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Annotation. This article explores the use of low-frequency ultrasound in the treatment of diseases of the
nasal cavity and paranasal sinuses. Low-frequency ultrasound is a modern method of physical therapy that
can penetrate deeply into tissue and cause various biological reactions. Research shows that the use of low-
frequency ultrasound can have a positive effect on the condition of the nasal cavity and paranasal sinuses,
improving mucociliary clearance, facilitating the outflow of secretions and improving the penetration of
antiseptic solutions into tissues. The combined use of low-frequency ultrasound with antiseptics and other
medications can also enhance their effect on the affected areas. It is important to continue research to
determine the optimal parameters for use and safety of this method. Overall, the use of low-frequency
ultrasound represents a promising approach to developing more effective treatments for diseases of the nasal
cavity and paranasal sinuses
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Introduction. Diseases of the nasal cavity and paranasal sinuses are common problems that can
significantly worsen the quality of life of patients. In search of effective methods of treatment and relief of
symptoms, researchers have paid attention to the use of low-frequency ultrasound. Low-frequency
ultrasound is a modern method of physical therapy that has the potential to have a positive effect on the
processes occurring in the nasal cavity and paranasal sinuses [1,2,5,7,34,36]

The purpose of the study: The use of low-frequency ultrasound in the treatment of diseases of the nasal
cavity and paranasal sinuses of adjacent sinuses. We will study its effect on the condition of the nasal cavity,
the mechanisms of action and the potential advantages of this approach. The effect of NFUZ on mucociliary
clearance, relaxation of the mucous membranes and relief of the outflow of secretions will also be
considered.

We will also discuss the possibility of combining the use of low-frequency ultrasound with antiseptics and
other medications to enhance their effect on the affected areas. Moreover, we will consider the importance
of further research and clinical trials to determine the optimal parameters of the application, effectiveness
and safety of this technique.

Materials and methods of research: In general, the use of low-frequency ultrasound is a promising
approach to the development of more effective and innovative methods of treating diseases of the nasal
cavity and paranasal sinuses. Understanding the mechanisms of action and optimal conditions for the use of
NCHUZ can significantly expand our capabilities in the treatment of these diseases and improve the quality
of life of patients.The use of low-frequency ultrasound in the treatment of diseases of the nasal cavity and
paranasal sinuses has significant potential. Low-frequency ultrasound is a modern method of physical
therapy that can effectively affect the processes in these areas. The low frequency of ultrasonic waves allows
deep penetration into tissues, causing mechanical vibrations and stimulating various biological reactions.
[2,10,14,20]

The use of NFUZ can have a positive effect on the condition of the nasal cavity and paranasal
sinuses. This method can help improve mucociliary clearance, relax the mucous membranes, as well as
facilitate the outflow of secretions. Thanks to mechanical vibrations, the NOSE can help in thinning mucus
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and improving drainage, which can be important in the case of diseases associated with stagnation of
secretions. [3,5,11,13,21]

In addition, low-frequency ultrasound can improve the penetration of antiseptic solutions into tissues,
which can help reduce inflammatory processes and fight infection. Perhaps one of the applications of
NCHKZ is its combined effect with antiseptics or other medications to enhance their effect on the affected
areas.

Despite the prospects for the use of low-frequency ultrasound, it is necessary to continue research
and clinical studies to determine the optimal parameters of the use, effectiveness and safety of this
technique. In general, the use of NOUS can be an important step towards the development of more effective
and innovative methods of treating diseases of the nasal cavity and OP

The pathogenetic concept of the therapeutic approach in the treatment of acute bacterial
rhinosinusitis in children consists in the elimination of pathogenic factors and activation of repair processes
to eliminate the consequences. In complex treatment with standard methods for the relief of the
inflammatory process, local ultrasonic cavitation sanitation of the nasal cavity and OP can be successfully
included [4,8,12,15,35].

Sound vibrations created by low-frequency ultrasound, activating the intermediate drug medium,
have a physical, biological and biochemical effect on tissues. One of the most important biological effects of
ultrasound is cavitation, which is the process of formation of microscopic cavities in the form of bubbles in a
"voiced" liquid medium that carry an electric charge on the boundary surface. When cavitation bubbles
collapse, ultrasonic waves are formed, which mechanically damage the cell membranes of microorganisms
and destroy bacterial films [6,16,23,31,33].

Passing through low-frequency ultrasound, the water molecule splits into H+ and OH-ions, which
have a bactericidal effect on pathogenic microorganisms. Under the influence of a cavitated jet, micro-
massage occurs at the cellular and subcellular levels, while the permeability of cell membranes increases,
microcirculation processes increase [7,17,22,30].

The complex effect of low-frequency ultrasound and the drug solution administered with its help
gives a positive result during treatment and makes it possible to achieve a therapeutic effect with minimal
concentrations of medications, helps to avoid adverse reactions [3,9,18,24,29].

To date, research has demonstrated the effectiveness of combining low-frequency ultrasound with
other drugs in surgery, obstetrics and gynecology, dentistry, and otorhinolaryngology. Despite a large
number of studies, the question of the impact and effectiveness of the use of NCHUZ in the treatment of
acute respiratory infections in children, in otorhinolaryngology, in available literary sources is not
sufficiently sanctified [19,25,28].

The complex treatment COURSE implies the presence of rehabilitation procedures, the purpose of
which is the evacuation of pathological contents from the paranasal sinuses, and the conduct of general or
local anti-inflammatory therapy. Since the nasal cavity and OP in acute respiratory infections is the main
place of localization of pathogenic flora, the rehabilitation of these structures is given great importance.

In the treatment of acute rhinosinusitis in modern conditions, we are faced with a change in the
virulence of pathogens, a steady increase in their resistance to antibacterial drugs, a decrease in the
immunological status in patients with sensitization of the body [26,27].

Today, low-frequency ultrasound is one of the components of therapeutic procedures in the complex
therapy of OBRS, in particular in children. Most of the biological effects of HCV therapy are based on the
cavitation process. Low-frequency ultrasonic cavitation has a bactericidal and bacteriostatic effect,
accelerates the process of cleansing the pathological focus, reduces microbial contamination, improves
microcirculation [7].

Currently, several methods and devices for the sanitation of the nasal cavity and OP with the use of
NCHUZ are presented. Nesterova K.I. et al., 2002, describes the device and method of ultrasound therapy of
exudative sinusitis.

The results of our own research: The study was conducted among the adult population. Despite the
complex of positive effects characteristic of ultrasound exposure, the device contains a supply-flow system
that creates variable pressure in the nasal cavity, and this, in turn, can lead to damage to blood vessels,
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increases the risk of nosebleeds, reactive edema of the eyelids. The waveguide inserted into the nasal cavity
does not have a protective replaceable casing. It is possible to accidentally touch the tissues with an
activated ultrasound instrument, and this will lead to a burn of the mucous membrane. These aspects make
the use of this device for diseases of the nasal cavity and paranasal sinuses in outpatient settings almost
impossible, especially in children's practice, due to many limitations.

More adapted to use in children's practice "Method of treatment of adenorhinosinusitis™ Nesterova
K.I. et al., 2018, including rehabilitation of the nasopharynx, nasal cavity and OP in adenoiditis,
rhinosinusitis. The disadvantage of this method of treatment is its two-stage, labor-intensive procedure
performed with this device: at the first stage, the doctor needs to hold a waveguide in one hand to supply the
voiced solution, and with the other hand a plastic tube going to the electric pump, which excludes control
over the behavior and fixed vertical position of the patient's head. At the same time, during the first stage of
the procedure, there are tightly fitting obturators in both halves of the nose at the same time, which can
cause discomfort in the patient, especially in children. All the disadvantages of the "Method of treating
adenorhinosinusitis” make its use in the treatment of acute bacterial rhinosinusitis in outpatient settings
almost impossible, requiring additional trained medical personnel.

The principle of operation of the "Device for the treatment of nasal diseases"”, proposed by
Korkmazov M.Yu. et al., 2011, consists in feeding a medicinal solution treated with low-frequency
ultrasound through a waveguide, at the end of which an obturator is located, on top of which a medicinal
solution flowing down after treatment of nasal structures accumulates in the nasal cavity. The described
device for the treatment of nasal diseases using an ultrasonic oscillator has disadvantages. The waveguide,
which is inserted directly into the nasal cavity, does not have a protective replaceable casing. When the
surrounding tissues are touched with an activated ultrasound instrument, the mucous membrane burns.
Closing the nasal passage with an obturator is an uncomfortable moment in the procedure. Ergonomics of
the sprinkler with a tank of CAVITAR "UZOL-01-H" provides for its horizontal position during the
procedure, in connection with which it may be difficult to install an unprotected waveguide into the nasal
cavity during the procedure, when it is necessary to take a forward-leaning position.

The creation of a water pool on top of an obturator from a medicinal solution flowing down after
treatment of the deep structures of the nose can increase the risk of infection of the lower parts of the nasal
cavity with contaminated washing waters. Due to many limitations, this ultrasound device cannot be widely
used for the treatment of diseases of the nasal cavity and OP in outpatient settings in children's practice.
Despite a sufficient number of methods of rehabilitation of the nasal cavity and OP using low-frequency
ultrasound, most of them are not adapted for use in children, require additional efforts from both the doctor
and the patient, often completely invasive, thereby less comfortable for children.

All these arguments prompted the search for a device and a method of sanitation of the nasal cavity
and OP with the use of NCHUZ.

Conclusion. In conclusion, the article explores the use of low-frequency ultrasound in the treatment of
diseases of the nasal cavity and paranasal sinuses. The research results show the significant potential of this
method of therapy, which can positively affect the condition of the nasal cavity, facilitating the outflow of
secretions, improving mucociliary clearance and penetration of antiseptic solutions. The combined effect of
low-frequency ultrasound with antiseptics is promising to enhance the therapeutic effect on the affected
areas. However, for the optimal application of this technique, it is necessary to conduct further studies aimed
at determining the effectiveness, safety and optimal parameters of application. In general, the use of low-
frequency ultrasound opens up prospects for the development of more effective and innovative methods of
treating diseases of the nasal cavity and paranasal sinuses.
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