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ABSTRACT
Patients who have been treated for aortic coarctation (CoA) have increased late cardiovascular morbidity
and mortality, which is partly due to the development of arterial hypertension occurring in up to 70% of
patients. Primary prevention measures are important in order to delay or prevent the onset of hypertension
as much as possible. So far, hypertension management in this population has mainly focused on the early
detection of hypertension and the antihypertensive drug treatment. Even though a physically active lifestyle
is recognised as a cornerstone in the prevention, treatment, and management of hypertension, exercise
prescription in this context for patients with CoA is not common practice. Studies on the safety and efficacy
of sports and exercise training in patients with CoA, both before and after repair, are lacking. However,
decreasing blood pressure can be obtained through exercise training, in both healthy subjects and patients
with hypertension. Moreover, patients with CoA are not restricted from all physical activities. Therefore, it
seems that endurance exercise, supplemented by resistance exercise without isometric exercises on most
days of the week, should be prescribed, but only after thorough and regularly repeated medical check-ups,
including cardiopulmonary exercise testing.
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INTRODUCTION
Coarctation of the aorta, or CoA, is a congenital
condition in which the aorta narrows in the area
where the ductus arteriosus inserts. It occurs
in approximately 0.34 per 1,000 live births.1
When
the
narrowing
has
haemodynamic
repercussions, surgical or percutaneous treatment
is required. Patients who have been treated for
CoA, require lifelong follow-up because of
increased late cardiovascular morbidity and
mortality, which is mainly due to the development
of arterial hypertension and the occurrence of
vascular complications.2-7

HYPERTENSION IN PATIENTS WITH COA
The late development of hypertension is common
in patients with CoA, even after excellent repair.8
Recently, Caniffe et al.9 summarised the prevalence
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of hypertension in patients with CoA and reported
the median prevalence to be 32.5%, which is
based on studies reporting the prevalence
between 25% and 68%.9 The patterns for late
hypertension have their origins in childhood, with
preterm changes of the vascular bed that are both
congenital and acquired.8 These changes are
demonstrated
by
endothelial
dysfunction,
arterial stiffness, a reduced arterial response to
glyceryl trinitrate, increased carotid intima-media
thickness, higher forearm pulse wave velocities, and
by abnormal spontaneous baroreceptor sensitivity.9
Moreover, renal and neurohormonal control
mechanisms may also contribute to the development
of hypertension.9
Even though the underlying mechanisms that
lead to hypertension need to be further elucidated,
it is important that all post-coarctation patients
with hypertension are quickly identified and
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managed in order to minimise their risk of
hypertension-related complications.9 In this light,
the usefulness of exercise testing as a predictive
tool for future hypertension has been reported
in patients who underwent coarctation repair of
the aorta.10 Furthermore, it is suggested that
aortic arch geometry can identify patients postcoarctation repair who are at a higher risk of
developing hypertension.11
It is important to emphasise primary prevention
measures in order to delay or prevent the onset
of hypertension as much as possible.10 So far,
hypertension management in this population has
mainly focused on early detection of hypertension
and antihypertensive drug treatment, whereas
lifestyle measures are less often investigated.
However, a physically active lifestyle is recognised
as a cornerstone for the prevention, treatment
and management of hypertension.12

Beneficial Effects of Physical Activity on
Blood Pressure
Previous epidemiological studies have demonstrated
that physical activity and cardiorespiratory fitness
are
independent
predictors
of
incident
13-17
hypertension.
Therefore, people should be
physically active by participating in regular
physical activity and maintain/improve their fitness
for the primary prevention of hypertension, as
well as cardiovascular diseases in general.18 This
healthy lifestyle, with the primary prevention of
atherosclerotic disease, should begin in childhood.19
The beneficial effects of exercise training on blood
pressure have been shown both in normotensive
and hypertensive persons.20-22 It seems a decrease
in blood pressure can be obtained through a
reduction of vascular resistance, in which the
sympathetic nervous system and the reninangiotensin system appears to be involved, and
favourably affects concomitant cardiovascular
risk factors.20
When the prevention or management of
hypertension is aimed in subjects with cardiovascular
risk factors, endurance exercise, supplemented by
resistance exercise on most - preferably all - days of
the week, should be prescribed.23

Benefits of Physical Activity for Blood Pressure
Improvement in Patients with CoA
There is an urgent need for well-designed
studies investigating the effect of exercise-based
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interventions on exercise capacity, cardiovascular
risk factors, quality of life, and long-term outcome in
patients with coarctation of the aorta.
However, it is not unlikely that findings from
studies on healthy and hypertensive persons can
be extended towards patients with CoA. Exercise
could possibly ameliorate endothelial function
and the quality of the vascular bed in these patients
and, therefore, reduce blood pressure and its
response to exercise. This might eventually reduce
the incidence of high blood pressure.

PHYSICAL ACTIVITY FOR PATIENTS
WITH COA
Patients with CoA are more prone to adopt a
sedentary lifestyle because of fear or overprotection
by the parents and the environment.24 Indeed, a
recent study by our group showed that adult
patients with CoA are less active than the general
population, and less active than recommended.25
However, the 2010 guidelines of the European
Society of Cardiology states: “Patients without
residual obstruction who are normotensive at
rest and with exercise, can usually lead normally
active lives without restriction, except for extensive
static sports at competition level. Patients with
arterial hypertension, residual obstruction or
other complications should avoid heavy isometric
exercises, in proportion to the severity of
their problems.”3
Hence, patients with CoA should comply with public
health recommendations. Children are encouraged
to participate every day in 60 minutes of moderateto-vigorous physical activity that is developmentally
appropriate as well as enjoyable, and involves a
variety of activities. Moreover, they should perform
less than 2 hours per day of sedentary activities.26
For adults, it is recommended that healthy people
should choose enjoyable physical activities, which
fit into their daily routine, preferably for 30–45
minutes, 4-5 times a week, in order to prevent or
delay the onset of cardiovascular disease.27
With a lack of studies on sports and exercise
training in patients with CoA both before and
after repair, it is only possible to extrapolate from
the recommendations for arterial hypertension.
As
stated
above,
endurance
exercise
supplemented by resistance exercise, should be
prescribed when prevention or management of
hypertension is aimed.23 Nevertheless, in patients
with CoA, one has to be cautious with the
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prescription of resistance
isometric exercises.

programmes

with

The participation of patients with aortic coarctation
in exercise programmes and sport activities always
has to be judged individually, and needs to be
based on and evaluated by regular medical
surveillance, including cardiopulmonary exercise
testing in order to rule out an abnormal blood
pressure response to exercise. Medical exercise
prescription
and
supervision
are
strongly
recommended.28 This way, the nature of the
original coarctation, the type of coarctation
repair, the aortic arch anatomy, rest gradient,
presence of a bicuspid aortic valve, etc., is taken
into account.

CONCLUSIONS
It is recommended that specialised health
professionals should more actively counsel their
patients with CoA to be physically active, by having
them participate in regular physical activity such as
walking, jogging, bicycling, swimming, and playing
sports, as well as to improve their fitness both
for the primary prevention and the treatment of
hypertension. Based on evidence in healthy subjects
and patients with hypertension, it seems that
endurance exercise, supplemented by resistance
exercise without isometric exercises on most days
of the week, should be prescribed, but only after
thorough and regularly repeated medical check-ups,
including cardiopulmonary exercise testing.
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