MINISTRY OF HEALTHCARE OF UKRAINE

KHARKIV NATIONAL MEDICAL UNIVERSITY

DEPARTMENT OF GENERAL SURGERY NO. 1
The 7st Medical Faculty

METHODICAL RECOMMENDATIONS FOR INDEPENDENT WORK

TO CONDUCT THE PRACTICAL CLASS

Discipline general surgery

For students of the III course of medical faculties

Section of discipline

Traumatism and injuries.

Topic 9

Wounds and wound process. Prevention of development of infection in the wound. Treatment of clean wounds.

	Approved

at the meeting of the Department

of General Surgery No. 1

«____» _________ 2018 year

protocol No. ______ 

Head of the Department 

of General Surgery No. 1

prof., MD.                        Shevchenko R.S. 

	


Kharkiv 2018
Number of hours: 2 

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 clean wounds, as well as to master the methods of care for drainage tubes, clean 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 clean wounds.

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

6. Technique of detersion of drainage tube, replacement of drainage in patients with a clean wound.

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 clean wounds.
5. To be able to detersion of drainage tube, replacement of drainage in patients with a clean 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 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
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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 wounds.

After studying of this topic, students must have an idea about etiology, pathogenesis, clinical and morphological characteristics of wounds; methods of diagnostics and control of the wound process; to master the principles of care for patients with wounds; modern principles and methods of wound treatment; carry out post-surgical observation for patients and carry out care.

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.

Method of removal of stitches from a clean wound

By clean hands in sterile gloves, by sterile pincers a skin is processed, a serviette from a wound is taken off. Then a wound grease by solution of iodine. After it, by pincers a stitch embarks on a knot and is pulled up by pincers and scissors to appearance of white filament. Under her the scissors and filament are tricked into is cut, taken out. Again the wound grease by an iodine and is imposed aseptic serviette.

Method of care of drainage tube

Place of bandaging: clean bandaging, chamber of separation of abdominal surgery. A doctor dresses an apron, mask, sterile gloves. Necessarily before the care of drainage tube it is needed to fix the quantity of excretions and their kind (serous, hemorrhagic, serous, serous-hemorrhagic, and others like that). A doctor takes a sterile syringe, by a capacity 10 or 20 ml and connects him to the drainage tube. Then draw off the piston of syringe to itself, suck out thus maintenance of tube. When in a tube there is no maintenance, this procedure must be conducted with the other drainages. If there is a necessity, outpour maintenance of syringe in a test tube and order to laboratory researches.

Tasks for independent work:

Tests for checking the initial level of knowledge

1. Primary surgical treatment of wound is conducted:

A. in “fresh” but muddy wound;
B. to the “fresh (without the signs of inflammation) wound” in the first clock after the damage;
C. when preparation of patient during 2-3 days precedes to the operation;
D. when the degree of distribution of inflammatory process does not allow to carry out treatment in full.
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. 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 clean wounds.

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

6. Technique of detersion of drainage tube, replacement of drainage in patients with a clean wound.

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.

Wounds (vulnus)
Wounds (vulnus) are the mechanical damage of the organism, which occur from destroying the integrity of the covered tissues - skin or mucous membrane. During this damage there can be destroyed more deep tissues, inner organs (damage of the brain, liver, stomach, kidneys and others). The injury of the covered tissues separates the wound from other kinds of damage. For example the injury of the liver, which is caused by the dull trauma of the abdomen without destroying the skin, is the rupture and the damage during the stroke by a knife in the abdominal region-wound of the liver, because we observe the destroying of the skin.
The main features of the wounds: The main clinical features of the wounds are pain, bleeding and hiatus. Their development depends on the localization of the wounds, mechanism of the damage, volume and deepness of the injury, and common condition of the patient.

· Pain (dolor) 

It caused by direct damage of the nerves in the wounds region, and in result if it’s freezing during the development of the swelling. The pain can be localized not only in the place of damage but also it can be spread over the whole region of innervation. The intensivity of pain syndrome in case of the wound by the next features is determined:

1. Localization of the wound. 

2. Injuries of the big nerves trunks are present. 

3. The character of the weapon and the frequency of causing and wound – the weapon is sharp and the damage of the receptor is less, and the pain is less.

4. Nerves – psychological condition of the organism. Pain feeling can be decreased when the patient is in the condition of effect, shock, alcohol or narcotic influence. Pain is not present during the operation with anesthesia, and during such a disease, like syringomyelia (the damage of the gray instances of the spinal cord).

Pain is the protective reaction of the organism, but long and intense pain causes exhaustion of the central nervous system.

· Bleeding (haemorrhagia) 

Bleeding – the constant feature of the wound because of the damage of the tissue starts from skin and mucous tissues and it is accompanied by the disturbance of the integrity of vessels. The intensity of the bleeding can be different – from capillary to arterial bleeding. 

It is determined by:
1. The presence of damage of big (or middle) vessels: arterial or vein ones. 

2. Localization of the wound. The most intensive bleeding is in injuring of the face, head, neck, manus – the tissue of these parts of the body has more blood than others. 

3. The character of the weapon. 

4. The condition of local and common hemodynamics. When the arterial pressure is decreasing or squeezing of the magistral vessel the intensity of the bleeding decreases. 

5. The condition of the coagulation system.

· Cleft (Hiatus)

The hiatus of the wound is caused by the contraction of the elastic fibers of the skin. Expressivities divergention of the skin’s borders of a wound first of all is determined by correlation of its axis to the Langergan’s lines. These lines shoe the main direction of the rough skin structures situation. For example, for decreasing of the hiatus during the operation of the extremities the surgeons choose the longitudinal directions of the incisions. The special means of direction of the incision is in cosmetic and plastic surgery during closed skin defects. For big hiatus of the wound (incisions of the festering) the incision is made perpendicularly to the Langergan’s line.

Classification of the wound 
1. Classification according to the origin 


All the wounds are divided into two groups: operative and accidental. 


Operative wounds are caused deliberately, with treatment or diagnostic aim, in special aseptic conditions, with minimal damage of the tissues, during the anesthesia, with a thorough hemostasis and by joining with stitches of the incisive anatomical structures. In such condition the pain is not present in case of the operative wounds, the possibility of the bleeding is minimal, and the hiatus of the wound is removed at the end of the operation by applying stitches, it means that the main wound features are removed artificially. 


The operative wounds heal by the primary tension. 


All other kinds of wounds are accidental. The common thing of the wounds is that they are caused contrary to the will. 

2. Classification according to character of tissue injure: 

1. cut or incised wound (vulnus incisum); 

2. stub or pierced wound (vulnus punctum); 

3. contused wound (vulnus contusum); 

4. lacerated wound (vulnus laceratum); 

5. crushed wound (vulnus conqvassatum); 

6. sabre or slash wound (vulnus caesum); 

7. bite wound (vulnus morsum); 

8. mixed wound (vulnus mixtum); 

9. gunshot wound (vulnus sclopetarium). 

1. Cut wound (Vulnus incisum) 
A sharp object causes these wounds. During the influence of the tissues the effort is concentrated on the concrete area, and this area has the high pressure, and this influence divides the tissue in the direction of sharp objects action. The surrounding tissues damage is not substantial. But the sharp object goes down to the internal organs and tissues. These wounds lead to a faint pain syndrome, big bleeding, and the hiatus depends on the correlation of the axis to the Langergon’s lines. Cut wound is dangerous with the vessels damage; nervous damage if this trauma does not have such complications the wound is going to heal by primary tension.

2. Stab wound (Vulnus punctum) 

Stab wound is caused by narrow and pointed object. The anatomical peculiarities are large depth and small area of the injured skin and mucous tissue. The pain syndrome is slight, hiatus is the absent, the external bleeding is absent, but hematoma can develop. Its special feature is damage of the inner vessels, nerves and organs. That’s why this kind of wound has the difficult diagnostics. During the stab wound the injure can be simple or with serious complications of the liver, stomach and others – this condition can lead to death. This wound can lead to spreading of infection.

3. Contused wound (Vulnus consutum) 

A blunt object causes these wounds. Before the damaging of skin, the blunt object has to injure the soft deep tissues or organs (muscles, bones). Around the wound appears the wide zone of damage saturated with blood and destroying life activity (necrosis). Contused wound causes pain syndrome (big and injured zone), but the external bleeding is small (vessel’s wall is damaged spreading a large area being thrombosed fast), but there can be hemorrhages. According to these complications contused wound heals by secondary tension.

4. Lacerated wound 

A blunt object causes these wounds but this object is directed under the acute angle to the skin. We can observe a big separation and sometimes to scalp of the skin.

According to this separation skin can necrotize. Sometimes this kind of wounds can be caused by fractured parts of bones.

5. Crushed wound 

The mechanism of this damage is equal to the vulnus consutum and vulnus laceratum, but the degree of injury is maximal. These wounds seldom can lead to the incision of the skin, because the injured zone is very large. Crushed wound heals worse, and there can be infections.

6. Slash wound 

Slash wound caused by big and sharp object, that’s why these wounds take the medium place between cut (incised) wound and contused wound. During this kind of wound the internal organs and bones are damaged very often. Such a wound may lead to spreading necrosis. Pain syndrome is very strong. Bleeding not severe, but massive diapedesis hemorrhages are present.

7. Bite wound 

The special features of this wound are bite by animals or man. Bite wound is more infected than other wounds. This wound may be complicated by acute infection, but the zone of damage is small. Some toxins may intoxicate the saliva (snake bite). Besides that, the bite wound may be contamination by tetanus.

8. Mixed wound 

These wounds may connect two and more kinds of wounds. 

9. Gunshot wound 

a) This wound has three zones of damaging. For all kinds of wounds is characteristic the presence of 2 zones of damage: wound canal and traumatic necrosis. The observation of gunshot wounds determined that they differ by a long period of healing. The main difference of gunshot wound is high speed of object (bullet, splinter). Common knowledge is that the energy of free moving object is equal mV2/2. According to this the damage of the tissues is very strong. A sharp bullet more easily goes through the tissues but if the bullet looses stability, it starts to “rummage”. In such case the bullet returns its energy to the tissues. During the penetration of the bullet into the tissues the area of increased pressure is formed which has the compressed tissues. This compression expands from the bullet. This is the phenomenon of “side stroke”. According to this a temporary cavity is formed. This cavity may be pulsatile and the tissues with great speed contact relax, mutually displace. The pressure in the inner part of the cavity is 1000 atm, and the load on the wall of a vessel is 120 kg/sm2. Such mechanism causes 3 zones of damage (Borst, 1917 year).
The zones of damage: 

1. – wound canal. In some cases there can be a bullet, or parts of necrotic tissue, blood and bacterias. 

2. – direct traumatic necrosis. Appears during the influence of kinetic energy. It consists of viable or unviable tissues, which are saturated with blood. 

3. – the zone of molecular contusion. It consists of tissues, which have malfunction of metabolism and of cellular structures. During the uncomfortable conditions, for example, the decreasing of perfusion, oxygenation, developing of the infection, the tissues devitalize (die). This zone is called “a stockpile of the following necrosis”. This zone causes problems with treatment. 

b) Complex anatomical character of damage High kinetic energy causes not only presence of three zones, but also their complex anatomical character. What does it mean? During the damage very often injure of some cavities of the organism is observed. Sometimes we can meet splinter fractures of the bones, and during injure of inner organs we can observe their rupture. Not always the wound canal is the direct line from the entrance to the exit aperture. It may look as indmeet line and may cause the damage of different organs. 

c) High level of infection Gunshot wound is very often complicated by the development of infection. High level of infection with the necrotic mass increases the risk of suppuration. And according to big damage of the muscle and small diameter of the entrance aperture, the access for the oxygen is very difficult, and this is the big evidence for the development of anaerobic infection.

d) Additional classification. According to the character of wound canal: 

1. A thorough damage – it has entrance and exit apertures (a bullet is out of the organism). 

2. Blind injury – in has only entrance aperture (bullet is at the end of wound canal). 

3. Tangential – the damage of superficial tissues, without the penetration to the cavities of the organism. 

According to the factor of damage: 

1. Small speed damage gunshot. The speed of the bullet is 600 m/s. The wound canal more often may be direct and blind. Such wound has, as a rule, a small entrance aperture and not big tissue damage. 

2. High-speed damage. The speed of the bullet is 900 m/s and more. These wounds have small entrance aperture and wide, with defect of tissues, exit aperture. Wound canal winding, that’s why we may observe the injury of many organs and tissues. More destroying effect may be caused by explosive shells. 

3. Shot wounds. These wounds have many separate apertures, bleeding, the contusion of organs and tissues. 

According to the zone of damage: 

1. Wounds with a small zone of damage. These wounds have a small border of the incision and the necrotic zone is very small. The wounds with small zone have no complications, small hiatus. 

2. The wounds with a large zone of damage. These wounds have insignificant hemorrhage, strong pain, long healing, and many complications

3. Classification according to the level of infection 

1. Aseptic. 

2. Fresh infected. 

3. Suppurative.

1). Aseptic wounds

This wound is caused in the operative room with norms of aseptic. Such wound heals soon, and they do not have any complications.

But the operative wounds may be different: for example the operation of the vessels – infection is minimal and appendicitis a high level of infection.

According to the level of microbial contamination all operation are divided into four kinds:

 Aseptic operation (planned primary operation without the opening of cavity of inner organs). 

 Conditionally aseptic – there may be infection in some cases. 

 Operation with big danger of infection – conditionally infected. 

 Very high level of infection – infective operations (purulent processes).

2). Fresh-infected wounds

This is the wound, which was made outside of the operation or during 3 days from the moment of damage. The level of infection in this wound is different and it depends on the kind of an object, conditions of damage. Fresh-infected wound have quantity of microorganisms not more than 105 per 1g of tissue.

3). Suppurative wounds

They are infected too. But they differ from fresh infected with the presence of the infective process. This infection causes inflammatory reaction, necrosis, formation of the suppuration, and general intoxication.

4. Classification according to the serious:

There are simplex and complex wounds. Simplex wound is the damage of skin, sub skin and muscle.

Complex wound is the damage if inner organs, bones, magisterial vessels and nerves trunks. For the diagnostics of the inner organs there are special symptoms. The damage of arterial vessels of the extremities – are absence of pulse, paleness, increasing of the temperature in the region of bleeding. Venous stagnation – are the extremities become cold and swollen, cyanosis. The cut of nerve trunks – are loss of sensitivity and moving function of the extremities. 

5. Classification in dependence of the relation of the wounded defect to the cavities if the body:

There are penetrated and not penetrated wounds. Penetrated wounds –they make a connection between the cavity of the organism and environment. For this there should be a damage of one of these membranes: hard membrane of the brain, parietal pleura, parietal peritoneum, and capsule of the joint.

Penetrated wounds are the most serious and dangerous. During the damage of thorax there may be pneumothorax, hemothorax.

During the damage of the abdominal cavity it is necessary to exclude the injury of parenchymatous organs, intra-abdominal bleeding. It is important to notice that during the penetrative injury there may be infection of the suppurative meningitis, empyema of the chest, peritonitis, and suppurative arthritis. If the wound is not penetrative such infection is not possible.

It is important to know what organs are injured in penetrative wound. That’s why such a patient has the operation: opening the cavity and making the revision of all organs and remove the injury.

6. Classification according to the region of saturation:

There are wounds of neck, head and trunks, upper and lower extremities and so on. Sometimes wounds connect two parts of the body, they are called complex wounds.

According to the number of injuries they determine single and plural.

7. Combinative damages

Besides the mechanical and other injures there can be combinative damages.

C h a r a c t e r i s t i c s  o f  w o u n d  p r o c e s s


Wound process – this is the complex of successive changes, which take place in a wound, and connective reactions of all organism. 

Conditionally, we may divide this into general reactions of the organism and healing of the wound. 

1. General reaction 

The complex of the biological reaction of the organism during the influence of damage we may observe like 2 successive stages. 

1). During 1-4 days from the moment of trauma there is observed the excitation of sympathetic nervous system, the elimination of the hormones of adrenal glands – insulin, ACTE, and glucocorticoids, into the blood. According to this the process of life activity becomes stronger: increase the main change process; decrease the mass of the body; increase the destruction of the proteins, lipids, and glycogen, decrease the penetration of cellular membrane. 

In the cavity of a wound there is some quantity of microorganisms and destroy tissues, which dissolve and phagocytes. According to this, all process, which is present in the surrounding tissue of the wound, causes the general reaction in the whole organism. As a result, in the first period there is observed the increase of the body temperature, weakness, decrease the workability. 

The analyses of blood notes the increase of the leucocytes quantity, sometimes – a small shift of leukocyte formula to the left. In analysis of urine may be proteins. 

During the general bleeding there is observed the decrease of hematocrit, quantity of erythrocytes, hemoglobin. 

2). Starting from 4-5 days, the character of general reactions depends on parasympathetic nervous system. The main important components are mineral-corticoids, somatotrophic hormone, aldosterone, and acetylcholine. 

They observe the increase of the body mass, the normalization of proteins, the mobilizing of reparative abilities of the organism. In 4-5 days when the complications are absent; the intoxication, inflammation, pain are decreased. The analysis of blood and urine becomes normal. 

Healing of the wound
The reparation of the wound – the reparative process of damage tissue with resumption it’s integrity and firmness.

For closing of the tissue defect there can be 3 main processes.

The formation of the collagen by fibroblasts. During the reparation of the wounds fibroblasts activates by macrophages. They proliferate and migrate to the place of injury, and connect with fibril structures through the fibronectin. In one time fibro plates synthesize the substance of extra cellular matrix. Collagens provide the liquidation of tissue defect and firmness of the stitch formation.

Epithelization of the wounds becomes under the influence of migration of the epithelial cells from the border of wound to its surface. The end epithelization of wound defect causes the barrier for microorganisms. But the migration from the border cannot close the defect, which does necessary in some cases to carry out a dermal plasty.

The decrease of the wound surface provides effect of tissue tension (the contraction of miofibroblasts).

Phases of wounds’ reparation 

Rufanov differ 2 phases: hydration and dehydration. Girgolav determined 3 period of wounds reparation: 

1. preparing period. 

2. the period of regeneration.

3. the period of stitch formation. 

In present time the most popular classification is (Cusin, 1977 year): 

1. the phase of inflammation (1-5 day). It has period of vessel’s changes and period of purifying of the wound from necrosis. 

2. the phase of regeneration (6-14 day). 

3. the phase of formation and stitch reorganization (begin from 15-th day).

1) Inflammation phase

Period of vessel’s changes

Trauma cause such destroys, which connects with microcirculatory vessels. Besides the rupture of vessels there may be short time contraction and after that the dilatation of micro-vessels. Biogenic amines, the system of complement cause the vasodilatation and increasing of penetration of vessels. According to this the blood stream becomes slower which makes the blood curdling harder and as a result the cellular and venues thrombosis takes place.

The increasing of perfusion provide to decreasing of oxygenation of tissues in region of wound. Acidosis, destroys the protein’s change develops. During the destruction of cell proteins with destruction of cell free ions of K+ and H+, which increase the osmotic pressure in tissues, makes the setback of the water, hydration of the tissues.

Prostaglandines cause vasodilatation, pirogenic reaction and pain syndrome. Such changes of microcirculation provide to appearance of extra-vessels changes: exudation of the plasma and lymph, excretion and migration of leucocytes in wound’s region.

According to this develops the edema and leucocytes infiltration of tissues, prepares the condition for clean of the wound.

The period of the wound clean from necrotic tissues

The most important components in the period are blood elements and enzymes. In first days appears leucocytes surround the wound. 2-3 days appears lymphocytes and macrophages.

Neutrophilic leucocytes make fagocytation of the microorganism’s necrotic mass, make the extra cellular proteolysis, and excrete the mediators of inflammation.

The main functions of macrophages - are excreting proteolytic ferments and phagocitosis of destructive by leucocytes necrotic tissues, take part in immune reactions.

2) Phase of regeneration

Two main processes take place in a wound: wound’s collagenisation, intensive growth of the blood and lymphatic vessels. In wound decrease the number of neutrophils, and increase the number of fibroblasts (cells of connective tissue which can synthesize the macromolecules of intracellular matrix). The main role of fibroblasts is synthesis of the components of connective tissues and formation of the collagens and elastic fibers. In this time the recanalisation and growth of blood and lymphatic vessels in wound region starts. The proliferation of capillaries becomes. Inflammatory process becomes less.

3) Phase of formation and reorganization of the stitch (15day – 6 month).

In this phase the synthetic activity of fibroblasts and other cells stops, and the main process led to strengthening of the stitch by the way of formation of the net by the help of elastic fibers, and appearance transferal between different bundles of collagen. Stein wounds recovered only 70-90% of the primary skin. The tissues with difficult structure have less possibility to regenerate. There can be stitch, but it cannot do the same function.

The factors, which have influence on healing of the wound: 

 age of the patient; 

 the condition of nutrition and body mass; 

 the presence of secondary infection of the wound; 

 the condition of blood circulation in zone of damage and organism in general; 

 the presence of destroys of water-electrolytic balance; 

 the immune status of the organism;

 chronic bypasses diseases; 

 using anti-inflammatory medications.

The best reparative process has the child organism, it caused by presence in period of development anabolic processes. In such condition the reparation is shorter and is not so dangerous.

Classical types of reparation: 
 reparation by primary tension; 

 reparation by secondary tension; 

 reparation under the crust. 

1). Reparation by primary tension 

“Sanatio per primam intentionem” is the most profitable heal of the wound. In such case stitch is thin and strong. Operation wounds have primary tension when the borders of wound connected. The quality of necrotic mass is small and small inflammation. 

After the inflammation and clean from death cells in phase of regeneration between the walls of wound canal form the connection by connective tissue and by collagen and vessels. In this time becomes the growth of epithelial tissue from the borders of wound, and this is the barrier for microbial penetration. 

Wounds, which have small diameter (1cm), can repartee by “primary fibrinous commissure”. 

Primary tension has only uninfected wounds, or wounds with small infection. 

According to this there is some aspects for primary tension: 

 no infection in wound; 

 connection the borders of wound; 

 absence of the hematoma and other objects in wound; 

 absence of the necrotic mass; 

 good condition of the patient. 

2). “Sanatio per secundam intentionem” – heals by suppuration by the help of granulate tissue. In this type of heals we can observe inflammation. 

a). Conditions to heal by secondary tension:
big quantity of microbes in wound; 

 big defect of the skin; 

 the presence of some objects or hematoma; 

 the presence of necrotic mass; 

 unfaourable condition of the patient. 

b). The specialties of the inflammatory phase 

The inflammation is stronger. Phagocytosis and lysis of devitilizative cells cause high concentration of toxins in surrounding tissue. This process cause bad microcirculation and increase the inflammation. This wound characterize by invasion of microbes to surrounding tissues. On the border of this penetration is forms leukocytic accumulation. 

After the cleaning of the wound starts second phase – this is phase of regeneration. 

c). Structure and functions of the granulative tissue. 

Granulative tissue – this is the special kind of connective tissue, which forms only during heal of the wound by second tension. In normal, granulative tissue does not develop without damage. 

The formation of the granulative tissue. 

During the regeneration by primary tension in second phase, wound process fills by granulative tissue. 

The main component of the reparative process is the growth of the vessels. They go from deep to the surface and after that, make the land and go down to the fundus of the wound in this regions blood elements form, form fibroblasts, which give the growth of the connective tissue. 

The islands of the granulative tissue appear in not clean wound (during the necrosis 2-3 day). The granulative tissue may form not only by the help of infection but also in clean wounds. It may happen in such case, when diastasis can be more than 1 sm., and when the capillaries do not go to the other side of the wound.
Components of the granulative tissue 

The main components are 6 layers: 

 Superficial leukocytic-necrotic layer. It consists of leucocytes, detritus and skinned cells. This layer is the whole period of reparation. 

 Layer of the band vessels. Besides the vessels it consists of polyblasts. In this layer collagenic fibers may be formed. 

 Layer of the vertical vessels. It is constructed from perivascular elements. 

 Developing layer. This is the deepest part of the previous layer; this layer is characterized by polymorphism of the cells formation. 

 Layer of the horizontal fibroblasts. It consists of monomorphic cellular elements, collagen fibers. 

 Fibrous layer. It shows the process of granulative growing. 

The means of granulative tissue: 

1. Change the wound defect: the main plastic component. 

2. This is the protection of the wound from microorganisms and some objects. 

3. Sequestration and excretion of the necrotic mass. 

During the normal process there develops not only granulative tissue but also starts the epithelization step by step, the granulative tissue transforms into rough connective tissue – scar forms. 

Pathological granulation 

During the influence of the “bad” factors, the process of granulation destroys. The granulation becomes pathological. Clinical symptoms are absence of the wound connection and appear the change of granulative tissue, which we observe. The wound becomes dim, acyanotic, sometimes cyanotic. It loses a turgor, becomes covered by a fur of a fibrin and pus. 

The pathological granulation may be with formation of tubercles – hypertrophied granulations. They stop the granulation.
Reparation under the crust 

This reparation takes part during the small damage of the skin. 

This process starts from the blood clotting, lymph clotting. Crust is the “biological bandage”. Under the crust starts regeneration of the tissue (3-7 days). It’s not necessary to cut crust if there is not inflammation. 

But if under the crust there is necrotic mass, the operation is necessary. 

“Crust is medial stage between primary and secondary tension”.
TREATMENT OF WOUNDS
Despite many specific peculiarities of different wounds, main stages of their healing are mostly the same. There are also common tasks, that surgeon face while treating any wound. 

1. Dealing with early complications. 

2. Prophylaxis and treatment of infection in the wound. 

3. Reaching the healing in the closest time. 

4. Full stabilization of function of damaged organs and tissues. 

Dealing with these tasks should be started at the very beginning of providing the first aid. 

1. FIRST AID
While giving the first aid one should:
exclude early complications of the wound that are dangerous to life of the patient, 

 prevent the following infection of the wound. 

· FIGHTING AGAINST COMPLICATIONS THREATINING THE LIFE
The hardest early complications of the wound are: bleeding, development of traumatic shock and injuring of life important organs. 

Intensivity of the hemorrhage depends on type of damaged vessel and its size. Massive blood loss is caused by injuring of magistral arteries and veins, which may lead to development of hemorrhagic shock with disorder of whole hemodynamics, incompatible to life. That’s why in massive hemorrhage first task is to stop the bleeding using a tourniquet (if arteria is injured), or pressing of veins distally to injury on time of treating of the wound with later applying of a pressing bandage, or other temporary methods of stopping of the hemorrhage. 

If there‘s a danger of development of traumatic shock during pre-hospital stage injection of strong analgesics is provided (including the narcotic ones) and contra-shock medications. 

In case of penetrative injuring of thoracic cavity and development of hemothorax applying of hermetic (occlusive) bandage with using of special sterile gum fabric is necessary. In such way pleural cavity is hermetic and pneumothorax will not develop during the transportation. 

In case of a big penetrative wound of anterior abdominal wall damage of internal organs may occur. To prevent the following falling out and infecting wide aseptic bandage should be applied.
· PROPHYLAXIS OF FURTHUR INFECTING
Independently on character and localization all accidental wounds are contaminated with bacteria. But besides the primary infecting of the wound, further bacterial penetration from the patient’s skin, air, different objects is possible. That’s why for avoidance of additional invasion of bacteria into the wound during providing of the first aid dirt from the surrounding skin covers cotton or cloth tampon, moistened with alcohol, ether or other solution that has antiseptic and clearing action, eliminates.
Than the margins of the wound should be smeared with 5% infusion of iodine (or alcohol, brilliant green etc.) and apply an antiseptic bandage, and a pressing one id needed. 

One should not clean the wound and exclude foreign bodies from it. 

Besides treatment of the wound in massive traumas of soft tissues of the limbs and also in fractures of the bones to avoid the development of injury transport immobilization should be provided. 

Further measures of treatment of the wound are first of all determined by its kind according to stage of infecting. That’s why there is a differentiation of treatment of operative (aseptic), fresh infected and purulent wounds.
TREATMENT OF OPERATIVE WOUNDS 
Treatment of an operative wound on the operation table starts, when the surgeon tries to provide the best condition for its healing. 

(1) PROVIDING CONDITIONS FOR HEALING BY PRIMARY COVERING DURING THE OPERATION 

Operative wounds are conditionally aseptic, cut. When these wounds occur, all the conditions for heeling by primary tension are provided: prophylaxis of infection, safe hemostasis, foreign bodies and necrotic tissues are absent in the wound. At the end of operation the margins of the wound are put close together by stitches. If the probability of accumulating of exudates occurs the drainage is left there. Applying of an aseptic bandage finishes the operation. 

After applying of the stitches on a deep wound of the limb with damaging of muscles, tendons, vessels and neural trunks the immobilization with plaster languet is useful. This technique provides functional rest, acceleration of heeling and decreasing of pain during the postoperative period. 

The important moment is providing of antibiotics prophylaxis, the main principle of which is injection of antibiotic before an operation (or on the operation table) and during 6-48 hours after it. The most frequently used are cephalosporines of  2nd and 3rd generation. The scheme of introduction of antibiotics is presented on the scheme: 

1. Clean operations – antibiotic prophylaxis is not indicated. 

2. Clean operations with possible infecting – introduction of an antibiotic during the operation and during 8-24 hours after it (1-2 introductions). 

3. Operations with high risk of infecting – introduction of an antibiotic during the operation and during 24-48 hours after it. 

4. Operations with a very high risk of infecting – introduction of an antibiotic during the operation and during 3-5 days (treatment of main pathological process. 

The main conditions for heeling of the wound by primary covering are provided during the operation. 

(2) TREATMENT OF THE WOUND IN POSTOPERATIVE PERIOD 

After the operation it is important to solve following four tasks: 

anesthesia; 

prophylaxis of secondary infection; 

acceleration of heeling processes in the wound, 

correction of general condition of the patient. 

a) Anesthesia 
Anesthesia in postoperative period can be provided by different methods depending on traumaticity of invasion and expression of the pain syndrome. 

b) Prophylaxis of secondary infection 
After the operation aseptic bandage is applied on the wound. It is has changed to be changed in 24 hours after the operation, and than according to needs. 

For prophylaxis of infection complications it is important to look after the condition and functioning of drainages, they have to be removed in time (not functioning drainage may be a source of infection. 

c) Acceleration of heeling processes 
For prophylaxis of hematome during the first 24 hours after the operation the ice bag is applied to the wound. Starting from the third day the heat procedures, physiotherapy is used (quartz). 

For improving of blood circulation and metabolic processes early activation of the patient is necessary. 

d) Correction of general condition 
During postoperative period it is necessary to carefully watch after general condition of the patient to find out and correct any factors, harmful for heeling in time (anemia, hypoproteinemia, blood circulation insufficiency, discharge of water-electrolyte balance etc.). 

(3) HEELING OF WOUNDS AND REMOVING OF STITCHES 

Using of these methods of prophylaxis of complications and treatment of operative wounds in majority of cases provides their heeling by primary covering. The end of this process is formation of postoperative scar.
Formally a wound becomes a scar after removing of stitches. Terms of removing of stitches (therefore terms of heeling of the wound) are determines by localization of the wound and condition of the patient.
Different terms of heeling of wounds of different localization (see in table) are first of all explained by peculiarities of blood supply. On the face, anterior surface of the neck the blood supply is very good, wounds heel quickly. On the legs, especially on the feet, blood supply is worse and wounds heel longer. 

Presence in general condition of factors, harmful for heeling (old age, anemia, accompanying illnesses etc.), prolongs terms of heeling.
TREATMENT OF FRESH INFECTED WOUNDS 
Taking into consideration all the accidental wounds are primarily infected, tactics of treatment depend on character and localization of the wound, on volume and remoteness of an injury. Fresh superficial wounds, scratches need only treatment by antiseptics and an aseptic bandage (see appendix 13). 

Such wounds heel by themselves without applying of stitches by primary covering or under a scab. Nevertheless even having such wounds one should not forget about possibility of penetration of causative agents of tetanus (usually if the wound or instrument have touched soil) and rabies (in animal bites). In such cases anti-tetanus serum and anti-rabies vaccine are injected. 

In majority of fresh infected wounds surgeon faces a task of preventing of development of infection (suppuration) and providing conditions for its quick heeling. According to this the main measure in treatment of fresh infected wounds is primary surgical treatment (PST) of a wound. 

(1) PRIMARY SURGICAL TREATMENT OF A WOUND 

a) Determination and stages 

PRIMARY SURGICAL TREATMENT OF A WOUND – is the first surgical operation, provided in aseptic conditions, with anesthesia, which contains the following stages: 

 Cutting of the wound. 

 Revision of the wound channel. 

 Removing of the margins, walls and bottom of the wound. 

 Hemostasis. 

 Rehabilitation of injured organs and structures. 

 Applying of stitches on the wound with leaving of drainages (according to indications). 
Therefore thanks to primary surgical treatment of a wound accidental infected wound becomes cut and aseptic, which provides possibility of its quick heeling by primary covering. 

Cutting of the wound is necessary for total under eye control revision of zone of spreading of wound channel and character of injury. 

Removing of margins, walls and bottom of the wound is held for removing of necrotic tissues, foreign bodies and also all wound surfaces, which was infected while injured. After providing of this stage the wound becomes cut and sterile. The following manipulations should be provided only after changing of instruments and gloves. 

It is usually recommended to cut the margins, walls and bottom of the wound out by one block on around 0.5-2.0 cm. Also the localization of the wound, its depth and kind of damaged tissues should also be taken into consideration. In dirty and squashed wounds, wounds of lower extremities the cutting out should be wide enough. In wounds on the face only necrotic tissues are removed and in cut wound the cutting out of the margins is not provided at all. Livable walls and bottom of the wound are prohibited to cut out if they are presented by tissues of internal organs (brain, heart, intestine etc.). 

After cutting out an accurate hemostasis is provided for prophylaxis of hematome and possible infection complications. 

Recovery stage (stitching of nerves, tendons, vessels, connecting of bones etc.) should be provided during the PST, if qualification of a surgeon lets to do so. If no – it is possible to provide a repeated operation with a delayed stitching of a tendon or a nerve, provide a delayed osteosynthesis. Recovery measures in the whole volume should not be provided during the PST in wartime. 

Sewing of the wound is the finishing stage of PST. There are such possible variants of finishing of this operation. 

1. Layer-by layer sewing of the wound 

It is provided in small wounds with a little zone of injury (cut, stab-wounds etc.), not much dirt, if the wound is localized on the face, neck, trunk and superior extremities and if not much time passed since the moment of injuring. 

2. Sewing of the wound with leaving of drainage (drainages) 

It is provided in case of risk of development of infection, but if it’s small or the wound is localized on a foot or shin, or zone of damage is big, or PST is provided in 6-12 hours since the moment of injury, or patient has an accompanying pathology, that is harmful for heeling process etc. 

3. The wound is not sewed 

If there is a high risk of infection complications: 

 late PST, 

 massive dirtying of the wound with soil, 

 massive damaging of tissues 

 accompanying illnesses (anemia, immune deficiency, diabetes mellitus), 

 localization on a foot or shin, 

 middle age of the patient. 

Gunshot wounds and also any wounds if the aid is provided in wartime should not be sewed. Sewing of the wound closely with presence of harmful factors is a totally unwarranted risk and a clear tactic mistake of a surgeon! 

b) Main kinds 

The earlier since the moment of injury PST of the wound is provided; the lower is the risk of infection complications. 

Depending on remoteness of the wound three kinds of PST are used: early, delayed and late. 

Early PST is held in a term till 24 hours since the moment of wound formation, it includes the principal stages and usually finishes by applying of primary stitches. In massive damage of subcutaneous cellular tissue, impossibility of full stopping of capillary bleeding drainage is left in the wound for 24-48 hours. Later the treatment is provided like in clean postoperative wound.
Delayed PST is provided from 24 till 48 hours after injuring. In these period effects of inflammation is develop, edema and exudates appear. The difference from early PST is providing of the operation on the background of injection of antibiotics and finishing of operation leaving the wound open (not sewed) with following applying of primarily delayed stitches. 

Late PST is provided after 48 hours, when the inflammation is close to the maximum and the development of infection process begins. Even after PST probability of suppuration stays high. In such situation it is necessary to leave the wound open (not to sew) and provide a course of antibiotic therapy. It is possible to applying early secondary stitches on 7th -20th day, when the wound is totally covered with granulations and obtains relative resistance to development of infection. 

c) Indications 

Presence of any deep accident wound during 48-72 hours from the moment of injury is the indication for providing of PST. 

The following kinds of wounds are not objects of PST: 

- superficial wounds, scratches, abrasions, 

- little wounds with divergence of margins less than on 1 cm, 

- multiple little wounds without damaging of deep tissues (like small shot injury), 

- stab wounds without damaging of internal organs, vessels and nerves, 

- in some cases through gunshot injuries of soft tissues. 

d) Contraindications 

There are only two contraindications fro providing of PST of the wound: 

1. Signs of development of purulent process. 

2. Critical conditions of the patient (terminal condition, shock of the III stage). 

(1) KINDS OF STITCHES 

Prolonged existing of the wound does not promote faster functionally advantageous heeling. It is especially observed in massive injuries, when significant loss of fluid, proteins, and electrolytes takes part and there is a big risk of 

suppuration. Besides this filling of the wound with granulations and closing with epithelium go very slowly. That’s why it’s important to put the margins together as soon as possible using different kinds of stitches. 

Advantages of applying of stitches: 

acceleration of heeling, 

decrease of losses through the wound surface, 

decrease of probability of repeated suppuration of the wound, 

increasing of functional and cosmetic effects, 

facilitation of treatment of the wound. 

There are primary and secondary stitches. 

a) Primary stitches 
Primary stitches are applied on the wound before the beginning of development of granulations, the wound heels by primary cover. 

Usually primary stitches are applied right after finishing of the operation or PST of the wound in absence of high risk of development of purulent complications. Primary stitches should not be used in late PST, PST in wartime and PST of gunshot wound. 

Removing of the stitches is provided after development of rough connective tissue commisura and epithelization in certain terms. 

Primarily delayed stitches are also applied on the wound before development of granulation tissue (wound heels like primary covered). They are used in case of risk of development of infection. 

Technique: the wound should not be sewed after operation (PST), inflammatory process is under control and when it goes down primarily delayed stitches are applied on 1st-5th day. 

A variety of primarily-delayed stitches are tension stitches: after the end of operation stitches are applied but threads are not knotted, in such way margins of the wound are not close. Threads are knotted on 1st-5th day when the inflammation process calms down. These stitches neither differ from the usual ones in a neither way that there is nor need to do repeated anesthesia and sewing of the margins of the wound.
b) Secondary stitches 
Secondary stitches are applied on granulative wounds, that heel by secondary cover. The sense of using of secondary stitches is to decrease or to remove a wound cavity. Decrease of volume of wound defect leads to decreasing of quantity of granulations, necessary for its feeling. As a result terms of heeling decrease, and content of connective tissue in heeled wound is much smaller, comparatively to wounds that heeled in an opened way. It is advantaging for appearance and functional peculiarities of a scar, its size, firmness and elasticity. Putting closer the margins of the wound diminishes potential entering gates for infection. 

Indication for applying of secondary stitches is a granulative wound after elimination of inflammatory process, without purulent leaking and purulent content, without areas of necrotic tissues. For sureness of clamed down inflammation inoculation of the wound content can be used – if there is no growth, secondary stitches can be applied. 

There are early secondary stitches (they are applied on 6th-21st day) and late secondary stitches (plying is provided after 21st day). The principal difference between them is in that till 3 weeks after operation in margins of the wound scar tissue is developed, that prevents both from touching of the margins and process of their joining. That’s why while applying early secondary stitches (before scarring) it’s enough simply to sew the margins of the wound and put them together knotting the needles. While applying late secondary stitches it is necessary to cut out scarred margins of the wound in aseptic conditions (“freshen up the margins”), and after that to apply stitches and tie the needles. 

For accelerating of heeling of granulative tissue besides applying of stitches, joining of the margins by stripes of plaster also can be used. This method doesn’t as fully liquidate a wound cavity, but it can be used before absolute calming down of an inflammation. Joining of the margins of the wound by plaster is widely used for acceleration of heeling of purulent wounds.
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?

6. A patient with O. is found in the surgical separation the second week. On a right front-lateral abdominal wall the sword-cut 5х2.5 sm, edges are its mobile, she is executed by granulation fabric, excretions are not present. To accelerate healing - what stitch you will suggest to impose on a wound?

7. At a patient B. by a dull object the wound of lower extremity is inflicted. Edges are its uneven, jagged, considerable damage of surrounding fabrics. What it is a wound, volume of the first aid?

8. After cholecystectomy at a patient T. subhepatic space by the drainage plastic tube shown out through a contraperture cut. A tube is hammered in by a bloody clot. By solution what, and what temperature it is needed to wash a tube?

9. Patient T. two hours ago got the through shotgun wound of middle third of right thigh. What surgical treatment of wound needs to be conducted, and by what surgical stitch of her to finish?
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