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Summary:  

This guideline outlines the assessment and management of spontaneous pneumothorax in 

adult patients only and is based on the British Thoracic Society (BTS) Pleural Disease 

Guideline 2010. This guideline does not cover the management of traumatic chest wall injury 

with pneumothorax or fractured ribs (refer to Chest Wall Trauma (Blunt) CG T/2014/120).   

 

Key concepts  
 

Intercostal chest drain insertion can be associated with severe complications and mortality. 

Many patients with pneumothorax can be managed conservatively particularly if they have 

minimal symptoms of breathlessness and they do not have haemodynamic compromise. 

 The presence of breathlessness and/or haemodynamic compromise determines the 

clinical management of a pneumothorax. The size of the pneumothorax (measured from 

the chest wall to the lung edge at the level of the hilum) determines the rate of resolution 

and is a relative indication for active intervention (see Figure 1).  

 Confirming the definite presence of a pneumothorax on PACS monitors in busy clinical 

environments can be challenging. Do not insert a chest drain or aspirate a 

pneumothorax without confirming chest X-ray report. If no CXR report available 

contact radiology Consultant or SpR. 

o In some cases, such as complex bullous emphysema or loculated pneumothorax 

with tethered lung, cross sectional imaging with a CT scan may be required to 

define the anatomy. 

o The only exception to this would be in a medical emergency or peri-cardiac arrest 

scenario.  

 If medical intervention is required aspiration of pneumothorax is the first line 

intervention for spontaneous pneumothorax NOT a chest drain. 

o A chest drain is only indicated for a pneumothorax (once it is confirmed by 

radiology) if there is 

 Haemodynamic instability or bilateral pneumothorax 

 If needle aspiration of a primary pneumothorax has failed and the 

pneumothorax remains more than 2cm with ongoing breathlessness  

 Or in a large secondary pneumothorax (more than 2cm at the level of the 

hilum) with breathless or evidence of hypercapnic respiratory failure, 

particularly if non-invasive ventilation (NIV) is being considered. 

A primary spontaneous pneumothorax (PSP) occurs in individuals with normal lungs. 

Very often these are well tolerated with minimal or no symptoms. 

 Observation is the treatment of choice for small PSP without significant 

breathlessness 

 Needle aspiration using a three-way tap (14-16G cannula) is first line intervention for 

PSP with significant breathlessness and a PSP of more than 2cm at the hilum. 

Needle aspiration is as effective as intercostal chest drain insertion and may be 

associated with reduced hospitalisation and length of stay.  

 A small bore 8-14 F chest drain is only indicated for a primary pneumothorax if there 

has been a failure of needle aspiration and the pneumothorax remains more than 2 

cm at the hilum with significant breathlessness.  
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A secondary spontaneous pneumothorax (SSP) is associated with underlying lung 

disease. Usually the patient will be older than 50 years with a significant smoking history, 

COPD, emphysema, interstitial lung disease (ILD) or other chronic or cystic lung disease 

(Cystic fibrosis, Lymphangioleiomatosis, etc). Patients with abnormal lungs often tolerate the 

compromise of a pneumothorax less well. Conservative management and observation may 

still be appropriate if there are minimal symptoms from the pneumothorax. 

 Conservative management of secondary pneumothorax is appropriate if <1 cm. 

 Patients with secondary pneumothorax should be admitted to hospital for observation 

for 24 hours.  

 Aspiration is the first line treatment for secondary pneumothorax if size is 1-2cm in 

size with breathlessness.  

 A size 8-14F chest drain is ONLY indicated for bilateral pneumothorax, 

haemodynamic compromise or a secondary pneumothorax larger than 2cm with 

significant breathlessness.   

 Timing of intervention: in particular consider whether a chest drain insertion is 

required as emergency out of hours. If any uncertainty exists then contact the on call 

Respiratory Consultant to discuss before intervention.  

Iatrogenic pneumothorax occurs following a medical procedure (CT guided lung biopsy, 

central venous cannulation, acupuncture). Discuss with on call respiratory physician before 

considering intervention.  

Tension pneumothorax Severe symptoms with signs of respiratory distress and 

haemodynamic compromise may indicate a tension pneumothorax. The standard initial 

management would be decompression of a pneumothorax with a cannula in the 2nd 

intercostal space in the midclavicular line. Following decompression of the tension 

pneumothorax a chest drain would need to be inserted.  

 

Figure 1: Flow chart for management of spontaneous pneumothorax 
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Background 

 

What is a pneumothorax? 

A pneumothorax occurs if air becomes trapped between the inner lining of the chest wall (the 

parietal pleura) and the surface of the lung (visceral pleura) leading to collapse of the lung. 

This can happen if a ‘bleb’ or area of emphysema-like change (ELC) ruptures, causing an air 

leak. 

Classical presentation is with sudden onset pleuritic chest pain and breathlessness, but 

many patients have little or no symptoms and presentation may be delayed. It must be noted 

that the size of the pneumothorax correlates poorly with the degree of symptoms of 

breathlessness.  Cigarette smoking increases the risk of developing pneumothorax by 22-

fold for men and 9-fold for Women. Advising those with a pneumothorax to stop smoking is 

essential to reduce the risk of recurrence.   

A primary spontaneous pneumothorax (PSP) occurs in individuals with normal lungs. 

Very often these are well tolerated with minimal or no symptoms and can often be managed 

conservatively with the pneumothorax resolving over 1-2 weeks.  

A secondary spontaneous pneumothorax (SSP) is associated with underlying lung 

disease Age more than 50 years and significant smoking history, COPD, emphysema, 

interstitial lung disease (ILD) or cystic lung disease. Patients with abnormal lungs tolerate a 

pneumothorax less well and intervention may be required in the presence of significant 

breathlessness or if there is respiratory failure.  

Interpretation of chest radiograph (CXR) 

The size of a pneumothorax correlates poorly with the degree of symptoms of 

breathlessness. It can be difficult to correctly identify a pneumothorax in busy clinical 

environments on desktop PACS monitors. Other conditions can mimic pneumothorax 

including skin folds and other artefacts projecting on the chest radiograph. Measure the size 

of the pneumothorax at the level of the hilum. There should be an absence of lung marking 

beyond the lung edge in a pneumothorax (see Figure 2) 

 Do not insert a chest drain or aspirate a pneumothorax without confirming 

chest radiograph report. If no report available contact Radiology Consultant or 

SpR 

 

 In some cases, such as complex bullous emphysema or loculated pneumothorax 

with lung tethered to the chest wall, a CT scan may be required to define the 

anatomy. 
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Figure 2: A 4cm RIGHT pneumothorax 
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Chest drain insertion can be associated with significant complications 

Insertion of chest drains is uncomfortable for the patient and can be associated with 

significant complications. The BTS guidance clearly states the importance of attempting 

needle aspiration of pneumothorax before proceeding to chest drain insertion in PSP. 

Clinical practice in the UK can deviate from these guidelines with evidence on over reliance 

on insertion of chest drain in the BTS Pleural Procedure audit of 2014.   

In the BTS audit 368 cases of chest drain insertion for pneumothorax were analysed 148 

PSP, 127 SSP, 57 iatrogenic, 27 traumatic and 8 unclassified. Up to 40% of chest drains 

were inserted for pneumothorax in emergency departments and there was a failure to 

attempt aspiration prior to chest drain insertion in more than half (57%) of cases of PSP. 

Many of these patients could have been managed less invasively and hospital admission 

may have been avoided.  
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Management of spontaneous pneumothorax 
 

 

Figure 3: Flow chart management of pneumothorax 

 

If a pleural intervention is indicated, then the Pleural procedure checklist with STOP moment 

must be used before and during the procedure (Figure 4).        
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Figure 4: Pleural procedure checklist STOP moment (printable version available at 
end of document) 
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Appendix 1: How to aspirate a pneumothorax 

 

Equipment required: 

 Pleural procedure safety check list STOP moment 

 Appropriate clean clinical environment, clean trolley, sterile field, using ANTT to 

minimise risk of infection 

 An assistant  

 16-18G Cannula  

 Three way tap 

 50-60ml Syringe luer lock  

 Local Anaesthetic – 1% lidocaine is preferred as larger volume of local anaesthetic is 

important when applying anaesthetic to the pleura 

 10mls syringe and a small 22g or 25g needles 

 

Figure 5 – Equipment for Needle Aspiration including three-way tap 
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Procedure: 

SIGN IN: 
Patient has confirmed  

 Identity 

 Procedure 

 Consent (written consent unless emergency) 

 Side marked and confirm radiology report 

 REVIEW RADIOLOGY-For a pneumothorax, do not aspirate or insert a chest 

drain without confirming that the CXR or CT report confirms a pneumothorax 

(If no report contact radiology Consultant or SpR) 

 Ensure that there are no known allergies 

 That the platelets are greater than 80 

 That appropriate action has been taken to correct any bleeding disorder or withhold 

any anticoagulant or antiplatelet  

A needle aspiration is contraindicated in 

1- Traumatic pneumothorax  

2- Tension pneumothorax or haemodynamic instability 

3- Underlying lung pathology suggestive of tethered lung 

4- Uncorrected bleeding disorders 

 

Patient position 
The preferred position for aspiration is on the bed, slightly rotated, with the arm on the side 

of the lesion behind the patient’s head to expose the axillary area (A). This semi supine 

position with torso at 30-45 degree angle, this helps in collection of air towards the apices of 

lung. 
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Anatomical landmarks: Identify the side for aspiration, Locate the second intercostal space 

between the second and third ribs in the mid clavicular line. The second intercostal space 

lies at the level of the manubrium sterni.  

1. Administer local anaesthetic by raising a skin bleb and the slowly advance towards the 

pleura in a perpendicular line above superior edge of the 3
rd

 rib. Remember to avoid the 

neurovascular bundle which passes below the 2
nd

 rib. One the pleura is breached air 

bubbles will pass into the syringe. Slightly withdraw the syringe to apply local anaesthetic 

to the pleura. 

a.  
2. Attach the Cannula to the syringe containing the remaining lidocaine. Insert the Cannula 

along the same tract as used for local anaesthetic administration.  Proceed slowly while 

stabilising syringe and cannula with non-dominant hand  

3. Aspirate while moving inwards, on entering pleural cavity air bubbles will appear in the 

liquid filled syringe, advance 1-2mm further to ensure that the cannula is inside the 

pleural cavity 

4. Withdraw the syringe along with needle inside the cannula while sliding cannula into the 

pleural space. The cannula ‘wings’ will prevent the cannula advancing too far into the 

pleural space. 

5. Attach the 3 way tap without letting a significant amount of air enter the pleural space. 

6. Use a 50-60mls syringe to aspirate air from the pleural space. Then turn the 3 way tap off 

to the patient, so that the air in the syringe can be expelled to the room (and not back into 

the pleural space).  

a.  
7. Repeat aspiration of air until resistance is felt, 2.5L has been aspirated or the patient 

begins to cough 

8. Ask the patient to hold expiration while you remove the cannula and apply a dressing 

9. A repeat CXR should be requested post aspiration
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