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Pneumothorax
Definition / Supporting Information
Pneumothorax is a collection of air in the potential space between the parietal and
visceral layers of the pleura. Pneumothorax may be primary or secondary and may
be spontaneous, traumatic, or iatrogenic.
A tension pneumothorax is a life-threatening condition that develops from a lung / chest
wall injury which facilitates the trapping of air in the pleural space. This accumulation of
air leads to a progressive increase in pressure in the pleural space that compresses the
lung, subsequently pushing the mediastinum to the opposite hemithorax and obstructs
venous return to the heart leading to shock. Tension pneumothorax is a life-threatening
emergency requiring prompt recognition and intervention with emergency chest
decompression. [Patient]
Keywords / also known as: air leak, collapsed lung, free air in the chest

Essential History
Ask about:
•

•
•
•
•

Risk factors for primary spontaneous pneumothorax
– Tall stature
– Thin build
– Male gender
– Age greater than 10 years
– Smoking
– Inherited disorders, such as:
•
α1-antitrypsin deficiency
•
Marfan’s syndrome
•
Ehlers–Danlos syndrome
Risk factors for secondary spontaneous pneumothorax
– Underlying lung disease such as pneumonia, asthma, or cystic fibrosis
Blunt or penetrating trauma to the chest (eg, vehicular accidents, stab wounds)
Recent medical or surgical procedure known to be associated with the
development of pneumothorax
Mechanical ventilation
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‘Red Flag’ Symptoms and Signs
Evaluation should progress only after the ABCs (airway, breathing, and circulation) of
resuscitation have been addressed. Do not delay transfer to hospital if pneumothorax is
suspected in the context of respiratory distress or hypoxaemia.
Ask about:
•
•
•

Abrupt, persistent ipsilateral pleuritic chest pain, with or without acute dyspnoea
Sudden dyspnoea and irritability
Anxiety, cough, general malaise and fatigue are less commonly observed

Look for:
•

•
•
•
•

•
•
•
•

Evidence of respiratory distress
– Tachycardia (most common finding) and / or tachypnoea
– Grunting respirations (neonates / infants)
Diminished or absent breath sounds
Hyper-resonance to percussion on the involved side, and chest asymmetry as size
of pneumothorax increases
Hypoxaemia
Tracheal deviation
– In the setting of diminished breath sounds and profound hypoxaemia, this
may indicate tension pneumothorax, a life-threatening emergency.
Hypercarbia
Shift of the apical heart impulse away from side of the pneumothorax
Hypotension

Differential Diagnosis / Conditions
•

Pneumomediastinum

•

– Spontaneous oesophageal perforation (Boerhaave’s syndrome)
– Mediastinitis
In young infants, neonatal pneumothorax must be differentiated from congenital
lobar emphysema
As pneumothorax presents with chest pain and shortness of breath other causes of
these presentations may be suspected at first

•
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Investigations
To be undertaken by specialist practitioners (eg, Emergency Department / Paediatric
Intensive Care / Paediatric Respiratory Team(s)):
Imaging
If tension pneumothorax is suspected, intervention should not be delayed for
radiological imaging to confirm the diagnosis.
•

Chest X-ray (CXR)
– Preferably done with the patient in an upright position and on inspiration
– The radiological features are:
•
A white visceral pleural line, separated from the parietal pleura by
avascular collection of gas (Figure 1) – in many instances, no
pulmonary vessels are visible beyond the visceral pleural edge
•
Mediastinal shift towards contralateral side
•
Flattening or inversion of the diaphragm of the affected side
•
Commonly small pleural effusions are also present
– If the patient is in a supine position the radiological features seen with a
pneumothorax are:
•
Hyperlucency on the affected side
•
Abnormally deepened lucency along the costophrenic angle – deep
sulcus sign

Figure 1: Pneumothorax: a white visceral pleural line, separated from the parietal
pleura by radiolucent air. (Used with permission by Richard Wiggins, MD.)
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Diagnostic procedures
•

•

Fibreoptic bronchoscopy (may be required in the presence of chest trauma)
– Assesses the possibility of a bronchial tear
– Used in trauma patients with a large pneumothorax and persistent air leak
into the pleural space despite tube thoracostomy
Clinicians must rule out traumatic rupture of the oesophagus, as mortality
approaches 100% if surgical treatment is not prompt.
– Obtain contrast oesophagram or contrast CT if suspected.

Treatment Approach
To be undertaken by non-specialist practitioners (eg, General Practitioner (GP) Team):
•
•

Supplemental oxygen should be administered to all patients with suspected
pneumothorax
Arrange emergency transfer for assessment by specialist practitioners (eg,
Emergency Department / Paediatric Intensive Care / Paediatric Respiratory
Team(s))

Specific treatments
To be undertaken by specialist practitioners (eg, Emergency Department / Paediatric
Intensive Care / Paediatric Surgical / Paediatric Respiratory Team(s)):
•

•

Primary or secondary spontaneous pneumothorax
– Observation with supplemental oxygen in the emergency department for 3–6
hours, under paediatric specialist guidance, followed by repeat CXR to
exclude progression of pneumothorax, is recommended for adolescents and
young adults if all of the following apply:
•
Severity of acute symptoms is mild with unlaboured breathing.
•
Room air saturations are > 90%.
•
Pneumothorax is small (≤ 2 cm rim of air on CXR).
– Simple aspiration versus chest tube placement for children with large
pneumothorax is based on the experience of the treating specialist teams.
•
Published paediatric series suggest that hospital admission with
placement of a pleural catheter or chest drain (Table 1) is usual
practice.
– Patients are then managed with either:
•
Chest tube to water seal or suction (usual approach)
•
Heimlich valve (one-way valve)
– For secondary spontaneous pneumothorax, treat underlying condition
•
Pneumothorax secondary to underlying respiratory diseases such as
cystic fibrosis are often associated with underlying infection
Traumatic pneumothorax (Advanced Paediatric Life Support [APLS] guidelines)
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–

•

If tension pneumothorax is suspected, perform emergency needle aspiration
of the second intercostal space in the mid-clavicular line
•
If the patient improves with needle aspiration, a chest drain should
immediately be placed in that side of the chest
– Placement of a larger calibre chest drain for a symptomatic or large
pneumothorax among trauma victims is customary treatment
•
There may be an accompanying haemothorax
•
Many patients require positive pressure ventilation
Iatrogenic pneumothorax
– Patients receiving positive pressure ventilation are at risk of extension of
pneumothorax and generally require chest drain placement
– Provide supportive care with close observation for patients not on
mechanical support who have a small pneumothorax and limited symptoms
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Table 1: Chest drain insertion and management
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When to Refer
Refer all patients with suspected pneumothorax to specialist practitioners (eg,
Emergency Department / Paediatric Intensive Care / Paediatric Respiratory Team(s))
for evaluation and management.
•
•

Children with spontaneous pneumothorax should be referred to a Paediatric
Respiratory Team because of the risk of recurrent pneumothorax.
Infants and children with iatrogenic pneumothorax should be cared for by specialist
practitioners with expertise in chest drain insertion and management.

Escalate care to surgical team if:
•

Air leak persists for > 4–7 days after chest drain insertion in patients without preexisting lung disease
– Earlier referral is recommended if the lung fails to re-expand and / or a large
air leak and underlying lung disease are present

When to Admit
Admit to hospital:
•
•
•

Children with symptomatic pneumothorax of any size for observation or
management
All infants with pneumothorax
Any trauma victim with pneumothorax
– Refer and admit to a trauma centre for evaluation and management

‘Safety-Netting’ Advice
Follow-up
•

•
•

Children can be discharged from the emergency department following review by a
paediatric specialist with follow-up within 24 hours if they have:
– Asymptomatic small primary spontaneous pneumothorax
– Been observed for 6 hours in the emergency department
– Reliable transportation and social circumstances
Patients must have careful instructions to return if worsening shortness of breath
and have follow-up in 12 hours to 2 days with planned chest radiography to
document improvement.
Children and their families should also be advised that the child should not:
– Fly until their medical team has agreed it is safe to do so
– Go to remote places where access to medical care is limited
– Scuba dive
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•

– Smoke
All patients should be followed up by a Paediatric Respiratory Team.

Prevention
•

Smoking cessation should be encouraged in known smokers to try to prevent
primary spontaneous pneumothorax recurrence

Patient / Carer Information
*Please note: whilst these resources have been developed to a high standard
they may not be applicable to children.
•
•

Pneumothorax (Web page), Patient
Pneumothorax in children (Web page), British Lung Foundation

Resources
National Clinical Guidance
Bronchiectasis (non-cystic fibrosis), acute exacerbation: antimicrobial prescribing (Web
page), NICE guideline NG117, National Institute for Health and Care Excellence
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