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Bicuspid aortic valve is the most common congenital heart
defect, with a population prevalence estimated at 1% to 2%.1

This condition has a variable clinical course − while many
have mild disease, longitudinal studies have shown that up to
50% of patients will have some degree of aortic dilatation by
age 18.2,3 Within this setting, sports clearance is a common
scenario faced by pediatric cardiologists. Traditionally, a con-
servative, risk-averse approach has predominated, given the
magnitude of incorrectly clearing those with truly pre-morbid
disease. However, the benefit of exercise for all patients,4

including those with congenital heart disease, has become
increasingly clear, with improvement in physical develop-
ment, mental health, and perceived quality of life all
reported.5 How then, do we best counsel our patients regard-
ing both the hypothetical risk and plausible benefit?

The 36 Bethesda conference in 2005 provided guidelines
for clearance, with straightforward, yes-or-no advisements
based on mostly expert opinion of each diagnosis covered.6

With the 2015 American Heart Association (AHA) and/or
American College of Cardiology statement, recommenda-
tions for eligibility and disqualification are given in a more
nuanced manner.7 Specifically, the authors acknowledge the
uncertainty, when present, for each clinical scenario and are
transparent in showing levels of evidence and strengths of
each recommendation. Class II recommendations should be
a focus, as they indicate conflicting evidence and opinion
and thus, from our viewpoint, give flexibility to physicians
when applying them to patients. This is germane to our
topic, as Class II recommendations predominate in those
with bicuspid aortic valve and mild-moderate aortic dilation.
For athletes with mild to moderate dilation (Z-score 2-2.5 −
which are utilized in the pediatric population to adjust the
aortic dimensions to the patient’s body surface area, or
diameter 40 to 42 mm in men, or 36 to 39 mm in women),
the recommendation (class IIb) is to consider less strenuous
competitive sports. For those with aortas measuring 43 to
45 mm, even less strenuous competitive sports may be con-
sidered (class IIb). The wording here is critical; it should
not be interpreted as stronger than it is, and thus replacing
the individualized data interpretation, risk assessment, and
counseling we all perform with these patients.

Evidence regarding bicuspid aortopathy, risk of dissec-
tion, and sports participation continues to emerge and
should be incorporated into up-to-date counseling. While
the risk of dissection in those with bicuspid aortopathy has
been described to be up to eight-times that of the general
population,8 the rates of aortic dissection in children are
vanishingly low. In a population based study that reviewed
all cases of aortic dissection in pediatric hospitals in the
state of Texas over 7 years (2004 to 2011), representing
almost 3.9 million hospitalizations, there were 110 patients
with an aortic dissection.9 The vast majority of these cases
occurred following a recent cardiac procedure or surgery.
In fact, there were only 10 cases of aortic dissection that
occurred apart from this circumstance, and then only 2 of
these patients had bicuspid aortopathy. While the anatomic
and clinical details surrounding these individuals are
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unknown, both patients did survive to hospital discharge.
Thus, the incidence of presentation to a pediatric hospital
with an aortic dissection, without a prior inciting procedure,
was found to be 0.25 per 100,000 hospitalizations. By com-
parison the risk of having a non-fatal drowning event in the
United States from 2006 to 2011 was 8.8 per 100,000.10 In
spite of the 35-fold higher risk associated with swimming,
many families accept this risk for their children. The famil-
iarity with swimming and thus the inherently known risks,
likely explains much of this paradox, but also underscores
the role that a pediatric cardiologist can play in bridging the
educational gap in informed decision making.

While risk of aortic dissection is the primary concern,
cardiologists also fret over the theoretical risk of progres-
sion in aortic dilation or aortic valve dysfunction with more
intensive exercise. Recent results, however, have been con-
solatory. Boraita et al11 evaluated the behavior of bicuspid
aortopathy in elite athletes, and found no difference in aor-
tic diameters in the athlete cohort compared with sedentary
controls, and furthermore no acceleration in aortic growth
over the medium term. These findings are similar to those
reported by Stefani et al12 previously. With reference to
these and other recent data, the 2020 European Society of
Cardiology guidelines on sports cardiology and exercise13

have been published and are less stringent when providing
guidance on bicuspid aortopathy. Specifically, there is no
recommendation for any exercise restriction in those with
aortic diameters < 4 cm. Furthermore, for those with mild
dilation, continued participation in noncontact and/or non“-
power sports” is permissible. In the end, the pediatric cardi-
ology office should not function merely as a conduit by
which any guidelines, foreign or domestic, are stamped on
to the next patient passing through. The ramifications of
such an approach are known - a recent review of the strict
application of the AHA guidelines to a representative patient
cohort showed that 34% of children with a bicuspid aortic
valve would be at least partially restricted due to some
degree of aortic dilation.14 How then should we proceed?

The model of shared decision-making is increasingly
being recognized as an ideal way to counsel our patients
through more difficult decisions. Indeed, within the AHA
guidelines themselves, use of shared decision-making for
patients with long QT syndrome and hypertrophic cardio-
myopathy is evident. In 2019, the American College of Car-
diology published practical steps for implementing shared
decision-making when caring for athletes,15 with emphasis
on determining each individual’s risk and benefits, provid-
ing education, and then having a detailed discussion with
the athlete and other interested parties (family, coaches, etc.)
to make sure all concur with the formulated plan. This is a
time to also delineate what is unknown, which often then
allows an athlete and family to use their personal beliefs to
bridge the gap toward an acceptable decision. When done
appropriately, this can result in 2 similar athletes with simi-
lar medical issues coming to divergent decisions about
sports participation. Shared decision-making does not
absolve the cardiologist from participating in the decision,
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but instead allows us to properly advise our patients on a
decision that should be both medically reasonable and
patient copacetic. Documentation of these discussions and
outcome is essential, both for future reference and to address
legal ramifications. Finally, decisions are dynamic, and reas-
sessment remains an important component of the evaluation.
Most commonly, this would be done on an annual basis and
as data continues to be gathered, ultimate decisions can
change (and should be specified as such at the onset).

Dictating to children and their families that an underlying
heart condition means one is not healthy enough to partici-
pate in sports can have significant consequences beyond the
decision itself. On the heels of such a unilateral decision, a
previously asymptomatic patient not uncommonly turns into
a chronically unwell and perpetually unhappy patient going
forward (if they keep seeing you at all). Shared decision-
making, on the other hand, empowers patients and families
to better understand, in this case, the heart condition and
how it impacts their health. A stronger doctor-patient bond
is also formed by the process. Bicuspid aortopathy and
sports clearance are common issues encountered by pediatric
cardiologists, and we need not be at odds with our more ath-
letic patients and families when these entities comingle.
Instead, the process of shared decision-making provides the
framework to reach a decision acceptable to all.
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