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ABSTRACT

Pulmonary artery sling (PAS) is a rare congenital cardio-
vascular abnormality. In typical PAS patients, the left pul-
monary artery (LPA) arises from the right pulmonary artery
and passes between the trachea and esophagus, which pos-
sibly causes tracheal stenosis and some respiratory symptoms.
PAS typically associates with other cardiovascular anomalies,
which may cause difficulties to the treatment of patients. This
report described a rare case of a two-month-old boy with
PAS, VSD, and tracheal stenosis simultaneously and under-
went procedures without tracheoplasty.

INTRODUCTION

Pulmonary artery sling (PAS) is a rare congenital car-
diovascular anomaly, in which the left pulmonary artery
(LPA) typically arises from the posterior part right pul-
monary artery (RPA) instead of pulmonary trunk, and
the abnormal LPA passes leftward between the esopha-
gus and trachea [Potts 1954]. PAS patients have a higher
incidence rate of congenital tracheal stenosis (CTS) than
patients with other cardiovascular anomalies [Speggiorin
2012; Chao 2016], and PAS patients with long-segment
tracheal stenosis remained challenging, despite improved
outcomes for PAS repair with left pulmonary artery reim-
plantation [Oshima 2008]. Two reasons possibly lead to
this condition. The ligamentum arteriosum of PAS usually
arises from the pulmonary trunk to the undersurface of
the aortic arch and forms a vascular ring that surrounds
the trachea together with the abnormal LPA [Lee 2021].
The exogenous trachea pressure caused by the vascular
ring leads to some respiratory symptoms [Hong 2015].
Another reason may be the presence of complete cartilage
ring, which is found in nearly 65% PAS patients [Hraska
2009]. Complete rings are O-shaped, compared with
C-shaped normal cartilage rings and more easily cause dif-
fuse tracheal stenosis. For patients with PAS in addition
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to severe tracheal stenosis, operation includes LPA reim-
plantation and tracheoplasty [Fiore 2005], which can both
correct cardiovascular deformity and solve the stenosis of
trachea. However, recent conservative treatment of tra-
cheal stenosis is reported valid [Lueck 2020].

PAS is associated with other cardiovascular abnor-
malities [Fiore 2005] like patent ductus arteriosus (PDA),
atrial septal defect (ASD), ventricular septal defect (VSD),
and double aortic arch (DAA). Combining with other
anomalies may lead to special change of hemodynamics,
which has vital influence to clinical manifestation and sur-
gical decision of PAS patients. To our knowledge, few case
reports described patients with PAS in addition to a large
VSD who underwent LPA reimplantation without tra-
cheoplasty [Matsumoto 2019]. This case report describes
possible thoughts and methods of treatment for these
kinds of patients.
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Figure 1. Axial view of computed tomography demonstrated the steno-
sis of trachea by specific value.
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Figure 2. Chest computed tomography showed a typical imaging fea-
ture of pulmonary artery sling including pulmonary artery sling with an

abnormal origin crossed between the esophagus and the main trachea
and a small inner diameter of left pulmonary artery (arrow). (LPA, left
pulmonary artery; RPA, right pulmonary artery)

CASE REPORT

A two-month-old boy was found to have a heart murmur
in the child care clinic. In order to accept further diagnosis
and treatment, the child was referred to our hospital. The
child was known to have inspiratory dyspnea and a little poor
feeding for a week. Physical examination revealed a normal
growth level, while retraction signs of three fossae was found.
On further investigation, electronic bronchoscope demon-
strated an obvious stenosis in both the left and right main
bronchus, in which distal bronchi cannot be seen by the
bronchoscopy with external diameter of 3.1mm. Axial view
of computed tomography (CT) demonstrated the stenosis
more clearly and correct the result of electronic broncho-
scope (Figure 1). The dominating stenosis was found in th
main trachea with the 1.324mm inner diameter, which was
identified as left main bronchus by bronchoscopy. In fact,
neither left nor right main bronchus showed a significant
stenosis, the narrow right main bronchus identified by bron-
choscopy actually was an abnormal bronchus with a blind end
that originated from the main trachea, which is named “tra-
cheal bronchus” in many studies. Chest CT showed a typi-
cal imaging feature of PAS including LPA with an abnormal
origin crossed between the esophagus and the main trachea
and a small inner diameter of LPA (Figure 2). A large defect
(perimembranous VSD, lcm) at ventricular level was found
on CT image, which was considered the reason for the heart
murmur. CT three-dimensional reconstruction also demon-
strated that LPA abnormally originated from RPA (Figure 3).

Given the clinical features and radiological findings, a one-
stage operation was carried out, including VSD closure and
LPA reimplantation. Most surgeons thought the dyspnea and
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Figure 3. Computed tomography three-dimensional reconstruction
demonstrated left pulmonary artery abnormally originated from right
pulmonary artery.

high pulmonary artery pressure were aggravated by the large
VSD, when the defect was closed, the clinical syndrome may
relieve significantly. It means the stenosis of trachea could be
temporary functional stenosis caused by VSD. Tracheoplasty
was not used on the patient after deep discussion by surgeons.
Postoperatively, the transesophageal echocardiography
showed no residual shunting at the ventricular level. The boy
was stable during the immediate postoperative period with no
dyspnea, and he recovered uneventfully and was discharged
from the hospital.

VSD is the most common cardiovascular anomaly in new-
borns. Patients with isolated VSD usually have a left to right
shunt at the ventricular level of the heart, which can lead to
an increase of blood volume in the right ventricular outflow
tract and pulmonary artery. Because of high pulmonary resis-
tance at birth, the left to right shunt is not obvious, and some-
times no symptoms can be seen. The pulmonary resistance
decreases in the next few weeks, thus symptoms associated
with heart failure and respiratory dysfunction appear. This
explains why inspiratory dyspnea was found when the child
was nearly two months old, rather than at birth.

Management of pulmonary artery sling with tracheal ste-
nosis exists with controversy. While reimplantation of LPA has
been considered a safe and efficient method to correct abnor-
mal LPA, the problem is whether those patients must undergo
tracheoplasty. Sometimes, surgeons are concerned about tra-
cheal restenosis caused by post-tracheoplasty anastomotic
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scar hyperplasia, which is much more difficult to cure than
primary stenosis [Yong 2013]. It also is reported that tracheo-
plasty may result in dangerous outcomes like death or other
complex complications [Li 2017]. Some research has shown
thatisolated reimplantation of LPA [Hong 2015] or conserva-
tive treatment like temporary tracheal stenting [Leuck 2020]
may achieve satisfactory effects. On the other hand, as tech-
niques of tracheal surgery improve, survival outcomes seem
improved for patients who undergo these procedures. Some
study reported that slide tracheoplasty could reduce the mor-
tality rate of such patients [Manning 2011; Butler 2014]. It is
reported that CTS could be divided into three types, accord-
ing to clinical symptoms and CT images: mild, moderate,
and severe [Antén-Pacheco 2006]. Some cases and studies
reported that PAS with mild CTS should be treated by LPA
reimplantation without tracheoplasty [van Son 1999], while
combined operation of these two procedures is recommended
in PAS with moderate or severe CTS [Oshima 2002; Torun
2021]. For the child described in this case, because of high
pressure in the pulmonary artery caused by VSD, symptoms
of tracheal stenosis would exacerbate. The anatomic stenosis
was not as severe as imagined. It should be noted that dys-
pnea may be caused by the functional stenosis, which comes
from PAS and VSD mainly, thus decisions based on symp-
toms and CT images is not precious. Tracheoplasty was not
carried out in this patient for reasons that surgeons believed
tracheoplasty would not benefit the child, and the tracheal
stenosis may automatically be relieved after curing PAS and
VSD. Postoperative outcomes confirmed this opinion. It still
is necessary and meaningful for researchers to find the best
operation choice for these kinds of patients.
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