Empyema
Objective : To show the definition, causes, phases and management of Empyema

It's a collection of purulent fluid in the pleural space, it may be localized (encapsulated), or it may involve the entire pleural cavity.

Etiology

Acute empyemas 
1- lung infection such as lobar pneumonia, lung abscess or bronchiectasis. 
2- Pulmonary infarction
3- Complication of pneumothorax 
4- Infection from mediastinal structures such as the trachea or bronchi (bronchopleural fistula); the esophagus (perforation, leaking esophagogastric anastomosis); an abscessed lymph node; or osteomyelitis of the dorsal spine.
5- Subphrenic or intrahepatic abscess can spread via the rich lymphatics of the diaphragm to cause empyema. 
6- Infection can be introduced into the pleural spaces from without, for example, by trauma, needle aspiration, or operation.
7- Hematologic spread (bacteremia or sepsis) 
8- Complication of hemothorax.



Chronic empyemas   
1- Inappropriate management of acute empyema
A- Chest tube too small.
B- Early removal of chest tube.
C- Chest tube is in an inappropriate site.
D- The development of bottle neck deformity of empyema cavity.
E- Wrong choice of Antibiotics, inadequate dose, inadequate duration, etc…
2- Persistence of underlying cause
A- Bronchopleural or esophagopleural fistula.
B- Persistence of foreign body.
C- Osteomyelitiis of spine or rib.
D- Aggressive micro-organisms not responsive to Antibiotics.








Pathogenesis 
The most common bacteriologic agents are Staphylococcus aureus, pneumococci , and a variety of gram- negative organisms:Klebsiella pneumoniae,  Pseudomonas,Escherichia coli,Enterobacteriaceae Proteus, Bacteroides, and Salmonella.
Anaerobic flora are common, especially Bacteroides, and usually occur in mixed flora. 
Cases involving Mycobacteria or fungi are rare. Multiple organisms may be found in up to 50% of patients.

Phases of empyema

· Exudative empyemas(acute phase) 
Are characterized by thin fluid with low cellular content and an underlying lung that re-expands readily. 

· Fibrinopurulent empyema(transitional phase)
Are characterized by large numbers of polymorphonuclear leukocytes and by deposition of fibrin on both the visceral and the parietal surfaces of the involved pleura. It begins after 48 hours.  In this transitional phase between acute and chronic empyema, there is a progressive tendency toward loculation.

· Organizing empyema(chronic phase)
Fibroblasts appear in the now heavier fibrin coating of the pleural membranes, and the exudate is quite thick.
This stage occurs after as little as 1 to 2 weeks and is associated with an ingrowth of capillaries and fibroblasts into the pleural rind and inexpansile lung. 


Clinical features:- 
In acute and transitional phases, signs and symptoms of the underling lung infection (couph, fever, sputum) followed by symptoms of pleural effusion (dyspnea and chest pain).  In chronic phase, anorexia, weight loss, lethargy, debilitation, and anemia.

Investigations:-
· CXR 
[bookmark: _GoBack]Appearance of fluid, fluid and air, or a pleural or interlobar opacification compatible with fluid. 

· Thoracentesis
Thoracentesis with Gram stain and culture of the fluid obtained confirms the diagnosis and guides selection of antibiotics. The gross appearance of the fluid usually is unambiguous, although some seropurulent parapneumonic effusions are sterile. 

· CT scan
It's required to distinguish simple empyema from an intraparenchymal process such as lung abscess.


Treatment
The objectives of treatment for all stages of empyema are: 
1- Control of the primary infection and its secondary manifestation, the empyema. 
2- Evacuation of the purulent contents of the empyema sac and eradication of the sac, to prevent chronicity.
3- Re-expansion of the underlying lung to restore function.


· Thoracentesis 
· Intercostal tube for closed drainage 
· VATS
· Resection of a short segment of rib 
· Open drainage
· Decortication
· Thoracoplasty
· Pedicled muscle flaps
· Pleuropneumonectomy
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