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Introduction 1

INTRODUCTION

Mechanical ventilation is one of the life support procedures
closely associated with the development of modern Intensive Care
Medicine. Although mechanical ventilation is a life-saving
intervention for patients suffering from acute respiratory failure, it is
associated with numerous grave complications and should be
discontinued at earliest possible time (Bilan et al., 2009).

The indications for mechanical ventilation, rather than acute
respiratory failure are, coma , acute exacerbation of chronic
obstructive pulmonary disease , neuromuscular disorders, and other
disorders including; acute respiratory distress syndrome, heart
failure, pneumonia, sepsis, complications of surgery, and trauma. The
objectives of mechanical ventilation are primarily to decrease the
work of breathing and reverse life-threatening hypoxemia or acute
progressive respiratory acidosis (Bilan et al., 2009).

The most serious potential complication of mechanical
ventilation is ventilation-induced lung injury (VILI). VILI was, for
years, synonymous with clinical barotrauma, the leakage of air due to
disruption of the airspace wall. Theextra-alveolar accumulation of air
causes several manifestations of which the most threatening is tension
pneumothorax (Han et al., 2005).
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However, mechanical force-induced signal transduction
(mechano-transduction) is responsible for many physiological
processes in lung development_in maintaining lung functions and in
pathological conditions related to lung disease, such as asthma,
chronic obstructive pulmonary disease (COPD), and acute respiratory
distress syndrome (ARDS), especiadly related to VILI. However,
many signal transduction pathways are shared by both the injury and
repair processes (Han et al., 2005).

On other hand, acute lung injury and its more severe
manifestation, ARDS, continue to represent significant clinical
challenges with mortality rates of about 60%. Treatment in this
patient population remains largely supportive, with mechanical
ventilation until the acute insult subsides. Although necessary,
positive pressure mechanical ventilation has been implicated as a
cause of secondary lung injury acting to exacerbate the primary lung
injury. Three main mechanisms of VILI have been postulated,
volutrauma, or aveolar over-distension, atelectrauma or repetitive
shear stresses of the aveolar epithelium caused by unstable alveoli
recruiting, and derecruiting, and biotrauma, or inflammation
secondary to the mechanical injury induced by volutrauma and
atelectrauma. Ventilator-associated pneumonia (VAP) is a mgor
infectious complication in criticaly ill patients in terms of its
incidence and associated mortality and morbidity (Aarts et al.,
2008).




