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Abstract. Background and Objective: Chronic sensorineural hearing loss (CSNHL) remains
one of the most significant unresolved challenges in modern otolaryngology. This study evaluates
the efficacy and safety of combined physiotherapy devices "Audiotone” and "Tonsillor" in the
treatment of CSNHL of vascular etiology.

Methods: A prospective clinical trial was conducted involving 62 patients (age 40-53 years)
with CSNHL of vascular origin. Patients underwent comprehensive treatment using "Audiotone”
and "Tonsillor" devices combined with conventional pharmacotherapy. Pure-tone audiometry was
performed before treatment, immediately after treatment, and at 1-month follow-up.

Results: Subjective improvement in hearing and reduction of tinnitus occurred by days 5-6 of
treatment. Statistically significant hearing improvement was demonstrated at frequencies 3, 4, 6, and
8 kHz (improvement of 14-17 dB) in patients with CSNHL grades | and 1. Process stabilization was
achieved in grade Il CSNHL patients. Tinnitus intensity reduction was reported in 85.5% (53/62) of
patients. Complete audiological recovery was not achieved in any group, but combined treatment
demonstrated superior outcomes compared to pharmacotherapy alone.

The combined use of "Audiotone™ and "Tonsillor" devices represents a safe, non-invasive,
and effective adjunctive therapy for CSNHL of vascular etiology. This approach acts through
multiple pathophysiological mechanisms: improvement of microcirculation, enhanced drug delivery,
anti-inflammatory effects, and restoration of auditory function. Treatment outcomes were most
favorable in early-stage disease with shorter symptom duration.

Keywords: chronic sensorineural hearing loss, Audiotone, Tonsillor, Cavinton, low-
frequency ultrasound, magnetic therapy, laser therapy
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CO3BIJIMAJIBI CEHCOHEBPAJIZIBI ECTY KABIVIETIHIH KOFAJYbBIH EMJIEY AIH
3AMAHAYU TOCUULAEPI: cKAYAUOTOH»K9HE «TOH3UJIJIOP»
KYPbBIUIT'BIJIAPBIHBIH POJII
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Koorca Axmem Acayu amuvinoazel Xanvikapanwix Kasag-mypik yHueepcumemi XKoeapwi
MEOUYUHATLIK OKY OPHbIHAH Kellinel 6inim bepy gaxynememi ([Llvimkenm, Kazaxcman)?
Medical Assistance Group (Illvimkenm, Kazaxcman) 2
"Macmepgpapm" IKLIC "Banovipean” Knunuxacer (LLlvimkenm, Kazaxcman) 3

Angatna. CosbuiMaibl ceHCOHeBpamabl ecTy KaOineriniH »xoramnysl (CCHEKIXK) kasipri
OTOPHUHOJIAPUHTOJIOTUSIaFbl ©3€KTI MEIUIIMHAIIBIK KOHE OJIEYMETTIK MacenenepliH Oipi 0okl
TaOBLIaAbl. AypyIbIH MAaTOTEHE31HIH KYPISIUIIri MEH eMJIey HOTHKEIEPiHIH MEKTSYIUTr THIM/II
TEepPaNUsUIBIK TOCUTAepai i3aectipyni Taman eremi. OcblFaH OailyIaHBICTBI  (PU3HOTEPANTUSIIBIK
TEXHOJIOTHSUIAP/ABl KEIICHAI eMJIey KypamblHAa KOJJIAHYIbIH KIMHUKAIBIK THIMIUITIH Oaranay
€pEeKIIle KBI3BIFYIIBIIBIK TYABIPAIbl. 3EPTTEYIIH MAKCAThl — TaMBIPJIbl 3THOJIOTHSIIBI CO3BLIMAIIBI
CCHCOHEBpAJIbl €CTy KaOINeTIHIH >KOFalyblH emieyle «AyauoToH» xkoHe «ToH3mmop»
buznoTepanusIIBbIK KYPhUIFbUIAPBIH KEIISH 11 KOJIAaHyAbIH THUIMJILIITT MEeH Kayilnci3/iria Oaranay.

3eptreyre xkacol 40-53 xac apaibIFbIHIAFBl TAMBIPIIBI T€HE31 CO3BUIMAIBI CEHCOHEBPAIIBI
ecTy KaOlJeTiHiH orainybl Oap 62 mamMeHT eHri3iiai. IlepcrnekTHBanbIK KIMHUKAIBIK 3€pTTEeY
asicelHa OapibIK HayKacTapra CTaHAApTTHl (apMakoTepanmusiMeH KaTap «AYIHOTOH» KOHE
«ToH3MITIOp» KYPBUIFBUIAPBIH KOJIJAHY apKbLIbl KEHIeHIl eM Xypri3uial. Ecty (yHKuuschIHBIH
JUHAMHUKAChl Ta3a TOHJBIK ayIHMOMETpHUsl 9IiCIMEH eM OacTajraHfa JeWiH, eMJey asKTalFaHHaH
KeWiH skoHe | ailbIK Oakpliay Ke3eHiHIe OaraliaH ibl.

Hormxkenep. Emaeynin 5-6-kyHiHeH Oacranm mamueHTTepAiH OackiM OeiriHae ecTyIiH
CyOBEKTHUBTI JKaKCapyhl JKOHE KYJIAKTaFbl IYAbIH KaPKbIHABUILIFBIHBIH TOMEH/IEY1 Oaiikanabl. | xoHe
Il nopexeni co3plIMallbl CEHCOHEBpAJIIBI €CTY KaOlJIeTiHIH JKOoFalybl Oap Haykactapia 3, 4, 6 xoHe
8 kI’ >kuinmikTepAe ecTy TaOalIbIPbIFBIHBIH CTATUCTUKAIBIK TYPFBIIAH MaHBI3AbI TOMEHIEY1
aHBIKTAIIBI, JKakcapy Kepcerkiimni oprta ecemmeH 14—17 nb kypamer (p<0,05). Il mopexeni
CCHEKX 6ap nmauueHTTepie aypyablH YAEMEYiHE *KoHe KIMHHUKAJIBIK JKaFlaiblH TYpaKTaHybIHA
KOJ >keTki3uiai. Kysakrarsl myaplH KapKbIHABUIBIFBI 62 manueHTTiH 53-iaae (85,5%) tomenneri.
TonbIK ayauONOTHSIIBIK KaJIIbIHA KENIy JKaFJaaiyiapel TipKEJIMEreHIMeH, KEIIeHIlI eMAey oJici
JOCTYPi (hapMaKOTepanusIMEH CaTbICTBIPFAH 1A dKOFAPhI KITMHUKAIBIK THIMIUTIKTI KOPCETTI.

KopbIThIHIBL. «AyauoTOH» %koHe «TOH3MILTOPp» PU3NOTEPANUSUIIBIK KYPBUIFbUIAPBIH KEeIEH 1
KOJJIaHy TaMBIPJIbl ATHOJOTHUSIIBI CO3BLIMANIBI CEHCOHEBPAIABl €CTY KaOUIeTiHIH IKOFATYbIH
eMICYIIH Kayilci3, MHBa3UBTI €MeC KoHEe KIMHUKAIBIK TYPFbIIAH THIMJ1I KOCHIMINA 9/1ici OOJBIM
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Tabbutaapl. by emaey Tocimi MHUKpOLMPKYISLUSHBL JKaKCapTy, IOPUIIK 3aTTapAblH TiHIEpre
KETKI3UTYlH KYIIEHTy, KaObIHYFa KAapChl oCep €Ty JKOHE €CTy aHAIM3aTOPBIHBIH (DYHKIIMOHAIIIBIK
JKaFJalbIH KaIIMblHA KENTIPY CHUSAKTHI OipHEIIe MaTOTeHETHKAIBbIK MEXaHU3MJIEP apKbUIbI JKy3ere
acanel. EH JKOFapbl TepanmusuIbIK THIMIUTIK aypyAblH €pTe CcaThUIapbIHAA JKOHE KIMHUKAIBIK
CHUMITTOMJIAP/IbIH Y3aKTHIFbI KbICKA OOJIFaH JKarnaia Oalkanpl. AJIBIHFAH HOTHKEIIEP CO3BUIMAIIBI
CEHCOHEBpPAJIJIBI  €CTy KaOUICTIHIH JKOFAlyblH KEHICHJI eMmjey alrOpuTMIHE  aTajFaH
(bU3HOTEepaNUSIIBIK SICTEP Il SHT13Y/iH KIMHUKAIBIK OPBIHIBUIBIFBIH KOPCETE/].

Tyiiin ce3aep: co3bUIMaNBl CEHCOHEBPAIABI €CTY KaOUIETiHIH JKOFailybl, AyIHOTOH,
ToH3UITOp, KABUHTOH, TOMEH XKHUUIIKTI yABTPAABIObIC, MATHUTTIK TEPAIus, Ta3epIIiK Tepamus

COBPEMEHHBIE IOJAXO0AbI K JIEYEHUIO XPOHUYECKOM
CEHCOHEBPAJIbHOM TYT'OYXOCTH: POJIb AIIIIAPATOB «AYAUOTOH» U
«TOH3UJJIOP»
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Medwcoynapoonulii kazaxcko-mypeykuil ynugepcumem umeHu Xooxca Axmeo HAcasu Paxynvmem
BbLCULE20 MEOUYUHCKO20 NOCILEe8Y306CK020 00pasosanus (Llvimkenm, Kazaxcman)!
Medical assistance group (Ivimxenm, Kazaxcman)?
TOO «Macmeppapm». Knunuxa Banovipean (ILlvimxenm, Kazaxcman)®

AHHoTauusi. XpoHuyeckas ceHcoHeBpasibHasi Tyroyxoctb (XCHT) ocraercss onHoi U3
HauOoJee 3HAUYMMbIX HEPELIEHHBIX Npo0JieM COBPEMEHHOH oOToJlapuHrosiornd. B nmaHHOM
HCCIIEIOBAHU U OLICHHUBAETCS 3¢ pEeKTUBHOCTD u 0e301acHOCTh KOMOWHHMPOBAHHBIX
bu3HOTEepanIeBTUUECKUX YCTPOUCTB «AyauotoHe» u «Tonzwmwiop» mnpu JnedeHuun XCHT
COCYAMCTOM ITUOJIOTUH.

Metoapl: bbulo MpOBENEHO NPOCHEKTUBHOE KIMHUYECKOE MCCIEAOBAHUE C y4dacTHEM 62
nanuenToB (Bospact 40-53 roma) ¢ XCHT cocyauctoro mpoucxoxxaeHus. llanueHTs! mpouum
KOMIUIEKCHOE JIEUEHUE C UCTIOIb30BAHUEM YCTPONCTB «AynnoToHe» U « TOH3WILIOP» B COUETAHUHU C
TpaJUIIMOHHON (hapmakoTepanuei. AyanoMeTpHs OPOroB ciiyxa MPOBOJMIACH JIO JIEUCHUs, Cpa3y
nocJie JIeYeHUs! U yepe3 1 Mecsiil ociie JeueHusl.

Pesynbrarel: CyObeKTUBHOE yNydlleHHE CIyXa U YMEHbIIEHHE IIyMa B ylIaXx HaOJIIAaluch
Ha 5-6 neHb nedeHus. CTaTUCTUYECKU 3HAUMMOE YITyYIlIeHHE cyXa ObUIO MPOJEMOHCTPUPOBAHO HA
gactotax 3, 4, 6 u 8§ k[’ (ynyumenue Ha 14-17 ab) y mamumentoB ¢ XCHT I u II crenenw.
Crabunuzanus mnpouecca Obiia pocturayra y mnamueHtoB ¢ XCHT III cremenn. CHuxeHue
MHTEHCUBHOCTH IlyMa B ymax Obuio ormeueHo y 85,5% (53/62) mnanuenrtoB. IlomHoro
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BOCCTAHOBJIEHMsI ClyXa HE ObUIO JOCTUTHYTO HU B OJIHOM IpyIilie, HO KOMOMHUPOBAHHOE JICUEHUE
IPOIEMOHCTPUPOBAJIO JIYUYIINE PE3YJIbTAThl IO CPABHEHHIO C OJTHOW TOJIBKO (hapMaKoTepanuen.

KoMOnHMpOBaHHOE HCIIOJIB30BAHUE YCTPOUCTB «AynnOTOHE» U «TOH3UIUIOP» NPENCTaBIISIET
coboii Oe3omacHyr0, HEMHBa3WBHYIO M A()QPeKkTUBHYIO BcrmoMorarenbHyro Tepanuto npu XCHT
COCYAMCTOM  OTHOJOTMH.  OJTOT  NOAXOJ  JAEHCTBYET  IIOCPEACTBOM  MHOXKECTBEHHBIX
naTo(U3NOJOTHUECKUX MEXAaHU3MOB: YIyYIIEHUE MHUKPOLUUPKYIALNHU, YIydlIeHHas [JOCTaBKa
JIEKapCTBEHHBIX CPEICTB, INPOTHUBOBOCHAIMUTEIBHOE JAEHCTBHE M BOCCTAHOBIIEHUE CIyXOBOM
¢ynkuuu. Pe3ynprartel seueHuss Obuid  HauOosiee ONArONMpUATHHIME HAa PAHHUX —CTaIHAX
3a0omneBanus ¢ 0osiee KOPOTKOM MPOAOIKUTETBHOCTHIO CHMIITOMOB.

KiroueBble ciaoBa:  XpoHHuUecKas  CEHCOHEBpalbHas  TYIOyXOCTb,  «AYyIUOTOH»,
«Ton3nmiop», KaBUHTOH, HU3KOYACTOTHBIN yIbTPa3BYK, MArHUTOTEpAINsl, Ja3epHasl Tepamus
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Introduction. Chronic sensorineural hearing loss (CSNHL) represents one of the most
prevalent diseases and urgent problems in otolaryngology. According to epidemiological data, 1-6%
of the global population suffers from significant hearing impairment, with CSNHL accounting for
74% of all hearing loss cases [1]. This condition constitutes an important medical and social
problem, particularly affecting economically active individuals aged 30-50 years. CSNHL is a
polyetiological disease characterized by progressive damage to the cochlear receptor apparatus,
auditory nerve, and central auditory pathways [2, 3]. The progressive nature of the condition leads to
severe communication restrictions, reduced professional activity, and significant psychological
alterations [4].

Recent attention has focused on vascular, metabolic, and neurodegenerative mechanisms in
CSNHL pathogenesis. Microcirculatory disturbances of the inner ear, leading to hypoxia and
damage to neurosensory cells of the organ of Corti, play a crucial role [5, 6]. The internal auditory
artery, a terminal branch of the vertebrobasilar system, lacks collateral circulation, making the inner
ear particularly vulnerable to ischemic insult even during brief vascular disturbances [7, 8].

Recent advances in understanding the blood-labyrinth barrier have revealed its critical role in
inner ear homeostasis. Dysfunction of this barrier leads to microcirculatory changes, oxidative
stress, and neurosensory damage [8]. Pericytes-vascular wall cells regulating capillary blood flow
and vascular permeability-have emerged as important targets for therapeutic intervention. Pericyte
dysfunction can reduce cochlear capillary perfusion, leading to progressive hearing deterioration [9].

Traditional CSNHL therapy employs vascular, nootropic, and metabolic agents; however,
treatment efficacy remains limited. This has prompted development of physiotherapeutic methods
targeting local blood flow enhancement, inflammation reduction, and improved drug delivery to
inner ear tissues. The "Tonsillor" and "Audiotone” devices (NPP Metromed, Omsk, Russia)
represent innovative physiotherapy instruments combining low-frequency ultrasound (LFUS),
electrical microcurrent stimulation, magnetic therapy, and infrared laser therapy [11, 12]. These
devices enable simultaneous modulation of multiple pathophysiological mechanisms [1].

Objective. To assess the efficacy of the physiotherapy complex "Audiotone" and "Tonsillor"
in the treatment of chronic sensorineural hearing loss of vascular etiology.
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Material and Methods

1 Study Design. A prospective comparative clinical trial was conducted at the Department
of Otolaryngology, Course of Otolaryngology, Department of Special Surgical Disciplines at Khoja
Akhmet Yassawi International Kazakh-Turkish University, Shymkent, Kazakhstan. The study was
performed in accordance with the ethical principles of the Declaration of Helsinki (1964, revised
2000). Informed consent was obtained from all participants.

2 Study Participants. Sixty-two patients (28 men, 34 women) aged 40-53 years (mean age
47 years) with CSNHL of vascular etiology were enrolled. Inclusion criteria: clinically confirmed
CSNHL, disease duration exceeding 3 months, stable disease course, and informed written consent.
Exclusion criteria: acute inflammatory ENT diseases, neoplastic processes, decompensated somatic
conditions, and pregnancy. Based on pure-tone audiometric results, patients were classified as: grade
I (n=15, 24.2%), grade Il (n=33, 53.2%), or grade 11l (n=14, 22.6%).

3 Assessment Methods. All patients underwent comprehensive evaluation:
otorhinolaryngologic examination, pure-tone threshold audiometry, high-resolution computed
tomography/magnetic resonance imaging of temporal bones (when indicated), complete blood
count, urinalysis, electrocardiography, chest radiography, and consultations with neurology and
internal medicine specialists. Treatment efficacy was evaluated based on: (1) changes in auditory
thresholds (dB) at key frequencies; (2) subjective hearing assessment; (3) presence/reduction of
tinnitus; (4) audiometric assessment at baseline, post-treatment, and 1-month follow-up.

4 Treatment Protocol. All patients received comprehensive treatment employing
"Audiotone™ and "Tonsillor" devices over 10 consecutive days. "Audiotone"” treatment included: (1)
Magnetic therapy to the inner ear: endaural magnetic probe application, 20 minutes daily for 10
days; (2) Electrophoresis: endaural electrode placement with Cavinton-soaked gauze, electrical
nerve-receptor stimulation of cochlear apparatus with adjustable frequency and amplitude, 10
minutes daily for 10 days; (3) Infrared laser therapy: infrared laser beam directed at the promontory
with penetration into middle and inner ear structures, 15 minutes daily for 10 days.

"Tonsillor" low-frequency ultrasound treatment: 4.0-5.0 mL Cavinton solution introduced
into external auditory canal with endaural waveguide applying ultrasonic impregnation (frequency
26.5 kHz, amplitude 10-40 um, pulsed mode, 20-30 seconds daily for 10 days).

Following physiotherapy, nasal decongestant (0.05% oxymetazoline) was applied, and
Politzerization and pneumomassage of tympanic membranes were performed.

Results

1 Clinical Outcomes. Subjective improvement in hearing, tinnitus reduction, and general
symptom improvement were reported by patients on days 5-6 of treatment. Pure-tone audiometric
analysis demonstrated statistically significant hearing threshold improvement at frequencies 3, 4, 6,
and 8 kHz (14-17 dB improvement) in patients with CSNHL grades | and II. In grade 111 CSNHL
patients, process stabilization was achieved. Tinnitus intensity reduction was reported by 85.5%
(53/62) of patients. Most favorable treatment outcomes were observed in early-stage disease with
shorter symptom duration.
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2 Proposed Mechanisms of Clinical Benefit. The clinical efficacy observed in this series
likely results from the combined effects of multiple therapeutic modalities:

Magnetic Therapy: Water molecules in blood and lymph become magnetized, enhancing
cellular metabolism, promoting restoration processes, improving blood circulation, and normalizing
vascular caliber and tone.

Electrophoresis with Cavinton: Cavinton ionizes and penetrates skin layers of the external
auditory canal and middle ear structures (tympanic membrane, ossicular chain, tympanic mucosa) to
reach the cochlear nerve-receptor apparatus, achieving high local concentrations with sustained
bioavailability. This stabilizes microcirculation and enhances drug tissue penetration.

Infrared Laser Therapy: Produces biochemical changes at subcellular, cellular, tissue, and
organism levels. Improves microcirculation, stimulates neovascularization, enhances blood flow,
activates transcapillary transport, and reduces interstitial and intracellular edema.

Low-Frequency Ultrasound: Produces micromassage and loosening of external auditory
canal skin, facilitating deep Cavinton penetration and enhancing microcirculation. Ultrasound
induces cavitation, thermal, and physicochemical effects, increasing Cavinton concentration in
cellular and extracellular compartments.

Discussion. This study demonstrates that incorporation of "Audiotone™ and "Tonsillor"
devices into comprehensive CSNHL treatment promotes auditory function improvement, reduces
subjective tinnitus, and enhances quality of life. The most pronounced therapeutic effects were
observed in patients with initial and moderately severe disease stages and relatively short symptom
duration. Most favorable outcomes occurred in grade I-11 CSNHL patients, while grade Il patients
demonstrated disease stabilization without further deterioration.

The positive effects of "Audiotone” are attributable to improved microcirculation,
stimulation of metabolic processes in the inner ear, and neuroprotection of auditory analyzer
structures. Low-frequency ultrasound reduces ischemic cochlear changes, improves tissue nutrition,
and facilitates functional recovery of inner ear receptor apparatus. The non-invasive nature,
excellent tolerability, and potential for repeated treatment courses support consideration of this
approach as a pathogenetically justified, promising therapeutic modality.

Study limitations include single-center design and relatively small sample size. Multicenter
randomized controlled trials with larger patient populations and extended follow-up periods are
warranted to confirm these findings and elucidate long-term recurrence patterns.

Conclusion. The combined use of "Audiotone™ and "Tonsillor" physiotherapy devices
represents a modern, highly effective, safe, and patient-friendly adjunctive treatment for chronic
sensorineural hearing loss of vascular etiology. This multimodal approach acts through
complementary mechanisms targeting vascular, inflammatory, and neurotropic disease pathways.
Treatment demonstrates excellent tolerability, non-invasive delivery, and capacity for repeated
therapeutic courses. In early-stage disease with shorter symptom duration, outcomes are most
favorable. This approach offers a valuable alternative or complement to conventional CSNHL
management strategies.
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