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Vascular rings occur due to some perturbation in the normal
sequence of development and selective involution of paired
aortic arches to form a definitive left or right aortic arch.
The two most common types of vascular rings are double
aortic arch (DAA) and right aortic arch with an aberrant
left subclavian artery and a left patent ductus arteriosus or
ligamentum arteriosum (RAA-ALS) (1,2). The prevalence
of vascular rings is unknown because many patients remain
asymptomatic and are undiagnosed.

A recently published study by Evans and colleagues
reviewed the diagnosis and management of vascular rings
before and after the introduction of prenatal diagnosis (3).
In Southern Nevada from 1990 to 2015, they diagnosed 75
patients with an isolated vascular ring and 17 patients with
a vascular ring in addition to significant congenital heart
disease. Of the 75 patients with an isolated vascular ring,
58 patients (77%) had RAA-ALS, 15 patients (20%) had
DAA, and 2 patients (3%) had a pulmonary artery sling.
Pulmonary artery sling, which is the anomalous origin of
the left pulmonary artery from the right pulmonary artery,
is technically not a true vascular ring since it does not
encase both the trachea and the esophagus.

As indicated in the study, after the three-vessel fetal
echocardiography view was introduced in 2004, the rate
of prenatal detection increased significantly from 0%
before 2006, to 55% in 2010, and then up to 70% prenatal
detection of diagnosed vascular rings since 2013 (3).
Compared to postnatal transthoracic echocardiography,
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vascular rings are theoretically easier to recognize by
fetal echocardiography because the ductus arteriosus is
patent, and the paucity of air in the fetal lungs allows for
a better visualization of thoracic structures. However,
it can be challenging to determine some details by fetal
echocardiography, such as which side of a DAA will be the
dominant side. Prenatal diagnosis also differs from postnatal
diagnosis in the fact that the fetus is typically asymptomatic
and the findings may be incidental. This highlights an
interesting possibility that the distribution of vascular
ring types in fetuses may be different than our previous
understanding of vascular ring types, which was historically
based on symptomatic patients referred for surgical repair.
Vascular rings due to DAA frequently become
symptomatic because the ring around the trachea and
esophagus is often tight. Therefore, it is understandable
why published series of surgical patients described DAA as
the most common type of vascular ring (4-6). In contrast,
vascular rings due to RAA-ALS can be asymptomatic or
only have mild symptoms because the ring is relatively
loose. Interestingly, of the 75 patients in Evans’ study with
an isolated vascular ring, 23 patients were still asymptomatic
at the time of the publication and all 23 had RAA-ALS (3).
More recent articles that focus on prenatal diagnosis
support the notion that RAA-ALS may be more prevalent
than DAA in fetuses and asymptomatic patients, who
previously would never have been diagnosed (7). A study by
Galindo et al., analyzed 18 patients with a prenatal diagnosis
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of vascular ring, 15 of which had RAA-ALS and 3 of which
had DAA (8). There were 16 live births and 15 of those
patients remained completely asymptomatic, with a mean
postnatal follow-up time of 31 months. One patient had
mild symptoms but did not require surgical repair.

Another study by Razon er al., followed 58 patients
with a fetal diagnosis of right aortic arch (with or without
a vascular ring) and normal or near-normal intracardiac
anatomy (9). Their postnatal cohort consisted of 23 patients
with RAA-ALS and 8 patients with DAA. With a mean
postnatal follow-up time of 49 months, only 11 patients
developed symptoms. Of these 11 symptomatic patients,
8 had DAA, 2 had RAA-ALS, and 1 had right aortic arch with
mirror-image branching with a left ligamentum arteriosum
arising directly from the descending thoracic aorta
(retroesophageal ligamentum). Ten of these 11 symptomatic
patients underwent surgical repair and 1 patient with RAA-
ALS did not require surgery because their symptoms
resolved. This study demonstrates that although RAA-ALS
may be more prevalent among fetuses, patients with DAA
still tend to develop symptoms more often.

Evans and colleagues reported that of the 52 patients
with an isolated vascular ring who underwent surgical
repair, 9 patients had surgery in the 15-year period from
1990 to 2005 and 43 patients had surgery in the 10-year
period from 2006 to 2015 (3). During the earlier surgical
era, 6 of the 9 patients (67%) had DAA, while 9 of the
43 patients (21%) during the later surgical era had DAA.
Based on these results, the authors concluded that the
percentage of patients with RAA-ALS has increased in
Southern Nevada over the past 25 years. The authors also
concluded that the rate of prenatal diagnosis has increased
and that patient age at surgical repair of an isolated
vascular ring has decreased. However, it is unlikely that
the actual incidence of RAA-ALS compared to DAA has
changed, but rather that the onset of prenatal diagnosis
has influenced clinical practice patterns regarding referral
for surgery.

Clinicians taking care of patients with a prenatal
diagnosis of a vascular ring may inherently have a higher
index of suspicion that new respiratory symptoms (i.e.,
wheezing, cough, stridor) or gastrointestinal symptoms
(i.e., dysphagia, vomiting) are related to the vascular ring,
instead of more common pediatric diagnoses such as asthma
or reflux. Prenatal diagnosis is beneficial for patients who
truly become symptomatic from their vascular ring, in order
to ensure a timely surgical repair. However, we must also
consider that as we increase the rate of prenatal detection
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and identify potentially asymptomatic patients with vascular
rings, we may be reacting sooner and operating on less
symptomatic patients.

This is especially true given the natural history of
vascular rings. A study of 11 unoperated patients with
vascular rings and mild symptoms at the time of diagnosis,
reported that 9 patients were entirely free of their
symptoms by 1-2 years after the diagnosis (10). Only 2 of
the 11 patients had persistent symptoms, with a median
follow-up time of 7 years. This study was the basis for the
historically conservative stance on surgery in patients with
no symptoms or only mild symptoms, because they may
outgrow their symptoms in early childhood. A more recent
case series of asymptomatic patients also recommends
watchful waiting with clinical observation of asymptomatic
vascular rings (11).

When the decision is made to refer a patient with
significant or persistent symptoms for surgical repair of a
vascular ring, preoperative imaging with either magnetic
resonance imaging (MRI) or computed tomography (CT) is
essential to provide an accurate and complete diagnosis (12).
For example, identifying the dominant side of a DAA
or evaluating for distal arch obstruction can change the
surgical approach of a lateral thoracotomy.

In conclusion, the incidence of RAA-ALS compared
to DAA is unlikely to have changed, but RAA-ALS may
be more prevalent in asymptomatic patients than was
previously known. The introduction of prenatal diagnosis
for vascular rings has influenced clinical practice because
we can identify patients who remain asymptomatic or
only have mild transient symptoms. This is beneficial for
some patients who truly become symptomatic and results
in a timely surgical repair. However, a fetal diagnosis of
vascular ring should not be the only indication for surgery.
Although cardiothoracic surgery has become much safer in
the current era, it is still not entirely risk-free, and lateral
thoracotomy can sometimes result in scoliosis. Therefore,
the clinician should carefully weigh the risks and benefits of
operating on patients with asymptomatic vascular rings.
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