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Theme: “General aspects of the forensic traumatology. Injuries caused by blunt and sharp objects. Forensic explanation of the mechanism of the injury and death caused by the blunt and sharp objects. Forensic-medical examination of traumatism and vehicular injury” -4h/
Motivational characteristics

Forensic-medical expert and practical doctor should be able to describe injuries to make an objective diagnosis, solve the question as for the instrument, mechanism and time of the injury. The decision of this problem should be complex, in several stages, using special laboratory and instrumental examinations, which are usually performed by different structural parts of the forensic-medical bureau. If the doctor of any other specialty faces with such injuries, than it is necessary to describe completely and objectively morphological peculiarities of the injuries. This will help the forensic-medical expert to estimate the material essence of the case and value the injury correctly

Educational aims

Study general aspects of the forensic-medical examination of the body injuries and be able to describe the injury of the dead human or alive person completely and correctly.

Tasks

1. Know anatomical structure of the body and organs

2. Know methods of extracting of the objects for laboratory diagnosis

3. Know the principles of description of the body injuries

4. Be able to describe the body injuries on the body of dead human or alive person

5. Be able to value the injury correctly

6. Be able to explain the clinical diagnosis of the injury and solve the question as for the instrument, mechanism and time of the injury

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

	#
	Discipline
	Student should know
	Student should be able to do

	1.
	Normal Anatomy
	Structure of the human body and organs
	

	2.
	Pathological anatomy
	Methods of extracting of the objects for laboratory diagnosis
	


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

Body injury is any disturbance of the anatomical intactness or physiological function of the organs, tissues and systems of the organism, which were caused by mechanic, thermal, chemical, infectious, psychical and other factors.

Injuries as pathological phenomena are various; however, they harm the organism, what breaks its health and working ability and even can cause the death.

During the forensic-medical examination of the body injuries it should be reflected:

· character of the injuries (diagnosis) – abrasion, bruise, injury, dislocation, bone fracture, abruption, rapture, kind of fragmentation; their localization and peculiarities;

· kind of instrument, by which they were done;

· mechanism of the injury;

· term of the performing of the injuries;

· degree of the gravity of body injuries (name the qualifying sign)

The casual connection between death and injury should be estimated, if the death has occurred.

Mechanical injuries appear as a result of effect of an instrument (weapon) on the human and also with further contact of the human with the instrument (weapon). 

There are 3 main types of the mechanical injuries: caused by sharp objects, caused by blunt objects and gun-shot injuries.

Blunt object can cause both functional and anatomical injuries. Abrasions, bruises, hit and bitten wounds, dislocations, bone fractures, ruptures, fragmentation and abruption are the anatomical ones.

Incised, stab, incised-stab and chopped injuries appear after the effect of the instrument.

Specific injuries appear in the result of the effect of gun-shot weapon. 

Doctor (clinical or expert) should reflect characteristic features and peculiarities of each injury, describing them in medical documentation.

· Kind. Medical meaning of the injuries (wound, abrasion, bruise, fracture, dislocation, fragmentation);

· Localization. It is necessary to detect part of the body, where the injury located (on the superior surface of the left part of the chest), distance from the injury till the nearest anatomical objects by the system of rectangular coordinates (5 cm lower from the inferior margin of the clavicle and 7 cm to the left from the margin of the chest)

In some cases, especially, during gun-shot, stab-incised and stab injuries, during transport accidents, when it is important to determine the mechanism of the injury, it is necessary to detect the position of the injuries from the level of the surface of the sole. 

· Direction. It is necessary to detect the position of the length of the injury according to the longitudinal axis of the body (angle) – vertical, oblique, horizontal, in two directions.

· Also it is expedient to orient some injuries according to the imagined face of the watch (the center is in the middle point of the lumen.)

· Form. According to geometric figures (“bruise of irregular-oval form”, “longitudinal scratch”) or well-known subjects (“three-ray wound”). It is wrong to mention, that injury of irregular form; such form does not exist;

· Color. Detecting the main background and tint (“red-violet-colored bruise in the center and yellow-green-colored – on the periphery”). 

· Sizes. Length and width of the injury is determined in cm or mm. It is wrong to compare the injury with any subject (coin, egg). During stab-incised and chopped injuries there is no defect of the tissues and that’s why injuries have only one size – length, which is measured when connecting the margins. The second size, which is wrongly considered to be the width, characterizes the degree of the gaping of the wound; this is caused by the location of elastic fibers in this region of the body;

· Condition of the margins of the wound. Straight, irregular, with small or large pieces, with notches, with septs; Swelling, hemorrhage, abrasion, their location and character;

· Condition of the endings of the wound. Sharp-angled, round, with notches and abrasions, hemorrhages;

· Bottom. Damp, drying, covered with crust higher, lower or on the skin level, color.

· Specific layers and dirt. Tightly adhered or separating crusts of pus, blood, intertissual liquor, their location according to the surrounding skin; exogenous pollutants, soot, grains of powder, oil, dye-stuff, ground, sand, rust, their location and character.

It should be mentioned, that it is necessary to detect the correct quantity of the injuries of any kind on the victim. It is wrong to count “multiply”, “uncountable”, “single”; the quantity of the abrasions, bruises, wounds etc. should be determined firmly.

It is known, that during the forensic-medical examination of the corpse or alive person observing and description of the clothes are necessary. That’s why, if the death has occurred in the hospital, clothes of the dead person, which were on it at the moment of the injury, are send to the morgue too. It concerns the victims with injuries, which were sent to the hospital for the treatment; if there are any injuries on their clothes, than clothes are packed in the packet noticing the complete data about the victim and number of case history.

Injuries and characteristic pollutions on the clothes are taken to the consideration while deciding many questions, which usually appear in the expert’s practice:

· when the injury (on example, wounds on the body) was surgically processed and whether it possesses the information about the object of the injury; if the wounds heel, and description of the kind of the injury in the case history is not complete enough.

· during gun-shot injuries, which were done through the closes; signs of the shot from the small distance (additional products – fire, gases, soot, grains of powder) stay on the clothes while they are absent near the inlet on the skin. In such cases the distance of shot can be determined only after the examination of the clothes.

· during the transport accidents; sign on the effect of the car parts (ruptures, signs of sliding, friction, different layering, oil, metal, sand etc);

· during the electric injury; signs of the metal of electrical conductor.

Character, localization, form, size and other peculiarities of the ruptures, cuts, defects, characteristic pollutions and traces are detected during the examination of the clothes. During the determination of the location of the defect, distance is measured from the defect till some parts of the closes – seam, edge, side by the system of rectangular coordinates. It is preferably to use the same oriental points on the different clothes. 

Doctor should also remember, that edge of the wound, which was separated during the primary surgical processing, or any other objects, which were extracted from the body of the victim during the operation, should be preserved; the investigator should be informed about all of them; he can send these objects on the examination in forensic medical or criminalistic laboratory. 

Morphological peculiarities of the mechanic injuries

1. Injuries, caused by blunt objects

Blunt object usually compresses tissues and organs. When the pressure increases, the blunt object begins to crush, tear, displace the tissues, especially, if they locate on the firm base (bones). Skin is more elastic, than other organs and tissues, that’s why it is still to crushing and stretching. In the cases, when skin is intact, only rupture of subcutaneous vessels can be observed; that’s how the bruise forms. If skin, subcutaneous layer and tissues, laying beneath, are torn, than lacerated wound forms. The increase of the load results the injury of the internal organs and bones, causing ruptures, crashing and segmentation. 

Abrasion is a superficial break of the skin intactness, which reaches the papillary layer of the derma. Epidermis on the place of injury detaches and is usually absent. Superficial abrasion appears, if the epidermis is only injured; if the epidermis and corium are injured, than deep abrasion forms; bleeding from the injured vessels can accompany the deep abrasion, what usually complicates the differentiation between wound and abrasion. It should be remembered, that after the heeling of the wound cicatrix is usually formed. Abrasion does not remain cicatrix after the heeling. Abrasion is usually present on the edge of contused wounds.

Form of the abrasion is various: semi-lunar, oval, round, irregular-rectangular, star-like etc.   

As it was mentioned above on the district of the abrasion partial absence of epidermis or whole adjusting layer of corium is present. That’s why the bottom of the abrasion is always lower than the surrounding skin. Crust forms on the place of abrasion; it is, as usual, dry and tuberous. Crust is a characteristic feature of the abrasion in alive person. 

Heeling of the abrasion lasts in 4 stages; knowing of these stages helps to determine the age of the injury:

· Approximately till 12 hours after the injury: bottom of the abrasion is lower than the intact skin, surface at first is dry; if the abrasion is deep – with the drying blood layers;

· From12 till 24 (rarely till 48) hours: dry, tuberous, with red color bottom, begins to spread. Its level becomes the same with the surrounding skin, then it becomes higher. Typical crust, characteristic feature for a vital abrasion, forms.

· From the 3rd day till the 10th day: crust from the 3rd – 4th day detaches on the periphery, and on the 7th – 12th day – completely separates;

· From the 7th – 15th day: surface on the place of separated crust, if the abrasion is deep, at first pink and smooth, then it looks like adjusting regions of the skin and soon any sign of the abrasion disappears. 

Very often abrasion is done after death. Surface of such abrasion is without corneous layer, dries; yellow-grey or reddish (from the translucent vessels – “parchment maculae”) bottom forms

 Bruise

Rupture of the blood vessels and hemorrhage occurs in the result of the compression by blunt object. Blood penetrates in the surrounding tissues and fills them, what causes the bruise forming. If the cavity, filled with blood, forms (under the detached skin or between the muscles, between the meninges, under the periosteum etc.), then it is called hematoma. 

There are superficial and deep bruises. The first usually locate in subcutaneous layer. Seen through the skin bruises colorize it with red-blue color. If the bruise is in corium, than it is purple. Depending on the amount of the blood in the place of coloring, swelling, thickening and pain when palpation can be present. Superficial bruises in the crumbly subcutaneous layer, where blood fills easily, are seen in 20 – 30 minutes; their intensity and size enlarge while the blood filling. 

At first (first 2 – 3 days) deep bruises are not seen. They appear in some time, sometimes in the distanced place. However, colored blood substance diffuses and then colorizes the skin in green or yellow color.

Form of the bruise is alike with contact surface of the injuring object or is of irregular or oval form. Sizes of the bruise depend both on the amount of the blood, which has penetrated, and on the thickness of the subcutaneous layer. Thick and deep bruises are dark-blue-colored (skin is lifted above it), thin and superficial – red-colored. Color of the bruise changes in the result of transforming of hemoglobin: it becomes green on the 3rd – 4th day (biliverdin predominates), yellow – on the 5th – 6th day (bilirubin forms). Some time purple pigmentation preserves and than bruise disappears, because bilirubin is a dissolving substance.

However, bruises (hemorrhages) on the conjunctiva, in the fiber membrane of the eye, on the mucous membrane of the lips do not change their color; their purple-red color becomes pale and disappears. 

Bruises are the signs of the vital injuries. 

Wounds 

Wound is an injury of the skin and organs with breaking of the intactness of their covers (skin, mucous membrane, capsule), which is caused by mechanic effect. 

Cicatrix always remains after the wound’s heeling. 

There are operational, accident and battle wounds. According to the mechanism, character of the injuring subject and injuries of the tissues there are such types of wounds: incised, stab, chopped, sawed, bitten, lacerated, contused, scalped, crashed and gun-shot wounds. 

Different volume of the tissues’ damage in the injuring moment is their peculiarity.

Wounds (contused, lacerated, contused-lacerated) have very especial margins, endings and wound surface.

Epidermis in the margins is completely or partially absent, abrasions have irregular margins with hemorrhages (bruises).

After the deviation of the margins of the wound, connective-tissued septs are detected in the angles and on the bottom; hair follicles can be seen in the wall of the wound. General appearance of the wound depends from the form and size of the surface of damaging object. After the hit by cylindrical object lined wounds are usually formed; by the object with flat surface (plank) – star-like wounds. 

Margins of lacerated wound are irregular, separating of the tissue and destroying of the tissue elements on the large square are observed.

Histological examination helps to detect the vital injuries.

Bone’s injuries.

Damage of the bones can be caused by the blunt object.

They can be complete and incomplete (fissure), open and closed, simple and complicated and also comminuted fracture. Concerning the forensic medical examination of the fracture of skull’s bones, the following peculiarities should be taken to consideration: if the hit was perpendicular, than a fracture is like a fissure, which start from the place of the fracture. If the hit was done at an angle, than it dominates among the formed fissures. 

If the strength of the hit by the blunt object with small surface (9 – 16 cm) was high, stamped fracture appears in the skull’s bones; it is similar with the form and size of the injuring object, especially, on the external lamina of the skull bones. Distanced fractures of the skull bones appear from the effect of high strength and presence of the wide hitting surface in the result of the change of skull’s configuration. 

Compressed fractures appear in the result of the hit with moderate strength by the blunt objects with restricted surface. They look like excavations in the skull bones, which have the fragments of the bones, which are connected with each other and with adjusting intact bone. If the fragments located like stairs, than it is a terrace-like fracture. There are impressive compressed skull’s fractures, when fragments of the bones connected with preserved skull bone and located at an angle to its surface; deprimed compressed fractures, when bone fragments are not connected with intact part of the skull bone and located lower its surface.

Scheme of the description of the injuries

A. General characteristics

1. Kind – wound, abrasion, hemorrhage (bruise), dislocation, fracture, contusion, concussion, rupture, segmentation of the internal organs, fragmentation, separation of the body parts, contusion of the body

2. Localization – distance by the system of rectangular coordinates from the anatomical points and also from the sole.

3. Direction – vertical, oblique (according to the longitudinal axis of the body), horizontal, in two directions, orientation according to the imagined face of the watch

4. Size – for bruises, abrasions and wound with tissue defect (firearm) – 2 sizes, for lined wounds (incised, contused, chopped, stab-incised, stab) – 1 size; for the round wounds (injuries) – diameter

5. Form – according to geometric figures: round, quadrate, oval, triangle, rectangular, three-ray, stratified, irregular round, irregular triangular

6. Reactive changes – reddishing, swelling, purulent discharge, emphysema (intensity and spreading)

7. Specific pollutants: blood, soot, grains of powder, oil, etc (intensity, color, square, form, direction)

B. Detail characteristics 

1. Wound – margins: straight, irregular (small-notched , wavy, phestonic, etc), abrasions, splintering etc

Endings: sharp-angled, rounded, M- and П-formed, with signs of abrasion, ruptures, incisions etc;

Bottom: tissue septs, fractured bones, contused tissues, inclusions

2. Abrasion – bottom: wet, drying, covered with crust (higher, lower, on the level with surrounding skin), color

3. Bruise – color in the center and on the periphery, stillness of the contours, swelling around and in the center etc.

4. Fracture – form, direction of the margin (pronation, displacement, fragments – form, position etc), injury of the surrounding tissues

Examples of the description of the injuries

1. Contused wound

Injury of irregular-rectangular form (three rays, which start from the imagined center) locates on the skin of the parietal region 4,5 cm higher the ear. The first ray directed up and back in the occipital direction, its length is 2,5 cm; the second starts from the front to the direction of forehead, its length is 2,0 cm; the third is directed down to the ear, its length is 2,2 cm. superior endings of the first and second ray and left of the third are oblique, and opposite – protruded. Margins of the wound are irregular, with small incisions; sublaying soft tissues are contused, with multiple punctual dark-blue-black inclusions. Tissual transverse septs are in the depth of the wound, closer to the endings. Wound gapes; intact bone can be seen under it.

2. Bumper-fracture

In the middle third of the left hip bone, on 32 cm from the sole a comminuted fracture is present. Line starts from the front to the back obliquely from up to down and on the middle of the bone divides on two parts: the first starts up at an angle approximately 450 to its longitudinal axis, the second – at an angle approximately 300 down. Lines of the fracture form the osseous fragment of irregular-triangular form 4,0 x 0,3 cm in sizes. Margins of the bone fragment are large-notched. Thin fissure 2,5 cm length starts on 1,5 cm to the point of dividing in the up at an angle 400.

Injuries caused by sharp objects

As it is known, sharp objects are: cutting (razor, knife, piece of glass, axe etc.), stab (awl, needle, nail, dagger, bayonet), chopping (axe, sap, saber), cutting-stab (Finnish knife, dagger, piece of glass), sawing and drilling instruments. 

Sharp object is an injuring object, which has a sharp edge (blade) or sharp ending (point); objects with sharp blade and point also exist. Depending of the peculiarity of the object and mechanism of the injury the following types of wounds are determined: incised, chopped, stab, stab-incised and sawed wounds.

Incised wound

Incised wound is line-formed, has straight edges and sharp point; the characteristic feature: length of the wound is larger then the depth, its margins are straight and parallel; minimal quantity of the dead tissue; moderate reaction (inflammation around the wound). Often massive bleeding accompanies the incised wound; margins of the wound are injured slightly, gaping; additional superficial cuts can be present on the surface of the wound, which appear after the extracting of the knife.

Chopped wound

Chopped wound appears after a hit of a heavy sharp object (axe, saber); it has a considerable depth; volume of the dead tissues at the moment of the injuring and in further periods is larger than in incised wound. It’s form is lined, edges are straight and smooth, points are sharp; signs of abrasion are present near the edges of the wound; if the hit is done at an angle, then it is arch-like. Endings of the wound depend on the degree of blade’s penetration into the tissues. If it penetrated by its middle part and edges were out of skin, than the both endings of the wound are sharp. If the axe has penetrated into the wound by the edge, than wedge-shaped effect of the axe manifests and ending of the wound is П-formed. If the whole blade of the axe penetrates into the skin, than two П-formed endings form. Chopped wounds, as a usual, are accompanied by the bones’ injury. On the head such injuries look like chops - damage of the external osseous lamina and thin layer of the spongy adjusting substance; more deep, but not penetrating damage; damages of the whole bone with forming of the foramen, which is similar with the transverse axis of the axe’s blade; complete separation of the bone or body part.

Individual signs of the blade of chopping object (signs of the notches) are present on the bone injuries; they are usually used during the criminalistic identification of the weapon. 

Stab wound

Stab wound usually forms under the effect of stub object; it’s size is not so large, however, the wound channel is usually deep. Endings of the wound are usually straight and smooth and have abrasion collar. Form of the wound depends on the configuration of transverse section of the weapon and quantity of the edges on it; wound is usually fissure-like or oval. 

Stab wounds are resulted by the stab objects of different form of section: conic, cylindrical with the point (awl, needle, nail), like longitudinal pyramids (bayonet). Longitudinal objects with sharp small point (chisel) have the similar effect with the stab objects. Form and size of the injury on the flat bones are similar with the edge of the object, what can be important during the identification of the object. 

Kind and form of the entering foramen of the stab wound, done by the stab object with edge depends on the amount of its edges. If there are many edges on the weapon (more than 5), the damaging effect of the stab object is conic-form (entering foramen is fissure-like). 

Stab-incised wound

Stab-incised wound is formed after the effect of the stab-incised weapon (knifes, dagger); it can be lined, spindle-like (when gaping) with smooth margins without the abrasion. If the blade enters completely, than abrasions or bruises form on the skin after the effect of the hilt of the dagger. There are such parts of the wound: entering wound, wound canal and, possibly, exit wound. Margins of the wound can be sharp-angled (where the blade is present) or rounded, П-formed (where the butt’s length is more than 1 mm). Incisions are formed on the П-formed ending of the wound in the case of the hit with the pressure on the butt as a result of the effect of the butt’s ribs. Butt ending of the wound in such case is Г-, M- or У-formed. Wound is alike with irregular line as obtuse angle, which has formed in the result of the main (penetration of the blade) and supplying (exit of the blade) incisions. The length of the main incision is approximately equal with the width of the blade, if it penetrated perpendicularly. The external bleeding is inconsiderable. In the stab-incised wound of the skin there is only one size (length), which is detected during the connecting of the margins. There are many special methods of examination to detect the peculiarities of the knife’s blade (form and width). In such cases it is necessary only to detect the length of the wound canal.

Tests

1. What means the concept “body injury”?

A. Disturbance of the anatomical intactness and physiological functions

B. Disturbance of the anatomical intactness

C. Disturbance of the physiological functions

D. Mechanical injuries

E. Chemical injuries

2. What is the bruise?

A.  The result of the vessels’ rupture in the place of hit

B. Hemorrhage in subcutaneous layer

C.  Hemorrhages in the deep tissues

D.  Livores mortis

E. Forming of biliverdin

3. What is the abrasions?

A. Disturbance of the intactness of epidermis, derma and mucous membranes 

B. Injury of the papillary layer of the derma

C.  Injury of the muscles

D.  Injury of the bones

E. Ruptures of the vessels

4. What is the wound?

A. Disturbance of the intactness of the whole skin or mucous membranes 

B. Injury, resulted by the blunt objects

C. Injury, resulted by the sharp objects

D. Injury, resulted by the firearm weapon

E. Injury, resulted by the cool weapon

5. What is the bone fracture?

A. Complete or partial disturbance of the bone intactness

B. Fissure and dividing of the skull’s sutures

C. Fissural osseous defect

D. Fragmental osseous defect

E. Compressed osseous defect

6. How do the blunt objects are determined?

A. By the surface of injuring surface

B. With flat or spherical surface

C. With cylindrical surface

D. With blunt margins

E. Surface

7. What are the sharp objects?

A. Those, which have sharp point or sharp edge or their combination

B. Those, which have sharp point

C. Those, which have sharp edge

D. Those, which have blade

E. Those, which have blade 

8. What of the below are the injuries of internal organs?

A. Hemorrhage, rupture, displacement and compression

B. Rupture of the hepatic capsule

C. Subcapsular renal rupture

D. Traumatic hemorrhage

E. Bruise

9. What injuries are considered the mechanical ones?

A. From the effect of the blunt, sharp and firearm objects

B. From the effect of the blunt objects

C. From the effect of the sharp objects

D. From the effect of the firearm weapon

E. From the effect of the transport

10. What injuries are considered the physical ones?

A. From the effect of the temperature, electric current, barometric pressure and ionized radiation

B. From the effect of the temperature

C. From the effect of the electric current

D. From the effect of the barometric pressure

E. From the effect of the ionized radiation

11. What injuries are considered the chemical ones?

A. Chemical burns and general poisoning

B. Chemical burns

C. General poisoning

D. Wounds

E. Ulcers
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