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Definition of Death

e Deathis a process, not a single event — cells die at different times (brain first, then
other tissues).

e [tistheirreversible cessation of all vital functions, mainly:
o Heart activity (cardiovascular system)
o Respiration (respiratory system)
o Higher brain function (neurological system)

e Absence of the 7 life processes:

Movement

Reproduction

Growth

Respiration

Nutrition

Excretion
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Sensitivity

Types of Death

1. Somatic Death

e Permanent, irreversible death of the whole organism.
e Loss of consciousness, sensory awareness, and voluntary movement.

2. Clinical Death

e Occurs when the heartbeat and breathing stop.

e Lasts about4 minutes — CPR can potentially revive life during this period.

3. Cellular Death

e Death of tissues and cells, loss of metabolic functions (especially aerobic
respiration).
e Different tissues die at different rates:
o Brain cortex vulnerable after few minutes of oxygen deprivation.




o Connective tissue and muscles can survive hours or days after circulation
stops.

4. Brain Death

e Permanent, irreversible loss of brain function due to lack of oxygen (anoxia).

o Time frame: Previously thought 3 minutes caused damage; now extended to 7-9
minutes.

e Loss of cerebral cortex function causes vegetative state, but brainstem may
remain active (spontaneous breathing).

5. Brainstem Death

e |rreversible damage to the brainstem (vital centers & ascending reticular activating
system).

e Patientis comatose, unable to breathe spontaneously, requires life support.

e Accepted medically and legally as somatic death.

e Patientmay notbe dead at the cellular level — this allows for organtransplantation.

e Diagnosed by absence of brainstem reflexes in a comatose, ventilator-dependent
patient, with no abnormal postures.




Decorticate Posturing

Decorticate posturing
Rigid, extended legs

Pointed and
turned in toes Arms bent Curled wrists
toward center and balled hands
of body against chest

Decerebrate posturing
Rigid, extended legs

Pointe_d and
turned in toes  Flexed Straight, tense

wrists  Curled arms parallel
fingers to body
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Apparent Death

o A state of suspended animation that mimics true death.

e Life processes slow down dramatically but do not terminate.
e Can occurin conditions such as:

Electrocution

Hypothermia

Sunstroke

Drowning
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Drug overdose (e.g., barbiturates)
o Head injury

o Differentiated from true death by monitoring with ECG (heart activity) and EEG

(brain activity).




difference between Cause, Mode, and Manner of Death:

Term Definition Examples

Cause of Death The specific injury or disease that Gunshot wound to the
directly leads to death by causing head, stabwound to
physiological disruption. chest, lung cancer,

coronary atherosclerosis

([T YAV L ERIEI M The physiological state or process Coma, cardiac arrest,

of Death caused by the cause that leads to pulmonary edema,
death. It explains how death occurs congestive heart failure
but not the underlying disease.

Manner of Death The classification of death based on Natural, accident,
circumstances and legal context. homicide, suicide,

undetermined, pending
investigation

Example:

e (Cause of death: Gunshot wound to the heart
e Mode of death: Massive hemorrhage

e Mannerof death: Could be homicide, suicide, accident, or undetermined
depending on circumstances

Medico-legal Aspects of Death
The main aims are:

e Identify the body if unknown.

e Determine time of death.

e Establish cause of death.

e Decide if death is natural or unnatural.

e [funnatural, determine if homicidal, suicidal, or accidental.
Importance of diagnosing death medico-legally:

Detect cause of death.

Know time of death.

Socialreasons (legal, family).

Organ donation.

Recognize apparent death (e.g., suspended animation).
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6. Statistical data.
7. Heritage (inheritance) reasons.

Body Changes After Death

e Initial changes start biochemically (cell metabolism shifts to autolysis).
e Visible changes occur later, importantto:
o Differentiate normal decomposition from signs of unnatural death.
o Estimate how long death occurred.

Post-mortem signs can be roughly estimated as:

Timing Signs/Changes
I CLIEICIWA Loss of reflexes, permanent stop of respiration & heartbeat

Early Changes in eyes, pale skin, muscle flaccidity (primary flaccidity), gastric
relaxation and regurgitation

Late Algor mortis (body cooling), livor mortis (blood pooling), rigor mortis
(muscle stiffening)

Very Late Decomposition processes

Details of early eye changes:

e Lossofcornealand light reflexes.
e Pupils mid-dilated, irregular in size/shape (anisocoria).
e Lossofintraoculartension.

e Retinalvessels show blood column fragmentation (“trucking” or “shunting”).

Early Post-Mortem Changes in Eyelids

e Eyelids are usually incompletely closed.




e Tache noire:
o Appears where the sclera (white part of the eye) is exposed to air.
o Characterized by two black triangular spots on each side of the cornea.
o Caused by drying of the exposed sclera.

Early Postmortem Changes

1. Muscles

e Primary flaccidity: Rapid loss of muscle tone after death; muscles lose tone but
may respond to stimulation for hours.

e Focal twitching: Discharges from dying motor neurons can cause small muscle
twitches, which decrease over time.

e Sphincter relaxation: Loss of muscle tone in sphincters causes urine voiding,
usefulin estimating time since death.

2. Skin

e Pale skin, conjunctivae, and mucous membranes due to blood pressure drop and
circulation cessation.

e Hairfollicles die simultaneously with skin; no actual hair growth after death, though
beard may appear more prominent.

e Face and lips mayremain red or blue in hypoxic or congestive deaths.




3. Stomach

e (Gastric contents often found in mouth or airways (~25% of autopsies).
e Regurgitation common during terminal collapse or resuscitation attempts.

e Presence of stomach contents in airways alone does not prove inhalation as cause
of death without further evidence.

Algor Mortis (Body Cooling)

e After death, body stops generating heat; temperature gradually approaches
ambient temperature.

e Normaloraltemperature: 36-37.2°C; rectal: 36.5-37.5°C.
e Rectal temperature <24°C suggests death; <21°C is definitive.
e Coolingrate approx. 1°C/hrin summer, 1.5°C/hrin winter.
e Simpleformulas fortime since death:
o Time since death (hours) = 37°C - rectal temperature (°C) + 3
o Time since death = (98.6°F - rectal temperature (°F)) + 1.5
e Assumptions: normaltemperature at death and linear cooling may not always hold.
e Factors affecting cooling: body surface area, weight, clothing, posture,
environment, infections.

Livor Mortis (Hypostasis)

e Blood circulation stops; gravity causes blood to settle in dependent body parts.
e Redblood cells sediment, causing bluish-red discoloration (“hypostasis™) visible on
skin.
e Plasma also settles, contributing to dependent edema and skin blistering.
e Distribution depends on body position:
o Supine: Chest, upper limbs affected.




o Vertical/Hanging: Blood pools in lower extremities.

o Face-down: Whitening around nose and lips, typicalin seizures or
intoxication deaths.
e Common external sites:
o Mostcommonly found on the back of the shoulders and neck.
o Mayalso appearon the front of the chest, even if the body is lying on its
back.
o More frequent in cyanotic (bluish discoloration due to low oxygen) and
congestive deaths (e.g., heart failure).
¢ Internal lividity (internal discoloration) sites that may mimic disease:
o Heart: May be mistaken for myocardialinfarction (heart attack).
o Lungs: Canresemble pneumonia.
o Intestine: May look like hemorrhagic infarction (localized tissue death due to
bleeding).




Color of Hypostasis (Livor Mortis)

e Variable color depending on the oxygenation status of the blood at the time of

death:
o Bright red or pink in cases of carbon monoxide poisoning or cyanide

poisoning (due to high oxygenation).
o Purple or dark red/blue in cases of poor oxygenation (e.g., congestive
heart failure, asphyxia).
e Maybe masked or obscured by:
o Dark skin pigmentation
o Jaundice (yellowish skin coloration)
o Certain dermatological conditions affecting the skin

Here's a clear table summarizing the color of hypostasis and their causes:

Colour Cause
Dark blue- Cyanide poisoning
pink
ST Methemoglobinemia
Cherry pink Carbon monoxide (CO) poisoning or cold
temperatures

EZIB Anemia, hemorrhage, or normalin extremes of age

Timing and Permanence of Hypostasis

e Onset: Begins between 30 minutes to several hours after death.
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e Duration:
o Insummer: lasts 24-36 hours.
o Inwinter: lasts about 48 hours ormore.
o Insnow: can last much longer.
o Effect of Movement: If the body is moved after death, hypostasis may:
o Remain fixed in the original position,
o Move completely to a new position,
o Orpartially move and partially stay fixed.

Medico-Legal Importance of Hypostasis

Sure sign of death — confirms that death has occurred.
Provides clues about the cause of death.
Indicates the body's position before and after death.

Mo N2

Shows if the body was moved after death.

Here's a clear comparison table for Hypostasis vs Bruises based on your information:

Feature Hypostasis Bruises
Location Dependent areas (lowest parts) Anywhere on the body
Edges Well-defined Ill-defined
Blood in Blood retained in intact Blood escapes through ruptured
Capillaries capillaries capillaries
Surface Level Same level on the surface Raised
Color Over Pale over pressure areas Red
Pressure
Incision Blood flows from the cut vessel Blood coagulates in tissue
Response (washable)
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Mechanism of Rigor Mortis

e Definition:

Rigor mortis is a temperature-dependent, physicochemical change in muscle cells

after death, causing the muscles to stiffen and limbs to become difficult to move.

e Process:

O

o O

Death leads to cessation of respiration.

Oxygen depletion occurs, reducing ATP production.

Secondary anoxic processes begin, causing lactic acid buildup.

Acidic cytoplasm and low ATP levels cause actin and myosin filaments in
muscle cells to bind tightly, forming a gel-like state.

This binding prevents muscle relaxation, leading to permanent muscular
contraction (rigidity).

Over time, digestive enzymes break down muscle tissue during
decomposition, leading to eventual resolution of rigor mortis.

e Timing:

o O O O

Starts when ATP levels fall to about 85% of normal.

Begins approximately 2-3 hours after death.

First noticed in smaller muscles (around eyes, mouth, jaw, fingers).

Peaks within 6-12 hours after death.

Resolves around 36-48 hours postmortem, in the order it developed (called
"secondary flaccidity").
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Factors Affecting Timing of Rigor Mortis

1. Environmental Temperature
a. Cold and wet conditions > slower onset, longer duration (rigor lasts 36-48
hours)
b. Hot and dry conditions > faster onset, shorter duration (rigor lasts 24-36
hours)
2. Muscular Activity Before Death
a. Muscles healthy, robust, and at rest before death > slower onset
b. Muscles exhausted or fatigued (e.g., from struggling, exertion) - rapid onset,
especially in the active limbs
c. Increased muscular activity before death (e.g., convulsions, electrocution,
lightning) »> very rapid onset and shorter duration
3. Age
a. Extremes of age (infants and elderly) > rapid onset
4. Health Status
a. Poor health oremaciation > delayed or weak rigor mortis
b. Infants - very rapid onset
5. Other Factors
a. Certain poisons (e.g., strychnine) causing convulsions can accelerate rigor
mortis development

Here's a clear table summarizing Body Temperature, Muscle Tone, and Estimated Time
of Death (ETD):

Body Temperature Muscle Estimated Time of Death (ETD)

Flaccid Less than 3 hours
Stiff 3 to 8 hours
Stiff 8 to 36 hours

Flaccid More than 36 hours

Rigor Mortis (RM) Specifics:

e RMiniris: Can cause unequalrigor, leading to unequal pupil sizes.
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e RMinheart: Contracted and stiff left ventricle (LV) may be mistaken for LV
hypertrophy.

e RM indartos muscle (scrotum): Causes constriction of testes and epididymis;
may cause semen expulsion.

e RMin erector pili muscles (attached to hair follicles): Causes goosebumps; hair
stands up.

Testing for Rigor Mortis:

e Usegentle pressure with one or two fingers across a joint.
e Aim: Detect stiffness extent, do not break the rigor.

e [frigoris broken bytoo much force, that muscle group can no longer be reliably
tested.

Conditions Mistaken for Rigor Mortis:

1. Heat Stiffness:
Exposure to intense heat (burning, electrocution) causes coagulation of muscle
proteins > muscle shortening.

2. Cold Stiffness:
Exposure to extreme cold (< -5°C) causes solidification of fat and muscles, freezing
synovial fluid in joints.

Cadaveric Spasm (Instantaneous Rigor):

e Arare form of muscle stiffening occurring at the moment of death, persisting into
rigor mortis.

e Usually linked to violent deaths with intense emotion.
e May affect whole body muscles or just specific groups (e.g., forearms or hands).

e Common in drowning victims holding onto objects (grass, weeds, roots), showing
proof of life at time of water entry.

e Importantforensic clue indicating the last action before death.

14




Here’s a clear comparison table between Rigor Mortis and Cadaveric Spasm based on

your details:

Feature Rigor Mortis Cadaveric Spasm
Delayed after death (2-3 Instantaneous atthe moment of death
Lasts up to 36 hours Lasts a few hours, then replaced by rigor
Moderate intensity Very strong intensity
Y CYGERIE K@ Breakdown of ATP Unknown; associated with emotions and
below critical level muscle contraction at death
Muscle Gradualinvolvement of Selected muscles in contraction at time of
allmuscles death
Decomposition

Decomposition is a mixed process involving:

e Autolysis: Internal chemical breakdown of cells by enzymes after death.

e External decomposition: Caused by bacteria and fungi from intestines and the
environment.

e Animal scavengers: Including maggots and mammals contribute to destruction.

e Decomposition varies by body, environment, and even different parts of the same
corpse.

Types of Decomposition:
1. Putrefaction

e Thenormalfinalsign of death, starting immediately after death on a cellular level.
e Becomesvisible within 48-72 hours.
e Two main processes:
o Autolysis: Breakdown by digestive enzymes; accelerated by heat, slowed by
cold orfreezing. Organsrich in enzymes (e.g., pancreas) autolyze fasterthan
others (e.g., heart).
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o Bacterial action: Bacteria, mostly from bowel (Clostridium species),
ferment soft tissues.

e Firstvisible sign: Green or greenish-red discoloration of the anterior abdominal skin,
starting usually at therightiliac fossa (24-36 hours).

e Generalized bloating occurs within 60-72 hours.

e Earlysigns: Yellow-clear fluid-filled blisters, progressing to green-brown fluid-filled
blisters.

e Bloodvessels actas channels for bacteria, causing "marbling" (linear brown
discoloration).

e Skin blisters form and burst, causing sloughing.

e Gasformation causes swelling (face, abdomen, breasts, genitals).

e Eyes andtongue may protrude; bloody fluid (purge) leaks from mouth and nose.

o After about a week, body cavities burst; tissues liquefy and drain.

e Brain and epithelial tissues decompose first; heart, uterus, and prostate
decompose more slowly.

e Organweight decreases as decomposition proceeds.

2. Adipocere

e Chemicalchange of body fatinto a waxy, soap-like substance.
e Requires moisture and bacterial activity (Clostridium perfringens).
e Commoninwet, warm environments (or from original body water).
e Occurs mainly in subcutaneous fat of cheeks, breasts, buttocks, and sometimes
internal organs (liver, kidney, heart).
e Takes months to develop and often partial.
e Stages:
o Pale, rancid, greasy semi-fluid with unpleasant smell.
o Becomes brittle and whiter.
o Fully formed: gray, firm, waxy compound maintaining body shape.
e Medico-legal importance:
o Preserves body allowing identification.
o Maysuggest cause of death.
o Indicates time since death of weeks to months.
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3. Skeletonization

e Environmentinfluences this more than time.
e Timeline:
o 12-18 months: soft tissues absent.
o 3years: bones bare and disarticulated.
o 40-50years: bones dry, brittle; marrow cavity empty.

e Intemperate zones, bones remain solid with marrow preserved for DNA analysis.

4. Mummification

e Occurs indry, warm conditions (climatic or microenvironment).
e Bodydries and shrivels, turning brown.
e No microorganism growth.
e Partialmummification.
e Medico-legal importance:
o Can help determine cause of death.
o Candetect abnormal pathologyin deep tissues.

Determination of Time of Death

1. Core Body Temperature
a. Mostreliable and commonly used method.
b. Bodytemperature gradually cools after death until it matches the
environment.
2. Rigor Mortis
a. Thestiffening of muscles after death; timing of onset and resolution helps
estimate time since death.
3. Hypostasis (Livor Mortis)
a. Blood settling occurs after death; complete after about 6 hours.
4. Chemical Changes in the Vitreous Humor

a. Changesinthefluid of the eye can be measured to estimate time since
death.

5. Eye Pressure

a. Eyeballs become softer with less fluid pressure within the first 3 hours after
death.
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6. Gastric Emptying

a.

The stomach empties depending on mealtype and emotional status before
death; timing helps estimate death time.

7. Entomology of the Dead

a.

Study of insects and maggots colonizing the body. Different insects appear
atvarious postmortem stages.

8. Scene Markers (Unscientific but often practical)

S0 00 T O

Uncollected mail or newspapers.

Whether lights are on or off.

How the personis dressed.

Presence of food or dirty dishes.

Sales receipts or dated papers in pockets.

Observations from neighbors about last seen time or changes in habits.
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