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Topic  №4. Mechanical factors. The mechanism of  therapeutic action. Ultrasound therapy, indications, contraindications, technique and methods of giving procedures. Physiopharmacotherapy. 

I. Relevance of the topic:

Mechanical medical influences can be divided into four groups:

- Influencing by spasmodic mechanical movement, pressure: massage, manual therapy, medical distraction, nonrhythmical vacuum barotherapy, acu-and mechanopressure;

- Influence by rhythmic mechanical fluctuations: vibration, heard sound, ultrasound, rhythmic vacuum barotherapy, mechanotherapy by special devices;

-immobilization: fixing corsets, belts, collars, bandages, dressings;

- Irritation of the neuroreceptor apparatus: acupuncture, applicators of Kuznetsov, applicators of Lyapko, etc.

     The first and second groups bring mechanical energy into the tissues; it leads to changes of the lymph- and blood flow, permeability of the tissues, activation of metabolism, elimination of displacement and incarceration of the tissues (manual therapy, distraction), elimination of the painful foci and increase of the muscle tone, change of the arterial pressure, development of biologically active substances, etc.

     The third group, by blocking joints, eliminates the painful irritation promoting spasms of transversal striated and smooth muscles.

      The fourth group, causing additional irritation of neuroreceptors, blocks and weakens the basic painful sensation, exerts tonic influence on the CNS.

      Mechanical medical influences can be carried out in the water: vortical and pearl baths, underwater shower-massage, vibration and ultrasonic procedures in baths and small baths.

II. Learning Objectives:

Know:

· To which group of patients need to prescribe medical massage

· Which biological effects of medical massage

· Which kind of massage we can use in medical practice

· Basic contraindications to massage

· What is vibrotherapy

To be able to:

· Prescribe manual massage patient with locomotorum apparatus disease
· Using general methodic of manual therapy

· Indications to US-therapy and methodic of ultrasound therapy

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:

Medical massage
     Medical massage is a group of methods of mechanical influence on the tissues of the patient which are realized by hands of the masseur or by means of special apparatuses and devices. Massage can be external and cavernous: massage of the gums, massage of the prostate through the rectum. Waterless and water methods of massage are applied: underwater shower-massage, hands of the masseur in a bath, Sharcot’s douche, etc. Different variants of pneumomassage are being developed: wave, arrhythmic, etc.

     Besides classical massage there are various other variants: point, segmentary, connective tissue, periosteal, cup, vibration, etc. National kinds of massage are applied in different countries: Swedish, Turkish, Indian, etc.

     Massage can be carried out in the form of general and local procedures: massage of the head and collar zones, spine, thorax, stomach, extremities, etc.

     The mechanism of medical action of massage depends on its technique, a place of the influence, whether it is general or local.

     Under the influence of massage the lymph current is accelerated 6-8 times, pathological exudates resolve much more quickly. Massage activates capillary blood circulation (ten times), increases temperature of the skin, and exerts hypotensive or normalizing effect on AP (depending on the zone and force of influence). General energy massage increases the arterial pressure by 10-15 mm and more. Under the influence of massage of the collar zone the increased intracranial pressure decreases. Massage of the lumbosacral areas, legs, arms or back improved parameters of EEG (there is improvement of blood supply, oxidation-reduction processes in the nervous tissue by reflex). Massage exerts positive influence on the autonomic nervous system with primary activation of its sympathetic part.

     Massage procedures depending on intensity and techniques have sedative, tonic or anesthetizing effect on the neuroreceptors of the skin. It results in reflex influence on the nervous centres with primary normalizing effect. There may be observed improvement of functions of internal bodies. Properties of the skin improve: blood supply, metabolism, elastic properties, fat secretion and perspiration increase. There is development of biologically active substances in the skin. There is stimulation of mechanisms of the immune protection of an organism. Tolerance of the thermoreceptors increases lowering their sensitivity to cold influences. Permeability of the tissues increases resulting in resorption of infiltrates and fresh adhesions.

     Massage of the lumbar region promotes improvement of the renal blood flow and reduces the general arterial pressure; it improves blood circulation in the zone of the spinal cord radices, in the field of the ligamentous apparatus and in the tissues around intervertebral disks. Under the influence of massage the reticuloendothelium function increases, blood circulation in muscles, their trophicity improves. Massage increases lability of the nervous-muscular apparatus.

     After massage of the arms, thorax, collar zone of patients parameters of the phonocardiogram improve. Massage of the segmental-reflex zones in patients with diseases of the peripheral vessels improves parameters of arterial oscillography and rheovasography.

     Short active massage (5-10 minutes) excites the nervous system, and prolonged one makes it tired. Long sparing massage intensifies processes of inhibition, causes sensations of drowsiness. Massage of the collar zone improves cerebral circulation, relieves headaches. Massage of the thorax in subacute processes can promote resorption of the residual signs of inflammation in the respiratory organ tissues with prevention of development of the adhesive process.

     Circular stroking of the skin, rubbing of the tissues in the heart area diminishes pains in stenocardia. Massage of the spine influences activity of the internal bodies. Vigorous massage of the heart area, vibrating massage between the scapular area, etc is made in collapse of the cardiac activity.

     Manual massage is made by means of methods of stroking, rubbing, petrissage, tapotement and vibrations. All these methods can be carried out with different force and duration. Therefore it is necessary to distinguish sparing massage, moderate and strong. Their choice depends on the constitution, physical condition of the patient, and stage of the disease. For example, sparing variants of massage are administered in aggravations of a painful syndrome. Certain rules are characteristic of a classical variant of massage:

- Massage movements are made mainly in the direction of the flow of the venous blood and lymph (it is made from distal parts to proximal ones on the extremities);

- During the procedure there is usually a gradual intensification of the massage influences - from stroking to petrissage and vibrations;

- Duration of the procedure of local massage ranges from 8 to 12 minutes, and general - 20-30 minutes;

- Procedures can be made daily or in a day, from 10 to 20 procedures for the course;

- In manual massage it is possible to apply talc or various oils, creams which do not irritate the skin.

     Medical effects: sedative, anesthetizing, tonic, trophotropic, normalizing arterial pressure (depending on the technique), immunostimulating, lymphodrainage.

     The general indications to massage: osteochondrosis of the spine beyond the phase of sharp exacerbation of a painful syndrome, polyarthritis, polyarthrosis, gout, arthritis, arthrosis, consequences of fractures of the extremities, diseases of the peripheral nervous system, neurosis, migraine, flaccid and spastic paresis and paralyses, diseases of the respiratory organs (bronchitis, bronchial asthma beyond the phase of exacerbation, pneumonia), obesity, diseases of the digestive organs (gastritis, enterocolitis), diseases of the urinogenital system (prostatitis, peri- and parametritis), exhaustion, asthenic conditions, etc.  

     The basic contraindications: pyoderma, fungoid diseases of the skin, fever conditions, acute infectious diseases, exacerbation of chronic diseases, tendency to bleedings, malignant neoplasms, cardiovascular insufficiency of II-III degree, lymphangoiitis, obliterating thromboangiitis, causalgia, damages of the integuments, expressed varicose veins.

     Devices: for underwater shower-massage "ТАНГЕНТОР -8", Babiy’s device, various devices for vibromassage (model ВМП-1, "ТОНУС -2", models ЭМА-1, "ЭМА -2М",  “ВИТАФОН", "СКИТ", "РЕЛАКС", "БИОМ -ВОЛНА ", "РЕЛАКС -M", "Vibromatic", etc.). Massage complexes: "ОМК -2 ЭПС", "Multimatic", etc. There are also special massage devices for point, periosteal, connective tissue and other kinds of massage.

     Devices of pneumatic wave massage - АПВМ-1 and 2 are applied in edemas of the extremities of various etiologies, for prevention of development of congestion and thrombosis in the extremities, in rehabilitation programs in consequences of traumas of the extremities and spine, in peripheral neuritis and polyneuritis.

     Techniques of massage essentially differ depending on the kind of massage and the equipment applied. There are computerized massage armchairs.

Manual therapy
      Manual therapy means a complex of the manual manipulations which are carried out by the expert-physician, directed at elimination of the functional disorders in the area of the spine and joints. They can be vertebra displacement (incomplete dislocations, incarceration of the nerves, vessels, meniscoids and capsules of the joints, especially intervertebral ones), functional blockade of the joints.

      The purpose of manual therapy is elimination of orthopedic, neurological and visceral manifestations of the spine, osteochondrosis as well as elimination of orthopedic disturbances in functional pathology in various joints of the extremities.

     There are five degrees of functional condition of the joints: 0 degree – ankylosis of the joint; I degree – a heavy block; II degree - a mild block; III degree - normal mobility; IV degree-hypermobility.

     Manual therapy is indicated mainly in II degree of functional disorders in the spine and joints. In 0 and IV degrees it is completely contraindicated, and there is no sense in it in III degree. In I degree - manual actions are given with great care. There are scores of methods of manual therapy (up to 100).

     Manual therapy can be contraindicated in various diseases of the spine, spinal cord and cardiovascular system. In particular, it is contraindicated in myelopathic syndromes of spine osteochondrosis. It is most indicated in the first stages of development of osteochondrosis, in acute phase of development of a painful syndrome, and also in I stage of osteoarthrosis.

Medical effects: analgesic, antispastic, trophotropic, eliminating displacement of articulate surfaces and functional blockade of vertebral segments.

Key rules of carrying out of manual therapy.

     1. Before carrying out mobile manipulations it is recommended to carry out the moderate warming of the tissues of the spine or joints, their massage.

     2. Manual therapy is made especially cautiously when radiological, neurological and vascular syndromes are more expressed.

     3. Manual therapy should not give enhancement of painful sensations neither during, nor after procedures.

     4. Manipulations in МТ always begin with those sites of the spine where the pain and blockade are less expressed or absent.

     5. Achievement of the best result at the least efforts of the expert.

     6. Manipulation on one segment in a significant painful syndrome should not be repeated more often than once in 3-4 days, especially in manipulations in the area of the cervical part of the spine. In the subacute course or in moderate expressiveness of pain procedures may be given daily or in a day.

     7. To achieve the necessary result in acute cases 2-3 procedures can be sufficient. In the chronic cases the course of treatment may consist of 10-15 procedures and more.

     8. After a session of manual therapy rest is expedient, it is possible to make immobilization by a corset, collar or special belt. The confinement to bed within several days is also possible.

     9. Efficacy of manual therapy increases in its combination with methods of physiotherapy.

Vibrotherapy
     Vibrotherapy is a medical influence by low-frequency mechanical fluctuations of different frequency and amplitudes which are carried out in contact of a vibrator surface with the tissues or through water. Point vibration of BAP (puncture vibrotherapy) which exerts mainly analgesic and trophotropic effects is possible.

     Vibration influences are exerted at frequencies from 10 up to 200 Hz, with amplitude from 0.1 up to 5 mm. Application of vibration at lower frequencies (10-50 Hz) and relatively high amplitude (2-5 mm) gives trophotropic effect, intensifying the peripheral blood flow, changing a muscular tone, increasing permeability of the tissues and activating metabolism. Vibration at frequencies of 80-200 Hz with amplitude of 0.1-1 mm has mainly anesthetizing effect. Vibration procedures can be stable (without displacement of the vibrator) or labile, influencing different zones. 

     Medical effects: analgesic, stimulating, tonic, vasodilating, metabolic, resorption. 

     Indications: Diseases and traumas of the loco-motor apparatus, diseases of the organs of respiration and digestion, female sexual organs, peripheral nervous system.  Vibrotherapy is more often applied in chronic processes or in the rehabilitation periods. It is also used in medical cosmetology.

     Contraindications: The acute period of a trauma or disease of the osseo-muscular system, marked osteoporosis, a severe painful syndrome, vibration disease, thrombophlebitis, marked edemas of the tissues, infected trophic ulcers, bed sores in the zone of influence, Raynaud’s disease and syndrome, obliterating atherosclerosis, purulent processes.

     Dosage: parameters of the procedure are chosen depending on the character of a pathological process, the area and site of influence. In a stable technique duration of the procedure makes more often 1-2 minutes, in labile – taking into account the area and several zones of influence - till 10-15 minutes. The procedures can be administered daily or in a day, 10-12 procedures for the course of treatment.

     Devices: "ВИБРОМАССАЖ", "СКАТ", "ЧАРОДЕЙ", "ТОНУС 2 and 3 ", "МВТ", "ВИТАФОН", "ВМП -1, "Mebex-3", etc. There are devices for dry and water vibromassage.

     Vibrotherapeutic devices can have special purpose for cosmetic procedures on the face and neck, for the spine, feet in flat-foot, mainly for sick joints, for abdomen in obesity. There are also mixed designs: vibrotraction, vibrothermotraction, vibroacoustic and others.

Barotherapy (vaccum barotherapy)
     Barotherapy is a method in which the air or some gases (carbonic gas, oxygen) under the increased or lowered pressure is applied with the medical purpose, mainly locally.

      For local barotherapy there may be used simple medical cups, including the form of the cup labile massage, special chambers of various size and design (Kravchenko's pressure chamber, Spilt’s, Алодер-4 A, etc.), dosed vacuum applicators, air cuffs with air pressure fluctuating in them. Long manual and foot cuffs which are gradually filled with air under the increased pressure from periphery to the centre are mainly used during the procedures in oncological rehabilitation practice - there is pressing out of the edematous liquids and blood from the peripheral lymphatic vessels and veins (pneumopressure). This method is applied in lymphatic-venous insufficiency in the lower extremities. There are devices with small circular cuffs in which pressure of air changes in beat pulsations. These devices (of "Синкардон" type) are basically applied in patients with obliterating diseases of the peripheral vessels. Playing a role of the peripheral heart they enhance blood filling of the arterioles and capillaries in the tissues of distal parts of the extremities. 

     In local reductions of atmospheric pressure permeability of the tissues increases, there may be rupture of walls of the skin capillaries and punctuate interflow haemorrhages (petechia) develop on it. Biologically active substances are formed which being resolved exert a stimulating influence on regeneration of the tissues and others reparative processes in an organism. These signs are observed in application of medical cups and various vacuum applicators with the dosed reduction of the atmospheric pressure.

     Saturation of the superficial layers of the skin, and then of deeper tissues with oxygen increases in elevation of the atmospheric pressure. It is useful to carry out procedures with carbogene in local chambers that result in hypermicrocirculation and relief of ischemic processes in the peripheral tissues.

     Besides an important role is played by developing viscero-cutaneous reflexes, changing the blood flow and metabolism processes in deep tissues and internal organs. 

     While using chambers of Kravchenko fluctuation of the air (gas) pressure can be with the increase by 2.7-4 kPa (20-30 mm Hg) and reduction by 4-13.3 kPa (30-100 mm Hg). Duration of the procedure is 10-30 min, 20 procedures for the course is given daily or in a day. Within the limits of one procedure there may be 2-4 changes of pressure quantity. It is recommended first to reduce pressure, and then to increase it.

      Medical cups are applied to the trunk depending on the diagnosis of the disease: all back (10-12 pieces), along the spine (8-12 pieces), in the collar zone (6 pieces), etc. Duration of the procedure is 10-20 min, in a day or in two days on the third. From 2-3 up to 6-8 procedures are recommended for the course

     Medical effects: vascular regulation, resorption, stimulating regeneration of the tissues, analgesic, massage, lymph drainage.

     General indications to barotherapy: in use of different devices: obliterating diseases of the peripheral vessels, Raynaud’s disease and syndrome, osteochondrosis of the spine with neurological syndromes, pneumonia, bronchitis, cerebral hypertension liquor and venous syndromes, paradontosis-paradontitis, postoperative edemas of the extremities, etc.

     Contraindications: sepsis, local purulent processes, malignant neoplasms (before excision), pyoderma, expressed varicose of veins, thrombophlebitis, lymphangitis, etc.

     The equipment and devices: Kravchenko's device, Spilt’s pressure chamber, Kulazhenko apparatuses, medical cups, inflatable cuffs, etc.
Traction of the spine and large joints (medical traction)
     Traction of the spine and large joints is carried out in osteochondrosis of the spine backbone and osteroarthrosis of I and II stages.

     Traction of the spine is made by various methods and with different equipment. It is possible to distinguish conditionally "dry" and water kinds of traction, traction by a body weight and with weight. Traction is carried out in warm fresh and mineral waters. There are traction computer tables. Cervical and lumbar parts usually undergo traction separately. Variants are possible when traction influences chest and lumbar parts of the spine though traction of the first is least studied. 

     The mechanism of action is rather difficult: the anatomical structure of the spine is somewhat restored, its pathological curvatures are partially straightened; incomplete dislocations of the vertebra and incarceration of the intervertebral joint capsules are eliminated. It is possible to reduce the size of hernias of the intervertebral disks due to displacement of the soft nucleus substance in the cracks of the fibrous ring. They can also calcify or resolve. In traction microcirculation in the tissues of the spine improves, vertebral pressure decreases on the ligamentous apparatus, radices and vessels passing through the intervertebral apertures. All this is possible in observance of adequate conditions of traction: the correct position, corresponding size of weight, (corresponding to the part of the spine, condition of the patient and number of the procedures - as a rule the weight is gradually increased during the course of treatment). 

     In traction of the spine in patients with osteochondrosis it is necessary to observe the rule: "The more marked radiological changes and neurological semiology (sensitivity disorders, reduction and loss of tendon and periosteal reflexes are more expressed, muscular atrophies) the less traction is indicated and the more carefully it is made ". It means that in marked deformations of the vertebrae, destructions of intervertebral disks and significant neurological pathology traction can be contraindicated, in particular, in spondilogenic myepathology. 

     Methodical variants of traction: it is possible to make vertical traction of the lumbar part of the spine without weight during hanging on any crossbeam for 2-5 min. 

     Traction by one’s body weight is carried out on bed with raised head part (by 30-40 cm), the patient being fixed to a head back of bed by straps. 

     In medical establishments traction is made on special tables and boards in horizontal, inclined and vertical planes, more often with weight. Preliminary warming of the back muscles is useful. It is also made in pools and baths with warm fresh medicinal and mineral medical waters.

     Vertical traction of the spine is more often made in young and middle aged persons in absence of contraindications. In older persons its traction is made, as a rule, in horizontal or inclined planes with reduced weight. In procedures weight is smaller in women than in men; specific features of the spine structure are also taken into consideration. In usual conditions the amount of weight in traction of the cervical part of the spine makes 1-6 kg, gradually increasing from procedure to procedure. In traction of the lumbar part weight is from 4-5 kg up to 20-25 kg (and according to some authors - up to 50-60 kg). There are devices of gradually automatically dosed increasing force of traction during the procedure.

     There is a variant of traction of the lumbar part of the spine in free swimming in the pool; the patient is given the lifebuoy ring (small raft) and swimming trunks are put on him with the fixed weight.

     Traction on the automated devices is carried out under special programmes. Additional medical factors are warmth and vibration. While carrying out the procedures and the course of the spine traction in osteochondrosis it is necessary to observe one more rule: "Neither during the procedure, nor after it the patient should feel aggravation of pain". If the pain is aggravated, it means that either traction is contraindicated, or the wrong technique is chosen.

     Medical effects: analgesic, metabolic, eliminating curvatures of the spine.

    Devices: "Релакс", "Тра компьютер", etc.

Ultrasound and ultrasonic therapy
     Ultrasound (US) is mechanical fluctuations of the environment with frequency from 20 kHz up to 100 mHz. In physiotherapy the ultrasound is mainly used with frequencies from 0.8 up to 3 mHz (more often 0.88 mHz with wave length of 1.7 mm), there are devices with frequency of 22-44 kHz.

     The value of semi-absorption layer (frequency 0.8 mHz; intensity of fluctuations decreases twice): fatty tissue – 6.8 cm; muscular tissue– 3.6 cm; bone tissue of 0.3 cm (absorption of waves 15 times greater); fatty and muscular – 4.9 cm. In frequency of 2.6 mHz the value of semi-absorption layer of the latter is 1.5-2 sec.

     During US influence on the tissue there is a phenomenon of cavitation, i.e. creation of passing microcavities at the place of relaxation of tissues (substance). Rupture of the tissues arises in power above 3Wt/cm2.

     The ultrasound can be applied to the tissue in a continuous and pulse mode. The pulse mode is more sparing. There is also a focused ultrasound (in physiotherapy it is administered for puncture influences).

     US activates atoms and molecules, US-luminescence occurs in power of 0.05Wt/cm2. It gives thixotropic effect (crushing of colloids in liquids), changes configurations of the albuminous molecules, enzymes with change of their activity. US increases permeability of the cellular membranes, stimulates microcurrents inside the cells and in the extracellular liquids, carries out microvibration and micromassage. Under the influence of US very weak warming up is observed in the tissues at the place of insonation.

     In small doses US stimulates regeneration of the tissues (0.2-0.3 Wt/cm2).

     Peripheral therapeutic use of US increases excitability of the central nervous structures. 

     In mild vegetative disorders sparing US- procedures promote their normalization. The marked disorders are contraindicated for administration of US. 

     Insonation of the endocrine glands may cause intensification of their function. Small doses of US improve the peripheral blood flow in its nonacute disturbances. Insonation of the kidney zone reduces the arterial pressure.

     Intensive US-therapy can cause deterioration of the coronary blood flow in patients with coronary insufficiency. US causes reduction in the number of thrombocytes in blood. Small doses of US cause hypocoagulation effects, and high - hypercoagulation. US in small doses stimulates creation of a bone callous after fracture. The ultrasound (0.2-0.4Wt/cm2) administered paravertebrally reduces the increased tonicity of the bronchial muscles. In chronic bronchitis (pneumonia) US stimulates infiltrate resorption, improves external breathing. US has a weak anti-inflammatory action.

     Insonation of the stomach normalizes its secretory and motor functions. The influence of US on the connective tissue is manifested by rejuvenation of its cellular structure and fibrous structures. It increases permeability of the tissues: cellular membranes, vessels, connecting tissue, giving marked resorption action. US-procedures normalize disturbed ovario-menstrual cycle, eliminate nonacute dysmenorrheal phenomena. Ultrasound is a factor of biological stimulation of mechanisms of adaptation and trophicity of an organism. Under the influence of US cellular-humoral reactions become more active with release of a complex of biologically active substances with their multilateral influence on processes of the internal media, and form complex reflex and endocrine changes with coordinating and regulating influence of the higher parts of the CNS.

     Medical affects: resorption, anesthetizing, neurovegetative - normalizing, spasmolytic, anti-inflammatory, desensitizing, fibrinolytic.

     Influences in a pulse mode are the most effective, being in the intensity of 0.1-0.3 Wt/cm2 (low destructive reaction - high physical and chemical activity).

Indications to US-therapy:
     1. Diseases of the nervous system: radiculopathies (during aggravation - a pulse mode), neuropathy of the facial nerve, neuralgia of the trigeminal nerve, a trauma of the peripheral nerves.

     2. Diseases of the loco-motor apparatus: osteroarthrosis, arthritis, ankylosing spondiloarthritis, deforming spondylosis, bursitis, periarthritis, Dupigtren’s contraction, calcaneal spur, rheumatoid arthritis, myositis, tendovaginitis;

     3. Internal diseases: bronchial asthma, chronic bronchitis, pneumonia, ulcer of the stomach and duodenum: (without tendency to bleedings), chronic hepatitis, cholecystitis, colitis, chronic pyelonephritis and glomeronephritis (a pulse mode - 4 мс 0.2-0.6 Wt/cm2- a projection to the back, 2-4 mm to the skin zone in 10-12sec ), pancreatitis, prostatitis.

4. Gynecologic diseases: peri- and parametritis, salpingoophoritis, postnatal diseases: hypogalactia, cracks of the nipples, lactation mastitis, algonenorrhea and dysmenorrhea (hypofunction of the ovaries), itching in the vagina, late toxicosis of pregnant women, infertility.

5. Surgical diseases: chronic osteomyelitis, adhesive illness, wounds with infiltrate, varicose ulcer, and early stage of whitlow development, local frostbite of I and II degrees, proctitis.

6. Diseases of the skin: local itching of the skin, neurodermatitis, local scleroderma, arthropathy in psoriasis, kelloid cicatrices, trophic ulcers.

7. Eye diseases: cicatrices, keratitis, hemophthalmia, atrophy of the optic nerve, pigmental degeneration of the retina, traumatic cataract.

8. Dental diseases: glossalgia, parodontosis, arthroses of the maxillary joints, contraction of the chewing muscles.

9. ENT-diseases: chronic tonsillitis, vasomotor rhinitis, chronic antritis, frontitis, neuritis of the auditory nerve.

     Contraindications to US-therapy: IHD with frequent attacks of stenocardia, thrombocytopenia, expressed vegetovascular disturbances, cardiac arrhythmias, septic conditions, tendency to bleedings, malignant neoplasms, local insonation in benign neoplasms, local insonation in local purulent processes. It is not recommended to insonify the area of the heart, brain, cervical vegetative nodes, and bone prominence, area of the uterus during pregnancy, zones with the disturbed sensitivity, and a zone of the mammary gland nipples.

     Methodic peculiarities of insonation. US-influence is exerted in continuous and pulse modes (2.4 and 10 мс), direct, indirect and combined, stable and labile. Frequency of impulses is 50 Hz.

     Procedures are given through the oil medium and water (subaqueous insonation). A field of insonation is sized up to 150-250 cm2. There are small – 0.05-0.4Wt/cm2, average – 0.5-0.8 Wt/cm2 and great – 0.9-1.2 Wt/cm2 US dosed intensity. Intensity is an amount of US -energy which passes through 1cm2 of the area of the irradiator for 1 second.

     Duration of the influence on one area is 2-5 minutes, on the area of big joints - 8-10 minutes. In insonation of several areas the total duration is no more than 15 minutes. It is 6-8 minutes in segmentary insonation. Duration and intensity of insonation during the course of treatment gradually increase. The number of procedures in the course of treatment is 8-15 (up to 20). They are administered daily or in a day. A repeated course is given in 2-5 months. US-procedures are given to children beginning from 2 years (weak intensity, 2-3 min on one area, the pulse mode is preferable). Procedures are given in a day.

     Influences on BAP are 0.05-0.1 Wt/cm2, duration is 30-60 sec.

     Power and intensity of US influence is more than duration of the procedure.

Ultraphonophoresis with medicinal substances
     Ultraphonophoresis with medicinal substances (UPP) is a combined medical action of US and medicinal substance which is introduced by it into the tissues.

     Preconditions for UPP:

- Under the influence of US there is an increase of permeability of the skin, mucous membranes, and vessels;

- Acoustic pressure upon the drug develops;

- Microstreams inside the cells and in extracellular liquids are formed;

- Activity of some medicinal substances (interferon, heparin, lidase, etc.) increases:

- Sensitivity of the tissues and microorganisms to the action of medicines changes;

- There may be synergism of the mechanism of US action and medicinal substance;

- Activation of the secretory activity of the sebaceous and sudoriferous glands is observed. 

     Medicinal substances penetrate into the skin through the sebaceous ducts (especially fat-soluble substances) and sudoriferous glands through intercellular cracks. The continuous mode of US is more often used for UPP; depth of the direct saturation of the tissues by substances during the procedure is 0.5-1 cm, and deeper in 1-2 hours after the procedure. The maximal effect is achieved in US intensity of 0.6-0.8 Wt/cm2. Duration of the procedure on one area is up to 10 min (max -15 min). The optimum concentration of medicinal substances is 5-10 %. The best solvents are lanolin and distilled water, lanoline-vaseline mixture is also used. The ointment form is the best. The most permeable skin is on the stomach and thighs. Direct and segmentary techniques of UPP are used with 10-12 procedures for the course. The amount of medicinal substance penetrating into the skin makes 1-5 % of the dose taken.

     During UPP the depot of the medicine is formed in the skin: heparin, hydrocortisone, iodine are retained till 2-3 days. The composition of medicinal substances increases in blood during 8-10-12 hours; then it decreases.

     Possible advantages of medicinal ultraphonophoresis are:

- Synergism of US and medicinal substance (for example, UPP with lidase);

- Locality of action of US and medicinal substance;

- Painlessness of procedures;

- Activation of medicinal substance;

- Increase of the posteffect period of medicinal substance after the procedure;

- Weakening of the undesirable actions of the pharmacological agent;

- Phonophoresis with fat-soluble preparation;

- Complexity of the medicinal composition. 

     Requirements to UPP with medicinal substances: stability of medicinal substances to US, high biological and medical activity of the substance, a choice of optimum solvent for the given substance, observance of the optimum concentration, synergism of US - medicinal substance, good permeability of the medicinal substance through the skin and mucous membranes, preferably local action of the substance.

     Insonation destroys or sharply changes properties of novocaine, platyphyllin, morphine, quinine, caffeine, ephedrine, phenothiazine and pirazoline derivatives, ascorbic acid.

Acupuncture and acupresssure
     Acupuncture is a medical method of influence on biologically active points (BAP) of the skin and mucous membranes with special needles (puncture). These needles can be made of different metals (steel, silver, gold, etc.), be of different length and thickness. 

     Acupressure is a medical influence - pressure upon biologically active and hyperactive points of the skin with blunt sticks (plastic, iron, wooden) or finger tips without its damage.

     Acupuncture and acupressure are individual variants of numerous ways of physical medical influences on BAP, united by the concept of physiopuncture (electric current, the laser, SWF, ultrasound, vibration, cold and heat, cauterization, etc.) or puncture reflexotherapy. Over 600 BAPs are available in the skin of the person.

     BAPs located on the trunk and extremities are called corporal, on the head –craniopuncture, on the ears – auricular.

     There are also points on the hands and feet (mano-and podopuncture), used in one of the branches of needle reflexotherapy -Su -Jock -therapy. They are in the mucous membrane of the nose and oral cavity.

     In methods of corporal acupuncture time of a needle being in the tissues depending on the pathology character ranges from 1-2 to 25-40 min. Duration of the influence on the mucous membranes is seconds. 6-10 procedures are given on an average for one course.

     In acupressure time of the influence on one BAP makes 0.5-2 min.

     In consecutive physical influences on some BAP total time of the procedure is extended.

     In various diseases within the limits of one procedure the influence can be carried out on one point or on their numerous combinations. Selection of points for the concrete patient, and a technique of the influence are carried out by means of computer programs now.

     Acupuncture and acupressure are applied, mainly, for relief or elimination of painful syndromes, but can be used in other pathological conditions.

     The basic medical effects of acupuncture: anesthetizing, sedative, stimulating, trophotropic, spasmolytic.

     At present there is a medical speciality – acupuncture reflexotherapist in Ukraine. It is necessary to have a specialization on acupuncture in establishments of postdiploma training to get it. 

Fixing (immobilizing) devices
     They include soft, semifixed and rigid corsets, collars, splints and slabs.

     Corsets and collars are applied in hypermobility of the lumbar and cervical vertebrae, causing a painful syndrome. They are also used for temporary immobilization of the cervical and lumbar part of the spine after manual manipulations on them. Rigid and semifixed corsets can be administered after small surgical interventions on the intervertebral disks followed by papainization or laser evaporation of hernias of the intervertebral disks. Splints and slabs are applied for immobilization of the extremities after damages of the bones, sinews and ligamentous apparatus.

Mechanotherapy on special devices
      Mechanotherapy is active and passive physical exercises made on special devices with the therapeutic purpose. As a rule, it is carried out within the course of ET in rehabilitation treatment of patients after traumas and acute inflammatory processes in the tissues of the loco-motor apparatus. It is applied mainly to increase scope of movements in the joints and force of muscles. 

     Medical effects: increase in scope of movements in the joints, increase of force of the muscles.

     The basic indications: stable movement disorders in the joints – contractions after traumas and inflammations, pareses of various origin, weakening of the muscles after forced hypokinesia.

     There are three basic kinds of mechanotherapeutic devices: pendular type, block with weight and level with inertia arising in movement.

     The average duration of the procedures is 10-20 min; it is possible to repeat them several times a day. The number of the procedures is determined individually.

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 kind of massage do you know?
2. What is ultrasound?

3. Name indications, contraindications and age limitations for administration of ultrasound?

4. What is ultraphonophoresis?

5. Enumerate the main physical factors of mechanical nature?

 Tests:

1. What therapeutic effect does local barotherapy produce?
A. Myostimulating

B. Bactericidal

C. Hemocoagulative

D. Vasoactive

E. Sedative

2. Indications for local barotherapy is?

A. Trophic ulcer of the skin

B. Varicose disease

C. Urolithiasis

D. Ulcer, stomach ulcer

E. Pneumonia

3. Local barotherapy is contraindicated in?

A. Obliterating atherosclerosis of the lower extremity, stenosis of the 1st degree

B. Trombophlebitis

C. Osteochondrosis of the spine

D. Pneumonia in the proliferative phase of inflammation

E. Trophic ulcer of the skin

4. Normobaric hepoxitherapy is contraindicated in?
A. Iron-deficient anemia

B. IHD, exertional angina pectoris of I FC

C. Bronchial asthma with rare attacks

D. Disorder of the cerebral circulation

E. Osteochondrosis of the spine

5. Oxygenobarotherapy is indicated?

A. Poisoning with carbone oxide

B. Claustrophobias

C. Acute bronchitis

D. IHD, exertional angina pectoris oа III FC

E. Pneumonia

The clinical problem

1.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.

2. The patient postinjection infiltrate right buttocks. Objective data: the seal in the right buttocks, slightly painful on palpation. The aim of physiotherapy? What methods of physiotherapy, you must assign?

Answer. The aim of physiotherapy: resorption of infiltration. Purpose: ultrasound therapy on the area of infiltration, the frequency of 880 kHz, the intensity of 0.4—0.6 W • cm2, continuous mode, methods of labile, 10 min, daily, No. 6-8.
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