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Objectives 
•Outline and discuss the appropriate terminology 

and epidemiology of this public health 
emergency 
•Describe the initial evaluation and management 

of drowning and submersion injuries 
• Identify the pitfalls associated with resuscitation 

ad treatment of these conditions 
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Drowning ≠ Outcome
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Drowning = Process
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“Submersion” = airway goes below the 
surface of the liquid

“Immersion” = water splashes over the face
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1996-2002:
33 definitions of 

“drowning incidents”
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“Primary respiratory impairment from 
submersion/immersion in a liquid 

medium” 
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Near, wet, dry, active, passive, 
secondary?
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How Big is the Problem?
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3rd leading cause of 
unintentional injury death 

worldwide
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11 drowning deaths per day
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Risk Factors

13

•Age • More children ages 1–4 die 
from drowning than any 
other cause of death
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•Age
•Location • Home swimming pools, 

bathtubs, and buckets pose a 
significant risk
• >50% occur in lakes, rivers, 

and oceans for adolescents
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•Age
•Location
•Biological sex •Male > female
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•Age
•Location
•Biological sex
•Alcohol • > 50% of adult deaths 

involve alcohol
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What happens

18



4/25/23

7

What Really Happens?

Voluntary 
breath-holding
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What Really Happens?

Hypoxia LOC
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What Really Happens?

Water 
aspiration?
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What Really Happens?

Involuntary 
laryngospasm?
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What Really Happens?

LOC/Apnea
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Pulmonary
• Alveolar collapse
• Atelectasis
• Intrapulmonary shunting
• Dilution of surfactant
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Neuro

• Primary cause of morbidity 
• 12-27% of patients sustain neurologic damage
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Cardiac
•Sinus tachycardia → bradycardia → PEA/asystole

•Ventricular fibrillation (VF) is rare
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Electrolyte

27



4/25/23

10

28

Initial Resuscitation
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Airway Prioritization

Interruption of the 
drowning process
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ACLS
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C-Spine?
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Heimlich?
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Important 
Questions

• Description 
of scene
• Time 

submerged
• Potential 

known 
contaminants

• Water 
temperature
• Type of 

rescue
• Precipitating 

events 
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Physical Exam
• Dyspnea 
• Cough
• Rales, rhonchi, and wheezing
• Vital signs are vital
• Pulse oximetry, accurate temperature
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Tx = Fix hypoxia! 
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Differential Dx
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Labs
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Imaging •CXR?
•Head CT?
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Meds?

•Antibiotics?
•Diuretics?
•Steroids?
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Who can I send home?
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Discharge?
•4-6hr observation 
•Normal mental status
•Respiratory function
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Admit?
•Abnormal vital signs
•Radiographic signs
•Hypoxia
•Concerning rescue
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Prognosis: “Golden 24 H”
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Unfavorable Prognostic Factors
•≥3yo

•≥5min submersion
•≥10 minutes no resuscitation

•Unresponsive on ED presentation
•pH ≤7.1
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Drowning Prevention

• Secure pool fencing

• Supervision around ALL WATER

• Swimming with a partner

• PFD use
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Drowning is a process

49

O2, O2, and then O2
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Know your rescue 
priorities
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Evaluate symptoms and 
make a plan
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