ASPHYXIAL DEATH




Literally asphyxia means absence of pulsation
It 1s a condition of decreased O2 supply to the tissues
Similar terms — anoxia, hypoxia

The hindrance in oxygen transport can be:
* Internal / External |
 Physical / Chemical
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Classification

Environmental
« Low O2 tension in air: | O2 supply
« vitiated environment/ sewers / high altitude/wells
Mechanical
« Physical (force/obstruction) of various parts:| O2 supply
* Hanging/Strangulation/Drowning/Traumatic/positional
Pathological
* Diseases — | 02 supply
» Anemia/Pneumonia/Cardiac failure
- Chemical
+ Toxins/Poisons/Gases: | O2 supply
+ CO/Methane/H2S/Cyanide/Strychnine/Morphine
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| Classic signs of asphyxia

* Congestion

e Edema
* Cyanosis
* Petechiae

All these signs are
only suggestive, not
specific




Mechanical asphyxia (External)

Smothering: Obstruction over nostril and mouth
Hanging: Neck pressure by force of own weight
Strangulation: Neck pressure by an external force

Manual strangulation/Throttling
Mugging/Arm lock/Chokehold & Carotid Sleeper hold

Ligature strangulation

Garrotting

Bansdola
Traumatic asphyxia/Overlaying: decrease breathing due to external force
Positional/Postural asphyxia: | breathi g due to body position
‘Mixed/Burking: Smothering + Traumatic asphyxia




Mechanical asphyxia (Internal)

Gagging: Obstruction inside nose & mouth
Choking: Obstruction at or below the larynx

* Café coronary




Includes all forms of asphyxia by means other than
constriction of the neck or drowning

« Environmental asphyxia

* Traumatic asphyxia

* Positional asphyxia

* Smothering

* Gagging

+ Choking

A vague term usually reserved for environmental
asphyxia




[ Smothering ]

Asphyxia caused by mechanical

occlusion of external respiratory
opening

Respiration 1s prevented by closure of
mouth and nostrils

Mechanism of death
* Asphyxia due to blockade of

respiration

* Reflex cardiac arrest Smothering
Manner of death determines
postmortem findings
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. Manner of death

Accidental
Intoxicated/epileptic/unconscious persons sleeping in a
prone position
Burial by sand/mud during disasters

Fetus born with mtact amniotic membrane

Children covering their heads with plastic bags while playing

omicidal
By hand/pillow/plastic bags




[ Plastic bag asphyxia (Dry-submarino) J




Postmortem Findings

Marked signs of asphyxia:
* Person dying in a prone position
« Skin around the mouth and nose may appear pale
due to contact pallor
« Salivary secretions over a pillow
e In cases of burial

 Sand and mud particles inside nose/ mouth/
respiratory tract




Postmortem Findings

cases of homicidal smothering by hands
Around the mouth and nose
* (Crescentic abrasions (Nail marks)
Scratch marks on the nail

Tom ﬁ'enulum

Lacerations

Contusions







Traumatic asphyxia

Restriction ofrespiratory movements due to compression/
mechanical fixation of the chest wall by external pressure/agent.

Abdominal wall may or may not be compressed
Actual injury need not be produced over the chest as the

name implies

Signs of asphyxia are most pronounced




Manner of death

1. Accidental
* Stampede in crowd
* Burnial under soil/buildings at disasters
* Pressed by a heavy object as a vehicle/machine

2. Homicidal

* Kneeling down over the chest during a fight
3. Suicidal

.




Postmortem Findings

External injuries over chest and abdomen by crushing agent
Mud/sand present over the body
Marked signs of asphyxia above the level of compression:
Masque Ecchymotique
Fractured ribs/Organ injuries due to compression
Congestion and petechiae of internal organs
pleura/pericardium

* Edema glottis




Overlaying




\ Overlaying
N

Usually accidental

Traumatic asphyxia + smothering

Children overlaid during sleep either by adults or by
the heavy blankets

- Signs of asphyxia will be present at the autopsy







Homicidal
Traumatic asphyxia by sitting/kneeling over chest +

Smothering

Signs of asphyxia present
Named after William Burke & William Hare who used

to kill victims by this method




The
legendary
duo
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' Positional
asphyxia
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Typical scene of death

Abnormal body posture
Evidence of alcohol intake

Marked signs of asphyxia




Form of asphyxia where a gag is stuffed
into the mouth

Nose need not be blocked

A gag may be cloth/paper

Initially airway is patent through the nose
but gradual salivation and mucus
secretion form a tight plug causing

complete airway obstruction




Postmortem finding and manner of death

Usually homicidal sometimes accidental (burial)

Done commeonly with the intention of preventing the victim from
shouting/calling for help

May be associated with rape/torture

Postmortem findings

* Similar to smothering
* Injuries over the mouth and nose may be sustained during

forcetul stuffing of a gag
* Signs of asphyxia










Neck)




Asphyxia By Pressure Over Neck




Mechanism of death in pressure over neck

Airway occlusion (15 kg)
» Lifting up of the larynx causes the root of the tongue to press the pharynx

Jugular vein occlusion (2 kg)
* Classic asphyxial signs above the level of compression
Carotid artery occlusion (5 kg)
* Rapid unconsciousness if bilateral occlusion
Pressure on the carotid sinus
+ Reflex cardiac arrest and immediate death
Fractures/Dislocation/Subluxation of cervical vertebrae
Hanging with jerk/jump & anterior knot position vertebral artery occlusion (30




Form of asphyxia where the body is suspended by a ligature
material tied around the neck, force of neck constrictior
being complete/partial weight of the body

* May be suicidal/homicidal/accidental




Hanging (Complete suspension)

* No part of the body 1
supported or touching the
ground

* Complete body weight
provides constricting force

~over the neck




Hanging (Partial suspension)
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Atypical Hanging
=3

Knot over places other than
occiput Sides/Front




Manner of death in hanging

Suicidal
* Unless proved otherwise
Homicidal

* [If the assailant/s over powers the victim

« If the victim is subconscious
Accidental

* Children while playing
* Industrial accidents where scarf., tie etc. gets entangled in




_ External PM findings

Ligature material over the neck

* If not already removed

Ligature mark over neck Inverted *V-shaped
Usually higher up around the neck
Runs obliquely upward towards the knot/suspension
More horizontal in case of partial suspension

More prominent just opposite to knot

Appearance depends upon duration of the suspension, type of
ligature material, type of hanging
Initially pale depressed but later on brownish due to drying







N

Appearance of ligature mark
depend upon many factor

j.




Atypical suspensions

Atypical ligature marks
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Very few other external neck injuries Signs of
asphyxia (Partial suspension)

* Congested swollen face

» Petechial haemorrhages Tardieu Spots

¢ Cyanosis of fingers |
Protruded / Dried / Bluish tongue

* Upward pressure over the floor of mouth Salivary

dribbling from the mouth
Opposite the site of the knot
* Unilateral pupillary dilatation La Facie Sympathetique
‘Same side of the knot Elongation and bending of the neck
Prolong suspension




Glove and Stocking Lividity




In prolong
suspension

Tardieu
Spots
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Non specific findings

Clenching of hands

Discharge of genital fluids

Discharge of urine and stool

Froth from mouth




Neck Dissection
Blood-less / In-situ / Layer-wise




muscle
,  hemorrhage




Internal PM findings

Subcutaneous tissue beneath the ligature mark is dry,
glistened, whitish and firm Argent line

Hemorrhages over the lower attachment of
sternocleidomastoid and strap muscles

Transverse carotid tears Amussat’s sign

Fracture of greater horns of the thyroid cartilage and
hyoid bone is an uncommon finding in hanging
which is common in elderly

Less extensive internal neck injuries




The original Tardieu spots

Other findings

Sub-pleural petechiae

Bowel wall haemorrhages
Congestion and petechiae of all the internal organs
brain/pericardium

- Hemorrhages between an anterior longitudinal
ligament and intervertebral discs of lumbar spine
Simon’s sign
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Axis (C2) bilateral Pedicle fracture
HANGMAN’S FRACTURE

-~

The (2
vertebra

@,

Head is forced
back by the
Impac

4 The spinal cord
can be severely
damaged

Bones
in the
neck are
crushed
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Usual scenario in hanging death

A person having a history of depression/failure in life or love who
might have tried suicide earlier by various methods. is found
suspended by rope inside a room closed from inside/at lonely
places such as jungle or unoccupied places.

The scene of death 1s undisturbed and clean. There may be some
suicide notes or other writings expressing frustrations in life.

Body may show tentative cuts over wrists/neck with minimal other
1njuries.

A hgature mark over the neck with or without some nail marks.
Minimal injuries over internal neck structures. Non-specific
congestion and petechiae of mternal organs.
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Strangulation

A form of asphyxia caused by pressure over the neck by force
other than body weight

Ligature — Manual — Mugging — Garrotting — Bansdola, So,
hanging is a form of ligature strangulation where

force 1s derived from the gravitational drag of the complete or
partial body weight

Mechanism of death — Same as in hanging

Manner of death — Homicidal > Accidental > Suicidal

Signs of asphyxia are more marked than in hanging
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Ligature strangulation

Asphyxia due to constriction of the neck by a

ligature material by force other than the weight of the
body

Usually homicidal but may be accidental and rarely
suicidal

Classic features of asphyxia are overwhelmingly
present above the level of constriction/Face

Mechanism of death = As in hanging
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External PM findings

Facial features

Marked congestion/cyanosis/oedema
Multiple petechiae over face/conjunctiva
Bleeding from nose/ear/mouth prominent eyes

Protruded tongue Ligature mark around the neck
Horizontal

Lower down on the neck (at/Below adam’s apple)
Completely encircles the neck

Sometimes crossing of two ligature marks

May be patterned
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Ligature material in situ
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Nasal bleeding / Eye Petechiae




Other external features

Disturbance of crime scene with signs of struggle

Tearing of clothes during a struggle

Deep purplish postmortem staining

Abrasions overthe neck due to assailant or victim

Associated smothering injuries

Defence injuries over different body parts of a victim during the

struggle
Genital injuries due to associated sexual violence
Any other mjuries over any body parts
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Internal PM findings

Neck findings

Hemorrhage and tears of soft tissue and muscles just beneath
ligature mark and knot

Fracture of the thyroid cartilage and hyoid bone
uncommon

Deep penetrating thin ligature material may cause
carotid intimal tears

Contusion of the root of the tongue & floor of the mouth
Ecchymosis/Petechiae/oedema of the mucosal lining of the
larynx

Non-specific congestion/oedema/petechiae of different

organs as in hanging
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Hemorrhage over soft tissue around hyoid
bone and mucus lining of larynx
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Manual strangulation
(Throttling)

Asphyxia
due to
Constriction of
neck
by
Hands
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External PM Findings

* Disturbed scene of death

* Signs of asphyxia over the face

* Defense injuries over other body parts

* History is suggestive in many cases of Neck injuries
* Discoid/Ovoid bruises over the neck

* Crescentic/Linear nail abrasions over the neck

« Sometimes small lacerations

Almost always homicidal rarely accidental but never suicidal
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Multiple neck injuries

* Bruises

* Abrasions

* Lacerations

All caused by offending hands



Findings are usually bilateral
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Fracture of hyoid bone
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Strangulation

Ligature mark Oblique, incomplete,
high in the neck

Transverse,
complete, mid

Base

Abrasion,
contusion &
Echymosis

Hyoid fracture

Thyroid cartilage

Pale, hard,
parchment like

Less prominent

More common

Less common

level or below
thyroid cartilage

Contused

More prominent

Less common

More common




Carotid Intimal tear Not seen

Signs of asphyxia Less marked More marked

Dribbling of saliva Often Rare

Bleeding from nose, Rare Often
mouth & ears

Involuntary Occasional Frequent
discharge
Manner Suicidal Homicidal

Injuries on other Rare Common
body parts
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Blood choke (Sides of neck Air choke (Front of neck

compressed)

compressed)
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Garrote (which 1s

used for gﬂlTOttiIlg) Garrote (Spanish wind
lash) Neck compression +
Spinal cord injury
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Garroted by Electra King




Bansdola

» Strangulation by bamboo/stick
* Victim attacked from behind

» Similar to chokehold

* Usually homicidal

LA
Commonly the neck is compressed between sticks
placed at the front and back

« Sometimes stick is used only anteriorly while the foot
or any other thing supports the back of the neck
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* In many cases drowning is a diagnosis of
exclusion, in dead bodies that are retrieved
from water, where no other significant cause of
death can be ascertained
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* Immersion syndromefTIydrocuﬁanfSu.bmersion inhibition
* Near drowning/Secondary drowning/Post immersion syndrome

* Typieal drowning/Wet drowning/Primary drowning
» Shallow water drowning
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Immersion syndrome

Caused due to

« Diving on foot/epigastrium/back

* Sudden exposure to cold water

Inrush of cold water in eardrum/nose/pharynx
Mechanism of death

*Vasovagal cardiac arrest

Risk increased by
» Alcohol/Old age/Preexisting heart disease
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¢ Death is rapad










Typical drowning/Wet drowning/
Primary drowning

* Water 1sinhaled intothe lungs and reaches
the bronchi and alveoli

* Mechanical blockade of respirationat the
alveolar level

Types
* Fresh water/Brackish water drowning
* Salt water/Sea water drowning
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As decomposition sets in

* Tefe De Negre’s ;& (i
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Signs of immersion

Washer woman'’s hand and feet

Cutis anserine/Goose skin appearance
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Cutis Anserina Cold contraction of
Erector pilorii muscles

‘Washer woman's feet Imbibition of water
into epidermis
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. mucus/surfactant/drowning fluid/air

Considered a vital phenomenon during drowning
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Froth from nose




Injuries from marine animals feeding on the corpse

Injuries d/t flow of body with water current or during a struggle
while inside water against rocks/vegetations/irregularities

If the body is rolled over by the flow of the river mmjury can
occur anywhere
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Internal PM findings

Lungs
Heavy / Water lodged Emphysema a
quorum — Doughy / Ballooned
* Subpleural, ill-defined hemorrhagic areas mostly over
margins/fissures / anterior surface

« Rib indentation marks on pleural surfaces

Tracheobronchial tree

* Froth and oedema fluid
* Mud / Sand / Aquatic vegetations
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HYDROSTATIC LUNGS???



lungs

Ernphvsema Aguosum with Paltauf's
Hemorrhage
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Trait

Fresh water drowning | Sea water drowning
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» Dhfference 1n constitubion/volume of blood

» Vanation of electrolyte concentration at two sides of the heart

T - @NotesMed




Tests to narrow the diagnosis

Gettler test

* Vamnation 1n Chloride concentration  between two sides
of the heart

* Freshwater drowning — Right > Left

» Saltwater drowning — Left > Right

« Ditterence in the concentration of at least 25 mg/dl is considered
significant

Plasma magnesium

* Tonleft side d/t absorption from drowning medium usually
saltwater

* Serum strontium
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Diatoms

Dark Ground lllumination Microscopy Scanning Electron Microscopy
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* Even if the species of organ sample and the sample from
drowning medium match, the test can be suggestive at most,

but never confirmatory




Hyperventilation death

Usually occurs in divers

Caused d/t long and deep breaths before
entering water

Hyperventilation washes out CO: from lungs
Minimum COz2  required to  stimulate
the respiratory center 1s absent

Hence apnea occurs inside the water

Person becomes unconscious

Dies of drowning
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Sexual nature of the incident 1s quite
obvious from the scene of death
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