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Introduction

Introduction

Pleural effusion is common in critically ill patients. Most
effusions in intensive care unit (ICU) patients are of limited
clinical significance; however, some are important and require
aggressive management (David et al., 2011).

Medical ICU patients appear to be at risk for developing
pleural effusion; as many patients present with hypotension and
hemodynamic instability and are treated with aggressive
hydration leading to fluid overload resulting in transudative
effusions that are often bilateral even in the absence of heart
failure (Sahn et al., 1995). Importantly, mechanical ventilation
leads to areas of atelectasis that may be associated with pleural
effusions. Sedation, paralysis, acute lung injury, and limited
mobility can lead to the collapse of basal lung segments (Zocchi
2002).

Transudative effusions in ICU are commonly caused by
volume overload, decreased plasma oncotic pressure, and regions
of altered pleural pressure attributable to atelectasis and
mechanical ventilation. Exudates could be sequelae of pulmonary
or pleural infection, pulmonary embolism, postsurgical
complications, and malignancy (David et al., 2011).

Pleural effusions present in ICU patients are frequently
uncomplicated. Empyema is relatively uncommon, but when it is
encountered, it appears to be resistant to antibiotic treatment alone
in the ICU (Fartoukh et al., 2002).

When clinical suspicion for infection is low, observation of
pleural effusions in the ICU is warranted initially, because most
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Introduction
are caused by noninfectious processes that should improve with
treatment of the underlying disease (Lalaine et al., 1997).

Mechanically ventilated patients with pleural effusions
should be semirecumbant and treated with higher levels of
positive-end expiratory pressure (David et al., 2011). Detection
of small pleural effusions is problematic in these patients, because
chest radiographs are usually obtained with the patient in the
supine or semi recumbent position and a pleural fluid volume of
<500 ml may produce only a subtle increased haziness over the
lower lung zone (Wiener et at., 1991).

Chest ultrasonography is a portable, low-cost, radiation-
free method, showed consistently high sensitivity, specificity and
accuracy in detecting fluid in the pleural space, in different
populations and clinical settings (Alexandre et al., 2010).
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Aim of the work

The aim of this study is to determine the prevalence, causes and
clinical significance of pleural effusion in critically ill patients
and to compare different methods of assessment and
management, and finally to correlate all data with patient
outcomes.
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Anatomy of the pleura

The pleura is made of two serosal membranes, one
covering the lung (visceral pleura) and one covering the inner
chest wall (parietal pleura). Their surfaces glide over each other,
facilitating proper lung movements during the various phases of
respiration (Bertin and Deslauriers, 2011).

The visceral pleura covers the lung parenchyma, not only at
its points of contact with the chest wall, diaphragm, and
mediastinum but also in the inter-lobar fissures. The parietal
pleura lines the inside of the thoracic cavity. It is subdivided into
the costal, mediastinal, and diaphragmatic parietal pleura. The
visceral and the parietal pleura meet at the lung root. At the
pulmonary hilus, the mediastinal pleura is swept laterally onto the
root of the lung. Posterior to the lung root, the pleura is carried
downward as a thin double fold called the pulmonary ligament
(Light, 2007).

A film of fluid (pleural fluid) is normally present between
the parietal and the visceral pleura. This thin layer of fluid acts as
lubricant and allows the visceral pleura covering the lung to slide
along the parietal pleura lining the thoracic cavity during
respiratory movements. The potential space, between the two
layers of pleura is designated as the pleural space. It is a potential
space rather than an actual one (Wang, 1998).

Both pleural surfaces are lined by a squamous epithelial
layer, often called mesothelium, whose surface is richly endowed
with long microvilli (Ochs and Weibel, 2008).

The pleura is a monolayer of mesothelial cells which rest
on a matrix of collagen, elastic fibers, blood vessels, and
lymphatics, which allow the lung and chest to expand and
contract, protected from friction by the pleural fluid and

4



Review of literature

properties of the mesothelial cells. With a rich blood supply and
lymphatic system just deep to the mesothelial layer, the pleura is a
dynamic layer protecting the lung and pleural cavity from
infection while transmitting the forces of respiration without
damage to the underlying lung parenchyma (Finley and Rusch
,2011).

Mesothelial cells are metabolically active and appear to
have several functions. They are likely to be responsible, at least
in part, for regulating the composition and amount of pleural fluid
and there is evidence that they have the ability to produce
components of the sub-mesothelial connective tissue. Surface-
active phospholipids similar to alveolar surfactant, most likely
produced by mesothelial cells, have been found in the pleural
space, where they may act as lubricants to facilitate pleural
surface movement (Fraser, 2005).

Blood supply of the pleura:

The parietal pleura receives its blood supply from the
systemic capillaries. Small branches of the intercostal arteries
supply the costal pleura, whereas the mediastinal pleura is
supplied principally by the pericardiophrenic artery. The
diaphragmatic pleura is supplied by the superior phrenic and
musculophrenic arteries. The venous drainage of the parietal
pleura is primarily by the intercostal veins, which empty into the
inferior vena cava or the brachiocephalic trunk (Peng and Wang,
2003).

The bronchial artery supplies most of the visceral pleura
facing the mediastinum, the pleura covering the interlobular
surfaces, and a part of the diaphragmatic surface. The blood
supply for the remaining portions of the visceral pleura is less
understood and is thought by some to be through the pulmonary
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