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The “Great of Aleppo” held upside down after drowning.  1237 B.C.  
From the Pylon of the Ramesseum, Thebes. Photographed by Mr. W. M. F. Petrie



History of drowning treatment  



Objectives

• Understand definition of drowning 

• Emergent Management 

• Disposition of drowning patients 

• Don’t blow smoke up pt’s (or colleagues) asses



What we will not cover

• Epidemiology 

• Rescue Techniques 

• Post Resus Care 

• Hypothermia 

• Shallow Water 
Blackout 

• ICU Management
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Who is Drowning?

• Excludes Floods/Boating/Natural Disasters

http://nicedeb.files.wordpress.com/2008/05/sinking-boat.jpg

– 2014 USCG Responded to 4,064 incidents 
• 2,678 injuries 
• 610 deaths 

– 77% Drowning 
v 84% without lifejackets 
v 80% vessel <21 ft 



Definition

• “The process of 
experiencing respiratory 
impairment from 
submersion/immersion in 
liquid”  

• Only 3 outcomes   
• Fatal 
• Non-Fatal 

•± Morbidity Bangladesh, Lifeguards Without Borders, Aug2009



Definition
• Old terms that should NOT be used 

– Dry  
– Wet 
– Active 
– Passive 
– Secondary 
– Near ß Especially 

!
• No difference between salt, chlorine, freshwater

Lima, Peru, 2009





Physiology of Drowning
“Unfortunately, drowning is 
an academic pathophysiology 
with little or even absent 
industrial or pharmaceutical 
interest, thus limiting support 
to academic funders.” !
-Dr Wenzel



Physiology of Drowning

• Breath holding during struggle 

• Attempt to inhale water results in ?laryngospasm!
– Usually little (<30mL) or NO fluid in lungs 
– Reflex Swallowing



Physiology

• Water may enter (1-2mL/kg) 
– Relaxation after unconsciousness

© 2009 Nucleus Medical Art, Inc. 



Physiology

Uganda, Lifeguards Without Borders, Nov 2014



Mechanism 
• Surfactant wash-out (pulmonary edema) 
• Direct cellular injury



    O2 Delivery to brain



Physiology

• Cause of death or 
morbidity  
– Anoxic Brain 

Injury  

• Treatment à 
   Oxygen to the 

Brain



Drowning is a BRAIN problem 
with LUNG complications. 



Physiology
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• 41,729 oceanfront lifeguard rescues in                            
Rio de Janeiro  from 1972 – 1991 
– 93% Released at scene without further treatment 
– 2,304 required additional medical care 

• 89% lived  
• 11% died 

Leon, Nicaragua, Lifeguards Without Borders, Apr 2015

The Spectrum of Drowning



Grade Signs/Symptoms (s/sx) Mortality Treatment

1 Cough, no foam at 
mouth/nose -Lungs Clear

0% Thorough history – Release home 
with education

2 Small amt foam in mouth 
or nose, +Rales

0.6% N/C O

3 Large amt foam, normal 
BP (+radial pulse)

5.2% ETT/NRB O

4 Large amt foam, LOW 
BP (-radial pulse)

19.4% ETT/NRB O
Hospital

5 Respiratory Arrest 44% ETT/NRB O
Hospital

6 Cardiopulmonary Arrest 93% ETT/NRB O
Hospital 
Do not resuscitate if down >1 hour

The Spectrum of Drowning



Grade Signs/Symptoms (s/
sx)

Mortality Treatment

1 Cough, no foam at 
mouth/nose -LCTAB

0% Thorough history – Release 
home with education

2 Small amt foam in 
mouth or nose, 
+Rales

0.6% N/C O

3 Large amt foam, 
normal BP (+radial 
pulse)

5.2% ETT/NRB O

The Spectrum of Drowning
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The Reality

• 2010 

• 12,900 ED visits 
• 2,600 admitted to same 

hospital (20.3%) 
• 4,521 (1,106*) Deaths 

• 2008 

• 0.3/100,000 Fatal* 
• 2.1/100,000 Non Fatal*

*Pediatric Only
Uganda, Lifeguards Without Borders, Nov 2014
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Patient pulled from ocean

A- Patent, lots of foam 

B- Tachypneic, tiring out 

C- Tachycardic, thready pulse 

Critical Actions? 



Airway

• Ventilate / 
Oxygenate 
– Pediatric 
– Airway obstruction? 

• Foam, Sand, Mud, 
Del Taco 

– Dec Compliance 
– Vomitus 

• 86% of Drowning 
resuscitations



Hypoxic Arrest
• Cardiac BLS/ACLS 

– Heart stops, oxygen in 
blood needs circulating 

– C,A,B or C,C,C 

• Drowning, Peds, 
Traumatic BLS/ACLS 
– Heart stops because no 

oxygen in blood 
– A,B,C
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In Water Resuscitation

3X Increased Survival

Special considerations



C-Spine
• Less than 1% of Drowning patients, all 

with significant mechanism of injury
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Special considerations



AED’s in Drowning

• V-Fib/V-Tach? 

• Do not delay 
Oxygenation / Ventilation
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Special considerations

Author Year Included  % VF 

Suominen 2002 48 6.2 

Eich 2007 12 0 

Grmec 2009 29 9.7 

Ballesteros 2009 20 5.0 

Nitta 2013 1737 1.7 

Claesson 2014 499 4.8 



“Do it by the book, but be the author. ”

http://lifeinthefastlane.com/2009/04/laws-for-the-navigation-of-life/

Dr. Peter Safar (12 April 1924 – 2 August 2003) 







Summary
• Understand definition of drowning 

– Process, not an outcome 
– No “Dry”, “Secondary”, “Wet”, “Delayed” Drowning 
– Only Fatal or Non-Fatal 

• Management 
– Rapid O2 O2 O2, anticipate vomitus, ignore foam 

– Hypoxic vs Cardiac cause of arrest 

• Disposition of drowning patients 
– ALL Symptomatic patients require evaluation 

• Don’t blow smoke up pt’s (or colleagues) asses 
– Engage your medical director or educators, embrace change



LifeguardsLoveYouTube.com 
ISLASurf.org 

http://LifeguardsLoveYouTube.com
http://ISLASurf.org

