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Unusual Association of Pulmonary Artery Sling with Right Aortic
Arch and Aberrant Left Subclavian Artery

combined with angiography.
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INTRODUCTION

The origin of the left pulmonary artery from the right
pulmonaty artety, also known as anomalous left pulmo-
naty artery, ot pulmonary artety sling, is a rare anomaly
in which the lower trachea is pattially surrounded by
vascular structure (1). This anomaly is frequently asso-
clated with complete cartilaginous ting in the distal tra-
chea, resulting in tracheal stenosis. The association of
pulmonaty artery sling with aortic arch anomaly such as
right aottic arch ot aberrant subclavian attery is very rate.
When the right aottic arch with retroesophageal abetrant
left subclavian artery has no left-sided ductus artetiosus
ot ligamentum, vascular ring does not form and no treat-
ment is requited. We describe here an unusual combina-
tion of vascular sling, tracheal stenosis by complete cat-
tlaginous ring, and aberrant lefc subclavian atrtery with
right aortic arch.

CASE REPORT

A 7-year-old boy presented with complaints of wheez-
ing and intermittent dyspnea since six months of age.
He was treated as having bronchiolitis and bronchial
asthma with intermittent medications. Recently he devel-
oped slightly decreased exercise tolerance. Chest roent-

We present an unusual case of vascular sling, tracheal stenosis by complete
cartilaginous ring, and aberrant left subclavian artery with right aortic arch that
underwent successful surgical repair for the sling. These abnormalities were
suspected from unusual multiple indentations found on esophagogram. Com-
plete preoperative diagnosis was established with chest computerized tomogram
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genogram showed hypetinflated lung field and normal
cardiac silhouette. Electrocardiogram was notrmal. No
abnormal finding was noted on allergy test. His trachea
was diffusely natrowed on endoscopy. Thtee-dimensional
computetized tomogram (CT) showed low carina, hori-
zontal mainstem bronchi, and long-segment tracheal ste-
nosis (Fig. 1A). Multiple indented areas were observed in
the esophagogram (Fig. 1B-C). Each indentation was
confirmed by the subsequent cardiovascular studies. An-
glography confirmed right aottic arch, right-sided de-
scending aotta, and aberrant left subclavian attery arising
from left side of descending aotta (Fig. 2A). Chest com-
puterized tomogram revealed complete cartilaginous ring
as a cause of diffuse tracheal narrowing, tetroesophageal
course of left subclavian artery (Fig. 2B), and left pulmo-
nary artery arising from right pulmonary artery forming
vascular sling compressing trachea (Fig. 2C). Retrospec-
tively, multiple esophageal indentations were identified as
right aortic atch, aberrant left subclavian artery, and vas-
cular sling. Surgical cotrection for the vascular sling was
cattied out using standard cardio-pulmonary bypass tech-
niques. Left pulmonaty artery was dissected from its site
of origin and implanted to the main pulmonaty artety
antetior to trachea. Distal trachea was maintained as
round form without nartow point. He made a smooth
post-opetative recovety and is in good health with only
a mild wheezing sound.
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Fig. 1. A: Three-dimensional computerized tomogram of trachea shows long-segment tracheal stenosis, low carina, and horizontal
mainstem bronchi. B: Multiple narrow points of esophagus in AP esophagogram: right aortic arch (RAA); pulmonary artery sling

(PAS); aberrant left subclavian artery (LSC). C: Lateral esophagogram shows multiple narrow points: pulmonary artery sling (PAS);
aberrant left subclavian artery (LSC).

Fig. 2. A: Aortogram shows right aortic arch, right descending aorta, and aberrant left subclavian artery course. The sequence
of brachiocephalic arteries are left carotid (LC), right carotid (RC), right subclavian (RSC), and retroesophageal left subclavian (LSC).
B: Computerized tomogram of chest shows complete cartilaginous ring as a cause of tracheal narrowing in front of aberrant left
subclavian artery (LSC) arising from the left side of descending aorta (A). C: Chest CT shows that left pulmonary artery (L) arises
from right pulmonary artery (R), forming a vascular sling that compresses the trachea.

DISCUSSION present with severe respiratory distress and stridor, al-
though milder forms do exist and may be identified inci-
Those patients with pulmonary attety sling typically dentally during angiography for another catdiovascular



Ring-sling Complex and Aberrant Subclavian Artery

anomaly (1). Petsistent high mortality in infants with
pulmonary artery sling (retrotracheal anomalous left pul-
monaty artery) is ptimarily due to the co-existence of
long-segment tracheal stenosis due to complete cartilage
rings. Berdon used the term ting-sling complex for this
frequent association (2). In our case, the patient’s main
complaint was caused by tracheal stenosis and vascular
sling, rather than abetrrant left subclavian artery. There
was no ductus or ligamentum forming vascular ring with
aberrant left subclavian artery. No procedures was pet-
formed for the aberrant subclavian artery. The tracheal
stenosis was thought to be mild, because he survived
infancy and presented persistent asthmatic symptom.

Beckman suggested that magnetic resonance imaging
(MRD) should be performed for patients suspected of
having a vascular cause for stridor or dysphagia. If there
is a need for a screening procedure, color Doppler echo-
catdiography should be used and if the results of that
are equivocal of non-conclusive, esophagography and
bronchoscopy should be used. If MRI is difficult to intet-
ptet, it should be augmented by magnetic resonance
angiography (MRA) before considering cine-angiography
(3). A report from the Mayo Clinic also suggested mag-
netic resonance imaging as the technique of choice for
the delineation of the vascular and tracheal anatomy in
patients suspected of having a vascular tring after anal-
yzing 39 cases of vascular ting during 46 yeats (4). MR
imaging was useful in the diagnosis and management of
patients with airway obstruction telated to vascular com-
pression without the need for more invasive procedure
).

Vascular ring by abetrant subclavian artety can be sus-
pected when normal branching of innominate artery is
not seen on echocardiography (tight-sided innominate
artery in the case of left arch and left-sided innominate
artery in the case of right arch). Precordial short axis and
subcostal views can also suspect pulmonary artery slings.
Even with the systematic echocardiographic approach,
several limitations exist, such as defining anterior com-
pression of the trachea, and tresolution of every segment
of a complete vascular ting (6). We tried to view an abet-
rant subclavian artery and sling with echocardiography,
but the window for suprasternal and subcostal views were
not clear enough to delineate the structures.

Among the vascular anomalies causing tracheobron-
chial compression, patients with innominate artery com-
ptession and pulmonary artety sling recover well soon
after surgery with relief of most of their symptoms (7).

Our patient’s tespiratoty symptoms were thought to
be caused by intrinsic aitway natrowing and pulmonaty
artery sling. We determined to manage only the vascular
sling, because the trachea above and below the vascular
sling site was wider than the compressed area (figures
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not shown) in spite of diffuse tracheal stenosis.

The association of pulmonary artery sling with aortic
arch anomaly is very rate. Wittenborg described a case
of pulmonary artety sling with abetrant right subclavian
artety from left aortic arch (8). Jue described three asso-
clated aortic arch anomalies in 23 cases of pulmonaty
sling, which wete coatctation, anomalous right subclavian
artery and right aortic arch (9). In review of Dohlemann
et al. (10), only one out of 115 cases had aberrant right
subclavian attery, which was Wittenbotg case. Our case
is similar to Wittenborg case, but the difference is posi-
tion of aottic arch and aberrant subclavian artery.
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