YK 616.28-008.1-072.7:616.379-008.64.001.8

T A. LTHJ[JIOBCBKA, HA. HABAJIBKIBCHKA

CTAH CJIYXOBOI fI)YHKIIIi 3A JAHUMU TOHAJIBHOI
IMOPOT'OBOI AYJIOMETPII Y TAIIIEHTIB
3 YKPOBUM JIABETOM 2 THITY

Heporcasna ycmanosa «Incmumym omonapuneonoaii im. npog. O.C. Konomitiuenxa
Hayionanvnoi akademii meduunux nayk Yepainuy
(Oup. — akao. HAMH Yxpainu, npog. JI.1. 3ab6onomnuii)

Cepen ycix mopylleHb CIIyXy MepUenTH-
BHI PO3JIaJy 3aiiMarOTh OJHE 3 YLIBHHUX MICIIb.
CknasiHUi TIATOreHe3 Ta TIOJIETIONOTIYHICTD
ceHcoHeBpanbHOI  mpurayxyBarocti  (CHIT)
3a3BUYail CYMPOBOUKYIOTHCS TOPYIICHHSIMH
o0MiHy pedoBuH. OTHUM i3 HAYACTIIIMX CUC-
TEMHHX 3aXBOPIOBaHb, IIPH SIKOMY BH3HAYAIOTh
MOPYUICHHsT METabo0JIi3My Ta CHOCTEPIraeThes
BHCOKA YacTKa YCKJIaJHEHb, € IIyKPOBHUH Jlia-
oet (II/I). OcobmmBo nomuperum € L1 2 tu-
My, SKHA MEPEeBaXHO € Ha0YTHUM 3aXBOPIOBaH-
HAM. 3TiIHO JMaHuX, HaBeneHuX y 10-my Bu-
nanHi «/liabetmunoro armacy» (2021 p.), y
cBiTi Hamiuyerbest 537 muH. xBopux Ha LJI, a
1m0 2045 p. eKCepTHI MPOTHO3H CATATh 783
MJIH. 0Ci0, IO CBIAYUTH MPO CTPIMKHUI picT
3axBoproBaHocTi. Cepen 6 minbitoniB 700 tu-
CSIY JISTAJIbHUX BUMAJKIB y HACEICHHS Tparie3-
natHoro Biky (29-79 pokiB) O6muspko 50%
CKIIQIaf0Th XpoHivHi yckmamuaeHas LI [1, 7,
10, 12]. Yactum cymytaukoMm L/ € miabetnana
nonineiponatis (JI1H), sxy BusBsitots y 50%
xBopux Ha ]I, a mix gac meGroty LI/l 2 tumy
niarnoctytots y 20% namieHTis, mo B 11 pasis
gacTime, HiK B 0ci0 0e3 mopyIieHsb BYTJICBO/-
HOTO 00MIHY [2, 3].

[TporpecyBanHs MIKpPOBaCKYJISIPHUX
3MiH, TOJIiHEeHponarii, He3aJ0BIIbHA KOMIICH-
carrisi ByrjieBomHoro oominy, nepe6ir 1] 6e3-
YMOBHO BiJJOMBAIOThCS Ha (PYHKIIIOHYBaHHI
YYTIWBOI CIYXOBOI CUCTEMH [2, 6].

3a MaHUMU PI3HUX ABTOPIB MOPYIICHHS
ciyxoBoi ¢yHkmii npu [/ MaroTh ceHCOHEB-
paneHuid xapakrtep [4, 5, 8, 9, 13]. 3unxeHHs
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CIIyXy MOK€ OyTH NMEPBHHHUM IPOSBOM IyK-
poBOTO niabeTy, Ha IO CIiJ 3BEPHYTH yBary
npu OOCTEXKEHHI TAaKMX MAIliEHTIB Ta BYACHO
CKepyBaTH IX MJIs JIarHOCTUKU Ta TOomepe-
JOKEHHS BOKKUX PO3JIAJIIB CIIyXOBOT (PYHKIIII.
Mema nanoi poOOTH — OIIIHUTH CTaH
CIyXxoBOi (DyHKIIT 32 JAaHUMH TOHAIBHOI TTIOPO-
roBoi ayniometpii y narieHTis 3 LIJ] 2 Tumy.

Mamepianu i memoou 00cniodHceHH

JIJ1 ipoBeIeHHS TOCIIPKCHHSI HaMU OY-
10 obctexxeHo 94 mamientu (52 xiHOK 1 42
yososikiB) 3 I/l 2 Tumy, ski Manu ckapru 3
OOKy CIyXOBOi cHCTEMH (3HIKEHHS CIyXy,
3aKJIAJCHICTh BYX, CYyO’€KTHBHUH BYIIHHI
mryM) Ta 15 mpakTHYHO 340pOBUX HOPMAaJIbHO-
YylOYHX OCi0 3 piBHEM I[YKpPY KPOBI B MeEXax
HOPMH, SKi YBIHIUIM J0 KOHTPOJBHOI TPYIIH.
CepenHiii BiK BCiX OOCTE)KYBaHHUX CTaHOBHB
58,7+1,8. Tpusamicts LIJ] 2 Tumy craHoBmiIa
10,35£1,4 pokiB, BMICT TJIIKOBAaHOTO T€MOTJIO-
6iny (HbA,C) — Bin 6,9 no 12,1%.

B mpomeci mocmimxkenns namieaT 3 L]
2 TUIy B 3aJIGKHOCTI Bl Ba)XKKOCTI Tepediry
3aXBOPIOBaHHS OyJIM PO3MOAiICHI HAa TpynH: |-
a rpyna — 6e3 abo 3 TTOOJMHOKUMH MIKpOBac-
KyJasipHuMHU ycknagaenusmu 1[I 2 tumy; 2-a
rpyna — 3 JIIarHOCTOBAHUMH YCKJIQIHEHHSIMH
(meiipormartisi, HedpomnaTisi, pernHomnarist) L] 2
TUILY.

Byno perenpHO BUBUEHO J1aHI aHAMHE3Y,
CKaprm Ta TPOBEJACHO KOMIUIEKC KIIIHIKO-
THCTPYMEHTAJILHOT IaTrHOCTUKU CIYXOBOi1 (y-
HKIII.
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AyniomerpuuHe OOCTEKEHHS 3IMCHIO-
BaJIOCh y 3BYKOI30JIbOBaHI Kamepi 3 piBHEM
nrymoBoro ¢ony He Bume 30 ab, 3a momomo-
roro kimiHigYHEX aymiomerpiB AD 229E ta AC
40 dipmu «Interacoustics» ([lanis). B 3puuaii-
HOMY (KOHBEHITIOHAJIbHOMY) Jiama30Hi 4acToT
(0,125-8 kI'm) BW3HAYaIM TMOPOTH CIyXy Ha
TOHHM TIO KICTKOBIA Ta MOBITPSAHIA 3BYKOMPO-
BiHOCTI. TakoX MPOBOAMIIM MOBHY ayliOMeT-
pito (50% po36ipaMBICTh TECTY YUCITIBHUKIB 32
€.M. Xapmakom Ta 100% po306ipiuBICTH MOB-
Horo Tecty I'.I. I'punGepra, JI.P. 3inznepa) ta
KaMepToHasbHI IpoOu binra 1 dexaepiui.

CratuctuuHa oOpoOKa OTpUMaHHX pe-
3yJIbTaTIB 3/IHCHIOBAJIACh 3a 3arajlbHOIPUHHS-
TAMH METOJJaMH MaTeMaTU4HOI BapiamiiHOl
CTaTHCTUKH Ha MEPCOHAIBLHOMY KOMIT'TOTEPI 32
JIOTIOMOT'OI0 JTIIIEH30BAaHOTO MPOTPaMHOTo Ia-
kety IBM SPSS Statistics 26.0.0 (Subscription
ID: 07553533) Ta Microsoft Excel (Microsoft
Office 365 subscription ID:
1003BFFDA6372E60). BiporiaHicTe 3MiH 1
BIIMIHHOCTEH MIDK TOpPIBHIOBAHUMH BEJINYH-
HaMH OIIIHIOBajach 3a kpurepiem (t) CTeroacH-
Ta. BiIMoOBIAHICTE pe3ysbTaTiB HOPMAIBHOMY
posnonity nepeBipsack 3a kpurepiem I[llarmi-
po-VYinka.

Pe3ynomamu ma ix 062060peHHs

Ha nanwmii yac moporosa TOHaJbHA ay/Ii-
OMETpIsl 3THIIAETHCS HAHOUIBII TOCTYITHUM Ta
JIOCTaTHBO 1H(QOPMATHBHUM METOIOM JOCIIi-
JoKeHHsI cimyxoBoi ¢yHkuii. [IpoBenenunii Hamu
aHalli3 pe3yJbTaTiB JOCIKEHHS METOJIOM
cy0’ekTUBHOI aymiomMeTpii y OOCTEKyBaHUX
MAIIEHTIB TO3BOJUB BCTAaHOBUTH HacTymHe. B
00ox rpynax nauientiB 3 L/ 2 tuny aymiome-
TPUYHO OYJIO BUSIBICHO CEHCOHEBPAJbHI IIO-
PYLICHHSI CIyXOBOi (DYHKII BiIl MOYATKOBHX
0 BUpaKeHUX, sKi Bignosimamu I-1I cTymento
3a MixHaponHoto kiacudikariero [11]. Bu-
3Ha4anach MPAaKTUYHO CHUMETPHYHA IIOJIOTO-
HU3XiTHA (popMa aymioMeTprudHOI KPHUBOI.

[TopiBHIOOUM TaHI TOHAIBHOI ITOPOTOBOI
aynmiomeTpii B KoHBeHIioHamsHOMY (0,125-8
k[') miama3oHi YacToT OOCTEXKEHHX TPYI 3
ayTiOMETPUYHUMH MOKa3HUKAMU KOHTPOJBHOT
TPyNH BHSBIICHO JOCTOBIPHY BIiIMIHHICTH B
MMOKa3HWKaX IOPOTiB CIyXy Ha TOHHW Ha BCIX
4acTOTaX KOHBEHIIIOHAJILHOTO Jliana3oHy (3a
BukirodeHHs M yactotu 0,125 k' g 1-i rpy-
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nun) (Tab.). B Tabmuili i Ha pUCYHKY HaBeIIEHO
TOHAJIbHI TIOPOTH CIIYXy MPH KiCTKOBOMY 3BY-
KormpoBeneHHI. OCKUIBKM MM JOCIIIKYBaIH
CEHCOHEBpAJIbHI TOPYIIIECHHS CITYyXOBOI (PYyHK-
11ii, y maIieHTiB He 0YJI0 KiCTKOBO-TIOBITPSTHOTO
IHTepBally Ha TOHAJIBHINA KpuBiii. ToMy KpuBa
KICTKOBO1 3BYKOITPOBITHOCTI CHiBMaaajia 3 Io-
BITPSIHOIO, @ BM3HAYEHI 3HAYCHHS TOHAJIBHUX
HOPOTiB CIIyXy NMpH 000X THUIAX 3BYKOIPOBIJ-
HOCTI JIOPIBHIOBAJIM OJTUH OJTHOMY.

[Toka3HUKHM TOHAJIBHOT MMOPOTrOBOI Ayi0-
MeTpii y 0ci0 2-i rpyny B KOHBEHIIIOHAJILHOMY
Jiana3oH1 4acTOT JIOCTOBIPHO BiZIPI3HSIUCH Bij
TaKUX HE TUIbKM B KOHTPOJBHIN IpyIll Ha BCIX
JOCIIJKYBAaHMX 4acTOTax, aje 1 BiJ] 3HAYCHb Y
rpymi 1. Y obcrexenux Hamu xBopux Ha 1] 2
TUNY 32 JaHUMH TOHAJIBHOI IMMOPOTOBOI aymaio-
MeTpii HaWOUIbII BHpa)K€HE JOCTOBIpHE Mij-
BUIICHHS TOPOTIB CIYXOBOI YYTJIMBOCTI CIIO-
crepiranock y nuisHii 4-8 k['11 koHBeHIIIOHA-
JBHOTO JTiamna3oHy, K y XBopux 1-i, Tak i oco-
6suBoO 2-i rpynu (tadn.). IIpu npoMy B mokas-
HUKaxX TOHAJIBHOI MOPOTroBOi ayaioMeTpii ocid
1-i Ta 2-1 rpyn, nounHatouu 3 1 xI'11, BUSIBIEHO
JOCTOBIpHY pi3HHIt0. Tak, Ha dactoti 4 kI
MOKa3HHUKH TOPOTIB cayXy aist ocid 1-i ta 2-i
rpyn ctaHoswm 26,72+1,89 ta 55,83+3,96 nb,
BimnoBigHo; B mimaHmi 6 k' — 38,72+2,52 Ta
64,82+3,86 nb; na yacroti 8 xkI'1y — 41,52+2,36
Ta 69,82+4,32 nb, BiAMOBIAHO.

Sk BHIHO 3 HaBEACHUX y TaONMI Ja-
HUX, HaWOIIbII BUpaXXeHa JOCTOBIpHA Pi3HU-
5 y MOKa3HHUKAX B TPYyMax XBOPUX 3 PI3HUM
nepebdirom [IJ] 2 Tumy mMix coboro crocTepi-
ramach B obyacti 4-8 k[, 1 Oyma ocoOIMBO
BUpakeHor Ha uvactoti 4 kl'm. Lle HaowyHo
BHJIHO Ha puC. BusiBiieHa 0COOJMBICTH J103BO-
JMJIa HaM BUAUTATH 3HaYEHHSI MTOPOTiB CIyXO-
BO1 4YyTJIIMBOCTI B 00nacti 4-6 kI I KOHBEHII0-
HAJIBHOTO Jiana3oHy B SKOCTI AiarHOCTUYHOTO
KPUTEPII0 CEHCOHEBPATBHUX MOPYIIEHb CIYXY
mpu /] 2 Tumy.

bBinemr Hao9HO 111 T1aHi TPECTaBICHO Ha
PHUCYHKY.

JlocToBipHa BiIMIHHICTH O BCii TOHa-
JBHIM MK B MOKa3HWKAaX TOHAJIBHOI aymio-
MeTpii y o0cTekeHnX 2-i Tpymnu B IOPIBHSAHHI 3
MOKa3HUKaMu -1 Tpynu CBITYUTH MPO JOCTO-
BIpHO OUIBII 3HAYHE TOPYIICHHS CIyXOBOL
GYHKIT B TPy XBOPUX 3 YCKIIATHEHUM TIEpe-
6irom mykpoBoro giabery 2 Tairy.
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CepenHbOCTAaTUCTUYHI TOKA3HUKH CIIPUHHATTS CIIyXy Ha TOHH (1b) KOHBEHIIIOHAJIEHOTO
Jiana3oHy 9acTOT MO KICTKOBiHM MPOBITHOCTI y 00cTeskeHux xBopux Ha L[/ 2 turry
1-i Ta 2-i rpym Ta y 310pOBUX HOPMAIBHOUYIOUHX 0¢i0 KoHTponbHOT (K) rpymu, (M+m)

r Yacrora, xI'11
pynu
0,125 0,25 0,5 1 2 3 4 6 8
K 5,5+0,6 5,3+0,5 5,8+0,7 6,0+0,7 | 5,8+0,5 5,310,5 5,8+0,8 5,9+0,5 5,8+0,7
1 6,7+0,8 6,1£1,0 | 6,5+0,9 8,2+0,9 | 15,5+1,0 | 25,6+0,9 | 27,3+2,1 | 35,0+2,8 | 41,2+2,9
2 8,1+1,2 8,8+1,9 | 9,6+1,9 | 19,9423 | 21,8+2,3 | 40,5+2,5 | 51,943,2 | 49,8+4,0 | 54,4+3,3
1y 1,20 0,72 0,61 1,92 8,67 19,71 9,56 10,23 11,86
Pl p>005 | P>0,05 | P>0,05 | P>0,05 | P<0,01 | P<0,01 | P<0,01 | P<0,01 | P<0,01
K2t/ 1,96 1,78 1,87 5,78 6,79 13,80 13,97 10,86 14,40
p P>0,05 P>0,05 P>0,05 P<0,01 P<0,01 P<0,01 P<0,01 P<0,01 P<0,01
121/ 0,97 1,25 1,47 4,73 2,51 5,60 6,42 3,03 3,00
Pl p>0,05 | P>0,05 | P>0,05 | P<0,01 | P<0,05 | P<0,01 | P<0,01 | P<0,01 | P<0,01
0125 025 05 1 2 3 4 6 8y HpOBiI[HOCTi 1100 % p036ipJII/IBOCTi CJIOBECHO-
0 . . .
%3 88 o N - ro tecty ['.I. I'punbGepra 1 JI.P. 3inaepa ue Bin-
67?'—6,?!'—35___. 53 58 . .
10 S — e pizusuncs Bin Hopmu (P>0,05).
. cre  NEE Takum ymHOM, 3a JaHUMHU TOHAJILHOI
ON MoporoBoi aymiomeTpii y xBopux Ha L[] 2 TH-
0 LN = = Iy Ha TOHAIBHUX AayAlOMETPUYHUX KpPUBUX
N ~ CIIOCTEPIraeThCsl CHMETPUYHUI HU3XITHUNA THIT
e 3 ypakeHHsSM 0a3ajabHOI YaCTHMHM 3aBUTKU 3
50 i HAWHOUTBIII BUPAKEHUM TiABUILEHHSM MOPOTIB
ta544 . . . .
- CIyXy 10 TOHIB y auisiHul 4-8 xI'1; koHBeHI10-

CepeTHbOCTaTUCTUYHI ITOKa3HUKU CIIPUHHSATTS
cIyXy Ha TOHH (Ob) KOHBEHIIOHAJIHHOTO Iiala3zoHy
YacTOT 10 KICTKOBIH MPOBIIHOCTI y IOCTIIKyBaHUX
rpymax xBopux Ha I/l 2 tumy 1-i ta 2-i rpyn ta y
3I0pPOBUX HOPMAIBbHOUYIOUHX 0Ci0 KoHTpoibHOI (K)
TpyIH.

VY ob6ctexxennx Hamu mamieHTiB 3 LT 11
THUITY MIPAKTUYHO HE OyJIO0 BUSBICHO MOPYILIEH-
Hs1 pO30ipIMBOCTI MOBHOTO TECTY, X04a JIESKI 3
MAIEHTIB 1 CKapXHIJIUCS HAa MEepiOJUYHE IOTi-
PIICHHS pO30ipIUBOCTI MOBH 1 CKJIATHOCTI MTPH
criikyBaHHI. OJHAaK CepeaHhOCTATHIHCTHUIHI
3HAYEHHS TIOPOTiB PO30ipIUBOCTI MOBHUX TEC-
TiB, SIK TECTy YHCIIBHUKIB, TaK 1 CIIOBECHOTO
TECTY, IOCTOBIPHO HE BiIPI3HSIHCS BiJ| KOHT-
POJIEHUX 3HAa4Y€Hb B 000X JOCITIKYBaHHUX TPY-
max xBopux Ha IIJI. CepemHboCTaTHCTHYHI
noporu 50 % po30ipIMUBOCTI TECTY YMCIIBHU-
kiB €.M. Xaprmraka 1o KiCTKOBIi Ta IMOBITPSHIH
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HAJIBHOIO fiana3oHy. ToMy BeJM4MHA MOPOTiB
CIIyXy 10 TOHIB JaHOi 00JIacTi Mae HaHOUIbIIIE
JIarHOCTUYHE 1 MPOrHOCTUYHE 3HAYEHHS IPU
CEHCOHEBPAJIbHUX MOPYIIEHHAX CIIyXy Ha (hoHI
I[yKpOBOTo0 J1abeTy 2 TUIy.

IIpoBeneH1 AOCHIKEHHS MOKA3aly, IO
y Bcix oOcTexeHnx Hamu nauieHTis 3 LIJ] 2, ski
MaJi CKapru 3 OOKy CIyXOBOi cHUCTeMHU (3HU-
KEHH CIyXy, 3aKJIaJeHICTb BYyX, CyO’ek-
TUBHUM BYHIIHMH IIyM) 3a JAQHUMU CYO’€k-
TUBHOI ayJlOMeTpii CIOCTEPIraroThCs CEHCOo-
HEBpaJIbHI MOPYIIEHHs CIyXOBOI (DYHKIIiI, BU-
pakeHi B pi3HOMY cTyneHi. [Ipuuomy Oinbn
BUPAXEHUMU TaKi MOPYLIEHHs OyJu y TMarjieH-
TiB 3 yckiIagHeHuM niepedirom LIJ] 2 Turmy.

Bucnoeku

1. 3a gaHuMMM MOPOrOBOi TOHAJIBHOI ay-
niomeTpii y xBopux 3 LI 2 Tuny peectpyBaiu-
Csl CHMETPUYHI ABOOIYHI TMEpIENTUBHI MOpY-
IICHHS 3 TOJIOTO-HU3XITHUM THUIIOM ayJiOMeT-
pUYHOI KPUBOI 3 YpaKeHHIM 0a3ajbHOI YacTu-
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HU 3aBUTKU. HaiOinbIn BUpaskeHe TOCTOBIpHE
MiABUIIEHHS TOPOTIB CIYXOBOI YYTJIMBOCTI
crioctepiranock y ainsHil 4-8 k['11 KoOHBEHITi0-
HAJIBHOTO JTiala30Hy 4acToT.

2. YV mamieHTiB 3 yCKJIaJHEHHM Mepedi-
rom [/ 2 Tumy 3a maHuMu cy0’ €KTUBHOI ayi-
OMeTpii MalTh Miciie OLTBIII BHPAKEHI CEHCO-
HEBpaIbHI IOPYILIEHHS CIIyXy, MOpPIBHSHO 3
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CTAH CJIYXOBOI ® YHKIIII 3A JAHUMU TOHAJIBHOI IOPOI'OBOI AY AIOMETPI{
Y HAIIEHTIB 3 IYKPOBUM JIIABETOM 2 TUITY
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Axmyanvuicme: CeHCOHEBpalIbHA MIPUTITYXYBATICTh € CKIaJHUM 3aXBOPIOBAHHSM SIK 32 €TIOJIOTIEI0, TaK 1
MaToreHe3oM. Baromy pois y po3BUTKY CEHCOHEBPAIBHOI IIPUTITYXYBATOCTI BIATPalOTh OPYIIEHHS OOMiHY pedo-
BUH, PO3JIaJId MIKPOIUPKYIIALi, IKi 0€3yMOBHO MAIOTh MICIIC 1 IPH I[YKpOBOMY niabeti. CTaTHCTUYHI aHi CBij-
4aTh MPO CTPIMKE 3pOCTaHHS MOMIMPEHOCTI IYKPOBOTO AiabeTy, 0COOMMBO 2 THITy, a TaKOX BHUCOKHH BiICOTOK
yCKJIaJHEeHb. Y XBOPUX Ha IIYKPOBUH Aia0eT HEPiZKO BUSBIISIOTHCS NOPYLICHHS CIYXY PI3HOTO CTYIEHIO BHpaKe-
HOCTI. PaHHs AiarHOCTHKA Ta MOMEPEHKEHHS MPOrPECYBAHHS CEHCOHEBPAIbHUX PO3JIAAIB CIyXy Y MAIli€HTIB 3
IYKPOBUM J1ia0ETOM € aKTyaJIbHUM 3aB/IaHHSM.

Mema poOOTH — OIIIHUTH CTaH CIYXOBOI (QYHKIIIT 32 JaHMMHU TOHAIBLHOT IIOPOTOBOT ayAiOMeTpii y marieH-
TiB 3 I[yKPOBHUM Jia0eTOM 2 THITY.

Mamepianu ma memoou docnioxncennsn: O06crexeno 94 manientn Ha IJ] 2 tumy 31 ckapramu 3 GoKy city-
XOBOI CHCTeMH (3HIDKEHHS CIIyXy, 3aKIaJeHICTh BYX, Cy0 €KTHBHHH BYITHHH IIyM) CIyXy Ta 15 MpakTHYHO 3710-
POBHX HOPMAIIEHOUYYIOUHX OCI0, sIKi YBIHIIIN 10 KOHTpoXbHOI rpymu. [lamientiB 3 1] 2 tumy Oynmo po3moineHo
Ha JiBi rpynu: 1-a rpyna — xBopi 6e3 abo 3 M00AMHOKUMHU MIKPOBaCKyJIsSipHUMHE yckitanueHHsmu [J]; 2-a rpyna — 3
JiarHOCTOBAaHUMH YCKJIQJTHECHHIMH.

AynioMeTpudHe OOCTEKCHHS 3/IHCHIOBANIOCH YV 3BYKOI30JbOBaHIM KaMmepi 3 piBHEM IIyMOBOTO (DOHY HE
Bumie 30 ab, 3a nomomororo kiriHigHEEX ayniomeTpiB AD 229E ta AC 40 dipmu «Interacoustics» (Hanis). B 3pu-
yaliHOMY (KOHBEHLIOHAILHOMY) fiana3oni yactoT (0,125-8 k') BU3Hauamy moporu ciryxy Ha TOHH MO KiCTKOBIH
Ta MOBITPSIHINA 3BYKONPOBiAHOCTI. Tako MPOBOIMIM MOBHY ayaioMeTpiio Ta kamepToHanbHi npoou binra i de-
nepiui. CrarucTudHy 00poOKYy OTPHMAaHMX PE3yJbTATIB 3/ CHIOBAIN 3a 3arajbHONPHHHATHMH METOJIaMU MaTe-
MaTH4HOT BapialiiiHOT CTaTUCTHKH.

Pe3ynomamu ma ix 0b62060penna: Y Beix namieHTiB 3 /1 2 tTummy aymiomeTpudHO OyiI0 BHSBIEHO CEHCO-
HEBpaJIbHI TIOPYIIEHHS CIYXOBOi (DYHKIIIT BiJl OYaTKOBHX JI0 BUP&XEHHX, sKi Bigmosinamu I-1I ctynenio 3a Mixk-
HapoJHOIO Kiacu(ikariero. BusHauanach mpakTHYHO CHMETPUYHA MTOJIOTO-HU3XiAHA (hopMa aynioMEeTpUYHOI KPH-
BOL

[MopiBHIOIOYM J1aH1 TOHAIBHOI MOPOroBoi ayaiomerpii kouBeHIioHanbpHOTO (0,125-8 KI'1M) Mianasony uac-
TOT OOCTEKEHHX TPYII 3 ayAIOMETPUYHUMH ITOKa3HUKaMH KOHTPOJIBHOI I'PYIH BHUSABJICHO JIOCTOBIPHY BiMIHHICTh
B MOKa3HUKAaX MOPOTiB CIyXy Ha TOHH Ha BCIX YaCTOTaX KOHBEHIIIOHAIBLHOTO Jiana3oHy (3a BUKIIOYEHHSIM 4acTo-
™ 0,125 x['m qst 1-1 rpymmn).

[Toka3HUKM TOHAJILHOT MOPOTOBOI aynioMeTpii y ocib 2-i rpynu B KOHBEHLIOHAILHOMY [liara3oHi 4acToT
JOCTOBIPHO BifPi3HSJIMCH BiJ TAKHX SIK B KOHTPOJIGHINA I'PYII HA BCIX TOCTIKYBAaHUX 9acTOTaX, TakK i BiJ 3HAYCHD
obctexxenux 1-i rpymu. HaOimpmn BupaskeHe JOCTOBIpHE MIABHUINEHHS ITOPOTIB CIIYXOBOI YYTIMBOCTI cIlocTepira-
Jocs y ainsiHii 4-8 k' KOHBEHIIOHAILHOTO Jiana3oHny, sk B 1-if, Tak i ocobnuBo B 2-ii rpymi. [Ipu 1ipomy B noka-
3HHMKAaX TOHAJIBHOI IMOPOroBoi aymaioMeTpii Mix | Ta 2-f0 rpymamu, nounHarou 3 1 k[, BUSBIEHO NOCTOBIpHY
pizauiio. Tak, Ha yacToTi 4 K['II MOKa3HUKHM MOPOTIB cIyXy Y obcrexxeHux 1-1 ta 2-i rpyn cranoBmm 26,72+1,89
Ta 55,83+3,96 b, BinnosinHo; B AisHmi 6 KI'm — 38,72+2,52 ta 64,82+3,86 nb; Ha yacroti 8 kI'1y — 41,52+2,36
Ta 69,82+4,32 b, BiAIOBIIHO.

B rpynax xBopux 3 pizHum nepe6irom LIJ] 2 Tuny HaiOuTbln BUpaXkeHa JOCTOBIPHA PI3HUIIS Y TOKa3HUKAX
TOHAIIFHOT MTOPOTOBOI aymioMeTpil croctepiranack y obmacti 4-8 k['11, 0COOMMBO BUPaKEHOIO BOHA Oyla Ha dac-
toti 4 k['1l. BusiBiiena oco0aMBICTh 103BOJIMIIA HAM BUALUIUTH 3HAYECHHS MOPOTIB CIIYXOBOT UyTJIMBOCTI B 00JacTi
4-6 x['11 KOHBEHIIIOHATTFHOTO [Tialma30Hy B SAKOCTi JiarHOCTUYHOTO KPHUTEPit0 CEHCOHEBPAIBHUX IMOPYIICHD CIYXY
mpu [I/] 2 tuny. V obcrexennx Hamu narieHTiB 3 [/ 2 Ty npakTuyHO He OYJIO BUSBICHO TOPYIICHHS po30ip-
nuBocTi MoBHOTO TecTy. Cepennpoctatuctuyti moporu 50 % po3bipimBocTi TecTy unciiBHUKIB 1 100 % po36ip-
JUBOCTI CIIOBECHOT'O TECTY JOCTOBIPHO HE BifpizHsuHcs Big Hopmu (P>0,05).

IIpoBeaeHi AOCTIPKEHHS OKa3aiy, 10 Y BCiX oOcTexxeHux marfieHtiB 3 11/] 2, ski manu ckapru 3 OOKy
CIIyXOBOi CHCTEeMH (3HIKEHHS CIyXY, 3aKJIaJACHICTh BYX, CyO €KTHBHHI BYITHHH IIyM) 33 JaHUMH Cy0’ €KTHBHOL
ayaioMeTpii CHOCTepiraroThCsl CEHCOHEBPAJIBbHI MOPYHIEHHS ciyxoBoi (yHKIIi, BUpaxkeHI B pi3HOMY CTYIIEHi.
[Ipryomy GimTbII BHpa)KEHUMH TaKi MOPYIICHH OYyJIH y MAIlieHTIB 3 yckiIagHeHuM nepedirom L1 2 tumy.

Bucnoeku

1. 3a gaHKMHU MOPOroBOi TOHAILHOT ayaiomeTpii y xBopux 3 L[] 2 Tumy peectpyBanucsi CUMETpUYHI ABO-
OiYHI MepUeNnTHUBHI MOPYIICHHS 3 IOJOTO-HU3XIIHAM THIIOM ayJiOMETPHYHOI KPUBOI 3 YpaKeHHSIM Oa3albHOI
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YacTUHU 3aBUTKH. HaliOLTbIn BipakeHe TOCTOBIpHE MiIBUIIEHHS MOPOTIB CIIYXOBOI YYTJIMBOCTI CIIOCTEPIrajaoch y
ninstaii 4-8 kI KOHBEHIIOHAJIBHOTO JTialla30Hy 4acToT.

2.V marieHTiB 3 ycknagHeHuM nepebdirom I1/] 2 tumy 3a qanuMu cy0’€KTHBHOT aymioMeTpii MaroTh MicIie
OLIBLI BUPaXXEHI CEHCOHEBPAJIbHI MOPYIIEHHS CIIYyXY, ITOPIBHSIHO 3 TPYIIOIO MAIIIEHTIB 3 JIETHM Iepe0iroM.

3. IIpoBeneHi JOCTIPKEHHST CBiYaTh PO JNOLLUIBHICTh 3aCTOCYBaHHS MMOPOTOBOI TOHANBHOI ayaioMeTpil
npu obcrexxeHHi xBopux Ha L[/I, apke e crpuse paHHbOMY BUSIBICHHIO CEHCOHEBPAJIBHUX HOPYIICHD CIIYXY Ta
3aro0iraHHIO POrPECYBaHHIO BXKKHUX CIIYXOBUX PO3JIaMiB y TAKUX MAIli€HTIB.

Knrouosi cnoea: mykpoBuii miader, ceHCOHEBpalbHA NPUTIYXYBaTiCTh, CIYXOBHH aHANI3aTOp, TOHAIbHA
IIOpOroBa ayAaioMeTpis.

HEARING FUNCTION STATUS BASED ON TONAL THRESHOLD AUDIOMETRY DATA IN PA-
TIENTS WITH TYPE 2 DIABETES MELLITUS

Shydlovska TA, Navalkivska NY
State Institution "O.S. Kolomiychenko Institute of Otolaryngology
of National Academy of Medical Sciences of Ukraine"
Email: lorprof3@ukr.net

Abstract

Topicality: Sensorineural hearing loss is a complex disease both in terms of actiology and pathogenesis.
Metabolic disorders and microcirculation disturbances play a significant role in the development of SNHL, which
undoubtedly occur in cases of diabetes mellitus. Statistical data indicate a rapid increase in the prevalence of dia-
betes mellitus, especially type 2, as well as a high percentage of complications. Hearing impairments of varying
degrees are often detected in patients with DM. Early diagnosis and prevention of the progression of sensorineural
hearing disorders in patients with DM are important tasks.

The purpose of this study is to assess the auditory function based on tonal threshold audiometry data in pa-
tients with type 2 diabetes.

Materials and methods: There were examined ninety-four patients with type 2 diabetes complaints related
to the auditory system for complaints related to the auditory system (hearing loss, ear congestion, subjective ear
noise), along with 15 practically healthy individuals who comprised the control group. The patients with type 2
diabetes were divided into two groups: group 1, consisting of those without or with isolated microvascular com-
plications of diabetes, and group 2, comprising those with diagnosed complications.

The audiometric examination was conducted in a soundproof chamber, with a background noise level not
exceeding 30 dB, using clinical audiometers AD 229E and AC 40 of the company "Interacoustics" (Denmark). In
the conventional frequency range (0.125-8 kHz), hearing thresholds were determined for bone and air conduction
tones. Speech audiometry and Bing and Federici's tuning fork tests were also performed. Statistical analysis of the
obtained results was carried out according to generally accepted methods of mathematical variational statistics.

Results and discussion: In all patients with type 2 diabetes, audiometric examinations revealed sensorineu-
ral hearing impairments ranging from mild to severe, corresponding to Grades I-II according to the International
Classification. A practically symmetrical sloping audiometric curve was observed.

Comparing the data of tonal threshold audiometry within the conventional (0.125-8 kHz) frequency range
of the examined groups with the audiometric indicators of the control group, a significant difference in hearing
threshold levels for tones was found at all frequencies within the conventional range (except for the 0.125 kHz
frequency for Group 1).

The tonal threshold audiometry results in individuals of Group 2 within the conventional frequency range
significantly differed from those in both the control group and Group 1 at all examined frequencies. The most
pronounced significant elevation in hearing thresholds was observed in the (4-8) kHz range of the conventional
frequency range, both in the first and especially in the second group. Moreover, there was a significant difference
in tonal threshold audiometry results between Group 1 and Group 2, starting from 1 kHz. For instance, at the fre-
quency of 4 kHz, the hearing threshold levels for Groups 1 and 2 were (26.72+1.89) and (55.83+3.96) dB, respec-
tively; in the 6 kHz range — (38.72+2.52) and (64.82+3.86) dB; at 8 kHz — (41.5242.36) and (69.82+4.32) dB,
respectively.

The most pronounced significant difference in indicators between groups of patients with different courses
of type 2 diabetes was observed in the 4-8 kHz range, especially at the frequency of 4 kHz. This particular obser-
vation allowed us to highlight the significance of hearing threshold values in the 4-6 kHz range of the convention-
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al frequency range as a diagnostic criterion for sensorineural hearing impairments in type 2 diabetes mellitus. In
the patients we examined with type 2 diabetes, there were practically no impairments in the intelligibility of the
speech test. The average statistical thresholds for 50% intelligibility of the number test and 100% intelligibility of
the word test did not differ from the norm (P>0.05).

Our studies have shown that in all patients with type 2 diabetes whom we examined and who reported
complaints related to the auditory system (hearing loss, ear congestion, subjective ear noise), sensorineural hear-
ing impairments are observed to varying degrees according to subjective audiometry data. Moreover, these im-
pairments were more pronounced in patients with complicated type 2 diabetes.

Conclusions:

1. According to the data from tonal threshold audiometry in patients with type 2 diabetes, symmetric bilat-
eral sensorineural impairments with a sloping audiometric curve were recorded, affecting the basal portion of the
cochlea. The most pronounced significant elevation in hearing thresholds was observed in the (4-8) kHz range of
the conventional frequency range.

2. In patients with complicated type 2 diabetes mellitus, more pronounced sensorineural hearing impair-
ments are observed based on subjective audiometry data compared to the group of patients with milder course.

3. The conducted research indicates the appropriateness of utilizing tonal threshold audiometry in the ex-
amination of patients with diabetes mellitus. This facilitates the early detection of sensorineural hearing impair-
ments and helps prevent the progression of severe hearing disorders in such patients.

Keywords: diabetes mellitus, sensorineural hearing loss, hearing analyser, tonal threshold audiometry.
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