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TRAUMA 

DROWNING 

Worldwide, drowning is the second most common cause of accidental death due to injury, 
after road traffic accidents. It is defined as the process of experiencing respiratory 
impairment from submersion in liquid. 

Pathophysiology and Physiological Responses in Drowning 

 

Drowning impairs lung function. Even relatively small volumes of fluid impair gas exchange 
by diluting and inactivating surfactant, causing alveolar collapse, atelectasis and ventilation-
perfusion mismatch. Aspiration also causes direct lung injury, especially if contaminated 
with sewage or dirt, and ARDS may follow. Hypoxia and acidosis lead to death. 

The Diving Reflex 

The diving reflex is a protective 
response to submersion in liquid 
and is most profound in infants. 
Cold-sensitive receptors of the 
trigeminal nerve cause reflex 
autonomic effects. Vagal 
stimulation results in bradycardia 
while sympathetic stimulation 
causes peripheral vasoconstriction. 
Blood is diverted to the vital organs 
and myocardial oxygen demand is 
reduced. Very young children can 
be successfully resuscitated without 
neurological deficit even after 
prolonged submersion. 

 Drowning 

During prolonged submersion 
hypoxia, hypercapnea and acidosis 
stimulate respiratory centres, 
forcing the submerged person to 
stop breath-holding and breath. 
Aspiration follows. 

Small-volume aspiration can cause 
reflex laryngospasm, which is 
potentially protective as it prevents 
further aspiration. However, it is of 
variable duration and may cause 
prolonged apnoea and cardiac 
arrest. 
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Management 

Commence CPR if in cardiac arrest. Recovery without cerebral deficit can occur even after 
>60 minutes of submersion, especially if the patient is hypothermic. 

Assume c-spine injury unless the patient is alert for accurate assessment of the neck. 

 

If breathing: 

 Correct hypoxia with oxygen. Continually falling PaO2 suggests development of ARDS 
and assisted ventilation may be necessary. A trial of CPAP or BiPAP can be used, 
though patients with significant respiratory compromise or reduced GCS need early 
intubation and ventilation. 

 Perform a CXR looking for opacities due to atelectasis or ARDS. 

 Perform an ECG – hypothermia and hypoxia may precipitate ischaemia/arrhythmia. 

 Check temperature and warm. Hypothermia often co-exists with drowning. 

 Assess thoroughly for other injuries. 

Patients who are asymptomatic and have no evidence of respiratory compromise (including 
absence of hypoxia on ABG and absence of changes on CXR) after 6 hours can be 
discharged. Symptomatic patients not requiring intubation should be admitted for 
observation. 

 


