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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Aim of study: To evaluate the clinical efficacy and rate of 

inflammatory process regression using the YAMIK-3 sinus 
catheter combined with low-frequency ultrasound (LFUS) 
and ozone/NO technologies in the treatment of acute purulent 
hemisinusitis (APHS).

Material and Methods: A prospective controlled clinical 
study enrolled 51 patients with confirmed APHS. The main group 
(n=25) received YAMIK-3 sinus drainage with instillation of 
ozone/NO-enriched physiological saline followed by combined 
LFUS and ozone/NO mucosal exposure. The control group 
(n=26) received YAMIK-3 drainage with 0.01% Miramistin 
instillation. Clinical symptoms, videoendoscopic findings, 
microbiological cultures, endogenous intoxication markers 
(tyrosine-containing peptides [TCP] and tryptophan-containing 
peptides [TrCP]), and radiological sinus pneumatisation were 
assessed before and after treatment.

Results and Conclusions: Sterile post-treatment cultures were 
achieved in 23/25 (92.0%) of main-group patients versus 20/26 
(76.9%) of controls. Pathological exudate clearance occurred 
3.0±0.8 days earlier and pain/mucosal oedema resolved 
2.4±0.3 days earlier in the main group. Plasma TCP and TrCP 
concentrations, elevated 2.6-fold before treatment, normalised 
following combined therapy. Complete sinus pneumatisation at 
3 months was achieved in 100% of main-group patients versus 
88.5% of controls. Hospital stay was reduced by approximately 
three days. No treatment-related adverse events were observed 
in either group. The combined use of YAMIK-3, LFUS, and 
ozone/NO technologies represents a highly effective and well-
tolerated treatment strategy for APHS.

Key words. Acute purulent hemisinusitis, YAMIK-3 sinus 
catheter, low-frequency ultrasound, ozone therapy, nitric oxide 
therapy.
Introduction.

Note on terminology: The terms 'exudative hemisinusitis' and 
'acute purulent hemisinusitis (APHS)' are used interchangeably 
throughout this manuscript. Both designate ipsilateral 
accumulation of purulent exudate in the paranasal sinuses.

Inflammatory diseases of the paranasal sinuses are among the 
most pressing issues in modern otorhinolaryngology. Up to 15% 
of the adult population worldwide suffer from various forms of 
acute purulent sinusitis (APS) [1,2]. APS ranks fifth among 
conditions for which antibiotics are prescribed and accounts for 
15–40% of ENT hospital admissions, predominantly affecting 
the working-age population [3,4]. The risk of chronicity and 
the development of orbital and intracranial complications make 
effective treatment of APS a high priority [5-7].

Inflammation of the paranasal sinuses is rarely isolated; 
combined involvement of the frontal, maxillary, ethmoid, and 
sphenoid sinuses is more commonly observed. The leading 
causative agents include Staphylococcus epidermidis, S. aureus, 
Streptococcus pneumoniae, H. influenzae, M. catarrhalis, 
Enterobacteriaceae, and Enterococcus spp. Modern conditions 
are characterised by altered pathogen virulence, increasing 
antimicrobial resistance, and a declining immune status of 
patients, necessitating the development of novel treatment 
modalities.

Over the past decade, physical and physicochemical treatment 
methods such as low-frequency ultrasound (LFUS), ozone, 
and nitric oxide (NO) have been introduced into clinical 
practice. LFUS cavitation exerts instantaneous bactericidal and 
bacteriostatic effects, enhances antibiotic penetration into deep 
tissues, and increases microbial susceptibility to antimicrobial 
agents [8]. Ozone produces direct oxidative damage to bacterial, 
viral, and fungal membranes, creating a pronounced antiseptic 
effect even against antibiotic-resistant strains [9-13]. Exogenous 
nitric oxide regulates vascular tone, exerts direct bactericidal 
activity, and stimulates phagocytosis [3,14,15]. The combined 
use of these modalities achieves synergistic effects not attainable 
by their individual application [16-18].

The success of conservative sinusitis treatment depends on 
two principal factors: selection of the optimal therapeutic agent 
and the method of delivery to the site of inflammation. LFUS 
produces cavitation and acoustic streaming that disrupt bacterial 
biofilms and facilitate drug impregnation into the deeper layers 
of the mucosa [8,16]. The YAMIK method enables non-invasive 
drainage of all paranasal sinuses simultaneously using controlled 
pressure differentials [19].
Objective.

To evaluate the clinical efficacy and rate of inflammatory 
process regression using the YAMIK-3 sinus catheter combined 
with LFUS, ozone-enriched physiological saline, and exogenous 
NO in the treatment of APHS.
Materials and Methods.
Study design and ethical approval:

This prospective, controlled clinical study was conducted at the 
ENT Department of the Regional Clinical Hospital, Shymkent, 
Kazakhstan, on the clinical base of the Department of Surgical 
Disciplines, Khoja Akhmet Yassawi International Kazakh-
Turkish University (IKTU). All procedures were carried out in 
accordance with the ethical standards of the 1964 Declaration 
of Helsinki (revised 2000). Ethical approval was granted by 
the Institutional Ethics Committee of IKTU (Protocol No. 3, 
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15 January 2019). Informed consent was obtained from all 
participants prior to enrolment.
Participants:

Fifty-one patients with APHS were enrolled consecutively. 
Diagnosis was confirmed by videoendoscopy, plain radiography, 
and CT scanning of the paranasal sinuses, in addition to clinical 
and laboratory investigations.

Patients were allocated to two groups on a consecutive basis 
according to the order of admission; formal randomisation was 
not performed. Allocation was carried out by the attending 
physician. While this approach may introduce a risk of 
selection bias, the two groups were comparable in all baseline 
characteristics (Tables 1 and 2), and no systematic differences 
were identified.

The main group (n=25) received paranasal sinus drainage via 
YAMIK-3 catheter with evacuation of inflammatory exudate, 
followed by instillation of ozone/NO-enriched physiological 
saline and subsequent combined LFUS and ozone/NO mucosal 
exposure.

The control group (n=26) received YAMIK-3 sinus drainage 
with exudate evacuation followed by instillation of 0.01% 
Miramistin solution.

Both groups received identical standard background therapy 
at the time of catheterization, consisting of topical nasal 
decongestant (Nasivin 0.05%) and topical anaesthesia (10% 
Lidocaine). No systemic antibiotics, corticosteroids, or 
antihistamines were administered to any patient as part of the 
study protocol. Any patient who required additional systemic 
treatment for clinical reasons during the study period was 
excluded from the analysis. Concomitant treatment was thus 
comparable across both groups.

The groups were comparable in sex, age, and clinical profile 
(Table 1). Most patients were admitted within 10 days of 
symptom onset: 72.0% in the main group and 76.9% in the 
control group (Table 2).
Sample size:

No formal a priori power calculation was performed; the 
sample size was determined pragmatically based on patient 
availability and consecutive enrolment at a single centre over 
the study period. The resulting sample size of 51 patients is 
consistent with similar prospective pilot studies in this clinical 
area. A formal power analysis and a multi-centre randomised 
controlled trial are planned as the next phase of this research 
programme.
Equipment:

The following devices were used: the YAMIK-3 sinus catheter 
(Yaroslavl, Russia); the low-frequency ultrasound apparatus 
"Tonzillor" (NPP Metromed, Omsk, Russia); and the ozone/NO 
generator "Ozotron" (NPP Metromed, Omsk, Russia) [19].
Treatment procedure:

Patient preparation. The patient was seated upright. Topical 
anaesthesia was applied to the nasal mucosa using 10% 
Lidocaine solution (1–2 ml). Decongestant spray (Nasivin 
0.05%, 1.0 ml) was applied to the middle and superior nasal 
meatuses. The YAMIK-3 sinus catheter was inserted according 
to the standard technique.

Exudate evacuation. The patient's head was tilted forward 
and to the side opposite the catheterised nasal passage. A 20 
ml syringe was connected to the working channel adaptor and 
alternated between aspiration and instillation (14 to 6 ml range), 
creating a pressure differential of ±10–15 mbar, inducing active 
evacuation of pathological exudate from the paranasal sinuses.

Ozone/NO instillation. 100 ml of sterile physiological saline 
(0.9% NaCl) was bubbled with ozone/NO-containing gas 
mixture produced by the "Ozotron" device. The patient was 
repositioned in a lateral decubitus position. Sequential 1 ml 
aliquots were instilled under alternating pressure. For instillation 
into the sphenoid sinus, the head was tilted 30° upward and 
slightly extended.

Low-frequency ultrasound application. Following instillation, 
the syringe was replaced with a waveguide instrument connected 
to the acoustic unit of the "Tonzillor" device. LFUS parameters: 
frequency 26.5 kHz; waveguide vibration amplitude 30–80 
μm; intermittent mode (2:1 ratio); total exposure ≥60 seconds; 
ozone/NO concentration ≥2.0–2.5 mg/l.

At the conclusion of the procedure, the balloon cuffs were 
deflated and the catheter was withdrawn. The number of sessions 
(1 to 3, performed daily) was determined by the dynamics of 
inflammatory resolution.
Outcome measures:

Clinical symptoms (headache, facial pain, nasal discharge, 
nasal obstruction, and hyposmia) were graded on a 4-point scale 
(0 = absent; 1 = mild; 2 = moderate; 3 = severe). Videoendoscopic 
findings (mucosal hyperaemia, oedema, secretory discharge) 
were assessed on an identical scale. Microbiological cultures 
of sinus exudate were obtained before and after treatment in all 
51 patients.

Endogenous intoxication markers (TCP and TrCP) were 
measured in a predefined laboratory substudy conducted in a 
randomly selected subset of 20 patients (10 from the main group 
and 10 from the control group) and 20 age- and sex-matched 
healthy volunteers serving as reference controls. Plasma 
samples were collected at the height of clinical symptoms 
(before treatment) and on the final day of the treatment course 
(after treatment). All 20 APHS patients provided both pre- and 
post-treatment samples.

Endogenous intoxication was assessed by quantification of 
tyrosine-containing peptides (TCP) and tryptophan-containing 
peptides (TrCP) in blood plasma according to the method of 
Gavrilov et al. [20]. Radiological sinus pneumatisation was 
evaluated at 1 and 3 months post-treatment.

Adverse events and treatment-related complications were 
systematically monitored throughout the study period in all 51 
patients. Any report of procedure-related pain beyond expected 
discomfort, mucosal injury, haemorrhage, hypersensitivity 
reaction, or patient intolerance was to be recorded and reported.
Results.
Predisposing factors and baseline characteristics:

Predisposing factors included prior acute respiratory viral 
infection (38% main vs. 33.6% control), cold exposure (76% 
vs. 69.2%), nasal septal deviation (27% vs. 29.8%), chronic 
tonsillitis (41% vs. 51.9%), and chronic hypertrophic rhinitis 
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(34% vs. 36.5%). Self-medication prior to admission was 
reported by 49% and 59.6% of patients respectively. No 
statistically significant differences between groups were 
observed for any baseline variable.
Clinical symptom resolution:

Headache and unilateral facial pain scores in the main 
group were 2.5±0.1 and 2.4±0.3 before treatment, decreasing 
to 0.16±0.01 and 0.17±0.02 after treatment (p<0.001). In the 
control group, corresponding scores decreased from 2.4±0.1 
and 2.4±0.3 to 0.7±0.2 and 0.5±0.1 (p<0.001). These represent 
statistically significant within-group improvements in both 
groups.

The between-group comparison of post-treatment scores 
showed greater improvement in the main group. Nasal 
obstruction improved from 2.1±0.1 to 0.25±0.1 in the main 
group (p<0.001 within group), compared with 2.0±0.1 to 
1.0±0.1 in controls (p<0.05 within group). Hyposmia decreased 

from 1.3±0.01 to 0.15±0.01 (p<0.05) in the main group.
Videoendoscopic total symptom scores decreased from 

9.0±0.2 to 0.9±0.1 in the main group and from 9.0±0.3 to 
2.9±0.2 in controls (p<0.001 within each group). The between-
group difference in post-treatment videoendoscopic scores was 
2.0 points (95% CI 1.6–2.4; p<0.001), indicating a significantly 
greater improvement in the main group. Pain and mucosal 
oedema resolution occurred 2.4±0.3 days earlier and exudate 
clearance 3.0±0.8 days earlier in the main group versus controls.
Microbiological findings:

Pre-treatment bacteriological cultures revealed heavy growth 
of conditionally pathogenic microorganisms. The predominant 
isolates included Staphylococcus epidermidis (30.0% main vs. 
34.6% control), S. aureus (15.0% vs. 11.5%), S. saprophyticus 
(12.0% vs. 8.7%), Streptococcus pneumoniae (10.0% vs. 
14.4%), S. pyogenes (7.0% vs. 4.8%), S. viridans (9.0% vs. 
6.8%), and S. haemolyticus (4.0% vs. 1.9%). Cultures were 

Group Male Female 18–20 y 21–30 y 31–40 y ≥41 y Total
Main 13 (52.0%) 12 (48.0%) 2 7 10 6 25 (100%)
Control 13 (50.0%) 13 (50.0%) 4 8 9 5 26 (100%)
Total 26 (50.9%) 25 (49.1%) 6 (11.7%) 15 (29.5%) 19 (37.2%) 11 (21.6%) 51 (100%)

Table 1. Distribution of patients by sex and age.

Group ≤5 days 6–10 days ≥11 days
Main (n=25) 4 (16.0%) 14 (56.0%) 7 (28.0%)
Control (n=26) 5 (19.2%) 15 (57.7%) 6 (23.1%)

Table 2. Duration of illness prior to hospitalization.

Group TCP (mmol/l) TrCP (mmol/l)
Healthy controls (n=20) 0.27±0.09 0.14±0.003
APHS before treatment (n=20) 0.70±0.078* 0.36±0.033*
APHS after treatment (n=20) 0.24±0.038# 0.15±0.022#*

Table 3. Plasma TCP and TrCP concentrations before and after treatment (mean ± SEM) — laboratory substudy, n=20 per APHS group.

* p<0.05 vs. healthy controls (independent samples t-test); # p<0.05 vs. pre-treatment APHS values (paired t-test). The same 20 APHS patients (10 
main, 10 control) provided both pre- and post-treatment samples.

ELIGIBLE PATIENTS WITH APHS (n=51)
▼

YAMIK-3 catheter inserted + exudate evacuation 
(all patients)

▼
MAIN GROUP (n=25) Ozone/NO saline 

instillation ↓ LFUS application (26.5 kHz, 30–80 
μm, ≥60 s)

CONTROL GROUP 
(n=26) 0.01% Miramistin 

instillation
▼

1–3 daily sessions (both groups) Number 
determined by dynamics of inflammatory 

resolution
▼

Outcome assessment: At discharge | 1 month | 3 
months post-treatment

Figure 1. Schematic diagram of the treatment sequence.
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negative at baseline in 4/25 (16.0%) of the main group and 
4/26 (15.4%) of controls, suggesting anaerobic colonisation. 
Microbiological analysis after treatment was performed in all 
51 patients. High antimicrobial susceptibility was observed 
for azithromycin, clarithromycin, amoxicillin-clavulanate, 
cefazolin, and ceftriaxone. Resistance was noted to penicillin, 
ampicillin-oxacillin, and tetracycline.

Following treatment, sterile cultures were obtained in 23/25 
patients (92.0%; 95% CI: 74–99%) in the main group compared 
with 20/26 (76.9%; 95% CI: 56–91%) in controls (p=0.109, 
Fisher's exact test). Although this difference did not reach 
conventional statistical significance, it was considered clinically 
meaningful.

Early pathogen elimination by days 3–4 was assessed among 
patients with confirmed positive baseline cultures: 21 of 24 
evaluable main-group patients (87.5%; 95% CI: 68–97%) 
achieved elimination, compared with 16/26 (61.5%; 95% CI: 
41–79%) controls (p=0.043, Fisher's exact test). One main-
group patient was excluded from this sub-analysis due to an 
unavailable post-treatment culture sample.
Safety outcomes:

No treatment-related adverse events, procedure-related 
complications, mucosal injury, haemorrhage, or patient 
intolerance was observed in either group during the study 
period. All patients completed the assigned treatment course.
Radiological outcomes:

At one-month, complete sinus pneumatisation was observed 
in 76.0% of the main group and 57.7% of controls (p=0.046, 
χ²=3.98). Persistent haziness was noted in 24.0% of main-group 
patients versus 34.6% of controls, with partial opacification 
in an additional 7.7% of controls. By three months, complete 
pneumatisation was achieved in 100% of main-group patients, 
compared with 88.5% of controls (p=0.048, Fisher's exact test).
Endogenous intoxication:

At the height of clinical manifestations, plasma TCP and 
TrCP concentrations were elevated 2.6-fold relative to healthy 
controls (Table 3), reflecting endogenous intoxication [20]. This 
analysis was performed in a randomly selected substudy subset 
of 20 APHS patients (10 per group) and 20 matched healthy 
controls, as described in the Methods. Following combined 
treatment, both markers returned to normal reference values.
Discussion.

The results of the present study demonstrate that combined 
use of the YAMIK-3 sinus catheter, LFUS, and ozone/NO 
technologies constitutes a highly effective treatment for APHS. 
The YAMIK-3 catheter exerts a pathogenetic effect by reducing 
oedema of the ostiomeatal complex mucosa, thereby facilitating 
simultaneous drainage of all ipsilateral paranasal sinuses [19].

Ozone/NO physiological saline acts as a vehicle for the 
delivery of bactericidal, fungicidal, and viricidal agents directly 
to the inflamed mucosa. It initiates oxygen-dependent metabolic 
cascades, normalises microcirculation, and exerts systemic 
detoxification, immunocorrective, and antihypoxic effects, 
as demonstrated by the normalisation of TCP and TrCP [9-
13]. This is consistent with previous reports describing ozone 
therapy efficacy in upper respiratory tract infections [13].

LFUS applied through the ozone/NO solution triggers 
cavitation, acoustic streaming, alternating pressure, sonochemical 
effects, and tissue heating, which collectively intensify drug–
tissue interface processes, disrupt bacterial biofilms, and 
facilitate sonophoresis and deep tissue impregnation [8]. The 
combined synergistic mechanism prevents the development of 
antimicrobial resistance [16,18], which is particularly relevant 
given the rising prevalence of antibiotic-resistant pathogens.

The higher rate of microbiological elimination (92.0% vs. 
76.9%) and earlier exudate clearance in the main group, 
alongside the objective improvement in endoscopic and 
radiological findings, support the potential clinical benefit of 
the combined approach. It should be noted that statistically 
significant within-group improvements do not by themselves 
establish the relative superiority of one treatment over another; 
between-group comparisons — specifically the earlier pathogen 
elimination (p=0.043) and faster symptom resolution — provide 
the basis for assessing relative clinical benefit.

Both groups received identical background therapy, thereby 
ensuring that differences in clinical outcome were attributable 
to the specific treatment modality rather than differences in 
concomitant management. The reduction in hospital stay by 
approximately three days may translate to institutional cost 
savings; however, antibiotic use was not formally measured 
as an outcome in this study and no claims regarding reduction 
in antibiotic courses can be made on the basis of the available 
data. A formal cost-effectiveness analysis incorporating 
hospitalisation duration, procedural costs, and outcome data is 
warranted in future research.

It should be noted that this study focused exclusively on 
patients with acute purulent hemisinusitis. The extent to which 
these findings can be generalised to patients with bilateral 
polysinusitis or chronic rhinosinusitis remains to be established. 
Future research should evaluate the combined YAMIK-3 / LFUS 
/ ozone/NO approach in broader patient populations, including 
those with bilateral disease and chronic conditions.

The limitations of this study include its single-centre design 
and relatively modest sample size. Furthermore, neither patient 
blinding nor outcome assessor blinding was implemented, as 
the nature of the interventions precluded concealment. This 
represents a potential source of bias, particularly for subjective 
clinical outcomes such as pain and obstruction scores, and 
should be considered when interpreting the results. Finally, the 
non-randomised consecutive allocation may have introduced 
selection bias, despite comparable baseline characteristics. 
Further multicentre randomised controlled trials with larger 
patient numbers, formal power analysis, and blinded outcome 
assessment are warranted.
Conclusion.

The YAMIK-3 method reduces ostiomeatal complex mucosal 
oedema, enabling simultaneous exudate evacuation from all 
ipsilateral paranasal sinuses. The combined application of the 
YAMIK-3 sinus catheter, LFUS, and ozone/NO technologies 
achieved sterile post-treatment cultures in 23/25 patients 
(92.0%) of the main group, significantly shortens the duration 
of inflammatory exudate clearance (by 3.0±0.8 days) and pain 
and mucosal oedema resolution (by 2.4±0.3 days), and reduces 
hospital stay by approximately three days. Normalisation 
of endogenous intoxication markers confirms systemic 
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detoxification. No treatment-related adverse events were 
observed in either group. This approach represents a modern, 
highly effective, well-tolerated, and patient-friendly alternative 
to conventional sinusitis treatment strategies.
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Резюме
Цель исследования: Оценить клиническую 

эффективность и скорость регрессии воспалительного 
процесса при применении синус-катетера ЯМИК-3 в 
сочетании с НЧУ и озон/NO-технологиями в лечении 
острого гнойного гемисинусита (ОГГ).

Материал и методы: В проспективное контролируемое 
клиническое исследование включён 51 пациент с 
верифицированным диагнозом ОГГ. Основная группа 
(n=25) — дренирование ЯМИК-3 с инстилляцией 
раствора, обогащённого озоном/NO, и воздействием НЧУ. 
Контрольная группа (n=26) — дренирование ЯМИК-3 с 
инстилляцией 0,01% мирамистина.

Результаты и выводы: Стерильные посевы после 
лечения получены у 23/25 (92,0%) пациентов основной 
группы против 20/26 (76,9%) в контрольной. Очищение от 
экссудата наступало на 3,0±0,8 суток раньше, купирование 
боли и отёка — на 2,4±0,3 суток. Нормализация ТСП и 
ТрСП подтверждена. Полная пневматизация через 3 мес — 
100% против 88,5%. Срок госпитализации сократился на ≈3 
суток. Нежелательных явлений, связанных с лечением, не 
зарегистрировано. Комбинированное применение ЯМИК-3, 
НЧУ и озон/NO-технологий является высокоэффективным 
и хорошо переносимым методом лечения ОГГ.

Ключевые слова: острый гнойный гемисинусит, синус-
катетер ЯМИК-3, низкочастотный ультразвук, озонотерапия, 
терапия оксидом азота.

რეზიუმე.
კვლევის მიზანი: YAMIK-3 სინუს-კათეტერის, 
დაბალი სიხშირის ულტრაბგერის (DSU) და ოზონ/
NO ტექნოლოგიების კომბინირებული გამოყენების 
კლინიკური ეფექტიანობის შეფასება მწვავე ჩირქოვანი 
ჰემისინუსიტის (ᲛᲩᲰᲡ) მკურნალობაში.

მასალა და მეთოდები: პროსპექტიულ 
კონტროლირებად კვლევაში ჩაირთო 51 პაციენტი. 
ძირითადი ჯგუფი (n=25) — YAMIK-3 + ოზონ/NO + DSU; 
საკონტროლო (n=26) — YAMIK-3 + 0,01% მირამისტინი.

შედეგები და დასკვნები: სტერილური კულტურა 
მიღებული იქნა ძირითადი ჯგუფის 23/25 (92,0%) 
პაციენტში, საკონტროლოს 20/26 (76,9%)-თან შედარებით. 
გამონადენი — 3,0±0,8 დღით ადრე; ტკივილი — 2,4±0,3 
დღით ადრე. 3 თვეში სრული პნევმატიზაცია: 100% vs 
88,5%. მკურნალობასთან დაკავშირებული გვერდითი 
მოვლენები არ გამოვლენილა. კომბინაცია წარმოადგენს 
ეფექტიანი და კარგად ამტანი მკურნალობის 
სტრატეგიას.

საკვანძო სიტყვები: მწვავე ჩირქოვანი ჰემისინუსიტი, 
YAMIK-3 სინუს-კათეტერი, დაბალი სიხშირის 
ულტრაბგერი, ოზონოთერაპია, აზოტის ოქსიდის 
თერაპია.
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