
 

Thermal Deaths thosedeathswhichresultfromtheeffects ofsystemic or
localised exposure toexcessive heat cold

Burns an injurywhich is causedby applicationof heat chemical substances
to theexternal internal surfacesofthebody whichcauses destructionof
tissues

minimumtemperatureforproducing aburn 44C for 5 6has exposure

TypesofBuans
1 Highlyheatedsolidbody moltenmetal blister reddening corresponding in size shape

to thematerialused
epidermis blackened day wrinkled

hairmaybesinged distorted

2 Flameburns may maynotproduce vesication

singeing ofhair blackening ofskin are always present
3 Keroseneoil Petrol Buans usually severe sooty blackening ofpartswithcharacteristicodour
4 Explosion in coalmines gunpowder extensive usually

blackening tattooing

5 X ray Radiumburns varyfromrednessofskintodermatitis shreddingof
hair pigmentationof surroundingskin

6UVraysBuars erythema or acute eczematous dermatitis

7 Radiantheatburns

8 Microwaveburns well demarcated fullthickness burns withoutcharring
9 Burnsfrom corrosive substances ulcerated patches no blisters singeingofhair

red lineofdemarcation
10 Electrical burns



DegreesofBurns

Dupuytren's classification

1st degree Reddening erythema

2nddegree Blistering bullaformation

3rddegree Destructionofepidermis
4thdegree Destructionofwholedermis
5thdegree Destructionofmuscles painlessduetodestructionofnervefibers
6thdegree Complete charring burnreachesthebone painless

1 Wilson Hebra Classification

Dupuytren Hebra Wilson

1st degree 1 Epidermal

2nddegree

3rddegree
4thdegree

Demo epidermal

5thdegree 3 Deep

6thdegree



Factors Affecting EffectofBurns
1 Degreeofheat

heat damage

forcremation human bodyhasto be incinerated for90minutes at1000C
2 Durationofexposure timeofexposure damage

3 Extent surface areainvolved

Wallace's ruleofNinepalmar surfaceofpatient's hand 1 BSA

fff f f

3 5

4 site burnsofhead necktrunk anterior abdominalwall are moredangerous
5 Age children are moresusceptible

6 Sex Womenare more susceptible



Lund BounderChart forEstimationof of BSA Burned in Children

Areaofbody 1 4years 5 9years 1014 years Adult
Head neck 19 15 14 9
Frontoftaunk 16 16 16 1g
Backof trunk 16 16 16 18
Upper limb 19 19 19 18

Lower limb 30 34 34 36

genitalia 0 0 1 1

Causes ofDeath
1 Primary neurogenic shockdue topain
2 within48hours Secondary shock duetofluid loss fromburns

3 InhalationofCO is smoke oxygendeprivation freeradicals
4 Toxaemia duetoabsorptionofmetabolites fromburnttissuesupto 3 4days
5 sepsis 4 5days
6 Biochemical disturbances eg hypokalemia secondarytofluid loss
7 Acuterenal failure 3 4days
8 GI disturbances Pepticulceration Dilationofstomach Haemorrhage intointestines
9 Oedema ofglottis pulmonary oedema dueto inhalationofsmokecontainingco co2
10 Injuries while attempting toescape

11 Pyaemia gangrene tetanus etc
12 Fatembolism

13 Pulmonaryembolism duetothrombosisofveinsoflegsduetotissuedamage immobility

143Margolin'sulcer malignant transformationofa burnscar years later



PM Appearances
clothes shouldbe removed examined for kerosene petedetc
heat rigor in muscles

Decomposition accelerated ifburnsarelimitedtobodysurface
reduced in severeburns

Hair singed completely burnt

colourof light colouredhair changes on exposure toheat no change in colourof
face swollen distorted blackhair

tongue protrudes duetocontractionoftissuesofneck face

frothmayappear atmouth nostrils dueto pulmonary oedema
indicates antemortembuan

Hands feet skin detaches as glove including fingernails degloving

Burntareas reddened blistered charred

burnsmaybe absent in gums armpits portionsof body where
clothing wastight

Pugilistic attitude Boxingfencingdefence Attitude Postureof abodywhichhasbeen
exposed togreat heat antemortem postmortem

legsare flexedat hips knees are muscles

arms are flexed atelbows waists
heldout in frontofthebody

affectedmore

headslightly extended

all fingersare hookedlikeclaws
Contractionofparaspinal muscles marked opisthotonus thisstiffening isdue to
coagulationof proteinsofthemuscles dehydration

Heat Ruptures severeburning charring skin contracts heatruptures

these splits generally occur over fleshyareasofthebody
mayresemble lacerations



FlashBurns variantof flameburns
occurdueto ignition explosionofgases fineparticulate material

obesity clothes contribute to a faster morecomplete destruction of a body in

fire

Heat Haematoma occurswhentheheadhasbeen exposed to intense heat sufficient
tocausecharringoftheskull
appearance ofextradural haemorrhage
soft friable clotof light chocolatecolour maybepink ifbloodcontainsco
clothasa honeycomb appearancedueto bubblesofsteam producedbyheat
adjacent brainshowshardening discolourationfromtheheat
mostcommonsite parietotemporal region

Thermal fracturesofthe skull Mechanisms
i Intracranial increaseofsteampressurecausesseparationof ununited sutures

fractures with gaping defects widely separatedbonymargins

a Fracture occursdue to rapid dayingofthebonewith contraction onlyinvolves

outertableoftheskull

CO levels in death due to burns co level 10 may reach 70
blood is cherry red may change to brownish due toheat 80

Deathfromsuffocation aspirated blackish coal particles are seenin nose mouth

larynx trachea bronchi oesophagus stomach

blood is cherryred



Presenceofcarbonparticles in terminal bronchioles onhistological examination
absoluteproofoflifeduringthefire

Cantemortem

poisonousgases likecyanide oxidesofnitrogen areproduceddue to burning of
plastic synthetic material inhalation injuryoflungs
pulmonary oedema alveolar collapse broncho ciliaryinjury

interior of larynx trachea bronchi maybethickened blanched or reddened

cellsbecome smaller ballooned

mucosaofair passages is shedintothelumenoftheviscue
sometimes inhalationofsmoke vomiting inhalationof vomitus

vomites foundin smaller bronchi

Viscera internal organs areusuallywell preserved even in casesofsevere external
charring duetohighwatercontent

haemoconcentration present

tissue oedema excessoffluid in serous cavities
Brain shaunken firm yellowtolight brown

flatteningofgyri obliterationofsulci
Lungs congested markedoedema heavy airless consolidated

necrosisofalveolar epithelium signsofinfection inflammation indelayeddeaks

petechial haemorrhages in pleurae pericardium endocardium

heart is filledwithclotted blood

occasionally stress ulcers curlingulcers are produced inthe1stpartofduoden

liver cloudy smelling necrosis

kidneys cloudyswelling capillarythrombosis infarction



Antemortem Burns Postmortem Burns
Lineofaedness Present Absent

Blister Containsserousfluidwith Contains air thinclearfluid
proteins chlorides Baseday hardyellow
Base red inflamed

vitalreaction Markedcellular exudation Absent
reactivechanges intissue cells

present

Enzymes Peripheral zoneofburnshows Peripheral zone doesnotshow
increase in enzyme reaction increase in enzyme reaction

Circumstances ofDeath
In COinhalation severe muscular incoordination weakness confusion victim is unableto
escape deathduetoasphyxia body is burnt afterdeath

1 Accident in kitchen factories electricalshortcircuits manufacturing withfireworks faulty
heatappliances orelectrical wiring leakageofcookinggas etc

2suicide womencommitsuicide by pouring kerosene on theirbody before settingfireto
themselves

suicidal burning as a modeofpublic protest
3 Homicide rare



BURNS Day Heat Moist Heat Chemicals

Cause Flame heatedsolid steamorliquidabove corrosive chemicals

body X rays 60C

Site At abovethesite At belowthesiteof At belowthesiteof
ofcontact contact contact

Splashing Absent Present Present

Skin Dry wrinkled
may

sodden bleached Maybedestroyed

becharred
Vesicles Atthecircumferenceof overtheburnt area Veryrare

burntarea

Red line Present Present Absent

Colour Black Bleached Distinctive

Charring Present Absent Maybe present

Singeing
Present Absent Absent

Absent Absent PresentUlceration

thick contractedScak Thin lesscontracted Thick contracted

Clothes Buant Wet notbuant Maybeburnt show
characteristicstairs

Scalds an injury which results from the application of liquid
above 60 or from steam

destruction doesnot extend as deeply as in burns
redness appearsimmediately blistering occurs in a few minutes
blisters have a hyperaemic zone aroundthem

reddening swellingofthepapillae in thefloor oftheblister



blister fluid contains white redcells

soddening present

bleaching present

hair singeingabsent

injury is limited tothe areaof contact is more severe atthepointof
initial contact

scalding can occurthrough clothing

sharplydemarcatededge

if inflammable fluidsare used signsoftricklingoftheburning fluid willbe
present

death due to shock fluid electrolytedisturbance secondary infection

Degrees of Scalds
1 Erythema byvasoparalysis
2 Blister formation dueto increased permeabilityofthecapillaries
3 Necrosisofthedermis

Occurrence

usually accidental due tobursting ofhot water bottles boilers
splashing of fluidfromcooking utensils

suicide is rare

boilingwatermaybethrown withintent toinjury



Electrical Injuries
alternatingcurrent is 4 5 times as dangerous as anequal voltage ofdirectcurrent
electrocution is rare at 100volts

deathoccur at 200volts

death is more likely to occur ifthe brainstem or heart are in thedirect path
ofthe current
severity is directly proportional tothe duration ofcurrent flow
Forelectrical shocktooccur theremust becontact by thebodywith both a

positive negative pole or theearth

Dayskinoffershigh resistance

Electrical Mark Joule Burn foundatthepointofentryofcurrent
specific diagnostic ofcontact withelectricity
endogenous thermal burndue to heatgenerated in thebody fromelectricity
roundoval 1 3cm in diameter

shallow craters Ridgeofskinabout 1 3mmhigharound partwholeof
cratesfloor islinedbypaleflattened skin circumference

charring onprolonged contact

areolaofblanchedskin is seen attheperipheryoftheelectricmark pathognomic

hyperamic border outsidethe blanching ofelectrical damage
histologically coagulation ofthedermis

separationofepidermis



Flash Spark Burns exogenous burn

produced in highvoltage industrial currents

Crocodileskin Keratin in skin melts over multiplesmall areas

oncooling molten keratin overthese areas fusesinto multiple hard brownish
nodules

ArcEye superficial painful keratitis

intense bilateral lacrimation

blepharospasm photophobia

resolves spontaneously within 36has

Electric Exit Mark appears wherethebody was earthed grounded
moredamageof tissues thanat entry mark
oftenseen as splits

PM Appearances
External examination ofscene is very important
rigor mortis appears early postmortemlividity is well develope

eyes congested dilated pupils

face pale
seminal ejaculation due to contraction of seminalvesiclescaused beelectrical

flow

hightension electrocutions charring ofthebody
amputation of extremities



I Internal

Congestionofall internal organs Brain irregulartears fissures

Petechial haemorrhages alongthe lineof current
i Muscles Tendons

Zenker's degeneration ofskeletalmuscles inthepathofcurrent
severe glassy waxyhyalinedegenerationof skeletal muscles

musclesappearpale friable

myoglobin is released intocirculation

a Bones Joints

Bonepearls Waxydrippings seen in high voltage currents

heat generated meltscalciumphosphate inbone seenradiologically astypical

rounddensity foci

necrosisofbone
fractures generally hairthin microfactures missed on x rays often

irregular zigzag course osseus schisis

Electricalinjuryofskull occursduetoarcing
skull split open
orbitalcontents extrudedfrom eye

sockets

Current pearls smallballsofmolten metal derived frommetalofthe contactingelectrode
presentdeepinthetissue

in Heart anaiclesdilated

petechialhaemorrhage ecchymosis on endocardium pericardium myocardium

in vascular microscopic lesions inmedia

massivecoagulation necrosisofentire vesselwall
tissueedema



iv kidney Vaine lower nephron nephrosis due tomyoglobin entering nephrons

myoglobinvia

v abortion in pregnant females

Cause ofDeath
1 Limb to HeadCircuit involves brainstem uppercervicalcord

paralysisof medullary respiratory centres

2 limb to Limb Circuit ventricularfibrillation or cardiac arrest

3 Highvoltage shocks respiratory arrest

Judicial Electrocution death penalty carriedout in theelectricchair in some
states in theU.S.A

1 caplikeelectrode is putonthe shaven scalpwhich is moistened with a

conducting paste

other electrode right lower leg
Current 2000volts 7amperes passed for 1minute

Aftertetanic spasm lossofconscious samecurrent is passedagainfor1minute


