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Objective of lecture 
-Definition of pleural effusion
-Pathophysiology of pleural effusion 
-Types of pleural effusion 
-Clinical presentation of pleural effusion 
-Investigation of patient with pleural effusion
-Malignant pleural effusion 
 



CASE 
70y old man , a known case of congestive heart failure , 
now  presented with pleuritic chest pain , dyspnea , 
orthopnia .
On CXR ,showed pleural effusion . 



Normal pleura
The pleura is a vital part of the respiratory tract whose role it is to 
cushion the lungs and reduce any friction which may develop 
between the lungs, rib cage, and chest cavity. 
The pleura consists of a two-layered membrane that covers each 
lung.



Pleural effusion 
Pleural effusion is an abnormal extravascular fluid collection 
in the pleural space 

Pleural effusion can classify in to 2 types:
 

1-Inflammatory types
A-Exudates
B-Empyema

2-Non inflammatory types
A-Transudates
B-Hemothorax
C- Chylothorax 



Decreased lymphatic drainage (e.g., carcinomatosis)

Many 
causes

The pleural space usually contains a small amount of fluid (0.3ml/kg 
of body weight) which is absorbed and secreted in equilibrium via 
the lymphatic drainage system .
However disruption of this balance can lead to fluid accumulation 
and an association pleural effusion 



Exudates (pyothorax , inflammatory process) :-occur in case with 
inflammation because of increased vascular permeability as result 
of increased  inter endothelial spaces and allows plasma proteins 
and leukocytes to enter sites of infection or tissue damage lead to 
edema . Organization of these exudates with dense fibrous adhesions 
can affect lung expansion.

Transudates( hydrothorax ,non inflammatory):-When fluid leaks 
out because of increased hydrostatic pressure or decreased osmotic 
pressure .
 





PE

Note :- PE  caused  transudate  and  in late state lead to 
exudate  .



CXR :-showing accumulation of pleural effusion in the right hemi 
thorax with blunting of the right costophrenic angle  . Pleural 
effusion tend to be crescent in shape (i.e. concave towards the lung) .



Empyema ( inflammatory):- is an accumulation of frank 
pus and fluid from infected tissue in pleural cavity . 
Requires the presence of bacteria on gram staining of the 
pleural fluid .The color is yellow ,cloudy and foul odor . 
Other name called para-pneumonic effusion

Treated by drainage of the  collection and antibiotics after 
microbiological finding . 



CXR:-Empyema's form an obtuse angle with the chest wall 
.The biconvex shape is also suggestive of the diagnosis. 



Hemothorax (non-inflammatory) :- is an accumulation of 
blood that form from rupture of the aortic aneurysm or 
trauma .

Chylothorax ( non-inflammatory) :-collection of milky 
lymph fluid , from rupture of the thoracic ducts and 
usually due to neoplastic lymphatic obstruction  .
If triglyceride level is > 100mg /dl , consider chylous 
effusion.

 



Malignant pleural effusions
 

1-Malignant disease involving the pleura is the second leading  cause 
of exudative pleural effusions .

2-Bloody and massive pleural effusion is the typical clinical picture . 

3-Significantly high Lactate dehydrogenase (LDH) and 
Carcinoembryonic antigen (CEA)  level in pleural effusion
 
4-must be malignant cells present in pleural effusion to confirme 
diagnosis of malignant pleural effusions in the sample  
A-Pleural fluid aspiration for cytology examination   , 
B-Needle biopsy , thoracoscopy or open pleural biopsy to confirmed 
the diagnosis .





Investigation  for pleural effusions
1-CXR
2-US
3-CT 
4- Aspiration of fluid to confirm diagnosis

LDH (lactate dehydrogenase) is an enzyme catalyzing the 
reaction
LDH is in almost all of the body s cells and is released into 
the body when cells are damage or destroyed 
The blood level of LDH is a general indicator of tissue and 
cellular damage 



Treatment of pleural effusion 
1- Treat the underlining condition

2- if fluid is large ,drainage is advised (thoracenthesisc or chest tube)
3-Surgery:- is indicated for a recurrent pleural effusion
 
A-pleurodesis :- comprises the insertion of a powder (sclerosing 
agent like tetracycline )into the pleural cavity to adhere both the 
pleura together .

B-Pleurectomy is the removal of the parietal pleura from the chest 
wall leaving a raw surface to which the visceral layer sticks

 The thoracentesis site should be in the mid scapular or posterior 
axillary line (5-10 cm lateral to spine), and one to two intercostal 
spaces below the highest level of the effusion



Thoracenthesis



u/s guide for thoracenthesis
 



Pneumothorax 
Pneumothorax refers to air or gas in the pleural cavity, usually with
associated ipsilateral lung deflation; it can be 
1-traumatic (e.g., after rib fractures that puncture the lung) 
2-or spontaneous, occurring after peripheral apical bleb rupture. 

-Tension pneumothorax occurs when a defect between airways and 
pleura acts as a one-way valve, admitting air during inspiration but 
failing to release it during expiration under positive pressure. The 
progressively increasing pleural pressure compresses the contralateral 
lung and mediastinal structures and represents a serious, potentially 
fatal complication.
This is life threatening and requires immediate treatment to release 
the pressure . 
Treatment can life –saving 



Tension pneumothorax 
The progressively increasing pleural pressure 
compresses the contralateral lung and 
mediastinal structures (trachea ,heart ) .





Treatment :-Needle Decompression (ND). 
an immediate temporizing intervention for this condition is required 
by direct Needle Decompression (ND). 
1-the 2nd intercostal space (joint of sternal angle landmark)in the 
mid-clavicular line (ICS2-MCL).              
- 2- the 4th/5th intercostal space just anterior to the anterior-axillary 

line (ICS4/5-AAL) or anterior to the mid-axillary line (ICS4/5-MAL).
- Followed by insertion of a chest tube

-  
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