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As far as the composition of pleural fluid is con-
cerned it generally contains a normal number of cells, 
approximately 1.7 x103 white blood cells per microliter, 
of which 75% are macrophages, 23% lymphocytes, 1% 
neutrophils (slightly higher in smokers), 0% eosinophils 
and 1% to 2% mesothelial cells. Moreover, it contains a 
small amount of protein, which is less than 1.5 g/dl and 
is primarily composed of albumin [1,5].

Materials and Methods
This narrative review was conducted following a 

PubMed search using the keywords “pleural effusion,” 
“pleural fluid,” “pseudochylothorax” and “chylothorax,” 
limited to English-language publications through Febru-
ary 2026. Twenty-nine relevant articles, including clinical 
studies, reviews, and guideline-based publications, were 
selected for analysis.

Mechanisms of Fluid Accumulation
Pleural effusion is the abnormal accumulation of 

pleural fluid due to local or systemic pathologies that 
lead to changes in the dynamic balance and equilib-
rium within the chest cavity [1]. This pathological fluid 
accumulation is generally the result of an imbalance 
between the rate of production and the rate of reab-
sorption of pleural fluid. The underlying pathology af-
fecting the production of fluid may be either systemic 
or local, and it affects the oncotic and/or hydrostatic 
pressure or the integrity of the pleura (Table 1). As far 
as disruption of drainage is concerned, the underlying 
pathologic mechanisms affect the removal of fluid and 

mainly disrupt the flow of the lymphatic vessels or lead 
to increased central venous pressure, which indirectly 
leads to lymphatic fluid accumulation [2].

Symptoms – Signs - Imaging modalities
Pleural effusion is characterized by a wide range of 

signs and symptoms varying from asymptomatic disease 
to exertional breathlessness or dyspnoea and ortho-
pnoea at rest and moderate to profound hypoxemia 
and tachypnoea with the underlying pathophysiology 
being vague [6]. 

Based on the PLEASE study, one of the largest pro-
spective studies regarding pleural effusion signs and 
symptoms pre- and post- drainage, reducing the space-
occupying or mass effect of pleural effusion appears to 
be an important contributor to improved breathlessness 
irrespective of lung re-expansion. Notably, in the PLEASE 
study, lung volumes, heart rate and respiratory rate un-
derwent only modest absolute changes after drainage, 
whereas the ipsilateral diaphragm showed more obvious 
changes in shape and movement, possibly due to its 
more compressible/distortable nature. Abnormalities 
in diaphragm movement were common, and their pres-
ence, in addition to baseline level of breathlessness, were 
independent predictors of the likelihood of symptom 
relief after fluid drainage [7]. Another smaller study by 
Estenne et al. suggested that relief of dyspnoea following 
thoracocentesis results primarily from a reduction in the 
size of the thoracic cage, which allows the inspiratory 
muscles to operate on a more advantageous portion 
of their length-tension curve. This is because only small 

Table 1.  Mechanisms of pleural fluid accumulation.

Pleural fluid accumulation mechanisms

Increased production rate

With normal integrity of the endothelial and mesothelial membranes.

•	 Raised capillary hydrostatic pressure (e.g. congestive heart failure)

•	 Raised intrathoracic sub-atmospheric pressure (e.g. atelectasis)

•	 Low capillary oncotic pressure as in hypoalbuminemia (e.g. cirrhosis, nephrotic syndrome, malnutrition)

With disrupted permeability of the endothelial membrane.

•	 Local disruption of pleural integrity (e.g. pneumonia, pulmonary embolism, cancer)

Extrapulmonary pathology (e.g. hepatic hydrothorax)

Low reabsorption rate

Disrupted integrity of lymphatic vessels at the level of the stomata or along their course (e.g. cancer, thoracic duct rupture)

Increased Central Venous Pressure.


