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RELEVANCE OF THE TOPIC.
The need for mastery of students at the stage of mastering propaedeutic disciplines of the basic skills of diagnostics and emergency care in pathology caused by trauma, due to purely practical problems. As injury takes third place among the causes of lethality after cardiovascular and oncological diseases and widespread pathology in all walks of life, it is natural that the study of this topic is extremely important.

Current statistics indicate that the frequency of bone fractures does not exceed 10% of all traumatic injuries. Mortality due to traumatic accidents as a result of traffic accidents in Ukraine ranks third after cardiovascular diseases and oncological diseases. Fractures account for almost half of the disability from injuries, one in three in the world dies of injury.

Most fractures fall out for the most able-bodied age - from 20 to 40 years. Breakdown of fractures depending on localization: fractures of the upper limb and shoulder girdle are 52%, lower - 26%, body bones - 18%, others - 4% (fractures of the bones of the skull and face).

Fluctuation of these indicators depends on population density, intensity of traffic, characteristics and density of industrial enterprises.

In the period of high technological progress, natural and man-made disasters, the growth of terrorism, special significance for the resolution of the issues of prevention of fractures, proper transport immobilization of affected persons, correct treatment and rehabilitation is of particular importance.

The above facts clearly outline the relevance and importance of the issues of fracture in the work of treatment and prevention institutions. That is why studying and knowledge of the basics of diagnosis, provision of first medical care at the scene of an accident, transportation and treatment of affected persons with fractures are necessary for medical professionals of all specialties. The urgency of the lesson is dictated by the fact that issues related to this topic will be considered at senior courses when studying at departments of orthopedics-traumatology, medicine of disasters, urgent states, general surgery with the course of military-field surgery and departments of therapeutic and treatment and prophylactic profile.

THE AIMS OF THE THEME STUDY:
Know (theoretical questions):

1. The concept of injury, traumatism.
2. Stages of care administration to the injured.
3. The main terminological conception that characterize the traumatic pathology.
4. Classification of injuries.
5. Classification of traumatism.
6. General principles of examination of the injureds.
7. Principles of care administration to the injured.
8. Closed damages of soft tissues (closed wound, stretching, rupture): classification, clinical picture, diagnosis, first aid and principles of treatment.
9. Crush syndrome – clinical picture, diagnosis, first aid and treatment principles. 
10. Craniocerebral injury (concussion, closed wound, compression of the brain, fractures of the skull): classification, clinical picture, diagnosis, first aid and principles of treatment. 
11. Trauma of the chest and its organs (concussion, closed wound and compression of the chest, fractures of the ribs, pneumothorax, hemothorax, wounds of the heart): classification, clinical picture, diagnosis, first aid and principles of treatment.
12. Traumatic shock: classification, clinical picture, diagnosis, first aid and principles of treatment.
13. To master the technique of transportation immobilization at certain types of trauma (craniocerebral trauma, trauma of the facial skull, trauma of the chest and its organs, abdominal trauma and organs of the abdominal cavity, crush syndrome , trauma of soft tissues).
14. To master methods of providing first aid to the affected in a traumatic shock.
15. The concept of a fracture, the mechanism of fracture appearance.

Be able to:

1. Diagnose a closed damages of soft tissues (closed wound, stretching, rupture).

2. Diagnose a cases of crush syndrome.

3. Diagnose a cases of craniocerebral injury (concussion, closed wound, compression of the brain, fractures of the skull).

4. Diagnose a cases of  trauma of the chest and its organs (concussion, closed wound and compression of the chest, fractures of the ribs, pneumothorax, hemothorax, wounds of the heart).

5. Diagnose a traumatic shock.

6. Diagnose the fracture.
7. Provide first aid to a patient with fracture (including transport immobilization).

8. Diagnose the dislocation.

9. Provide first aid to a patient with dislocation (including transport immobilization).

10. Diagnose complications during dislocation and provide assistance in this situation.

11. Diagnose complications during fractures and provide assistance in this situation.

Possess of practical skills:

1. Provide first aid at cases of closed damages of soft tissues (closed wound, stretching, rupture).

2. Provide first aid at cases of crush syndrome.

3. Provide first aid at cases of craniocerebral injury (concussion, closed wound, compression of the brain, fractures of the skull).

4. Provide first aid at cases of  trauma of the chest and its organs (concussion, closed wound and compression of the chest, fractures of the ribs, pneumothorax, hemothorax, wounds of the heart).

5. Provide first aid at cases of traumatic shock.

6. Evaluate the condition of the affected and foresee the consequences.

7. To master the technique of applying a gypsum bandage.

8. To master the technique of transport immobilization of shoulder.

9. To master the technique of transport immobilization of forearm.

10. To master the technique of transport immobilization of hand.

11. To master the technique of transport immobilization of стегна.

12. To master the technique of transport immobilization of shin.

13. To master the technique of transport immobilization of pedis.

14. To master the technique of transport immobilization of shoulder joint.

15. To master the technique of transport immobilization of elbow joint.

16. To master the technique of transport immobilization of radiocarpal joint.

17. To master the technique of transport immobilization of hip joint.

18. To master the technique of transport immobilization of knee joint.

19. To master the technique of transport immobilization of ankle joint.

20. To master the technique of immobilization of shoulder.

21. To master the technique of immobilization of forearm.

22. To master the technique of immobilization of hand.

23. To master the technique of immobilization of pedis.

24. To master the technique of immobilization of shoulder joint.

25. To master the technique of immobilization of elbow joint.

26. To master the technique of immobilization of radiocarpal joint.

27. To master the technique of immobilization of ankle joint.

Providing an beginner level of knowledge-skills

	Discipline
	To know
	To be able to

	Anatomy
	Anatomical features of the basic vital system of the body.

Osteology, myology, syndesmology, joint structure. Biomechanics of joints movements. Anatomy of the vessels and nerves.
	Determine the location of the internal organs.

	Histology
	Embryogenesis, structure of bone and cartilage tissue and physiological regeneration of bone tissue.
	

	Normal physiology
	Features of the functioning of vital systems
	Evaluate the effectiveness of emergency measures.

	Biophysics
	Laws of energy transfer, kinetic energy.
	

	Pathological anatomy
	Pathogistological signs of edema, necrosis, inflammation.
	

	Pathological physiology
	Pathogenesis of terminal states. Pathogenesis of shock, respiratory insufficiency, bleeding, intracranial hypertension.
	Evaluate the state of the victim.

	Pharmacology
	Medicines, that used in cases of urgent conditions.
	To be able to use medicines, that used in emergency care.

	Propaedeutics of internal medicine
	Care for lying patients.
	Take care for lying patients.


Tests for checking the initial level of knowledge

1. Type of craniocerebral trauma, in which the liquorrhea is follow from the ear.

A. concussion;

B. compression of the brain;

C. fracture of the base of the skull;

D. slaughter of the brain;

E. fracture of the arch of the skull.

2. Most often, fat embolism occurs in cases of:

A. fracture of ribs;

B. burns;

C. peritonitis;

D. fractures of the bones of the bowl and tubular bones;

E. Thrombosis of deep vein.

3. In which an anatomical region of the bone, more often occur an open fracture?

A. diaphysis;
B. apophysis;
C. metaphysis;
D. epimetaphysis.
4. The average proportion of tubular bone is:

A. periost;

B. metaphysis;

C. epiphysis;

D. diaphysis;

E. osteophyte.

5. How many stages of development in osteotylus?

A. 2;

B. 5;

C. 3;

D. 6;

E. 4.

Standards for answers:

1) C
   2) D
      3)
D 
4) D
    5) E  
If you are convinced that your beginner level of knowledge meets the requirements of the entry-level objectives, go on to mastering the theoretical issues of the topic.

CONTENT OF TEACHING

Structural-logical scheme of the topic

Structural-logical scheme of the topic
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Orienting basis of action

Using visual aids, diagrams, tables, students analyze the notion the injury, injuries, fractures and dislocations.
After studying this topic students should have an idea of injury, traumatism, traumatic shock, dangers and peculiarities of the clinical course of various types of trauma; be able to help the injured person.

CONTENT OF TEACHING
FRACTURES. MECHANISM OF  OCCURRENCE. BONE CALLUS FORMATION. FIRST AID IN FRACTURES.

Definitions
Fracture.-A fracture is a structural break in the normal continuity of bone. This structural break, and hence fracture, may also occur through cartilage, epiphysis and epiphyseal plate.

Dislocation.—A dislocation is a total disruption of a joint with no remaining contact between the articular surfaces.

Subluxation.—A subluxation is a partial disruption of a joint with partial remaining, but abnormal, contact between the articulating surfaces.

Classification of fractures. 

1. On origin the fractures are divided on congenital and aсquired. The reasons of congenital fractures are the pathological changes in bone of fetus or trauma of abdomen at mother during pregnancy. Such fractures more often are multiple. Acquired fractures are divided into two subgroups: traumatic and pathological. Last are stipulated by changes in bone under influence of a tumor, osteomyelitis, tuberculosis, echinococcosis, bone syphilis. Are selected obstetric fractures, at passing of a fetus on maternal passages of mother.

2. Depending on damage of organs or tissues are distinguished fractures complicated and incomplicated. 

3. On localization distinguish fractures diaphysial, epiphysial, metaphysial in dependence on place of disposition of fracture line. 
4. The Direction and Form of the Fracture: Transverse; Longitudinal; Oblique; Spiral.

5. The Position of the Fragments: Without Dis​placement; Angular Displacement; Overriding; Rotary Displacement; Depressed (bones of skull); Impacted, meaning driven into one another.

A Simple Fracture is one in which there is no connection between the broken bone and the surface of the body.

A Loose Fracture is one in which the bone and its membranous covering are completely ruptured, so that the broken ends have free play.

Epiphyseal Separation, an injury of youth, is the detachment of an epiphysis from the shaft of a long bone, as a result of violence similar to that which causes fracture.

A Compound Fracture is one in which the fracture is in communication with the surface of the body. This connection may be due to the fact that a frag​ment of bone is forced outward through the skin or that a foreign substance is forced into the body.

A Comminuted Fracture is one in which the bone is more or less fragmented.

A Greenstick Fracture results from angulation beyond the limits of bending; there is failure on the tension side of the bone and the compression side bends. The resultant angulation may be hard to correct without completing the fracture. It is common in children, whose bones are relatively tough rather than brittle.

A Subperiosteal Fracture represents a crack through a bone without a change in its contour or alignment: wherefore it is supposed that the periosteum is not ruptured.

A Fissure Fracture is merely a crack running from a surface into, but not through, a long bone or through the entire thickness of a flat bone, such as the skull, without displacement.

Separation of a bone process is a form of fracture which occurs particularly in the neighborhood of joints, and the prominences to which muscles or tendons are attached are most likely to be affected.

Non-union represents an end stage of repair in which union of the fragments has failed to take place.

Delayed Union is a term which refers to a tardiness in the process of repair, that is, beyond and considerably beyond the period in which it is ordinarily complete.

Mal- Union represents the healing of a fracture in a position of undue angulation or shortening.

Mechanism of Injury
Tubular bone.—A tubular bone may be broken either by direct or indirect violence. For example the tibia may be fractured by direct violence if the bumper of a motor car strikes the bone or by indirect violence if a skier twists his body whilst the ski is held fixed. A bone fractured by direct violence is likely to be broken into several small pieces. Such a fracture is described as 'comminuted'. Indirect violence may be applied to a bone as a twisting force, in which case a spiral fracture results, or as a bending force, in which case a transverse or oblique fracture is produced. Double oblique fractures may occur so as to leave a 'butter​fly' fragment separated from the two main pieces of bone. 

Cancellous bone.—Cancellous bone may be fractured either by compression or by tension.

Compression fractures may occur for example if a patient falls from a height and lands on his heels: the compressive force travelling up die leg and through the trunk may produce a crush fracture of a vertebral body, of the tibial or femoral condyles, or of the os calcis. Such fractures are often impacted.

Traction injuries only occur in cancellous bone to which a ligament or tendon is attached, for example the medial malleolus. The bone is stressed by traction on the ligament. The fracture represents an avulsion of the bony attachment of the ligament and as such it is functionally equivalent to a rupture of the ligament. Such fractures are never impacted. Alternatively a tendon may avulse a significant fragment of bone as a result of vigorous contraction of its attached muscle, resulting in, for example, transverse fractures of the olecranon (triceps) or patella (quadriceps).

PATHOLOGY OF FRACTURE HEALING
Tubular bone.—A fracture of the shaft of a long bone disrupts the bone matrix, the periosteum and endosteum, the blood vessels in the medullary canal, in the cortex and in the periosteum, and the neighbouring soft tissues. The matrix, being inert, does not contribute to subsequent bone healing, but the blood vessels, periosteum and endosteum, and possibly the osteocytes in the involved bone do so.

The formation of callus .—The sequence of events in fracture healing is still subject to some dispute. According to one hypothesis ('haematoma' or 'induction') a haematoma is formed in the soft tissue spaces around the fracture site, the space between the fractured bone ends as well as in the medullary canal as a consequence of the disruption of blood vessels. This haematoma is invaded by granulation tissue as elsewhere in the body. Macrophages remove the haematoma at the apices of the capillary loops of which the granulation tissue is composed. At about two weeks, pluripotent mesenchymal cells derived from the surrounding soft tissues and from the endothelium of the capillaries lay down a loose connective tissue. This connective tissue which is composed of collagen fibres embedded in a dilute gel of proteoglycan subsequently becomes calcified and ossified over a period of weeks.

As the fracture haematoma becomes progressively organised and replaced by loose connective tissue, the bone ends become joined together. The repair tissue has very little rigidity or strength at this stage but from about three weeks a fibrocartilaginous tissue is formed. The matrix becomes increasingly calcified and later ossified so that the repair tissue between the fractured bone ends gradually becomes osseous. This repair tissue, known as callus, confers increasing rigidity and strength on the fracture and is now visible radiologically. Histologically, the repair tissue (callus) is composed of a randomly distrib​uted mass of fibrous tissue, cartilage and woven bone. Thus, the fracture callus will be distributed throughout the area originally occupied by the fracture haematoma.

The second hypothesis of fracture healing denies the existence or participation of a fracture haematoma in the sense of a circumscribed tumorous mass. According to this hypothesis ('periosteal' or 'proliferative') the osteoprogenitor or 'bone-forming stem' cells of the periosteum and endosteum are stimulated to proliferate within hours of a fracture occur​ring. Over the next few days these membranes become several layers thick and in time a distinct collar of cells is formed around each fragment some distance away from the fracture site. The two callus collars grow progressively towards each other eventually to meet and fuse some two weeks after injury. This cellular response to injury is apparently intrinsic to the osseous tissues and has been referred to as 'primary callus response'. It is a purposeful response to the disruption of the bone's mechanical integrity so that it is abolished by skeletal fixation (osteosynthesis) and enhanced by movement at the fracture site. The callus is not indiscriminately shed in all directions but advances from one fracture fragment to the other. It is not influenced by general systemic factors.

In addition to proliferating, the osteogenic (bone-forming) cells also begin to manifest signs of differentiation. As the cells proliferate, so do the capillaries amongst them but these do not grow as quickly as the osteogenic cells. The osteogenic cells closest to the shaft differentiate in the presence of abundant blood supply and become osteoblasts. In contrast, the cells farther away being in a relatively non-vascular environment differentiate into chondrocytes. Histologically, the fracture callus exhibits three layers merging into one another: bony trabeculae cemented to the shaft, an intermediate cartilage layer and an outer layer of proliferating osteogenic cells. In addition, the cartilaginous part of the callus is characteristically V-shaped since the wave of ossification begins from the shaft. The cartilage developing in a callus has a temporary existence only, however, and is eventually converted to bone by the process of endochondral ossification.

Whatever the mode of formation of the callus it is cemented to the original cortex. The anatomical dividing line between callus and cortical bone becomes increasingly blurred. Eventually the mass composed of callus and cortical bone is replaced by fully differentiated Haversian bone bridging the fracture site. At this point the bone returns to its original strength and rigidity but its anatomy and radiological appearance are still abnormal. Over the ensuing years, the mass of bone in the medullary canal and surrounding the fracture site is remodelled so that the anatomy of the bone gradually returns towards normal. This process involves osteoclastic resorption of redundant or poorly placed bone trabeculae and new bone formation as required.

Healing under conditions of rigid immobilisation.—When a fracture is accurately reduced and rigidly fixed with a plate and screws, the healing process is modified accord​ingly. An external callus is not formed, instead the fracture line gradually disappears. This has been referred to as 'primary bone healing' since it is believed that the union of the fracture fragments occurs without the participation of an intermediate tissue.

After fracture, the disruption of blood vessels and the arrest of bleeding within them leads to necrosis of bone in the areas immediately adjacent to the line of fracture. This dead bone is revitalised by the extension of the Haversian systems in the living portions. As time goes on the Haversian systems cross directly from one fracture fragment to the other. This involves osteoclasis and new bone formation so that the fracture gap is eventu​ally sealed off. The process amounts to no more than the normal remodelling that takes place in a bone. It is slow and the patient may be dependent on his implant for several months.

Healing under conditions of non-rigid immobilisation.—Most traditional devices of internal fixation allow some movement at the fracture site. They can be regarded as bone sutures whose primary purpose is to maintain the position of the fracture fragments. Under these conditions, the external callus is still the medium by which the fracture fragments are bridged. Non-rigid immobilisation like less than perfect reduction is associ​ated with more abundant callus formation. However, there is a limit to the amount of callus that can be formed so that ever increasing motion at the fracture site does not lead to an ever increasing amount of callus.

Cancellous bone
The pathological events following a fracture of cancellous bone are similar to those follow​ing a fracture of a tubular bone save that now the healing process occurs around a multitude of small fractures—one in each trabecula of the involved bone—rather than between the two large fracture fragments of the tubular cortex. Thus, although the histological events are similar, the clinical and radiological appearances are somewhat different because the fracture callus is spread evenly throughout a honeycomb of cancellous bone. Clinically, the principal difference is that abnormal motion and crepitus may never be present if the honeycomb structure is interlocked by the chance arrangement of the trabeculae at the fracture site. Such a fracture is said to be 'impacted'. Radiologically, the callus no longer appears as a bony mass surrounding the fracture site but instead may only be seen as a zone of increased radio-density (known as sclerosis) at the fracture site.

CLINICAL FEATURES AND DIAGNOSIS
There is usually a history of injury except in cases of stress fracture and some cases of pathological fracture. Immediately after the fracture has occurred the patient suffers local pain which ranges from mild to severe. The site of the fracture is tender, and within a few hours swelling and bruising appears. There is also some loss of function of the injured part which varies from minimal to complete.

If the bone ends have been displaced in relation to each other, deformity may be visible. It is often possible to elicit abnormal movement at the fracture site which is also associated with crepitus (a sensation of grating when the bone ends are moved against each other). The latter two signs should never be sought deliber​ately since their demonstration adds nothing to the diagnosis and merely causes pain and may result in further soft tissue damage and blood loss.

Radiography.—When a fracture is suspected on clinical grounds the diagnosis is confirmed by radiography. The bone can be seen to be fractured and the details of the fracture anatomy can be discerned. The minimum radiographic examination is only complete when radiographs of the whole bone have been obtained, including the joints in which it participates. Radiographs must also be obtained in two planes at right angles to each other (customarily antero-posterior and lateral). In certain circumstances oblique views may also be required to detect fractures, e.g. the elbow joint, the mandible.

FRACTURE DESCRIPTION
When a diagnosis of a fracture has been made, it is necessary to describe certain aspects of it fully in preparation for selecting appropriate treatment. 

fracture description.

(1) Compound (open) or closed

(2) Site—which bone?

—which part of bone ? (Intra-articular, Epiphysis, Diaphysis, Metaphysis)

(3) Fracture line? (Transverse, Spiral, Short oblique ± butterfly,Comminuted)

(4) Displacement

(5) Immediate complications

Clinical Aspects of Fracture Healing

Union = the healing of a fracture by bone.—As the fracture haematoma becomes organised to form fibrous tissue and subsequently woven bone, the abnormal movement originally demonstrable diminishes. Slight movement can, however, still be elicited, stressing the fracture site is painful, and local tenderness persists. At this stage the fracture is described as being 'sticky'. Between the third and sixth week following injury, the calcification and subsequent ossification occur​ring in the callus become visible radiologically and as this process progresses the fracture site becomes decreasingly tender and increasingly rigid and strong.

By approximately 6 weeks healing has progressed so that (l) no abnormal movement can be detected when the fracture is stressed, (2) stressing the fracture site is scarcely painful, and (3) local palpation provokes little or no tenderness.

This stage is described as 'clinical union'. Radiologically, bone can be seen to bridge the fracture, but since the bone is partly woven rather than Haversian in structure, it does not have a normal radiological texture. At this stage motion of the limb can be resumed without external splintage but totally unprotected stress is potentially unsafe and may lead to re-fracture.

As the woven bone of the callus is replaced by normal Haversian bone the fractura site becomes entirely painless irrespective of the patient's activity and the radiologicall texture of the bony mass surrounding the fracture site gradually becomes identical with that of the rest of the bone. Such a fracture is described as consolidated and at this point the healing process can be regarded as having come to an end.

DELAYED UNION AND NON-UNION OF FRACTURES
Delayed Union.—When a bone still displays abnormal movement, pain when the fracture site is stressed, and tenderness over the fracture site at a time when union should have occurred, the fracture is said to display 'delayed union'. Because ossification of the callus has been delayed, the callus in such a bone may be invisible or poorly visible on an x-ray and, if visible, it may not bridge the fracture site.

Such a delayed union is known as 'atrophic'. A fracture displaying delayed union may continue slowly to heal until finally it unites. On the other hand there may be ample callus formation at the ends of each fracture fragment but the two fail to 'join together'. Such a non-union is known as 'hypertrophic' If an obvious cause of non-union such as infection is evident, the underlying pathology should be treated. Commonlv there is no obvious cause of non-union, and in this event treatment relies upon two factors: absolute fixation and  the use of a bone graft.

Mal - union of fractures.—A fracture which unites in a position of deformity is to be mal-united. For example, a long bone shaft fracture may unite with significant angulation at the fracture site. This complication of normal healing may result from imperfect reduction or failure to stabilise a previously satisfactory reduction. Mal-union usually, but not always, results in impaired function and lie loss.

Pseudarthrosis.—However, the scar may be a long one and may even contain within it a cavity occasionally displaying all the tissue elements of a synovial joint. Such an abnormal joint is known as a 'pseudarthrosis'.
Persistent abnormal movement at a fracture site interferes with the function of a limb and the fibrous tissue in an un-united fracture is usually painful when stressed. Non-union is therefore usually unacceptable to the patient. Occasion​ally, however, a very firm fibrous scar forms so that, if the bone is not heavily loaded, as in the upper limb, the result is indistinguishable clinically from bony union. 

factors influencing time for fracture healing
1.Age

2.Constitution

3. Blood supply

4.Fracture type (site, configuration, cortical/cancellous bone)

5. Displacement

6. Soft tissue damage

7.Apposition of fragments

8.Immobilisation

the causes of delayed union of fractures

1. Compound fracture

2. Severe initial injury

3. Infection

4. Soft tissue interposition

5. Poor blood supply

6. Inadequate immobilisation

7. Systemic disorder, e.g. uraemia

8. Pathological fracture

9. Distraction of the fracture fragments

CLOSED INJURIES OF SOFT TISSUES, SCULL, CHEST, ABDOMINAL ORGANS

As injury or trauma named sudden effect of the external agent calling in tissues and  organs anatomic disturbances, which are accompanied by local and general response of an organism. The science which investigates conditions, preventive maintenance and treatment of traumas — is named traumatology.
Traumatic injures takes the third place in general morbidity (12,7 %), conceding an influenza and acute catarrh of the upper respiratory paths,  and also cardio-vascular  diseases. At mail  trauma meets in 2 times more often,  than at the femail. Trauma takes the first place in general morbidity of a mail in age from 15 to 29 years.

On conditions of origin of a trauma it is possible to divide into three groups: industrial, non- industrial and military.

Industrial traumatism divide on: а) industrial; б) agricultural.

Non-industrial traumatism: а) transport; б) street; в) children's; г) domestic; д) sports; е) deliberate.

Military traumas: а) bullet damages; б) the closed damages.

By the form of damaging agent are selected: 1) mechanical; 2) chemical; 3) thermal; 4) radial; 5) fire; 6) combined.

Kinds of mechanical traumas. Select the closed traumas, at which skin and mucous  not damaged,  and opened, accompanied by damage of mucous and skin, that sharply increases danger of microbic contamination of damaged tissues and results in complications,  occasionally very hard (tetanus, osteomyelitis, gas gangrene).

Distinguish uncomplicated and complicated damages; on time of development of complication can be direct,  arising at the moment of damage or at the first hours after it (shock, bleeding, damage of the vitally important organs). The complications arising in various terms (from several hours about several weeks after a trauma), which reason is the surgical infection (local purulent infection-suppuration of wounds,  peritonitis, pleuritis etc. or general purulent infection - sepsis, gas gangrene, tetanus) are nearest complications. The late complications occur in the remote terms after damage and are connected to development of a chronic purulent surgical infection (chronic osteomyelytis, fistulas etc.).

Depending on character of damage of a trauma can be simple,  which is the damage of one organ or its part (fracture), and combined,  at which are combined various localization of damage and various injuring factors (fracture of a leg both frostbite of feet).

Depending on damage of hollow organs distinguish traumas penetrating in a cavity (abdominal, chest, cranial, joint), which can bring a number of serious complications - bleeding, peritonitis, pneumothorax, contamination of cavity, and not penetrating.

Select also traumas: direct, arising immediately on a place of the injuring factor (fractures of feet, forearms at a falling of a heavy subject or impact), and indirect,  arising in the field of remote from a place of operation of injuring force (fracture of a backbone at a falling on tubers of ischium). Acute traumas arise at sudden single effect of the injuring factor; the chronic traumas develops in an outcome of long duration repeated effect of the injuring agent (callositas,  Dupuitren's contracture etc.). The weight of damages and their consequences is determined by the several factors.

1.Mechanism of a trauma and external factor called damage: the heavy and rigid subjects call heavier destructions of tissues,  than light,  soft subjects; acute subjects more often call opened damages, and obtuse - closed. Has value thermal and chemical condition of the injuring agent. The large role is played and direction of injuring force,  angle of its operations,  speed and duration. The study of the mechanism of a trauma has large value for the diagnosis, for example, fractures and determination of singularities of damage (kind of a fracture: oblique, cross-sectional, spiral etc.). At the certain mechanism of a trauma usually there are typical damages: so, at a falling on a palm of prolated hand it can be a fracture of radial bone in a typical place,  spiral shin bone fracture on a slippery road). 

2.Anatomo-physiological singularities of organs and tissuess. Parenchymal organs (liver, spleen, brain) has small stability to damage at effect even of small force. Anatomic singularities of a skin makes its steady against effect of the injuring factor,  owing to what quite often at a wholeness of skin, of abdominal wall or cranial box the heavy destructions of deep tissues are observed: the closed fractures,  ruptures of internal organs, massive crushing of soft tissues. Significant stability to damage has osseous tissue. The essential value has a physiological condition of a organ: the bullet wounds of a stomach or small intestine,  when they are overflowed by food,  result in the greater rupture,  that it is necessary to take into account also at an obtuse trauma of a stomach (impact, falling). At the same time wound of an empty organ limits by formation of inlet and outlet orifices according to the size of injuring subject. At the old and elderly people the physiological changes of osseous tissue result in greater fragility of bones and more often result in damage even at a minor trauma.

3. The pathological changes of organs and tissues results in their less steady against a trauma: the small effort suffices for their damage. The rupture of pathologically changed spleen at malaria can arise at turn in bed, spleen while the rupture of spleen at healthy personne happens in an outcome of significant effect on the lower ribs at the left site of chest; at defeats of bones by tumours, osteomyelitis there are pathological fractures at a minor trauma. The factors reducing stability of organs and tissues to effect of the injuring agent,  can be also disturbances of nutrition and methabolism, anaemias, avitaminosises.

4. The unfavorable conditions of external environment can considerably complicate current of damage: the trauma on cold frequently is complicated by a heavy shock; frostbite, supercooling in a combination with fracture can become complicated by development of pneumonia,  osteomyelitis, endarteritis, heat and contamination of a wound by ground,  by scraps of clothes sharply increase microbic contamination of a wound and danger of purulent complications.

5. General condition of an organism: depressing of immunitny,  allergic responses,  alcoholism, the disturbances of methabolism reduces  stability of an organism to trauma and results in development of a shock, infectious complications etc.

Main method of diagnosis of character of traumatic damages is clinical. To diagnostics apply special methods of examination of the patients with trauma and complications of traumas.

Anamnesis. At traumatic damages it is very important to find out the their origin,  as it plays a role both in diagnostics and in prophylaxis of industrial traumatism.  At finding out of the mechanism of a trauma already from the story of patient it is possible to put the preliminary diagnosis and to plan the examination (for example: the falling on a prolated hand results usually in a radial bone fracture in a typical place or fracture of head of humerus, the falling from altitude on buttocks results in compressive fracture of lumbal vertebrae). The examination of the patient and place of a trauma even without special vehicles can give the valuable information for the diagnosis,  it is possible to assume localization and character of damage. It is necessary carry out comparative inspection of healthy and injured limbs. At inspection of damaged organ which has undergone to a trauma, distinguish three basic  positions: passive, active and conditional.

1.The passive position of whole body is characteristic of heavy damages at a unconscious condition of patient,  at damage of a head or spinal marrow with presence of a paralysis. The passive position of a limb is possible for example, at fracture (fracture of neck of thigh-bone- the damaged limb is passive roteted outsude), at damage of large nerves (the passive position of a limb and absence of active motions).

 The conditional position of a limb is observed at dislocations, fractures in acute period or at incorrectly accrete bone fracture or at development of ankylosis.

At examination of patient it is very important to find out change of position of a limb concerning an axis of a limb. Axis of the upper and lower limbs varies at fractures,  dislocations, and also at incorrectly accrete fractures of bones of limbs,  ankylosis. The change of an axis can be of congenital character or at curvature of bones at their disease (for example,  at rachitis).

The examination allows to reveal change of a damaged organ and flattening of an outline of a joint at hemarthrosis,  swelling at hematoma of soft tissues,  deformation of a limb at fracture etc.

Palpation is a following investigation phase. At palpation of a place of trauma  determine presence of the induration, swelling. At fractures of a jaw palpation is performed  through a oral cavity, at a fracture of coccygeal bone through rectum. It is possible to determine presence of fluid in a joint (for example, floating patella at hemarthrosis,  synovitis). Palpation allows to determine a defect of tissues as retraction (at a ruprure of a muscle, sinew). 

Auscultation has large value at damages of organs of pectoral or abdominal cavites,  allows to reveal the changes which have arisen owing to a trauma (for example, absence of peristalsis at posttraumatic peritonitis; attenuation or absence of breathing at damages of lungs,  pneumo- and hemothorax; and characteristic noise at  posttraumatic aneurism).

Determination of motions in a joint begin from finding  out of capability of active motions produced by patient. The capability of production of passive motions is determined by the doctor. Thus install fact of absence of active or passive motions or limitation,  sickliness at motions. The measurements of volume of motions in a joint registered in degrees,  make by goniometer. The changes of volume of motions in joints can be various: from a full immovability (ankylosis) to limitation of motions (contractura).

          The important place in examination of the patient with trauma takes measurement of length of a limb. The measurement of length can be produced on an eye by comparative comparison symmetric of departments of finitenesses among themselvessymmetric  comparison of separate segments and levels symmetrically located osseous of ledges among themselves. Length of and finiteness varies at fractures,  dislocations.

Circle of and finiteness measure at identical levels of symmetrical departments of finitenesses. The difference in and circle of and finiteness at the patient who has transferred a trauma of a limb, oedema indicates increase of volume of one limb at  hematoma, effusion of blood, displacement of osseous fragments.

X-ray methods of research in traumatology plays a main role. Roentgenograms make in two projections   direct and lateral,  and if necessary a in other projections. At fractures, dislocations roentgenogram allows to determine character of displacement of fragments at a fracture and of articulate ends bone at dislocations,  and the repeated researches allows to inspect effectiveness of reposition of fragments,  elimination of a dislocation to estimate outcomes of treatment,  union of bones etc.

In traumatology are used also radiopaque methods: arthrography-contrast research of joints, angiography-research of vessels etc.

Tomography allows to receive x-ray image of bone and other organs on various depth; the level-by-level snapshots give also capability to detail damages of organs, to reveal foreingh bodies.

At examination of the patient with traumatic damages and their consequences use functional methods of research for definition of blood flow - ultrasonic dopplerography,  rheography, oscillography. To research of condition of contractive  ability of muscles apply electromyography.

Kinds of the help to patient with trauma:

— himself and the mutual aid given to patient himself or by people, near him;

—  the help before hospitalisation given by the medical assistant on a first-aid post;

— the first medical aid given by the doctor on  doctor's item or on item of the urgent help;

— the qualified help given by the doctor traumatologist (surgeon) in polyclinics, specialized machine of first aid and traumatologic (surgical) hospitals;

—the specialized help given by the doctors depending on character of a trauma and kind of damage in specialized departments or hospitals.
Shock

The shock is accompanied by steep depressing of a central nervous system and blood circulation, develops under influence of a trauma (wound, burns, bleeding, electrotrauma etc.), some diseases (infarct of the myocardium, peritonitis, sepsis etc.), immunologic conflicts (transfusion of blood, incompatible on group, anaphilaxy) and other factors. Because of reasons, stipulating it, a shock divide on traumatic (postwound, postburn, postoperative, after an electrotrauma etc.), hemorragic (at massive bleeding and large blood loss), cardiogenic, posttransfusion, anaphilactic, infectious-toxic and dehydration, or water-electrolitedeficiency.

On the gear of origin distinguish the following kinds of a shock:

Hypovolemic, or oligovolemic, stipulated by primary decreasing of volume of circulatting blood or plasma (traumatic, hemorragic, dehydration), and normvolemic, not connected with primary decreasing of volume of blood. To normvolemic a shock concern cardiogenic (connected with primary weakness of heart — infarct of the myocardium, operation on heart, tromboembolism of lung artery etc.) and vasogenic (posttransfusion, anaphilactic, infectious-toxic).

In stage of a developed shock at all patients is observed hypovolemia owing to  secvestration of significant quantity of blood in microcirculating channel, and transition of fluid from blood in extravessel space (edema of tissues). Therefore main patophisiologic basis of any shock make decreasing of volume of circulatting blood (VCB) and disturbance of tissue blood supply. A corollary of these changes are hypoxia of tissues and metabolic acidosis. It is possible to schematically present diverse functional changes, explicatings at a shock, as interconnected and sequentially of upcoming phases: nervous, vessel and metabolic.

The nervous phase is stipulated by an irritation of a nervous system. It "starts" a circuit of responses, is characterized by energization of sympathoadrenal system and let in blood huge quantity of adrenaline and noradrenaline.

Vessel phase first of all is exhibited by vasoconstriction of a microcirculating channel (arteriols, capillary tubes, venules of a skin, muscles, organs of abdominal cavity), opening of arteriolo-venuos shunts, extension of capillary tubes in connection with increase of acidosis and paralysis of precapillar sphincters, sequestration of blood in microcircular pool and intravessel coagulation, and also centralization of blood circulation.

In a metabolic phase the methabolism of substances is upset owing to hypoxia of tissues presenting to metabolic acidosis.

As at a shock more marked indications of insufficiency of blood circulation, it frequently identify with acute cardiovascular (circulating) insufficiency. Under traumatic shock understand response of an organism to a trauma expressed in acute drop of functions of vitally - important systems. For an evaluation of condition of patient at heavy trauma at once it is necessary to find out the following:

1. Capability of contact with the patient is answers to problems, fulfilment of the elementary operations: to open and to close eyes to raise limbs, to open mouth, to turn a head. Presence of stupor,  somnolence.

2. Permeability of respiratory tract :  tonque retraction,  aspiration of blood,  vomitive masses.

3. Condition of breathing: presence of breathing,  it's frequency, depth, rhythm.

4. Condition of cardio-vascular system- frequency, rhythm, pressure and filling of pulse,  level of arterial pressure.

5. Presence of eye symptoms: active motions of eye apples,  spontaneous motions of eye apples ("floating look"); presence of corneal reflex, mydriatic pupils, anisocoria, absence of a reaction of pupils on light.

6. Presence of bleeding, leak of sanious fluid from and nose, ears.

7. Tone of muscles. At and tone comparison of muscles from two legs determine low blood pressure or мышечную high blood pressure.

As CNS,  system of breathing and blood circulation tightly are connected among themselves,  the condition should be estimated them in a complex and to eliminate disorders simultaneously.

Evaluation of a function of a central nervous system. The main reasons of disturbance of a CNS function at trauma are trauma of brain, disorder of blood circulation,  breathin, bleeding and loss of blood. At examination takes into account three groups of symptoms describing condition of function of CNS: consciousness, reaction of pupils and safety of reflexes,  adequacy of behaviour.

The disturbance of consciousness can be of easy, mean and heavy degree. At  easy degree of disturbance (stupor) the patient is disoriented in time,  place, put on the brakes, sleepy, confused answers problems, on a command opens eyes,  shows the tonque and т. Item. A reaction of pupils on light,  the reflexes are saved.

 At mean degree of disturbance of consciousness (sopor) the patient fails to be woken. Any commands does not be executed, but reacts on pain and irritation (injection, nip), protective motions. Assignment of a hand, turn of a head (protective reflex). The pupils of normal size or are midriatic, response on light good and little. 

A heavy degree of depressing of consciousness. Coma. The contact to the patient is impossible,  to a hail does not react,  it fails to be woken,  protective reflexes on pain and irritation are negative, ciliary, corneal reflexes negative. The pupils moderately are extended,  response on light flasque. The weakening of response of pupils on light speaks about recess of degree of depressing of nervous system. The depressing of consciousness always is accompanied by disorder of function of breathing and blood circulation: tachypnoe, tachycardia, weak frequent pulse.

The condition of pupils is the important indication of continued depressing of functions of central nervous system. The mydriatic pupils with absence of their reaction on light at stop of breathing and blood circulation indicates death. Anisocoria at craniocerebral trauma testifies,  as a rule damage of hemispheres or effusion of blood in brain  to compression of brain.

Disorders of breathing. At determination of disorder of breathing at heavy traumatic damages are guided by such symptoms,  as: 

cyanosis of skin and mucous; presence of respiratory motions of chest;

frequency and depth of breathing;

rhythm of respiratory motions; breast participation of auxiliary muscles and neck in breathing;

exotic excursions of chest at breathing (paradoxical breathing);

tachycardia.

The reasons of disorders of breathing at trauma are:

pain stipulated by trauma of chest (a contusion, squeezing, fracture of ribs,  rupture of the diaphragm);

decreasing of respiratory surface of lungs at compression of lungs at pneumothorax, hemothorax;

obturation of respiratory paths by blood, mucus, vomitive masses;

closing of an entrance in larynx by tonque retraction in unconscious condition of the patient; 

massive bleeding with development of "shock" lung; 

stop of breathing at trauma of brain and damage of respiratory centre;

disturbance of a mechanics of breathing at a double multiple fractures of ribs.

At examination of the patient with heavy trauma determines in the urgent order presence of indications of disorders of breathing. A stop of breathing (apnae), cyanosys of interchange of gases skin speaks about heavy disturbance (hypoxia); the hurried shallow breathing speaks about disorder of breathing stipulated by pain (a fracture of ribs,  contusion of chest wall), and conducts to decreasing of ventilating capacity of lungs, hypercapnia and hypoxia. At bleeding the breathing becomes steep and hurried owing to and drop VCB,  pulmonary blood flow. At partial closing of respiratory paths breathing стридорозное,  with a noisy exhalation; at full obstruction of respiratory paths the stop of breathing comes, fast develops total cyanosis with consequent stop of blood circulation.

If at examination of the patient observed the exotic respiratory motions of chest wall  - part of chest sinks down at an inhalation and bulges at an exhalation,  sternocleidomastoid, large pectoral, scalene muscles are sharply intense at an inhalation-   it is a syndrome of paradoxical breathing stipulated by disturbance of mechanical stability of chest wall at a double multiple fracture of ribs. The expressed load at a system of respiratory muscles results in fast their exhaustion and development of acute respiratory insufficiency.

The condition of a function of organs of breathing can be estimated with the help of auscultation and percussion of a chest wall. Bandbox sound with absence of respiratory noise above a half of chest indicates pneumothorax,  shortening of percussion sound and absence of respiratory noise indicates hemothorax.

If on clinical indications (the shallow hurried breathing,  cyanosys, tachycardia) is installed acute respiratory insufficiency, follows at once to determine and to remove the it's reason.

Determination of condition of blood circulation. The reasons of disorder of blood circulation at traumatic damages are pain,  traumatic shock, bleeding and loss of blood, hemorrhagic shock. The evaluation of degree of disturbance of blood circulation at primary examination of patient with trauma is carried out on condition of skin, pulse (frequency, filling, pressure), level of arterial blood pressure, condition of peripheral blood circulation (pallor, cyanosys of skin). 

If at examination of the patient with a heavy trauma are determined pallor of skin, cyanosys of lips, tip of nose, ear bowls,  fingers of hands and legs,  hypothermia of limbs,  cold sticky sweat,  quick pulse of weak filling,  drop of ABP, it testifies to serious disorder of blood circulation. The stronger transferred symptoms are expressed,  the more degree of disorder of blood circulation. For determination of a condition of blood circulation in hospital carryed out taking of central venous pressure, volume of circulatting blood,  hemoglobin level,  hematocrite,  diuresis. 
The reason of a shock is a pain more often called by heavy damage and blood loss.

Assume to a shock: overfatigue, general exhaustion, feeling of fear etc.

On clinical current traumatic shock divide into two phases —  erectile and torpide. Erectile phase is observed rarely (at 5 — 10 % of the patients with a shock). It is short and fast passes in torpide phase. More often erectile phase of a shock is marked at burns.  It's characteristics are sharp energization (propulsion and emotional), increase of palpitation and breathing, increase of ABP, hyperemia and cyanosis of a face, quite often — disturbances of consciousness.

Main symptoms of torpide phase are: stupor of the patient, though the consciousness is more often saved, grayish or marble colouring of skin, cold sticky sweat on a face, thready pulse, surface breathing, low ABP, decreasing of diuresis up to anuria.

Main parameters of degree of a shock serve frequency of pulse, level of ABP and CVP. Distinguish 4 degrees of shock: easy, mean, or compensated, heavy, or decompensated, and agony.

The collapse — acute circulating insufficiency distinguished from a shock only that develops owing to primary weakness of cardiovascular system, in particular fallings of vascular tension on a background of increase of activity of a parasympatic nervous system (vagus). Clinics of shock and collapse are similar among themselves. The difference consists only that at a collapse the patient always loses consciousness. In the foreign literature of concept "shock" and " collapse" frequently do not differentiate. Usually collapse complicates current of various infectious diseases and frequently is observed at convalescens. Principles of diagnostics and treatment at a collapse practically same, as at a shock: a fulfilment of VCB, introduction of cordial means, oxygenotherapy and the introduction of catecholamines — noradrinalin or phenylephrine hydrochloride.

Syncope — generalized or diffuse hypovolemia of a brain connected to sudden acute redistribution of blood in a body (by outflow it from brain in trunk, especially  abdominal cavity). Clinically is exhibited by short-term loss of consciousness, pallor of a skin, dizziness, sharp weakness, sweating, sometimes by nausea. This promote sharp stand up, famine, cahexia, low vascular tension, neurocirculatory distonia etc. The patient needs to be laid, by supplying an easy approach of a fresh air to liberate from constraining clothes, for energization of respiratory centre to give him to smell moistened by a solution of ammonia a wadded ball.

Closed injures – injures of tissues and organs without damages of skin. 

Contusion of soft tissues - a closed ingury with destruction of underskin-fat with it's lymphatic and blood vessels of small calibre and nerves. Distension – it is tension of tissues, called by their hyperdistension, accompanyed with preservation of anatomic structure. If takes place disturbance of anatomic structure of tissues it is rupture. 

Contusion usually results from a falling or impact, marked obtuse subject possessing a small kinetic energy (a stone, details of a product, tool ). Contusions of soft tissues can be independent damage or are observed simultaneously at fractures, marked obtuse subject; contused wounds. Meet outside (surface) contusions of a limbs and more often head, it can be accompanied by a contusions and other damages (concussion, gap) of internal organs of chest, abdomen, head brain. Clinical indications of a contusion are a pain, edema, hemorrhage, disturbance of a function.

The pain — first symptom of a contusion — occurs at once at the moment of a trauma and it happens significant. Especially strong pain happens at contusions of periosteum. Then the pain a little decreases or has moderate character, and after 1 — 3 h after a trauma is renewed or considerably amplifies. Change of character of pain, increase of its intensity are stipulated by amplification of traumatic edema, hemorrhage (impregnation of tissuess by blood), increase of hematoma.

At a contusion of a limb motions in joints in the beginning are saved, and in accordance with increase of hemorrhage and edema they become impossible, especially at hemarthrosis. By such disorder of a function the contusion differs from fractures and dislocations, at which the active and passive motions become impossible at once after trauma.

Swelling in the field of a contusion occurs fast. At inspection it has a kind of painful condensation, which without the precise boundaries passes in healthy tissues. Greatest pain at palpation is marked at a contusion of periosteum, formation of underperiosteum hematoma. Swelling, as a rule, accrues at the first hours or day after a trauma, that is stipulated by development of traumatic edema and inflammatory changes.

The development of a bruise is characteristic of contusion, that is stipulated by impregnation of a skin and underskin fat by the given vent blood. The time of appearance of a bruise depends on depth of hamorrhage. At contusion of a skin and underskin fat it occurs at first minutes or hours. At contusion of muscles, bruise there is on 2 — 3-rd day and sometimes far from a place of a contusion. The appearance of late bruises, especially far from a place of a contusion, is a serious symptom and requires additional research, for example X-ray — for an elemination of a fracture or crack of a bone. As an example it is possible to result a symptom of glasses — bruises in area of orbits, which occur in some hours or even for the second day after a contusion of a head. Appearance of this symptom is an indication of a trauma of a skull — fracture of its basis.

The colour of a bruise is subjected to certain changes owing to disintegration of hemoglobine. Fresh bruise of red colour, through 5 — 6 days it becomes green, and then — yellow. On colour of a bruise it is possible to judge prescription of a trauma.

At rendering assistance on a place of contusion of a limb superimposes pressing bandage. Within the first day for decreasing of hemorrhage to a place of a contusion applies a packet with ice, through each 2 h. makes interraptions on 30 — 40 min. At contusion of a limb accompanied by haemarthrosis, the it's necessary  to created it's rest — raised position; to impose pressing bandage on a joint. From 2 — 3-rd day for acceleration of resorption apply thermal procedures . Large haematomas are punctured through 5 — 7 days, removes blood and superimposes pressing bandage.

At examination of the patient with contusion of a limb it is necessary to determine puls on peripheral arteries to compare temperature of skin of both limbs, to investigate sensitivity on peripheral segments, as the contusions can be accompanied  by injury or compression by haematoma of vascular-nerves fascicles. At suspicion of possible damage of bone it is necessary to perform X-ray research. 

The ruptura of muscles is observed at excessive their distension. Most frequently are damaged biceps muscle of shoulder, quadriceps muscle of thigh and gastrocnemicus muscle. A clinical picture is rather precise: in a moment of a ruptura the patient feels a strong pain (as impact by an electricity), the function of a muscle is completely eliminated. On a place of a ruptura are determined a cavity and hematoma.

At an incomplete ruptura of muscle a limb is immobilised by plaster bandage, by giving a muscle a position of full relaxation: at a ruptura of biceps muscle the upper  limb is immobilised in aposition of an inflection in elbow joint under a right angle,  at a ruptura of quadriceps muscle of thigh on the lower limb superimpose bandage in a straightened position, at ruptura of gastrocnemicus muscle the leg is bent in a knee joint. Immobilization proceeds 2 - 3 weeks, then apply massage,  medical physical culture.

At a full ruptura of muscles treatment only operative. Stitching of muscle with immobilization of a limb after operation on 2 -  3 weeks.

The ruptures of sinews are accompanied by pain and disturbance of a function of a joint. More often there are ruptures of sinews of a hand and fingers, Achilles tendon, sinew of the long head of biceps. At a ruptura of sinews the patients marks a pain, the function of a joint (inflection or unbending is upset depending on a damaged sinew). At examination are determined swelling, sickliness in a place of a ruptura.

Treatment operative-stitching of a sinew.

Crush-syndrom is commonly associated with earthquakes, air-raids and with mining and other accidents. A similar effect may follow the application of a tourniquet for too long a period.  It’s original morbid condition caused by long-lived (4 — 8 hours) compression of soft tissues of extremities, in which basis lays an ischemic necrosis of muscles, intoxication by products of a necrosis with development of hepatonephric failure. There is a syndrom after remission of an extremity of a prelum, extraction of the injured from under scrap of decayed buildings, structures, soil. In development of syndrom plays role the following pathogenetic factors:
1. Pain stimulation, 

2. Traumatic toxemia owing to an adsorption of product of decomposition of tissues 

3. Loss of plasma and loss of blood.

          In clinical flow of a traumatic toxicosis distinguish 3 periods:

a) period of edema and vascular failure (continued from 1 — 3 day); 

b) period of acute renal failure (continued from 3-rd to 9 — 12-th day); 

3) period of convalescence.

          In the first period at once after remission of an extremity of a prelum the patients marks pain and impossibility of motions, weakness, nausea. The general condition can be satisfactory, skin acyanotic, small tachycardia, arterial pressure normal. However is prompt, within several hours, the edema of the crushed extremity accrues, puls simultaneously becomes frequent, the arterial pressure is sunk, temperature of a body increases, the skin becomes cyanotic, the patient marks the expressed weakness. The clinical picture of a shock develops. At survey of an extremity at once after extraction of the injured from under scrap it are marked its paleness, set of grazes, ecchymoses. The edema of an extremity promptly accrues, its volume is considerably enlarged, the skin gains nonuniform purple-cyanotic colouring, on it there are hemorrhages, bladders with serous or serous-hemorrhagic contents. At a palpation the tissues of wooden density are determined, at pressing by a finger on a skin does not remain pressings. The motions in joints are impossible, attempt to effect them produces a sharp pain. The pulsing of peripheric arterias (in distal departments of an extremity) is not determined, all types of sensitivity are lost. Very promptly, sometimes at once, decreases the quantity of urine — up to 50 — 70 ml per day. The urine gains lacquered-red, and then dark - brown colouring, contents of protein is high (600 — 1200 mg/l). At a microscopy of a urine discovers many erythrocytes, and also casts of channals, consisting from a myoglobin. The pachemia — Augmentation of hemoglobin contens, erythrocytes and high hematocrit figure is marked, progresses uremia.

          The transition of illness in the period of acute renal failure is characterized by regeneration of a circulation and progressing of renal failure. In this period the pain dicreasis, the arterial pressure becomes normal, there is a moderate tachycardia — puls corresponds to temperature 37,5-38,5 С. Despite of enriching of a circulation, the renal failure progresses, the oliguria transferrs in anuria, level of a urea high accrues. At an extensive lesion of tissues the treatment can be unefficient, in such cases on 5-7-й day educes a uremia, which can give in more of the patient.

          At favourable flow of disease and efficacy of conducted treatment there occurs the period of convalescence. The blanket state of the patients is improved, is moderated uremia, enlarges quantity of urine, in it the cylinders and erythrocytes peter. On a background of enriching of a blanket state there is a pain in an extremity, which can has the expressed stinging character, the edema of an extremity is moderated, the sensitivity is recovered. At survey of a staggered extremity the extensive fields of a necrosis of a skin are determined, in a wound stick out necrotizing muscles, which have a dull grey view, can slough by pieces, accrue an atrophy of muscles, rigidity in joints.

          On haeviness of flow of crush-syndrom distinguish 4 forms (by M.I.Kusin). The duration of compression and damage of one or two extremities is put in a basis of this division.

а. The mild form of disease educes at a compression failure of one extremity within no more than 4 hours. The signs of breaking of a hemodynamics and change of function of kidneys are inappreciable, easily yield to conservative treatment.

b. The form of medial haeviness educes at a compression of one or two extremities during 4 — 6 hours. The disease streams with inappreciable haemodynamic distresses. The breakings on the part of kidneys are expressed moderately.

c. The serious form educes at a compression of one or two extremities during 6 — 8 hours. The disease streams hardly with the expressed signs of cardiovascular and acute renal failure.

d. Extremely serious — educes in the event that crushed there are mild tissues of both inferior extremities during 8 and more hours. The disease streams extremely hardly. Per the first two days after a decompression the acute cardiovascular failure often which is coming to an end by mors educes.

The outcome of disease in many respects depends on an exact and well-timed medical care. 

1. Problems of first aid :

a. To eliminate pain (hypodermic introduction 1 ml 2 % of promedol and to give to drink 50 — 100 mls of alcohol),

b. The freed extremity to process by iodine and tightly to bandage with the help of elastic bandage,

c. To immobilize affected limb;

d. To cover extremity with bladders with ice or cold water,

e. To give to drink alkaline water.

2. Problems of the first medical assistance are 

a. Mesures of the first aid. Besides the doctor should:

— Check and correct of bandages,

— Perform mesures on stabilization of cardiac activity,

— Transportation in a surgical hospital. 

 b. The qualified help appears in surgical hospital:

— For prophylaxis and scrambling with an acute heart failure it is necessary to adjust system of intravenous dropwise injections (2-3 litres per day) Polyglucin and fresh citric blood;

— Control of a diuresis (in norm 50 ml of urine at one hour),

— Paranephritic novocainic blockage,

— Immobilization of a defective extremity by plaster-of-Paris splint.

— Refrigerating an extremity by ice,

— At an increasing edema — wide longitudinal incisions of a skin and fascias.

Treatment. At once after remission of an extremity of a prelum to the patient introduce promedolum, morphinum, a defective extremity tightly bandage by elastic or usual bandage, superimpose on it the transport splint. Before transportation at signs of begin cardiovascular failure to the patient introduce ephedrine, noradrenalinum, antishock blood-substituting fluids (Polyglucinum). After delivery him in a hospital treatment conduct with the count of the season(term) of a course of a disease. At once begin antishock and detoxicating therapy. Intravenously introduce antishock blood-substituting solutions, solution of albuminum, plasma, solutions of soda. Total of fluid, introduced for day, should make 3000 — 4000 ml. At entering the patient conduct circular novocainic blockage of an extremity and put bladders with ice round it. The facing of an extremity by bladders with ice is prolonged during 2 — 3 days, through everyone 3 — 5 hours the bladders take out on 1,5 — 2 hours. Assign as antibiotics of a wide action spectrum. Behind the patient conducts constant observation (taking of arterial pressure, pulse rate, hourly diuresis).

          Antishock and detoxicating therapy is carried out in the first period. At increase of renal failure drop of a diuresis effect wide dissection of injured tissues.

          In the second period of illness, at coming of the patient from a state of a shock, for scrambling with renal failure will use a haemodialysis (artifitial kidney).

          In the third period is performed treatment of purulent wounds, necrosises, gangrene by general rules.

QUESTIONS FOR SELF-CONTROL:  

1. Injury.

2. Signs of bone fracture and first aid in this cases.

3. Signs of dislocation and first aid in this cases.

4. The main terminological concepts that characterize the traumatic pathology.

5. Provide first aid in cases of the chest injury and its organs.
SYSTEM OF TRAINING TASKS

1. Patient N., 52 years old, suffered when the entrance of the house fire is unknown explosive device. In the area of the left surface of the neck, in the projection of m. Strernoqleudomastoideus there are three fractured wounds with a diameter of 2x3 mm. from which constantly dark blood flows. There is a pronounced edema of the left half of the neck, and there is a marked increase in the hematoma, not pulsating. Determine the amount of first aid.

2. In the receiving department delivered a patient M. 54 years old, with complaints of headache, dizziness, partial loss of memory for past events, dyspeptic disorders. The indicated symptoms arose an hour ago after a fall with a headache on asphalt, doctors of ambulance carriers noted a loss of consciousness for 30 minutes. Objectively: hematoma in the neck area, weakened reflexes, paresis of the right lower limb, slight hypotension. What is the most likely pre-diagnosis?

3. Patient V., acted with complaints of pain, swelling, impossibility of movement and the presence of hemorrhage in the area of the left knee joint. From anamnesis: there was a fall on a slippery road. When viewed in the area of the left knee joint hematoma 6x4 cm, pronounced swelling, palpation - sharp pain. X-ray defects of bone integrity are absent. What kind of damage is the patient?

4. Patient 54 years old, complains about fever, shortness of breath, cough with purulent purulent discharge up to 100 ml per day. Ill ill 20 days. Objectively: cyanosis of the lips, pale, shortness of breath in peace. Percussion to the right of the IV rib is down dull sound, up - boxed. Breath below the IV rib is not audible. X-ray: right-side gidropnevmotoraks. Collapse of the lungs of the 1st century BC. What method of treatment would be appropriate?


5. In patient K., sarcoma of soft tissues of the right thigh. The examination revealed multiple metastases in the lungs, liver, lymph nodes. A number of courses of radiation and chemotherapy were conducted. A month later, when standing up from the bed, the patient felt a sharp pain in the right thigh. In X-ray examination, the fracture N / 3 of the right hip was diagnosed, the cause of which was the spread of the tumor process. What is a breakthrough in origin?

6. The ambulance team went to help the victim shot down by the car. When viewed, the overall condition is heavy. Expression of traumatic shock. Visually determined by the presence of wounds in the middle third of the right shin on the front surface of 12x8 cm, from which the ends of the tibia, which have oblique and transverse fracture, stand. The tibia in the wound is not visualized. From the wound abundant bleeding. The left lower limb is in the position of lateral rotation, markedly shortened. What will be the sequence of assisting the victim?

7. A man, 70 years old, had a fracture of the femur due to the fall. What is the most common place of fracture of this bone in this case?

8. The victim of 22 years has turned right in the middle. I felt a sharp pain and the inability to get up. Objectively: the leg of the tibia is swollen and deformed. The foot is rejected outside. Palpation - severe pain on the side of the outer and inner pockets. What is the most likely diagnosis?

9. The patient is 35 years old. Falling on the right hand. Complains with pain in the right shoulder joint, the inability of active movements in it. Deformation in the shoulder joint is objectively determined, relative shortening of the limb, limb axillary disturbance. What is the most likely diagnosis?

10. In the patient N., as a result of falling on the left shoulder, an inguinal dislocation of the head of the humerus bone arose. Using a method, can you correct the dislocation?

List of the theoretical questions

1. The concept of injury, traumatism.
2. Stages of care administration to the injured.
3. The main terminological conception that characterize the traumatic pathology.
4. Classification of injuries.
5. Classification of traumatism.
6. General principles of examination of the injureds.
7. Principles of care administration to the injured.
8. Closed damages of soft tissues (closed wound, stretching, rupture): classification, clinical picture, diagnosis, first aid and principles of treatment.
9. Crush syndrome – clinical picture, diagnosis, first aid and treatment principles. 
10. Craniocerebral injury (concussion, closed wound, compression of the brain, fractures of the skull): classification, clinical picture, diagnosis, first aid and principles of treatment. 
11. Trauma of the chest and its organs (concussion, closed wound and compression of the chest, fractures of the ribs, pneumothorax, hemothorax, wounds of the heart): classification, clinical picture, diagnosis, first aid and principles of treatment.
12. Traumatic shock: classification, clinical picture, diagnosis, first aid and principles of treatment.
13. To master the technique of transportation immobilization at certain types of trauma (craniocerebral trauma, trauma of the facial skull, trauma of the chest and its organs, abdominal trauma and organs of the abdominal cavity, crush syndrome , trauma of soft tissues).
14. To master methods of providing first aid to the affected in a traumatic shock.
15. The concept of a fracture, the mechanism of fracture appearance.

The list of practical skills

1. Provide first aid at cases of closed damages of soft tissues (closed wound, stretching, rupture).

2. Provide first aid at cases of crush syndrome.

3. Provide first aid at cases of craniocerebral injury (concussion, closed wound, compression of the brain, fractures of the skull).

4. Provide first aid at cases of  trauma of the chest and its organs (concussion, closed wound and compression of the chest, fractures of the ribs, pneumothorax, hemothorax, wounds of the heart).

5. Provide first aid at cases of traumatic shock.

6. Evaluate the condition of the affected and foresee the consequences.

7. To master the technique of applying a gypsum bandage.

8. To master the technique of transport immobilization of shoulder.

9. To master the technique of transport immobilization of forearm.

10. To master the technique of transport immobilization of hand.

11. To master the technique of transport immobilization of стегна.

12. To master the technique of transport immobilization of shin.

13. To master the technique of transport immobilization of pedis.

14. To master the technique of transport immobilization of shoulder joint.

15. To master the technique of transport immobilization of elbow joint.

16. To master the technique of transport immobilization of radiocarpal joint.

17. To master the technique of transport immobilization of hip joint.

18. To master the technique of transport immobilization of knee joint.

19. To master the technique of transport immobilization of ankle joint.

20. To master the technique of immobilization of shoulder.

21. To master the technique of immobilization of forearm.

22. To master the technique of immobilization of hand.

23. To master the technique of immobilization of pedis.

24. To master the technique of immobilization of shoulder joint.

25. To master the technique of immobilization of elbow joint.

26. To master the technique of immobilization of radiocarpal joint.

27. To master the technique of immobilization of ankle joint.

Number of hours: 1 

RELEVANCE OF THE TOPIC.
According to WHO, thermal lesions rank third among all other injuries. In the world every year, every million residents account for 300 people who need treatment for thermal burns or their complications. In general, 70% of lesions are burns received in domestic conditions, with 30-40% of them accounting for children under the age of 5 years. Typical thermal agents are flame (50%), hot steam and liquids (30%), hot-rolled solids (5%). An 80% burn injury causes damage to the extremities. Among the various causes of lethality of burns are 20% in children and 2% in persons of senile and elderly. The frequency of burns, the severity of the victims, the duration of their treatment, and mortality rates are increasing. In Ukraine, the burn injury is 21.3 per 10,000 population.

Refrosting occurs quite often. By studying this topic on a par with sections such as diagnosis, frostbite treatment, prevention of lesions is important, in which the role of medical staff is extremely high. Along with labor protection measures, the observance of safety is an important sanitary and educational work among the population. Treatment of patients occurs in surgical and resuscitation departments (in hospitals), minor injuries - outpatients. Despite the significant successes of modern resuscitation, the problem of primary reanimation and medical care remains one of the most urgent to date. This necessitates the study of methods of organization and provision of medical care to the victims at various stages.

THE AIMS OF THE THEME STUDY:
Know (theoretical questions):

1. Methods of determining the area of injury and the severity of the patient's condition with a burn.

2. Organization of measures for the provision of first aid to the victims of burns.

3. Duties of the nurse to provide infusion therapy for the patient at the stage of burn shock.

4. First aid for victims with frostbite.

5. Responsibilities of the nurse to provide a health program to the victim with frostbite.

6. Principles of first aid in case of burns.

Be able to:

1. Diagnose burns, determine their severity, prognosis.

2. Determine the area and depth of burn.

3. Correct treatment of manifestations of thermal burns, burn disease, chemical, radiation and electrical burns.

4. Provide first aid for various types of burns.

5. Diagnose frostbite; determine their degree of severity, forecast.

6. Provide first aid for different types of frostbite.

Possess of practical skills:

1. To master the methods of determining the area of burn.

2. To master the technique of applying bandages to victims of burn injury.

3. To master the method of first aid at different types of burns.

4. To master the method of ligation of patients with electric wardrobe.

5. To master the method of ligation of patients with cold trauma.

6. To master the technique of first aid during frostbite.

Providing an beginner level of knowledge-skills
	Discipline
	To know
	To be able to

	Anatomy
	The structure of the skin, the subcutaneous basis and deep tissue structures. Anatomical features of the parts of the body, where the pathological process is localized.
	Determine the depth of the lesion.

	Chemistry
	Features of chemical substances.
	Diagnose and neutralize the chemical agent.

	Histology
	The structure of the skin.
	Determine the depth of the lesion.

	Pathological physiology
	Pathogenesis of shock, the concept of regeneration and healing.
	Be able to determine the phases of the inflammatory process at the place of the defeat. Evaluate the state of the victim.

	Pathological anatomy
	Signs of inflammation at various stages of healing of wounds.

Signs of necrosis, disturbances of blood circulation, shock.
	Determine the severity and depth of tissue damage.

	Propaedeutics of internal medicine
	Method of examination of the patient.
	Collect anamnesis, palpation, percussion, auscultation.


Tests for checking the initial level of knowledge

1. From local symptoms at burns of the II degree everyone is marked, except:

A. pain;

B. numbness;

C. blisters;

D. edema.

2. Specify how to determine the forecast in cases of burns:

A. according to the Pirogov index;

B. by the rule of nine;

C. by the rule of hundreds;

D. by Postnikov's index.

3. For burn shock characterized:

A. unexpressed erectile phase;

B. pronounced erectile phase;

C. lack of torpid phase;

D. increased circulating blood volume.

4. At burn shock, everything is observed, except:

A. Oligo or anuria;

B. Increase of circulating blood volume;

C. Increase of the relative density of urine;

D. Azotemia, proteineemia, hemoglobinemia.

5. In the early reactive period, frostbite is marked by everything except:

A. pain response;

B. increase of the body temperature;

C. toxemia (sometimes shock);

D. necrosis of tissues.

Standards for answers:

1) B
   2) C
      3)
B 
4) B
    5) D    

If you are convinced that your beginner level of knowledge meets the requirements of the entry-level objectives, go on to mastering the theoretical issues of the topic.

CONTENT OF TEACHING

Structural-logical scheme of the topic



Orienting basis of action
Using visual aids, diagrams, tables, students disassemble the concept of burns and frostbite.

After studying this topic, students should have an idea of ​​the classification of burns and frostbite in depth, area, severity; local and general manifestations of cold trauma; forecast of burns; local and general manifestations of burn injury; the concept of burn disease, periods of clinical course; clinical picture of certain types of burns depending on their etiology (chemical, electrical, radiation); first aid for certain types of burns (chemical, electric, radiation); concept of hypothermia, periods of clinical course; principles of first aid for burns, frostbite and hypothermia.

CONTENT OF TEACHING

BURNS. BURN DISEASE

Under the data of WOHP, all traumas burns the 3rd place. The patients with burns in 90-98 % of cases are treated is out-patient. The densities from burns makes 1,8- 2 % to number of all surgical patients in peace time. During Great patriotic war the burns were marked at 10 % of injured. In Hiroshima after explosion of nuclear bomb burns were detected at 65% of injured.

Depending on a type of energy of the damaging agent distinguish the following kinds of burns:

1. Thermal - from effect of high temperature.

2. Chemical - from effect of acids,  alcali and other chemical active substances.

3. Radiation - from effect of X-rays, beta and gamma radiation.

4. Electrical - from effect of a electric current or lightning. 

The dominant majority of thermal damages are burns of skin  of rather small sites  made by hot fluids,  flame, hot subjects, they are subject to treatment in out-patient conditions. Besides the patients with deep burns after treatment in hospital also continue treatment in polyclinic, where the medical physical culture,  physiotherapeutic procedures and other kinds of therapy are widely applied.

Clinical current and results of treatment of burns largely depends on character and temperature of thermal agent,  duration of its effect on an organism and areas of a defeat. A degree of morphological changes of a skin and deeply lying tissues, and also the sizes of area of thermal damage determines not only heaviness of local changes,  but also are the reason of origin of diverse functional disturbances of organs and systems leading to hypoxia,  shifts of hemodinamics, toxemia and serious disorders of central governing mechanisms. At heavy burns all systems of an organism are damaged,  therefore arises specific at this trauma sympthoms - burn diseas. At limited and surface thermal damages the general response of an organism can be expressed, but are not observed those natural changes,  which are characteristic for burn diseas. At limited and surface burns,  which are most frequently met in surgical practice,  the degree of damage of a skin has the important value both from a point of view of selection of a method of treatment,  and concerning the prognosis. The skin consists of cell-like layers,  among which most  important role in reduction of treatment of burns belongs to germinative layer of epiderm and to derma. If postburn necrosis catches germinative layer and all elements of skin are dead healing goes ву formation of scarry tissue.

Nowadays distinguish 4 degrees of burn.

I degree - hyperemia and swelling of skin.

II degree - desquamation of epiderm with formation of blisters.

III A degree - numbness of surface layers of swelled epithelium of skin with blisters, hair, sweat and grease glands without damage. 

III B degree - loss of all layers of derma. 

IV degree - necrosis of skin and tissues,  located under it. 

At a burn of I degree is marked moderate sickliness. In some days swelling and hyperemia pass,  surface layers of epiderm  tears off. At a burn of II degree after removing of blister with its contents the pink humid surface of bottom of burn wound, highly sensitive to effect of the various factors of external environment is visible.

At burn of III A degree the blisters are of the large sizes filled by yellow fluid or by jelly contents more often. After removing of blisters the bottom of burn wound of pink colour finds out. Pain sensitivity in these segments is saved or considerably is reduced. At high temperature of the hit agent can be derivated scab of light grey or brown colour. In this case surface of a burn is sensitive to various mechanical stimuluses and little. The burns I, II and III A degree concern to surface and can heal without application of skin plastics.

At a burn of III B degree the saved blisters are filled by hemorrhagic fluid. After destruction of blisters it represents by itself wound of dim pale grey colour,  sometimes with smallpoint effusions of blood or mottled drawing. Pain sensitivity is sharply reduced or completely is absent. Derivated in separate segments of burn surface scabs have yellow-grey or brown colour.

The burns of IV degree are characterized by formation of burn scab of brown or black colour with various thickness and density. 

For determination of depth of burn except anamnesis and data of examination the important value is gained by outcomes of research of pain sensitivity in a zone of a thermal defeat: at surface burns it is saved or moderately is reduced,  at deep completely is absent. The presence of oedema of soft tissues of limbs on distal segments from burn surface also deserves attention; as a rule, it happens at deep burns. Depending on duration of effect of thermal agent, of its temperature the surface burns can be combined with deep. The statistical data testify that burns by hot fluids and steam more often are surface. The deep burns on limited segments of a body more often arise from effect of a flame, molten metal, incandescent metal subjects,  hot sticky substances (resin, bitumen). The definition of depth of a thermal defeat is integrated to certain difficulties: in an outcome of a joining purulent infection the viability of deeply-lying tissues can appear broken on more extensive segments, than it could be assumed in the beginning. 

Thermal burns arises owing to a direct contact to the heated up subject, opened flame, steam, hot fluid. It is necessary to mark,  that about 70 % from them make burns obtained in home conditions. 

By consideration of a classification of burns on depth it is necessary to specify basic difference of concepts  "surface" and  "deep" burns. The surface burns are such kind of damage of a skin, when the full independent recovery is possible. At deep burns the recovery of skin is impossible without operation of transplantation of skin.

At the patients determines area of a burn by the following methods:

1. With the help of hands of patient,  making 1,0-1,2 % in relation to a general surface of a body (Glumov,  1953);

2. By method of Wallace,  which has made " rule of nine's", where the surface of a head and neck makes 9 %,  each upper limb   9 %,  forward and back surface of a trunk  18 %,  each lower limb 18 % and perineum 1%.

3. By B.N.Postnikov area of a burn is determined with the help of steril cleared X-ray film or cellophane,  which are applied to burn surface, on them the defeat of a surface is marked with consequent mathematical processing.

4. By G.D.Vyliavin-on a cross-section paper with the help of rubber stamp on which the outlines of a forward and back surface of a human body are put. On them the sizes of burn surface are sketched,  then area is counted up and on a table area of burn surface is determined. As the outlines are less in 10 times of size of the mean person,  one mm2 at count is received for one sm2.

5. By V.A.Dolinin -on a page of a paper the rubber stamp puts outlines of a human body divided into 100 segments, equal on area,  (a forward surface is broken on 51, and back on 49 equal parts). As area of one segment corresponds 1 % of a surface of a body,  at a sketch of a burn an interest of a defeat at once is determined also.

The indications for hospitalisation of the patients with burns:

1.Burns of I-II degrees more than 10 % of a surface and deep burns. 

2.Burns of organs of breathing, area of face and neck.

3.Burns of areas important in the functional and cosmetic relation (hands, feet, perineum, large joints).

4.Burns combined with other damages and which have arisen on hum noise of heavy accompanying diseases.

At rendering of first aid at burns first of all it is necessary to remove an operation of the burn agent. After the termination of combustion the rests of decaying clothes removes and cool hited segments. The cooling of burnt segments can be executed by washing with a cold water or applying to a burnt surface of a body of polyethylene bags filled by ice or snow not less than on 15 min. The cooling reduces a pain and development of oedema,  and also saves a minimum zone of thermal damage. In a cold season it is necessary to not admit a supercooling of the patient. 

After cooling on a burnt surface superimpose dry bandage from bandage or gauze,  give the patient tea or coffee,  whenever possible to give narcotic analgetic, and urgently to send in surgical department. To superimpose bandage at once with medicinal preparations is not recommended,  as on a place of an accident it is not obviously possible to produce a correct toilet of burn wound, and imposed salve dressing can mask local changes of burn surface and to disorient the doctors at consequent stages of treatment. Besides salve dressings hinders formation dry scar and quite often promotes distribution of a purulent infection. At rendering of medical assistance to the patient with thermal damages should pay attention and to diagnose in time burn of respiratory tract. The reason of burns of respiratory tract more often is flame. Early diagnostics of burns of respiratory tract should be based on the careful analysis of circumstances of a burn trauma. If the burn of a face and neck has arisen in the closed premise owing to a fire, there are all basis to suspect a defeat of respiratory tract. Husky voice, pain in a throat at swallowing, dry cough,  dyspnoea and other clinical indications of burns of respiratory tract are the indication for emergency hospitalization of the patient. Before a direction of the patient in hospital it is necessary to give him 2 ml of 2 % solution of papaverine hydrochloride (subcutaneus), 2 ml of 24 % solution of euphylline (intramuscular) and 250 mg of hydrocortisone acetate. 

In polyclinic or ambulance stations in operating rooms makes primary toilet of burn wound. For anaesthetizing are introduced 1-2 ml of 2 % solution of promedol, 2 ml of 50 % solution of metapyrin and 1 ml of 2 % solution of diphenylhydramine hydrochloride. On a burnt surface superimposed steril napkins moistened by 1 %  procain solution. At burns of I degree skin round a burn is wiped by gauze napkins moistened by 0,5 % solution of liquid ammonia, the surface of a burn is washed out by 0,5 % solution of procain,  is dried and 70 % ethyl spirit is applyed. The primary processing is completed by imposing of aseptic bandage on some days. At a small surface of a burn instead of bandage it is possible to apply aerosols (legrasol, levovynisol, tegralesol, oxycyclosol), forming a strong protective film. At burns of II degree anaesthetizing is carried out in same volume. The skin is wiped by 0,5 %  solution of liquid ammonia, are scraps of epiderm are removed, alive tissues and burn surface are treated by 70 % ethyl spirit. The incision at the basis of blisters is performed and their contents is removed, burn surface is once again treated by 70 % ethyl spirit. On burn wound after a toilet on 7-10 days is superimposed bandage, which contains antiseptics (synthomycin, oxycort, nitrofurasone emulsions, sulfanilamids,  antiburn emulsion of Vishnevsky). At burns of a face it is possible to apply to a toilet of burnt segment aerosols or opened method (processing of burnt surface by 3 % solution of a potassium permanganate). At origin of various complications (lymphangitis, lymphadenitis) and contamination of burn surfaces the patient should be directed in hospital. At all stages of medical rehabilitation it is necessary to assign medical physical culture and physiotherapeutic treatment with the purpose of prophylaxis of cicatricial contracturs, rigidity of joints and other functional disturbances.

Treatment of burns in deparatment. The help to the patient begin from realization of anaesthetizing, without any manipulations with burn surface: at a defeat of the upper and lower limbs to produce circular blockade by 0,5 % procaine solution,  at a defeat of and head and trunk to impose napkins moistened with 2 % procain solution.  To give intravenously 1,0-2,0 ml of promedol or omnopon,  75,0-100,0 ml of antishock fluid, 400 ml of polyglucin,  vitamins of group "С" and "В", cordiamine, if necessary corglicone or strophanthine. If at patient vomiting is absent,  he can drink weak alkaline-salt solution. The constant inhalation of the humidified oxygen is adjusted. At burns of more than 10-15 % of body in urinary bladder is introduced constant catheter. At extensive burns of face, neck and trunk some authors recommends preventive tracheotomy, as a preventive manipulation of respiratory insufficiency. At treatment of acute burn toxemia and septic toxemia it is necessary to make transfusion of plasma,  especially from the people which have transferred recently a burn, to introduce salt solutions, glucose, and other blood substituts. It is necessary to assign an antibiotics of a broad spectrum of operation to introduce vitamins, cardiovascular and respiratory aanaleptics, hormons, rigide meal.

Local treatment of burns. Till ascent of the patients from a shock it is necessary to produce a primary toilet of burn wound. At full anaesthesia from burnt surfaces to remove the remainders of clothes and foreingh bodies. Clean a skin in a circle of the focus by tampons, moistened by 0,5 % solution of liquid ammonia of spirit,  nitrofurazone, peroxide of hydrogen. Don't touch whole blisters. Cut off scraps of blisters and blisters with suppuration. Sprinkle a wound by warmed-up antiseptic solutions (nitrofurasone, 3 % solution of boric acid). At deep burns of limbs and chest wall because of a difficulty of breathing and in order to prevent further necrosis of tissues per the first days make decompressive incision of scab (necrotomy). At a burn of eye as first aid to give 2 drops of  0,25 % solution of tetracaine hydrochloride and put 5% chloramphenicol ophthalmic or 30% sulfacetamide ophthalmic ointment under eyelids. 

To treatment of burns apply closed,  opened and mixed methods of treatment.

At the closed method after a primary toilet of burnt surface imposes salve dressings with 10 % chloramphenicol emulsion, Vyshnevskiy ointment. 

Opened method. After a toilet grease burnt surface with 5 % water solution of tannin,  then by 5-10 % solution of potassium permanganate. Will be derivated dense scab of dark colour. The patient lays on bed with a steril clothes, from above to put a framework with electrical lamps. Scab, isolating burn wound, prevents development of secondary infection and creates conditions for healing of wound.

Distinguished early and deferred stage necrectomy. Early necrectomy is made in first 10-12 days at deep burns, limited on area, and good general condition of patient. Necrotic segments of skin removes up to a level of viable tissues with consequent closing of a wound by pieces of skin. At deep and extensive burns at the closed method of treatment makes bloodless stage necrectomy, concluded in a coretraction of necrotic tissues by separate segments. 

For closing of burn wounds is used auto-, gomo- and geteroplasty. Autoplasty is made by decomposed pieces of skin, which are taken from patient. Gomotransplantants are "biological bandages", and though they melts through 4-8 weeks, but creates conditions for healing of wounds. For heteroplasty the skin of embryos of horses,  cows, rams, pigs is used. Heterotransplantants rejectst hrough 10-35 days.

Distinguish primary, secondary and repeated epidermoplasty. A primary epidermoplasty is made immediately after necrectomy. A secondary epidermoplasty is early,  when granulating tissue closes in first 1,5 months after a burn and late,  if plasty is done after first 1,5 months.  

The chemical burns result on a skin of organic acids (nitric, sulfuric, hydrochloric), alkalis (potassa, sodium hydrate, quiklime, caustic soda), salts of some heavy metals (silver nitrate, zinc chloride), phosphorum and other active chemical substances. On indastrial conditions more often opened segments of a body are damaged. In household activities at a random taking inside of acids or alcalis there is a burn of a mucous envelopes of a oral cavity, esophageus and stomach. The operation of various active chemical substances on skin is determined by its damage,  which is characteristic of each from them. At burn of skin by acids happens dehydration and coagulation of tissues like coagulation necrosis. The operation of the alkalis is exhibited by formation of аalbuminats and saponification of fats,  destrucrion of tissues that results in colliquative type of necrosis.  Characteristic of chemical burns is that they are usually limited on area to the precise boundaries of a defeat. The chemical burns also divide into 4 degrees. At I degrees it is marked hyperemia and swelling of skin; at II necrosis in an outcome of loss of epiderm will be derivated thin necrotic layer,  the blisters more often do not happen; III degree is characterized by numbness of all layers of skin; IV-by numbness of a skin and deeply lying tissues.

The first aid to patient should consist of washing of burnt segments of a body by a flowing water. It most reliably allows in time to remove a damaging operation of the chemical agent and thus to reduce weight of a burn both from destruction of tissues, and  intoxication of organism. The washing by flowing water can appear inappropriate only when the chemical substance with a water gives undesirable responses on an organism of the patient. So, for example,  the organic compounds of aluminum (aluminium triethide) at connection with a water are ignited,  that can call an additional trauma. At rendering assistance to the patient it's nesessary to remember,  that at hit of acids on a skin will be derivated the dense layer of coagulating tissues hindering a penetration of an acid into deeply lying tissues. At burns by alkali develops colliquative necrosis, and melting operation of alkalis is more continuous,  than at damages by other chemical substances. In connection with that that in the beginning it is difficult to determine depth and weight of damage by the chemical agent, is necessary to bring the patient in hospital. To neutralizing acids apply 2-5 % sodium hydrocarbonate solution as for lotions or washings of a stomach. At burns by alcali use 1 % solution of acetic acid or 3 % solution of boric acid. The burns by chromium acid will be neutralized by 5 %   sodium hyposulfite solution, defeats by salts of heavy metals – by 4-5 % sodium hydrocarbonate solution. At damage of skin and deeply lying tissues by phosphorum the operation of the chemical agent will be neutralized by 5 % sulphate copper solution. The removing of the rests of phosphorum from burn wound should be conducted in a dark room,  as in the covered place they are not visible. To removing aluminorganic compounds are used petrol or kerosene. It is necessary to mean,  that some chemical active substances can call intoxication of an organism. So, for example,  phosphorum and its compounds have nephrotoxic operation,  the phosphoric acid has hepatotoxic effect.  In this connection follows,  except local treatment of chemical burns, emergency undertake measures for detoxication. The further treatment does not differ from local treatment of thermal burns.

The radial burns arises owing to effect of penetrating radiation and contact to radionuclides. Low-energetic X-radiation and beta-radiation damages in a main skin; a gamma-radiation, the neutrons affects on deeply lying tissues. The clinical current of radial burns depends on a doze of ionizing radiation,  time of its effect,  and also from a general condition of an organism. Distinguish 4 periods of development of radial burns. 1 period-early radial response exhibited by erithema in the field of a defeat. II period- latent, continued from several hours about several days (the shorter latent period,  the more heavily defeat). At this time radial burn is not exhibited by any local sympthoms. III period- is characterized by presence of secondary erithema, oedema of tissues,  appearance of blisters, erosions and radial ulcers. IV period- reduction- gradually disappears erithema, decreases swelling and heals ulcers, will be derivated hyperthrophyc scars. It is necessary to mean, that the radial ulcers are inclined to malignisation.

The treatment of the patients with radial burns is carried out only in hospital. At surface damages and absence of a general response of an organism undertakes only local treatment. It consists of processing of a skin by 70 % ethyl spirit, removing of blisters,  drying of a wound by steril napkins and superposition of salve dressing (with sulphanylamide preparations,  corticosteroids, antiseptics). At heavy radial burns application of procaine blockade (vagosympathetic, Vyshnevskiy), antiinflammatory (contrycal, trasylol) and detoxication of an organism (reopolyglucin) is performed. At origin of segments of necrosis in the field of defeat there is a necessity in surgical operation, which volume is determined by localization and extensiveness of a radial defeat. Most effective is single-time coretraction of damaged segments with consequent superposition of primary seams. According to the order of MHP of Ukraine by whole patient with frostbites and burns of II, III and IV degrees it's necessary to conduct emergency specific prophylaxis of tetanus. Patients, not having documental confirmation about inoculations, are subcutaneously introduced 1 ml of tetanic anatoxin and 3000 ME of antitetanicus serum after realization of intracutaneos test. To patients having documental confirmation about active immunization against tetanus in last 2 - 5 years are introduced only 0,5 ml of tetanic anatoxin.

The clinical syndrome resulting of a burn, is named burn disease. Its weight and current is stipulated by depth and area of a defeat, age and localization of a burn. As at an overwhelming majority of injured the oscillation of surface and deep burn defeats is observed,  a true degree of a thermal trauma is estimated,  by resorting to a conditional factor,  which has offered Franc (1960) 1 % of and surface burn equate to 1, 1 % of a deep burn is equated to 3. The sum of indexes reflects weight of a trauma. By Franc coefficient the degree of weight of patient is divided on easy if a factor up to 30, mean weight is 31-60, heavy is 61-90, critical is more than 90.
Burn disease is divided into the following periods:

1. 
 Burn shock.

2. 
 Acute toxemia. 

3. Septic toxemia.

4. Gradual recovery or burn exhaustion with death of patient. 

The shock develops at burns of II-IV degrees with area of a defeat more than 10-15%, but can arise and at burns of I degree at area of a defeat more than 50 % of a surface of a body. During shock two phases are marked:

а) Compensated (erectile) a phase;

б) Decompensated (torpide) phase. 

As a result of disturbance of vessels and permeability of capillary tubes at the patients develops heavy loss of plasma,  reaching in first two days 2-5 litres, the significant loss of proteins, varies a cell-like and mineral structure of blood,  the expressed decreasing of volume of circulatting blood,  destruction and loss of a great many of uniform elements comes,  the expressed oxygen insufficiency develops. Owing to decreasing of nephritic flow of plasma arises oliguria,  reaching at a heavy shock 15ml at one hour.

          Acute burn toxemia in an outcome of intoxication of an organism by products of disintegration of protein and toxic substances going from burn wounds comes on 2-3 day.   Toxemia is characterized by increase of temperature, fever, by intoxication of a central nervous system,  which is exhibited at one patients by energization,  and at others   the inhibition, depressing predominates. At the patients quantity of proteins progressively decreases,  goes deep anaemia, accrues leucocytosis, occurs icterus (in the beginning because of hemolysis of red corpuscles, in further owing to parenchymal hepatitis). In this period quite often arises pyelitis,  pneumonias, cardiao-vascular insufficiency develops, complications from gastric-intestinal tract (bleeding as a result of formation of Curling's ulcers), sometimes psychoses etc. 

The third period - septic toxemia is stipulated by suppuration of burn wound, development of bacteriemia and septicemia and is characterized by purulent resorptive fever (temperature of a body 38-39С), by high leucocytosis with shift of the formula to the left,  expressed disturbances of protein methabolism, anaemia increase,  exhaustion of the patient,  origin of the pyemic focuses.

The fourth period-burn exhaustion is characterized heavy dystrophic changes of internal organs and expressed disturbances of methabolism. At the patients develops asthenia, inhibition,  accrues cachexia,  healing of wounds is inhibited,  there are necrosis and lysis of granulations and of earlier derivated scars, heavy complications from internal organs.

At favorable current of illness the recovery comes.

FROSTBITES. ELECTRIC SHOCK

Under effect of low temperatures the local cooling - frostbite and general cooling – freezing is possible.

          Frostbite – local defeat of skin and deeply lying tissues stipulated by a cold. Necrosis of tissues is stipulated by indirect effect of a cold, and disorders of blood circulation: spasm, and in reactive period - paresis of vessels (capillary tubes, small-sized arteries), decreasing of blood flow,  stasis of uniform elements of blood,  formation of trombus. In consequent the morphological changes in a walls of vessels comes: swelling of endothelium, plasmatic impregnation of endothelium structures,  formation of necrosis,  and connective tissue and obliteration of vessels.
          Thus, necrosis of tissues at frostbite is secondary and its development proceeds in a reactive phase of frostbites. The changes in vessels after transferred frostbites creates conditions for development of obliterating diseases, trophic disturbances.

          Most frequently (95 %) are subjected frostbites of limbs, as at cooling in them blood circulation disturbs faster.

          In clinics of frostbite distinguish two periods: before reaction(latent) and reactive. Latent period,  or the period of hypothermia,  proceeds from several hours about day is prior to the beginning of warming and recovery of blood circulation. The reactive period begins from the moment of warming of injured organ and recovery of blood circulation. Distinguish early and late reactive periods. The early reactive period proceeds 12 hours from a beginning of warming,  is characterized by disturbances of microcirculation,  changes in a wall of vessel, hypercoagulation and formation of thrombus. The late reactive period comes after early and is characterized by development of necrotic changes and infectious complications. For it are characteristic intoxication,  anaemia, hypoproteinemia. On depth of a defeat are distinguished 4 degrees of frostbites:

1 and 2 degrees - surface frostbites, III and IV - deep. At frostbite of I degree has place disorders of  blood circulation without necrotic changes of tissues. The full recovery comes to 5-7 day. Frostbites of II degree are characterized by damage of a surface layer of a skin, germinative layer is not damaged. The desroyed elements of a skin after 1-2 weeks are restored. At III degree frostbites is subjected necrosis of all thickness of  skin, the zone of necrosis places in underskin fat. The regeneration of skin is impossible,  after tearing away of scab develops granulating tissue with consequent formation of cicatricial tissue, if was'nt performed transplantation of skin for closing of defect. At IV degree to necrosis are subjected not only skin, but also a deeply lying tissues, the boundary of necrosis on depth passes at a level of bones and joints. Develops dry or humid gangrene of a injured organ, more often in distal parts of limbs (feet and hands).

At examination of the patient it is necessary to find out the complaints,  anamnesis of disease,  condition, at which there was frostbite (temperature of an air,  humidity, wind, duration of stay of patient on a cold, volume and character of rendering first aid).

 It is extremely important to install presence of the factors lowering as general resistibility of an organism to effect of cold (an exhaustion, overfatigue, loss of blood, shock, avitaminosis, alcoholic intoxication), and local stability of tissues (obliterating diseases of vessels, disturbances of  innervation,  trophic disorders in tissues at earlier transferred frostbites). In latent period the patients in the beginning marks appearance of parestesia in the field of a cooled part of a body, and then the feeling of dumbness of skin. The pain arises not always. The skin in area of frostbite more often is pale,  less often cyanotic, it's cold, its sensitivity is reduced or lose completely. In this period it's impossible to determine a frostbites degree. It is possible only to suppose at absence of sensitivity a frostbites of heavy degree.

          At warming of a limb in accordance with recovery of blood circulation the reactive period comes. In area of frostbite appears pricking, burning, itch and pain (at steep frostbites the pain does not amplify), a limb get warm. At inspection the skin becomes red,  and at deep frostbites cyanotic, with a marble hue or with expressed hyperemia. In accordance with warming appears swelling of tissues, which is more expressed at deep frostbite.

          To detrermine a frostbites prevalence and degree it is possible only at development of all symptoms, in some days.

          At frostbite of 1 degree the complaint of the patients is appearance of a pain, sometimes burning and intolerable during warming. The pallor of a skin in accordance with warming is replaced by hyperemia, a skin becoms warm, swelling of tissues minor,  is limited to a zone of a defeat and does not accrue. All kinds of sensitivity and motions in joints of hands and feet are saved.

          At frostbite of II degree the patients complain on itch of a skin, burning, tension of tissues, which keeps some days. A characteristic indication is the formation of blisters,  which more often  appears per the first day,  sometimes on 2-nd and rarely on 3-5th day.      The blisters are filled by transparent contents,  at opening them the pink or red surface of  papillary layer of skin sometimes covered by fibrin is determined. The touch to bare layer on bottom of a blister calls pain response. Swelling of skin is more then zone of a defeat.

          At frostbite of III degree are marked and more significant a continuous pain,  in anamnesis - long duration effect of low temperatures. In reactive period a skin of purple colour, cold to the touch. The blisters appears rarely, are filled by hemorrhagic contents. In first day and even hours develops expressed swelling,  overstepping the bounds of a defeat of a skin. All kinds of sensitivity are lost. At removing of blisters strips their bottom of darkly blue-purple colour tolerant to injections and an irritant operation of a gauze ball,  moistened by spirit. In consequent develops dry or humid necrosis of a skin, after its tearing away appears granulating tissue.

          Frostbite of IV degree at the first hours and days differs from frostbites of III degree a little. A injured segment of a skin pale or cyanotic. All kinds of sensitivity are lost,  limb is cold to the touch. The blisters appears at the first hours,  they are flabby, are filled by hemorrhagic contents of dark colour. Fast develops swelling of a limb-   after 1-2 or some hours after its warming. Swelling takes area considerably large, than zone of necrosis:  so, at frostbite of fingers it is spreaded to whole hand or foot,  at a defeat of a hand and foot -  for all shin or forearm. In consequent develops dry or humid gangrene. Per the first days always it is difficult on exterior to distinguish a defeat of III and IV degrees. After one week falls down swelling and the line of demarcation which divides necrotic tissues from viable will be derivated. 

 On etiologic factor are distinguished frostbites from a dry frost,  chilblain, contact defeat and " trench or marsh foot ".

          At frostbites from low temperature 20-30 C (dry frost) more often suffers limbs, especially feet and hands that is promoted by tight footwear, sweating, alcoholic intoxication.

          Chilblain more often meets at the young people under an operation of moderate low temperatures and reduced individual resistibility to a cold.

          Contact frostbite happens at a direct contact to subjects having low temperature and are accompanied by defeats of  III  and  IV degrees.  

          In an outcome of long duration repeated (at alternation of cooling and warming) cooling of legs at temperature from 0 up to + 10 C at high humidity the special kind of local cold trauma - "trench foot" develops. The duration of cooling makes usually some days,  then, after some days,  arise aching pain in legs, burning, numbness.  At inspection feet are pale,  oedematic, cold to the touch. The loss of all kinds of sensitivity is determined. Then there are blisters with hemorrhagic contents, which bottom are the segments of necrotic papillatory layer of skin. The expressed indications of toxication are marked: high temperature of a body,  tachycardia, weakness. Frequently joins sepsis. 

          First aid. The fast warming of a injured part of a body is a basic element of treatment, as it results in the prompt recovery of blood flow.  For warming any means can be used,  but the best outcome is achieved at fast warming. It is necessary to bring a patient in a premise as soon as possible. For warming of limbs in military-field conditions use such heat sources,  as fires,  hot water bottles. The injured hand can be located in axillary area, on abdomen, between femurs of patient or personne who gives the help.

          In all cases of rendering of first aid it is necessary to increase heat  production and to reduce heat emission by way of warming of patient, to give him hot drink,  spasmolytic drugs.

          In time carried out correct assistance in latent period also allows to avoid primary necrosis of tissues.

          Treatment. First of all provide recovery of broken blood circulation,  therapy of local defeat,  prophylaxis and treatment of infectious complications. Apply conservative and operating methods of treatment.

          The basic place in conservative treatment is taken infusion therapy. Application  of solutions for infusions and transfusions variously depends on period of a defeat. In  latent period (period of hypothermia), when are present strong spasm of vessels,  increase of viscosity of blood and aggregation of uniform elements of blood,  apply intraarterial and intravenous infusions of preparations normalizing methabolic processes: reopolyglucin, reogluman (10 % a solution of dextran and 5 % solution of mannit in 0,9% solution of sodium chloride); spasmolytic means: 2 % solution of papaverin 2 мл,  1 % solution of nicotinic acid 2 мл in a mixture with 10 мл of 0,25 % procaine solution (intraarterial). For preventive maintenance of thrombosis introduce heparine in a doze 20000-30000 U. This therapy is continued and in early reactive period during first 12 hours after warming of a limb. 

          At early intoxication use blood substituts of detoxication action (hemodes, neocompensan), crystalloids. Apart from intraarterial and intravenous infusion of heparin,  introduce subcutaneously 5000 U each 6 hours.

          In late reactive period in connection with development of necrosis, intoxication, associated with infectious complications apply detoxicating preparations, components of blood,  immunological preparations, preparations for parentheral feeding. Like antibacterial means use antibiotics, bacteriophags, chemical antiseptics. 

           The surgical treatment at frostbites is directed on a coretraction of necrotic tissues and substitution of a defect by own tissuess. Apply necrotomy - dissection of necrotic tissues in terms up to 3 days,  necrectomy - early (per 1 day) at gangrene and threat of sepsis and deferred - after 15-30 days of trauma; amputation of a limb - removing of injured segment in proximal to demarcation line; reconsrtructive operations - skin graft on granulating wound, improving of a function of a stump, recovery of cosmetic defects.

          Local treatment of frostbite begins from a primary toilet. Remove bandage, and treat skin by spirit and superimpose salve bandage with antiseptics, for example with synthomycin emulsion.

          At frostbites of I and II degrees treatment conservative, consists of change of bandages through each 2 - 3 days. At frostbite of II degrees it is possible to cut blisters at the basis, and at suppuraion to remove contents of a blister with exfoliating epiderm. After removing of blisters superimpose bandage with antiseptics.

          At frostbites of III degree the treatment in basic is conservative, consists of change of bandages with antiseptics, proteolytic enzymes. To refinement of a wound from necrotic tissues at small its sizes apply salve bandage for acceleration of cicatrization. At large wounds resort to skin grafting.

          At frostbites of IV degree conservative treatment (application of antiseptics for preventive maintenance of contamination of wounds) is preparation stage to surgical treatment. The local treatment of frostbite of IV degree is carried out stage by stage and actuates necrotomy, necrectomy and amputation. Necrotomy is performed to the end of 1-st week: dissects necrotic tissues up to a bone. Anaesthetizing it is not required,  as the sensitivity is lost. The derivated wounds are treated on a principle of treatment of purulent wounds: apply antiseptics, proteolytic enzymes. After necrotomy the condition of the patients is improved, as decrease of intoxication, swelling of rounded tissues and hyperemia of skin, is precisely determined demarcation line. Through 7-10 days after necrotomy perform necrectomy: remove all necrotic tissues in limits of necrosis, on 1-2 sm in distal from demarcation line. After 2-3 weaks after necrectomy perform amputation of a limb in functionally expedient position of a limb. 

          General cooling, freezing. This heavy pathological condition of an organism arising at reduction of temperatures of a body lower than 34 C,  in rectum lower than 35C. In the basis of changes, arising in an organism, lies the disturbances of blood circulation,  methabolism of substances, hypoxia of tissues. There are 3 degrees (forms) of general cooling : easy (adynamic) at drop of temperature of a body up to 35-34 C;

mean weight (stuporous form) at a drop of temperature to 33-29C ; 

heavy (convulsive form) at a drop of temperature of a body lower 29 С. 

A drop of temperature of a body up to 25- 22 C results in death of patient. 

          The easy degree of general cooling (adynamic form is characterized by a general fatigue,  weakness, somnolence. Motions held down,  speech is scanned, pulsus rarus 60-66 in 1 min,  arterial pressure frequently moderately is increased (140/100 mm). Patient marks thirst, shivering. The skin is pale or cyanotic,  marble colouring (alternation of pale and cyanotic spots), appears " a goose skin ", temperature in rectum 35-33 C.

          At cooling of mean weight (stuporous form) consciousness oppressed, sight senseless,  the motions in joints are sharply held down, infreqent shallow breathing (8-12 in 1 min), bradycardia (56-34 in 1 min), pulse of weak filling,  arterial pressure is moderately reduced. A skin is pale,  cyanotic, cold to the touch.

          At a heavy degree of cooling (convulsive form) the consciousness is absent,  pupils narrow,  the response on light flasque or completely is absent. Are marked tonic spasms of limbs to straighten them it is possible with a large transactions (rigor). The chewing muscles,  muscles of abdominal press are reduced,  are intense. Skin covers pale,  cyanotic, cold to the touch. Breathing infreqent (4-6 in 1 mines), shallow, intermittent. The pulsus rarus, weak filling (34-30 in 1 mines), arterial pressure is reduced or is not determined.

          The first aid is directed on fast warming of patient. He is placed in a bath with a water of temperature 36 C, with consequent increasing of temperature up to 38-40C. during 15-20 min. Warming continues usually during 1,5-2hours before increase of temperature of a body up to 35 C.  Simultaneously give hot drink to the patient (tea, coffee), intravenously introduce 50-70ml of 40 % glucose solution,  5-10 ml of 10 % calcium chloride solution,  200 ml of 5 % sodium hydrocarbonate solution,  introduce cordiovascular means (corglycone, caffeine), antihistanine preparations,  analgetics.

          After warming in reactive period begins preventive maintenance of possible complications or treatment of developed complications (bronchites, pneumonias, pulmonary oedema, oedema of brain, neuritises, paresises, paralyses etc.).      

Electric shock – it's a damage of an organism by electric current, to determine which scales not always is obviously possible. At an electrotrauma the tissues are damaged not only in the field of a contact (skin, mucous membrans), but also on all  path of passing of an electric current through a body of the person.

          The electric current can call damage as at direct contact of the person with electric  wire, and by indirect way through subjects which conducts elecrticity.

The electrocurrent calls different specific (electrophysiological, electrochemical, thermal, mechanical) and unspecific (burns, mechanical traumas, light damage of a organ of vision etc.) damages.

The damaging action of a current depends on its force, duration of effect, and also properties of nervous and cardiovascular systems, singularities of a skin (humidity, thickness of epiderm) person. Increased excitability and lability of a nervous system, weak development of epiderm and humidity of a skin of hands promote origin of heavy changes in an organism even at operation of a current of low voltage. And on the contrary, dry skin, cutaneous callosity possessing large resistance, reduces danger of development of heavy general disturbances at contact to low-voltage current.

In a place of inlet of current (and sometimes outlet) on a skin will be derivated rounded grey or dirty-brown colour with numerous holes segments of dry necrosis (burns of III-IV degree), enclosed by a skin with meshes as honeycombs formed owing to instantaneous evaporation of tissue fluid. Alongside with such scores of inlet of a current can be observed a stage signs of a current on a skin of adjacent segments of limbs, in the field of bends on line of distribution of a current. The scores of current are results of transformation in skin of electrical energy in thermal. In tissues, rich by fluid (muscles, vessels and other tissues) and having small resistance, thermal effect of current is exhibited poorly. Thermal defeat (necrosis of muscles) can be a source of intoxication of organism by myoglobin and stipulate nephritic insufficiency. In origin of disturbances of a function of above-stated tissues and organs the large value has an electrolytic action of current. In muscles it is characterized in development of spasmes (contractures), stipulating a phenomenon of "freezing" - impossibility to unbend a hand (to be teared off from a source of a current without assistance). At such patients ventriclar fibrillation, convulsive spasm of the diaphragm and paralysis of breathing quite often are the reasons of death. Bones and joints also have significant resistance, they can be striked by a current owing to mechanical and thermal operation ("hole-like" fractures, melting with formation of so-called pearls). In soft tissues the passing of a current also is accompanied by stratifying of filaments with formation of cavites. The unspecific action of a current is exhibited by mechanical damages owing to convulsive spasms of muscles, in this connection the fractures are possible. In an outcome of fire of clothes there are burns. The electrical burns can be specific and unspecific.

The unspecific burns can be stipulated by action of high temperature, ultra-violet and infra-red rays of a volt arc.

The specific action is connected with heat production because of resistance of tisses at passing through them of electric current, and it in turn conducts to burns. The electroburns differs by depth of a thickness of defeat and are accompanied by loss of all skin and deeply lying tissues up to charring. On a skin in places of contact with the conductor will derivate "current scores" (scab more often of the round form from several mm up to 3 sm in diameter with torus-form impression in centre). Characteristic of electroburns is the disturbance of sensitivity and fast explicating oedema of tissues both in a place of a defeat, and far from it. A singularity of electrical burn is that in an outcome of its origin there can be a loss of tissues down to coagulation of proteins. The electrical burns are characterized by presence of necrosis of skin of the various form and size, more often grey or light brown colour. It is necessary to mean, that the electrical burns are accompanied by expressed trophic changes, by microcirculatting disturbances and by angiospasm. In this connection the healing of burn wounds flows past long duration and is accompanied by numerous complications, among which the leading role belongs to a purulent infection. As at electroburns practically does not happens burns of I and II degree, it is offered to select only 2 degrees: III - necrosis of skin and underskin fat and IV-necrosis of muscles and bones. One from characteristics of electrical burns is minor expression of pain syndrome both in the focus of destruction of tissues, and round it.

The current of low voltage calls energization with spasms of muscles, high voltage calls electronarcosis. The passing of a current through a brain is accompanied by heavy changes (oedema, bleeding with loss of neurons and paralysis of centres). At action of a current of high voltage more often there are heavy local damages - burns, down to separation of parts of a body, destruction of walls of cavites (chest, cranial), bones (breastbone, ribs, skull). Ventricular fibrillation of heart usually does not come because of short-time action of current, as owing to spasms arising still up to a direct contact to a wire, the body of the person is rejected and electrical circuit is breaked. At the moment of action of a current patient feels an acute pain or burning, there are spasms, shiver. At switching-off of current it are marked weakness, depression, falling of ABP. Sometimes, on the contrary, the person is exited, consciousness confused, the ABP is increased. In many cases even the current of low voltage at a continuous action calls heavy general responses (shock, asphyxia) owing to disorders of activity of heart (ventricular fibrillation), breathing (convulsive spasm of the diaphragm). Sometimes these disturbances are observed simultaneously and at absence of the well-timed help results in death of patient.

The action of a current of high voltage is accompanied by even more deep disorders in an organism, quite often paralysis of centres of a head brain and defeat of internal organs, up to development " of imaginary death ".

The mechanism of origin " of imaginary death " consists of deep depressing of a central nervous system, ventricular fibrillation, tetanic spasm of respiratory muscles. Сardial activity and breathing become imperceptible and, if urgent measures are not performed, patient can die.

At action of a lightning usually comes instantaneous death because of thermal destruction of tissues. At a defeat by lightning are observed "signs of a lightning" on skin as tree-like or zigzag bands of red-cyanotic colour vanishing at pressure. They are a result of paralytic extension of vessels on a path of passing of a current. At a defeat by atmospheric electricity during thunder-storm many patients dies on a place of accident. At patients stayed alive after injury by lightning are marked disturbances of cardial activity and breathing. Sometimes patients are in heavy coma. On a skin it is possible to detect tracks of a burn of light brown colour. In the urgent order carry out reanimation measure as indirect massage of heart and artificial breathing. After that patient is transported in hospital. It is necessary to remember, that to bury the patient injured by lightning in ground is an error, because of which actual help can be overdue.

The first aid at injury by electrocurrent consists of detachment of patient from a source of current, gap of a circuit. After a detachment from a conductor to the patient located in a condition of a heavy shock, it is necessary to begin immediately reanimation measures - artificial ventilation of lunghs and massage of heart and to continue them before recovery of activity of heart and breathing or before biological death.

At a capability make electrical defibrillation of heart. At the patients with saved breathing, but absent consciousness carry out measures on prophylaxis of asphyxia (removing of a head to the back or turn face on side or downwards).

The treatment of burn wound consists of processing of skin by 0,5 % solution of ammonia, wiping of segments of necrosis by 70 % ethyl spirit and superposition of aseptic bandage. All patients with electrical burns should be transported in hospital.

At electroburns of limbs accompanied by necrosis of muscles on stretch of 1- 2 segments, the early amputation is performed. Transferred electrotrauma sometimes leads to death of patients from nephritic insufficiency (myoglobin nephrosonephritis) or sepsis. At them long duration are saved neurulogic and psychoemotional disturbances, weakness, head pain and other symptoms. 

QUESTIONS FOR SELF-CONTROL:  
1. The concept of burn.

2. Classification of burns.

3. The rule of nine.

4. The rule of the hundreds.

5. Stages of burn disease.

6. Cold trauma.

7. Classification of frostbite.

SYSTEM OF TRAINING TASKS

1. About an hour ago there was a burn. I smelled gasoline-plated clothes. The patient is excited, breaks up, laughter changes with crying, not so much talkative, tries to tell about the case, assures the present that everything will be fine with him, which feels good. Pulse 105 auks. per minute AT 145/95 mm. ht Art. How will you determine the burn area? At what stage of burn disease is the patient?

2. Burn around 45% of the body surface. The patient is restrained, in contact comes in hard, in consciousness, weakly moans, the face is pale, facial features are sharpened. Pulse frequent, AT 85/40 mm. ht Art. The bandages are soaked by serous discharge. Only delivered to the burn department, 6 hours after the burn. What stage of burn disease has developed in the patient?

3. You came to the challenge. On the street lies a person without consciousness. Air temperature -20 degrees C, wind. At examination, the patient has a sharp pallor of the skin of the fingers, the capillary pulse is not determined, and the fingers are covered with ice crust.

Your diagnosis and actions?
4. The surgical department received a patient with complaints about the lack of sensitivity in the fingers of the feet, swelling of them. When collecting anamnesis it turned out that on the eve of the cold long waiting for public transport. Frozen fingers of the feet. The houses were warming their feet in the hot tub, but the sensitivity did not recover. When viewed: feet are swollen, cyanosis of the fingers is noted, lack of sensitivity in them, capillary sample is negative.

What is your diagnosis and treatment?

5. The surgeon-intern hospitalized a patient who got lost in the woods during a ski walks. Patient with consciousness, but inhibited; body temperature lowered to 32 degrees C. Senior colleague surgeon advised him along with medication therapy to warm the patient as soon as possible. What way can this be done?
6. The victim D., 46 years old, was burned with a flame of hands, left forearm, anterior surface of the trunk, right hip. To determine the area of the burn surface, the doctor used a standard silhouette of the human figure, divided into squares, which shaded the colored pencils in accordance with the localization and degree of burn.

What method of determining the area of the burn surface used by the doctor?
7. The woman was boiling lingerie. Water was added to the washing powder and bleach. When removed, the pan from the plate hit affected her over and burned. The front surface of the body, the forearm and the brush are hyperemic, the surface of the burn is white with poor pain sensitivity. Determine the degree and extent of burns, how will you diagnose?
8. In the receiving department delivered victim with burns of the right upper limb, the front surface of the body, face. Burnings II, III A, III B degrees. The total area of defeat is 23%. The general condition is heavy, the patient is inhibited, consciousness is preserved. The outer covers (except the burn surface) are pale, dry, and cold. Frustrated chills, thirst, nausea. Breathing 24 in 1 minute, tachycardia - 120 beats. for 1 min, hypotension. Hemoglobin - 160 g / l. marked hematuria, albuminuria. Your diagnosis?

9. The injured V., 25 years old, during the refueling of the battery, poured the right lower limb with sulfuric acid. The skin of the front surface of the right thigh and shin reddened. What about the victim? What first aid is required?

10. When conducting the primary toilet burn surface, the doctor found on the forearm large and intense blisters with serous-hemorrhagic contents on the forearm. Some of the bottom were opened independently, on their day a crimson-blue surface is determined. What degree of burn injury is possible in this patient? What to do with bloating? How to burn the toilet burning surface?

List of the theoretical questions

1. Methods of determining the area of injury and the severity of the patient's condition with a burn.

2. Organization of measures for the provision of first aid to the victims of burns.

3. Duties of the nurse to provide infusion therapy for the patient at the stage of burn shock.

4. First aid for victims with frostbite.

5. Responsibilities of the nurse to provide a health program to the victim with frostbite.

6. Principles of first aid in case of burns.

The list of practical skills

1. To master the methods of determining the area of burn.

2. To master the technique of applying bandages to victims of burn injury.

3. To master the method of first aid at different types of burns.

4. To master the method of ligation of patients with electric wardrobe.

5. To master the method of ligation of patients with cold trauma.

6. To master the technique of first aid during frostbite.
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Trauma (trauma) is a simultaneous influence of an external factor that causes  anatomical and functional disorders in the tissues, accompanied by general reactions of the organism.
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Traumatism - a set of injuries in a certain area (in a country, a city, etc.) or among a certain contingent of people.
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