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RELEVANCE OF THE TOPIC.
Frostbite and electrical injuries occur quite often. The number of deaths in the world from electric current annually is 25 thousand people. Studying this topic along with such sections as diagnosis, treatment of frostbite, electrical trauma, the importance of prevention of lesions, in which the role of medical staff is extremely high. Along with the labor protection measures, the observance of safety is an important sanitary and educational work among the population. All these aspects relate to physicians, mainly therapists, surgeons, as they carry out a health and care district service. Treatment of patients occurs in surgical and resuscitation departments (in hospitals), minor injuries - outpatients. Despite the significant successes of modern resuscitation, the problem of primary reanimation and medical care remains one of the most urgent to date. This necessitates the study of methods of organization and provision of medical care to the victims at various stages.

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

1. Etiological features, pathogenesis of cold injury.
2. Clinical course and degrees of gravity of frostbite.
3. Methods of determining the patient's condition with a frostbite.

4. Organization of measures for the provision of first aid to the victims of frostbite.

5. First aid for victims with frostbite.

6. Responsibilities of the nurse to provide a health program to the victim with frostbite.

7. Local and general clinical signs of electrical injuries, the features of their course.
8. The mechanism of action of electric current on the body.
9. Tactics of first aid in case of an electrical trauma.

Be able to:
1. Diagnose frostbite, electric injury; determine their degree of severity, prognosis.

2. Correctly interpret the manifestations of frostbite, assess the patient's condition and predict the clinical course and effects.
3. Provide first aid for different types of frostbite, electric injury.

4. To evaluate the results of examination of a patient with frostbite, an electrical injury.
5. To establish a diagnosis in accordance with the classification approaches, outline a plan for treatment of the patient with a frostbite, and an electric injury.

Possess of practical skills:
1. To master the technique of applying bandages to victims of electric burn.

2. To master the technique of applying bandages to victims with a cold injury.

3. To master the technique of first aid during frostbite.

4. To master the technique of first aid during electrical injury.
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 depth of the lesion.

	Physics


	Features of electric current.
	Provide first aid to the victim, depending on the characteristics of the attacking agent.

	Histology
	The structure of the skin.
	Determine the depth of the lesion.

	Pathological physiology
	Pathogenesis of shock, the concept of regeneration and healing.
	Be able to determine the phases of the inflammatory process at the place of the defeat. Evaluate the state of the victim.

	Pathological anatomy
	Signs of inflammation at various stages of healing of wounds.

Signs of necrosis, disturbances of blood circulation, shock.
	Determine the severity and depth of tissue damage.

	Propaedeutics of internal medicine
	Method of examination of the patient.
	Collect anamnesis, palpation, percussion, auscultation.


Tests for checking the initial level of knowledge
1. What is the first aid for patient after electric injuries?

A. stopping of further action of current  on a victim;
B. stop of bleeding;
C. reanimation measures;
D. transport immobilization;
E. anaesthetizing.
2. Which of the following factors contribute to lethal electrocution?

A. wet skin surface;
B. rubber footwear;
C. fatigue;
D. heart diseases;
E. condition of alcohol intoxication.
3. Which of the following damages causes electric current:

A. radiation
B. thermal;
C. chemical;
D. mechanical;
E. cryodestructive.
4. First aid for frostbite should include everything except:

A. infusion of heated solutions;
B. administration of antitetanic serum;
C. general warming;
D. applying a dry sterile bandage;
E. to rubbing the area of damage by snow.
5. The clinical signs of the first degree of frostbites include:

A. formation of blisters with hemorrhagic contents;
B. loss of algesthesia;
C. itch;
D. blackening of skin;
E. loss of tactile sensitiveness.
Standards for answers:

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

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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Orienting basis of action
Using visual aids, diagrams, tables, students disassemble the concept of frostbites and electric injuries.

After studying this topic, students should have an idea of the classification of frostbite in depth, area, severity; local and general manifestations of cold trauma; forecast of frostbite; local and general manifestations of frostbite and electric burn; the concept of frostbite and electric burn; first aid in cases of frostbite and electric injuries; concept of hypothermia, periods of clinical course; principles of first aid for electric burn and hypothermia.

In the surgical department, students under the supervision of a teacher examine patients with frostbite or electric burn.

First aid in cases of frostbite:

- transportation of the patient to a warm room;

- wet clothes, shoes should be removed;

- rubbing frozen areas of the body. Feature: the area should be gently massage with a hand, a woolen cloth, and not a rough swab so as not to encounter scratches - the gate for infiltration;

- lubricating the skin with alcohol after rubbing;

- overlaying of dry heat-insulating bandages;

In the clinic:

- intravenous and intraarterial infusion of drugs that improve blood flow;

- antipyretic prophylaxis (administration of antitetanic serum in a dose of 3000 IU and tetanic anatoxin).

First aid in cases of hypothermia:

- transportation of the patient to a warm room;

- to cover the body of the patient with heaters;

- hot tea, coffee;

In the clinic:

- infusion of warmed saline solutions (Acesol, Disol, Ringer solution);

- elimination of acidosis (Lactasol, sodium bicarbonate);

- elimination of hypoxia (oxygen therapy, reopoliglyukin).
Determination of the depth of defeat of frozen tissues by alcohol test:

With cotton or gauze balls and ethyl alcohol, the treatment of the affected area is performed. In the presence of a patient frostbite 1-2 st., The test will be positive. There is pain and temperature hyperesthesia. If the patient have a frostbite 3-4 st. The test will be negative, the patient will not feel pain, which will testify to the defeat of the skin on its entire thickness with complete defeat of the malpiphaise layer and derivatives of the skin, subcutaneous fatty tissue.

CONTENT OF TEACHING

FROSTBITES


Under effect of low temperatures the local cooling – frostbite and general cooling – freezing is possible.

          Frostbite – local defeat of skin and deeply lying tissues stipulated by a cold. Necrosis of tissues is stipulated by indirect effect of a cold, and disorders of blood circulation: spasm, and in reactive period - paresis of vessels (capillary tubes, small-sized arteries), decreasing of blood flow, stasis of uniform elements of blood, formation of trombus. In consequent the morphological changes in a walls of vessels comes: swelling of endothelium, plasmatic impregnation of endothelium structures, formation of necrosis, and connective tissue and obliteration of vessels.

          Thus, necrosis of tissues at frostbite is secondary and its development proceeds in a reactive phase of frostbites. The changes in vessels after transferred frostbites creates conditions for development of obliterating diseases, trophic disturbances.

          Most frequently (95 %) are subjected frostbites of limbs, as at cooling in them blood circulation disturbs faster.

          In clinics of frostbite distinguish two periods: before reaction (latent) and reactive. Latent period, or the period of hypothermia, proceeds from several hours about day is prior to the beginning of warming and recovery of blood circulation. The reactive period begins from the moment of warming of injured organ and recovery of blood circulation. Distinguish early and late reactive periods. The early reactive period proceeds 12 hours from a beginning of warming,  is characterized by disturbances of microcirculation,  changes in a wall of vessel, hypercoagulation andformation of thrombus. The late reactive period comes after early and is characterized by development of necrotic changes and infectious complications. For it are characteristic intoxication, anaemia, hypoproteinemia. On depth of a defeat are distinguished 4 degrees of frostbites:

1 and 2 degrees – surface frostbites, III and IV – deep. At frostbite of I degree has place disorders of  blood circulation without necrotic changes of tissues. The full recovery comes to 5-7 day. Frostbites of II degree are characterized by damage of a surface layer of a skin, germinative layer is not damaged. The desroyed elements of a skin after 1-2 weeks are restored. At III degree frostbites is subjected necrosis of all thickness of skin, the zone of necrosis places in underskin fat. The regeneration of skin is impossible, after tearing away of scab develops granulating tissue with consequent formation of cicatricial tissue, if was'nt performed transplantation of skin for closing of defect. At IV degree to necrosis are subjected not only skin, but also a deeply lying tissues, the boundary of necrosis on depth passes at a level of bones and joints. Develops dry or humid gangrene of an injured organ, more often in distal parts of limbs (feet and hands).


At examination of the patient it is necessary to find out the complaints, anamnesis of disease,  condition, at which there was frostbite (temperature of an air,  humidity, wind, duration of stay of patient on a cold, volume and character of rendering first aid).


It is extremely important to install presence of the factors lowering as general resistibility of an organism to effect of cold (an exhaustion, overfatigue, loss of blood, shock, avitaminosis, alcoholic intoxication), and local stability of tissues (obliterating diseases of vessels, disturbances of  innervation,  trophic disorders in tissues at earlier transferred frostbites). In latent period the patients in the beginning marks appearance of parestesia in the field of a cooled part of a body, and then the feeling of dumbness of skin. The pain arises not always. The skin in area of frostbite more often is pale, less often cyanotic, it's cold, its sensitivity is reduced or lose completely. In this period it's impossible to determine a frostbites degree. It is possible only to suppose at absence of sensitivity the frostbites of heavy degree.

          At warming of a limb in accordance with recovery of blood circulation the reactive period comes. In area of frostbite appears pricking, burning, itch and pain (at steep frostbites the pain does not amplify), a limb get warm. At inspection the skin becomes red, and at deep frostbites cyanotic, with a marble hue or with expressed hyperemia. In accordance with warming appears swelling of tissues, which is more expressed at deep frostbite.

          To detrermine the frostbites prevalence and degree it is possible only at development of all symptoms, in some days.

          At frostbite of  I degree the complaint of the patients is appearance of a pain, sometimes burning and intolerable during warming. The pallor of a skin in accordance with warming is replaced by hyperemia, a skin becoms warm, swelling of tissues minor, is limited to a zone of a defeat and does not accrue. All kinds of sensitivity and motions in joints of hands and feet are saved.

          At frostbite of II degree the patients complain on itch of a skin, burning, tension of tissues, which keeps some days. A characteristic indication is the formation of blisters, which more often appears per the first day, sometimes on 2-nd and rarely on 3-5th day.      The blisters are filled by transparent contents, at opening them the pink or red surface of papillary layer of skin sometimes covered by fibrin is determined. The touch to bare layer on bottom of a blister calls pain response. Swelling of skin is more then zone of a defeat.

          At frostbite of III degree are marked and more significant a continuous pain, in anamnesis - long duration effect of low temperatures. In reactive period a skin of purple colour, cold to the touch. The blisters appears rarely, are filled by hemorrhagic contents. In first day and even hours develops expressed swelling, overstepping the bounds of a defeat of a skin. All kinds of sensitivity are lost. At removing of blisters strips their bottom of darkly blue-purple colour tolerant to injections and an irritant operation of a gauze ball, moistened by spirit. In consequent develops dry or humid necrosis of a skin, after its tearing away appears granulating tissue.

          Frostbite of IV degree at the first hours and days differs from frostbites of III degree a little. The injured segment of a skin pale or cyanotic. All kinds of sensitivity are lost, limb is cold to the touch. The blisters appears at the first hours, they are flabby, are filled by hemorrhagic contents of dark colour. Fast develops swelling of a limb-   after 1-2 or some hours after its warming. Swelling takes area considerably large, than zone of necrosis:  so, at frostbite of fingers it is spreaded to whole hand or foot, at a defeat of a hand and foot -  for all shin or forearm. In consequent develops dry or humid gangrene. Per the first days always it is difficult on exterior to distinguish a defeat of III and IV degrees. After one week falls down swelling and the line of demarcation which divides necrotic tissues from viable will be derivated. 

On etiologic factor are distinguished frostbites from a dry frost, chilblain, contact defeat and " trench or marsh foot ".

          At frostbites from low temperature 20-30 C (dry frost) more often suffers limbs, especially feet and hands that are promoted by tight footwear, sweating, alcoholic intoxication.

          Chilblain more often meets at the young people under an operation of moderate low temperatures and reduced individual resistibility to a cold.

          Contact frostbite happens at a direct contact to subjects having low temperature and are accompanied by defeats of III and IV degrees.  

          In an outcome of long duration repeated (at alternation of cooling and warming) cooling of legs at temperature from 0 up to + 10 C at high humidity the special kind of local cold trauma - "trench foot" develops. The duration of cooling makes usually some days, then, after some days, arise aching pain in legs, burning, numbness.  At inspection feet are pale, oedematic, and cold to the touch. The loss of all kinds of sensitivity is determined. Then there are blisters with hemorrhagic contents, which bottom are the segments of necrotic papillatory layer of skin. The expressed indications of toxication are marked: high temperature of a body, tachycardia, weakness. Frequently joins sepsis. 

          First aid. The fast warming of an injured part of a body is a basic element of treatment, as it results in the prompt recovery of blood flow.  For warming any means can be used, but the best outcome is achieved at fast warming. It is necessary to bring a patient in a premise as soon as possible. For warming of limbs in military-field conditions use such heat sources, as fires,  hot water bottles. The injured hand can be located in axillary area, on abdomen, between femurs of patient or personne who gives the help.

          In all cases of rendering of first aid it is necessary to increase heat production and to reduce heat emission by way of warming of patient, to give him hot drink,  spasmolytic drugs.

          In time carried out correct assistance in latent period also allows to avoid primary necrosis of tissues.

          Treatment. First of all provide recovery of broken blood circulation, therapy of local defeat,  prophylaxis and treatment of infectious complications. Apply conservative and operating methods of treatment.

          The basic place in conservative treatment is taken infusion therapy. Application  of solutions for infusions and transfusions variously depends on period of a defeat. In  latent period (period of hypothermia), when are present strong spasm of vessels,  increase of viscosity of blood and aggregation of uniform elements of blood,  apply intraarterial and intravenous infusions of preparations normalizing methabolic processes: reopolyglucin, reogluman (10 % a solution of dextran and 5 % solution of mannit in 0,9% solution of sodium chloride); spasmolytic means: 2 % solution of papaverin 2 мл,  1 % solution of nicotinic acid 2 мл in a mixture with 10 мл of 0,25 % procaine solution (intraarterial). For preventive maintenance of thrombosis introduce heparine in a doze 20000-30000 U. This therapy is continued and in early reactive period during first 12 hours after warming of a limb. 

          At early intoxication use blood substituts of detoxication action (hemodes, neocompensan), crystalloids. Apart from intraarterial and intravenous infusion of heparin,  introduce subcutaneously 5000 U each 6 hours.

          In late reactive period in connection with development of necrosis, intoxication, associated with infectious complications apply detoxicating preparations, components of blood, immunological preparations, preparations for parentheral feeding. Like antibacterial means use antibiotics, bacteriophags, chemical antiseptics. 

           The surgical treatment at frostbites is directed on a coretraction of necrotic tissues and substitution of a defect by own tissuess. Apply necrotomy - dissection of necrotic tissues in terms up to 3 days, necrectomy - early (per 1 day) at gangrene and threat of sepsis and deferred - after 15-30 days of trauma; amputation of a limb - removing of injured segment in proximal to demarcation line; reconsrtructive operations - skin graft on granulating wound, improving of a function of a stump, recovery of cosmetic defects.

          Local treatment of frostbite begins from a primary toilet. Remove bandage, and treat skin by spirit and superimpose salve bandage with antiseptics, for example with synthomycin emulsion.

          At frostbites of I and II degrees treatment conservative, consists of change of bandages through each 2 - 3 days. At frostbite of II degrees it is possible to cut blisters at the basis, and at suppuraion to remove contents of a blister with exfoliating epiderm. After removing of blisters superimpose bandage with antiseptics.

          At frostbites of III degree the treatment in basic is conservative, consists of change of bandages with antiseptics, proteolytic enzymes. To refinement of a wound from necrotic tissues at small its sizes apply salve bandage for acceleration of cicatrization. At large wounds resort to skin grafting.

          At frostbites of IV degree conservative treatment (application of antiseptics for preventive maintenance of contamination of wounds) is preparation stage to surgical treatment. The local treatment of frostbite of IV degree is carried out stage by stage and actuates necrotomy, necrectomy and amputation. Necrotomy is performed to the end of 1-st week: dissects necrotic tissues up to a bone. Anaesthetizing it is not required, as the sensitivity is lost. The derivated wounds are treated on a principle of treatment of purulent wounds: apply antiseptics, proteolytic enzymes. After necrotomy the condition of the patients is improved, as decrease of intoxication, swelling of rounded tissues and hyperemia of skin, is precisely determined demarcation line. Through 7-10 days after necrotomy perform necrectomy: remove all necrotic tissues in limits of necrosis, on 1-2 sm in distal from demarcation line. After 2-3 weaks after necrectomy perform amputation of a limb in functionally expedient position of a limb. 

          General cooling, freezing. This heavy pathological condition of an organism arising at reduction of temperatures of a body lower than 34 C,  in rectum lower than 35C. In the basis of changes, arising in an organism, lies the disturbances of blood circulation,  methabolism of substances, hypoxia of tissues. There are 3 degrees (forms) of general cooling : easy (adynamic) at drop of temperature of a body up to 35-34 C;

mean weight (stuporous form) at a drop of temperature to 33-29C ; 

heavy (convulsive form) at a drop of temperature of a body lower 29 С. 

A drop of temperature of a body up to 25- 22 C results in death of patient. 

          The easy degree of general cooling (adynamic form is characterized by a general fatigue,  weakness, somnolence. Motions held down,  speech is scanned, pulsus rarus 60-66 in 1 min,  arterial pressure frequently moderately is increased (140/100 mm). Patient marks thirst, shivering. The skin is pale or cyanotic,  marble colouring (alternation of pale and cyanotic spots), appears " a goose skin ", temperature in rectum 35-33 C.

          At cooling of mean weight (stuporous form) consciousness oppressed, sight senseless,  the motions in joints are sharply held down, infreqent shallow breathing (8-12 in 1 min), bradycardia (56-34 in 1 min), pulse of weak filling,  arterial pressure is moderately reduced. A skin is pale,  cyanotic, cold to the touch.

          At a heavy degree of cooling (convulsive form) the consciousness is absent,  pupils narrow,  the response on light flasque or completely is absent. Are marked tonic spasms of limbs to straighten them it is possible with a large transactions (rigor). The chewing muscles,  muscles of abdominal press are reduced,  are intense. Skin covers pale,  cyanotic, cold to the touch. Breathing infreqent (4-6 in 1 mines), shallow, intermittent. The pulsus rarus, weak filling (34-30 in 1 mines), arterial pressure is reduced or is not determined.

          The first aid is directed on fast warming of patient. He is placed in a bath with a water of temperature 36 C, with consequent increasing of temperature up to 38-40C. during 15-20 min. Warming continues usually during 1,5-2hours before increase of temperature of a body up to 35 C.  Simultaneously give hot drink to the patient (tea, coffee), intravenously introduce 50-70ml of 40 % glucose solution,  5-10 ml of 10 % calcium chloride solution,  200 ml of 5 % sodium hydrocarbonate solution,  introduce cordiovascular means (corglycone, caffeine), antihistanine preparations,  analgetics.

          After warming in reactive period begins preventive maintenance of possible complications or treatment of developed complications (bronchites, pneumonias, pulmonary oedema, oedema of brain, neuritises, paresises, paralyses etc.).      

ELECTRICAL INJURIES

Electric shock – it's a damage of an organism by electric current, to determine which scales not always is obviously possible. At an electrotrauma the tissues are damaged not only in the field of a contact (skin, mucous membrans), but also on all  path of passing of an electric current through a body of the person.

          The electric current can call damage as at direct contact of the person with electric  wire, and by indirect way through subjects which conducts elecrticity.

The electrocurrent calls different specific (electrophysiological, electrochemical, thermal, mechanical) and unspecific (burns, mechanical traumas, light damage of a organ of vision etc.) damages.


The damaging action of a current depends on its force, duration of effect, and also properties of nervous and cardiovascular systems, singularities of a skin (humidity, thickness of epiderm) person. Increased excitability and lability of a nervous system, weak development of epiderm and humidity of a skin of hands promote origin of heavy changes in an organism even at operation of a current of low voltage. And on the contrary, dry skin, cutaneous callosity possessing large resistance, reduces danger of development of heavy general disturbances at contact to low-voltage current.


In a place of inlet of current (and sometimes outlet) on a skin will be derivated rounded grey or dirty-brown colour with numerous holes segments of dry necrosis (burns of III-IV degree), enclosed by a skin with meshes as honeycombs formed owing to instantaneous evaporation of tissue fluid. Alongside with such scores of inlet of a current can be observed a stage signs of a current on a skin of adjacent segments of limbs, in the field of bends on line of distribution of a current. The scores of current are results of transformation in skin of electrical energy in thermal. In tissues, rich by fluid (muscles, vessels and other tissues) and having small resistance, thermal effect of current is exhibited poorly. Thermal defeat (necrosis of muscles) can be a source of intoxication of organism by myoglobin and stipulate nephritic insufficiency. In origin of disturbances of a function of above-stated tissues and organs the large value has an electrolytic action of current. In muscles it is characterized in development of spasmes (contractures), stipulating a phenomenon of "freezing" - impossibility to unbend a hand (to be teared off from a source of a current without assistance). At such patients ventriclar fibrillation, convulsive spasm of the diaphragm and paralysis of breathing quite often are the reasons of death. Bones and joints also have significant resistance, they can be striked by a current owing to mechanical and thermal operation ("hole-like" fractures, melting with formation of so-called pearls). In soft tissues the passing of a current also is accompanied by stratifying of filaments with formation of cavites. The unspecific action of a current is exhibited by mechanical damages owing to convulsive spasms of muscles, in this connection the fractures are possible. In an outcome of fire of clothes there are burns. The electrical burns can be specific and unspecific.

The unspecific burns can be stipulated by action of high temperature, ultra-violet and infra-red rays of a volt arc.


The specific action is connected with heat production because of resistance of tisses at passing through them of electric current, and it in turn conducts to burns. The electroburns differs by depth of a thickness of defeat and are accompanied by loss of all skin and deeply lying tissues up to charring. On a skin in places of contact with the conductor will derivate "current scores" (scab more often of the round form from several mm up to 3 sm in diameter with torus-form impression in centre). 

Characteristic of electroburns is the disturbance of sensitivity and fast explicating oedema of tissues both in a place of a defeat, and far from it. A singularity of electrical burn is that in an outcome of its origin there can be a loss of tissues down to coagulation of proteins. The electrical burns are characterized by presence of necrosis of skin of the various form and size, more often grey or light brown colour. It is necessary to mean, that the electrical burns are accompanied by expressed trophic changes, by microcirculatting disturbances and by angiospasm. In this connection the healing of burn wounds flows past long duration and is accompanied by numerous complications, among which the leading role belongs to a purulent infection. As at electroburns practically does not happens burns of I and II degree, it is offered to select only 2 degrees: III - necrosis of skin and underskin fat and IV-necrosis of muscles and bones. One from characteristics of electrical burns is minor expression of pain syndrome both in the focus of destruction of tissues, and round it.


The current of low voltage calls energization with spasms of muscles, high voltage calls electronarcosis. The passing of a current through a brain is accompanied by heavy changes (oedema, bleeding with loss of neurons and paralysis of centres). At action of a current of high voltage more often there are heavy local damages - burns, down to separation of parts of a body, destruction of walls of cavites (chest, cranial), bones (breastbone, ribs, skull). Ventricular fibrillation of heart usually does not come because of short-time action of current, as owing to spasms arising still up to a direct contact to a wire, the body of the person is rejected and electrical circuit is breaked. At the moment of action of a current patient feels an acute pain or burning, there are spasms, shiver. At switching-off of current it are marked weakness, depression, falling of ABP. Sometimes, on the contrary, the person is exited, consciousness confused, the ABP is increased. In many cases even the current of low voltage at a continuous action calls heavy general responses (shock, asphyxia) owing to disorders of activity of heart (ventricular fibrillation), breathing (convulsive spasm of the diaphragm). Sometimes these disturbances are observed simultaneously and at absence of the well-timed help results in death of patient.


The action of a current of high voltage is accompanied by even more deep disorders in an organism, quite often paralysis of centres of a head brain and defeat of internal organs, up to development " of imaginary death ".

The mechanism of origin " of imaginary death " consists of deep depressing of a central nervous system, ventricular fibrillation, tetanic spasm of respiratory muscles. Сardial activity and breathing become imperceptible and, if urgent measures are not performed, patient can die.


At action of a lightning usually comes instantaneous death because of thermal destruction of tissues. At a defeat by lightning are observed "signs of a lightning" on skin as tree-like or zigzag bands of red-cyanotic colour vanishing at pressure. They are a result of paralytic extension of vessels on a path of passing of a current. At a defeat by atmospheric electricity during thunder-storm many patients dies on a place of accident. At patients stayed alive after injury by lightning are marked disturbances of cardial activity and breathing. Sometimes patients are in heavy coma. On a skin it is possible to detect tracks of a burn of light brown colour. In the urgent order carry out reanimation measure as indirect massage of heart and artificial breathing. After that patient is transported in hospital. It is necessary to remember, that to bury the patient injured by lightning in ground is an error, because of which actual help can be overdue.


The first aid at injury by electrocurrent consists of detachment of patient from a source of current, gap of a circuit. After a detachment from a conductor to the patient located in a condition of a heavy shock, it is necessary to begin immediately reanimation measures - artificial ventilation of lunghs and massage of heart and to continue them before recovery of activity of heart and breathing or before biological death.


At a capability make electrical defibrillation of heart. At the patients with saved breathing, but absent consciousness carry out measures on prophylaxis of asphyxia (removing of a head to the back or turn face on side or downwards).

The treatment of burn wound consists of processing of skin by 0,5 % solution of ammonia, wiping of segments of necrosis by 70 % ethyl spirit and superposition of aseptic bandage. All patients with electrical burns should be transported in hospital.


At electroburns of limbs accompanied by necrosis of muscles on stretch of 1- 2 segments, the early amputation is performed. Transferred electrotrauma sometimes leads to death of patients from nephritic insufficiency (myoglobin nephrosonephritis) or sepsis. At them long duration are saved neurulogic and psychoemotional disturbances, weakness, head pain and other symptoms. 

QUESTIONS FOR SELF-CONTROL:  
1. The notion of cold trauma.

2. Classification of frostbite.

3. The notion of electric shock.

4. First aid in patient with frostbite.

5. First aid in patient with electric injuries.
SYSTEM OF TRAINING TASKS

1. You came to the challenge. On the street lies a person without consciousness. Air temperature -20 degrees C, wind. At examination, the patient has a sharp pallor of the skin of the fingers, the capillary pulse is not determined, and the fingers are covered with ice crust.

Your diagnosis and actions?
2. The surgical department received a patient with complaints about the lack of sensitivity in the fingers of the feet, swelling of them. When collecting anamnesis it turned out that on the eve of the cold long waiting for public transport. Frozen fingers of the feet. The houses were warming their feet in the hot tub, but the sensitivity did not recover. When viewed: feet are swollen, cyanosis of the fingers is noted, lack of sensitivity in them, capillary sample is negative.

What is your diagnosis and treatment?

3. The surgeon-intern hospitalized a patient who got lost in the woods during a ski walks. Patient with consciousness, but inhibited; body temperature lowered to 32 degrees C. Senior colleague surgeon advised him along with medication therapy to warm the patient as soon as possible. What way can this be done?
4. Patient K., 58 years was on the winter fishing. When he came home, he felt pain in feet after a while. He turned to the doctor. On objection examination of the feet, the skin was pale, and after warming it became red, warm to the touch. Swelling - insignificant, limited by fingers. All types of sensitivity are preserved. No blisters. What is the degree of frostbite?

5. During work on the sawmill, workers heard a cry of a colleague which was repair the electric motor. At the place where this happened was found electrician S., 29 years old, who convulsive kept for the  device wich is not turned off by mistake. What do you need to do first when providing first-aid for the victim?
6. From a district hospital in a clinic a patient is delivered with frost-bit of both foots in a late reactive period. The state of patient is heavy. Both feet fillings out, sharp cyanosys of skin is marked on them  by a grey tint, a sensitiveness absents fully. For the lines of demarcation – blisters with festering maintenance. A skin is on the shins of hyperemia. A temperature of body is 38 degrees .

What is diagnosis, additional inspections and medical tactic?
7. A patient with frost-bit of foots of III-IV degree on fifth days after a trauma began to grumble about a weakness, fervescence to 39 degrees, cough, shortness of breath. Both feet fillings out, skin of shins of hyperemia.

What complication could develop for a patient? What additional inspections for clarification of diagnosis will you conduct? Your medical tactic?
8. Patient A., 43 years, delivered in a hospital after the  stay in winter in mountains. At a receipt: complaints are pain in both feet and their numb. Objectively: the skin of foot is pale, cold, the sensitiveness of it is mionectic, a pulsation on peripheral arteries is sharply hyposthenic. What first aid must be rendered a victim?
9. Patient which the electro-burn of the right IV degree raceme 2 days ago entered to surgical department. At a brush, forearm and shoulder, fillings out sharply, hard at palpation. A sensitiveness in the s of brush is hyposthenic.

What urgent surgical treatnebt must you ?
List of the theoretical questions

1. Frostbite: definition, degree of defeat.

2. Frostbite - pathogenesis, clinical picture.

3. Features of first aid to the patient with frostbite.

4. Principles of treatment of frostbite in a hospital.

5. Responsibilities of the nurse to provide a health program to the victim with frostbite.

6. Electric injury, local and general manifestations of the peculiarities of the course.

7. Features of first aid to the patient with electric injury.

8. Principles of treatment in case of an electrical trauma.

The list of practical skills
1. To master the technique of applying bandages to victims of electric burn.

2. To master the technique of applying bandages to victims with a cold injury.

3. To master the technique of first aid during frostbite.

4. To master the technique of first aid during electrical injury.
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Cold injury





Frost-bite





Chilling





Total cooling





“Ditch foot”








Factors:





General: 


tiredness;


alcohol


hypo- and adynamia





Local: Diseases of blood vessels;


Trauma and frost-bite in anamnesis





Weather:


High humidity;


Strong wind








Early





Clinical periods





Before reactive





Reactive





Late





Spasm of  vessels 





High level of  hystamin, serotonin,  kinins





Pain 





Patogenesis





Necrosis 





Violation of intracapillary  blood circulation 





Hyperadrenalinemia 





Hypercoagulation 





Classification 





Deep





Superficial 





Іst – hyperemia and swelling of skin





ІV – overall necrosis of skin and tissues 





ІІІ – necrosis all layers os skin and some parts of fat tissues 





ІІ – damaging under Malpighian layer, blisters





Alcohol





Cold





Needle





Checking degree of damage (tests)





Capillaroskopy of nail-bed, contrasting angyography, thermography, X-ray investigation of bones, reovasography, level of creatinkinase





Methods of investigation: 





Local 





Conservative





First aid





Treatment 





Complications 





Primary treatment





Necrectomia 





Late  (after 1-2 month after damaging): 





Early (during 1-2  weeks after frost-bite):





Necrectomia





Early and  late amputation





Operations for reconstruction and 








Electric injury





Specific damages





Nonspecific damages





Damages





Current damages tissues during going through human body





Burns by voltage arc


Burns after combustion of clothes


Trauma after fall down





Chemical





Electrolytic





Thermal 





Mechanical 





Local changes





General changes 





Index of  current





Tetanic cramps, tiredness, drowse, headache, faint





Absence of pain syndrome





Necrosis along vessels 





Nervous system





Symptoms of high intracerebral pressure





Swelling of tissues





Symptoms concussion of the brain 





Break of bones, local necrosis





Cardio-vascular system





Pain, arrhythmia, fibrillation, asystole, hypo-, hypertension





Respiratory apparatus





Anhelation, apnoea, small pulmonary bleeding





Hyposalivation, nausea, vomiting, constipation, diarrhea





Gastrointestinal tract





Stop of electric current, cardiopulmonary resuscitation, general massage of body, sterile wound dressing, transportation to hospital





First aid





Treatment





Local





Prophylaxis of hepatic insufficiency


Prophylaxis of kidney insufficiency


Correction of arrhythmia


Antibiotic therapy 


Prophylaxis of tetanus





General





Complications 





Secondary necrosis of tissues, late bleeding, osteomyelitis, neuritis, neuralgia, contraction, functional and organic disorders internals








