- The detection of pleural effusion or pneumothorax in the critically ill patient is often a
subtle finding on clinical examination and even on chest radiography.
- A pleural effusion may not be seen on the supine chest radiograph because a diffuse alveolar infiltrate
may silhouette the posterior layering of pleural fluid; the effusion may be misinterpreted by the physician
as an underexposed film or attributed to objects outside the chest.
- Pneumothorax may not be detected in the supine patient because pleural air is situated anteriorly
and will not produce the diagnostic visceral pleural line seen on upright radiographs.
- When a pneumothorax develops in the setting of positive-pressure ventilation, it can be a lifethreatening event, and appropriate action should be taken without delay to prevent a tension pneumothorax.
Signs of pneumothorax & pleural effusion in the supine CXR

general

- Pleural disease as a primary reason for admission to the ICU is relatively uncommon.
- These instances include unilateral or bilateral large pleural effusions causing respiratory
failure, hemothorax requiring intensive monitoring for rate of bleeding and hemodynamic
status, empyema with associated sepsis, and secondary spontaneous pneumothorax
causing respiratory insufficiency and tension physiology.
- Pleural complications of diseases and procedures performed in the ICU are common
and may even be overlooked in the critically ill patient; they are often overshadowed by
the major presenting illness that is the reason for admission to the ICU.
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- A common and often problematic diagnostic dilemma is the differentiation of an empyema from a lung abscess.
Radiographic clues that are helpful in making this differentiation include the following:
(i) Bronchovascular markings are displaced by an empyema and obliterated by a lung abscess.
(ii) An empyema crosses major lobar boundaries, whereas a lung abscess conforms to
segmental or lobar boundaries.
(iii) An empyema forms an obtuse angle and a lung abscess forms an acute angle with the chest wall.
(iv) A lung abscess has a spherical shape and equal length of the air-fluid level in both frontal and
lateral views, whereas the air-fluid level of an empyema is longer in one of the two projections.
(v) The air-fluid level of an empyema extends to the periphery of the lung.
(vi) The edge of a lung abscess tends to be indistinct from the surrounding lung, whereas
the edge of an empyema is sharply defined.
General
- Most critically ill patients in the ICU have poor underlying cardiopulmonary
reserves and may be unable to tolerate even a minimal pneumothorax.
Iatrogenic pneumothorax:
- In nonventilated patients who sustain an iatrogenic pneumothorax after placement of a
CVC, close observation and supplemental oxygen are recommended in those who have
minimal symptoms and a small (<15%) pneumothorax. If a patient is more symptomatic
or has a larger pneumothorax (>15%), placement of a small-bore chest tube is
recommended. In the ACCP consensus statement, the distance between the chest wall
and visceral pleural surface can be used in substitution of the percent of lung collapse.
Based on these guidelines, observation is done for a pneumothorax of less than 3 cm and
pleural drainage is required for 3 cm or greater of lung collapse.
Persistent pneumothorax:
- Pneumothorax is defined as persistent when it lasts more than 10 days, while treated
uninterruptedly by tube thoracostomy with underwater seal, with or without suction.
- The most common cause of persistence is bronchopleural fistula; other causes include
formation of fibrinous peel over the lung, pleural adhesions, bronchial or pulmonary tear
due to trauma, and bronchial obstruction.
- The possibility of obstruction mandates bronchoscopy to rule out mucus plugs, tumor,
or a foreign body. Extraction of the foreign body or aspiration of bronchial secretions will
nearly always result in immediate expansion of the lung.
- Other causes of persistence are best sought by inspection of the pleura at thoracoscopy.
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