
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

  

CAUSES 
Excess fluid collection in the pleural space 
Due to: 

1. Too much fluid being produced  exudative 
or transudative  

2. Too little is drained away  lymphatic 
effusion 

The pleural cavity lies between the parietal pleura and 
visceral pleura  very thin space with pleural fluid for 
lubrication  
 

TRANSUDATES 
Too much fluid leaves the capillaries due to: 

1. Increased hydrostatic pressure (force that blood 
exerts on walls of vessels i.e. blood pressure) 

 Left ventricular failure 
2. Decreased oncotic pressure (inability of solutes like 

large proteins to move across the capillary by 
osmosis) 

 Liver cirrhosis and nephrotic syndrome 
Bilateral effusions tend to be transudates (heart failure) 
Tend to reflect systemic pathology i.e. organ failure 

EXUDATES 
Inflammation of the pulmonary capillaries  larger spaces 
allows more fluid, immune cells and large proteins to leak 
out of the capillaries 
Very common: Malignancy (caused by spread of cancer to 
pleural lining. Usual survival 4-6 months e.g. mesothelioma – 
asbestosis), parapneumonic effusions, tuberculosis 
Less common: Pulmonary embolism, rheumatoid arthritis, 
SLE, pancreatitis, post-MI 
Tend to reflect local problems i.e. infection or cancer in lung 

LYMPHATIC PLEURAL EFFUSION A.K.A. CHYLOTHORAX 
Thoracic duct is disrupted  most common cause is damage 
during surgery but can also be compressive tumours 
Lymphatic fluid accumulates in the pleural space 

Pleural Fluid Protein 
Transudate: <25g/L 
Exudate: >35g/L 
If between 25-35g/L, use ‘Light’s Criteria’ 
Exudate if ≥1 are true: 

1. Pleural protein is greater than 50% of serum protein 
2. Pleural LDH is 60% greater than serum LDH (Pleural 

LDH/Serum LDH > 0.6) 
3. Pleural LDH is >66% (2/3) upper limit of lab normal LDH 

Pleural Fluid Glucose 
Low pleural glucose < 3.4 mmol/l  infection, malignancy, 
rheumatoid arthritis, tuberculosis, oesophageal rupture, SLE  

Pleural pH (bedside testing) 
Mirrors glucose  
< 7.20  complicated parapneumonic effusion. Indication for 
tube drainage 

DIAGNOSIS OF PLEURAL EFFUSION 
SYMPTOMS [Depend on size] 
Small effusion  may be asymptomatic 
Large effusions  pain upon inhalation (pleurisy), 
shortness of breath, worse when supine 
CLINICAL SIGNS – Resp. exam 

• Decreased chest expansion: asymmetrical  

• If very severe can cause tracheal deviation (away 
from effusion) 

• Percussion: stony dull 

• Auscultation: bronchial breath sounds reduced at 
level of effusion 

• Reduced tactile Vocal Fremitus/Vocal resonance 
 less chest wall vibration when person speaks 

INVESTIGATIONS  
1. Chest X-ray  unable to see hemi-diaphragm, 

dense white shadowing, creeping up the side.  

2. Thoracocentesis/pleural tap 
Detect presence of effusion with ultrasound 
Insert needle to drain effusion (gravity to drain) 
Remember neurovascular bundle sits beneath ribs, so 
you go just above (VAN  Vein, artery, nerve) 
3. Tests on extracted fluid 
Biochem: glucose, protein, lactate dehydrogenase 
(LDH), pH (if low = empyema & chest drain) 
Micro: microscopy, culture and sensitivity (MCS) + AFB 
(TB test) sputum 
Histology: cytology  cells 

 
 

CXR: 
Can you see the 
hemi-diaphragm? 
[Blurring of 
costophrenic angle 
as fluid displaces the 
air usually there] 
Dense white 
shadowing?  
Creeping up the 
side? 
 

TREATMENT FOR PLEURAL EFFUSION:  
Chest drain or thoracocentesis  get rid of fluid 
Talc pleurodesis  Talc can be pushed through 
chest tube causing inflammation of pleural 
surfaces, so they stick together 
If parapneumonic  Abx needed 
Tunnel drain/indwelling pleural catheter  
Hickman line tunnels under skin and drain fluid 
with bottle. Particularly good for malignant 
effusion 
VATS (Video-assisted thoracoscopic surgery)  
to repair pleural membrane breach 
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DIAGNOSIS OF PNEUMOTHORAX 
SYMPTOMS: Shortness of breath, (unilateral) 
chest pain. Spontaneous pneumothorax may 
present asymptomatically 
CLINICAL SIGNS: 
- Reduced breath sounds 

- Reduced chest expansion on the side of 

pneumothorax 

- Hyperresonant when percussed 

INVESTIGATIONS:  
X-RAY/CT 
- Outline of collapsed lung can be seen  

lung tissue mostly black/ air in pleural space 

completely black 

- Tension pneumothorax may show 

displacement of chest structures, 

compressed heart and tracheal deviation` 

Collapsed lung 

TREATMENT OF PNEUMOTHORAX 
- Wide bore chest drain attached to an 

underwater seal bottle  

- Tension pneumothorax  Needle 

decompression. Midclavicular line in 2nd 

intercostal space (just above 3rd rib) or 

Midaxillary line in 4th intercostal space – just 

above 5th rib (usual location of chest drain) 

 

CAUSES OF PNEUMOTHORAX 
2 opposing forces: 

1. Muscle tension on the diaphragm and chest wall  
expand outward 

2. Elastic recoil of the lungs  pull inward 
Balance of the forces = vacuum in pleural space (pressure: -
5cmH2O)  
Air enters the pleural space if seal of pleural space is punctured = 
PNEUMOTHORAX 
Pressure in pleural space becomes 0 cmH2O  
Lungs pull inwards  collapse and chest wall springs out 
Hypoxia and hypercapnia due to impaired gas exchange  

SPONTANEOUS PNEUMOTHORAX 
Bullae (air pocket) form when the alveoli develop a small leak and 
air slowly seeps into surrounding lung tissue 
Results in a bulla  bursts  hole in visceral pleura  

Primary spontaneous 
Pneumothorax happens in the absence of an underlying 
condition  
Risk factors: tall, thin adolescent males who smoke 

Secondary spontaneous 
Pneumothorax happens due to underlying condition  
e.g. Marfan’s syndrome, Cystic Fibrosis, Emphysema, Lung cancer 

TRAUMATIC PNEUMOTHORAX 
e.g. gunshot or stab wound 
Air can enter from outside directly into pleural space due to 
breach of parietal pleura 

TENSION PNEUMOTHORAX 
(more common in trauma) 

- Acts as one-way valve  air can enter but cannot leave  
- Air builds up in pleural space with each breath  increasing 

pleural pressure  lung collapses and heart can be 
compressed. 

- Can cause tracheal deviation  
- Can result in cardiac arrest 

PNEUMOTHORAX 


