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Abstract
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3Sports medicine doctor. Shinzo Sport Medicine. Independent researcher. Bogota. Colombia
« PResident in sports medicine. Universidad EI Bosque. Residency program for specialization in sports
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Introduction: atrial and ventricular septal defects are the most common congenital heart diseases
in the pediatric population. Recommendations regarding physical activity and sports participation in
these patients often raise uncertainties in clinical practice, particularly in primary care, where initial
care is provided and referral decisions made.

Development: this narrative review summarizes the current scientific evidence and international
guidelines on sports eligibility for children and adolescents with atrial and ventricular septal defects.
Different clinical scenarios are analyzed according to defect type, hemodynamic significance,
associated complications, and postsurgical or percutaneous closure status. The benefits of regular
physical activity, the real versus perceived risks, and the importance of avoiding unnecessary
restrictions are discussed.

Conclusions: most children and adolescents with atrial or ventricular septal defects without

o Congeﬁ?’a‘fv:erj:t. significant hemodynamic impairment can safely participate in physical activity and sports. Primary
defects care pediatricians play a key role in identifying warning signs, promoting safe physical activity, and
* Exercise coordinating care with pediatric cardiology. An individualized, evidence-based approach supports

« Sports cardiovascular health and overall development in this population.
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Resumen

Elegibilidad deportiva en defectos septales auriculares y ventriculares:
implicaciones practicas en Atencion Primaria

Introduccion: los defectos septales auriculares y ventriculares representan las cardiopatias congénitas
mas frecuentes en la poblacién pediatrica. La recomendacion de actividad fisica y deporte en estos
pacientes genera dudas habituales en la practica clinica, especialmente en el ambito de la Atencion
Primaria, donde se realizan las primeras orientaciones y decisiones de derivacion.

Desarrollo: se presenta una revision narrativa de |a literatura cientifica y de las principales guias y
consensos internacionales relacionados con |a elegibilidad deportiva en nifios y adolescentes con
defectos septales auriculares y ventriculares. Se analizan los distintos escenarios clinicos segtin el tipo
de defecto, su repercusion hemodinamica, la presencia de complicaciones asociadas y la situacion tras
el cierre quirdrgico o percutaneo. Asimismo, se discuten los beneficios de la actividad fisica regular, los
riesgos reales frente a los percibidos y la importancia de evitar restricciones innecesarias.

Conclusiones: la mayorfa de los nifios y adolescentes con defectos septales auriculares o ventriculares
sin repercusion hemodindmica significativa pueden realizar actividad fisica y deportiva sin limitaciones
relevantes. El pediatra de Atencién Primaria desempefia un papel clave en la identificacion de signos de
alarma, la promocion de la actividad fisica seguray la adecuada coordinacion con Cardiologia Pediatrica.
Un enfoque individualizado, basado en la evidencia y centrado en el paciente permite optimizar la
salud cardiovascular y el desarrollo integral de esta poblacion.
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INTRODUCTION

Advances in early diagnosis, medical manage-
ment, and open and percutaneous surgery tech-
niques have significantly improved survival and
quality of life for patients with congenital heart
disease, allowing a growing number of children
and adolescents to reach ages at which they can
actively participate in school, recreational, and
sports activities. Atrial septal defects (ASDs) and
ventricular septal defects (VSDs) are the most
common congenital heart defects and a frequent
reason for ongoing medical follow-up, including in
the primary care setting, due to the heterogeneity
of their anatomical presentation, clinical course,
and functional impact.

Recommendations regarding physical activity and
sports participation in patients with ASDs or VSDs
often raise uncertainties among both families and
health care professionals, primarily due to the per-
ception of an increased cardiovascular risk associ-
ated with exercise. This situation can lead to un-
necessary restrictions that contribute to a
sedentary lifestyle and a progressive decline in
functional capacity.* However, the available evi-
dence shows that regular physical activity pro-
vides significant benefits for patients with con-
genital disease by improving
cardiorespiratory fitness and promoting physical,
psychological, and social development. In many
cases, participation in competitive sports is even
possible following an appropriate clinical evalua-
tion and risk stratification.

heart

The evaluation of a child or adolescent with ASD or
VSD who wishes to participate in sports requires a
comprehensive review of clinical information, in-
cluding the medical history, the clinical course of
the defect, current symptoms, and the results of
additional tests performed during the follow-up
by pediatric cardiology. The electrocardiogram and
transthoracic echocardiography are among the
most important diagnostic tools, as they can be
used to assess potential complications, the hemo-
dynamic impact of the defect, and ventricular
function. In selected cases, cardiopulmonary exer-
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cise testing can provide objective information on
functional capacity and the cardiovascular re-
sponse to exercise, contributing to a better risk

stratification.>3

In this context, the primary care pediatrician plays
a key role in the long-term follow-up of the pa-
tient, the identification of signs or symptoms that
may suggest changes in the clinical course, and
initial guidance on physical activity, in coordina-
tion with pediatric cardiology in cases requiring a
specialized reevaluation. This approach helps pro-
mote safe physical activity, avoid unnecessary re-
strictions, and support appropriate overall devel-
opment in children and adolescents with
congenital heart disease.*?

This article presents a narrative review of the sci-
entific literature and the main international guide-
lines on sports eligibility for patients with atrial
and ventricular septal defects, with special em-
phasis on their applicability to PC.

METHODS

Narrative review of the scientific literature on the
subject of sports eligibility for children and adoles-
cents with ASD and VSD, with particular emphasis
on its applicability to PC practice. We conducted a
nonsystematic literature search with a clinical fo-
cus in the PubMed/MEDLINE, Scopus, and Web of
Science databases, supplemented by a manual re-
view of relevant references and international con-
sensus documents.

Priority was given to clinical practice guidelines,
consensus documents from scientific societies,
clinical reviews, and observational studies related
to congenital heart disease, the preparticipation
cardiovascular evaluation, physical activity in the
pediatric population, and sports eligibility. The re-
view primarily included publications in English
and Spanish, with an emphasis on the recent lit-
erature, particularly from the last 10-15 years, as
well as classic reference works that are still rele-
vant to clinical decision-making.
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The review of the evidence focused on identifying
relevant information regarding the hemodynamic
impact of septal defects, the cardiovascular re-
sponse to exercise, risk stratification criteria, phys-
ical activity recommendations, and clinical consid-
erations following surgical or percutaneous
closure. The analysis was conducted using a clini-
cal/applied approach, integrating the available
evidence with the aim of providing a useful syn-
thesis to inform clinical decision-making, particu-
larly in the PC setting, and to facilitate coordina-
tion with pediatric cardiology in the individualized
prescribing of physical exercise.

Atrial septal defect

An ASD is a congenital heart defect characterized
by an abnormal communication between the two
atria that allows blood to flow between them, typ-
ically resulting in a left-to-right shunt. Its clinical
impact depends primarily on the size of the defect,
ventricular compliance, and pulmonary vascular
resistance.

Atrial septal defects account for approximately 6%
to 10% of congenital heart defects, with an esti-
mated prevalence of 1 to 2 cases per 1000 live
births and a predominance of the female sex.®’
Many small defects remain asymptomatic during
childhood and are diagnosed as incidental find-
ings. Although ASDs tend to be benign at early
ages, they can have hemodynamic repercussions
in the long term when left untreated.

From an anatomical standpoint, ASDs are classi-
fied according to their location in the interatrial
septum.” The most frequent type is secundum
ASD, which can be closed percutaneously, is often
associated with atrioventricular septal defects and
usually requires surgical correction; sinus venosus
ASD is often associated with anomalous pulmo-
nary venous return and also requires surgical
treatment, while coronary sinus ASD is rare.®?

From a pathophysiological standpoint, a left-to-
right shunt causes volume overload and progres-
sive dilatation in the right heart chambers. Most
pediatric patients are asymptomatic, although

they may experience exercise intolerance or recur-
rent respiratory infections.® When left untreated,
ASDs can lead to pulmonary hypertension and, in
advanced stages, reversal of blood flow through
the shunt.

At the PC level, providers must know that the clini-
cal significance of the defect depends primarily on
its hemodynamic impact, which is typically deter-
mined through an evaluation by the pediatric car-
diology team. Many children with small or moder-
ate ASDs have preserved functional capacity and
can engage in age-appropriate physical activity,
provided there is no significant right heart dilata-
tion, pulmonary hypertension, arrhythmia, or exer-
cise-induced symptoms.

The primary care pediatrician plays an important
role in the long-term follow-up of these patients,
the detection of symptoms suggestive of progres-
sive functional impairment, such as exercise intol-
erance, disproportionate shortness of breath, syn-
cope, or palpitations, and the interpretation of the
cardiology report in relation to the patient’s par-
ticipation in sports. The onset of new symptoms,
changes in exercise tolerance, or suspected hemo-
dynamicimpact are indications for reevaluation by
the pediatric cardiology team before clearing the
patient for higher-intensity sports. This coordinat-
ed approach helps promote safe physical activity,
avoiding unnecessary restrictions in patients with-
out significant functional impairment, and facili-
tating individualized decision-making based on
the integration of the available clinical and cardio-
logical information.’

Ventricular septal defect

A ventricular septal defect (VSD) is an abnormal
communication between the right and left ventri-
cles and is the most common type of congenital
heart defect. It usually produces a left-to-right
shunt whose magnitude depends on the size of
the defect, its location and the pulmonary to sys-
temic vascular resistance ratio.*°

Ventricular septal defects account for approxi-
mately 20% to 30% of congenital heart defects,
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with a prevalence of 2 to 3 cases per 1000 live
births.** Many small VSDs close spontaneously
in the first few years of life, while larger defects
can lead to heart failure, growth retardation, or
pulmonary hypertension.

Anatomically, VSDs are classified as perimembra-
nous (the most frequent type), muscular (with a
higher probability of spontaneous closure), and
other, less prevalent forms, such as inlet or outlet
VSDs, which may be associated with valve anoma-
lies and require surgical correction.®?

From a pathophysiological standpoint, VSDs lead
to left ventricular volume overload and increased
pulmonary flow. Small defects are usually asymp-
tomatic, while moderate or large defects can pro-
gress to heart failure, pulmonary hypertension, or
Eisenmenger syndrome, causing significant func-
tional impairment. In contrast to ASDs, left ven-
tricular overload predominates at the outset.*

In the context of PC, the clinical significance of a
ventricular septal defect depends primarily on its
hemodynamic impact, which is typically deter-
mined through an evaluation by the pediatric car-
diology team. Patients with a small VSD, without
left ventricular overload or pulmonary hyperten-
sion and with preserved ventricular function usu-
ally have a normal exercise capacity and can en-
gage in physical activity appropriate for their age.
The PC pediatrician participates in the follow-up of
the patient, the detection of symptoms indicative
of changes in disease severity, such as exercise in-
tolerance, disproportionate shortness of breath,
palpitations, or signs of heart failure, and the inter-
pretation of the cardiology report in relation to
sports participation. The onset of new symptoms
or hemodynamic progression require reevaluation
by pediatric cardiology before clearing the patient
for more vigorous physical activity. This coordinat-
ed approach makes it possible to promote safe
physical activity and to avoid unnecessary restric-
tions in patients without significant functional
impairment 2
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The importance of preparticipation sports
evaluations in children and adolescents with
septal defects

Preparticipation sports evaluations are an essen-
tial component in the care of children and adoles-
cents with congenital heart disease, particularly
those with atrial and ventricular septal defects.
Their primary goal is not to restrict physical activ-
ity, but rather to identify clinical conditions that
may increase risk during exercise, optimize the
prescription of physical activity, and promote safe
participation in sports with an individualized ap-
proach.t>12

In the context of PC practice, this evaluation is an
opportunity to integrate the clinical, functional,
and sports-related information on the patient, as
the clinical impact of septal defects varies and
does not always correlate to the presence of symp-
toms. The evaluation should focus on identifying
clinical data that can help determine whether the
defect has remained stable over time or there have
been changes in its functional impact, including
the information obtained in the follow-up by the
pediatric cardiology team. This approach makes it
possible to detect warning signs, identify associ-
ated risk factors, and avoid unnecessary restric-
tions in patients with adequate function and exer-
cise capacity.>**13

The evaluation includes a focused history-taking
that covers, among other aspects, the type and
course of the defect, history of surgical repair, exer-
cise-induced cardiovascular symptoms and char-
acteristics of the sport that the patient wants to
play.2#121% The physical examination must focus
on the detection of manifestations that may sug-
gest changes in clinical condition, such as heart
murmurs of new onset or increased severity,
changes in heart rhythm or blood pressure, desat-
uration, or signs of heart failure. Information from
additional tests performed during the follow-up
by the pediatric cardiology team, particularly elec-
trocardiograms and echocardiograms, is essential
for assessing the hemodynamic impact of the de-
fect, ventricular function, and the presence of
arrhythmias. In select cases, cardiopulmonary
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exercise testing can provide objective informa-
tion about functional capacity and the cardiovas-
cular response to exercise, particularly when
there are concerns about exercise tolerance or
when participation in competitive sports is being
considered.*#131>

The primary care pediatrician participates in the
patient’s longitudinal follow-up, identifies chang-
es in symptoms or exercise tolerance that may
change exercise recommendations, and facilitates
coordination with the pediatric cardiology team
when a specialized reevaluation is required. An
adequate clinical evaluation can minimize risk,
help avoid unwarranted overprotection and guide
recommendations on physical activity adapted to
the clinical and functional characteristics of each
patient.*1>

Sports eligibility in patients with atrial septal
defects

In patients with ASDs, sports participation must
be individualized based on the magnitude of the
shunt, pulmonary pressure, the size and function
of the right cardiac chambers, the presence of ar-
rhythmias and the condition of the patient after
surgical repair. In absence of significant hemody-
namic repercussions, most patients can safely par-
ticipate in recreational and competitive sports.>#1

Patients with unrepaired small ASDs that do not
have pulmonary hypertension, right heart dilata-
tion, or arrhythmia can participate in sports with-
out restrictions, although regular follow-up is rec-
ommended. On the other hand, in patients with
unrepaired hemodynamically significant defects,
participation in high-intensity competitive sports
is not recommended due to the risk of right heart
strain, pulmonary hypertension, and arrhythmia,
allowing only individualized recreational activity

until the defect is corrected.t”18

After surgical or percutaneous closure, and in ab-
sence of residual lesions or functional impairment,
sports activity is usually unrestricted following the
clinical reevaluation. In the early postclosure peri-
od, temporary limitation of vigorous physical

activity is recommended, as well as avoiding con-
tact sports until the endothelialization of the de-
vice is complete.>*®

In patients with small residual shunts that are not
hemodynamically significant, most activities are
allowed, with the exception of scuba diving due to
the risk of paradoxical air embolism. On the other
hand, the presence of pulmonary hypertension,
Eisenmenger syndrome, uncontrolled arrhythmia
or ventricular dysfunction are contraindications
for competitive sports and only allow for low-in-
tensity physical activity.**7*9

Lastly, patients on chronic anticoagulation should
avoid contact sports or sports that entail a high
risk of traumaticinjury due to the increased risk of
hemorrhage, but they can participate in low-risk
noncontact sports 32021

Sports eligibility in patients with ventricular
septal defects

Sports eligibility in children and adolescents with
ventricular septal defects depends primarily on the
size of the defect, the extent of left-to-right shunt-
ing, the impact on pulmonary vascular pressures,
ventricular function, and the presence of arrhyth-
mias or sequelae following repair. Unlike ASDs,
VSDs may be associated with greater left ventricu-
lar volume overload and a higher risk of pulmonary
hypertension, which results in an increased likeli-
hood of limitations to vigorous activity.***?

Patients with small unrepaired VSDs who are
asymptomatic, have normal ventricular function,
and do not have pulmonary hypertension may par-
ticipate in recreational and competitive sports
without restrictions, but regular follow-up is re-
quired to enable detection of any changes or ar-
rhythmias of new onset over time. In contrast, un-
repaired, hemodynamically significant moderate
or large defects call for restriction of high-intensity
competitive sports due to the risk of ventricular
overload, pulmonary hypertension, and functional
deterioration; only recreational physical activity
is allowed, and should be individualized, until the
defect is corrected.>**
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After surgical or percutaneous closure, patients
without hemodynamically significant residual
shunts can gradually resume sports activities and,
after a clinical and functional evaluation, eventu-
ally participate in sports without restrictions. In
the early postoperative period, it is recommended
that intense physical activity be limited until
hemodynamic stability and absence of complica-
tions are ascertained.>##1#

The presence of a small residual shunt that is not
hemodynamically significant is not a contraindica-
tion for sports, although it calls for ongoing follow-
up. On the other hand, significant pulmonary hy-
pertension or Eisenmenger syndrome are
contraindications for competitive sports, allowing
only for very low-intensity sports under medical
supervision.*61920

Furthermore, the presence of uncontrolled ar-
rhythmias, significant ventricular dilation, or sys-
tolic dysfunction calls for restricting vigorous exer-
cise and personalizing physical activity
recommendations according to the patient’s func-
tional capacity. In patients managed with chronic
anticoagulation, contact or collision sports should
be avoided due to the risk of bleeding, while low-

risk, noncontact recreational sports are accepta-
ble 1241921

There is a high level of agreement among the rec-
ommendations on sports eligibility for patients
with atrial and ventricular septal defects of the
major international guidelines, including those
published by the American Heart Association, the
American College of Cardiology, and the European
Society of Cardiology, as well as European consen-
sus documents on sports cardiology. These guide-
lines consistently state that physical activity rec-
ommendations should be based primarily on the
hemodynamic impact of the defect, the presence
of pulmonary hypertension, ventricular function,
the presence of clinically significant arrhythmias,
and the patient’s clinical condition following surgi-
cal or percutaneous repair.t#%19 Qverall, there is
consensus that small septal defects without a sig-
nificant functional impact allow for participation
in most sports, including competitive sports in
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select cases, whereas the presence of significant
pulmonary hypertension, ventricular dysfunction,
or uncontrolled arrhythmia warrants restriction of
high-intensity physical activity due to the in-

creased risk of cardiovascular events.>+16:19.21

While there are minor differences in risk stratifica-
tion and the level of specificity among the recom-
mendations in United States versus European
guidelines, their approach is generally consistent
in terms of the need for individualized assessment
integrating clinical, functional, and hemodynamic
variables. This stratification model helps promote
safe physical activity and avoid unnecessary re-
strictions that could contribute to sedentary life-
style habits and their long-term impact on cardio-
vascular health. 31617

In Europe, documents developed by Spanish scien-
tific societies and multidisciplinary groups also
highlight the importance of individualized physi-
cal activity prescribing for children with congenital
heart disease, emphasizing the role of periodic
clinical evaluations and adequate coordination #*

Importance of sports eligibility

Assessing sports eligibility in children and adoles-
cents with congenital heart disease is a funda-
mental component of their care, as it helps bal-
ance the promotion of physical activity and the
prevention of potential exercise-related cardiovas-
cular events. This process should not focus exclu-
sively on identifying contraindications, but rather
entails a comprehensive assessment of individual
risk taking into account the hemodynamic impact
of heart disease, functional capacity, the presence
of arrhythmias, and the cardiovascular response to
exercise. Figure 1 summarizes the main compo-
nents of the sports eligibility evaluation.

A systematic approach to sports eligibility or pre-
participation screening facilitates individualized
exercise prescribing, prevents unnecessary restric-
tions that foster sedentary lifestyle habits, and
contributes to the physical, psychological, and
social development of pediatric patients. The eval-
uation should focus on identifying the relevant
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clinical factors that allow safe participation in
sports, thereby promoting healthy habits in the
long term, in addition to optimizing clinical deci-
sion-making in patients with congenital heart dis-
ease. Table 1 summarizes the main aspects that
should be considered in this process.

CONCLUSIONS

Atrial and ventricular septal defects are the most
common congenital heart defects in children and
adolescents and are a frequent reason for medical
consultation in relation to physical activity and
sports. The current evidence indicates that most
children and adolescents with small ASDs or VSDs
that have no significant hemodynamic impact can

safely engage in physical activity and sports,

including competitive sports in select cases, fol-
lowing an adequate clinical evaluation.

Sports eligibility should not be determined based
on the anatomical diagnosis alone, but rather on a
comprehensive evaluation that considers the size
of the defect, the presence of pulmonary hyper-
tension or arrhythmias, ventricular function, and,
in operated patients, the clinical condition of the
patient following the repair. This approach helps
avoid unnecessary restrictions and promotes ac-
tive lifestyles that have cardiovascular and func-
tional benefits.

Preparticipation sports screening is a key tool for
risk stratification and individualized exercise pre-
scribing. The integration of a focused history-tak-
ing and physical examination and the information
obtained from diagnostic tests performed during

Figure 1. Key components of the sports preparticipation evaluation in patients with congenital heart disease

Focused history-taking

+ Family history

+ Symptoms (chest pain,
syncope, etc.)

- Sports history

Physical examination

N
\
« Auscultation
+ Blood pressure

+ Oxygen saturation

ECG and Imaging

Exercise test / CPET

+ 12-lead ECG as first-line
testing

+ Echocardiogram
+ MRI/CT if indicated

+ Exercise test
+ VO, max. - peak
+ Hemodynamic response

RISK STRATIFICATION AND DECISION-MAKING

+ FOLLOW-UP PLAN

+ COMPREHENSIVE EVALUATION
+ RESTRICTIONS OR CLEARANCE

RM: resonancia magnética; TC: tomografia computarizada.

CPET: Cardiopulmonary Exercise Testing (prueba de esfuerzo cardiorrespiratoria o ergoespirometria); ECG: electrocardiograma;
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Table 1. Sports eligibility recommendations for patients with atrial and ventricular septal defects

Clinical presentation

Atrial septal defect

Ventricular septal defect

Small defect with no
hemodynamic impact

Participation in all sports is allowed. Avoid
scuba diving in the case of residual shunt.

Participation in all sports is allowed if there
is no left ventricular overload, pulmonary
hypertension, or arrhythmia.

Repaired defect, no sequelae

Unrestricted participation following
re-evaluation by pediatric cardiology if
ventricular function and heart rhythm are
normal

Unrestricted participation following re-
evaluation by pediatric cardiology if there
is no significant residual shunt, ventricular
dysfunction, or arrhythmia.

Small residual shunt with no
hemodynamic impact

In general, it does not call for limitation of
sports participation. Scuba diving should be
avoided.

In general, it does not call for limitation of
sports participation if ventricular function is
normal.

Significant pulmonary
hypertension, ventricular
dysfunction, or uncontrolled
arrhythmia

Avoid high-intensity competitive sports.
Recreational physical activity should

be individualized based on specialist
recommendations.

Avoid high-intensity competitive sports.
Recreational physical activity should

be individualized based on specialist
recommendations.

Clinical follow-up

Re-evaluation by pediatric cardiology if the
patient has cardiovascular symptoms or if
exercise tolerance decreases.

Re-evaluation by pediatric cardiology if the
patient has cardiovascular symptoms or there
are signs of hemodynamic progression.

the follow-up by the pediatric cardiology team (in-
cluding echocardiography and, in select cases, car-
diopulmonary exercise testing) enables more ac-
curate decision-making, especially in patients with
septal defects of moderate severity, repaired de-
fects, or potential sequelae.

The PC pediatrician plays a key role in the long-
term follow-up of these patients, identifying warn-
ing signs or symptomes, providing initial guidance
on physical activity, and helping coordinate care
with the pediatric cardiology team when a special-
ized reevaluation is required. In cases of greater
medical complexity, such as those presenting with
significant pulmonary hypertension, ventricular
dysfunction, or uncontrolled arrhythmias, com-
petitive sports may be contraindicated, and physi-
cal activity should be individualized according to
the patient’s functional capacity and the recom-
mendations of the specialist.
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This coordinated approach based on individual risk
stratification allows the promotion of safe physical
activity and supports the holistic development of
children and adolescents with congenital heart
disease.
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