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THEMATIC JUSTIFICATION:

One of the typical pathological processes is necrosis. Necrosis determines (often in combination with other processes) the development of many diseases: myocardial infarction, burns, frostbite, gangrene of the limbs (including anaerobic), lungs, intestines, scrotum, gangrenous appendicitis, gangrenous cholecystitis, acute pancreatitis (pancreatic necrosis), strangulated hernia, intestinal obstruction, trophic ulcers, osteomyelitis. This indicates the importance of necrosis in the development of surgical pathology. Therefore, the study of this topic is especially important for students of the third year of the medical faculty.

THE AIM OF THE LESSON:

General: Mastering the methods of examination of patients with necrosis, gangrene, ulcer and fistulas; learn the basics of diagnostics and treatment for patients with necrosis, gangrene, ulcer and fistulas.
Particular:
Know (theoretical questions):

1. To know the causes of necrosis, gangrene, ulcers, fistulas.
2. To master the classification of necrosis, gangrene, ulcers, fistulas.
3. To know the clinical symptoms of necrosis, gangrene, ulcers, fistulas.
4. To know the diagnostic features of different types of necrosis, gangrene, ulcers, fistulas.
5. To master the modern phases of the necrotic-ulcer process.
6. To know the methods of treating necrosis, gangrene, ulcers, fistulas.
7. To know the principles of diagnostics and treatment tactics in cases of foreign bodies.
Be able to:

1. To master the method of conducting dressing in cases of ulcers, fistulas.
2. To master the method of care of bedsores.
3. To master the method of conducting fistulography.
4. To master the method of conducting a dye probe.
Possess of practical skills:

1. The technique of palpation in determining the borders of the injury of tissues, organs. 
2. Determination of symptoms of inflammation in the wound.

3. Wound detersion with antiseptics.

4. Determination of clinical and morphological signs of wound healing by primary and secondary tension.

5. An improvement of technique of applying various types of bandages, depending on the localization of the wound and the phase of the wound process.

Material and methodological provision of the lesson: visual aids, circuits, study tables; classification of necrosis, gangrene, ulcers, fistulae; dressing material.
Providing an beginner level of knowledge-skills
	Discipline
	To know
	To be able to

	Anatomy
	Knowledge of the features of blood circulation of the lower extremities.

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
	Depending on the topographic anatomical location are explain the occurrence of pressure ulcers or other types mortification, localize foreign bodies.

	Microbiology
	Know the microbiological characteristics of wounds: "clean" and "dirty" wounds. Characteristics of the main pathogens of wound infection; bacteriological control of the microflora of purulent wounds
	

	Pathological anatomy
	Signs of inflammation at different stages of the development of pathological process. Typical changes in tissues and exudates at gangrene, ulcers, and fistulas. Destructive changes in tissues
	Have the ability to interpret the symptoms of inflammation and identify types of mortification.

To diagnose complications of wounds

	Pharmacology
	The main groups of antibiotics, anti-inflammatory and local drugs their pharmacokinetics and pharmacodynamics
	To be able to appoint pharmacological preparations in the treatment of mortifications, ulcers and fistulas.

	Propaedeutics of internal diseases
	To collect anamnesis, conduct a review, own a technique of palpation, percussion, auscultation and put them into practice
	

	Surgical diseases
	Classification, pathogenesis and clinical signs of mortification, gangrene, ulcer, fistulas
	To inspect, diagnostics, prescribe treatment, provide first aid.


CONTENT OF TEACHING

Structural-logical scheme of the topic


















ВИРАЗКИ




An approximate map of students' work:

Using visual aids, diagrams, tables, students analyze the etiology and pathogenesis of mortification, necrosis, gangrene, ulcer; local and general symptoms; features of the flow, depending on the stage of the inflammatory process; the principles of treatment, depending on the stage of inflammation; prevention.

After studying this topic students should have an idea of local and general clinical symptoms of mortification, necrosis, gangrene and ulcer. To master algorithm of diagnostic search, modern approaches to surgical and conservative treatment, ways of prevention.
In the surgical department, students under the supervision of a teacher examine patients with gangrene, ulcer, fistula, foreign body.
Tasks for independent work:

Tests for checking the initial level of knowledge

1. The main feature of dry gangrene is:

A. presence of rotting infection;
B. presence of demarcation line;
C. severe intoxication;
D. violation of water-electrolyte balance;
E. severe puffiness of the limb.
2. The main feature of the wet gangrene is:

A. black color of tissues;
B. presence of demarcation line;
C. hyperglycemia;
D. severe puffiness of the limb;
E. pronounced cachexia.
3. Indicate what type of necrosis prevails in cases of dry gangrene?
A. coagulation;
B. colliquative;
C. mixed;
D. anaerobic;
E. vascular.
4. Indicate what type of necrosis prevails in cases of wet gangrene?

A. coagulation;
B. colliquative;
C. mixed;
D. anaerobic;
E. vascular.
5. The main methods of surgical treatment of pressure injuries are:

A. necrotomy;
B. autodermoplasty;
C. exarticulation;
D. amputation;
E. necrectomy.
Standards for answers:

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

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

List of theoretical questions

1. To know the causes of necrosis, gangrene, ulcers, fistulas.
2. To master the classification of necrosis, gangrene, ulcers, fistulas.
3. To know the clinical symptoms of necrosis, gangrene, ulcers, fistulas.
4. To know the diagnostic features of different types of necrosis, gangrene, ulcers, fistulas.
5. To master the modern phases of the necrotic-ulcer process.
6. To know the methods of treating necrosis, gangrene, ulcers, fistulas.
7. To know the principles of diagnostics and treatment tactics in cases of foreign bodies.
CONTENT OF THE THEME

An ulcer is a discontinuity of an epithelial surface. There is usually progressive destruction of surface tissue, cell by cell, as distinct from death of macroscopic portions (e.g. gangrene or necrosis). Ulcers are classified as non-specific, specific (e.g. tuberculous or syphilitic), or malignant.

Non-specific ulcers are due to infection of wounds, or physical or chemical agents. Local irritation, as in the case of a dental ulcer, or interference with the circulation, e.g. varicose veins are predisposing causes.


Trophic Ulcers' are due to an impairment of the nutrition of the tissues, which depends upon an adequate blood supply and also a properly functioning nerve supply. Ischaemia and anaesthesia will therefore cause these ulcers. Thus, in the arm, chronic vasospasm, and syringomyelia, will cause ulceration of the tips of the fingers (respectively painful and painless). In the leg, painful ischaemic ulcers occur around the ankle or on the dorsum of the foot. Ulcers due to anaesthesia (diabetic neuritis, spina bifida, tabes dorsalis, leprosy, or a peripheral nerve injury) are often called perforating ulcers. Starting in a corn or bunion, they penetrate the foot, and the suppuration may involve the bones and joints and spread along fascial planes upwards, even involving the calf.


The life-history of an ulcer consists of three phases: (1) extension, (2) transi​tion, and (3) repair. During the stage of extension the floor is covered with exu-date and sloughs, while the base is indurated. The discharge is purulent and even blood-stained, (2) The transition stage prepares for healing. The floor becomes cleaner, the sloughs separate, induration of the base diminishes, and the dis​charge becomes more serous. Small reddish areas of granulation tissue appear on the floor, and these link up until the whole surface is covered. (3) The stage of repair consists of the transformation of granulation to fibrous tissue, which gradually contracts to form a scar. The epithelium gradually extends from the, now shelving, edge to cover the floor (at a rate of 1 mm per day). This healing edge consists of three zones—the outer of epithelium, which appears white, the middle one bluish in colour (where granulation tissue is covered by a few layers of epithelium), and the inner reddish zone of granulation tissue covered by a single layer of epithelial cells.


Local (Topical) Treatment of Non-specific Ulcers — Any underlying cause is treated (e.g. varicose veins, diabetes, arterial disease). Many lotions and non-adhesive applications are used to aid the separation of sloughs, hasten granulation, and stimulate epithelialisation. Hypochlorile solution (e.g. Eusol') and 0,5% silver nitrate are popular in the early stages, and later 1% zinc sulphate solution (e.g. Lotio rubra). Oint​ments and creams used include zinc oxide and 1%hydrocortisone. Household vinegar (1:6) is very efficacious against pyocyaneus. Excessive granulation, commonly known as 'proud flesh', needs to be discouraged by excision, curettage, or by the application of a caustic, such as silver nitrate. Tetracycline (10%) in propylene glycol solution will clean an ulcer prior to skin grafting. Chronic or indolent ulcers often respond to infra-red radiation, short-wave therapy, or ultra-violet light.

Large ulcers in the healing phase should be covered by a free split skin graft as soon as the granulations are healthy. Healthy granulations are flat, are below the level of the surrounding skin, are pink in colour, and do not discharge pus.


Amnion has returned to fashion as an effective application to promote healing. Fresh from the delivery room, it is cleaned thoroughly by sterile gauze or brush, washed in a suitable hypochlorite solution, cui to size and applied like a skin graft. The rough chorion side helps to stimulate granulations, the smooth amnion side epithelialisation. Excess amnion is stored at 4°C in saline and used when replacement is necessary every 2 to 5 days (usually determined by infection). Silver foil is another type of cover used to promote healing.

CLINICAL EXAMINATION OF AN ULCER


This should be conducted in a systematic manner. The following are, with brief examples, the points which should be noted:

Site, e.g. 95% of rodent ulcers occur on the upper part of the face. Carcinoma typically affects the lower lip, while a primary chancre of syphilis is usually on the upper.


Size, particularly in relation to the length of history, e.g. a carcinoma extends more rapidly than a rodent ulcer, but more slowly than an inflammatory ulcer.

Shape, e.g. a rodent ulcer is usually circular. A gummatous ulcer, now a great rarity, is typically circular or serpiginous, due to the fusion of multiple circles:


An ulcer with a square area or straight edge is suggestive of 'dermatitis artefacta'.
Edge —A healing non-specific ulcer has a shelving edge. It is rolled or rampart if a rodent ulcer, and raised and everted if malignant (e.g. epithelioma), undermined and often bluish if tuberculous, vertically punched-out if syphilitic.


Floor.—The floor is that which is seen by an observer, e.g. watery or apple-jelly granulations in a tuberculous ulcer, a wash-leather slough in a gummatous ulcer.

Base.—The base is what can be palpated. It may be indurated as in a carcinoma or attached to deep structures, e.g. a varicose ulcer to the tibia.


Discharge.—A purulent discharge indicates active infection. A blue-green coloration suggests infection with Pseudomonas pyocyaneus. A watery discharge is typical of tuberculosis. It is blood-stained in the extension phase of a non​specific ulcer. Bacteriological examination may reveal colonisation by coagulase positive staphylococci. Spirochaetes are found in a primary chancre.


Lymph nodes are not enlarged in the case of a rodent ulcer, unless due to secondary infection. In the case of carcinoma, they may be enlarged, hard, and even fixed. The inguinal nodes draining a syphilitic chancre of the penis are firm and 'shotty', but contrarily the submandibular nodes draining a chancre of the lip are greatly enlarged.


Pain.—Non-specific ulcers in the extension and transition stages are painful (except the anaesthetic trophic type). Tuberculous ulcers vary, that of the tongue being very painful. Syphilitic ulcers are usually painless, but the anal chancre of the homosexual may be painful (c/. anal fissure. 

General Examination.—Evidence of debility, cardiac failure, all types of anaemia, including sickle cell anaemia, or diabetes must be sought.

Pathological examinations, e.g. biopsv, may confirm carcinoma. The serological and Mantoux tests may be of value

SINUSES AND FISTULAS


A sinus' is a blind track lined with granulations leading from an epithelial surface into the surrounding tissues. A fistula  is an abnormal communication between the lumen of one viscus and the lumen of another, or the body surface, or between vessels. Sinuses and fistulae may be congenital or acquired. Forms which have a congenital origin include pre-auricular sinuses , bran​chial fistulas , and tracheo-oesophageal fistulas arterio-venous fistulas. The acquired forms often follow inadequate drain​age of an abscess. Thus a perianal abscess may burst on the surface and lead to a sinus (erroneously termed a blind external 'fistula'). In other cases the abscess opens both into the anal canal and on to the surface, resulting in a true fistula-in-ano. Acquired arteriovenous fistula are caused by trauma or operation (for renal dialysis).


Persistence of a Sinus or Fistula.—The reason for this will be found amongst the following:

(1) A foreign body or necrotic tissue is present (e.g. a suture, sequestrum, a faecolith or even a worm ).

(2) Inefficient or non-dependent drainage.

(3) Unrelieved obstruction of the lumen of a viscus or tube distal to the fistula. Irritating discharges, such as urine or faeces, maintain continuous inflammation.

(4) Absence of rest, such as occurs in fistula-in-ano due to the normal contrac​tions of the sphincter which also force faecal material into the internal opening.

(5) The walls have become lined with epithelium or endothelium (A-V fistula).

(6) Dense fibrosis prevents contraction and healing.


Treatment.—The remedy depends upon the removal or specific treatment of the cause.

GANGRENE


Gangrene implies death with putrefaction of macroscopic portions of tissue. It is commonly seen affecting the distal part of a limb, the appendix, a loop of small intestine, and sometimes organs such as the gall-bladder, the pancreas, or the testis. Note that the term 'necrosis' applies mainly to the death of groups of cells, though it is extended to include bone, i.e. a 'sequestrum'. A 'slough' is a piece of dead soft tissue, e.g. skin, fascia, or tendon.

VARIETIES OF GANGRENE ACCORDING TO CAUSE

1. Secondary to arterial obstruction from disease, e.g. thrombosis of an atherosclerotic artery; embolus from the heart in atrial fibrillation or after coron​ary thrombosis; arteritis with neuropathy in diabetes; Buerger's disease; arterial shutdown in Raynaud's disease, and ergotism; the effect of intra-arterial injec​tions—thiopentone and cytotoxic substances.

2. Infective: Boils and carbuncles, gas gangrene, gangrene of the scrotum (Fournier's gangrene).

3. Traumatic:

(a) Direct, such as crushes, pressure sores, and the constriction groove of strangulated bowel.

(6) Indirect, due to injury of vessels at some distance from the site of gangrene, e.g. pressure on the popliteal artery by the lower end of a fractured femur.

4. Physical, e.g. burns, scalds, frostbite, chemicals, irradiation and electricity.

5. Venous Gangrene.
CLINICAL FEATURES OF GANGRENE


A gangrenous part lacks arterial pulsation, venous return, capillary response to pressure (colour return), sensation, warmth, and function. The colour of the part changes through a variety of shades according to circumstances (pallor, dusky grey, mottled, purple) until finally taking on the characteristic dark brown, greenish black, or black appearance which is due to the disintegration of haemo​globin and the formation of iron sulphide.


Clinical Types.-Dry gangrene and moist (wet) gangrene.


Dry gangrene occurs when the tissues are desiccated by gradual slowing of the blood-stream, and typically occurs as a result of atherosclerosis, e.g. senile gangrene. The affected part becomes dry and wrinkled, discoloured from disinte​gration of haemoglobin, and greasy to the touch.


Moist gangrene occurs when venous as well as arterial obstruction is present, when the artery is suddenly occluded, as by a ligature or embolus, and in diabetes. Infection and putrefaction are always present, and the affected part becomes swollen, discoloured, and the epidermis may be raised in blebs. Crepitus may be palpated, due to infection by gas-forming organisms. Moist gangrene is manifest also in such conditions as acute appendicitis and strangulated bowel.

SEPARATION OF GANGRENE


Separation by Demarcation.-A 'zone of demarcation', between the truly viable and the dead or dying tissue, appears first. It is indicated on the surface by a band ofhyperaemia and hyperaesthesia. Separation is achieved by the development of a layer of granulation tissue which forms between the dead and the living parts. These granulations extend into the dead tissue, until those which have penetrated farthest are unable to derive adequate nourishment. Ulceration follows, and thus a 'final line of demarcation (separation)' forms which separates the gangrenous mass from healthy tissue.


In dry gangrene, if the blood supply of the proximal tissues is adequate, the final line of demarcation appears in a matter of days and separation begins to take place neatly and with the minimum of infection (so-called separation by aseptic ulceration). Where bone is involved complete separation takes longer than when soft tissues alone are affected, and the stump tends to be conical as the bone has a better blood supply than its coverings.


In moist gangrene there is more infection, and suppuration extends into the neighbouring living tissue, thus causing the final line of demarcation to be higher than in dry gangrene (separation by septic ulceration). This is why dry gangrene must be kept as dry and aseptic as possible, and every effort should be made to convert moist gangrene into the dry type.


Vague Demarcation. Spread of Gangrene. Skipping and Die-back.-In many cases of gangrene from atherosclerosis and embolism, the line of final demarcation is very slow to form or does not develop. Unless the arterial supply to the living tissues can be improved forthwith, the gangrene will spread to adjacent tissues or toes, or will suddenly appear as 'skip' areas further up the limb. Signs of skipping should always be carefully looked for. Black patches suddenly appear, perhaps on the other side of the foot, on the heel, on the dorsum of the foot, in front of the ankle, and in the calf. Infection being another cause of the spread of gangrene, may spread upwards beyond the line of separation along the lymphatic vessels or cellular tissue into healthy parts, and extensive inflammation then results. Except in diabetic gangrene without concomitant atherosclerotic obstruc​tion, these forms of spread do not usually respond to efforts to save the limb, and an above-knee amputation is then necessary. To attempt local amputation in the phase of vague demarcation is to court failure, as gangrene reappears in the skin-flaps ('die-back').

TREATMENT OF GANGRENE


General Principles.—(1) A limb-saving attitude is needed in most cases of symptomatic gangrene affecting hands and feet. The surgeon is concerned with how much can be preserved or salvaged.' With arterial disease, all depends upon there being a good blood supply to the limb above the gangrene, or whether a poor blood supply can be improved by such measures as direct arterial surgery or interruption of the sympathetic nerve supply. A good or improved blood supply indicates that a conservative excision is likely to be successful and a major amputation may be avoided.


(2) A life-saving amputation is required for a badly crushed limb, rapidly spreading symptomatic gangrene, and gas gangrene (see section on amputation).

General treatment includes that of cardiac failure, atrial fibrillation, and ana​emia, in order to improve the tissue oxygenation. A nutritious diet, essential in all forms of gangrene, and the control of diabetes when present, are additional items of care. Pain, especially night pain, may be difficult to relieve. Non-addi​ctive drugs should be used whenever possible.


Local Treatment.-(a) Care of the affected part includes keeping it absolutely dry. Exposure, and the use of a fan may assist in the desiccation and may relieve pain. The limb must not be heated.

(b) Protection of local pressure areas, e.g. the skin of the heel or the malleoli, otherwise fresh patches of gangrene are likely to occur in these places. A bed-cradle, padded or Sorbo rings, foam P.V.C. blocks, or a 'sheepskin', (Acrilan)' are useful preventive aids.


(c) Minor Surgical Toilet.-Careful observation of a gangrenous part will show whether the lifting of a crust, or the removal of hard or desiccated skin, will assist in demarcation, the release of pus and the relief of pain.

To consolidate the knowledge gained, solve situational tasks:
1. In a patient which for a long time suffered from intermittent lameness, the tissues of the fingers of the foot are dry, black, reminiscent of mummie. At a short distance from the blackened area, there is a two-tone line (the red color is adjacent to virtually unchanged tissues, and the white-yellow color to the changed tissues). What variant of necrosis in this patient?

2. In a 77-years-old patient with an entrapment inguinal hernia in laparotomy, the gut wall with a cyanotic color, 
sentinel loops, swollen, covered with fibrin fibers, peristalsis isn't detected. What pathological process developed in the intestinal wall as a result of parietal entrapment of an inguinal hernia ?

3. The causes of gangrene are as follows:
1. Major vessel embolism.

2. Arterial injuries.

3. Arterial thrombosis.

4. Frostbite.

5. Burn.

Choose the right combination of answers:

A.) 1, 2. B.) 1, 3, 4. C.) 2, 4, 5. D.) 1, 2, 3, 4, 5.
4. The appropriate surgery for varicose ulcers may be as follows:
1. Ulcer dissection.

2. Autodermic plastics.

3. Secondary suturing.

4. Pathogenic treatment.

5. Grafting of the ulcer surface with jump graft.

Choose the right combination of answers:

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

5. The treatment of lip-shaped intestinal fistulas involves the following measures:

A. Conservative treatment.

B. Fistular filling.

C. Fistular diathermocoagulation.

D. Resection of the affected intestinal region.

E. Fistular tract ligation.
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