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Abstract

Double aortic arch (DAA) is a form of vascular ring found in approximately 1 in 2000—4000 pregnancies on fetal
echocardiography. In some cases of DAA, respiratory compromise occurs during infancy due to compression of the
trachea, which is completely encircled by the right aortic arch (RAA) and left aortic arch (LAA). RAA and left arterial
duct were initially seen on screening fetal echocardiography in a 36-year-old Japanese woman at gestational week
(GW) 23. The fetus was later found to have DAA by detailed echocardiography at GW 26. The female neonate born
at GW 38 weighing 2894 g with 1- and 5-minute Apgar scores of 8 and 9, respectively, developed tachypnea,
stridor, and wheezing soon after birth, and underwent successful surgical correction 10 hours after birth. Thus,
prenatal diagnosis of DAA aided in early recovery in this case.
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Introduction

Left and right aortic arch refers to the position of the aortic arch in
relation to the trachea. Normal embryological development of the arch
is from the primitive pharyngeal arch system. The normal left aortic
arch (LAA), descending on the left side of the trachea, is formed from
the left fourth arch and the left dorsal aorta with regression of a
segment of the embryological right aortic arch (RAA) [1].

Double aortic arch (DAA) is a form of vascular ring in which the
trachea and esophagus are completely encircled by the RAA and LAA.
This condition causes compression of the trachea and esophagus,
leading to various symptoms, including respiratory obstruction,
dysphagia, chronic wheezing, vomiting, and aspiration [2,3]. A late
diagnosis is common, and this may aggravate tracheal damage due to
persistent compression [4]. DAA is found in approximately 1 in 2000-
4000 pregnancies on fetal echocardiography [1,5] and in 1.5% of
abnormal fetal echocardiography examinations [6]. To our knowledge,
there have been only a few reports on prenatal diagnosis of DAA
[1,5-8]. We recently encountered a case of DAA that was diagnosed
prenatally.

Case Report

The Hokkaido University Hospital Institutional Review Board
approved this study and the patient provided signed informed consent.

A 36-year-old Japanese woman underwent screening
echocardiography of spatiotemporal image correlation (STIC) [9,10]
including both grayscale and color Doppler studies at gestational week
(GW) 23. The images revealed RAA and left arterial duct, but not LAA
(Figure 1). Subsequent repeat echocardiographic examinations at GW
26, 29, 32, and 38 consistently suggested the presence of DAA with the

trachea encircled by the RAA and LAA (Figure 2) and normal
intracardiac anatomy. A female neonate was born by repeat cesarean
section, weighing 2894 g with 1- and 5-minute Apgar scores of 8 and 9,
respectively. Within 10 minutes after birth, she exhibited respiratory
difficulty, including tachypnea, persistent stridor, and wheezing, and
required inhaled oxygen with continuous positive airway pressure.
Postnatal computed tomography (CT) angiography of the thorax
confirmed the diagnosis of DAA with mild narrowing of the mid-
trachea in this patient (Figure 3). Surgical treatment, including
division of the LAA and left arterial duct approached via the side of the
arterial duct, was performed 10 hours after birth. The postoperative
course was uneventful, and the infant left hospital at age 15 days. The
infant was free from any symptoms when last seen at 1 month old.

Figure 1: Screening echocardiography at GW 23 with
spatiotemporal image correlation (STIC) system. The images show
the presence of right aortic arch (RAA) in three-vessel tracheal
view. a) The transverse aorta lies to the right of the trachea (T). Left
arterial duct (AD) runs posteriorly and is continuous with the
pulmonary artery (PA). The superior vena cava (SVC) lies to the
right of the aortic arch. b) The RAA and AD traverse posteriorly
forming a classic “U” shape. No left aortic arch is detected. aAo,
ascending aorta; dAo, descending aorta; Sp, spine.
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Discussion

An early surgical intervention based on prenatal diagnosis of DAA
helped this patient to recovery early from respiratory difficulties due to
compression of the trachea by the DAA. As seen in this patient, DAA
is likely to present as an isolated RAA initially on prenatal
echocardiography [5,6]. RAA alone was initially found in two of three
[5] and one of two cases with DAA [6] reported previously.

Respiratory symptoms can develop in infants with either an isolated
RAA or DAA [11]. However, respiratory symptoms develop in most
patients with prenatal diagnosis of DAA 1 and are more severe in
infants with DAA than in those with an isolated RAA [11]. Symptoms
of DAA mimic “asthma-like” respiratory symptoms during infancy
and the diagnosis of DAA is often delayed in infants without prenatal
suspicion or diagnosis of DAA [4]. More than 70% of patients with
delayed surgical repair suffer from long-lasting respiratory problems
associated with compression-induced maldevelopment of the trachea
[12]. The surgical approach for DAA is effective, postoperative
complications are infrequent, and outcomes are excellent after repair
of DAA with low mortality rates [12,13] as seen in this patient.
Therefore, prenatal diagnosis or suspicion of DAA may be clinically
important.

Figure 2: Echocardiography at GW 29 performed by a pediatric
cardiologist. a) The image shows the features of a double aortic arch
with the right aortic arch (RAA) and left aortic arch (LAA)
encircling the trachea (T) in three-vessel tracheal view. b) The two
aortic arches, main pulmonary artery (PA), and arterial duct (AD)
together form a vascular complex with a figure “9”configuration
around the trachea (T). aAo, ascending aorta; dAo, descending
aorta; P, posterior; A, anterior; L, left; R, right.

DAA is found in approximately 7.0% of cases with RAA (6.1%
[6/98] Miranda et al. [1] and 7.7% [4/52] Razon et al. [5]). Further
examination for detection of LAA is recommended in cases with RAA
[6, 7]. A figure “9” formed by the two aortic arches, main pulmonary
arterial trunk, and arterial duct around the trachea may be seen on
fetal upper mediastinum transverse planes in cases with DAA [14], as
seen in the present case. In addition, chromosomal analysis is
recommended in cases with RAA because 15% of affected infants have
chromosomal aberrations, half of which involve 22q11.2 microdeletion

[1].

STIC is a technology that allows automatic storage of volume data
sets of fetal hearts in a four-dimensional (4D) cineloop sequence, thus
reducing the operator skill factor required and allowing other
observers to review the data offline [9,10]. The advantages of STIC,
such as slow-motion imaging and the capability of analyzing the fetal
heart without fetal movements, allowed us to better assess the anomaly
in this case. The aortic arch and trachea were imaged in transverse

view of the fetal upper thorax (three-vessel and tracheal view) on
prenatal echocardiography. As RAA is usually a large main aortic arch
and LAA is relatively small in 70% of cases with DAA [15] and as the
transverse aorta lies to the right of the trachea, the RAA can be readily
identified in a transverse view of the fetal upper thorax.

Figure 3: Postnatal CT angiography performed 7 hours after birth.
The large right aortic arch (R) and small left aortic arch (L) encircle
the trachea (T) forming a vascular ring. Mild narrowing of the mid-
trachea (T) is also demonstrated. LV, left ventricle; RV, right
ventricle; aAo, ascending aorta; dAo, descending aorta; PA,
pulmonary artery.

A patient with prenatal diagnosis of DAA was presented. The
patient exhibited respiratory problems soon after birth, but prompt
surgical decompression of the trachea contributed to early resolution
of these problems derived from DAA. Our experience emphasized that
RAA is a key finding leading to prenatal diagnosis of DAA.
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