C H I L D H E A LT H U P D A T E

Spontaneous pneumothorax in children
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Abstract

Question A 15-year-old boy in my practice returned for follow-up after having a spontaneous pneumothorax. He
spent 6 hours in the emergency department and received oxygen. How common is this condition, and what needs
to be considered regarding management and recurrence?
Answer Primary spontaneous pneumothorax—penetration of air in the pleural space between the lung and the
chest wall—in children is common, and the incidence seems to be on the rise. Emphysematous bleb, asthma, and
tobacco use were the most common findings associated with the condition, and in young children pneumothorax
might be associated with underlying congenital anomalies. Auscultation and observation of the chest with imaging
are used to diagnose the condition, and recurrence in adolescents is common. Treatment includes supportive
therapy (mostly rest and oxygen) for small pneumothorax or placing a chest tube or definitive surgical treatment
for larger pneumothorax.

P

neumothorax—the penetration of air in the pleural space between the lung and the chest wall—is
a common finding in otherwise healthy adolescents. Since René T.H. Laënnec, the father of the stethoscope, became the first physician to reliably distinguish
between pneumothorax and other lung pathologies
in 1813,1 spontaneous pneumothorax has been documented frequently.
Primary spontaneous pneumothorax occurs without any precipitating traumatic or iatrogenic mechanism,
and secondary pneumothorax is considered when a cause
is known. The incidence of spontaneous pneumothorax
is estimated to be 3.4 to 18 cases per 100 000 in men and
1.2 to 6 per 100 000 in women,2-4 and a recent age-stratified
longitudinal study using data from the National Health
Research Institutes of Taiwan reported an increased incidence over time.5 In a large retrospective analysis from the
United States (1997 to 2006), spontaneous pneumothorax increased from 2.68 to 3.41 per 100 000 over a 10-year
period.6 The age group at highest risk is those 13 to 22 years
of age, with incidence rates of higher than 10 per 100 000
adolescents and young adults who were hospitalized.5,6
Emphysematous bleb (21%), asthma (10%), and
tobacco use (4%) were the most common associated
findings in the early 21st century.6 Asthma (with or without exacerbation) is known to be associated with spontaneous pneumothorax, and the increase in recognition
of asthma among adolescents in the Western world has
also been associated with a substantial increase in the
incidence of spontaneous pneumothorax.6-8 In younger
children, underlying congenital anomalies might also
serve as a predisposing factor.9
It is commonly thought that young males with Marfan
syndrome, the most common inherited disorder of connective tissue, are prone to spontaneous pneumothorax. In
one retrospective cohort study from the Mayo Clinic, with

patients 13 years of age or older and adults, 5% had experienced spontaneous pneumothorax, and 2 of 8 patients
had had more than 1 episode. Apical blebs or bullae were
identified on radiologic imaging in about 10% of patients.10

Clinical diagnosis and imaging
The presentation of pneumothorax usually includes
acute onset of pain at rest or during mild physical activity and, depending on the extent of the pneumothorax,
might include dyspnea and cough.11 Auscultation of the
chest might reveal differences in air entry to the lungs.
However, for small pneumothorax, unequal breath
sounds, hyperresonance with percussion, and asymmetric wall movements might be difficult to detect.
An x-ray scan of the chest can support the diagnosis, on which small amounts of intrapleural air can be
seen, with air in the pleural space that outlines the visceral pleura. Reduced or a complete lack of markings on
the affected side can be seen because of air. Atelectasis
might also be seen on the affected side owing to compression by pleural air. A shift of the mediastinum and
trachea pushed away from the affected lung has been
documented in moderate to severe pneumothorax.
Current availability of ultrasound at the bedside has
enhanced its use to detect pneumothorax. A recent
meta-analysis of 17 studies with adult patients assessing ultrasound for pneumothorax compared with chest
tomography, with or without an x-ray scan, suggested
that the diagnostic accuracy of chest ultrasonography
was very high, with an area under the curve of 0.979.12
A meta-analysis in children found higher sensitivity
and similar specificity for ultrasonography compared
with chest x-ray scans, with a pooled sensitivity of
0.88 and specificity of 0.99 with ultrasonography, compared with a sensitivity of 0.52 and specificity of 1.00 for
x-ray scans.13 Computed tomography scans should be
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reserved for individuals with Marfan syndrome, with the
prospect of identifying blebs and to ensure risk stratification for pneumothorax.10

Choosing therapy
Treatment depends on the size of the pneumothorax. Most
children and adolescents with pneumothorax, especially when minimal symptoms exist, can be managed
conservatively. Bed rest might be all that is needed for
previously healthy children with a small (5% to 15%)
pneumothorax. Oxygenation in an emergency department might be needed if shortness of breath or chest
pain are apparent, as oxygen has a role in faster reabsorption of air in the pleural cavity.14 High concentrations
of oxygen should be avoided to prevent toxicity. Among
children with secondary spontaneous pneumothorax,
longer observation and admission might be needed.
In children with larger symptomatic pneumothorax,
chest tube placement might be needed. In a small retrospective study from Boston, Mass, children with pneumothorax had safer and more effective outcomes with
pigtail catheters compared with large-bore chest tubes,
but only 16 patients were included.15

Recurrence
Recurrent pneumothorax is the most common complication after an initial episode and was documented in about
50% of children.16 Primary spontaneous pneumothorax
recurrence rates were highest (22.4% to 36.8%) in children
13 to 18 years of age.5 In a retrospective study of conserv
ative treatment for 114 Korean children with primary
spontaneous pneumothorax, almost half developed ipsilateral recurrence and 14% developed contralateral recurrence.17 Blebs or bullae seen on high-resolution computed
tomography or chest x-ray scans after an initial episode
of pneumothorax were associated with ipsilateral recurrence. This information might be of benefit for a decision
to embark on early video-assisted thoracoscopic surgery
for those at high risk of recurrence.17 In a small series
from Israel, morbidity was comparable for those needing
a chest tube or surgery, and the recurrence rate was statistically significantly lower following surgical intervention
compared with other therapies.16 In a retrospective series
from Canada with 31 children with a 60% recurrence rate,
video-assisted thoracic surgery resulted in less pain and
shorter hospital stays compared with thoracostomy tubes,
and was suggested (including prophylactic, contralateral
treatment) as a preferred method.18

Conclusion
Primary spontaneous pneumothorax in children is common and incidence has increased over time. Auscultation
and observation of the chest, with either x-ray or
ultrasound scans, are used to diagnose the condition.
Treatment for small pneumothorax is supportive, and for
moderate and large pneumothorax it includes placing a
chest tube or definitive treatment with surgery.
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