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T A. LLINJIJIOBCHKA, HA. HABAJIBKIBCHKA

OTOAKYCTUYHA EMICISI HA YACTOTI IIPOJYKTIB
CIIOTBOPEHHS Y XBOPUX HA IYKPOBHUH AIABET II TUIY
3 IOPYUIEHHSIMHU CJIYXOBOI ®YHKIIIT

Y «Incmumym omonapuneonoaii im. npog. O.C. Konomitiuenka HAMH Yxpainuy
(Oup. — akao. HAMH Yxpainu, npog. /I.1. 3aboromnuuii)

OO0'eKTHBHI METOAM JOCITIKEHHS CITy-
XOBOT'0 aHAJ3aTOPy MAlOTh BEJIMKE 3HAYCHHS Y
JIarHOCTHUIIl  CEHCOHEBPAJIILHUX  IMOPYIICHb
CITyXxoBoi (DyHKIIIT, JIIKyBaHHI TaKMX 3aXBOPIO-
BaHb Ta BUPINICHHI HU3KU €KCIIEPTHUX TTUTAHb.
MeTo1 0TOaKyCTHYHOI eMicii TPy JIarHOCTHII
ypaXeHb CIIyXOBOi CHCTEMH, HacamIepen pe-
IENTOPHOTO BIJIUTY CIIyXOBOTO aHaIi3aTopa,
o0iliMae Baromy poJsib Cepel TaKuX METOJIB,
Mpo 110 HWAEThCA Y 0araThOX HAYKOBHX JIOCIIi-
mokeHHsx [1, 6, 9, 10, 12-14, 18, 20]. Metox
peectparii otoakyctuunoi emicii (OAE) 3a-
CHOBAaHMI Ha TOMY (aKTi, 10 3aBUTKA T€HEPYE
aKyCTHYHE ex0 (BiIUTyHHs) HU3bKOi 1HTCHCHB-
HOCTI Yy BIJIMOBib Ha 3BYKOBi ctuMyiu. Came
[Ie aKyCTHYHE SIBUILE PEECTPYETHCS 3a JIOTO-
MOTOFO CHEIIAJIbHOTO YyTJIMBOTO O0JIaTHAHHS 1
JI03BOJISIE BUSIBUTH YPa)KEHHS CIyXOBOI CHCTe-
MU, 110 BUHHUKA€E B Pe3yJbTaTi MaTOJOTii 3aBU-
Tku. IIpu npomy OAE He Moxe BBakaTHCS
HA/I1IHOIO 1 IOCTaTHBOI METOJIUKOIO JJIsl OIli-
HKU CTaHy CIyXoBOi (yHKIIi, aje 00’ €eKTUBHO
BIJIOMBA€E CTaH PEIEHTOPHUX CTPYKTYpP CIyXO-
BOTO aHaJI3aToOpa, MOXKE YCIIIIHO BUKOPUCTO-
BYBATHCh JUIsI CKPUHIHTOBUX OOCTEKEHb.

Cepen icHyOUMX KUTBKOX KJIACiB OTOa-
KyCTHYHOI emicii HaiOiIbIll BUKOPHCTOBYBA-
HOIO 1 iIH(OPMATHBHOIO METOJIUKOI0 BBAKAETH-
Csl eMicisl Ha YacTOTi MPOAYKTIB CHOTBOPEHHS
(DPOAE). OAE nHa 4yacToTi MpOIYKTIB CIIO-
TBOPEHHSI € BIJMOBIAII0 1HTEPMOIYISAIIHHOTO
BUKPHBIICHHS, IO TEHEPYETHCS 3aBUTKOID Y
BIJITOBIJIb HA OJHOYACHE TPEJI SBICHHS JBOX
TOHAJILHUX CTUMYJiB. Taka BIiAMOBiAL PO3IIi-
HIOETBCS SIK «CTIOTBOPEHA», OCKUIBKA BUHHUKAE
Ha YacTOTi, IKOI HEMA€E B KOJHOMY 31 CTUMYJIiB
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[1, 10]. Orpumana indopmariis peansbHO Bij-
6uBae (QyHKIIOHAJIBHUI CTaH 30BHIMIHIX BOJIO-
CKOBHUX KJIITHH BiJl OCHOBU JI0 BEPXiBKH 3aBUT-
KM, OJTHAK HE € ayi0OrpaMoI0 B 3BHYHOMY CEHCI
IIbOTO CJIOBA.

JlocuTh dYacTo TIpH CEHCOHEBpaJIbHIN
MPUTTYXYBAaTOCTI PI3HOTO TE€HE3y CIocTepira-
€TBCS CaM€ YpPaXXCHHS 3aBUTKOBHX CTPYKTYP
BHYTPILTHBOTO ByXa, TOMY BHKOPHCTaHHS Me-
tony OAE Mae Benuke NpakTU4YHE 3HAYCHHS
npu 00CTEKEHHI MAIlEHTIB 3 MEPUECHTUBHUMHU
MOPYLIECHHIMH CITYXY.

ykposuit giadet (L1/]) € onniero 3 Haii-
TOCTPIMIAX MEIUKO-COIAILHUX Tpo0JIeM, sKi
BITHOCATHCS IO TIPIOPUTETHHUX 3aBJIaHb HAIliO-
HAJIbHUX CHCTEM OXOPOHH 37I0POB’Sl MPAaKTHY-
HO yCiX KpaiH CBITy, 3aXHIIEHUX HOPMATHBHH-
mu aktamu BOO3 [1-3, 5, 8, 10, 13, 18]. 3a-
XBOPIOBAHICTh Ha LIYKPOBUH AiabeT 3pocTae i3
POKY B PiK, III0 TOACHIOETHCS SIK KPaLUM HOTO
BUSIBJICHHSIM, TaK 1 iICTHHHUM 3pOCTaHHsM [3, 8,
13]. OcobnuBo me crocyerhes IIJI II Tumy,
MOLIUPEHICTh SKOTO HEBOUHHO 3pocTae. 3a
OCTaHHIMHU JaHHMHM, B CBITI HamidyeTbcs 463
MJIH. JOPOCIIHX JIFOJICH, XBOPUX Ha IIYKPOBUH
miaber, mo ckiaagae 9,3 % Bij 3arajabHOL Kijib-
KOCTI HAceJeHHS IUIaHeTH, TOOTO KokHa 11
moanHa crpaxnae Ha L1 (9-it nepermsan [ia-
oetnunoro Atnacy IDF, Bumanns 2019 p.) .

VY XBopuX Ha LYKpOBUH 1iabeT, 3a JaHU-
MU PI3HHUX aBTOPIB, MAlOTh MICLE MOPYIIEHHS
cayxy [1, 12, 14, 16, 17, 19]. 3 iamoro Ooky,
Doroszewska G. ta Kazmierczak H. (2000)
[15] BusiBIIIM TinepiHCYTIHEMIIO 1 TTOPYIIEHHS
MeTaboIIi3My TIIFOKO3M Y XBOPHUX 3 TIOPYIICH-
HSMH CITyXY.
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TomMy mpencraBisie iHTEpEC ITOCIIHKEH-
HSl TIOKa3HUKIB OTOAKyCTUYHOI eMicii 3 MEeTOro
OIIIHKYU CTaHy PEIeNTOPHOTO BiIUTY CITyXOBOi
cucrtemu y xgopux Ha L[ II Tumy, oo marote
MOPYILIEHHS CIyXOBOi (PyHKIIIT.

Meta naHoi poOOTH — BU3HAUUTH 3MIHU
B CTaHI PeLEenTOPHOro BIAILIY CIyXOBOTO aHa-
mizaropa 3a nanumu peecrpanii OAE Ha yac-
TOTi MIPOJYKTIB CIIOTBOPEHHS Y XBopuX Ha [1J]
II Tumy 3 mopyIeHHIMU CIIyX0BOi (PyHKIIIi.

Mamepianu ma memoou 00cioyiceHH

O6ctexeno 17 xsopux Ha LI II Tumy, y
AKX 3a JaHUMH CyO’€KTHUBHOI aymiomMeTpii
OyJ10 BUSIBJICHO MOPYLIEHHS CIYXOBOI (PYHKIIIT.
KonTponeny rpyny cknanu 15 3m0poBux HOp-
MaJbHO UyIOUMX 0Ci0, sIKi He BUCYBaJH CKapr
Ha MOPYILEHHSI CIIyXy Ta HEe Malli MiIBUIICHUX
piBHIB LyKpy Yy KpoBi. Bcroro obcrexeno 32
ocoou.

PeecTpartiss oroakycTndHOi eMicii Ha Ja-
croti mponykTiB criorBopeHHst (DPOAE) mpo-
BOJMJIACH 3a Jonomororo npwiany «Eclipse»
dbipmu «Interacoustics» (anis). s peectpa-
i OAE BUKOPHCTOBYBABCSI 30H]
0o0’extuBHoro ayniomerpa «Eclipse» ([anis).
Peectpanis mpoBogmiace B cMmy3i yactor 1-6
k[, ¥V Byxo moaaBajioch JBi TOHAJIbHI MOCHJI-
ku yactoroto F1 i F2, iHTeHCUBHICTh CTUMYIIIB
cranoBuna 70 ab, B pe3yinbTati hopMyBanacs
yactota F3=2F1-F2. 3a nonmomorowo 4yTiauBo-
ro MiKpo(OHa, KM TEPMETUIHO (PiKCyBaBCS y
30BHIITHLOMY BYITHOMY XOJi, PEECTPYBAIHCH
3BYKH, IIO T€HEPYBAJIUCS 3aBUTKOIO Y BiIIO-
Bib. [Ipy 1IbOMy BHMIpIOBaBCSI PiBEHb «30B-
HIIIHBOMY IIyMYy». BiAmoBigs BBaxanach Io-
3UTHUBHOIO, KOJIM CIIBBIJHOIICHHS] CUTHAJ/IIYM
nepeBuITyBaJIo abo aopiBHIOBai0 3 nb. Anami-
3y HiJIaBajiCh TOHAJIbHI IOPOTH HA YacTOTaX
1; 2; 4 1 6 x['u. SIKicHOIO XapaKTePUCTUKOIO
ClyryBajla  CHEKTpaJbHa  XapaKTepUCTHKA
OTPUMaHOI aKyCTHYHOI BiAMTOBIIi.

CraructruHa 0o0poOKa OTpUMAaHHX pe-
3yJIbTATIB 3MIMCHIOBAJIACH 32 3araJIbHOTPUIHS-
TAMH METOJJaMH MaTeMaTU9IHOI BapiariiHol
CTaTHUCTUKH 3 BHUKOPUCTAHHAM MPOTPaMHOIO
nakety STATISTICA. Po3paxoByBanoch cepe-
JTHHOCTATUCTHYHE 3HAUEHHS MOKa3HHUKIB — Be-
nunuuHa (M) ta ii moxubka (+m). BiporigHicTb
3MiH 1 BIIMIHHOCTEH MDK TOPiBHIOBAJIbHUMH
BEJIMYMHAMU OIIHIOBAJIaCh 32 KPUTEPIEM JI0C-
TOBIPHOCTI pi3HUIII (t) 3a Tabmmmeto CThioeH-
Ta.
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Pesynomamu ma ix 062060penns

s aHanizy Oynu BimiOpaHi pe3ynbTaTu
obcrexxenns xpopux Ha LIJ] I tumy, y sxux 3a
JAHUMH CyO’€KTUBHOI aynioMeTpii Oynu BUSB-
JieH1 nopyueHHs ciayxoBoi ¢ynkuii I-1I cryne-
Hs (knacudikauis Poskmanku A.l, bazaposa
B.I'.), 3 HasIBHICTIO CKapr Ha 3HW)KEHHS CIIyXY,
nepioguuHuil abo TOCTIMHUM Cy0’ €KTUBHUN
BYIIHHN IITYM.

AynioMeTpudHe 00CTEKCHHS MAIlIEHTIB 3
LT IT Tumry BUKOHYBAJIOCh Y 3BYKOi30JIbOBaHIM
KaMmepi, e piBeHb IIyMOBOTO (hOHY He mepe-
BunryBaB 30 nb, 3a momomMoror KIiHIYHOTO
ayniometrpy AD 229E ta AC 40 ¢ipmu «Inte-
racousticsy ([lanist). 3a maHuMm cy0’€KTHBHOT
ayaioMeTpii HaWOUTBII BHpa)XEHE TOCTOBIpPHE
(P<0,05) migBuIIeHHS MOPOTIB CIIYyXOBOi UyT-
JIUBOCTI BIJIHOCHO HOPMH y OOCTEKEHHUX Talli-
€HTIB Ha TOHAJBHIN MOPOTOBiM ayaiOMeTpUY-
Hill KpUBiH criocTepiraiochk B obmacTi 4; 6 Ta 8
kK[ KOHBEHITIOHAJIBHOTO Jiama3oHy. Y BCiX
MAIIEHTIB TEPIENTUBHI MOPYIIEHHSI PEECTPY-
BaJIMCSI TIOJIOTOHU3XIJHAM THIIOM ayIiOMETpH-
YHOI KpPHUBOI 3 HAWOIBIIUM ITiIBUIIICHHSM I10-
poriB y obnacti Bucokux 4actoT 4-8 kl'n. Taxk,
Ha 4JacToTi 4 k['Il TOKa3HHWKHU IMOPOTIB CIYXY
cranoBmH 28,3+2,2 nb; 6 k' — 36,4+3,0 nb;
8 kI'm — 42,5+3,2 nb. IIpu Takomy piBHI ciy-
XOBOT YYTJIMBOCTI MOXHa OYIKyBaTH peecTpa-
uii Bignosini OAE y pa3i 30epexeHocTi HOp-
MaJbHOTO  (DYHKIIIOHYBAaHHS  pPEIENTOPHUX
CTPYKTYP CIIyXOBOTO aHajii3aTopa.

B pesynbTari mpoBeACHUX IOCTIIKEHB
OAE Ha 9acTOTi IPOAYKTIB CIIOTBOPEHHS 0YJI0
oTpuMaHoO Taki aaHi. [IoBHY ajnekBaTHY BiAIo-
BiJIb OTOAKYCTMYHOI eMicii 110 BChOMY 4acTOT-
HOMY CHEKTpPY 3 OAHOro OOKY 3apeecTpOBaHO
mumie y 3 mamientiB (9,4 % Bumankis). Y 0i-
JBIIOCTI JIOCHIUKYBAaHUX TALIEHTIB, y SIKUX
OAE peectpyBanacs, OyB OTpUMaHHUN YacTKO-
BO TIO3UTUBHHIA TecT (68,7%) — agekBaTHa Bif-
[OBIIb MaJjia MiCII€ JIIIIE Ha OOHINA a00 KIIBKOX
3 BHIIEBKAa3aHHUX JIOCIIIKYBaHUX YaCTOTHUX
cmyr. Y 7 nanientiB (21,8%) Binnosine OAE
He OyJ10 3apeecTpoBaHO B3araii (3 ofHiel abo 3
nBox cTopiH). Bincyrnicts Bignosiai OAE a6o
YaCTKOBO IO3UTHBHA PEeCTpallis CBIAYUTH PO
HOPYIIEHHS Y TaKUX XBOpUX (YHKILIT 3aBUTKH,
HacamIepe;] 30BHIIIHIX BOJIOCKOBUX KIIITHH.

Ha puc. | HaBeneHO MpUKIaaAW pe3yiib-
tatiB peectpamii OAE y xBopux Ha I1J] II Tumy
3 OPYIICHHSIMH CIIyXY.
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Puc. 1. Ipuknaau 3amucy OAE xBopux Ha LIJ] Il Tumy: a) 3
YaCTKOBO IIO3UTHUBHUM pe3yJbTaToM (OfHA dacTora); O)
BiacyTHicTb Binnosini OAE.

Peectpartisi 4acTKOBO MO3UTHBHOTO TEC-
Ty, a00 BIJICYTHICTh peecTpailii 0TOaKyCTHIHO1
emicii y 90,6% ob6ctexxenux narmientiB 3 LIJ] 11

TUTY CBIMYUTH MPO NUCHYHKITIIO 3aBUTKH, BHU-
pakeHy B pi3HOMY CTYIICHI.

Hamu Oynu Takox oOYHCIEHI KiTBKICHI
napamMeTpu OTPHUMaHUX JaHUX peecTparii
OAE. Pe3ynbratu, npencrasieni B Tabi., 1e-
MOHCTPYIOTb CEpeHE 3HAYEHHS pIBHsS 1HTEH-
CUBHOCTI (aMIUTITY/IM) BUKJIMKAHOI OTOAKYCTH-
YHOI eMiCli Ha 4aCcTOTi MPOIYKTIB CHOTBOPEHHS
JOCITIPKYBAaHOTO YacTOTHOTO crekTpy (1-6)
k['11 y oOoctesxenux marientis 3 1I/] 11 tumy ta
y 0Ci0 KOHTPOJBHOI TPYTIH.

[IpencraBneni B TaOJNWIll JaHi JEMOH-
cTpyroTh amrutitynHi 3HadeHHss DPOAE (inTe-
HCHBHICTh OTpuMaHoi Bifnosiai). Cmijg BiaMi-
TUTH, IO aMITIITy/Ia eMicii Ha yCiX JOCHiIKY-
BaHMX yacToTax y xBopux Ha [1J] Il Tumy Oyna
JOCTOBIPHO HIX40I0 (P<0,01) TMOpPIBHSHO 3
HOpPMOIO Ha ycix yactorax. OcobnuBo BuUpa-
KEHUM Take 3HWKEeHHs € B obmacti 4 k[, ae
ammurityna Biamosini OAE cranoBwmia 5,9+0,2
b mpu HOpMi 9,4+0,5 nb. Biaemn Hao4YHO Ii
JlaH1 TIPEACTABJICHO Ha PUC. 2.

CepeTHbOCTATHCTUYHI 3HAUYEHHS IHTEHCHBHOCTI OTOAKYCTHYHOI eMicii Ha 9acTOTi MPOyKTiB
CHOTBOpEHHs y oO0cTexxeHux nanieHTis 3 LIJ] II tumy (1 rpymna) Ta y 310pOBUX HOPMAaJIbHO YyHOUUX
oci0 koutpossHoi (K) rpynu, 1b (M+m)

CepellHe 3HAYCHHS IHTEHCUBHOCTI OTOAKYCTUYHOI eMicii Ha yacrorax, b (M+m)
I'pynu xBopux
1000 I'n 2000 I'u 4000 I'u 6000 I'g
1 6,8+0,5 6,3+0,3 5,9+0,2 6,1+0,4
K 9,1+0,5 8,9+0,3 9,4+0,5 9,2+0,4
-3,25 -6,13 -6,50 -5,48
Up (K-1) P<0,05 P<0,01 P<0,01 P<0,05

l —_

6,54
6 1rpyna

1000 2000 4000 6000

Yacrora, Tn

Puc. 2. CepenHpocTaTHCTHYHI 3HA4YeHHS IHTEHCHBHOCTI
BUKJIMKAHOI OTOAKyCTHYHOI eMicii Ha 4YacTOTi NPOXYKTIiB
CIIOTBOPEHHS JOCTIPKYBaHOTO YacTOTHOTO CIeKTpy (1-6)
k[ y o6crexxenux marientiB 3 LI II tuny (1-a rpyma) ta 'y
3[J0POBUX HOPMAJBHO 4y0unX ocib koHTpossHoi (K) rpymmu,
1nb (M+m).

Omopunonapuneonoeis, Ne4-5 (2), 2019

OTtxe, y 00CTE)KEHMX HAMHU XBOPUX Ha
L II Tumy 3 mopyIIEHHSIMU CITyXOBO1 (PyHKIIIT
MarTh MICIIe 3MiHH y PEICHTOPHOMY BT
CIIyXOBOTO aHaJli3aTopa, M0 IiITBEPIKEHO
JAHUMU 00’ €KTUBHUX METOJIIB OOCTEKEHHS.

3ayBaxuMo, O y 3 00CTeKEHUX HAMU
MAIi€HTIB, 3a JaHUMH Cy0’€KTHBHOI aymioMe-
Tpii, Oysno 3adikcoBaHO TPOsSBH (EHOMEHY
npuckoperoro 3poctants ryuynocti (PII3I) y
BUrsiAl auckomdoprty ta 3HmxkeHHs [I1 3a
meroaoM Jlomepa, mo Takoxk CBIIYUTH MPO
JUC(HYHKIIIO PEUENTOPHOTO BiIALTY CIyXOBO-
ro anamizatopa. 3ayBaKUMO, III0 HasIBHICTb
OII3I" cyTTeBO BIUIMBAE HA CaMOIMOYYTTS Ma-
IIIEHTIB 1 € TPOTHOCTUYHO HECTPUATINBOIO
03HAKOIO.
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BusBrneni HamMu 3MiHHM Yy TOKa3HHUKax
OAE MOXyTh BiIONBaTH ypa)K€HHS PEIETITOP-
HOTO BI/IJTITY CITyXOBOTO aHaIi3aTopa Y XBOPHX
Ha LI II Tuny 3 nopymeHHsIMU CIIyX0oBoOi (yH-
KIIii.

OTpumaHi BiJIOMOCTI IOAO TOKa3HUKIB
OAE 3a0e3nevyioTh BHUSIBICHHS paHHIX TOPY-
IIeHb Ta 00’€KTUBHOI KOHCTATaIlii 3MiH y pe-
IENTOPHOMY BIJJIIJII CIIyXOBOTO aHali3aropa
npu IykpoBomy aiaderi I Tumy.

PanHe BUABICHHS MOPYIIEHb Y PELENTO-
PHHX CTpPYKTypax CIyXOBOTO aHami3aropa
CHpUsiE CBOEYACHOMY NMPU3HAUYCHHIO IiJIeCTIPs-
MOBaHHX JIIKYBaJbHO-IPO(QITAKTUYHUX 3aXO0-
IiB Ta nonepemkeHHio nporpecyBanns CHII y
TaKUX XBOPHUX.

3acTocyBaHHSI METOJY peecTpalii oToa-
KyCTHYHOI eMicii mpu 0OCTEXEHHI XBOPUX Ha
1IJI mae BaknuBe 3HAYCHHS IS 00’ €KTHUBI3AIlil
paHHIX O3HAaK CEHCOHEBPAJIbHHUX IOPYIICHb
CIIyXy, HacaMIlepe/l MOpYyIIeHb y PeUeNTOPHUX
CTPYKTYpax 3aBHTKH.
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Bucnoexu

1. Tani OAE Ha 9acTOTi MPOIYKTIB CIO-
TBOpeHHs y namieHTiB 3 LI/ II Tumy 06’ ekTHBHO
HiITBEP/XKYIOTh HAsIBHICTh TIOPYIIECHb Y pelier-
TOPHOMY BIJ/ILJII CIIyXOBOT'O aHaJi3aTopa.

2.V namientis 3 IIJ] 11 Tuny ammumityna
OAE Ha 4acToTi NpOIyKTiB CIIOTBOPEHHS J10C-
TOBIPHO HW)XKYa BiJl HOPMHU Ha YCIX JOCIIIKY-
BaHuX dacTorax (1-6 x['m). OcobnmBO BUpaxke-
HHMM TaKe 3HIWKEHHS € B obnacti 4 x[', ae aMm-
rityaa Bignosini OAE cranosuna 5,9+0,2 nb
npu HopMi 9,4+0,5 nb.

3. [IpoBeneHi MOCIiHKEHHS CBITYaTh PO
JOLUIBHICTh 00CTEXKEHHS METOJIOM pPEeCTpalii
OAE xBopux na LI II Tumy, amxe 1e crpuse
PaHHBOMY BHSIBJICHHIO TIOPYIICHb Y PEIENTOp-
HOMY BIJIIJTI CIIyXOBOT'O aHali3aTopa.

4. 3acTtocyBaHHS METOAY peecTparii
OTOAKyCTHYHOI eMiCii Mpu 00CTEKEHHI XBOPUX
Ha 1IykpoBui miader Il Tumy mae BaxiMBe 3Ha-
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OTOAKYCTHUYHA EMICISI HA YACTOTI TIPOAYKTIB CIIOTBOPEHHS )
Y XBOPUX HA IYKPOBUU JIABET 11 TUITY 3 HOPYIIEHHSAMMU CJIYXOBOI ®YHKIII

Huonoscora TA, Hasanvkiscoxa HA

Y «Incmumym omonapunzonoeii im. npogh. O.C. Konomitiuenka HAMH Ykpainuy, m. Kuig
e-mail: doctor_sh@ukr.net

Anomauyisn

Meron otoakycTn4HOi eMicii Ha 4acToTi nponyktiB crnotBopeHHs (DPOAE) npu miarHocTHii ypaxkeHb
CIIyXOBOi CHCTEMH, HacaMIlepe/l pelelTOPHOIO BiAJUTy CIyXOBOTrO aHaji3aTropa, 3aiimMae Baromy pousb. JlocHuTb
YacTO IPU CEHCOHEBPAJbHIN IPUTIYXyBAaTOCTI PI3HOTO TE€HE3y CIIOCTEPIracThCsl caMe YPaKEHHS 3aBUTKOBHX
CTPYKTYp BHYTDILIIHBOTO ByXa, @ Y XBOPHUX Ha IIYKPOBHH J1iabeT, 32 JaHUMH Pi3HUX aBTOPIB, MOPYIICHHS Y CIIyXO-
BOMY aHaJIi3aTopi MaloTh Micle.

Mema poboTH — BU3HAYUTH 3MIHHU B CTaHI PEIENITOPHOTO BTy CIIyXOBOTO aHATi3aTopa 3a JaHUMH pe-
ectpamii OAE Ha 9acTOTi MpOAyKTiB cioTBOpeHHs y XxBopux Ha L1J] I Ty 3 mopymeHHsIMH cITyXoBO1 QyHKIIII.

Mamepianu ma memoou oocnioxycennsn: Ob6crexeno 17 xsopux Ha L/ II Tumy, y sSxkux 3a gaHuMH
Cy0’eKTHBHOI ay/iioMeTpii Oyau BUSABIICHI MOpyIIeHHs ciyxoBoi ¢pyHkii I-11 crynenro. KoHTponbHY TpyITy CKiIam
15 3m0poBHX HOPMABFHO YYIOUHX OCi0, sIKi HE BHCYBAll CKapr Ha MOPYIICHHS CIYyXy Ta HE MajH IiIBHIICHUX
PiBHIB IIyKpY Y KpoBi. Bcboro oberesxeno 32 ocobu.

Peecrpaniro oroakyctiyHoi emicii Ha yactoti npoaykri ciorBopernsi (DPOAE) npoBoauiu 3a gonomo-
roto npuiany «Eclipse» dipmu «Interacoustics» ([anist) B cmysi yactor 1-6 k1.

CraructnyHa 00poOKa OTpUMaHKX Pe3ybTaTiB 3A1HCHIOBAIACH 32 3araIbHONPUITHATHMU METOJIaMU Marte-
MaTH4HOI BapiauiiHOl cratucTuku 3 BukopucTaHHsAM nporpamuoro makery STATISTICA. PoszpaxoBysaioch
cepeHbOCTATUCTHYHE 3HAUCHHS OKa3HHKIB — BeinunHa (M) Ta ii moxubOka (£m). BiporigHicTs 3MiH 1 BiAMiHHO-
CTel MiXK MOPIBHIOBAJHHUMH BEIMYMHAMHU OIIHIOBAJACh 3a KPUTEPIEM JOCTOBIpPHOCTI pizHHUII (t) 3a Tabmnwmiero
CTpIOIEHTA.

Pesynomamu ma ix 06206openna: 1 aHanizy Oymm BiniOpani pesynsratn obcteskeHHs xBopux Ha L1 11
TUNY, Yy SKUX 3a JaHUMH CyO €KTHBHOI aymiomeTpii Oymu BHABICHI MOPYIICHHS CIyXoBOi (yHKIil 1 sKi
TIpe.’ sIBISLIA CKAapTH Ha 3HIDKEHHS CIyXy Ta MepioAudHui a00 MOCTiiHMA Cy0’ €KTUBHUM BYITHUH ITyM.

B pesymnbraTi npoenenux gociimkers OAE Ha 9acToTi pOMyKTiB CIIOTBOPEHHS OyJIM OTpHMaHi Taki Ja-
Hi. [IoBHa ajieKBaTHA BiJIOBI/Ib OTOAKYCTUYHOI €MiCii 0 BChOMY YaCTOTHOMY CIIEKTPY 3apEeCTPOBaHA JIHIIE Y 3
namieHTiB (9,4 % BUMAKiB) 3 0JHOTO OOKY. Y OULIBIIOCTI JOCTIKYBaHUX HamieHTiB, y sikux OAE peectpyBanacs,
OyB OTpUMAaHUIl YaCTKOBO MO3UTUBHUH TecT (68,7%). Y 7 mauientis (21,8%) Biamoriae OAE He Oyio 3apeectpo-
BaHo B3araii. Biacyrtnicts Binnosini OAE a6o yactkoBo mo3uriBHa peectpauis y 90,6% 00CTeXeHHUX CBITYHUTH
npo nopyueHHs GpyHKOii 3aBUTKH.

Ammnityna emicii DPOAE (iHTeHCHBHICTh OTpHMAaHOI BiJINOBiAI) Ha yCiX JOCHiKyBaHHX 4yacToTax (1-6
k[') Oyna mocroBipHO HIk4or (P<0,01) mopiBHSAHO 3 HOPMOIO Ha ycix 4actorax. OcoONHBO BHPAKEHUM TaKe
3HIKEeHHs Oyno B 00macti 4 k[ ', ne ammnityaa Bignosigi OAE cranosuna 5,9+0,2 ab npu HOpMi 9,4+0,5 nb.

Otxe, y o0cterxxeHnx Hamu xBopux Ha LIJ] 11 Tumy 3 mopymieHHsIMU ciyXxoBOi QYHKIIT Masi Micuie 3MiHH y
pelenTopHOMY BiJUIUII CITYXOBOTO aHANI3aTopa, IO MiATBEPHKCHO TaHUMHU 00’ €KTUBHIX METO/IB OOCTEKCHHS.

Bucnosku:

1. Tani OAE Ha yactoTi npoaykTiB cioTBopeHHs y nauieHTis 3 L[] II Tuny 06’€KTHBHO MiATBEPAKYIOTH
HasBHICTb IIOPYLIEHb Y PELENTOPHOMY BIJUIUI CIIyXOBOTO aHaji3aropa.

2. Y nauienriB 3 LIJ] II Tuny ammityna OAE Ha 4acToTi IPOAyKTiB CIIOTBOPEHHS JOCTOBIPHO HIKYA Bil
HOPMHU Ha yCiX JociipKyBaHuX yactoTtax (1-6 k). Oco0nmBO BUpaKeHNM Take 3HMKEHHS € B obnacti 4 k[ 1.

3. IIpoBeneHi KociiPKEHHST CBIiUaTh PO JOLUIBHICTh 00cTexkeHHs MeTogoM peectpauii OAE xBopux Ha
ykpoBuii giader I Ty, amke 1e crpusie paHHOMY BUSIBJICHHIO IIOPYIIEHb Y PELENTOPHOMY BiUIiJI CIyXOBOTO
aHaJli3aTopa y TAaKUX XBOPHX.

4. 3acTocyBaHHS METOJY PEECTpaIlii 0TOaKyCTHYHOI eMicii TIpu 0OCTeXEeHHI XBOpHX Ha I[yKpoBuii miader 11
TUIy Ma€ BaXJIMBE 3HAYEHHS I 00’€KTHBi3amii paHHIX O3HAK CEHCOHEBPAIBHUX MOPYIICHH CIYXy y HaHOTO
KOHTHHTCHTY.

Knrwouoegi cnosa: ceHCOHEBpabHI MOPYIIEHHS CIyXy, IIyKpOBHUil 1iabeT, cIIyXOBHi aHaTi3aTop, OTOAKYC-
taHa eMmiciss, DPOAE.
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DISTORTION PRODUCT OTOACOUSTIC EMISSIONS AMONG THE PATIENTS SUFFERING
DIABETES MELLITUS TYPE II WITH HEARING IMPAIRMENT
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Abstract

Topicality: Objective research methods of the auditory analyzer are of great importance in diagnosis senso-
rineural disorders of auditory function, treatment of such diseases and solving a number of expert questions.
While diagnosis the damage of auditory system, especially the receptor part of the auditory analyzer the method of
the caused OAE on the frequency distortion product (DPOAE) plays a significant role. Quite often at sensorineur-
al hearing loss of different genesis is observed an affection of cochlea structures of the inner ear. Diabetes mellitus
(DM) is one of the most acute medical and social problems. According to the latest data, there are 463 million
adults with diabetes mellitus in the world; accounting for 9.3% of the world's total population, meaning that 1
among 11 people suffers from diabetes (IDF Diabetes Atlas 9™ edition, 2019). Among patients with diabetes,
according to various authors, there are disorders in the auditory analyzer.

Purpose: to determine changes in the condition of the receptor part of auditory analyzer according to the
OAE registration of the frequency of distortion products among patients with diabetes mellitus type II with im-
paired auditory function.

Materials and methods: 17 patients with diabetes mellitus type II were examined, who, according to sub-
jective audiometry, revealed impairments of auditory function of the I-II degree. The control group consisted of
15 healthy normal-hearing persons who did not report hearing impairment, had no elevated blood sugar levels. 32
persons were examined in total. The registration of the caused OAE at frequency of distortion product (DPOAE)
was conducted on the analyzing system "Eclipse" "Interacoustics" (Denmark) at frequencies 1-6 kHz. Statistical
processing of the obtained results was carried out according to the conventional methods of mathematical varia-
tion statistics using the STATISTICA software package. The average value of indicators was calculated - magni-
tude (M) and its error (+- m). The probability of changes and differences between the comparative values was
estimated by the criterion for the reliability of the difference (t) according to the Student's table.

Results and discussion: We have selected for the analysis patients with diabetes mellitus type II, who ac-
cording to subjective audiometry revealed impaired auditory function. Patients also reported otologic complaints
of hearing loss, periodic or persistent subjective ear noise.

As a result of the OAE researches at frequency distortion products, the following data were obtained. A full
adequate response of the otoacoustic emission across all frequency spectrums was reported in only 3 patients
(9.4% of cases) on the one hand. The majority of the observed patients in whom the OAE was registered received
a partially positive test (68.7%). In 7 patients (21.8%) the OAE response was not registered. The absence of OAE
response or a partially positive registration in 90.6% of the observed patients indicated violation function of the
cochlea in such patients. The DPOAE (response intensity) emission amplitude at all tested frequencies (1-6 kHz)
in patients with diabetes mellitus type II was significantly (P<0.01) lower than the norm at all frequencies. Par-
ticularly pronounced such a decrease is in the area of 4 kHz, where the amplitude of the OAE response was
5.940.2 dB at a norm of 9.44+0.5 dB. Therefore, in patients with diabetes mellitus type II with hearing impairment,
there are changes in the receptor part of the auditory analyzer, which is confirmed by the data of objective exami-
nation methods.

The changes we have identified in the OAE indicators may express the affection of the receptor structures
of the auditory analyzer among patients with diabetes mellitus type II with impaired auditory function. The infor-
mation obtained on the OAE indicators provides the detection of early violations and the objective ascertainment
of changes in the receptor part of the hearing analyzer in diabetes mellitus type II.

Conclusions:

1. OAE data on the frequency of distortion products in patients with diabetes mellitus type II objectively
confirm the presence of violations in the auditory receptor.

2. In patients with diabetes mellitus type II, the OAE amplitude at the frequency of distortion products is
significantly lower than normal at all tested frequencies (1-6 kHz). Particularly pronounced such a decrease is in
the area of 4 kHz, where the amplitude of the OAE response was 5.9+0.2 dB at a norm of 9.4+0.5 dB.

3. The conducted researches prove the expediency of examination by the method of registration of OAE of
patients with diabetes mellitus type II, since it promotes the early detection of violation in the receptor structures
of the auditory analyzer in such patients.

4. The use of the method of recording otoacoustic emissions in the examination of patients with type II di-
abetes is important for the objectification of early signs of sensorineural hearing impairment in this contingent.

Keywords: sensorineural hearing loss, Diabetes mellitus, hearing analyzer, otoacoustic emission, DPOAE.
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