Case Report

Congenital lobar emphysema in neonates:
Anaesthetic challenges
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Congenital lobar emphysema (CLE) is a potentially reversible, though possibly life-threatening,
cause of respiratory distress in the neonate. It poses dilemma in diagnosis and management. We
are presenting a 6-week-old baby who presented with a sudden onset of respiratory distress related
to CLE affecting the left upper lobe. Lobectomy was performed under general anaesthesia with
one lung ventilation. The details of anaesthetic challenges and management are described here.
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INTRODUCTION

Congenital lobar emphysema (CLE) is a
developmental anomaly of the lower respiratory
tract, which is characterised by hyperinflation of
one or more of the pulmonary lobes.[*?! Other terms
for CLE include congenital lobar overinflation
and infantile lobar emphysema.l*! CLE is a rare
congenital malformation, with a prevalence of 1 in
20,000 to 1 in 30,000.9 We discuss the anaesthetic
management of a 6-week-old child requiring left
lobectomy, who presented with respiratory distress
due to CLE affecting the left lung.

CASE REPORT

A 6-week-old male term infant, weighing 3.7 kg,
presented to the accident and emergency ward with
a history of fever, difficulty in feeding and rapid
breathing rate for last 7 days. He was delivered by
forceps at 39 weeks, was breastfed and suffered
no medical problems until the presenting episode.
He was treated in a peripheral hospital initially for

pneumonia. However, there was no improvement
even after medical therapy. He was then referred to
the present hospital.

On examination, the baby was pale with poor capillary
return and oxygen saturation of 80% on air and was
in respiratory distress with intercostal retraction and
tachypnoea of 60-64 per minute. On auscultation,
air entry was decreased in the left lung and bronchial
breathing over right haemithorax. Blood pressure was
90/50 mm Hg and heart rate was 180 beats per minute.
Capillary blood gas analysis demonstrated respiratory
acidosis with pH 7.2, pCO, 60 mm Hg, pO, 101 mm Hg
and base excess of —1.3. Chest radiography [Figure 1]
demonstrated partial collapse of right lung with
hyperinflation of left upper lobe and marked mediastinal
shift across to the right. A clinical diagnosis of CLE was
made and treatment started in the neonatal intensive
care unit (NICU) with IV antibiotics, bronchodilators,
and nebulisation and chest physiotherapy. Fluid
resuscitation was commenced with 20 ml/kg N/5
dextrose solution that restored capillary return to
normal, although tachypnoea remained. The baby was
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nursed on his left side overnight with supplemental
oxygen delivered to a head box.

Computed tomography (CT) scan [Figure 2] done on
the next day confirmed the diagnosis of CLE of left
upper lobe with gross mediastinal shift. Left upper
lobectomy was planned under general anaesthesia the
following day.

In the operation theatre, monitoring was established
with pulse oxymetry (SPO,), electrocardiogram (ECG)
and noninvasive blood pressure (NIBP) monitoring.
Intravenous access was checked. Patient was induced
with Sevoflurane 8% in oxygen, and tracheal
intubation was secured after spraying the vocal cord
with 10% Lidocaine spray with a 2.5-mm portex nasal
tube. The tube was passed through the vocal cord
down into the right main bronchus and fixed at 12 cm
at nose. Right-sided endobronchial tube position was
confirmed by auscultation.

For analgesia, a mixture of 5 ml 0.25% Bupivacaine
and 0.2 mg Morphine was given via caudal epidural
route. Rectal Paracetamol suppositories 125 mg were
also inserted. SpO,, ECG, NIBP, capnography and
temperature were monitored. Once oxygen saturation
and heart rate settled during intermittent positive
pressure ventilation IPPV, Atracurium 3 mg and
Fentantyl 3 ug were given. Anaesthesia was maintained
with oxygen, air and Isoflurane (0.7-1.5%) via Drager
Fabius Medical Systems ventilator, and a peak
inspiratory pressure of 20 cm was maintained. During
the initial period of left thoracotomy position, an
oxygen concentration of 100% was required to maintain
an oxygen saturation of 99%. As soon as the left upper
lobe was isolated and clamped and branch pulmonary
artery and vein were ligated and divided, oxygen
saturation stabilised at 97% on 40%. Oxygen and
N,O were then started. During the surgical procedure,
tracheal suctioning was required repeatedly.

After the removal of the emphysematous left upper
lobe, the tracheal tube was withdrawn up to the
carina and ventilation of both the lungs was started.
IV fluid was maintained with N/5 dextrose solutions
16 ml/hour. Blood loss was insignificant. A left
chest drain was left in situ. The baby was electively
ventilated in the NICU for 12 hours and weaned off
successfully. Postoperatively, the chest radiograph
[Figure 3] was repeated in the evening and revealed
complete correction of the mediastinal shift and marked
expansion of the right lung. Oral intake was started on
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Figure 1: Chest X-ray PA view shows marked overdistension of the
left upper lobe with mediastinal shift to the right and partial collapse of
the contralateral remaining lung fields

Figure 2: CT scan shows a hyperluscent, hyperextended lobe with
midline substantial herniation and compression of the remaining lung.
The mediastinum is significantly shifted away from the side of the
abnormal lobe

Figure 3: Chest X-ray AP view showing expansion of both the lung
fields with no mediastinal shift on postoperative period
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the 3" day and the baby was discharged uneventfully
on the 7% postoperative day.

DISCUSSION

CLE is a rare congenital abnormality characterised by
overinflation of a pulmonary lobe. It often presents a
diagnostic and therapeutic dilemma. Several factors
have been associated with its development. In 50% of
cases, there is decreased bronchial cartilage tissue. This
defect produces a ball valve effect with consequent
overinflation.”® Vascular abnormalities that produce
compression, bronchial stenosis,”® bronchogenic
cysts,"” and congenital cytomegaloviral infection have
also been associated.' CLE has been described in
twins,!"?'but in up to 40% of cases, the cause is unclear.’’!
The age of onset of symptoms ranges from a few days
after birth to 6 months.'®! Most patients develop
symptoms in the neonatal period and the male:female
ratio is 3:1.'1 As in this child, respiratory distress is the
commonest mode of presentation. There is dyspnoea,
wheezing, grunting respiration, tachypnoea and
sometimes progressive cyanosis. Similar symptoms
may occur in bronchopneumonia, cyanotic congenital
heart diseases, and several congenital abnormalities of
the lung.[*'" There were no such associated anomalies
in our patient. In more than 50% of cases, the left
upper lobe is involved® and there is a shift of the
mediastinum as was the case here.

The basic investigation in CLE is the chest radiograph
from which a diagnosis can be made and is readily
available. CT, bronchoscopy and angiopulmography
are also used in the diagnosis.”® In this child, a
CT scan was done to exclude an extrinsic mass effect as
the cause of the overinflated lung and to demonstrate
the bronchial anatomy before surgery.

Operative surgery with lobectomy is the commonest
mode of treatment.”®! Depending on the symptoms,
conservative measures are sometimes taken, but these
may fail in the presence of inter-current infections.
Resection of vascular rings may be the only surgical
procedure where this is the cause.® In over 85% of
cases, the long-term outcome after surgery is excellent
with complete cure. Our patient improved immediately
after surgery with normalisation of the SaO, within
12 hours.

Induction of anaesthesia is very critical in these
patients as crying or struggling can increase the amount
of trapped gas, and positive pressure ventilation to
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assist the ventilation also increases the emphysema.
So, the aim should be to achieve a smooth inhalation
induction. In our patient, we induced the baby with
sevoflurane in oxygen without assisted ventilation.
Commonly, single lumen tubes are used for the
purpose of tracheal intubation. Even though lung
isolation is desirable, double lumen tubes are not
freely or commercially available. In small infants, lung
isolation is technically difficult and not commonly
practiced.'® As an alternative, selective main stem
bronchus intubation can be done.

Airway management in patients with CLE is really
a difficult issue. The challenges are both respiratory
and cardiovascular. In this condition, it is necessary
to avoid further inflation and gas trapping in the
diseased lung since this may compromise the normal
lung. High intrathoracic pressure can also reduce the
cardiac output. It is important to avoid IPPV until the
diseased lung is isolated because further inflation
of the diseased side can compromise the function
of the normal lung. Some anaesthetists advocate
avoiding IPPV until thoracotomy is performed and
the diseased lung is isolated.”?% Other alternatives
include placement of a bronchial blocker under
fluoroscopic guidance. High frequency ventilation
has been used successfully in the patients with CLE,
as low airway pressures are especially suitable.*" It
is recommended if the circumstances permit and the
user is familiar with the technique. Extracorporeal
membrane oxygenation has been used to maintain
oxygenation in children with persisting pulmonary
acquired interstitial emphysema.?? In our patient,
ventilation was started once the right endobronchial
intubation was successful. We used nasal intubation in
view of the requirement of postoperative ventilation.
An alternative induction approach, especially for
the unstable infants, is sedation with intravenous
ketamine and local anaesthetic infiltration of the
incision site!?”! After the intrathoracic pressure has
been released, general anaesthetic can then proceed
with any other appropriate technique.

One-lung ventilation for small infants or neonates is
challenging, both for patient and anaesthetist. The
positioning of an endobronchial tube in this age
group is difficult and accurate selection of tube size
is essential. Commonly, single lumen tubes are used
for the purpose of tracheal intubation. Even though
lung isolation is desirable, double lumen tubes are not
freely or Commercially available. In small infants, lung
isolation is technically difficult and not commonly
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practiced.”*! As an alternative, selective main
stem bronchus intubation can be done. A detailed
discussion on the problems of one lung ventilation
and lung isolation is beyond the scope of this paper.

In summary, a 6-week-old baby presented with a
sudden onset of respiratory distress related to CLE
affecting the left upper lobe. Lobectomy was performed
after induction with Sevoflurane in oxygen, with the
child breathing spontaneously. IPPV with oxygen and
air was not commenced until right endobronchial
intubation was achieved. Left upper lobectomy was
performed uneventfully and the child was discharged
from the hospital on the 7" postoperative day.
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