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ABSTRACT

Aortic coarctation is a congenital malformation diagnosed at birth through the systematic
palpation of the femoral pulses. Several mild forms may go unnoticed and only manifest in
adulthood. It involves a narrowing of the aorta beyond the left subclavian artery, and it is most

often seen in individuals with hypertension.

INTRODUCTION

Aortic coarctation is a relatively common malformation, accounting for 6 to 8% of congenital
heart defects, and it ranks fifth among the most common congenital heart malformations, with
an estimated incidence of 1 in 2,900 live births. Some rare cases of aortic coarctation are only
diagnosed in adulthood, often following secondary hypertension, with weak or even
imperceptible femoral pulses. Cardiac Doppler ultrasound and angiography are the two
essential examinations for establishing the diagnosis. The usual treatment for aortic

coarctation is surgical.
KEYWORDS: Arterial hypertension- Aortic coarctation.

CLINICAL CASE
This is a young patient, 25 years old, with no cardiovascular risk factors and no significant
medical history, who presents to the emergency department with the onset of severe helmet-

like headaches over the past few days, worsening with the occurrence of vomiting.

Upon admission, the clinical examination reveals a patient who is breathing normally and has
a hypertensive peak in both limbs, measuring 270/210 mmHg on the left and 255/200 mmHg

on the right. The cardiovascular examination shows a rough, harsh 4/6 systolic murmur at the
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aortic area, radiating to the neck vessels, associated with absent femoral pulses on both sides.
An electrocardiogram shows sinus rhythm with a heart rate of 70 bpm, without secondary
repolarization disturbances, and with left ventricular hypertrophy (Sokolow index of 39 mm).
A transthoracic echocardiogram shows moderate hypertrophy of the left ventricular walls,
with no global or segmental kinetic disturbances and preserved left ventricular function,

without signs of dilation of the ascending aorta.

The neurological examination is unremarkable, and an emergency cerebral angiography
shows signs of hypertensive encephalopathy without ischemic or hemorrhagic signs.
Immediate management was initiated with the administration of Loxen via a self-pulsing
syringe to control and lower blood pressure. A thoracic angiography was then performed,
revealing a coarctation of the aorta located 39 mm from the origin of the left subclavian

artery.

The patient underwent emergency surgery, with the placement of a stent at the site of the
coarctation, resulting in a straightforward postoperative course without complications. A
follow-up cardiac consultation at 3 months and then at 6 months showed well-controlled and
stable blood pressure at 120/80 mmHg with 5 mg of amlodipine, and a follow-up angiography

at one year shows the stent in place.

DISCUSSION

Aortic coarctation is a common congenital heart disease, often associated with other cardiac
and vascular malformations. It was first recognized by Johann Friedrich Meckel in an 18-
year-old woman at the Royal Academy of Sciences in Berlin, with a second case presented in
1971 by Mr. Paris, who described the autopsy of a 50-year-old woman whose thoracic arteries
were thicker and more tortuous than normal. Morgagni's study in 1760 demonstrated a poor
clinical prognosis, with a mean age of death at 34 years and a mortality rate of 75% at a

median age of 46 years, according to well-documented autopsy studies.

In infants, clinical symptoms begin to manifest about a week after birth, characterized by poor
feeding, growth retardation, and dyspnea. A notable physical examination finding is the
absence or delay of the femoral pulse. Cardiac auscultation may reveal signs related to the
persistence of the ductus arteriosus with a right-to-left shunt at the descending thoracic aorta,

which can present with cyanosis, aortic stenosis, or ventricular septal defect. This highlights
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the importance of prenatal diagnosis despite a high number of false positives, as well as

postnatal diagnosis through non-invasive imaging methods, primarily echocardiography.

In children and young adults, symptoms manifest as headaches and epistaxis, with clinical
examination revealing systemic hypertension associated with a typical aortic coarctation
murmur in the left infraclavicular fossa, radiating backward toward the left scapula.
Coarctation typically results in localized narrowing, most often at the aortic isthmus. Other,
much rarer locations have been described, such as coarctation of the descending thoracic

aorta, which accounts for 0.5 to 2% of all coarctations, and that of the abdominal aorta.

The ECG may show abnormalities consistent with left ventricular hypertrophy, as seen in our
case. Transthoracic echocardiography is a valuable examination for diagnosis, confirming
ventricular wall hypertrophy and analyzing the suprasternal view to visualize the aortic arch
and the proximal descending aorta. Color Doppler imaging in the suprasternal view can
highlight flow turbulence at the site of narrowing, while continuous Doppler can calculate the
pressure gradient across it. Transthoracic echocardiography also helps clarify left ventricular
function and associated lesions (such as aortic bicuspid valve, supravalvular stenosis,

ventricular septal defect, subaortic stenosis, etc.).

However, it should be complemented by angiography or MR angiography, which provide
greater sensitivity for morphological evaluation and better define the relationship of the
stenosis with surrounding structures. These latter examinations are the preferred methods in

adults.

The treatment of aortic coarctation involves dilating or removing the narrowed segment. Two
therapeutic options are available: surgical intervention requiring the removal of the
coarctation segment and direct anastomosis of the normal aorta, or interventional
catheterization using balloon angioplasty and stenting (covered and uncovered). The choice
between surgery and angioplasty requires a multidisciplinary discussion among congenital

cardiologists, interventional cardiologists, and cardiac surgeons.

CONCLUSION

Aortic coarctation should be screened for at an early age, even in the neonatal period, through
systematic palpation of the femoral pulses and should be operated on early in the first months
of life. In young individuals, it should be considered in the presence of any hypertension
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associated with diminished femoral pulses. The contribution of cardiac echodoppler,
angiography, or MR angiography has revolutionized and simplified the choice of
management, whether by surgery or interventional catheterization, in order to minimize late

complications.

Figure 1: Angiography showing an Figure 2: 3D reconstruction of the
isthmic aortic coarctation [1]. isthmic aortic coarctation [1].
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Figure 3: Surgical repair of an aortic coarctation [16, 17]

A - End-to-end anastomosis with resection of the coarctation segment followed by direct suture
anastomosis of the cut ends with associated patent ductus arteriosus.

B - End-to-end anastomosis of a coarctation without associated patent ductus arteriosus.

C - End-to-end anastomosis of a coarctation with associated aneurysm.

Copyright@ Youssef et al | Page 203




International Journal Research Publication Analysis Volume 01, Issue 03

Compliance with ethical standards
Disclosure of conflict of interest
No conflict of interest to be disclosed.

Author contribution

e MB: Study concept, Data collection, Data analysis, writing the paper.
e RL: Study concept, Data collection, Data analysis.

e RF: Study concept, Data analysis, writing the paper.

e NM: Supervision and data validation

e |A: Supervision and data validation

e AB: Supervision and data validation

e All authors reviewed the final manuscript.

Funding Sources

There are no funding sources to declare.

Statement of informed consent

The authors confirm that written consent for the submission and publication of this case,
including images, has been obtained from the patients in line with the Committee on
Publication Ethics (COPE) guidance.

Availability of Data and Materials
Data sharing is not applicable to this article as no datasets were generated or analyzed during

the current study.

Consent for publication

Written informed consent was obtained from the patients for publication of this cases report.

Provenance and peer review

Not commissioned, externally peer-reviewed.

REFERENCES

1. D. Sidi, I. Cohen, C. Paillole, J.-F. Piechaud, E. Pedroni, L. Auriacombe, J. Kachaner.
coarctation aortique. Journal de pediatrie et de puertculture n°® 5- 1990 258-266.

2. Denise van der Linde, Elisabeth E. M. Konings, Maarten A. Slager, Maarten Witsenburg,
Willem A. Helbing, Johanna J. M. Takkenberg, Jolien W. Roos- Hesselink, Birth

Copyright@ Youssef et al | Page 204



International Journal Research Publication Analysis Volume 01, Issue 03

10.

11.

12.

13.

14.

Prevalence of Congenital Heart Disease Worldwide. Journal of the American College of
Cardiology JACC Vol. 58, No. 21, 2011 15, 2011:2241-7

Grech V. Diagnostic and surgical trends, and epidemiology of coarctation of the aorta in
a populationbased study. Int J Cardiol 1999 ;68 (2):197-202

Wernovsky, G., & Anderson, R. (2019). Anderson’s pediatric cardiology (4th ed.)

Malek R, Puckett Y. Catheter Management Of Coarctation. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2021 [cité 3 janv 2022].

Agarwala BN, Bacha E, Cao Q, Hijazi MZ. Clinical manifestations and diagnosis of
coarctation of the aorta. Post TW, ed. UpToDate. Waltham, MA: UpToDate Inc.
https://www.uptodate.com

Connolly JE, Wilson SE, Lawrence PL, Fujitani RM. Middle aortic syndrome: distal
thoracic and abdominal coarctation, a disorder with multiple etiologies. J Am Coll Surg
2002;194:774-81.

M. Semmar, I. Elkacemi, S. Bouklata. Coarctation de I'aorte abdominale avec sténose des
artéres rénales. Feuillet de radiologie. 2013;53:246-247.

Castier Y, Palombi T, Lacombe M, Leseche G. Coarctation de I’aorte abdominale. Sang
Thrombose Vaisseaux. Washington, USA: John Libbey Eurotext; 1995. p. 10-4.

Yetman AT, Starr L, Sanmann J, Wilde M, Murray M, Cramer JW. Clinical and
Echocardiographic Prevalence and Detection of Congenital and Acquired Cardiac
Abnormalities in Girls and Women with the Turner Syndrome. Am J Cardiol. 15 juill
2018;122(2):327-30.

Youssef Touma, Anthony N’Guyenl, Nadia N’Guyen, Patrick Assayag, Matthias Kirsch.
Traitement de la coarctation native de 1’aorte de I’adulte. Presse Med. 2013; 42: 1196-
1202

Warnes Williams RG, Bashore TM, Child JS, Connolly HM, Dearani JA et al.
ACC/AHA 2008 Guidelines for Adults with CHD. JACC Vol. 52, No. 23, 2008.
Sigal-Cinqualbre, V. Lambert, A. Ronhean, J.-F. Paul. Place du scanner multicoupes
(SMC) et de 'IRM dans la stratégie diagnostique des cardiopathies congénitales.
Archives de pédiatrie 18 (2011) 617-627

Helmut Baumgartner, Philipp Bonhoeffer, Natasja M.S. De Groot, Fokko de Haan, John
Erik Deanfield, Nazzareno Galie, Michael A. Gatzoulis, Christa Gohlke-Baerwolf,
Harald Kaemmerer. ESC Guidelines for the management of grown-up congenital heart
disease (new version 2010) European Heart Journal (2010) 31, 2915-2957.

Copyright@ Youssef et al | Page 205


https://www.uptodate.com/

International Journal Research Publication Analysis Volume 01, Issue 03

15. Franccois Godart. Intravascular stenting for the treatment of coarctation of the aorta in
adolescent and adult patients. Archives of Cardiovascular Disease (2011) 104, 627—635.

16. Crafoord C. Coarctation congénitale de l'aorte et son traitement chirurgical. J Thorac
Surg. 1945; 14: 347-361.

17. Gross RE, Hufnagel CA. Coarctation de I'aorte: études expérimentales sur sa correction
chirurgicale. N Engl J Med. 1945; 233: 287-293.

Copyright@ Youssef et al | Page 206



