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Theme №1. The use of electric currents and electromagnetic fields in clinical practice (use of continuous, pulse and alternating currents, the use of electromagnetic fields HF, UHF, SHF, EHF). Mechanism of action, indications, contraindications, equipment and methods of treatments.

I. Relevance of the topic:

Electric currents have been used in medicine with the therapeutic purpose for more than 200 years. Various electromagnetic fields have been used for more than 100 years: general franklinization - since 1882, general d’arsonvalization – since 1892. Magnetic fields have been applied for about two thousand years. K.Galen wrote about them in the second century A.D. Some kinds of electromedical influences are rather new (TENS-, SWF-, MDM, Infita-therapy).

II. Learning Objectives:

Know:

· the basic methods of electrotherapy

· methods of application of constant electromagnetic currents

· mechanism of action of electroprocedures

· medicinal electrophoresis

 To be able to:

· the basic methods of electrotherapy to be able to assign the physiotherapy with different pathologies

· to understand the mechanism of therapeutic action of various types of electroprocedures

· indications and contraindications to all methodic  of electrotherapy

· pharmaceutical substances often used for electrophoresis

III. Interdisciplinary integration:

	№ 
	Discipline
	Know:
	To be able to:

	1.
	Previous (providing) courses: -

History of medicine;

- Medical statistics

- Medical law 
	The historical path of development of physiotherapy

Methods for calculating statistical health indicators.

Legal basis for providing primary health care to the population of Ukraine.
	Identify major historical steps  of general physiotherapy.
A comparison between the main sources of funding for primary health care.
To carry out the calculation of key indicators used in medical statistics physician initial phase of care

	2.
	The following subjects (those that are provided): - management 
- Social medicine
	Basic principles of organization and management of institutions working in the field of medical reabilitation stages,  spa treatment.

Social aspects of primary care.
	Calculate the cost of medical services.

	3.
	Intersubject integration (between the themes of the discipline):
	Organization of physical therapy patients through the provision of the most common diseases of internal organs
	Knowing the mechanism of action of physical factors, independently of the procedure to appoint the methodology


Content topics classes:

Methods of application of constant electric currents (continuous and impulse)

     Galvanotherapy is a medical influence (MI) by continuous constant electric current of little strength (up to 50 mA) and low tension (up to 80 W).

     Electrical stimulation is a MI on the tissues and organs (mainly on the nervous-muscular apparatus) by impulse currents of various form and frequency (1-160 Hz) for normalization of their functions.

     Diodynamotherapy is a MI by rhythmic semi-sinusoidal currents with frequency of 50 and 100 Hz, transferred independently or in alternating among themselves with pauses.

     Electrosleep is a MI on the head by rhythmic impulse rectangular currents of low frequency (more often from 5 up to 160 Hz, small strength- 2-8 mA and tension up to 50 W). **

     Cerebral (transcranial, central) electroanalgesia is a MI on a head by rhythmic rectangular currents of low and average frequency (60-100 and 150-2000 Hz), current strength - up to 3-4 mA

     Mesodiencephalic modulation (MDM) is a MI on the head by highly specific rectangular impulse currents with frequency of 60-90Hz, duration 4 mc, amplitude 1-5 mA with an additional constant component (ACC).

     TENS-therapy - (short impulse electroanalgesia) is a MI on the tissues by 

rhythmic impulse (rectangular, sinusoidal sawtooth, bipolar and dissymmetric) currents of little strength and low frequency (2-200 Hz)  for anesthesia.
* Methods of electrotherapy are carried out in the form of numerous techniques stated in instructions, available in each apparatus. They are stated in special or fuller instructions.
** The equipment of electrosleep with other characteristics of current is occasionally applied.
2.2. Methods of application of constant and alternating electric currents

     Electropuncture is a MI on biologically active points by weak currents (mono-and bipolar, current strength is from 100 mcА up to 1 mA) of low and average frequency (20-2000 Hz).

     Amplipulse therapy* is a MI on the tissues and organs by sinusoidal currents of average frequency (2000-5000 Hz), the modulated frequencies (10-150 Hz), current strength is up to 10 mA. Nonrectified regimen is application of alternating current, and rectified - constant current.

     Highsonic therapy is a MI by alternating modulated electric current in a frequency range from 4.096 up to 32.768 Hz, current strength is up to 10 mA.

     Interference-therapy is a MI by crossed sinusoidal currents of average frequency (4000-5500 Hz).

     Fluctuation therapy is a MI by peaked currents, spontaneously changing frequency and strength ("chaotic" - up to 3 mA) in a range from 100 up to 2000 Hz. They can move in regimens of constant and alternating currents.

     Ultrasonic therapy is a MI by continuous alternating currents of suprasonic frequency (22 kHz), small strength (up to 3 mA).

      Local darsonvalization is a MI by impulse alternating currents of high frequency (100-110 kHz, of little strength- up to 0.02 mA). Frequency of flashes (impulses) is 50-100 Hz and tension - 20-30 kW.

     Electrophoresis with medicinal substances is a combined use of constant currents and medicines introduced by them into the tissue: galvano-, diodynamo-, electrosleep-, flucto-, amplipulse phoresis with medicinal substances.

     In electrophoresis with strong medicines and poisons their medical action prevails.

2.3. Methods of application of electric fields

     Franklinization (electrostatic douche) is a general and local MI by constant electric field of high tension (up to 40 kW).

     Infita therapy is a MI by impulse low-frequency electromagnetic field on the central nervous system (20-80 Hz).

     UHF-THERAPY – a MI by alternating electric field of ultrahigh frequency (27.12 and 40.68 MHz).

2.4. Methods of application of magnetic fields

     Constant magnetotherapy is a MI by constant magnetic field. Value of magnetic induction is up to 100 mT.

     Low-frequency magnetotherapy is a MI by alternating magnetic field of low 

frequency (more often about 50 Hz). Value of magnetic induction is up to 100 mT.

* Conditionally it may include application of medical currents from apparatus of a series "Стимул".
     Impulse magnetotherapy is a MI by impulse magnetic field of low frequency (from 10 up to 150 Hz) and different strength (value of magnetic induction is from 10 mT up to 1.5 Т).

     Inductothermy is a MI by alternating magnetic field of high frequency (13.56 mHz), a wavelength is 22.13 m.

     UHF- Inductothermy is a MI by alternating magnetic field of ultrahigh frequency (27.12 and 40.68 mHz). 

2.5. Methods of application of electromagnetic fields (irradiations)

     Decimetre wave therapy (DMW-therapy) is a MI by electromagnetic waves of decimetre range (frequency - 430-460 mHz, a wavelength is 33-65 cm).

     Centimetre therapy (CMW) is a MI by electromagnetic waves of centimetre range (frequency - 2375-2450 mHz, a wavelength is 12.5-12.4 cm).

     Extremely high-frequency therapy (EHF-therapy) is a MI by electromagnetic waves of millimetre range (frequency of 42-65 GHz, length of waves is 7.1-5 mm).

     In the literature the first two methods are often united by terms microwave or SHF – therapy.

     Medicine of many countries widely applies impulse electric currents, magnetic and electric fields of UHF, microwaves, electrophoresis with medicinal substances and to a lesser extent various ways of magnetotherapy.

The mechanism of action of electroprocedures

     There is movement of ions in the tissues under the influence of constant currents. Cations (ions +) move to the cathode, and anions (ions-) to the anode. There is electrolysis of water and substances dissolved (ionization) in it. Under the electrodes of an opposite sign ions lose the charges and turn into elements possessing high chemical activity. Reaction of the medium changes: acids are formed under the anode, and alkalis are formed under the cathode. The chemical substances formed and the changed reaction of the medium essentially changes permeability of the tissues, course of biochemical reactions, and physiological and pathological processes. 

     There is a depression of permeability of the tissues, consolidation, weakening of excitability of the nervous receptors, fibres of the cells (anelectrotonus) under the anode and increased permeability, loosening of tissues, and enhanced excitability of the nervous elements (catelectrotonus) under the cathode. Under the electrodes there is formation of nosologically active substances (bradykinin, acetylcholine, histamine, etc.), the vasodilatation, and activation of metabolism. This is more expressed under the cathode. Regeneration of the tissues is also stimulated under it. Electroprocedures can activate phagocytosis, development of interferon and antibodies. When applied locally, currents can influence a functional condition of various organs and systems. There are mainly local reactions, segmentary-reflex, reactions at the distance and general. The expressiveness of the reaction depends on characteristics of currents (the form, strength, frequency of impulses), durations of procedures, areas and zones under the influence, rate of procedure administration, and duration of the course of treatment.

     Impulse currents of low frequency (20-50 Hz) have mainly irritating effect and are used for electrical stimulation of the muscles - electrogymnastics. Impulse currents of higher frequency (100-200 Hz and higher) are more often applied to suppression of painful sensitivity, and electroanalgesia.

     In shortened duration of current impulses up to 0.1-0.4 milliseconds and little current strength (5-30 mA) only the analgetic effect is given – TENS -therapy. The form of impulses is also important. Peaked and rectangular impulse currents possess greater irritating influence on the tissue than wave and exponential ones.

     Impulse currents of higher frequency (2000-5500 Hz) get into the tissues deeper than continuous or currents of low frequency (with other conditions being equal). They possess a greater anesthetizing action.

     A special role is played by electrosleep, mesodiencephalic electromodulation and cerebral electroanalgesia in which the electric current gets inside the cerebral cavity, influencing various structures of the brain. Alongside with sedative, spasmolytic, analgesic influence central trophotropic effects develop here, allowing to apply the specified methods in many nervous, internal, dermal, surgical and other diseases.

     The mechanism of action of electropuncture is first of all associated with general notions about acupuncture. However, parameters of the applied currents play a considerable role here: the form of impulses, their frequency, current strength, duration of procedures, etc. Special literature is available on this theme.

     Medical effects of electric currents: analgesic, sedative, irritating (at the cathode), anti-inflammatory, stimulating (at low frequency of impulses), secretory (at the cathode), thermal.

The medicinal electrophoresis

     The medicinal electrophoresis is a medical method of combined actions of current and a drug introduced by it into the tissue. It is widely applied in various fields of medicine. From 5 up to 10 % of the substance being in a medicinal solution on linings is introduced into tissues. The amount of the introduced substance depends on the condition of the skin or mucosa, degree of dissociation of the substance in the solution, size of its molecules (large-molecular compounds are introduced worse), character of electric current (more in galvanophoresis, but deeper in amplipulse phoresis), current strength and duration of the procedure. Hundreds of the medicinal substances are known to be applied with electrophoresis, most often administered substances are presented in the Table 1.

     It is necessary to take into consideration basic qualities of medicinal substances while choosing constant current for electrophoresis. So, it is necessary to apply currents with the expressed anesthetizing action for electrophoresis with analgesics and anesthetics, and currents with irritating effect used for electrical stimulation of the nervous-muscular apparatus for electrophoresis with proserin-like preparations.

     It is necessary to choose correctly a pole from which the medicine (Tab. 1) is introduced. In absence of precise data the medicine can be introduced from two poles. Complex, multicomponent preparations as well as mud solutions are, as a rule, introduced from two poles.

Table 1. Pharmaceutical substances often used for electrophoresis

	The substance used

	Concentration of solution or number of substances on procedure
	Polarity


	Adrenalin hydrochloride
	0.1% 0.5 -1ml
	_ +

	The liquid extract of aloe, juice of aloe
	1:3

	+/


	Aminazin
	1%
	+

	Analgin


	2-5% (water);

5-10% in 25%
	-

+/-

	Anaprilin
	0.5%, 5 ml
	+

	Ascorbic acid
	2-5%
	-

	Atropine sulfate
	0.1% ml
	+

	Acetylsalicylic acid
	5-10% in 50%
	-

	Acetylcholine hydrochloride
	0.1 -0.5%
	+

	Barbital sodium
	3-5%
	-

	Benzohexamethonium
	1-2%
	+

	Sodium) bromide
	2-5%
	-

	Thiamine bromide
	2%
	+

	Cyanocobalamin
	0.1 -0.2mg
	+

	Tocopherol acetate
	2% in 5%, 0.5 ml
	+

	Methyl methionine sulfonium chloride
	1%

	+


	Haloperidol
	0.5%
	+

	Gangleron
	0.25 -0.5%
	+

	Heparin  sodium salt
	5000 -10 000
	-

	Hyaluronidase


	0.1 -0.2 g on 30 ml of distilled water acidified to рН=5.0 -5.2
	+


	Hydrocortisone succinate (water-soluble)


	1 ampoule is dissolved in  0.2% solution of hydrocarbonate sodium or water alkalized to рН= 9.0
	-



	Histamine dihydrochlorode
	0.1% (to 1ml)

	+


	Glutaminic acid


	0.5 -2% in alkalized distilled water to рН=7.8 -8.0
	-


	Therapeutic mud
	Native mud, mud solution
	+/-

	Dibasol
	0.5 -2%
	+

	Tetracaine
	0.5-1%
	+

	Diphenhydramine hydrochloride
	0.25-1%


	+



	Potassium (sodium) iodide
	2-5%
	-

	Cavinton
	1ml ( 5 mg) of ampullaceous solution (0.5%) is diluted in 1 ml
	+



	Potassium iodide
	2-5%
	+/-

	Calcium chloride
	2-5%
	+

	Potassium chloride
	2-5%
	+

	Caffeine-benzoate sodium 1% in 5% solution of sodium hydrocarbonate
	1-2%


	+/-



	Xycain (lidocaine)
	0,5-1%
	

	Lydase
	0.1 g (64 АЕ) on 30 ml of the acidified water with рН=5.2
	+



	Lithium benzoate(chloride)
	2-5%


	+



	Magnesium sulfate
	2-5%
	+

	Manganese sulfate
	2-5%
	+

	Copper sulfate
	0.1-5%
	+

	Mesaton
	1-2%
	+

	Sodium chloride
	2-5%
	+

	Nicotine acid
	0.5-1%
	-

	Nitroglycerine


	0.5ml of  1% alcoholic solution + 99.5 ml of distilled water( single dose  5 - 10 ml of the indicated solution)
	+



	Novocaine hydrochloride
	0,25 -5%


	+


	No-spa
	1-2%
	+

	Obzidan
	0.1%, 5ml
	+

	Papaverine hydrochloride
	0.1-0.5%
	+



	Sodium paraminosalycilate
	1-2%


	-



	Peloidine
	
	+/-

	Pentamin
	5%
	+

	Pilocarpine hydrochloride
	0.1 -0.5%


	+



	Platyphyllin hydrotartate
	0.05-0.1%
	+

	Prednisolone (soluble)
	0.5%
	+

	Proserin
	0.1%
	+

	Propolis
	2-5%
	+/-

	Ronidase
	0.5 g is dissolved in 30 ml of acetate| buffet solution or acidified distilled water
	+

	Seduxen
	0.5%, 2 ml
	+

	Ichthyol Unithiol
	10 -30%, 2 -5%
	-

	Silver nitrate
	0.5-1%
	+

	Serotonin adipinate
	1%, 1ml
	+

	Cincoccaine hydrochloride
	0.25-1%
	+

	Theophyllin
	2 -5% on alkalized water (рН=8.5 -8,7)
	-



	Trimecaine
	0.5 -2%
	+

	Fencarol
	0.5% in 25% solution
	+

	Sodium phosphate
	2-5%
	-

	Sodium fluoride
	2%
	-

	Quinine hydrochloride
	1%
	+

	Sodium chloride
	2-5%
	-

	Zinc sulfate
	0.5-1%
	+

	Aminophylline
	2-5%
	+/-

	Ephedrine hydrochloride
	0.1 -1%
	+

	Vipraxine
	1ml
	+/-

	Apisatrone
	0.01 -0.1%
	+/-


In mechanisms of action of electric magnetic high-frequency and electromagnetic fields thermal and anti-inflammatory components are added or intensified. The latter is especially marked in application of EF of UHF for the processes developing inside the tissues, and the electric field of franklinization administered locally is rather effective in treatment of badly healing wounds and dermal ulcers. Electric field of UHF and decimetre microwaves in hyperthermal dosage may damage and destroy tissues; it allows to apply them in complex therapy of oncological diseases.

     Sedative, vasodilating, antiedematous and central trophotropic effects may be manifested while influencing the brain by various fields.  

     The basic medical effects of electric electromagnetic and magnetic (HF and UHF) fields: thermal, spasmolytic, vasodilating, anesthetizing, sedative, anti-inflammatory, immunomodulating, trophotropic, etc.

IV. Indications and contraindications to application. Apparatuses.

     Different kinds of currents and fields have this or that primary use.

     The galvanic current is more often applied to one of the kinds of electrophoresis with medicinal substances – galvanophoresis. In its turn galvanophoresis with medicines (up to 300 names) is used in many diseases:

- Diseases of the nervous system: neurosis, disturbance of the cerebral circulation, a consequence of traumas of the head and spinal cord, encephalitis and myelitis, diseases of the autonomic and peripheral nervous system, their trauma;

- Diseases of internal organs: chronic bronchitis, pneumonia, idiopathic hypertension, ischemic heart disease, gastritis and gastroenteritis, ulcer of the stomach and duodenum, chronic pancreatitis, etc.;

- Diseases of the locomotor apparatus: arthritis, arthrosis, polyarthritis, osteoarthrosis, osteochondrosis of the spine, myalgia, myositis, tendovaginitis, consequences of traumas of the muscles, bones and joints;

- Gynecological and urological diseases: vaginitis and vulvo-vaginitis-, peri-and  parametritis, adnexitis,  prostatitis, etc.

     Galvanophoresis with medicinal substances is used in practice of specialized physiotherapeutic rooms for treatment of the eyes, aural, dermal diseases, in odontology and even in phthisiology. It should be understood that galvanophoresis is a combined medical action of galvanic current and medicinal substances, introduced by it into the tissues.

     Apparatuses: "ПОТОК - 1 and 2 ", "МИКРОТОК". ГР-2 ","Физиотрон",

"АГВК-4 "," Meta "," Neuroton "," Еndomed ", a hydrogalvanic bath, ВТL-05, "МИТ-11." (Fig. 1)

      Electrosleep (and electrosleepphoresis with MI) is widely applied in the clinical course of the nervous diseases, mainly, in neurosis and neurosis-like conditions, in initial forms of cerebral vascular disturbance; in therapy (ischemic heart disease, bronchial asthma, peptic ulcer of the stomach and duodenum, idiopathic hypertension, obliterating endarteritis), in psychiatry (reactive conditions, mild forms of psychosis).

     Apparatus: "Электросон-4Т (ЭС-4Т) ", "Электросон-5 (ЭС-10-Б) ", "Mета".

     The cerebral (transcranial) electroanalgesia is applied to struggle against various painful syndromes, in treatment of ischemic heart disease, neurocirculatory dystonia, peptic ulcer of the stomach and duodenum, neurosis, pruritic dermatosis and other diseases.

    The equipment: "ЛЭНАР" and "Би-ЛЭНАР", " Энтранс-1,-2,-3 ",Трансаир "," Mета " (Fig. 2)

     Mesodiencephalic modulation is indicated to patients in neurosis and neurosis-like heart conditions, disturbances of sleep, endocrine dysfunctions, bronchial asthma, ischemic disease, angina on exertion I, II FC, neurosthenia, fatiguability and acute alcoholic abstinence, dyscirculatory encephalopathy.

     The equipment: "МДМ -1," МДМ-101, 103, 201".

     TENS-therapy is a method of treatment of various painful syndromes, mainly of superficial localization. One of the advantages is portability of the equipment and opportunity of its use in any conditions.

     Apparatuses: "ЭПБ-60-01", "Дельта-101", "Дельта-102", "Neurone", Impulse "," Электроника-ЧЭНС-2 ", Endomed, " Тenscaro "," Staodyn ",Biotonus "," Элиман ", etc.

     Diadynamo-, amplipulse-and interference-therapy are applied, mainly, in treatment of superficial and deep painful syndromes as well as for electrogymnastics of the paretic muscles. Methods of amplipulse and interference-therapies can be used on the head for procedures of electrosleep. In these cases they have the same indications as electrosleep.

      Apparatuses of diadynamotherapy: "СНИМ-1", "Тонус-1", "Тонус-2", "Бипульсатор", " Diodinamac DD-5А ", "Dinamed", "Diadinamic",

"Neuroton", " Endomed ". (Fig. 3)

     Apparatuses of amplipulsetherapy: Амплипульс-4,-5 and -6. (Fig. 4)

     Apparatuses of interference therapy: "АИТ-01", "АИТ-50-2", "Интерференцпульс", "Interdyn", "Nemectrodin", "Stereodynator", "Duodynator." (Fig. 5)

     High tone therapy is administered mainly for control of numerous painful syndromes and electrical stimulation of the muscles.

     Besides, it is indicated in Bekhterev's disease, osteochondrosis of the spine, osteoporosis, osteoarthrosis of I and II stages, epicondylitis and periarthritis, obesity.

    Apparatuses: " HiTOP-184 "," HiTOP-182 "," HiTOP-181 "," HiTOP- 172 " " (Воdу Веаutу) "," НiТОР-142 (Роwer Stim) ".

     Electrogymnastics of the muscles can be carried out by means of specialized apparatuses: "Миоритм", "Миотон". "Стимул-1", "Стимул-2", "Нейропульс", "Невростат", "Невросан-50", "Myodin", ‘ Minidin "," Тонус-1 "," Тонус-2 "," Нейрон-1 "," МИТ-1с "," АЭСТ-01 "    
     Stimulation of muscles of the stomach and intestine is carried out by the apparatuses: "Эндотон-1" and "Endomed. There are apparatuses for stimulation of the urethral and anal sphincters. 

     Stimulation of muscles of the diaphragm is made by the apparatus "ЭСД-2П ". 

     Fluctuation therapy is used in the dental practice, in facial and dental pains, inflammatory processes (including fluctophoresis with analgesics) as well as in the clinical course of nervous diseases, in head and cervical pains. 

     Apparatuses: " АСБ-2-Г, "ФС-100" (for odontology). 

     Ultratone therapy is especially useful in the children's practice due to small irritating action of STF currents, in diseases of the skin and mucosa, peripheral nervous system, in badly healing wounds and ulcers. This method is applied infrequently in adults in dermal, female and nervous diseases of mainly inflammatory character (nonpurulent). 

     Apparatuses: " Ультратон (АТНЧ-1 and-2) ", " Улътратон АПМ ". 

      Local d’arsonvalization is more often used in children of senior groups and in adults in treatment of neurosis, uracrasia, neurocirculatory dystonia (cardialgia), varicose phlebectasia of the extremities and hemorrhoidal veins, diseases of the oral cavity, dermatosis, alopecia, and inflammatory diseases of female sexual organs. 
     Apparatus: Искра-1 and-2, Корона, Импульс-1. (Fig. 6) 


      Franklinization. General franklinization is used in treatment of hypersthenic forms of neurosis and neurosis-like conditions, idiopathic hypertension and neurocirculatory dystonia (the hypertensive form). Local franklinization is administered mainly in treatment of badly healing wounds and ulcers. 

     Apparatuses: АФ-3-1, ФА-5-3. 

     Infita therapy is indicated to patients with cerebrovascular pathology, rehabilitation after cerebral insults, hypertension disease, osteochondrosis, patients with neurosis and neurosis-like disturbances. 

     Apparatuses: Infita. 

      The electric field of UHF is the most effective in therapy of local acute and subacute inflammatory processes in deep tissues. EF of UHF may be administered in athermal, oligothermal, thermal and hyperthermal regimens. In the first two variants it is applied to influence on local inflammatory processes (including purulent) mainly in the acute and subacute stages. In the third regimen it can be administered for treatment of chronic inflammatory diseases, in traumas of the tissues, as antispasmodic in the peripheral ischemic syndromes. The hyperthermal regimen is used in oncology, in complex therapy of cancerous tumours.
      In treatment of suppurative foci it is necessarily to combine EF of UHF with application of antibacterial medicines. 
     Apparatuses: “УВЧ-5 2 "Минитерм"), " УВЧ-30 "," УВЧ-50 "(" Устье") "УВЧ-66 "," УВЧ-80 "(" Ундатерм "), " Экран-2 "," УВЧ-Импульс-3 " (apparatus are resulted by way of increase of a power output), "Ultratherm".
      Inductothermy and UHF-inductothermy is carried out by heating of the tissues predominantly with weak- and medium-thermal dosages (oligothermal and thermal). They promote resorption of infiltrates, fresh cicatrices and adhesions; render local trophotropic and anti-inflammatory action. They are successfully applied in subacute and chronic nonpurulent diseases of internal organs, the locomotor, peripheral nervous systems and spinal cord, female sexual organs, ENT- organs, maxillodental system (UHF-inductothermy). UHF-inductothermy is intended basically for procedures on the head.
     Devices -"ИКВ-4", Тhermo 500, Рhyaction (Fig.7, 8). Procedures of UHF-inductothermy are made on apparatuses of the electric field of UHF by means of the inductors "ЭВТ-1", in diameter of 6. 9 and 14 cm. 

     Microwave therapy exerts mainly thermal local medical influence, but general medical effects develop in irradiation of the glands of internal secretion and central nervous system. Decimetre waves get into the tissues at the depth of up to 9-11 сm and centimetre - up to 7-8 cm. Depending on intensity of influence (dosages) of a microwave it can exert local weakening or stimulating influence on processes of immunogenesis and neogenesis in the irradiated tissues. The indications are the same as for inductothermy. 

       The apparatuses for decimetre therapy - tabletop: ДМВ-15 “ Ромашка" and ДМВ-20-1 "Ранет"; mobile with a high power output "Волна-2М" (up to 100 W).

      Apparatus for centimetric therapy desktop: СМВ-20-3, "Луч-3-1", СМВ-20-4, "Луч-4"; stationary: СМВ-150-1, "Луч-11", "Луч-58", "Термика", "Endotherm", "Curadar", " Radarmed, "Radiotherm", Thermotur. (Fig. 9, 10).

     Now methods of UV –therapy are used mainly in the form of influence on biologically active points. Depth of penetration of millimetric waves into the tissue is 1-2 mm.

      Medical effects: neurostimulating, trophic, local analgesic, secretory, immunostimulating, sedative.

      Basic indications: subacute and chronic inflammatory diseases of the peripheral nervous system, organs of respiration, skin, diseases of the locomotor apparatus, peptic ulcer of the stomach and duodenum, depression of organism reactivity.

      Contraindications: pigmentary spots, nevuses, angiomas, bronchial asthma, vegetalgia, neurodermitis.

      Apparatuses: "Явь-1", "Электроника КВЧ -101", "Инициация-2МТ" " Шлем-01 "," Порог-1 "," Квотер ","Резонанс"," МАВИ "," МИТ-1 ".

      Magnetotherapy is carried out by constant magnetic fields of low-frequency impulse and alternating. Impulse and alternating magnetic fields are considered to be more effective. The medical effect depends on strength of the field - sizes of magnetic induction, duration of procedures and course of treatment.

     Magnetic fields in medical dosages change excitability of the nervous system, peripheral blood flow, permeability of the tissues, lower arterial pressure. Depth of penetration into the tissues is 6 cm.

     Medical effects: analgesic, antiedematous, vasoactive, hypotensive, hypocoagulating, trophotropic, sedative.

     The basic indications: consequences of traumas of the locomotor and nervous system, degenerate-dystrophic diseases of the bones and joints: osteochondrosis, osteoarthrosis, arthritis, periarthritis, tendovaginitis as well as diseases of the peripheral nervous system.

     The basic contraindications: expressed hyperthyroidism, ischemic heart disease with frequent attacks of angina pectoris, the expressed hypotension, acute thrombophlebitis, malignant neoplasms.

      Apparatuses: ring magnets (МКМ2-1), disk (МДМ2-2), applicators (АЛМ), " Биомаг АВИМП ", " Полюс-1,-2,-3,-4 ", "Магнитер", "МАГ-30", " Полюс-101 ", " Алимп-Г, " АМИТ-О1, "Мавр", "Малахит", "МИТ-11", BTL-09 (Fig.11,12).

       The apparatus of the certain series has their own features of magnetic fields, work and techniques of application.

General contraindications to electrotherapy:

- Intolerance  to current and field;

- Malignant neoplasms;

- Sepsis and suppurative foci (EF of UHF application is permitted on single suppurative foci);

- Feverish conditions;

- Clotting disease;

- Fresh myocardial infarction;

- Frequent attacks of angina pectoris;

- Cardiovascular, respiratory, renal, hepatic failure in the stage of decompensation;

- Fractures of bones up to a steady immobilization of fragments (for electric currents);

- For local procedures contraindications are pregnancy, the implanted cardiostimulators,  benign tumours, fresh insult;

- Hemorrhagic syndrome;

- Cachexia.

The aid at a lesion caused by electric current
     In physiotherapeutic rooms the lesion caused by electric current can occur due to malfunction of the equipment or because of disturbance of safety precaution regulations.
      The patient can receive an electrotrauma if he touches the earthed metal object: a pipe of heating or waterpipe, radiator, the body of the physiotherapeutic apparatus, etc. during electroprocedure. The medical personnel can suffer, in particular, owing to malfunction in the electric system.
      In lesions caused by electric current there may be disturbances of the cardiovascular, respiratory and nervous systems: loss of consciousness, arrhythmia, cyanosis, cramps, traces of combustion on the skin. Clinical death may occur.
Actions of the medical personnel:
- Disconnect electric current immediately;
- In disturbances of respiration - artificial ventilation of the lungs by means of special apparatus or respiration by the method "a mouth – to mouth" is possible ;
- In disturbances of the cardiac activity and respiration give 1 % solution of lobeline on 1.0 mm 2 times, intravenously or intramusculary 0.1 % the solution of an adrenaline 1.0 subcutaneously, and make a cardiac massage. It is expedient to give 5-10 ml of 10 % solution of Calcium chloride intravenously;
- Call in the resuscitation ambulance.
In the further stream intravenously enter 200 ml 2 % of a solution of sodium of bicarbonate. Such injections at a grave condition repeat everyone 10-15 min up to attributes of restoration of a circulation.
     In severe cyanosis it is possible to make blood-letting with subsequent injection of glucose and saline solution.
     All the specified measures should be taken before arrival of the ambulance.
V. Plan and organizational structure of classes.

	№ 
	The main stages of employment, their functions and content
	Educational aims at mastering levels
	Control methods study
	Materials methodological support (monitoring, presentation, briefing)
	Average time (in minutes)

	1
	2
	3
	4
	5
	6

	I
	Preparatory stage Arrangements
	
	
	
	2

	II
	Setting academic goals and motivation
	
	
	A. 2. "Learning Objectives" A.1. "Actuality of theme"
	3

	III
	Control the initial level of knowledge, skills and abilities:
	
	
	
	

	
	1. Test control of knowledge
	II
	Test control
	Test control IIр
	Current test control Step 1
	15

	
	2. Oral examination
	II
	Individual theoretical interview (survey)
	Question II
	Structural and logic, tables, models
	30

	IV
	The main stage Formation of skills and abilities:

1. Oral examination

2. Algorithms

3. Settlement of situational problems

4. Testing

5. Practical tasks
	III
	Method of skills: practical training of students interview
	Minutes assistance. Relevant instructions. Plaster. Equipment. Toolk it. Patients
	170

40

40

40

25

25

	VI
	The final stage Control and correction level of professional skills.

1.Oral examination Т 2. Testing 
	III
	Individual control of practical skills
	Individual oral examination. Tests case studies.
	25

10

10

	VII
	Summing up lessons
Homework (basic and additional literature on the subject)
	
	
	Reference room,  Academic journal

Approximate map for independent work with literature
	3

2


VI. Materials methodological support classes.

1. Materials Control for the preparatory phase of the exercise.

Theoretical questions.

1. What is galvanization?
2. What is electrophoresis with medical substances?
3. Explain the method of cerebral electroanalgesia?
4. Name the main types of electrostimulation?
5. What are indications for applying electrosleep?
6. At what period of inflammatory processes is electric field of UHF effective?
The clinical problem

1. The child with bronchial asthma during the attacks. What methods of physiotherapy are shown with the onset of the disease.

 Answer: inductothermy, UHF on the interscapular region and the projection of the adrenal glands, inhalation melkodispersnykh aerosol broncholytics, mucolytics. And during remission UFO thorax fields UFO in erythema dose, shared UFO, halochamber, shown South coast resorts, mountain resorts, speleotherapy.

2. The patient has chronic gastritis with reduced secretory function of the stomach. Complaints: the heaviness and aching pain in the epigastric region, occurring after meals. The aim of physiotherapy? What methods of physiotherapy, you must assign?

 Answer. The goal of physical therapy: pain relief, inflammation, improvement of trophism. Purpose: galvanization of the stomach. An example of a detailed recipe of appointment: one electrode area of 300 cm2 is placed on the epigastric region and is connected to the cathode, the second area of 300 cm2 transversely on the lower thoracic spine and is connected to the anode. Current 10-15-20 mA. The duration of the procedure 15-20-30 min. Daily. The course is 10-15 procedures.

3. In a patient trigeminal neuralgia. Complaints: pain paroxysmal character in the left half of the face appearing in cold windy weather. The aim of physiotherapy? What methods of physiotherapy, you must assign?

Answer. The aim of physiotherapy — pain relief. Purpose: 0.5% novocaine electrophoresis on the left half of the face. Three-blade electrode (half mask Bergon'e) with an area of 250 cm2, under the gasket which is placed moistened with a solution of novocaine sheets of filter paper of the same shape, are disposed on the left half of the face and is connected to the anode. The second electrode is rectangular shape the same size are placed in the interscapular region and is connected to the cathode. Current up to 10 mA, 15 min, daily, No. 15.
4. In a patient of the atherosclerosis of cerebral vessels. Complaints: decreased performance, lack of concentration, poor sleep, headache, loss of memory. The aim of physiotherapy? What methods of physiotherapy, you must assign? 

Answer.   The aim of physiotherapy: toning-catabolic effect. Purpose: 1 % iodine electrophoresis on orbital-occipital technique (Bourguignon), the cathode is on the eyes closed, the anode (area 50 cm2) is the area of the upper cervical vertebrae, current — subjectively (2-5 mA), 10-20 min, a day, № 10.

5. In a patient with hypertensive disease stage II. Complaints: pain in the neck, dizziness, tinnitus, loss of coordination. BP 160/100 mm Hg.PT. The aim of physiotherapy? What methods of physiotherapy, you must assign?

Answer.  The aim of physiotherapy: sedative and hypotensive action. Purpose: electrocautery, cathode — orbital electrode, the anode — mastoid. Frequency 80 counts •C1, current — subjectively (6-8 mA), through the day, No. 6. Then the pulse frequency is 10-15 counts • C1, 40 – 60 min, a day, №12.

6. After prolonged immobilization of the limb with the fracture of the femur, the patient developed atrophy of the thigh muscles. The aim of physiotherapy? What methods of physiotherapy, you must assign?

Answer. The goal of physical therapy: electrical stimulation of the muscles of the left thigh to eliminate atrophy. On-value: diadynamic currents on the muscles of the anterior and posterior surfaces of the thighs alternately, longitudinally. The sequence currents and their effects: DN — 1 min, OR 8 min on each surface. Current — to the feeling expressed painless vibration, daily, No. 12.

7. The patient radicular manifestations of osteochondrosis of the cervical spine. Complaints: pain in the upper left half of the neck when turning the head. The aim of physiotherapy? What methods of physiotherapy, you must assign?

 Answer. The aim of physiotherapy: analgesia. Purpose: 0.5% novocaine-diadinamophoresis on paravertebral zones of the upper cervical spine. The anode gasket, moistened with a solution of novocaine, — in the painful area of the hearth, the cathode on the opposite side of the spine. The sequence currents and their effects: DN — 1 min, KP — 3 min, DP — 3 min amperage to feeling painless severe vibration, daily, No. 8.

8. In patients with knee arthritis, subacute stage. Complaints: pain in the left knee joint during movement, moderate swelling of the joint. The aim of physiotherapy? What methods of physiotherapy, you must assign?

 Answer. The goal of physical therapy: pain relief, removal of edema. Purpose: amplipulse the left knee joint. Transverse technique. Mode — nevirapine. The sequence currents and their effects: III the nature of the work (III RR) — 5 min, IV the nature of the work (IV RR) — 5 min. Frequency modulation (FM) — 120 Hz, the modulation depth (GM) — 50 %. The duration of the assumptions current in each separate kind of work — with 3, daily, No. 8.

9. The patient slowly healing wound of the left Shin. Objective data: nonhealing wound of the skin with a diameter of 3.5 cm; sluggish growth of granulation tissue, with grayish color, microbiological study — growth coccal flora. The aim of physiotherapy? What methods of physiotherapy, you must assign?

Answer. The aim of physiotherapy: improve trophism, stimulation of regeneration, a bactericidal effect. Purpose: local darsonvalization wound surface of the left tibia with the capture of healthy skin areas on the periphery of the wound width of 2-3 cm small mushroom electrode. The method of distant ("spark"), labile. The power of impact moderate (capacity step 5), until you feel a light tingling, 3-4 min, daily, No. 10.

10. The patient has degenerative disc disease of the cervical spine. Complaints: pain in the neck when turning the head. The aim of physiotherapy? What methods of physiotherapy, you must assign?

 Answer.  The aim of physiotherapy: analgesia. Purpose: phonophoresis of hydrocortisone on the area of the cervical spine, paravertebral, frequency 880 kHz, an intensity of 0.4 W • cm2, pulse mode 10 MS, the technique labile (slowly move the emitter in the paravertebral line, on either side of the spinous processes), 5 min, daily, No. 10-12.
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