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of coma.

Al signs and symptoms are
are:

re congested.

postmortem appearances
in may be

i ‘ inges 4
rain and its meninge:
g' gontusion and laceration of bra

nt. ; g
cpr?f%suepture of middle meningeal artery
venous Sinuses.

d. Fracture of skull may or may

resent. ' .
g Extradural, subdural or intracranial

hemorrhages.
l. INJURIES OF THE CHEST: -
Injuries of chest may be suicl

or accidental
TRAUMATIC ASPHYXIA:

It is due to the compression of the phast and
abdomen sufficient to prevent respiration, as
being crushed in dense crowded or heavy
objects. Injuries to the chest may be

produced by:

a. Blunt trauma

c. Shotguns

The injuries may be:
1. Abrasions

3. Stab wounds

not be

dal, homicidal

b. Sharp weapons

2. Bruises '
4. Lacerations

5. Incised wounds 6. Firearm injuries

7. Contre coup injuries

There may be simple or complicated
fractures of the ribs. -
Stab wounds may penetrate deep into the
lungs or pleura etc. pneumothorax may
occur and the chest may get collapsed and
the abscess of the lungs is observed on the
X-ray examination. Hemothorax may occur
and the fluid lines are observed in X-rays.
When the heart is stabbed, there is more
internal bleeding than apparent external
bleeding and death occurs due to internal
rt:leeqi_rég., Gun shot injuries may be

omicidal, suicidal or accidental. Suici

on the left side in right handed pe?)::(eniildare
vise versa, while homicidal and accidenta|
may be present anywhere on chest

In vehicular accidents, the aorta ma be
ruptured due to intense compressior): of
chest with or without signs of the external
injury to the chest or fracture of ribs Thea
sudden violent compression of ches:t wall

wall.
Wounds of large veinsg ¢ .
Chegt ,

embolism. i
9y

l1l. INJURIES TO THE ABDOY
Blunt injuri_es of the abdon, EN.
external signs but imernalen o
occur. Blunt injuries may be emﬁrm&‘”\
traffic accidents. Sharp injurec e afﬁ
perforations of the pefitons 2y Car:'
intestines, thus having grie?,um o
Shotgun injuries can be preSer(:tu .
on the abdomen. Ay
Shotgun injuries if many ang e i
are always homicidal, ©r doyy

IV. INJURIES TO THE LIMBS:

These include:
1. Abrasions
3. Lacerations 4. Incised yo
5. Stab wounds 6. Firearm inju?i
These injuries are explained in their rmes
chapter. By

V. TRANSPORTATION OR VEHICULA
INJURIES:
The injuries produced are dye t threg

causes.
1. Atmospheric conditions.

2. Human conditions
3. Vehicular conditions
A. Atmospheric:
1 Rain (Weather)
2. Bad roads
B. Human conditions:

1. Lack of traffic sense 2. Age
3. Temperament 4. Sleep
5. Addiction 6.Disease like epilepsy
C. Vehicle conditions:
1. Badbrakes 2. Impaired tyre rods
1. Injuries sustained by pedestriansr'
The injuries sustained by a pedestrian 8
l.  Primary impact injuries
II.  Secondary impact injuries
lll. Secondary injuries

Run over injuries
(1) Primary Impact Injuries: e 19
These are the injuries caused 3 itan. e
impact between vehicle and pedes!’

2. Bruises

74
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60 ho iffusi
urs. Diffusion of constituents like lactic

acid non-protein ni
, €In nitrogen and ami :
i am
Were non-specific. ik

< SUDDEN DEATH:

Sudden death is the type of death in which
medlcal_ Certification of its cause cannot be
dpne with confidence by medical practitioner
-elther. due to few clinical symptoms or
Insufficient medical supervision.

The cause of death in such cases can only
be determined following an autopsy

examination.
Sudden death, whether natural or unnatural,

must be investigated to determine its cause
before its disposal. Natural deaths are
generally about 80% of all deaths in a
community, which is a significant portion of
the total mortality.
Natural death is uncommon between the
. ages of one thirty. The most common Causes
. of such deaths are clinically sﬂgant _ _
~ degenerative disease, fulminating infection
' or malignant growth in almost every organs
- system. Men greatly out-number women a

the victim of this type Of demise.




Lhapter 10

V]
Nnatural deaths constitute a lesser

Proportio
it N of the total number of deaths

g in a communi i
* ity and according to
€ ﬂs \Iglorld Health Organization, they arg the
o g:getSt group of causes of death.
s t: e§t Percentage of natural causes
Syl T?n mvolvemept of the cardiovascular
system'i © mech_amsms of death in this
4 hemn r:’>hrder of increasing suddenness
biockag eco ; age from a vessel, peripheral
o Of a vessel, and inhibition of the
s n?: r?: the heart. The extent of
ik fa:: ; age from a vessel depends upon the
o aorg, name_ly the size of the bleeding
i tr:‘ the ability of the area involved to
smallee © accumulation of blood. With
i ':1 ve§sel§, the effect is less but given
s @ Size in the cranial or the pericardial
ity, the lethal effect may be because of

concurrent i
S effect on the functioning of these

COMMON NATURAL

SUDDEN DEATH CAUSES OF
Cardio-vascular

System

Heart  Coronary artery disease,
hypertensive heart

' diseases, aortic stenosis,
cardiomyopathies.
Great blood Atheromatous and

vessels dissecting aneurysms.
Nervous Sub-arachnoid and cerebral
system hemorrhages, epilepsy.
Respiratory  Pulmonary embolism,
system tumor, TB, asthma and viral
pneumonia
Gastro- Perforated viscus,
intestinal mesenteric
system thromboembolism,

G.| hermorrhages

Uro-genital Tumors of testis, ovary,

system uterus and cervix, abortion,
ruptured ectopic pregnancy.

MEDICOLEGAL IMPORTANCE:

i.‘ It is important to determine whether any
violence has played some part in the death.

ii. In
Suran,
on allegation thay Ci2im
ii'liicmdental injuri os :‘alh e,
: © que
:;’wg:(ﬂsation" :,t"’“bm “Wor
and i © rg:
disease Ly t.he"e is Y n-\an's
e meccident,  POssibiy Segy
i € POSSsibj :
V. ) or h
Ne investigay - Trg
Communicable o o ON s |
detected, epldemiC mp,
PRESUMPTION
If an indivi
is v:olzidwlc'mal 5.8 .
e orking in ameg for fom p
g ]USI. leaves ICeg an, S‘ hgm
information, the g, ., ho ALY

i que: Me NSy
Insurance ang distritfttjlt(i)o . )

individual i issi
presumgls ;ﬁat":'rfs'f‘g fOrn 7of Propg i
Sl e INdivigyq Yearg i d
e SUMption of ) 1S deg by
RESUMPTION OF g, - X
V|
Whep tWo natura) pe; Shy
relatives die | el %
sl die in g COmmOf fach .
quakes, air cragheq O 3Ccigg
question of i S batey N g
ik distribution éf attlog ol
S ofath. As there i o "oPeny by
Cay death to declare wh Witheg :ng&
go g(;ned_ that the follow; 'e‘”irstl'»e
nsideration will help i 13 factyg 't
question of survival ang g FEteming, 0
are as follow, o Thes, lg &
1. Age: i

The newborns, infants, cpjq

people will die earlier ag Cc)n;en %
adult on account of hjg grea?md oy
power. er feSlsum

2. Sex:

Females are weaker i

and die eayj
males. A strong energetic female rl:e;man
longer than a weak emaciated male "

3. Post Mortem Changes:

erending on the appearance of Change;
time of death can be presumed. §

4. Injuries:

OF DEAT\_ iy

The individual receiving more injuries onyi |

organs like heart, lungs etc. will die quicky.
5. General Physique:

A healthy individual survives longer thané 4

weaker one.

~avr (ENC) B

d,
o s e
2.
o 09"“0 er5°"' th:
o8 10l P of DE? f death.
e mate 84 ¢
X

n the child except

oxygen than malliiz
b e ‘;"n’l‘ons @ nere O_is 1055 they
e’ k as in
" people NN &‘l‘fté"iiﬁi'suon, in
0 " 'c

'ong:sr, will 4 Z‘:rvival will depend upor; r?rl;
mmeaﬂm”?ke' os caused bY debris T
8ot ©f m]l:; also by the depth to whic
oo foll 21 p people die first.

g iti the baby dies first
: paﬁunmr:'esistance. Difficult labor,

uring : :

5903“55 °: l?::;en!a and strangulation with
disease;“i‘:;al cord will cause death of the
o UM

irst.
paby fi Temperature:

id and heat, children and old will die
In €0
first:

S:
([ !
art of the-body burnt_ls more

Fxte'::a:: tt?an the depth and severity. Burns
Ll trunk and genitals are more
an on other parts. Old people
nd children will die first as compared to
adult because of:

Initial shock.
|; Secondary complications of burns.
11,  Starvation:
Females will live longer than males because

of:

a  Lessfood consumption.

b,  Being more fatty.

The presumption of survival ship is important
bacause if Mr. A, under a will leaves his
property to Mr. B and both of them die in the
same disaster. The heirs of Mr. B will get the
property only if Mr. B survived or Mr. A dies
earlier than Mr. B. If Mr. B dies earlier, legally
he has died before acquiring the property.

The property natu

“In suc!
of Mr. A enera"y ava”

sses too ff
rally pa 5

h situation;.able and the

evidence is no;, g e 6SUMe
jcal man has U %n

r::r(tj::?r? tactors about the time of death
survival as discussed above:

DEATH CERTlFICATE: register
A legal document issyed by ain Svidual
medical practitioner stating that the s
is dead is called Death Certificate-

issued for: ’

i Tissue transplantation-

ii. Disposal of the dead‘body.

Individual is first identified with his nam;.al

age, sex, and father's name an after,
death certificate is give
has to write his name al

number.

Death Certificate
is the specimen of the

cause of death.

The following
certificate of the

To: The Municipal
| do hereby certify
deceased (full name) .......--:

during his last

illness and that
cause of death

n. Afterwards dpctor
nd his registration

Commissioner, Peshawar.
that | attended the

aged about
residing at

to the best of my pelief, the

at (time)

ON (dAte) ..oovvreeumnmesruremeneeeent
stated below:
Cause of Approximat
death e interval
between
onset and
death
1. Disease Or a. ......... Years/ Days Mont
condition (due to or hs/
directly as Hour
leading to consequenc s
death. e of)
Antecedent b............ Years/ Days Mont
cause: morbid (due to or hs/
conditions, if as Hour
any, giving  consequenc ‘s
rise to the e of)
above cause,
stating the
underlying
condition last
2. Other B Years/ Days Mont
significant hs/
conditions  ..eeeeeeenen Hour

SAFE (KMC)
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pared by decomposition of

e or incomplete
combYs™ " arbonaceous material or
0

sed wells. _ :
e £xplosion of dynamite or explosion of

ines: s contains 4-7% of CO.

g"ll ggﬁ'sg&em of natural gases used for
b A urposes.

illum‘"aggaapusf gases of motor cars.

Tobacco smoke. :

g ower engine is on in a garage of
20 h‘f’;se? ?or 10 minutes. As it produces 1
cuiwic et / min of COp, the atmosphere of

arage will be deadly poison in 10 min.

cnaracteristics ; e

t is colorless, tasteless and non-irritant.
When it combines with metals like nickel anq
jon, it produces carbonate and when it

i ' i it produces
mbines with chlorine |
g:rbonates chlorine (Phosgene Gas). It
bums with blue flame.
Mechanism of Action

00 is the most poisonous gas. When it is
inhaled, it is absorbed and combines with Hb
o form carboxy-Hb, which is a very stable
compound. Thus there is no Hb left for
ing of Op because the affinity of CO for

i 210-300 times more than Op, so it

Ieans that it is chemical asphyxiant and
poison. Toxicity depends upon
ity of Hb. So in an anemic person, HD
S low and is affected quickly and

70% saturation of blood with CO.

Ch
SIGNS AND 5 3pter 1¢

YMPTO
ACUTE Poisonng o
Lo

1S inh
there will be e :&ed

Sudden death
§Omeﬁmes
I If it is tak
dizziness,

n gon_centrated form

; » QizZiness, com ’
0 respj

i : €Spiratg

: Y last 5
€N in diluteq fOr:x(:r 3-8 days

ere may b
S o
ome nervous Symptoms after recovery
such as cerebra] hemor

rhage, en it
mental confusion, dem 9¢, encephalits,

; entia and retrograd
amnesia. Sometimes you m s

ay also see
patches of erythema and bij
Epi isters on body
CHRONIC POISONING

Whgn person is exposed to CO for a longer
period i.e. working in garages, workshops or
living in rooms which are ill ventilated,
without windows or where incomplete
combustion of charcoal and wood takes

place. Following symptoms will be exhibited
in patients.

Dull frontal headache, nausea, digestive
disturbances, dyspnoea, dizziness and loss
of memory, palpitations, loss of sensation in
fingers, anemia and visual disturbances.
e When saturation reaches upto
20%: then symptoms produced are
headache and lassitude.
2. With 30% saturation: the symptoms
produced are slight increase In pulse and
respiration, throbbing headache, and

ea.
gaus 30-40% saturation: 0SS of m:rgfory,
rﬁental confusion, and in co-ordinatio

ts. : s
Tovemig.so% saturation: Patient behave

- is unable 10
like a drunk collapse man and is U
his limbs 5
o 50-70% saturation: ol
U.nconsciousness, sphmgtirrine s
incontinencé of feces an
i

death. above 70% saturati

-
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Chapter 16 ; Accidental pOiSOning 2 ng
his Hb is oW when people are sleeping jj, So

If a patient has tuberculosis, 40%
and geath may occur even if 002; i;atie i
but there are cases In record t "t 80%.
may survive upto 70% and may die
Treatment (SCHAFER’S METHOD) i
1. Remove the patient form sour
poisoning into fresh air.
= Remove any ob _ |
respiratory tract, external or internal. e
3 Give 100% oxygen by nasal catn€ '

: od. Medica

struction to

method or by mask meth i
research council advises that you add t5h/e°
COp to Op and this will increase

separation of CO from Hb. :
4. Give adrenaline (1ml), c.oramlrle
(5ml). If there is cerebral edema, give 50%
dextrose. When the patient is recovereé,
give coffee or tea and antibiotics to avoid
infections.

Prophylactic Measures :
Those working in garage and workshops
must have mask respirators.

combustion of wood and chay c(? foon Siny
accentual poisoning in streets i ?r ol
CO can be used for suicidal pg, ° "
determined suicide may set iy ‘ "‘n"
connect pipe from the exhayst tosh-ca' A
or remain near the exhayst 3 is na"“
arage with doors closed. Dye Pe i
that soon sets in,' he cannot get uwgak
off the gas, even if he wishes g ¢ ang ry
Homicide is very rare. In homig; des:'
opens the lap of pipe when victim 4 n
sleeping in the room.

Choice Sample:
Lungs, blood, heart, bones

WAR GASES

The term war gases is inappropriate
the substances used are not gases ng, all
in times of war only. The term g meau
signify an agent suitable for deSirucr\:t“)
damage, according to need, e.qg. in - n
disperse unruly mobs. These Substaon
may be either true gases, s
vaporized liquids, or line powders, pn ,‘dZs,

Autopsy Findings: .
External war gas must have the following Qualities:
Lips and nails are bright red or cherry red in 1. It must Dbe capable of being
color. manufe}ctured cheaply in enomoys
Erythematous patches on anterior aspect of quantities. o
body. 2. It must be definitely toxic in low
PM:-lividity is also cherry red in color. concentration.
Internal 3: The substance must be heavier thap,
1. Due to formation of carboxy-Hb, ik
blood is fluid and bright red in color i tatil |tt_must be capable of enough
2. Internal organs are hyperemic and A0t e %
red due to color of blood B Its chemical composition must be
3. Mucus membranes of air passages stable._
are red and covered with froth. Classification of War Gases
g- !F;’]"QS are :dema:;ous and féongesttgd 1. Lacrimators or tear gases
, ere are hemorrhages and necrotic
o b Rad iridsrilss 9 a. Chloracetophenonc_e (C.AP)
6.  Petechial hemorrhages are found in s Bromc?benzyl cyanide (B.B.C)
cerebral cortex 2 Lung irritants or asphyxiants
7. Renal failure c. Chlorine
d. Phosgene
Medico-legal | ; :
1 Poigo .mporta‘tr:‘ce A 3. Vesicants or blister gases
g ning wi is  mostl
accidental and common in diseased): ?' I‘\-Aus@q;d gas
 disabled and dragged person as they will not g e
4. Sternutators or nasal irritants

. be able to leave the site e.g. burning house.
g. Diphenyl chiorarsine (D.A)

h. Diphenyl cyanarsine (D.C.)

J——

226
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1 Toxicology
ia

‘Nerve and blood poisons
e

ases . |
v Toxic che
acetylcholineé

Miscellaneous

w or red rain
. mgo(Methyl isocyanate)
m.

COCA,NE red synthetically as well as
e pre?im leaves of eythroxylum Copa_
o lcrarless, odour less, crysta!lmcf
ey o with Dbitter taste. It Cag’geb
Swséig(;i of tongue and mucus membrane
num

of mouth. iy
Uses of cocaine:

mm ' it has antifatigue activity
e is that it has ar i
Cnd0 [ cc:)rr:e:sses hunger. Cocaine HCI és u;)neodr
' tal and m
as lolgal anesthetic in eye, dental ar
a

suyraery.

e,

Fatal Period
2 hrs

i Eme!
2) Story

POWdered ¢

3) Was
normal salir

nose. If inje
spread and

4) If th
S) Artif

inhalation.

6) She
and paraldi
7) Syn
Postmorte
External

Rigor mort



Carbon dioxide

Respiratory
depressant

EOﬂVU'SiOﬂS, coma % VW il OWRAALY
sulphate purgative

Throbbing headache, Above 30°/? Remove the patient Accidenta
dyspnoea, mental concentration  from socurce.

confusion, cyanosis, in blood Artificial respiration.
drowsiness, muscular Oxygen. Tham, if

weakness, fainting Not fixed available. Stimulants.
attacks, unconsciousness Maintain body

warmth



ide Irritation of air passages,
dizziness, nausea, cyanosis,
dilated pupils, tetanic
convulsions, stupor, coma

Bitter taste, dryness of

mouth, dysphagia, burning hyoscyamine

ey CIENITRON RSt ey | PN O PESN

lor cyanides

0.2% in air*

Within few
minutes

125 mg of

4 AA wmam ~d

P B
Oxygen. Coraming iy,

slowly
Oxygen. Atificial ~

2ou iGen
respiration. Coramine 2 m| EW: n
25% i.v. Supportive »
treatment Sewer gas

Stomach wash with 5%  Stupelying.
tannic acid. Prostigmine  Homicidal. Truth

I ams e B PUPngones, Sw W
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Chapter 9

”phyxia

e

CHAPTER - 9
ASPHYXIA

ia is the mode of Qeath resulting from
ASPIYX™ o of oxygenation of the RBC's at

;,r:t:gvel of the lungs. i
essential substance of asphyxia is the

- le to breath against some kind of

,-sntgr:rference with respiration.

CLASSIFICATION OF ASPHYXIA

a. Mechanical Asphyxia:

Obstruction of the air passages in an
unnatural way either from w_ithin or by
exerting pressure from the outside is called
mechanical asphyxia.

b. pathological Asphyxia:

In this type of asphyxia,transfer of air
to the lungs is prevented due to the disease
of upper air way or lungs.

c. Toxic Asphyxia:

In this type of asphyxia,Poisonous
substances prevent uptake of O> e.g. CO
poisoning. It commonly occur in industries.

d. Environmental Asphyxia:

in this_type qf asphyxia,there is insufficiency
of O2 In the inspired air.(vitiated atmosphere

of deep wells or closed spaces)
e. latrogenic Asphyxia:
This type of asphyxia is associated with
anesthesia and surgery.
SIGNS OF ASPHYXIA:
They are grouped into two classes

A. GENERAL PATHOLOGICAL

SIGNS:

These are due to decreased O tension and
2

are present in all forms of asphyxial deaths.
B. SPECIFIC PATHOLOGICAL SIGNS:

These are due 1o the asphyxiating
mechanisms given in the table below.

SIGNS OF ASPHYXIA

1

General Pathological Signs:
. Cyanosis

. Congestion

. Petechial Hemorrhages

. Pulmonary edema

. Fluidity of blood

. Cardiac dialation

. Pharyngeal hemorrhages
Laryngeal fracture

VNV EWN R

9. Biochemical changes
10. Clinical signs
a) Stages of dyspnea
b) Stage of convulsion
c) Stage of exhaustion

a) Hyoid bone b) Thyroid cartilage

Specific Pathological Signs:
1. Hanging

2. Suffocation

3. Stangulation

4. Drowning

5. Traumatic asphyxia




Chapter 9

GENERAL PATHOLOGICAL SIGNS:

1 Cyanosis: :

(Greek word — meaning dark. blue)
The cause of cyanosis IS Qecreasgd
oxygenation of blood that rgsults in hypoxia
and capillary dilation leading .to stasis of
blood. Due to this venous return to the heart
is decreased and so is the cardiac output.
The pulmonary flow is therefore'both.s.low
and reduced in volume, resulting in deficient
oxygenation making the condition worse and
ultimately leading to death.

This vicious cycle continues ultimately
leading to death. Cyanosis occurs generally
but is more marked in areas of increased
capillary and venous circulation: notably the
ears, lips, cheeks and internally in the liver,
spleen, kidneys, lungs and meninges.

Mild cyanosis is of no value because it is
present in other forms of deaths. For
confirming asphyxia; there should be marked
cyanosis along with asphyxiating
mechanism. Cyanosis is apparent when 5
gm of reduced Hb is present.

2. CONGESTION:

This is the abnormal accumulation of blood
in a part due to increased volume of blood in
the veins. :

This is produced due to back pressure within
the veins. In earlier asphyxial deaths, there
is increased degree of congestion of tissues.
This may be apparent on the skin of the
face, which appears purple and slightly
swollen.

Congestion is also seen in blood vessels of
eyes.

Congestion in the nasal septum and ear
drum is so intense that the hemorrhages
may be caused due to rupture of the
engorged veins.

]’he congestion above the ligature mark
is .of particular significance which
indicates that the ligature was applied
when the person was alive.

! On internal examination, organs especially

- the lungs show congestion.Pulmonary

. hemorrhages may be caused due to rupture

- of capillaries.

k. Congestion is not a reliable sign of asphyxia

. as it can also occur in deaths due to natural
uses. To confirm asphyxia, there should

A K

s (2
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be marked congestion accompgy \

other signs of asphyxia and the 2':d by

mechanism. phy"i&ti

3. PETECHIAL HEMORRH
TARDIEU’S SPOTS;  NGES ¥

These are the puncture hemonh

capillary origin due to: aQeg .

a. Stasis of blood.

b. Increase in intra-capillg .

C. Anoxia of capillaries:Thig iy, :rSSUre,

cell permeability and gap betwegn theases
It is not a confirmation of asphyxiation Celly
is also seen in deaths due to natyr . :
e.g. in myocardial infarction, elecri shot
purpura, hemophilia and poisoning i ]
Gravitational accumulation of bloog i,
of body may cause petechial hemorrha
They may be produced as a DOStmone'
artifact, so the presence of petec;m
hemorrhages only serves as g Warninglfj
the observer that he must consi d;
mechanical asphyxia as a probable caygse o
factor in death.

They are usually pin head in size byt may
coalesce to form large hemorrhages.
Externally they appear commonly as fine
spots in scalp, eyebrows, face and
conjunctiva and internally in larynx, air
passages, pleura and pericardium.

4. Pulmonary Edema:

In deaths from asphyxia blood pools in the
lungs where capillaries are present i
abundance. Due to the tension of stasis of
blood and anoxia, the cell membrane
permeability and the gap between the cels
increases, so the fluid shifts from §
intravascular to extravascular compartmert
of the lungs making the lungs edematous.

5. Fluidity of Blood:

It is due to fibrinolysin produced during
agony period. i
PM fluidity of blood is not a characterist® 0r
asphyxia because it is also present in 0t

forms of death.
6. Cardiac Dilation: o :

It is considered as one of the Cha’?ctenreat :
signs of asphyxia but considered W mot f
reserve. Right ventricular dilation is ¢
in asphyxial death but not pathogen®

7. Pharyngeal Hemorrhages:

el
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» submucosa of Phafynx Consists of 4
s of fine capllla(les that may be
wred due to trauma in asphyxia against

erior surface of the cervicg Spine

hese pharyngeal hemor.rhages usually
cour in strangulation, hanging etc. byt may
gccur in other forms of death also.
Laryngeal Fracture:
a. Hyoid bone fracture:

The fracture of hyc_)id bone can be
demonstrated by exposing the hyoid bone. A
fracture appears as an irregular break in the
continuity of the bone and is usually
accompanied by hemorrhage at the site of
fracture.

The greater horn is united with the body by a
plate of cartilage, while the lesser horn is
united to body and to the greater horn by
synovial joints, which only disappear in olq
age. This cartilaginous separation between
the greater horn and body, and joint should
not be mistaken for fracture.

The hyoid bone can be fractured by direct
force on the bone as well as by indirect
violence. Normally, hyoid bone is held rigid
by the powerful muscles attached to its
upper and anterior surface. Violent
downward movement of the thyroid cartilage
or pressure between thyroid cartilage and
hyoid bone will exert traction through the
thyrohyoid membrane and cause fracture of
the bone.
b. Thyroid cartilage fracture:

i. Fracture of superior cornu due to the
traction of thyrohyoid ligament.

i Fracture of the body that is vertical
and near the junction of lamina in the
midline. They are the result of direct blow on
the laryngeal prominence.

. These fractures are commonly found
in elderly people with calcified cartilages and
. ossified hyoid bone.

. 9.  Biochemical Changes:

', The estimation of levels of O,, CO, and pH

. le

. Of stagnant blood are of no value in
| differentiating obstructive asphaxial deaths
from other forms of rapid hypoxic or anoxic
deaths.

-S0me people say that the agony
yperglycemia is characteristic of deaths

Chapter 9

cal interference with
t there is no corroborative

::n agony, rise of urea and other blood
Omponents algo occurs.

10. Clinical Signs:
a.Stage of dyspnea,

b.Stage of Convulsion,
c.Stage of exhaustion.

B.SPECIFIC PATHOLOGICAL SIGNS DUETO
ASPHYXIATING MECHANISM:
These mechanisms include:

L. 'HANGING:
Hanging is form of violent asphyxial death
as a result of suspension of the body by a
ligature around the neck, the constricting
force being the weight of the body”.
CLASSIFICATION OF HANGING:
l. Classification according to
suspension:

1: Complete Hanging:

The term complete hanging is used when
the whole body is suspended and the feet
do not touch the ground. The whole body
weight acts as the constricting force.

2 Incomplete or partial hanging:

The term incomplete hanging is used when
the body is not completely suspended and
the feet touch the ground. The weight of
the body’s head is the only constricting
force.

lIl. Classification according to

position of the knot:

1. Typical Hanging:

The term typical hanging is used when knot
lies at the back directly over the occipital
region and ligature is situated in middle of
neck above the thyroid cartilage. Death is
due to the occlusion of the carotid arteries.

2 Atypical Hanging:

The term atypical hanging is used when the
point of suspension is anywhere else. Death
is due to occlusion of:

i, Carotid Arteries
. Vertebral arteries ( due to lateral

flexion).

the

SAFE (KiC)

93



Chapter 9

MECHANISM OF DEATH:

1. Hypoxic hypoxia:
The obstruction of air way 0Ccurs due to _the
displacement of the base of tongue agamst
the posterior pharyngeal v_«all.The 'alrwac);
obstruction results in hypoxic hypoxia an

death. :
2. Reflex Cardiac Inhibition:

tid sinus stimulates
hich cause vasovagal
s cardiac inhibition

Compression of caro
vagal nerve endings, W
shock and instantaneou
and death.
3. Fracture dislocation of
vertebra: :
This may occur in certain forms of hanging
such as judicial and suicidal hanging. In
these cases, the deceased jumps from a
height and the fall is arrested by a sudden
jerk of the ligature.
A sudden drop from 7 feet causes fracture
dislocation of C2 and C3 or C3 and C4

vertebrae.
4. Injuries to vital centers:
These occur due to fracture dislocation of

cervical vertebra. So,

i. Spinal cord may be lacerated.

ii. Medulla oblongata containing important
centers may be destroyed. As a result,
unconsciousness and death occur,
although heart continues to beat for 10 —

15 minutes.

cervical

5. Cerebral congestion:

It is also called cerebral apoplexy. It is due to
. the compression of jugular vein leading to
stoppage of outflow of blood and
unconsciousness.

6. Cerebral anoxia:

It occurs due to compression of carotid
arteries in case of typical hanging and
compression of carotid and vertebral arteries
in case of atypical hanging.

AUTOPSY FINDINGS:

EXTERNAL FINDINGS:

L General Pathological Signs:

i Cyanosis. i

B y is.(especially of hands and
2. Congestion.

— Ly,
L

e I Eve  baig
prominent due to Congesti

4 Thefaceis Usually p:'n,

in some cases when ther, ;9- By
obstruction to venoug drains
may be congested anqg SWO?Q‘-‘-‘!
with profuse petechiae in th e
and neck. ® hegy

3. Fine petechial hemorrhages

4. In some cases, saliva can be foung
dribbling from the angle of the moytp,
opposite to the knot. It is due to the
stimulation of salivary glands by ligature
This is a vital sign and indicates ante.
mortem hanging. It is therefore, necegg,
to look for dried up dribbled saliva mapig :
the chest or on the clothes. :
5. Tongue may be protruding by th
pressure of the ligature at the base qf m§
tongue and exposed part may become gay,
brown or almost black as a result of drying.
L. SPECIFIC PATHOLOGICAL SiGNg
DUE TO ASPHYXIATION:

1. Neck is stretched due to the pul
ligature.

D Head is always inclined to one side
or the other, opposite to the knot and the
ligature mark is more pronounced at the
opposite side of knot.

3. When knot is below the right
angle of the mandible, then the head
moves forward resulting in fracture
dislocation and laceration of medulla
oblongata, while the heart continues to beat
for 10 — 15 minutes.

4, When knot is below left angle of
mandible, the head moves forward,
resulting in strangulation and death.

5. PM lividity in complete hanging
usually develops in the dependent parts of
the body such as lower limbs, hands andin
males the scrotum and penis ae
considerably engorged.

B. In complete hanging, the blood shifts
to legs and distension of capillaries occu’
As a result petechial hemorrhages @
produced and these are the PM artifacts.

7. Ligature mark is present on the neck.




agphyxia
O ephyr

0:’%‘ ; LIG ATURE MARK:

g, The pressure mark on the neck at the site of

'y jigature is called ligature mark. it appears a5

k‘ﬂs g g roove it is an important externa| sign.

ngn" . sngating material is present, then cut the

g rope away from the knot and preserve the

h‘i- gnot, Then look for:
{, Number:

d The ligature mark is better seen on the sides
and on the front than on the back where firm
muscular tissue and scalp hair intervene. |f it
js more than one mark, it points towards

. homicide.

; i, Pattern:
slély - Sometimes the pattern of the ligating
@ material is left on the skin that helps in its
identification. A single or a double strand

Y the may be present, corresponding to the pattern

iy of ligating material.

Gay

Ol iil. Colour:

i In early period of death, the skin in the

d furrow of ligature is pale and later turns to

e dry and brown.

, iv. Depth:

It is commonly depressed below the level of
the skin and depends upon,

e Body weight.

egad Direction of suspension.

i ' Complete or incomplete hanging.

i V. Width:

eal The width of the ligature mark depends upon

the width of ligature e.g:
t When a wire is used, it is narrow.
When a scarf is used, it is broader.
V. Situation:

L It is in upper part of larynx between the
arynx and chin in complete hanging but may
8 lower in cases of partial suspension.

. Direction:

depends upon the type of noose.

@d noose.

nning noose

kéd Noose:

8 a noose in which the ends of the rope
knotted (Granny knot or Reef knot). The
#re mark in fixed knot will be in the

Chapter 9

tShhr:lpe' of an inverted V as the two limbs of

€ Noose near the knot are pulled upward.,
W_hep the fixed noose is applied in the
midline under the chin or on the back, then
the mark is seen on both sides of the neck
and is directed Upward towards the knot.
Whgn the fixed noose ig used and knot is
bfahlnd the ear then the mark differs on each
§lqe on the neck, i.e. on the side of the knot
lt'ls directed upwards while on the opposite
side it is placed transversely,

Running Noose:

!t is the noose in which one end of the rope
IS passed through the slip or loop of the
other end (slip knot). The ligature mark in
the running noose will be horizontal due to
tightening of noose by weight of the body in
horizontal (transverse) direction.

INTERNAL FINDINGS

A. GENERAL PATHOLOGICAL
SIGNS:

Congestion.

Few petechial hemorrhages.

Fluidity of blood

Pulmonary edema

Cardiac dilation

g Pharyngeal hemorrhages

B. SPECIFIC PATHOLOGICAL SIGNS
DUE TO ASPHYXIATION:

a. Dry white glistening band of
subcutaneous tissue due to sudden
occlusion of blood supply at the site of
ligature.

b. Rupture of platysma and
sternocleidomastoid muscles.

6 Rupture of intima of carotid arteries.
d. According to Garden and Shapiro,
the hyoid bone rarely fractures in hanging.

e. The hyoid bone fracture is (not
always) accompanied by hemorrhages and
the absence of hemorrhage does not mean
that the body was hanged after death.

~Pao0oCw

f. Injuries to laryngeal mucosa are
fairly uncommon.
g. Internal structures are not

ecchymosed. The only condition in which
internal structures are ecchymosed is that
when the knot is on the front and it is
complete hanging. Now, in this case when
the body is suspended, the knot will move
up resulting in bruises and abrasions of the
skin, and due to body weight, the muscles

E (KiC)
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will be ecchymosed. The abrasions would be
linear imprint abrasions.

h. There is usually a certain amount of
hyperemia of trachea and epiglottis.

i. Congestion and hemorrhages in
lymph nodes above and below the ligature
mark.

OCCURRENCE OR
VALUE OF HANGING
A. SUICIDAL HANGING:

It is very common. People hang themselves
by ropes, wires, azarbunds, curtains and
sheets etc.

Partial hanging is enough to cause death but
it is slow and painful if cerebral anoxia does
not develop.

The deceased usually finds a quiet place or
if he is in the room, he closes the door and
the windows so that he should not be
disturbed. Then he writes a suicidal or a
farewell note but not necessarily. He
chooses the readily available material and
makes a ligature around the neck. The
ligature may be a running noose or a fixed
noose. The other end is tied along a tree or a

MEDICOLEGAL

ceiling fan. He then jumps off or kicks of the -

stool, which results in, complete hanging

with feet clearly off the ground.
Relatives or dissentients at the scene may

provide information of social or financial
problems or history of depression.

PM lividity can change within four hours of
death if the position of the body is changed.
Moreover, if the cloth intervenes between the
neck and ligature, the ligature mark would be
absent and it would appear that the death is
due to natural cause.

Suicidal hanging is thought of as the last
resort after previous attempts of poisoning
and cut throat etc.

B. HOMICIDAL HANGING:

“Except judicial hanging, homicidal hanging
is rare because of the resistance offered by
the victim anyhow an intoxicated person or
infant may be killed in this way".

H icidal hanging should be suspected in a
victim if.

Knot is at the back.

Mouth is gagged.

Limbs are tied in a manner not tied

Dy the person himself.

’ Signs of struggle are present.

Asp},‘
: I%iy
5. The person is markin

weak, addicted or imoxicateé} dﬁ'bilhateﬂ

6. If victim is a female
sexually assaulted. :
Lynching:

It is a method of homici ;
America in which a é(:g{xgag?mg 4 .,
jointly to overpower an indivadUa?eome
him by means of a rope to 3 nearf,""“
any other object. Y treg
Judicial Hanging:
It is the official method of executinn ~
sentence. The face of thgunggng’ede .
person is covered with a dark magk En@
made to stand on a platform aboye mef,
doors, which open downward when the bfa
is drawn. X |
A rope is looped around the neck with,

1. Knot under the left angle of jaw.

2. Length sufficient to allow a drop of 5.7
feet or more according to the weight, age
and built of the person.

The bolt is withdrawn and due to stoppage
of movement of body and due to the position
of ligature's knot, causes the head to jex
towards the right side resultingin a

1. Fracture dislocation of C: and G
or C; and Cs.
2. Rupture of intima of carotid arteries.
3. Laceration of medulla and so
damage to vital centers. (Respiratory
centers, vasomotor center).
But the heart continues to beat for 10 - 18
minutes.
D. ACCIDENTAL HANGING:
> May occur during work or piay &
during masturbatory exercise.
» Children hang themselves in ropes
of the swings. :
» Laborers falling off scaffoldings:
» Children playing with cords of
window blinds.
» Person slips from the st
may get entangled in oné
things. 4
/ l
> Toddlers slipping off the restraini™
straps
» Sexual asphyxia or

asphyxia.
0

she May by

i

>
.

N

O

gircase and
of its

autoerotic
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@ Asphyxia

—
' WHETHERDEATHIS DUE TO HangiNg —————

" OR NOT?
| . Death could be attributed to hang
if'one finds a ligature mark, with Detecgf;?a%

Ni nemorrhages and ecchymosis into or around
'bhs\ B ikris of v

) : 2 Marks of dribbled salvia at the anqgl

& ':: of the mouth or chest. v
ki. ' Sy Tearing of intima of carotig areries

with extravasation of blood with in thej walls
; , 4. Congestion and hemormages  the ;
Gy lymph nodes above and below the ligatyre

N mark.

K 5.

Fracture or fracture dislocation of

0! cervical vertebra,
h”\»_ 6. Absence of fatal injuries and
i poisoning.

Il. SUFFOCATION

“Suffocation is that form of violent asphyxial
death in which air is prevented to go inside
e the lung by other means than by pressure on
chest and neck or drowning".
OR
! “Suffocation is obstruction of the passage of
Sy air into the respiratory tract by closure of
3 external respiratory orifices”.
FORMS OF ASPHYXIA FROM
ik SUFFOCATION

A Smothering
- B. Overlying
o C. Gagging
D. Choking
A Smothering:
Itis a form of asphyxia caused by closure of
* mouth and nose by hands, cloth, plastic bag
or some other material. It is not necessary
. that the mouth and nose should be
L completely closed from the start because
dbstruction would increase as the congestion
ays and traces of blood and saliva pour
0 the mouth and nose to further obstruct
2 breathing.
currence or Medico-legal Value
Accidental Smothering:
ay occur in infants if the face is buried in
Soft pillow or if bedclothes or plastic
al covers the face. In a_dults,
idental smothering may occur during a
Verted sexual activity, epileptic seizures
when person is under the influence of
IS and drinks. Such accidents involving

.

Chapter 9

adulf '

histofy a(;d mrdgle-aged Persons with some
P Or;'ueducal pfoblems, showing totaj
ann asphyxial SIgNs may create
Moy C challenges. So, before the
i s of Smothering is given, the cause
& atural death fMay be searched out

A Homicidal Smofhering: (Usually)

r; nthlzs case aprasmns and bruises are
generally found in the region of nose and

=A% =

:gﬁgesb on inside of lips from pressure of
=Ul Druising of gums occurs and tongue
may also show injures, All these injuries are
produced as a sign of struggle but they may
be absent in infants and young children and
drug abused persons so although autopsy
may reveal signs of asphyxia but there may
not be any corroborative evidence to prove
that the death was an outcome of some foul
play.
Burking:

The form of asphyxia arising as a
result of a procedure used by the murderers
Burke and Hare. to kill their victims and to
sell their bodies for dissection to the
Edinburgh Medical students. This is the
mixed form of both smothering and
traumatic asphyxia.

3. Suicidal Smothering:

It is rare. Reports indicate that it may occur
In prisoners or the mental patents
“TAYLOR" described an un-usual suicide by
smothering. “A person was held dead with
his face on the prison cell. His mouth and
nostrils were stuffed with the pieces of
clothes held in position by a handkerchief
tied around his mouth”.

B. OVERLYING

Death may occur due to overlying eg. a
baby is sleeping with the mother and mother
is a sound sleeper or intoxicated. She turns
over the baby and there is overlying. As she
is over the baby, the baby becomes
asphyxiated because of pressure on the
mouth and nose. In non-intentional
overlying, the mother is charged only for
negligence. For intentional killing the mother
is charged for infanticide also.

97
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C. GAGGING ot
It is a form of suffocation when somethmlgti :z
thrust into the oral cavi}y or pharynx.
frequently encountered in

sex and adventure tragedies an :j o hend
The gags aré commonly compose

kerchiefs and chadars eftc-

D. CHOKING
It is a form of asphyx!a

obstructing material is 1N
passage i.e. larynx, traehea an

Occurrence:

Choking is mainly accident
occur in children on c
and buttons and'

chewing gums

Elderly may also choke on their partlel
dentures. One cO |
the inhalation of regyrgltated ma

presence of regurgitated materi _
i« not a sure sign of asphyxia

be the result of terminal
hich is not the

| death in- which the
i e respiratory

d pronchi.

al. Accidents may

hoking candies,
so on.

al in the air

because it may '
hase vomiting in asphyxia, W

cause of asphyxiation.

Mechanism:

If a foreign body impacted in the larynx is

large enough to cover the laryngeal opening
completely, the air passage way will be
blocked. Death occurs due to anoxic anoxia
or hypoxic anoxia. If foreign bodies impacted
in larynx are not large enough t0 obstruct the
airways completely but may still stimulate
laryngeal nerve endings (a branch of vagus
nerve). Sudden death due to cardiac arrest
occurs. If a foreign body passes through the
larynx then it may become impacted at the
pifurcation of trachea or may lodge in a
bronchus. In both cases death occurs due to
hypoxic anoxia or irritation of the region
leading to reflex cardiac arrest.

MECHANISM OF DE
SUFFOCATION e ik
1. Asphyxia (hypoxic hypoxia).

2. Vagal inhibition. L

AUTOPSY FINDINGS
EXTERNAL FINDINGS
A GENERAL PATHOLOGICAL SIGNS:

1. Cyanosis.
2. Congestion.
3. Petechial hemorrhages.

B.  SPECIFIC PATHOLOGc, W
L &

pUE TO ASPHYXIATING MECHAN Sig

4. Pressure marks on face, fipg IsM:Nx
Bruising and laceration of '?;?d

s a A'

the teeth. G

_ Frothy fluid may be coming L
mouth and nose. out
INTERNAL FINDINGS
A. General Pathological gj i
Congestion. -
Petechial hemorrhages.
Pulmonary edema.
Fluidity of blood.
Cardiac dilation.
Pharyngeal hemorrhages,
B. specific Pathological s;
To Asphyxiating Mechanism: gns Dy
A foreign body is responsible for syffgaas
in the mouth or respiratory passages Ocai

1. STRANGULATION

It is a form of violent asphyxial death ¢

by constricting the neck by some r::used
other than body weight. e.g. by |i a?ans
hand elbow and stick etc. Galur,
Classification of Strangulation:

It can be classified into

fr()m the

A. Manual strangulation.
B. Strangulation by a ligature.
A. Manual Strangulation or Throttling

It is defined as “Asphyxia caused by
compression of the neck by hands”.

MECHANISM OF DEATH IN THROTTILNG
1. Hypoxic hypoxia:
Compreseion of neck (air passages) leads
to hypoxic hypoxia, which leads to rapid
death.
2. Reflex cardiac inhibition:
Compressjon of one or both carotid sinuses
re'sults in instantaneous death due to Va3
stimulation.
3. Cerebral anoxia:
Obstruction of carotid artries result
cerebral anoxia and quick death.
4. Cerebral congestion:
Obstruction of jugular veins
cerebral congestion and death.

be due10?

Cause of death in throttling may
single mechanism or combination

g i

results in
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gphy*32
hanisms- (signs of asphyxial death are 4 5 Chapter ¢
ey e A
* Specific Pathol .
siS OF DEATH IN THROTTLING athological i
gK\GBIO pSY FINDINGS : :‘Asll)hyxiatmg Mechanlsm;gns Due To
. tiple brui
RNAL FINDINGS ultip a5 e
IE\XLEGMM pathological Signs: SUbflutaneous tissue benea(':t??he (:kinthe
1. Cyanosis ﬁ\gcordmg to Gorden and Shapiro, the hy.oid
2‘ Congestion Ne and laryngeal cartilages are fractured
3. petechial hemorrhages HYOID BONE FRACTURE: s
5. specific Pathological Signs Due To ' can be demonstrated by exposing the

: Asphyxiatlng Mechanism:

Injuries like abrasions and bruises are seen
on the neck. The nature and extent of
injuries depends upon method of throttling.
Assaults may, take place from front, behind
or side of the victim. The assailant may apply
pressure with one hand, ‘both hands or the
forearm. A cloth may intervene between
hands and neck. In this case pressure marks
would be absent, soft tissues of the neck are
not compressed but are forced upwards and
packwards against the cervical vertebrae.

if the assailant uses one hand and from

front, then he grips the upper part of the

neck usually below the angle of jaw. If
assailant were right handed then there
would be a single bruise on the right side
and multiple bruises on left side of the neck.

For left handed person multiple bruises are

present on the right side and single bruise

on the left side.

If the assailant uses both the hands for
throttling (from front), then there will be
multiple bruises on both sides of the neck.

If assailant attacks from behind, then there
will be multiple bruises on the front of the
neck in the middle and a single bruise on the
posterior aspect of neck.

If victim is conscious and uses his nails
to protect himself and to relieve pressure,
then position of bruises changes and semi-
circular abrasions (due to nails) are seen.

If assailant uses his forearm for
strangulation, then he mostly attacks from

.~ behind. Pressure in this case is exerted by
. forearm against neck in such a way that the

external injuries are absent.

TERNAL FINDINDS i

. General Pathological Signs:
~ Congestion.

- Petechial hemorrhages.
Fluidity of blood.

hyoid bone. Fracture appears as an irregular

line or breaks in the inui
' : continuity of bone a
IS accompanied by a hemorrhage. i

The greater cornu is attached to the body by
means of a cartilage, while lesser cornu is
attach.ed to the body and greater cornu by a
synovial joint which disappears in old age
due to ossification. Cartilaginous
separations of the joint should not be
confused with fracture.

In ante-mortem fracture of hyoid bone, if
fracture is seen with magnifying glass, the
edges would be red due to blood but in post
mortem fracture it would be yellow.

THYRIOD CARTILAGE FRACTURE:

1. Fracture of superior cornu due to traction
of thyrohyoid membrane.

2. Fracture of body, which is vertical,

and near the midline at the junction of two

laminae. This fracture is the result of direct

blow on laryngeal prominences.

These fractures are commonly found in
elderly persons with calcified cartilages and
ossified bones. They are seldom seen in
children.
MEDICOLEGAL
THROTTLING

a. Homicidal:

Deaths in throttling are always, always and
always homicidal, when manual
strangulation is done on a young boy or girl.
Homicidal throttling is usually done in case
of robbery.

b. Accidental:

These have been reported when firm
pressure is suddenly applied on the neck of
a person e.g. the assailant just wants to
frighten the victim by applying pressure on
the neck, this causes the carotid sgyus
stimulation and reflex cardiac arrest leading

to death.

IMPORTANCE OF
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C. Suicidal: t peen
Cases of suicidal throttlinge:?‘t’r?e"poressura
recorded because the MOME ' ©_j gor from

is applied, the person wo “ble 10
ceregfal anoxia and would notebgeam (as
exert pressure sufficient to caus o e arebral
he becomes unconscious

anoxia).

B. STRANGULATION BY LIGATURigawre,
“It is constriction of the peck byIi ead sty
the constricting force being aPP

to the ligature”.

Ligating Meterial :

It may be:

1. Rope 2. Wire 3, Cord y
4. Dupata 5. Shalwar 6. Azarban

Mechanism of death in strangulation

1. Hypoxic hypoxia: o
Compression of ain/vay_passages results In
hypoxic hypoxia and rapid death.

2. Reflex cardiac inhibition: '
Compression of one or both cgr'o.tid arteries
results in  cardiac inhibition ~ and
instantaneous death.

3. Cerebral congestion:

Obstruction of jUgular vein results in cerebral
congestion (cerebral apoplexy) and death.

AUTOPSY FINDINGS

EXTERNAL FINDINGS

A.  General pathological signs:

T} Cyanosis.

2. Congestion. :

3. Petechial hemorrhages. .

B.Specific Pathological Signs Due To
Asphyxiating Mechanism:
Ligature Mark:

If ligature is still present it should be
removed by dividing it away from the knot so
that the knot is preserved. The knot should
not bg opened if the cord is tied around the |
neck, it may encircle the neck completely or
it may not completely encircle the neck. If it
does not completely encircle the nec'k a
second tum is given and before the 2""’ is
given, a knot is made. The position of knot

has no value and it depend
B boacint | oot

Ag

————

It depends upon the natyre b
material €.9- "gar,
4. The pattern of ligature may %

on the neck as pressurg atl:np"'%q
mirror image phenomengp, s’aS‘%
; If the ligating material hag

than oné rounds on the neck, Corre "emg
numbers of marks, one above thg otf\onding
seen and there may be skin beising -?.' g
caught petween the f.Oun‘ds of IigatUr| itig
3, If a soft m'atenal like dupatts ?4.
<halwar or towel is used, the ligats ©
can not be seen; mste_ad there May b ark
depression and margins may not bee

ecchymosed. ;
4 If a rough material like ropg

w'ill leave distinct ligature mark,

Moreover, if there is struggle durin
approach of the ligature, the skin mg the
grossly abraded and damageq and”e
underlying tissues badly bruiseq

ligature mark should not be Confuseq o
the creases of the neck skin. Vi

Colour:

In the early period after death, it logkg o
later it becomes yellowish brown, dry, hae'
and parchment like. The absence of "'E’Jatu:d
marks at the back of the neck may be gyg te
the intervention of clothing (collar) o haior
between the skin and ligating materi|,

If the ligature has been crossed and pulled
tightly, then the ligature mark would be mor
prominent at the site of crossing over.
However, the two ends of mark may be at
different levels.

Situation:
Ligature mark may be situated anywhere in

the region of the neck but is lower dom |

than the mark of hanging. According to Grad
Whorl, it is situated across or below e
thyroid cartilage, while according to Gordan
and Shapiro, it is found at the lower patd
larynx and upper part of trachea.
Direction:

It is usually directed transversely across the
neck.

Abrasions and bruises:

These are commonly found in the skin f :
e yictm

relation to ligature mark. TN

produces these when he pushes fi° o
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HQ%‘ asphyxia
My ! fingers in between the ligature and neck, in
' N e ffort to release the pressure.
o' RNAL FINDINGS

0y 1 TTE General Pathological Signs:

N These are: .

)QM‘ : Congestion.

fi . Petechial hemorrhages.

58 i Fluidity of blood.

g, ¥ pulmonary edema.

"a,k These above findings depend on the area of

q ligature. If the ligature is at the level of
carotid sinus, the person dies quickly due to
shock and signs are not marked.

Nt if the ligature is lower down and the arteries.
veins and air passages are compressed,

) then slow death occurs and there is every

, B possibility of struggle and muscles exertion

,y & and in doing so, the signs of asphyxia would

b develop.

T"b In slow death, the lungs make every effort to

Wi breath more and more and to get rid of CO

2

and in doing so the following may happen.
a The lungs become congested.

% b) The fluid oozes out of neck, the

}a’d pressure and the respiratory passages get

Ure stumped up by mixing with the air in the

o ngs and causes production of froth, which

: lung

& becomes obvious at the nose.

Due to compression of neck, the pressure
’ and congestion above the ligature increases.
4 Due to severe congestion, bleeding from

nose and ear may OcCcur.

B. Specific Pathological Signs Due to

Asphyxiating Mechanism:

1. Dissection of neck reveals a moderate
] degree of bruising of muscles and
: subcutaneous tissues but this is not an
. invariable finding. : :
2. The fracture of hyoid bone is usual in
strangulation.
3. Fracture of laryngeal cartilages also
occurs.
4. Injuries to mucosal membranes of
larynx are less common than throttling.

. MEDICOLEGAL  IMPORTANCE  OF
- STRANGULATION

1.  Accidental Strangulation:

. This is common in children e.g. when they
‘are playing, the cord of the toys is tied
around the neck and the weight of toy act as

Chapter 9

Constriction force j.e. TALIGON. Similarl

z?ril:escshlldren may get entangled in prar%\

kot e|s or other mpediments. Asphyxia

indxst sult from wearing tight collars. Also in

o rnes, other parts of clothes, belts and
PE€S may be caught in a roller and cause

qcmdeptal strangulation. It can also occur in

tlghtenmg of the umbilical cord around the

peck'of the fetus in uteri. It can also occur in

mtoxngated people. There was a case of a

man in a habit of sleeping next to his dog

and one day he was accidentally

strangulated by the dog's chain.

L Homicidal Strangulation:

It is a common means of murder. Suspicion

of homicide must arise when.

Knot is tied on the back of the neck.

Mouth is gagged.

Limbs are tied.

Injuries are found on the body.

Signs of struggle are present.

In case of female, she is sexually

assaulted.
Infanticide by Strangulation:

It is done by passing umbilical cord around
the neck. In this case umbilical cord shows
the sign of violent hanging and the damage
to the WHARTON'S jelly.

3. Suicidal Strangulation:

Strangulation is always and always
homicidal unless the person ties the ligature
with some device and makes turns and
turns to increase pressure and tighten the
ligature. The device used may be stick or a
pencil etc.

Apart from ligature strangulation, the
methods in common use to commit
homicidal strangulation are: (a) mugging
(choke-hold) (b) garroting and (c) bansdola.

Oy On B 00 POES

(@). Mugging (Choke-hold): When
strangulation is effected by compressing
victim's neck against the forearm, it is
known as mugging (choke-hold). It may
leave no external or internal mark of injqry.
This hold is not permitted in wrestling
because of its danger.

(b). Garroting: When & victim is attacked
from back without warning, and strangled bé
throwing a ligature over the neckoﬁann
tightening it quickly, it is known as gatrmrealtl%
It can overpower and kill even a
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Ag :
e e Phy,. £
robust male without any struggle- l;g:?,am ""’M(L—dlx\ 1
*seiousness is so rapid that the Sesh 5 | Ecchymosed along the \1 :
e igle handed, to tie the ligature "% ¢ edges. il
is able, singleé e G PO | — L L
one or more turns. Garroting, " Portagal, 4 | Pattern of ligating materig |
execution, was practiced In Spain, is imprinted on the neck ag Sa
and Tur ke,y lation pressure abrasion. Me \
3 : u L :
© Bansdola: This is @ fo.rmI :ftsit;a':ge A 5 |Fibers of hge_xture may be
piEteed 0 Nongetr\zelggw:;/vo sticl,< or har found adhering to the skin. Same
s .comp‘resse"d b:mboos, one being plaged g |Character of mark depends \}
O ) front and another behind. upon nature of ligature, Samg s
across the tr;ro:t ;n fastened at oné end and nur'nber'tofi St%r;sr :nd length
35;2 gza\ss;%dga); the other end to bring taht: of time,! ; l‘
two bamboos together. And, the unfontliJrges T
victim is thus strangled t0 death. ?grgzmboo, Difference  between hanging
the throat s pressed by Meate O k strangulation : anq
or lathi placed across the front of the niﬁ: t; FT HANGING STRAN
the murderer standing with a foot on ea | S.No i GULanoy
“end of the bamboo or lathi, thus squeezing 1 Suicidal usually. Homicida]
the victim. ‘ usually,
Comparison/SimiIarities_Between 2 No signs of Signs of struggle
Hanging And Strangulation : struggle. are presen,
s.no Hanging - Strangulation 3 Ligature is fgun g Ligaturg B
External abg}?e thyroid be with the bogy
cartlage, but wh
1 | Eyes prominent due to Same incomplete, VLS found,
congestion. directed obliquely | 1S belowthe
2 | Pupils dilated Same upward with a gap | tnyroid cartage,
3 | Clenched hands with purple | Same indicating position | Completely
nails. of knot with no encircles the
4 | Tongue swollen and Same damage to the skin | neck
protruded. in the gap. horizontally.
5 | Petechial hemorrhages in Same There may be
scalp and face more than one
/ Internal turns of ligature
: ; and there |
1 | Blood is dark in color Same A sonie
2 | Right side of the heart is Same y
distended with blood while damage to the
left side is empty. skin underneath.
; 3 l(;fatrJ(,;e télood vessels are full Same -4 Abrasions and Abrasions and
ood. bruises round about | bruises round
Ligature Mark the neck are rare. about the neck
Appears_ asadepressionor | g are common.
groove. * me - - ;
Looks pale in earl roen ot : Plssecuon of Dissection
n early period igature .
after death and later Same SR : ;”;rk ligature mark
beco ' x : Is
mes yellowish, brown, glistening white revea i
03 e || band of ecchymos
__/
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i A subcutaneous sum ‘-j---m £

areolar tissue. areolar tissye
5 mOUih, ears and mouth, ears and
— nose | i
’é"’ Neck is usually Neck is not 8@ is very rare. |nose is
stretched. usually a— T e
s
tretched, 16 ﬁ":D':\ysematous Emphysematous‘%
aiches on the
e R atches o
7 | Fracture of hyoid is | Fracture of lungs may be :)ungs aren
rare. hyoid is present,
common.
common. :
e e 4|.t DROWNING OR IMmERsioN
ra racture of “It is a form of violent asphyxial d i
: q , (1% eath in
and trachea is rare. | larynx and which air is prevented from%rzeﬁng into the
trachea is lungs due to submersion of mouth and nose
common. under water or other liquid, viscid or
pultaceous”,

" . . ' .

g9 | The carotid arteries | Injuries to the CLASSIFICATION:
injure only in cases | carotid arteries Typical or WET Drowning:
of long drop. are common. :t means obstruction of air passages and

[ s ungs by inhalation of fluids. In case of
Injuries to muscles | Injuries t i : ot ! e oniess
10 oflthe e J 0 the Inhalation the victim gets severe chest pain
i muscles of the and chances of survival are also reduced.
. neck are Fresh water when inhaled causes different
common. pathological changes.
' : Changes in fresh water drowning:

11 | Fracture dislocation Fracturg In fresh water drowning the large quantities
of cerwcal_ dislocation of of water crosses the alveolar membrane and
vertebrag IS. e cervical enters into circulation. This produces
common in judicial | \onebrae is marked hypervolemia. The RBCs swell and
hanging. tafe. subsequently burst librating ions. So, there

+
’ . . will be anoxia, increased K :
12 | Salivais running | Saliva may not et

out of the angle of
mouth vertically
“down along the
neck and front of
chest and
abdomen.

have escaped
from mouth but
if so, usually
blood tinged and
may not be

vertically down.

+

decreased Na conc. and hypervolemia.
SWANN and STAFFORD showed that with
inhalation of fresh water, death occurs
rapidly due to ventricular fibrillation caused
by hypervolemia and electrolyte imbalance.
Respiratory failure may precede or follow
ventricular fibrillation by a few seconds.

13 | External signs of External signs of ghang;s_ in salt water/sea water
asphyxia are not asphyxia are rowning: .
well marked if death In salt water drowning, the marked hyper
is due to vagal AR tonicity of the inhaled water causes loss of
inhibition. fluid from circulation into the lungs giving
; rise to pulmonary edema with progressive
B el gl uguely hypovolemic shock and cardiac arrest. The,
e, congested and death is slow as compared to fresh water
with marked drowning due to asphyxia and pulmonary
petechial S
hemorrhages. \
| 15 | Bleeding from Bleeding from =
SAFE (KMC)




Chapter 9

B. Atypical Drowning: e A
It indicates the condition inﬂwids S into
litle or no inhalation of flu

respiratory passages:

It includes:

1. Dry drowning.

2. Immersion syndrome.
3. Submersion of unconscious.

4. Near drowning.

: Dry Drowning: \ i
When water enters the nasopharyn e
causes irritation of the mucosa i
stimulation of laryngeal nerve endings, Wdue
leads to laryngospasm and death occurs i
to asphyxia. Little or no vyater gnters thg ﬁs
passage or lungs. There is no time for sign
of asphyxia to develop and autospsy is
negative. Only presence of water In
nasphyarynx and laryngospasm are found in
dry drowning. With the passage of time even
laryngospasm due to the process of
putrefaction will wear off and there is no
evidence left behind.
2, Immersion Syndrome:

A sudden impact with water stimulates the
vagus nerve causing cardiac arrest and
death e.g. horizontal entry of a person into
water with consequent blow on epigastric
region. No usual signs of drowning are
found.

3. Submersion of Unconscious:

This is possible when the victim suffer from
severe disease (epilepsy, rupture of cerebral
aneurysm, heart diseases, dizziness due to
hypertension etc.) or sustained head injury
(concussion) during fall into water,

4. Near drowning or secondary drowning
syndrome:

This ig mainly due to infection from
contaminated inhaled water causing lung
complications, tired heart, cerebra] edema
etc. The victim when rescued shows
apparent recovery from drowning, byt after

B

Ag

Bhy, ¢

Drowning occurs in three Stageg.
Stage 1: lt‘begins With hop
breath for few minuts. Accyp,
carbon dioxide stimulateg respi on o
in the brain and leads to inevitap, ory oy
inspiration and thus inhalatio, i e 8y
the lungs. Swallowing of Water jng ate g
stomach also takes place. Othe
Stage 2: Itis Chatracterizg db
swallowing, coughing and vomitin
Progressive loss of CONSCiousnegg ¢
With frequent inhalations of Water a9"_°Ws.
lungs is completely replaced by W:a : ér i thy
Stage 3: It starts with deepemnr.
uUNCONSCIoUSNess accompanied p, o
till respiratory arrest. Finally, i”eVersimpmg
changes take place in the brain Pregi ? :
death. pi alng
Fatal Period:

In vasovagal shock death ig immeg
Asphyxia supervenes within two minluate'
after complete submersion ang heart st(:es
in 2-5 minutes (4 minutes in fresh Water aps
8 minutes in salt water are maximal), i
Autopsy Findings:

These changes are seen in those cases
where the mode of death is asphyxia When
the death is due to any causes other than
asphyxia, these changes are not seen,

A External Findings:

i. Clothes are wet if examined early and
may be soiled by mud, sand or weed,
. Skin is cold, pale and sometimes
pimples appear called Cutis anserina or
Goose skin due to spasm of erector pil
muscle. The skin appears granular and
puckered with hairs standing on one end.
Extremities are mainly affected.
ii. Contraction of the penis and scrotum
oceurs (it occurs when water is cold).It may
also occur if body is submerged in col
water immediately after death, so it is noté
diagnostic sign,
iv. PM lividity is mostly marked on head
neck and chest, as head is lowest in HQO-

v. Eyes are half open, conjunctiva
congested and pupils dilated.

VI Tongue is swollen and protruded. .
Vil. " Lips and nose are covered witf ff

froth. The bubbles are extremely finé a

- gy ! == é T L T - T
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his is 8 diagnostic sign of drowning. If wiped
from nose, it recu'rs on applying pressure to
chest (in putrefaction it is blood stained).
il Skin pf palms and soles of feet are
pleached: wrmkled' and sodden and appear
jike wNasher mans hand and feet” and it
urs only when body has been in water for
40-12 or more hours.This is due to the
osmotic action of water on the thickened
epweﬂnB.» :
iX. Mud and sand is present under the
fingernails and abrasions are present on the
fingers.
; Grass, gravel or weeds may be found
firmly grasped in hand, due to cadaveric
spasm.
B. internal Findings:
Lungs are ballooned and on removing
the sternum, bulge out of the chest
cavity, They look edematous and show
marks of ribs. They are usually pale.
Tardieu's spots are rare. On section, the
lungs exude frothy blood stained fluid.
ii. Larynx, trachea and bronchi usually
contain a fine froth and water, mucus and
foreign matter as mud, sand and algae etc.
ii. Venous system is engorged with dark
blood. Left side of heart contains blood
passed to it by pulmonary vein. It must be
remembered that water cannot enter the left
side of the heart if dead body is thrown in

water.

.
I

iv. Brain and its membranes are
congested. ‘
V. Stomach in 10% cases contains

water that the person had drunk. Presence

of mud is a sure sign of drowning.
Vi. Small intestines, especially )
duodenum and jejunum contain water mixed

with sand and it is positive evidence.
vii. Liver, Spleen and kidneys aré

congested.
vii.  Middle ear may contain water.

MEDICOLEGAL ASPECTS OF
DROWNING:

The objectives of the examination are
summarized as follow:

L Identity of the Dead Body:

Here in addition to
! i the paramete
identification applicable, Special atter:t' -
should be given to: i
:12 ; Clothjng anq personal belongings.
7 Fingerprints when the skin is
removed from hands in the form of glove
3. Odontology and hair. :
Il. Whether person was ali
s alive
the water: pere
In decomposed bodies it m iffi
_ ay be difficult. In
fresh bodies unless there is an obvious
cause_ of. dgath the conclusion depends
upon implication and examination.
:_ook for PM changes with special reference
0,
1k Water in middle ear.

" Persi;tent , profuse and fine froth at
nostrils, mouth and in respiratory
passages.

3. Conditions of lungs.
4. Presence of HoO in stomach and

duodenum.

B ; Diatoms in the tissues specially

brain , bone marrow liver and spleen.

6. Biochemical changes.

i Cadaveric spasm.

8. Injuries etc.

lil. Accidental, suicidal and homicidal
drowning:

a. Accidental drowning:

Death involving all the ages can result from
boating and’ bathing accidents (e.g. falls
because of old age, disease, intoxication,
and accidents involving children who cannot

swim, take many lives). In most of
accidents, the circumstances are clear,
it If the accident is not witnessed,

findings at the scene of death may give an
indication of nature of death. A person falling
accidentally into water may be fully dressed.
(Those unclothed or without a swimming suit
on are also likely to have signs of victims of
accidents).

2. Trivial injuries on the body may be
present especially on the arms caused by @
fall or an attempt to grasp an object. These
should be properly identified as accidental in

origin.
105
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Tk 5 d alcohol or dry Int€
Ryec anf eath, minor injuriés froma

In such cases 0 dt
resent. :

6. The body sh :
injection marks and electric burns etc.
¥ Past medical history of the

descendent must be reviewed.

b. Suicidal drowning :

1. The scene oOf investigation may

reveal distinct evidence of suipigie. The
person intending to commit suicide may
remove a hat, overcoat and gloves for
instance before he jumps into the wgter.
These articles are usually found neatly piled
up at the scene background. Finding of a
suicidal note would confirm the intentions.

2. He may tie hands and feet to make
sure that he does not survive with a last
change of mind and occasionally the victim
ties heavy weights around the body to
ensure drowning. With such findings
however, the possibility of homicide must be
ruled out before rendering the verdict of
suicide.

3. Suicide by jumping into the water
from a bridge is not uncommon in the
absence of any clues at the scene; the
personal history of the descendent will help
to establish the manner of death.
4. Suicide in bathtub is rare but when it

does occur the features indicating the intent -

are usually obvious.
c. Homicidal drowning:
This form of drowning is rare
been recorded. . © Chiant
“Brides of bath” case in which Joser
. ‘ ose '
was convicted in 1915 of murder of %hv?omrrlmth
by drowning them in a bathtub a few d i
ffter he had married each” i
t was possible to submer; é'
an '
person all of a sudden intcgJJ a batt;]naizpﬁctmg
the head under water for 5-1¢ Minutes tﬁlep

W .
s /‘::7 ‘
ter 9 death occurred Without progyg. P
2 ‘ vered from navigable of injury- Ueing any ‘
is reco t ; A
ater, e'fai,?é’ﬁﬁ trauma Ma ?cue’if?{é part [t O ‘njury ,
water, . ing ve s son: r
: t by 8 moving ; tten per Oy
I:a%rge%?;ﬂg ;Iropz;llers) and from beind i Wounds may be founq
ine animals. rks of examination. They may be prq &g
by Al At the scene o:( dg?g: the ma 1 Before immersion, Producey, iy
il ed for. ' ol bt
slipping should bceicle;%t hd bathtub is (Suucnd.al, homicidal or accigey
: A fatal a;ated with an epileptic o, At the time of immersjg, ta|
frequently 8559 { coronary artery deceased striking a hard ob; y
cute attack © i : : biect * '
attack, an @ intoxication- After immersion a body myy |

washed up against the hard objecy ine
or attacked by fishes and crustaCEanSWaler
It is difficult to distinguish between.
types of injuries. Ante mortem WOUndlheSe
be differentiated from PM wounds gy
the injury has preceded drowning b ;’“ e
1 hour. In such cases histologica evide
of tissue reaction may be foung ine“Ce
wounds. The absence of tissug g lh
would not exclude an ante mortem orig
the wound.
V. Cause of death and type o
drowning:
By PM appearance it can become
evident.
VI. Factors contributing to death apg
drowning:
The findings on external and intema
examination, injuries, alcohol etc. can help
in its determination.
VIl.Whether the deceased entered the
water alive or dead?

If death had been associated with inhalation
of H2O, the examination of diatoms may

Ction
in for

assist especially if their character is peculi&
to an area.

VIIIl. Any natural disease or poisoning,
contributing to the fatal results:

This underlines the need for an exten
autopsy and histological examination,
After establishing that the deceased was
alive at the time of entry into water, itis
found out whether death occurred due 10
immersion syndrome or ordinary drowniné
.De?th may occur due to reflex cardia
inhibition or surprise or state of

hypersensitivity. In case of hyperse
(alcohol intoxication) diagnosis ¢an e
from characteristic history e.g. an

Sive
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e deck oo " administeri —opter 9
4 rn i

over the edge of the deck. In fog and sodium bic 9§ suitable buffers such ag

\ ears and never seen to struggle to
gg’;ﬁg‘;mo the surface. The body will be
found at the bottom of rather than on the top
as in case of swimming pools.

. Thetime taken to drown:

with ordinary cirpumstapc_es the time taken
o drown varies within Wwide limits,
determined by  various  circumstances,
namely personal reaction to submersjon,
which can be inferred from circumstantia|

evidence. .
: State of health of victim.
2. Volume and nature of fluid inhaled.

Under ordinary circumstances there g
struggle with small gulps of H,O followed by

larger gulps and then a state of unconscious.
Death develops in 2-12 minutes.
If recovered from HyO there may follow a

period of suspended animation during which

resuscitation may be successful.

X. Time since death from drowning:

It is difficult to estimate time since death from

drowning. The following parameters should

be considered.

1. A non-waterproof watch may stop and

indicate the time since drowning.

2. Temperature of body falls rapidly and
cooling rate is twice as compared to that in
air.

3. Wrinkling of the skin begins to
appears shortly after immersing, bleaching of
cuticle after 12 hours and sodden
appearance of epidermis is seen in about 18
hours.

4. Floating of body due to accumulation
of putrefactive gases occurs in about 24
hours in summer and 2-3 days in winter.
5. Skin slip takes about 2-4 days.
6. Adipocere formation is seen in 5-15
days, if there.

Rigor mortis sets in early due to the

muscular activity prior to drowning and

TREATMENT:

It should be started immediately. The aim
Should be to restore normal arterial blood

. 98 levels by effective ventilation and the

triction of normal acid base status by

arbonate to both seaw,
ate ater and
fr;esth water victims, Only after thig
Storation of blood volume by transfusion oi

Plasma in sea water vict;
victim and transfusi
of whole blood o piioke sfusion

frqsh water drowning may be considered
Strip the person naked to waist, clear mo'uth
and throat from mud, sand and froth etc
Turn the body with face down or low. Lei
water flow out from his lungs and stomach.
Give artificial respiration. Also give mixture
of CO2 and Oy, Keep him warm under

blankets and apply hot water bottles. Give
stimulants e.g. adrenaline and nor
adrenaline etc. Later in hospital electrolyte
imbalance should be corrected.

Methods of artificial respiration:
Holger Neilson method:

Itis the one currently favored.

Schafer’'s method:

It is another easy method

Direct inhalation:

i.e. mouth to mouth. It is superior to the
above two.

DIATOMS:

They are unicellular microscopic
algae,having a siliceous cell wall, which
resists acid digestion, heat and putrefaction.
Only live body with circulation can transport
diatoms from lungs to brain, bone marrow,
liver and spleen etc. from where they have
been demonstrated after autopsy. Diatoms
are not present in dead bodies thrown in
water and in dry drowning.

AUTOEROTIC ASPHYXIA OR SEXUAL

ASPHYXIA OR

SEX HANGING OR AUTOEROTIC DEATH
It is a special form of sexual deviation, which
is seen in males of age between 18 to 25
years.

Sexual pleasure can be enhanced by partial
reduction of blood supply to the brain.This is
usually achieved by compressing the blood
vessels of the neck with a padding under
constricting noose.Since there is a fine line
between the compression necessary _to
produce sexual pleasure and tha_t which
produces unconciosness,the vnct_lm may
place himself in a position of accidental
black out and unexpected death.

(KMC)
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Chapter 9

scene within the visual rangg ¢
98 Ol the

'Condiﬂbn of the body and the

environment;

The dead body is partially dressed in f
clothes or other items of female use. The
dead body is tied with ropes in a complicated
fashion with a noose around the neck and
another around the penis. The neck is
usually protected with a soft pad under the
_rope. The scené of incidence is usually as
isolated spot. Overt sexual elements like
pornographic material are present at the

emale

deceased.

It is believed that such deviany,
masochistic and transvestite dz‘ b‘:’m«
"\'Nes‘A

pleasure from such attempts
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