upon the need of
guaranteeing the subject’s welfare and in no way should
it interfere with the definite judgment of the physician.
In uncertain cases, when standard non-invasive investigations do not allow for a definite diagnosis, some
invasive procedures may be performed in accordance
with the reference parameters used in clinical practice
aiming to assess the risk/benefit ratio. This evaluation
should always be carried out case by case: in this respect, it should be stressed that additional diagnostic
examinations are performed not only to assess sports
eligibility but also for diagnostic purposes in order to
adopt preventive and therapeutic measures targeted at
the individual’s health defense as well as at the defense
of the right to work in case of professional athletes.
Nowadays more than in the past, before submitting
any subject to risky diagnostic exams, it is mandatory
to obtain a legally effective consensus, as it is required
for any healthcare provision (Medical Deontological
Code 1995, title III, chapter IV, articles 29 and 31).
A legally effective consensus means that it must be
both well-informed and voluntary and is obtained after
the subject has received unbiased and thorough medical
information on the purpose and possible consequences
of the proposed investigation or treatment. As for minors,
control of health information is given to their parents
who jointly exert their parental authority over the minor.
In practice, it is necessary a written record of the patient’s consent which certifies that he/she has understood the details and implications of what is proposed.

Written informed consent must unequivocally express
the athlete’s will after he/she has received satisfactory
answers to all his/her questions. Moreover:
- for the consent to be legally effective, subjects should
have been provided with appropriate information;
- in case of refusal to consent on behalf of a mentally
competent subject, no diagnostic option should be undertaken since medical treatment is not allowed in these
circumstances;
- obtaining written informed consent does not protect
doctors from legal liability in case of malpractice.
One example of informed consent may be as follows:

“I undersigned ........………….. give my informed consent
to the proposed treatment. I declare I have received full answers to any questions I had regarding the purpose and possible consequences of the proposed investigation”.
Date .......................................................................................
(signature)”

With reference to cardiological sports eligibility, it
should be recalled that it represents just one aspect,
though essential, of the final eligibility judgment to be
formulated by the sports medicine specialist. Such a
judgment should rely upon the results of the investigations established by law and of any other additional exam he has the right to ask for. From a cardiological
viewpoint, eligibility for competitive sports means that
the physician gives his consent to:
- engage in a given sport (specific training) after accurate basic psychophysical training (general training);
- participate in athletic activities in accordance with the
principles and rules set by sports regulations.
Among human activities, sports practice entails an
acceptable and calculated risk. The most frequent risks
consist in trauma injuries and cardiovascular accidents
whose prevention can mainly be achieved by keeping
under control the “human” and “technical” factors inherent to the practiced sport. The influence of the “human” factor may be restricted by an accurate selection
of subjects who might engage in specific sports activities, and by serial controls of their fitness levels and
training programs. As for the “technical” factor, it
would be useful to know rules and regulations of each
type of sport, assess activity areas, monitor environmental conditions, and maintain equipment.
Finally, the concern about medical-legal responsibility and/or the wrong or inadequate understanding of
these matters may lead doctors to formulate a negative
judgment disappointing the athlete’s expectations.
Such an attitude, especially when not based on circumstantial evidence, may cause negative consequences either psychological or, in case of professional athletes,
economic and career-related, so as to induce them to
seek compensation for the damage suffered.
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Another issue which needs to be addressed is confidentiality that has nowadays gained great importance
due to the fact that sports physicians are requested to
provide medical service in a context where mass-media
and information “at any cost” are prevailing.
Frequently, due to economic interests, the intense
pressure from the coaches, management, insurance
companies, sponsors and even the motivated athletes
themselves may render a decision of permanent or temporary non-eligibility a difficult task. This also occurs
when the information released, even unintentionally,
may damage the person concerned, the sports environment or the whole community.

2. work planning: the activity of each Center should be
scheduled through recorded plans, the provided services should be listed, and the procedure for defining
product standards should be started (e.g., type and level of an echocardiographic exam or of a maximal exercise test);
3. Centers should be equipped with an effective communication system with their users and management
modalities of waiting lists as well as the priority criteria adopted should be made available to the public;
4. inventory of the biomedical equipment and periodic
verification and maintenance plans should be applied
with particular emphasis to emergency equipment
(such as defibrillators and emergency medications);
5. personnel training and education activities should be
planned and recorded. In the initial phase, for example,
basic life support practical courses for medical care
providers are recommended;
6. data management (record forms, eligibility, non-eligibility, appeals, etc.) should be standardized according
to unequivocal criteria;
7. the application of definite procedures and “protocols” should be encouraged in case of “critical” activities and/or for those activities whose performance may
show interindividual variability;
8. if requested, healthcare providers should undergo
verification tests about users’ satisfaction promoted by
the proper healthcare institutions. It is thus reasonable
that a “clinical audit” process be instituted by the Regional Appeal Committee;
9. each Center should identify a contact person for any
accreditation process.
Obviously, specific additional criteria exist for
Sports Medicine and they mainly deal with the definition of the different complexity levels of healthcare
providers. Usually, it is possible to distinguish:
• a first level, which characterizes those institutions
(out-of-hospital departments, offices of single specialists) granting sports eligibility or general assistance to
people practicing sport;
• a second level, which characterizes those institutions
carrying out consultant activity about complex cases
and planning of training/rehabilitation programs;
• a third level, which characterizes those Centers with
specific equipment and competence for the management, besides complex cases, of sports eligibility and
assistance to disabled athletes, diabetics, master athletes, planning of rehabilitation programs, etc.
On the basis of the complexity level, the following
should be defined accordingly:
• minimal personnel;
• minimal equipment: for example, Centers performing
maximal exercise tests should be equipped with a defibrillator and second-level Centers should be able to
perform echocardiography on-site;
• supply system and additional healthcare service provisioning. In other words, out-site healthcare providers
and healthcare professionals should be clearly indicat-

Accreditation in Medicine and Sports Cardiology
The accreditation of all institutions of the National
Health System was directed by decree-law 502/92 concerning the reform of this discipline within this field.
Since then a number of legislative acts have succeeded
aiming to put accreditation into practice, to define its
requirements and institutionalize its procedure. Later
on, Regions were empowered to define the accreditation systems for healthcare organizations as directed by
the 1997 DPR which determines basic requirements
and general criteria to which refer to for further development maintaining autonomous decision-making as
well.
The accreditation procedure of healthcare organizations is ongoing in almost any local and regional area
with the adoption of different application programs
chosen from those receiving legislative approval. A further demonstration from the legislator of the willingness to implement this procedure quickly derives from
the National Health Program 1998-2000 which clearly
states the need for “a selection process of accreditation
providers based on criteria of healthcare quality” that
means to choose Centers and healthcare providers capable of supplying the best performance at the lowest
cost.
In this context it is likely, if not predictable, that Institutions, Centers, Out-Patient Departments and single
Sports Medicine healthcare organizations will be shortly involved in the accreditation process, according to
different requirements among Regions. In this respect,
taking for granted that institutions have complied with
established standards (mainly concerning structure and
safety), two main issues should be addressed:
A. the identification of responses meeting standard requirements at the regional and national level in Sports
Medicine;
B. the development of additional criteria pertaining this
medical specialty.
As for the first issue, the following prerequisites are
essential:
1. personnel management: organization charts should
be available and individual responsibilities defined;
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cardiovascular disease or abnormalities, not requiring,
per se, withdrawal from exercise and sports.
Cardiac involvement, indeed, can be constant over
time, as it occurs in aerobic and endurance sports
(marathon, cross-country skiing, cycling, etc.), or alternating, as it occurs in team games (alternate aerobicanaerobic activities), without a true difference between
the two in terms of cardiovascular risk. Intense and
brief efforts, starting or finishing abruptly, can be a
stronger arrhythmogenic trigger than those efforts,
equally maximal, which start progressively and are interrupted gradually. Similarly, abrupt interruption after
intense efforts may result in hemodynamic and rhythm
disturbances more than the effort itself. Moreover,
sports which entail a moderate increase in heart rate but
a marked blood pressure (BP) elevation, may be deleterious in subjects with hypertension and aortic disease.
In sports mainly characterized by a “neurogenic” involvement, cardiac work may be mild from the hemodynamic viewpoint but, on the other hand, it brings
about a strong neuroendocrine stimulation, mainly
sympathetic, although it may represent a real cardiac
risk only in few cases.
When assessing cardiovascular risk in sports activities, the so-called intrinsic risk should never be underestimated, i.e. the risk related to the specific environment
in which sports take place (scuba diving, climbing, motor sports, etc.). In this case, regardless of the underlying
mechanisms and causes, the hypothetic occurrence of
syncope or pre-syncope (see Arrhythmias section) may
turn to be far more dangerous to the athlete and spectators (e.g. motor sports). Following such considerations,
it is reasonable to suppose that cardiovascular risk might
increase in sports with body impact when blows to the
chest or strong reflex cardiac stimulation (head trauma,
intense pain, etc.) can be expected, potentially resulting
in arrhythmias, mostly bradyarrhythmias.
Finally, it can be useful to stress once again that the
interaction between exercise performance and the cardiovascular system cannot always be solved in terms of
simple and pathophysiologic mechanisms. Although it
is possible to classify cardiovascular involvement and
the inherent risk concerning each sport in grossly homogeneous categories, the overall risk depends, to
some extent, on internal and external factors, such as
health conditions, mental approach, environmental
conditions, and so on.

ed, such as those performing biohumoral investigations, cardiological, neurological and ophthalmological
evaluations, as well as their timing to fulfill requests
and their degree of involvement in Sports Medicine;
• interconnections with healthcare providers of different levels and shared protocols;
• intervention plans for clinical emergency (mandatory
for out-of- and near-hospital Centers);
• the so-called “clinical competence”, based on minimal levels of activity needed to guarantee maintenance
of the acquired competence on behalf of healthcare
providers. This activity should also be recorded in order to be made available for yearly certification.
If the aforementioned has to be considered as absolutely necessary in Sports Medicine, it has to be considered as even more mandatory in Sports Cardiology,
a medical specialty that plays a pivotal role in providing care to subjects engaging in sports and that requires
healthcare providers to be highly trained and undergo
continuous updated professional education.

SPORTS CLASSIFICATION BASED ON CARDIOVASCULAR
INVOLVEMENT

Introduction
Nowadays, an updated and exhaustive sports classification has become a fundamental tool in the daily
practice of sports physicians and consultant cardiologists. Health professionals must know which organs are
mostly involved in different sports, the physiologic and
technical aspects related to each sport, as well as the
proper - real or expected - “cardiovascular risk”. The
need to classify sports activities for scientific and practical purposes has always been counteracted by the difficulty in identifying criteria which have to be clear
enough as to providing a handy, simple and at the same
time analytical classification, close to the physiologic
adaptations to each sport.
From the sole physiologic viewpoint, sports activities have been formerly classified according to various
criteria, based on one or more biological variables. In
Italy, the best-known classification is that created by
Antonio Dal Monte, based, on one side, on the energy
source for muscle work and, on the other side, on the
biomechanical features of each specific sport. Such a
classification is still widely applied by sports physicians, exercise physiologists and trainers, though it has
undergone a necessary update, in the effort to provide a
better classification in the fields that have shown great
athletic and technical improvement, and to include new
disciplines.
Nevertheless, sports classification based on cardiovascular effort has met with similar difficulties. Such
an approach, moreover, is of paramount importance
when assessing eligibility for competitive sports (preparticipation screening), particularly in subjects with

Classification
In the 1995 edition of the COCIS Protocols, a new
classification of sports based on cardiovascular involvement was introduced, which took into account the
changes in few parameters easy to detect and monitor,
such as heart rate and cardiac output, BP, peripheral resistance and degree of sympathetic activation due to
emotional involvement.
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A. Non-competitive sports with low to moderate cardiovascular
involvement, characterized by constant hemodynamic requirements, submaximal heart rate and decreased peripheral resistance.
Hunting
Touristic kayak
Touristic cycling
Golf
Jogging

D. Sports with moderate to high cardiovascular involvement,
characterized by a continuous and rapid increase, up to maximum, in heart rate and cardiac output.
Badminton
Baseball
Bowls, volley
Soccer (futsal)
River kayak, polo kayak
Cricket
Football
Gymnastics and kallisthenics
Ice hockey, field hockey, lawn hockey
Underwater scuba hockey
Judo, karate, taekwondo
Wrestling
Basketball, handball
Waterpolo
Volleyball and beach volley
Ice and roller skating, figure and other types
Modern pentathlon, only fencing
Boxing
Rugby
Underwater scuba rugby
Fencing
Softball
Squash
Tamburello
Tennis

Swimming
Skating
Footing or walking
Cross country skiing
Trekking (soft)

B. Sports with “neurogenic” cardiovascular involvement, characterized by an increase in heart rate rather than in cardiac output, and caused by a strong emotional stress, especially in competitive sports.
B1. Moderate to high heart rate increase.
Motor racing
Aviation sports
Riding, polo
Riding, dressing
Motorcycle sports (speed)
Motor boating
Parachute
Sport fishing, scuba diving
Diving
Sailing
Modern pentathlon, only shooting and riding

E. Sports with high cardiovascular involvement, characterized
by high to maximal heart rate and cardiac output.

B2. Minimum to moderate heart rate increase.

Track and field, 400 m, 400 m hurdles, 800 m, 1500 m, 3000 m
steeple-chase, 5000 m, 10 000 m, marathon, decathlon ed eptathlon (only running), 20 km e 50 km walk, half marathon, cross
country running, ultra marathon
Biathlon, skiing-shooting
Olympic kayak
Rowing
Cycling, individual and team pursuit, point race, madison, 1 km
time trial, individual time trial, mountain bike (cross country and
downhill), cyclo-cross, BMX, spinning
Nordic combined, only cross country skiing
Swimming, 100 m, 200 m, 400 m, 800 m, 1500 m, long distance
Swimming with flippers, 200 m, 400 m, 800 m and 1500 m
Roller skating, speed, all distances
Ice skating, speed (long and short track)
Pentathlon, running and swimming
Down-hill skiing, giant slalom, super G
Cross country skiing, all distances
Triathlon

Bowls, bowling e curling
Golf
Sport fishing
Shooting (fixed or moving target), bowshot and volley, etc.

C. Sports with “pressure” cardiovascular involvement, characterized by submaximal cardiac output, high to maximal heart
rate and moderate to marked increase in peripheral resistances.
Climbing
Sport climbing
Track and field, sprint, throwing, jumps, decathlon (throwing
and jumps), eptathlon (throwing and jumps)
Bob, sled e skeleton
Body building
Cycling, speed and keirin
Motorcycling, motocross
Swimming, 50 m
Swimming with flippers, 50 e 100 m, 4  50 m and 4  100 m
relay
Synchronized swimming
Water skiing
Skiing, slalom, down-hill, skiing alpinism, flying km, freestyle,
snowboard, jumps, Nordic combined (only jump)
Weight lifting
Table tennis
Windsurf

Overall, the COCIS Committee considers this approach as being still valid. Moreover, it has become
familiar to sports physicians. Nevertheless, some
changes were made in order to fit new and old sports
into the proper categories. It can be useful to remind,
however, that such a classification has only the purpose of providing an indication, and it is dictated by
practical needs, that are helping sports physicians and
consultant cardiologists in evaluating cardiovascular
risk reliably.
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ARRHYTHMIAS AND POTENTIALLY ARRHYTHMOGENIC

exercise stress testing (EST) and 24-hour Holter monitoring (HM). The latter should cover an awake-sleep
cycle and a session of appropriate exercise or specific
training, provided that there are no clinical conditions
or arrhythmias to put the patient’s health at risk. According to clinical sense, laboratory tests may be recommended, including blood tests, thyroid hormones,
serum electrolytes, rheumatic and immune tests for infective diseases;
- the third level includes non-invasive and invasive
tests, carefully tailored to the documented or suspected
arrhythmia, i.e. head-up tilt testing, pharmacological
stressors (atropine, isoproterenol, flecainide, etc.), the
search for the presence of ventricular late potentials by
signal averaging, heart rate variability, T-wave alternans, transesophageal electrophysiologic study at rest
or on exertion (TEPS), endocavitary electrophysiologic study (EPS). Some exams are still experimental, and
their diagnostic power is still to be defined (such as Twave alternans)5 and their results, therefore, are to be
considered with caution. Previously mentioned tests
can be performed along with any other examination required to rule out a structural cardiomyopathy.
To date, sports physicians have to correctly diagnose any arrhythmia and its expected outcome, and to
define the proper treatment, including transcatheter ablation; moreover, they are called to assess sports eligibility for subjects who have already undergone transcatheter ablation or pacemaker or intracardiac device
implantation. The purpose of this chapter, therefore, is
to state criteria to determine sports eligibility in the following conditions:
• arrhythmias, either suspected or documented;
• conditions favoring arrhythmias;
• patients already submitted to transcatheter ablation or
pacemaker or intracardiac device implantation.
The primary goal of this evaluation is eligibility to
competitive sports based on risk assessment. That:
- arrhythmias may cause hemodynamic impairment,
due to extremely fast or slow heart rates, either at rest
or, most important, during or after exercise;
- arrhythmias may cause pre-syncope, syncope and/or
cardiac arrest, and even exercise-related sudden cardiac
death;
- sports activity may influence the pathologic and electrophysiologic substrate of arrhythmias, by worsening
the clinical picture and/or the natural history of specific conditions.
Before stating the eligibility criteria, it should be
pointed out that sometimes they may vary when taking
into account:
- whether the athlete is just beginning practicing sport
or has been practicing sports over the years;
- the athlete’s age: requests for sports eligibility are
made by children as well as older subjects;
- specific sports, the different cardiovascular involvement and the entity of “intrinsic risk” of each sport (i.e.
driving vehicles, scuba diving, climbing, etc.). When

CONDITIONS

Preface
Cardiac arrhythmias in athletes may derive from either a physiologic phenomenon (i.e. sinus bradycardia)
or a cardiac disease. In the latter case, arrhythmias may
originate from different conditions such as genetic abnormalities of the ion channels (e.g. Brugada syndrome), congenital anomalies of the conduction system
(e.g. Kent bundle), structural heart diseases, either congenital (e.g. atrial septal defects) or acquired (e.g. cardiomyopathies).
Arrhythmias may lead to no hemodynamic impairment or, conversely, they may result in varying degrees
of pump failure, including heart failure and circulatory
arrest. Furthermore, from a clinical viewpoint, they can
be either silent or symptomatic, become a periodic and
systematic alteration easily detectable by means of
short ECG recording or continuous monitoring; in
some cases, they can be paroxysmal or terminate spontaneously. In the latter case, they are hardly detectable
at ECG recording.
Arrhythmia severity can range over a wide scale,
from a benign form to various degrees of cardiac risk.
When evaluating athletes with arrhythmias – either
documented or suspected – sports physicians should
first make a correct clinical examination, particularly to
rule out any cardiac disease, as this is the most important prognostic factor1-4. The clinical examination
should include:
• a thorough family history, searching for any cases of
sudden cardiac death (especially in youth and adulthood) and/or arrhythmogenic conditions shown to have
a genetic and hereditary background;
• a close physiologic personal history, searching for any
hints of substance abuse, i.e. smoking, alcohol, medications, drugs, doping. Risk factors for coronary artery
disease should also be investigated (especially in Master athletes);
• a past clinical history, mainly concerning cardiovascular diseases;
• a recent clinical history, with the purpose of identifying symptoms such as palpitations, pre-syncope or syncope, weakness, chest pain, dyspnea, and unexplained
worsening in physical performance. Sportsmen are
likely to underestimate their symptoms, even when
they are of some importance, hence the need for a careful questioning.
Athletes with arrhythmias should undergo the following three-level evaluation:
- the first level includes those exams which in Italy are
mandatory to assess sports eligibility: medical history,
clinical evaluation, standard ECG at rest and after physical exercise consisting of a 3-min step test;
- the second level includes additional tests, usually noninvasive, such as echocardiography (ECHO), maximal
667
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likely to cause loss of consciousness (epilepsy, transient ischemic attack, drop attack, hypoglycemia, etc.);
- search for any clinical evidence suggesting the proper
diagnosis;
- search for any underlying heart disease.
The initial evaluation must include the family and
clinical history, BP measurement in ortho- and clinostatism, and standard ECG. The clinical history should
assess thoroughly the presence of any cardiac disease,
congenital or acquired, that may cause syncope. Recent
clinical history is aimed at obtaining a clear description
of the presumed or true syncope.
A non-syncopal event is suggested by confusion just
after the event lasting > 5 min, sustained tonicoclonic
movements (> 15 s) starting before the event, automatic
movements, bitten tongue, cyanosis, epileptic aura
(epilepsy); frequent events with somatic disturbances
without a heart disease (psychiatric conditions); dizziness, dysarthria, diplopia (transient ischemic attack).
The diagnosis of vasovagal syncope is made with
certainty in case of prodromal symptoms and precipitating factors, such as fear, pain, emotional stress,
venopuncture, prolonged standing position. Conversely, factors leading to the suspicion of a vasovagal syncope are: events occurring just after exertion or after an
unpleasant vision, smell or sound, and nausea or vomiting.
A situational syncope is ascertained when it occurs
in combination with urination, defecation, cough, or
swallowing.
The diagnosis of orthostatic syncope is made in the
presence of orthostatic hypotension (a decrease in systolic BP ≥ 20 mmHg or systolic BP ≤ 90 mmHg) associated with syncope or pre-syncope.
On the other hand, the history hints suggesting a
cardiac origin are syncope occurring in the supine position or during effort, or when preceded by palpitations, as well as a documented heart disease and/or a
family history of sudden cardiac death.
Besides definitely pathologic features, the ECG interpretation should focus on those alterations non-specific per se which might be suggestive of arrhythmogenic conditions (i.e. negative T-wave in V1-V2, STsegment elevation, long QT). Finally, given the prognostic importance of thoroughly ruling out any heart
disease, the initial evaluation of athletes with syncope
should also include ECHO. Carotid massage is recommended for athletes > 40 years. A correct approach to
the subject with syncope is summarized in figure 1.
When the initial evaluation does not lead to a definite diagnosis, additional tests must be performed:
- EST: although showing a low diagnostic power10,14,16,
it is recommended in exercise-related syncope as well
as in suspected coronary artery disease20;
- HM: it is recommended in case of high pre-test probability of identifying an arrhythmic cause of syncope,
in case of recurrent events, and when a heart disease is
documented.

certifying sports eligibility one should recall that the
workload of training sessions may be even higher than
that of competitions.
Finally, it should be pointed out that, in some arrhythmias, data are scanty to enable to properly define
their potential risk. Before looking in detail at each arrhythmia and syndrome of arrhythmic origin, it is to be
underlined that experts did not always reach a general
consensus on the suggested criteria. In some cases, the
consensus was general (class I, according to current
classification), while sometimes it met with conflicting
evidence (class II, high prevalence of positive opinions,
IIa, low prevalence of positive opinions, IIb). More
rarely, a decision was suspended because of the lack of
consensus or contrary general consensus (class III).
Obviously, this was mainly due to the different degrees
of scientific evidence found in the literature regarding
specific issues, classified as level A (evidence based on
incontestable data from large randomized clinical trials
or meta-analysis), level B (evidence based on data from
a limited number of trials), level C (no scientific evidence, but only the experts’ consensus). In this document, consensus classes and levels of evidence are
specified only for specific issues.

Symptoms of possible arrhythmic origin
Athletes with symptoms of suspected arrhythmic
origin, such as syncope, palpitations at rest or on exertion, require a thorough evaluation by a cardiologist.
Sports eligibility will be suspended until the cause has
been discovered, especially in sports with intrinsic risk.
Syncope. Definition. Syncope is characterized by sudden and transient loss of consciousness and postural
tone, with spontaneous and complete recovery within a
short time interval. It is caused by an abrupt reduction
of global brain blood flow6.
Pathophysiology. Syncope may be caused by different
mechanisms. Main types are: neurocardiogenic syncope (vasovagal, sinus-carotid, environmental or situational), orthostatic syncope, those of primary cardiac
origin (either arrhythmic or structural) and cerebrovascular syncope. In most athletes syncope is neurocardiogenic with a good prognosis7-21. However, it can be the
hallmark of a misdiagnosed cardiac condition, even
with a poor prognosis, or represent a potential marker
of the risk of sudden cardiac death17,19. Regardless of its
origin, syncope may bring along the risk of injury, particularly in those athletes participating in sports with a
high intrinsic risk.
Diagnosis. In the initial evaluation of the athlete with a
history of syncope, sports physicians should pursue
three main goals20:
- differentiate syncope from other cardiac conditions
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pending on the type of arrhythmia, and/or on the potential associated clinical condition, as well as on the
results of the endocavitary EPS, when available.

Initial evaluation:
Medical history, physical exam, BP clino and orthostatism, ECG, ECHO
Certain or suspected diagnosis
Evaluation and
documentation
+

Diagnosis

Unexplained syncope
Structural
heart disease
or normal ECG

Palpitations. Definition. Palpitations are the self-perception of one’s own heartbeat, usually not perceived24,25. They may follow different causes and a
thorough clinical history may lead to a first diagnosis.
In particular, it is of great importance to differentiate
palpitations caused by anxiety (as in pre-competitions)
from extrasystolic palpitations and paroxysmal tachycardia. Anxiety-related palpitations are experienced as
some type of anguish, and the heart rate is only slightly higher than normal. Extrasystolic palpitations are
usually easy to detect, giving rise to a “missing heartbeat”, “feeling of butterflies in the chest”, separated by
periods of normal heartbeat. Paroxysmal palpitations
related to supraventricular or ventricular tachycardia
(VT) begin and stop suddenly, generally accompanied
by a high heart rate and a subjective feeling which is
different from that experienced in anxiety-related and
extrasystolic palpitations26.

Nostructural
heart disease
and normal ECG

–
Cardiac evaluation:
HM, EST, EES
+
Diagnosis

–

Frequent
or severe
syncope

Neurally mediated syncope:
carotid-sinus massage,
tilt test
+
Diagnosis

Sudden
or rare
syncope
Stop

–
Re-evaluation

Figure 1. Diagnostic flow-chart for athletes with syncope. BP = blood
pressure; ECG = electrocardiography; ECHO = echocardiography;
EES = endocavitary electrophysiologic study; EST = exercise stress testing; HM = 24-hour Holter monitoring.

Pathophysiology. In subjects with structural heart disease, palpitations may be caused by major arrhythmic
events, and must therefore be considered as a major
symptom24,27. However, even in subjects without heart
disease, palpitations should not be underestimated, as
they may be caused by arrhythmias leading to hemodynamic impairment, with adverse effects especially in
sports with high intrinsic risk.

The need to perform additional cardiovascular tests,
such as hemodynamic testing, magnetic resonance imaging, etc., will depend on the origin of the arrhythmia,
known or suspected. When all exams are unable to disclose the cause of syncope and there is no evidence of organic heart disease, the following tests are recommended:
- head-up tilt testing, to show or confirm neurocardiogenic syncope. However, in athletes with respect to the
general population, this test shows a low specificity,
thus decreasing its diagnostic power7-14,22,23;
- TEPS/endocavitary EPS, when syncope is associated
with palpitations, thus indicating a paroxysmal tachyarrhythmia.
In case of a heart disease, which would not be per se
a contraindication to sports eligibility, or when there is
a family history for premature sudden cardiac death,
endocavitary EPS is recommended20, even though not
all experts agree upon this issue (consensus IIb, level of
evidence B). In recurrent syncope of unknown origin,
when an arrhythmia is suspected, a subcutaneous ECG
loop recorder should be considered6.

Diagnosis. Three main goals should be pursued when
evaluating athletes with palpitations:
- to define the type of palpitations (from anxiety, extrasystoles, tachycardia);
- to rule out any underlying heart disease;
- in case of arrhythmic palpitations, try to obtain ECG
recording when the athlete is experiencing palpitations24-27.
The initial evaluation must include a thorough history, familial, personal, pathologic, past and recent, an
accurate physical examination, standard ECG and,
when possible, an ECG during palpitations. In some
cases, it is recommended to obtain a blood count, thyroid function markers, and electrolytes27,28.
If the initial evaluation fails to detect an arrhythmic
origin and signs of heart disease, the diagnostic process
is complete. In case it brings about a suspected arrhythmic origin and/or a heart disease, additional tests
are recommended. ECHO must always be considered;
EST is recommended in exercise-related palpitations;
HM is recommended in the presence of recurrent palpitations (on a daily basis, or so), as to have a high
probability of being recorded. In case of sporadic
paroxysmal palpitations, HM shows a low sensitivity,
greatly limiting its prognostic power. When all previously mentioned tests fail to reach a definite diagnosis,
the following should be considered:

Indications. Neurocardiogenic syncope in athletes
seems to have a good prognosis20,21. Therefore, once its
mechanism has been definitely cleared, the athlete will
be admitted to sports competitions. However, restrictive criteria must be followed in athletes practicing
sports with high intrinsic risk, in which any loss of consciousness will bring about the actual possibility of severe adverse effects to the athlete and to people nearby
like, for instance, spectators. In cardiac, arrhythmic or
mechanic syncope, sports eligibility can be granted de669
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≤ 100 b/min, renders mandatory a second-level evaluation (EST and HM);
• third-level tests (pharmacological, TEPS/endocavitary EPS) can throw a light upon unclear cases49,52.
In subjects with long QT syndrome (especially children and young patients), bradycardia may be a part of
the clinical picture. Therefore, a long QT must always
be ruled out in subjects with bradycardia.
Sports eligibility can be granted to:
- subjects free from heart disease and without any
bradycardia-related symptoms;
- subjects in whom first-level tests have ruled out a sick
sinus syndrome;
- subjects undergoing second-level tests, in whom EST
shows a normal chronotropic response (reaching at
least 85% of the age-predicted maximum heart rate)
and HM fails to document ventricular pauses > 3 s. In
elite athletes or in highly-trained subjects, especially
when practicing aerobic sports, pauses > 3 s can be admitted, especially when occurring during night-time,
provided that they are not associated with symptoms or
arrhythmias likely related to bradycardia.

- external event recorder or loop recorder, sometimes
useful in recurrent, but rare, events (on a weekly or
monthly basis)29;
- electrophysiologic investigation, when palpitations
are paroxysmal and/or associated with hemodynamic
impairment. In subjects with no heart disease, with a
high suspect of a supraventricular tachycardia, TEPS
must be performed first26,30-34. In patients with heart
disease or suspected VT, endocavitary EPS must be
performed.
Implantable loop recorders could turn of some use
in the diagnosis of palpitations whose origin is still
unknown at the end of the traditional evaluation20,29,35,36. The need for additional tests, such as
magnetic resonance imaging, hemodynamic study
and/or coronary angiography, will depend on the clinical suspicion4.
Indications. In athletes with palpitations, sports eligibility depends on the type of arrhythmia (see specific
section) and by the potential associated clinical condition. When neither important arrhythmias nor cardiac
anomalies are found, no limitations to competitive
sports are necessary.

Atrioventricular blocks. Based on electrocardiographic
and electrophysiologic features, AV blocks can be classified as follows:
• first-degree AV blocks with narrow QRS. A PR interval > 0.20 s at rest, which normalizes with hyperpnea
and step test, does not represent a contraindication to
sports34,37-40. When atypical features are found, a second-level evaluation becomes mandatory (EST, HM,
ECHO);
• second-degree AV blocks with narrow QRS (LucianiWenckebach or Mobitz type 1). When such an anomaly
is found at standard rest ECG, second-level tests (EST,
HM, ECHO) are mandatory. Sports eligibility can be
granted to asymptomatic subjects without evidence of
heart disease, in case of normalization of AV conduction
with increasing heart rate and no ventricular pauses > 3
s at HM. In top-level athletes or in highly-trained sportsmen, in particular when practicing endurance sports,
ventricular pauses > 3 s can be admitted, especially
when occurring during sleep, provided that they do not
match with bradycardia-related symptoms39,41,44,46-48.
Different types of nodal AV block are sometimes
found in athletes (P-R periodicity with minimum increase, atypical periodicity and some types of AV
block type 2:1, 3:1, etc.); their importance is similar to
the Mobitz 1 type, and therefore the previous considerations also apply. Rarely, when a first-degree AV
block with narrow QRS is observed during effort, endocavitary EPS is mandatory;
• advanced and complete AV blocks. When such conduction defects are found, second- and third-level tests
are mandatory. Sporadic types, related to vagal hyperactivity (usually occurring during night-time and detected at HM) do not represent a contraindication to
sports eligibility, although they require a tailored eval-

Arrhythmias
Bradycardias and conduction defects. A low heart
rate is frequently found in athletes, due to the autonomic adaptations to intense aerobic training and personal
predisposition34,37-48. Common examples are sinus
bradycardia, sinus arrhythmia (especially in the young),
sinoatrial and atrioventricular (AV) blocks caused by an
extrinsic depression of the sinus and AV node, receding
with the increase in the sympathetic tone (as it occurs
during effort). However, one should recall that there are
also pathologic bradycardias of structural origin deriving from intrinsic (sick sinus syndrome, or those involving the conduction system, etc.) or extrinsic causes
(abnormal parasympathetic outflow) that might mimic
a physiologic bradyarrhythmia49-51.
Sinus bradycardia, sinus arrhythmia, and sinoatrial
blocks. The evaluation criteria are based upon the type
and intensity of training, the level of competition and
the duration of sports practice39,41,44,46,48:
• in deconditioned subjects a daytime heart rate ≤ 50
b/min at rest, not reaching 120 b/min during step test
and/or associated with symptomatic bradycardia during recovery may be considered as non-physiologic. In
this case it is recommended to obtain a second-level
evaluation (EST and HM);
• in trained subjects practicing sports with high cardiovascular involvement, bradyarrhythmias, even marked,
can be found, not necessarily implying a pathologic
condition. However, a daytime heart rate ≤ 40 b/min at
rest, associated with a heart rate during step test of
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uation by specialists. Persistent types, not related to vagal hyperactivity, contraindicate sports, at least until a
pacemaker has been implanted (see Pacemaker section)51.

Ventricular premature beats. Ventricular premature
beats (VPB) are quite common in athletes42,43,45,47. The
main feature conditioning prognosis and, as a consequence, playing a role in sports eligibility, is the possible underlying heart disease1-4,61-70. However, to date,
randomized and large clinical trials dealing with this
topic are scanty: trials performed in the general population, including athletes and sedentary subjects, have
shown that, in the absence of a documented heart disease, VPB do not increase the risk of malignant ventricular arrhythmias71-78.
In athletes, when ECG at rest and/or during effort
(step test) shows monomorphic, non-repetitive VPB,
extremely low in number (< 2-3 during the whole
recording), no further evaluation is required, provided
that the family clinical history does not suggest any
episode of premature sudden cardiac death or arrhythmogenic heart disease, the athlete be asymptomatic,
physical examination be negative and the ECG, save for
VPB, be otherwise absolutely normal. Cases with suspected heart disease, as well as cases with more than
sporadic VPB should undergo a second-level evaluation (ECHO, EST e HM). The need for additional tests,
namely third-level, will be individually based, according to the type of the suspected or documented cardiac
anomaly. Sports eligibility can be granted:
- in the absence of a family clinical history of sudden
cardiac death or arrhythmogenic heart disease;
- in the absence of any documented heart disease;
- in the absence of major symptoms (persistent palpitations, pre-syncope and syncope) related to arrhythmogenic abnormalities;
- in the presence of VPB < 30/hour at HM, and in case
of monomorphic, non-repetitive, non-premature, exercise-unrelated VPB.
In selected cases, sports eligibility can be granted
even with VPB > 30/hour, as well as with sporadic couplets, provided that a heart disease has previously been
thoroughly ruled out. The large majority of experts
have stated a positive opinion on both issues, even
though without definite data (consensus class IIa, level
of evidence C). Sports eligibility must be rejected in the
following cases:
- a family history of sudden cardiac death or arrhythmogenic abnormalities;
- relevant heart disease, or likely to cause malignant arrhythmias;
- VPB whose electrophysiologic features are suggestive
of risk, such as couplets with a high heart rate (R-R interval < 400 ms), repetitive and polymorphic, and premature VPB.
All ineligible cases may be re-evaluated after 4-6
months of detraining.

Bradycardia-related supraventricular arrhythmias.
Passive supraventricular heart rhythms, wandering
pacemaker, isorhythmic AV dissociation, found at standard rest ECG and normalizing during spontaneous hyperpnea and/or exercise (step test) are a physiologic
phenomenon that do not contraindicate per se sports
activity39-41,47,48.
Ventricular conduction defects. Right ventricular conduction defects with narrow QRS (< 0.12 s, also known
as right bundle branch block, RBBB) in an otherwise
normal heart do not contraindicate sports34,37,38,53.
Right ventricular conduction defects with wide
QRS (≥ 0.12 s), global left ventricular conduction defect (left bundle branch block, LBBB), superior left
ventricular conduction defect (left anterior fascicular
block, LAFB), intermittent and bifascicular right and
left ventricular conduction defects (RBBB + LAFB)
require a second-level evaluation (ECHO, EST,
HM)54-59. Additional tests, either invasive or non-invasive, should be performed in case of a suspected coronary origin, with the aim at assessing the coronary
tree.
In the absence of any findings suggesting a heart
disease, eligibility can be granted to all subjects with
isolated RBBB and LAFB, independently of the type of
practiced sport. In case of LBBB and LAFB + RBBB
with wide QRS, eligibility should be limited to sports
of minimum to moderate cardiovascular involvement
belonging to group B2 and some of group B1 (riding
and sailing). Eligibility to more demanding sports is
subordinated to third-level tests, mainly endocavitary
EPS (consensus class IIb, level of evidence B)51,52,60.
Atrioventricular blocks of any degree associated with
ventricular activation defects. Third-level tests, endocavitary EPS in particular, are mandatory.
Premature beats. Supraventricular premature beats.
Supraventricular premature beats (SVPB) are quite
common in healthy athletes42,43,45,47. Uncomplicated
SVPB (isolated or sporadic, non-repetitive) at standard
rest ECG, not increasing with effort (step test), in subjects with a normal heart at clinical examination do not
contraindicate sports activity. In case of non-sporadic
and repetitive SVPB, sports eligibility is subordinated
to the results of second-level tests (ECHO, EST, HM).
Once the second-level evaluation has been performed and no symptoms or heart disease have been
identified, sports eligibility might be granted if subjects
do not develop persistent tachycardia and/or significant
bradyarrhythmia (sinoatrial blocks, AV blocks) during
or after effort.

Supraventricular tachycardias. Supraventricular tachycardias can be paroxysmal, persistent and permanent.
In all of these conditions, athletes should undergo a second-level evaluation (ECHO, EST, HM). The electro671
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In case of AF second-level tests must be performed
(ECHO, EST, HM) and possibly TEPS/endocavitary
EPS at rest and on exertion, the latter with the aim of
identifying potential triggers for the arrhythmia, such as
tachycardia from nodal reentrant or accessory pathways, and foci in the pulmonary veins liable of transcatheter ablation107-112. Sports eligibility can be granted
provided that63,70:
- subjects do not participate in sports with intrinsic risk;
- underlying heart diseases have been ruled out;
- possible precipitating factors have been searched for
and eliminated (hyperthyroidism, alcohol, drugs and
arrhythmogenic compound, etc.);
- no cause-effect relation is found between exercise and
the ventricular arrhythmia;
- arrhythmic events are rare, do not cause remarkable
symptoms (dizziness, pre-syncope, syncope, etc.),
heart rate is not high, and they are self-terminating;
- sick sinus syndrome has been ruled out;
- antegrade AV conduction accessory pathways are not
found (else, see WPW section);
- the subject is not on anticoagulant therapy.

physiologic study (endocavitary EPS or TEPS) at rest
or on effort should be performed in the paroxysmal
forms with a suspected reentry tachycardia (nodal
tachycardia, AV nodal reentry tachycardia)24,30-33,79.
Supraventricular paroxysmal tachycardias in the absence of Wolff-Parkinson-White syndrome. In most
cases, these tachycardias are provoked by nodal reentry; in the remaining cases, they are caused by a concealed accessory pathway, an atrial reentry, or by foci
located in the atria or pulmonary veins26,80-84. Those
caused by re-entry are frequently inducible during electrophysiologic study (TEPS/endocavitary EPS) at rest
and/or during effort. Sports eligibility can be granted
when63,70,79,85-87:
- avoiding sports with high intrinsic risk;
- underlying heart diseases have been ruled out;
- arrhythmias are sporadic and not related to exertion;
- arrhythmic events do not induce alarming symptoms
(dizziness, pre-syncope, syncope) and are self-terminated;
- arrhythmias, either spontaneous or induced by endocavitary EPS or TEPS (at rest and/or during effort), do
not reach a high heart rate;
- AV conduction accessory pathways are absent (otherwise, refer to Wolff-Parkinson-White syndrome-WPW).
In the remaining cases, sports eligibility is conditioned by the successful catheter ablation of the arrhythmic substrate.

Permanent atrial fibrillation. Usually this arrhythmia
contraindicates eligibility to competitive sports. Eligibility can be granted, limited to group B2 sports and
non-competitive athletic activities (group A) provided
that63,70,113:
- structural heart diseases have been ruled out;
- the ventricular arrhythmia does not cause significant
symptoms;
- the heart rate, measured at EST and HM, does not exceed the age-predicted maximum heart rate, without
significant bradycardia (heart rate < 40 b/min and/or
pauses > 3 s) and/or bradycardia-related arrhythmias.

Repetitive and persistent supraventricular tachycardias. This group includes inappropriate sinus tachycardia, reentrant tachycardia by anomalous slow decremental pathway “type Coumel” and atrial focal tachycardia by increased automaticity26,80-84. Repetitive
forms, and persistent forms in particular may cause a
hypokinetic cardiomyopathy secondary to tachycardia88-96. They are susceptible to catheter ablation, which
has good chances of resulting fully curative.
Not contraindicating sports activity are the types of
tachycardia, usually repetitive, which occur without a
heart disease, showing a heart rate, at rest and during
effort, just a little above normal, and not causing hemodynamic impairment. In such cases, however, it is recommended to perform serial clinical and laboratory
tests (at least once a year) of second level (ECHO, HM)
confirming the stability of the arrhythmic and hemodynamic conditions. In the remaining cases, sports eligibility is subjected to catheter ablation.

Atypical and typical atrial flutter (common and uncommon). Atrial flutter is very uncommon in healthy athletes43-45,114-116. As it may cause high heart rates during
effort, as a rule, it is not compatible with sports activity.
In all ineligible patients, transcatheter ablation, with
a high rate of success in typical flutter and few complications, can allow the athlete without organic heart disease return to sports competitions.
Ventricular preexcitation. Wolff-Parkinson-White syndrome. At the origin of the ECG pattern of WPW is a
congenital anomaly, namely an AV fast-conduction accessory pathway bypassing the normal conduction system. Usually, it is not associated with heart disease.
WPW has a prevalence of 1-2‰ in the general population and sometimes disappears with age117-122. It may be
complicated by different types of arrhythmia123-139, in
particular:
• AV reentrant tachycardia, with antegrade conduction
through the nodal pathway and retrograde through the
accessory pathway (AV reentrant orthodromic tachycardia);

Paroxysmal or persistent atrial fibrillation. Atrial fibrillation (AF) may occur in otherwise healthy hearts or
as an additional feature in the setting of a heart disease97-106. In particular, AF may also represent the hallmark of life-threatening conditions such as the Brugada syndrome, myocarditis, arrhythmogenic right ventricular cardiomyopathy (ARVC), dilated cardiomyopathy, etc., which must therefore be ruled out.
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Subjects are rarely symptomatic, representing less
than 1% of all cases with symptomatic ventricular preexcitation. In such cases, the most common arrhythmia
is the antidromic reentrant tachycardia, in which the
right accessory pathway acts as orthodromic branch
and the normal conduction system is the antidrome
pathway in the circuit. Therefore, the resulting tachycardia has generally a morphology “LBBB type” and,
as a rule, does not cause high heart rate, as the circuit is
made of slow conducting fibers.
Usually, such a condition is found in healthy hearts,
with a good prognosis. In fact, unlike WPW, a possible
AF can never be conducted with high response rate to
the ventricles, because the accessory pathway type Mahaim have a decremental conduction, similar to that of
the AV node.
Sports eligibility can be granted, to asymptomatic
subjects without inducible reentrant ventricular arrhythmias, once the electrophysiologic study has been
performed. In symptomatic patients, the same criteria
stated for supraventricular paroxysmal tachycardias
without WPW should be adopted.

• the less common AV reentrant tachycardia, with antegrade conduction through the accessory pathway and
retrograde conduction through the nodal pathway (AV
reentrant antidromic tachycardia);
• AF which may be partially or entirely preexcitated
and may influence prognosis considerably, because of
a dangerous tendency toward ventricular fibrillation.
At the pre-participation screening, subjects can either be asymptomatic or complain of symptoms from
one or more arrhythmias. In WPW, symptoms may begin at anytime in life: the lack of symptoms, therefore,
does not protect from arrhythmic risk.
In asymptomatic subjects without underlying heart
disease, sports eligibility is conditioned by TEPS results
at rest and during effort (or alternatively endocavitary
EPS at rest and with isoproterenol)140-159. Children < 12
years without an underlying heart disease are an exception, as the risk of AF and/or sudden cardiac death is theoretical, thus tests for risk stratification, such as TEPS and
endocavitary EPS, can be performed later in life123-128,132.
Sports eligibility is rejected to subjects complaining
of palpitations, or arrhythmia-related symptoms, and to
asymptomatic subjects with:
- underlying heart disease;
- AF inducibility at TEPS/endocavitary EPS, with minimum R-R ≤ 240 ms between preexcitated beats at rest,
and 200 ms during effort.
Sports eligibility is granted to asymptomatic subjects with:
- inducibility at TEPS/endocavitary EPS of preexcitated AF, with minimum R-R > 240 ms at rest and > 200
ms during effort;
- AF and/or AV reentrant tachycardia not inducible at
TEPS/endocavitary EPS at rest and during effort, and
antegrade effective refractory period of accessory pathway > 240 ms at rest and > 200 ms during effort.
In case of borderline electrophysiologic parameters,
atrial susceptibility should be evaluated (easy AF inducibility with non-aggressive protocols and/or induction of sustained AF, ≥ 30 s) and the inducibility of AV
reentrant tachycardia (testifying a retrograde conduction of the accessory pathway). In such cases, especially in athletes participating in sports with a high intrinsic risk (driving, scuba diving, climbing, etc.), sports eligibility should be allowed with caution.
When subjects are granted sports eligibility, serial
TEPS should be performed in those with borderline
electrophysiologic parameters, as well as in those who
develop symptoms.

Ventricular tachycardias. Nonsustained ventricular
tachycardias. Nonsustained ventricular tachycardias
(NSVT) are characterized by ≥ 3 beats, lasting < 30 s,
without any hemodynamic impairment.
It is an uncommon arrhythmia in healthy subjects,
thus generally requiring a second-level evaluation
(ECHO, EST, HM)42,43,45,47,78. Additional tests, namely
of the third level (in particular endocavitary EPS as
well as those needed to rule out a structural disease),
will be individually based according to the type of the
suspected or documented disease.
Sports eligibility can be granted164-171:
- in the absence of a clinical family history of sudden
cardiac death or arrhythmogenic disease;
- in the absence of arrhythmia-related symptoms;
- in the absence of a relevant heart disease, or any disease likely to cause malignant ventricular arrhythmias;
- in case of NSVT occurring sporadically over 24 hours;
- if the R-R interval is > 400 ms (heart rate < 150 b/min)
during NSVT;
- in the absence of VPB considered at risk (see specific
section).
Sports eligibility is rejected in the presence of:
- a family history of sudden cardiac death or hereditary
arrhythmogenic diseases;
- an underlying heart disease;
- multiple episodes of NSVT over 24 hours and/or R-R
interval < 400 ms during NSVT and/or the coexistence
of couplets with R-R interval < 400 ms and of frequent
VPB (> 30/hour);
- a straightforward cause-effect relation between the arrhythmia and exercise.
All criteria have met with the Experts’ consensus,
with a wide majority (class IIa), even if without an exhaustive scientific evidence (level of evidence C).

Ventricular preexcitation due to Mahaim fibers. The
underlying substrate is a congenital slow accessory
pathway, with decremental conduction. As a rule, such
a pathway connects the right atrium (or the AV node) to
the right ventricle160-163. Its precise incidence is unknown. Many asymptomatic cases are misdiagnosed as
WPW, later properly diagnosed by means of the electrophysiologic study.
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Malignant ventricular tachycardias. The finding, as well
as the history documentation of sustained VT, polymorphic VT, torsades de pointes, and/or cardiac arrest in the
form of ventricular fibrillation, usually contraindicates eligibility to competitive and recreational sports179-182.
An exception is represented by ventricular arrhythmias occurring in the context of acute and wholly reversible disease, unlikely to relapse.

Slow ventricular tachycardias or ventricular accelerated rhythm. Ventricular accelerated rhythm is defined as
a ventricular rhythm with a heart rate < 100 b/min. Especially when occurring during periods of sinus bradycardia, and without a heart disease, usually, it does not
represent a contraindication to sports activity172. However, sports eligibility depends on the results of the second-level evaluation (ECHO, EST, HM).
Benign ventricular tachycardias (fascicular ventricular
tachycardia and right ventricular outflow tachycardia).
Benign VT include fascicular VT173-175 and automatic
right ventricular outflow tachycardia, (RVOT)176-178.
They are both characterized by the absence of an underlying heart disease and good hemodynamic tolerance, similar in this way to supraventricular tachycardias, also as far as prognosis is concerned.
Fascicular VT originates in the inferior and left part
of the interventricular septum, with a paroxysmal pattern, causing a QRS morphology type RBBB + left anterior hemiblock. RVOT is due to an automatic focus
placed in the outflow portion of the right ventricle
(rarely in the left), can be repetitive or paroxysmal,
showing a QRS morphology type LBBB with right deviation. As a consequence of its automaticity, this arrhythmia can be easily detected during continuous
ECG recordings by monomorphic VPB either isolated
or as couplets, triplets and sequences of varying duration, and non-sustained (NSVT). Usually, the R-R interval of complex VPB is not a short one. Repetitivity
is enhanced by exertion and some subjects even show a
precise threshold, above which the arrhythmia becomes
sustained.
Both types require a second-level evaluation (ECHO,
EST, HM) to exclude a heart disease and document
how the arrhythmia occurs, as well as its features.
Fascicular VT can be misdiagnosed as a paroxysmal
supraventricular tachycardia with aberration. Endocavitary EPS should be performed in all unclear cases.
RVOT can bring about serious doubts concerning differential diagnosis with VT originating from the outflow tract in ARVC. In case of doubts, endocavitary
EPS is recommended: in RVOT, in fact, endocavitary
EPS at rest fails to reproduce the tachycardia, while this
can be obtained by isoproterenol. In ARVC, ventricular
pacing is easily capable of inducing a sustained VT by
reentry.
Criteria for sports eligibility in fascicular VT are
those adopted for supraventricular paroxysmal tachycardias without WPW. RVOT is usually enhanced by
exertion, and it is not compatible with highly demanding sports, save for after successful catheter ablation.
Asymptomatic subjects with couplets, triplets and only
few beats of NSVT, with a moderate ventricular rate at
rest and during effort, may be an exception still limited
to sports with minimum to moderate cardiovascular involvement of group B2 and non-competitive athletic
activities (group A).

Potentially arrhythmogenic conditions
Mitral valve prolapse. A full chapter is dedicated to
this topic. The relationship between mitral valve prolapse (MVP) and arrhythmias may be summarized as
follows183-189:
• in many cases, the association between MVP and ventricular arrhythmias is due to the high prevalence of
both conditions in the athletic population and they may
coexist in the same subject;
• in some cases MVP is associated with a second arrhythmogenic condition, even a severe one, such as
ARVC;
• in some cases ventricular arrhythmias seem to correlate with MVP and they might develop due to myocardial stretching operated by chordae tendinae from an
impaired valvular system. Mostly the most severe arrhythmias are found in patients with severely degenerated heart valves.
To the purpose of sports eligibility, two features are of
the utmost importance: the degree of valve dysfunction,
and the type of ventricular arrhythmia. As for ventricular
arrhythmias, it remains valid what has already been stated regarding each type. In particular, a conservative and
protective approach should be adopted (non-eligibility)
for ventricular repetitive arrhythmias, with a short R-R
interval, especially when facilitated by exertion.
The Brugada syndrome. The Brugada syndrome is a
genetic condition to be clearly defined yet and it is
characterized by190-210:
- ST-segment elevation > 2 mm in leads V1-V2 (V3) with
tent- or saddle-shape morphology, sometimes associated with RBBB;
- risk of sudden cardiac death from malignant ventricular arrhythmias (sustained VT, ventricular fibrillation).
Patients at the highest risk are those with a family
history of sudden cardiac death or syncope, while the
predictive power of endocavitary EPS in asymptomatic
subjects remains debated. Although no relation between exercise and ventricular arrhythmias exists (as a
matter of fact, save for exceptions, sudden cardiac
death occurs at rest or during sleep), subjects with
symptomatic Brugada syndrome should not be granted
sports eligibility.
Asymptomatic relatives of subjects with Brugada
syndrome, even if with normal rest ECG, cannot be
granted sports eligibility unless they undergo a phar674
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refers to catheter ablation of nodal reentrant tachycardia (< 1%) and antero-septal accessory pathways.
In athletes, indications to catheter ablation are
slightly different from those in the general population.
In athletes, in fact, the goal is not limited to a reduction
in the risk of sudden cardiac death, or the elimination of
invalidating symptoms, but goes further to re-admission to sports competitions when the arrhythmias are
only theoretically dangerous.
The first indication in athletes is limited to symptomatic WPW from high-rate AF, symptomatic WPW
from paroxysmal tachycardia and, secondarily, to
asymptomatic WPW with high theoretical risk at
TEPS/endocavitary EPS. The second indication is for
subjects with symptomatic tachycardia. In the third
case, the risk/benefit ratio of transcatheter ablation
should be evaluated accurately. The risk is related to the
different procedural techniques and the benefit is represented by a better quality of life and the possibility of returning to competitions. In short, catheter ablation has a
favorable risk/benefit ratio in the following conditions:
- paroxysmal reentrant tachycardia (without WPW),
except for those with rare and nonsustained episodes,
and when heart rate during tachycardia is similar or
lower than the age-predicted maximum heart rate;
- persistent and repetitive tachycardia, except for slow
rate episodes;
- symptomatic WPW;
- asymptomatic WPW, electrophysiologically “at risk”
or “borderline”;
- typical common and uncommon atrial flutter;
- symptomatic fascicular VT or RVOT.
Nowadays, catheter ablation of AF and of some
types of atypical atrial flutter (especially from the left
atrium) is to be considered an experimental application247-250, hence indicated only in few selected cases.

macologic test (such as with flecainide), ruling out the
syndrome. There is not yet a common agreement regarding the approach to asymptomatic subjects with
Brugada-type ECG, with no relatives diagnosed as Brugada syndrome and/or with a history of sudden cardiac
death.
Arrhythmogenic right ventricular cardiomyopathy.
This topic has gained its own paragraph in the chapter
dedicated to cardiomyopathies. In the present chapter,
we recall that ARVC, potentially causing sudden cardiac death, especially during effort, is not compatible
with sports4,211-218. Advanced forms are the most dangerous, being also the easiest to diagnose, as their clinical features are quickly detectable, when sought for
thoroughly.
Being a potentially progressive condition, subjects
at risk (relatives of diagnosed patients) and/or with
barely suspected forms, without ventricular arrhythmias, can be temporarily granted sports eligibility, but
they should be followed up with clinical and laboratory tests (ECHO, EST, HM) at least yearly.
Long QT syndrome. The QT interval is considered as
long when its corrected value (QT in s/square root of
the preceding R-R interval in s) exceeds 440 ms in
males and 460 ms in females. QT should always be
measured in lead D2219-227.
In the presence of long QT, electrolytes are to be
measured first (K+ and Ca++), and subjects should be
questioned regarding the possible intake of drugs likely
to cause QT prolongation (e.g., antibiotics, antihistamines, etc.). In doubt cases, (QT at the upper limit) a second-level evaluation is mandatory (ECHO, EST, HM).
Congenital long QT syndrome contraindicates
sports activity of any type, even without documented
major ventricular arrhythmias.

Return to sports activity after transcatheter ablation. After successful transcatheter ablation, patients
may be considered eligible to competitive sports if they
undergo ECHO and HM and provided that:
- they do not suffer from any heart disease causing noneligibility per se;
- ablation being performed at least 3 months previously;
- the ECG does not show any signs of ventricular preexcitation in case of WPW;
- they are asymptomatic, without any clinical recurrence of tachycardia.
In selected uncertain cases, follow-up TEPS/endocavitary EPS is recommended to monitor the real outcome of the technique. In the remaining cases, it is not
necessary251.

Short PR interval (Lown-Ganong-Levine syndrome).
Asymptomatic subjects with short PR and narrow QRS
can obtain sports eligibility. When a delta wave is suspected (a slurring in the initial part of the QRS complex) the electrophysiologic study is recommended to
rule out ventricular preexcitation.
Patients complaining of paroxysmal palpitations
should undergo an electrophysiologic study to find out
the underlying mechanism.

Indications to catheter ablation in athletes
Catheter ablation of focal and reentrant tachyarrhythmias is nowadays a definite tool, yielding good results with a minimum risk of side effects111,228-246.
Lethal complications are uncommon (< 1‰), and
they may occur when ablation is performed in the left
cardiac section. Among non-lethal complications, AV
block is the most life-threatening, even though it only

Sports activity in subjects with a pacemaker
Eligibility to competitive sports for cardiac subjects
with a pacemaker depends on the type of the underly675
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ing heart disease and on the presence/absence of associated ventricular arrhythmias28,63,70.
Patients with pacemaker and no signs of heart disease will be granted eligibility to sports with minimum
cardiovascular involvement (group B2) and non-competitive athletic activities (group A), provided that EST
and HM have documented an appropriate increase in
paced heart rate during exercise, and no significant associated arrhythmias.
Subjects with pacemaker will be discouraged from
participating in contact sports, because of the possible
damage occurring to electrocatheters and pacing units.
Furthermore, the possible risk of electromagnetic interferences should be closely evaluated.
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cardiomyopathy and sudden death in young people. N Engl
J Med 1988; 318: 129-33.
5. El-Sherif N, Turitto G, Pedalino RP, et al. T-wave alternans,
a powerful index for malignant ventricular arrhythmias.
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2001. Milano: Springer Verlag Italia, 2002: 237-47.
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7. Pedersen WP, Janosik DL, Goldenberg IF, et al. Post-exercise asystolic arrest in a young man without organic heart
disease: utility of head-up tilt testing in guiding therapy. Am
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testing in the evaluation and management of athletes with
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Sports activity in patients with an implantable
cardioverter-defibrillator
Most patients with a cardioverter-defibrillator suffer
from a severe structural heart disease, contraindicating
per se competitive sports. Subjects with a cardioverterdefibrillator and a normal or “near-normal” cardiac
function, as well as those without any evidence of
structural heart disease, can be granted eligibility only
to sports of minimum to moderate cardiovascular involvement (group B2) and non-competitive athletic activities (group A)28,63,70. However, no exception can be
made for patients with an exercise-related increase in
sympathetic activity that may worsen malignant ventricular arrhythmias (e.g., congenital long QT syndrome, ARVC, catecholaminergic VT, etc.)4,182,211-225.
Sports eligibility might only be granted after 6
months post-implantation or following the most recent
arrhythmic episode requiring defibrillator intervention.
In fact, the efficacy of the defibrillator to stop malignant ventricular arrhythmias during exercise and sports
activity in particular, has not been cleared yet. Furthermore, heart rate threshold values for device activation
should be carefully evaluated at EST and HM in order
to minimize the risk of inappropriate shocks related to
physiologic exercise-induced sinus tachycardia.
Patients with a cardioverter-defibrillator must be
discouraged from practicing contact sports that may
damage the device or the electrocatheter. Furthermore,
the possible risk of electromagnetic interferences
should also be assessed.
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CONGENITAL AND ACQUIRED VALVULAR HEART
DISEASES

Congenital heart diseases
Preface. Sports activity may be beneficial at all ages: it
enhances physical fitness and strength, contributes to
keeping body weight within the normal range, and improves the flexibility and function of the osteo-articular
and muscle systems. It may also lead to remarkable improvements in psychological conditions, i.e. in the
quality of life.
These aspects are of paramount importance in the
young age, when sport plays a role in psychological
and physical growth and justify the growing requests to
allow sports activity to children and teenagers with
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In addition to the typical heart murmur, hemodynamically significant PDA is characterized by signs of
left-sided, or combined, enlargement on ECG, X-ray
and ECHO and an increased pulmonary perfusion, either with or without pulmonary hypertension. In this
case early correction is required.
ECHO-Doppler is useful to make the proper diagnostic and prognostic evaluation (indirect assessment of the
pulmonary BP and of the pulmonary flow to systemic
flow ratio: Qp/Qs)1. Usually, cardiac catheterization is
not necessary, unless the entity of hemodynamic involvement or the presence of other cardiac diseases (coronary
or artero-venous fistulae, etc.) has to be cleared up.

heart disease. This issue has become ever stronger
thanks to the recent diagnostic and therapeutic advances, especially in surgery and interventional transcatheter techniques, granting a return to active life to a
growing number of young patients, who would be formerly kept off the athletic fields.
The Italian law, however, contemplates a mandatory pre-participation visit to assess eligibility to competitive or recreational sports. Such an eligibility implies a
specific responsibility of sports physicians who should
advise on each necessary clinical and strumental examination to evaluate the disease severity, the residual
functional capacity, and whether a specific heart disease may be compatible with a given sport.
However, this issue is rather complex: the congenital heart disease population is not homogeneous, not
only as for the type of cardiac anomaly, but also because subjects with the same congenital disorder can be
either on “natural history” or might have undergone
surgical correction. In addition, the availability of different surgical procedural approaches yields a wide
range of results. This strongly calls for a close cooperation between sports physicians and pediatric cardiologists, especially in the management of the most complicated cases.
Although it is impossible to establish general guidelines to be applied to each single case, some diseases
contraindicate per se competitive sports due to their
severity and/or complexity. This group of diseases includes:
- Ebstein’s anomaly;
- tricuspid valve atresia;
- right ventricular outflow obstruction, with either a
normal septum or an interventricular septal defect
(without a complete recovery of the right ventricular
function);
- Eisenmenger syndrome;
- idiopathic pulmonary hypertension;
- congenitally corrected transposition of the great vessels;
- transposition of the great vessels, corrected by the
Mustard or Senning procedure;
- associated defects of the left ventricular outflow;
- anomalous origin of the coronary arteries;
- univentricular heart;
- Marfan syndrome;
- Ehlers-Danlos syndrome.
This list should also include all cardiac anomalies
whose surgical correction requires the insertion of
prosthetic ducts and/or valves, except for what stated in
each single chapter.

Atrial septal defects. Ostium secundum or sinus venosus. Atrial septal defects (ASD), type ostium secundum
or venous sinus, are one of the most common congenital cardiac anomalies in young athletes. They may be
suspected after a basal ejection murmur, associated
with a wide split, fixed or near fixed S2 (the enhanced
pulmonary component of S2 may indicate pulmonary
hypertension). Nowadays, ECG, chest X-ray and, most
of all, ECHO-Doppler and ECHO color Doppler can be
used for diagnostic validation and for the assessment of
ASD hemodynamics.
Hemodynamically non-significant ASD is characterized by a “scarce” clinical and laboratory picture,
normal right ventricular dimensions and normal function of the interventricular septum at ECHO.
In hemodynamically significant ASD, correction is
mandatory as early as possible, and can be performed
surgically or, whenever allowed by the dimensions and
position of the defect, by means of interventional transcatheter techniques (device implantation).
Due to the frequent association between ASD and
arrhythmias, especially supraventricular3,4, EST and
HM are recommended comprehensive of a training session.

Patent ductus arteriosus. Hemodynamically non-significant patent ductus arteriosus (PDA) (Botallo’s)
without hemodynamic impairment is characterized by
a mild continuous murmur, best heard right below the
left clavicle, with normal radiological and echocardiographic diameters, and normal ECG.

Indications. Subjects with hemodynamically non-significant ASD can participate in sports of any type, except for scuba diving (risk of paradoxical embolization)5-8. Apnea diving, on the contrary, is allowed.
In ASD corrected by surgery or interventional techniques9, a second evaluation by ECG, ECHO color

Indications. PDA without hemodynamic impairment
does not represent a contraindication to sports activity
of any type, except for scuba diving (potential risk of
paradoxical embolization).
The types of PDA corrected by traditional surgery
or transcatheter procedures2, at least 6 months post-intervention, must be re-evaluated with ECG, ECHO color Doppler and EST.
If the clinical and laboratory findings demonstrate a
real normalization of ventricular involvement, no pulmonary hypertension, and a normal performance, eligibility can be granted to all sports activities.
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Doppler, EST, HM is required 6 months post-operatively. Sports eligibility cannot be granted in case of:
- residual pulmonary hypertension;
- paroxysmal supraventricular tachyarrhythmias, persistent and permanent, or symptomatic sinoatrial dysfunction3 (see Arrhythmias section);
- minimal residual shunt (contraindicating scuba diving)*.

Atrioventricular septal defects. Atrioventricular septal defects (AVSD) are characterized by a missing or reduced AV septum, namely of that wall made of a anterior fibrous portion and a posterior muscle-like part,
separating, in the normal heart, the right atrium from
the left ventricular outflow. The classification of different types of AVSD is based on the number of AV valvular orifices, and on the relation between the AV valvular leaflets and the septal structures of the atria and ventricles13,14. The different types are as follows:
• incomplete;
• intermediate;
• complete.
Incomplete AVSD are characterized by two separate
AV valves with a cleft in the anterior left “mitral”
leaflet, by an ASD type ostium primum of variable size
and situated in the lower part of interatrial septum, and
by an abnormal interventricular septum, without interventricular communication.
Intermediate AVSD, differently from the incomplete type, are characterized by one or more interventricular defects of small size and located within the
chordae tendineae anchored on the crest of the interventricular septum.
Complete AVSD are characterized by a single AV
valve, usually made of five leaflets, along with ASD
type ostium primum and a large interventricular defect.

Ostium primum. The diagnosis of ASD type ostium primum is made on the basis of typical clinical or laboratory (ECG, ECHO Doppler, chest X-ray) signs of right
ventricular volume overload and increased pulmonary
perfusion, either associated with leftward QRS complex axis and/or signs of mitral regurgitation.
The diagnostic and prognostic evaluation requires
great attention, and an accurate instrumental testing is
always necessary before stating the admission to sports.
Moreover, except for minor forms quite uncommon, this
cardiac anomaly has to be corrected surgically12,13.
Indications. In the rare cases of isolated and restricted
ASD, without cardiac function anomalies, once performed ECG, ECHO color Doppler, EST and HM, eligibility can be granted to sports of minimum to moderate cardiovascular involvement, such as those of group
B2, to some of group B1 (horse riding, sailing) and to
non-competitive athletic activities (group A).
Six months post-operatively, the subject should be
re-evaluated by means of ECG, ECHO color Doppler,
EST and HM comprehensive of a training session.
Following the complete regression of hemodynamic
dysfunction and residual blood flow and conduction defects are no longer present, eligibility can be considered
to all sports after a close individualized examination.

Indications. Sports eligibility can be considered only
after surgical correction and is limited to selected cases
with optimal outcome. Eligibility can be granted to
competitive sports with minimum to moderate cardiovascular involvement, such as those of group B2, some
of group B1 (horse riding, sailing), and non-competitive athletic activities of group A, provided that the
post-surgical evaluation shows:
- absence of atrial septal and/or interventricular defects
(or, if any, they should be negligible);
- no pulmonary hypertension;
- no left ventricular dilation or hypokinesia;
- no or negligible mitral valve regurgitation;
- normal exercise tolerance;
- no significant brady and/or tachyarrhythmias and conduction abnormalities at EST and HM comprehensive
of a training session.

Anomalous pulmonary venous return. Anomalous
pulmonary venous return (PVR) can involve some or
all pulmonary veins.
Partial anomalous PVR can be isolated or associated with ASD whose clinical picture is similar. In case
of hemodynamically non-significant anomalous PVR
(usually limited to one vessel), eligibility can be granted to all sports.
Complete anomalous PVR or hemodynamically
significant anomalous PVR requires early surgical correction. Subjects with corrected anomalous PVR can be
granted eligibility to all sports, provided the following:
- no residual pulmonary hypertension;
- normal exercise tolerance;
- no significant brady and/or tachyarrhythmias resulting
at EST and HM comprehensive of a training session.

Ventricular septal defects. Usually two groups of ventricular septal defects (VSD) can be identified:
- hemodynamically non-significant VSD type Roger:
they are easy to detect because of the typical harsh
holosystolic murmur, radiating toward the precordium
(the aphorism “much ado for nothing” is valid). To the
purpose of clinical and functional evaluation, besides
ECHO color Doppler which can document even the
smallest VSD, especially muscular, EST is sufficient;
- hemodynamically significant VSD: once evaluated by
ECHO color Doppler or cardiac catheterization, they
must be corrected surgically.

* The occurrence of complete RBBB post-operatively is not to be considered as a contraindication to sports eligibility10. When eligibility is requested for scuba diving with equipment, contrast transesophageal
ECHO color Doppler should be performed once the correction has been
performed11.
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diastolic flow), a normal or mildly elevated brachial BP,
weak femoral pulse of femoral pulse, without collateral
arteries and significant left ventricular hypertrophy
(ECG and ECHO). These subjects can be granted eligibility to sports of minimum to moderate involvement
(group B, and non-competitive athletic activities of
group A). Group C sports (with a “pressure” cardiovascular involvement) are excluded. As for sports of groups
D and E, owing to their greater cardiovascular involvement, the evaluation will be closely tailored on individual cases.
Hemodynamically significant forms of ACo are
characterized by a mean pressure gradient > 15 mmHg,
hypertension at rest and on effort, diffuse collateral arteries, etc. They contraindicate any types of sports activity and require the correction of the defect, either by
transcatheter angioplasty and/or stent implantation, or
by traditional surgical repair21,22.
Six months after correction, subjects may be reevaluated according to the same criteria stated above.
Because of the possibility of residual hypertension, it is
recommended to perform a 24-hour BP monitoring23-25.
Patients showing a pseudo- or complete normalization
of the clinical and laboratory findings are admitted to
participate in any sports, except for those belonging to
group C (“pressure” cardiovascular involvement).
Because of the possibility, although rare, of aortic
rupture as a consequence of chest trauma, the COCIS
Committee, even without a scientific evidence, states
that subjects with hemodynamically non-significant or
successfully corrected ACo can be granted sports eligibility if they do not show other aortic anomalies (bicuspid aortic valve, dilation of the ascending aorta). Eligibility can also be granted for those contact sports
(such as soccer and basketball) at low risk of violent
blows to the chest.

Indications. Hemodynamically non-significant VSD
type Roger (not associated with other cardiac anomalies) do not contraindicate any sports, except for scuba diving (potential risk of paradoxical embolization).
Especially in children, such a defect may close spontaneously15-17.
Corrected VSD, 6 months post-intervention, can be
re-evaluated by means of ECG, ECHO color Doppler,
EST, and HM comprehensive of a training session.
Sports eligibility cannot be granted in case of:
- hemodynamically significant residual VSD;
- persistent pulmonary hypertension;
- ECHO showing abnormal left ventricular dimensions
and function. This may occur when the VSD has been
closed with ample patches and/or the intervention has
been performed by ventriculotomy (right or left);
- no significant brady and/or tachyarrhythmias at EST
and/or HM comprehensive of a training session.
In cases with optimal outcome, when the diagnostic
tests show the full restitutio ad integrum and no arrhythmias, eligibility can be granted to all sports.
Aortic coarctation. Aortic coarctation (ACo) is characterized by a narrowing in the aortic arch before or after the ductal region (duct of Botallo), resulting in an
obstruction to the blood flow. It causes proximal hypertension (head and upper limbs) and hypotension and
hypoperfusion in the distal regions (abdomen, kidneys,
lower limbs). This paragraph will deal with the “simple” or isolated form without associated defects, which,
however, are common and should be ruled out accurately (bicuspid aortic valve, VSD, etc.). In particular,
bicuspid aortic valve is considered as a risk factor possibly leading to aneurysmal dilation of the ascending
aorta. The suspect of ACo must be raised whenever a
young patients presents with:
- high BP values, mainly systolic;
- weak or absent femoral pulse;
- systolic murmur, best heard in the interscapular region
of the back.
The diagnosis of ACo should be confirmed by the
demonstration of a pressure gradient between the two
regions, and/or by the direct visualization of the
anatomic defect. Nowadays, this goal can be achieved
non-invasively by means of ECHO color Doppler18,19.
Magnetic resonance imaging is of considerable value in
assessing aortic morphology and function20. Cardiac
catheterization should be restricted to those patients requiring surgical correction, or to those who may undergo correction by means of transcatheter angioplasty21,22.
An important aspect is represented by BP variations
during maximal exercise. When exceeding the normal
values according to age, even if the ACo is apparently
mild, BP may contraindicate sports eligibility.

Aortic stenosis. Usually congenital aortic stenosis
(AS) is caused by an anomalous or missing valve
leaflet. Bicuspid aortic valve is the most common specific anomaly26-28.
In young subjects the diagnosis is made on the basis
of an ejection “click” associated with a systolic murmur in the aortic area. ECHO color Doppler allows to
confirm the diagnosis and to evaluate non-invasively
the degree of blood flow obstruction29,30 as well as the
degree of aortic regurgitation. The latter is a frequent
finding and sometimes it is the sole hemodynamic alteration in the young with bicuspid aortic valve. AS
with a mean pressure gradient < 20 mmHg at rest are
considered as hemodynamically non-significant.
Indications. Subjects with minimal AS or uncomplicated bicuspid aortic valve can participate in sports of any
type, provided that the following criteria are met:
- no left ventricular hypertrophy (ECG, ECHO) and
normal systo-diastolic ventricular function; normal dimensions of the aortic bulb and thoracic aorta. This as-

Indications. The hemodynamically non-significant
forms of ACo are characterized by a mean pressure gradient < 10-15 mmHg at ECHO color Doppler (without
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Pulmonary stenosis. Pulmonary valve stenosis (PS)
can be suspected based on a systolic ejection murmur
best heard in the pulmonary area, possibly with an ejection click, ECG markers of right ventricular hypertrophy and/or radiologic evidence of a dilated pulmonary
artery. Differently from AS, subjects with PS are often
asymptomatic, even with a severe stenosis. The degree
of the obstruction can be easily evaluated by means of
clinical criteria, ECG and ECHO color Doppler36.
PS with a peak maximum gradient < 30 mmHg are
considered as hemodynamically non-significant; PS
with a gradient > 30 mmHg are considered as hemodynamically significant (also classified as moderate, gradient between 30 and 50 mmHg, and severe, gradient
> 50 mmHg).

pect is of paramount importance in case of bicuspid
aortic valve and should be investigated with ECHO and
possibly with magnetic resonance imaging31-33;
- normal EST (normal increase in systolic BP, no ST-T
wave alterations);
- no significant arrhythmias at rest and during effort
(EST and HM comprehensive of a training session).
Subjects with hemodynamically significant AS
(mean pressure gradient > 20 mmHg) cannot participate in competitive sports and should be referred to intervention, when indicated.
Once valvuloplasty has been performed34, with a
good outcome in selected cases (residual mean pressure
gradient < 20 mmHg, non-significant aortic regurgitation, no ECG abnormalities and/or arrhythmias at EST
and HM comprehensive of a training session), eligibility can be granted to competitive sports of minimum to
moderate cardiovascular involvement, such as those of
group B2, some of group B1 (horse riding, sailing), and
non-competitive athletic activities of group A, with a
mandatory cardiovascular evaluation every 6 months.
The same criteria should be applied to patients with
normally functioning homografts or bioprostheses.
An increasing number of young subjects undergo
the Ross procedure (replacement of the aortic valve
with the patient’s pulmonary valve, re-implantation of
the coronary arteries, positioning of a homograft in the
pulmonary site). This procedure may result in a number
of residual defects, usually negligible34,35. In these cases, eligibility can be granted to sports of group B2,
some of group B1 (horse riding, sailing) and non-competitive athletic activities of group A, provided that:
- left ventricular dimensions and function are normal;
- the mean pressure gradient between the right ventricle
and the pulmonary artery is < 20 mmHg;
- there is no significant aortic regurgitation;
- EST and HM show no ECG abnormalities and/or arrhythmias, comprehensive of a training session.
Also this condition requires a complete cardiovascular evaluation after 6 months.
As for patients with a mechanical valve, see specific section.
For discrete subaortic stenoses, the same criteria applied to valvular stenosis should be adopted, with little
adjustments. For operated subaortic stenoses, eligibility can be granted to sports of any type, provided that the
post-operative functional examination shows:
- a residual mean gradient < 10 mmHg without significant aortic regurgitation;
- normal left ventricular dimensions and function
(ECHO);
- normal EST (normal increase in systolic BP, no ST-T
wave abnormalities);
- no significant arrhythmias at rest and at EST and HM,
comprehensive of a training session.
On the other hand, supravalvular AS should always
be evaluated accurately, because of the reported possibility of coronary artery anomalies.

Indications. In hemodynamically non-significant PS
eligibility can be granted to sports of any type, provided that EST shows a normal performance.
In moderate PS, eligibility can be granted to competitive sports of minimum to moderate cardiovascular
involvement, such as those of group B2, some of group
B1 (horse riding, sailing), and non-competitive athletic
activities of group A. In severe PS eligibility to competitive sports can be granted only after successful repair, either by balloon valvuloplasty37 or surgical
valvulotomy.
Six months after correction, eligibility to competitive sports can be granted, provided that:
- the intervention was not performed by ventriculotomy;
- the residual peak gradient is < 30 mmHg;
- mild pulmonary regurgitation, if any;
- normal right ventricular function (ejection fraction
> 50%).
Tetralogy of Fallot. Tetralogy of Fallot is characterized by a non-restrictive VSD overriding the aorta and
by PS. It is the most frequent congenital heart disease
causing cyanosis. Patients with tetralogy of Fallot or
different types of cyanotic conditions cannot participate in sports unless they have undergone complete surgical correction. Nowadays, interventions are performed earlier in life, and the outcome has become improved considerably.
Up to date, most experts thought reasonable not to
grant eligibility to competitive sports to patients who
have undergone surgical repair since the reported risk
of arrhythmic sudden cardiac death could not always be
defined reliably on clinical and laboratory post-operative data38. Moreover, the risk was even higher in patients operated upon with conventional procedure
and/or later in life at the beginning of the cardiac
surgery era. The well established tendency to an early
and complete surgical correction allows sports physicians to examine eligibility to operated patients, whose
outcome is nowadays far better than in the past. Therefore, eligibility can be considered to competitive sports
of minimum to moderate cardiovascular involvement,
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such as those of group B2, some of group B1 (horse riding, sailing), and non-competitive athletic activities of
group A, only in selected cases in which the intervention was not performed by ventriculotomy, and if the
post-intervention evaluation shows the following:
- no significant residual pulmonary peak gradient (> 30
mmHg), and trivial or mild pulmonary regurgitation, if
any;
- no right ventricular hypertrophy and/or dilation, normal ejection fraction (> 50% at ECHO; in case of
doubt, cardiac catheterization is indicated);
- normal exercise tolerance39,40, with a normal increase
in systolic BP, and no pathologic alterations in ventricular repolarization;
- no significant arrhythmias, either at rest or during
EST and HM comprehensive of a training session41-43.
Due to the complex features and the different aspects and outcome of this cardiac anomaly, it should be
always carried out a tailored evaluation and patients
should be referred to expert health professionals.
Sports eligibility should be re-assessed every 6 months
by a thorough cardiovascular evaluation.

Acquired valvular heart diseases and mitral valve
prolapse
Mitral stenosis. Mitral stenosis (MS) is nearly always
of rheumatic etiology. The obstruction to left ventricular inflow results in an increase of the left atrial and pulmonary capillary pressures at rest, and worsens on exertion because of the higher heart rate (and its inherent
reduction in diastolic filling time and cardiac output)48,49. An independent risk factor is represented by
peripheral embolization.
The hemodynamic severity of MS can be easily assessed non-invasively at ECG and in particular at
ECHO color Doppler, which allows a reliable evaluation of the mitral valve cross-sectional area, transvalvular pressure gradient and pulmonary artery pressure50. In doubt cases, transesophageal ECHO can be
performed in order to better evaluate the anatomic features of the mitral valve.
For instance, MS can be considered as mild when
the estimated valve cross-sectional area is > 2 cm2, as
moderate when it ranges between 1.1 and 1.9 cm2, otherwise it is severe.

Transposition of the great arteries. The transposition
of the great arteries is a complex congenital heart defect
and its surgical correction has radically changed over
the past few years. Formerly, repair was performed by
Mustard or Senning procedures which consisted of the
inversion of the venous return within the atria (socalled atrial switch) causing the right ventricle to work
in the hemodynamic “left” or systemic position44-46.
Moreover, intra-atrial surgery contributed to develop
supraventricular arrhythmias; thus subjects who underwent such procedures should be denied eligibility to
competitive sports.
Nowadays, the transposition of the great arteries is
corrected within 15 days of birth by means of the “arterial switch” (the great vessels are switched and the
coronary arteries are translocated to the neo-aorta).
However, this procedure, while allowing the correct
anatomic and functional recovery, might facilitate aortic valve regurgitation and might cause stenosis of the
pulmonary trunk and/or branches47.
Based on these data and similarly to what already
stated about tetralogy of Fallot, eligibility can be considered to competitive sports of minimum to moderate
cardiovascular involvement, such as those of group B2,
some of group B1 (horse riding, sailing), and non-competitive athletic activities of group A, in selected cases
with a long-term optimal outcome. Because of the complex features of this cardiac anomaly (residual valvular
defects, need to verify the correct function of the
translocated coronary arteries, etc.) and its great individual variability, it is recommended that the evaluation
be accurately planned in each single case, referring the
patient to expert health professionals. Sports eligibility
should be re-assessed every 6 months by a thorough
cardiovascular evaluation.

Indications. Sports of any type are contraindicated in
moderate to severe forms, and always in cases with permanent AF.
In mild forms, as well as in selected cases of moderate MS with sinus rhythm, eligibility can be considered to sports of minimum to moderate cardiovascular
involvement (group B2, and non-competitive athletic
activities of group A) provided that EST has shown normal exercise tolerance, and no significant ventricular
arrhythmias are observed at HM comprehensive of a
training session.
In subjects with MS corrected by either commissurotomy or valvuloplasty, 6 months post-intervention,
eligibility can be granted to sports of minimum to moderate cardiovascular involvement (group B2, and noncompetitive athletic activities of group A), provided
that there is no pulmonary hypertension with a crosssectional area ≥ 2 cm2, and no significant regurgitation51.
Mitral regurgitation. Unlike MS (which can be associated in its rheumatic form), mitral regurgitation (MR)
may have a multiple etiology: rheumatic (ever more
rare), congenital by a cleft in the anterior leaflet (ostium
primum and AVSD), degenerative (MVP, presently the
most frequent cause), infective (endocarditis), etc.
When assessing MR severity to the purpose of
sports eligibility, the etiology is of the utmost importance:
- in the secondary forms (for example, in the Marfan
syndrome) the possible eligibility depends upon the underlying disease severity52;
- in the primary forms (rheumatic etiology, leaflet prolapse) eligibility should be considered based on the de687
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AR can be considered as mild if no alterations are
found in left ventricular dimensions and function at rest
and during effort (assessed at stress-ECHO or radionuclide ventriculography), and there are no systemic signs
of AR (increased pulse pressure, pulsus celeris, etc.).
AR can be considered as moderate when such peripheral signs are found, but left ventricular dimensions are
only slightly increased, and ventricular function at rest
and during effort is normal. AR is considered as severe
in the remaining cases.

gree of hemodynamic involvement53-55, i.e. left atrial
and ventricular dimensions (ECG and ECHO), left ventricular function at rest and during effort (by stress
ECHO Doppler and/or radionuclide ventriculography)
and possible ventricular arrhythmias (EST and HM
comprehensive of a training session).
MR is considered as mild when detected only at
auscultation, validated by ECHO color Doppler (mild
to moderate regurgitation), with a normal ECG and
normal atrial and ventricular dimensions at ECHO. MR
is considered as moderate when associated with a slight
left ventricular enlargement, with preserved ventricular
function at rest and during effort (normal increase in
ejection fraction during dynamic effort). MR is considered as severe in the remaining cases.

Indications. Patients with mild AR will be allowed to
participate in sports of minimum to moderate cardiovascular involvement, such as those of group B, and
non-competitive athletic activities of group A. In selected cases eligibility can also be granted to moderately or highly demanding sports, once an accurate assessment of ventricular function on exertion has been obtained. However, a close monitoring of left ventricular
dimensions and function over time is recommended (6month eligibility).
In patients with moderate AR, eligibility cannot be
granted, except for sports of minimum to moderate cardiovascular involvement of group B2, and some of
group B1 (horse riding, sailing).
Participation in competitive sports of any type will
always be denied in patients with severe AR.

Indications. Patients with mild MR can participate in
sports of minimum to moderate cardiovascular involvement (group B, and non-competitive athletic activities
of group A). In selected cases, eligibility can be considered to sports of moderate to high cardiovascular involvement (group D), with a close monitoring over
time (6-month eligibility).
Patients with moderate MR cannot participate in
competitive sports, except for those activities of minimum to moderate cardiovascular involvement of group
B2, some of group B1 (sailing, horse riding and polo),
and of group A.
Patients with severe MR cannot participate in competitive sports of any type.
In subjects undergoing surgical valve repair56 by
means of valvuloplasty, sports eligibility can be re-considered by evaluating the possible progression of the
underlying disease, the hemodynamic outcome, left
ventricular dimensions and function, the presence/absence of significant ventricular arrhythmias at EST and
HM comprehensive of a training session. Similarly to
the other cardiac anomalies described above, patients
should be referred to expert health professionals.
As for indications in prosthetic mitral valve replacement, see the specific paragraph.

Valve prosthesis. Overall, sports eligibility is rejected
to patients with mechanical valves on chronic anticoagulant therapy58. However, in selected patients eligibility can be granted to sports of minimum to moderate
cardiovascular involvement of group B2, and non-competitive athletic activities of group A provided that findings are consistent with a normal function of the prosthetic valve, no ventricular impairment and no significant ventricular arrhythmias are observed at EST and
HM comprehensive of a training session.
Mitral valve prolapse. MVP is characterized by one or
both mitral leaflets protruding into the mitral annulus
toward the left atrium during ventricular systole. In
most cases, it is caused by myxomatous degeneration
of the valve or of the subvalvular system59.
The most relevant clinical and diagnostic features
are a mid-end-systolic click of varying intensity and/or
a murmur by end-systolic or holosystolic regurgitation
at auscultation, and specific valve abnormalities at
ECHO color Doppler60. The latter exam is of pivotal
use when assessing the degree of MVP, its etiology and
the possible association with additional anomalies
(prolapse of other valves, aortic dilation, etc.).
Suggestive, though not specific, findings of MVP
are the physical constitution (Marfan-like)61,62, family
history, atypical chest pain, orthostatic hypotension,
and palpitations. In fact, MVP is associated, to some
degree, with brady and/or tachyarrhythmias (see specific section).

Aortic stenosis. For acquired AS see what already stated
about congenital forms. Except for the rheumatic forms,
AS in adulthood is caused by a degenerative process and
calcification of a congenital anomalous valve.
Aortic regurgitation. Similarly to MR, aortic regurgitation (AR) may show different etiologies: congenital
(bicuspid aortic valve), rheumatic, from infective endocarditis, secondary to Marfan syndrome, etc.
General considerations stated on MR also apply to
AR. However, on exertion, the hemodynamically significant forms, usually symptomatic, may cause partial
coronary insufficiency, though AR hemodynamics may
improve during effort since the shortened diastole and
decreased peripheral resistance (dynamic exercise)
may decrease the amount of regurgitating blood57.
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In order to correctly assess athletes with MVP it is
necessary to obtain an accurate personal and family
history, and to perform ECHO color Doppler, EST and
HM comprehensive of a training session.
The degree of MVP may vary considerably, from
severe to extremely mild forms, without any clinical
and/or hemodynamic signs (no or minimal and sporadic MR). Subjects will be considered at risk and
therefore not allowed to participate in competitive
sports in case of:
- unexplained syncope, family history of premature
sudden cardiac death, long-QT syndrome;
- moderate to severe MR;
- recurrent supraventricular tachyarrhythmias or complex ventricular arrhythmias at rest and/or during effort
(see specific section)63-67.
In patients with an overt myxomatous mitral valve
and mild MR, eligibility may be considered to competitive sports of minimum to moderate cardiovascular involvement of group B2, some of group B1 (horse riding, sailing), and non-competitive athletic activities of
group A. A complete cardiologic evaluation, at least
yearly, is necessary, because MVP anatomy and function may degenerate over time due to worsening of mucoid degeneration and possible rupture of the chordae
or, more rarely, due to infective endocarditis68-70.
The criteria stated above are to be considered as valid
also when MVP is associated with tricuspid valve regurgitation. Conversely, major attention should be paid
when MVP is associated with aortic prolapse of one or
more cusps and/or with aortic root dilation, independently of the presence/absence of Marfan syndrome.
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Cardiological guidelines for competitive sports eligibility

In the sports medicine setting, some forms are of
great interest, such as hypertrophic (HCM) or dilated
(DCM) cardiomyopathy and ARVC, because of their
prevalence, and because they might cause sudden cardiac death in young athletes. Moreover, these heart diseases may mimic some typical features of the “athlete’s
heart”, leading to complex differential diagnosis issues.
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Hypertrophic cardiomyopathy
HCM is an idiopathic myocardial disease of genetic etiology and is characterized by a hypertrophic, not
enlarged, left ventricle, without any further cardiac or
systemic cause responsible for the hypertrophy3. The
prevalence of HCM is higher than formerly hypothesized (estimated prevalence in the western population,
0.2%)4,5 presenting with a wide range of morphologic
and clinical findings, ranging from sudden cardiac
death during sports and exercise, to benign forms with
a paucisymptomatic clinical course, with no events until old age.

CARDIOMYOPATHIES, MYOCARDITIS AND PERICARDITIS
Cardiomyopathies

Diagnosis. Useful findings are:
- family history of HCM and/or premature sudden cardiac death. In the past years, many genetic defects have
been disclosed regarding the genes encoding sarcomere
polypeptides, thus allowing great advances in the understanding of HCM etiopathogenesis and pathophysiology, and raising expectations toward genetic analysis,
with the hope that it could lead to a definite diagnosis
regardless of the morphologic and clinical features6.
However, such an analysis is available only in selected
clinical Centers, it is expensive and time-consuming
and, thus far, cannot be considered as a routine diagnostic tool;
- clinical symptoms and signs: symptoms are of minimal relevance since athletes are often (or, at least, so
they say!) asymptomatic7. Only in few cases the clinical history shows syncope, palpitations, chest pain, and
effort dyspnea. Great attention should be paid to syncope, especially when occurring on exertion8;
- clinical findings can be negative or sometimes show a
fourth cardiac sound, an ejection murmur best heard
between the apex and the left sternal border, and on the
base (in the rare obstructive forms), and sometimes an
apical systolic murmur from MR;
- ECG: it is almost always abnormal, showing one or
more alterations, such as high-voltage QRS, left-axis
deviation sometimes marked pathologic Q-waves, abnormal ventricular repolarization, and signs of left
atrial enlargement9,10. It should be outlined that these
alterations may be observed also in highly-trained athletes with no cardiac morphologic anomalies: therefore, by themselves, they do not allow the diagnosis of
HCM;
- ECHO: it can confirm or exclude HCM in most cases. The main diagnostic feature is left ventricular hy-

In 1980, the World Health Organization and the International Society and Federation of Cardiology defined cardiomyopathies as those myocardial diseases of
unknown etiology, by classifying them in three groups
according to the predominant morphologic finding: dilated, hypertrophic, and restrictive. The rationale to
such an approach was the specificity of pathophysiologic features, of the clinical course and of drug treatment. A fourth group, defined as unclassified cardiomyopathies, gathered those types otherwise not included in the three main categories. Then other specific myocardial diseases were taken into consideration,
such as those of known etiology or associated with systemic diseases1 till the inclusion, in 1996, of the arrhythmogenic right ventricular cardiomyopathy
(ARVC) (Table I)2.

Table I. Classification of cardiomyopathies.
Hypertrophic cardiomyopathy
Dilated cardiomyopathy
Idiopathic, familial/genetic, viral/autoimmune,
alcoholic/toxic
Restrictive cardiomyopathy
Idiopathic myocardial fibrosis, endomyocardial fibrosis,
Löffler’s disease, amyloidosis
Arrhythmogenic right ventricular cardiomyopathy
Unclassified
Fibroelastosis, myocardial non-compaction, systolic
dysfunction with minimal dilation, mitochondrial
myopathies, etc.
Specific
Ischemic, valvular, hypertensive, inflammatory
(see myocarditis), tachycardia-induced, metabolic,
peripartum, etc.
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pertrophy, whose degree and pattern are extremely
variable (even in the affected members of the same
family), even though the maximum wall thickness
usually exceeds 20 mm. Hypertrophy has a typical
asymmetric and non-homogeneous pattern and mostly
involves the interventricular septum. In few cases, hypertrophy can be mild (maximum wall thickness 1315 mm), similar to that observed in male top endurance athletes (cyclists, rowers, triathletes, etc.).
Additional anomalies, such as mitral valve structural
anomalies, an anomalous left ventricle, left atrial enlargement and impaired left ventricular filling (inverted E/A ratio of the mitral flow, slowing relaxation)
may also be found which help in the differential diagnosis of the physiologic hypertrophy of the athlete’s
heart (Table II)3,11,12.
In all uncertain cases, when ECHO does not provide
conclusive results, it can be useful to re-evaluate the
athlete after a period of total deconditioning (at least 3
months): the finding of a clear reduction in the ventricular wall thickness within normal range (< 13 mm) is
one of the criteria to make the diagnosis of the athlete’s
heart13. Children and teenagers deserve great attention,
because in the majority of cases hypertrophy develops
during pubertal growth14; therefore, serial ECHO evaluation are recommended in children with affected relatives, until their full growth.
Invasive tests, such as radionuclide ventriculography, coronary angiography and biopsy are usually not
necessary to the diagnosis of HCM, and should be limited to selected cases, after a thorough evaluation by expert health professionals.

Thus, even in the absence of data from specific trials, it
is reasonable to define at low risk of sudden cardiac
death or of cardiovascular events those patients with
HCM who show19:
- no symptoms, especially syncope or prolonged, recurrent or effort palpitations;
- no family history of sudden cardiac death;
- “mild” hypertrophy (maximum ventricular wall thickness < 18 mm), no atrial enlargement (< 45 mm) and
normal Doppler diastolic filling pattern;
- normal BP increase at EST;
- no significant atrial and ventricular arrhythmias (HM)
(see specific section);
- age > 35 years.
Indications. Subjects with a definite diagnosis of
HCM should not participate in competitive sports of
any type. A possible exception might be represented by
subjects classified at low risk, after a close and tailored
evaluation, based on the criteria stated above, carried
out by expert health professionals. In this case, eligibility can be granted to sports of minimum to moderate
cardiovascular involvement of group B2, and some of
group B1 (horse riding, sailing), and non-competitive
athletic activities of group A, with a strict and serial
evaluation.

Dilated cardiomyopathy
DCM is a myocardial disease characterized by impaired systolic function and (usually) left ventricular
enlargement. DCM may be genetic and hereditary, or
secondary to infectious, inflammatory (see myocarditis) or metabolic forms, or may result from exposure to
toxic compounds20. Sports physicians generally encounter the initial forms of DCM, asymptomatic or
paucisymptomatic, with minimal functional impairment.

Risk assessment. Although sudden cardiac death (often during sport or exercise) can be the first (and
unique) event in the natural history of HCM, the actual
risk of HCM is hard to assess since prospective clinical
trials are not available15. However, additional useful
findings leading to a better risk assessment can be obtained at:
- EST in order to evaluate carefully the BP pattern on
exertion, ventricular arrhythmias or symptoms16, if any,
and the total workload (or VO2 max, when performing
a cardiopulmonary test);
- HM in order to define the type and complexity of arrhythmias, if any17,18.

Diagnosis. Useful diagnostic findings are:
- family history of DCM and/or premature sudden cardiac death21;
- clinical history, showing fatigue, effort dyspnea, palpitations or syncope in a variable number of cases;
- physical examination, which may disclose a third or

Table II. Differential diagnosis between hypertrophic cardiomyopathy (HCM) and the athlete’s heart.

Hypertrophic pattern
Maximum wall thickness (mm)
Left ventricular dimensions
Doppler diastolic filling
Hypertrophy reversibility after deconditioning
HCM family history

HCM

Athlete’s heart

Asymmetric, non-homogeneous
> 16
Normal or decreased
Altered or normal
Absent or incomplete
Often present

Symmetric, homogeneous
< 16
Normal or increased
Normal
Complete
Absent

692

Cardiological guidelines for competitive sports eligibility

A possible exception might be represented by subjects classified at low risk, after a close and tailored
evaluation, based on the criteria stated above, carried
out by expert health professionals. In this case, eligibility can be granted to sports of minimum to moderate
cardiovascular involvement of group B2, some of
group B1 (horse riding, sailing), and non-competitive
athletic activities of group A, with a strict and serial
evaluation.

fourth sound and sometimes a systolic apical murmur
due to MR;
- ECG abnormalities concerning the QRS complex
(high or low amplitude, conduction disturbances, etc.),
ventricular repolarization, atrial enlargement, as well as
atrial and/or ventricular arrhythmias22;
- ECHO, which can confirm left ventricular systolic
dysfunction usually associated with left ventricular enlargement. Sometimes, the degree of left ventricular
dysfunction is mild, with a variable enlargement, similar to that found in top endurance athletes, such as cyclists, cross-country skiers, rowers, long-distance runners, etc. (Table III)23.
In uncertain cases, ECHO or radionuclide ventriculography can be useful to evaluate left ventricular systolic function on exertion. If ejection fraction does not
increase or even falls during effort, this may be suggestive of DCM or of a “non-physiologic” left ventricular
enlargement24.

Arrhythmogenic right ventricular cardiomyopathy
ARVC is a primary myocardial disease of the right
ventricle and is characterized by myocardial cell loss of
varying degree, replaced by adipose or fibrous tissue,
and by ventricular arrhythmias, sometimes life-threatening2,26. In Italy, this cardiac disease plays a relevant role
in Sports Medicine, since it is one of the most common
causes of sudden cardiac death in young athletes27,28.

Risk assessment. In patients with DCM it is not easy
to establish the influence of sports activity in increasing
the risk of hemodynamic deterioration or sudden cardiac death. Additional further data for a better risk assessment can be obtained at:
- EST, to evaluate accurately BP pattern on exertion,
ventricular arrhythmias or symptoms, if any, and total
workload (or VO2 max, when performing a cardiopulmonary test);
- HM, to define the type and complexity of ventricular
arrhythmias, if any.
Thus, even in the absence of data from specific trials, it is reasonable to define at low risk of sudden cardiac death or cardiovascular events those patients with
DCM who show:
- no symptoms (particularly syncope);
- no family history of sudden cardiac death;
- normal increase in BP on exertion;
- only a mild left ventricular dysfunction, however recovering on exertion;
- no significant supraventricular or ventricular arrhythmias at HM25 (see specific section).

Diagnosis. Useful diagnostic findings are:
- family history of ARVC and/or premature sudden cardiac death26,29,30;
- clinical history of syncope or palpitations, usually exercise-related. It may be found in the minority of patients and clinical findings are often unremarkable31;
- ECG: it often shows one or more abnormalities, such
as negative T-waves in the right precordial leads (V1V3) in subjects > 12 years and without RBBB, QRS duration > 0.11 s in the right precordial leads, epsilon
waves and/or ventricular late potentials, VPB, even
complex, with a LBBB morphology26;
- ECHO: it shows sometimes right ventricular morphologic and functional anomalies, such as global enlargement and systolic dysfunction or, more commonly, regional morphologic abnormalities, such as free wall thinning and sacculation with impaired regional motion26,31;
- magnetic resonance imaging and magnetic resonance
angiography: besides the above-mentioned right ventricular abnormalities, it can provide additional information on the presence and distribution of adipose tissue32,33.
The diagnosis of ARVC is not always easy, especially in the initial phases of the disease or in the forms
with segmental right ventricular anomalies. The diag-

Indications. Subjects with a definite diagnosis of
DCM should not participate in competitive sports of
any type.

Table III. Differential diagnosis between dilated cardiomyopathy (DCM) and the athlete’s heart.

Left ventricular systolic function
Regional wall motion abnormalities
Ventricular geometry
DCM family history

DCM

Athlete’s heart

Depressed (EF < 50%)
Present
Altered
Often present

Normal (EF > 50%)
Absent
Normal
Absent

EF = ejection fraction.
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chest pain, palpitations, and effort dyspnea, usually
accompanied by an elevation in inflammation markers. However, the clinical course may often be paucisymptomatic (fatigue, transient elevation of the
body temperature, tachycardia, sporadic palpitations)
and therefore may be easily underestimated by the
athlete39;
- physical examination: in the acute forms, cardiac auscultation can reveal a third or fourth sound, and sometimes an apical murmur due to MR;
- ECG: it can demonstrate various morphologic anomalies, such as low-voltage QRS in the precordial leads,
ventricular repolarization abnormalities, atrial and/or
ventricular arrhythmias, delayed AV conduction and
ventricular activation39. The frequent occurrence of arrhythmias makes HM mandatory;
- ECHO: in the overt forms, it can demonstrate global
left ventricular systolic dysfunction with an associated
left ventricular enlargement. The degree of dysfunction
and enlargement may be mild and/or regional (more often involving apical) and may recover upon resolution
of the myocarditis. A useful contribution can be provided by magnetic resonance imaging (when performed by expert personnel!).
The availability of histologic criteria (Dallas criteria) increases the diagnostic accuracy37-41. However,
endomyocardial biopsy should be performed only
when the clinical diagnosis is of high probability and
the diagnostic confirmation is necessary for therapeutic
and medical-legal reasons.

nosis should be made on multiparametric criteria and
carried out by expert health professionals.
Indications. The risk of sudden cardiac death in subjects with ARVC, in particular when practicing sports,
is difficult to evaluate because of the lack of reliable data from prospective trials.
However, it is well known that sudden cardiac death
may be the first clinical episode of this disease34. For
this reason, subjects with a definite diagnosis of ARVC
should not participate in competitive sports of any type.
As for subjects with ventricular arrhythmias with
LBBB morphology, but without any echocardiographic or magnetic resonance evidence of morphologic and
functional right ventricular abnormalities suggestive of
ARVC, see the specific section.

Other cardiomyopathies
In Italy, as well as in most Western countries, less
common types of cardiomyopathy are endomyocardial
fibroelastosis with or without hypereosinophilia, and
systemic heart diseases such as sarcoidosis and amyloidosis2,35. These pathologies can be diagnosed based on
symptoms and signs (venous congestion, edema, dyspnea), and echocardiographic findings (cardiac hypertrophy, increased myocardial echo-reflectivity, impaired compliance).
These cardiomyopathies contraindicate participation in competitive sports of any type.
The nosographic classification of conduction system disturbances of degenerative etiology is still debated, although growing evidence supports the causal role
of genetic anomalies (hence the importance of studying
patients’ relatives)36. These disturbances usually cause
marked sinus bradyarrhythmias, sometimes associated
with supraventricular tachyarrhythmias (brady-tachy
syndrome), advanced nodal AV block, and delayed ventricular activation involving one or more branches of
the His bundle (see Arrhythmias section).

Indications. Subjects with a definite diagnosis of myocarditis cannot participate in competitive sports of any
type until complete recovery and in all cases not before
6 months from the onset of the disease. After this time
interval, in the absence of any biohumoral and clinical
signs, patients can be re-evaluated in order to assess the
morphologic and functional outcome and/or arrhythmias, if any.
Eligibility to competitive sports can be considered if
the clinical evaluation and non-invasive tests show normal contractility and no significant arrhythmias (see specific section). However, athletes should undergo serial
re-evaluation carried out by expert health professionals.

Myocarditis
Myocarditis is defined histologically as an inflammatory process involving the myocardium with an inflammatory infiltrate and myocyte necrosis or damage
of non-ischemic origin2,37.
The incidence of myocarditis in athletes is probably
higher than formerly estimated due to the variability in
the clinical picture and to the fact that non-invasive diagnostic criteria are non-specific. In Sports Medicine,
the infective forms, mostly of viral etiology, are the
most relevant38.

Pericarditis
Pericarditis is defined as an inflammatory pericardial process usually involving the subepicardial myocardial layers.
The incidence of this disease in young athletes is
quite high and more often is of viral etiology. The clinical course is usually short and clinical recovery is
reached in 1 or 2 weeks; however the complete biological healing may take a longer time. Furthermore, relapses are not rare (recurrent pericarditis), especially
within 6-12 months of the first episode42.

Diagnosis. Useful diagnostic findings are:
- in acute, overt myocarditis, the typical symptoms are
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In some forms of pericarditis, considerably more
common in the past, such as tubercular pericarditis, the
biological evolution of the inflammatory process may
cause fibrosclerosis of the pericardial layers, resulting
in chronic constrictive pericarditis.

6.

7.

Diagnosis. Useful diagnostic findings are:
- symptoms: they are characterized by acute chest pain
and fever usually accompanied by an elevation in inflammation markers. Sometimes, the clinical course
can be insidious, with stabbing chest pain, fatigue, and
transient fever42;
- physical examination: it can reveal pericardial or
pleuro-pericardial rubs, associated with faint cardiac
tones, usually with significant pericardial effusion;
- ECG: it can show ventricular repolarization abnormalities (diffuse elevation of the ST-segment followed
by inverted T-waves) mimicking an acute myocardial
infarction43;
- ECHO: in the acute phase, it can demonstrate pericardial effusion, even mild, associated with an increased
reflectivity and thickening of the pericardial layers.

8.

9.

10.

11.

12.

Indications. Subjects with a definite diagnosis of pericarditis cannot participate in competitive sports of any
type until complete recovery and in all cases not before
6 months from the onset of the disease (after this time
interval, recurrences are less frequent).
In the absence of any clinical and biohumoral signs,
sports eligibility can be re-evaluated. Athletes can return to competitive sports if the clinical and non-invasive tests are normal. In case of a remarkable myocardial involvement (myocardio-pericarditis), indications
regarding myocarditis will be applied.

13.

14.

15.

16.

17.
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SYSTEMIC HYPERTENSION
Definition and classification
According to the most recent WHO-ISH guidelines,
systemic hypertension is defined as a systolic BP ≥ 140
mmHg and/or a diastolic BP ≥ 90 mmHg in subjects not
taking antihypertensive drugs1-3. The greatest innovation is the growing importance given to systolic BP
whose measurement is now considered as valuable as
that of diastolic BP to the purpose of classification. The
present classification of systemic hypertension in
adults is reported in table I.
Obviously, threshold BP values for normotensive
and hypertensive subjects are lower in younger age. A
recent epidemiologic study regarding a large Italian
population aged 5 to 17 years has brought to the conclusion that standard BP values are higher in Italy when
compared to those reported in the charts of the American Task Force, especially in the prepubertal age. In
particular, in children aged 5 to 12 years, systolic and
diastolic BP values were 2-6 mmHg higher in both genders. For this reason, in different age groups, the normal limits should be as follows4,5:
• 6-9 years: < 126/82 mmHg,
• 10-12 years: < 130/82 mmHg,
• 13-15 years: < 136/86 mmHg.
Blood pressure measurement
The diagnosis of hypertension mainly relies upon a
correct BP measurement; therefore, in order to avoid
errors the following simple rules should be adopted6,7:
- patients should be in the sitting position and should
avoid smoking and caffeine for at least 30 min;
- patients should rest for at least 5 min before BP measurement;
- the arm should be free from any clothing, should lay
on a comfortable surface and should be kept at the heart
level;
- arm cuff should be of the correct length (12-13 cm in
children, up to 35 cm in subjects with fat arms) and
should cover at least 80% of the arm circumference;
- sphygmomanometer can be standard mercury, aneroid
(recently calibrated) or electronic certified;
- arm cuff should be inflated quickly to a BP exceeding
systolic BP by 20-30 mmHg; the pace of deflation
should be 2-3 mmHg/s;
- systolic and diastolic BP should be measured in both
arms (fifth Korotkoff sounds in adults, fourth Korotkoff
sounds in children);
- a second measurement should be taken after 2 min,
taking into account the mean value.
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Table I. Classification of systemic hypertension.
Category
Optimal
Normal
High-normal
Grade 1 hypertension (mild)
Borderline
Grade 2 hypertension (moderate)
Grade 3 hypertension (severe)
Isolated systolic hypertension
Borderline

Systolic (mmHg)

Diastolic (mmHg)

< 120
< 130
130-139
140-159
140-149
160-179
≥ 180
≥ 140
140-149

< 80
< 85
85-89
90-99
90-94
100-109
≥ 110
< 90
< 90

From 1999 World Health Organization-International Society of Hypertension guidelines1.

Even when complying with these rules, measured
BP might not reflect the actual BP of that subject. This
is mainly due to two reasons: the “alarm reaction” to
BP measurement (due to emotional causes, so-called
“white coat hypertension”) and the spontaneous BP
variability. With the aim at avoiding a normal individual to be labeled as hypertensive, three strategies are
currently available: to re-evaluate the subject by serial
visits over a long time interval (3-6 months), to perform
the self-measurement of BP at home, or to undergo an
ambulatory 24-hour recording7,8.
In athletes, only the first and last options are of use,
in that the self-measurement of BP is not reliable and,
moreover, sports eligibility should be granted or rejected over a short time.
Current monitoring devices allow for a continuous
BP measurement with the subject attending his normal
daily life. Many different devices are available for ambulatory recording (auscultatory, oscillometric or
mixed) but only those validated according to the criteria stated by the International Society of Hypertension
should be employed. The parameters to be considered
are: mean 24-hour BP, mean daytime BP, and mean
night-time BP. Unfortunately, the interpretation of the
results is partially challenged by the lack of reference
values of normality widely accepted. Moreover, one
should recall that BP values resulting from self-measurement and ambulatory recording are lower than
those measured in the clinical setting (BP values
125/80 mmHg by ambulatory recording are equal to BP
values 140/90 mmHg in the clinical setting).
Last, there is also the possibility of recording BP invasively, directly “on field” during sports. Because of
the high costs and complexity, such a procedure should
be limited to selected cases9.

tension and additional cardiovascular risk factors, target
organ damage, and associated clinical conditions.
• Ascertain the existence of a real hypertensive condition. This goal can be achieved, in the first instance, by
performing a correct measurement following the rules
described above. Then, it is necessary to perform an accurate clinical evaluation, including family and personal history, a thorough physical examination, and a laboratory screening as follows:
- blood test (glycemia, total and fractionated cholesterol, serum creatinine and/or blood urea nitrogen,
potassium and sodium);
- urine analysis;
- ECG;
- ECHO;
- fundoscopy.
This protocol represents a mandatory premise before further specific tests.
• Search for any causes of secondary hypertension.
From the etiologic point of view, in most cases hypertension is not caused by a specific condition, and is
therefore defined as idiopathic or essential. In few cases, however, hypertension is caused by definite conditions (secondary hypertension). The most common
causes of secondary hypertension are:
- congenital or acquired heart diseases (ACo, aortic regurgitation);
- neuroendocrine diseases (hyperthyroidism, pheochromocytoma, etc.);
- nefrovascular and nefroparenchymal diseases (glomerulonephritis, fibrodysplasia, renal artery stenosis, etc.);
- exogenous factors, such as a large intake of sodium,
alcohol, liquorice abuse;
- drugs and substances (estroprogestins, steroids, sympathetic agonists, erythropoietin, cocaine, amphetamines).
• Assess additional risk factors, target organ damage,
and associated clinical conditions. In hypertensive subjects risk stratification is of paramount importance. In
accordance with the most recent guidelines, it should
be carried out by measuring systolic and diastolic BP
and assessing additional risk factors, target organ damage, and associated clinical conditions (Table II).

Etiology and target organ damage
In case of rest BP values ≥ 140/90 mmHg, sports
physicians should ascertain whether the subject is really
hypertensive, search for any causes of secondary hyper697
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Table II. Ten-year absolute risk of cardiovascular events.
Additional risk factors, TOD, ACC

None
1-2 risk factors
≥ 3 risk factors, TOD or diabetes
ACC

Blood pressure (mmHg)
Grade 1
SBP 140-159
or DBP 90-99

Grade 2
SBP 160-179
or DBP 100-109

Grade 3
SBP ≥ 180
or DBP ≥ 110

Low risk
Medium risk
High risk
Very high risk

Medium risk
Medium risk
High risk
Very high risk

High risk
Very high risk
Very high risk
Very high risk

Low risk < 15%; medium risk 15-20%; high risk 20-30%; very high risk > 30%. ACC = associated clinical conditions; DBP = diastolic
blood pressure; SBP = systolic blood pressure; TOD = target organ damage. From 1999 World Health Organization-International Society of Hypertension guidelines1, modified.

- Major risk factors: degree of hypertension (Table I);
age (> 55 years for men, > 65 years for women); cigarette smoking; hypercholesterolemia; diabetes mellitus; cardiovascular family history.
- Target organ damage: left ventricular hypertrophy*;
proteinuria and/or mild increase in serum creatinine
(1.2-2.0 mg/dl); diffuse or focal narrowing of retinal arteries; atherosclerotic lesions in the carotid, aortic, iliac, femoral arteries documented at ECHO and X-ray.
- Associated clinical conditions: cerebrovascular diseases; heart diseases (coronary artery diseases, heart
failure); renal diseases (diabetic nephropathy, chronic
renal disease); atherosclerotic vasculopathies; hypertensive retinopathy.

mal workload or 85% of the maximal age-predicted
heart rate. According to recent guidelines, BP values
should be considered as abnormal when > 240/115
mmHg on exertion and/or if they do not return to baseline values within 6 min of exercise interruption. However, as for systolic BP, the value of 240 mmHg should
be considered as a merely conventional limit. Though
EST remains essential in athletes, ambulatory BP monitoring may be a useful diagnostic tool in subjects with
high BP values at rest even if, as stated above, results
should be interpreted with caution.
• In hypertensive subjects with high or very high cardiovascular risk (Table II), eligibility to competitive
sports of any type should be rejected.
In hypertensive subjects with low cardiovascular
risk: eligibility to competitive sports of any type can be
granted provided that systolic BP values at EST are
< 240 mmHg and return to baseline values within 6 min
of exercise interruption.
• In hypertensive subjects with medium cardiovascular
risk: eligibility to competitive sports can be granted
provided that systolic BP values at EST are < 240
mmHg and return to baseline values within 6 min of exercise interruption. However, eligibility to extremely
demanding sports, even if short-lasting, should be rejected, in particular to those with a constant and significant “pressure” cardiovascular workload, such as
weight lifting, body building, etc.
• In hypertensive subjects at low or medium cardiovascular risk with an abnormal BP pattern at EST (systolic
BP values > 240 mmHg, not returning to baseline values within 6 min after exercise interruption): eligibility
to competitive sports will be subordinated to the establishment of a good BP control, at rest and on effort, by
drug treatment. However, eligibility can be granted for
6 months, and BP should be checked serially in order to
verify the effect of exercise and the efficacy of therapy.
Moreover, athletes should subscribe a statement testifying the assumption of the prescribed drugs.
• Hypertensive subjects to whom competitive sports eligibility has been rejected, non-competitive athletic activities of group A (with minimum to moderate aerobic

Sports eligibility
• Secondary hypertension: sports eligibility is subordinated to the resolution of the underlying disease.
• Essential hypertension: general criteria for granting
sports eligibility should be defined and established on
the basis of the different types of sports.
In this view, EST is of considerable value. It should
be performed on the cycloergometer or treadmill, with
continuous and increasing workloads up to the maxi-

* One peculiar aspect concerning hypertensive athletes is the differentiation of pathologic hypertrophy, secondary to hypertension, from the
“physiologic” hypertrophy caused by physical training. The ECG can
provide some useful indications: besides high-voltage QRS, athletes often present with sinus bradycardia and/or other bradyarrhythmias, high
T-waves, an ECG pattern of “early repolarization”, and intraventricular
conduction delay involving the right bundle branch. On the other hand,
hypertensive subjects often show atrial wave abnormalities, QRS alterations with positivity of the Sokolow and Lewis indexes and of the more
recent “Perugia score”, left-axis deviation with interventricular conduction delay involving the left bundle branch (intrinsecoid deflection in
leads I-V5-V6 > 0.04 s). Even more important is ECHO and its correct interpretation: in hypertensive subjects, at least in the early phases, wall
thickening increases, especially involving the interventricular septum
without a proportional increase in the dimensions of the ventricular
chamber (increased mass to volume ratio). In the uncertain cases, the
study of the diastolic function can be discriminating (assessed by radionuclide techniques) since it is always impaired in pathologic hypertrophy.
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cardiovascular involvement) can be allowed with therapeutic aims, pending a thorough evaluation of the
whole clinical picture.

3.

Antihypertensive treatment and sports activity
4.

As stated before, to the purpose of eligibility to
competitive sports, antihypertensive treatment can be
allowed, even though some drugs are prohibited by national and international regulations (for instance, betablockers in shot sports and diuretics)10,11.
The choice of the ideal drug for hypertensive athletes should consider the hemodynamic impact, metabolism, and athletic performance. In fact, the aim of
medications in sports medicine is to normalize BP
without worsening athletic performance. The ideal
drug should not:
- depress the cardiac response to exertion;
- be arrhythmogenic;
- interfere with the physiologic blood supply to the
muscles;
- interfere with normal utilization of energy sources.
Nowadays, such “ideal” drugs are available: ACEinhibitors, angiotensin receptor blockers (sartans), calcium antagonists, especially dihydropyridines12,13.

5.
6.
7.
8.

9.
10.
11.
12.

Physical activity for the prevention and treatment
of hypertension

13.

Epidemiologic trials have shown that regular physical activity can lower BP and demonstrated an inverse
relation between BP and physical activity14,15. At first
BP reduction seems unremarkable, but it is not far from
that obtained in many pharmacological trials16,17.
The most widely accepted hypothesis over the years
is that exercise acts by causing relevant modifications
in the neurovegetative system18-20. One of the most important is the physiologic reduction of the sympathetic
tone caused by aerobic training which leads to a reduction in BP and exerts a beneficial effect on many cardiovascular risk factors: tendency to tachycardia, dyslipidemia, decreased glucose tolerance, increased plasma renin activity, and alterations in membrane ionic
carriers21-24.

14.

15.

16.
17.
18.
19.
20.
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For this reason, it is necessary to evaluate the global ventricular function at rest (ECHO, radionuclide
ventriculography, etc.), and to perform a symptom-limited EST in pharmacologic washout and HM. Based on
test results, subjects will be divided into two groups:
• mild risk:
- ejection fraction > 50%;
- normal exercise tolerance according to age;
- no inducible ischemia;
- no ventricular arrhythmias at rest and/or on exertion;
- no coronary artery stenosis > 50% in the main subepicardial vessels (if coronary angiography has been obtained); and
• high risk:
- ejection fraction < 50%;
- myocardial ischemia inducible on exertion;
- complex ventricular arrhythmias at rest and/or on exertion;
- significant coronary stenosis (> 50%) involving at
least one main subepicardial vessel (if coronary angiography has been obtained).
Subjects at mild risk can be granted eligibility to
sports of minimum to moderate cardiovascular involvement of group B2, and non-competitive athletic activities of group A. However, clinical and laboratory examination for risk assessment should be repeated with
a tailored schedule, since the extent and progression of
the coronary disease may vary over time.
Patients with single-vessel stenosis and good angioplasty results (effective revascularization), not before one
year post-intervention, can be re-evaluated to the purpose
of eligibility to some sports of moderate to high cardiovascular involvement, including overall risk assessment,
besides with mandatory evaluation every 6 months.
Subjects at high risk will not be granted competitive
sports eligibility. Recreational sports activities may be
suggested in view of a complete psychological and
physical rehabilitation and of secondary prevention of
coronary artery disease, provided that the clinical picture is accurately evaluated and sports activities are performed under strict control on behalf of sports physicians or experts in cardiac rehabilitation.

CORONARY ARTERY DISEASE
Introduction
The prevalence of coronary atherosclerosis and the
incidence of cardiac ischemic events increase with age.
Autoptic examinations of adults who died from sudden
cardiac death have often shown coronary atherosclerosis and/or acute coronary lesions with plaque rupture.
Conversely, cardiac events in athletes < 30 years are
rarely related to such a clinical condition1. These observations suggest that in subjects > 35-40 years exercise-related sudden death is commonly related to arrhythmic complications of myocardial ischemia induced by exertion associated with significant coronary
atherosclerosis or acute progression of a previously
“non-significant” lesion2-6.
These issues should be taken into account in order to
choose the better diagnostic tool for assessing myocardial ischemia in adult sportsmen, especially when presenting with cardiovascular risk factors (hypertension,
dyslipidemia, smoking, family history of premature cardiovascular events)7-12. Recently, in the prognostic stratification of subjects with cardiovascular risk factors, the
evaluation of the overall cardiovascular risk has been
added (see Hypertension section). To the purpose of
competitive sports eligibility this means that exercise
ECG must always be performed, preferably in pharmacologic washout, by means of EST in subjects > 40
years with no cardiovascular risk factors or at low risk,
and in those < 40 years at medium or high risk13-19.
Finally, it should be pointed out that, in recent years,
requests for sports eligibility are made not only by subjects with ECG abnormalities suggestive of coronary
artery disease or without any clinical signs (silent ischemic heart disease) but also by an ever growing number of subjects with known coronary artery disease20-24.

Sports eligibility in subjects with known coronary
artery disease
This group includes subjects with:
• history of myocardial infarction, confirmed by clinical, ECG and cardiac enzyme data;
• history of angina pectoris, confirmed by symptom-related alterations in ST segment at standard ECG or HM,
or by laboratory signs of myocardial ischemia at EST
or different provocative tests (ST segment alterations,
regional wall motion abnormalities, unequal distribution of radioisotopes, etc.)25,26;
• history of myocardial revascularization (coronary
artery bypass grafting or angioplasty).
In these cases, the main prognostic factors are:
- degree of left ventricular dysfunction;
- extent of the coronary artery disease;
- possible inducible ischemia;
- electric instability (ventricular arrhythmias)27.

Sports eligibility in subjects with silent coronary
artery disease
It is well known that ventricular repolarization abnormalities (VRA) at rest and/or on effort are frequent
in the athletic population, even in the absence of other
clinical and laboratory signs. In top-level athletes, these
alterations are related to the degree of conditioning, as
they normalize after detraining. However, VRA can also be the hallmark of cardiac structural anomalies
(MVP, HCM, ARVC, etc.) and, therefore, a thorough
and specific clinical investigation should be performed
(ECHO and magnetic resonance imaging when indicated, EST, etc.).
700

Cardiological guidelines for competitive sports eligibility

- heart rate should always be < 70% of the maximum
age-predicted: this parameter should be monitored by
telemetric systems or heart rate monitors. In case of a
variable cardiovascular and metabolic involvement, as it
occurs in non-purely aerobic exercise, the upper reference limit must be lower than that used in the same subject when performing exercise at a constant workload.
Moreover, it is recommended to check the BP response;
- muscle overloads should not be high, the force-generating capacity being always within 50% of the maximum voluntary contraction. Series and number of repetitions should be clearly determined, taking care that,
during recovery and before the next exercise, heart rate
will not exceed baseline values by > 20-30%;
- in case of team activities, when it becomes hard to
place correctly the subject with heart disease within a
proper homogeneous class, it is recommended to avoid
high-intensity exercise (high-impact aerobics, spinning, etc.).
Finally, to the purpose of allowing patients with
coronary artery disease or cardiovascular anomalies to
exercise in a gym setting, it is recommended that two
more fundamental prerequisites are met:
- the gym should be “accredited” to this scope, that is,
personnel specifically trained to apply the planned
workloads, availability of systems for clinical parameters monitoring, tools and expertise to perform basic
life support with defibrillation;
- availability of a Sports Medicine Center or sports
physicians able to carry out first evaluation and serial
controls and to make tailored exercise schedules.

When VRA do not recover, worsen, or even new
ones develop on exertion without definite cardiac morphologic alterations, further investigation is needed to
rule out coronary artery disease, especially in subjects
> 35-40 years and/or with increased cardiovascular
risk. Whenever available, it is useful to compare the results of previous ECG at rest, and subjects should be
submitted to provocative test contemporary cardiovascular imaging in order to detect regional motion abnormalities. In this case, stress ECHO is the diagnostic tool
of choice due to low costs and greater specificity, when
compared to radionuclide study of myocardial perfusion. When stress ECHO yields to a positive result, or
myocardial perfusion scintigraphy when indicated,
coronary angiography should be obtained.
When stress ECHO or myocardial perfusion scintigraphy results are positive, obviously, competitive sports
eligibility is rejected, and may be re-evaluated provided
that coronary angiography results are negative.
When stress ECHO and/or myocardial perfusion
scintigraphy results are negative, sports eligibility may
be considered. However, in subjects > 35-40 years or at
medium or high cardiovascular risk, sports eligibility
should be restricted to a limited time interval (maximum 6 months) by repeating the protocol followed at
the first visit.

Coronary artery disease and exercise
in a gym setting
In view of the ever growing request of practicing
sports and physical exercise, also made by subjects
with known coronary artery disease with increased
overall cardiovascular risk, the COCIS Committee, regardless of competitive sports eligibility, deemed useful to state some general indications for engaging in the
so-called “gym activities” safely.
First one should recall that, besides traditional aerobic exercise (cyclette, treadmill, etc.) included in rehabilitation and secondary prevention programs for patients who had experienced ischemic episodes or had
undergone transcatheter or surgical revascularization,
at present resistance activities are also allowed with the
aim at strengthening the muscle tone, increasing the
general well-being, and helping patients to cope with
everyday life needs28-30.
In the outpatient phase of rehabilitation, experts in
cardiac rehabilitation and sports physicians can allow
patients to start with or return to “gym activities”, after
a close clinical and functional evaluation to determine
the type and amount of workloads31-33. This evaluation
must be tailored to the individual patients and should be
carried out in Sports Medicine Centers by specialists
with adequate competence able to define the proper
“training programs”. Regardless of the individual program, gym activities in these subjects should be based
on the following general rules:
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