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THEMATIC JUSTIFICATION:

Resuscitation and intensive treatment are the main sections of clinical resuscitation. The decision on the need for resuscitation, as well as the implementation of her methods, is carried out in conditions of extreme shortage of time, the diagnosis must be standing within seconds and immediately begin providing resuscitative care.

Given this fundamental circumstance, mastering the methods of emergency diagnosis and restoration of extinct vital functions of the body is mandatory for physicians of all specialties.

THE AIM OF THE LESSON:

General: Mastering the methods of diagnostics and rendering urgent medical aid in cases of terminal states.
Particular:
Know (theoretical questions):

1. To know the classification of terminal states.

2. To know the clinical manifestations of predation, agony, different kinds of death.

3. To know the principles of treatment of terminal states.

Be able to:

1. To conduct an artificial lung ventilation.

2. To conduct a closed-chest cardiac massage.

3. Diagnostics the terminal states.

4. 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.

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


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 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. 

Tasks for independent work:

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.

List of theoretical questions

1. To know a terminal states. Definition of the concept. 

2. To know a clinical manifestations of terminal states.

3. To know a concept of resuscitation, reanimation measures.

CONTENT OF THE THEME

Reanimation (re – again, animatio – revive) – process of treatment of the terminal states, revival of organism, complex of medical measures, directed on proceeding in going out, or just faded vitally important functions of organism.

Reanimatology (Reanimation + logos – science) – science about the revival of organism.

Intensive care – a process of patients treatment is in critical conditions, complex therapy at grave and threatenings life conditions. It is directed on a correction or substitution vitally of important functions of organism.

Critical condition – cases, when present violations vitally of important functions of organism do not can spontaneously be corrective by self-regulation and need partial, or complete substitution.

Terminal condition (pre-agony, agony, clinical death) – on a limit (terminus) between life and death which represents the making progress fading vitally of important functions of organism up to their loss.

Intensive supervision – looking and care of the patients with potential possibility of critical conditions development.

A supervision is conducted:

      • by an invasion (with intruding for example in the bloodflow system, sechevidil'nu system etc.) and

       • by not invasion methods with the use of the special hardwares with continuous or at stated intervals registration indexes.

Phases of organism dying process

Preagony.  Characterized the progressive fading of consciousness. Changes of hemodynamics: takhikardia, low pulse, mionectic BP, low microcirculation, breathing is superficial, often pathological.

Terminal pause.  More frequent takes place at bloodloss. Transitional state between preagony and by agony. State of unconsciousness. Single respiratory motions appear at the accumulation of PsO2.

Agony. Characteristic is strengthening of cardiac activity and breathing as a result of proceeding in oxygenation. Breathing for as fish. Then cardiac activity goes out acutely.

Clinical death. Stop of breathing and circulation of blood. Basic exchange processes are stored and in anaerobic terms acutelyslow. Lasts 3 – 5 minutes. This phase is characteristic that there is possibility to pick up thread all vitally important functions at acute clinical death, including to the brain.

Social death (spiritual, theology, civil). Characterized by the loss of function of cortex at the maintainance of vegetative functions. Develops in that case, when a reanimation begins lately and conducted uneffective. Duration of it from hours to a few months and depends on weight of damages which develop in the period of clinical death, qualities of intensive therapy and examination in a ppostreanimation period.

 Death of cerebrum. Characterized by the loss of function of all cerebrum at artificial maintenance of breathing and circulation of blood.

 Biological death (real). Characteristic irreversible biophysiology violations of all functions and systems of organism. Turbid, drying out cornea, of a corpse spots, wide pupils.

Basic signs:

     - absence of pulsation is on carotids

     - absence of breathing

     -  wide pupils, irresponsive on light (through 40 – 60 secs. after the stop of circulation of blood).

Additional signs:

   - pallor or cyanosys of skin covers with a transition in earthily - grey color

     - absence of independent motions and arephlexy.

 After establishment of diagnosis of clinical death it is necessary to begin the leadthrough of reanimation.

First stage of reanimation

Providing of overhead respiratory tracts communicating 

Artificial ventilation of lights

Massage of heart

Second stage of reanimation

 Begins from the moment of arrival of first-aid. A purpose of this stage is proceeding in independent circulation of blood.

Providing of the vehicle breathing (intubation of trachea)

Continuation of the closed massage of heart    

Third stage of reanimation - of long duration continuation of life. Treatment of postreanimation illness.

Purpose: proceeding in higher cerebral functions.

To consolidate the knowledge gained, solve situational 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:

Number of hours: 1 

THEMATIC JUSTIFICATION:
The teaching of the wound is the most important basis of theoretical and practical surgery. The problem of wounds in modern conditions remains extremely urgent due to the increase in the number of complications, and the low efficiency of most general methods of treatment. Wounds are one of the most common types of surgical pathology. Therefore, the study of this topic is especially important for students of the medical faculty.

THE AIM OF THE LESSON:

General: Mastering the methods of diagnosing of individual types of wounds; learn to carry out dressings of pure and purulent wounds, as well as to master the methods of care for drainage tubes, clean and purulent wounds.
Particular:

Know (theoretical questions):

1. Features of wounds conduct.

2. Methods of wounds treatment.

3. Different types of bandages that can be used.

4. Principles of care for patients with wounds.

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

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

7. Antiseptic drugs for detersion of purulent wounds.

Be able to: 
1. To carry out postoperative observation of patients and to carry out care.
2. To apply prophylactic means of developing the infection in the wound.
3. Provide first aid to affected persons with sword-cut and slaughter wounds.
4. Principles of care for patients with wounds.
5. To be able to detersion of drainage tube, replacement of drainage in patients with a clean and / or purulent wound.
6. 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.

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 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.


CONTENT OF TEACHING

Structural-logical scheme of the topic


1. Wounds








2. Classification of wounds















3.  Clinical picture of wounds
















4. Types of wound healing


5. Treatment of wounds








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

An approximate map of students' work:

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.

Tasks for independent work:

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.

List of theoretical questions

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

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

9. The role of a nurse in the organization of surgical wound 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.

CONTENT OF THE THEME
Wound dressing


Dressing is applied to provide favourable healing conditions for a pathological process. It is used in cases when there is a defect in the skin covering (wounds, ulcers, burns, frostbites, necrosis, external fistulae etc.).


Change of dressing is performed for both therapeutic and diagnostic purposes, i.e. to determine the type, extent and course of the disease process, to determine complications, to probe fistula tracts, to perform fistulography etc. It is done in dressing rooms, or on dressing tables using surgical instruments.


The rules and regulations of asepsis must be abided by without infringement to avoid contamination of aseptic wounds, secondary infections of purulent (septic) wounds and burns. The dressing room nurse prepares for the manipulation as she does for the operation. She cleans her hands by means of one of the methods of scrubbing and wears sterile gloves, covers the dressing table with a sterile material (sheet) and arranges the required sterile instruments taking into consideration the workload to be performed. In case there are only a few dressings to be done, the nurse after laying the table can either help the doctor do some of the dressing or performs some of the minor dressing under the doctor's supervision. In a heavy scheduled set-up there should two nurses in the dressing room: one to give out the instruments and dressing materials and the other to assist the doctor in the procedure. The physician has also to scrub the hands and wear sterile gloves. In certain instances dressing is done by using instruments alone.


The main steps to change wound dressing are as follows: analgesia - anaesthesia, removal of the previous dressing, initial inspection of the wound, wound toileting and treatment of surrounding skin with solutions of iodine, iodonate, betadine, removal of wound discharge (blood clots, necrotic tissue, foreign body etc.), repeated wound inspection, therapeutic or diagnostic manipulations, other procedures (instrumental investigations, wound washout, taking materials for wound culture etc.), repeated wound toileting if during the manipulation some pus is identified, removal of antiseptic solutions that need to be evacuated, cleaning the surrounding skin with iodine and lastly, application of the sterile dressing materials.


Change of wound dressing should cause minimal pain to a patient, which is of importance when certain therapeutic or diagnostic manipulations associated with pain are required (wound toileting, removal of necrotic tissue, instrumental examination of the wound, placement of a drainage tube or tamponade into the wound etc).


When changing the dressing anaesthetic and narcotic substances are used: injections of analgin, promedol, morphine, fentanyl solutions and occasionally short-acting inhalation (pentran, nitrous oxide, halotan + ether) or non-inhalation (hexenal, ketamin) anaesthesia (see "General Anaesthesia") are used.


In traumatic injuries (e.g. wounds, burns) the first dressing is normally applied by the patient, relatives or witnesses or by the medical personnel at the place of an accident. Such dressing is mostly aimed at arresting the bleeding and prevention of wound contamination.


When the bandage is soaked with pus or wound discharge or if the wound is contaminated by intestinal contents, urine and exudates, the change of dressing is indicated to prevent anaerobic infection. In case the secondary bleeding is suspected (the bandage is heavily soaked with blood) emergency change of dressing is also indicated to perform wound revision and control bleeding.


When removing a wound dressing one should aim at minimal tissue trauma. Otherwise, the procedure is not only painful but may also destroy the granulation tissue and cause bleeding. Scissors should be used to cut the dressing alongwise. Before removing the dressing dried to the wound it must be first soaked with antiseptic solutions (hydrogen peroxides, furacilin, solafur, potassium permanganate), or isotonic solutions of sodium chloride, or novocain. If the wound is on the limb, the whole limb can be put in a bucket or bowl containing the antiseptic solution to soak up the dressing. In some minutes, after the dressing has been well soaked, it is removed using some forceps and along the wound length.


After removing the dressing the wound is inspected, the type of wound, its character, the presence of bleeding, wound discharge, inflammation as well as the state of the regeneration process are all assessed.


The surrounding skin is then cleaned with one of the antiseptic solutions that are used to clean operative fields. If it is the first dressing of a freshly contaminated wound in a surgical setting up the indications for primary wound debridement are considered.


The first change of dressing after an aseptic operation is performed the following day after surgery. If the wound is dry with no signs of inflammation the dressing may be kept till the removal of stitches. Indications for the change of dressing are the onset of bleeding, signs of local or generalised infections (rise in body temperature, tachycardia, leucocytosis, wound discharge and pus)


Having removed the dressing from the wound with either primary or secondary sutures, the wound is inspected for signs of local infections (hyperaemia, oedema, redness of skin etc.); the condition of the sutures is also assessed (eruption, cutting through etc.). In normal suture conditions without any signs of inflammation 5% alcohol solution of iodine, or 1% alcohol solution of brilliant green, or 3-5% potassium permanganate is used to clean along the suture line, after this a sterile gauze dressing is applied and fastened with either glue, a tube or ordinary bandage.

Removal of sutures


 If necessary, before sutures are removed the surrounding skin is cleaned from residual glue with a mixture of camphor spirit and ether, or 0,5% liquid ammonium or turpentine. To clean the wound along the suture line, alcohol or solutions of iodine or potassium permanganate are used. Forceps are used to pick the thread by the knot and moved slightly away from the skin until the stitch shows out from the stitch canal. The thread is held in that position and cut at the site that came out of the canal using scissors, then the thread is drawn out. When done in this way the possibility of infecting the stitch tract at the time of stitch removal is minimised. After removal of the sutures, 5% alcohol solution of iodine, or 1% alcohol solution of brilliant green, or 3-5% potassium permanganate is used to clean along the suture line and the wound. A sterile dressing is then applied.


Skin care during wound dressing is of great importance, especially in such cases as constant contamination by intestinal contents, pancreatic juice, bile, urine, in the presence of fistulae from different organs, as well as pus in extensive purulent infections, purulent fistulae, e.g. in osteomyelitis, chronic paraproctitis etc. When wound discharge constantly contaminates the skin it leads to its maceration, inflammation and ulceration. Macerated skin serves as an entry site for secondary infections.


To reduce the rate of contamination of the surrounding skin several forms of dressing materials are used - pelotas, intestinal prosthesis, obturating dressing etc. To reduce the irritating action of digestive enzymes, mainly that of trypsin, chemotrypsin, and pepsin which may cause skin maceration, agents that inactivate these enzymes are used when dressing the patient. For this purpose, decimolar solutions of hydrochloric acid, etc. are used. These are used to soak the dressing or irrigate the wound (through a microirrigator). 5-10% tannin, 3-5% potassium permanganate or 1% alcohol solution of methylene blue can be applied on the macerated skin. To reduce the skin irritation caused by the discharge from a fistula the surrounding skin can be smeared with Lassar cream, or zinc ointment during dressing. It can also be powdered with modified plaster of Paris, chalk, talcum powder. Cerygel or BF-6 (a sort of glue) can be applied to form a protective film on the skin. In severe skin conditions when the dressing does not provide appropriate skin protection, «open» wound treatment (i.e. without dressing materials) is recommended.


When dressing a septic wound, attention is paid to the type of wound discharge. In the presence of wound discharge (blood, pus, serous fluid, intestinal contents, bile, urine etc.), cleaning is done by using gauze swabs, tamponade, or napkins. The wound is washed with an antiseptic solution (3% hydrogen peroxide is preferable) using a syringe. Alternatively, the solution is just poured over the wound and dried with gauze swabs by way of blotting. Using forceps or by washing out bone sequestra, any as well as detached necrotic tissues are removed from the wound. In case the necrotic tissues are fastened necrectomy is done.


To ensure the free flow of pus, wound discharge and exudates from wounds and cavities as well as the arrest of bleeding methods of drainage and tamponade (packing) are used. It is commonly performed during surgery. The necessity to drain or pack a wound while changing the dressing occurs when there is retention of pus or discharge in the wound and when there are signs of secondary haemorrhage. The functional status of the drainage and tamponade (position, patency and quality of the tampon) is checked when changing the dressing and if there is still the need to drain the wound, they are changed. When they are no longer needed the drainage and tamponade are removed.


The draining ability of gauze pack is limited to only a few hours. For the purpose of long-term drainage rubber or chlorvinyl tubes or other tubes with extra opening are used.


After wound toileting and cleaning the surrounding skin the drain is put and fastened with plaster strips in a position that will facilitate the outflow of contents.


The change of dressing is completed by bandaging on the wound or ulcer.

CLASSIFICATION OF WOUND INFECTIONS


Infections may be monomicrobic or poly-microbic, depending upon the presence of one or more varieties of infecting bacteria. Many early infections of wounds are pyogenic, the staphylococcus being the most frequent cause, the the next. Mixed infections by aerobic and anaerobic, gram-negative and gram-positive bacteria may also occur, particularly in extensive wounds with retained dead tissue. Anaerobic cellulitis, clostridial myositis (gas gangrene), wound diphtheria, tetanus, anthrax and rabies are less frequent lesions. 


The following is a brief classification of infections that may develop in wounds: 

1. Staphylococcal 

2. Streptococcal 

A. Aerobic 

B. Micro-aerophilic 

C. Anaerobic 

3. Gram-negative bacillary 

4. Mixed 

5. Clostridial 

6. Tetanus 

7. Diphtheritic 

8. Rabies 

9. Mycotic 

A. Actinomycotic 

B. Blastomycotic 

C. Coccidioidomycotic 

D. Sporotrichotic 

10. Miscellaneous 

A. Anthrax 

B. Granuloma inguinale 

C. Lymphopathia venereum 

D. Histoplasmosis
STAPHYLOCOCCAL INFECTIONS


Staphylococcal infections are usually localized and are characterized by an area of cellulitis and erythema, which subsequently may undergo central necrosis or abscess formation with thick, creamy, odorless, and yellowish or reddish-yellow pus. 

The hemolytic Staphylococcus aureus, which liquefies gelatin and produces a locally necrotizing toxin, is the most important variety of staphylococcus. The coagulation of plasma by its enzyme, coagulase, favors the development of thrombosis and thrombophlebitis in the adjacent veins and is generally indicative of the pathogenicity of that particular strain. The symptoms of staphylococcal infection include swelling, erythema, and local pain, which is throbbing and often synchronous with the heart beat. Fever and leukocytosis are usually present. The process may become invasive and complicated by lymphangitis, lymphadenitis, or thrombophlebitis. As a distributing focus it may produce a bacteremia and broadcast bacteria through the blood stream. 


Staphylococcal infections that patients acquire during hospitalization may be particularly serious. Such infections are nearly always caused by a highly virulent staphylococcus, which is resistant to most of the commonly used and available antibiotic agents. They may be characterized in some instances by a sudden onset, high fever and a fulminating course. They may have epidemic potentiality as manifested by persistent recurrences of less serious but equally refractive infections lasting for many months or years and by spread to other members of the families with whom they come in contact. Typing of the staphylococci associated with hospital-acquired infections by specific bacteriophage has revealed that the organisms responsible are one of three or four types, the most common ones being the 80-81 and the 77 strains. 


The successful management of such infection necessarily requires the careful observance of established surgical principles and asepsis, meticulous selection of the proper antibiotic agent, general supportive care and active stimulation of immunity.

Folliculitis, furuncles and carbuncles are types of local Staphylococcal infection of the skin and the subcutaneous tissues, which usually begin spontaneously as infections of hair follicles and progress to produce small areas of induration of varying size with central necrosis. These lesions occur most frequently on the back of the neck, the face, the axillae, the groins, the buttocks and the fingers. 


Treatment. The treatment of established staphylococcal infections is definitely influenced by early accurate diagnosis and consists of rest, heat, and elevation of the infected area, adequate surgical drainage when pus has formed, and antibiotic therapy. Acute spreading processes should not be traumatized by incision or otherwise until the invasive characteristics have been brought under control. When pus or necrotic tissue develops in localized infections, its removal is extremely important for healing. 


Infected wounds should be reopened with a hemostat at the point of maximum pain, swelling, or fluctuation, followed by removal of all skin sutures to enlarge the size of the cavity. In abscesses developing without reference to a wound, drainage is advocated by an adequate incision made over the area in such a manner as to avoid disfiguring scars, disabling contractures, or injury to important structures. Drainage of the wound is facilitated by finc-mesh gauze laid loosely in the cavity to keep the wound edges separated. Care should be taken not to pack the gauze tightly into the wound and thereby interfere with free drainage. The drain may be removed within 48 to 72 hours and may or may not be replaced, depending on the existing circumstances. 


Antibiotic therapy should be started promptly, preferably before operation, so that a bacteriostatic concentration is produced in the blood stream to inhibit any bacteria distributed by operative manipulation. Aqueous sodium or potassium penicillin G in doses of 500,000 units every 8 to 12 hours is the agent of choice. As an alternative method penicillin may also be administered effectively as a mixture of 300,000 units of procaine penicillin and 100,000 units of aqueous penicillin G every 12 to 24 hours until the infection is definitely under control. Erythromycin in doses of 100 to 200 mg. every 6 hours orally is likewise effective. The drugs of second choice include chloramphenicol, tetracycline, oxytetracycline and chlortetracycline in doses of 250 to 500 mg. every 4 to 6 hours. Declomycin and vancomycin may also be of great value in the control of these infections. In severe or fulminating cases with septicemia, aqueous crystalline penicillin G may be administered in doses of 100,000 to 200,000 units every 3 hours or 500,000 units intra-muscularly every 6 to 8 hours. One of the broader-spectrum antibiotics may be used if the organism is resistant to penicillin. Bacitracin is also effective, but its administration should be controlled by daily urinalysis to detect any evidence of nephrotoxicity. 


Recognition of penicillinase-producing strains of staphylococci and the attendant resistance to penicillin G may not be possible until sensitivity studies are completed. If the staphylococcal infection is “hospital-acquired" or happens as a part of an in-hospital epidemic, it is more than likely that the organism is not sensitive to the basic penicillins. In this circumstance, the empiric use of the biosynthesized penicillins is indicated, particularly if the infection is life-endangering or occurs in debilitated patients. Sodium oxacillin (in oral divided doses of 3 to 4 Gm. daily) or methicillin (in parenteral divided doses of 4 to 6 Gm. daily) are indicated in such circumstances.
STREPTOCOCCAL INFECTIONS


Streptococcal infections are produced most frequently by the aerobic Streptococcus hemolyticus, although some are caused by the Streptococcus nonhemolyticus, the Streptococcus viridans, the Streptococcus anaerobicua, or the micro-aerophilic Streptococcus. 


Lesions caused by the aerobic Streptococcus hemolyticus characteristically are invasive and run a rapid course initially. They may develop within 12 to 48 hours after injury, or as late as 7 to 14 or more days. The incidence of infection by this organism in open wounds increases with the duration of the wound as a result of secondary contamination. In its early stages the process is usually one of diffuse inflammation with cellulitis, lymphangitis, lymphandenitis, or extension along fascial planes in deep wounds. There is little tendency to form abscesses, but gangrene of the overlying skin or thin watery pus may result. Invasion of the blood stream is frequent, and this complication should be recognized early to minimize the distribution of virulent bacteria throughout the body. Bacteremia is suggested by the development of chills, high fever, rapid thready pulse, prostration and other signs of toxemia. 


Surgical scarlet fever may occur infrequently in a postoperative wound in association with the hemolytic streptococcus. The lesion is characterized by spreading cellulitis with redness, swelling, and frequently bullous formation in and about the margins of the wound. A typical scarlatiniform eruption may occur 2 to 4 days after injury or operation, starting at the wound and spreading peripherally. The local lesion may be very severe, but the general reaction may not be. 


Erysipelas, also produced by the hemolytic streptococcus, may occur about small wounds, usually about the face and the neck. After an incubation period of 1 to 3 days, it is usually ushered in by chills, high fever, rapid pulse and severe toxemia. It is characterized by a spreading cellulitis with raised, irregular, indurated margins. Its appearance is characteristic, and its course is often self-limited in 4 to 8 days. 
Hemolytic streptococcal gangrene occasionally follows some relatively minor injury in the extremities and is an epifascial, spreading, subcutaneous gangrene with thrombosis of the nutrient vessels and slough of the overlying skin. At the onset it is associated with pain and marked swelling at the site of wounds, chills, elevation of the temperature to 39° to 41° C., tachycardia, toxemia, marked prostration, and a rapidly spreading, painful cellulitis. The overlying skin of the diffusing cellulitis shows bullous formation and a peculiar patchy and coalescing necrosis. Hemolytic streptococci, often in pure culture, may be found in the fluid aspirated from the bullae or areas of subcutaneous slough. 


Necrotizing fasciitis is an infection, which involves the epifascial tissues of an operative area, laceration, abrasion, or puncture wound. It may either spread rapidly over large areas of the body or remain dormant for 6 or more days before beginning its rapid spread. In those cases, which we have seen, the hemolytic staphylococcus or the hemolytic streptococcus has been found. Undermining of the skin is marked, and gangrenous changes in the skin may occur late or be absent. High fever, dehydration, anemia, marked leukocytosis and, occasionally, jaundice occur. The process may become chronic and may be characterized by multiple draining sinuses connected with areas of necrotic underlying fascia. 


The treatment of hemolytic streptococcal infections consists of the preliminary control of their invasive characteristics by antibiotic therapy, rest and hot applications, followed by surgical drainage if abscesses or cutaneous gangrene develop. Penicillin, erythromycin, sulfadiazine, or one of the broad-spectrum antibiotics is very effective, but penicillin is usually the agent of choice in doses essentially the same as those described earlier for the treatment of staphylococcal infections. Operative treatment should be delayed until the invasive qualities of the infection have been controlled. Free drainage of collections of pus should be done along with the removal of necrotic tissue, infected hematomas, or foreign bodies. After incision, the wound is left open for further drainage and healing by granulation. The topical application of antibiotics in such wounds is unnecessary. If sup-purative thrombophlebitis exists, proximal ligation or excision of the involved vein should be considered. 


In hemolytic streptococcal gangrene emergency drainage with longitudinal incision is often necessary as early as possible. It is important to make long incisions through and beyond the gangrenous area as an emergency measure without attempting to wait for control of the invasiveness by antibiotic therapy, in contrast with the usual treatment for streptococcal cellulitis. After operation rest, elevation of the part if possible, and application of moist compresses treats the wound. The removal of slough by sharp dissection without bleeding during subsequent dressings is possible. Before and after operation antibiotic therapy should be given in adequate amounts as in other aerobic streptococcal infections. 


Streptococcal Fasciitis As soon as the diagnosis of streptococcal fasciitis is established, drainage by long incisions made throughout the entire area of involvement should be made as described for hemolytic streptococcal gangrene. The skin and the subcutaneous tissues should be separated from the deep fascia. Involved necrotic fascia should be excised completely and the wound covered with fine-mesh gauze. When adequate granulations have developed, skin grafting usually is necessary. 


In many streptococcal infections, general supportive therapy consisting of the intelligent administration of adequate fluid and electrolytes is very important. Daily blood transfusions may be helpful, but care must be taken not to overload the heart and produce pulmonary edema. Frequent examinations for metastatic infectious complications are necessary, and any that may have developed is treated according to its individual location and characteristics. 


Micro-aerophilic Streptococci Infections caused by micro-aerophilic streptococci develop and progress more slowly as a rule. Two illustrative examples are chronic burrowing ulcer and chronic progressive cutaneous gangrene. Chronic burrowing ulcer is an infrequent lesion caused by a micro-aerophilic hemolytic streptococcus and is characterized by the progressive extension of burrowing sinus tracts through the underlying tissues. Invasion and penetration of fascia, hone, muscle, peritoneum, meninges or brain have been noted. The sinus tracts usually become lined with indolent granulation tissue. General signs of infection associated with this are minimal, a low-grade fever and marked pain being likely to appear during the acute exacerbations of the lesions. 


The treatment of choice consists of the radical incision and drainage of the sinus tracts throughout their entire extent or radical excision of the sinuses in association with antibiotic therapy. Penicillin, erythromycin, bacitracin, chloramphenicol, or one of the broad-spectrum agents may be used. Antibiotic treatment without surgical treatment is inadequate. 


Chronic progressive cutaneous gangrene (known also as Meleney's synergistic gangrene) may complicate operations for purulent infections of the chest or the peritoneal cavity. It is caused by the synergistic action of a micro-aerophilic nonhemolytic streptococcus and an aerobic hemolytic staphylococcus. After an incubation period of 7 to 14 days after operation for a wound involving the gastrointestinal, the genitourinary, or the respiratory tracts, the surrounding skin becomes tender, red and edematous, particularly about stay sutures. The appearance of the lesion is characteristic. A wide area of bright-red cellulitis develops about a central purplish area, which widens, becomes gangrenous and finally ulcerates. The base of the ulcer is covered with dirty infected granulation tissue, and the margin is purplish black, slightly undermined, and very painful. 


This ulceration is slowly progressive, and ultimately it may denude larger areas and cause death unless treated adequately. Systemic manifestations at first are slight, but in neglected cases profound derangements in physiology may develop, with wasting of the muscles, low-grade fever, anemia and chronic septic shock. 

Local excision of gangrenous margins or other conservative methods usually fail to check this process. Radical excision of the ulcerated lesion and its gangrenous borders is indicated, along with systemic antibiotic treatment with penicillin G or erythromycin. There is some evidence that bacitracin is particularly valuable in the treatment of this condition. 


During treatment of patients with chronic progressive cutaneous gangrene with penicillin the hemolytic staphylococcus may disappear and be replaced by a strain of Proteus sp. In some instances, a synergism between Proteus sp. and nonhemolytic and micro-aerophilic streptococcus can exist primarily to cause the lesion. 


Anaerobic streptococcal infections may occur as either acute or chronic lesions. In the acute type, they may occur with or without bacteremia, particularly in wounds that involve or penetrate the genital, the intestinal or the respiratory tracts. Metastatic abscesses in distant regions such as the brain may develop. These infections, which usually progress more slowly than other streptococcal infections, are characterized by the development of marked induration, foul-smelling and thick pus, extending necrosis of the involved tissues and progression along fascial planes or in muscle. 


Streptococcal myositis is an infrequent type of anaerobic streptococcal infection. It is associated with massive involvement of muscle, local pain and generalized toxemia. Discoloration, edema, and crepitation of the muscle are characteristic, and a foul odor is generally apparent. Differentiation of streptococcal from clostridial myositis is its more pronounced cutaneous erythema, discolored muscle, which is still viable and reactive to stimuli, the different odor, and the demonstration of vast numbers of streptococci in gram-stained smears of the exudate. 


The management of anaerobic streptococcal infections is dependent upon early diagnosis, operative treatment, antibiotic therapy and supportive treatment. Abscesses, areas of fasciitis, or infected groups of muscle should be incised and drained promptly, and ulcers showing phagedenic progression should be excised. Antibiotic therapy is of considerable benefit, and metranidazolum, dioxidini, klindamycini are the agents of choice in doses somewhat larger than those recommended for aerobic streptococcal infections. Amynoglikosids, cefalosporins and polysynthetic penicillins are used too. Bacitracin or the broader-spectrum antibiotics are alternate choices. 

GRAM-NEGATIVE BACILLARY INFECTIONS


Gram-negative bacteria of the gastrointestinal, the urinary, or the genital tracts may produce infections. Escherichia coli, Pseudomonas aeruginosa, Proteus vulgaris and Salmonella typhosa are examples of organisms capable of causing wound infections. Invasive lesions with bacteremia may occur. Often these gram-negative bacilli are relatively nonvirulent, but in the presence of such factors as necrotic tissue, general debility, or cortisone therapy, they may produce serious infections. Organisms of this group, particularly Pseudomonas aeruginosa, have become the chief cause of infectious death associated with severe burns. A relatively long incubation period is also characteristic of postoperative wound infections by these bacilli. 


The treatment of these lesions is dependent upon incision and drainage of abscesses, excision of necrotic tissue, and antibiotic therapy based upon in-vitro sensitivity tests. Chloramphenicol has been particularly useful in these infections. Polymyxin B and sodium colistimethate and (Coly-Mycin) are recommended for infections produced by Ps. aeruginosa. A recently developed antibiotic, garamycin, is showing promise in the control of established gram-negative bacillary infection and is exceptionally valuable in the treatment of those due to Pseudomonas aeruginosa. 
Bacteroides infection occasionally occurs as a monomicrobial infection whose outward manifestation may be thrombophlebitis without apparent cause. Unimpressive pulmonary or pelvic infection often precedes the development of venous thrombosis in these patients, and pulmonary infarction due to embolus may he the presenting finding. Persistent bacteremia or septicemia from the infected clot requires operative ligation of the involved vein and prolonged antibiotic therapy with sulfonamides or tetracycline for effective control. 


Septicemia due to various species of gram-negative bacilli has become an increasing threat to hospitalized patients in the last 10 years. This progressive increase is probably related to an increase in major trauma and to iatrogenic factors including continuous intravenous administration, tracheostomy wounds and their care, respiratory assistance therapy, steroid therapy, and intensive or excessive antibiotic therapy. The mortality rate from this form of septicemia remains high at about 60 per cent.
To consolidate the knowledge gained, solve situational 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?
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