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Theme “Forensic examination of gun-shot injuries. Forensic explanation of the mechanism of the injury and death caused by the gun-shot weapons.”-2 h.
Motivational characteristics

Fire-arm damages essentially differ from other mechanical damages, because of the special mechanism of weapon’s action. Forensic-medical expert faces with deciding of original questions in the case of use of fire-arms. Knowledge of the specialties of the fire-arm damages is necessary not only for the decision of expert questions, but also in medical practice for correct clinical diagnosis of such wounds, choice of the treatment and effective granting of medical service in conditions of peace and war.  
Educational aims

1. Know the kinds and structure of fire-arms, mechanism of shot and its accompanied factors
2. Know the methods of forensic-medical examination of fire-arm injuries
3. Know the morphological properties of fire-arm damages and their dependence on the distance of the shot
4. Be able to detect features of the review of a corpse on a place of event
5. Be able to determine the death, resulted by fire-arm injury
6. Be able to extract the objects for forensic –criminalistic examination 

Materials for the student’s independent work (interdisciplinary integration)

	#
	Discipline
	Student should know
	Student should be able to do

	1.
	Surgery
	Principles of processing of fire-arm injuries
	Determine and characterize the wound


	2.
	Pathological anatomy
	Tissues, which are extracted for criminalistic examination 
	Investigate the wound channel 


Content of the theme (text of theses), graphologic structure of the class

Firearms

Elementary ballistics
Firearms may be considered, in the simplest form, to be of two main types, i.e.:

1 Guns firing single missiles—rifles and pistols.

2 Guns firing a mass of small missiles, or shot—shot-guns.

Rifles and pistols

These are also known as rifled weapons, after the rifling or spiral grooving of the inside of the barrel, designed to impart a spin to the missile or bullet, and so to ensure a steady flight by the gyroscopic effect produced.

Weapons with a long barrel, 2-3 ft long, are known as rifles. These are designed to fire the missile at a very high speed, or muzzle velocity, about 1,000-4,000 ft/sec, and are accurate at a considerable range.

Short-barrelled weapons, 1-12 in long, are known as pistols, have a low muzzle velocity, 600-1,000 ft/sec, and are only accurate at relatively short range. Pistols are of two types, revolvers and automatics.

Revolvers are so called because the ammunition is put in chambers in a metal cylinder which revolves before each shot to bring the next live round opposite the barrel, ready to be fired. After the bullet has been discharged the cartridge case, the brass case which contained the explosive, remains in the cylinder, and must be removed by hand.

An automatic (or self-loading pistol) has the ammunition stored in a magazine, usually in the butt or handle of the gun, from where each round is fed into the barrel by a spring when the previous round has been fired. The empty cartridge case from the round that has been fired is automatically ejected from the pistol, landing on the ground several feet away.
The size or calibre of all these weapons is expressed as the internal diameter of the barrel, e.g. "303 inches for a rifle and '45 inches for a large pistol.

The missiles for these weapons consist of a solid metal bullet, often with a lead centre which may have a harder metal jacket. The bullet is fitted into the neck of a metal (often brass) container, the cartridge case, which contains the explosive to, fire the bullet from the gun, and also a detonator, in a small copper or brass disc in the base of the cartridge case, which on being struck by the hammer released by the trigger of the gun, detonates the main part of the explosive.

Most of these guns have a safety catch, a device which can lock the firing mechanism and prevent the gun being discharged accidentally.

Shot-guns

These are made for shooting game; the inside of the barrel is smooth, and the gun is designed to fire a composite missile consisting of a mass of tiny lead pellets or 'shot'.

The cartridges are loaded into the weapon by hand, and the empty cases are retained in the gun after they have been fired. The guns may have one or two barrels, side by side, or over and under, and one or two triggers, one for each barrel. There are rarely any safety-catches on hammered guns, but often on hammerless weapons.

The size or caliber may either be expressed as the inside diameter of the barrel, e.g. 410 shot-gun, or by an archaic measurement, the bore, e.g. 12-bore shot-gun. This refers to the number of balls of lead, exactly fitting the barrel, which could be made from a pound of lead.
The cartridge consists of a cardboard cylinder, with a brass base, in the centre of which is a detonator. The cartridge contains a mass of tiny lead shot (approx. 300), each about 1/8 inch diameter, held in place by cardboard discs. At the bottom of the cylinder is the explosive powder, and between it and the shot is a thick cardboard disc, or wad, which functions as a piston, driving the shot before it down the gun barrel.

The shot leave the gun barrel as a solid mass, but gradually fan out during their passage through the air, so that the effect of the shot at close range is of one solid missile, at a few yards it is of a solid missile surrounded by several separate shot, and at greater distances, it is of many separate individual shot. The cardboard discs and the wad leave the gun with the shot, and travel for several feet before falling to the ground. Therefore in injuries caused at close range they may be found in the wound with the mass of shot.
Air-guns

These are common as adolescents' weapons, and may be of rifle or pistol type. The propellant is compressed air and the missile is a metal pellet or dart. Such weapons can be dangerous or even lethal at short ranges. Some weapons use cartridges of liquid CO2 as the propellant, and in external appearance resemble very closely the normal revolver or automatic pistol.
Humane killers

These are specially designed for veterinary purposes for killing cattle. They may use ammunition just like normal pistols, or may be of the captive bolt type in which a metal spike is shot out of the muzzle by a blank cartridge for a few inches before being arrested.
Firearm wounds

Bullet wounds

These are produced by a single missile travelling at high velocity. As the bullet enters the body it generally produces a round hole with clean-cut skin edges, slightly smaller than the bullet. While the missile is travelling through the body shock waves are caused, which spread laterally into the tissues, producing a large cavity in the track of the missile several times wider than the diameter of the bullet. This cavity only persists for a fraction of a second and the track of the missile within the body will be represented by a broad band of damaged tissue. The bullet will be slowed by its passage through the tissues so that if it leaves the body its exit wound will usually be an irregular split in the skin with everted edges, rather than a clean-cut hole.

The entrance wound may have special features, dependent on the distance between the muzzle and the body when the gun is fired, e.g.:

1. Muzzle pressed against skin (contact injury). The gases produced by the explosion of the cartridge will enter through the skin with the missile and if they meet underlying bone, e.g. the skull, may be reflected, everting and splitting the skin at the margins of the entrance wound to produce a cruciform-shaped tear. The tissue at the margin of the wound may contain soot and powder, and carbon monoxide derived from the gases. The recoil of the gun barrel may produce a circular bruise on the skin beside the entrance wound.

2. Close range, i.e. 1 in-2 ft. The products of explosion, i.e. the flame, soot and particles of unburnt powder, escaping from the muzzle with the missile will mark the skin around the entrance wound with a ring of blackening by soot and tattooing by fragments of unburnt powder driven into the skin. Hair may be singed.

3. Longer range, i.e. more than 2 ft. The gun is now too far from the skin for the products of explosion to produce any marks. Therefore, the characteristics of the entrance wound are entirely due to the bullet. As the latter penetrates the skin it inverts and abrades the margins. Therefore subsequently the wound will appear as a round hole with a band of abrasion around the margin of the hole, about 1/16 in broad, and outside the abrasion a rim of soiling of the skin by grease, derived from the surface of the bullet, since bullets are packed in grease as a preservative.

Thus the range of discharge of a rifled weapon can usually be determined when it is fired close to the body, but not at any range beyond about 2 ft.

The characteristic features of the entrance wound will usually enable it to be distinguished from the exit wound, which presents as an irregular split of the skin, with everted margins, and with no soiling of the adjacent tissues by the products of explosion. Such a distinction may be important in indicating the circumstances of the shooting; thus a contact entrance wound at the front of the head, with an exit wound at the back is consistent with suicide. A close-range entrance wound at the back of the head, with an exit wound in the forehead, on the other hand, suggests the possibility of homicide.
Shot-gun wounds

Unlike bullet wounds, it is rare for there to be an exit wound, as the shot tend to scatter within the body. The track of the missile or mass of shot within the body is broader and more ragged than is the case with a bullet. The nature of the entrance wound varies with the range:

1. Contact injury. If the muzzle is applied to the forehead, or the roof of the mouth, the greater part of the head, including the actual entrance wound, may be destroyed.

On the trunk the wound will present as a rounded hole, with a very narrow rim of blackening by soot at the skin edges. Soot, powder and carbon monoxide will contaminate the tissues at the margins of the wound, beneath the skin.

Recoil of the gun barrel may graze or bruise the skin beside the entrance wound.
2. At close range, up to 1 yard, there may still be gross destruction of the head.

Elsewhere, the shot will enter the body as a solid mass, producing a round or oval hole about 1-in diameter, with slightly ragged margins and with considerable blacking of the surrounding skin by soot and singeing of hair by flame unless the wound is produced through clothing. At this range the cards and wad from the cartridge will be blown into the wound along with the shot.
3. At intermediate ranges—about 1-4 yards—the bulk of the shot will still be travelling as a composite mass, but some individual shot pellets around the periphery will have begun to diverge. Thus the wound will appear as a central hole, with several tiny separate holes each up to 1/8-in diameter, in the skin around the margin. There will be no naked eye evidence of soiling by soot or powder at this range, although traces may be found on swabs taken from the area of the wound. Cards and wad may be found in the wound.
4. At long range—over 4 yards. As the range increases the shot will become increasingly separated and the wound at more than 10 yards range approximately, will consist of a mass of separate tiny holes due to individual shot. Such a wound is, of course, only fatal when a shot has, for instance, punctured a main blood vessel, e.g. in the neck.

A rough indication of the range of discharge can be obtained by measuring the diameter of the wound, from the outermost of the individual pellet wounds, in inches, and subtracting one, when the result will indicate the range in yards, e.g. wound 6-in diameter, range 5 yards. This should only be used for a very rough estimate, since individual weapons vary considerably, and for greater accuracy test firings with the weapon must be made (see below).
Humane killer wounds

These may look very similar to pistol wounds, but will have a distinct circular pattern on the skin around the periphery of the hole in the entrance wound, due to the way in which the muzzle of the gun is shaped to prevent it slipping on an animal's head.
Air-gun wounds

The pellet produces a tiny hole like the individual shot from a shot-gun. However close the range, there will be of course no soiling by soot or powder. The wounds are usually not fatal, but may be so in a child, or if the pellet injures a large blood vessel. Although rarely fatal they are liable to produce severe injuries, e.g. the loss of an eye.
The interpretation of firearm injury
From external examination

The primary object, of course, is to distinguish between homicide, suicide and accident. For this, note must be taken of:

1. The probable type of weapon which caused the injury.

2. The site of the wound.

3. The range of discharge.

Thus, in the case of suicide, the wound must be capable of self-infliction, from its site (classically in the temple, forehead or mouth or over the heart) and the range of discharge (which must be at a range at which the deceased could reach the trigger unless some gadget has been devised to fire the gun from a distance).

In the case of homicide, the wounds may also be in such situations, but often they are in odd sites such as the neck or the back of the body, and at longer range. They may be multiple.

An accidental shooting may of course be by the deceased or by another, and has no features distinctive of accident. Such a case must be determined by exclusion of homicide and suicide, and by the attendant circumstances.
From autopsy

The object of the examination in addition to inspection of the surface wounds is to ascertain the direction of the missile track within the body, and the precise cause of death, and to recover the missile if this is in the body. The latter must be recovered undamaged.

A bullet may have scratches on its surface which have been produced by the barrel of the gun, and which are characteristic of that gun, so that comparison of the bullet recovered from the body with bullets fired from various weapons will enable the forensic scientist to identify the gun which was used. Similarly a cartridge case bears marks produced by the firing mechanism from which it is possible to identify the gun from which it was fired.

Therefore it is very important that all such objects, especially the missile during its removal from the body, should be treated very carefully, to avoid altering or erasing the surface markings, e.g. the ends of forceps should be wrapped in gauze before the missile is gripped.

In the case of shot-gun wounds, the cards or wads, and as much shot as possible must be collected, to determine the type of cartridge used.

If the missile cannot be easily found, then much time is saved by having the body X-rayed, since a bullet can change direction on hitting bone and end up in some very remote part of the body.
By ancillary investigations

These do not come within the province of the average doctor, but it is as well that he should know of their existence, lest he destroy the evidence vital to someone else.
Clothing. This may obviously modify the appearance of an entrance wound by trapping the soot and other products of explosion from a close-range discharge before they can reach the skin. Forensic science examination will detect them.
Discharge traces on skin. When a gun is fired some chemical traces from the discharge may be blown onto the hand holding it, and lead and nitrates may be detected by tests on swabs taken from the skin of the hand. This obviously may be useful in confirming a probable case of suicide. Therefore, the deceased's body must not be washed before these tests have been made.
Suspected weapon. Any gun found at the scene of death which could have produced the injuries will have to be examined for finger-prints and evidence of recent discharge. Furthermore the condition of the gun, e.g. well or badly maintained, and whether it is liable to accidental discharge from faulty mechanism, may be of value in determining the circumstances of the death.
Range of discharge. In cases of shot-gun injuries particularly, the range of discharge can be determined fairly accurately if the weapon is available, by firing at cardboard targets at different distances and comparing the shot patterns with the wound on the body. This allows for individual variation of weapon and ammunition, which is not possible from examination of the wound alone.

Tests for self control

1. What is the consequence of the flight from the canal of the barrel of separate components of shot?

1. Bullet, powder gases with soot and grains

2. Bullet, flame, powder gases with soot and grains

3. Air of the pre-bullet space of the barrel canal, part of powder gases with soot and grains

4. Air of the pre-bullet space of the barrel canal, flame, bullet, powder gases with soot and grains

5. Air of the pre-bullet space of the barrel canal, bullet, flame, powder gases with soot and grains

2. How do the additional factor of shoot locate?

1. Gases-flame-soot-powder grains

2. Gases-soot-flame-powder grains

3. Flame-gases-soot-powder grains

4. Flame-soot-gases-powder grains

5. Soot-gases-flame-powder grains

3. How do the parts of the charge are located in the patron of the propellant firearm, beginning from the capsule?

1. Wad-powder-pellets-wad

2. Powder-wad-pellets-wad

3. Pellets-wad-powder-wad

4. Powder-pellets-wad

5. Pellets-powder-wad

4. On which distance of the shot pellets begin to spread?

1. Nearly 1m

2. 1 – 2 m

3. 2 – 5 m

4. 5 – 8 m

5. More than 8 m

5. On which distance of the shot pellets completely spread?

1. Nearly 1m

2. 1 – 2 m

3. 2 – 5 m

4. 5 – 10m

5. More than 10 m

6. What is the shot from the long distance?

1. Shot from the distance more than 3 – 4 m

2. Shot over the effect of additional factors

3. Shot from the distance more than 100 m

4. Shot through the barrier

5. Shot in the target (person), who moves

7. “Minus tissue” is the sign of ……..

1. Shot from the small distance

2. Destroying effect of the bullet

3. Shot from the gun with oiled canal of the barrel

4. Exit wound

5. Entrance wound

8. The main cause of the defect of the tissue in the region of entrance gun-shot wound is:

1. Turning moves of the bullet in the flight

2. Inconsiderable mass of the gunshot ammo

3. Considerable mass of the gunshot ammo

4. Considerable kinetic energy of the bullet

5. Deformation of the bullet when penetration into the human body

9. Why exit gunshot wound on the human body is fissure-like?

1. Angle of the bullet’s flight from the body

2. Wedge-shaped bullet’s effect

3. Huge vital force of the bullet

4. Blowing bullet’s effect

5. Influence of the “Secondary ammo” (fractures of the bone)

10. Who the first described minus-tissue (defect of the tissue) as a sign of entrance wound?

1. Pirogov M.I.

2. Bocarius M.S.

3. Rayskiy M.I.

4. Popov M.V.

5. Minakov P.A.

11. What composes the additional factors of shot?

1. Ring of abrasion and ring of dirt

2. Muzzle-stamp

3. Ruptures of the edges of entrance wound during the contact shot

4. Sound of the shot

5. Soot, gun powder

12. What is a shot from the short distance?

1. Shot from the distance 30 – 40 m

2. Shot from the distance 3 – 4 m

3. Shot in the area of the effect of additional factors

4. Shot from the minimal distance

5. Contact shot

13. On which maximal distance grains of powder deposit during the shot from the hunting weapon?

1. 1 – 3 cm

2. 30 – 40 cm

3. 100 – 150 cm

4. 200 – 300 cm

5. 400 – 500 cm

14. Why does the soot deposit in the target as a figure during the shot from automatic pistols ?

1. Presence and form of the grooves in the canal of the barrel

2. Presence of muzzle-stopping or compensatory mechanism

3. Relief of the target

4. Form the cloud of gases and powder soot from the barrel

5. Angle of the shot 

15. Which reaction helps to detect the powder grains in the target?

1. Florance’s

2. With diphenylamine

3. Berberno’s

4. Marki’s (Markize’s)

5. Ashheim-Zondec

16. What is the “contact shot”?

1. Shot, during which the firearm missile influences the object

2. Shot, during which flame and soot influence the object

3. Shot, during which powder gases influence on the object

4. Shot, during which the remains of the powder grains influence on the object

5. Shot, during which the barrel or compensator contacts with the body surface or clothes

17. How do the powder gases influence on the human body during the contact shot?

1. Mechanically and thermally

2. Mechanically and chemically

3. Thermally, mechanically and chemically

4. Chemically and thermally

5. Mechanically

18. In what conditions it is possible to find additional factors of shot in the wound canal?

1. Lateral contact shot

2. During the shot from the small distance

3. In the complete geometric contact shot

4. In the incomplete geometric contact shot

5. During each of the mentioned above distances of the shot

19. What is muzzle-stamp?

1. Synonym of ring of abrasion

2. Factory print on the weapon

3. Print of weapon’s muzzle

4. Name of the factory, which produced the weapon

5. Caliber of the weapon

20. What is used to detect the direction of bullet’s move in the human body?

1. Transmitting of the tissue’s particle by the bullet

2. Width of the wound canal

3. Intensity of the hemorrhage in the various regions of wound canal

4. Localization of the wound canal

5. Experimental shots

21. Which of the main questions is decided during the study of the wound canal?

1. Distance of the shot

2. Caliber of the weapon

3. Direction of the shot

4. Direction of the wound canal

5. About position of the shooting person and victim

22. What is the criterion for detection of the direction of wound canal in the human body?

1. Direction of the shot

2. Self-location of entrance and exit wounds during the straight wound canal

3. Location of the wound canal in imaginable space of the human body

4. Place of bullet’s location

5. Self-location of entrance and exit wound during the presence of irregular wound canal?

23. Is the oil of the barrel canal of the weapon significant in expert’s practice?

1. It is not

2. Important for the determination of entrance wound

3. Important for the determination of consequence of the forming of entrance wounds

4. Important for the determination of distance of the shot and consequence of forming of the entrance wounds

5. Important for the determination of distance of the shot

24. What is Vinogradov’s phenomenon?

1. Forming of carboxihemoglobin in the region of entrance wound during the contact shot

2. Deposition of the soot in the wound canal in the human body

3. Deposition of the soot during the long-distance shot on the parallel targets

4. Deposition of the soot on the hand of suicide-man

5. Deposition of the soot on the underlying layers of the clothes during the contact shot

25. What is criterion for the determination of consequential forming of entrance wounds on the flat bones?

1. Self-location of radial bone fissures in both foramen

2. Presence of radial fissures near one of the entrance wounds

3. Deposition of the metal on the bones

4. Seize of the entrance wounds

5. Presence of the bone defects as a cut cone according to the one of the wounds

26. Which form does the wound canal have during the injury of the bones by the bullet?

1. Cylindrical

2. As a cut cone, wide base of which is turned in the side of the bullet flight

3. As a cut cone, narrow base of which is turned in the side of the bullet flight

4. Form of the wound canal depends from the caliber of the weapon

5. Form of the wound canal depends from the distance of the shot

27. Bullet passed through the flat lamina of the skull; round foramen remained after it. What is the diameter of this foramen?

1. On the external lamina corresponds to the bullet’s diameter, on the internal – larger 

2. On the external lamina is larger than the bullet’s diameter, on the internal – is equal with it

3. On the external and internal laminae is smaller than the bullet’s diameter

4. On the external and internal laminae is equal the bullet’s diameter

5. On the external and internal laminae is larger than the bullet’s diameter

28. What for is contact-diffusive method of examination of gun-shot injuries used?

1. For detection of the origin and location of the metals in the region of entrance wound

2. For detection of the direction of wound canal

3. For detection of carboxyhemoglobin in the walls of wound canal

4. For diagnosis of exit gunshot wound

5. For cleaning of the entrance wound from the additional pollutants
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