
 

 

ACUTE RESPIRATORY DISTRESS SYNDROME (ARDS) 

 

The Danaïdes, John William Waterhouse, 1904, oil on canvas, private collection. 



 

In ancient Greek mythology the Danaïdes were the fifty daughters of Danaus, the king of 

North Africa. Because of the crimes they committed in life, they were condemned after 

death to being sent to the Tartarus, the most desolate part of the underworld. There they 

had to pour water into bottomless pitchers which could never be filled, for all eternity. 

Only one daughter, Hypermnestra was saved from this fate after the intervention of 

Aphrodite.  

 

The lungs in ARDS like the pitchers in John William Waterhouse’s depiction of the fate of 

the Danaïdes, become porous and the fluid delivered to them by the circulation simply 

leaks away into the alveoli. Fortunately for patients with ARDS this situation is not 

always irreversible like the fate of the Danaïdes. Although many patients will succumb, 

early and aggressive treatment, like the intervention of Aphrodite, will save many others.   

 

 

ACUTE RESPIRATORY DISTRESS SYNDROME (ARDS) 
 

Introduction 

 

Acute respiratory distress syndrome (ARDS) is an acute non-cardiogenic pulmonary 

edema due to alveolar permeability abnormalities that may occur in certain clinical 

conditions.  

 

Older, now obsolete terminology, included the terms “shock lung” and “adult respiratory 

distress syndrome” 

 

ARDS has also been described as the most severe manifestation of the dynamic spectrum 

known as “acute lung injury” caused by increased microvascular permeability.  

 

The definition, however, of when acute lung injury becomes ARDS is arbitrary and is 

usually based simply on the degree of severity of the hypoxia. 

 

Pathophysiology 

 

The mechanism of pulmonary edema: 

 

Starling’s law describes the factors, which determine fluid movement across the alveolar 

membrane. 

 

Net fluid out = K [(Pc- Pi) –  (c - i)] 
2.3

 

 

Where: 

 

Pc = capillary hydrostatic pressure 

 

Pi = interstitial hydrostatic pressure 

 

 = Protein permeability 

 



c = plasma oncotic pressure 

 

i = interstitial oncotic pressure) 

 

K = filtration coefficient (water permeability) 

 

From the above it can be seen that pulmonary edema may be the result of one of 3 basic 

pathological processes: 

 

1. Cardiogenic (a rise in Pc) 

 

2. A lowering of plasma oncotic pressure (c), this is rare. 

 

3. An alteration in alveolar water permeability (increased K value). 

 

Essentially the alteration in alveolar water permeability can be considered as the 

pathological process that occurs in ARDS. 

 

This may be caused by: 

  

1. Direct lung injury, including loss of surfactant. 

 

2. A consequence of a more generalized severe systemic disorder. 

 

The Pathology of ARDS: 

 

The syndrome is known to evolve through exudative, inflammatory, and 

fibroproliferative (or reparative) phases, usually over a total period of two to three weeks. 

 

The clinical consequences are impaired gas exchange with refractory hypoxaemia 

resulting from:  

 

● Ventilation perfusion mismatch and physiological shunting 

 

● Atelectasis of lung units 

 

● Reduced compliance, (one of the hallmarks of acute respiratory distress 

 syndrome).  

 

Rare complications include  

 

● Progressive pulmonary fibrosis  

 

● Pulmonary hypertension 

 

Both of these have increased adverse prognostic significance. 

 

 

 



The causes of acute lung injury and ARDS: 

 

Clinical settings predisposing to the development of ARDS, include the following: 

 

Direct Lung Injury: 

 

This may be due to: 

 

1. Aspiration 

 

2. Near drownings 

 

3. Noxious gases (eg chlorine, smoke) 

 

4. Severe pulmonary trauma 

 

5. Severe pneumonias. 

 

6. Radiation injury 

 

Indirect (secondary) Lung Injury: 

 

1. Severe or prolonged shock from any cause. 

 

2. Severe generalized metabolic derangement: 

 

 ● Renal failure 

 

 ● Hepatic failure 

 

3. Severe pancreatitis 

 

4. Severe generalized sepsis 

 

5. Fat embolism 

 

6. Anaphylaxis (rarely) 

 

7. HAPE, (High Altitude Pulmonary Edema) 

 

8. Raised intracranial pressure, (ie “neurogenic” pulmonary edema) 

 

9. TRALI: (Blood) transfusion related acute lung injury. 

 

10. Severe Burns 

 

11. Multitrauma 

 

 



Clinical Assessment 

 

The syndrome usually develops acutely over a period of 12 –72 hours following a known 

triggering event. 

 

The diagnosis is essentially a clinical one, with the following important criteria: 

 

1. The presence of one or more known, triggering clinical conditions, (see above). 

 

2. Development of acute respiratory failure: 

 

 In general terms:  

 

 Acute lung injury: 

 

 ● PaO2 : FiO2 ratio of < 40 kPa  

 

 Acute respiratory distress syndrome: 

 

 ● PaO2 : FiO2 ratio of < 26 kPa  

 

3. The presence of acute diffuse bilateral pulmonary infiltrates on CXR 

 

4. Exclusion of hydrostatic (ie a normal PCWP of lower than 18 mm Hg) or oncotic 

 causes of pulmonary edema. 

 

It should be noted however that simple hydrostatic pulmonary edema or oncotic 

pulmonary edema may coexist or precede the development of ARDS 

 

Investigations 

 

These will be directed toward the underlying cause as well as the lung injury. 

 

The following will need to be considered: 

 

1. Blood tests: 

 

 ● FBE 

 

 ● CRP 

 

 ● U&Es/ glucose 

 

 ● Lipase 

 

 ● Troponin 

 

 ● ABGs 

 



 ● Blood cultures 

 

 ● Others as clinically indicated 

 

2. ECG 

 

 ● Arrhythmias 

 

 ● Conduction delays 

 

 ● Ischemic changes 

 

3. CXR 

 

 ● The presence of bilateral pulmonary infiltrates 

 

4. CT scan chest 

 

 ● This is more sensitive in identifying pulmonary causes of ARDS  

 

5. Echocardiography: 

 

 ● This will assist in excluding acute cardiogenic pulmonary oedema 

 

Management 

 

Treatment is based around: 

 

● Oxygenation and ventilatory support. 

 

● Treatment of the underlying precipitating cause 

 

● Other supportive measures as required 

 

In general terms: 

 

1  Oxygenation and respiratory support: 

 

 Lesser degrees of “acute lung injury” may be managed with the use of non-

 invasive ventilation. 

 

For the more severe cases of ARDS, however, mechanical ventilation will 

usually be required.  

 

The aim is to oxygenate the patient whilst allowing time for the lungs to recover 

from the primary insult.  

 

This has largely prevented deaths due to hypoxia in the early phase of ARDS. 

ARDS patients who now die later in the course of the disease usually die with 



hypoxia but not of it.  The main cause of mortality is overwhelming sepsis and 

muli-organ system failure. 
 

Ventilation: 

 

No one ventilatory mode has been shown to be superior to others in ARDS, 

however, over inflation and high alveolar pressures should be avoided as these 

may increase lung injury. 

 

PEEP is thought to be beneficial to prevent repeated collapse and re-inflation of 

lung units, which may contribute to further lung injury. 

 

Reasonable targets of oxygenation are a PaO2 > 60 mmHg and an O2 saturation of 

> 90 %. Ideally it is desirable to achieve this without: 

 

● Relying on prolonged periods of high FiO2 levels, (> 60% Fi O2 for longer 

than 24 hours may lead to O2 toxicity). 

 

● Causing overinflation leading to high lung pressures that result in further 

lung injury and a reduction in CO2 (thus reducing total oxygen delivery to 

the tissues, despite a good PaO2 level). A degree of “permissive 

hypercarbia” may be used to avoid these problems. 

 

ECMO 

 

● There has not been proven benefit of this modality for ARDS.  

 

2. Treatment of the underlying cause. 

 

● Aggressive treatment of any infection. 

 

3. Other supportive treatments as the need arises. 

 

4. Early provision of enteral feeding 

 

5. Fluid therapy: 

 

● This should be enough to provide adequate circulation and cardiac output 

 in order to assist in tissue oxygen delivery, however excessive over-

 hydration should be avoided which may worsen pulmonary edema.   

 

6. Measures of less certain benefit: 

 

 ● Nitric oxide: 

 

♥ Nitric oxide is an endogenous vasodilator, and its inhalation can 

 reduce  pulmonary vascular resistance. Its use has been advocated 

 for the treatment of ARDS, but its place in management has not 

 been firmly established.  



 

 ● Nebulized prostacylcin  

 

7. Steroids have no proven benefit  

 

Prognosis: 

 

Mortality in ARDS is high (up to 60%), although figures vary substantially depending on 

the exact definition that is being used and the nature of the underlying illness. 

 

As stated above, patients who die, usually die from overwhelming sepsis and muli-organ 

system failure, rather than hypoxia. 

 

In general terms those patients who survive recover with good functional status, though 

some pulmonary dysfunction and slightly reduced quality of life is common after 1 year 

of discharge from hospital. 
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