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We used argon plasma flow along with routine methods of treatment in 185 critically 

ill patients who are on mechanical ventilation and have such formidable complications 

as pneumonia, incl. 155 cases of ventilator-associated pneumonia. The area of the 

sternum was irradiated with plasma flows, which, as we pointed out earlier, causes an 

improvement in the trophism of the lung tissue by increasing the immunological 

activity. In the majority of patients (168 people) an improvement in trophic parameters 

(condition of the bronchial mucosa, a decrease in the severity of inflammatory 

processes in the lungs, etc.) was noted during control X-ray, endoscopic and other 

laboratory and instrumental studies. Application of these techniques made it possible 

to improve the results of treatment, reduce the bed-day by almost two times, and to 

reduce the amount of drug therapy. The use of plasma streams in almost all cases 

improved the general condition of patients of this rather severe category. The method 

is easy to use, accessible to staff, and highly effective. 
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Introductiom:Critical conditions are the most serious conditions a patient can 

experience, which cause formidable complications such as pneumonia caused by a long stay 

of the patient on mechanical ventilation, and a number of other complications (3; 7). 

There are certain treatment regimens for the treatment of critically ill patients in 



specialized hospitals that bring positive results. However, the number of patients with 

complications is still quite high (1; 5). Therefore, the need for effective treatment of the 

disease is obvious, especially in the early stages, when the process is just beginning and 

does not have a pronounced destructive process. 

Traditional therapy does not adequately cope with this task. Hence, there is a need to 

develop more effective therapeutic treatment technologies, including the involvement 

of scientific and technical achievements of the last decades (4; 6), such as the energy 

of the plasma flow. According to a number of researchers, the clinical efficiency of the 

plasma flow exposed to biological tissues is subject to a complex of physicochemical 

phenomena, as well as medico-biological effects of intermediate and final products of 

plasma generation (2; 9). These include: 

- concentrated supertemperature at the epicenter of the plasma torch, which makes 

it possible to use the plasmatron both as a plasma scalpel and as a coagulator, a 

sterilizer of the wound surface; 

- infrared radiation of a plasma jet: a kind of thermal catalyst that enhances 

biochemical reactions in cellular and tissue structures in the affected area, 

normalizes metabolic processes, and improves lymph and blood circulation due 

to expansion of the capillaries of irradiated tissues; 

- the hard ultraviolet radiation of the plasma torch not only stimulates the tissues 

of the wound defect, but also provides a pronounced bactericidal effect on the 

wound microflora; 

- high concentration of ozone in the zone of influence of the plasma flow, formed 

from atmospheric oxygen under the influence of ultraviolet radiation, electric 

discharge and powerful ionized flow; 

- gas-dynamic turbulence of the ionized flow, contributing to the injection of 

highly active chemicals and thermal energy into the local tissues of the wound 



defect and into intact skin, as well as providing additional soft gas-thermal 

massage of these surface structures (8; 10; 11). 

In our opinion, all this justifies an attempt to use plasma flow technology for the 

treatment of various forms of complications of critical conditions. 

Materials and methods.The procedure for working with an argon plasma installation 

is quite simple. In our work on the basis of the Institute of Critical Care Medicine, we 

used the «Arieli-21» apparatus and a new microplasma installation that was created by 

us. The general principle of the apparatus operation is to pass an inert (argon, helium) 

through an electric discharge arc. The gas heats up to ultra-high temperatures (3000- 

4000 C0) and passes into a fundamentally new state called plasma (plasma flow). 

Heated and ionized gas comes out in the form of a thin jet through the nozzle of the 

plasma manipulator-microplasmatron, forming a luminous flame torch 15-25 mm long 

and the outlet temperature 180-200 C0 and higher. The temperature drops critically 

distancing from the epicenter, and already a few millimeters from the edge of the 

luminous part it does not exceed 30-35 С0. 

We carried out therapy with argon plasma rays to 185 critically ill patients who were 

on mechanical ventilation, 155 of them had ventilator-associated pneumonia. Patients 

received irradiation with plasma streams to the region of the distal lungs along the 

antero-axillary and mid-axillary lines for 3-5 minutes from a distance of 10-15 cm from the 

skin surface. Also, we performed irradiation of the sternum in order to stimulate the 

processes of enhancing immunological reactions according to the method described in 

the scientific works of Zv. Kheladze (2008). 

Msaterials and Discussion:. We carried out treatment with plasma rays from the first 

day of the patient's admission to the hospital. When compared with patients who were 

in the same conditions, but without the use of ventilator-associated pneumonia plasma 

therapy, the course of the illness was almost two times longer than in the group of 



patients where plasma therapy was used. The use of antibiotics was able to be 

minimized due to the fact that plasma therapy improves the trophism of the distal lungs.  We 

also irradiated the area of the sternum with plasma streams, which, as we indicated 

earlier, causes an improvement in the trophism of the lung tissue, by increasing the 

immunological activity. In the majority of patients (168 people), during control X-ray, 

endoscopic and other laboratory and instrumental studies, an improvement in trophic 

parameters (condition of the bronchial mucosa, a decrease in the severity of 

inflammatory processes in the lungs, etc.) was noted. 

Thus, clinical studies have shown a relatively high efficiency of plasma flow 

technology in the treatment of complications of critical conditions such as pneumonia, 

including ventilator-associated pneumonia. The defocused plasma beam, which has 

anti-inflammatory and bacteriostatic effects, should be considered as effective means 

of prevention and treatment pulmonary complications in critically ill patients. 
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არგონის პლაზმური სხივების  გამოყენება ხელოვნურ სუნთქვაზე 

მყოფ კრიტიკულ ავადმყოფთა მკურნალობის კომპლექსში          
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თბილისი,საქართველო  

„Critical Care & Catastrophe Medicine“, 2021, N67-68, Tbilisi, Georgia



185 კრიტიკულ პაციენტში, რომლებიც ფილტვების ხელოვნურ 

ვენტილაციაზე იმყოფებოდნენ მკურნალობის სტანდარტულ მეთოდებთან 

ერთად გამოყენებული იყო არგონის პლაზმური ბაკადით დასსხივება. 

ავადმყოფთა უმრავლესიობას აღენიშნებოდა ვენტილატორთან 

ასოცირებული პნევმონია.მკურნალობის პროცესის დროს არგონის პლახმის 

ნაკადით ასხივებდნენ გულ-მკერდის მიდამოს. კვლევის შედეგები 

მიუთითებენ აღნიშნული მეთოდის გამოყენების უპირატესობას კრიტიკულ 

ავადმყოფებში აღმოცენებული ვენტილატორთან ასოცირებული პნევმონიის 

მკურნალობის მიზნით. 
  


