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Abstract

Hypoplastic left heart syndrome (HLHS) is a congenital diagnosis that necessitates immediate intervention at the beginning of life
to ensure survival past infancy and to optimize left-side cardiac function. Often, these required procedures can lead to deleterious
side effects and resultant complications. In this case report, we present a 15-month-old patient with HLHS who underwent multiple
procedures, including two aortic arch surgeries. After the interventions, the patient experienced left main pulmonary bronchus
compression along with pulmonary artery stenosis. In this case, we outline an approach to performing vascular dilation without
compromise of airway patency.

INTRODUCTION
Hypoplastic left heart syndrome (HLHS) is a debilitating, congeni-
tal diagnosis that necessitates urgent treatment at the beginning
of life [1]. The presentation and pathophysiology are character-
ized by atresia or stenosis and eventual maldevelopment of the
left heart system with coarctation of the aorta [2]. To ensure
survival past infancy, multiple subsequent operations must be
performed to further optimize left-sided function [1, 3, 4]. Often,
these procedures can lead to deleterious side effects and resultant
complications. For example, the intrathoracic location of the left
pulmonary bronchus places it at risk for compression after pro-
cedures involving the aorta [5, 6, 7]. In this case report, we present
a patient who underwent multiple procedures, including two
aortic arch surgeries. After the interventions, the patient expe-
rienced left main pulmonary bronchus compression along with
pulmonary artery stenosis, a complication rarely encountered
for which treatment has not been described completely within
the available literature. Pediatric otolaryngology was consulted to
assist with the aberrant pulmonary anatomy.

CASE REPORT
We present a 15-month-old, ex 34-week-old patient with a diag-
nosis of HLHS with mitral atresia, aortic atresia and coarctation
of the aorta. After birth he needed bilateral pulmonary artery
banding with subsequent Norwood and Sano procedures. His
postoperative course was complicated by tricuspid regurgitation
and aortic arch obstruction, which necessitated ascending aortic
and aortic arch augmentation along with tricuspid valve repair

at the time of the bidirectional Glenn procedure. He ultimately
needed a second ascending aorta and aortic arch augmentation
and open hybrid standing of the proximal descending aorta with
a stent. After these procedures, he was noted to have a narrowing
of his left mainstem bronchus and pulmonary artery. Pediatric
otolaryngology was asked to assist with left pulmonary bronchus
dilation in conjunction with pulmonary artery stent placement.

During the procedure in the catheter lab, our team placed
a 5 mm balloon over a 3.5 mm bronchoscope, shown in Fig. 1,
through the suction port and advanced to the level of the carina.
Utilizing fluoroscopy, the balloon was advanced to the narrowed
portion of the left main stem bronchus. After this placement
was confirmed, the interventional cardiology team tunneled their
balloons into the left pulmonary artery and aorta. Markers on
the balloons were utilized to ensure the airway and intravascular
balloons were adjacent. At this time, both intravascular balloons
and the bronchial balloon were simultaneously inflated under
direct fluoroscopic visualization, shown in Fig. 2. The bronchial
balloon was deflated and removed at this time. The left main-
stem bronchus was then visualized, whereas the intravascular
dilation and stent placement occurred. During this step of the
procedure, the left mainstem bronchus appeared wider compared
with its preoperative state and no narrowing of the bronchus
was observed upon additional intravascular balloon dilation. The
patient improved dramatically within the postoperative period,
however needed a further cardiac catheterization to dilate his
aortic and pulmonary artery stent. Pediatric otolaryngology was
again involved to inflate a balloon to prevent further bronchial
compression. Once appropriately prepped, we introduced a 3 mm
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Figure 1. Direct visualization of a 5 mm balloon over a 3.5 mm
bronchoscope dilating the left main bronchus.

Figure 2. Fluoroscopic intraoperative images of left mainstem bronchus
balloon dilation.

bronchoscope to the left main bronchus. Under direction of the
interventional cardiologist, the balloon introduced into the left
mainstem bronchus was visualized under fluoroscopy, advanced
to the appropriate position determined by the interventional car-
diologist, and then inflated. The balloon size was 6 mm in diam-
eter and 20 mm in length and it was inflated to atmospheric
pressure and kept inflated while the interventional cardiologist
performed their balloon dilation of left pulmonary artery along
with a stent placed in the left pulmonary artery and aorta. The
balloon was then deflated and withdrawn and the resultant
bronchus was larger in comparison to pre-op. The patient toler-
ated the operation well.

DISCUSSION
Stenosis and compression of the left main bronchus are compli-
cations of aortic arch and cardiac procedures, which can lead to
airway obstruction and poor respiratory status [6, 7]. Herein, we
describe a pediatric patient that had subsequent airway stenosis
secondary to direct vascular compression resulting from multiple
cardiac procedures. Most commonly, patients with airway narrow-
ing will undergo a dedicated dilation procedure with interven-
tional pulmonology or otolaryngology. However, when the etiology
of the bronchial narrowing is secondary to vascular compression,
this allows for the possibility of performing a combination pro-
cedure to address both issues in one operation. While balloon
dilation for airway stenosis is not a novel concept, there are
no reports showcasing the efficacy of bronchial dilation with

simultaneous stenting of the great vessels. This reported case
demonstrates the value of performing both procedures at once.
By dilating the airway at the same time as the pulmonary artery
and aorta, we were able to visually observe the patency of the
bronchus in real time. This real time visualization also proved
advantageous in allowing optimal dilation of vascular structures,
which previously had not been possible because of concern for
further compression of the bronchus without direct view of the
airway via bronchoscopy.

CONCLUSION
We have detailed a successful intervention of concomitant aortic
and pulmonary bronchial dilation in an at-risk pediatric patient.
Because of the manipulation of the anatomy of the great vessels,
patients with HLHS will undoubtedly be predisposed to develop-
ing recurrent pulmonary arterial stenosis necessitating further
procedures. In this case, we have outlined a possible approach to
performing safe vascular dilation without compromise of airway
patency. The most obvious benefit of this procedure is reduced
airway stenosis, but another advantage is reducing the number
of overall procedures. Patients with HLHS are already in a frag-
ile physiological state and avoiding general anesthesia could be
considered a beneficial outcome. The simultaneous bronchial and
intravascular dilation procedure proves to be an efficacious and
reasonable approach in specific patients.
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