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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 infected wounds; learn to carry out dressings of purulent wounds, as well as to master the methods of care for drainage tubes.
Particular:

Know (theoretical questions):

1. Methods of wounds treatment.

2. Different types of bandages that can be used.

3. Principles of care for patients with infected wounds.

4. The structure of purulent dressing rooms, organization of sanitary-hygienic regime in them.

5. Technique of detersion of drainage tube, replacement of drainage in patients with an infected wound.

Be able to: 
1. To apply prophylactic means of developing the infection in the wound.
2. Principles of care for patients with infected wounds.
3. To be able to detersion of drainage tube, replacement of drainage in patients with an infected wound.
4. To be able to a bandage accomplishment for a patient with an infected wound.
5. To appoint conservative treatment at wounds of different localization.

6. To apply prophylactic means of developing the infection in the wound.

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

2. Wound detersion with antiseptics.

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

4. Technique of detersion of drainage tube, replacement of drainage in patients with a purulent wound.

5. Overlays of ointment dressings.

6. To master the technique of taking the material on the sensitivity of microflora to antibiotics.

7. To learn to rinse purulent wounds with antiseptics.

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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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 infected wounds.

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

"Purulent" dressing

In "purulent" dressing, initially bandage patients with granulating wounds, then - with purulent wounds, in the end - with intestinal fistulas. Pus and other liquid are collected in a tray, which is then disinfected with a solution of antiseptics (hydrogen peroxide, sulfonchloranthine, bleach, etc.). Antiseptic treatment of the dressing table is performed after each dressing. Used dressing material is destroyed after treatment. Patients with anaerobic infection are treated in a special box, where they carry out lining separately designed for this staff, using separate instruments for the patient and wearing proper clothing before entering the ward. The tools used are soaked in 6% solution of hydrogen peroxide for an hour, sterilized separately from others.

Method of conducting dressing of purulent wound

Before the dressing up, the doctor wears sterile gloves. The skin around the wound is smeared with tincture of iodine. Sterile tweezers remove gauze bandage from the wound. The examination of the wound, palpation of the edges  is carried out. Removal of pathological secretions from the wound is carried out. Depending on the phase of the early process, ointments are used, drainage is performed. An aseptic napkin is applied, which is fixed with a sticky patch.

Method of washing drainage tubes, replacing drainage with purulent wound, applying ointment bandages

Materials and tools: tweezers, anatomical and surgical, scissors, ether, alcohol, ile cleolos, brilliant green solution, gauze balls, small and large napkins, cotton swabs, hemostatic clamps (2-3), scissors vertically bent, 3% solution of hydrogen peroxide, solution of 3% boric acid, furatsillin, 0,5% chlorhexidine, dimethoxide, 10% solution of sodium chloride, rubber drainage.

Ligation course: Under the patient put a ceratum and substitute a renal pelvis. The bandage is removed and placed in a container with disinfectant.

The skin around the wound is carefully treated with alcohol or iodine, the wound is washed with solutions of antiseptics (hydrogen peroxide, chlorhexidine, furatsillin, boric acid, etc.), purulent necrotizing tissues are removed, the wound is dried with gauze balls, drained and covered with gauze napkins. Drainages are fixed to the skin by adhesive plaster or seams. On a skin around drainage lay a napkin in the form of "pants". When fixing the bandage with a napkin in it make a hole for drainage.

After dressing tools, all materials and objects are subject to disinfection predssrilpashyipy processing to remove protein, fat, mechanical contaminated blood, as well as therapeutic drugs.

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. 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. The secondary tension heals wounds:

A. recent wound;
B. aseptic;
C. infected;
D. surface.
4. All means help remove from a wound of purulent discharge, except?

A. solution of antibiotics;
B. proteolytic enzymes;
C. hypertonic sodium chloride solution;
D. drainage.
5. If there is in a wound a picture of acute inflammation, the last should be attributed to:

A. bacterial contaminated wounds;
B. crushed wounds;
C. aseptic;
D. infected wounds.
Standards for answers:

1) B
   2) A     3)
C 
4) A
    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 infected wounds treatment.
3. Different types of bandages that can be used.
4. Principles of care for patients with wounds.
5. The main mechanisms and the term of wounds regeneration.
6. Organization of surgical debridement of infected wound.

7. The structure of purulent dressing rooms, organization of sanitary-hygienic regime in them.

CONTENT OF THE THEME

Infections of surgical significance may occur spontaneously, develop in wounds after trauma, or arise in remote areas of the body as postoperative complications. Spontaneous infections, such as acute appendicitis and acute cholecystitis, will be discussed elsewhere in the text. While many infections, such as pneumonia and pyelocystitis, may develop during the postoperative state in tissues or organs remote from the region of an operative area, most surgical infectious lesions are the result of the growth of bacteria introduced through a portal of entry caused by some type of trauma.


When infections develop in wounds resulting from accidental injury, violence, or planned operative procedures, they may have a profound effect on mortality, morbidity and the final result of the injury or the operation. Death, loss of limb, or disability, which may be prolonged or permanent, may result. The complication of infection, particularly in large wounds almost certainly increases the period of morbidity after operation, since infection, the greatest enemy of wound healing, produces further destruction of tissue and suppresses the process of healing. Tissue destroyed by infection is usually replaced by scar tissue, which may affect cosmetic appearance as well as function.


In recent years considerable attention has been focused throughout the world on the incidence of postoperative wound and other hospital-acquired infections produced by antibiotic-resistant bacteria. The number of infections has apparently increased, and this trend has been ascribed to such factors as indiscriminate antibiotic prophylaxis, over-confidence in the effectiveness of these agents, a disregard of important operating room principles and techniques, discontinuation of the principle of isolation, and a continuing and progressively active reservoir of antibiotic-resistant and virulent bacteria in the hospital environment.


The problem of hospital infection, just as with other wound infections, is a double problem – one of contamination and one of effect of the various factors that provoke its actual development.

General considerations of the topic


The primary essential for the development of infection within wounds is the growth of bacteria. Experience and experimental work have shown that all injuries resulting in penetration of the skin or the mucous membrane are associated with contamination of the wounded tissues by microorganisms of various types. Some may be highly virulent, others less so, and still others saprophytic. Airborne microorganisms contaminate even clean surgical wounds, which heal per primam. Their presence in wounds may or may not be followed by infection, depending upon certain factors that influence the growth of bacteria and determine not only the development of any septic process but also its characteristics. These factors include the following:

1. The virulence, the types and the numbers of contaminating bacteria 

2. Devitalized tissue within the wound

3. The presence of foreign bodies

4. The nature, the location and the duration of the wound

5. The local and general immunity response of the individual 6. The type and the thoroughness of treatment

7. The general condition of the patient


The number and the types of contaminating bacteria have long been known to increase the probability and the severity of wound infection, and the premise that infection is the unfavorable result of the equation of close multiplied by virulence and divided by resistance still holds. However, it must be remembered that the more presence of virulent bacteria in a wound does not make infection of that wound a certainty. The evidence indicates that the physiologic state of the tissues within the wound before and after treatment is more important than the presence of bacteria per se. The synergistic or cumulative activity of the bacteria present may also determine to a large extent the nature and the severity of the infection.


Unhealthy, irritated or dead tissue in wounds invites and supports the growth of virulent and nonvirulent organisms, since it has limited or little power of resistance to their growth and action. Conversely, healthy tissue fortunately possesses a remarkable capacity to kill bacteria or withstand their effects.


Foreign bodies, particularly those of organic composition or contamination, carry large numbers of bacteria into wounds and further the probability of infection through their local irritative action on the tissues. It must be remembered that suture material buried within a wound may act as a foreign body and therefore must be used intelligently, just enough being employed to approximate live tissues and obliterate "dead pockets" as much as possible.


The type of wound is also an important factor. Extensive wounds containing large amounts of devitalized tissues, especially muscle, fascia and bone, furnish excellent culture media for bacteria. Injuries of the thigh or the buttocks may severely damage a pound or more of muscle, and these greatly devitalized masses may become severely infected. Wounds produced by crushing and associated with heavy contamination are frequently multiple and are characterized by extensive tissue destruction, severe shock and early virulent infection.


The location of the wound is another significant consideration. Not only are the various tissues known to have different powers of local resistance to infection, but the resistance of these tissues also varies with their location in the body. For example, lacerations of the face and the neck are prone to heal kindly unless they are in communication with the mouth and the pharynx, while wounds of the perineum practically always become infected to some degree.


The multiplicity of severe wounds in one person may so compromise the treatment that adequate debridement of one or more of the wounds is not possible. Because of associated severe shock, hemorrhage, or wounds of the chest or the head, the local treatment of wounds necessarily assumes a minor role in relation to the general treatment of the patient. If the period of time required for the successful general treatment exceeds 6 to 8 hours, often infection will have occurred before local definitive treatment can be started.


The immunity response of the individual may be local, regional or general, as has been discussed previously. Local immunity depends somewhat on the type of tissue, especially its vascularity. The term is used mostly to describe the local resistance, which an area develops after righting off an infection so that the same organisms can no longer invade, at this point at least, though they may still get a foothold in some other part of the body. After a consideration of the available evidence, Topley concluded that "it is possible to induce an immunity which is confined to the neighborhood of the treated area, and is not shared by the body as a whole".


The resistance of the body ordinarily is largely due to a general immunity. The possession of such immunity is specific and resides in the body as a whole, although the protein, particularly the globulin fraction of the plasma, and the cells of the so- called reticulo-endothelial system are primarily involved in the mechanisms of immunity. A third and important factor in resistance is the protective action of the lymph nodes. The development of leukocytosis during infections is also a manifestation of resistance. Natural immunity refers to resistance inherent or at least obtained in some unknown spontaneous way or congenitally. Acquired immunity, on the other hand, is the result of defenses built up in fighting a previous infection. Artificial immunity is a similar defense obtained, however, by passive or active immunization. Of the two, the latter is especially important in the prevention of tetanus.


Treatment influences the development of infection more than most physicians realize. Of primary importance is the surgical excision or removal of all dead or devitalized tissue and foreign bodies within the wound, preferably within 4 to 6 hours after injury in order to remove any potential pabulum for bacterial growth. Of almost equal importance, however, is the prevention of the development of devitalized tissue during the postoperative state. Impairment of the local blood supply by damage to or ligation of large vessels, by displaced fractures, by pressure of hematomas, by tourniquets or ill-applied and ill-fitting casts, or by increased subfascial tension due to edema, hemorrhage or sutures, decreases local resistance of tissues and favors the development of infection.


The alteration of the "normal" bacterial flora of patients by antibiotic agents may suppress sensitive microorganisms and permit the emergence of resistant and virulent forms. The latter may then become invasive and pathogenic.


The physical condition of the patient is an important predisposing factor to infection, and dehydration, shock, malnutrition, exhaustion, uncontrolled diabetes and anemia may lower his resistance sufficiently to permit bacterial invasion.

Primary and secondary bacterial contamination and infection


Bacterial contamination of wounds may be either primary or secondary, depending upon the time when bacteria are carried into the wound. Contamination occurring at the time of or within a few hours of injury is considered primary, while that occurring 24 hours or more after trauma is secondary. The infection caused by these methods is likewise designated as primary and secondary.


Primary Contamination. The sources of primary contamination include the patient’s skin or hair, clothing, various foreign bodies carried into the wound, such as wood splinters, the missile, soil, pieces of glass, etc., and discharges from various tracts including the upper respiratory, the genital, or the gastro-intestinal. The more common types of bacteria associated with primary contamination and infection include staphylococci, entero-bacilli such as E. coli, B. proteus and the Clostridia of gas gangrene and tetanus.


Secondary contamination may be caused by contact or by airborne spread. It emanates primarily from the respiratory tract of the patient or other persons in his vicinity, particularly those treating or observing his wound. Other sources include unsterile dressings, the fingers of anyone touching the wound, dust of the operating room or the hospital ward, and contaminated dressings, instruments, or utensils. Care should be exercised in the dressing of wounds to prevent cross-contamination and secondary infection. These precautions include the wearing of the mask, the avoidance of touching the wound with the bare fingers, and the avoidance of using any instruments, material, or dressings, which are not sterile.


Primary infection tends to disappear at variable rates in different wounds, depending on the type of infection, the severity of the wound and the presence of sloughs, sequestra or foreign bodies.


Secondary Infection: Primary infection is gradually replaced, often during the second week, by the stage of secondary infection caused chiefly by the pyogenic cocci, especially the hemolytic Staphylococcus aureus and Streptococcus hemolyticus and to a lesser extent by B. pyocyaneus, E. coli and Proteus vulgarly.


Hare and Fleming believed that the hemolytic Streptococcus was the most important agent in secondary infection, but it has been another experience that the hemolytic Staphylococcus aureus is both more prevalent and more important.


It is interesting to recall that Lord Lister laid great stress on airborne infections, but until very recently their importance has been underestimated or overlooked. Unless strict precautions are taken, secondary or cross infections are bound to occur in a surgical ward, the longer a wound is allowed to remain open the greater is the chance for secondary contamination and infection.

Methods of diagnosis of surgical infections


Accurate and prompt methods of diagnosis of surgical infections are more important now than ever, the discovery and general use of antibiotics notwithstanding. The reasons for this continued importance of early and accurate diagnosis will be discussed in detail later.


The diagnostic methods useful in determining the location and the nature of surgical infections include the following:

1. A careful history and physical examination, coupled with a general knowledge of surgical infections and their etiology, may lead to the presumptive diagnosis of the lesion and the causative organism. For example, the early diagnosis of acute hematogenous osteomyelitis can be made entirely upon the history and the physical examination long before positive x-ray findings are present. In addition, we know that approximately 80 to 88 per cent of such cases are caused by the hemolytic Staphylococcus aureus, and that some form of gram-positive cocci causes approximately 99 per cent. In this manner it is possible to make a presumptive diagnosis of the lesion and the etiologic agent early in the course of the infection when antibiotic therapy will give the best results.

2. Laboratory data, such as red blood counts, hemoglobin, white blood counts, differential counts and urinalysis, are important sources of information which aid in differential diagnosis. Of particular importance in many patients with severe infections is the physician's recognition of the presence of diabetes by urinalysis and blood sugar determinations, because of the susceptibility of diabetics to infection and the difficulty in controlling the combined diseases. Generally speaking, patients with infections exhibit varying degrees of leukocytosis, and valuable information regarding the nature and the course of the infection can be gained from serial counts. Every patient with a surgical infection of moderate or greater severity should have complete blood counts daily for 3 days and then at least twice weekly thereafter until the infection is well under control.


A study of circulating leukocytes in the blood may be very helpful in the diagnosis of surgical infections. Many infections produce only slight or moderate increases in the total count, which may not be particularly useful in establishing a specific diagnosis. Differential counts frequently are useful in arriving at a diagnosis; the shift to the left in suppurative infections, the relative lymphocytosis of tuberculosis, the eosinophilia of certain mycotic infections, and the toxic granulation of the cells are examples of the value of differential counts. Overwhelming infection may be associated with absence of elevation or even a reduction of the total white cell count. Other surgical infections may be associated with very high total white blood cell counts (leukemoid response), and examples are pneumococcal peritonitis, retroperitoneal phlegmon, septicemia, suppurative pancreatitis, etc.


White blood cell counts are an important part of the initial workup of patients with surgical infections and a valuable means of assessing the progress of treatment thereafter. Infections caused by hemolytic bacteria such as the Streptococcus hemolyticus or Cl. welchii may produce profound anemia.

3. Special procedures, such as roentgen examinations, are of considerable aid in the localization of the infection and its spread.

4. Infectious exudates should be obtained whenever possible from the area of infection by swab or aspiration for examination, 4 general procedures being possible.


Direct observation of the pus to detect its color, consistency, odor and other physical characteristics is often of great diagnostic help to the experienced surgeon.


Direct microscopic examination of a smear stained by the Gram stain, acid-fast, or other technics may yield immediate information regarding the type or general types of microorganisms present. It may also show the types of leukocytes predominant in the wound.


Culture of the pus under aerobic, micro-aerophilic and anaerobic conditions may indicate the specific organism or organisms causing the infection. Cultures made of infectious material should be placed immediately into appropriate media and then into the incubator for cultivation. Every effort should be made to do this rather than keep the material overnight in an icebox or at room temperature, which favors drying of the specimen and death of all but the hardiest organisms, which unfortunately are often not the true pathogens.


Examination of a wet preparation of the exudate, treated with 15 per cent sodium hydroxide solution, under a cover glass or by the hanging-drop technic may demonstrate the presence of yeast or fungi.


In obscure infections in which there is no purulent exudate, material aspirated by needle and syringe from cellulitic areas or areas of suspected infection may establish the diagnosis and indicate the infecting agent by examination of the smear and culture.

5. Culture of the blood also can provide diagnostic information. This may be the only manner of identifying the ctiologic agent when pus is not available for culture or when the primary focus is hidden, obscure, or silent. Whenever possible, the blood cultures should be taken as close to the onset of a chill as possible, or when the temperature is rising rapidly.

6. Biopsy of the lesion in granulomatous infections, particularly tuberculous, syphilitic or mycotic, gives material for microscopic examination, which may be of great value in arriving at a definite diagnosis in difficult cases.


Other special diagnostic procedures that may be used include agglutination tests made with the patient’s serum and skin tests made with various antigens. The latter may be used as aids in establishing the diagnosis of lesions such as lymphopathia venereum, tuberculosis, blastomycosis, histoplasmosis and coccidioidomycosis.

7. Bacteriophage Typing. Bacteriophage typing may be useful in the identification of different strains of the Staphylococcus and the Pseudomonas. This technic may also provide information on the virulence and the epidemic potential of these bacteria, particularly the Staphylococcus.

Treatment of surgical infections


Great advances have been made during the past 70 years in the prevention and the control of surgical infections, particularly during the last 15 years. Today it is routinely possible to prevent infection in planned operative wounds, an achievement, which is one of the great milestones of surgery. In addition, considerable progress has been made in preventing or attenuating infection in accidental wounds or wounds of violence. The outlook of surgical patients with established lesions or operations performed in contaminated fields has become vastly improved. Many of the surgical infections commonly seen can now be controlled effectively in conjunction with operative intervention when indicated. However, there are still many surgical lesions of microbial etiology, which are refractive to any known form of chemotherapy.

Therapy of established infections

Factors and Principles to be Observed

1. You must realize that the use of the newer antibiotic agents is adjunctive to the employment of old and established surgical principles.

2. Antibiotic agents used properly can produce profound effects in the prevention and the control of infections, but when used improperly their clinical effects may be limited, incomplete or absent.

3. You must recognize that early diagnosis is of great importance in the control of surgical infections, affecting morbidity, mortality and function. If the diagnois is established early when infections are in the diffuse or cellulitic stage, antibacterial therapy is most apt to produce a prompt and rapid control of the invasiveness with both complete and spontaneous resolution of the infection or minimal complications. This is due to 2 factors. The capillary circulation is intact and can deliver adequate doses of the antibacterial agent throughout the zone of infection. There is also greater susceptibility of the bacteria to the antibiotics while they are rapidly proliferating. However, if the diagnosis is made late, the infectious process usually has become more established, and either local necrosis or abscess formation has occurred, or systemic invasion has developed. If the blood supply to an area is impaired or destroyed, insufficient concentrations of antibiotics are carried to the area of infection. In those cases in which the infection has become disseminated before a diagnosis has been made, with the production of metastatic abscess or secondary infectious complications in remote areas, the control of the infection is considerably more difficult.


For the most efficient control of surgical infections, not only must the diagnosis be early, but it must be accurate and complete. The necessity of a correct clinical diagnosis as well as an evaluation of the patient's condition for intelligent treatment is obvious. This implies the recognition of the existence and the site of metastatic abscess or other complications. Failure of the elevated temperature and other general signs of infection to recede within 72 hours of the start of antibacterial therapy and other treatment generally imply the co-existence of a neighboring abscess, one or more complicating metastatic infections, resistance of the infecting bacteria to the antibiotic in use, or the development of vegetative endocarditis. This emphasizes the wisdom of re-evaluating the patient's disease and his treatment every 72 hours if a satisfactory response has not been obtained.


The importance of obtaining information regarding the infecting  microorganism is increasing. Such information can be obtained by the immediate examination of stained smears of the pus and by culture of exudate obtained by incision and drainage or aspiration with needle and syringe from the actual site of infection. Biopsy of the lesion is often very helpful in establishing the nature of the infection, particularly in chronic infection of a specific nature, such as tuberculosis, syphilis and actinomycosis.


Errors in Diagnosis In this regard it must be kept in mind that errors in diagnosis can be made very easily by accepting the report of the laboratory on cultures made of surface lesions. Such positive cultures may actually represent contaminants or secondary invaders, not the true pathogens which may be much more difficult to cultivate. This trend is of clinical significance, since it re-emphasizes the necessity of sound clinical diagnosis.


The selection of the proper chemotherapeutic agent is extremely important in the modern control of surgical infections. The choice of an antibiotic effective for the particular etiologic agent in any given case is obviously desirable. Whenever possible the selection should be made on the basis of data resulting from studies of the gram-stained smears, cultures of exudates obtained from the lesions and sensitivity tests. Also, whenever possible one agent should be used instead of a shotgun mixture of 3 or 4. If no infectious exudate can be obtained, or if no local lesion is demonstrable in a patient with a severe systemic infection, the selection of the anti- bacterial agent must be made necessarily on a presumptive diagnosis until the nature of the causative organism is determined. Such a procedure is necessarily blind.


It is important to realize that there is considerable variation in natural bacterial resistance within strains of bacteria. Consequently, the haphazard selection of an antibiotic agent, which presumably should be effective for a given etiologic agent, may yield an uncertain result or a failure. Many strains of bacteria in our environment, particularly in hospitals, are gradually acquiring resistance to various antibiotics. For example, only 25 to 50 per cent of the strains of hemolytic Staphylococcus aureus are still sensitive to penicillin, and sensitivity tests are particularly important in the management of infections caused by it.


Sensitivity studies are of considerable value in the selection of the

antibiotic agent or agents of choice for the treatment of a given infection. Sensitivity determinations may be done in the laboratory by the serial dilution tube method or the disk method, using commercially prepared disks. The latter method is considerably less accurate than the former but is the only one that is available for general clinical use. Although not infallible, this method gives information on a qualitative basis valuable for clinical use, and it is sufficiently simple for any laboratory employing a technician trained in bacteriology. In our experience there generally has been good correlation between the results of in-vitro sensitivity tests, as determined by the serial dilution tube method and the clinical responses obtained.


In the treatment of serious mixed infections produced by a variety of gram- positive and gram-negative aerobic and anaerobic bacteria, it may be advisable to select 2 antibacterial agents for treatment of such conditions as acute septic peritonitis, intra-abdominal abscess, perinephritic abscess, urinary tract infections and various types of wound infections. Usually, aqueous penicillin G and one of the broad-spectrum group such as chloramphenicol, tetracycline, chlortetracycline, oxytetracycline, declomycin or streptomycin are selected. There is some test-tube evidence that antagonism may occur between two or more antibiotics, which may decrease their effectiveness, but fortunately there is no significant evidence of this antagonism existing in vivo. There is also some in-vitro evidence that synergism or increased antibacterial power occurs with the use of combinations of some of the agents such as penicillin and streptomycin.


It is advisable to repeat cultures and sensitivity tests at weekly intervals in severe prolonged infections because of the possibility of acquired bacteria resistance or development of secondary infections. Apparently, bacteria may acquire resistance to all of the antibiotic agents in varying degrees except polymyxin B and neomycin. Occasionally, suppression of sensitive bacteria in mixed infections by antibiotics may permit other bacteria normally of lesser virulence to become invasive and to invade the blood stream, the meninges or some other tissue system. Infections produced in this manner are known as superinjections or superimposed infections, and they might be overlooked unless repeated cultures are taken.


Adequate dosage implies the use of the antibiotic agent in doses sufficiently large to produce antibacterial concentrations in the blood and intercellular fluids and tissues for a period of time long enough to permit the natural defense mechanism of the body to dispose of the inhibited but often still viable bacteria. The majority of the agents exert only a bacteriostatic effect, which is greatest on actively growing and reproducing bacteria. In the case of some of the antibiotics, particularly penicillin, the evidence suggests that progressively large doses have an increasingly greater clinical effect and at times a bactericidal action.


Time element Antibiotic treatment should be started as promptly as possible after injury. Its use may keep any infection localized, attenuated, or dormant. In established infections early antibiotic therapy gives a better chance of producing rapid and prompt control of invasiveness. Late treatment usually results in a more limited or delayed effect, and complications are more numerous, including local necrosis, abscess formation or systemic invasion.


Method of administration. This is worthy of some discussion. The systemic administration of antibiotics is generally by the paren-teral or oral routes, depending upon the agent used and various other factors. Local application of chemotherapeutic agents to wounds is seldom indicated. In traumatic shock the absorption of antibiotics from the gastrointestinal tract or muscular areas may be retarded. Consequently, the intravenous administration of aqueous penicillin G or other antibiotics is recommended during traumatic shock to guarantee rapidly an adequate blood and fluid concentration.


The timing of surgical intervention with antibiotic therapy is of special importance. Necessary operative procedures should not be delayed unless the patient's condition is too poor to withstand anesthesia and surgery. On the other hand, care should be taken to perform necessary operative procedures after the start of antibiotic treatment if possible and before the development of bacterial resistance. In general, the principles of operative treatment of surgical infection have not been changed significantly by modern chemotherapy. In serious infections such as septic peritonitis secondary to perforated appendicitis or peptic ulcer, a best result have been obtained by the parenteral administration of antibiotics preoperatively and as soon as possible after the patient has been seen. This rapidly produces a bacterial-inhibiting concentration at the site of the infection, retards the progress of the infection and makes unnecessary the local application of antibiotics within the peritoneal cavity.


Supportive treatment is valuable in the management of many patients with surgical infections. Obvious local and general physiologic derangements are frequently overlooked or disregarded in present-day practice. If they are not corrected, the full therapeutic effect of the antibacterial agent will not be obtained.


Untoward reactions following the administration of antibiotic agents have been shown to be of 3 general types: toxic reactions related to the amount of the drug given, sensitivity reactions due to idiosyncrasy or sensitization of the patient, or secondary inflammations or ulcerations produced by superimposed infections. Each of the agents has been shown to be capable of producing one or more of these types of reaction. Those produced by over-dosage can be readily prevented or controlled. Those secondary to sensitization of the host are becoming more and more important, particularly in the case of penicillin. Many patients, some of whom were sensitized during the misuse of penicillin, are now deprived of its benefits and apparently will be hereafter.


Idiosyncrasy Certain of the antibiotic and chemotherapeutic agents (chloramphenicol and the sulfonamides in particular) are capable of producing severe depression of the bone marrow, probably on the basis of an idiosyncrasy. When medications having this possibility are used, repeated and regular blood cell counts during their administration are indicated to monitor the bone marrow response. As more antibiotics have been developed the choice between those to which the offending organism is sensitive is more and more dictated by the relative safety of the drugs.


Secondary or superimposed infections caused by the suppression of susceptible microbial agents and overgrowths of those resistant to the antibiotic administered have become of increasing importance. The most severe form has been the pseudomembranous enterocolitis, which has developed in some cases, usually after the use of chlortetracycline, oxytetracycline, tetracycline or neomycin, although it has been noted occasionally after other forms of antibacterial therapy, and even in the absence of such treatment. Fortunately, these severe and potentially fatal infections can be treated successfully by methicillin, erythromycin or chloramphenicol. If they are associated with septic shock, hypotension and urinary suppression, active supportive treatment is also recommended, including the intravenous administration of norepinephrine and large doses of steroids.


Specific serotherapy with biologic antigens or antitoxins is of limited use in surgery for the control of established infections. Vaccines or suspensions of bacteria killed by heat or chemicals occasionally are of great value in the management of infections resistant to all other forms of therapy. As the result of numerous advances in the field of antibiotic therapy during the past 10 years, the antisera have assumed lesser importance in the control of infections. Their use in established infections is probably limited to the antitoxins of tetanus and gas gangrene and will be discussed elsewhere in the text.


Occasionally, specific staphylococcal bacteriophage may also be used to advantage.

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 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?

2. 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?

3. 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?

4. In the admissions department came the patient with a blind stabbing left shoulder. Wounded 4 days ago. In the area of the wound, swelling, pain is determined. From the wound there is a serous-purulent content in a small amount. The surgeon of the reception department performed the wound wound, tamponed it tampon, soaked it with a hypertonic solution of sodium chloride, imposed a bandage. The patient has an emergency specific prophylaxis of the tetanus. What mistake the surgeon has admitted?

5. In the patient after a wound by a nail on the palmar surface of the brush, the second day appeared swelling of the back surface, increased pain. The skin around the bony wound is red, hot to the touch. When palpation of tissue around the wound is sealed painful, from the wound is allocated turbid serous fluid. In what phase is the inflammatory process?

6. The patient 34 years old complains of intense pain and edema in the area of the left forearm, a rise in temperature to 40 ° C, a general weakness and anorexia that arose 2 days after injury to the forearm with a wil. Objectively there is swelling and compaction of the tissues of the forearm with softening, hyperemia of the skin without clear boundaries, a positive symptom of "fluctuations". The patient showed severe leukocytosis with the shift of the leukocyte formula to the left. Which method of local treatment is right?

7. In the patient F., 42 years old, on the 5th day after falling on a bit the glass in the area of increase of the first right femur of the upper limb appeared swelling, redness, local increase in skin temperature, with sacrificial secretion. The indicated area is painful when moving and palpation, characterized by fluctuation phenomena. Diagnosis. What treatment should be used?
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