
Asphyxia
Asphyxia exclusionofair from lungs
Hypoxia deprivation ofadequateoxygen supplyat tissue levelthatresuts from asphyxia
Anoxia complete deprivation ofadequate oxygen supplyat tissue level
Normaloxygen saturation ofarterial blood 95mmHg
Persons 60yearshave somewhat lower saturation 80mmHg
Mildhypoxia 60mmHg
severehypoxia 40mmHg
Fatalhypoxia 20mmHg 115ofnormal

Classificationof Asphyxial Deaths

2 According to mechanism of production
1 Mechanical PT TIME

i Whenexclusionofair from lungs is by ligature aroundtheneck

Hanging constriction forceofligature weight ofthe body
strangulation constriction force of ligature is anything otherthan the

weight ofthe body
When exclusionof air from lungs is byany means other than
ligature around theneck
suffocation externalorificesof respiration mouth nose are blocked
smothering foreign object is pushed through mouthupto posterior

pharyngeal wall
gagging foreign object enters trachea

choking mechanical obstruction by interference with respiratorymovements

inwhenexclusionof air fromlungs is bymechanicalentryofliquid
intolungs Drowning



2 Pathological
acutepoliomyelitis paralysisof respiratory muscles
bronchitis laryngeal spasm
edemaofglottis tumours abscess aroundtheneck

3 Toxic

Hbbindingofoxygen lowered co
Tissues unable to utilize oxygenCN

Respiratory centre paralyzed barbiturates opium strychnine

Muscles ofrespiration paralyzed gelsemium

4 Environmental high altitude

insufficientoxygen in environment

irrespirablegases in the environment CO CO2 sewer gas chlorine

5 Traumatic bilateral pneumothorax

pulmonary embolism

6 Iatrogenic anaestheticdeaths

1 Accordingto timeofsurvival
1 Rapid asphyxia survival 15min Hanging

Throttling

choking

2 Slow Protracted asphyxia survival 30min

Co intoxication

Opiates

Initial resuscitations followedby death



Classical Signs of Asphyxia
C
E Edema dueto obstructed venous actuan

E Engorgementofrightsideofheart dueto collapseof pulmonary vasculature
P Petechial haemorrhage Tardieu's spots due to back pressure in venous system
1 Increased fluidityof blood hypoxia release of fibrinolysin
C Congestionof internalorgans due to obstructed venousreturn
C Cyanosis due to obstructed venous actuan

Petechial haemorrhages 0.1 2mm

smallpinpoint collectionsofblood in skin sclera conjunctival skinofeyelids
forehead uppercheeks liningofmouth throat musclesof temples
2mm ecchymosis

Petechial haemorrhage due toasphyxia Tardieu's spots

Densityofpetechia seaves as indicator fortheduration of process



Hanging formofdeath caused
eitherbyexclusionofairfromlungs or oxygenatedbloodfromthebrain

bymeansof a ligature roundthe neck
constrictingforce weightofthebody

If a personsurvives a hangingincident Near hanging

Classification
1 Accordingto positionofknot
i Typicalhanging knot is at occiput
ie Atypical hanging knot is atanyother position otherthan occiput

1 Accordingto positionoffeet
i Completehanging whenfeetdonot touch the ground
ii Incomplete partial hanging if feet or otherparts ofthe bodytouchtheground

E AccordingtoMannerofHanging
i suicidal in Accidental

ii Homicidal ivJudicial

Cause of Death in Hanging it isnotnecessaryforligaturetocompletely
encircletheneck in order to causedeath

1 Asphyxia trachea is occluded No air supply to lungs No

oxygenation Death

1 Occlusionofneck blood vessels Neckbloodvessels are occluded by ligature
Bloodsupplytothebrain ceases cerebral ischemia

TDeath

cerebral ischemia occurs when both arteries veins are occluded

venouscongestion occurs only when veins are occluded arteries are
patent



1 Reflex Vagal InhibitionofHeart Pressure over carotid arteries Carotid

bodystimulated Vagalstimulation Cardiac inhibition Death

E Fracture dislocation ofcervical vertebra in hangings associated with a
longdrop e judicialhanging

Current thought

Asphyxia is the main causeofdeath in completehanging

Occlusionofneck blood vessels is themain causeofdeath in incomplete hanging

Fatal Period
suicidalhanging deathdueto asphyxia 5 10min
deathdueto occlusionofneck blood vessels 12 20min

Judicial hanging instantaneous

Delayeddeaths fewdays

PM Appearance

1 DescriptionofLigature
i Ligaturematerial when a narrow wire is used itmayeat intotheflesh of
theneck cheese cultesmethod

ii Colour composition

inPattern textureofligature theseligatures produce patterned abrasions
a Intact whetherligature is intact orhasbeencutoff
v Cutends ifcut whetherappearstorn or cutsharply by scissors
Vi Extraneous materialon ligature blood epidermis hair saliva vomit

vii length iflengthof ligature is sufficient tohangfromthepoint fromwhere
victim's body was foundhanging

ViiiWidth if itcorrespondswith ligature mark
ix Multiplicity if ligature shows single multiple turnsaroundthe neck



strength if ligature is strongenough tosupport weight jerkofthe body
i Tightness Tighter ligature deepergroove

Slip running knotdoesnotproduceuniform pressure all aroundtheneck
pressure is maximumjust opposite theknot then it tapersoffgradually

i Padding

xiii spontaneous breakage sometimes ligature maybreak spontaneously bodymaybe

found lying ontheground
iv knot

Location occiput belowthechin beloweitherear subdural

knot is always abovethe restofthe ligature inverted V shaped

ligaturemark

apexofVshaped ligature mark siteof knot
Typesofknots Granny reef
Removal of ligature knot should neverbe opened
ligature shouldbecut opposite to knot the two cut ends must
besecured with a string freeend

2 Ligaturemark typeofpressure abrasion due ofligature
to continued pressure by ligature on neck knot

seen in both hanging strangulation

seen as a furrow or groove in the
tissue which is

soft paleinitially securingcutends

skin driesup becomeshard parchment like with astring
darkbrown

runsfrommidpointofneck upwards outwards backwards to
reachbehindthe neck where it is deficient in typicalhanging



ligature mark is situated

above thyroid cartilage in 80 cases

at the levelofthyroid cartilage in 15 cases

belowthe thyroid cartilage in 5 cases

heavierbody deeper ligaturemark

longerthe suspension deeperthe groove
A Suspension peak distinguishing featureof hanging

typicallyabsentwhen
strangulation

knot is infront atthechin

Aarti

3 PM staining Glove stocking distribution on legs feet soles hands

forearms undersurfaceofbreast penis
upper artofthe body is pale

4 Head Neck Face

head is inclined tothesideopposite tothatoftheknot
neck is elongated stretched neck should be examined after removalof
brain viscera fromthechest abdomen toproduce a bloodless field
Face usually pale due to occlusion ofcarotids vertebral arteries

rarely congested

maybeswollen

eyes are frequently
protruded firmerthanusual dueto congestion

conjunctiva are congested



j g

Lefacies sympathiques eyes on same side is open itspupil is dilated
the other eye is closed its pupil is constricted

strap muscles maybetorn may show haemorrhages
5 Petechial haemorrhages

in skin conjunctiva

in typical hanging face is pale no petechia
when knot is underchin lowerjaw protects neck fromdeep

pressure by the noose arterial flowcontinues venous

flow stops abundant petechia prominent congestion

when knot is on one side subconjunctival haemorrhage are

one sided

6 Other features

i Nostrils bloody froth due to ruptureof engorged blood vessels
ii Tongue protruding caught between the teeth

protruded part is darkbrown black blue due to daying
iii lips mucus membrane ofmouth blue
in saliva dribbling fromthe mouth maybebloodstained

surestsignof antemostem hanging
Cause stimulationofplaygopalatine ganglion

direct stimulation of salivary glandsby ligature
v Hands clenched

vi Penis engorgedwith blood due to hypostasis

maybe semicrect

semenmaybe found at thetip
Vii Relaxationofsphincters escapeofwine feces



7 Carotid Arteries intima shows several horizontal splits with
extravasation of blood in their wall Amussat's sign
morecommon in long drops as in judicial hanging
similar damage is also seen in vertebral arteries

8 Epiglottis larynx may show petechial haemorrhages
9 Trachea congested

rarelyinjured

mayshow petechial haemorrhages

10 Lungs congested edematous exude bloody serumoncut section

may bepale ifconstriction of lungs occurredatendof inspiration
congestion occursifconstriction oflungs accused atendofexpiration
subpleural ecchymosis

11Abdominalorgans congested

2 Brain normalcongested pale

mayshowsubarachnoid haemorrhage

3 Mica haemorrhage

14 Hyoid may
show anteroposterior compressionfractures

rake 304 apicesofgreater cornu is cartilaginous below 304
site junctionof inner 23 outer

fracturesofhyoid arealsofound in chaonic alcoholics

5 Thyroid superiorhornsmay
show fractures

more common 404
6VertebralColumn haemorrhages beneaththeareaofanterior longitudinal ligament of

intervertebral disks in thelowerthoracic lumbar vertebrae Simonsign
looklikedarkredtoviolet horizontallinesbetweenvertebral bodies
Cause overstretching ofthespine becauseofface suspensionofthebody
Morefrequent in younger individuals



MLI of Hanging
1 Pressures Required to obliterate neck structures

jugularvein 2kg
carotid arteries 5kg
Trachea Iskg
vertebral arteries 30kg
vertebral venous plexus 5 30kg
pale face 30kg
congested face 2 30kg

2 PartialHanging specialized formofhanging in which some partofthebody
is supported either by ground object otherthanneck

Effy

deceased
maybe in sitting kneeling completely

lyingdown position

congestive force is less congestive changes are

more marked

Ett
3 MannerofHanging
i Accidental

Infants in cots with restraining vertical bars neckgets

caught in between the bars
sexualhanging
stuntmen exhibiting hanging as a stunt
workmen falling from scaffolding maygetentangled



SexualHanging aka Asphyxiophilia Autoerotic asphyxia Masochistic hanging
Sexual asphyxia

accidental death caused by a self induced decrease in oxygenation of
blood hypoxia producedmost commonlybypartial hanging

Oxygen deprivationofthe brain enhancement ofsexual orgasm
dueto feelingof lightheadedness

inductionoferotic hallucinations
sympathetic arousal

Mechanism ofaccidentaldeath noose touches carotidsinus consciousness

is suddenly lost victim is incompletely suspended with legs on the

ground

there
maybe evidence ofprevious episodes on the neck oldscars

MLI differentiation fromsuicide insurance policies have a clause

stating thatnomoney wouldbe paid in casesofsuicide
sceneoftypical sexual hanging tyingupof legs evidenceofmasochism
seminal stains evidenceofrecent orgasm weight on the legs used

mirror tocontrolpressure on ligature
videocameraforaccording

E Homicidal very rare
lynching

Lynching extrajudicial hanging carried outby a mobby hanging
without a fair trial

signsof struggle may be found
iii suicidal very common



4 Postmortem suspension when a person is first killed then suspended to
simulate hanging_ aka simulated hanging
ligature applied to the neck during supravital periodwill produce a
ligature mark

Antemortem hanging Postmortem hanging
Ligaturemark showsvitalreaction skin Novitalreaction tissues

is parchment like underneath show no changes

salivarydribbling present absent Absent

mark

Cyanosis seen face ears lipsetc Notseen
Tongue Protruded Not protruded

Fecal urinary Yes expelled Not expelled
Pm staining glove stockingdistribution If bodyis hungsoonafter

death same as in AM

hanging Hangingafter 8
hours

noglove stocking pattern

Struggle marks No Yes
Lefacies Present Absent Absent

sympathique

causeofdeath Hanging Otherthanhanging
suicidenote Maybepresent Absent

Doorclosedfrom generally Yes Never
inside

Pointofsuspension sucha heightthatvictim May ormaynot be so
couldhavereached

Overturnedstoolchair generally present generally absent
belowfeet



5 Judicial Hanging methodof execution in which a noose is tied around
theneckofthe condemned criminal he is made todrop between 1 5m
depending on his weight

official method ofexecution in India
faceofthe victim is covered with a black mask hands aretiedbehindtheback

ideally knot is placed submentally hyperextension ofhead traumatic

spondylolisthesis of axis hangmanfracture bilateral fracture ofpars
interarticularis of C2
subausalpositionofknot fractureofbase of skull
leftsubaural positionofknot wasused officially because it doesnot slip
heightofdrop 1 5m depending ontheweighofthevictim
1m asphyxiation

Sm decapitation

Causeofdeath
bilateral fractureofC2 with anterior subluxation C2 03 dislocation
dislocation of atlanto occipital joint
fractureof odontoid processofC2 pulpingofspinalcord
complete transection ofcervical spine

PMfindings Findingsof hanging additional findings

fractureofbaseofskull cervical vertebrae withtraumato spinalcord

Intimaofcarotid shows transverse lacerations

injury to pharynx



Hangman Fractures
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Type I Type II Type III
Nondisplaced fracture Displacedfractureof Fracture ofpaas interarticularis

ofparsinterarticularis pars interarticularis with dislocation ofC2 03
facetjoints



Strangulation deathcausedby
exclusionof air fromlungs or oxygenated bloodfrom brain
meansofa ligature aroundthe neck
constricting force being anything otherthanthe weight ofthe body

Typesofstrangulation basedontypeofligatureused

Ligature Used Typeofstrangulation
Traditional ligature rope cloth ligatureclassical strangulation

wireetc mostcommon

Hands Throttling manual strangulation

Palm Palmasstrangulation

Bendofelbow Mugging

Executioner's cord garroting

Two piecesofbamboo Bansdola

CauseofDeath occlusion of carotid arteries
In throttling groping fingers may suddenly impinge uponcarotidsinus

sudden death by vasoragal inhibition

PMAppearance in classical ligature strangulation
1 Ligaturemark examination must bedone in regular light

oblique light
Uvlight

Appearance reddish soft lessdepressed in skin

ligature mark is transverse completely encircles the neck equally
prominent all around theneck

mark is present below thyroid cartilage



petechial haemorrhage around ligature are morecommon
abrasions ecchymosis at theedges oftheligature mark are common

2 Pseudostrangulation ligature mark resembling a strangulation mark
pseudoligaturemark is seen on the neck but it is produced

by mechanisms otherthan antemoatem pressure by a ligature
Causes i Blanchingof PMstaining byatight collar necktie etc

ii Decomposing bodies with buttoned shirtat the neck
iii Mummified bodies

in Infants children shortneck skinfoldsdue to bendingofhead
dueto hypothermia

v short necked adults

3 Signsof Asphyxia
classical signs of asphyxia areseen signs are marked if pressure applied
Head faceneck congestion is 30kg

petechia haemorrhage

d Other signs
If struggle present abrasions contusions onface

If pressure applied 2kg death is due to vasoragal shock

most external internalsigns absent

If pressure applied 2 30kg marked congestion offace
bleeding from nose epistaxis mouth stomatorrhagia ears otorrhagia

TM is congested ruptured

If pressure applied 30kg asphyxial signs are marked

e Internalfindings

i Neck haemorrhage beneath ligature mark underthe skin
in strapmuscles in laryngealstructures

a Lungs show emphysematous bullae



MLI of Strangulation

Homicidal strangulation Accidental strangulation by
umbilicalcord in infants

More Lesscervical tissueinjury
more complicated egreefknotknot Less complicated

Lungs Completely expanded Incompletely expanded

Suicidal Strangulation Homicidal Strangulation
Incidence Uncommon Common

Ligature Always presentaroundneck Maymaynotbepresentaround

in situ neck absence surehomicide

Numberof ligature Usually single lossofconscious Usuallysingle but multiple
materials nessaftertying first ligature ligatures confirms homicide

knots Usually single Usually multiple 2 firmknots

confirmhomicide
Positionofknot Usually in front Usually at the back
Venous congestion Muchmoredeveloped above Lessdeveloped

ligature prominentattongueroot
Injuriesaroundneck Lessmarked More marked
Associated injuries usually none Associated stabhead firearminjury
signsofviolence Absent Present

marksofstruggle
scene Not disturbed Disturbed

Door Usually closed from inside Always open
suicide note Maybe present Absent



Accidental strangulation
Isadora Duncan Syndrome Long scarf endof a sari dupatta worn by

women around their necks can get entangled within the spokes of
a moving cycle rickshaw quick death by accidental strangulation

Throttling Manual strangulation compressionofneckby humanhands
Causeofdeath occlusionofblood vessels of the neck
PM Appearances

Asphyxial signs developwithin is 30s of pressure continueto intensify

ifpressure is maintained
tongue usually protruded

neck shows bruises abrasions

bruises producedbytipsorthepadsoffingers sixpennybruises
Subcutaneous tissue musclesofneck
compressed backwards against cervical vertebrae

engorgement at above the levelofcompression
Bruises frank haemorrhages dermis superficial fascia deepfasci
muscles baseoftongue pharynx tonsils larynx
lymphatic glands in the neck tissuesat backofneck

tearing ofmuscles especially sternacleidomastoid
Carotidarteries intimal tears at near carotid sinus in 10 15 cases

Epiglottis mayshow petechial haemorrhage

very rarely shows fractures

Thyroidcartilage laminaala mayshow fractures either vertically in the
midline or obliquespirally acrossthe rightleft lamina
Horns cornuae fractureofsuperiorhorns is muchmore common than
thatof laminae



thyroid fractures are more common in elderly due to calcification
Trachea tracheal cartilages are fractured rarely

mayshow frank
lacerations

Hyoid bone most common thing in throttling
inward compression fracture

Lungs congested withsubpleural petechial haemorrhage

pulmonary edema

blood stained fine froth in bronchi

Microscopy some areas are overdistended with ruptureofalveolar walls
Brain congested

petechial haemorrhage in white matter

subarachnoid haemorrhage

greaterafford
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addthrottling is not possible unconsciousness

causes fingers to relax

hornofthyroid
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Palmar strangulation onepalm is placed horizontally acrossthemouth
nostrils other palm is placed perpendicularly across the firstpalm in

such a way that itsheel presses uponthe frontoftheneck
thereis an element ofsmotheringalso generallyused to stiflecries from

thevictim

PM findings same as that in ligature strangulation except ligature mark



Mugging strangulation caused by holding theneckofthe victim in the
bend ofthe elbow

Twotypes
Airchoke pressure is exerted on front of larynx
Bloodchoke pressure is extended on both sides of neck

Causeofdeath asphyxia

reflex cardiac arrest

PM Appearance

diffuse abrasion along the jaw margin

diffuse bruising behind larynx in strap muscles

fractureof hyoid or thyroid is rare
damaged intimaof carotid

Garroting method of killingbyasphyxia where victim is attacked from
behind without warning histhroat is constricted

there is sudden loss of consciousness collapse

Bansdola formof strangulation where compression of neck is achieved

by bamboos
one bamboo is placed over the frontofneck theother at theback

both ends are tied to achieve compression ofneck



Hanging strangulation
Ligaturemark pale reddish

hard parchment like soft
moredepressed in skindue lessdepressed in skin

to more weight

oblique transverse
doesnot encircle the neck completelyencircles the neck

completely

more prominent at front equally prominent all around
sides in typicalhanging theneck
abovethe thyroid cartilage below the thyroid cartilage
petechial haemorrhage petechia haemorrhage around
around ligature are ligature are more common

lesscommon
Abrasions Not common Common

ecchymosesatthe

edgesofligature
mark

Faces

Appearance Usually pale Petechiae hare Usually congested Petechiae common

External signs less marked More marked

ofasphyxia
Bleedingfrom Very common
nosemouth ear

Not common

swelling protrusion lessmarked More marked

oftongue



Hanging strangulation
saliva often runsoutofthemouth Absent

stimulationofparotidgland
Neck

Length Maybe stretchedelongated Not stretched elongated
Bruisingofneck Less common Common

muscles

subcutaneoustissueswhite hard glistening Ecchymosed

underthemark
carotidarteries Damagemaybeseen more Damage rare less constrictive

constrictive force force

Hyoidbonefracture Usually absent Usually present

Thyroidcartilage Usuallyabsent Usually present

Laryngeal Usuallyabsent Maybepresent in older people due
trachealcartilages tocalcification of cartilages
External features

Involuntarydischarge Less common Verycommon parasympathetic

ofurine feces stimulation

seminal fluid More common Less common

atglans
Emphysematous Not present Very common
bullae onsurface

oflungs
circumstantial

evidence

suicidenote Maymaynot bepresent Absent



Hanging strangulation
Place of Usually own bedroom doors Outside in open spaces if inside
occurrence windows bolted frominside room not bolted frominside

signsofstruggle Absent Present

Psychological Previous h o unsuccessful No such history Knownenmity

autopsy suicide attemptsmaybethere with other people
Victimoftendepressed or under

stress

Hyoid Bone Fractures commonly seen in compression ofneck
Types according to displacement of fractured ends
1 Inward lateral compression Fractures occursdueto inward compressive

force as in throttling

fingers squeeze greater horn towards each other posterior

distal fragment is displaced inwards

fracture may be wL or B L

fracture may occur at 2 places on either side

just at the baseofdistal fragment
at thejoint between the greater horn body of hyoid

periosteum is torn on the outer sideof bone which is overstretched

not torn on the inner side
complete detachmentof smaller fragment from the hyoid may
occur if the compression is severe

2 Outward Anteroposterior Compression Fracture in caseof hanging
ligature presses onthe neck hyoid is forced directly backwards

divergence ofgreater horns outward displacement

of posterior fragment occurs ruptureofperiosteum on theinside



3 OneSide Inward Otherside Outward maybeseen inhanggi

Demonstration of Fractures
1 Palpatory Method

hyoid bone is grasped in one hand

distal fragmenttip is held betweenthe finger thumbofother hand
in caseofinwardfracture distal fragment can beeasily bent inwards

due to torn periosteum on outerside

opposite happens in outward fracture

2 Toluidine blue with stereomicroscopy
3 X ray CT

Suffocation exclusion of air from lungs byany means otherthan ligature

JT
I Smothering
2 Smothering

Iffy
3 gagging
4 Choking
5 Traumatic Asphyxia

s Types of suffocation
i Environmental suffocation

issmothering
iii Choking Vii Busking
in gagging Viii Positional

1 Traumaticasphyxia asphyxia

Vi Overlaying



Environmental suffocation deprivation ofoxygen dueto lackof
oxygen in the environment

caused by deficiency of 02 in the environment of
replacement of02 by an inert gas such as N2

concof02 in air 21

conc of02 16 is dangerous
Instances children gettinglocked into large boxes trunks while playing
vicinityof lime kilns wells excavations in chalkaock lackofatmospheric02
in confined spaces tanks fermenters unusedwellsetc
inhalationof irrespirable gases from a burning house
in atmospheric oxygen in decompression cabin failureofaircraft at

high altitudes

Smothering formofasphyxiawhich is causedby closingthe external respiratory
orifices eitherbyhand or byothermeans orblocking upthecaviti

ofthenose mouth bythe introductionof a foreign substance
suicidal smothering impossiblewithhands

possiblebyburyingthe face in a mattress orbytying a polythene bag
over thehead

Accidental smothering infantscovered withheavyblankets bedding

personmayaccidentallyfallinto a large quantity ofsemi solid finelydivided

material

ifmembranesremain aroundtheheadofthenewborn after delivery
Homicidal smothering possible whenthevictim is incapacitated with drinkdrugs

or is veryweak or in children elderly



Gagging formofasphyxia whichresults fromforcing a clothinto themouth or the
closureofthemouth noseby a foreign material pushed sufficiently
deepto blockthe pharynx

usually resorted to when thevictim is shouting forhelp generally death is

notintended

Overlaying Compression suffocation dueto compressionofthechest so as
to prevent breathing

occurswhen an adultshares a bed withan infant
thoracic movements are limited respiratory exchange is reduced prevented

Choking form ofasphyxia caused by an obstruction within the air
passages usually between pharynx bifurcationof trachea

commonly associated with alcohol intoxication neurological injury or senility
Accidental choking choking is mostly accidental

during a meal when food is accidentally inhaled

vomitedmatter maybe inhaled by a person underthe influence of
drinks anaesthetic fitofepilepsy

infants usually regurgitate clotted milkafter a meal thismay
fall intothe larynx

impaction ofsolid bodies largebolusof food pieceofmeat
gauze packs inserted during an operation can beinhaled

rubber balloons maybe inhaled bychildren during play
food aspiration following suppression of the gag reflex by

tranquilizing drugs
Suicidal choking rare

victims are usually mental patients or prisoners



Homicidalchoking methodof infanticide by stuffing a wad ofpapercloth
causeofdeath cardiac inhibition Laryngeal spasm

Asphyxia Delayed deathfrom pneumonia

lungabscess or bronchiectasis

CafeCoronary condition in which a healthybutgrossly intoxicated
person who begins a meal suddenly turns blue

coughs violently thencollapses dies

At autopsy a large piece of poorly chewed foodmaybefoundobstructing
thelarynx

Treatment blowontheback or onthe sternum may cause coughing espelthe

foreignbody

Traumatic Asphyxia results from respiratoryarrest dueto mechanical

fixation ofthechest by an unyielding substance
object sothat thenormal movementsofthechest
wall are prevented

Causes largecrowds gathering in enclosed spaces

crushing by falls of earth stone in a coalmine building collapse
crushing by a motor vehicle heavy machinery
when thejackslips thevehicle falls on topofthe person repairing it
in assaultcases where the victim is jumped or stabbed upon
PM Appearance intense congestion petechia confluent haemorrhage cyanosis

deeppurplepurple red colour of head neck upperchestabovethelevelof
compression

Belowthelevelof compression skin is pale mildly cyanosed

Burking homicidalsmothering traumatic asphyxia



Postural Positional Asphyxia occurs when an individual acquires a
certain body position in which breathing

is impaired

body is typically invested upside down weightof the abdominal contents press

againthediaphragm pushing it upwards compressionofthoracic organs
decreased respiratory movements cardiorespiratory failure death

Causes when a violent physically aggressive person is restrained in a prone position

forcibleflexionoftheneck on thechest
indirect compression whenthe body is forced intojack knife position



Downing asphyxia causedby aspiration of fluid into air
passages caused by complete or partial submersion
in water or other fluid

processof experiencing respiratory impairment fromsubmersion immersion in
naturaltendency ofbodyis to sinkdown liquid

wetdrowning
Daydrowning

Classification Neardrowning secondary drowning
1Wet Drowning Immersion Syndrome

involves inhalationofwaterinto lungs
victim suffers from severe chest pain

death occurs within minutes ofsubmersion
Causeofdeath cardiacarrest Hyperkalemia

ventricular fibrillation

2Daydrowning no significant presenceofliquid inthe lungs
Mechanism Laryngospasm

Absorptionofliquid in circulation

Seen in children

adults undertheinfluenceofalcohol sedatives or hypnotics
Resuscitated victims display panoramic viewsofpast life

pleasant dreamswithno distress

PM appearances Diagnosed byinference exclusion

Signsofasphyxia prominent Trachea maybecongested

Lungs virtuallyday



3 NearDrowning SecondaryDrowning

NearDrowning initialsurvival at least beyond 24hours ofan individual

after asphyxiationdueto submersion in fluid
associated with secondary complications

SecondaryDrowning death following neardrowningafter a periodofrelative
wellbeing

Causes Posthypoxic encephalopathy most common

inadequate alveolar gas exchange due toprimaryalveolar
lossofsurfactant membrane dysfunction

4 Immersion Syndrome death resulting from cardiac arrest due to

vagalinhibition subsequent to immersion in liquid
maybecaused bycardiac arrhythmias those associated with prolonged QT interval

Causes icycoldwater stimulating thenerveendings atthesurfaceofthe body
coldwater stimulatingnerve endings at mucosal surfaces
waterstrikingthe epigastrium

Circumstances divingintowater feet first
diving intowater horizontally withblow on abdomen

Duck diving insurfers

Aggravating factors Alcohol general vasodilatationofskin
central effects on vasomotor centre

Emotional tension



Freshwater Drowning Seawater drowning
size weight ballooned but light Ballooned

very
distended

heavier than in freshwater
Colous Pale pink Purplish bluish

Consistency More emphysematous Less emphysematous soft

jelly like
Pleural effusion generally absent Generallypresent

shapeafterremoval Retained donot collapse Tendto flattenout
frombody

Sectioning Releases frothy oftenbloodtinged greaterquantitiesoffrothy fluid
fluid crepitusheardon sectioning no crepitus on sectioning

Pulmonary greater reductionof PG PE PC is reduced more

surfactant Pc Phosphatidylcholine

Pa phosphatidyl glycerol

Pe Phosphatidylethanolamine

General extentof Lesser greater dueto presenceof
lunginjury salt

Ca a Mgat No increase Appreciableincrease duetotheir
Matlevelsinblood diffusion from seawater

generalcirculation Hemodilation Haemoconcentration

Cause ofdeath Ventricular fibrillation hypoxia Pulmonaryedema electrolyte

ofheart muscles cerebral imbalance

hypoxia



Cause ofDeath In Drowning
i Asphyxia obstructionofairwayby fluid

circulatory failure dueto myocardial anoxia
respiratory failure due to respiratory centreanoxia

a Laryngeal spasm
in Vagal inhibition Viii Hypoxemia metabolic acidosis

iv Cramps ix Posthypoxic encephalopathy

v Exhaustion Resettingofhypothalamic thermostat
Vi LongQT syndrome at a lowertemperature

Vii Ventricular fibrillation xi Electrolyte disturbance

Signs ofSubmersion
Wrinkling shortly after submersion

Bleaching ofepidermis 4 8 hours
fingertips in 2 4 hoursSoddening It
spreads upwards in about 24 hours

Fatal Period
Freshwater Four minutes

Ieawater six seven minutes

PM Appearance
Classical

signs foam froth at mouth in lungs
overdistension oflungs

External postmortem lividity is light pink in colour simulatingCopoisoning
petechialhaemorrhage especially in the lowereye lids
pupils are dilated



tongue maybeswollen protanded

1 Froth whitelathery foam frothseenat mouth nostrils

maybebloodstained

ifwipedaway it gradually reappears
quantityoffroth is verylarge

2Cutisanserina Gooseskin gooseflesh granularpuckeredappearanceofskin
seen on anterior surface ofthebody particularly onthethighs
producedbythe spasmoferector pilaemuscles
occurswhen skin comes in contact withcold water

3Cadavericspasm objects firmlygrasped inthehand strongly indicatethatthepersonwas
alivewhenhe drowned

4Washerwoman'shands soddeningoftheskindue toabsorptionofwaterintoits outer

2 4hours seen onfingertips layer

24hours spreadstopalm backsoffingers backofthehand
shortlyafterimmersion wrinklingofskin
4 8 hours bleachingofepidermis
24hours bleached wrinkled saddened appearanceofskin washerwoman's

hands
white thickened skin

Internal

1 Lung voluminous lungs ballooning duetopresenceoffluid air inthebronchi

lungsareoverdistended alveolarwallsaretoan

impressionofribs grooves on the lateral surfaceoflungs
drowningfluid penetratesalveolarwalls toentertissues bloodvessels emphysema

cutsection exudes frothyfluid aquosum

if peason was unconscious atthetimeofdrowning lungsare floodedwith
waterbut there is no frothformation oedemaaquosum



subpleural haemorrhage Paltauf's haemorrhage palepinkbluishred

Freshwater drowning sea waterdrowning
size weight Balloonedbut light Ballooned heavy

colour Palepink Purplishor bluish

consistency Emphysematous soft jelly like

shapeafterremoval Retained donot collapse Notretained tend to flatten

fromthe body out

sectioning Crepitus is heard Nocrepitus
Little froth no fluid Copiousfluid froth

KealeyB lines shortparallel lines atthelungperiphery seen on
chestradiography with interstitial pulmonary oedema

Hydrostatic lung seen in PMdrowning waterentersinto lung duetosheer
hydrostatic pressure simulates takedrowning lung differentiatedby

2 Stomach containswater in 70 cases absenceoffroth
gastricmucosa is soft heavy

3 Brain congested swollenwith flattening ofgyri
4 Miscellaneous haemorrhage in middle ear in 50 cases

haemorrhage in temporal bone or in mastoid air cells

LaboratoryTests of Drowning
1 Diatoms microscopic unicellular algae having uniquecellwall made ofsilica
contain chlorophyll a fucoxanthin frustule

resistant toheat aciddue to frustule
Antemortem drowning person is respiring water diatoms enterthelungs

violent respiratory efforts rupture of alveolarwalls
diatoms 20am passthrough pulmonaryveins lymph channels



g

diatoms reachentire body diatoms can bedemonstrated in peripheral

organs bodyfluids
Postmortemhanging person is not respiring water diatoms passively

enterthe lungs no violent respiratory efforts no ruptureof
alveolar walls diatoms not found in peripheral organs
bone marrowoflongbones is highlyreliable fordemonstrationofdiatoms

byphasecontrast microscopy ordark ground illumination
2 Examination ofBlood if person was respiring during drowning Cantemortem
drowning water enters lungs water reaches left
heart through ruptured alveolar capillaries severe physical
chemical changes in bloodof left heart no changes in
blood from rightheart

3 Physicaltests

specificgravity SG SGofrightatrial plasma SGof leftatrialplasma 0.003

4 Chemicaltests

i Chlorideestimation gettler'stest

Drowning in freshwater will chloridelevels in left heart difference

Drowning in sea waterwill chloridelevels in left heart 20mg

ii Magnesium samechanges as chloride

instrontium samechanges as chloride

Circumstances of Drowning
1 Accidental Drowning Common in children adolescents

accidental fallofnon swimmer in water
alcohol drug use hypothermia

lackofsupervision
seizures cardiacarrhythmias



2 Suicidal Drowning common in India in women in localities nearwater reservoirs

women suicides are generally body fully dressed

in a nonswimmer nakedbody suggests suicide

drowning in shallowwatergenerallyindicates homicide

heavy weights maybe rarely tied tothe body
3 Homicidal Drowning victim is forcibly pushedintowater to drownhim

heavyweights are commonly tied tothe victim's body
drowning in shallowwatergenerallyindicates homicide

victim's hands legsmaybetied


