Case Report

Balanced Double Aortic Arch Causing
Acute Tracheal Compression

Lina Belkouchi, MMed'

Global Pediatric Health

Volume 8: |-3

© The Author(s) 2021

Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/2333794X211039649
journals.sagepub.com/home/gph

®SAGE

, Mustapha Outznit, MMed', Yahya El Harras, MMed',

Nazik Allali, MD!, Latifa Chat, MD', and Siham El Haddad, MD'

Received July 8, 2021. Accepted for publication July 25, 2021.

Introduction

The double aortic arch is a rare congenital cardiovascu-
lar anomaly, usually diagnosed within toddlers in the
first 6months of life, due to an external obstruction of
the trachea and/or esophagus by a vascular ring formed
due to persistence of 2 aortic arches.

Imaging is the examination of choice to confirm the
diagnosis.

We report the case of a 2 years old infant admitted for
acute stridor to which a bronchoscopy performed showed
an external obstruction of the trachea suggesting a dou-
ble aortic arch, confirmed by a chest CT angiography as
a complete balanced double aortic arch.

Case Report

A 2years old toddler with no medical history records was
admitted for acute stridor, to which a chest radiograph
performed was normal, and a bronchoscopy was required
to look for tracheal obstruction, except it showed no air-
ways anomaly but an external obstruction of the trachea.
A chest CT angiography performed, revealed the pres-
ence of a balanced double aortic arch forming a vascular
ring encircling the trachea causing its compression with
a reduced lumen (4mm). The left arch and right arch
have almost equal diameters (right arch=18.9 mm, and
left arch=19.5mm) and from each arch arises a common
carotid artery and subclavian artery, forming a “four ves-
sel” sign (Figure 1).

No other anomaly was noted and the diagnosis of a
balanced double aortic was retained.

Discussion

The double aortic arch (DAA) is an uncommon congeni-
tal anomaly caused by the persistence of a right aortic
arch forming with the left aortic arch a complete

vascular ring around the trachea and esophagus causing
its compression.!

It was first described by Wolman in 1939,% and repre-
sents 46% to 76% of complete vascular rings, and 0.8%
to 2% of all congenital cardiovascular malformations. '

In organogenesis, 6 pairs of aortic arches develop at
different stages: the first 2 arches regress forming the
maxillary, hyoid, and stapedial arteries. The third pair
forms the common carotid artery and part of the internal
carotid artery.

The fourth pair of arches forms the right and left aor-
tic arches, normally by the fifth gestation week, the right
arch regresses whereas the left will persist forming the
aorta.

In case of failure of involution of the right arch, and
persistence of the left arch a double aortic arch is formed
creating a vascular ring around the trachea and esopha-
gus, and joining together to the descending aorta.'>#

Usually in vascular rings, 1 arch is patent while the
other is either focally of diffusely narrowed or atretic,
and depending of the patency of the arches, 3 types are
described:**

e Right sided dominant DAA: (55%-70%) the right
arch is large and posterior and the left one is thin-
ner and anterior.

e Left sided dominant DAA: (20%-35%) the left
arch is large whereas the right arch is small or
atretic.
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Figure |. Chest CT angiography of a 2years old toddler, in axial (A) and coronal (B-D) reconstructions, showing a balanced
double aortic arch with a right arch (RA) and left arch (LA) having an equal diameter forming a vascular ring around the
trachea (A) joining together to the descending aorta (B). From each arch arises a common carotid artery (yellow arrow) and a
subclavian artery (yellow arrow) forming a “four vessels” sign (C and D).

e Balanced DAA: represents 2 arches with an equal
diameter and they are extremely rare with only a
5% to 10% incidence of all DAA.

The most common form is the presence of a large right
aortic arch, a left sided descending aorta and a left sided
ligamentum arteriosum.

The descending aorta stands usually at the opposite
of the dominant arch.

From each arch arises a common carotid and subcla-
vian artery leading to a symmetric appearance of the
supra-aortic trunks seen in a transverse section imaging
as a “Four vessel, four artery” sign.>

Clinical symptoms of DAA are usually seen within
the first 6 months of life, and are mostly represented by

respiratory symptoms such as stridor due to an external
obstruction of the trachea.?

Other symptoms include: recurrent respiratory infec-
tions, wheezing, and coughing, sometimes symptoms
may be falsely taken for asthma.

Bronchoscopy may lead to diagnosis, showing an
external compression of the trachea.

Imaging is the examination of choice to confirm
diagnosis. Its modalities include:?

Trans-Thoracic echocardiography, Cardiac MRI
(Magnetic Resonance Imaging), and CT (Computed
Tomography) angiography.

e Trans-thoracic echocardiography is considered as
the first line examination in pediatric patients, to
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lead diagnosis and analysis of other cardiac
anomalies.

e (CT-scan is the examination of choice for diagno-
sis, it allows a rapid high special resolution imag-
ing of the vascular anomaly with a precise
evaluation of the anatomy of the double aortic
arch precising its dimensions, position of each
arch, the patency of each arch, the relationship of
the vascular ring with the trachea and esophagus,
their degree of compression, and evaluation of
associated anatomical variants of the supra-aortic
trunk.* However, radiation exposure of the infants
is a disadvantage of computed tomography.

e Cardiac MRI is an alternative examination allow-
ing a detailed study with less radiation exposure;
however, it requires sedation due to the longer
acquisition time.

Treatment of DAA is surgical; it is especially indicated
for symptomatic patients to relieve compression of the
trachea or esophagus, but can also be included for a
patient’s surgery to associated cardio-vascular anoma-
lies. Surgical procedure requires division of the lesser
arch. Post-operative prognosis is usually good.®’

Conclusion

In cases of infants presenting recurrent pulmonary infec-
tions, wheezing, or stridor, a respiratory cause is usually
suspected, however, an external cause of compression of
the respiratory tract such as a DAA, shouldn’t be
neglected even if uncommon.

Imaging resides as the examination of choice to con-
firm diagnosis, especially through a chest CT angiogra-
phy or cardiac MRI.
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