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Apreterm infant born at 27
weeks’ gestation had stable

ventilatory requirements until
day 3, when a pulmonary hem-
orrhage developed.

Positive end-expiratory pres-
sure was increased from 5 to
7 mm Hg. On day 10 a left-sided
pneumothorax developed that re-
quired drainage with a chest tube.
A chest radiograph revealed pul-
monary interstitial emphysema

(PIE) in the left lung. There was
respiratory deterioration, with
worsening PIE and hyperinflation
of the left lung, a residual left-
sided pneumothorax and com-
pression atelectasis of the right
lung (Fig. 1; the anterior junction
line is displaced [arrow] owing to
herniation of the left lung anteri-
orly to the right). Failure of con-
ventional therapies and worsening
respiratory function prompted se-
lective bronchial intubation for
ventilation of the right lung.

The first radiograph obtained
after selective intubation showed
the tip of the endotracheal tube
(ETT) in the right bronchus in-
termedius, with loss of aeration
in the right upper lobe. There
was almost complete loss of
aeration of the left lung and no
evidence of PIE (Fig. 2). The in-
fant’s clinical condition im-
proved, and the ETT was with-
drawn to mid-tracheal position
after 5 days. Subsequent chest
radiographs showed adequate
expansion of both lungs without
recurrence of PIE on the left
side (Fig. 3). A few days later the
tube was removed and bubble
CPAP (continuous positive air-
way pressure) started. A CT scan
of the chest at 3 weeks of age
showed no sign of PIE or con-
genital cystic lesions.

PIE is a severe complication as-
sociated usually, although not
exclusively, with mechanical
ventilation in preterm neonates,1

occurring in 42% of infants with
birth weights of 500–799 g, 29%
of those 800–899 g and 20% of
those 900–999 g.2 It involves col-
lection of air in the interstitial
compartment of the lung
parenchyma related to lack of
pores of Kohn (alveolar pores) in
the immature lung, which leads
to reduced collateral air move-
ment. Adverse effects of PIE are
related to decreased perfusion
and ventilation of the affected
lung tissue, compression of the
normal adjacent lung and me-
diastinum, and occurrence of

pneumothorax, pneumomedia-
stinum, pneumopericardium and
air embolism. The presence of
PIE in very-low-birth-weight in-
fants is associated with a high
risk of death and significant
long-term morbidity, including
an increased risk of chronic lung
disease. Although PIE has been
linked to high peak inspiratory
pressure, findings from animal
studies suggest that it may be as-
sociated with structural and mat-
urational factors rather than to
overdistension alone.3

PIE may present as diffuse bi-
lateral involvement or a unilat-
eral lesion. In unilateral PIE,
mediastinal shift causes compres-
sive atelectasis of the opposite
lung, which leads to an increased
need for higher ventilatory pres-
sures, progressive overdistension
of the affected lung and a wors-
ening cycle of events. Selective
bronchial intubation and ventila-
tion of the other lung breaks the
cycle and gives time for the in-
terstitial emphysema to regress,
with much less baro- and volu-
trauma. Bronchial occlusion,
multiple linear thoracotomies,
surgical resection and liquid ven-
tilation have also been tried, with
variable results.
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