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RELEVANCE OF THE TOPIC.
Mortification, necroses, gangrene, ulcer and fistulas are very common in the structure of complications of surgical diseases. The frequency of these complications, despite the modern means of prevention, is bound to increase. Such diseases as an ulcer and a fistula are of a long-term nature, and gangrene leads to disability of the patient. Therefore, these conditions have a very important social significance that determines their attention to them.

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

1. classification of necrosis, clinical characteristics of different morphological types of necrosis;
2. classification, pathophysiological mechanisms of development, diagnostics and treatment tactics in cases of dry and wet gangrene;
3. classification of trophic ulcers, choice of treatment-diagnostic tactics at different etiological variants of ulcers;
4. classification of fistulas, choice of treatment-diagnostic tactics for different types of fistulas;
5. clinical picture in cases of different localization of foreign bodies, first aid.
Be able to:

1. to apply principles of care for surgical patients (hygiene of patients with the consideration of localization of the disease);

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

3. to form a clinical diagnosis;

4. assign а conservative therapy;

5. substantiate indications to surgical intervention;

6. to conduct post-surgical observation for the patients and carry out a care;

7. to apply preventive means of infection development in the wound in the postoperative period.

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.

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.


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.

CONTENT OF TEACHING

Structural-logical scheme of the topic
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ВИРАЗКИ




Orienting basis of action

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.
CONTENT OF TEACHING

Necrosis is the death of tissues of part or a whole organ of the living body.

Causes of necrosis are as follows:

•  physical

•  high or low temperatures;

•  radiation or electrical energy;

•  chemicals.

•  Mechanical

•  pressure on or crushing of tissues.

These types of injury directly lead to necrosis of tissues. Local circulatory disorders (e.g. thrombosis, embolism or vascular occlusion) often result in indirect necrosis. The condition is accompanied by abnormal innervation when the nerves are damaged (e.g. leprosy, syringomyelia).

Necrosis can be:

•  coagulative, or dry (burns, dry gangrene);

•  colliquative, or wet (alkaline burns, wet gangrene).


The signs of necrosis become obvious within 4 to 6 hours after tissue death. The necrotic tissue undergoes rejection and, if located on the surface of an organ, an ulcer develops. Extensive necrosis with widespread tissue decay results in systemic absorption of toxic products, which, in turn, leads to intoxication.

GANGRENE AND VARICOSE (STASIS) ULCERS


Necrosis due to primary blood circulatory disorders is referred to as gangrene.
Causes:

•  extensive crushing;

•  severe pressure on tissues;

•  vascular injuries;

•  organ compression (e.g. POP bandage);

•  volvulus with compression of the vessels;

•  leaving the tourniquet on a limb for a long time;

•  vascular thrombosis and embolism;

•  obliterating endarteritis;

•  obliterating arteriosclerosis.


Most commonly acute and chronic arterial occlusion lead to gangrene.


Dry gangrene is caused by fast dehydration of the necrotic tissues without bacterial contamination.


This results in tissue mummification. In wet gangrene, colliquative tissue necrosis occurs, which is usually complicated by an ichorous infection, with subsequent disintegration of the devitalised tissue and severe intoxication. The tissue debris is dirty-green or black in colour and smells very offensive.


Gangrene resulting from acute ischaemia of an organ is accompanied by severe ischaemic pain that is normally felt below the level of vascular occlusion. The colour of the limb changes very fast from pale to marble-bluish; it becomes cold and skin sensations disappear.


In dry gangrene, the gradual drying up of the necrotic area is followed by a clear-cut demarcation between the intact and necrotic areas (fig. 1, colour inset). The skin becomes black, which is accompanied by minimum, if at all, intoxication. In wet gangrene the patient's condition is generally severe from the very onset (fever, tachycardia, chills, thirst, and dehydration) because of absorption of ichorous tissue disintegration products into circulation.


Over the areas of necrosis (often in the foot and the lower third of the leg) the skin becomes bluish with dark-red patches and haemorrhagic blisters. The extremity is oedematous, enlarged, and dirty-greyish tissues with offensive odour are visible (see fig. 1, colour inset).


Once the signs of necrosis appear, the limb is to be immobilised and an aseptic dressing applied.

The treatment of necrosis depends on its cause. The common strategy of the management of all types of necrosis is the removal of the necrotic tissue, or necrectomy.

Necrectomy requires that several parallel incisions be done in the necrotic area without anaesthesia and an antiseptic dressing be applied. This contributes to the removal of the degenerated necrotic tissues and, therefore, reduces the intoxication of the body.


Necrectomy can be performed with a scalpel or scissors (mechanical necrectomy), proteolytic enzymes (chemical necrectomy), physical factors - ultrasound or laser rays (physical necrectomy).

It is advisable:

•  in progressive wet gangrene, to undertake above-knee amputation (without waiting for tissue demarcation) without delay;

•  in dry gangrene, to first allow the demarcation line appear and then amputate the limb above it within the intact area.


As a form of necrosis a varicose ulcer is an intractable defect in the skin or mucous membranes (fig. 2, colour inset) which usually develops after the necrotic tissue has fallen off. 
The aetiologic factors responsible for the development of varicose ulcers are as follows:

1. Traumas:

    a) burns

 —   chemical;

 —   thermal;

 —   radiation;

 —   electric;

    b) frost bite;

    c) extensive degloving wounds of whatever origin.

2. Chronic blood or lymph circulatory disorders: chronic arterial and venous insufficiencies, elephantiasis.

3. Diseases of the nervous system:

    a) injury to the peripheral nerves;

    b) syringomyelia;

    c) tabes dorsalis.

4. Metabolic disorders:

    a) diabetes mellitus;

    b) vitamin deficiency.

5. Systemic disease:

    a) connective tissue disorders;

    b) haematological conditions (anaemias, haemorrhagic and myeloproliferative disorders).

6. Infections:

    a) tuberculosis;

    b) syphilis;

    c) leprosy;

    d) erysipelas;

    e) systemic fungal infections.

7. Tumours (disintegration of malignant tumours).


Whatever its cause, the signs of impaired tissue nutrition, or degeneration, and tissue decay, or necrosis, are evident in a varicose ulcer.

Degeneration can be classified as follows:

1. localized:

•  vascular defect;

•  the effect of trauma;

•  tumour lysis;

2. generalised:

•  systemic diseasel;

•  metabolic disorders.

Types of varicose ulcers.

•  Vasculogenic ulcers are commonly due to the cessation of blood or lymph flow into or out of the area.

•  Post-traumatic, or scar-associated, ulcers, develop because the scar tissue affects circulation around the wound, which leads to degeneration.

•  Neurotrophic ulcers result from defective sensory innervation.


In surgical practice, the commonest varicose ulcers are those caused by blood circulatory disorders of the extremities (chronic arterial or venous insufficiency).

EVALUATION OF THE PATIENT


Examining the patient with varicose ulcers one should found out the cause, as this dictates the therapeutic modality.

1. Inspection of the ulcer for the following parametres:

•  size;

•  shape;

•  the wound edges and base: the wound edge can either be even or uneven, undermined, firm or raised; the base can be lined with necrotic masses, fibrin or granulation (fig. 128, colour inset).


Atherosclerotic ulcers are small in size and oval or round in shape and tend to occur in the elderly and be located on the lower third of the leg or on the foot. The granulation is scanty, pale; the wound edges are usually firm, uneven; there are signs of marked chronic arterial insufficiency (see "Arterial occlusions").


Varicose ulcers are commonly large and deep, and located over the medial malleolus; surrounding tissues are indurated and blotchy. The ulcers are unlikely to be tender on palpation. It is noteworthy that one of the diagnostic clues is a combination of ulcer and varicosity of the superficial veins.


Post-thrombophlebitic ulcers result from chronic venous insufficiency in lower limb and are generally located around the medial malleoli. The size of an ulcer may range from tiny (a few centimetres in diameter) to gigantic.


Huge ulcers stretch circularly around the whole lower third of the leg (in the form of a cuff). These are often superficial and have flat margins, their surface being covered by nonviable granulation tissues.The skin on the lower limb, particularly that around the ulcer, is oedematous, firm and markedly indurated (indurative cellulitis).

Post-radiation ulcers usually result from ionising radiation (e.g. radiotherapy, accidental exposure). Necrosis is preceded by skin changes such as focal pigmentation, bright red teleangiectasia, alopecia and skin atrophy; necrosis and ulcer follow. Such ulcers tend to be deep, round or oval in shape with sheer edges with occasional protrusion into the muscles and bones. Areas of sclerotic subcutaneous fat and skin atrophy are commonly found around the ulcer.


Ulcerated tumours are characterised by induration, deep extension, immobility and firm adherence to the surrounding tissues and organs, and have an ulcer on their surfaces. The ulcer has thickened firm, nodular and uneven edges; the base is lined with necrotic tissues, areas of growth (vegetation) are commonly identified along the wound edges (progressive tumour growth).

In a persistent ulcer with firm callous edges (so called «callous ulcer») a biopsy of edge and base is mandatory to confirm either its malignant character or its aetiology (tuberculosis, syphilis, leprosy etc.).

The three therapeutic principles are as follows:

1. Pathogenesis-oriented measures aimed to hamper the tissue degeneration:

 —   restoring circulation ;

 —   excising necrotic tissues.

2. Topical measures (that may either precede or accompany pathogenesis oriented measures) aim at fast cleansing necrotic tissues and eradicating causative microorganisms with enzymatic proteolysis and excision of the ulcer. To enhance tissue regeneration, both physiotherapy and dressing with reparative agents (methyluracyl, pentoxyl) can be applied. Also, skin graft (autodermoplasty) accelerates wound healing.

3. Supportive measures:

 —   adequate vitamin and trace element supplementation;

 —   healthy diet;

 —   anabolism promotion.


A fistula is a pathologic narrow canal within tissues with the walls covered by the epithelium or granulations. It connects organs, normal or pathologic cavities with body surfaces or cavities with one another.


The causes of pathologic fistulae are diverse; the pathologic fistulae can be either congenital (due to defective intrauterine development) or acquired (due to inflammation, trauma or tumour). In contrast, artificial (external or internal) fistulae result from surgeries, e.g. gastrostomy, enterostomy, colostomy, epicystostomy.

Depending on the structure, the following types of fistulae are identified:

•  epithelised, or tubular (i.e. the walls of the fistula are covered by the epithelium);

•  labial, i.e. the mucous epithelium of the hollow organ spreads as far as the skin;

•  granulated, the walls are covered by granulations.


The epithelised fistulae, which are (usually congenital, granulated) are pathologic, while the labial ones usually are typically artificial.


Each fistula has the external skin opening, the canal of different size and the internal opening.

The diagnosis of fistula is based on routine examination of the patient:

1. History: the presence of fistula; the character and the volume of effusion; problems associated with feeding, defaecation, urination, etc.; the genesis of the fistula (congenital versus acquired - trauma, operation).

2. Inspection: presence of the fistula, its localization, structure (tubular, labial), the character and the volume of effusion.

3. Laboratory investigation: intubation, X-ray techniques (fistulography, fistuloscopy), endoscopy.

The treatment of external bowel fistula includes the three aspects:

1. Local therapy;

2. Systemic therapy;

3. Surgery.

  QUESTIONS FOR SELF-CONTROL:  

1. Basic concepts of necrosis. 

2. Causes of necrosis.

3. Results of necrosis.

4. Clinical picture with necrosis.

5. Dry and wet gangrene.

6. Foreign bodies.

SYSTEM OF TRAINING 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.

List of the theoretical questions

1. Classification of necrosis, clinical characteristics of different morphological types of necrosis;
2. Classification, pathophysiological mechanisms of development, diagnostics and treatment tactics in cases of dry and wet gangrene;
3. Classification of trophic ulcers, choice of treatment-diagnostic tactics at different etiological variants of ulcers;
4. Classification of fistulas, choice of treatment-diagnostic tactics for different types of fistulas;
5. Clinical picture in cases of different localization of foreing bodies, first aid.
The list 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.
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Fig. 1. Dry gangrene of the 1st toe (a) and wet gangrene of the foot (b).





Fig. 127. Varicose ulcers of the right foot, autodermic plastics using a free graft: a - varicose ulcer of the foot; b - the ulcer prepared for plastics; c - the ulcerous surface covered with the cutaneous graft; d - successful grafting.








