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Summary 

Acute lung injury (ALI) and acute respiratory distress 

syndrome (ARDS) are both defined by the acute onset of 

bilateral infiltrates consistent with pulmonary edema, but 

without evidence of elevated left atrial pressure. The severity of 

the hypoxemia distinguishes ARDS from ALI, being in ARDS 

an arterial oxygen tension to fraction of inspired oxygen ratio 

(PaO2/FiO2) of 201 to 300 mmHg, while in ALI PaO2/FiO2 of 

≤200 mmHg 

The initial courses of ALI and ARDS are characterized 

by pulmonary abnormalities that typically develop within 48 

hours of the inciting event and rapidly worsen. These include 

dyspnea, tachypnea, and hypoxemia. Physical examination 

usually reveals tachycardia, cyanosis, tachypnea, and diffuse 

rales, while arterial blood gases usually detect an acute 

respiratory alkalosis, hypoxemia, and an elevated alveolar-

arterial oxygen gradient. The initial chest radiograph typically 

has bilateral, fluffy alveolar infiltrates with prominent air 

bronchograms. Mechanical ventilation is almost universally 

required.  

Following the initial period, most patients with ALI and 

ARDS exhibit better oxygenation and decreasing alveolar 

infiltrates on the chest radiograph. However, some have 

persistent interstitial infiltrates and ventilator-dependence.  
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Introduction 

Acute respiratory distress syndrome (ARDS) and acute 

lung injury (ALI) were first described in 1967, and are 

characterized by the abrupt onset of clinically significant 

hypoxaemia (when partial arterial pressure of oxygen 

[PaO2]/fractional concentration of oxygen in inspired air 

[FIO2] <300, the disorder is termed ALI and when 

PaO2/FIO2<200, the disorder is termed ARDS), with presence 

of bilateral diffuse pulmonary infiltrates on radiograph.These 

disorders affect patients of all ages and usually happen soon 

after an easily identified triggering event (Wheeler and 

Gordon, 2007).  

Acute lung injury and acute respiratory distress 

syndrome, the most severe stage of ALI, are associated with 

intra- and extra-pulmonary disorders, including infection, 

aspiration, trauma, and drug overdose. Mechanical ventilation is 

the cornerstone of supportive therapy (Delong et al., 2006).  

However, despite several important advances, including 

smaller tidal volumes and higher levels of positive end-

expiratory pressure (PEEP), profound hypoxemia is difficult to 

overcome and mortality rates remain high (Zambon and 

Vincent, 2008). 

Population-based epidemiological study of ALI and 

ARDS in the United States using standardized definitions 
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showed an estimated incidence of ALI of 78.9 per 100,000 

person-years. The incidence of ARDS was estimated as 58.7 

per 100,000 person-years. The incidence of ALI increased 

dramatically with age, with an incidence of 306 per 100,000 

Person/years for ages 75 through 84 years (Fishman and 

William, 2007). 

Pathophysiology in the early phase of acute lung injury 

show leakage of oedema fluid into the lung and inflammatory 

cellular infiltrates cause diffusion abnormalities and ventilation 

perfusion mismatch, which clinically manifest as hypoxaemia. 

Concurrently, cellular infiltration, diffuse atelectasis, and 

oedema fluid reduce thoracic compliance (Wheeler and 

Gordon, 2007).  

Management of patients with ALI and ARDS aims to 

maintain oxygenation, by using nontoxic FiO2 (<0.7), PEEP, 

and mechanical ventilation, protective ventilatory strategy by 

adopting a low tidal volume, high PEEP with a limit (≤30 cm 

H2O) on static end-inspiratory airway pressure (plateau 

pressure) to guard against barotrauma, enhance patient-

ventilator synchrony and patient comfort by use of sedation, 

amnesia, opioid analgesia, and pharmacological paralysis, 

support or treat other organ system dysfunction or failure, 

general critical care (preventive and homeostatic measures) and 

adequate early nutritional support (Fishman and William, 

2007). 
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Aim of the Work 

Our study aims at discussing the most important causes 

of ARDS, explaining how to diagnose, the pathopyisiology and 

presenting the new concepts of mechanical ventilation in ARDS 

and current controversies. 
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Definitions & Epidemiology 

 Definitions of ARDS 

         Criteria for ARDS: the presence of severe dyspnea, 

tachypnea, cyanosis that is refractory to oxygen therapy, loss of 

lung compliance and diffuse alveolar infiltration on chest x-ray 

(Ashbaugh and Petty, 1967). A PaO2/FiO2 ratio lower than 150 

to define the level of hypoxemia needed to classify patients as 

affected by ARDS (Bone et al., 1979).  

In 1979, National heart, Lung and Blood Institute 

revised the criteria and defined them more strictly as to select 

patients to be enrolled in a collaborative study. Two operative 

definitions to select patients with ARDS were designed: the 

first to enhance specificity (not including temporary conditions) 

- the fast entry criteria - included a PaO2 lower than 50 mmHg 

for more than two hours with a FiO2 equal to 1 and a PEEP 

level equal to or higher than 5 cm H2O; the second, not to limit 

sensibility (including very severe cases) - the slow entry criteria 

- included a PaO2 lower than 50 mmHg for more than twelve 

hours with a FiO2 equal to 0.6, a PEEP level equal to or higher 

than 5 cm H2O and a shunt fraction higher than 30% after 48 

hours of maximal medical therapy (National heart, Lung and 

Blood Institute, 1979). 


