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PE3IOME

CeHcoHeBpanbHa npurnyxyeaTicte (CHIM) 4Yacto noegHyeTbCs 3 ypaXeHHsIM BecTu-
OynsipHOi CUCTEMM, LU0 3YMOBMIOE MOPYLUEHHS PIBHOBAru, 3anamoOpOYeHHst Ta 3HU-
XKEHHS SKOCTi XUTTA nauieHTis. Ocobnuey ponb y hopMyBaHHI SIK CIyXOBWX, TaK i BECTU-
GynsipHUX po3nagiB BigirpaloTb CyAMHHI PakTOpU PU3MKY, sIKi CMPUSIIOTH iLLEMIYHUM i
MIKPOLIMPKYNSTOPHAM MOPYLLUEHHSIM Y BHYTPILUHBOMY BYCi.

MeTa po60oTy — BCTAHOBUTU YaCTOTY Ta 0COBNMBOCTI PO3BUTKY BECTUBYNAPHOI AMCAyHKLT
y nauienTis 3 CHIM cyauHHoi eTionorii.

Martepianu i meTogu. O6cTexeHo 48 nauieHta 3 CHIN cyauHHoi eTionorii, 28 — 3 rocTpoto,
20 — 3 XpoHiYHo0. [locnigKeHHs BKHOYano: HEBPONOriYHe, COMaTUYHE | OTOHEBPOSOriYHE
obCTexeHHs, KOHCYNbTaLLiio Cypaorora, ayaioMeTpito, HepoBi3yani3aLlito rofIoBHOTO MO3KY,
yNbTpa3sByKoBE AOCHIAXKEHHSI MaricTpanbHUX CyAWH LUKT Ta ronosu, MeTog cTabinomeTpii.
Pe3ynbraTtu. Ckapru nauieHTis npy CHI cyauHHoi eTionorii 6ynu Ha 3HUXKEHHS CryXy, Lym
TaA3BiH y ByXax, 3anamMopOYeHHsl, rorioBHMIA Binb, 3aranbHy cnabkicTb, XUTKiCTb Npu xoab6i,
3aKnageHicTb y Byxax, HygoTy. NpoBedeHVn KOpensuinHui aHania 3HWKEHHSI MoporiB
Cryxy Ta MoKasHWKiB cTabinometpii ((poHTanbHa acumeTpis, caritanbHa acumeTpis,
(hpoHTanbHa amnnityga 6anaHcy, caritansHa amnnityaa 6anaxcy, koediuieHt Pombepra
SIK BiQHOLLEHHS1 3HaYeHHS NMOoKa3HUKa B YMOBaX Bi3yanbHOI AenpuvBaLii 40 NOro 3Ha4YeHHsi
B YMOBaX BiIKpUTUX O4YEN) NOKa3aB HAsIBHICTb NO3UTUBHOI KopensiLii nuiwe Ao NiBobiuHux
MOPONiB 3HKEHHS CyXY, LLO Bynu NO3UTUBHUMU Ta NOMIPHOT (CepeaiHbOi) Cunu.

Y rpyni 3 roctpoto cdopmoto CHI ans iHTerpanbHoro (ycepenHeHoro no ycix yacrtorax
BMMIPIOBaHHS1) MOPOry 3HWXEHHS CMyXy 3HadyLLi kopensuii B 060x ymoBax crabinomerpii
(1 Npw BIOKPUTUX, | NPY 3aKPUTUX OYaX) BUSIBMSNUCS 3 JOBXUHOK TPaeKTOpii KONMBaHb
(BigkpwuTi oui: R=0,573, p=0,001452; 3akpuTi oui: R=0,552, p=0,002334), 3 nnoweto
cTaTtokiHesiorpamu (BigkpuTi odi: R=0,556, p=0,002116; 3akpuTi ovi: R=0,427, p=0,023436),
i 3 MakcMmanbHOK aMnmiTy4o KONMUBaHb Yy caritanbHil NnowwmHi (BigkpuTi ovi: R=0,437,
p=0,020132; 3akpuTi oui: R=0,404, p=0,032968). 3 MakcMmarnbHO aMnniTy4or KONUBaHb
y poHTanbHi NMowwmHi kopensuis Gyna 3HadyLLow NuLE B YMOBaX 3aKpUTUX o4ven
(R=0,378, p=0,047225).

Y rpyni 3 xpoHiuHoto chopmoto CHIT iHTerpanbHWii (ycepeHeHWiA N0 HU3bKUX, CePeaHiX i
BMCOKMX YacTOTax) NMOKa3HUK 3HKEHHS CryXy 3MiBa npy XpoHiyHinn CHIM cyamHHoro reHesy
KOpEnioBaB CTATUCTUYHO 3HAYYLLO i MOMIPHO CWUIbHO 3 AOBXWHOK TPaEKTOpIi KONMBaHb
B yMoBax BidyanbHoi genpusadii (R= -0,626, p=0,004142) Ta 3 koediuieHToM Pombepra
Ons OOBXWHM TpaekTopii konueaHb (R=-0,616, p=0,004952). MNMpunyckaemo, Lo GinbLuoo
Mipoto Lie Byrno 3yMOBIEHe 3HKEHHSIM CIyXy Ha cepefHix YacToTtax, 60 Taki cami 3HauyLLi
Kopensuji cnoctepiranuMcs i y MOBHOMY Jiana3oHi 4acToT: AN AOBXWHW TpaekTopil
npu 3akputux ovax (R= -0,709, p=0,000676), a ans koediuieHTa Pombepra O0BXWHM
TpaekTopii (R= —0,515, p=0,023926). Xo4a koediuieHT Pombepra OOBXWMHW TpaekTopii
KOpEntoBaB 3HAYYLLO 3i 3HWXKEHHSIM NMOPOry CryXy 3niBa TakoX i Ha HU3bkUX YacToTax (R=
—0,468, p=0,043297).

BUCHOBKWU. BUSIBNEHHS] CTIMKMX MO3UTUMBHWUX KOpensuii Mk cTabinomMeTpuyHMmm
nokasHUKaMmn 3aranbHoi CTabiNbHOCTI (QOBXWHA TpaeKTopii, NroLa craTokiHesiorpamu)
Ta rnoporamu Cryxy y BCbOMY YacTOTHOMY Aiana3oHi (HW3bkKi, cepeaHi, BUCOKi 4acToTu)
nigTBepOoXye AUMY3HWIA, NaHKOXIIeapHUA XapakTep YPaKeHHs! MpU FOCTPUX CYAUHHUX
posnapax. Lle cBigunTb, WO CTyNiHb MOPYLUEHHS CryXy € MPSIMUM MapKepoM FMOWHM
iwemii Bcboro nabipuHTy (KoxneoBecTuOynsipHa ilwemis) W NigTBepOXKYe CUCTEMHICTb
iLLeMIYHOro ypaXeHHs.
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Y naujeHTiB 3 XpOHiYHOO (OPMOI0 nepeBaxae CcTpaTerii MOCTypanbHOI  PUrigHOCTI,

Lo

niaTBEpOXKYETHCA JOMiIHYBAaHHSIM HEraTUBHUX KOPENSLNHUX 3B’A3KiB MiXK CTYNEeHEeM 3HWKEHHS CryXy
Ta eHepreTMYHNUMU NokasHukaMu GanaHcy (QoBxuHa TpaekTopii, koedilieHT Pombepra 4oBxUHM), a
TaKOX 3HVKEHHS! koediLieHTiB Pombepra napanenbHo 3 MOripLUEHHSIM CIyXY BKa3ye Ha BUCHaXKEHHS
KOMMeHCcaTopHOI poni 30py.
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ABSTRACT

Background. Sensorineural hearing loss (SNHL) is often combined with damage to the
vestibular system, which causes balance disorders, dizziness and a decrease in the quality
of life of patients. A special role in the formation of both auditory and vestibular disorders
is played by vascular risk factors that contribute to ischemic and microcirculatory disorders
in the inner ear.

Purpose — to establish the frequency and features of the development of vestibular dys-
function in patients with SNHL of vascular etiology.

Materials and methods. 48 patients with SNHL of vascular etiology were examined, 28
with acute, 20 with chronic. The study included: neurological, somatic and otoneurological
examination, consultation of an audiologist, audiometry, brain neuroimaging, ultrasound
examination of the main vessels of the neck and head, stabilometry method.

Results. Complaints of patients with SNHL of vascular etiology were: hearing loss, noise
and ringing in the ears, dizziness, headache, general weakness, unsteadiness when walk-
ing, ear congestion, nausea. The conducted correlation analysis of the decrease in hearing
thresholds and stabilometry indicators (frontal asymmetry, sagittal asymmetry, frontal bal-
ance amplitude, sagittal balance amplitude, Romberg coefficients as the ratio of the value
of the indicator in conditions of visual deprivation to its value in conditions of open eyes)
showed the presence of a positive correlation only to the left-sided thresholds of hearing
loss, which were positive and of moderate (average) strength.

In the group with acute SNHL, for the integral (averaged over all measurement frequen-
cies) hearing loss threshold, significant correlations were found in both stabilometry con-
ditions (both with eyes open and closed) with the length of the oscillation trajectory (eyes
open: R=0.573, p=0.001452; eyes closed: R=0.552, p=0.002334), with the area of the
statokinesiogram (eyes open: R=0.556, p=0.002116; eyes closed: R=0.427, p=0.023436),
and with the maximum oscillation amplitude in the sagittal plane (eyes open: R=0.437,
p=0.020132; eyes closed: R=0.404, p=0.032968). With the maximum amplitude of oscil-
lations in the frontal plane, the correlation was significant only in the closed-eye condition
(R=0.378, p=0.047225).

In the group with chronic SNHL, the integral (averaged over low, medium and high frequen-
cies) indicator of hearing loss on the left in chronic SNHL of vascular genesis correlated
statistically significantly and moderately strongly with the length of the oscillation trajectory
in conditions of visual deprivation (R= —-0.626, p=0.004142) and with the Romberg coef-
ficient for the length of the oscillation trajectory (R= —-0.616, p=0.004952). We assume
that this was largely due to hearing loss at mid-frequency levels, as the same significant
correlations were observed in the speech frequency range: for the trajectory length with
eyes closed (R= -0.709, p=0.000676), and for the Romberg coefficient of the trajectory
length (R=-0.515, p=0.023926). Although the Romberg coefficient of the trajectory length
correlated significantly with the decrease in the hearing threshold on the left also at low
frequencies (R=-0.468, p=0.043297).

Conclusions. The detection of stable positive correlations between stabilometric indica-
tors of general stability (trajectory length, area of statokinesiogram) and hearing thresholds
in the entire frequency range (low, medium, high frequencies) confirms the diffuse, pan-
cochlear nature of the lesion in acute vascular disorders. This indicates that the degree
of hearing impairment is a direct marker of the depth of ischemia of the entire labyrinth
(cochleovestibular ischemia) and confirms the systemicity of ischemic damage.

In patients with the chronic form, the strategy of postural rigidity prevails, which is confirmed
by the dominance of negative correlations between the degree of hearing loss and energy
indicators of balance (trajectory length, Romberg coefficient of length), and the decrease
in Romberg coefficients in parallel with hearing impairment indicates the depletion of the
compensatory role of vision.
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BCTYN

CeHcoHeBpanbHa npurnyxysaticte (CHI) € ogHieto 3
HannoLMpeHiWMX OpM MOPYLLEHHST CMYXY Y AOPOCIOro
HaceneHHs Ta CTaHOBUTb 3Ha4YHY MeaMKO-coLianbHy npoo-
nemy y cBiTi [1]. OkpiM KOXneapHOro ypaxeHHs1, Bce GinbLue
yBaru NpuainseTbcs cynyTHi aAMcdyHKuii BecTubynspHoi
CUCTEMW, $SKa 4YacTO 3anuIaETbCs  HEOOoOLHEHOMD,
He3BaXalouM Ha 1 iCTOTHUA BNNMB Ha MNOCTypanbHWUM
KOHTPOSb, PU3MK NadiHb Ta SKICTb XUTTA nauieHTis [2, 3].

BHyTpillHE BYXO Mae cninbHe KpOBOMOCTaYaHHS
KOXreapHUx i BECTUOYNSAPHUX CTPYKTYP, WO 3YMOBIIOE
iXHIO BWCOKY YYTNMBICTb [0 CYAWHHUX MOPYLUEHb.
JlaBipuHTHa apTepis, sika 3a3Bu4Yall € KiHLEBOM TFiNnkoto
6e3 konartepanen, pobUTb CEHCOPHI KNiTUHWM 3aBUTKa
Ta npuciHka ocobnueo BpasnNMBMMK 00 iWwemii, rinokcii
Ta MIKpOUMPKYNATOpPHUX posnagis  [4]. Y  ubomy
KOHTEKCTi CYOMHHI (pakTopy pusmMKy — apTepianbHa
rinepTeHsisi, uykpoBuin Aiabet, gucninigemisi, OXUPIHHA
Ta MeTaboniyHun CcuHOpPOM — poO3rnaAfalTbes K
KMNOYOBi NaToreHeTUYHi YNHHMKN po3BUTKY sk CHI, Tak i
BeCTNOYNsipHOI AncdyHKuUil [5, 6].

YuncneHHi KniHiYHi gocnigpKeHHs AEeMOHCTPYTb, L0
y nauienTiB i3 CHIT cyanHHOro reHesy 3Ha4HO 4vacTiwe
BUSIBNSAOTLCSA MOPYLUEHHS BECTUMOYNO-OKynsipHOro Ta
BeCTNOYNo-cniHanbHOro pedrekciB, 3HMKEHHS YHKUIT
OTOMITOBUX OpraHiB Ta acumeTpis nabipMHTHOI BignoBigi
[7]. BokpeMa, npu rocTpii Ta XPOHIYHIN iemii BHYTpiLL-
HbOrO ByXa CMOCTepiraeTbCA AMCHYHKUIA NiBKONOBUX
KaHaniB i cakyno-yTpUKynsipHOro KOMMIeKcy, WO KMiHiYHO
NPOSIBASIETLCA  3anMaMOPOYEHHSAM,  HEeCTIKICTIO  Ta
nopyLeHHsIM piBHoBarm [8].

OkpeMi aBTOpW MiOKPECOTbL TICHUA 3B’S1I30K MiX
TSKKICTHO CYAUHHUX (DaKTOPIB pU3MKy Ta CTyNneHem BecTu-
OynsipHMX nopylleHb y nauieHTis i3 CHI, wo nigTteepa-
KY€ KOHLEMUi CUCTEMHOrO MIKPOCYAMHHOIO YpaXKEHHS
[9, 10]. HesBaxatoum Ha 3pocTatody KinbkicTb nybnikauii,
MATaAHHS  MOLUMPEHOCTi, CTPYKTypM Ta MexaHi3miB
BecTnOynsipHoi AncdyHkuii y nauieHTiB i3 CHIM Ha Tni
CYOVHHUX (haKTOpiB PU3MKY 3anuLLaeTbCs HEOOCTaTHbO
BMBYEHMM, LIO 3YMOBMIOE aKTyanbHICTb MoAanbLUnX
JocnigXeHb Y LbOMY Hanpsimky.

MeTa po60THn — BCTAaHOBWTU YacTOTy Ta 0COBNMBOCTI
po3BUTKY BecTUbynspHoi avcdyHKuUii y nauieHTis 3 CHI
CYAVHHOI eTionorii.

MATEPIAAU TA METOAU AOCAIAXXEHHA

Y pocnigxeHHs BKrtoveHo 48 nauieHTiB 3 MopyLueH-
HSMU CMyXy 3yMOBMEHWMMW CYOWHHUMWU MPUYMHaMK, SKi
NPOXOAUNN CTauioHapHe nikyBaHHA B KomyHanbHOMy
HeKkomepuinHoMY nignpuemcTsi «Micbka KniHiYHa nikapHs
Ne 27» XapkiBCcbKOi MiCbKOT pagu, y nepioa 3 yepsHs 2023
p. no vyepBeHb 2025 p. CepeaHiln Bik 4oCniaXeHWX ckragas
62,0£10,48 p., MegiaHHWI Bik 64 pOKIB 3 MiPXKKBAPTUITbHUM
iHTepBanom [53,5; 71,5] pokiB. 3a ctaTTio BUbipka byna
BIOHOCHO OOHOPIOHOK 3 HEe3HaYyHWM nepeBaKaHHAM
navujieHTiB xiHodvoi cTtati (56% vs 44%: Z=0,87, p<0,386).
MauieHTn Bynu po3nogineHi Ha ABi rpynu B 3aNeXHOCTI Big
TpUBanocTi 3axBoptoBaHHSA: 28 nauieHTiB 3 roctpoto CHIM,
20 — 3 xpoHiyHoto CHI1. Bci nauieHTn nporwnu noeHe
HEeBpOSOriyHe i comaTnyHe OOCTEXEHHS (BMSBNEHI Taki
hakTopy pU3MKY: NaniHHA — 26 nauieHTiB, rinepToHiYHa
xBopoba — 47, cepueBa HegocTtaTHicTb — 43, IXC — 37,

INTRODUCTION

Sensorineural hearing loss (SNHL) is one of the most
common forms of hearing loss in adults and represents a
significant medical and social problem worldwide [1]. In
addition to cochlear damage, increasing attention is being
paid to the concomitant dysfunction of the vestibular
system, which often remains underestimated, despite
its significant impact on postural control, risk of falls and
quality of life of patients [2, 3].

The inner ear has a common blood supply to the
cochlear and vestibular structures, which makes them
highly sensitive to vascular disorders. The labyrinthine
artery, which is usually a terminal branch without
collaterals, makes the sensory cells of the cochlea and
vestibule particularly vulnerable to ischemia, hypoxia and
microcirculatory disorders [4]. In this context, vascular
risk factors — arterial hypertension, diabetes mellitus,
dyslipidemia, obesity and metabolic syndrome — are
considered as key pathogenetic factors in the development
of both SNHL and vestibular dysfunction [5, 6].

Numerous clinical studies demonstrate that patients
with SNHL of vascular genesis are significantly more
likely to have impaired vestibulo-ocular and vestibulo-
spinal reflexes, decreased function of otolith organs and
asymmetry of the labyrinth response [7]. In particular, in
acute and chronic ischemia of the inner ear, dysfunction of
the semicircular canals and the sacculo-utricular complex
is observed, which is clinically manifested by dizziness,
instability and impaired balance [8].

Some authors emphasize the close relationship
between the severity of vascular risk factors and the
degree of vestibular disorders in patients with SNHL, which
confirms the concept of systemic microvascular damage
[9, 10]. Despite the growing number of publications, the
issue of the prevalence, structure, and mechanisms
of vestibular dysfunction in patients with SNHL on the
background of vascular risk factors remains insufficiently
studied, which makes further research in this direction
relevant.

Objective — to establish the frequency and features of
the development of vestibular dysfunction in patients with
SNHL of vascular etiology.

MATERIALS AND METHODS

The study included 48 patients with hearing
impairment due to vascular causes who underwent
inpatient treatment at the Municipal non Commercial
Exterprise «City Clinical Hospital Ne27» of Kharkiv City
Council from June 2023 to June 2025. The average age
of the subjects was 62.0+10.48 years, the median age
was 64 years with an interquartile range of [53.5; 71.5]
years. The sample was relatively homogeneous by
gender with a slight predominance of female patients
(56% vs 44%: Z=0.87, p<0.386). Patients were divided
into two groups depending on the duration of the
disease: 28 patients with acute SNHL, 20 with chronic
SNHL. All patients underwent a complete neurological
and somatic examination (the following risk factors
were identified: smoking — 26 patients, hypertension
— 47, heart failure — 43, coronary artery disease —
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LUyKpoBuIA piabeT — 8, MOpYyLUEHHs CepLeBOro pUTMY
— 8), oToHeBpororidHe OOCTEXEHHS — aygioMeTpito,
KOHCYnbTaLito cypaonora, HempoBisyarnisaLilo rofnoBHOro
MO3Ky 3a gonomoroto MPT (03Hakv nepnBeHTPUKYNAPHOro
nervikoapeody — 13 naudieHTiB, MikpoBacKkynsipHa
eHuedanonaTis 3a LUKanoK OUIHKM CTYMEHs1 YpaXeHHs
6inoi piavHM ronoBHoro Mo3ky Fazekas | — 21 nauieHT,
Fazekas Il — 14 nauieHTiB), ynsTpa3BykoBe AOCNIAKEHHS
marictpanbHux CcyauMH wui  Ta ronosu  (OpibHi
aTepoCKNepOTUYHI GNsILLKM Ta MOTOBLUEHHSI KOMMEKCY
iHTuma—meaia (KIM) — 18 nauieHTiB, aTepocknepoTUYHi
Onswkm 3i cteHo3om Ao 50% — 23 nauieHTu, 3i cTeHo30M
Big 50-70% — 7 nauieHTiB, Ta cTeHo3oM Ginblwe 70% —
1 nauieHT), meToa crabinometpii. KoHOYKTMBHI NpuunHu
npurnyxoBaTtocTi Oynu  BukntodeHi. BignosigHo o
3aKrMYeHHs cypaornora y BCix AOCMiAKeHNX BCTAHOBMNEHO
CHI1 Ta ouiHeHO cTyniHb 3HWXeHHs cnyxy. OuiHloBaHHSA
piBHOBAru i koopguHauii nauieHTiB NpoBoAUNN 3a TECTOM
Pombepra. Takox gns gocnigkeHHs dyHKuii piBHoBaru
BMKOPUCTOBYBanuM MeTof cTabinoMeTpii Ha mporpamHo-
JiarHocTnyHomy cTtabinomeTrpuyHomy komnnekci ST-
150, peectpauiviHe nocsigyeHHs Ne ®CP 2010/07900;
ceptudikat BignosigHocTti Ne POCC RU.MM31.600016.

Hocnipxysanucs Taki KinbKiCHi MOKa3HMKN
ctabinorpamu:

-L, MM — gOBXWHa TpaeKTopii KoNMBaHb LIEHTPY TUCKY;

- S, MM2 — nnoLa cTaTokiHesiorpamu;

-V, Mm/cek — cepefHsi LWUBMAKICTb KOMMBaHb LIEHTPY
TUCKY;

- Max X, MM — Hanbinblia amnniTyaa KonveaHb Yy
OPOHTaNbHIN NNOLLMHI;

- Max Y, MM — Haibinblia amnnityga konvBaHb Yy
caritanbHii NIOLLMHI.

AHani3 mexaHi3MiB nNiaTpumMKn piBHoBarn gokycysanu
Ha naTtodisionoriyHnx acnekTax (KrniHiYHi NposBN); akLeHT
JocnigkeHHst 6asyBany Ha BU3HAYEHHI TaKMX NOKa3HUKIB:
dpoHTanbHa acuMMeTpisa, caritanbHa acuMMeTpisi, PPOH-
TanbHa amnnityga 6GanaHcy, caritanbHa amnnityaa
GanaHcy, eHeproedeKkTMBHICTb GanaHcy, BidyanbHo/npo-
npiouenTUBHUIA KOHTPONb. Taki cTtabinomeTpuyHi napa-
METPU AK PpOoHTanbHa i caritanbHa acuMeTpisi, PpoH-
TanbHa i caritanbHa amnniTyguM KonMBaHb, a TaKOX
eHeproedpekTMBHICTb  GanaHcy, oOujiHoBanMcs  SIKiCHO
32 MOPSIAKOBOK LUKANOK Ha TPbOX PIBHAX («HOpMa»—
«MOMipHa»—«BuUpasHay, abo  «HU3bkay—«cepenHsin—
«BUCOKa» Ans eHeproedekTMBHOCTI). Ha ocHOBI 3Ha4eHb
N’'ATbOX KiNbKICHMX MOKA3HWUKIB pO3paxoBaHO KoedilieHTH
Pombepra sik BiHOLEHHS! 3HA4YEHHS MOKa3HMKa B yMOBaXx
Bi3yanbHOI AenpuBaLlii (3anmntoLLeHi o4i) 40 KOro 3Ha4YeHHS
B YMOBaX BiOKPUTUX OYeRn, siKi TEX nignsrany aHaniay.

MNpoBeneHo NOPIBHAHHS cTabinoMeTpuYHNX
napamMeTpiB MiXX rpynamy naudieHTiB 3anexHo Big Tuny
noyaTky CEeHCOHeBparbHOI NPUrnyxyBaToCTi (rocTpui
noyaToK Yn XpoHiyHa chopma). [1ns ABOrpynoBMX MOPIBHSIHb
BMKOPUCTaHO KpuTepin MaHHa—YiTHi (KinbKiCHi NOKa3HWKK),
Ta KpuUTepih 2 MakcumarnbHOi npaBgonodibHocTI Ta
Z kpuTepii ona ABoX nponopuin (Npu aHanisi sKicHUX
NnoKasHWKiB CTabiNOMETPUYHOrO AOCHIMKEHHS). OCKINbKN
yCi MOKa3HWKM (32 OesKUM BWHSATKOM) Marnu CKOLLUEeHi
po3noginu, Ans OuiHIOBaHHS TiICHOTU 3B’sI3Ky MK HUMU
obuuncntoBanu paHrosi koediuieHT kopensuii CnipmeHa,
SIKi iIHTEpNpeTyBanu sIKiCHO 3a LLUKano, 3anpornoHOBaHO
Chan et al. 3HauywicTb Kopensuin ouiHoBanNu 3a
[0NOMOro TpaHcdopmauii Ha OCcHOBI t-kpuTepito.

37, diabetes mellitus — 8, cardiac arrhythmias — 8),
otoneurological examination of audiometry, consultation
of an audiologist, brain neuroimaging using MRI (signs of
periventricular leukoaraiosis — 13 patients, microvascular
encephalopathy according to the Fazekas | white matter
lesion scale — 21 patients, Fazekas Il — 14 patients),
ultrasound examination of the main vessels of the neck
and head (small atherosclerotic plaques and thickening
of the intima media complex — 18 patients, atherosclerotic
plaques with stenosis up to 50% — 23 patients, with
stenosis from 50-70% — 7 patients, and stenosis more
than 70% — 1 patient), stabilometry method. Conductive
causes of hearing loss were excluded. According to
the conclusion of the audiologist, all the subjects were
diagnosed with SNHL and the degree of hearing loss
was assessed. The patients’ balance and coordination
were assessed using the Romberg test. Also, to study the
balance function, the stabilometry method was used on
the ST-150 software-diagnostic stabilometric complex,
registration certificate Ne CP 2010/07900; certificate of
conformity Ne POCC RU.MM31.600016.

The following quantitative indicators of the stabilogram
were studied:

L, mm — the length of the trajectory of the center of
pressure oscillations;

S, mm2 — the area of the statokinesiogram;

V, mm/sec — the average velocity of the center of
pressure oscillations;

Max X, mm — the largest amplitude of oscillations in
the frontal plane;

Max Y, mm — the largest amplitude of oscillations in
the sagittal plane.

The analysis of balance mechanisms focused on
pathophysiological aspects (clinical manifestations); the
emphasis of the study was based on the determination
of the following indicators: frontal asymmetry, sagittal
asymmetry, frontal balance amplitude, sagittal
balance amplitude, balance energy efficiency, visual/
proprioceptive control. Such stabilometric parameters
as frontal and sagittal asymmetry, frontal and sagittal
oscillation amplitudes, as well as balance energy
efficiency, were assessed qualitatively on an ordinal scale
at three levels («normal»—«moderate»—«pronounced», or
«low»—«average»—«high» for energy efficiency). Based
on the values of the five quantitative indicators, Romberg
coefficients were calculated as the ratio of the value of the
indicator in conditions of visual deprivation (closed eyes)
to its value in conditions of open eyes, which were also
subject to analysis.

A comparison of stabilometric parameters between
groups of patients was carried out depending on the type
of onset of sensorineural hearing loss (acute onset or
chronic form). For two-group comparisons, the Mann—
Whitney test (quantitative indicators) was used, and the %2
maximum likelihood test and the Z-test for two proportions
(when analyzing qualitative indicators of stabilometric
research). Due to the fact that all indicators (with rare
exceptions) had skewed distributions, Spearman’s rank
correlation coefficients were calculated to assess the
closeness of the relationship between them, which were
interpreted qualitatively according to the scale proposed
by Chan et al. The significance of correlations was
assessed using a transformation based on the t-test.
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PE3YABTATU

YacToTa pisHWX cKapr nauieHTiB: 3HWXKEHHSA Ccryxy
—y 47 (97,9%), wym Ta A3BiH y Byxax — Yy 42 (87,5%),
3anamopoyeHHst — y 33 (68,75%), ronosHun 6inb —y 19
(39,6%), 3aranbHa cnabkicte —y 18 (37,5%), konuBaHHs
aptepianbHoro Tucky — y 44 (93,6%) xuTkicTb npu
xoobbi — y 27 (56,25%), nopyweHHst cHy — 15 (32,6%),
3aknageHictb y Byxax — y 11 (22,9%), Hygota — y 9
(18,75%), 6ntoBaHHA — y 6 (14,6%). Takox BU3HaYeHO,
Lo 3anamMopoyeHHs Byno Ginbl NpUTamaHHO rocTPOMY
noyaTtky 3axBOPKBAHHS, HiXK XPOHiYHiIA chopmi (Z=2,8,
p=0,0029<0,05). brntoBaHHs M1 cnocTepirany nuwie npu
roctpomMy noyvatky CHI1.

HasBHICTb ropusoHTanbHOro Hictarmy dikcysanacs
y 26 (54,2%) nauieHTiB, 3 HUX ABOGIYHIN — y 12 (25%),
0aHOGIYHIN — 12 (25%). 3a pe3ynsratamm TecTy Pombepra
B OOCTEXEeHMX nauieHTiB HOopManbHUM  pesynbraT
cnoctepirascsa y 12 (25%), nerka xutkicte —y 10 (20,8%),
3HayHa xuTKicTb — y 25 (52,1%). MagiHHa cnocTepiranock
B OOQHOMY BMNagaKy.

Yci 3HavyLi kopensauii Mix aygiomeTpuyHnuMmn Ta crabi-
NOMETPUYHMMI MOKa3HUKaMW, SiKi MW BUSIBASMW B Tpymi
nauieHTiB i3 roctpum nodatkom CHI cyauHHOI eTionorii,
BiAHOCUMMCS NuLLE [0 NIBOGIYHMX MOPOriB 3HUXKEHHS CITyXY,
Oyn1 No3UTUBHMMU Ta MOMIPHOI (CepeaHbOoi) cunu.

AnsiHTerpansHoro (ycepegHeHoro 3aycima yactotamu
BMMIPIOBAHHS) MOPOry  3HWKEHHA  CryXy  3HavyLi
Kopensuii B 060x ymoBax cTabinomeTpii (4 npu BigkpuUTuXx,
i NPy 3aKPUTUX OYax) BUABMSNUCA 3 JOBXUHOK TPAEKTOPIT
konuBaHb (BigkpuTi oyi: R=0,57, p=0,001; 3akpuTi oui:
R=0,55, p=0,002), 3 nnoLueto craTokiHesiorpamu (BigKpuTi
ovi: R=0,55, p=0,002; 3akputi odi: R=0,43, p=0,02),
i 3 MakcMManbHOK amnniTy4o KONMBaHb y caritanbHiin
nnowwmHi (Bigkputi odi: R=0,44, p=0,02; 3akputi oui:
R=0,4, p=0,03). 3 makcumanbHOK aMnniTyaol0 KONMBaHb
y poHTanbHin nnowwuHi kopensuis Oyna 3HadvyLlo
nvwe B ymoBax 3akputux odven (R=0,38, p=0,04). MNpn
LbOMYy 3Ha4yylmx Kopenauin koediuieHTiB Pombepra
nepenivyeHnx NOKa3HWKiB 3i CepeaHiM 3HVXEHHAM Nopory
cnyxy He BusiBnsnocs (Tabn. 1).

[Ona nokasHWKiB [OBXMHU TPAEKTOPIl KonMBaHb i
NnoLi cTaTokiHesiorpamu 3HadyLli NO3WMTUBHI Kopensuii
30epiranuca 3i 3HWXKEHHAM CINyxy Ha Ycix vacrorax
BMMIpIOBaHHS (i Ha HWU3bKKX, | HA CepeaHiX, i Ha BUCOKMX) i
B 060X ymMOBax: Npu 3akpuUTUX i Npu BiAKpMTUX o4ax. Cuna
Kopensuin byna cepeaHbOl, MoAeKyan Habnwkauncb
00 MOMIPHO BMCOKMX 3Ha4yeHb. [Mpu UboMy KoedilieHTn
Pombepra umx nokasHWKIB He KOpenioBanu 3Hadylue 3i
3HWKEHHAM NOPOriB CAyXY.

MakcumanbHa amnniTyga KonuBaHb Y cariTanbHin
nnoLuHi B 060X yMoBax BUMiptOBaHHS (3aKpuTi 1 BiOKpUTI
Oui) KopenioBana CTAaTUCTUYHO 3Hauyle 3i 3HWKEHHAM
CNyXy Ha HU3bKMX i HA BUCOKMX YacToTax, ane kopensiuii 3i
3HWKEHHAM CnyXy B MOBHOMY Aiana3oHi He H6yno. Takox
He kopentoBaB koediuieHT Pombepra makcumanbHoi
amnniTyam KonuBaHb y caritanbHii NNOLWMHI 3i 3BHVKEHHAM
CNyXy Hi Ha HU3bKUX, Hi Ha cepedHiX, Hi Ha BMUCOKUX
YyacToTax.

Ha Bucoknx yactotax My 6aumnm NOMipHy NO3UTUBHY
KOpEensLito 3i 3HWKEHHSIM Mopory Crnyxy MakcumarnbHOi
aMnniTyan KonueaHb Yy OPOHTANbHIN MAOLWMHI, SKa He
3anexana Big yMoB CTabinnioOMeTpuMYHOro AOCHIgKEHHS

RESULTS

The frequency of various complaints of patients:
hearing loss — in 47 (97.9%), noise and ringing in the ears
—in 42 (87.5%), dizziness — in 33 (68.75%), headache —
in 19 (39.6%), general weakness — in 18 (37.5%), blood
pressure fluctuations — in 44 (93.6%), unsteadiness when
walking — in 27 (56.25%), sleep disturbances — in 15
(32.6%), ear congestion — in 11 (22.9%), nausea — in 9
(18.75%), vomiting — in 6 (14.6%). It was also determined
that dizziness was more characteristic of the acute
onset of the disease than of the chronic form (Z=2.8,
p=0.0029<0.05). We observed vomiting only in the acute
onset of SNHL.

The presence of horizontal nystagmus was recorded
in 26 (54.2%) patients, of which bilateral — in 12 (25%),
unilateral — in 12 (25%). According to the results of the
Romberg test in the examined patients, a normal result
was observed in 12 (25%), mild instability — in 10 (20.8%),
significant instability —in 25 (52.1%). Falling was observed
in one case.

All significant correlations between audiometric and
stabilometric indicators that we found in the group of
patients with acute onset of SNHL of vascular etiology,
related only to the left-sided thresholds of hearing loss,
were positive and of moderate (average) strength.

For the integral (averaged over all measurement
frequencies) hearing loss threshold, significant
correlations in both stabilometry conditions (with eyes
open and closed) were found with the length of the
oscillation trajectory (eyes open: R=0.57, p=0.001;
eyes closed: R=0.55, p=0.002), with the area of the
statokinesiogram (eyes open: R=0.55, p=0.002; eyes
closed: R=0.43, p=0.02), and with the maximum
amplitude of oscillations in the sagittal plane (eyes
open: R=0.44, p=0.02; eyes closed: R=0.4, p=0.03).
With the maximum amplitude of oscillations in the frontal
plane, the correlation was significant only in the closed-
eye condition (R=0.38, p=0.04). At the same time, no
significant correlations of the Romberg coefficients of
the listed indicators with the average decrease in the
hearing threshold were found (table 1).

For the indicators of the length of the oscillation
trajectory and the area of the statokinesiogram, significant
positive correlations were maintained with hearing loss
at all measurement frequencies (both low, medium, and
high) and in both conditions: with closed and open eyes.
The strength of the correlations was average, sometimes
approaching moderately high values. At the same time, the
Romberg coefficients of these indicators did not correlate
significantly with the decrease in hearing thresholds.

The maximum amplitude of oscillations in the sagittal
plane in both measurement conditions (both eyes closed
and open) correlated statistically significantly with hearing
loss at low and high frequencies, but there was no
correlation with hearing loss in the speech range. Also,
the Romberg coefficient of the maximum amplitude of
oscillations in the sagittal plane did not correlate with
hearing loss at low, medium, or high frequencies. At high
frequencies, we saw a moderate positive correlation with
a decrease in the hearing threshold of the maximum
amplitude of oscillations in the frontal plane, which did
not depend on the conditions of the stabilometric study
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Ta6nuus 1. KopensuiiHa MaTpuus nokasHukiB aygioMeTpii Ta cTabinomeTpii nauieHTiB i3 CEHCOHEBPanbHOK NPUrNyXyBaTiCTHO
CYAVHHOI €TioNOrii Npy rocTpoMy noyaTtky naTonorii (4aHi BnacHoro AoCnigXeHHs )
Table 1. Correlation matrix of audiometry and stabilometry indicators in patients with sensorineural hearing loss of vascular etiology
with acute onset of pathology (data from our own study)

Moka3Hukun aygiomeTpii: 3HMxeHHs noporie crnyxy /Audiometry indicators: decreased hearing thresholds
Bik /Side Cnpaga /right | 3niga /left
YactoTn BUMIiptoBaHHS
YcepeaHeHe 3Ha4YeHHs1
Measurement frequencies — g N R N E
Average value o S = < F 5= =
z = B =& == o T S =
= YmoBu o == == o == ==
L i - Eo <9 © i =L = =} © i
5 BVMIiptOBaHHA =9 = =& epenHin =9 =8 =} epenHin
5 KoediuieHT a 8 E[ =~ 8 © average 3 uo-> E: ~ 3 = average
£ Pombepra (KP) = g4 s 4 RN Q4 24
= N [Tl =) 0o I3 QLS oS
S Measurement = oS S - = 1)
o conditions S I = S
5 Romberg coeffi-
C cient (RC)
BigKpuTi oui R=-0,07, | R=-0,02, | R=-0,19, |R=-0,12,| R=0,54, R=0,48, | R=0,58, | R=0,57,
open eyes p=0,72 p=0,91 p=0,31 p=0,52 p=0,002 | p=0,009 | p=0,001 | p=0,001
3aKpwuTi o4i R=-0,06, |R=-0,014,| R=-0,2, |R=-0,12,| R=0,52, R=0,47, | R=0,56, | R=0,55,
L closed eyes p=0,73 p=0,94 p=0,29 p=0.53 p=0,004 p=0,012 | p=0,0018 | p=0,002
KP R=0,014, R=0,02, R=0,15, R=0,07, | R=-0,19, | R=-0,2, | R=-0,24, _(?;4
RC p=0,94 p=0,92 p=0,44 p=0,69 p=0,31 p=0,31 p=0,2 p=‘0 2‘
BigKpWTI oui R=-0,16, | R=-0,09, | R=-0,22, | R=-0,17,| R=0,56, R=0,54, | R=0,58, | R=0,56,
open eyes p=0,40 p=0,62 p=0,26 p=0,39 p=0,001 p=0,003 p=0,001 | p=0,002
3aKpuTi o4i R=-0,006, | R=0,01, R=-0,1, |R=-0,05,| R=0,45, R=0,39, | R=0,44, | R=0,43,
S closed eyes p=0,98 p=0,95 p=0,62 p=0,78 p=0,01 p=0,04 p=0,02 p=0,02
KP R=-0,11, | R=-0,06, | R=0,009, | R=0,01, | R=-0,29, | R=-0,16, | R=-0,24, _(;?;3
% RC p=0,56 p=0,76 p=0,96 p=0,94 p=0,13 p=0,41 p=0,21 p=6 2:’3
E BigKpuTi oui R=0,15, R=0,15, R=-0,02, | R=0,06, R=0,3, R=0,27, R=0,31, | R=0,32,
:g open eyes p=0,43 p=0,45 p=0,93 p=0,76 p=0,12 p=0,16 p=0,08 p=0,097
? v 3aKpwuTi o4i R=0,06, R=0,03, R=-0,07, | R=-0,02,| R=0,37, R=0,32, R=0,34, | R=0,34,
E closed eyes p=0,78 p=0,89 p=0,72 p=0,9 p=0,04 p=0,09 p=0,07 p=0,07
E KP R=0,1, R=0,14, R=0,12, R=0,13, | R=-0,4, | R=-0,35, | R=-0,3, | R=-0,3,
2 RC p=0,6 p=0,46 p=0,54 p=0,5 p=0,03 p=0,06 p=0,11 p=0,11
-g BigKpUTI oui R=0,12, R=0,14, R=0,01, R=0,07, | R=0,36, R=0,3, R=0,39, | R=0,36,
(‘-),E open eyes p=0,53 p=0,48 p=0,95 p=0,74 p=0,06 p=0,12 p=0,04 p=0,06
Max 3aKpwuTi oui R=0,11, R=0,14, R=0,01, R=0,06, | R=0,39, R=0,33, R=0,4, R=0,39,
X closed eyes p=0,58 p=0,47 p=0,95 p=0,76 p=0,04 p=0,08 p=0,03 p=0,04
KP =-0,08, =-0,15, | R=0,005, =-0,04,| R=-0,32, | R=-0,27, | R=-0,31, _OR;
RC p=0,69 p=0,44 p=0,98 p=0,85 p=0,09 p=0,16 p=0,1 p=’O 1’
BigKpuTi oui R=0,05, R=0,09, R=-0,07, —ORO=04 R=0,44, R=0,37, R=0,46, | R=0,44,
open eyes p=0,79 p=0,65 p=0,74 p=’0 98’ p=0,02 p=0,05 p=0,01 p=0,02
Max | 3akpwuTi oudi R=0,07, R=0,1, R=-0,04, | R=0,01, | R=0,42, R=0,35, R=0,42, R=0,4,
Y closed eyes p=0,72 p=0,6 p=0,83 p=0,95 p=0,03 p=0,07 p=0,03 p=0,03
KP R=-0,18, | R=-0,24, | R=-0,15, |R=-0,19,| R=-0,19, | R=-0,17, | R=-0,14, _51:5
RC p=0,35 p=0,22 p=0,45 p=0,34 p=0,34 p=0,4 p=0,49 p:é 4é
lNpumimku: Notes:

R — koediuieHT kopensuii CnipmeHa;
p — piBeHb Noxmbku | poay Ans koediuieHTy kopensuii.

(npwm BigkpuTKx odax: R=0,39, p=0,04; npu 3akpnTnx oyax:
R=0,4, p=0,03). B ymoBax 3akpuTuUX o4en MakcMmarnbHa
amnnityga KonveaHb Y (OPOHTAanNbHIA MMAOWMHI TakoX
3HauyLle KopertoBana 3i 3HWKEHHSM CITyXy Ha HU3bKUX
yacTtotax (R=0,39, p=0,04), xoua B ymoBax BiOKpUTUX
o4ven Takoi kopensuii He cnocrtepiranocs, K i He 6yno
Kopensuii 3i 3HWKeHHsSM cnyxy koediuieHta PombGepra
ANs PpoHTansLHOI amnniTyau.

R — Spearman’s correlation coefficient;
p — the level of error of the first type for the correlation coefficient.

(with eyes open: R = 0.39, p = 0.04; with eyes closed:
R = 0.4, p = 0.03). In the eyes-closed condition, the
maximum amplitude of oscillations in the frontal plane
also significantly correlated with hearing loss at low
frequencies (R=0.39, p=0.04), although in the eyes-
open condition, no such correlation was observed, nor
was there a correlation with hearing loss of the Romberg
coefficient for frontal amplitude.
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KpiMm Toro, y mauieHTiB 3 rocTpyM MO4aTKOM CEHCO-
HeBpanbHOI NPUrAyxyBaToCTi CyAWHHOI eTionorii 3Haun-
OEHO CTaTUCTUYHO 3HaJyLMA KOPEensAuiHWA  3B’A30K
MiXK 3HWXEHHSIM MOPOry CryxXy Ha HU3bKMX 4YacToTax
i cepedHbON LUBUAKICTIO KONMUBaHb LEHTpa TSXKiHHA
B ymoBax 3akputux oden (R=0,38, p=0,04), a Takox
koediueHToM PombGepra pns cepegHboi  LIBUOKOCTI
konueaHb (R=0,41, p=0,03).

Mpun xpoHiuHii copmi CHIT cyamHHOI eTionorii B
aHanisi oTpMMaHux Kopensuin B Ui rpyni nauieHTiB B
nepLuy yepry 3BepTana Ha cebe yBary HasiBHICTb BENUKOI
KiNbKOCTi  HeraTMBHWX KOpensauin MK MnoKasHMKamm
aypiomeTpii Ta cTabinomeTpii, Yoro He crnocTepiranocs
B rpynax 3 iHWOW erTionorielo Ta ¢opMo novaTKy
CHI. Hacamnepen BusBMEHi CTAaTUCTUYHO 3HauyLLi
Kopensauii cTocyBanucsa 3B'A3KY 3HWXKEHHSA  MoporiB
cnyxy 3niBa i3 [AOBXMHOW TPaEeKTopii KonueaHb (Npu
3aKpuTKX o4ax i Ansa koediuieHta Pombepra) (Tabn. 2).
TakoX BuSIBNANacd CTaTUCTMYHO 3Hadylia mnomipHa
HeraTuBHa kopenduis MiX koediuieHTom Pombepra
ANng MakcumanbHOI aMnniTyau KonvBaHb Yy caritanbHin
NMOLMHI Ta 3HWKEHHSIM MOPOTY CIyXy CrpaBa Ha HU3bKUX
yactotax (R=-0,53, p=0,02). Kpim Toro, y pasi 3HWKeHHs
noporie cnyxy cnpasa My 6a4unu nNo3nTUBHI kopensuii 3
MaKCUMarbHOK aMnniTyao KOnvBaHb Y (PpOHTasNbHIN
NAOLWMHI (4NA ycepeaHEeHOoro nokasHuka 3HUKEHHS CIyxy
Ta koediuieHTom Pombepra dpoHTaneHoOi amnnityau,
a TakoX AN 3HWKEHHS Ha CepefHiX Ta H3bKNX YacToTax)
(tabn. 2). Takox cnig Big3Ha4MTW, WO B Ui rpyni
nauieHTiB XOAHOI 3HaYyLLOol Kopensuii MiXX nokasHuKamm
NoCTyparnbHOro KOHTPOMIO Ta MOPOraMmn 3HWXXEHHS CMyXy
Ha BMCOKUX YacToTax BUSBNEHO He Byno.

OTxe, iHTerpanbHUI (ycepedHeHWN 3a HU3bKUMWU,
cepenHiMM i BMCOKMM YacTOTamMu) MOKA3HUK 3HUKEHHS
cnyxy 3niBa npu XpoHivHin CHIT cyauHHOrO reHesy
KOpenoBaB CTaTUCTUYHO 3HaYyLle i MOMIPHO CUIbHO 3
OOBXVHOK TpaekTopii KonvBaHb B yMOBaXx Bi3yarnbHOI
Aenpueauii (R= -0,63, p=0,004) Tta 3 KoediulieHTOM
Pombepra ons [oBxuHu TpaekTopii konueaHb (R=-0,62,
p=0,005). lMpunyckaemo, wo 6GinbLow Mipok ue byno
3YMOBIIEHE 3HWXEHHSIM CMyXy Ha cepefHiXx vacroTax,
OCKiNbKM Taki cami 3HauyLi kopensuil cnoctepiranucs i y
MOBHOMY fianasoHi 4acToT: ANs JOBXWHU TPaEKTOPIi Npu
3akputux oyax R= -0,7, p=0,0006), a ans koediuieHTa
Pombepra goxuHn Tpaektopii R= —0,52, p=0,02. Xoua
KoediuieHT PomGepra OOBXMHU TpaekTopii KopenioBas
3HauyLLe 3i 3HWKEHHsIM MOPOry Crnyxy 3riBa TakoX i Ha
HU3bkMx yactotax (R=-0,47, p=0,04).

Ons iHTerpanbHOro  (ycepegHeHoro) nokasHuka
3HWXKEHHS CryXy cnpasa B Uiy rpyni nauieHTiB BUsBNsnacs
3HadvyLla nomipHa No3uTUBHA Kopensuiq i3 koedilieHTomM
Pombepra pgns makcMmanbHOi amnniTygu KonuBaHb
y poHTaneHin nnowwmHi (R=0,5, p=0,03). Takoi x
cvnn i HanpsiIMKy Kopensuii koediuieHTa Pombepra ans
MakcMManbHOI PPOHTaNbHOI amnniTyan BUSBRAANUCS i 3i
3HMXEHHAM Mopory crnyxy cnpaea Ha Husbkux (R=0,57,
p=0,01) Ta Ha cepepHix yacToTax (R=0,48, p=0,04). Kpim
TOro, GinbLUe 3HUXKEHHSI MOPOTiB CNyXY CpaBa Ha HU3bKUX
yactoTax y BMOipLi Haworo AocnigpKeHHsA acouiioBanocs
3 6inblo amnniTygol KonuBaHb y OPOHTAanbHIN nno-
wuHi npu 3akputux oyax (R=0,47, p=0,04), a Takox
3 MEHLMMM 3HayYeHHsIMKU KkoedpiuieHTa PombGepra ans
MakcMManbeHoi caritaneHoi amnnityam (R= 0,53, p=0,02).

In addition, in patients with acute onset of sensorineural
hearing loss of vascular etiology, a statistically significant
correlation was found between the decrease in the hearing
threshold at low frequencies and the average velocity of
oscillations of the center of gravity in the eyes-closed
condition (R=0.38, p=0.04), as well as the Romberg
coefficient for the average velocity of oscillations (R=0.41,
p=0.03).

In the chronic form of SNHL of vascular etiology, in
the analysis of the obtained correlations in this group
of patients, the presence of a large number of negative
correlations between audiometry and stabilometry
indicators, which was not observed in groups with a
different etiology and form of onset of SNHL, first of
all, the statistically significant correlations found were
related to the relationship between the decrease in
hearing thresholds on the left and the length of the
oscillation trajectory (with eyes closed and for the
Romberg coefficient) (table 2). A statistically significant
moderate negative correlation was also found between
the Romberg coefficient for the maximum amplitude of
oscillations in the sagittal plane and the decrease in the
hearing threshold on the right at low frequencies (R=
—0.53, p=0.02). In addition, for the decrease in hearing
thresholds on the right, we saw positive correlations with
the maximum amplitude of oscillations in the frontal plane
(for the averaged hearing loss index and the Romberg
coefficient of the frontal amplitude, as well as for the
decrease in mid and low frequencies) (table 2). It should
also be emphasized that in this group of patients, no
significant correlation was found between the postural
control indices and the hearing loss thresholds at high
frequencies. Thus, the integral (averaged over low, mid
and high frequencies) indicator of hearing loss on the left
in chronic SNHL of vascular genesis correlated statistically
significantly and moderately strongly with the length of the
oscillation trajectory under conditions of visual deprivation
(R =-0.63, p = 0.004) and with the Romberg coefficient
for the length of the oscillation trajectory (R = —0.62, p =
0.005). We assume that this was largely due to hearing
loss at mid-frequency levels, because the same significant
correlations were observed in the speech frequency
range: for the trajectory length with eyes closed R=
—-0.7, p=0.0006), and for the Romberg coefficient of the
trajectory length R=—-0.52, p=0.02. Although the Romberg
coefficient of the trajectory length correlated significantly
with a decrease in the hearing threshold on the left also at
low frequencies (R=-0.47, p=0.04).

For the integral (averaged) indicator of hearing loss on
the right in this group of patients, a significant moderate
positive correlation was found with the Romberg
coefficient for the maximum amplitude of oscillations in
the frontal plane (R=0.5, p=0.03). The same strength and
direction of the correlation of the Romberg coefficient
for the maximum frontal amplitude were also found with
a decrease in the right hearing threshold at low (R =
0.57, p = 0.01) and medium frequencies (R = 0.48, p =
0.04). In addition, a greater decrease in the right hearing
thresholds at low frequencies in our study sample was
associated with a greater amplitude of oscillations in the
frontal plane with eyes closed (R = 0.47, p = 0.04), as well
as with lower values of the Romberg coefficient for the
maximum sagittal amplitude (R = 0.53, p = 0.02).
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Ta6nuus 2. KopensuiiHa MaTpuus nokasHukiB aygioMeTpii Ta ctabinomeTpii nauieHTiB i3 CEHCOHEBPanbHOK NPUrMyXyBaTiCTHO
CYOMHHOI eTionorii Npy XPOHIiYHi hopMi NaTonorii (AaHi BIacHOro AOCHiAXeHHS)
Table 2. Correlation matrix of audiometry and stabilometry indicators of patients with sensorineural hearing loss of vascular etiology
in the chronic form of the pathology (data from our own study)

[Moka3nuku ayaiomeTpii: 3HnmxeHHs noporis cnyxy / Audiometry indicators: decreased hearing thresholds
Bik /| Side Bik/ Side | Bik/ Side
Yactotn BUMIiptoBaHHSA
YcepeaHeHe 3HauYeHHs
Measurement frequen- . — — =
q N N N N
g | g3 | . I g | 8 | I
Average value E S E e o7 5 = 'cé) = oz Cepeniit
S Ymosiu ~ Lt ] -8 CepepHiit =L -8 -3 average
8 | BuMIploBaHHs %3 =© z 9 average 3 e~ 2 S | [NokasHuk\
E Heziilaty g9 g3 g3 g9 a4 s Indicator
= | PomGepra (KP) Y 88 23 & 23 23
% Measurement A ©° S Ao 8o S
o conditions = = = =
S Romberg coeffi-
C cient (RC)
BiOKPUTI ovi R=0,11, =-0,03, =-0,22, | R=-0,09, =-0,07, =-0,34, =-0,25, =-0,22,
open eyes p=0,65 p=0,91 p=0,36 p=0,7 p=0,79 p=0,16 p=0,29 p=0,37
L 3aKpUTI oui R=-0,08, | R=-0,29, | R=-0,37, R=-0,3, | R=-0,42, | R=-0,7, | R=-0,43, | R=-0,63,
closed eyes p=0,73 p=0,24 p=0,12 p=0,21 p=0,07 p=0,0006 p=0,07 p=0,004
KP R=-0,28, | R=-0,37, | R=-0,27, | R=-0,31, | R=-0,47, | R=-0,52, | R=-0,34, | R=-0,62,
RC p=0,25 p=0,12 p=0,27 p=0,19 p=0,04 p=0,024 p=0,15 p=0,005
. BiAKpUTI oui R=-0,12, | R=0,1, R=0,08, R=0,08, R=-0,23, | R=-0,13, | R=0,13, | R=0,0009,
.3 open eyes p=0,63 p=0,69 p=0,76 p=0,74 p=0,34 p=0,6 p=0,58 p=0,99
g s 3aKpUTI oui R=0,34, R=0,42, R=0,27, R=0,34, R=-0,01, | R=0,23, R=0,11, R=0,15,
3 closed eyes p=0,14 p=0,07 p=0,26 p=0,16 p=0,97 p=0,34 p=0,64 p=0,56
((,)'5 KP R=0,37, R=0,36, R=0,18, R=0,28, R=0,12, R=0,28, R=0,04, R=0,15,
= RC p=0,12 p=0,13 p=0,5 p=0,24 p=0,63 p=0,25 p=0,88 p=0,53
= BiaKpuTi oui R=-0,22, | R=-0,11, | R=-0,05, | R=-0,06, | R=-0,09, | R=-0,07, | R=0,11, | R=-0,07,
% open eyes p=0,37 p=0,66 p=0,83 p=0,79 p=0,71 p=0,77 p=0,68 p=0,77
S|y 3aKpuTi o4i R=-0,33, | R=-0,02, | R=0,006, | R=-0,06, | R=-0,18, | R=0,01, R=0,07, R=-0,1,
"(S closed eyes p=0,17 p=0,94 p=0,98 p=0,79 p=0,47 p=0,97 p=0,78 p=0,69
© KP =-0,41, | R=-0,04, | R=-0,008, =-0,14, =-0,27, =-0,05, | R=-0,004, | R=-0,17,
RC p=0,08 p=0,86 p=0,97 p=0,56 p=0,27 p=0,83 p=0,98 p=0,49
BiAKpUTI oui R=0,04, R=0,09, R=0,003, |R=-0,005,| R=-0,28, | R=-0,13, | R=-0,13, | R=-0,22,
open eyes p=0,87 p=0,7 p=0,99 p=0,98 p=0,25 p=0,6 p=0,59 p=0,37
Max | 3akpuTi oui R=0,47, R=0,36, R=0,16, R=0,24, R=-0,14, | R=-0,05, | R=-0,06, | R=-0,1,
X | closed eyes p=0,04 p=0,13 p=0,5 p=0,32 p=0,57 p=0,83 p=0,81 p=0,66
KP R=0,57, R=0,48, R=0,32, R=0,5, R=0,13, R=0,11, R=0,22, R=0,19,
RC p=0,01 p=0,04 p=0,19 p=0,03 p=0,6 p=0,67 p=0,37 p=0,43
BiAKpUTI oui R=0,36, R=0,24, R=0,03, R=0,13, R=0,09, R=0,04, | R=-0,03, _0%_05
open eyes p=0,13 p=0,32 p=0,91 p=0,6 p=0,71 p=0,88 p=0,9 p=’O,98’
M$X 3aKpUTI oui R=0,17, R=0,34, R=0,15, R=0,18, R=0,04, R=0,25, R=0,08, R=0,13,
closed eyes p=0,49 p=0,15 p=0,53 p=0,47 p=0,87 p=0,29 p=0,73 p=0,6
KP R=-0,53, | R=0,07, R=0,27, R=0,08, R=-0,23, | R=0,18, R=0,34, R=0,17,
RC p=0,02 p=0,76 p=0,27 p=0,76 p=0,33 p=0,45 p=0,15 p=0,49
lNMpumimku: Notes:

R — koediuieHT kopensauii CnipmeHa;
p — piBeHb Noxmbku | poay Ansa koediuieHTy kopensuii.

OBrOBOPEHHS

OTpuMaHi kopensuiiHi 38’A3k1 4O3BOMSAOTb BUOINUTH
Taki KNOYOBi OCOBNMBOCTI NOCTYpanbHOrO KOHTPOMO
npu roctpin CHI1 cyauHHoi eTionorii, Ak rnobanbHicTb
(naHkoxneapHicTb) Ta  UeHTpanbHa  AesiHTerpauis
(HeedeKTUBHICTb 30pYy).

deHoMeEH «CyauHHOI eqHOCTI» Bigobpaxae kopensuii
cTabinorpadiyHnMX MOKa3HUKIB 3i 3HWKEHHAM MOpPOriB
cnyxy Ha Bcix 4acTtoTax. Lle nigTBepmxye mexaHiam
iwemii GaceviHy nabipuHTHOI aptepii. Ockinbku AaHa

R — Spearman’s correlation coefficient;
p — the level of error of the first type for the correlation coefficient.

DISCUSSION

The obtained correlations allow us to highlight such
key features of postural control in acute SNHL of vascular
etiology as globality (pancochlearity) and central disinte-
gration (visual inefficiency).

The phenomenon of «vascular unity» reflects the cor-
relations of stabilographic indicators with a decrease in
hearing thresholds at all frequencies. This confirms the
mechanism of ischemia of the labyrinthine artery basin.
Since this vessel feeds the entire cochlea and the entire
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cyouHa 3abe3nedyye KpoBomnocTavaHHs BCiei  Koxnel
Ta BecTMOYNspHOro anapaTty, MNOpPYLUEHHSI KPOBOTOKY
npu3BoAMTbL 40 ANGY3HOrO, MAHKOXIEapHOro YpaXKeHHS
CNyXy, WO CYNPOBOMKYETLCS iIEMiED BECTUBYNSAPHUX
peuenTopiB. TOBTO YMM cunbHiwa iwemisa (ripwuin cnyx
Ha BCiX 4acToTax), TUM CWMbHille cTpaxaae 3aranbHa
cucTemMa piBHoBaru (b6inbLua nnowla i JOBXUHA LUNSAXY).

deHOMEH  «UeHTpanbHOI  AesiHTerpauii»,  SKui
XapaKTepusyeTbCA HasIBHICTIO Kopensuii npu BigkpUTUX
o4ax Ta BigcyTHICTIO kopensuii i3 koediuieHTom PombGepra
BiQNOBIOHNX MOKa3HWUKIB NpeaCcTaBNsETbCSA HAM HaMBaX-
nuBilWoOl0 3Haxiako. Mu Gaummo, Lo TSXKKICTb BTpaTh
Cryxy KOpentoe 3 HecTabinbHICTIO HaBiTb NpU BiAKPUTUX
o4ax, a koediuieHT Pombepra (siki nokasytoTb, HacKinbku
3ip pATYe cuTyauilo) He KOpeniwwTb 3i CNyxoM, Lo
BKa3ye Ha MOPYLUEHHS LeHTpanbHOoi iHTerpaLii npu roct-
pOMy Mo4aTKy CEHCOHeBparnbHOI TYroBYXOCTi CyaWH-
Horo reHe3y. [lpu cyauHHiA  natonorii  (ocobnueo
rocTpin) cTpaxgae KpoBOMocTayaHHA He nuLle Byxa, a 1
CcTOBOYPOBUX CTPYKTYp Ta MO304ka (BepTebpo-6a3nnspHa
He[oCTaTHICTb). TOMY, HaBiTb Malo4Kn 30poBYy iHdopMaLito
(BigKpUTI o4i), MO30K He 3aaTeH i ecpekTUBHO 06poOUTU
i cTabinizyBatm Tino. TomMy MOXHa 3poOGUTM BUCHOBOK,
WO TSHKKICTb CEHCOHEeBpanbHOI NPUrMyXyBaToCTi TYyT €
MapKepoM TSDKKOCTi 3aranbHOMO3koBoi (a6o cToBOYpOBOi)
iwemii. MauieHTiB Xx1Tae He ToMy, WO BOHW He Bayatb, a
TOMY, LLO LEHTP KEepyBaHHS MpaLtoe noraHo B Oyab-sikmx
yMOBaXx.

AHania kopensuiiHux 3B’A3KiB Yy nauieHTiB i3
XPOHIYHOK CEHCOHEBPANbHOI MPUITYXYBaTICTO CyAWH-
HOro reHesy BWSIBUB YHiKarbHWUMW MNaTepH, SIKUA MOXHA
oxapakTtepusyBaTh TakMMu (EHOMEHaMU: afanTuBHA
rinokiHesis (purigHicTb), BTpaTa poni 30poBOi KOMMNeHcaLlii.

HanBaxnuBillow 3Haxigkow € CUMbHUA HeraTUBHUN
kopensuinHun 38’a30k (R= 0,6 go 0,7) MiX TSXKICTIO
BTpPaTW CRyxy Ta [OOBXMHOK TPAEKTOPIi KONMBaHb Ta
il koedpiuieHToM Pombepra, wo Bigobpaxae deHomeH
«afanTUBHOI TNOKIHe3ii»: YiM ripwnii cnyx (TobTo Ynm
rmuble ilWemiyHe ypaxeHHs), TUM MEeHLUEe pyXaeTbCs
nauieHT (KopoTwla TpaekTopis) i TUM MEHLIM npupicT
KOnMMBaHb [a€ 3aKkpUTTS odYel (HU3bKUN KoedilieHT
Pomb6epra). Lle cBigumTb npo dhopMyBaHHS NaTonoriYHol
cTparterii «3aBMupaHHs» (stiffening strategy). Y xpoHiuHnx
CYOVMHHMX NauieHTiB, SKi CTpaxgalTb Big TpuBanoi
HecTabiNbHOCTI, MOripLUEHHSI CTaHy (3HWXEHHS Cnyxy)
npu3BoAMTL [0 MiABULLEHHS MOpOry cTpaxy nagiHHs.
Y Bignosigb Ha Lie LIHC 6nokye HopmarnbHi MikpOKONMBaHHsI
Tina WNsAxoM reHepanizoBaHOro M’SI30BOr0  Hanpy-
XeHHsi. ToOTO y Takmx MauieHTiB «noKpaLleHHs» cTabi-
NOMETPUYHNX MOKa3HMWKIB (3MEHLUEHHSI LOBXUHU TpaekK-
Topii) Npu noripweHHi cnyxy € xubHum. Lle He o3Haka
cTabinbHOCTi, a o03Haka qYHKUIOHANbHOI  CKYTOCTI.
MauieHT NepeTBOPIOETLCA Ha «CTaTylo», W06 YHUKHYTU
nagiHHs.

BusBneHa nomipHO cunbHa HeraTMBHaA Kopensuis
KoediuieHTa Pombepra [OBXWHM TpaekTopii 3i 3HK-
KEHHSIM CMyXy, sika O3Ha4ae, L0 YMM TipLWKWiA cnyx, TUM
ONMXYi MOKa3HMKN 3 BIAKPUTUMW | 3aKPUTUMKU O4MMa,
niagTBepaXye Te3dy Npo LeHTpanbHy AesiHTerpauiio y
nauieHTiB gocnigxysaHoi rpynu. lMpu TSXKIA CyanHHIN
natonorii 3ip nepecrae GyTn psATiBHMM Korom. auieHT
HaCTINbKN «3aTUCHYTUIA» (PUTigHWIA), WO 3anntoLLyBaHHA
o4en BXe Marno o 3MiHIE B MOro MexaHili — BiH CTOITb
«sIK BKONaHU» (ane HanpyxeHuin) B 060x ymoBax.

vestibular apparatus simultaneously, impaired blood flow
leads to diffuse, pancochlear hearing loss, which occurs
synchronously with ischemia of vestibular receptors. That
is, the stronger the ischemia (worse hearing at all fre-
quencies), the more the general balance system suffers
(larger area and path length).

The phenomenon of «central disintegration», which
is characterized by the presence of correlation with open
eyes and the absence of correlation with the Romberg
coefficient of the corresponding indicators, seems to us
to be the most important finding. We see that the severity
of hearing loss correlates with instability even with open
eyes, and Romberg coefficients (which show how much
vision saves the situation) do not correlate with hearing,
which indicates a violation of central integration in acute
onset of sensorineural hearing loss of vascular genesis.
With vascular pathology (especially acute), the blood sup-
ply suffers not only to the ear, but also to the stem struc-
tures and the cerebellum (vertebrobasilar insufficiency).
Therefore, even with visual information (open eyes), the
brain is unable to effectively process it and stabilize the
body. Therefore, we can conclude that the severity of sen-
sorineural hearing loss here is a marker of the severity of
cerebral (or stem) ischemia. Patients stagger not because
they cannot see, but because the control center works
poorly in any conditions.

Analysis of correlations in patients with chronic sen-
sorineural hearing loss of vascular genesis revealed a
unique pattern that can be characterized by the following
phenomena: adaptive hypokinesia (rigidity), loss of the
role of visual compensation. The most important finding
is a strong negative correlation (R 0.6 go 0.7) between
the severity of hearing loss and the length of the oscilla-
tion trajectory and its Romberg coefficient, which reflects
the phenomenon of «adaptive hypokinesia»: the worse
the hearing (i.e., the deeper the ischemic lesion), the
less the patient moves (shorter trajectory) and the less
the oscillation increase gives when closing the eyes (low
Romberg coefficient). This indicates the formation of a
pathological «stiffening» strategy. In chronic vascular pa-
tients suffering from prolonged instability, the deterioration
of the condition (decreased hearing) leads to an increase
in the threshold of fear of falling. In response to this, the
central nervous system blocks normal micro-oscillations
of the body through generalized muscle tension. That is,
in such patients, the «improvement» of stabilometric in-
dicators (reduction in trajectory length) with hearing im-
pairment is false. This is not a sign of stability, but a sign
of functional stiffness. The patient turns into a «statue» to
avoid falling.

A moderately strong negative correlation of the Rom-
berg coefficient of trajectory length with hearing impair-
ment was found, which means that the worse the hearing,
the closer the indicators with open and closed eyes are,
confirming the thesis of central disintegration in patients
of the study group. In severe vascular pathology, vision
ceases to be a lifeline. The patient is so «squeezed» (rig-
id) that closing his eyes does little to change his mechan-
ics — he stands «as if rooted to the spot» (but tense) in
both conditions.
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BUCHOBKMU

BuaBNeHHs1 CTiMKMX MO3UTUBHUX KOPEnsauin  Mix
cTabinoMeTpUYHNMUNOKa3HNKaMM 3aranbHoicTabinbHOCTI
(DoBxuHa TpaekTopii, nnowa cTaTokiHesiorpamn) Ta
noporamu cnyxy y BCbOMY YaCTOTHOMY Aiana3oHi (HU3bki,
cepefHi, BWCOKi 4acTOTW) MiATBEpAXYE AOUdy3HUNR,
NMaHKOXMeapHUA  XapakTep YPaXXeHHs Mpu  rocTpux
CYOMHHUX po3nagax. Lle ceiguunTb, Wo CTyniHb NOpYLUEHHS
Cnyxy € npsiMMM MapKepom mMubuHn iwemii BCboro
nabipuHTy (koxneoBecTMOyNspHa iLeMis) i NigTBepoXye
CUCTEMHICTb iLUEMIYHOIO YpaXKeHHS.

Tow daxT, Lo KopensLinHUA 3B’A30K NPOCTEXYETLCA SIK B
YMOBaXx 30pOBOi AenpmBaLlii, Tak i Npuy BiAKPUTUX 04ax, a cami
koediuieHT Pombepra (MOkasHWKM 30pPOBOI 3aneXHOCTI)
He KOPEemnlTb 3i CTYMEHEM 3HIDKEHHS CyXy, BKa3ye Ha
HECTNPOMOXHICTb MeXaHi3MIiB LieHTparnbHOi KoMneHcauii
y TrocTpoMy nepiofi cyauHHOi natonorii. VmoBipHO,
nopyLUeHHs1 KpoBoObiry y BepTebpo-6asunsipHomy bacenHi
BMMMBaE He nuwie Ha nepudepuyHUiA peuenTop, a K Ha
iHTErpaTVBHI LIEHTpM CTOBOYpa MO3KY, YHEMOXIMBIOYN
ecbekTBHE BMKOPUCTaHHS 30py Ans cTabinisauii nosm,
BKa3yloun Ha AediunT LeHTpanbHOI KoMmneHcallii.

Y nauieHTiB 3 XPOHiYHOW POpMOK NepeBaxae
cTpaTerisi NoCTyparnbHOI pUrigHOCTI, Lo NiATBEPOXKYETLCA
OOMIHYBaHHSAM HeraTMBHUX KOPEensiLiiHUX 3B’A3KIB MiX
CTYNEHEM 3HWKEHHS CINyXy Ta E€HEepreTU4HMMK Mokas-
HUkamn GanaHcy (OOBXWHA TpaekTopii, KoedilieHT
PombGepra JoBXuWHWM), SIKi CBigYaTh, L0 NPW NPOrpecyBaHHi
XPOHIYHOI CyaUHHOI nartonorii nauieHTn nepexoasaTb A0
cTpaterii aganTuMBHOI rinokiHesii. MoripweHHa cnyxy (K
Mapkep rMMbuHM HempoceHcopHoro aediumTy) cynpo-
BOOKYETbCA He 36iNMbLUEHHSM pO3Maxy KonmeaHb, a ix
napagokcarnbHUM 3MEHLUEHHSIM BHACIIQOK 3aXMCHOro
M’S1I30BOTO HamMpy>XeHHS.

3HMKeHHs  koedpiuieHTiB Pombepra napanenbHo
3 MOripLWEHHsIM  CNyXy BKa3ye Ha  BWUCHAaXEHHS
KOMMeHcaTopHOI poni 30py. Y MNauieHTiB i3 BUpaxeHo
XPOHIYHO NPUrNyxyBaTicTio cTabinisauis AocaraeTbes He
3a paxyHOK Bi3yanbHOro KOHTPOIHO, a LUNAXOM MeXaHi4HOT
dikcauii nosn, wWo pobuTb PI3HULIK MK CTaHOM «oui
BiAKPUTI» Ta «0O4i 3aKPUTI» MiHIManNbHOLO.
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6. Oh J.H., Park K., Lee S.J., Shin Y.R., Choung Y.H. Bilateral versus
unilateral sudden sensorineural hearing loss. Otolaryngology—Head and
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CONCLUSIONS

The detection of stable positive correlations between
stabilometric indicators of general stability (trajectory
length, area of the statokinesiogram) and hearing thresh-
olds in the entire frequency range (low, medium, high fre-
quencies) confirms the diffuse, pancochlear nature of the
lesion in acute vascular disorders. This indicates that the
degree of hearing impairment is a direct marker of the
depth of ischemia of the entire labyrinth (cochleovestib-
ular ischemia) and confirms the systemic nature of isch-
emic damage.

The fact that the correlation is observed both in con-
ditions of visual deprivation and with open eyes, and the
Romberg coefficients themselves (indicators of visual
dependence) do not correlate with the degree of hearing
loss, indicates the failure of the mechanisms of central
compensation in the acute period of vascular pathology.
It is likely that circulatory disorders in the vertebrobasilar
basin affect not only the peripheral receptor, but also the
integrative centers of the brainstem, making it impossible
to effectively use vision to stabilize the posture, indicating
a deficiency of central compensation.

In patients with the chronic form, the strategy of pos-
tural rigidity prevails, which is confirmed by the dominance
of negative correlations between the degree of hearing
loss and energy balance indicators (trajectory length,
Romberg coefficient of length), which indicate that with
the progression of chronic vascular pathology, patients
switch to the strategy of adaptive hypokinesia. Hearing
impairment (as a marker of the depth of neurosensory
deficit) is accompanied not by an increase in the ampli-
tude of oscillations, but by their paradoxical decrease due
to protective muscle tension.

A decrease in Romberg coefficients in parallel with
hearing impairment indicates the depletion of the com-
pensatory role of vision. In patients with severe chronic
hearing loss, stabilization is achieved not through visual
control, but through mechanical fixation of posture, which
makes the difference between the «eyes open» and
«eyes closed» states minimal.
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OBMEXEHHS AOCAIAXEHHS

ABTOpW pyKONWUCY CBIAOMO 3acBiguvylOTb, LIO MpeAcTaBrieHe
JocnigxeHHs Mae obMeXeHHs,, ODyMOBMeHi Moro Av3aniiHOM
i BUKOHaHHAM. O6cepBaLiiHn Ta OQHOLEHTPOBUI XapakTep
(yctaHoBn KHI «Micbka kniHidHa nikapHa Ne 27» XMP) He pae
nigctae Ans NPUYMHHUX BUCHOBKIB i 30epirae puaumk cenekuinHoro
3MILLEHHS Ta 3aNuLWKOBOI 3MiLLlyBanbHOI Aii, NONpy BUKOPUCTaHHS
6aratodpakTopHnx Mogenen, nigbopy 3a CXMMNbHICTIO Ta iHWMX
nigxoA4iB 4O KOHTPOIMO 3MillyBarbHUX YMHHMKIB. Po3mip i cknag
BMGipkM 48 naujeHTa 3 CEeHCOHEeBpanbHOK MPUrTyXyBaTiCTio
cyavHHoI eTionorii (28 — 3 rocTpoto, 20 — 3 XPOHIYHOI0, CEPEAHIN BiK
pocnipxeHnx cknagas 62,0£10,48 pokiB, MediaHHU Bik 64 pokis
3 MiXKKBapTUIbHUM iHTepBanom [53,5; 71,5] pokiB) obmexytoTb
TOYHICTb OUIHOK | MEepeHOCMMICTb pesynsTaTiB 3 ornsgy Ha
0CcobnMBOCTI  MapLupyTu3auii NauieHTiB i MpakTUK HagaHHA
aonomoru B YkpaiHi. nsa MiHimisauii BnnuBiB cTaHa4apTM30BaHO
BMMIipIOBaHHSA, NPOBEAEHO HaBYaHHS OLHIOBAYIB, 32 MOXIUBOCTI
3aCTOCOBAHO 3achinfieHHs, BWKOHAHO aHanian YyThuBOCTI.
Y3aranbHiBaHICTb BUCHOBKIB obmexeHa KOHTEKCTOM;
niaTBEpAKEeHHS noTpebye MPOCMEKTUBHUX MYMBTULIEHTPOBUX
pocnifkeHb,  OBrpyHTOBaHMM  PO3pPaxyHKOM  MOTY>KHOCTI,
30BHILLHBOO Barnigauielo Ta OOTPUMaHHAM HanexHoi KniHivyHoi
npaktukn (Good Clinical Practice — GCP).

MepcnekTuBU NOAQABLLMX AOCAIAXEHb

MporHo3 CHI cyauHHOI eTionorii, Baxko nepenbauntn. BiH
KONMBAETLCA Bi 3HA3HOI MO3UTMBHOI AUHaAMIKM y BiANOBIAb Ha
nikyBaHHA [0 PO3BMTKY XPOHIYHOI BTpPATW Cryxy, MOPYLUEHHS
6anaHcy, eMOLiHMX Ta KOTHITUBHWUX PO3nagiB 3HA4YHOTO CTYMEHHO.
MOHITOpPIHF CTaHy piBHOBarn nopsg 3 NOKpaLLeHHSAM CyXy MOXe
cTaTh BaXIIMBUM iHCTPYMEHTOM BifHOBNEHHS xBopux 3 CHI.

KoHdAIKT iHTEpecis

ABTOpPM pyKonucy CBIAOMO 3acBig4vytoTb BiACYTHICTb PaKTUYHOIrO
abo MOTEHLINHOrO KOHQMIKTY iHTepeciB LWoAO pesynbraTis
uiei pobotn 3 dapmaLeBTUYHUMM KOMMNaHIAMK, BUPOGHMKaMu
BioMeanyHMX NPUCTPOIB, IHLWIMMKU OpraHisauismMu, Yui NpoayKTy,
nocnyr, diHaHcoBa niATPUMKa MOXyTb OyTu nos’sa3aHi 3
npeaMeToM HadaHux MmatepianiB abo Ak cnoHcopyBanu
npoBeaeHi AOCHiAXEHHS.

AOTPUMAHHS €TU4HMX HOPM

ABTOpPWM pyKOnNucy CBIZOMO 3acBiA4ylOTb, LO [OCHISKEHHS
NpoBOAMMOCH 3 BUKOPUCTAHHAM [AaHUX MNEPBUHHOI MEeAUYHOT
OOKYMEeHTauUii Ta BKMNOYANo KMiHIYHI  CNOCTEepexeHHs 3a
nauieHtamn. JocnimxkeHHs NpoBeAeHO BiAMOBIAHO OO0 €TUYHUX
cTtaHgapTiB [enbciHCbkOi Aeknapauii BcecBiTHbOI MeguyHoi
acoujauii Npo eTUYHI NPUHLMAM NPOBEAEHHS HAaYKOBUX MEANYHMX
JocnigXeHb 3a y4vyacTio MoauvHW, AMPEKTUBU EBPOMNEncbKoro

7. Yu H, Li H. Vestibular dysfunctions in sudden sensorineural hearing
loss: a systematic review and meta-analysis. Frontiers in Neurology.
2018;9:45. https://doi.org/10.3389/fneur.2018.00045

8. Liang M, Wu H, Chen J, Zhang Q, Li S, Zheng G, et al. Vestibular
evoked myogenic potential may predict the hearing recovery in
patients with unilateral idiopathic sudden sensorineural hearing loss.
Frontiers in Neurology. 2022;13:1017608. https://doi.org/10.3389/
fneur.2022.1017608
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Hunter M, et al. Associations between cardiovascular disease
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Limitations of the study

The authors of the manuscript consciously acknowledge that the
presented study has limitations due to its design and implemen-
tation. The observational and single-center nature (institutions of
the Municipal non Commercial Exterprise «City Clinical Hospital
Ne27» of Kharkiv City Council) does not provide grounds for caus-
al conclusions and retains the risk of selection bias and residual
confounding, despite the use of multivariate models, propensity
matching and other approaches to controlling for confounding
factors. The size and composition of the sample of 48 patients
with sensorineural hearing loss of vascular etiology (28 — with
acute, 20 — with chronic, the mean age of the studied subjects
was 62.0£10.48 years, the median age was 64 years with an
interquartile range of [53.5; 71.5] years) limit the accuracy of the
estimates and the portability of the results given the peculiarities
of patient routing and care practices in Ukraine. To minimize bias,
measurements were standardized, raters were trained, blinded
where possible, and sensitivity analyses were performed. The
generalizability of the findings is limited by context; confirmation
requires prospective multicenter studies, reasonable power cal-
culations, external validation, and adherence to Good Clinical
Practice (GCP).

Prospects for further research

The prognosis of vascular ENT is difficult to predict. It ranges
from a slight improvement in response to treatment to the devel-
opment of chronic hearing loss, balance disorders, and signifi-
cant emotional and cognitive disorders. Monitoring the state of
balance along with improving hearing can be an important tool in
the recovery of patients with ENT.
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ToBapuctea 86/609 npo yyacTb ntogen y Meauko-GionoriyHmx
OOCnioXEeHHSIX, a TakoX Hakady MiHicTepcTBa OXOPOHU 340POB’A
Ykpainm Ne 690 Big 23.09.2009 p. IHdopmoBaHa 3roga Ha y4acTb
y QocnimxeHHi 6yna oTpuMaHa Bif, yCix y4acHWKIB Nicns HagaHHs
iM 3p03yMinoi, NOBHOI Ta 4OCTYMNHOI iHhopMaLlii Npo MeTy, An3anH
i MmeTogonorito AoCAIAXEHHS, NOr0 MNOTEHUIHI PU3NKK, OYiKyBaHi
nepesarv Ta MOXNMBI ansTepHaTUBK. YCi y4acHWUKN NigTBEpAMnIun
CBOIO OBPOBINbHY y4acTb LUMASAXOM NiANNCAHHA JOKYMEHTa Mnpo
iHdbopmoBaHy 3roay.

DocnigpkeHHs cxBaneHe Kowmicielo 3 nuTaHb eTuku Ta BioeTuku
MeanyHoro dakynsTeTy XapKiBCbKOro HaLioHanbHOro MegM4Horo
yHiBepcuTeTy MiHicTepcTBa OXOpPOHM 300pOB’S YKpaiHu (BUTSr 3
npotokony Ne10 Big 12 BepecHs 2023 p.).

BMKOPUCTAHHSA LUTY4HOTO IHTEAEKTY

ABTOpU pyKonWUCy CBIAOMO 3acBiA4vylOTb, WO Yy MNpouec
NpoBeAEHHS [OCNiAKEHHA Ta MiAroTOBKM LbOrO  pyKOMucy
He BMKOPWCTOBYBanwu XOAHWX iHCTPYMeEHTIB abo cepsiciB
reHepaTMBHOMO LUTYYHOrO iHTENEeKTy [ANS BWKOHAHHS Oyab-
AKMX 3aBAaHb, MepeniyeHux y TakCOHOMIl AeneryBaHHS
3aBAaHb reHepaTVBHOMY LWWITYy4HOMY iHTenekTy (GAIDeT, 2025
p.). Yci etann pobotn — Big KoHuenTyanisauii 4o diHanbHOro

pefaryBaHHsi — BUWKOHaHi 0e3 3anyyeHHst reHepaTVBHOIO
LUTYYHOTO iHTENEKTY, BUKIMIOYHO aBTOpaMMm.

MepBuHHI AGHI Ta MaTepiaAm
ABTOpM pykonucy CBIiQOMO 3acBigdyloTb, WO Yy poboTi

BMKOPUCTAHO pe3ynbTaT BNacHUX KIiHIMHWMX AOoChigXeHb, LWo
Oynu cuctemaTnsoBaHi Ta NpoaHani3oBaHi aBTopamu. [epBUHHI
[OaHi BKI0YaloTb y3aranbHeHi NoKa3HWKM nNauieHTiB, nabopaTopHi
pesynbTati, NPOTOKONWU Ta OTPUMaHI KifbKiCHi XapakTepuUCTUKU.
Bci matepianu 36epexeHi B apxiBi AocnigHMUbKOI rpynu Ta
MOXYTb OyTW HagaHi 3a OBrpyHTOBaHUM 3anuTom OO aBTopa-
KOpecrnoHAeHTa, 3 ypaxyBaHHSM BUMOI KOHiAeHUINHOCTI Ta
E€TUYHUX HOPM.

IHdpopMmaluis npo doiHAHCYBAHHS

Lle pocnimkeHHs He Mae diHaHCyBaHHA | BWKOHaHO B
pamkax HayKkoBO-gocnigHoOi poboTn kadpegpu HeBponorii Ta
onTa4voi HeBponorii  XapKiBCbKOro HalioHanbHOro MeguyHoro
yHiBepcuTeTy MiHicTepcTBa OXOPOHU 300pOB’S YKpaiHu.

Moaska

ABTOpPWU BUCMOBMIOKTb LWMPY BASYHICTE HAYKOBOMY KEPIBHUKY,
OOKTOpY MeamyHuX Hayk, npodpecopy kadpedpu HeBpornorii Ta
OnTa40i Hesponorii XapKiBCbKOro HauioHansHOro MeauyYHOro
yHiBepcuteTy MiHicTepcTBa OXOpoHM  300poB’s  YKpaiHu
[y6eHko Onb3i €BreHiiBHI 3a LjiHHI 3ayBaXeHHsI Ta OLiHKY LLIoAO
pe3ynbTaTiB LibOro A0CniAXeEHHS, criBpobiTHMkam KoMmyHanbsHoro
HekomepuinHoro nignpuemctea «Micbka KniHiyHa nikapHa Ne
27» XapkiBcbkoi Micbkoi pagu, a came: gupektopy CamyceHko
Ceprito OnekcaHgpoBudy, 3aBigyBadvy BigAineHHs HeBpomoril
BroxiHin OneHi BonopgumupisHi, nikapsim cyppornoram Kynan
Tetani CranicnasiBHi Ta Magkosii Hartani OnekcaHgpiBHi 3a
JonomMory B opraHisauii Ta 36opi nepBuHHOro matepiany.

BIAOMOCTI NPO ABTOPIB

LWvno Kupunn OnekcaHapoBuY — acnipaHT kadenpu
HEeBPOOrii Ta AUTAY0i HeBponorii XapKiBCbKOro HauioHanbHOro
MeanyHoro yHiBepcuTteTy MiHicTepcTBa OXOpOHM  300pOB’s
Ykpainu; npocn. Hayku, 6ya. 4, m. Xapkis, YkpaiHa, 61022;

e-mail: shylokirill92@gmail.com

Mo6.: +38 (097) 302-86-19

pation of humans in biomedical research, as well as the Order of
the Ministry of Health of Ukraine Ne 690 of 23.09.2009. Informed
consent to participate in the study was obtained from all partic-
ipants after providing them with clear, complete and accessible
information about the purpose, design and methodology of the
study, its potential risks, expected benefits and possible alter-
natives. All participants confirmed their voluntary participation by
signing the informed consent document.

The study was approved by the Ethics and Bioethics Commis-
sion of the Faculty of Medicine of the Kharkiv National Medical
University of the Ministry of Health of Ukraine (excerpt from pro-
tocol Ne10 dated September 12, 2023).

Use of generative artificial intelligence

The authors of the manuscript hereby declare that no generative
artificial intelligence tools or services were used in the research
and preparation of this manuscript to perform any tasks listed in
the Taxonomy of Generative Atrtificial Intelligence Delegation of
Tasks (GAIDeT, 2025). All stages of the work — from conceptual-
ization to final editing — were performed without the involvement
of generative artificial intelligence, exclusively by the authors.
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