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Pneumothorax

A life-threatening condition that 
develops when air is trapped in the 
pleural cavity under positive pressure, 
displacing mediastinal structures and 
compromising cardiopulmonary 
function

Definition

Clinical Features

Aetiology

Pathophysiology
 During inspiration, sizable high-pressure 

air collection accumulates in the 
intrapleural space and is not able to 
completely exit during expiration
Lung collapses on the ipsilateral side
As pressure increases mediastinum 
shifts towards contralateral side, 
contributing further to hypoxemia
In severe cases, increased pressure can 
also compress the heart, the 
contralateral lung, and the vasculature 
leading to hemodynamic instability
Due to impaired cardiac filling and 
reduced venous return
Hypoxemia triggers pulmonary 
vasoconstriction and increases 
pulmonary vascular resistance
As a result, hypoxemia, acidosis, and 
decreased cardiac output can lead to 
cardiac arrest and, ultimately, death if 
the tension pneumothorax is not 
managed in a timely fashion

Blue discoloration of the skin 
due to decreased oxygen levels in 
the blood

Distended neck veins 
due to collapsed blood vessels that 
should return blood to the heart 

Aair in the pleural space can leak and be 
trapped in:

(1) nearby areas (e.g., subcutaneous 
tissue)

= subcutaneous emphysema
(2) nearby cavities (e.g., mediastinum)

= pneumomediastinum

In severe cases::

Investigations
Primarily a clinical diagnosis as immediate decompression is a priority and 
should not be delayed by imaging
An increase in mortality when chest radiograph used primarily to diagnose due 
to  delay in diagnosis 

Chest x-ray (upright PA CXR in inspiration)
Flattened diaphragm ipsilaterally
Widened intercostal spaces
Mediastinal shift towards contralateral side
Tracheal deviation towards contralateral side

Ultrasound
Can be performed as part eFAST (extended Focus Assessment with
Sonography for Trauma)
Advantages:

Readily available & shorter wait time (rapid imaging)
Used for critically ill patients (bedside imaging)
Can be used for suspected pneumothorax following ultrasound-guided 
procedures (eg thoracentesis)

Findings: absent pleural sliding, identification of lung points
Chest CT

Used when diagnosis is uncertain despite CXR or in complex cases
Advantages:

Able to accurately detect size and location of intrapleural gas, as well 
as other pathologies

Investigations (limited to stable patients with equivocal diagnostic signs)



Managament
Needle decompression

Insertion of a large bore needle
Site

2nd-3rd intercostal space in the midclavicular line or 
5th intercostal space in the anterior or midaxillary 
line

Angiocatheter can be placed first to allow immediate 
decompression and stabilisation of the patient, followed 
by a thoracostomy tube or catheter

Small-bore thin-walled catheters are prone to 
kinking and sometimes unable to adequately relieve 
a tension pneumothorax hence should be followed 
by proper thoracostomy tube
Clean skin with povidone-iodine prior to needle 
insertion

Chest tube
Site: 5th intercostal space in the anterior axillary line or 
within ‘Safe triangle’

Above 5th intercostal space
Lateral border of pectoralis major muscle
Lateral border of latissimus dorsi

Clean with chlorhexidine
Adequate local anaesthesia
Sharp dissection to cut only the skin
Blunt dissection with artery forceps down through muscle layers
Insert chest tube ensuring that it passes over the upper edge of 
the rib to prevent injury to neurovascular bundle beneath the rib
Place a suture to anchor the thoracostomy tube, loosely tying 
over the tube and then tying firmly around the tube, enough to 
avoid dislodgement but not tight enough to obstruct the tube
Connect the chest tube to an underwater seal device
Confirm tube position and assess lung expansion with a chest 
radiograph

Immediate:

Techniques:

Cardiac tamponade
Severe haemorrhage
Loculated intrapleural haematoma
Atelectasis
Pneumonia
Decompression failure 

Obstruction (blood, tissue, kink)
Missing localised tension 
pneumothorax
Inability to drain large air leak
Needle catheter used is too 
short/chest wall too thick

Complications


