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Severe Pulmonary Air Leak Complicating
Neonatal Resuscitation
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ABSTRACT

Air leaks are an important respiratory morbidity in neonates and can result from positive pressure breaths administered at birth. The
presentations can vary from being asymptomatic to severe respiratory distress and hypoxaemia. This report is about a term boy
who presented with respiratory distress immediately after birth, following resuscitation. He also had a diffuse swelling in the nape of
the neck and interscapular region with crepitus on palpation. Serial chest radiographs initially revealed a pneumomediastinum and
a subcutaneous emphysema, followed later by a right-sided pneumothorax. After chest drain insertion and supportive care, the air
leaks resolved, with no residual complications. Severe air leaks with multi-site air tracking can rarely complicate positive pressure
administration at birth, requiring timely intervention to optimise outcomes.
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CASE REPORT

A baby boy was born in the hospital to a G3 P2 L1 A1 mother.
The mother had an uneventful antenatal period and developed
labour pains at 38 weeks. After full cervical dilatation, the second
stage of labour was prolonged and the foetal monitoring was
done by Doppler Ultrasound which showed a dip in the foetal
heart rate. The baby was delivered vaginally assisted by outlet
forceps and was depressed at birth, requiring resuscitation.
He was given bag and mask ventilation but was not intubated.
APGAR scores were 3/10 at 1 minute and 7/10 at five minutes.
Baby soon developed respiratory distress and was started on
supplemental hood oxygen and then was shifted to the Neonatal
Intensive Care Unit.

At admission, the baby had the following vital signs: respiratory
rate-80/min; heart rate-160/min; axillary temperature-36.3°C,
blood pressure-56/35, mean-41 mmHg, SpO,-93%, right wrist
receiving hood oxygen of 3 L/min. There was significant intercostal
and subcostal chest indrawing. A diffuse swelling was noticed in
the nape of the neck extending into the bilateral scapular regions,
which on palpation showed some crepitus [Table/Fig-1]. There was - — e : : : :
no overlying skin discolouration, induration or tenderness. The baby gr:;’ Ise\A//Z\Iﬁg; ]m %ngar'ﬂp :Cogggu'lgrpre;E%\Aggctmf‘;%gtaneous air collection presenting
was otherwise active and had a normal cardiovascular, abdominal

and neurological examination. Arterial blood gas analysis showed
respiratory acidosis (pH-7.23, pO,-68 mmHg, pCO,-49 mmHg),
but the blood counts and chemistry were otherwise normal.
The first chest radiograph showed a right pneumomediastinum
(spinnaker sail sign) and left sided subcutaneous emphysema
[Table/Fig-2].

One hour after admission, there was worsening of respiratory
distress and a repeat chest x-ray showed right-sided pneumothorax
along with the pneumomediastinum and hence, a right chest drain
was placed [Table/Fig-3]. Post-chest drain insertion, the respiratory
distress improved and the subcutaneous emphysema regressed
over the next 24 hours.

Serial chest radiographs showed resolution of air leaks and the
chest drain was clamped and removed by 48 hours of life. The
baby was weaned to room air by 52 hours of admission. Flexible

[Table/Fig-2]: X-ray showing halo around right heart border (white arrow) and lateral
i ) . ) displacement and delineation of the right thymic lobe called the spinnaker sail sign (black
fibre-optic bronchoscopy was done using a 2.8 outer diameter arrow), findings suggestive of pneumomediastinum. A subcutaneous emphysema is

(OD soope) to rule out any airway trauma, upper oesophageal also seen as a radiolucency within the soft tissue in the left flank (dotted arrow).
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[Table/Fig-3]: Showing right-sided pneumothorax drained using a chest tube. The
pneumomediastinum (sail sign) and subcutaneous emphysema are also seen.

injuries and malformations, and it was normal. By the time
of discharge, on day seven of life, the baby was feeding well,
neurologically normal and gaining weight adequately with no
respiratory distress.

DISCUSSION

Respiratory distress in a term infant has many causes, ranging
from transient tachypnoea to newborn to structural lung diseases.
Air leaks are an important neonatal respiratory morbidity, in both
term and preterm infants. If not recognised earlier, air leaks may
become severe, resulting in respiratory failure and death. In
the National Neonatal Perinatal Database 2002-2003, air leaks
were found in 0.1% of intramural births and 1.6% of extramural
admissions, and were the fourth most common respiratory
morbidity in intramural neonates [1]. Multi-site pulmonary air
collections are a rare presentation, but have been reported in
neonates previously [2,3].

Air leaks could be spontaneous or induced. Spontaneous air leaks
may occur as a result of the increase in self-generated alveolar
distending pressure, rupturing the alveoli. This can happen at
birth or during crying episodes [4]. Majority of spontaneous air
leaks result in mild interstitial air leak or pneumomediastinum
and are asymptomatic. Induced air leaks, although less common
are more likely to be symptomatic. In this case, the air leak
was induced by the positive pressure breaths given during
resuscitation. Bag and mask ventilation at birth has been well-
recognised as a major risk factor for air leaks in neonates [5].
The variable distending pressure generated by an ambu bag
could result in alveolar rupture and this is more common in low
compliance conditions like a fluid-filled lung at birth or respiratory
distress syndrome. Another important reason for induced air
leaks is mechanical ventilation with a reported incidence ranging
from 20 to 26% [6-8].

Pneumomediastinum results from air tracking along the
peribronchovascular sheath into the hilum of the lung, a
phenomenon described by Macklin CC in 1939 [9]. The
dissection of free air may not be confined solely to the
mediastinum. Zylak CM et al., noted that the mediastinum
communicates with the vascular sheaths in the neck and this
could have caused the cervical and interscapular emphysema,
in the index patient [10].

A simple chest radiograph is an important tool for the diagnosis
of pulmonary air leaks. Pneumomediastinum is seen as a
ring-like translucency around the lateral borders of the heart

www.jcdr.net

in the anteroposterior views. It should be differentiated from
pneumopericardium by the absence of translucency in the inferior
border of the heart. Another well-described radiological sign of
pneumomediastinum is the delineation and displacement of the
thymic lobes by the air, resembling the headsail of a boat, and
called the “spinnaker sail sign” or “angel wing sign” [11]. Both
these signs are well seen in the chest radiographs of the case.
Subcutaneous emphysema is more often diagnosed clinically
by the characteristic crackling sensation felt during pressure
on the swelling. The extent can then, be known by radiographs
showing, subcutaneous emphysema as radiolucent areas in the
Soft tissues.

The combined presentation of pneumomediastinum and
subcutaneous emphysema has previously been reported due
to trauma to the upper airway structures like trachea during
the process of intubation [12]. It has also been previously
reported after oesophageal rupture due to repeated feeding
tube insertions [13]. In order to rule out these aetiologies,
flexible fibreoptic bronchoscopy was done in this case and none
were noted.

Treatment of neonatal air leaks is usually watchful expectancy
with most leaks spontaneously resolving over a period of
time. In the present case, the presence of severe air leaks
like pneumothorax and subcutaneous emphysema, with
pneumomediastinum, necessitated insertion of the right side
intercostal chest drain to evacuate the air. Corsini | and Dani
C had also reported that the severe air leaks were the ones
that usually required intervention like chest drains and the milder
cases resolved spontaneously [14].

CONCLUSION(S)

Pneumomediastinum  progressing to pneumothorax and
subcutaneous emphysema is a rare presentation, and can result
from positive pressure breaths administered after birth to a
neonate. Watchful expectancy with timely insertion of chest drains
is necessary to optimise outcomes.
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