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SUMMARY
INTRODUCTION: Coarctation of the aorta is a congenital heart disease characterized by a narrowing that occurs in the aortic artery. This 
constriction can occur anywhere along its entire length; however, it is more common between the origin of the left subclavian artery 
and the ductus arteriosus. Its incidence corresponds to 3 cases per 10,000 births. Thus, it is a common cardiopathy, but with high 
mortality and morbidity rates, which are related to a failure in the early diagnosis.

METHOD: In the research, articles of the national and international literature in Pubmed, Scielo and Lilacs databases were selected using 
the following descriptors: coarctation, aorta, diagnosis, heart diseases, congenital abnormalities.

RESULTS: The pathophysiology of CoA and its systemic implications in the life of newborn and adults are well elucidated. However, due 
to the lack of habit to palpate pulses and to check the blood pressure in both upper and lower limbs during the physical examination, it 
is still a pathology little diagnosed in childhood. There are several techniques used in the repair of coarctation, each with their specifics, 
although, when not treated, aneurysms, heart failure, coronary diseases, and stroke are the main complications arising from the evo-
lution of this pathology, which explains the low survival rate of these patients.

CONCLUSION: Coarctation of the aorta is, therefore, a cardiac malformation of significant importance due to its incidence and its signif-
icant mortality risk. In this sense, the early diagnosis stands out as an essential piece for better prognosis of the patient.

KEYWORDS: Aortic coarctation. Heart defects, congenital. Diagnosis.

DATE OF SUBMISSION: 13-Jun-2018 
DATE OF ACCEPTANCE: 20-Jun-2018
CORRESPONDING AUTHOR: Matheus Rodrigues Lopes 
Federal University of Vale do São Francisco (Univasf) – Paulo Afonso Campus 
Rua da Aurora, S/N Quadra 27, Lote 3, Bairro Alves de Souza – CEP 48607-190, Paulo Afonso, Bahia
Phone: (75) 3282-3456
E-mail: matheuslopesbio@gmail.com

INTRODUCTION

It is estimated that approximately 60% to 80% of 
newborns with aortic coarctation are not diagnosed 
before hospital discharge.¹ Thus, it is essential to un-
derstand the physiopathology of aortic coarctation 
and its systemic implications on the life of the new-
born and the adult to contribute to the early diagno-
sis of these patients.

Aortic coarctation is a congenital heart disease 

characterized by a narrowing of the aorta. This con-
striction can occur in any location along its entire 
length; however, it is more common between the or-
igin of the left subclavian artery and the ductus arte-
riosus.2,3

It has an incidence of 5-10% among all congenital 
heart diseases and is predominant in males, at a ratio 
of 2:1.4-8 It is classified as the fifth most common con-
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2009 to 2018, in national and international literature, 
using the following keywords: coarctation, aorta, di-
agnosis, heart disease, congenital abnormalities.

DISCUSSION
Pathophysiological aspects

Aortic coarctation is considered a flow-obstruction 
pathology. One of its consequences is the increased 
pressure in the left ventricular chamber, which is 
overloaded since it needs to pump against the resis-
tance caused by the obstruction of the aorta.17

genital heart disease.9 Its incidence in comparison 
with the number of births corresponds to three cases 
per 10,000 births.10 It is a common heart disease, but 
it has high mortality and morbidity rates, which are 
associated with failure to diagnose.11

Aortic coarctation can be divided into two distinct 
groups: critical aortic coarctation and asymptomatic 
aortic coarctation. In the critical coarctation, severe 
symptoms are observed over the first two months 
of life and when left untreated can lead to death. 
Whereas in the asymptomatic coarctation the main 
characteristic is the late onset of hypertension on up-
per limbs.12

Aneurysms, heart failure, heart diseases, and 
cerebrovascular accidents are complications the 
stem from the evolution of the pathology when left 
untreated, and such manifestations are direct conse-
quences of secondary hypertension.2

Aortic coarctation can be classified as simple or 
complex. The complex form is associated with the 
presence of heart anomalies. In the simple form, 
such anomalies are absent. Heart anomalies usually 
associated with aortic coarctation are: interventricu-
lar communication, bicuspid aortic valve, subvalvular 
aortic stenosis, and alterations in the mitral valve.13,14

The most usual symptoms in patients are: arterial 
hypertension in the upper limb, reduction of pulses 
in lower limbs, headache, epistaxis, claudication in 
the legs and cyanosis.4 Coarctation appears as a con-
sequence of the increase in the arterial pressure of 
the upper limbs and head.15 This increased flow can 
mean a higher risk of saccular aneurysms, increased 
frequency of headaches, and the development of 
heart diseases and heart failure16 (Figure 2).

This work aims to review the literature on the 
physiopathology of aortic coarctation and the sys-
temic implications of the condition in the life of the 
newborns and adults to contribute to the early diag-
nosis of patients, since this pathology is still underdi-
agnosed in childhood, since it is not customary to 
measure the pulse and blood pressure in the upper 
and lower limbs during a physical examination.

METHODS

This is a narrative literature review of the liter-
ature. Searches were carried out in the PubMed, 
SciELO, and Lilacs databases. During the search, we 
selected articles of narrative and systematic reviews, 
original articles, clinical trials and case reports from 

FIGURE 1. Representation of coarctation of the aorta. A) Profile 
representation of aortic narrowing. Coarctation of the aorta is evi-
denced by the black arrow. B) Representation in the frontal section 
of the heart and large vessels; the figure shows the narrowing of 
the aorta after the origin of the left subclavian artery (evidenced by 
the black arrow).
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FIGURE 2. Systemic consequences of aortic coarctation. With the 
increase in pressure (before coarctation), the most common con-
sequences are headache, sacral aneurysms, stroke, coronary heart 
disease, and systemic arterial hypertension. With the decrease in 
pressure (after coarctation), there is a decrease in renal perfusion, 
leg claudication and in the pulses of lower extremities.
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From an embryo point of view, coarctation is still 
not well understood. However, some theories sug-
gest that there is a disorderly migration of smooth 
muscle cells from the ductus arteriosus to the wall 
of the aorta artery; others suggest that there is a 
change of blood flow in the fetal circulation, with a 
decrease in the amount of blood that exits the left 
ventricle to the aorta.13

Diagnosis
In clinical practice, it is observed that many pa-

tients are undiagnosed due to the lack of a detailed 
clinical examination, since measuring the pulse of 
upper and lower limbs is not routine.4 It is estimat-
ed that approximately 60% to 80% of newborns with 
aortic coarctation are not diagnosed before hospital 
discharge. However, this is a pathology that can be 
easily recognized in clinical practice.1

The signs and symptoms vary according to the 
type of clinical manifestation. The most frequent are 
hypertension, heart murmurs, headache, epistax-
is, and fatigue in the legs.18 A general and thorough 
physical examination with the measurement of arte-
rial pressure can reveal a discrepancy in limb arterial 
blood pressures (differential SBP popliteal/brachi-
al greater than or equal to 20 mmHg). There is, in 
these cases, arterial hypertension in the upper limbs, 
which is related to the obstruction of the coarcted 
area and the activation of the renin-angiotensin sys-
tem in response to the decrease in the perfusion of 
the renal artery below the obstruction. Measuring 
peripheral pulses (femoral, popliteal, posterior tibial 
and dorsalis pedis) can reveal weak or missing puls-
es in the limbs.18 During cardiovascular auscultation, 
systolic murmurs can be noticed on the precordium 
and, in collateral circulation, heart murmurs in axil-
lary and scapular regions.19.20

Aortic coarctation presents a varied clinical spec-
trum depending on the age of the patient. It can man-
ifest as heart failure in newborns after the closure of 
the ductus arteriosus, or in asymptomatic forms in 
adolescents and adults.7.21 During the neonatal period, 
symptomatic newborns have a higher risk of mortality 
due to congestive heart failure, metabolic acidosis, and 
shock; on the other hand, asymptomatic children or 
adults develop complications at a later stage of life, es-
pecially related to systemic arterial hypertension.22.23

Clinical manifestations depend not only on the se-
verity and location of the coarctation but also on the 
existence or not of associated anomalies.4

Some complementary examinations, such as 
x-ray, electrocardiogram, transthoracic and transe-
sophageal echocardiography, angiography, comput-
ed tomography, and magnetic resonance imaging 
may assist in the diagnosis.24 Prenatal diagnosis us-
ing echocardiography has been used and proved to 
reduce mortality rates and improve survival; never-
theless, it is still challenging to establish a definitive 
diagnosis using this method.1 However, if a prenatal 
ultrasound suggests the presence of coarctation, the 
mother can be forwarded to a hospital unit that has a 
pediatric heart surgery center so that post-natal fol-
low-up can be conducted.22.25

In chest X-rays, it is possible to see notches bilat-
erally in the costal margin, resulting from the erosion 
of the ribs caused by collateral circulation. This hap-
pens because there is an increase in pressure before 
the coarcted area, so the anterior intercostal arteries 
present high pressure as well. However, the posteri-
or intercostal arteries, which stem from branches of 
the thoracic aorta, have lower pressure, so they need 
to dilate in order to accommodate the high pressure 
coming from the anterior arteries, due to the anasto-
mosis. The increase in pressure causes the arteries 
to dilate, and they eventually start to brush against 
the ribs, forming the notches. In newborns’ X-rays, 
it is possible to notice an increase in the cardiac area 
and pulmonary congestion.19,26,27

The electrocardiogram can show normal results 
or hypertrophy of the left ventricle; neonates, it can 
show a deviation of the cardiac axis to the right and 
overload of the right ventricular.16

The transthoracic echocardiography is the first 
clinical routine examination to be conducted when 
there is a suspected case of aortic coarctation since 
it is a simple exam that provides hemodynamic vari-
ables. Although it does not always offer a direct view 
of the coarcted area, it is important to rule out other 
cardiac defects, such as bicuspid aortic valve and in-
terventricular communication. During the exam, it is 
also possible to observe the turbulence of the blood 
flow from the aorta before the coarcted area and the 
pressure gradient caused by the coarctation. The 
transesophageal echocardiography, although invasive, 
can also be used in the diagnosis of this pathology.13.28

Angiography used to be the most widely used 
method for diagnosing aortic coarctation. However, 
nowadays it is more indicated for therapeutic inter-
vention or in cases which there is need of additional 
hemodynamic data.10
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A computed tomography (CT) allows the doctor 
to identify with high resolution both intracardiac 
and extracardiac structures, with the possibility of 
reconstructing the vessel anatomy in 2D and 3D. The 
examination has as a disadvantage of using ionizing 
radiation, especially in pediatric patients.19

Cardiac magnetic resonance is currently the gold 
standard test for evaluating aortic coarctation, and it 
can be used diagnosing and monitoring the patholo-
gy.29 With this imaging method it is possible to carry 
out an anatomical and functional assessment of the 
congenital cardiopathy.30 

Magnetic resonance imaging allows identifying 
a more specific location of the aortic coarctation, 
which is important for a subsequent surgical ap-
proach. Besides, it is a method that generates mul-
tiplane images, which allow for better viewing. This 
imaging technique is essential for the pre-operative 
evaluation of all patients submitted to percutaneous 
and surgical interventions.27 With it, it is possible to 
also observe other anatomical findings, such as the 
presence of collateral circulation and abnormalities 
in heart valves. The advantage of this examination 
over CT is the non-use of ionizing radiation.28

Treatment
Without intervention, the survival of patients 

with aortic coarctation is approximately 35 years, 
with a mortality rate of 75% at 46 years of age.31.32 The 
reasons that lead to death are diverse and include: 
cerebrovascular accident, congestive heart failure, 
rupture of the aorta and bacterial endocarditis.10

In 1945, the first successful surgical interven-
tion was described by Crafoord and Nylin. However, 
during these initial techniques, the recoarctation rates 
were over 50%, so these strategies were not a perma-
nent solution. Currently, there are several techniques 
for correcting heart defects, ranging from surgical in-
terventions to the use of a transcatheter.21.33 Clinical 
therapy is based on the initial control of blood pres-
sure, mainly through the use of ACE inhibitors, ARB 
(angiotensin receptor blocker) and beta-blockers.34

Systemic arterial hypertension in children and 
adults, with a difference in the differential systol-
ic arterial pressure (upper limb/lower limb) greater 
than 20 mmHg is the most widely accepted indica-
tion for intervention.20 Other criteria to perform 
the intervention are: evidence of significant aortic 
coarctation and collateral circulation in imaging ex-
aminations.13.34

There are several techniques used to repair the 
coarctation: resection of the coarcted area with ter-
mino-terminal anastomosis, dilatation with a balloon 
catheter, a flap of the subclavian artery, intravascu-
lar stents, catheterization, and aortoplasty with pros-
thetic graft are some of them.35.36

When surgical repair is used, it can be accom-
plished technically by resecting the coarcted seg-
ment, which is usually the treatment of choice in 
neonates and infants. In adults, resection with inter-
position grafting is also an option.9 In the elderly, cal-
cifications and atherosclerosis may hinder surgical 
repair.37 The success rate of the procedure is high, 
with surgical mortality rates lower than 1%.9

Balloon angioplasty can be a palliative option be-
fore the definitive correction. Its goal is to stabilize 
high-risk patients that cannot be submitted to im-
mediate surgical intervention, such as, for example, 
premature newborns.13 Moreover, it is an alternative 
when there are no stents available.38

The use of endovascular stents is currently an in-
novation in the treatment of aortic coarctation. These 
devices provide structural support to the artery and 
decrease the rates of vascular trauma in the aorta 
and aneurysms when compared to balloon angioplas-
ty. The use of stents has contributed mainly in cases 
of complex coarctation anatomy and in the elderly 
since they often present arteriosclerosis and calcifi-
cations. Currently, with technological advances, ef-
forts are being made to achieve the characteristics 
of an ideal stent, with a higher potential of dilation, 
greater flexibility, and lower profile. The four most 
used types worldwide are Palmaz “10”, Genesis XD, 
Ev3 Maxi and CP.7.10 These are currently the first op-
tion for children (weight > 25 kg) and adults. This pro-
cedure has the advantage of being less invasive.13,34,36

Some guidelines recommend that the repair is 
done as early as possible, as in early childhood, to in-
crease the life expectancy of the patient and reduce 
long-term morbidity.35.39 It is important to emphasize 
that, irrespective of the interventional technique used, 
it can result in complications in the long term, the 
main ones being hypertension, aortic aneurysm, and 
recoarctation. In 10% of patients undergoing a surgi-
cal intervention to correct aortic coarctation, hyper-
tension remains or relapses; however, the earlier the 
correction, the higher the chances of the individual 
maintaining a healthy blood pressure behavior. It is 
estimated that recoarctation can occur regardless of 
the technique used, with rates ranging from 5% to 14%, 
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but it tends to be more common in neonates.36,40,41

The ideal treatment for correcting aortic coarcta-
tion remains under debate due to the lack of long-term 
clinical and imaging data to compare the different 
techniques used for correction.7.42 Thus, it is notewor-
thy that the adequate technique should be selected by 
a multidisciplinary team, taking into consideration 
the specificities of each patient, such as age, comor-
bidities and other associated cardiac lesions.41

After choosing and performing the appropriate 
treatment, it is necessary to have a permanent fol-
low-up of the patient with the cardiology team, with 
regular examinations such as electrocardiogram, 
echocardiogram and treadmill stress tests, in order 
to monitor and assess cardiac function, as well have 
an early detection of changes, so as to intervene with 
a specific treatment. It is also always necessary to 
monitor the blood pressure since systemic hyperten-
sion is the major risk factor for the onset of other 
pathologies.38.40

CONCLUSION

Aortic coarctation is a common congenital cardi-
opathy that has high morbidity and mortality rates 
and is usually associated with failure in diagnosis. 
This pathology can be divided into two distinct 
groups: critical aortic coarctation and asymptom-
atic aortic coarctation. Aneurysms, heart failure, 
heart diseases, and cerebrovascular accidents are 
complications the stem from the evolution of the 
pathology when left untreated, and such manifesta-
tions are direct consequences of secondary hyper-
tension.14
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RESUMO 

INTRODUÇÃO: A coarctação da aorta é uma cardiopatia congênita caracterizada por um estreitamento que ocorre na artéria aorta. 
Essa constrição pode ocorrer em qualquer local ao longo de toda a sua extensão, entretanto, é mais comum entre a origem da artéria 
subclávia esquerda e o ducto arterioso. Sua incidência corresponde a três casos a cada 10.000 nascimentos, sendo, desse modo, uma 
cardiopatia comum, porém com elevada taxa de mortalidade e morbidade, as quais estão relacionadas à falha no diagnóstico precoce.

MÉTODOS: Este artigo trata-se de uma revisão bibliográfica narrativa da literatura. Na pesquisa foram selecionados artigos na litera-
tura nacional e internacional nas bases de dados PubMed, SciELO e Lilacs, utilizando-se os seguintes descritores: coarctação, aorta, 
diagnóstico, cardiopatias, anormalidades congênitas.

RESULTADOS: A fisiopatologia da coarctação da aorta e as implicações sistêmicas dessa cardiopatia na vida do recém-nascido e do 
adulto estão bem elucidadas. Entretanto, devido à falta de costume em palpar pulsos e aferir a pressão arterial nos membros superi-
ores e inferiores durante o exame físico, ainda é uma patologia pouco diagnosticada na infância. Existem diversas técnicas utilizadas 
no reparo da coarctação, cada uma com suas especificidades, porém, quando não tratada, aneurismas, insuficiência cardíaca, coro-
nariopatias e acidentes vasculares encefálicos são as principais complicações provenientes da evolução dessa patologia, o que explica 
uma baixa sobrevida desses pacientes.

CONCLUSÃO: A coarctação da aorta é, portanto, uma malformação cardíaca de importância relevante devido a sua incidência e ao seu 
potencial risco de mortalidade. Nesse sentido, o diagnóstico precoce destaca-se como peça fundamental para um melhor prognóstico 
do paciente.

PALAVRAS-CHAVE: Coartação aórtica. Cardiopatias congênitas. Diagnóstico.
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