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ABSTRACT

Pulmonary artery sling (PAS) is a rare congenital vascular
anomaly. Ninety percent of patients with PAS have respira-
tory distress and need surgical correction. Asymptomatic
adult presentation of PAS is rare. We report the case of a
56-year-old female with an asymptomatic left pulmonary
artery sling.

INTRODUCTION

Pulmonary artery sling (PAS) is a rare congenital cardio-
vascular abnormality [Yong 2013]. PSA is the abnormal origin
of the left pulmonary artery from the right pulmonary artery,
running between the trachea and esophagus, often combined
with airway stenosis and other heart malformations. There-
fore, PAS also is called the left PAS. Due to airway obstruc-
tion caused by abnormal left pulmonary artery compression,
some children with PAS may have severe and life-threatening
breathing difficulties in the neonatal and infant period. Some
children with mild or no symptoms grow into adults, but this
is rare. We report the case of an asymptomatic female with a
pulmonary artery sling.

CASE REPORT

A 56-year-old female with hypertension and type 2 diabe-
tes was referred to our radiology department for a C'T pulmo-
nary angiography (CTPA) scan, due to physical examination.
The patient grew very well with no history of cardiac fail-
ure or cyanosis or repeated respiratory difficulty and pulmo-
nary infection. There was an almost normal index in routine
physical examinations, blood routine, and biochemical tests.
Auscultation revealed no murmur in the chest. Transthoracic
echocardiography identified an aberrant origin of the left
pulmonary artery from the right pulmonary artery. CTPA
revealed an anomalous left pulmonary artery originating from
the right pulmonary artery with a posterior course between
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the trachea and esophagus (Figure 1). 3D reconstruction of
CTPA images demonstrates the LPA from the posterosupe-
rior portion of the RPA (Figure 2). Moreover, in addition to
the fact that the left pulmonary artery originated from the
right pulmonary artery, we found that the esophagus was not
compressed (Figure 3). Besides, no trachea compression was
found in 3D reconstructions from a high-resolution airway
computed tomography (Figure 4). These findings might be
the reason why this case survived asymptomatic to this day.
"This case did not have lobar dysplasia or accessory lobes, the
trachea was of normal shape, and esophagus was not com-
pressed in any way. Owing to the above condition, no surgical
procedure was considered.

Figure 1. CT pulmonary angiography (CTPA) scan demonstrates the
aberrant left pulmonary artery coursing between the trachea and
esophagus. The trachea was normal in shape and without compression.
(MPA, main pulmonary artery; LPA, left pulmonary artery; RPA, right
pulmonary artery; T, trachea)

Figure 2. 3D reconstruction of CTPA images demonstrates the LPA aris-
ing from the posterosuperior portion of the RPA. (PAS, pulmonary sling)
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Literature review of adult pulmonary artery sling

No. Author Gender Age (yr) Cause of the finding Diagnosis
1 Nazeri 2011 Male 53 Chronic cervical pain Computed tomography
2 Espinosa and Agarwal 2008 Female 49 Dyspnea at 6 months Cardiac MRI
3 Lee 1996 Female 21 Airway obstruction Computed tomography
4 Mammana 2020 Male 56 Lung cancer Computed tomography
5 Miyazaki 2015 Female 33 Dry cough and a low-grade fever Computed tomography
6 Odell 2011 Female 29 Severe dyspnea and cough Computed tomography
7 LaBelle 2010 Female 42 Increasing problems of dysphagia Computed tomography
8 Takahashi 2020 Female 44 Esophageal squamous cell cancer Enhanced computed tomography
9 Komoto 2013 Male 42 Pharyngeal discomfort Computed tomography
Female 36 Bloody sputum and wheezing Computed tomography

Figure 3. 3D reconstruction of CTPA images demonstrates the LPA
arising from the posterosuperior portion of the RPA. The trachea was
normal in shape and without compression. (PAS, pulmonary sling; T,
trachea; E, esophagus)

Pulmonary artery sling (PAS) is a rare congenital vascular
anomaly [Yong 2013]. Anomalous origin of the left pulmonary
artery from the right pulmonary artery is a rare congenital
anomaly first described on autopsy by Glaevecke and Doehle
in 1897 [Glaevecke 1897]. The term vascular sling was first
used to describe the condition by Contro et al. in 1958 to
distinguish it from a vascular ring [Contro 1958]. The left
and right pulmonary arteries of the fetus naturally arise from
either side of the lung bud and then connect with the sixth
pair of aortic arcs on either side. When the left pulmonary
artery cannot be connected with the left sixth arch, the left
pulmonary artery is abnormal. If the sixth right arch reaches
the lung bud from the caudal capillary through the midline
and forms the left pulmonary plexus's connection, then the
development of the left pulmonary artery lags behind the
trachea’s development and bronchial tree, thus forming the
vascular ring [Lee 2001]. Symptoms range from absent-to-
severe respiratory distress, with airway symptoms predomi-
nating in infants, whereas dysphagia may be the primary
complaint of older patients [Fiore 2005]. Due to the airway
obstruction caused by the left pulmonary artery’s abnormal
compression, some children with a pulmonary sling may have
severe dyspnea or even life-threatening in the neonatal period
and infancy. Therefore, early recognition and timely surgical
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Figure 4. 3D reconstructions from a high-resolution airway computed
tomography demonstrate the trachea and bronchus were normal in
shape and without compression. (T, trachea; LPB, left pulmonary bron-
chus; RPB, right pulmonary bronchus)

treatment are the keys to survival. With the improvement of
the understanding of pulmonary sling and diagnostic meth-
ods, the related reports of the pulmonary sling are gradually
increasing, but the indications of surgical treatment and the
preoperative evaluation plan still are controversial [Hong
2015]. There may be a high mortality rate associated with
PAS [Muthialu 2020]. This patient was asymptomatic because
the vascular ring didn’t cause compression of the trachea and
esophagus. Adult presentation of PAS is rare. As far as we
know, Procacci et al conducted a literature review of the adult
PAS in 1993 and found a total of 17 adult patients [Procacci
1993]. After 1993, we found 10 adult patients with PAS in
the literature. With this case reported, we had a total of 28
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cases in the literature, to the best of our knowledge (Table
1). Asymptomatic PAS typically is diagnosed incidentally in
adolescence or adulthood. In our review of 28 adult patients
with the PAS, 10 of the cases were due to the esophagus or
trachea’s compression. Most patients with PAS were identi-
fied due to other diseases or health examinations.

As an adjunct examination, ultrasound can be used to iden-
tify intracardiac malformation, but it is dependent on other
examinations to define the left pulmonary artery and its adja-
cent relationship. CT and MRI play an increasingly impor-
tant role in diagnosing congenital heart disease complicated
with tracheal abnormality as non-invasive examinations.
Although there is no ionizing radiation, MRI is not suitable
for children with severe symptoms because of its long scan-
ning time and high sedation requirements [Eichhorn 2002].
Although there is ionizing radiation in CT examination, with
the emergence of MSCT, its scanning time is short, and it
can be comparable to cardiovascular angiography and MRI
for peripheral vascular display [Lee 2007]. Besides, with cur-
rent imaging technology development, more and more chil-
dren with PAS will be found at a younger age. In the litera-
ture we reviewed, CT identified the vast majority of patients.
However, Espinosa and Agarwal believed that cross-sectional
imaging, such as MRI and CT, was superior to echocardiog-
raphy and pulmonary angiography in showing abnormalities
in the left pulmonary artery, especially in the presence of pul-
monary hypoplasia [Espinosa 2008].

Surgical treatment of pulmonary sling in children mainly
includes left pulmonary artery reconstruction, airway stenosis
correction, and intracardiac malformations treatment [Huang
2012]. With the continuous improvement of surgical tech-
niques, the overall mortality rate has been reduced. How-
ever, PAS and tracheal stenosis treatment remain challenging,
especially in the early stages after surgery. There is a higher
mortality rate for children who are not treated surgically in
time for symptomatic children. But Espinosa and Agarwal
reported one patient, who refused surgery and survived 49
years of age [Espinosa 2008]. A female patient was diagnosed
with PAS and right lung dysplasia at six months of age. The
patient developed mobility limitations at an early age. With
the growth of age, the symptoms gradually worsened, accom-
panied by dyspnea, prone to pulmonary infection, and finally,
the patient died of pneumonia.

Surgery on a pulmonary artery sling in an adult is very rare.
None of the 17 patients in Procacci et al.'s review received
surgical treatment [Procacci 1993]. However, Mammana et al
reported that an adult patient with a lung adenocarcinoma of
the right upper lobe received surgical treatment [Mammana
2020]. He considered that the patient was a malignant tumor
patient, the median sternal incision under off-pump circula-
tion was adopted. A 6 cm-long Dacron prosthesis (22 mm in
diameter) was used to bypass the common pulmonary trunk
and the left pulmonary artery’s distal portion. The opera-
tion was successful, and the patient was discharged eight days
after the operation. Another adult with PAS, who underwent
surgical treatment, was reported by LaBelle et al [LaBelle
2010]. The patient was a 42-year-old female, who underwent
surgery for severe esophageal compression. The free left
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pulmonary artery was re-implanted into the main pulmonary
artery under cardiopulmonary bypass through a median inci-
sion. The symptoms of esophageal compression significantly
improved after the operation. To our knowledge, only two
adult patients with PAS were reported to have received sur-
gical treatment with satisfactory results. Odell et al believed
that surgical correction seemed to be a safe and effective
treatment for adults with severe symptoms caused by trachea
and esophagus compression caused by PAS [Odell 2011].
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