SuLTAN QABOOS UNIVERSITY MED |, FEBRUARY 2021, VOL. 21, ISS. 1, PP. e132—136, EPUB. 15 MAR 21
SUBMITTED 9 APR 20

REVISION REQ. 11 JUN 20; REVISION RECD. 7 JUL 20 h //do 110.18295/ 90212101020
ACCEPTED 29 JUL 20 ttps://doi.org/10. squmyj. .21.01.

Airway and Anaesthetic Challenges in a Child With
Bronchus Suis and Superimposed
Double Aortic Arch
A case report
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ABSTRACT: Bronchus suis or tracheal bronchus is an accessory bronchus arising from the trachea above the carina.
Double aortic arch is a congenital vascular anomaly with persistence of both left and right aortic arches beyond fetal
life which can form a vascular ring compressing the major airways and may be symptomatic. We report the case of
a 16-month-old girl who had recurrent episodes of respiratory distress requiring multiple hospitalisations and was
diagnosed at the Sultan Qaboos University Hospital, Muscat, Oman in 2019 with a double aortic arch compressing
upon a tracheal bronchus causing symptomatic emphysema of the right upper lobe. This report presents anaesthetic
and airway challenges during the patient’s lobectomy. A single lumen cuffed endotracheal tube was successfully
used as a bronchial blocker to occlude the origin of the aberrant bronchus. The position of the tube was confirmed
intraoperatively using fibreoptic bronchoscopy. Following her discharge, she continued to have recurrent episodes
of respiratory distress and three months after her last appointment she succumbed to her illness. To the best of the
authors’ knowledge, this is the first such reported case in Oman.
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RONCHUS SUIS, ALSO KNOWN AS PIG BRONCHUS

or tracheal bronchus, is an aberrant bronchus

arising from the tracheal wall above the carina
and is usually asymptomatic.! Although a normal
variant in pigs, the incidence of bronchus suis in
humans is 0.1-3% of which the most common is an
aberrant bronchus to the right upper lobe.!

Double aortic arch is a congenital vascular
anomaly where the left and right aortic arches persist
beyond fetal life. It can form a complete or incomplete
vascular ring that can compress major airways and the
oesophagus. The diagnosis of these two conditions

requires a high index of clinical suspicion and is
confirmed using imaging techniques. A persistent
double aortic arch presenting with compression of a
bronchus suis has not been reported in the literature.

Case Report

A 16-month-old girl was diagnosed with bronchus
suis and double aortic arch. She was born full-term
and at one week of life started developing respiratory
distress with recurrent respiratory tract infections
requiring repeated hospitalisations and occasional
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Figure 1: Pre-operative computed tomography scan of
the chest of a 16-month-old girl showing the presence
of an accessory bronchus (blue arrow) on the right
side arising directly from the supracarinal trachea at
a distance of 8-9 mm from the carina, suggestive of a
tracheal bronchus. Entire right upper lobe is supplied
by this accessory bronchus and there is marked focal
thinning of the tracheal bronchus approximately 1
cm from its origin (red arrow). There is associated
hyperinflation of the upper lobe of the right lung with
paucity of the bronchovascular markings.

ventilatory support. Chest X-rays showed right upper
lobe consolidation/collapse which was treated as lobar
pneumonia.

A computed tomography (CT) scan performed
during the sixth hospital admission at 16 months
revealed an accessory bronchus arising from the
posterolateral aspect of the trachea supplying the
entire right side approximately 9 mm proximal to the
carina suggestive of a bronchus suis. There was a focal
luminal stenosis of the bronchus suis approximately 1
cm from its origin along with marked hyperinflation of
the affected right upper lobe [Figure 1].

Figure 2: Coronal reformatted computed tomography
scan of the lungs of a 16-month-old girl showing right-
sided aortic arch (red arrow) with a midline descending
aorta.

Figure 3: Sagittal reformatted computed tomography
scan of the chest of a 16-month-old girl showing
compression of the accessory tracheal bronchus (red
arrow) between the anomalous right-sided aortic arch
and pulmonary artery leading to luminal stenosis and
bronchomalacia.

CT angiography revealed a persistent right-
sided aortic arch, a midline descending aorta and an
incomplete left aortic arch [Figure 2]. The accessory
tracheal bronchus was markedly compressed between
the abnormally placed right-sided descending aorta
and the right pulmonary artery [Figure 3]. The left lung
appeared small. The left pulmonary artery was absent
with the left lung receiving arterial supply mainly from
the bronchial arteries and multiple pleural branches.

An urgent lobectomy to relieve pressure effects
of the emphysematous lobe on the normal lung tissue
was performed. Preoperative echocardiography
showed only mild pulmonary hypertension with
pulmonary artery pressures of 30 mmHg. The child
was on oxygen preoperatively via nasal cannula at 1 L/
min. Her haemoglobin was 9.5 g/dL with neutrophilic
leucocytosis. Her capillary blood gas showed a pH
= 7.404, partial pressure of carbon dioxide = 51
mmHg, partial pressure of oxygen = 34 mmHg, serum
bicarbonate concentration = 29.6 mmol/L, base excess
= 7.6 mEq/L and lactate level = 2.7 mmol/L. On
auscultation there was bilateral wheeze. On the day of
surgery, the patient was still symptomatic. Intravenous
access was secured. Following adequate preoxygenation,
she was induced with intravenous fentanyl 2-3 pg/kg,
propofol 2-3 mg/kg and cisatracurium 0.02—-0.03 mg/
kg. The trachea was intubated using C-MAC® (KARL
STORZ SE & Co. KG, Tuttlingen, Germany) and 4.5
mm internal diameter single lumen tube (Covidien
Shiley™ Cuffed Basic Endotracheal Tubes, Medtronic,
Minneapolis, Minnesota, USA). Inflation pressure
was limited and kept below 20 cm of water to avoid
further hyperexpansion of the emphysematous lobe.
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Figure 4: Schematic diagram showing position of
the endotracheal tube cuff at the origin of aberrant
bronchus for right upper lobe isolation.

General anaesthesia was maintained with oxygen, air
and sevoflurane. Fibreoptic bronchoscopy was done
which confirmed the presence of aberrant right upper
lobe bronchus arising from the posterolateral wall of
the trachea 8—9 mm proximal to the carina. It was fully
compressed approximately 1 cm beyond its origin,
which correlated with the preoperative CT findings.
The left main bronchus was patent and normal in size.
The right main bronchus was normal and gave rise
to the right middle lobe and lower lobe bronchi. The
endotracheal tube tip was positioned just above the
carina with the aim of having the inflated cuff occlude
the origin of the aberrant bronchus thus aiding in the
thoracotomy and lobectomy [Figure 4].

In addition to standard intraoperative monitors,
nasopharyngeal temperature and invasive left radial
arterial pressure were monitored. Normothermia
was maintained using warming blanket and fluid
warmer. Right posterolateral thoracotomy through
the fifth intercostal space was done in left lateral
position. After dissection and separation of lobar
arteries, veins and bronchus, the endotracheal tube
was withdrawn under bronchoscopic guidance and
the aberrant bronchus was transilluminated to help
surgeons confirm its position. The right upper lobe
was manually emptied of air and the endotracheal tube
was then repositioned. On reinstitution of intermittent
positive-pressure ventilation, the right upper lobe
remained deflated confirming the proper placement of
the endotracheal tube cuff at the origin of the aberrant
bronchus. Ventilation parameters were maintained at
a tidal volume = 70 mL, frequency = 26 breaths/min,
oxygen fraction = 55% and positive end-expiratory
pressure (PEEP) = 0—5 cm of water. A brief episode
of desaturation during lung retraction was successfully
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managed using the fraction of inspired oxygen = 100%
and PEEP = 5 cm of water. The patient remained stable
for the remainder of the procedure.

Intraoperative analgesia was achieved using
blockade
intermittent boluses of

intravenous fentanyl. Neuromuscular
was maintained using
cisatracurium. At the end of the surgery, the patient
was kept intubated and was transferred to the pediatric
intensive care unit with stable haemodynamics
for postsurgical observation and adequate pain
management. Post-operative analgesia was maintained
with intravenous morphine infusion.

The patient was extubated the next day and
discharged from the hospital on post-operative day
17. Post-operative echocardiography after two months
showed a worsened pulmonary artery pressure of 57
mmHg for which she was started on sildenafil. She had
regular follow-up appointments for seven months. She
continued to have recurrent episodes of respiratory
distress for which she was on home oxygen and
diuretics. The congenital absence of left pulmonary
artery (causing decreased lung perfusion and V/Q
mismatch) along with the right upper lobectomy may
explain the persistent symptoms of her respiratory
distress. Three months after her last appointment
the child succumbed to her illness. As no autopsy
was performed, the exact cause of death could not be
ascertained. Consent was obtained over the telephone
from the child’s father regarding the publication of this
case report.

Discussion

Tracheal bronchus was first described in 1785.2
The right upper lobe bronchus normally originates
approximately 1-3 cm distal to the carina. In the
current patient, it arose from the right lateral wall
of the trachea at a distance of <1 cm proximal to
the carina®* An aberrant bronchus is normally
the result of additional tracheal outgrowth during
early embryogenesis.” Bronchus suis is usually right
sided with greater predilection amongst males.® It is
commonly seen among syndromic children especially
Down’s syndrome and other bronchopulmonary

anomalies."”

Vascular rings and the presence of a double aortic
arch account for <1% of congenital heart diseases.?
Hommel gave the first anatomical description of a
double aortic arch in 1737 while Gross performed the
first surgical correction in 1945.° Classically, a double
aortic arch is divided into three different types: right
dominant aortic arch (75%), left dominant aortic arch
(18%) and the balanced type (7%).!° Clinical symptoms
with a double aortic arch usually appear in the first six
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months of life."! The double aortic arch usually causes
respiratory symptoms in 91% and gastrointestinal
symptoms in 40% of cases.'®!!

The finding of a double aortic arch is usually an
isolated cardiovascular malformation. In a study of
113 patients, coexisting cardiac anomalies occurred
only in eight (7%); while in another study of 81 patients
with double aortic arch such anomalies appeared in
14 patients (17%).% In the current patient, other than
the asymptomatic patent foramen ovale, no cardiac
abnormalities were noted. The current case is unique
as no previous literature on the coexistence of tracheal
bronchus with double aortic arch could be found.

Challenges with airway management due to
the presence of tracheal bronchus and double aortic
arch have been reported separately for thoracic and
nonthoracic surgeries, as well as for ventilation in
the intensive care unit.’? Due to its multifarious
presentation, an undiagnosed tracheal bronchus during
thoracic surgery may interfere with lung isolation and/
or ventilation strategies depending on the surgical site
and the type of one-lung ventilation device used.”
The preoperative condition of these patients is often
challenging for anaesthesiologists. In the current case,
the bronchial compression was revealed by respiratory
distress and recurrent respiratory tract infections.
Such children with recurrent respiratory tract
infections coming for a corrective procedure maybe
misdiagnosed.!* This may aggravate the symptoms
of chronic airway obstruction through edema and
inflammation. Meticulous preoperative evaluation is
essential to comprehensively evaluate the presence of
any compression, deviation or malformation of airways
and the great vessels. The assessment for such patients
shouldincludeafibreoptic bronchoscopy for associated
tracheal lesions such as tracheobronchomalacia and
tracheal stenosis.'

Intraoperative one lung ventilation may be
needed to prevent contamination of the dependent
lung or to facilitate dissection during thoracotomy.
Double-lumen tubes (DLT) may help the purpose.
The smallest size of available conventional DLT is 26
Fr which is suitable for children above eight years of
age. In the current patient, there was no question of
lung soiling and hence complete lung isolation was not
warranted with the approval of the surgeons.

Other available options for paediatric one-lung
ventilation includes single-lumen endobronchial
tubes, micro-cuff tubes, Marraro bilumen tubes and
bronchial blockers. Single lumen endobronchial tubes
are longer than standard endotracheal tubes but with
smaller external diameters and smaller cuffs. An

important feature of these endobronchial tubes is a
narrow bronchial cuff and a relatively short distance
from the proximal edge of that cuff to the distal tip of
the tube. Hence, there is less chance of the bronchial
cuftf obstructing the upper lobe bronchus and the
margin of safety is much larger compared to standard
endotracheal tubes. A double lumen tube is used for
neonates and small children up to two or three years
of age and consists of two uncuffed tubes that are
moulded together so as to function like conventional
DLTs.** The smallest Univent tube has an internal
diameter of 3.5 mm and is used for children less
than six years of age. The smallest Arndt paediatric
endobronchial blocker is 5 Fr which may be suitable
for children more than two years of age as it requires
at least a 4.5 mm internal diameter endotracheal tube.
A Fogarty catheter can also be used for lung isolation
in infants.

A single-lumen endotracheal tube is viewed as
the simplest method of obtaining lung isolation. The
technique for placement is straightforward and can
be accomplished with standard intubation equipment.
The current patient only needed occlusion of the
aberrant bronchus which could be achieved with the
inflated cuff of a normal single lumen endotracheal
tube.

In the current patient, although the right
upper lobe was emphysematous, it could have been
contributing to the ventilation and oxygenation while
the hyperinflated right upper lobe compressed other
areas of the lung. Meanwhile, the occlusion and
surgical manipulation of the right upper lobe could
be the reason for the transient episode of desaturation
intraoperatively. Postoperatively, airway obstruction
may persist in approximately 30% of cases despite
surgical correction which may warrant artificial
ventilation or continuous positive airway pressure
ventilation.®

Conclusion

This case report highlights that clinicians should
consider rare anatomical variants such as a coexisting
bronchus suis and a double aortic arch in children
who present with repeated pneumonia, stridor
or emphysematous lobes when other common
aetiologies are excluded. The use of a single lumen
cuffed endotracheal tube for lobe isolation and
intraoperative fibreoptic bronchoscopy for positional
confirmation would be a pragmatic choice in the
airway management of these patients.
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