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Carboxytherapy based on dosing of carbon dioxide is a popular method for treating many diseases in the world. In medicine carboxytherapy is used to increase the tissue oxygenation that leads to the antiphlogistic and antibacterial activity, as well as to stimulate the collagen synthesis, lipolysis and elimination of toxins. This method is used as an alternative treatment in patients with chronic, poorly healing wounds, diseases of the cardiovascular system. In orthopedics carboxytherapy promotes correction of vascular and trophic disorders, pain syndromes in the joints. Thanks to its multiple mechanisms of action carboxytherapy is widely used in the world medical practice in such areas as cosmetology, dermatology, orthopedics, angiology, cardiology, neurology, pulmonology, gynecology, urology, proctology, plastic and general surgery and others.

Carboxytherapy, based on the using of carbon dioxide .This is a popular treatment for many diseases in the world. Is well known that cells need oxygen for life . Without oxygen comes oxygen starvation and slow down all the processes of life-activity of the organism. Many European and American clinics that to solve this problem use a method called "bottom up" by applying carboxytherapy: the introduction of CO2 subcutaneously or intradermally [7, 13]. Nobody has been able to find a single method for the majority of diseases until now, but CO2 is used to treat many of them .Carboxytherapy improves the skin, eliminates muscular and vascular spasms, relieves myofascial pain syndrome, removes venous and lymphatic stasis and also improves health, increases efficiency and quality of life [11, 33].
Multifactor carboxytherapy beginning introduced into medicine with the appointment of carbon dioxide baths. Today, the pharmacological potential of CO2 provides the following procedures: "dry" and di carbonic water bath and cameras, dry carbon baths and stimulants deep breathing, injection or invasive carboxytherapy . When the injection and non-injection carboxytherapy CO2 displaces the oxygen that cells use of its compounds with hemoglobin. The ability to bind to hemoglobin in CO2 are significantly higher than that of oxygen [18, 15, 27, 37].

Carboxytherapy found worthy application in many areas of medicine, but especially a great experience it has gained in the application of cosmetics and orthopedics [17, 25, 28]. There are an important marker which indicates the age, is the skin, particularly the face and neck. One of the old mistakes had confidence that the skin performs the role of a passive capsule .It is known that skin - the largest organ on the area that is in contact with the environment and protects the body from the effects of harmful factors [10, 30]. The protective function is performed by the horny layer of the epidermis (protection against harmful chemicals, physical factors), the connective tissue of the dermis (protection against mechanical damage), blood vessels (temperature regulation). The lymphatic system of the skin plays an important role in the immunological defense mechanism [8]. Any disturbances in the body can appear on the skin, it is an indicator of health status. The skin is involved in the most important body functions: breathing, regulation of heat and immunity, metabolism, synthesis of enzymes and mediators, purification of harmful "toxins" and the release of excess water. German scientist S. Schmitz skin called "the greatest endogenous cancer" [5, 9].

Bad ecology of large cities, poor diet and lifestyle, age-related changes, injuries, infectious and allergic diseases are the cause of many dermatological problems: skin aging, stretch marks, cellulite, scars, dull complexion, pouches under the eyes, hair loss, etc. [5, 31].

Indications for CO2 therapy is rejuvenation (correction of wrinkles, scars, pigmentation, enlarged pores), improved figure in cosmetology. Carboxytherapy improvement from the average observed in more than 75% of cases [24]. In cosmetology used vasodilation effect and rapid recovery intradermal collagen. This effect occurs rapidly, usually after 2 carboxytherapy procedures or for 7-14 days [21].
Stretch marks - a special form of scar tissue, which are difficult to treat by any means of correction .Invasive and noninvasive carboxytherapy are the only available, effective and without dangerous (for all skin types) treatment for new and old stretch marks restoration of collagen fibers. Testimonials about carboxytherapy when striae are positive in 98% of cases [84].

Statistical analysis indicates that the state of acne-scarring and photoaging of the skin is improved, on average, 74% after 3 months of treatment (acne scars - 83%, photoaging - 67%). Carboxytherapy improves after 1-2 procedures, the status of various types of scars.

Many women and men complain of dark circles and pouches under the eyes, making the person tired and unappealing. Carboxytherapy - effective method that eliminates dark circles around the eyes and in these cases successfully replaces blepharoplasty [16].

Carboxytherapy by improving blood supply to the scalp stimulates hair growth, strengthens hair follicles and is used in hair loss, and their slow growth and hair loss (alopecia).In cosmetology invasive alternative procedure is non-invasive carboxytherapy. The basic principle of the last remains: rejuvenation is achieved by carbon dioxide, but it uses special masks and gels, that contain CO2 [6].

Carboxytherapy is a one of the most popular cellulite treatments in the West. The fat cells are destroyed by the action of carbon dioxide, while the remaining structure of the skin and nerve tissues remain unharmed. Necessary 10-15 sessions to obtain a smooth taut skin [2]. Clinical experience in the last 40 years, confirmed that the fight with cellulite and local obesity carboxytherapy - highly effective procedure: mechanical destruction of fat deposits under the pressure of CO2 excretion of toxic products of metabolism, elimination of stagnant lymph and strengthening the process of lipolysis (destruction of fat cells).
CO2 therapy is indicated for the treatment of skin diseases: atopic dermatitis, acne; scleroderma, psoriasis, eczema, burns and scars (different origins), allergodermatoses to enhance barrier properties of the skin and retardation of inflammatory processes [84] ..Carboxytherapy widely used in medicine to enhance aesthetic effects before liposuction and complications after it, during rehabilitation after burns. Carbon dioxide snow has been successfully used to destroy abnormal cells: warts, lupus erythematosus, or leprosy nodes [33].

Carboxytherapy provides cells with oxygen saturation (oxygenation), pronounced anti-inflammatory and antiseptic effects, stimulation of collagen synthesis, lipolysis and cellulite removal of toxins, normalization of the sebaceous glands, the activation of metabolic processes and circulation in the skin in the following indications:
• lifting and smoothing wrinkles;

• recoveretion of immunity of the skin, reduce inflammation (acne, acne zovye-ro);

• clarification and alignment of color;

• minimization and prevention of acne scars;

• regeneration and deep hydration of the skin;

• restoration of the skin after sun exposure, cosmetic and PWA-zhdayuschih procedures, as well as more aggressive methods of rejuvenation;

• rehabilitation of the skin after burns;

• elimination of edema and pastosity, stress and fatigue of the skin, dark circles under the eyes;

• smoothing the signs of photoaging;

• elimination of reduced skin tone, rosacea, vascular changes, hyperpigmentation and freckles; lipomatosis, change shape after liposuction;

• tightening of the skin, eliminating the double chin;

• strengthening and brightening the eye area;

• reduction to eliminate stretch marks (for example, after pregnancy), scars, treatment of keloids.

Carboxytherapy used by patients with chronic, poorly healing wounds. There is correcting of a tissue hypoxia by the effect of the Bohr effect on endothelial cell growth factors, and the stimulation of neoangiogenesis fibroblast collagen synthesis, resulting in better healing wounds (diabetic ischemic, traumatic and post-operative) [112, 77, 70].

About a third of the world population suffers from a variety of disorders of the musculoskeletal system. Diseases of the joints take a leading place among his pathologies and often lead to the development of disability. Traditional treatment of the above diseases, unfortunately, not always effective. More than 30 years in the treatment and prevention of these diseases carboxytherapy used to eliminate inflammation, chronic joint and muscle pain.

In orthopedics carboxytherapy promotes correction of vascular and trophic disorders, pain syndromes in the joints. It has a systemic effect on the body: muscle relaxant, analgesic, hemorheological , increases tissue oxygenation level, and as a result, improves trophic tissue. CO2 therapy affects all parts of the musculoskeletal system, since exteroceptors, finishing joints, muscles, ligaments. This reduces the duration of carboxytherapy NSAIDs and reduce the risk of adverse effects of these drugs [6].
In the treatment of CO2 injections Achilles tendonitis ligament improves microcirculation, increased angiogenesis, vasodilation and occurs due to the effect of Bohr - tissue oxygenation. Course application invasive carboxytherapy allows you to assign a positive therapeutic effect for a long time in the treatment of degenerative disc disease, arthritis, synovitis and other degenerative disorders of the joints. Patients with gout recommended to use carbon dioxide and bicarbonate mineral waters with pH> 7, 1 [11].

Carboxytherapy increases the body's resistance to adverse environmental factors at the expense of a strong antioxidant effect of CO2. Carbon dioxide gas is injected into the abdominal cavity to reduce oxidative stress. Administered subcutaneously CO2 instantly causes vasodilation and dramatically increases local blood circulation, more than 3-fold increasing concentration of oxygen in the tissues. Analgesic effect carboxytherapy achieved after the first treatment for headaches associated with vestibular disorders, migraine headaches, chronic ischemia of the brain (encephalopathy). Carboxytherapy, improving blood circulation, eliminates the pain arising from the change in the weather (at meteodependent people) and coronary heart disease, including post-rehabilitation. 1-3 sessions carboxytherapy often enough to disappear complaints of pain in neuralgia [30].Modern surgery uses inertia and antiseptic dioxide to isolate the operating surface from microbial contamination, that helps significantly reduce the dosage of antibiotics and the time required for wound healing. Initially, the abdominal cavity filled with air to create atmospheric conditions close to the physiological in the future for that began to use overwhelming microbial CO2.
Modern studies have shown that surgical wound is convenient to fill heavier than air, carbon dioxide [4, 7].In addition, the surgery "cushion" of carbon dioxide saves operating wound from drying tissue, promotes healing after application of skin implants, condition after surgery for carpal tunnel, Dupuytren's contracture. [4].

Popular in the modern world laparoscopic surgery is also not without CO2. Injection of CO2 safely used for many years to facilitate endoscopic surgery on the abdomen to increase and stabilize the body cavity for better visibility of the surgical field [24].

The CO2 laser surgery is called ablation is used for smoothing and skin scarring. As CO2 laser scalpel is used during surgery, removing warts or papillomas. After this procedure, in contrast to conventional scalpel cut, virtually no marks on the skin: CO2 laser incision is much thinner, and the bleeding stopped CO2 beam [35].

Disinfection of surgical wounds the use of carbon dioxide in the surgery is not exhausted. Inhalation of carbon dioxide in low concentrations causes a profound and rapid breathing due to reflex stimulation of the respiratory center, as well as excitation vaso-motor center, and increased blood pressure. This reflex used to stimulate the pulmonary ventilation of CO2 and oxygen in a ratio of 5-7% CO2 and 93-95% O2 in anesthesia, after surgery to stimulate breathing when oppressed pulmonary ventilation to prevent postoperative pneumonia in the case of a sharp drop in blood pressureCO2 mixture with oxygen is used in the depression of the respiratory center of the inhaled anesthetic drugs, carbon monoxide, hydrogen sulfide, newborn asphyxia caused by the entanglement of the umbilical cord during anesthesia and after surgery to prevent pulmonary atelectasis and pneumonia.

There are indication for carboxytherapy are diseases of the cardiovascular system: coronary heart disease (myocardial infarction in the phase of recovery to improve coronary blood flow, angina), heart disease, hypertension 1 and 2 stage is a crisis, symptomatic hypertension, cardiopsychoneurosis hypotonic, cardiac, arrhythmic and mixed types, obliterating atherosclerosis of the lower extremities, thrombophlebitis in remission, to reduce the symptoms of varicose veins, telangiectasia (spider veins), Raynaud's syndrome, occlusive disease, lymphatic and venous edema, atherosclerosis, diabetic microangiopathy, acrocyanosis [40].
Carboxytherapy, strengthening the endothelium of blood vessels, improves blood circulation of the heart, the brain, the endocrine glands, is effective for microangiopathy arising as a result of diabetes, inflammation of the urogenital tract, migraines.

Carboxytherapy used in phlebology, venous and lymphatic insufficiency, as it stimulates the arterial, venous and lymphatic microcirculation. CO2 causes direct dilation of blood vessels to increase blood flow, especially a marked improvement in his capillaries, as well as significantly reduces pain and swelling. In Angiology, Phlebology and Diabetology carboxytherapy considered one of the most effective procedures for the treatment of ischemic pathologies of the lower extremities, Raynaud's disease, Buerger disease, angiopathy in diabetes, peripheral occlusive arterial disease [15]. Carbon dioxide is also introduced directly into the bloodstream under certain diagnostic and therapeutic procedures.

Carboxytherapy used in treatment diseases of the nervous system: cerebral arteriosclerosis, headaches (arachnoiditis, intracranial hypertension, encephalopathy, migraine), Meniere's syndrome, neuritis, neurasthenia, vertigo of various origins, vertebral pain syndromes, post-stroke hemiparesis, sleep disorders, Parkinson's disease, vegeto vascular dystonia, polyneuropathy and post-herpetic neuralgia. injections CO2 brings headaches immediately after the procedure, a sense of relief, eliminating the use of painkillers. Carbon dioxide is introduced into the collar area to improve blood and lymph circulation, detoxify the tissue, improve local skin immunity, improve regeneration [16].
Carboxytherapy used for treatment diseases of the kidney and urinary system (pyelonephritis, and chronic prostatitis, erectile dysfunction in men, prostate adenoma, violation of blood flow to the pelvic organs); in proctology (treatment of anal fissures, papillomatosis); gynecology (therapeutic and diagnostic laparoscopy, removal of papillomas, warts, carcinoma, the treatment of cervical erosion, leukoplakia, polycystic, endometriosis, pain during menstruation, menopause violations of the menstrual cycle). Carboxytherapy can stimulate the blood supply to the pelvic floor upgrade, to normalize the vaginal flora in the dryness of the vaginal mucosa. CO2 in gynecology has long IC uses for the treatment of amenorrhea or oligomenorrhea , slowing the aging of sexual sensation. Carboxytherapy promotes non-surgical rejuvenation of the vagina, slows down senescence without the risks associated with hormone therapy or vaginoplasty. This improves the quality of sexual life of patients. Carbon dioxide helps in female infertility, with the help of a study carried out tubal patency [11]

In the experiment on 348 volunteers suffering from rhinitis and other allergic symptoms, carbon dioxide for 30 minutes significantly decreased allergic reactions. Therefore, the US has offered to treat allergies by inhalation of carbon dioxide, explaining that CO2 blocks the release of calcitonin, which is involved in triggering the mechanisms of allergic reactions.Elevated CO2 concentration used for the treatment of cancer by reducing the intratumoral and peritumoral acidosis and, consequently, suppression of cancer cell growth.Security carboxytherapy allows using it as for alternative treatment for patients who can not use other methods of therapy [35].

Through multiple mechanisms of action and multimodal efficiency, broad toolkit of sensors and a variety of modes of exposure carboxytherapy widely used in world medical practice in areas such as cosmetology, dermatology, orthopedics, aesthetic medicine, angiology, cardiology, neurology, pulmonology, oncology, gynecology, urology , proctology, plastic and general surgery and other areas of medicine. It gives the law to consider CO2 drug panacea and alternative drug therapy for many diseases.
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