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Small pleural effusion seen on 
lateral chest radiograph.

On CT, the most reliable features for distinguishing 
malignant pleural disease are presence of a pleural rind 
(defined as circumferential involvement of the hemithorax, 
including the mediastinum), nodular pleural thickening, 
pleural thickening greater than 1 cm, and mediastinal pleural 
involvement.
Pleural calcifications indicate a benign process.



Obtain further pleural fluid studies including 
pH, Glucose, Gram stain and cultures, 
cytology, cell counts.

Frank empyema, Positive Gram stain/cultures, 
LDH > 1000, pH < 7.2, Glucose < 40

Parapneumonic Effusion

*Positive Cytology

Malignant Pleural Effusion

*Pleural fluid cytology is conclusive for cancer in 
90.5% of cases. If fluid is negative and clinical 
suspicion is high, image guided pleural biopsy has an 
overall sensitivity of 87.5%.

Exudate: alteration of local factors 
resulting in abnormal formation 
and absorption of pleural fluid.

*The most common etiology in the US is 
congestive heart failure, with an estimated 
annual incidence of 500,000
Other common etiologies include cirrhosis 
and nephrosis.

Lights Criteria
-Pleural protein to serum protein ratio >0.5
-Pleural LDH to serum LDH ratio >0.6 
-Pleural LDH greater than two-thirds of 
upper limit of normal for serum 

Triglyceride > 110mg/dL

Chylothorax

+

–



Inflammatory fluid enters the pleural space 
across pleural membranes that have increased 
permeability due to pneumonia. The pleural 
fluid is nonviscous, free-flowing, and sterile.

Fibropurulent (2-4 weeks)

Organizing (4-6 weeks)
Bacteria, leukocytes, and debris accumulate in the 
pleural space. Fibrin barriers begin to form creating 
loculated pockets.

Fibroblastic response creates a thick pleural 
peel which resists respiratory motion and 
precludes percutaneous drainage.

ACCP system for staging pleural infections and drainage recommendations



Seldinger Technique

Trocar Technique

Blunt Dissection

Video Assisted Thoracoscopy (VATS)

Thoracotomy

A large incision is made parallel to the rib, the 
subcutaneous tissues are dissected away, a 
large bore tube is inserted.
Advantages: Allows digital exploration for 
loculations and ability to direct the tube in the 
pleural space.
Disadvantages: Painful, large incision and large 
scar.

A sharp-tipped rod (the trocar) is
passed through the chest tube and then 
used to pierce the pleural space via a skin 
incision. The trocar is then removed.
Advantages: Technically simple procedure.
Disadvantages: Increased risk of 
complications including puncture of the 
lung or surrounding organs.

A needle is advanced into the pleural 
space, follow by a guidewire, dilators, and 
then a chest tube.
Advantages: Smaller incision, less pain, 
smaller scar.
Disadvantages: Inability to digitally 
examine the pleural space, limited ability 
to direct the chest tube.

1-4 small incisions are made in the chest wall to 
accommodate a scope and instruments.
Typically performed in the fibropurulent phase 
although increasingly used in the organizing phase 
of parapneumonic effusions.
Advantages: Decreased operating times and costs, 
less effect on post-op ventilator mechanics of 
chest wall.
Disadvantages: Cannot be used when pleural 
space is obliterated.

A posterolateral thoracotomy is made at the 
level of the 5th or 6th intercostal space. 
Advantages: Allows for thorough parietal 
decortication and reexpansion of trapped 
lung.
Disadvantages: Greater operative trauma.
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Indwelling Catheter Placement (PleurX)

For treatment of refractory/recurrent  
malignant effusions and malignant pleural 
effusions with underlying trapped lung

Chemical Pleurodesis

A procedure that uses chemical agents to cause inflammation with fibrin deposition and consequent adhesion 
between the layers of the pleura, preventing fluid accumulation and improve breathing. 

Pleurodesis should be restricted to patients who have respiratory symptoms caused by effusion, life expectancy 
longer than 2 to 3 months, MPE nonresponsive to systemic chemotherapy, and lung expansion to the chest wall after 
therapeutic thoracentesis.

A pleural agent can be instilled at bedside via an intrapleural chest catheter (thoracostomy) or with the use of 
thoracoscopic techniques including video-assisted thoracoscopic surgery.



The goal of intracavitary fibrinolytic therapy (ICFT) is 
to liquidate congealed pleural fluid and reduce 
fibrous loculations that arise as a consequence of 
prolonged parapneumonic collections. 

Fibrinolytics are typically used in complicated, 
parapneumonic effusions in acutely ill patients and 
patients who are poor surgical candidates.

Thrombolytic drugs are a type of fibrinolytic that 
dissolve blood clots by activating plasminogen, which 
forms a cleaved product called plasmin. Plasmin is a 
proteolytic enzyme that is capable of breaking cross-
links between fibrin molecules. 

The data on efficacy of thrombolytics alone remains 
controversial, the large First Multicenter Intrapleural 
Sepsis Trial (MIST1)  showed no benefits in drainage 
using intrapleural streptokinase.

DNase
Due to the presence of extracellular DNA and bacterial components in 
the pleural space which may increase viscosity and permit biofilm 
formation, DNase is a type of fibrinolytic that has been utilized to 
decrease pleural fluid viscosity and facilitate drainage.

A study performed in the United Kingdom demonstrated significantly 
improved drainage in patients treated with a combination of DNase and 
tPA when compared to either alone. 
(Rahman NM. Intrapleural use of tissue plasminogen activator and DNase in pleural infection. N Engl J Med. 2011.)

Suggested 
dosages of 
thrombolytics






