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" Gunshot & Explosmns




Introduction :

Gunshot wounds are a public health concern all
around the world.

The forensic pathologist is often required to

31dent1fy'sg,unshot wounds, the direction’and the
distance of fire, theamanner of injury ( su1c1da1

hom;‘mdal or accidental) and determine the nature
and type of firearm.



Doctor’s Duty :

in the living, all efforts must be directed to saving life but, if possible, the
treating doctor should make good notes of theoriginal appearances of the
injuries before any surgical cleaning or operative procedures are performed.

must ensure that accurate drawings and measurements of the site, size and
appearance of the wound are obtained and that distant and close-up
photographs are taken of each injury with an appropriate scale in view.

Any missiles, foreign bodies and any skin removed from the margin of a
firearm wound during treatment should be carefully preserved for the

police.




ALL firearm wounds, whether they are fatal or not , must
be reported to the police!!

The same general rules apply to the post-mortem recovery of exhibits.
-The skin around the wounds may be swabbed for powder residues.

-Swabs of the hands of the victim should be taken.

-Observation fordead toxicity - in cases of shotgun injury. q




COMPLICATIONS AND CAUSES OF DEATH

Chestinjuries: hemo-mediastinum, cardiac injuries and
hemopericardium with cardiac tamponed, major blood vessel
rupture , tension pneumothorax, sucking chest wound.

Abdominal injuries: liver, spleen, kidney, vessel injuries, bowel injuries,
etc.

Limb injuries: Bones, nerves, tendons and vessels are endangered, so
examine neurovascular bundle.

Head injuries: brain hemorrhage, brain edema, herniation, brainstem injuries.
Hypovolemia ,shock and Sepsis




LS Alse degana (po Lunc (85 58 5 Bac LIl o sSs primer J M

Projectile  mercury fulminate, potaseium chlorate, powdered glags

& . b

highly inflammable sLa  Oxygen doner 5,1l i,

Cage
JBLi ) gy sag
Gpowo!er 1 8,155 Jazy powdered glage </ primer JI ddalsg iy
VG — Cage rim _
JI Hlise cpanilLs ¢ 0 potaggium chlorate olas
Orimer / percugsion cap &ss mercury fulminate

JI ddss s dsa Ty o1 black and smokelegg cness 4ie o8 5 ag, L1 sa oI powder JI4#
primer

@l @Il e dla duaS allay ag, L @dss W bullet YU a1 2301 oo projectile J b

b oIl bullet JI el as L) Liane 3 Jungi Lo aad aSI5 5 3(Sas Lousane Jui T,
firing J1 3,58 sla 5 allall



TYPES OF FIREARMS: :

Grooved or rifled barrels vs Smooth or non-rifled barrels :

Rifle | —Spinning bullet

has a rough Inner Surface of barrel,
it has elevations and depressions
(longitudinal ridges) providing
stability for the bullet while it’s
moving , giving a precise and
accurate movement of bullet.

 Both of these types of weapon rely upon the
detonation of a solid propellant to produce
the gases that propel the projectile(s).

Non-Rifle | = Straight chote

barrel has a smooth inner surface ; therefore, the bullet is prone to
experience (resistance from the air , giving a more dispersed
movement of bullet.




SMOOTH BARRELS (SHOTGUN):

-The barrel, has a'smooth internal surface.

-Shotguns, commonly used as'sporting weapons.

fire groups of pellets or shot.

-These guns may have‘one or two barrels; the double
barrelled weapons are arranged either side by

side or over and under.

-A shotgun is designed for use up to about 30-50m and is

unlikely to kill a man at this extreme range.
-The'barrels can be shortened - sawn off - for criminal

activities.
-This shortening has little effect on the properties of the
gun.
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-The size of shotgun is usually given in relation to the ‘gauge’ or ‘bore’ ,
which relates to the diameter of the barrel.

The commonest size is the 12-bore or 12-gauge shotgun (which has a
barrel diameter of 18.2 mm).  barrel JI 2a: gauge number JI jis Lo JS 4l Uit Liyaofpe
shotqun will be more powerful J! sas diameter will be larger
The other shotgun has a'barrel that is 0.410 inches (10.2 mm) in
diameter and it is called, simply, a®410". 7
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THE CARTRIDGES FOR SHOTGUN:

Tampering with the contents of cartridges may markedly alter the spread and other

:characteristics of the shot and hence the resulting wound M T el e i
<K Alternating the contents of shotgun cartilage can change how the Lad gl blldns B & 50as

shot spreads affecting the pattern and geverity of the woundg 551 Bl 5 (g8l J_f—a“' el
* the cartridges are numbered according to the size of the shot they contain.
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% The shot in the cartridges falls into one of two In some areas homemade guns,
sometimes called ‘country guns’. These weapons may be used to fire collections

of debris and any wounds resulting from these weapons will obviously not comply
with the usual descriptions. == Easics Shor shen Anatomy W

Arthe amaller the number gize the larger the
shots .. emaller shote cauge multiple small
entery woundsg, larger shote cause fewer but
deeper wounds (more tiseue damage)




RIFLED WEAPONS :

These are weapons that fire one projectile at atime through a barrel
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Rifled weapons fall into three main groups -(revolvers, ‘automatic’
pistols and rifles.
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TYPICAL SHOTGUN BARREL

RIFLED BARREL




REVOLVERS AND PISTOLS

Both areshort-barrelled weapons and the

RIFLED WEAPONS :
Rifles arelong-barrelled
weapons whosemuzzle

difference between them is the method velocity and accuracy are
of presenting a bullet to the breech. 7 much greater than those of
ot BreBohdll Joagt o< 5 oslialialf agd (amiy 11 B0 L1 ias the revolver or pistol.
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THE AMMUNITION‘FOR RIFLED WEAPONS: :
5 9.

The bullet may beimade of lead or it may have alead core covered a

cupro-nickel, steel or other hard metal jacketHCovering the bulet with a mefal jacket

41 he chemical ingide the cartilage that burng to generate gag e nqee it sipnod Aalecs et ing

pushing the bulet forward i the barrel and improveg penetration
. Mogern propellants consist of nitro-cellulose or other synthetic

. FEYPRESPNE PRI
compounds prepared as'small coloured flakes, discs or balls—>
I
There may be a'soft tip or an air space in the tip of the bullet, which is
designed to distort and thus'decelerate the bullet on impact. Some
modern bullets have a §mall explosive charge in the tip for the same ¢

PHIDOSC 4-On impact the explogion fragmente e ph Ul e e
hereaging tissue damage but

decreaging the penetration
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the bullet increaging it's damage



THE AMMUNITION FOR RIFLED WEAPONS::

CARTRIDGE COMPONENTS

PI’Oj eCtﬂe T Bllllet Caar(tjridfge arfnmunition. or cartridges, are generally
made from four primary components:

Case — container which holds the contents SROIECTILE
Propellant (powder) :{chemical B CASE PROFELLANT —3

i PROPELLANT
component that propels the projectile E8 IGNITION @RIMER)
when ignited r~ S Py ke e
Primer (ignition) : is the component J g
that explodes when the trigger is pulled @

to ignite the propellant



THE AMMUNITION FOR RIFLED WEAPONS :

The speed with which the projectile leaves the end of the barrel (the
muzzle velocity) varies from a few hundred metres per second in a
shotgun to a thousand or more in a high-velocity military weapon.

The formation of wounds is related to the transfer of the energy of
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the bullet to the body tissue. i Ens T
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The energy of the projectile is calculated from the kinetic energy

(12MV2 ) of the bullet, sothigher muzzle velocities are considerably
more effective at delivering energy to the target than larger bullets.



Revolvers have alow muzzle velocity of (150 m/s)
In pistols the muzzle velocity may be (300-360 m/s).
For Rifles; The muzzle velocity varies greatly, from (450-1500 m/s).

VELOCITY

~VERSUS

BARREL

\ |( RUGERGP100




Wounds:

Though the construction and performance of weapons is of vital
interest to the forensic firearms examiner, the relevance to the
pathologist is concentrated in those aspects which affect the nature of
the wound:

whether the weapon is smooth-bore or rifled; if rifled, the

muzzle velocity of the weapon.

The nature of the projectile(s).

the nature of the propellant .

the degree of choke, if any.

the range of discharge.

the angle of discharge.



GUNSHOT WOUNDS:

»J 'UJ‘" s
When any weapon is fired, smoket flame and the gases of
combustion will leave the barrel, together with portions of
unburned, burning and burnt propellant.
revolver J1 ¢ Luabin, J1 Jud allas oI5l e dalial & (53] g8 s Lol B3l sy ol 301 5 alsdl sla LGl
Z These contaminants will usually follow the projectile, but in some guns
they may also precede them.

The distance they will travel from the end of the muzzle is extremely
variable, depending mainly on the type of weapon and the type of
propellant.

These contaminants also escape from small gaps around the breech and will
soil hands or clothing that are close to the breech at the time of discharge.



ACCIDENT, SUICIDE OR
MURDER ?
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Suicides must have wounds whose site and range are within the reach
of the deceased’s arm, unless some device has been used to reach the
trigger.

Theweapon must be present at the scene, though it may be at a
distance from the body.

Suicidal gunshot injuries are most commonly in the ‘sites of election’
which vary with the length of the weapon used.
Discharges into the temples are almost unique to handguns and are
usually on the‘side of the dominant hand, but this is not an absolute
rule.

The preferred anatomical locations where people
most commonly shoot themselves.




YOS,

People almost never shoot themselves in the eye or abdomen or in
Inaccessible sites such as the back.

women rarely commit suicide with guns and are rarely involved in
firearms accidents.

e Suicides typically involve quick, fatal shots to areas like the'head (temple,
mouth, under the chin) or the chest (heart region), where death occurs =




¢\WOUNDS FROM SMOOTH-BORE GUNS:

The shot describes along, shallow cone with its apex close to the

muzzle of the shotgun. ———" ()

the further along this cone the victim is situated, the'larger the
wound pattern will be
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TYPES OF WOUNDS FROM SMOOTH-BORE GUNS:

A)contact wound

AThe edges are emooth, well defined with minimal tisue digruption outcide the area of impact



Darker and more localized around the marging

The blackening or staining of the skin
or clothing due to the deposition of
soot




IF THE DISCHARGE WAS OVER AN AREA SUPPORTED BY BONE, THE
GASES CANNOT DISPERSE AS QUICKLY AS THEY WOULD IN SOFT
AREAS SUCH AS THE ABDOMEN, AND THE GREATER BALLOONING OF
THE SKIN RESULTS IN‘SPLITS OF THE SKIN, WHICH OFTEN HAVE A

RADIAL PATTERN.

4rBone acte ag a border 2o the gasee will be
trapped between the gkin and the bone, build

r Soft tissue Skull bone

T CONTACT ENTRANCE WOUND OF THE HEAD Up O{ 98999 WI“ increage 'H'\Q preggure Oauging
the gkin to buldge resulting in tearing






TYPES OF WOUNDS FROM SMOOTH-
BORE GUNS :
B) CLOSE DISCHARGE WOUND:




Close discharge of shotgun to the chest.
There is alarge hole, partly due to
disruption by gas, and no evidence of
pellet scatter is seen.




TYPES OF WOUNDS FROM SMOOTH-
BORE GUNS :

C) INTERMEDIATE RANGES :




Powder tattooing

-

Intermediate-Range Gunshot
Wound Punctate abrasions

present on the forehead are the " punctate SN "
: abrasions\-

result of impact with unburned or
partially burned gunpowder This
phenomenon is termed tattooing

Source: K.). Knoop, L.B. Stack, A.B. Storrow, R.J. Thurman:
The Atlas of Emergency Medicine, 4th Edition,




If a shot is fired from awery close
range or in contact with the skin,
some carbon monoxide
(produced in the combustion of
propellants) gets absorbed in the
skin and flesh. It gives a pink
coloration to the skin around the
wound which indicates firearm
injury and injury from a close
range.

blackening is caused by the
smoke deposits. The smoke
particles are'light. They do not
travel afar. Therefore, smoke
depositi.e. blackening is limited
to a short range.

The tattooing is also known as
peppering or stippling. It is the
deposit of unburnt or semi-
burnt powder particles under the
skin. Tattooing, normally,.cannot
be removed with a washoff.




TYPES OF WOUNDS FROM SMOOTH-
BORE GUNS :

At arange ofover 1 m, smoke damage and tattooing do not occur and
injuries caused at longer ranges will depend upon the spread of the

shot, which in turn is dependent upon the construction of the barrel.

With a normal shotgun, satellite pellet holes begin to be seen around

the main central wound at a range of about 2-3 m.
Once beyond 2 m, there will be 'no burning or smoke staining, rarely

will there be powder tattooing and the presence of the wads will be
variable.




beyond 6-10m, the central hole may shrink to nothing. There will
naturally be no wad injuries, no smoke flame or tattooing, It is
important to measure the spread of the shot so that if the weapon is
recovered, test firings using identical ammunition can be performed
to establish the range at which a particular spread of shot will occur.
At long ranges, such as 20-50 m, there is a uniform peppering of shot,

and this is‘rarely fatal.
The pellets, if they penetrate the skin, will lie just in the subcutaneous

tissues.
Death may occur, however, from an unlucky shot in the eye or from
natural disease precipitated by pain and shock.




Secondary damagelis caused by the

mass of pellets striking bone and
releasing fragments that then act as
secondary missiles, damaging adjacent
tissues and sometimes emerging to
form exit wounds.

These may sometimes cause confusion
to inexperienced observers, including
police officers, who may wrongly
suspect multiple shots or the use of
some other type of weapon.




|EXIT WOUND




eRUBBER GUNS

Definition: Firearms that shoot rubber-coated or solid rubber
projectiles to control crowds and riot without causing fatal injuries.

They should not be fired at ranges less than about 20m and should only
be fired at the lower part of the body.

Some deaths and many serious injuries including fractures of skull, ribs
and limbs and also eye damage and internal injuries, have occurred and
these are usually associated with improper use.
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WOUNDS FROM RIFLED WEAPONS

Bullets fired from rifled weapons
will commonly cause both anentry
and an exit wound.

However, exceptions to this rule are
numerous and many bullets are
retained within the body because
they did not possess enough energy
to complete the passage.
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ENTRANCE WOUNDS

-Contact wounds from arifled weapon are generally circular,
unless over abony area such as the head, where splitting caused by
the propellant gas is common.

-There may be amuzzle mark if the gun is pressed hard against the
skin.

-There may be slight escape of smoke with some local burning of
skin and hair if the gun is not pressed tightly. unless clothing is
interposed.

Contact Gunshot Wound with Muzzle

-Bruising around the entry wound is not uncommon. @& 2 bl cac ek sunshoL wound o tite
A 7 right temple with stellate tears, seared

skin, soot deposition, and muzzle imprint.



ENTRANCE WOUNDS

The size of the hole is rarely equal to the diameter of the missile ®  The shapeof the entry wound gives a

and therefore the caliber of the weapon cannot instantly be guide to the angle that the gun made
determined by inspection of the wound — despite the apparent with that area of skin:

ease with which television drama doctors and detectives can * circular hole indicates that the
instantly spot 'a thirty-two' or a'thirty-eight*. discharge was atright anglesjfo the
, skin = Derpendicular ($2s~\ls)

B * oval hole, perhaps with visible

ey B, DSl S - - TS g . . .
% ~ H undercutting indicates a more

R EEEFE RN VI acute angle.

Examination of the entry wound will show that the skin isinverted;
the defect is commonly slightly smaller than the diameter of the
missile due to the €lasticity of the skin.

Very commonly, there is anl‘abrasion collar’ or ‘abrasion rim’jaround
the hole, which is caused by the friction, heating and dirt effect of the
missile when it indents the skin during penetration




ENTRANCE WOUNDS

At close range, up to about 20 cm, there will

be some smoke soiling and powder burns, and
skin and hair may be burnt, although this is
variable. (The soot rarely carries more than 15
cm from the gun , whereas powder grains will
travel 30-45 cm)

Over 1 m or so, no smoke soiling, burning or

powder tattooing. .
|

te

At longer ranges (which may be up to several Km with a

high- powered rifle), the entrance hole will have the
same features of around or oval defect with an abrasion
collar.

At extreme ranges, the gyroscopic stability of the bullet

may be lost,

and this‘instability may well result inarger, more
irregular wounds.



«f-star-chaped wound whoch oceurs when the bullet or projectile exite
the body at high velocity, tearing through the tigeue in such a way

EXIT WO UNDS that the gkin or underlying tiseue ig stretched and disrupted, creating

multiple radial tearg that radiate from the center of the wound.
B A stellate exit wound

Exit wounds may take on a variety

The internal effects of bullets depend upon their
kinetic energy

Low-velocity, low-energy missiles, such as shotgun

pellets, cause simple mechanical disruption of the of appearances. Stellate exit wounds
tissues by pushing them aside. should not be confused with contact

High-velocity bullets cause far more damage to wounds. The lack of soot and seared

the tissues as they transfer large amounts of ~ |ls, sk1.n tells the physician that this is an
energy, which results in the formation of a =0 exit wound

temporary cavity in the tissues.

This cavity 1s many tens or hundreds of times larger
than the calibre of the bullet itself. This cavitation
is especially pronounced in dense organs (liver and

brain), but occurs in all tissues if the energy

transfer is large enough.



INLET WOUNDS

More loss of substance

Inverted, abraded, regular
edges

Powder marks v

Small “elastic recoil”
Soiling ring “lubricant grease” v/

Color of tissues around is pink
(COHb in near firing)

COHb up to 60%
Internal beveling

slight bleeding
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Explosions

0010jpg

preview (12 images)

It is the rapid liberation of heat that causes the gaseous products of most
explosive reactions to €xpand and generate high pressures.

In military bomb, the release of energy may be so high that death and
disruption from blast effects may occur over a wide area.

According to the inverse square law, the energy developed by an explosion
decreases rapidly asthe distance from the epicentre increases.

A minimum pressure of about 700 kilopascals 1s needed for tissue damage in
humans.

The pure blast effects can cause either physical fragmentation or disruption of
the victim solely from the effects of the wave of high pressure and hot gases
striking the body.



EFFECT OF BOMBS

burns : directly from the near effects of

the explosion and secondarily from fires
started by the bomb

Missile injuries from parts of the bomb casing or

shrapnel or from adjacent objects

Peppering by small fragments of debris and dust
propelled by the explosion

All types of injury due to collapse of
structures caused by the explosion.




Doctor’s Duty

Examination essential, with careful documentation of the sites and sizes of the

abrasions, bruises, and any other injuries.

If anear or massive explosion disrupts one or more bodies, identification of the
fragments is essential, not least to determine how many victims were killed. And
to identify and recover the material that might have formed part of the bomb.
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