
 

Post mortem Changes
Signs of Death in order
Immediate somatic death

i insensibility loss of voluntary power earliest signofdeath
E cessation of respiration
ie cessation of circulation
I Early cellulardeath
iv Pallor loss of elasticity ofskin
v Changes in eye
vi Primary flaccidity of muscles
vii cooling ofthe body
viii Postmortem lividity
ix Rigor mortis

III Late decomposition decay
x Putrefaction

i Adipocere formation
xDMummification

Suspended Animation Apparent Death

signsof life are not found as the functions are interrupted
for sometime or are reduced to minimum
life continues resuscitation is successful

maybe produced voluntarily yoga practitioners

seen in vagal inhibition severe syncopalattacks newborninfants drowning

electrocution sunstroke cholera narcoticpoisoning hypothermia



Changes in the skin
skin becomes pale ashy white loses elasticity within few minutes

lips dark red to black day hard

Changes in theEye
1 LossofCorneal Reflex
2OpacityofCornea mayoccur in certaindiseases beforedeath cholerawasting

occurs duetodaying delayed for 2 hours if lidsare closed afterdeath

if lids are open for a few hoursafterdeath
filmofcell debris mucusfoams 2 triangles on thesclera at eachsideofthe iris
with baseoftriangle towards marginofcornea apextowards mediallateral

canthusof eye which becomes brown thenblack Tache noir

3FlaccidityofEyeball eye looks sunken become softer dueto in intraoculartension

4 Pupils slightly dialated dueto relaxationofmuscles of iris soonafterdeath

later constricted duetorigormortisofconstrictormuscles evaporationoffluids
pupils do notreacttolightafter death

5 Retinalvessels fragmentationsegmentationofblood columns in retinalvessels KevorkianSign

appears fewminutesafter death persistsforabout halfan hour
retina ispalefor first 2 hours

Algor Mortis Coolingof Body LossofBodyHeat
after stoppageofcirculation convectional transportofheat insidebodystops

initially heat is lost fromsuperficial layersofbodyonly lowvelocityof
heattransport insidethebody takestimeforheat to be

conducted fromdeeper

layers to more superficiallayers finally temperaturegradient reachesthecore
internalorgans mainlycoolby conduction



Postmortem temperature plateau forabout 1 hourafter death rectal

temperature shows littlenofall
Next 12 16hours linear rateofcooling 0.4 0.6 C hour
Temperature ofthebodydoes notdrop significantly when it is within

4C of the environment
Curve ofcooling Sigmoid invented s shaped

rectum is the ideal placeto record temperature except in casesofsodomy
rectal temperature is 0.6 C higherthan oral temperature

Timeofdeath has Normalbodytemperature Rectal temperature

Rateoftemperature fallperhour
Factors Affecting Rateof Cooling
1 Difference in temperature between body environment

more temperaturedifference more rapid lossofbodyheat
2 Buildofthe cadaver moresurfacearea moreheat loss
3 Physiqueof cadaver fat is a bad conductorofheat

i fat bodiescoolmore slowly
4 Environmentofthebody Body kept in well ventilated room loses heat

more rapidly
Moistair is a better conductor ofheatthanday air more humidity

facilitates faster cooling

5 Covering onaroundthebody rateofcooling is slowwhenbody is clothed
MLI determination ofbody temperature is important only in cold temperateclimates

Postmortemcaloricity temperatureofthebody remains raised forfirst 2hours or so
afterdeath

occurswhen regulationof heatproductionhasbeen severely disturbedbeforedeath
as in sunstroke nervousdisorders

therehasbeen a greatincrease in heat production in musclesdue to convulsions



in tetanus strychnine poisoning

there hasbeen excessive bacterialactivity septicaemia cholera otherfevers

Postmortem
Hypostasis bluishpurple purplish red discolouration dueto

aka postmortem staining deoxyhemoglobin whichappearsundertheskin
cadaveric lividity livemotis in themost superficial layersofdermis rete

mucosum ofthedependentpartsofthebody
afterdeathdue to capillovenous distension

Mechanism causedby stoppageof circulation
stagnationofblood in bloodvessels
tendencyofbloodtosinkby forceofgravity

blood tends to accumulate in toneless capillaries venules of
dependent parts ofthe body
upper portions ofthe body drained are pale
intensity of colour depends upon the amountof reduced hemoglobin
in blood

some backflow ofblood from venular endofcapillaries adds to
blueness of bloodafter death

Development beginsshortly after death
1 2 I have in normal

individuals 1 4hours in anemicpersons
1 0.5 2hours mottled patchesofabout 1 2cm diameter canbemistaken

forbruises
patches are initially seen on uppersurface ofbody areasthen

combine enlarge slidedowntoproduce extensive discolouration

plasmaalsoaccumulates goodsiteforbacterialgrowth



2 4hours welldeveloped like a sheetbutnot fixed
3 8 hours 6 12hours fixation occurs MaximumPMstaining Primarylividity

Fixation if body isturnedover to a different position the postmortem
staining would notdisappear

Causesof fixation clottingofblood within capillaries
capillaries become permeable blood leaksthroughthem stains

rigormortis obliteratesthebigvessels tissues

4 8hours pm staining persists till putrefaction setsin

if body is shifted within 8 hours oldpatchesof lividitydisappear
newpatches develop secondary lividity

Influencing factors

i volumeofbloodin circulationatthetimeofdeath
a lengthoftime forwhich blood retains itsfluidity afterdeath
6 More intensity in conditions where blood doesnotreadily coagulate

asphyxia COpoisoning septicaemia amnioticfluidembolism

Various coloursof PM staining

Colour Cause ofDeath
Black Mummified bodies opiate poisoning
Bluishgreen Has
Bluish violet Asphyxia

Brightpink Hypothermia refrigerated bodies

Bright red HCN burns refrigerated bodies

Cherry red CO poisoning
Chocolate Acetanilide Aniline Bromates chlorates

Darkbrown yellow Phosphorus toxicity



Distribution depends onpositionofthebody
1 Body lying on itsback supine Neck entireback uptoflanks
Areasofdirectpressuredonot show staining C pressure prevents capillaries

fromfilling appearpale facefromcolour Vibices occipitalscalp shoulder

blades buttocks calves heels

this isalsocausedbypressureofone area ofthebodybyanother Contact

pallor mirrorimageblanching
2Bodylyingin proneposition

connective tissues infront are relatively loose ascompared tothose attheback
colour of lividity is intense Tardieuspots are common

petechial haemorrhages cutaneous blood blisters may develop in areasofhypostasis
minute bloodvessels in nosemay rupture bleeding

3 Body Suspended as in hanging
PMstainingdevelops on dependent partsofhands legs undersurfaceofchinbreasts

genitals glove stocking pattern

Internal Hypostasis hypostasis occurs in dependent parts of internal organsalso
Body in supineposition hypostasis in posteriorpartsof cerebaum cerebellum

dorsalportion oflungs
posteriorwallofstomach
dorsal portion of heart liver kidneyspleen
lowermost coilsof intestine



Muscular Changes
Primary flaccidity
Rigormortis

Primary flaccidity death is only somatic no cellulardeath

lastsfor 1 2 hours

all muscles ofthe body begin to relax soonafterdeath
Contactflattening body flattens over areaswhichare in contactwith the

surface on which it rests
muscles are relaxed only as long as ATP is sufficiently high to permit

splitting ofactinmyosin cross bridges

Rigor Mortis Deathstiffening Cadaveric Rigidity individualcelldeathtakespla
Mechanism physicochemical change occuring in muscles

Normally relaxationofmuscles is achievedbyenergy dependent ATP driven
pumping ofcalcium back acrossthe membraneofthe sarcoplasmic reticulum
Afterdeath lackofATP increased calcium levels in sarcomere

muscle contraction actinmyosin crossbridges cannot break

Actomyosin complex is rigid causes hardnessofmuscles
contraction persists until it is physically disrupted bytheonsetofputrefaction

Orderof Appearance it does not start in allmuscles simultaneously Nysten'san

first appears in involuntary muscles

appearsfirst in myocardium in 1hour otherinvoluntary
muscles voluntary muscles

appears in proximo distal fashion
Ruleof12 Rigor mortis appears intheentirebody in proximodistal fashion

in a 12hours
Persists foranother 12hours
Disappears in the next 12 hours in the same proximodistal
fashion body is relaxed again in 36has secondary relaxation
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Conditions altering onset durationof RigorMortis
1 Age fetus 8weeks doesnot show RM muscles begin to form at 8week

In children elderly RM is feeble develops more rapidly passes

awayearly
2 Natureofdeath

RM is sometimes absent in septicemia

RMappears early passes awayearly in
bacterialinfections putrefaction

deathpreceded byconvulsions DDTOPstrychnine beginsearly
violent deaths electrocution firearm lightning

RMappears late passesaway late in Asphyxia Copoisoning
3 Muscularstate

slowonset longduration substantialstrength muscles healthy atrestbefore
Slowonset shortduration weakstrength emaciated weak persons

death

Rapidonset shortduration Convulsions Exercise Exhaustion

Rigor Mortis Cadaveric spasm
Production freezing exposure totemp Cannot be produced byany

65C produces RM methodafterdeath

Mechanism known reductionofATP Not clearly known
Predisposing None Suddendeath excitement fear

factors exhaustion nervoustension etc
Timeofonset 1 2 hours after death Instantaneous

Musclesinvolved Allmusclesofthe body Usually restrictedto a single

voluntary involuntary groupofvoluntarymuscles
Muscle stiffening Notmarked canbeovercome Marked greatforcerequiredto

overcome
Moleculardeath occurs Does notoccur



Rigor Mortis Cadaveric spasm

Bodyheat cold warm
Electrical Musclesdonot respond Muscles respond

stimuli

Muscular Acidic Alkaline
reaction

MLI Indicatestimeofdeath Indicates modeofdeath
suicide homicideaccident

MLI of Rigor Mortis
1 It is a signofdeath
2 Helps in estimatingtimeofdeath but not reliable
3 Indicates position ofthe body at the timeofdeath

Conditions Simulating Rigor Mortis
1 Heat stiffening whenbody is exposed to temperatures 65C

rigidity is much moremarked than in RM

seen in deathsfrom burning highvoltage electricshocks fromfalling

intohot liquid
there is flexion oflimbs due tomuscle contraction

2 Cold stiffening when a body is exposed to freezing temperature before
acid metabolites appear in the muscles freezingof body fluids
solidification of subcutaneous fat tissues becomefrozen stiff
If body is placed in a warmatmosphere stiffness disappears

aftersometime normal RM develops



3 CadavericspasmInstantaneous Rigor MLI

i sometimes in caseofsuicide weaponofsuicide knife pistoletc is seenfirmly
grasped in victim's hand

ordinary rigordoesnotproducethesamefirmgrip canbedifferentiated from
an attempt to simulate cadavericspasmto concealmurder

9 Ifthevictim diesdue toassault somepartofclothingofassailant or
hairofassailant maybegrasped firmly in thehands

in In caseofdrowning grassneedsleaves maybe foundfirmlygrasped in the
handsofthevictim signofantemortem drowning

Decomposition
Autolysis
Putrefaction

Autolysis self digestionoftissues
death cell membrane becomes permeable release ofcytoplasmic
enzymes digestive enzymes lysozyme hydrolases autodigestion disintegration

oforgans without bacterial influence
acceleratedbyheat slowed by coldtemperature
Firstaffected organsrich in enzymes glandularorgans
Dead foetus in utero autolysis macerationof foetus
in caseofintracranial lesions autolyticdigestionofbrain starts beforedeath
Earliestexternal signofautolysis whitish cloudy appearance in cornea

Putrefaction disintegration ofbodytissuesafterdeath aka decomposition
putrefaction sets in after disappearance ofrigor mortis startsearlier in hot season

Mechanism organisms from GI tract respiratorytract externalskin multiplication

ofbacteria begins in 4hours multiplication reaches peakwithin 24 30
hours



bacterial growth is favoured by fall in oxygen concentration in tissues
rise in H ion concentration afterdeath bacteria spread through

blood vessels destructionofsoft tissues

Chief destructive bacterial agent Clostridium welchii marked haemolysis

liquefaction of postmortem clots disintegration oftissues gas formation in
blood vessels tissue spaces c welchii produces lecithinase mostimportantly

otherorganisms streptococci staphylococci Lactobacilli

B coli Bproteus

Features i changes in colourof tissues
i evolution offoul smelling gases
in Liquefaction of tissues

Colour Changes

1 External Early stage haemoglobin diffuses throughblood vessels stains

surrounding tissues reddish brown colour changes gradually as various

Hbderivatives are formed togreenish black

first external sign of putrefaction in a body lying in air greenish

discolouration ofskin overthe regionofthe caecum
internallythis is seen on undersurface of liver anterior peritoneal

surface ofright lobeof liver adiposetissue around gallbladder

areasofcontact with hepatic flexure transverse colon

more clearly appreciated in fairskinned people than in darkskinned

Occurs in 18has in summer 36has in winters

Mechanism Haemoglobin Has Sulfhaemoglobin

formedbybacteria which
bleak
upsulfur containingaminoacids

green discolouration soon spreads tothe entire abdomen externalgenitalia

neck face arms legs



2Marblingofskin superficialveins are stained greenish brown purplish red depending on
thetotal amountofsulfhaemoglobinfoamed

haemolysisofred cells stainingofvesselwalls tissues dueto sulfHb
linear branchingpattern in affected bloodvessels marbledappearance

starts in 24 hours prominent in 3648hours

I Evolution offoul smelling gases
proteins carbohydrates are reduced to simpler compounds aminoacids methane

co CO2 Ha Has mercaptans NHg PHg

many ofthese gases are inflammable
Foulsmell mainlydue to production of protamines cadaveric alkaloids

cadaverine decarboxylation oflysine
putrescine decarboxylation of ornithine

Postmortem blisters are formed fromcollectionofgases between epidermis deam

first formedon areaswhich contain more plasmadue to hypoplastic edema

timeofdevelopment 36has summer

48has winters

Eyes are softened maybulge from
sockets

Face is swollen discoloured

Expulsion ofurine faeces in 2 3days
suturesof skull are separated with flowing outof liquefied brain
smelling of entire body
due to presence ofgas in abdomen the diaphragm is forced upwards

compressingthe lungs heart bloodstained froth exudes

from the mouth nostrils postmortem purge



III Maggots produced in 1 2 days
they have proteolytic enzymes whichdissolve the tissue

unusually large accumulation ofmaggots on one area ofthe body
may indicate a preexisting antemortemwound

skin slippage due to release ofhydrolytic enzymes resulting in
slippage of epidermis over dermis

Distribution orderof putrefaction abdomen chest neck

face legs shoulders arms

putrefactive changes are more advanced marked in the dependent body
parts

Orderof putrefactive changes in internal organs Larynx trachea

stomach intestine pancreas spleen liver lungs brain
heart kidneys bladder prostate uterus skin
musclestendons bones

Honeycomb liver foamy appearance of liver
CWelchii forms characteristic small clumps in a tissue space
produce gas which increase in size soon small yellowish

grey dendritic figures in the parenchyma greenish
discolouration extends to the whole organ organ finally
becomes coalblack

gallbladder resists putrefaction for a longtime

Conditions affecting rateof Putrefaction
1 Temperature putrefaction begins above 10C optimum at 22 38 C

increase in temperature by 10C ratedoubles



2Moisture necessary forputrefaction dayingofthebodyprevents putrefaction
3 Air face access ofair hastens putrefaction partly
4Clothing hastens putrefaction initially bymaintaining body temperature

5MannerofBurial putrefaction is less ifbody is buried soonafterdeath
6 Age bodiesofnewborn infantswhohavenotbeenfed decompose veryslowly
7 Sex No effect

8 conditionofthe body fat flabbybodies putrefymore rapidlythanlean bodies

9 Cause ofdeath Deathdue to septicemia peritonitis asphyxiaetc putrefy rapidly

Putrefaction is delayedafter deathdue to wasting diseases anemia chronic

heavymetalpoisoning etc

Putrefaction in Water Casperdictum a body decomposes in air twice as rapidly as

inwater 8times as rapidly as in earth

putrefaction is more rapid in warmfresh waterthan in coldsaltwater

Skeletonisation last stageof putrefaction when a body is reducedto a skeleton
timevaries considerably

Body exposed to carnivores flies maggots insects rodents fewdays
Body in water attacked by aquaticanimals clothing is protective
Buried bodies factorsmodifying rateof skeletonization

access to air
acidityofsoil
amountofsoil water
climatic seasonalvariations

buried bones decayaccording tothe acidityofthesoil



Adipocere Saponification modificationof putrefaction
fattytissuesofthebodychangeinto a substance known as adipocere

seenmostcommonly in bodies immeased inwater or in damp warm environment

Mechanism occursdueto gradual hydrolysis hydrogenation of pre existing fats
intohigherfattyacids which combine with Ca Nhat ions to
form insoluble soaps which beingacidic inhibit putrefactive bacteria

Body fattyacidcontent At death 0.5

Within 1 month 20

By 3 months 70

process startsunder the influence ofintrinsic lipases is continued by
bacterial enzymes lecithinases mainly

water is essential forthe process

Factors influencingadipocere formation

water is essentialforthe process
delayedby cold hastened byheat

warm moist anaerobic environment favours adipocere formation

more frequent in females obese mature newborn children corpsessubmerged

in water fora longperiod

foetuses under 7 months donotshowthis change

Properties

distinct offensive sweetishsmell penetrating ammoniacal odour in early stages

fresh adipocere soft moist whitish translucent

oldadipocere day hard cracked yellowish brittle

inflammable floats in water dissolves in alcohol ether



Distribution formed in anysite where fatty tissue is present

Usualsites face buttocks abdomen breasts

epidermis disappears as adipocere is formed dermis becomes darkened

multiple whitishgrey
rounded outgrowths of 1 10mm

intestines lungs are usually parchment like in consistency thinness

Mummification modificationof putrefaction dehydration or daying

shrivellingofcadaver occurring from evaporationofwater
naturalappearances ofbody generalfacial features are preserved

Features

begins in the exposed partsofthebody face hands feet thenextends to entia

bodyincluding internal organs

skin shaunken contracted day brittle leathery rustybrown black

tightlystretched across anatomical prominences

entirebody loses upto 60 70 weight

arms are oftenabducted at the shoulder flexedattheelbows handsare clenched

intofists flexion is oftenseen in lower limbs also due to shrinkage

ofmuscles tendons

mummified tissues day brown leathery
internal organs

shaunken hard darkbrown black

Factors Necessary forProduction of Mummification
absence ofmoisture in air
continuous actionof day warmed air

Time required 3months 1 year forcomplete mummification



Embalming treatment ofdead body with antiseptics preservatives to
prevent putrefaction preservethe body

proteins are coagulated tissues are fixed organs are bleached hardened

blood is converted into a brownish mass
produces a chemical stiffeningsimilar to rigor mortis embalming rigidity is

permanent normal rigor doesnot develop
decomposition is inhibited forseveralmonths
embalming alters the appearanceofthe body tissues organs difficult

to interpret any injury disease

required when a body hasto be transported to distant places

Typical Embalming Fluid
Formalin preservative

Sodiumborate buffer

Sodiumcitrate anticoagulant

Glycerin wetting agent

Sodium chloride controlspH
Eosin Cosmetic

Soluble wintergreen Perfume

Water Vehicle

Estimation of Postmortem Interval
interval between death timeofexaminationof a body Postmortem interval

importance toknow when thecrimewas committed

to confirm disprove an alibi
to check on a suspect's statements



longer postmortem interval widerrangeof estimateoftime sincedeath

Estimation ofTime
1 Algormortis

2 Postmortem lividity

3 Rigormortis

4 Progressofdecomposition adipocere mummification

5 EntomologyoftheCadavea Myiasis conditioncausedbyinfestationofbodyby
flymaggots

Developmental stage Summers Winters

Flies lay eggs within minutes within hours

Pupa 3days 8 days
Adult 5 days 5 days
TOTAL 10 11 days 22 days

6 G I.T amountof contents their extent of digestion useful

if hour at which the deceased took his last meal is known
average emptyingtimeof stomach 3hours

digestion is an active antemosten process which doesnot continue
after death

7 c S F afterdeath amountof potassium increases constantly in
relation to temperature ofthebodyduringfirst 20hours

8 Blood progressive increase of lacticacid
acidphosphatase

amylase



LDH

sodium level

9 Pericardial fluid
10 synovial fluid linear in potassium

12 vitreous humour in potassium concentration

linear relationship between vitreous potassium concentration time
elapsed afterdeath upto 120hours
in sodium chloride concentration

in vitreous glucose concentration

12 Muscle enzymes linear in myofibrillar protease activity
linear in creatinine phosphokinase activity

13 Hair
14 sceneofDeath


