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CASE SUMMARY

The patient was a 3-year-old girl
with a long history of asthma, recurrent
pneumonia, dysphagia, and broncho-
malacia. She presented to the emer-
gency department with an acute asthma
exacerbation on top of her chronic bark-
ing cough. The patient had had multiple
hospital admissions for asthma exacer-
bations, croup, and pneumonia, during
which she underwent multiple imag-
ing studies, including chest and neck
x-rays, a computed tomography (CT)
scan of the face as well as a barium
swallow. Furthermore, tests for sweat
chloride, CH50, immunoglobulin lev-
els, and lymphocyte mitogen response
were obtained and all were within the
normal limits. During this admission, a
chest radiograph (Figure 1) was ordered
to rule out pneumonia.

IMAGING FINDINGS

The radiograph revealed an indenta-
tion of the right tracheobronchial angle
and indicated leftward displacement of
the trachea. While a right aortic arch
was not the final diagnosis, the addi-
tion of a vascular anomaly to the dif-
ferential diagnosis prompted additional
diagnostic workup. An echocardiogram
was ordered to evaluate the possibil-
ity of the right aortic arch, but the exam
demonstrated normal aortic and cardiac
anatomy. Given the persistent clinical
suspicion of a vascular abnormality, a
magnetic resonance (MR) study of the
chest was obtained.

FIGURE 1. Chest radiograph demonstrating displacement of the trachea to the right (white
arrow).

The MR angiography study showed
an abnormal origin of the left pulmo-
nary artery from the right pulmonary
artery. The aberrant course of the left
pulmonary artery was posterior to the
distal portion of the trachea (Figure 2).
The trachea measured approximately
5.5 x 5.5 mm in the transverse dimen-
sions above the aberrant vessel, but
only 2.5 x 4.6 mm below it. The proxi-
mal portions of the right and left main
bronchi were narrow, but the distal por-
tions had a normal diameter. The left
pulmonary artery was of normal caliber
proximally; however, posterior to the
trachea the artery narrowed to 2.0 x 6.5
mm, which was best appreciated in the
sagittal section (Figure 3). The internal
diameter of the esophagus was found to
be unaffected on a prior upper GI study,

most likely as a result of the narrow
diameter of the left crossing pulmonary
artery anterior to the esophagus. The
cardiovascular surgery team was con-
sulted and subsequently the pulmonary
sling was surgically repaired.

DIAGNOSIS
Pulmonary sling

DISCUSSION

Pulmonary vascular slings were
first defined in 1958! by Contro et al
and recognized as a rare cause of con-
genital bronchobstruction. They were
found to make up only 4% (3/82) of
congenital vascular anomalies in one
case series.? During the development
of the adult arterial pattern, a sequence
of aortic arches forms. The aortic
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FIGURE 2. Cross-section showing aberrant left pulmonary artery coursing behind trachea
at the level of the bifurcation (white arrow). Pulmonary artery trunk giving rise to right pulmo-

nary artery (black arrow).

FIGURE 3. Sagittal MR image showing left pulmonary artery traveling behind the trachea
(white arrow). Right pulmonary artery (gray arrow). Left mainstem bronchus compressed by
anomalous vessel at the level of the bifurcation (black arrow).

arches then give rise to several major
thoracic arteries. The formation of a
pulmonary sling (anomalous left pul-
monary artery) is the result of a failure
of the proximal left 6th arch to prop-
erly involute.> An anastomotic vessel,
connecting the primitive pulmonary
circulations, becomes the anomalous
left pulmonary artery, arising from the

right pulmonary artery.* This vessel
then travels above the main pulmonary
bronchus to reach the left lung hilum
by passing between the trachea and
esophagus, often leading to a compres-
sion of these structures.>*

There are two broad categories of
pulmonary slings, designated as types
Iand II. Type I is defined by a normal

tracheobronchial pattern, with the tra-
cheal bifurcation at the fourth to fifth
thoracic vertebral level.” Type I slings
are further divided into types IA and
IB delineated by the presence (A) or
absence (B) of a pre-eparterial tracheal
bronchus.” Type I malformations are
less complex and are normally asso-
ciated with tracheobronchomalacia.®
Symptomatic cases produce significant
morbidity and mortality, and are usually
managed by left pulmonary artery reim-
plantation surgery.’

Type II slings are subdivided into
types IIA and IIB, which are both char-
acterized by an abnormal bridging
bronchus and a tracheal bifurcation at
thoracic vertebral level 6.7 In type IIA,
the bridging bronchus originates from
the left main bronchus and supplies the
right middle and upper lobe.” Type 1IB
is defined by a complete absence of the
right bronchial tree, with the right lung
being supplied by a bridging bronchus
from the left mainstem bronchus.” The
right lung is commonly hypoplastic.
Type II is more common than type I, and
is frequently complicated by long seg-
ment tracheal stenosis.® Management
of this type needs to address not only
the aberrant pulmonary artery, but also
the airway abnormality.® Both types of
slings, but especially type II, are associ-
ated with other cardiovascular, pulmo-
nary, and congenital abnormalities.’

The most common presenting symp-
toms of pulmonary artery slings found
in one case series were wheezing (3/8),
stridor (2/8), and vomiting/feeding dif-
ficulties (2/8).° Cough and recurrent
infections are less common presenta-
tions.*? All of these symptoms are very
common in children; however, in most
cases they will have other, most com-
monly infectious, etiologies. Turner et
al showed that the median age for the
diagnosis of pulmonary sling is one
month with the range being from birth
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to 3 months.” However, for the diag-
nosis to be made expeditiously, a high
level of clinical suspicion is required.
Primary means of diagnosis differ
from institution to institution; however,
the emphasis has shifted away from the
barium swallow and angiography to
CT scanning, MRI, and echocardiogra-
phy.!%!" Tt has been demonstrated that
chest X-ray films are the least sensi-
tive for detecting vascular slings, but
they are still the first line examination
modality, occasionally revealing com-
pression of the trachea and/or mainstem
bronchus.>!? The barium swallow and
bronchoscopy have better sensitiv-
ity than chest X-ray, but not as high as
echocardiography, angiography, and
CT.? Some institutions use echocar-
diography as the modality of choice,
but as with all ultrasonographic stud-
ies, the sensitivity is operator depen-
dent.'? Echocardiography is a relatively
low cost, noninvasive, radiation-free
modality, which may be used as an ini-
tial step in pediatric patients undergoing
a work-up of vascular anomalies. MRI
has been shown to be a viable means of
diagnosing pulmonary slings, with the
ability to reveal the aberrant vasculature
without relying on contrast.'* However,
it is associated with higher costs and
requires the infants to be sedated.
Surgical treatment of patients with
pulmonary slings is still a matter of
some controversy. Current areas of
debate include the surgical approach.
Some centers prefer the median ster-
notomy, while others use a left thora-
cotomy.'* Cardiopulmonary bypass
and reimplantation versus translocation
with distal tracheal resection are also
areas of debate.'® Furthermore, a num-
ber of surgical approaches are used to
treat the tracheal stenosis, which often
occurs concurrently.'® These techniques

include tracheal resection, pericardial
tracheoplasty, cartilage tracheoplasty,
slide tracheoplasty, tracheal homograft,
and tracheal autograft.!" Gikonyo et al
reported a 90% mortality rate in patients
with a pulmonary sling that was man-
aged only medically.'”

CONCLUSION

This case highlights the importance
of clinical suspicion when determining
which diagnostic test is warranted. When
reviewing the patient’s complex medical
history, with the final diagnosis in mind,
it becomes clear that a vascular anomaly
should have been high on the differen-
tial. However, because the patient had a
normal barium swallow, the clinicians
pursued other diagnoses. It was not until
more than a year later that the possibility
of a vascular anomaly was considered
again. The delay in diagnosis in this case
added significant morbidity, with the
patient being hospitalized multiple times
subsequent to the swallow study. Finally,
without the astute observation of a mild
displacement of the trachea on chest
radiograph, this diagnosis would have
continued to be delayed.
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