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ABSTRACT
Pulmonary artery sling is an uncommon entity in the neonatal period. It is deﬁned as an abnormally originated left pulmonary
artery arising from the posterior aspect of right pulmonary artery. Because of the associated structures in this region, mostly
originating from sixth aortic arch, tracheobronchial anomalies and congenital heart defects, it frequently accompanies the
pulmonary artery sling. Etiology of pulmonary artery sling has not been determined to date. Surgical correction is necessary
even for asymptomatic cases because of the high mortality. Postoperative mortality is commonly associated with airway
defects. Therefore, prompt diagnosis and timely intervention decrease the morbidity and mortality.
We, herein, present a case of a neonate with isolated pulmonary artery sling un-associated with their developmental anomalies.
Antenatal history was positive for maternal hypothyroidism, for which she was taking L-thyroxine. To the best of our knowledge,
this is the ﬁrst pulmonary artery sling case accompanied by maternal hypothyroidism.
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INTRODUCTION
Pulmonary artery sling is an uncommon entity in the neonatal
period. It has been deﬁned as an abnormally originated left pulmonary artery, arising from the posterior aspect of right pulmonary
artery. Because of the associated structures in this region, mostly
originating from sixth aortic arch, tracheobronchial anomalies
and congenital heart defects, it frequently accompanies the
pulmonary artery sling. Other system disorders including imperforate anus, biliary atresia, Hirschprung disease, and genitourinary
abnormalities, may also be seen either as a part of associations
like VACTERL or syndromes like trisomy 21.1-3
This unusual course of the left pulmonary artery often results in
airway obstruction symptoms such as stridor, dyspnea, tachypnea,
dysphagia, recurrent or persistent atelectasis, emphysema and
frequent lung infections. Although right lung is mostly aﬀected
from the anomaly, lower tracheal and left main stem bronchial
obstruction may lead to more serious symptoms. The etiology of
pulmonary artery sling has not been determined to date.
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The true incidence of pulmonary artery sling is unknown, but
increasing numbers of cases have been reported in recent years
by the widespread use of imaging methods. Abnormal pulmonary artery sling runs between the trachea and esophagus,
compressing the lower trachea and right main stem bronchus.
Surgical correction is necessary even for asymptomatic cases
because of the high mortality. Postoperative mortality mostly
depends on associated defects of airway. Therefore, prompt
diagnosis and timely intervention can decrease the morbidity
and mortality.
Herein, we present a preterm case of neonatal isolated asymptomatic pulmonary artery sling accompanied by maternal
hypothyroidism; and review the recent literature about this
entity. To the best of our knowledge, this is the ﬁrst pulmonary
artery sling case that was possibly related to maternal hypothyroidism.

CASE REPORT
The infant was the ﬁrst born of 32 weeks monochorionic diamniotic twin pregnancy as 1300 g preterm male from a non-consanguineous family. He was hospitalised for prematurity and respiratory distress after Caesarean-section. The presentation of
this case involved parents’ informed consent. Maternal hypothyroidism caused by Hashimoto thyroiditis, and controlled with
the use of L-thyroxin and suspected diagnosis of pulmonary
vascular sling on fetal echocardiography, was pointed out in
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prenatal history. At the ﬁrst physical examination, the baby had
no pathological sign except tachypnea. Laboratory studies
were normal and acute phase reactants were negative. Respiratory distress regressed within four hours and no mechanical
ventilation was required. The thyroid stimulating hormone
(TSH) level of baby was high as 43 IU/ml on postnatal day 3,
while free thyroxin level was normal. As the infant developed
abdominal distention and gastric residues on the second week
of life, enteral feeding was stopped and antibiotherapy was
started with the diagnosis of necrotising enterocolitis. After ﬁve
days of total parenteral nutrition, enteral feeding was started
and increased meticulously. Cefotaxime, amikacin and metronidazole therapies were stopped after seven days. As the
repeated serum TSH level was high (37 IU/ml), L-thyroxin
therapy was started. Pulmonary artery sling was not visualised
by the ﬁrst postnatal echocardiography because of the shunt of
ductus arteriosus. Therefore, computerised tomography
angiography was performed; and pulmonary artery sling was
demonstrated (Figure 1). Following the closeup of ductus arteriosus, pulmonary artery sling could be shown by the second
echocardiography performed at postnatal day-5 (Figures 2 and
3). The second twin was completely normal. As the infant had no
pathological signs, corrective surgical operation has been
planned to be performed in near future. The infant was
th
discharged on 25 day of life, in a healthy condition, breastfed
on demand, and is being followed-up regularly.

Figure 1: Yellow arrow demonstrates pulmonary artery sling on computerised tomography angiography.

Figure 2: Green arrow points to pulmonary artery sling at Doppler Echo.

Figure 3: Green arrow shows pulmonary artery sling at Echo.

DISCUSSION
Pulmonary artery sling is known to be a rare entity, but with the
advances of perinatology and imaging methods, an increasing
number of pulmonary artery sling cases have been reported in
recent years. Although the true incidence of pulmonary artery
sling remains unknown, approximately 291 cases have been
reported to date. There is no sexual or racial predilection. Twin
discordance for the anomaly, similar to our case, is reported
only in one article in the literature.4
Pulmonary artery sling has been thought to be a developmental
failure of sixth aortic arch resulting in an abnormaly originated
left pulmonary artery arising from the posterior aspect of right
pulmonary artery. Asada et al. hypothesised that pulmonary
artery sling might occur when the proximal part of the left sixth
aortic arch fails to develop its normal connections to the left lung
bud and a ‘collateral’ compensatory vessel from either the right
or the main pulmonary trunk thereby develops.5
Considering thyroid gland as the ﬁrst developing gland of the
fetus, its functional or immigration failures may play a role in the
development of left pulmonary vascular structures, as in our
case. Our patient is the second pulmonary artery sling case
reported with neonatal hypothyroidism. The ﬁrst patient had
multiple severe congenital anomalies; whereas, our case had
isolated pulmonary artery sling. This may be explained by
maternal thyroxin use and normal perinatal thyroxin levels.
Tracheal and/or bronchial stenosis, pulmonary atresia,
vascular ring, bridging bronchus, bilateral superior vena cava,
and single ventricle were the most reported possibly concurrent
abnormalities.6
Pulmonary artery sling accompanying Down syndrome is
reported only in two cases in the literature.2,3 VACTERL association or oculo-auriculo-vertebal spectrum may also occur with
pulmonary artery sling.1 Isolated pulmonary artery sling, as in
our case, is extremely rare in the literature. Furthermore, there
are no deﬁned risk factors for the pulmonary artery sling development; maternal hypothyroidism might be a risk factor for
pulmonary artery sling in our case. The clinical symptoms of
pulmonary artery sling are generally caused by airway obstruction/compression and other coexisting disorders of circulating
system. Stridor, dyspnea, tachypnea, dysphagia, recurrent or
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persistent atelectasis, emphysema and frequent lung infections are the initial symptoms that become apparent at diﬀerent
times of life relevant to the severity of the clustering disorders.
In severely aﬀected infants, pulmonary artery sling may have a
high mortality rate in the ﬁrst few months of life. Asymptomatic
clinical course is considerably rare, as in our case, because of
the localisation and/or lack of accompanying abnormalities.
Pulmonary artery sling commonly becomes symptomatic in
infantile period, but the range is quite wide spanning the ﬁrst
four days of life to adulthood.2 Presentation in the neonatal
period is rare and mostly related to the other concurrent
problems. Therefore, while encountering tracheobronchial or
cardiac abnormalities in a neonate, considering sixth arch
maldevelopment, possible pulmonary artery sling should be
kept in mind. With the advances in perinatology, there are very
few reported cases, diagnosed by fetal echocardiography. Our
case constitutes one of them.7-9 Imaging strategies are helpful
for the diagnosis by conventional x-ray in the past and recently
by echocardiography, MR/CT angiography or direct visualisation during surgery. Echocardiography may not always be
successful to demonstrate pulmonary artery sling in the ﬁrst
few days of life. Thus, non-invasive diagnosis of this anomaly
with the use of magnetic resonance (MR) or computerised
tomography, especially multi-slice CT (MSCT) imaging has
beneﬁcial roles in detecting the anomaly by identifying the
spatial relationship of the anomalous pulmonary artery to the
tracheobronchial structures. It was possible to demonstrate
pulmonary artery sling by the MSCT angiography in our case.
The Wells classiﬁcation is used for preoperative arrangement.
The treatment of choice for pulmonary artery sling is surgical
correction of the anomaly. Surgical techniques may vary
according to the coexisting defects. Postoperative mortality
and morbidity have been associated with the accompanying
tracheobronchial defects. Surgical treatment is crucial, even for
the asymptomatic cases, because of the high mortality of pulmonary artery sling. Intervention may be delayed for asymptomatic infants, as in our case; but if symptoms are apparent,
corrective operation should be performed as soon as possible.
The early diagnosis and surgical correction usually result in a
better prognosis. Therefore, it may be suggested that prompt
diagnosis and timely intervention can decrease morbidity and
mortality in infants with pulmonary artery sling.
Our patient is of 20 months now and has no symptoms even
without surgery. He has been closely followed-up for clinical
signs.
In summary, pulmonary artery sling is an uncommon condition
and is diﬃcult to diagnose before clinical symptoms occur. Early
echocardiography in the ﬁrst days of life may be inadequate for
demonstrating pulmonary artery sling because of ductus arteriosus. Therefore, repeated echocardiography; or angiographic
techniques can be more helpful for early diagnosis. Congenital
heart diseases, tracheobronchial malformations or genetic
disorders can be seen as coexisting conditions. Etiologic factors
have not been thoroughly determined yet. To our best of knowl348

edge, this is the ﬁrst pulmonary artery sling case accompanied
by maternal hypothyroidism. Further cases are needed to
explain the possible role of thyroid hormones on the development of pulmonary artery sling in neonates.
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