


DEFENITION OF DROWNING 
The process of experiencing respiratory impairment from submersion or 
immersion of a liquid.

It is a form of violent asphyxial death.   

Complete submersion not necessary, submersion of nose and mouth is 
enough.



Immersion
The body is surrounded or partially covered by liquid, but the airway 
(nose and mouth) may remain above the water surface.

The person is in water, but can still breathe.

Examples:

• A person falls into a pool but keeps their head above water. 

• A swimmer floating in water. 

For drowning:
Immersion alone does not cause drowning unless it leads to airway 
obstruction.



Submersion
Occurs when the nose and mouth become covered by liquid, preventing 
normal breathing.

The airway is under water → respiratory impairment occurs.

Examples:

• A person’s face is underwater. 

• A person cannot lift their head above water. 

For drowning:
Complete body submersion is not required….covering the nose and mouth 
is enough to cause drowning.



Global Epidemiology Of Drowning



+962 Epidemiology Of Drowning



Case Example: Dead Sea Flash Flood Disaster  
Jordan (2018)

The Incident

On 25 October 2018, a school trip near the Dead Sea region 
was struck by sudden heavy rainfall that caused flash 
floods (severe torrents) in the valleys leading toward the 
Dead Sea. 

A group of students and teachers from a school in Amman 
were caught in the floodwaters during an outdoor trip. 

The rapidly moving water swept people away, resulting in 
multiple drowning deaths and injuries. 

Forensic Importance of the Case

Mechanism of Death

Flash flood drowning

Manner of Death:

Accidental 

Mechanism:

Heavy rainfall

Sudden flood formation

Victims swept away by strong currents

Airway submersion

Respiratory impairment

Hypoxia

Drowning



Mechanism Of Drowning 







Stages of Drowning



Stage 1: Surprise / Reflexive Inspiration
 Initial response after unexpected immersion

-Sudden contact with water causes a surprise reaction. 
-The victim may take a sudden involuntary breath. 
-If the airway is below water, water may enter the respiratory tract. 
-Panic and fear activate a struggle response. 

Main event:
Reflex inspiration + initial water exposure



Stage 2: Apnea (Breath-Holding Phase)

 
Voluntary attempt to protect the airway

-The victim consciously holds their breath. 

-Oxygen levels begin to decrease. 

-Carbon dioxide (CO₂) accumulates in the blood. 

-Rising CO₂ stimulates the respiratory center in the brain. 

Main event:
Breath holding → CO₂ accumulation → urge to breathe



Stage 3: Deep Breathing / Expiratory Dyspnea

 Involuntary respiratory efforts begin

-Increasing CO₂ causes intense air hunger. 

-The victim performs involuntary inspiratory attempts. 

-Water enters the airway and lungs. 

-Cough reflex and airway irritation occur. 

Main event:
Gasping + water aspiration + progressive hypoxia



Stage 4: Convulsive Stage

 
Severe oxygen deprivation

-Brain hypoxia develops due to reduced oxygen supply. 

-Loss of consciousness occurs. 

-Convulsive movements may appear. 

-Respiratory movements become ineffective. 

Main event:
Cerebral hypoxia → unconsciousness → respiratory failure



Stage 5: Terminal Apnea / Death
 

Final stage of drowning

-Respiratory movements stop. 

-Severe hypoxia affects the heart. 

-Cardiac rhythm deteriorates: 
• Bradycardia 

• Pulseless electrical activity (PEA) 

• Cardiac arrest 

-Irreversible brain injury and death occur. 

Main event:
Respiratory arrest → cardiac arrest → death





Causes Of Drowning 
 



Factors Affecting the Severity of Drowning
• 1. Amount of Aspirated Water
-The quantity of water entering the lungs is the most important 
factor. 
-Aspiration of 1–3 mL/kg of fluid can impair pulmonary surfactant 
function. 
-Leads to: 

• Alveolar dysfunction 
• Respiratory impairment 
• Hypoxemia



2. Water Temperature
-Cold water may cause: 

• Ventricular dysrhythmias 
• Hypothermia 
• Cardiac instability 

-Rarely, rapid cooling may provide temporary brain protection by 
reducing metabolism.

3. Water Tonicity (Composition)
-Freshwater (hypotonic): 

• Dilutes surfactant 
• May cause alveolar collapse 

-Saltwater (hypertonic): 
• Draws fluid into alveoli 
• Causes pulmonary edema



4. Water Contamination
-Contaminated water increases the risk of: 

• Pulmonary infection 
• Pneumonia 
• Sepsis

5. Duration of Submersion
- Longer submersion time increases: 

• Oxygen deprivation 
• Brain injury 
• Risk of death













Freshwater VS Seawater













Symptoms
❖Mental confusion

❖Auditory & Visual hallucinations

❖Tinnitus

❖Vertigo 

❖Chest pain 



Treatment 

✓Artificial respiration with closed chest cardiac 
massage

✓Defibrillator when there is ventricular fibrillation



Postmortem Findings (External)

Facial Changes: 

➢Pale

➢Cyanosed 

➢Bloated 



Eye Changes:  

Half opened half 
closed 

Postmortem Findings (External)



Postmortem Findings (External)

Tongue Changes:

Swollen and 
Protruded 



Postmortem Findings (External)

PM Staining: 

➢Light pink in color, present 
over face, neck, front of 
upper part of chest, upper 
and lower limbs.

➢The body usually floats 
face down, buttocks up, legs 
and arm hanging down in 
front of the body.



Postmortem Findings (External)

Froth:

➢External foam

➢Fine white & odorless, 
reflecting mixture of air 
water and mucus due to 
forcible respiration during 
drowning.



Postmortem Findings (External)

Rigor mortis:

Appears early



Postmortem Findings (External)

Cutis Anserina:
Skin appears granular with 
hair standing on the end; 
due to spasm of erector pili 
muscles.



Postmortem Findings (External)

Washerwoman hand: 

Wrinkling, thickening of the 
skin & white in
color.

Bleaching of the cuticle is 
quite evident after 12-18 
hours of immersion (due to 
osmotic action of water on 
thickened epidermis.



Postmortem Findings (External)

Degloving:

Th epidermis of hand and 
feet get separated in form 
of gloves and stocking – 2 
weeks.



Postmortem Findings (External)

Cadaveric spasm:

With mud, sand, grass, 
gravel. 

**Vital proof of 
antemortem drowning**



Postmortem Findings (Internal)

Emphysema Aquasum: 

Wet drowning hyper 
expanded and waterlogged 
lungs. 

Rib imprints may be 
present on the surface of 
lungs.



Postmortem Findings (Internal)

Paltauf’s hemorrhage: 

Mottled areas of red and 
gray distended alveoli.

Reflects intra-alveolar 
hemorrhages.



Postmortem Findings (Internal)

Larynx, Trachea, and 
Bronchioles: 

The presence of sand, mud, 
slit, dirt, aquatic vegetations, 
classical water for a, algae, 
and diatoms in the trachea 
and lower bronchial tree are 
characteristic positive 
findings of antemortem 
drowning. 



Postmortem Findings (Internal)

Heart and Blood vessels: 

Like in other forms of 
asphyxia, left side of heart 
will be usually empty; the 
right heart will be full of the 
venous system engorged with 
dark blood, unusually fluid in 
consistency because of 
admixture with water.



Postmortem Findings (Internal)
Gettler Test: 
A forensic postmortem procedure that 
measures chloride levels in blood samples 
taken from the left and right ventricles of the 
heart to help distinguish between freshwater 
and saltwater drowning. 

Normally, the chloride content of the right and 
left side of heart is nearly same, about 
600mg/100 ml. If difference is 25 % or more, 
it is suggestive of antemortem drowning. 

Stomach filled with water in 70%  may contain 
watery fluid or even foreign material such as 
weed or sand. 



Postmortem Findings (Internal)

Middle Ear Haemorrhage:

Hemorrhages in the middle ear 
and mastoid air cells.



Postmortem Findings (Internal)
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