
 

NEAR DROWNING 

 

Leonardo DiCaprio and Kate Winslet, “Titanic”, Paramount Pictures 1997 

 



Every night in my dreams 

I see you, I feel you 

That is how I know you, go on 

 

Far across the distance 

And spaces between us 

You have come to show you, go on 

 

Near, far, wherever you are 

I believe that the heart does go on 

Once more you open the door 

And you’re here in my heart and my heart will go on and on 

 

Love can touch us one time 

And last for a lifetime 

And never let go till we're gone 

 

Love was when I loved you 

One true time I hold you 

In my life we’ll always go on 

 

Near, far, wherever you are 

I believe that the heart does go on 

Once more you open the door 

And you’re here in my heart 

And my heart will go on and on 

 

You're here, there’s nothing I fear 

And I know that my heart will go on 

We’ll stay forever this way 

You are safe in my heart and my heart will go on and on 

 

Celine Dion, “My Heart Will Go On” 1997 

 

We did not begin to understand the situation until we were perhaps a mile or more 

away from the Titanic. Then we could see the rows of lights along the decks begin to 

slant gradually upward from the bow. Very slowly the lines of lights began to point 

downwards at a greater and greater angle. The sinking was so slow that you could 

not perceive the lights of the deck changing their position. The slant seemed to be 

greater about every quarter of an hour. That was the only difference.  

 

In a couple of hours, though, she began to go down more rapidly. Then the fearful 

sight began. The people in the ship were just beginning to realize how great the 

danger was. When the forward part of the ship dropped suddenly at a fast rate, so 

that the upward slope became marked, there was a sudden rush of passengers on all 

the decks towards the stern. It was like a wave. We could see a great mass of people 

in the steerage sweeping to the rear part of the boat and breaking through in to the 

upper decks. At the distance of about a mile we could distinguish everything through 

the night, which was perfectly clear. We could make out the increasing excitement on 

board the boat as the people, rushing to and fro, caused the deck lights to disappear 

and reappear as they passed in front of them.  

 



The panic went on; it seemed, for an hour. Then suddenly the ship seemed to shoot up 

out of the water and stand there perpendicularly. It seemed to us that it stood upright 

in the water for four full minutes.  

 

Then it began to slide gently downwards. Its speed increased as it went down head 

first, so that the stern shot down in a rush. The lights continued to burn till it sank. We 

could see the people packed densely in the stern until it was gone… 

 

As the ship sank we could hear the screaming a mile away. Gradually it became 

fainter and fainter until it died away. Some of the lifeboats that had room for more 

might have gone to their rescue, but it would have meant that those who were in the 

water would have swarmed aboard and sunk her.   

 

Eye witness account of the sinking of the Titanic,  

Mrs. D.H Bishop, 15 April, 1912. 

 

The Titanic sank on April 15 1912. It had only 1,178 lifeboat spaces for the 2,224 

people aboard. A total of 1,513 lives were lost, a high proportion of them the “second 

class” passengers. 

 

The chances of a submersion victim having any possibility of their “heart going on” 

in body rather than spirit will critically depend on the quality and timeliness of their 

initial resuscitation.  

 

 

 

 

 

 

 

 



NEAR DROWNING 
 

Introduction 

 

Drowning is defined as a process resulting in primary respiratory impairment 

from immersion in a liquid medium. 

 

Australia has the one of highest reported incidence of drowning in the developed 

world. 

 

The highest rates of near drowning occur in children from 1-4 years of age and young 

male adults.  

 

The rate among children has been reduced by pool fencing legislation. Alcohol is 

associated with the majority of adult deaths. 

 

Among the elderly, underlying medical illnesses and suicide attempts are common. 

 

Terminology 

 

Traditionally there has been much confusion caused by imprecise definitions such as 

near drowning, drowning, “dry” and “wet” drowning, immersion, submersion, 

suffocation and asphyxia. 

 

Drowning: 

 

This  is defined as death due to suffocation (asphyxia) after submersion in a liquid 

medium.  

 

(Traditionally this was further divided into “dry” or “wet” depending on the presence 

or absence of aspirated fluid in the lungs). 

 

Near Drowning: 

 

This is defined as survival, at least temporarily, after suffocation (asphyxia) due to 

submersion in a liquid medium.  

 

This term includes those who later die from complications such as hypoxic 

encephalopathy and ARDS. (The term “secondary drowning” is inaccurate and 

unnecessary, as it relates to a number of different late lung complications and should 

no longer be used.) 

 

Epidemiology 

 

The highest rates of drowning occur in: 

 

1. Children aged 1 - 4 years 

 

2. Young adult males (15 - 30 years) 

 

 



Pathophysiology 

 

1. The sequential pathophysiology of drowning is: 

 

● Initial submersion, leading to voluntary apnea.  

 

 Bradycardias due to the primitive dive reflex (which is greatest in 

children) or cold induced bradyarrhythmias may be seen.  

 

 Adults tend to panic and struggle whilst children may hold their breath, 

remain still and sink. 

 

● Eventually, hypercapnia and hypoxia leads to an involuntary breath, at 

the “breaking point”.  

 

● Initial inhalation of fluid leads to sudden increase in airway pressure, 

with reflex bronchoconstriction and pulmonary hypertension.  

 

 In up to 20% of cases laryngospasm then prevents further aspiration 

and so called “dry drowning” (asphyxia) occurs 

 

● Secondary apnea then occurs, closely followed by loss of 

consciousness.  

 

 Vomiting and aspiration is common at this point. 

 

● Involuntary gasping respirations then occur with flooding of the lungs, 

leading to alveolar injury, surfactant loss and worsening hypoxia. 

 

In patients who drown the average amount of fluid retrieved from the 

lungs is 3 - 4 mls / kg (< 10%) of the total lung volume. 

 

● Hypoxia leads to marked bradycardia, hypotension and irreversible 

brain injury within 3-10 minutes.  

 

 Eventually there is complete cardiopulmonary arrest. 

 

The final common pathway for drowning or near drowning either by 

water aspiration (wet drowning) or by glottic closure (dry drowning) is 

hypoxia due to noncardiogenic pulmonary oedema. 

 

2. Fresh versus Salt Water near drowning: 

 

● Experimental differences between fresh and salt water drowning 

have been demonstrated but are unimportant in terms of 

management.  
 

 Fresh water denatures surfactant and damages alveolar cells. 

 

 Salt water tends to result in pulmonary edema (water drawn in by 

osmosis), washes out surfactant and causes foam formation.        

 



 Electrolyte disturbances are minimal and transient, owing to the small 

volumes aspirated. More than 20 mls/kg are needed for major 

disturbances. 

 

3. Respiratory tract effects: 

 

The major respiratory tract effects include:  

 

● Intense laryngospasm.  

 

● Bronchospasm. 

 

● ARDS 

 

● Pulmonary hypertension  

 

● Marked V/Q mismatch with physiological shunting.  

 

Fresh water denatures surfactant and damages alveolar cells.  

 

Sea water tends to draw in fluid, wash out surfactant and lead to foam 

formation.  

 

After near drowning shunts of up to 70% may occur and may take up 

to one week to resolve. 

 

Risk Factors: 

 

Risk factors for drowning include:  

 

1. Unsupervised  toddlers/ children  

 

2. Young male adults  

 

3. Water sports  

 

4. Alcohol / drug intoxication 

 

5. Epileptics 

 

6. Intellectual impairment   

 

7. Underlying medical conditions in the elderly  

 

Clinical Assessment 

 

Important points of history: 

 

1. Establish the exact mechanism of injury/ submersion.  

 

 ● Diving is a high risk mechanism for cervical spine injury  

 



2. The duration of submersion 

 

3. Time to institution of CPR 

 

4. The possibility of drugs or alcohol. 

 

5 Time to first spontaneous breath and return of spontaneous cardiac output. 

 

6. Past history, (co-morbidities) 

 

7. Medications and allergies 

 

Important points of examination: 

 

1. ABC:  

 

● Immediate assessment of and management of the airway, breathing and 

 circulation. 

 

2. Check for hypothermia 

 

3. Check blood glucose level. 

 

4. The neurological status: 

 

 ● GCS. 

 

 ● Pupil responses (may be unreliable in the hypothermic patient).   

 

5. Full primary and secondary survey for possible associated trauma. 

 

Prognostic Features in Near Drowning 

 

Survival intact after longer periods of submersion can occur, depending on the exact 

circumstances.  

 

Factors associated with outcome include: 

 

Cold water: 

 

Colder water is associated with worse outcomes overall. 

 

Patient factors: 

 

1. Age: 

 

 ● Younger children may survive longer periods of submersion. 

 

2. Hypothermic patient:  

 

● Hypothermia following warm water (> 10 0 C) drowning carries a poor 

 prognosis 



 

● Hypothermia following cold water (< 10 0 C) drowning, sometimes 

 allow intact neurological outcome, even after prolonged resuscitation.  

 

3. Co-morbidities  

 

Resuscitation factors: 

 

1. Submersion time of < 5 minutes. 

 

2. Good quality CPR given within 10 minutes. 

 

3 First spontaneous breath within 30 minutes of retrieval from the water. 

 

4. Return of spontaneous circulation before arrival at hospital. 

 

5. Respiratory arrest only (i.e a pulse throughout) 

 

Emergency Department features on presentation associated with good outcome 

include: 

 

1. Pupillary response on arrival. 

 

2. Perfusing cardiac rhythm on arrival 

 

3. Motor response to pain on arrival. 

 

Investigations 

 

The extent on investigation will depend on how unwell the patient is and the precise 

circumstances of the event. 

 

The following may need to be considered: 

 

Blood tests: 

 

1. FBE 

 

2. U&Es/ glucose. 

 

3. Cardiac enzymes, in older age groups in whom an associated ACS is thought 

possible. 

 

4. In adults, blood alcohol and drug screens, as appropriate 

 

CXR: 

 

Look for: 

 

1. Aspiration ling injury. 

 

2. ARDS 



 

3. Traumatic injury  

 

Consider repeating the CXR in 4 -6 hours.  

 

ECG: 

 

Look for:  

 

1. Hypothermia  

 

2. Evidence of an arrhythmogenic predisposition, (as possible cause of near 

 drowning):  

 

    ● e.g. WPW, Brugada’s syndrome, prolonged QT.  

 

3. Secondary ischaemic injury   

 

Plain radiology: 

 

As clinically indicated for suspected primary or secondary trauma. 

 

Cerebral CT scan CT Angiogram:  

 

For any altered conscious state, confusion, seizures. 

 

Cervical spine CT for suspected cervical spine injury e.g. diving injury.   

 

Management  

 

1. ABC issues: 

 

● Immediate attention to ABC is the initial priority.  

 

● Attempts at drainage procedures and Heimlich manoeuvres are of little 

use and are dangerous and increase the risk of aspiration. 

 

● CPAP or intubation and ventilation with PEEP as necessary. 

 

2. Establish monitoring 

 

● Pulse oximetry. 

 

● 12 lead ECG and continuos ECG monitoring.  

 

Other modalities, (IDC, CVC, arterial line) according to clinical need. 

 

3. Trauma considerations: 

 

● A high index of suspicion for multitrauma should be maintained.  

 



● The cervical spine may need to be immobilized especially in cases of 

diving injuries. 

 

4. Hypothermia: 

 

● Hypothermia can be a significant associated complication. 

 

● All wet clothing should be removed to minimize further heat loss. 

 

● Core temperature should be monitored and hypothermia treated.  

 

● Resuscitation attempts should continue for more prolonged periods in 

hypothermic patients (< 33 0 C), especially in children, even in cases 

of asystole. 

 

5. Bronchospasm: 

 

● Nebulized salbutamol may be required for bronchospasm. 

 

Disposition: 

 

All near drowning victims, even apparently minor cases should be carefully 

observed for a minimum of 6 hours. 

 

Any patient with CXR abnormalities or hypoxia must be admitted for ongoing 

observation. 

 

Asymptomatic patients may be discharged home after 6 hours. 
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