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RELEVANCE OF THE TOPIC.
The importance of studying the topic is due to the significant incidence of clinical situations with sudden cardiac arrest or respiration, which determines the need for resuscitation, even in the absence of appropriate equipment. At the pre-hospital stage and in the home, reanimator – a person who perform resuscitation, can played an important role in providing urgent care to the affected person. This necessitates the mastery of the skills of resuscitation activities by the medical staff of different levels of training and all specialties, and of the quality of immediate care depends to a large extent on the immediate outcome of treatment.

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

1. The concept of resuscitation, reanimation measures.

2. The concept of terminal states.

3. Pathophysiological changes in cases of terminal states.

4. Criteria of the clinical death.

5. Signs of biological death.

6. Indications for resuscitation measures.

7. Procedure and rules for conducting resuscitation measures.

8. Methods of restoration of patency of the upper respiratory tract. 

9. Criteria for the effectiveness of ALV, closed-chest cardiac massage.

10. Indications for cessation of resuscitation.

11. Features of the implementation of resuscitation to children, the elderly, during drowning, electric shock, mechanical asphyxia, sudden cardiac arrest.
12. Further tactics after successful resuscitation.

13. The main complications of reanimation measures.

Be able to:

1. Diagnose of terminal states.

2. Diagnose of a clinical death.

3. Diagnose of a biological death.

4. To determine the indications for the beginning and implementation of resuscitation measures.

5. Provide patency of airways.

6. Provide indirect heart massage.

7. Assist in cases of drowning, hanging, electric trauma, mechanical asphyxia, sudden cardiac arrest.

Possess of practical skills:

1. Assessment of the state of consciousness.

2. Evaluation of the pupil reflex.

3. Estimation of pulsations in main vessels.

4. Technique of release of respiratory tracts from extraneous bodies.

5. The technique of ensuring the patency of airways.

6. Method of triple reception Safar.

7. Technique of artificial respiration mouth to mouth.

8. Technique of artificial respiration of the mouth to the nose.

9. Technique of closed-chest cardiac massage in adults and children.

10. Method of conicotomy and tracheotomy.

11. To master reanimation measures under the ABC scheme.

12. To carry out a cardiopulmonary resuscitation by one resuscitator.

13. To carry out a cardiopulmonary resuscitation by two resuscitator.

14. Monitoring the effectiveness of closed-chest cardiac massage and artificial ventilation of the lungs.

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
	Determine the boundaries of the heart

	Histology
	Construction of the respiratory and cardiovascular systems
	

	Normal physiology
	Features of the functioning of vital systems
	To evaluate the effectiveness of reanimation measures

	Pharmacology
	Drugs that used for resuscitation measures
	Identify indications for the use of drugs

	Pathological physiology
	Pathogenesis of terminal states
	To evaluate the state of the affected person


Tests for checking the initial level of knowledge

1. What is characteristically for cardiac arrest?

A. there is no cardiac activity;
B. bradicardia;
C. tachycardia;
D. disturbance of metabolic processes;
E. convulsive, arrhythmic breathing.
2. Conducting of defibrillation is necessary in cases:

A. bradycardia less than 40 per min.;
B. atrial fibrillation;
C. ventricular fibrillation;
D. preagonal state.
3. When performing a closed-chest cardiac massage in an adult, it is necessary to place a palm:

A. on the border of the middle and lower third of the sternum;
B. in the fifth intercostal space;
C. on the upper third of the sternum;
D. in the fourth intercostal space;
E. in the manubrium region of sternum. 
4. The effectiveness of closed-chest cardiac massage is indicated by:

A. appearance of tendon reflexes;
B. dilated pupils;
C. cyanosis of the skin;
D. lack of pulse on the carotid arteries;
E. narrowing of the pupils.
5. What elements of resuscitation are used in cases of asphyxiation?

A. To apply artificial respiration by the method of Labordu;
B. to apply artificial respiration by the mouth in the nose;
C. to apply artificial respiration by the method of Sylvester;
D. to apply artificial respiration the mouth-to-mouth resuscitation; 
E. intra-arterial blood transfusion.
Standards for answers:

1) A
   2) C
      3)
A 
4) E
    5) B, D    

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

CONTENT OF TEACHING

Structural-logical scheme of the topic
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Orienting basis of action
Using visual aids, diagrams, tables, students disassemble the notion of terminal states, clinical criteria and signs of biological death; indications for resuscitation measures; the procedure and rules for conducting resuscitation measures and criteria for their effectiveness; indications for the cessation of resuscitation measures; especially the implementation of resuscitation to the elderly, during drowning, electric shock, mechanical asphyxia, sudden cardiac arrest.
After studying this topic students should have an idea of the resuscitation measures, the order and rules of their conduct.

Methods of artificial ventilation of the lungs.

Artificial mouth-to-mouth breathing is more rational than other ventilation methods, since in the exhaled air of a healthy person, 4% of carbon dioxide is contained, which stimulates the work of the respiratory center of the affected brain and 16% of oxygen sufficient to sustain its life. In addition, atmospheric air, located in the upper respiratory tract and containing 21% oxygen, is added to the exhaled air. 

Artificial ventilation (IVL) – an active injection of air into the respiratory tract of the victim. Ventilation of the lungs by the method of "mouth to mouth" or "mouth to nose".

Before the onset of ventilation, the airway must be inspected. To carry out artificial respiration "from mouth to mouth" it is necessary: ​​to rise on the right to the knees at the head of the victim; put his back on a hard surface; put under the shoulders of a roller; under the neck to put his right hand and lift his neck (with the head thrown back and his airways, closed before the sunken tongue, open, the thumb and forefinger of the left hand clamp the nose, remove the right hand from under the neck and, pressing her mouth open, inhaling deeply, pressing her mouth tightly to the mouth of the victim (through a napkin), exhaling into his mouth with effort, moving his lower jaw upward to prevent the tongue from leaning in. Blowing the air 12 - 15 times for 1 min. 

In those cases where the victim's jaws are firmly squeezed, the method of artificial respiration "mouth to nose" is effective. For this purpose, the head is thrown back by the hand, and the other is grasped by the chin and lifts the lower jaw, closing the mouth. Then they take a deep breath, embrace the victim's nose and make an energetic exhalation. If artificial respiration should be given to a child, it is better to cover lips and nose at the same time with the lips, as they are located close, and blow in air in small amounts, following the rise of the chest.

The respiratory rate of children should be between 15-18 per minute. 

Artificial respiration is carried out until the victim begins to breathe on their own or to provide qualified assistance. By carrying out artificial respiration in the victim with a stop of breathing, one must at all times check the presence of blood circulation. If the signs of blood circulation have disappeared, then it is necessary to perform artificial respiration together with an indirect massage of the heart. 

Other ways of artificial ventilation. With extensive wounds in the maxillofacial region, artificial ventilation of the lungs by the methods "mouth to mouth" or "mouth to nose" is impossible to produce, so they use the methods of Sylvester and Callistov. 

When carrying out artificial ventilation by Sylvester's method, the injured person lies on his back, helping him kneels at his head, takes both his hands by the forearms and sharply lifts them, then takes them back for themselves and spreads them to the sides-this is how the breath is drawn. Then, the reverse movement of the victim's forearm is placed on the lower part of the chest and squeezes it - so exhalation occurs. 

With artificial ventilation of the lungs, Callistov's method is laid on the abdomen with arms outstretched, the head is turned to one side, laying under it clothes (blanket). Shoulder straps or two or three straps connected by the victim periodically (in the rhythm of breathing) are raised to a height of 10 cm and lowered. When lifting the affected as a result of the spreading of his chest, an inhalation takes place, while exhaling, as a result of squeezing it, exhalation.

Cardiopulmonary resuscitation

Cardiopulmonary resuscitation is a complex of measures aimed at restoring the cardiac activity and breathing of the affected person upon their termination (clinical death). This can happen in case of electric shock, drowning, in a number of other cases, when squeezing or blocking the airways. From the speed of the use of intensive care directly depends on the probability of survival of the patient. 

It is most effective to use special devices for artificial ventilation of lungs, by means of which air is blown into the lungs. In the absence of such devices, artificial ventilation is carried out in various ways, of which the most common is the method of "mouth to mouth". 

Combination of external cardiac massage with mechanical ventilation. External heart massage is usually not used in isolation, but is combined with artificial ventilation of the lungs. Thus it is desirable, that massage of heart was spent by one person, and artificial respiration - another. 

In the presence of two people, one carries out artificial respiration in one of the ways described above for the active injection of air into the lungs, and the other performs external cardiac massage. One person carries a precordial stroke, then proceeds to an indirect heart massage, making five pressure on the sternum, after which the assistant conducts two breaths of ventilation. You can not start the massage until the assistant has finished the IVL. Every 10 minutes, rescuers can change. The ratio between artificial respiration and external massage can be 1: 5, i.e. after each injection of air massage should be stopped, otherwise the air will not enter the lungs of the victim. 

If there is an opportunity to assist three rescuers, then the third rescuer raises the victim's legs for a better blood flow to the heart and prepares to change the partner performing an indirect cardiac massage.

When the complex is performed by one person: a precordial stroke is performed, if it is ineffective, it starts an indirect cardiac massage, making 10-15 pressure on the sternum, then two ventilations of the ventilator. Due to insufficient intake of air, alternate 2 or 3 blowing air with 15 pressure on the sternum (2: 15, 3: 15) with an interval of 1 s. 

Signs of the effectiveness of the measures carried out are the emergence of an independent breath of a person, a restored complexion, the appearance of a pulse and a heartbeat, as well as a return to the sick mind. 

After carrying out these measures, the patient needs to ensure peace, it must be warmed, give hot and sweet drink, if necessary, apply tonic. 

When carrying out artificial ventilation of the lungs and indirect heart massage to the elderly, it should be remembered that the bones at this age are more fragile, so the movements should be sparing. 

To small children indirect massage is made by pressing in the sternum area not with the palms, but with the finger. 

CONTENT OF TEACHING

Resuscitation (Latin re-, again + suscitare, to revive) is a group of measures to restore life of anyone who is gravely collapsed or apparently dead. The task of resuscitation is to resume and maintain the function of the heart, lungs and metabolism in the patient's body. Resuscitation is most effective in acute cardiac arrest, when the residual compensatory mechanisms are still operable. If, however, cardiac arrest results from a severe incurable disease, in which all the compensatory mechanisms of the body are compromised, CPR is unlikely to be effective.

The three types of terminal conditions are identified: preagonal state, agony and apparent death.

Preagonal state is characterised by confusion, dyspnoea, skin pallor, cyanosis, low or undetectable systolic blood pressure (60-70 mm Hg), weak and rapid heartbeat.

Agony is a further stage of the dying characterised by unconsciousness, a thready or undetectable pulse and blood pressure with shallow, fast, convulsive or very rare breath movements.

Apparent death occurs immediately after breathing and circulation have ceased. It is a transition between life and death, which lasts 3-5 minutes. In apparent death the essential metabolic processes are inhibited and for the lack of oxygen these are mediated by anaerobic glycolysis. After 3 to 5 minutes irreversible changes (primarily in the central nervous system) occur with subsequent somatic, or true biologic death.


Cardiac arrest can either be sudden or gradual in onset or result from a number of chronic diseases. In the latter case a preagonal state and agony precede it.

The causes of sudden cardiac arrest are as follows:

•  myocardial infarction;

•  upper respiratory tract obstruction by a foreign body;

•  injuries to the heart;

•  anaphylactic or electric shock;

•  drowning;

•  severe metabolic disorders (e.g. hyperkalaemia, metabolic acidosis).


The signs of cardiac arrest, i.e. those of the onset of apparent death, include the following:

1) undetectable carotid artery pulse;

2) dilation of the pupils unresponsive to light;

3) respiratory arrest (absent breathing);

4) unconsciousness;

5) pallor, less commonly cyanosis, of the skin;

6) undetectable peripheral artery pulse;

7) undetectable blood pressure;

8) inaudible heart sounds.


Apparent death should be recognised within a short period. Absolute signs of apparent death, i.e. undetectable pulse on the carotid artery and dilated pupils that do not react to light, require that CPR be started immediately.
STEPS OF CARDIOPULMONARY RESUSCITATION (CPR)

CPR comprises the four steps (ABCD):

1) Airway (removal of any loose obstruction in the respiratory tract);

2) Breathing (institution of artificial ventilation);

3) Circulation (closed chest massage);

4) Differential diagnosis, drug therapy, defibrillation.


Lay persons are normally trained to perform the first two steps of CPR. Conversely, specific population categories (e.g. the military; police, especially those of the road traffic units; the fire service; water safety guards) and nurses should be able to provide the third step measures, namely closed heart massage. The first three steps can be taken outside hospital and not necessarily by people with some medical background. In contrast, step four of CPR is to be performed by urgent medicine specialists as well as staff of the intensive care unit.

Step I (removal of any loose obstruction in the respiratory tract). Mucus, sputum, vomitus, blood or foreign bodies usually account for obstruction in the mouth and pharynx. It may also be accompanied by the tongue obstructing the entrance to the trachea due to mandibular muscle relaxation.


The victim is placed supine on a hard surface, with the head turned aside, the 2nd finger crossed over the thumb of the right hand is used to open the mouth and a handkerchief or napkin wrapped around the 2nd and 3rd fingers of the left hand are used to clean the oral cavity. The head is now turned straight and maximally tilted backwards. In doing this one hand is placed behind the neck, the other on the forehead fixing the head in the tilted position. In bending the head backwards the lower jaw is pushed up together with the root of the tongue, which restores the free passage of the airway. 

Stage II (institution of artificial ventilation). This step is achieved through the methods of «mouth to mouth», «mouth to nose», and «mouth to mouth to nose» ventilation. To perform artificial ventilation the one doing it stands by the side of the patient (if the affected person is lying on the floor he has to kneel down) one hand is placed under the neck, the other on the forehead fixing the head in the maximum tilted position, the 1st and 2nd fingers are used to close tight the patient's nostrils, and with the mouth firmly fixed on the patients mouth he/she strongly breaths out into him. The patient is then left for a moment to allow a passive exhalation. The volume of air that is exhaled into the patient at a time is between 500 to 700 ml, breathing rate being 12 min-1. The effectiveness of artificial ventilation is assessed based on the excursion of the chest wall - rising on inhalation and falling on exhalation.


When there is injury to the lower jaw or when the jaw is hanging too loose, artificial ventilation is done by «mouth to nose». To do this the hand is placed on the forehead, the head is fixed in the tilted position, and the other hand is used to firmly push the lower jaw against the upper, closing the mouth tightly. The patient's nose is grabbed by the lips and breathed forcibly into it. In newly born babies artificial ventilation is done by «mouth to mouth and to nose». The head of the neonate is thrown back. The health care provider uses the mouth to grab both the mouth and nose of the baby and breaths out into them. The respiratory volume of a newly born baby is 30 ml, breathing rate - 25-30 min-1.


The abovementioned method of artificial ventilation should be performed through a gauze or handkerchief to protect the saver from acquiring a respiratory infection. For the same reason artificial ventilation can be performed using an S-shaped tube which is allowed to apply only by medical personnel. The bent tube keeps the root of the tongue from falling back, thus preventing airway obstruction. The S-shaped tube is inserted into the mouth by the bent side with the end upwards, and pushed along the lower edge of the upper jaw. At the level of the root of the tongue it is turned by 180°. The cuff of the tube firmly closes the patient's mouth, and the hand is used to close the nose. Breathing is done into the free lumen of the tube.


Artificial ventilation can also be performed using a facemask or a reservoir bag. The mask is placed on the patient's face covering the nose and mouth.


The narrow nasal part of the mask has to be fixed by the thumb, using three fingers (3rd, 4th and 5th), the lower jaw is raised and the 2nd finger is used to fix the lower part of the mask. At the same time the head is fixed in the tilted position backwards. The free hand is used to rhythmically press on the bag to produce an inhalation, passive exhalation occurs through special valves into the atmosphere. Oxygen can also be supplied through the bag.

Stage III (closed chest massage). By this procedure one performs heart massage. Cardiac compression creates an artificial heart pump that can maintain the circulation. Blood supply to vital organs (the brain, heart, lungs, liver and kidneys) is thus restored. There are two types of cardiac massage - a closed chest, or an indirect, one and an open chest, or a direct one.


Closed chest (indirect) cardiac massage is normally done before the patient arrives at the hospital; this involves rhythmic compression of the chest between the sternum and the spine. The manipulation is preferably performed with the patient lying on a hard surface. The hands are placed on each other at the right angle on the lower third of the chest, 2 cm off the point where the xyphoid process is fixed to the sternum. As the sternum is being pressed on with a force of about 8-9 kg, it is pushed towards the spine for about 4-5 cm. Cardiac massage is carried out continuously and rhythmically with the sternum being pressed on with the arms straightened at a rate of 60 pressings per minute.


In children under 10 years of age heart massage is done using one hand at a rate of 80 pressings per minute, while in neonates it is performed using two fingers (the 2nd and 3rd ones), placed parallel to the sagittal plane of the sternum, at a rate of 120 pressings per minute.

Open (direct) heart massage is applied in chest surgery, chest injuries or in chest rigidity that precludes adequate external massage. To perform open heart massage, one is to open the thoracic cavity at the 4th left intercostal space. The hand is then introduced into the chest, with four fingers put under the heart and the thumb lying on the top. The heart is massaged by pressing it rhythmically. When the chest is open enough, this can be done using both hands. Moreover, heart tamponade requires that the pericardium be opened.


Resuscitation can be done by either one or two persons. If resuscitation is performed by a single person, he/she stands beside the patient. After cardiac arrest has been diagnosed and the oral cavity evacuated, four exhalations into the lungs are made using the «mouth to mouth» or «mouth to nose» ventilation. Afterwards, fifteen pressings of the chest alternate with two blows into the lung.


If two persons are involved in the manipulation, they usually stand beside the patient unilaterally. One of them is to be responsible for heart massaging, while the other performs the artificial ventilation. The ratio of artificial ventilation to heart massage is 1:5, i.e. one blow into the lungs is given following each fifth pressing on the sternum. The one involved in artificial ventilation checks for the carotid pulse, sees to it that the massage is being done correctly and also monitors the pupils. The two people performing the manipulation have to periodically interchange their positions. Resuscitation of the neonate is often done by a single person who periodically makes three blows into the lungs followed by fifteen pressing on the sternum.


The adequacy of resuscitation is ascertained by constriction of the pupils with restoration of their reaction to light and the presence of a corneal reflex, hence the need for continuous monitoring the pupils. Heart massage is suspended every 2-3 minutes to check whether the heart has started beating on its own by feeling the carotid pulse. The moment it does, the massage should be stopped, while the artificial ventilation is continued.

Stage IV (differential diagnosis, drug therapy, and heart defibrillation). This is performed by only intensive care physicians and involves such measures as electrocardiography, intracardiac drug injection and heart defibrillation.

EMERGENCY AID IN ACCIDENTS

Shock is a serious condition that results from exposure to extreme factors, and leads to a rapid progressive reduction in tissue perfusion and therefore failure of all organs. Shock inhibits cardiovascular, respiratory and renal functions and hampers microcirculation and metabolism. Depending on the causative agent shock is classified as traumatic, hypovolaemic, cardiogenic and septic.
Traumatic shock is the commonest and results from severe injuries. It is often associated with intractable bleeding, severe pain and intoxication due to absorption of products of decay from ischaemic tissues. Bleeding plays an dramatic role in traumatic shock. It is not only the amount of blood lost but also the rate of bleeding which is of significance. In gradual blood loss a 20-30% reduction in circulating blood volume does not lead to a marked fall in blood pressure. On the contrary, in rapid bleeding the decreased circulating blood volume by 30% can be fatal. Thus reduced circulating blood volume (hypovolaemia) and microcirculatory deficiency are the mainstays in pathogenesis of traumatic shock.

Shock evolves two stages: erective and torpid.

Erective phase is very short and follows immediately the exposure to trauma, which causes increased sympathetic nervous activity: pallor of the skin, tachycardia, hypertension, and agitation.

The torpid phase is characterised by semicon-sciousness or even confusion, hypotension and thready pulse. The torpid phase is divided into four degrees.

•  Degree 1. The patient is conscious and able toanswer the physician's questions but is a bit confused. Systolic blood pressure falls to as low as 90 mm Hg with mild tachycardia. The skin is pale and tremor is sometimes evident. On pressing the nail bed blood flow is restores rather slowly.

•  Degree 2. The patient is confused. The skin is cool and pale, with diaphoresis. Cyanosis of the nail beds is pronounced, on pressing the nail bed blood flow restores very slowly. Systolic blood pressure falls below 90 mm Hg, pulse is weak and rapid (110-120 beats per minute). Central venous pressure is reduced. Breathing is shallow.

•  Degree 3. The patient's condition is critical: he/ she is semiconscious, drowsy and can hardly answer the physician's questions, and does not react to pain. The skin is cold and bluish-pale.

Pulse is as fast as 130-140 beats per minute. Breathing is shallow, fast or sometimes rare. Systolic blood pressure is as low as 50-70 mm Hg. Central venous pressure falls to zero or even becomes negative. Urine production ceases.

•  Degree 4. The patient is in a preagonal state: the skin and mucus membranes are bluish-pale, breathing is shallow and fast, pulse is rapid and very weak, systolic blood pressure falls to as low as 50 mm Hg.

First aid to the patient in shock before admittance to hospital includes the following:

1) bleeding control;

2) clearing the airway and ensuring adequate pulmonary ventilation;

3) pain relief;

4) transfusion therapy;

5) immobilization of fracture sites;

6) appropriate transportation.

Severe traumatic shock usually results in inadequate pulmonary ventilation due to aspiration of vomitus, blood or a foreign body. In such cases the first thing to do is to turn the patient's head aside and clean the mouth. Then the head is tilted backwards and the lower jaw pulled forward. An airway or an S- tube can then be used.

External bleeding requires immediate control with a tourniquet, tight bandaging, pressing on the bleeding vessel or the application of the vascular clamps on the bleeding vessel in the wound.

In intractable internal bleeding, the patient must be hospitalised immediately for surgery.

Bleeding control and transfusion therapy should be performed simultaneously. Dextran solutions (polyglucin, reopolyglucin), partially splited gelatine (gelatinol) are usually preferred for nutritional support. Similarly, crystalloids (Ringer's solution, normal saline, lactasol) or 5% glucose can be used. If intravenous fluids that increase the circulating blood volume are unavailable, the patient should be placed in the Trendelenburg's position, i.e. the one with the table tilted head down, the patient being prevented from slipping off by shoulder, or preferably pelvic, supports, and by having the legs hang over the end of the table).

Before transportation analgesia should be provided and splint applied. The analgesics that can be used include morphine, omnopon, promedol, lexyl, and droperidol. It is noteworthy that morphine, omnopon and promedol can suppress respiration, thus they must be used cautiously, especially in patients with chest injuries and the elderly. Lexyl or droperidol is a better choice in such cases. A mask connected to the anaesthetic machine can also be used to provide analgesia. Nitrous oxide and oxygen in the ratio of 1:1 or 2:1 are mostly used.

In traumatic shock non-narcotic analgesics (e.g. 4-5 ml 50% analgin) can also be effective. Equally, such tranquilizers as 1-2 ml 0,5% seduxen (Biazepam) in doses of 1-2 ml of 0,5% solution may also be acceptable. As diminished peripheral circulation impedes absorption of drugs, in shock they should be given intravenously.

Immobilization of injured limbs with splint should be provided as early. Correct transportation of the injured patient is of great importance. Improper transportation augments pain reaction, which, in turn, worsens shock. A conscious patient is put supine on the stretcher to be transported, while an unconscious one should be placed on his/her side carefully monitored to prevent airway obstruction (e.g. the tongue from falling back, vomitus or blood from entering the airway). In nasal or oral cavity injury resulting in bleeding before transportation have the patient lie prone, with his/her head turned aside. When the tongue obstructs trachea, an airway must be used.

ELECTRIC SHOCK

Electric shock can cause respiratory arrest with subsequent cardiac standstill. In most cases, this kind of injury results from direct exposure to electricity. Electric energy can also affect distantly, particularly in cases of strong discharge. Lightening that has hit the ground or live electric wires on the ground can also cause electric shock.

The first aid involves evacuating the patient from the source before medical care is provided. In mild cases, place the patient supine and let them have complete rest. In respiratory arrest start artificial ventilation, while cardiac standstill requires closed cardiac massage.

HEAT INJURY

In heat stroke, the body becomes overheated, and heat regulation is impaired. Heat stroke occurs in people working in stuffy and poorly ventilated rooms with high temperatures as well as people wearing clothes made of synthetic materials.

Sunstroke follows long periods of direct exposure of the head or whole body to sunlight. The signs of heat and sunstroke include red skin discolouration, headache, weakness, nausea, vomiting, tachycardia, fever and fast pulse. Death results from cerebral oedema.

As a first aid measure the undressed patient is transferred to a cool place and given a cold beverage. Measures are taken to cool the body: cold water is poured on the patient; ice packs are applied to the major blood vessels, i.e. those of the neck and groins. In respiratory problems oxygen therapy is provided. In severe cases (e.g. cardiac standstill) CPR is immediately initiated and the patient is subsequently transferred to hospital.

QUESTIONS FOR SELF-CONTROL: 

1. Identify signs of clinical death.

2. The concept of biological death.

3. Stages of cardiopulmonary resuscitation.

4. Called the criteria for evaluating the effectiveness of conducting closed-chest cardiac massage.

5. Stages of carrying out of cardiopulmonary resuscitation.

SYSTEM OF TRAINING TASKS
1. What should be the surface on which the patient lays during a closed heart massage?

2. Indicate what is typical for clinical death:

3. Specify the position of the head of the affected person during resuscitation to prevent the falling back of tongue.

4. The main steps to bring out from clinical death:

5. Specify the duration of clinical death in the cases of normotermy:

List of the theoretical questions

1. Terminal states. Definition of the concept. 

2. Clinical manifestations of terminal states.

3. The concept of resuscitation, reanimation measures.

4. The concept of terminal states.

5. Criteria of the clinical death.

6. Signs of biological death.

7. Indications for resuscitation measures.

8. Procedure and rules for conducting resuscitation measures.

9. Methods of restoration of patency of the upper respiratory tract. 

10. Criteria for the effectiveness of ALV, closed-chest cardiac massage.

11. Indications for cessation of resuscitation.

12. Further tactics after successful resuscitation.

13. The main complications of reanimation measures.

The list of practical skills
1. Assessment of the state of consciousness.

2. Evaluation of the pupil reflex.

3. Estimation of pulsations in main vessels.

4. Technique of release of respiratory tracts from extraneous bodies.

5. The technique of ensuring the patency of airways.

6. Method of triple reception Safar.

7. Technique of artificial respiration mouth to mouth.

8. Technique of artificial respiration of the mouth to the nose.

9. Technique of closed-chest cardiac massage in adults and children.

10. Method of conicotomy and tracheotomy.

11. To master reanimation measures under the ABC scheme.

12. To carry out a cardiopulmonary resuscitation by one resuscitator.

13. To carry out a cardiopulmonary resuscitation by two resuscitator.

14. Monitoring the effectiveness of closed-chest cardiac massage and artificial ventilation of the lungs.

Number of hours: 1 

RELEVANCE OF THE TOPIC.
When getting acquainted with the wounds and the wound process, it should be noted about the centuries-long history of pathogenesis and treatment of this pathology. The interest and attention to the old problem is constantly changing along with the development of medicine, biology and engineering sciences.

Timely diagnosis and scientifically substantiated wounds treatment is one of the most important surgical problems, because it is a method of preventing wound infection. Often, patients who managed to bring out of severe traumatic shock, die from purulent-septic complications of wounds.

Timely diagnosis and scientifically substantiated wounds treatment is one of the most important surgical problems, because it is a method of preventing wound infection. Often, patients who managed to bring out of severe traumatic shock, die from purulent-septic complications of wounds.

THE AIMS OF THE THEME STUDY:
Know (theoretical questions):
1. Definition the concept of the wound.

2. Types of wounds.

3. Etiology and pathogenesis of the wound.

4. Organization of primary surgical debridement of wound.

5. Types of primary seam depending on the type and location of the wound.

6. The role of a nurse in the organization of surgical wound treatment.

7. Possible general and local complications.

8. Features of wounds conduct.

9. Methods of wounds treatment.

10. Different types of bandages that can be used.

11. Principles of care for patients with wounds.

12. The structure of clean and purulent dressing rooms, organization of sanitary-hygienic regime in them.

13. Technique of detersion of drainage tube, replacement of drainage in patients with a clean and / or purulent wound.

14. Antiseptic drugs for detersion of purulent wounds.

15. Technique of a bandage accomplishment for a patient with a clean (operating) wound.

Be able to: 
1. Apply the principles of care for surgical patients (hygiene of patients with the consideration of localization of the disease).

2. To be able to give a clinical interpretation of the revealed symptoms.

3. To carry out postoperative observation of patients and to carry out care.

4. To apply prophylactic means of developing the infection in the wound.
5. Provide first aid to affected persons with sword-cut and slaughter wounds.
6. Principles of care for patients with wounds.

7. To be able to detersion of drainage tube, replacement of drainage in patients with a clean and / or purulent wound.

8. To be able to a bandage accomplishment for a patient with a clean (operating) wound.

Possess of practical skills: 
1. To definition of inflammation symptoms in the wound.

2. Wound detersion with antiseptics.

3. To determination of clinical and morphological signs of wound healing by primary and secondary intention.

4. Improving the technique of applying different types of bandages, depending on the localization of the wound.

5. Technique of detersion of drainage tube, replacement of drainage in patients with a clean and / or purulent wound.

6. Overlays of ointment dressings.

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 anatomical localization of the wound, the depth of the wound.

	Microbiology
	Microbiological characteristics of wounds: "clean" and "dirty" wounds. Characteristics of the main pathogens of wound infection; bacteriological control of the microflora of purulent wounds.
	To distinguish between "clean" and "dirty" wounds.

	Pathological physiology
	Pathogenesis of inflammation and shock.
	Identify the main pathogens of wound infection.

	Pathological anatomy
	Signs of inflammation at various stages of wounds healing. Typical changes in tissues and exudates under anaerobic processes. Destructive changes in tissues.
	Be able to determine the phases of the inflammatory process in the wound.


Tests for checking the initial level of knowledge

1. A secondary wound infection is called, which is possible with:

A. violation of asepsis at the time of first aid;
B. violation of asepsis during dressing;
C. during the first 3-5 days from the moment of injury;
D. at the time of injury.
2. At primary infection microbes fall into the wound with:

A. vulnerate objects
B. surgeon's hands;
C. suture material;
D. tweezers in surgical treatment.
3. For local signs of inflammation, all signs are characteristic, except:

A. pain;
B. temperature rise;
C. edema;
D. cyanosis.
4.What are the maximum acceptable dates for 
initial surgical debridement of the wound from the moment of injury?
A. up to 48 hours;
B. up to 12 hours;
C. up to 24 hours;
D. before signs of infection develop;
E. up to 8 days after injury.
5. What phases do not correspond to the course of the wound process:

A. epithelization;
B. purulent-necrotic;
C. granulation;
D. anaerobic.

Standards for answers:

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

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

CONTENT OF TEACHING
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Table of educational elements:

1. Wounds

2. Classification of wounds

3. By the nature of damage

4. By the reasons of damage

5. By the contamination

6. By the relation to the cavity of the body

7. Stab wounds

8. Sword-cut

9. Сhopped wounds

10. Slaughter wounds

11. Avulsed wounds

12. Bitten wounds

13. Poisoned wounds

14. Gun shot wounds

15. Operative wounds

16. Arbitrary wounds

17. Aseptic wounds

18. Infected wounds

19. Penetrating wounds

20. Nonpenetrating wounds

21. General symptoms of wounds

22. Local symptoms of wounds

23. Acute anemia

24. Shock

25. Infection

26. Pain

27. Hiatus

28. Bleeding

29. Primary

30. Secondary

31. Treatment of skin around the wound with antiseptics

32. Local anesthesia

33. Primary surgical treatment of the wound

34. Aseptic bandage

Orienting basis of action

By means of visual manuals, diagrams, tables students analyze the concept of wounds, wound process, types of wounds healing, methods of treatment of clean and purulent wounds.

After studying this topic, students should have an idea of clean and purulent wounds, techniques for conducting their ligation.

Method of carrying out a dressing of a clean wound


Make sure that you have selected the correct dressing type and materials to provide full and appropriate coverage of the type, size and location of the wound as per the care plan or the physician or senior charge nurse's recommendations.


Wash your hands and put on sterile gloves. If the gloves become desterilised, remove them, re-wash your hands and put on new sterile gloves. This is best practice, but where resources are not available, safe modifications to this process can be made, for example by using non-sterile gloves to protect the nurse while removing the dressing and then washing the hands with gloves on and using alcohol gel on the gloves to make them clean enough to clean the wound and redo the dressing. This then protects both the nurse and the patient.


Start from the dirty area and then move out to the clean area. Be very careful when doing this as the tissue or skin may be tender and there may also be sutures in place. Clean the area without causing further damage or distress to the patient.


Make sure you do not re-introduce dirt or ooze by ensuring that cleaning materials (i.e. gauze, cotton balls) are not over-used. Change them regularly (use once only if possible) and never re-introduce them to a clean area once they have been contaminated.


Make sure that you have selected the correct dressing type and materials needed to provide full and appropriate coverage for the type, size and location of the wound, according to the care plan or the physician's or senior charge nurse's recommendations.

CONTENT OF TEACHING

The wound is an injury of skin covers with possible damage of deeply lying organs and tissues under an operation of mechanical force.

Classification of wounds
The classification of wounds is carried out on following indications:

1. On singularities of deposition of wound are divided on operative, battle, random (traumatic).

2. Depending on and kind of the injuring weapon and gear of a wound distinguish incised, stab, lacerated, minced, contused, smashed , gunshot and s.o. Mixed: stab-lacerated, contused-lacerated wounds.

3. On character of wound channel select wounds perforating, nonperforating, tangent.

4. In relation to cavities wounds are divided on penetrating and not penetrating, with damage or without damage of internal organs.

5. Depending on an anatomic substratum distinguish wounds of soft tissues, wound with damage of bones (opened fractures), wound with damage of large vessels and nerves, tendons.

6. On number of wounds distinguish wound single, multiple, combined.

7. In relation of presence and degree of development of wound microflora distinguish wounds: aseptic, bacterially contaminated, infected, purulent.


Combined wound is damage of several organs in one anatomic area.


Conditionally aseptic wound is wound, maked at pure operations in steril conditions. These wounds heals by a primary tension. All another wounds are bacterially-polluted. Usually, primary microbe contamination comes at the moment of wound, secondary during treatment (in an outcome of intrahospital contamination).


Infected wound – wound with clinical indications of local or general infection. This wound heals on type of secondary tension.


Purulent wound – wound in which was advanced inflammatory purulent process.


Depending on character of current and phases of wound process select: purulently-necrotic, granulating, long duration not healing wound etc.


The diagnosis should obviously reflect a degree of development of bacterial contamination, gear of damage, character of the injuring instrument,  character of wound channel, relation to cavites,  localization of a wound, degree of damage of internal organs.

Classification of wound process:


On classification of  Kusin (1977) divide the following phases of current of wound  process: inflammation deviding on two periods: period of vascular changes and period of refinement of wound; regeneration, formation and maturing of granulating tissue; scar reorganization and epithelization.


R.Ross (1968) selects the following phases of wound process: first is phase of  inflammation,  second is phase of proliferation,  third is phase of scar reorganization. 

Functional morphology of wound process


Wound process - combination of biological appearances sequentially which are flowing past in tissues and wounds.

Initial response of an organism on trauma is spasm of vessels in area of wound defect, chanched than by paralytic extension,  increase of permeability of vascular wall and fast increasing of oedema, which has received a title "traumatic". Developing under influence of disintegration of dead tissues the local disturbances of metabolism of substances is acidosis, changes of colloids condition - promotes to progressing of traumatic oedema. Edema can be so significant, that the gleam of wound and channel is narrowed or even disappears.


Dilatation of vessels is accompanied by disturbance of there permeability.  It develops in some minutes after damage and is connected to allocation of histamine and partially serotonine. Histamine expands a gleam of arterioles, capillary tubes, venules, accelerates capillary blood flow and increases a permeability of capillary tubes. It stimulates phagocytosis and shortens time of bleeding. Histamine is selected at degradation of corpulent cells. The increased permeability of wall of vessel is supported also by kinins, leucotoxinss and prostaglandins.

          The increase of permeability of wall of vessels is accompanied by exit in tissue not only liquid part of blood,  but also it's uniform elements. In early period of a inflammation in exudate predominate leucocites, on 2-3 day to them joins lymphocytes, macrophags. Neutrofil leucocites phagocytize microbes, lysis dead tissues,  selects mediators of inflammation. Large role in refinement of a wound from necrobiotic mass plays  extracell proteolysis, realized by leucocites. The maximum of tissue proteolysis implements only at рН 5,6. From enzymes of proteolytic system of neutrofils large role play kathepsins,  especially kathepsin C.

In accordance with fulfilment of the trial functions (microbe phagocytosis,  proteolysis) neutrofil leucocites breaks up or are phagocytazed by macrophags. Last will be derivated from monocytes. They play the important role in direct refinement of wound, participate in immune responses of an organism at development of humoral antibodies. The processing of antigen material is accompanied by transmission of the immune information to lymphocytes, which are transformed in plasmatic cell, or begin produce spherical antibodies. At the center of inflammation are present lymphocytes. They are source of macrophags,  plasmatic cells,  corpulent cells.

Inflammatory response accrues promptly, and within the first day is formed so-called leucosite shaft.


On 2-3-rd day after injury begins 2 period of wound process described in development of granulating tissue. granulating tissue, gradually executing wound defect. Thus quantity of leucocytes sharply decreases. A principal value in period of proliferation gains endothelium of capillary tubes and fibroblasts. Granulating tissue begins to be formed as the separate centers in bottom of wound. These centers are characterized by intensive neoplasm of capillary tubes,  round which the corpulent cells are concentrated. The riches by blood vessels and cells makes granulating tissue juicy,  easily bleeding,  gives it grey -red or rose-red colour.

The second major cell-like component of granulating tissue is fibroblast. Derivating collagen filaments, they provide cicatrization of a wound. The function of fibroblasts in wound process does not limit by collagen production . Other their role consists of synthesis of mucopolysaccharids is important component of intermediate substance of a connective tissue.


In granulating tissue at altitude of it's development many argirofile filaments are found out. They are concentrated near collagen filaments.


Approximately the same as collagen synthesis, becames formation of elastic filaments.


In development and maturing of granulating tissue large multinuclear, plasmatic, corpulent cells play the important role.


In accordance with increase of quantity of collagen filaments granulating tissue becomes more and more dense- cicatrization the period comes (12-30 day). This period is characterized by progressing decreasing of quantity of vessels,  they become desolate, the quantity of cell-like elements: macrophags, corpulent cells,  fibroblasts decreases. The formation of collagen filaments is accompanied by partial their destruction, therefore in whole is provided more delicate process of neoplasm of fibrous tissue.


In parallel to maturing of granulating tissue happens epithelization of a wound. This process begins with the first hours after damage. Epithelization of wounds is provided with three processes: by migration, division and differentiation of cells.


The degree of epithelization of wounds tightly is connected with granulating and is stipulated by condition of tissues of a wound, methabolism of substances,  trophicity, degree of bacterial contamination and virulence of bacteria. Epithelization is finished on 7-10 day, and 10-15 days after injury decreases the thickness of derivated epithelium. However it can be delay epithelization.

Thus, in general dynamics of wound process three main periods are traced:

Melting of necrotic masses and refinement of wound defect from them through an inflammation;

Proliferation of connective-tissue elements with formation of granulating tissue completing wound; 

Fibrosis of granulating tissue with formation of a scar and epithelization.

Kinds of healing of wounds, their clinical current.


The current of wound process reflects one from clinical types of healing: by primary tension, secondary tension,  under scab.


The healing of a wound by a primary tension is characterized by union of lips of a wound without a visible intermediate tissue by a way of connective-tissue organization of wound channel. The healing by a primary tension is possible at presence of the following conditions: the small zone of damage,  dense contact of lips of a wound, preservation of their viability, absence of necrosis,  hematoma, asepsis of a wound (microbe contamination is lower 105 microbe bodies on 1g of  tissue of a wound).


This type of healing is characteristic practically of all surgical wounds in clinic of pure surgery.

 
Clinical picture of healing by a primary tension. The pains have aching character, minor intensity,  keep within 2-3 day after operation,  then completely disappear. The temperature response is expressed poorly is marks subfebril temperature (37,2-37,5C) within 2-3 day after operation,  then it is normalized. The changes of a picture of blood are insignificant or are absent. For 5-6 days the picture of blood completely is normalized.


Local changes in the field of a wound: hyperemia is absent,  the lips of a wound adjoin densely,  separated is not present. By 8-9 day will be derivated narrow skin scar.


The complications of current of healing by and primary tension are usually exhibited as suppuration of a wound or divergence of it's lips.


The healing of a wound by a secondary tension happens at presence of certain conditions: at wounds with an extensive zone of damage (if walls and the lips of a wound will defend from far each other); at presence in a wound of dead tissues,  hematoma; at development of an infection in a wound.


Major factor of secondary healing of a wound is the presence of a defect of tissues which are not supposing formations of a primary glueing together of walls of a wound.


The principle of secondary healing includes two moment: suppuration and granulating, presenting in the biological relation unified process. Healing by a secondary tension it is healing through suppuration and granulating. The division of wound process on phases is more expressed.


Clinical picture. On a place of a wound arises effusion of blood, the cavity of a wound is filled with clots of blood, develops traumatic edema and hyperamia. The presence of classical indications of inflammation like oedema, hyperamia, sicklinesses are characterizes current of stage of vascular changes. Within 2-5 day happens precise inflammatory demarcation of the center of defeat, dead tissues, comes the stage of tearing away of dead tissues concluding a phase of an inflammation.


Since the first day after a injury it is marked exudation. At first exudate from a wound is serous or serous-hemorragic, then serous-purulent. Against clear background of demarcation and gradual tearing away of tissues in separate segments of a wound there are separate islets of granulations, it is usual not earlier than 5-6 day after injury. This period is as transient from a phase of an inflammation to a phase of regeneration: the refinement of a wound, granulations, gradually expanding, fills in all  cavity of a wound. Active granulating means approach of the second phase wound of process is phase of regeneration.

Healthy granulating tissue is characterized by granular structure,  has a  pink or saturated  crimson colour formations, their surface is brilliant,  at minor damage of granulations it begins copiously bleeding.


At development in wound infection the quantity of exudate increasis,  gaining purulent character, quite often with an odor, granulations become flasque,  cyanotic or dark red colour. At such current of process absence of epithelization of lips of a wound is indicative.


The transition of the second phase of healing in stage of scar organization is usually marked by the beginning active epithelization from lips of a wound. The speed of motion of epithelium constant and makes about 1мм from a lip of a wound on a it's perimeter for 7-10 days.


Approach of 3 phas of healing is characterized by full fulfilment of cavity of a wound by granulations, concentric reduction of it's lips and walls,  beginning of epithelization. Epithelium accrues on surface of granulations as blue-white border. 

The objective evaluation of a phase of wound process dictates a directivity of medical measures, that in essence it is possible to present as follows.


The first phase in stage vascular of changes is antiinflammatory therapy, preventive maintenance of wound infection,   in stage of tearing away necrotic masses is acceleration of refinement of a wound by availablis methods.


The second phase is acceleration by availablis methods of growth of granulations.


The third phase is creation of rest for successful completion of epithelization or closing of a wound by the most expedient method.

Healing of a wound under a scab it is healing of small damages such as surface excoriations only skin or even only epidermis,  arising at grazes, small burns 1-2 degrees.


Clinical picture of wounds and examination,  of patient with a wound. 

The clinical picture of wounds develops of local and general symptoms. Local symptoms are a pain, bleeding, gaping of a wound. The general symptoms are determined by complications of wounds - acute anaemia, shock, infection etc.

The pain at the moment of injury is determined by damage of receptors and nervous trunks. It intensity depends from:

 Quantities of nervous elements in a zone of damage;

 Reactivity of an organism and psychological condition of the patient;

 Character of injuring subject and speed of deposition of a trauma. 


Than faster wound is put, the weapon is more acute,  the less receptors fails,  the less pain sensations. At fear, expectation of traumas pain sensation  is stronger.

The bleeding depends on character and quantity of vessels,  desroyed at a wound: the strongest bleeding arises at damage of large arteries. 


Gaping of a wound is determined by its size, depth and disturbance of elastic filaments of a skin. The degree of gaping of a wound depends on character of tissues. The wounds located across elastic filaments, differs usually by large gaping, than wounds going in parallel by them.


The examination of the patient with a wound should be careful and multifold. It is necessary to take into account a damaged area, circumstances of deposition of a wound, condition of the patient at the moment of injury. Estimates a general condition of the patient: consciousness, colour of skin, frequency and filling of pulse, depth and frequency of breathing. Anamnesis allows to receive representation about injuring subject, possible blood loss.


At inspection of a wound determines it's sizes,  kind, compares hit and healthy parts of body, reveal presence of deformation,  estimate mobility of joints,  presence of active and passive motions,  condition of surface and steep sensitivity,  presence and character of pulse on peripheral arteries of limbs. At wounds in chest wall execute auscultation, percussion, at wounds of abdomen palpation, percussion, auscultation. These researches allow to judge possible damage of nerves, arteries, organs of chest, abdominal cavity.


Further begins inspection of a wound. Determines it's character and degree of damage of tissues, it's  prevalence, degree of contamination and presence of complications.


Incised wound has fragmentary lips, is limited  as a rule, by soft tissues. These wounds can be combined with damage of large blood vessels,  nerves, muscles, tendons.


Stab wound (the wound by a bayonet, by dagger, knife, by awl) has mesh sizes of a input orifice,  the damage of round tissues is unsignificant. Stab wound frequently penetrates in chest, abdominal cavity, the damage of internal organs is possible. On the damage of large vessels of a limb are possible formation of hematoma,  bleedings in thickness of muscles. Increase of a limb in volume expressed condensation of tissues are indications of damage of vessels and formation of hematoma.  


Minced and wound (the wound by an axe,  by sabre) has equal lips, is characterized by steep damage of tissues with by disposition of lips of a wound, by effusions of blood around. Differs by a strong bleeding, damage of bones, contusion of tissues round the wound,  damage of internal organs is possible.

Contused wound has the incorrect form. Tissues round the wound are smashed, round lips of wound – expressed effusion of blood,  hematoma. The viability of such tissues is broken also they in consequent are subjected to necrosis. The wound is put by an obtuse subject.


The lacerated wound can be put by moving parts of gears,  transmissions, saw etc. A defect of tissues (skin, muscles, tendons) at such wounds significant. The wound has the incorrect form, it's lips are jagged, it are marked massive effusion of blood in a skin, underskin fat, muscles. The wound is usually filled by clots of blood,  by scraps of deeply-lying tissues (muscles), bleeds moderately.

The bitten wound has the same singularities,  that lacerated and contused, but differs by infectiosity of virulent flora of mouth of an animal or human.


At wounds of a chest wall, except character of a wound, the indications describing capability of a penetrating wound are determined. They are noisy getting out from a wound of foamy blood,  suction with singing of an air in pleural cavity, allocation from a wound an air vesicles,  presence of underskin emphisema.

The indications of a penetrating wound of abdomen are developments of intraperitoneal bleeding and peritonitis. The diagnosis of a penetrating wound is doubtless at loss in a wound of a bowel loop,  omentum, allocation from a wound intestinal contents,  urine, bile.   

First aid and treatment.


The first aid on ambulance stage provides stop of bleeding, bandage superposition and if necessary transport immobilasation. A skin round a wound treat by a iodine solution,  remove from a wound free lying large alien bodies. On a wound superimposed steril napkins,  using individual dressing package, and superimpose bandage. At capillary or venous bleeding bandage should be pressing to stop it. At an opened fracture of bone,  damage of large vessels,  nervous trunks,  extensive damage of soft tissues make transport immobilasation by standard or improvised splints. The patients deliver in surgical department.


At rendering of first aid to the patient with a chest penetrating wound,  complicated by opened pneumotorax,  it is necessary to superposimpose pressure sealing (occlusive) bandage. 


At penetrating wounds of abdomen the first aid consists of imposing on a wound  aseptic bandage.  At loss from a wound of interior organs (bowel loops,  omentus) they are do not set in  abdominal cavity, and covers by steril gauze napkins,  by steril bandage etc. makes circular bandage. 

Primary surgical processing of wounds.


Main in treatment of random wounds is the primary surgical processing of a wound. Primary surgical processing of a wound is surgical operation,  which consists of a dissection of a wound, removing of alien bodies,  coretraction of necrotic tissues,  hemostasis, draining of a wound. If the primary surgical processing of a wound made in first 24 h. from the moment of injury, it is named early,  during 24-48h. - deferred and more than 48 h.-late.

The purpose of primary surgical processing of a wound is warning wound of an infection and acute suppuration of a wound. A coretraction of necrotic tissues is  made at indirect indications of necrosis (smash, contamination). The primary surgical processing of wounds is an operation executed in conditions of operating room. It is made under local anaesthesia by procaine solution or under general  anaesthetizing.


Dissection of a wound is the first and very important element of surgical processing. The section of a skin, anderskin fat and fascia should be of such length to supply good access for inspection of all departments of a wound. The further dissection of a wound should be made in view of arrangement of groups of muscles, of blood vessels and nervous trunks. Dissection of wound channels in liver, lungs, brain is not subjected. A dissection make along an axis of a limb,  and on a trunk is in view of an anatomic structure of area and course of tucks of skin. After a dissection of a wound removed scraps of clothes, the clots of blood, free lying alien bodies and begins a coretraction of smashed and polluted tissues.


The coretraction of lips of a wound pursues the purpose to remove necrotic and dead tissues. Make level-by-level anatomic coretraction of lips of a skin, fascia, damaged muscles within the limits of healthy tissues. The dead muscles of dark red colour, dim, do not bleed on section and are not reduced at touching by and tweezers.


At detection in a wound of damaged vessels, nerves, tendons, restore their wholeness. At processing of wounds of a face, fingers it is necessary economically to remove only explicitly growing numb of tissue. And bullet or debris which are not placing in immediate proximity from vessels and nerves, can be left in depth of a wound, the searching of them should not be transformed in traumatic interference, more dangerous,  than wound.


At realization of surgical processing of a wound the careful stop of bleeding is necessary.


When at surgical processing of a wound dead tissues and alien bodies completely are removed, wound is drained, sewed up.

Imposing of seams on a wound

Distinguish primary, primary-defered, early secondary and late secondary seams.

The primary seam is superimposed at once after surgical processing of a wound. The following conditions are necessary for application of such seams:

1. Absence of indications of a wound infection and contamination by ground;

2. Fulfilment of radical surgical processing of a wound with removing all necrotic tissues and alien bodies;

3. Absence of damage of main blood vessels and nerves;

4. Absence of large defect of tissues permitting to pull together lips  of a wound without tension;

5. Satisfactory general condition of the patient (without anaemia,  an exhaustion accompanying with infectious deseases);

6. Capability of observation by the operating surgeon before removal of seams.


The primary – defered seam apply within the first 5-6 days to surgical processing,  before appearance granulations in a wound.


Early secondary seam superimpose on covered by granulations wound with mobile lips up to development in it scar tissue (within the second week after surgical processing).


Late secondary seam superimpose on granulating wound, in which was already advanced scar tissue. Closing of a wound make for a preliminary coretraction of scar tissue. This operation is made for 3-4 weeks for a wound and later.


Engineering of superposition of a seam: in a wound it is impossible to leave cavites and pockets without draining,   adaptation of lips of a wound and walls should be maximum. 

INFECTED WOUNDS

 The purulent wounds are divided on primary, derivated after operations concerning acute purulent processes (opening of abscess, phlegmone, cultivation of lips of operating wound in connection with suppuration), and secondary,  which suppurated during healing (traumatic and operating).


 The purulent wound is characterized by general and local developments. The clinical indications of and general reaction of organism on development of and local purulent infection consist of deterioration of state of health,  to appearance and to progressing be sick in the field of and wound proof to and fever, changes in and picture of peripheral blood (BST increase,  leucocytosis, shift of leucocyte formula to the left,  lymphopenia, increase of LIT by Calf-Calif). Quite often changes are marked in analyses of urine. Practically in all cases is marked the increase of a2 and gamma- globulins, hypoproteinemia.


 Local indications of purulent wound are edema, hyperemia of lips of a wound, pain at palpation. Can be determined lymphangitis and lymphadenitis. At increasing of defeat of underskin fat the zone of perifocal edema and infiltrate quite often is very extensive,  that is a unfavorable indication. From a wound occurs exudate. The character of exudate from a wound is determined by a kind of agent of purulent process.

Staphylococcus will derivate dense pus of yellowish colour, some strains is dirtily-grey pus with a sharp odor, necrosis of tissues.

For streptococcus defeat is characteristic the liquid pus of yellow or green colour or pus recalling sanious fluid.

Blue pus bacillus gives pus of blue-green colour with sweetish odor recalling an odor of agar-agar; similar indications has the pus derivated by vulgar proteus.

Colibacillus pus of brownish colour with characteristic odor. The kind of  agent determines also current of local purulent infection. For staphylococcus defeat is characteristic the acute beginning of local process with expressed developments of purulent-resorptive fever. Streptococcus infection has weak local and general developments,  with the tendency to a general development as phlegmona. For blue pus bacillus and proteus is characteristic the flasque, long current of local process intoxication with expressed general appearances.

The process of refinement of a purulent wound is clinically expressed. If the sufficient outflow from a wound is supplied, quickly develops clear demarcation both whole wound,  necrosis and separate segments within 2-5 days. At this time happens melting of fibrin, covering walls of a wound, strip and delimit necrotic tissues. The duration of current of stage of refinement of a wound is variable also depends on combination of the local and general factors.


 During tearing away of dead tissues there are separate islets of granulations, constantly covering walls of a wound, the general state of health of the patient  gradually is improved.

After refinement of a wound wound  process enters the second phase - phase of regeneration,  formation and maturing of granulating tissue. A characteristic indication of this phase is the long duration current,  depending on the sizes of a wound and it's localization.


 At the significant sizes of wound defect the third phase of healing also flows past for a long time. Just duration of current of healing and large sizes of a wound put a problem of it's closing with the help of seams or autodermoplastic.


 The classical flow pattern of wound process of a purulent wound can become complicated by secondary infection of a wound in the second phase of wound process. Granulations become pale,  dim, sometimes gain cyanotic nuance. Haemorragies from them decreases,  sometimes on occassion increased. Quantity of exudate,  at once receiving purulent character simultaneously is increased. Quite often pyorrhea results to fast lysis of granulations. It can be deboosting or full discontinuance of epithelization.


 In any phase of healing the flasque current of wound process is possible. It can express in long current of a phase of a inflammation with changes of periods of increased and decreased activity of inflammation, more often is marked the long current of a phase of regeneration with flasque growth of granulations of cyanotic colour and slow epithelization. Actually it develops chronic inflammatory process,  which premise is the impossibility of completion of an acute inflammation by rigorous regeneration.


 The reasons of chronic current of wound of process can be local,  general, regional.


 To local concerns defective surgical processing of a wound and presence of necrotic tissues,  quite often incapsulated, to regional - disturbances of blood circulation and lymphatic flow in the wound, especially on the lower limbs. The general factors actuate disturbances of a general condition,  reactivity of an organism,  exhaustion by accompanying heavy diseases,  avitaminosis etc. In clinical practice the flasque current of wound process is observed at diabetes mellitus, diseases of vessels of the lower limbs, cancer.


 Wound process has the singularities of clinical current at sepsis, putrifactive or anaerobic infection.


 It is necessary to underline,  that the time of healing depends on the following factors: character and degree of a defeat;  localizations and degree of infection of a wound; a general condition of an organism; medical measures.


 The important factor nowadays is increase of a level of sensitization of the population,  changes of biological properties of microflora,  sharp increase of it's immunity to antibacterial preparations.


 Criterions of an evaluation of current of wound process. The basis of diagnostics and evaluation of current of wound process is the clinical picture combined from local and general symptoms. An objective criterion is temperature of body and changes of a picture of peripheral blood. There is also number of special methods of research.


 The major value in diagnostics of wound process has bacteriological research. First of all this determination of a kind of an agent of wound infection and it's sensitivity to antibiotics,  and also quantitative determination of the contents of microbes 1g of tissues or 1 ml of exudate. A critical level of bacterial semination is the 105 microbs on 1 g of tissue. At presence in a wound of necrotic tissues or hematoma the purulent process develops at semination with lower level. 


 Apply also cytologic researches of wound exudate, method of prints or method of surface byopsy of a wound. Cytologic diagnostics allows to judge character of morphological changes in a wound, condition of unspecific immunological of reactivity of an organism,  effectiveness of medical measures,  precisely determine  phase of wound  process.


 An informative method of an evaluation of current of wound process is the determination of pressure of oxygen in the wound. During healing РО2 in a wound will increase from 10 till 17-20 мм.рт.ст., in infected wound is descended from 7 up to 0 from 5 to 13 days.


 About healing judge on dynamics of changes of enzymes in a wound. Enzymic activity in a wound is increased from first minutes after an injury. At development of necrosis activity of enzymes decreases or disappears. In a phase of an inflammation activity of acid and alkaline phosphatases amplifies. 


 For an evaluation of healing by a secondary tension use measurement of area of surface of a wound. Test by Popova is simple and indicative. On a wound superimpose and cellophane steril plate and put on it outlines of a wound. Figure transfers to a cross-section paper and count up area of a wound.

 Measurement carryed out in 6-10 days and calculate an interest of decreasing of area of surface of wound  for one day in relation to the previous outcome under the formula S = (S-Sn)[ *100] /S*I,  where S is area at the previous measurement,  Sn-area nowadays,  T-number of days between measurements. At normal current wound of process the diurnal decreasing of area of a wound makes 4%.


 Treatment of and purulent wound. The complex therapy of a purulent wound actuates as surgical,  and medicinal treatment. Thus the surgical interference posesses a leading role.


 The surgical treatment consists in realization of surgical processing of a purulent wound,  draining it and closing with the help of seams or dermoplastics.


 It is necessary to understand surgical processing of a purulent wound like it's broad dissection with opening of purulent pockets,  coretraction of all necrotic, dead and impregnated by pus tissues. Distinguish full and partial processing of a purulent wound or purulent center. The full surgical processing of a purulent wound implies it's coretraction within the limits of healthy tissues. However, anatomic and operating conditions not always allows to execute surgical processing in full volume. Quite often it is necessary to perform only dissection of necrosis in a wound and remove only largest centers or additional opening of pockets. In such case the partial surgical processing of a purulent wound (purulent center) is made.


 The indications to realization of surgical processing of a purulent wound are determined by necessity of removing of dead tissues and liquidation of the purulent center. The coretraction of necrotic tissues provides removing of substratum for habitability of bacteria,  therefore, prevents further development of purulent process and generalizing of infection,  promotes significant decreasing of resorbtion of products of necrolysis from surface of a wound and drop of intoxication.  The surgical processing of a purulent wound results in partial drop of quantity of microbes. 


 Contra-indication to realization of full surgical processing of a purulent wound is the danger of damage of the vitally-important organs: nerves, large vessels,  tendons, articulate bursas. In such cases the operating interference is necessary to limit by dissection of a purulent wound and adequate draining with coretraction only of large centers of necrosis,  i.e. to execute partial surgical processing.


 The surgical processing of a purulent wound is directed on liquidation of already developed infection and depending on a clinical picture is shown in any terms from a moment of a injury or development of wound infection.


 In the first phase of wound process, in phase of an inflammation,  the surgical treatment provides the most fast removing of dead tissues and transition of process in phase of regeneration. In this phase the surgical treatment pursues the purpose of maximum fast closing of surface of wound. At the same time thus there can be and  necessity of an additional dissection of pockets, removing of purulent granulations,  coretraction of inflammatory changed perifocal tissues.


 Before operation the surgeon should estimate a condition of the patient and to update character of a wound, degree of perifocal changes,  presence of pockets and degree of distribution of  purulent process,  and, accordingly to work out plan of forthcoming operation to plan an optimum sectional view, localization of possible contrapertura. 



 The surgical processing of a wound is made with full observance of rules of asepsis and antiseptis.


 The sectional view should be sufficient for reliable access and audit of a wound, provision of complete removing of dead tissues and consequent outflow of wound exudate.


 Determination of degree of dead tissues and scales of coretraction is difficalt task. An authentic indication of viability of tissues is the origin of a copious capillary bleeding.


 After realization of surgical processing of the purulent center or purulent wound the surgeon has a problem of draining of wound and maximum fast closing of surface of wound by any way.


 Ways of refinement of surgical processing of a purulent wound.


 At realization of surgical processing completely to remove wound microflora in most cases it is impossible. The modern level of a hardware of surgery opens new capabilities in this direction. Apply the following ways of processing of wounds: by and pulsing jet of fluid; with the help of vacuum; with the help of ultrasound; by rays of the laser.


 Draining of a purulent wound. The indications to draining of a purulent wound are determined by necessity of removing of exudate from a cavity of a wound, products of disintegration of tissues. Providing sufficient outflow of wound exudate, the drainage creates the best conditions for prompt tearing away of dead tissues and transition of process of healing in a phase of regeneration. In turn,  the deprivation of wound microflora of nutritious environment, what is purulent exudate,  determines also large value of draining as method of struggle with wound infection.


 Kinds of drainages and ways of draining. On the gear of an operation the drainages are divided on active and passive. The passive drainages is outflow of purulent exudate on a drainage handset which happens in an outcome of gravity,  if the drainage is allotted from the lowest point of a purulent cavitny. The second kind of passive drainages is calculated on capillary sucking properties of drainages (gauze tampons).


 Active draining consists of use of long duration washing of a wound by antiseptic solutions,  that provides mechanical removing of purulent exudate,  and also in aspiration of purulent exudate from a wound with the help of appliances and vehicles creating negative pressure in a drainage system.


 The combining long duration washing of a wound and constant vacuum aspiration is most effective active draining.


 As passive drainage nowadays apply rubber or polychlorvinyl tubes of various diameter, and also rubber glove graduates and gauze tampons. Using of gauze tampons for treatment of purulent wounds was entered at the end of XIX centuries due to activity of discoverer of physical antisepsis M.J.Preobrajenskiy. The hygroscopic operation of gauze tampon is short,  and in 4-6 hours it is transformed in impregnated by pus fuse hindering outflow of purulent exudate from a wound. It stipulates necessity of change of tampon not less often,  then each 6 hours ,  that is impracticable in clinical conditions.


 The rubber graduates,  unary rubber drainage are capable to supply outflow of serouse exudate from a pure wound at the first hours after operation and are calculated on passive outflow of purulent exudate.


 Pipe drainages are most shown at treatment of a purulent wound. In treatment of a purulent wound draining is shown during whole phase of inflammation. Removing of drainage and it's change are shown and at appearance of inflammatory  changes round it. 


 Imposing of seams on a purulent wound. Most adopted in treatment of a purulent wound are the secondary seams; primary also primary-defered seams are applied less often.


 Imposing of seams on a wound make at full it refinement from necrotic tissues and appearance of granulations. The indications to imposing of seams on a purulent wound or on a wound after opening the purulent center of soft tissues are: full refinement of a purulent wound from necrotic and dead tissues; absence of expressed inflammatory changes of skin and soft tissues round the wound; and capability of adequate comparison of lips of wound without excessive their tension. An indispensable condition for imposing of seams on a purulent wound is also maintenance of sufficient outflow of wound exudate and rational antibioticotherapy,  directed on destruction stayed in a wound microflora. 


 Local medicinal treatment of wounds. Arsenal of various substances used in treatment of wounds practically is unlimited: various grasses,  flowers and lives (aloe, plantain, camomile), antiseptics, various oils,  fats and balms,  biogenic stimulators, bacteriophags, adsorbents, nominal ointments (Vyshnevskiy,  Lassar etc.), modern chemotherapeutic drugs, antibiotics.


 All wounds, irrespective of aetiology,  heals under the general laws,  which schematic can be presented as phases of current of wound  process: the first phase is inflammation, second is regeneration, third is scar reorganization and epithelization.


 The processes which are flowing past in a phase of inflammation and regeneration are various, therefore in essence there cannot be means suitable for treatment of wounds generally,  in all phases. In this connection the first and main requirement to local medicinal treatment of wounds is,  that the treatment should be under construction strictly pursuant to those processes,  which happens in various phases of wound process,  helping it to natural course, instead of braking it.


 Nowadays there are no medicinal preparations able to call fast and full tearing away of necrosis and reliable suppression of  infection in the first phase and also effective stimulation of phase of regeneration. The medicinal means used in the first phase of wound process, should have necrolytic,  hydrofile, antibacterial and whenever possible anaesthetic operation,  i.e. to promote processes of refinement  wound, suppression of microflora and by that to create conditions for consequent regeneration.


 Treatment of wounds in controlled  abacterial environment. Nowadays in connection with technical progress the capabilities of treatment of wounds were opened by a premise of the patient or injured part of a body in special isolator with abacterial environment.


 Any installation for treatment of wounds in abacterial environment consists of compressor or ventilator for blowing through of an air,  bacterial filter and chamber with steril environment, where placed the patient. There are two main types of antibacterial isolators: general – wards and operating rooms with laminar flow of a steril air used for general isolation of the patients; local - for creation  of antibacterial conditions round separate segments of a body or operating wound.


 The isolator the general type is difficult technical device, for which maintenance is required specially trained staff. It's disadvantage is the difficulty of fulfilment of medical assignings and procedures.


 Isolator of a local type use for creation of antibacterial environment round the future operational wound (for performance of operation) or separate sites of a body in case of their isolated defeat (burns, wound, trophic ulcer). 

QUESTIONS FOR SELF-CONTROL: 

1. The concept of a wound.

2.  Types of wounds.

3.  Stages of initial surgical debridement.

4.  Wound process.

5.  Types of wounds healing.

SYSTEM OF TRAINING TASKS

1. The patient performed a cholecystectomy operation through the upper-middle laparotomy incision. What do you propose to apply a bandage to this patient after sealing the abdominal wall?  

2. The patient has a deep torn wound with uneven edges covered with pus. In regional divisions - juicy granulation tissue that does not rise above the level of the wound. What kind of healing of the wound?

3. For a physician of the clinic turned a patient M., 38 years old with a granulating wound of the right shin, what treatment should be applied?

4. In the patient Z., 30 years old, a dipnoous firearms wound of the left shoulder. Shoulder bone is not damaged. What is the surgical help to provide to the patient?


5. Patient 35 years old on a torn wound of a thigh received 3 days ago as a result of a household injury, for patient was carried out an additional cuting of the skin, excision of dead tissue, the discovery of purulent swim, drainage of the wound. What operation was performed by the patient?

List of theoretical questions

1. Etiology and pathogenesis of the wound.
2. Possible general and local complications.
3. The main stages of surgical intervention.
4. Features of wounds conduct.
5. Methods of wounds treatment.
6. Different types of bandages that can be used.
7. Principles of care for patients with wounds.
8. The main mechanisms and the term of wounds regeneration.
9. Organization of primary surgical debridement of wound.

10. Types of primary seam depending on the type and location of the wound.

11. The role of a nurse in the organization of surgical wound treatment.

12. Different types of bandages that can be used.

13. Principles of care for patients with wounds.

14. The structure of clean and purulent dressing rooms, organization of sanitary-hygienic regime in them.

15. Technique of detersion of drainage tube, replacement of drainage in patients with a clean and / or purulent wound.

16. Antiseptic drugs for detersion of purulent wounds.

17. Technique of a bandage accomplishment for a patient with a clean (operating) wound.

The list of practical skills

1. To definition of inflammation symptoms in the wound.

2. Wound detersion with antiseptics.

3. To determination of clinical and morphological signs of wound healing by primary and secondary intention.

4. Improving the technique of applying different types of bandages, depending on the localization of the wound.

5. Technique of detersion of drainage tube, replacement of drainage in patients with a clean and / or purulent wound.

6. Overlays of ointment dressings.
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