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Theme: “Forensic examination of mechanic asphyxia. Forensic explanation of the mechanism of the injury and death caused by the mechanic asphyxia.” 2h

2.Importance of the theme: is very often observed at the experimental practice. It takes a second place among all the kind of the violent death.

3.Aims of the guide:

3.1.General aims:

3.2.Educational aims:

3.3. Specific aims:

To know: 

1. What is mechanical asphyxia?

2. Existence kind of mechanical asphyxia (Suffocation, smothering, choking, hanging, strangulation, drowning)

3. Forensic medical ways for the diagnostic 

3.4. To be able to:

1. Fill in medical document

2. Determinate a period of submersion

4. Materials of independent preparation:

5.Contents of the theme, scheme of logical structure.
Asphyxia
Definitions
Many students tend to use the words asphyxia and anoxia without being clear as to their meaning.
Anoxia means a lack of oxygen. Four different causes for this deficiency have been described (Camps and Purchase), i.e. Anoxic anoxia—oxygen cannot reach the blood, because there is a lack of oxygen in the lungs. Anaemic anoxia—blood cannot absorb oxygen, e.g. carbon monoxide poisoning. Stagnant anoxia—blood cannot carry oxygen to tissues, e.g. heart failure or embolism. Histotoxic anoxia— the tissues-cannot take up oxygen, e.g. cyanide poisoning.
The last three conditions are likely to be due to natural disease or to various poisons. The first, anoxic anoxia, due to lack of oxygen in the inspired air, or mechanical obstruction to respiration, is usually known as asphyxia, or mechanical asphyxia. This is the subject of this chapter and is dealt with under various headings:
Suffocation
Choking
Crush asphyxia
Hanging
Strangulation
It must be remembered that in these various forms of mechanical asphyxia simple lack of oxygen is not the only, nor necessarily the most important factor. CO2 accumulation may be equally disastrous, as may various cardio-vascular disturbances. Together these produce the characteristic signs of asphyxia, i.e. congestion and engorgement, both externally and internally, especially of the face, with cyanosis and multiple petechial hemorrhages, most notice able on the eyelids and skin of the face, due to rupture of capillaries from oxygen lack and raised blood pressure. The time taken for these various signs to occur depends on the circumstances, from a few seconds to several minutes.
These changes may sometimes be absent in circumstances otherwise suggestive of asphyxia, due to the occurrence of abrupt cardiac arrest (cardiac inhibition).
Cardiac inhibition
This may be a factor causing or contributing to death in any of the different kinds of mechanical asphyxia, but notably strangulation. A stimulus, such as compression, to any  sensitive area, e.g. the larynx, a bronchus, or the vagus nerve itself in the neck, triggers off nerve impulses via the parasympathetic vagus nerve to the heart, which exceed the normal function of slowing the heart rate, and cause abrupt cardiac arrest. When the stimulus is associated with obstruction of the air passages, death occurs suddenly before there has been time for the normal processes of asphyxia, and their diagnostic signs, to develop.
Cardiac inhibition may occur in conditions other than mechanical asphyxia, e.g. in abortion, from blows to the abdomen, drowning, etc., in fact in any circumstances where violent stimulation of the parasympathetic nervous system can be caused.
Autopsy may reveal signs of the initiating cause, e.g. strangulation, but obviously cannot demonstrate the actual mechanism, which is a physiological process, by anatomical means. Diagnosis will depend on exclusion of other causes of death, and a consideration of the circumstances.
Suffocation
Death will occur if there is insufficient oxygen in the local atmosphere. Such circumstances are usually the imprisonment of the victim in a small unventilated space, e.g. in a coal mine after a roof fall, in a large safe or refrigerator, etc.
In the course of time oxygen is used up, and replaced by CCh, and death probably occurs from the combined effects of anoxia and CO2 narcosis and possibly heat and injuries. Under these circumstances death usually occurs only after several hours and the signs of asphyxia, i.e. cyanosis, petechial haemorrhages, etc., are especially well developed. The time actually taken to die will depend, of course, on the size of the space and the amount of available oxygen, and the needs of the victim, i.e. if he is working or is at rest.
Smothering
In this form of asphyxia the mouth and nose are obstructed. Thus a person may become smothered by heavy bedclothes, and infants may be smothered by a hand applied to the nose and mouth, by turning face down into a soft pillow, or by being overlayed by an adult's body. Putting a plastic bag overt the head may cause smothering, either accidentally, in children, or deliberately as a means of suicide, in adults. Murder may be accomplished by smothering, as by covering the face with a soft pillow, as in the story of the Princes in the Tower. It is a criminal offence for an adult, over 16, to have a child under 3 in bed with him, while he is under the influence of alcohol, because of the danger of smothering, notably overlaying.
The signs of asphyxia are usually fully developed, though death is likely to be more rapid than in suffocation; choking (see below) due to inhalation of vomit caused by anoxia may accelerate the death. On occasions when the air passages are suddenly and completely obstructed as in smothering by a plastic bag, death may in fact be due to cardiac inhibition, with no signs of asphyxia.
Homicidal smothering is always difficult to diagnose, since there will probably be no signs other than those of asphyxia. The use of an object such as a soft pillow will leave no marks or injuries to indicate the method.
Choking
Choking is caused by blockage of the air passages by foreign material. This may come from inside or outside the body.
Thus, the air passages may be blocked by inhaled vomit, by disease such as carcinoma, from falling back of the tongue during unconsciousness, or by bloodor broken dentures, following facial injuries. The material may be partially masticated food, as in children or mentally defective persons, sand, flour, etc., in industrial accidents, or cotton wool, cloth, etc., in intentional choking as a means of suicide, infanticide or homicide, or as part of a gag.
Again, signs of asphyxia are likely to be well developed unless cardiac inhibition supervenes. The diagnosis is likely to be apparent from the history, i.e. a sudden attack of coughing and gasping with cyanosis, followed by death, and confirmed by the demonstration, at autopsy, of foreign material in the air passages. Occasionally, however, death may supervene rapidly with no signs of choking, especially when death is due to cardiac inhibition from inhaling food and such cases may be suggestive of a heart attack. They have been called 'Cafe Coronaries'.
Crush asphyxia
Crush asphyxia is due to compression of the body or chest by some heavy weight, such as a vehicle, or soil from the sides of a trench which has collapsed. The chest is compressed and the diaphragm fixed, by compression of the abdominal wall, so that respiratory movement is impossible, and compression of the legs and abdomen forces blood into the head.
These factors produce a characteristic appearance of the victim, comprising deep engorgement and cyanosis with many large haemorrhages in the skin of the upper part of the body from the mid-chest including the shoulders and the head, and with swelling and oedema of the eyeballs, and haemorrhages into the conjunctivae. 
Hanging

Hanging is due to compression of the neck, usually by a ligature, in such a manner that the tension is determined by the weight of the whole, or part, of the victim's body.
Hanging from a high point of suspension
In this case the victim is either fully suspended, with the feet clear of the ground, or is suspended in the standing posture, the knees slightly flexed.
Suspension is by a ligature, usually a rope, with a noose which encircles the neck. The noose may either be fixed, when the rope is knotted, or a running noose, as when the end of the rope is passed through a loop.
The compression of the neck will produce complete closure of the blood vessels, notably the carotid arteries, and also the air passages, with resultant cerebral anoxia, unconsciousness occurring within seconds and death within a few minutes. Signs of asphyxia are usually absent, and the face is pale and placid.
The pressure of the ligature will produce a groove or furrow in the skin of the upper part of the neck. If the ligature has a rough surface the floor of the groove will be abraded. An imprint of the surface of the ligature may be seen.
The course of the groove will depend on whether a fixed or running noose has been used. In the case of a fixed noose the side of the noose nearest to the suspending rope will be pulled upwards, assuming the shape of an inverted V. The groove in the skin will therefore have a corresponding course often with a zone of unmarked skin at the apex of the V, caused by the head falling away from the rope. 
When a running noose has been used, the weight of the body will cause the noose to tighten in a mainly horizontal position. The groove will therefore also be mainly horizontal, but there may be an additional vertical mark caused by the suspending ligature.
The internal damage to neck structures is often slight compared to the depth of the skin groove. Muscles, e.g. the sternomastoids, may be ruptured, and the hyoid bone and thyroid cartilage may be broken, but bleeding at the site of these injuries is slight or absent. If the body dropped several feet before the rope tightened the cervical spine may be dislocated at the atlanto-axial joints.
The circumstances of such suspension are usually those of suicide, and this may be confirmed by the presence of suicide notes, and of a platform, such as a chair, table, etc., used to effect the suspension. The absence of such a platform and the presence of any injuries on the body apart from the mark of the ligature should be regarded with suspicion. They may indicate that the person was killed by some other means, and the body then suspended to conceal the crime.
Hanging from a low point of suspension
A comparatively slight force, about 10 Ib, is sufficient to occlude the blood vessels of the neck. Therefore a person can die from hanging even though the greater part of the body weight is supported by the ground, e.g. by suspension of the body in a crouching position from a door handle or bed-head.
The appearance of the body usually differs from that seen in hanging from a high point of suspension. The groove produced by the ligature is less well-marked, and may be lower on the neck and more nearly horizontal. The initial effect of the ligature is to occlude the veins, so that the face is swollen, purple in color, with many petechial haemorrhages, i.e. the appearances are those of slow asphyxia.
Such a method may be used when full suspension is impracticable, e.g. in prison. However, it may also be used by persons curious to experience some of the effects of hanging, or may be a feature of sexual perversion, the victim being unaware that even partial occlusion of the blood vessels may cause rapid loss of consciousness. In the case of sexual perversion the deceased, always a male, may be naked or wearing female clothing and pornographic literature may be found at the scene. There may also be some soft padding, such as a handkerchief, between the ligature-and the neck.
Hanging with incomplete encirclement of the neck
Hanging may occur when pressure is only applied to the front of the neck, e.g. by the arm of a chair, edge of a settee, rung of a ladder, etc. The circumstances of such hanging are almost always accidental. Marks on the neck may be indistinct or absent.
Strangulation
This is due to constriction of the neck by a force applied other than by the weight of the body, usually by a ligature tightened by the hands, or by the hands themselves.
Strangulation by a ligature

The ligature. This may be any strip of pliable material, but since it will need to be something which is readily to hand, is usually either a tie or a stocking. The ligature may be put round the neck and the ends crossed and pulled tight, or it may be applied and knotted. The knot is usually at the front or side and may be of any kind, but the ligature should be photographed in situ, and then removed by cutting, without untying the knot since if it is an unusual type it may provide the police with valuable evidence. The ligature may be removed by the assailant, and strangulation must then be deduced from the marks on the neck, and distinguished from hanging.
The ligature mark. This consists of a horizontal groove around the neck, at about the level of the thyroid cartilage. It is usually much less well-marked than a hanging mark, and if a soft ligature has been used it may be almost invisible. If the ligature has been crossed and pulled tight the mark is likely to be more prominent at the site of crossover, where the two ends of the mark may be at different levels. If knotted, the ligature mark will be continuous, but broader at the site of the knot. The groove may bear the imprint of the surface of the ligature, and also on the neck there may be scratches or bruises caused by the hands of the assailant, or the hands of the victim when endeavoring to relieve the pressure.
It is necessary to avoid mistaking marks caused by tight clothing for ligature marks, and also the pallid marks found in skin folds in the fat necks of babies.
Signs of asphyxia, congestion and petechial haemorrhages are usually prominent in the head above the level of the ligature mark, but such signs may be absent where death is rapid, as by cardiac inhibition. Other injuries, such as lacerations of the scalp, stab-wounds or evidence of rape, may be found in homicidal strangulation.
Internal Injuries. Such damage usually consists of bruising of neck muscles and also fractures, particularly of the thyroid cartilage, at the level of the ligature, unless the victim is young, and the cartilage elastic. Above this level the soft tissues, especially lymph-nodes and the root of the tongue, will be congested. Oedema of the lungs with foam in the air passages is frequently present.
Suicidal strangulation. This is uncommon as a method of suicide. A means of applying the ligature so that it remains in position after unconsciousness occurs is required. This may be achieved by using ligatures with rough or adhesive surfaces, by multiple loose turns round the neck, by a tourniquet mechanism, etc. Signs of asphyxia are well-marked, but there is little damage to neck structures, and the ligature mark is usually only a faint band of pallor.
Accidental strangulation. In adults this is only likely to occur if clothing is caught in machinery, though it might be produced by tight clothes, e.g. collar and tie, in a person who was deeply drunk.
It is liable to happen to small children, who get entangled in pram harness of other impedimenta.
Strangulation by the hands—throttling
This form of strangulation only occurs from homicidal attempts because in attempted self-throttling, unconsciousness would cause the hands to loosen their grip. The neck may be gripped by one or both hands, usually from the front. The external findings are bruises produced by the digits, at the front and sides of the neck, which are usually rounded and about A-in in diameter, but may be very faint. If the assailant has long nails these may cause scratches which present as tiny crescentic abrasions about j in long. There are usually well-developed signs of asphyxia, and other injuries are likely to be present, e.g. bruises on die face, lacerations of the scalp, or signs of sexual interference.
The damage to the internal neck structures is likely to be more severe than in other forms of strangulation, since greater pressure can be applied in localised areas, e.g. by the thumb. Thus, extensive fractures of the hyoid bone or the thyroid and cricoid cartilages may be found, with localised, but severe bruising of the muscles.
The external appearances may be modified if clothing was interposed between the neck and the hands, so that in effect a partial ligature was used, and also in a rare form of strangulation, mugging, in which pressure on the neck is applied by the forearm, the assailant being behind his victim. This may leave few external signs of injury because of the broad area and soft surface of the arm.
Throttling may cause cardiac inhibition, probably due to the fact that the digits can exert localised but very deep pressure directly impinging on the vagus nerve. However, this result can also occur from less severe pressure, as by a light blow or slight squeezing of the neck.
Drowning
The diagnosis of drowning is a fairly common medico-legal problem. A body may be recovered from water and the doctor asked to examine it with the object of ascertaining whether or not death was due to drowning. In such a case it is unsafe to rely on the fact that the deceased has been found submerged. Death may have been due to a heart attack, during which the victim fell into the water, or the person made have been killed, e.g. by strangulation, and the body then dumped in water. If the body is badly decomposed, such diagnosis may be very difficult. Moreover, in some cases drowning may not be suspected, as when it occurs in shallow water, such as the immersion of a drunken man's face in a puddle.
The questions which the doctor may have to answer are:
1. Was death due to drowning, or to some other cause?
2. How long has the body been in the water?
3. What is the identity of the deceased?
This problem often arises in connection with drowning since the body may drift a considerable distance from the original site of entering the water and be recovered in a region where the deceased is not known.
Causes of death in submersion
Typical drowning
During the initial struggles some water enters the air passages, and more as the body sinks. Due to the respiratory movements the water mixes with mucus and surfactant from the lungs to make a froth in the air passages. Struggling is followed by a quiescent phase, then terminal convulsions and death.
When the water is inhaled into the lungs it will affect the blood. Fresh water, i.e. from canals, rivers, etc., which is hypotonic to plasma, will enter via the pulmonary capillaries and dilute the blood while sea-water, being hyper-tonic, will extract water from the blood in the pulmonary circulation, making it more concentrated. In fresh-water drowning, water to the extent of about 2 liters may be absorbed, though in a baby 30 or 40 ml may be sufficient to cause death.
Therefore death in drowning is partly due to anoxia by exclusion of air from the lungs, but principally due to electrolyte disturbance and/or haemolysis, from the effects of the inhaled water on the blood.
Cardiac inhibition
This is likely to occur in sudden total submersion in cold water, especially when this is unexpected, as when walking over a dock edge. Even when submersion is anticipated, e.g. at swimming-baths, a misjudged dive with sudden entry of water into the naso-pharynx may cause cardiac inhibition. Death will then occur rapidly and the normal processes of drowning will not take place.
Death may also occur suddenly in people who have consumed much alcohol before entering the water.
Laryngeal spasm
This is an uncommon consequence of submersion, but entry of water into the larynx may cause severe laryngeal spasm with closure of the airway. In effect the victim dies of choking, with signs of asphyxia, which are rarely seen in typical drowning.
The appearance of the freshly-drowned body
Externally the body may show signs of submersion, i.e. sodden clothing, mud-stained and wrinkled skin, etc. Hypo-stasis is mainly in the head and heck. The only signs indicative of drowning as opposed to submersion are the presence of fine, persistent, white foam at the nostrils and mouth, more exuding if the chest is compressed, and the presence of objects from the water, such as water-weeds, tightly grasped in the hands by cadaveric spasm. Signs of asphyxia, e.g. petechial haemorrhages, etc., are not usually seen. At autopsy, the lungs will appear distended, with pallor of their surfaces, rather like asthmatic lungs, but are heavy and wet with large areas of purple mottling beneath the pleuri, and pressure from a finger will leave an indentation on the surface. The trachea and bronchi, and the cut surfaces of the lungs will contain foamy water, though occasionally all the water is absorbed, leaving the lungs dry. Water may also be present in the oesophagus and stomach, and this may contain algae or pond-weed indicating its source. Haemolysis of the blood may be apparent and may produce haemolytic staining of the wall of the aorta, not seen in the pulmonary artery. These classical signs of drowning will disappear in a few days, due to putrefaction.
Confirmatory evidence of drowning
The nature of the water in the lungs
It may be necessary to distinguish water inhaled in drowning from the serous fluid in pulmonary oedema. This may be possible by microscopical examination of water in the stomach or exuding from the lung surface for algae, etc., or by maceration of fragments of lung tissue in distilled water.
Biochemical tests on blood
These seek to demonstrate dilution or concentration of the blood to a different degree on each side of me heart. Thus in fresh-water drowning, the blood on the left side of the heart, i.e. after passing through the lungs, will be diluted compared with that in the right side of the heart. In salt water drowning the reverse will occur.
Such alterations can be shown by determining the specific gravities of sera from the two sides, or by determining any of the serum electrolytes, e.g. sodium or chloride ions.
These tests are only reliable if applied within about 24 hours after death, before putrefactive changes have disturbed the blood chemistry.
Diatom tests
If the water entering the blood during drowning is from such natural sources as rivers or lakes, it is likely to contain diatoms, and these will be distributed throughout the body by the circulation. Organs can then be removed at autopsy and all soft tissue digested with concentrated mineral acids, leaving only the acid-resistant silica shells of the diatoms. If the diatoms are discovered in such sites as the liver, brain or -bone marrow this is strong evidence of drowning and is especially valuable where putrefaction has rendered useless all the other methods of making the diagnosis. However, some natural waters contain few diatoms and moreover, there is a seasonal variation in the numbers of these microscopic plants, few being present in winter.
Injuries present on submerged bodies
Such injuries are relatively common, being caused after death by passing boats, by fish or aquatic mammals, or by bumping against rocks. When caused within a few hours after death, such injuries may show appreciable bruising, especially those of the head, possibly due to dilution and haemolysis of the blood, or to the distribution of hypostasis. Because of this, and the fact that wounds caused before death may be altered in appearance by the haemolysing action of the water, it may be very difficult in the case of external injuries on the body to decide whether they were caused before or after death. There should be no such difficulty, however, in regard to internal injuries, e.g. intra-cranial haemorrhage, damage to neck structures from throttling, etc.
Contributory factors in drowning
The autopsy in a case of drowning should be able to demonstrate any natural disease which may have caused or contributed to submersion, e.g. heart disease, cerebral infarction, etc.
Moreover, no investigation of a drowning is complete, unless putrefaction has occurred, without at least a determination of the presence and the amount of any alcohol in the body, and the possibility that other drugs may be present must be remembered.
This is especially important when dealing with a case of apparent drowning in a domestic bath. It has been shown that about 50% of such deaths are in fact due to overdoses of drugs, rather than to drowning.
Determination of the period of submersion
Body temperature
Cooling is usually at approximately twice the rate in air, i.e. at about 3-4°F per hour, and the body will feel cold within a short time after submersion.
Skin changes
Whitening and wrinkling of the skin (notably of the palms and soles) occurs within a few hours. More slowly, over one or two weeks, the nails and hair become loosened and shed; after about two weeks the skin of the hands and feet is loosened, and may be stripped off. (Finger-prints may be taken from the separated skin of the fingers, or from the exposed dermis).
Putrefaction
This, like all the other changes mentioned here, depends to a large extent on the nature and temperature of the surrounding water. Bodies in water containing hot chemical effluent from factories may show gross putrefaction in 24 hours. Otherwise the changes may be slowed down, but develop rapidly when the body is removed from the water.
Adipocere
This is likely to occur in submersion, and parts or the whole of the body may be preserved. The changes are likely to take several months to become fully developed.
6. Materials of didactic provision of the class .

6.1. Tasks for self-control of the initial level  of knowledge.

6.2. Information necessary for formation of skill:

-main

-additional

	6.3. A map of the independent student’s work with the literature on the theme.
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7. Materials for self – control.

A. With standard answers

   B.

   D.

8. Tests for class independent preparation.

8.1. A list of practical tests to carry out during a practical  training.

       1.

       2.

       3.

9.Instruction for mastering professional skills and habits.

9.1.Technigue of carrying out work, it’s stages .

10. For self-control of knowledge skills and habits.

10.1. Tests of different levers (or tests included into bank of rector’s control.
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