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Neonatal pneumatocele as a complication of nasal
continuous positive airway pressure
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A preterm infant with mild respiratory insufficiency
resulting from respiratory distress syndrome developed a
pneumatocele after the start of nasal continuous positive
airway pressure. Pneumonia was excluded by sputum and
blood cultures. Treatment with high frequency oscillation
ventilation resulted in complete recovery.

A

preterm infant was admitted to the neonatal intensive
care unit because of progressive respiratory insufficiency. He was born in another hospital after 34 weeks
gestation by caesarean section because of a transverse lie.
Steroids had not been administered antenatally. Membranes
were ruptured for less than 24 hours. Apgar scores were 7, 7,
and 10 after 1, 5, and 10 minutes respectively, and humidified
oxygen was provided for several minutes. No bag and mask
ventilation was required. Birth weight was 2460 g (50th
percentile (weight according to gestational age)).
The patient developed signs of respiratory distress several
hours after birth consisting of nasal flaring, grunting, intercostal and subcostal retractions, and tachypnoeic respiration with
increased oxygen requirement until 60%. Breath sounds were
normal. A chest radiograph suggested respiratory distress
syndrome I–II (fig 1). Differential diagnosis included group B
streptococcal pneumonia or wet lung. The patient was treated
with continuous positive airway pressure (CPAP) with extra

Figure 2 Radiograph taken on admission to the neonatal intensive
care unit, showing a cyst located retrocardially.

oxygen through nasal prongs (Babylog; Dräger Medizintechnik,
Lübeck, Germany). CPAP was initiated five hours after birth.
The patient was suctioned with a controlled length of suction
catheter, excluding the possibility that the pneumatocele had
been caused by improper suction. After blood cultures and
nasopharyngeal aspirate had been taken, antibiotics were
administered because pneumonia could not be excluded.
During the next 48 hours, the patient developed progressive
respiratory insufficiency with increasing oxygen requirement to
70% despite the positive end expiratory pressure being raised
from 4 cm H2O to 6 cm H2O. Although the clinical situation
deteriorated, capillary blood gases remained stable, with pH
between 7.32 and 7.36, carbon dioxide levels between 5.6 and
6.2 kPa, and bicarbonate levels between 23.1 and 23.5 mmol/l.
Twenty four hours after birth the chest radiograph showed a
progressive cyst located retrocardially (fig 2). Thoracic computed tomography showed a cystic malformation located retrocardially, which had its origin in a proximal bronchus. There was
no connection to the lung parenchyma. Other parts of the lung
did not show any abnormalities (fig 3). A diagnosis of pneumatocele due to increased airway pressure from CPAP was made.

DISCUSSION
In neonates, pneumatocele formation is described as a
complication of pneumonia. It is reported to occur after infection with Staphylococcus aureus, Streptococcus pneumoniae, Enterobacter cloacae, Escherichia coli, Klebsiella pneumoniae, or Pseudomonas aeruginosa.1–3 It has also been described as a
Figure 1 Radiograph taken several hours after birth suggesting
respiratory distress syndrome I–II. No other abnormalities can be
seen.
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Figure 3 Thoracic computed tomography showing the cystic
malformation located retrocardially with its origin in a proximal
bronchus without connection to the lung parenchyma. Other parts of
the lung are normal.

complication of artificial ventilation in older children and
adults.4 5 Therapeutic options include appropriate intravenous
antimicrobial treatment. If this fails, surgery may be
necessary.6–9 Several invasive methods have been described.
Decompression by percutaneous computed tomographic
guided catheter placement or direct tube thoracostomy have
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been suggested as well as surgical resection of the pneumatocele. Complications of surgical intervention include pulmonary abscess and persistent fistula.4 Little information is
available about the natural history of pneumatoceles. Rupture
and development of tension pneumothorax have been
described in an older patient.4 However, to our knowledge, no
large series of neonates with pneumatoceles have been
described.
In our patient, the pneumatocele was located centrally,
which complicates surgical resection and percutaneous
catheter related decompression. We chose to treat him with
high frequency oscillation ventilation (HFOV; Sensormedics
3100A, Bilthoven, The Netherlands), which produces compression of the pneumatocele and distention in other parts of
the lung. The initial continuous distending pressure was 13
cm H2O and the amplitude 33 cm H2O with a normal volume
HFOV strategy. Gradually decreasing the continuous distending pressure caused the pneumatocele to reduce in size and
finally disappear after 10 days. Surfactant was not given. Cultures of blood and nasopharyngeal aspirate remained negative, confirming CPAP as the cause of the pneumatocele.
In conclusion, this report describes a neonate who
developed a pneumatocele as a complication of CPAP. HFOV
was found to be an efficient, non-invasive treatment. Another
non-invasive option that can be used if HFOV fails to resolve
the pneumatocele may be selective intubation and ventilation
of a main bronchus.

