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Clinical features of
Pneumothorax

Occurs without a
precipitating external event

TRAUMATIC
PNEUMOTHORAX
Iatrogenic (e.g.  following
thoracic surgery or biopsy) 
or chest wall  injury

SPONTANEOUS
PNEUMOTHORAX 

Pneumothorax refers to the presence of air  in the 
pleural space ( i .e .  between the par ietal and v isceral pleura)

Classification of Pneumothorax

PRIMARY
No evidence of underlying
lung disease,  usually due to
subpleural bullae rupture in
tall ,  healthy young males

SECONDARY
Lung disease is present
(e.g.  COPD, tuberculosis,
asthma, interstit ial  lung
disease,  cystic f ibrosis)

Sudden-onset unilateral pleurit ic
chest pain
Dyspnoea
Absent breath sounds
Hyperresonance
± Subcutaneous emphysema
*There may be no signs i f  the pneumothorax is  small



Life-threatening emergency!  

One-way valve system allows air  to enter

pleural space but not to escape →

intrapleural pressures r ises above

atmospheric levels →  

     mediast inal shift towards opposite s ide →      

     compression of the normal lung (respiratory      

     compromise) ,  and impairment of systemic 

     venous return (cardiovascular compromise)

Usually occurs in patients with underlying

lung disease or trauma or patients on

posit ive pressure venti lat ion,  extremely

rare in patients with pr imary spontaneous

pneumothorax

Tension Pneumothorax

CLINICAL FEATURES
Tracheal deviation away
from affected side
Hyperresonance of
affected side
Absent breath sounds
Clinically unstable (e.g.
severe dyspnoea,
tachycardia,  hypotension,
hypoxaemia,  cyanosis)

MANAGEMENT
Put out an immediate
cardiac arrest call
Give high-flow oxygen
Immediate  needle
decompression followed
by chest tube insertion

DIAGNOSIS IS CLINICAL!
NOT RADIOLOGICAL!

DIAGNOSIS IS CLINICAL!
NOT RADIOLOGICAL!



Right lung edge is seen
Absent lung markings lateral to the
lung edge
Vascular markings on opposite lung
slightly more prominent
No mediastinal shift

Left lung completely compressed
Trachea pushed to the r ight
Heart pushed to the r ight
Left hemidiaphragm depressed

PNEUMOTHORAX TENSION PNEUMOTHORAX

Be careful  not to confuse the outline
of the scapula for the lung edge!

CXR Findings

In stable patients who can sit  upright,
CXR is  the 1st-line investigation to

definitively diagnose pneumothorax

If you diagnose a tension
pneumothorax clinically,  DO NOT WAIT
for imaging to confirm the diagnosis –

TREAT THE PATIENT!  



Barcode / stratosphere
sign in M-mode

M-mode: motion mode, represents movement of structures over t ime

Useful in patients who are immobil ised following trauma,
when an erect PA chest x-ray cannot be obtained.

Lung point or
transition point

Absence of lung sl iding
The parietal and visceral
pleura sl ides back and forth
on each other with normal
respiration.  

This sl iding is absent in
pneumothorax.

Normal lung: “seashore sign”
(transit ion of l ine differentiating
movement),  indicating lung
sliding is present.

Pneumothorax:  single “barcode”
pattern,  indicating no lung
sliding.

Transit ion between normal
sl iding lung and no sl iding at
the pneumothorax border

Ultrasound Findings



Intervention Location / TechniqueIndications

Tension pneumothorax 

2nd ICS mid-
clavicular l ine 

OR
4th ICS mid-
axillary l ine

Pleural Interventions for Pneumothorax

Needle decompression/
needle thoracostomy

1° spontaneous
pneumothorax

2nd ICS mid-
clavicular l ine 

OR
4th ICS mid-
axillary l ine

Catheter/needle
aspiration

1° spontaneous pneumothorax
       That was init ially treated with    
       catheter aspiration but did not respond

2° spontaneous pneumothorax
       Unless the pneumothorax is small  and    
       patient is asymptomatic

Traumatic pneumothorax
Tension pneumothorax,
following urgent needle
decompression

Safety tr iangleTube thoracostomy/
intercostal chest drain/

Chest tube
Connected to underwater seal

or Heimlich valve

First pneumothorax
presentation associated with
tension
First 2° pneumothorax
associated with signif icant
physiological compromise
Recurrent pneumothorax
Synchronous bilateral
spontaneous pneumothorax
Persistent air  leak
High-risk occupations (e.g.
pilots,  divers)

Resection of lung parenchyma
(bullae) to remove source of air  leak 

or
Surgical pleurodesis to obliterate

the pleural space (plerual abrasion,
partial  pleurectomy, talc poudrage)

Thoracic surgery
Via thoracotomy or video-

assisted thoracoscopy (VATS)



Ambulatory device

Regular review 
as outpatient 

(every 2-3 days)

Remove device 
when resolved

If stable,  follow up in
OPD in 2-4 weeks

Needle aspiration

Resolved?

Discharge & review in
OPD in 2-4 weeks

Chest drain

Regular review as
inpatient (daily)

Remove drain 
when resolved

Discharge & review in
OPD in 2-4 weeks

Is the patient symptomatic?
NO

High Risk Characteristics?

YES

 NO

What is  the main priority?

Procedure
avoidance

Rapid symptom relief 
(ambulatory)#

CT imaging and
reassess

Rapid symptom relief 
(short-term drainage)

Safe to intervene?
(Pneumothorax

sufficient size?*)

Safe to intervene?
(Pneumothorax sufficient size?*)

Conservative care

PSP
Regular

review as
outpatient
(every 2-4

days)

SSP 
review

inpatient

If  stable,  follow up in
OPD in 2-4 weeks

YES

NO

NO

YES

 NO

1 . Haemodynamic compromise
(tension pneumothorax)

2. Signif icant  hypoxia
3. Bi lateral  pneumothorax
4. Underlying lung disease
5. ≥ 50 years of  age with

signif icant  smoking history
6. Haemopneumothorax

High Risk Characteristics

YES

Pneumothorax Management Algorithm

Take into account
Patient preference
Local availabil ity

Brit ish Thoracic Society Guidel ine for  pleural  disease 2023 

*Pneumothorax of
sufficient size to
intervene depends
on cl inical  context
but,  in  general,
usual ly  ≥2cm
lateral ly  or  apical ly
on CXR,  or  any size
on CT scan which
can be safely
accessed with
radiological  support

#If  ambulatory
pathway avai lable
local ly

YES
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