DIAGNOSTIC ALGORITHM OF PLEURAL EFFUSION
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Figure 316-1 Approach to the diagnosis of pleural effusions.
CHF, congestive heart failure; CT, computed tomography; LDH, lactate
dehydrogenase; PE, pulmonary embolism; PF, pleural fluid; TB,
tuberculosis.
a diagnostic thoracentesis should be performed if the effusions are not
bilateral and comparable in size, if the patient is febrile, or if the patient
has pleuritic chest pain to verify that the patient has a transudative
effusion. Otherwise the patient’s heart failure is treated. If the effusion persists despite therapy, a diagnostic thoracentesis should be
performed. A pleural fluid N-terminal pro-brain natriuretic peptide
(NT-proBNP) >1500 pg/mL is virtually diagnostic that the effusion is
secondary to congestive heart failure.
Hepatic Hydrothorax Pleural effusions occur in ~5% of patients with
cirrhosis and ascites. The predominant mechanism is the direct movement of peritoneal fluid through small openings in the diaphragm into
the pleural space. The effusion is usually right-sided and frequently is
large enough to produce severe dyspnea.
Parapneumonic Effusion Parapneumonic effusions are associated with
bacterial pneumonia, lung abscess, or bronchiectasis and are probably
the most common cause of exudative pleural effusion in the United
States. Empyema refers to a grossly purulent effusion.
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Loculated pleural fluid
Pleural fluid pH <7.20
Pleural fluid glucose <3.3 mmol/L (<60 mg/dL)
Positive Gram stain or culture of the pleural fluid
Presence of gross pus in the pleural space

If the fluid recurs after the initial therapeutic thoracentesis and if any
of these characteristics are present, a repeat thoracentesis should be performed. If the fluid cannot be completely removed with the therapeutic
thoracentesis, consideration should be given to inserting a chest tube
and instilling the combination of a fibrinolytic agent (e.g., tissue plasminogen activator, 10 mg) and deoxyribonuclease (5 mg) or performing a thoracoscopy with the breakdown of adhesions. Decortication
should be considered when these measures are ineffective.
Effusion Secondary to Malignancy Malignant pleural effusions secondary to metastatic disease are the second most common type of
exudative pleural effusion. The three tumors that cause ~75% of all
malignant pleural effusions are lung carcinoma, breast carcinoma, and
lymphoma. Most patients complain of dyspnea, which is frequently
out of proportion to the size of the effusion. The pleural fluid is an
exudate, and its glucose level may be reduced if the tumor burden in
the pleural space is high.
The diagnosis usually is made via cytology of the pleural fluid. If the
initial cytologic examination is negative, thoracoscopy is the best next
procedure if malignancy is strongly suspected. At the time of thoracoscopy, a procedure such as pleural abrasion should be performed to effect
a pleurodesis. An alternative to thoracoscopy is CT- or ultrasoundguided needle biopsy of pleural thickening or nodules. Patients with
a malignant pleural effusion are treated symptomatically for the most
part, since the presence of the effusion indicates disseminated disease
and most malignancies associated with pleural effusion are not curable
with chemotherapy. The only symptom that can be attributed to the
effusion itself is dyspnea. If the patient’s lifestyle is compromised by
dyspnea and if the dyspnea is relieved with a therapeutic thoracentesis,
one of the following procedures should be considered: (1) insertion of
a small indwelling catheter or (2) tube thoracostomy with the instillation of a sclerosing agent such as doxycycline (500 mg).
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Measure PF glucose
Obtain PF cytology
Obtain differential cell count
Culture, stain PF
PF marker for TB

Patients with aerobic bacterial pneumonia and pleural effusion 1717
present with an acute febrile illness consisting of chest pain, sputum
production, and leukocytosis. Patients with anaerobic infections present
with a subacute illness with weight loss, a brisk leukocytosis, mild anemia, and a history of some factor that predisposes them to aspiration.
The possibility of a parapneumonic effusion should be considered
whenever a patient with bacterial pneumonia is initially evaluated.
The presence of free pleural fluid can be demonstrated with a lateral
decubitus radiograph, computed tomography (CT) of the chest, or
ultrasound. If the free fluid separates the lung from the chest wall by
>10 mm, a therapeutic thoracentesis should be performed. Factors
indicating the likely need for a procedure more invasive than a thoracentesis (in increasing order of importance) include the following:

Mesothelioma Malignant mesotheliomas are primary tumors that
arise from the mesothelial cells that line the pleural cavities; most are
related to asbestos exposure. Patients with mesothelioma present with
chest pain and shortness of breath. The chest radiograph reveals a
pleural effusion, generalized pleural thickening, and a shrunken hemithorax. The diagnosis is usually established with image-guided needle
biopsy or thoracoscopy.
Effusion Secondary to Pulmonary Embolization The diagnosis most commonly overlooked in the differential diagnosis of a patient with an
undiagnosed pleural effusion is pulmonary embolism. Dyspnea is the
most common symptom. The pleural fluid is almost always an exudate.
The diagnosis is established by spiral CT scan or pulmonary arteriography (Chap. 300). Treatment of a patient with a pleural effusion
secondary to pulmonary embolism is the same as it is for any patient
with pulmonary emboli. If the pleural effusion increases in size after
anticoagulation, the patient probably has recurrent emboli or another
complication, such as a hemothorax or a pleural infection.
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