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THEMATIC JUSTIFICATION:
Among general injuries with a disability, fractures make up 6,3%. Mortality in road traffic injuries in Ukraine ranks third after cardiovascular diseases and oncological diseases. Most fractures account for the most working age - from 20 up to 40 years. In the period of high technological progress, the resolution of the issues of prevention of fractures, their correct treatment, and disabilities due to fractures is especially important.

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 so important.

THE AIM OF THE LESSON:

General: Mastering the diagnostic methods and providing emergency care in cases of fractures and dislocations; closed lesions of soft tissues, skull, chest.
Particular:
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.

Material and methodological provision of the lesson: visual aids, circuits, study tables, bandaging material.
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.


CONTENT OF TEACHING

Structural-logical scheme of the topic
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An approximate map of students' work:

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.

Tasks for independent work:

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.

List of 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.

CONTENT OF THE THEME
Clinical Examination of Traumatic Patients

Special considerations

Diagnosis of injuries is made using conventional clinical methods. To verify the diagnosis special investigations are used.

History. Delineating the cause of the trauma facilitates diagnosis and prevention of the trauma. The mechanism of the trauma can be deduced from the patient's history, which coupled with the initial impression may help outline the workup (e.g. falling with one's arm outstretched results in a radial fracture in a typical site or a fracture of the humeral head; falling from a height and landing on the buttocks leads to a compression fracture of the lumbar spine, etc.).

Inspection. Inspection of the patient and the injured area even without special equipment can be of diagnostic value. It is a must to compare the injured side of the limb with the intact one. In examining the affected organ the three main positions are to be considered: passive, active or forced.

Passive position of the whole body suggests a serious injury and is characteristic of an unconscious patient (e.g. in head or spinal injuries with possible palsy). A passively placed limb is typical of fractures (e.g. in femoral neck fractures, the fractured leg is found rotated outside; when a major nerve is injured there can be passive positioning of the limb without active movements etc.).

Forced position of the limb occurs in displacements and in the acute phase of fractures or in inappropriately healed fractures and development of ankylosis.

On inspection, the skin pallor and hyperaemia are to be noted, as well as skin hydration (dry hot skin/cold sticky sweat), the presence of abrasions, bruises, their localisation, size or colour etc.
It is important to ascertain any changes in the positioning of limbs in relation to their axes. Normally, the axis of the lower limb corresponds to a direct line joining the superior anterior iliac spine, the medial aspect of the patella and the first toe.

The injured limb can be rotated internally or externally, forming an angle at the knee joint that opens inor outwards. Thus, the two types of deformity are identified: valgus deformity, i.e. the angle opens outwards, and varus deformity, i.e. the angle opens inwards.

The normal axis of the upper limb corresponds to a direct line joining the centre of the humeral head, the radial and ulnar heads. A rotation of the forearm from the upper limb axis leads to formation of an angle with the apex at the elbow joint; correspondingly, when this angle is opened outwards or inwards, a valgus or varus deformity is observed.

The axes of the upper and lower limbs change in fractures, displacements, ankylosis or inappropriate fracture healing. The axial changes can also be found in patients with congenital deformities or acquired conditions such as rickets.

Inspection helps to elicit changes in the affected organ - levelling of the folds (contours) of a joint in haemarthrosis; swelling in soft tissue haematomas; deformation of the limb in fractures etc.

Palpation. On palpation the injured sites, pain, swelling or induration may be noted. In fracture of jaws palpation is performed via the oral cavity, while in that of the coccyx bone it is carried on through the rectum. The presence of fluid in a joint can be identified by palpation (e.g. the ballottement of patella sign that occurs in haemarthrosis, synovitis).

Palpation can help to determine «gap» tissue defects that may be the case in a muscle or ligament tear. Rupture of the biceps muscle is characterised by a gap in the muscle bulk with its defiguration during contraction, while clavicle fracture produces deformation during palpation; in the Achilles' tendon tear contraction of the calf muscle brings about a gap in that area etc.

Auscultation. This technique plays a vital role in the examination of chest and abdominal organs and helps to elicit changes resulting from the injury (e.g. an absence of peristalsis in posttraumatic peritonitis; a decrease in or absence of breath movements in pulmonary injuries complicated by pneumo- and/ or haemothorax; a characteristic murmur in post-traumatic aneurysm).

Determination of joint motion starts with assessment of the extent of active joint motion that can be performed by the patient themselves. The surgeon is to evaluate the extent of passive motion, which helps establish the absence of active or passive motion or any limitations due to tenderness on motion. An angular is used to measure the degree of motion; its sides being connected to hinges. The movement of the siteers along the conveyer helps to measure (in degrees) the extent of joint motion. The one at the injured site is compared to that at the intact side and also to average values for a normal person of the same age and sex.

The original position of the shoulder joint is regarded as the free fall of the limb along the trunk, while that of the elbow, wrist, and finger joints is the state of full extension in the joints at 180°. For the hip and knee joints the normal angle of position is 180° when the body is in the vertical position, the ankle joint - 90° to the axis of the leg.

To measure the motion in the shoulder and hip joints, one side of the angular is placed along the body axis with the other being put along the moving limb following the flexion and extension of the limb. In measuring the motion in other joints one side of the angular is placed along the proximal aspect of the limb above the joint (along the thigh, upper arm, leg and forearm), while the other along the distal end below the joint. The hinge of the angular is positioned at the level of the joint involved. The displacement of the angular's side connected to the distal end of the limb is used to determine the degree of motion in the joint. Special types of angulars (protractors) are used to determine other types of motion in the joints (e.g.rotation).

Changes in the degree of joint motion can vary from ankylosis, or stiffness, to contracture, or limited motion.

Ankylosis can be due to the bones forming the joint fused together or as a result of the formation of fibrous fusion of joint spaces (fibrous ankylosis). Joint stiffness can be due to sclerosis and calcification of the soft tissues around the joint (extra-articular ankylosis).

Contracture can result from one of the following: degeneration of the muscles of the limb, impaired innervation, displacement resulting from distortion of anatomical relation between the joint surfaces of the bone and the spastic contractions of the muscles. Joint contracture caused by progressive changes in the neighbouring soft tissues and joint capsule can lead to extra-articular ankylosis.

Measurement of the extremity length is of vital importance in the examination of patients with trauma. The length of an extremity can be estimated visually by comparing the two symmetrical limbs on different segments and the levels of position of symmetrical bone projections. To do this, have the patient lie supine on a firm surface placing the two lower extremities in a symmetrical position, the bone projections on the legs being thus compared - the anterior superior iliac spines, major trochanters, patellas, malleoli in relation to each other. Mismatch of these suggests a shortening of the limb and its extent of either the thigh or leg can then be measured based on the differences in the levels of the major trochanters, patellas, malleoli. The length of the upper limbs can be compared by the position in relation to their symmetrical bone projections, the patient "standing to attention".

A more exact measurement is obtained by using a tape measure. The length of the lower limb is assessed from the anterior superior iliac spines, to the lateral malleolus; the thigh's length - from the major trochanter to the knee joint space, the length of the leg from the knee joint space to the lateral ankle bone malleolus; the upper limb from the acromial end of the clavicle to the end of the third phalanx; the upper arm (humerus) from the acromial end of the clavicle to the olecranon; the forearm - from the olecranon to styloid process of the radius. The length of the limb changes in fractures and displacements.

The circumference of a limb is measured at the symmetrical levels of the two limbs. The difference in the circumference of the injured limb suggests the presence of oedema, haematoma, and bleeding as well as the displacement of bone fragments.

The X-ray methods play a major role in diagnosis of trauma. X-ray films are to be obtained in at least two projections - sagittal and lateral. In fractures and displacements X-ray pictures help to determine the type of displacement of fracture fragments and joint ends in displacements. Serial X-rays facilitate evaluation of the adequacy of the bracing of the fracture fragments together and relocation of the displaced joint as well as the assessment of the therapeutic results.

In traumatology, radio-opaque methods (e.g. arthrography, or investigation ofjoints, angiography, or investigation of vessels) are also used.

Tomography yields X-ray images of bones and other organs at different levels, which provide a more detailed impression of the type of injury and help exclude the presence of foreign bodies etc.

Functional methods of investigations (e.g. rheovasography, oscillometry) provide the data as to the regional circulation. Electromyography enables the physician to evaluate muscular contractility.

Dressings

Dressings is a surgical area that deals with bandaging. The indications for bandaging usually involve protection of wound or damaged fissues from external exposures.

The main types of bandages are given below (tab. 7).

Table 7. Types of Bandage and Their Indications

	
	Type of bandage
	Indication

	1.
	Protective
	Prevention of bacterial contamination of wounds

	2.
	Pressure / Compression
	Bleeding arrest

	3.
	Therapeutic (drug)
	Topical drug therapy

	4.
	Immovable
	Fixation of the injured organ (mostly extremities) in a certain position

	5.
	Correctional
	Correction of the organ's deformity

	6.
	Occlusive
	Open pneumothorax


Bandages are divided into soft and immobilisation (immovable) ones.

Immobilisation bandages (fastened and correction bandages) and those with traction are generally used for the treatment of patients with injuries and diseases of the locomotive system. These include the plaster of Paris bandage, splint and apparatus.

Soft bandages comprise the dressing material that is placed directly on the wound and a means of fixation. They are divided into simple soft (protective and therapeutic), pressure (haemostatic) and occlusive bandages.

Fixation of the dressing material is done with gauze, knitted tube bandages, netknitted medical bandage «retilast», cotton scarf, glue, collodion, adhesion plaster. A bandage has two ends: the rolled side, or the head, and the free end, or the beginning.

The rules and regulations of bandaging are as follows:

1. The patient should be placed in a comfortable position, with maximum relaxation of the muscles. There should be a free access to the part of the body to be bandaged. The part to be bandaged is to be placed in the position it is supposed to occupy after the bandage has been applied and must stay immobile during the process of bandaging.

2. The person applying the bandage should stand facing the patient in order to be able to see by the patient's facial expression whether the procedure is causing him/her pain.

3. Bandaging is started from the periphery towards the trunk stretching the bandage with equal force. The direction of the rounds should be from left to right in relation to the one bandaging (with the exception of bandaging the left eye, Desault's bandage on the right hand etc.). The right hand is used to unwrap the head of the bandage and the left one is used to hold and straighten out the bandage. The bandage is unrolled while being put around the part of body that is bandaged, each round covering the previous one by either a half or two thirds of its width. The end of the bandage is fastened with a safety pin or adhesion plaster to the bandage either along the free end or around the bandaged area fastening it to the intact side.

A well-applied bandage should fasten the dressing material, adequately cover the injured part, and be comfortable for the patient, light and nice looking.

The main types of bandage dressing. Circular, or round, bandage is the initial step in any soft bandage dressing and is used alone for the closure of small wounds on the forehead, neck, wrist or ankle joint etc. In this kind of bandaging, each round completely covers the previous one. The first round is placed a bit slanting and tighter than the following ones, leaving the tip of the bandage uncovered to fold over the second round and to fasten it by the third one. A drawback of this type of bandage is that it can rotate and in so doing displace the dressing material.

Spiral bandage is used to cover big wounds on the trunk and extremities (fig. 41, c). It is started with a circular bandage above or below the injured site and the rounds directed spirally covering the previous round by 2/3. Simple spiral bandage is applied to cylindrical parts of the body (chest wall, upper arm, and the thigh). Spiral bandage with a bend is applied to cone-shaped parts of the body (shin and forearm). The bend is done as follows: each next round is done in a more slanting manner than the previous spiral rounds; the thumb of the left hand is used to keep the lower edge, the head of the bandage is unfolded a little and pulled so that the upper edge becomes the lower and vice versa; then the next round is applied and so on. In this way the bending has to be done along the same line and outwards from the injury site. This bandage dressing is simple and quick, but it can easily slip down when the patient is walking or running. To keep it firm in place, the last round can be fastened to the skin with glue.

Serpiginous bandage is the preliminary stage of a spiral or any other type of bandage. It is used to fasten large piles of dressing (normally on the limbs) (see fig. 41, fig. 43). It is started with a circular bandage around the wrist or ankle joint, then goes spirally, each round not touching the preceding one. In this way free spaces, the size of about the width of the bandage, are left in between the bandage rounds.
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Fig. 41. Bandaging the thorax and the shoulder: a - mammary bandage; b - Desault's bandage; c - spiral bandage; d - and f - figure-of-eight bandage; e - spica bandage.

Cross, or «a figure of eight», bandage is very convenient in bandaging parts of the body with uneven surfaces (the back of the neck, occipital area, the upper chest and the perineum). It is started with the circular bandaging which is followed by cross over rounds, intermittent with circular rounds that are placed distal or proximal to the first circular rounds.

At the back of the neck, and occipital a cross or figure eight bandage is applied in the following way: the bandage is fastened around the head in a circular manner, then above and posterior to the left ear it is lowered to the right side of the neck up to the right ear, passing in front of the neck and rising along its posterior aspect up to the right ear. Passing in front of the head the bandage is placed above the left ear slanting down, repeating the preceding rounds. The bandage is fastened around the head.

In bandaging the chest the bandage is passed around the shoulder in a figure of eight with the crossing rounds located in relation to the injury site either in front or at the back of the chest.

Spica bandage is a type of a figure of eight one and differs in that at the crossing site the preceding round is not fully covered, but covers on only one side lying above or below. In this way the crossing site appears like a an ear of grain. A well-placed bandage looks nice and does not fall when the limb is moved. Such bandage is applied to the hip and shoulder joints, above the shoulder and other difficult areas where their uneven nature makes it difficult to keep dressing materials on the wound by means of other methods (see fig. 41).

«Tortoise» bandage is applied on the elbow and knee joints. This kind of bandage has two variants - diverging and converging bandages. Diverging bandage on the knee joint is started with circular rounds placed directly around the joint; then similarly above and below the preceding rounds. The rounds are crossed over in the popliteal fossa, and in front of the joint they diverge on both sides of the first bands, covering in that way most areas of the joint. The bandage is fastened around the thigh.

Converging bandage is started with a circular one above and below the joint, crossing in the popliteal fossa. The subsequent rounds are placed closer and closer to each other and to the most prominent area of the joint until all the area has been covered completely.

Returning bandage is applied on the head, foot or hand and on the stump after amputations. It is started with circular rounds on the limb. It is then bent on the anterior aspect of the stump with a vertical round across the proximal part of the stump to the posterior aspect. A circular round is additionally added to fasten each returning band. Vertical rounds are successively moving to the lateral and medial aspects of the stump. Additional fixation of these rounds is achieved with spiral rounds.
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Fig. 42. Bandaging the upper and lower limbs: a - digital spiral bandage; b - hand bandage; c - hand cross bandage; d - converging elbow bandage; e - abdominal and hip bandage; f - inguinal bandage; g - «tortoise»-type knee bandage, converging (left), diverging (right); h - bent spiral bandage; i - foot and ankle bandage. Figures match the rounds.

Triangular bandage (fig. 44, 45). This is a triangle-shaped piece of cloth or scarf folded into an angle. The longer side is termed the base, the opposite angle being the apex and the other two sides - the base angles. If one-meter square of material is cut along its diagonal into two, two big triangular scarves are made, while division of these into two parts yields four small triangular scarves. Triangles are more convenient for giving the first aid. It is commonly used to support the arm in fractures of the forearm or in impacted humeral rod fractures.

Types of bandages applied depending on parts of the body

Head and neck bandages (see fig. 43). Circular bandages on the head are applied for minor injuries on the forehead, temporal and occipital regions. Returning bandages on the head are used for widespread injuries involving the hairy parts. Their characteristic feature is that all the returning rounds are first applied and then fastened with ordinary circular rounds.

Galen's bandage is one of the simplest and most convenient forms of head bandage. It is started with the placement of a single piece of string of about one metre long: the middle of the string is placed over the temporal region, whilst the ends are left hanging anterior to the auricles. The patient is made to hold and slightly pull on the string, the first circular round is made around the head and then on reaching the string the bandage is wrapped around it and sent in a slanting manner across the occipital area. On the other side the bandage is again wrapped around the string and sent across the fronto-parietal region in a slanting manner partly covering the previously placed round. The subsequent ones are applied similarly, constantly heading upward towards the parietal region until the head is fully covered. The final round of the bandage is placed either circular around the head or fastened to the vertical string. The ends are fastened below the chin.

Hippocrates' cap is applied using a double-head bandage or two separate bandages. One of the bandages always goes circularly around across the forehead and occiput, fastening rounds of the second bandage covering the head from midline to the right and left. The ends are knotted at the occiput.

Bandage on the right eye. Circular horizontal rounds are applied around the forehead, thus fastening the bandage, and then it should go downwards to the occiput, below the right ear and across the lateral aspect of the neck and across the cheek bone upwards covering the sick eye. Oblique rounds are fastened with circular ones. The upward oblique rounds are later alternated with circular rounds.

Bandage on the left eye is applied in an atypical manner. The beginning of the bandage is held in the right hand and the head in the left hand. The next stages of bandaging follow the pattern described above but in the opposite direction.

Bandage on both eyes is started typically with the one on the right eye. A circular round of bandage is then done atypically from the right temporal region down over the left eye, followed by circular fastening rounds and subsequent alternating rounds covering the right and left eyes.

To cover the back of the neck and occipital regions a figure of eight bandage is used. A true circular bandage is rarely applied to the neck. This kind of bandage is commonly used in combination with either the figure of 8 tied on the forehead or with a cross bandage over the upper posterior chest wall.

Four-tailed bandage is a strip of material or a piece of gauze both ends of which have been slit open lengthwise. It is used to cover wounds on the chin, nose and occipital region.

Bandaging of the chest and shoulder girdle. Apart from the above-described circular, spiral, figure 8 and the spica bandages, special types of bandages are also applied to these areas (see fig. 41).

Bandaging of the breasts. When bandaging the right breast, the direction of the rounds is from left to right. The fastening round is passed around the chest beneath the breasts and on approaching the right breast the bandage grabs the lateral and lower parts of it. Then the round is sent to the sick armpit and across the back to the intact shoulder. Then it descends obliquely, lifting the medial part of the inflicted breast torwards the initial circular round on the chest. Further, these steps are repeated. When the left breast is bandaged, the direction is the opposite.
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Fig. 43. Bandaging the head: a - head gear; b - Hippocratic cap; c - one eye bandage; d - both eyes bandage; e - occipital bandage. Figures match the rounds.
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Fig. 44. Head (a), mammary (b), hand (c), perineal (c, d) and upper limb triangular bandages.
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Fig. 45. Nasal (a), chin (b), occipital (c) and parietal (d) four-tailed bandages.

Velpeau's bandage is applied for fractures of the clavicle and after repositioning of a dislocated shoulder. In this process the arm on the injured side is placed on the intact shoulder and bandaged to the trunk. Bandaging is started from the injured side. The first round starts from the mid portion of the back, goes horizontally grabbing the chest and arm, under the armpit of the intact side, then the second round is passed across the back obliquely upwards to the injured upper shoulder and bending around it drops vertically down (third round), grabbing the elbow from below and is sent to the armpit of the intact side. All the three rounds are repeated making sure that the horizontal rounds are placed beneath the preceding ones, and vertical rounds placed medial to the previous one ones.

Bandaging of the abdomen and hip. To prevent slipping down, which is commonly the case, the spiral bandage is fastened with a spica bandage over the upper third of the thigh. Hip bandage is a variant of the spica bandage. A fastening circular round is initially applied across the abdomen above the umbilicus. From the lateral aspect of the abdominal wall, a downward course is then taken along the internal aspect of the thigh, bent around it from behind and rises on the lateral surface of the thigh to the anterior on the abdomen. The next round repeats the previous one course but lies beneath. The bandage is fastened with a circular round across the abdomen.

Depending on the area of crossing, these bandages are applied to the inguinal region, upper third of the thigh, perineum, the gluteus region or on both sides.

Bandaging the upper and lower limbs. All the various types of bandages can be applied to these parts of the body (see fig. 42).

Spiral bandage of the finger. Using circular courses the bandage is fastened on the wrist and then sent obliquely along the dorsum of the fingers to the fingertips. Spiral bandaging is applied on the finger up to the base and along the dorsal aspect of the fingers it is returned to the wrist where it is fastened by circular rounds. When it is necessary to bandage all the fingers in the form of gloves, the courses are repeated as described for each finger.

To fasten a bandage, knitted tubes and elastic netting bandages can be used (e.g. retylast, or elastic netting material in the form of a stocking of different sizes available in rolls). To fasten the dressing on a wound, a one-layer elastic tube is put on. Over the finger - sizes 1 and 2 on the limbs - sizes 3 and 4; over the head sizes 5 and 6; on the trunk - sizes 6 and 7 are applied. Individual dressing packs are used for extensive injuries. The pack consists of two cotton-wool cushions of about 15x15 cm and a 9-cm wide bandage. One of the cushions is fastened stationary on the bandage, while the other one can be moved alongwise. The dressing materials are packed into a paper bag and into an airtight plastic bag which can be used for occlusion bandage in a penetrating chest injury.

When using a dressing packet, the plastic bag is torn or cut open to remove the paper envelope, which is drawn out by its safety pin and torn open to remove the bandage with cotton-wool swabs. The head of the bandage is held with the right hand and the bandage is unfolded without touching on the cushion surfaces. The mobile swab is moved to the required distance and placed on the wound or one on each side of the wound (the entry and exit sites) and fastened by circular bandaging. The end of the bandage is fastened with a safety pin.

Closed soft tissue injuries

Closed injuries are mechanical injuries to the soft tissues (contusions, crushes, strains and ruptures) without defects in the skin covering.

Contusion. Contusion is a closed mechanical injury to the soft tissues and organs without apparent damage to their anatomical structures, in contrast to subcutaneous ruptures.

Contusions occur as a result of a fall or a blow from a blunt object with minimum kinetic energy (e.g. stones, parts of an object, instrument). Soft tissue contusions can be encountered alone or in combination with bone fractures resulting from severe blows, contused wounds. Most common are external (superficial) contusions of the limbs and head; they can also accompany contusions and other injuries (concussion, rupture) of internal chest, abdominal, cerebral organs. Clinical signs of contusion are signs, swelling, haemorrhage and functional disorder.

Pain is the first symptom of contusion, it appears immediately at the moment of injury and can be rather severe. Pain is especially intensive in contusion to the periosteum. Later the pain may reduce in intensity, and in 1-3 hours after injury reappears or even intensifies. The change in pain character, an increase in its intensity result from the traumatic oedema, haemorrhage (infiltration of tissues with blood) or from growing haematoma.

In limb contusions, movements in the joints are initially intact; progression of oedema and bleeding, however, make movements impossible, especially in haemarthrosis. It is the functional disorder that differentiates contusion from fractures and displacements when immediately after the injury both active and passive movements become impossible.

Swelling at the site of contusion appears fast. On inspection it appears as a painful induration without sharp borders with the intact tissues. Pain is more intensive on palpation when there is contusion of the periosteum, with subperiosteal haematoma. Swelling as a rule increases in the first hours or days after injury, which is as a result of the development of posttraumatic oedema and inflammatory changes.

Contusion is normally associated with bruises, which result from bleeding into (impregnation of) the skin and subcutaneous tissues. The time of appearance of bruises depends on how deep the damaged vessels are situated. In skin and subcutaneous contusions they appear within the immediate minutes or hours. In contusions of the muscle and periosteum, they appear within the 2-3 days and occasionally far from the contused area. The appearance of late bruises that are situated far away from the contused sites is a serious sign that requires extra investigations (e.g. X-ray to rule out bone fractures and cracks). An example is the sign of «spectacles» - bruises around the eyes, which occur in several hours or even two days after contusion of the head. This sign is strongly suggestive of a severe head injury, i.e. skull base fracture.

The colour of bruises changes as a result of disintegration of haemoglobin. Fresh bruise is of red colour, after 5-6 days it turns green, and then yellow. The colour of the bruise can be used to determine the duration of trauma.

When giving the first aid at the accident site a pressure bandage is applied on the contused site. During the first few days, ice packs are applied to the contused site to reduce bleeding into tissues. A break in the application of icepacks is done every 2 hours for 30-40 minutes. In contusion of the extremities with formation of haemarthrosis, the limb has to be put to rest in a raised position, with a pressure bandage applied to the joint. Starting from day 2-3 following trauma, to enhance the resolution of small haematomas, heat is applied (e.g. hot water bottles). In contrast, large haematomas are punctured after 5-7 days, blood is evacuated and pressure dressing applied.

In examining a patient with soft tissue contusion of the extremities, pulsation of the peripheral arteries must be checked; skin temperature on both limbs should be compared, peripheral nerve sensations should also be checked since contusions can be accompanied by nerve damage or the compression of nerve bundles by haematoma. If damage to the bone (e.g. fracture, crack) is suspected, an X-ray film should be obtained.

Crush syndrome. Crush syndrome (traumatic toxicosis; the syndrome of prolonged compression) is a condition typically caused by prolonged compression of the soft tissues of the limb, resulting in ischaemic necrosis of muscles, intoxication with the products of necrotic disintegration with subsequent hepatic and renal failures. The condition occurs after the limb has been freed from the compression. The following are the major factors of crush syndrome.

•  Pain irritation.

•  Traumatic toxaemia resulting from absorption of tissue disintegration products.

•  Plasma and blood loss.

Clinically, the three periods of traumatic toxicosis are distinguished:

1. Oedema and vascular insufficiency (days 1-3).

2. Acute renal failure (days 3-12).

3. Recovery.

In the first period immediately after freeing the limb from compression, there is severe pain in the leg, which cannot be moved by the patient, weakness, and nausea. The limb is found to be pale, with multiple abrasions and bruises. The general condition of the patient can be satisfactory, skin colour is pale, slight tachycardia is observed and blood pressure is within normal limits. However, within a few hours the affected leg gets rapidly swollen. The limb size increases, the skin assumes an uneven bluish-purple colour with haemorrhages, blisters with serous or serosanguinous contents form. The pulse rate rises, blood pressure falls, body temperature increases, skin becomes very pale and the patient gets weaker, i.e. develops the clinical picture of shock.

On palpation, the limb is of wood-hard consistency, and pressing with the finger does not leave a mark. Movement in the affected limb joint is not possible, and an attempt at this causes extreme pain. Peripheral arterial pulse of the peripheral arteries in their distal parts is absent, all types of sensation are lost. Urine production quickly reduces (occasionally immediately after injury) up to 50-70 ml per day. Urine colour changes to varnish-red and later to dark brown with a high protein content (600-1,200 ml/l). Urinary sediment shows copious red cells, and casts consisting of myoglobin. Blood viscosity rises with an increase in haemoglobin level and red blood cell count, haematocrit and progressive uraemia.

The restoration of blood circulation and worsening signs of renal failure indicate transmission of the disease into the period of acute renal failure. Pain in the limb reduces, blood pressure returns to normal, moderate tachycardia persists, pulse matches the temperature of 37,5-38,5 °C. Despite the improvement of blood circulation, renal insufficiency worsens, oliguria progresses turning into anuria; the levels of blood urea nitrogen and creatinine are very high. Extensive tissue damage treatment may be ineffective and in such cases fatal uraemia may develop on days 5-7.

Favourable course, coupled with effective treatment, results in recovery. The patient's general condition improves, azotaemia reduces, the urine volume increases, and the casts and red blood cells disappear from the urine. With improvement in the general condition, pain in the limb that can be occasionally very intensive and burning sensation recurs, oedema resolves and sensation restores. Examination of the limb reveals a wide area of skin necrosis. Dull grey necrotised muscles that can be seen in the wound, disintegrate. The muscles progressively atrophy and movement of the limb becomes limited.

Treatment. As soon as the limb is rescued, the patient is given an injection of promedol or morphine; the injured limb is bandaged tight with either elastic or an ordinary bandage after which a transportation splint is applied. Signs of cardiovascular insufficiency evident before transportation require that the patient be first given ephedrine, norepinephrine, and an antishock blood substitute (e.g. polyglucin). On admission to hospital, adequate (to the disease's stage) treatment is given. Antishock and detoxication therapy is started immediately. Antishock blood substitutes, solutions of albumin, sodium bicarbonate and plasma are given intravenously. 3,000-4,000 ml of fluid have to be given within 24 hours taking into consideration the patient's diuresis.

A circular novocain block of the limb is done on admission, after which icepacks are applied. The application of icepacks is continued for 2-3 days, after each 3-5 hours the ice is removed for 11/2- 2 hours. Broad-spectrum antibiotics are given. The patient is closely monitored (measurement of blood pressure, pulse and the hourly diuresis).

In progressive oliguria, wide incisions of the damaged area are done. In the second period of the disease, when the patient is out of the shock, haemodialysis can be used to treat renal failure.

In the third period, treatment of the purulent wound, necrosis and gangrene is provided.

In life-threatening cases, amputation of the damaged limb is indicated.

Sprains and ruptures. Sprain is a joint injury in which some of the fibres of a supporting ligament are ruptured, the continuity of the former, however, remaining intact. If the elastic threshold is overcome, rupture occurs.

Sprain of the ankle joint most commonly occurs, mainly resulting from a twist of the foot, while the knee joint is only rarely affected. The clinical manifestations of sprain are similar to those of soft tissue contusion: local tenderness, tissue oedema and painful joint movements.

Treatment involves rest for the limb, pressure bandage, icepacks during the first few days followed by heat therapy to promote haematoma resolution.

Muscle rupture occurs in excessive muscle stress. Most commonly affected are as follows: the biceps brachii, quadriceps femoris, and gastrocnemius muscles. The clinical presentation is quiet clear: severe pain at the moment of the tear (as if struck by an electric shock), abrupt muscular paresis, local haematoma formation.

In partial muscle tear, the limb is immobilized with a plaster of Paris (POP) splint, the muscle being placed in a completely relaxed position. In biceps rupture, the upper limb is immobilized by bending it in the elbow joint at right angles. Rupture of the quadriceps requires that POP be applied with the lower limb in a straightened position; in gastrocnemius muscle rupture, the leg is bent in the knee joint. Immobilisation should last for 2-3 weeks, followed by physical therapy (massage and exercise).

In complete muscle rupture, the only treatment is by surgery, i.e. suturing the ruptured muscle with subsequent immobilisation of the limb for 2-3 weeks.

Tendon tear is accompanied by pain and joint dysfunction (inability to flex or extend depending upon the tendon affected). Most commonly it is the tendons of the fingers, hands, Achilles tendon and the tendon of the long biceps head that get affected. Examination reveals local tenderness and oedema.

Suturing the tendon is a usual therapy.

Fractures. Fracture is a break or interruption in the continuity of a bone, which is caused by mechanical exposure (trauma) or pathology (tumour or inflammation).

Classification of fractures
I. Based on the origin of fractures:

•  congenital (intrauterine);

•  acquired.

Congenital fractures, mostly multiple, are due to changes in the foetal bones or maternal abdominal trauma during pregnancy.

Acquired fractures are subdivided further into traumatic and pathological ones. The latter are caused by bone tumours, osteomyelitis, tuberculosis, echinococcosis and syphilis. Obstetric fractures that occur during delivery (passage through the birth canal) are also identified.

II. Based on the extent of organ or tissue damage:

•  complicated;

•  non-complicated.

Complicated (open) fractures are those with local damage to the skin and subcutaneous fat, which allows microorganisms to enter the wound and cause inflammation. Fractures accompanied by the damage to the major vessels, neural trunks, and viscera (e.g. the lungs, pelvic organs, the brain and spinal cord, joints) are all examples of complicated ones. It is noteworthy that closed fractures lack skin defects.

III. Based on the location of fractures, i.e. the position of the fracture line:

•  diaphyseal;

•  epiphyseal;

•  metaphyseal.

IV. Based on the relation of the fracture line to the longitudinal axis of the bone:

•  transverse;

•  oblique;

•  spiral.

Fig. 54 shows bone fractures depending on their mechanisms.
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Fig. 54. Bone fractures depending on their mechanisms: a - due to flexion; b - due to a direct blow; c - due to twisting; d - due to comminuting; e - due to longitudinal compression. The arrows show the direction of the causative factor.

Physical examination

1. Complaints (pain and limb dysfunction are commonly the major complaints).

2. History.

Meticulous history taking helps elicidate the mechanism of trauma, the location and type of fracture. For example one's head hitting when diving can result in a fracture of the cervical spine; direct hitting against the bumper can lead to a pelvic fracture or fracture of the lower limbs; being run over by a car may cause fractures of the pelvis, thigh and leg bones; falling from height on the buttocks or heels can lead to a compression fracture of the spine or fractures of the ischium bones; twisting the foot medially or laterally results in ankle fractures.

Both limbs have to be examined comparatively. All manipulations have to be performed carefully and gently.

Probable signs of fractures are as follows: pain and tenderness, swelling, deformity and dysfunction, while absolute ones involve pathological mobility of the limb at unusual sites and crepitation of bone fragments.

Pain is an indispensable symptom localized, as a rule, at the fracture site; it progresses on an attempt to move the limb. Firm but careful palpation with one finger away from the expected fracture site helps find out tenderness. Tenderness localised at one site is an important sign. It can also be established by making light knocks along the axis of the limb e.g. upon slight hitting on the heel, tenderness is elicited at the site of fracture on the thigh.

Swelling may be due to bleeding, haematoma, blood or lymph circulatory defect. The circumference of the affected limb may reach 11/2 as much as that of the intact side.

Deformation of the limb is elucidated on examination and depends on the angular displacements of the bone fragments. The limb can either be distorted or shortened. The distal end of the limb can be turned to either side (rotational displacement).

The longitudinal axis of the upper limb corresponds to the line joining the three sites of: heads of the humerus, radius and ulna with the fingers in supination. The axis of the lower limb also joins the three sites: anterior superior iliac spine, mid patella and the middle portion of the anterior surface of the ankle joint.

Inspection. Measurement and palpation of the limb help determine the location or displacement of the bone fragments. The rotation of the distal end of a limb without a change in its length is indicative of a rotational displacement of fragments; lengthening or shortening of the limb may be found in displacement along its length; change in the axis of the limb, i.e. an angular twist at the fracture site at an angle is indicative of an axial (angular) displacement and finally an increase in the limb's size the limb suggests a transverse displacement (fig. 55).

The exact type of the fracture and location of bone fragments of a fracture are established with X-ray pictures that are taken in two views.

Dysfunction is established by the extent of active movement in the limb. As a rule, the patient is not able to move the limb or part of it immediately after the trauma because of severe pain. The lying patient is asked to move the foot, fingers or bend the extremity in the joint (elbow, knee or shoulder). Even the attempt to move can occasionally cause severe pain.

Pathological movements are a reliable sign of a fracture. They must be assessed very carefully and gently so as not to cause further damage to the adjacent tissues and organs by the bone fragments. The peripheral part of an extremity is gently moved, whilst the mobility in the fracture site is observed. Swinging motions in the thigh, upper arm, forearm, shin indicate a fracture.
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Fig. 55. Bone fragment displacements due to fractures: a - lateral; b - axial (angular); c - with prolongation of the bone; d - with shortening of the bone; e - rotational.

Crepitation of bone fragments is established by the hands. The limb is fastened above and below the suspected fracture site and moved in both directions. The appearance of friction sounds of bone fragments moving over each other is an absolute sign of a fracture. Because these two methods can cause further the damage to tissues, they are used only in extreme situations.

Clinical examination of the patient with fracture involves the measurement of limb length, determination of peripheral vascular pulsation, skin sensitivity, active movements in the fingers and toes to identify any vascular or neural damage.

Conservative treatment of fractures. Conservative methods are commonly used to treat fractures. In both conservative and surgical treatment of fractures the three main principles have to be followed.

1. Reposition of bone fragments;

2. Immobilisation of repositioned bone fragments:

3. Use of agents and physical methods that promote formation of new bone callus and bone consolidation.

The successful repositioning of bone fragments is achieved with adequate analgesia, which removes the reflective muscle contraction. Muscle contraction is the cause of the secondary displacement of fragments.

Anaesthesia in fracture cases is achieved by injecting solutions of novocain, lidocaine, or trimecain into the haematoma at the fracture site. To do this, the skin at the fracture site is cleaned with iodine solution. It is then infiltrated with novocain using a 10 ml syringe. After this a long needle is moved to the fracture site (fig. 56), 3-5 ml are injected, periodically checking for the presence of blood. The appearance of blood in the syringe is an indicative of the needle located in the haematoma at the fracture site. The injection of 20 ml of of any of the abovementioned 1-2% anaesthetic solutions provides for adequate anaesthesia at the fracture site for 11/2-2 hours. If the needle fails to get into the fracture site haematoma, it is removed, the site of fracture is determined once again and the procedure is repeated. If the anaesthetic solution is given not into the haematoma, anaesthesia is not achieved.
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Fig. 56. Anaesthesia in femoral fracture.

In case it is impossible to give the anaesthesia to the fracture site, block anaesthesia above the site of fracture, or the conduction anaesthesia can be used. When local anaesthesia is inefficient the patient is given general anaesthesia.

Repositioning of displaced bone splinters involves their accurate resetting of the bone fragments along the fracture line to provide for further consolidation. The outcome of treatment will be restoration of limb function, which mainly depends on the accuracy of repositioning. To manage rotational displacement, the peripheral fragment has to be placed in its correct position in relation to the longitudinal axis of the limb, which is achieved by rotating the peripheral part of the limb in the opposite direction, i.e. by placing the limb along its exact axis. It is only in fracture of the middle and lower thirds of the forearm that the arm is placed in the midsite between supination and pronation.

Resetting an angular displacement of fragments is rather easy. One of the assistants holds on to the central fragment, fastening the hands on the central part of the limb. The surgeon pulls the distal part (below the fracture level) to restore the longitudinal axis of the limb (fig. 57). Replacing the fragments longitudinally occasionally requires enough strength, to be able to overcome the reflex muscle contraction that is most commonly seen in femoral fractures. The manipulation is done by traction along the limb's length and countertraction by its central part. In femoral and humeral fractures, the limb should be put in the median physiologic position: for the lower limb, flexed in the hip and knee joints at 140°; for the upper limb, drawn a little laterally at 60° and forward at 30°; in bending the hand at the elbow at 90° the forearm should be positioned between supination and pronation. To verify the restoration of its length, the limb is to be measured.
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Fig. 57. Manual reposition in radial fracture.

To correct the displacement of fragments along the limbs is more difficult. The same manipulations of traction and contratraction are used in the median physiologic position of the limb. Interposition of tissues is commonly observed in transverse diaphyseal femoral and humerus fractures with displacement of splinters along the limbs. Repositioning is hampered by bone chips and projections along the fracture line. These types of fractures are a relative indication for surgical intervention, i.e. open reposition of bone splinters.

To consolidate the knowledge gained, solve situational 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?

Number of hours: 1 

THEMATIC JUSTIFICATION:
Thermal lesions occupy second place among all types of injuries. This is due to the energy intensity of production, the widespread use of aggressive liquids, high voltage current, as well as neglect of safety rules in everyday life and in the workplace. Burn disease is an important surgical problem. An increase in the incidence of burn injury, the combination of it with other types of damage requires the physician to have good knowledge of the features of this type of injury, first aid and modern treatment methods.

Frostbite and electrical trauma occur quite often. The frequency of frostbite in wartime is increasing. The relevance of the study of the material is grounded in the fact that the acquired knowledge at the Department of General Surgery is final, since in the process of studying at the university, before studying this material, none of the departments are returned. Studying this topic along with such sections as diagnosis, treatment of frostbite, electrical trauma, the importance of prevention of lesions, in which the role of medical staff is extremely high.

THE AIM OF THE LESSON:
General: Mastering the diagnostic methods and provision of urgent care to patients with burns and frostbite.
Particular:
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.

Material and methodological provision of the lesson: visual aids, circuits, study tables, bandaging material.

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.


CONTENT OF TEACHING

Structural-logical scheme of the topic


An approximate map of students' work:

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.

Tasks for independent work:

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.

List of 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.

CONTENT OF THE THEME
Burns. 
Burns are the damage to tissues caused by their exposure to thermal, chemical, electrical, or radiation energy.

Classification

A) Causes

1. Thermal.

2. Chemical.

3. Electrical.

4. Radiation.

B) Depth of damage

Degree 1 - damage to only the epidermis.

Degree 2 - damage to the epithelium up to the basal layer.

Degree 3 - damage to the dermis.

3a - epithelial necrosis with partial involvement of the basal layer; hair follicles, sweat and sebaceous glands are intact.

3b - complete necroses of the dermis, basal layer and part of the subcutaneous layer.

Degree 4 - complete necrosis of the skin and underlying tissues.

The severity of burns depends on the area and depth of damage.

Assessment of the area of burns facilitates adequacy of the therapy. The methods currently used to calculate the area involved the are as follows:

1. The «rule of nine». According to this rule, the body surface regions are divided into areas that are multiples of 9%. Each of the following body regions comprises 9% of total surface burn area: head and neck - 9%, upper limb - 9%; anterior part of the trunk - 18%, the back - 18%, lower limb - 18% (thigh - 9%, leg and foot - 9%), the external genitals - 1%.

2. The «rule of palm». If the areas damaged are not so extensive and scattered on different parts of the body, the rule of palm is applied to determine the areas of deep burns in the basis of superficial ones. The size of an adult palm is about 1% of the body surface area.

The «rule of nine» and the «rule of palm» (fig. 81) give an estimation of the area involved. More precise information can be obtained based on a direct measurement of the area (sterile transparent marked paper or film is placed on the burn surface, the contours of which are traced onto the paper; the sheet of paper is then cut along the contour line and placed on a marked net with known graduations (e.g. on a graph sheet). This method yields the absolute figures. Special tables with graduations made according to the body surface areas (cm2) can also be used (the face 500 cm2, or 3,1%; scalp - the hairy part of the head - 480 cm2, or 3,0%; chest and abdomen - 2990 cm2, or 18,0%; the hand - 360 cm2, or 2,25%; the back - 2560 cm2, or 16,0%, etc.).
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Fig. 81. Assessment of the burn area: the «rule of nines», the «rule of the palm».

Assessment of the depth of burns. The classification of burns into superficial (degrees 1, 2, 3a) and deep (degrees 3b, 4) is primarily based on the skin's capability of regenerating through epithelization in superficial burns (fig. 82).

Within the first few hours or even days following injury, it is difficult to assess the depth of burns. The evaluation of skin sensation is used. In superficial burns, pain sensation at the affected areas is intact or somewhat reduced, while in deep burns it is lost. In deep burns of a limb, unaffected areas below the affected ones become oedematous. The method of infrared thermography can also be used to determine the depth of burns (the areas with deep burns emit heat at a lesser degree than normal ones). The depth of burns can be established on days 7-14 following the injury.

Evaluation of severity of burns. In adults, the rule of 100 can be used (age in years + general burns area in %: J60 - good prognosis; 61-80 - relatively good prognosis; 81 - 100 - doubtful prognosis; i101 - poor prognosis).

Frank's index is known to be more specific and involves determination of both the area and depth of damage. It is based on the assumption that deep burns worsen the patient's status three times as much as superficial burns. Thus, if 1% of a superficial burn equals one point, a deep burn equals three points. The total sum is referred to as Frank's index. The prognosis is good if the index is below 30 sites, relatively good - 30-60 sites, doubtful - 61-90 and poor - above 90 sites.

Burn disease. Burn disease is a constellation of clinical signs that result from superficial burns (degrees 2-3a) with a burn area of above 15% body surface and in deep burns of more than 10% body surface.

The four periods of the disease are identified.

1. Burn shock.

2. Acute burn toxaemia.

3. Septicaemia.

4. Recovery.

Burn shock. Being the major pathogenic mechanism of burn shock (erectile phase), loss of blood plasma results in local accumulation of vasoactive substances (e.g. histamine, serotonin) and an increase in blood viscosity, which consequently impairs microcirculation.

The manifestations of burn shock, which may last 2-72 hours, depend on its duration and severity of circulatory defects. Stabilisation of the latter may imply evolution to the further period of burn shock.
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Fig. 82. Determination of burn depth.

Acute burn toxaemia. Once toxic products enter the blood stream, circulating blood volume returns to the basal levels; on the other hand, this leads to severe intoxication. Burn toxaemia manifests by fever, pronounced tachycardia, dullness of heart sounds, anaemia, hypoand dysproteinaemia, abnormal hepatic and renal functions. Acute burn toxaemia continues for 7-8 days.

Septicaemia. Septicaemia starts approximately on day 10 and is characterised by severe infection. Staphylococcus, Pseudomonas and Proteus spp and E. coli are common causative agents. In deep and extensive burns, suppuration of the burn wound may occur during toxaemia. During this period, patients with deep and extensive burns show signs of general deterioration, which in severe cases may present as weight loss, skin dryness and pallor, pronounced muscular atrophy, bed sores and contractures of joints. The separation of the necrotic eschar starts on days 7-10, the period being characterised by proliferation of microbes and development of varied septic conditions (e.g. pneumonia, pressure sores, and sepsis). Complete skin regeneration is indicative of the end of the septicaemic period.
Recovery. Recovery is characterised by restoration of bodily functions, which have been affected previously, i.e. during the earlier three periods of the disease. As the functional organ changes (e.g. those of the heart, liver, kidneys) can persist for as long as 2-4 years after the trauma, the patients with a history of burn disease should be followed up regularly.

First aid in burns should aim at terminating the burning process and cooling the burnt area.

Cooling is achieved with cold water, ice packs, and snow and is to be continued for at least 10-15 minutes. After the pain has subsided, aseptic dressing should applied locally, and analgesics and non-steroidal inflammatory drugs, warm tea and mineral water are given to the patient. During this period, topical treatment (i.e. therapeutic bandages) should be avoided.

Apart from analgesics, the patient is given neuroleptics and antihistamines prior to transportation that should be as long as an hour. If the patient is to be transported for a long distance, he/she has to be given intravenous infusion of plasma substitutes and solutions of electrolytes, oxygen therapy and general anaesthesia (nitrous oxide), large amounts of alkaline drinks and cardiovascular agents.

Local treatment. The two topical (closed and open) methods are used for burns.

First, primary wound toileting is done. The skin around the burnt areas is cleansed with swabs soaked in 0,25% ammonium, 3-4% boric acid, benzene or warm soapy water, with subsequent application of alcohol. Pieces of clothing, foreign bodies, peeling epidermis are removed from the wound; large blisters are opened to drain their contents, minor ones being left alone. Fibrin deposits are usually left intact since it is under these where regeneration takes place. Excessively dirty burnt areas are cleansed with 3% hydrogen peroxide. Sterile gauze or tissues are used to dry the burnt surface.

As a rule, the primary wound toileting is done after 1-2 ml of promedol or omnopon have been injected subcutaneously.

The closed method (bandaging or covering with dressing material) is the most commonly used and has a number of advantages as follows:

•  isolation of the wound;

•  provision of optimum conditions for the application of topical agents;

•  the possibility of active movement of patients with extensive burns during transportation.

Its pitfalls are the following:

•  labour intensiveness;

•  the expenditure of large amounts of dressing material;

•  painful change of dressing.

The open method is void of these disadvantages. In addition, it promotes formation of the thick eschar on the burnt surface, which is aided by free flow of air over the area, ultraviolet rays or the use of agents that dry it and coagulate protein. It is difficult, however, to implement this method when dealing with patients with deep and wide areas of burns as it requires the use of special equipment (e.g. chambers, cage with electric lamps). Moreover, there is always a high risk of wound infection (e.g. nosocomial).

When treated by the open method, superficial (degrees 2-3a) burns tend to spontaneously heal. The open method is indicated for facial, genital or perineal burns. The open method requires the use of ointments containing antibiotics (5 and 10% synthomycin emulsions) and antiseptics (0,5% furacilin, 10% sulphacyl) three to four times a day. Suppurated wounds should be dressed. If granulation is found in the areas of deep burns treated with the open method, the closed method should be added.

Each of these methods has its specific indications. At the same time, they can be combined, whenever necessary.

Mafenid (5% aqueous solution or 10% ointment) is successfully used, especially when the microorganisms in the wound are resistant to other antibiotics. Silver-containing sulphonamides on hydrophilic base (ointment Sulfaraginum) are also widely used. These possess potent antibacterial properties and thus promote epithelization.

In degree 2, burns it takes 7-12 days for the epithelium to form, while in 3a degree 3 to 4 weeks.

In deep burns, eschar, either as wet or dry necrosis, forms for 3-7 days. In the former variant a spread of necrosis, severe suppuration with intoxication may commonly be found. The separation of dry eschar starts on days 7 to 10 and leads to formation of granulation mounds (spots), which completes by weeks 4 to 5. The eschar is step-wise separated from the underlying tissues and removed. In deep burns, the primary task within the first 7 to 10 days is to promote dry eschar formation by means of special lamps, ultrasound or treatment with 1-5% solutions of potassium permanganate. To fasten the separation of eschar, chemical necrectomy, proteolytic enzymes, 40-50% salicylic and benzoic acids are used.

Surgical treatment involves several operations: early necrectomy, autodermaplasty, limb amputation and reconstructive operations.

Circular burns of chest and limbs have to be treated by necrectomy. The operation helps reduce the pressure exerted on the underlying tissues. If possible, necrectomy should be performed in the first three days after trauma when shock has resolved.

Indications for early necrectomy are as follows:

1. Deep burns involving 10-20% of the body surface, especially if simultaneous autodermaplasty may be possible to perform.

2. Burns involving fingers; in such cases it is necessary to prevent excessive scar (webbed fingers) that can affect digital functions.

3. In elderly burn patients, to prevent wound infection and to facilitate early mobilisation.

Extensive necrectomy is to be done within the first seven days since at a later period the risk of septicaemia is rather high. Necrectomy performed at a time should by no means exceed 25-35% of the body surface area.

Autodermaplasty is the only method applied for deep burns (degrees 3b and 4). For this operation split thickness skin flaps (dermatome plastic), full thickness flaps on vascular peduncles, as well as migrating (Filatov's) stalks are used. The skin graft (0,2-0,4 mm thick) is harvested from the intact skin, preferably taken from symmetrical areas with a dermatome. The operation can be performed either under local or general anaesthesia.

To cover the burnt surface in deep burns cultured autofibroblasts or foetal fibroblasts can be used. This stimulates skin regeneration, which is especially effective if the skin growth layers have not been destroyed (degree 3b). The transplantation of the cultured fibroblasts is done in combination with that of split thickness net skin flaps.

Principles of treatment and resuscitation. Resuscitation of the patient in the state of shock should be started at the stage of first aid and continued in hospital. Before admittance to hospital.

1. Give rest and apply dressing to the wound.

2. Give analgesics and antihistamines; during transportation in case of extensive burns - give phentanyl and droperidol, inhalation of nitrous oxyde in combination with oxygen.

3. Keep the patient (warm drinks, hot water bottles).

4. Compensate for plasma loss by giving alkaline solutions and parenteral infusion of fluids.

When hospitalised, the patient is admitted into the antishock ward. The major task is to restore circulation and replace circulating blood volume by means of the following measures.

 —   Administration of analgesics (fentanyl + droperidol), antihistamines.

 —   Improving cardiac function by giving digitalis derivatives.

 —   Improving microcirculation with euphyllin, intravenous droperidol and 0,25% novocain).

 —   Injection of hydrocortisone (125-250 mg) or prednisolone (60-90 mg) after circulating blood volume has been restored.

 —   Oxygen therapy.

 —   Restoration of renal function (mannitol, lasix in mild cases, intravenous infusion of 20% sorbitol solution in severe cases).

 —   Early administration of bacteriophages, staphylococcal toxoid.

 —   Transfusion of plasma solutions (native and dry plasma, albumin, protein, fibrin), whole blood, solutions that improve circulation, detoxication solutions, saline solutions (10% glucose, acesol, disol, trisol, lactosol).

Burns involving above 10% of the body surface can lead to burn shock. Before burn shock develops, it is necessary to take preventive measures and give therapy (analgesia, replacement of plasma loss etc).

It has to be taken into consideration that most plasma is usually lost within the first 8 to 12 hours and continues for about 2 days. In extensive burns, plasma loss can reach at least 6-8 l/day, the daily loss of protein being at least 70-80 g.

There are several methods to calculate the fluid requirement, the principles of which can be as follows:

1. The volume of fluid given should not exceed 10% of the patient's body weight.

2. Within the first 8 hours after injury 1/2 or 2/3 of the daily amount of fluid required should be given.

3. On days 2 and 3, the amount of fluid given should not exceed 5% of the body weight.

Of practical importance is the Brock's formula: [2 ml × body weight × the surface area burnt (unless the burn is of degree 1) + 2000 ml of 5% glucose solution.

The effectiveness of treatment is assessed based on clinical features, haemoglobin and haematocrit values; of great importance are the serial central venous pressure values and those of hourly diuresis.

Chemical burns. These are caused by concentrated solutions of acids and alkali (base), which leads to necrosis of the skin and mucosal membranes that may extend to deeper lays.

Acids cause dry, or coagulation, necrosis, while alkali cause wet, or colliquative, necrosis. The common culprits are sulphuric, hydrochloric acid, and sodium hydroxide. Chemical burns are most commonly localised. Examination of the patient reveals burnt areas with clear borders. Strips of bands can be seen leading from the damaged areas, which form as a result of the trickling of the acid or base, or separate areas of necrotic spots are encountered when the chemical substance was sprinkled.

Acids cause tissue dehydration, eschars form that are located deeper than the intact skin. When the burn is caused by sulphuric acid, the eschar formed is grey, dark brown or black, nitric acid - yellow, hydrochloric - grey yellow, acetic - greenish.

Wet necrosis caused by alkali burns appears as a thick jelly mass of grey colour. The necrotic skin is on the same level with the intact skin or occasionally a bit swollen up. Chemical burns of the first and second degrees are considered superficial, third and fourth degree burns are regarded as deep burns.

In first degree burns patients complain of pains, and burning sensation. Examination of the burnt area reveals an outlined area of hyperaemia with minimal swelling of the skin, which is more pronounced in alkaline burns. All types of sensory functions are intact, pain sensation is exaggerated.

In second-degree burns dry (in acid burns) or jelly-like/soapy (in alkaline burns) superficial skin eschars are found. The eschar is very thin and easily creased.

In deep (third and fourth degree) chemical burns, thick firm skin eschar is found, which cannot be creased. The eschar is immobile and appears as wet necrosis in alkaline burns and dry necrosis in acid burns. All types of sensation are lost. It is not possible to differentiate between third and fourth degree chemical burn at the first examination.

In third degree of burns, all skin layers are necrotised, in the fourth degree, necrosis develops as deep as to the bone. It is only at the third - fourth week after injury when the eschar begins to separate and the depth of damage can be established: if only necrotised skin peels off then it is a third degree burn, in case deeper lying tissues separate, it is a fourth degree burn.

First aid for chemical burns involves the removal of the chemical agent from the skin as early as possible (the first few seconds or minutes). It is more effective to wash the area under running tap water for 10-15 min, and if the washing was started late then it should be continued for 30-40 min; in fluoric acid burns washing is continued for 2-3 hours. Washing of the burnt surface should be continued until the smell of the chemical disappears or until the colour of the litmus paper placed on the area has changed. In burns caused by lime, washing is not allowed because the resulting chemical reaction produces more heat to lead to thermal burns in addition. When slaking lime pours on the skin, it has to be removed mechanically. After the chemical agent has been removed from the skin sterile dressing is applied and the patient is transported to the hospital.

Electric burns. High-voltage electric current can cause electric burns at the entry and exit sites of the current. These kinds of burns are always deep, and here the underlying tissues are damaged than the skin itself. All the tissues on the way of the current get necrotic, the major vessels get thrombosed in addition. In view of these the extent of burn is not established by the skin damage, which is limited to about 2-3 cm in diameter, but by the damage caused to the deep lying tissues that come into contact with the current. When major vessels are damaged there can be tissue necrosis, gangrene of an organ e.g. a limb.

On the sites of entry and exit of the current «current signs» form - burn wounds. The type of «sign» differs: circular, oval, with normally a diameter of 2-3 cm with the centre drawn in; in lightning treelike type. «Current signs» consist of grey or dark brown coloured eschars with depressed centres and oedema of the adjacent tissue. Skin sensitivity is decreased. The «figures» of lightning consist of dark greyish brown tree like forms.

First aid to the person with electric shock should primarily be aimed at removing the patient from the current and starting resuscitation measures, if necessary (see Chapter X), and the places of burns should be covered with sterile dressing.

When rescuing the patient from the current, it has to be remembered that touching the patient's body can also lead to injury of the one trying to help. Putting off the electricity connection to the source or cutting off the wire using a wooden handled axe or instrument with dry wood handle can rescue the patient. The wire is then pushed away with a stick, or board and the injured is pulled away to the side by his/her clothing.

After the cardiac and respiration functions have been restored, dry sterile dressing is applied to the burnt areas. All persons after rescue from an electric shock must be sent to the hospital.

In thermal burns as a result of breathing in hot air or gaseous substances or smoke there can be burns to the respiratory tract.

Breaking of the voice (hoarseness), hyperaemia of the mucus layers of the throat and mouth with white patches and traces of soot are all signs of burns to the respiratory tract.

Frost bite (freezing). This involves local damage to the skin and deep lying tissues because of extreme cold resulting to blood circulatory failures.

Classification of frostbite

1. Depth of damage:

degree 1 - blood circulatory disorders and the development of reactive inflammations;

degree 2 - damage to the epithelia up till the germinal layer which is intact (fig. 83, a, colour inset);

degree 3 - complete skin necrosis and partial necrosis of the subcutaneous layer (see fig. 83, b, colour inset);

degree 4 - skin necrosis and necrosis of deep lying tissues.

2. According to the disease period (period of frostbite):

•  latent (pre-reactive) period;

•  reactive period.

Under the influence of very cold temperatures there can be local frost bite and general frostbite.

Local damage by extreme cold to the skin and deep lying tissues occurs due to disorders of blood circulation rather than as a result of the direct cold: spasm, and in the reactive period, vascular (capillary and minor arterial) paresis, the decrease in blood flow, stasis of blood cells and thrombus formation. Later morphological changes in the vascular walls are usually as follows: swelling of the endothelium, plasmatic infiltration of endothelial structures, formation of necrosis followed by connective tissue formation and vascular obliteration.

Thus, tissue necrosis in frostbite has the secondary character and continues into the reactive phase of frostbite. The changes that occur in the vascular walls after frostbite provide favourable conditions for the development of obliterating vascular diseases and the development of trophic disorders.

Most commonly (in 95% of cases) it is the extremities that get frostbitten since blood circulation in the limbs is rather vulnerable.

The latent period, or hypothermia, continues from several hours to a day up to the beginning of the period of warming and restoration of blood circulation.

The reactive period starts from warming the affected organ and restoration of blood circulation. It is divided into early and late reactive periods. Early reactive period lasts for 12 hours from the beginning of warming and is characterised by the disorders in blood circulation, changes in the vascular walls, hypercoagulation and clotting. The late reactive period follows the early one and is characterised by necrotic changes and infectious complications. It is normally associated with intoxication, anaemia and hypoproteinaemia.

Degrees 1 and 2 are superficial, while degrees 3 and 4 are deep.

In first degree frostbite there is blood circulation disorders without necrotic changes in the tissues. Full recovery is usually evident on days 5-7. In second degree burns the superficial layers of skin are damaged, the germinal layer is intact. Skin damage is fully healed within 1-2 weeks.

In the third degree frostbite, skin regeneration is impossible, and after the eschar has fallen off a skin defect forms, which is covered by granulation tissue and unless skin grafting is done to cover the defect, the wound heals with the formation of a scar.

In fourth degree frostbite, a dry or wet gangrene of the affected organ, usually of the limb, occurs.

Evaluation should include complaints and history. It is required that the patient be questioned as to the circumstances under which the frostbite occurred (air temperature, humidity, wind, long periods in the cold, the character and contents of the first aid given).

It is worthwhile to reveal all the factors that may reduce the body's general resistance to cold (e.g. cachexia, fatigue, blood loss, shock, vitamin deficiency and drunkenness), as well as local tissue resistance (obliterating vascular conditions, disorders of innervation, trophic skin and tissue disorders and previous one episodes of frostbite)

During the latent (pre-reactive) phase, the patient may experience paraesthesia in the frozen areas, which is later joined by a feeling of numbness. Pain is not always present. Skin in those areas is pale, rarely cyanosed, cold to touch, sensory function is reduced or absent. It is not possible to determine the extent of frostbite in this period; it can only be estimated that the absence of sensation indicates severe frostbite.

During warming the limb, as the blood circulation improves, frostbite moves into the reactive period. Tingling, burning sensations, itching and pain (in deep frostbite pains do not increase) occur in the frozen area and the limb warms up. Examination reveals reddened skin, and in deep frostbite -cyanotic with marble coloration or very hyperaemic. As the patient warms up tissue oedema, which is more pronounced in cases of deep freezing sets in.

It may be possible to ascertain the spread and depth of damage only after all the signs have manifested themselves, i.e. after several days.

Patients with first-degree frostbite complain of pain occasionally burning and unbearable during the warming period. As the patient warms, skin pallor turns into hyperaemia and becomes warm to touch, tissue oedema is minimal, limited to the damaged areas and do not progress. All types of sensation and movement in the hand and foot joints are intact.

Patients with second degree frostbite complain of itching, burning sensation, tension in the tissues, which persist for several days. Blister formation, which commonly appears in the first days, occasionally on the second day, and rarely on the third-fifth day, is a characteristic sign. Blisters are filled with transparent contents, when there are opened a red or pink papilla layer of the skin that is occasionally covered with fibrin shows. When the bare layer at the base of the blister is touched the patient experiences severe pain. Skin oedema spreads beyond the damaged area.

In third degree frostbite, pain is more severe and long lasting; there is a history of staying in the cold for long. The skin in the reactive period is violet bluish and cold to touch. If blisters form (which is rarely the case), they are usually filled with haemorrhagic contents. During the first days or even hours, pronounced oedema that extends beyond the affected skin areas occurs. All types of sensation are lost. When the blisters are opened violet-bluish surface of the blister base that is not sensitive to skin prick or irritation by gauze swabs soaked with alcohol is found. Subsequently dry or wet skin necrosis sets in; and when they peel off granulation tissue forms.

During the first few hours or even days, the fourth degree frostbite is unlikely to be distinguished from that of the third degree. The damaged skin looks pale or bluish. All types of sensation are lost; the limb is cold to touch. Blisters can appear in the first hours and are friable, filled with haemorrhagic dark contents. Limb oedema develops very fast - 12 or a few hours after warming. Oedema occupies much larger areas than the necrotic area: hence, in frozen fingers the whole forearm becomes oedematous, the foot - the whole leg. Subsequently dry or wet gangrene develops. After a week, oedema subsides and the demarcation line appears - a line that separates the intact side from the necrotic areas.

Because of long repeated frostbite (interchanging with warming) at 0 ... + 10 °C and high humidity a particular type of localised frost bite «trench foot» develops. Frostbite commonly persists for several days after which dull pains and burning sensations as well as a wooden type of limb is felt.

Examination reveals a pale, oedematous foot, which is cold to touch. All types of sensation are lost. Blisters with haemorrhagic content are then formed, their bases being part of the necrotic papilla layer. Intoxication is pronounced: high body temperature, tachycardia and general malaise. Sepsis commonly sets in.

First aid. Fast warming of the affected area is the main element of treatment since that leads to a quick restoration of the blood circulation. Warming can be done through any means but best results are achieved when heating is fast.

The injured has to be taken to a room. Since it is normally the limbs that are frozen they are put in warm baths with the temperature of water at 18-20 °C and within a period of 20-30 min the temperature is raised to 39-40 °C while at the same time massaging the limb carefully from the periphery to the centre, manually or with soaped sponge. After 30-40 minutes of massage and heating, the skin gets warm and pink. The limb is taken out of the water, dried with a clean towel and treated with 70% alcohol after which an aseptic dressing is applied; a thick layer of cotton wool is used to cover the first dressing and bandaged. The patient is placed in bed keeping the limbs raised, hot drinks and a little alcohol is given.

When the external ear, nose and cheeks are frozen, they can be rubbed with warm hands or some soft material until they become red. They are then treated with 70% alcohol and sterile Vaseline oil. They should never be rubbed with snow, since that can freeze the skin more and the snow crystals can cause mechanical damage to the skin creating the conditions for infection and the development of erysipelas inflammations.

When it is impossible to actively heat the affected part, heat insulation dressing that prevents heat loss and further cooling is used. Sterile dressing is put on the affected part on top of which only cotton wool is placed and bandaged. Woollen blankets and fur materials can be used for the heat insulation purpose. Using heat insulation materials to warm the affected part takes 5-6 hours whilst active warming takes just 40-60 min.

Heating under field conditions is done with such heat sources as burning fire, or hot water bottles. The affected limb can be placed in the armpit, on the stomach, in between the thighs of either the injured or the one giving the first aid. In all instances it has to be made sure that the rate of heat production is greater and the rate of heat loss is reduced by covering the injured with warm clothing, hot tea and injections of spasmolytics.

When the adequate first aid is given in the latent period the development of primary tissue necrosis is avoided.

Treatment. This is primarily directed to restoration of blood circulation, treatment of local damage, prevention and treatment of infectious complications. Treatment is either conservative or surgical.

Infusion therapy is the most important measure in the conservative therapy. The choice of the solution for transfusion varies with the period of injury.

In the pre-reactive period, when vascular spasm, increased blood viscosity and aggregation of blood cells persist, preparations that improve metabolism are given either intra-arterially or intravenously: rheopolyglucin, rheogluman (10% dextran and 5% mannit in 0,9% normal saline); spasmolytics: 2% solution of papaverin - 2 ml mixed with 1% nicotinic acid - 2 ml in of the mixture with 10 ml of 0,25% novocain (intra-arterially). Prevention of thrombosis is achieved by giving 20,000-30,000 IU of heparin. This therapy is continued in the early reactive period in the first 12 hours after the limb has been heated.

At the early stages of intoxication blood substitutes with detoxication properties (haemodes), crystalloids are added to the drug infused. Apart from intravenous and intra-arterial modes of administration, heparin can also be given subcutaneosly every 6 hours at the dose of 5,000 IU.

In the late reactive period in view of infections, intoxication and necrosis that develop, the following preparations are commonly used: detoxication drugs, blood components, immune stimulators, and preparations for parenteral nutrition. Antibacterial therapy is achieved with antibiotics, bacteriophages, and chemical antiseptics.

Surgical treatment for frostbite is aimed at excising the necrotic tissue and closure of tissue defect by autodermaplasty. These can be achieved by the following methods: necrotomy - incision of necrotic tissue within the first 3 days; necrectomy - early (i.e. within the first day) in gangrene and impending sepsis and delayed, 15-30 days after trauma; limb amputation - amputation of the damaged segment proximal from the demarcation line; plastic and reconstruction surgeries - skin transplant on the granulated wound, modification of stump and improvement of stump functions, restoration of cosmetic defects.

Local treatment of frostbite starts from primary wound toileting. The wound is opened, surrounding skin cleaned with alcohol solution and some ointment with antiseptic property (e.g. synthomycin emulsion) is used for the dressing.

In first and second degree frostbites, treatment is conservative, which involves the change of dressing every 2-3 days. Blisters that form in second-degree frostbite can be opened slightly at the base, and when they are infected, the contents have to be evacuated with the dead epidermis. After the blisters have been opened, they have to be dressed with antiseptic bandage.

In third degree frostbite, treatment is conservative and includes of the change of dressing and using antiseptic dressing, and proteolytic enzymes. After the wound has been cleaned of all the necrotic tissue in case of minor wounds, ointments that enhance wound healing can be used for the dressing. Extensive wounds need skin grafting.

In fourth degree frostbite, conservative treatment (the use of antiseptics for the prevention of wound infection) is a means of preoperative preparation.

Local treatment of fourth degree frostbite is step-wise: necrotomy - necrectomy - amputation. Necrotomy is done towards the end of the first week: necrotic tissues are incised up to the bone. Anaesthesia is not necessary, since there is normally no sensation in this part of the body. The resulting wound is treated according to the general principles of treating septic wounds: using antiseptics and proteolytic enzymes. After necrotomy the patient's condition normally improves - intoxication, adjacent tissue oedema and skin hyperaemia reduce, the demarcation line becomes more distinct. Necrectomy is done 7-10 days after necrotomy and involves excision of the necrotic tissue until intact tissue up to 1-2 cm distal from the demarcation line. Amputation is accomplished 2-3 weeks after the necrectomy and it is done taking into account the most functionally advantageous position of the involved limb.

General hypothermia. This is a serious condition, in which the body temperature drops to below 34 °C, and rectal temperature is below 35 °C. It is blood circulatory and metabolic disorders, hypoxia and the like that underlie the changes within the body.

Three degrees or forms of general hypothermia are as follows: mild (adynamic form) when the body temperature reduces to 35-34 °C; average (stupor form) when the body temperature reduces to 33-29 °C; and severe (convulsive form) when the body temperature falls to below 29 °C. A fall in the body temperature to as low as 25-22 °C leads to death.

The mild form of hypothermia (adynamic) is characterised by general fatigue, malaise and somnolence. Movement is stiff, speech is distorted, pulse is slow - 60-66 beats per min and the blood pressure is moderately increased (up to 140/100 mm Hg). The patient complains of thirst and rigors . Skin is pale or cyanotic with marble colour (alternating pale and cyanotic spots), «goose pimples» appear all over the skin, and rectal temperature is within 35-33 °C.

In moderate hypothermia, or stupor, the patient is stuporous (semiconscious), joints movements are very stiff, rare and shallow breath movements (8-12 per minute), bradycardia (34-56 beats per minute), weak pulse, blood pressure is moderately reduced. Skin is pale, cyanotic and cold to touch.

The patient with the severe form of frostbite (convulsive type) is unconscious, pupils are constricted, reaction to light is very weak or absent. Tonic spasms of the limbs are difficult to cope with. The chewing muscles and those of the abdominal press are contracted and stiff. Skin is pale, cyanotic and cold to touch. Breath movements are rare (4-6 per minute), shallow and intermittent, weak and rare pulse (34-30 beats per minute), blood pressure markedly falls.

First aid is aimed at warming the affected person as fast as possible. He/she is placed in a bath with the water temperature of 36 °C, and is increased to 38-40 °C within 15-20 minutes. Warming is continued for about 11/2-2 hours until the body temperature has increased to as low as 35 °C. The patient is simultaneously given hot drinks: tea, coffee; 50-70 ml of 40% glucose solution, 5-10 ml of 10% calcium chloride, 200 ml of 5% sodium bicarbonate are given intravenously, cardiac preparations, vascular drug (corglucon, caffeine), antihistamine agents and analgesics are also given.

After warming in the reactive period, prevention of possible complications or treatment of pre-existing ones (bronchitis, pneumonia, pulmonary oedema, cerebral oedema, neuritis, paresis, paralysis etc.) should be started.

To consolidate the knowledge gained, solve situational 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?
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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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