YJK: 616.28-008.1-072.7:616-001(-07)

T A. IIMJJJIOBCBKA, T.B. IIIEBLOBA, B.A. TBO3JEI[bKHU,
H . HABAJIBKIBCHKA

IMOKA3HUKHN CYB’EKTUBHOI AYAIOMETPII ¥V OCIB,
SIKI OTPUMAJIM IOBTOPHY AKYBAPOTPABMY
B 30HI TPOBEJIEHHS BOMOBUX I

epacasna ycmanosa «Ilncmumym omonapuneonocii im. npogh. O.C. Konomiuuenka
Hayionanvnoi akademii meouunux nayk Yepainuy
(Oup. — axao. HAMH Yxpainu, npog. /1.1. 3aboromnuuii)

[HTEeHCHBHA 3BYKOBA JIisl, SIKA IIEPEBUIILYE
00JbOBHI TOPIT CIIYXOBOi YYTJIMBOCTI JIIOU-
HU, Ta BUOYXOBa XBWJIS MiJl yac OOMOBOI aKy-
0apoTpaBMU BHKIIMKAE YPAKEHHS CIyXOBOTO
aHaJi3aTopa PO3MIUPEHOr0 XapaKkTepy, a TAKOXK
cucreMi 3minu [1-8].

[Tix wac mpoBeneHHsT OOMOBHX Jiii BIChH-
KOBOCITY’)KOOBIII 9acTO OTPUMYIOTh TIOBTOPHI
(mBi 1 Oinble) akyOapoTpaBMu. IIpu npomy
KO)KHA HACTyIHa aKyOapoTpaBMa MOXKE IpH3-
BECTH JIO OUTBII TSHKKOTO YPa)KCHHS CIyXOBOi
CUCTEMH, BiIOYBA€ThCS «HAKIAJAaHHI» €PEKTy
BiJl KO’)KHOI HACTYNHOT TpaBMU. Taki ypaxeHHs
opraHa CJIyXy 4acTo OyBalOTh HE3BOPOTHUMH 1
JTy’Ke TSOKKO TAal0Thes JIIKyBaHHIO. B cydac-
HUX YMOBaX IHTEHCUBHUX OOHOBHX il 3 BHCO-
KOIO 9aCTOTOIO 3aCTOCYBaHHS 30poi BHOYXOBOi
nii mpo0sieMa TIOBTOPHUX OOMOBHX aKyOapoT-
paBM HaOyBa€ 0COOJIMBOT TOCTPOTH.

B Ham yac cy0’ekTHBHA ayaioMeTpis He
BTPaTHJIa CBOEI aKTYaJIIbHOCTI 1 3aJIMIIAETHCS
HAWOUIBII TOCTYIHUM Ta JIOCTaTHBO 1H(OpMa-
TUBHHM METOJIOM JIOCII/IKCHHS CITyXOBOi (pyH-
kiii. [IpoBeaenHi HaMu JOCITIKEHHS TTOKA3aJIH,
10 JaHi Cy0’€KTHBHOI ayaioMeTpii y mocrtpa-
KIATUX 3 aKy0apoTpaBMOIO, OTPHMAHOIO B
30H1 OOMOBHMX i, MAlOTh OCOOJMBOCTI, SIKi
CJIiJT BpaXOBYBATH MPH JIarHOCTHII MTOPYIIICHb
CIIyXy Y JaHOr0 KOHTHHTeHTy XBopux [9]. To-
My  BH3HAYCHHS  OCOOJIMBOCTEH  JaHUX
Ccy0’eKTHBHOI ayJioMeTpii, 30Kpema, TOHajb-
HUX ayAIOMETPUYHUX KPHUBHUX Yy TNAIEHTIB 3
CCHCOHEBPAILHUMH TOPYIICHHSIMH CIIyXY, SIKi
OTpHMaJH TOBTOPHY aKyOapoTpaBMy B 30HI
MPOBEICHHs 0OMOBUX [T, € aKTyaJIbHUM.
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Mema nanoi poOOTH — JOCTIAUTH HAM-
O11b1 iHQOPMATHBHI MOKA3HUKH CYO’ €KTUBHOI
ayniometpii y oci0, siKi OTpUMajad MOBTOPHY
akyOapoTpaBMy B 30HI TPOBEIACHHS OOWOBUX
I, 3 PI3HUM CTYIIEHEM TIOPYIICHHS CITyXOBOi
byHKIII.

Mamepianu i memoou 00ciioricenHs

J1a nocATHEHHS MMOCTaBIIEHOI METH Ha-
MU OyJlO TpPOBEJIEHO aHali3 pe3yibTaTiB 00-
CTEKEHHs Cy0’ €KTHBHOI ayaioMeTpii 52 marie-
HTIB 3 CEHCOHEBPAJHLHUMH MOPYIICHHSAMU CITy-
Xy, SIKi OTpUMaJIi TIOBTOPHY aKy0apOTpaBMy B
30H1 IPOBEICHHS OOMOBUX JiHA.

AynioMeTpudHe JOCITIDKCHHS BUKOHY-
BaJIOCh Yy 3BYKOiI30JIbOBaHil Kamepi, Ji¢ piBeHb
nrymoBoro ¢oHy He mepesumnyBaB 30 ab, 3a
JIOTIOMOTOr0  KJTiHigHOTO aymaiomerpa AC-40
¢bipmu «Interacoustics» ([lanis). Buznayanuce
MOPOTH CIyXy HAa TOHU MO KICTKOBIH Ta MOBIT-
pSHIN 3BYKONPOBIAHOCTI B 3BUYAHOMY (KOH-
BeHioHaneHOMY) (0,125-8 «xI'1) miamaszoni
YacTOT Ta IO MOBITPSAHINA MPOBIAHOCTI B PO3-
mmpeHoMy (9-14 kI'r) miama3zoHi 4acToT.

B ycix mocmimkyBaHUX OCiO TakoX TIpO-
BOJIMJIACH MOBHA aynioMeTpisi (Bu3Havamach S50
% po30ipiMBICTh TECTy YHUCTIBHUKIB 3a €.M.
Xapmakom Ta 100 % po30ipauBiCTH MOBHHX
tectiB). Kpim Toro, B obmacti 0,5; 2 ta 4 k11
JOCHTILKYBAIUCH TudepeHianbHi noporu (JIT)
CHJIM 3BYKY 3@ IHTEHCHBHICTIO 3a JIOTIOMOTOIO
Mmetoxy Jlromepa, mpoBOMINCH KaMEPTOHAJIbHI
npoOu binra 1 @enepiui, a TAKOK aKyMeTpisl.

Cratuctuuna oOpoOKa pe3ynbTartiB Mpo-
BOJIMJIACh 32 JIOTIOMOTOIO TAKeTy Mporpam Juis
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CTaTHUCTUYHOI OOpOOKH OIOMETPUYHUX NTaHUX
Statistica 6.1. Jlnsg aHamizy OTpUMaHUX JaHUX
OyiM BUKOPUCTaHI METOJM MaTeMaTHYHOI Ba-
piamiifHOi CTaTUCTHKH, PO3paxyBaHHS Cepell-
HBOCTAaTHCTHUYHOTO 3HAYCHHS TMOKAa3HHKIB Be-
muuunHu (M) Ta i moxuOku (+m). [nst ouinku
PI3HHUII y MOKA3HUKAX ayJlOMEeTpii MiX mMarie-
HTaMU Ta TPYNOK KOHTPOJIIO BHKOPHUCTAHO t-
kputepiii CTbIO/IeHTA.

Pes3ynomamu ma ix 062080penns

Bcim BimiOpaHuM i1 JOCHIDKEHHS TIa-
IIIEHTaM 3 TTIOBTOPHOIO 0OMOBOIO aKyOapoTpaB-
MOI OyJI0 TPOBEIEHO KOMIUIEKCHE, B TOMY
YHCIl IHCTPYMEHTaIbHE OOCTEXKEHHS, 13 3aCTO-
CyBaHHSIM OO0 ’€KTMBHHMX METOJiB. Takox ori-
HIOBAIUCh OOCTaBMHM HAJaHHS Talli€eHTaM
MEIUYHOI JIOTIOMOTH, HAsIBHICTh CYIYTHIX IO-
PYIICHB, YIIKOJKCHb Ta iH., SIKi MOTJIHM BIUIU-
HyTH Ha po3BuToK CHII pu moBTOpHIii 60¥i0-
Bilf aKyTpaBMi.

AHaITI3YI0YH CYTPOBIHY TOKYMEHTAIIIO
MAIEHTIB, @ TAaKOXX pPE3yJbTaTH OIUTYBaHHS,
BCTAaHOBJIEHO, 10 13 (44,2 %) XxBOopHX OTpUMa-
JU OJHY MOBTOpPHY akyTpaBmy, a 29 (55,8 %)
YOJIOBIK 32 MepioJ] MPOXOKEHHS CTYKOU B 30H1
OOMOBUX [i, OTpUMaJM OUIbIIE JBOX Ypa)KeHb
CIIyXOBOTO aHajii3aropa. B Takomy BHNaaKy He
MOYKHA BUKIIFOYATH MOXKIIHBICTh «HAKJIAJIAHHSD)
eeKTy BiJ KOKHOI HACTYIHOI aKyTpaBMH, IO
00YMOBIIOE 3HAYHE YPAXKEHHS CTPYKTYp CIIy-
XOBOTO aHaji3aTopa Ta BHUPaXEHI eKcTpaaypa-
ThHI TiposiBU. Taki BUNIAJIKA OJJHO3HAYHO OUTBIIT
TSOKKO TIIAIOTBCS  JIiKyBaHHIO. [lepeBakHa
OUTBIIICT, 3 LUX MOBTOPHUX YpakeHb Oyiu
OTpHMaHi BilICBKOBOCITYKOOBLISIMHU B TEPiOA 110
6 MICSIIIB BiJ 111301y MEPILIOi aKyTPaBMH.

OO0cTexeHi BIHCHKOBOCITYKOOBIII 3 00-
HOBOIO aKyTpaBMOKO MpEJ SIBISLUIM CKaprd Ha
3HIDKEHHS CIIYXY, MIOCTIHHUN a00 mepioanaHmiA
BYIITHUH TITyM, TTOPYIIEHHSI PO30ipIMBOCTI MO-
BH, SIBUINA AUCKOMQOPTY, MOCTiiHUNA abo Tie-
plOMWYHUIA TOJIOBHUH Oib, 3amamMOpOUYEHHS
(mocTifiHe Ta mepiomuYHE), HYIOTYy, IIyM «B
TOJIOBi», JIBOTHHS B OYax Ta MOTipIICHHS 30Dy,
CKaprd Ha XWTKICTh XOJM, MOPYUICHHS CHY,
3HIDKEHHS MaM’gITi Ha TOTOYHI MHOJdii, KOJIH-
BaHHS apTepiajibHOTO TUCKY. Y TMAlli€HTIB 3
MOBTOPHUMHU aKyTPaBMAaTHYHUMU yPaKEHHIMHU
HAWOUTBII BUpa)KEHUMHU OYJIM TakKi CKapru: Ha
3amkeHHs cnyxy (100 % obcrexxeHux), BymI-
Huii mym (100 %), ronoBumii 6ine (100 %),
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3anamopoueHHs (96,2 %), 3aranpHy CI1a0KICTbH
(94,2 %), BTomy (98,1 %), xutkicTh X011 (88,4
%), Torany MepeHOCHUMICTh TYYHHUX 3BYKIB Ta
ciayxoBuit nuckomoopt (94,2 %), nopyiieHHs
po36ipiuBocti MoBH (38,1 %). Ha nigBumeny
JPaTiBIUBICTh Y CKapKWiuch 96,2 % obcre-
KCHUX, KOJIMBAHHs apTepiaJbHOrO THUCKY Bil-
Miuanoch y 92,3 %.

[IpoBeneHmii HaMu aHaJi3 pe3yabTaTiB
00CTeXEHHS METOJIOM CYO’€KTHBHOI ayiome-
Tpil y MOBHOMY OOCS31 IOCHIIPKYBaHUX OCiO
JTI03BOJINB BUSIBUTH, IO y 00CTEXyBaHWX Oili-
I[iB 3 TIOBTOPHOIO aKy0apOTpaBMOIO HaidacTi-
[Ie CHOCTEPIraloThcs JABOOIYHI aCUMETPUYHI
CEHCOHEBpAJIbHI TIOPYIIECHHS CITYXOBOi ()yHK-
mii.

[opyiieHHsT HA TOHATBHUX ayliOMEpHY-
HUX KPUBUX Y OOCTEXKEHHX HAMU XBOPHX 3
MOBTOPHOIO aKyHapOTPaBMOIO, siKi mepedyBa-
JM B 30HI TIPOBEICHHS OOHOBHX JIiiA, TIEpeBaX-
HO MAalOTh HH3XIJIHUH, 9acTO — OOpPHUBYACTHMA
TUT 3 ypakeHHsSM 0a3zanmbHOi Ta Memio0a3alb-
HOi yacTWHHU 3aBUTKH. CTYyMmiHb MOPYIICHHS
ciIyxoBoi (yHKIIT y 00cTeXeHnX Oyna pi3HOIo,
OJTHAK TEPEBAXXHO CEPEIHBOTO CTYIMEHS TSK-
KOoCTi 3a MixkHapoaHOIo Kiacudikaiiero (puc.
1 ta 2). Y OGUIbLIOCTI MAI€EHTIB CIIOCTEPIraBcs
XapakTepHUi akyTpaBMaTuyHui 3yOeupb. Ciina
BIIMITHTH, 110 Y JEKUIBKOX BiHCHKOBOCTYKO0O0-
BIlIB 3 TIOBTOPHOIO OOHOBOIO ayKyOapoTpaB-
MOI0 MaJla MiCIle TMPHUIITYXYBaTiCTh TSHKKOTO
CTYHEHS, OIHAK BOHU MaJld CYIyTHI YpaXCHHS
1 Oymu BuKIIOYeHi 3 aHamizy. L{i mamienTn He
YBIUIITH 10 52 00CTEKEHHUX.

HTET

Puc. 1. Ayniorpama OifIs 3 CEHCOHEBPAILHOIO
NPUIITYXyBaTiCTIO, HAsSBHICTIO JUCKOM(MOPTY TpHU
CIIPUHHATTI MOBHOTO TECTY.
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Puc. 2. Aynmiorpama 6iifus 3 1BOOIYHOIO
CEHCOHEBPAIBHOIO  TPHUTIYXYBATICTIO  BHACIIJIOK
aKyTpaBMH Ta YIOBITBHEHUM 3pOCTAHHIM
PO30ipIUBOCTI MOBH.

0,125 025 05 1 2 3 4

0 I I I I I I

[Tpr mopiBHSHHI TOKa3HUKIB TOHAIHHOI
MOPOTOBOI ayaioMeTpii B KOHBEHIIIOHATEHOMY
(0,125-8 xI'm) miama3oHi 9acTOT y XBOpHX 3
MOBTOPHOIO aKy0apOTpPaBMOIO 3 ayliOMeTpHY-
HUMH TOKa3HUKAMH OCi0 KOHTPOJIBHOI Ipymu
BUSIBJICHO JIOCTOBIPHY BiIMiHHICTh B TTOKa3HHU-
Kax MMOPOTiB CIlyXy Ha TOHH MPAKTUYHO I10 BCIi
TOH 1IKaii (tabiu. 1).

3ayBaXMMo, 10 y YaCTHHH TAIli€HTIB
OyJ10 BIJICYTHE CTIPUAHATTS NESIKUX TOHIB PO3-
IIUPEHOTo Jiana3oHy. HaiiGinpin BupaxkeHe
JIOCTOBIPHE TIIBHINEHHS TIOPOTIB  CITyXOBOIi
YYTJIMBOCTI Y OOCTE)KEHUX HaMH OIiHIIB 3 IM0-
BTOPHOIO aKyTPaBMOK 3a JIaHUMH TOHAJIbHOI
MOpOroBoi Cy0’€KTHUBHOI ayaioMeTpii crocte-
piraetscsi y obnacti 4; 6 ta 8 k['11 KOHBEH1II0-
HAJILHOTO, T Ha YCiX YacTOTaX pPO3IIUPEHOTO
niana3ony (9-16 kI'n). Tak, Ha gacrorax 9; 10;
11,2; 12,5; 14 i 16 xI'u moporu ciyxy CTaHo-
BunH, BigmosimHo: 50,28+2,33; 60,23+2,66;
70,27+£2,96;  72,56+£2,99;  79,92+3,72 i
56,16+2,02 nb.

binem HaOYHO HaBeEHI JaHI MpecTaB-
JIEHO Ha puc. 3.
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Puc. 3. CepenHbOCTATHCTUYHI MOKA3HUKU CHPUHHSATTSA CIyXy Ha TOHH Yy JOCIHIDKYBaHUX XBOPHUX, SIKi
OTPHMAaJIH MTOBTOPHY aKyOapoTpaBMy B 30Hi ITPOBEACHHS 00MOBUX il Ta y 0ci0 KOHTpOIbHOI rpymH (ab).
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3a3HaunMo, 10 y OIHIB 3 TTOBTOPHOIO
00lOBOIO aKy0apOTPaBMOIO YacTO CIIOCTepira-
JIOCh TIIBHIIICHHS MTOPOTIB PO30ipIIMBOCTI MOB-
HHX TeCTiB. Tako y 4acCTHHHU 3 HHX CIIOCTEpi-
rajioch yrNOBUIbHEHE 3POCTaHHS PO30ipIMBOCTI
MOBHOT'O TECTY MpPH 30UIBIICHH] PiBHS 3BYKOBO-
ro THcKy (23,1%) Ta HasgBHICTH IUCKOMMOPTY
crpuiiHATTS MOBHOTO Tecty (17,3%). V obcre-
JKEHUX 3 TIOBTOPHOIO aKyO0apoTpaBMoOlo aude-
penmiiiHi moporu cum 3ByKy (I1) 3a Jlrormre-
poM B obmacti 2 kI’ ta, ocobmmBo, — 4 KI'1x
Oymu 3Hmwkenmmu 1o 1,3+0,05 ta 0,8+0,03,
BIZITIOBITHO, IO CBIAYUTH PO YPaKEHHS perie-
NTOPHOTO BIJUILTY CIIyXOBOT'O aHaNi3aTopa.

CepeanbocTtaructuuni noporu 50 % po-
301pIMBOCTI TecTy YnucaiBHUKIB €.M. Xapiiaka
MO KICTKOBIH Ta MOBITpsHIM mpoBinHocTi 1 100
% po30ipaUBOCTI MOBHHX TECTIB Y OOCTeXe-
HUX HaMH 0cCi0 3 MOBTOPHOIO 0OMOBOIO aKyT-
PaBMOIO TaKOX OYJIHM JOCTOBIPHO TIiABHINCHH-
Mu (TaoiI. 2).

Orxe, 3a JaHUMHU CyO €KTHBHOI aymio-
MeTpii y 00CTe)KeHUX 0Ci0 3 MOBTOPHOIO aKy-
0apoTpaBMOIO, OTPUMAHOIO B 30HI OOHOBHUX
JIild, HaW4acTille CHOCTepiraloThes JBOOIUHI
aCUMETPUYHI  CEHCOHEBpAJIbHI  MOPYIICHHS
CIyxoBOi (yHKIIi, TOHAJIbHI ayJiOMEpPUYHI
KpHBI MEPEBaXHO MAIOTh HU3XIIHUH, 4acTO —
0o0pHMBYACTUH THUN 3 ypaKeHHsM 0a3albHOI Ta
Me1100a3aabHOT YaCTHHM 3aBUTKU 3 HAWOUIBII
BUPAKEHUM ITiIBUMIICHHSIM TIOPOTiB CIyXy O
TOHIB y 00JIaCTI BUCOKHX YaCTOT KOHBEHITIOHA-
JBHOTO Ta BCIX YacTOT PO3IIMPEHOTO JTiaraso-
Hy. BusiBneHe mocToOBipHE MiIBUIICHHS MOPO-
riB po30ipAMBOCTI MOBHUX TECTIB Ta YMOBLIb-
HEHE 3pOCTaHHs PO30ipIMBOCTI MOBHOTO TECTY
CBIYUTH NIPO MOPYIICHHS CIIPHUHHATTS MOBH Y
MAIlEHTIB 3 MOBTOPHOIO akybaporpamoro. Has-
BHICTB ucKoMbopTy Ta 3HwkeHHs Il crpwuii-
HATTS MOBHOTO TecTy 3a Jltomepom cBimyathb
PO ypaKeHHS PEIENTOPHOTO BIIJIUTYy CITyXO-
BOT'O aHAJ3aTOpa y TAKUX XBOPHUX.

Tabaums 2

CepeIHbOCTATUCTUYHI TOPOTH PO30iPIUBOCTI MOBHUX TECTIB Y OOCTEKEHUX
B1ICbKOBOCITY>KOOBIIIB, SIKI OTPUMAaJIA IOBTOPHY aKyTpaBMy B 30H1 MPOBEACHHS OOMOBUX Iii

[Toporu po36ipmuBocTi, 1b
I'pynu
50% 100%
K 22,67+0,30 45,67+0,58
2 26,5+0,57 52,47+0,92
5,89 6,2
vp (1-K) P<0,01 P<0,01
Bucnoeku I0Th yC1 BIAJIJIM CIYXOBOIO aHaiizaTopa — pe-

1. Ilpu moBTOpHHX OOMOBHX akyOapoT-
paBMax 4acTO PO3BUBAIOTHCS CEHCOHEBpAJbHI
MOPYILIEHHS CIyXy 3 TUIOBOIO JUIsl aKyOapoT-
pamMaTUYHOrO ypakeHHS (POPMOIO TOHAIBHOT
KPHBOI, SIKE€ CYNPOBOKYETHCS 3MiHAMH MOB-
HOI aymioMeTpii — MOPYIICHHSIMH PO30ipIuBO-
CTI MOBH, VIOBIUIBHEHHM 3pPOCTAaHHSIM KPHBOI
pO30ipIAMBOCTI MOBHOTO TECTy Ta TUCKOMQpOp-
TOM CIIPUMHSATTS MOBHOT'O TECTY.

2. YpaxxeHHs CIyXOBOi CUCTEMH NPHU MO-
BTOpHIN aKyOapoTpaBMi MEPEBaKHO OXOILTIO-

Omopunonapuneonoeis, Ned-6(7), 2024

LHENTOPHI 1 LEHTpalibHI, @ TaKOX CYHpPOBO-
JDKYIOTBCS O3HAKaMH YPa)KEHHS LEHTPATbHOL
HEPBOBOI Ta BECTHOYIISIPHOI CUCTEM.

3. YmoBuIbHEHE 3pOCTaHHS KPUBOi PO-
301pIMBOCTI MOBHOTO TECTY, HasIBHICTh JIHC-
KOM(OPTY CHPUHHATTS MOBHUX TECTiB, 3HHU-
xennst Il 3a Jlromepom B oGmacti 2 Ta 4
k['1I1 y BIiCEKOBOCITYKOOBIIIB 3 MHO)KHHHUMU
aKky0apoTpaBMaMu CBIIYUTH TPO YpPaKECHHs
pPELENnTOPHOTO BIAJAULY CIyXOBOrO aHamiza-
Topa.
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Anomayis

Axkmyansnicms: AxybapoTpaMa — IHTEHCHBHA 3BYKOBa Jisl, sSika IEpEBUIIye OOJIBbOBHII IOPIT CIyXOBOi YyTIHBOCTI
JIFOJJHY, BUKJIMKA€E y CIyXOBil cuCTeMi 3MiHM po3mmpeHoro xapakrepy. Ilig gac nmpoBeneHHsT 00HOBHUX il BiiCEKOBOCITYX-
00BIII YacTO OTPUMYIOTH IIOBTOPHI (/Bi 1 Oinbre) akybaporpasmu. IIpu bOMy KOXHA HACTYIIHa aKyOapoTpaBMa MOXKe HPH3-
BECTHU [0 OLJIBII TSHKKOTO YpaXKeHHS CIIyXOBOi CHCTEMH, BiIOyBa€eThCs «HAKIaAaHHD» eeKTy BiJ KOXKHOI HacTyIHoi TpaBMu. B
yMOBaXx IHTEHCHBHUX OOHOBHX Iiif 3 BUCOKOIO YacTOTOIO 3aCTOCYBaHHs 30poi BUOYxoBoi fii mpoGiema NOBTOPHHUX OOHOBHX
aKybapoTpaBM HaOyBae 0co0IMBOI TOCTPOTH.

Mema nanoi po6oOTH — ZOCITIAUTH HAWOIIBII IHPOPMATHBHI TOKa3HUKH Cy0’ €KTHBHOI ayaiomeTpil y oci0, ski oTpuma-
JIM TIOBTOPHY aKy0apoTpaBMy B 30HI IIPOBEAEHHSI OOHOBUX [l 3 pI3HUM CTYIIEHEM MOPYIICHHS CIIyX0BOI (QyHKIIIT.

Mamepianu i memoou docnidxycennn: J|jis1 NOCATHEHHS MOCTABJICHOI METH HaMH OYJIO IIPOBEAEHO aHAJI3 pe3yNbTaTiB
oOcTeXkeHHs Cy0’€KTHBHOI aymioMerpii 52 marjieHTa 3 CEHCOHEBPAIbHUMH IOPYIICHHSIMH CIyXy, SIKI OTPUMAJM HOBTOPHY
aKy0apoTpaBMy B 30HI IpOBEJEHHS O0HOBUX Iiif. AynioMeTpuYHe TOCTIIPKEHHS BUKOHYBAJIOCh y 3BYKOi30JIbOBaHIN Kamepi,
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Iie piBeHb mrymMoBoro ¢oHy He mepeBuinyBaB 30 ab, 3a momomororo kiiHigHOTO aymiomerpa AC-40 ¢ipmu «Interacoustics»
(Hauis).

Pesynomamu ma ix 06206openna: Beim BiniOpaHuM AJIs TOCHIKEHHS Mali€HTaM 3 IIOBTOPHOIO 00HOBOIO aKybapoT-
PaBMOIO 0yJI0 POBEICHO KOMIUICKCHE, B TOMY YMCII IHCTpyMEHTallbHEe 00CTexeHHs. TakoX OIiHIOBaJICh OOCTaBUHU HaJlaH-
HsI MAlli€eHTaM MEJUYHOI JOMOMOTH, HAsBHICTh CYIYTHIX IMOPYIIEHb, YIIKOHKEHb Ta iH., IKi MOIJIM BIUTHHYTH Ha PO3BHTOK
ceHcoHeBpayibHOI npuriayxysatocti (CHIT) npu noBropHiit 6oiiosiit akybaporpasmi. 44,2 % XBOPHX OTPUMAIIH OJIHY IOBTOP-
HY aKyTpaBMmy, a 55,8 % — Oinbliie 1BOX ypaxkeHb CIIyXOBOI'O aHANIi3aTopa.

OO6cTexxeHi HaMu BiiCHKOBOCIYK00BIII 3 00I{0BOIO aKyTpaBMOIO Ipex sIBISUIM CKaprd Ha 3HIKEHHS ciayxy (100 %),
Bymraui myMm (100 %), romosuit 6ie (100 %), 3anmamopoueHHs (96,2 %), 3aransHy cinabkicts (94,2 %), Bromy (98,1 %),
XHUTKiCTh X01H (88,4 %), moraHy mepeHOCHMICTh I'YIHHX 3BYKIB Ta CIyXoBUH quckoMdopt (94,2 %), nopymieHHs: po36ipimBo-
cti MoBH (38,1 %). Ha minBuimeny apatiBiuBicTh y cKapsKHIHCh 96,2 % 00CTeXeHNX, KOJIMBAHHS apTepialbHOTO THCKY BinMi-
yanock y 92,3 %.

3a gaHuMu cy0’€KTHBHOI ayAioMeTpii y o0cTexyBaHUX OIHIIB 3 OBTOPHOIO aKybapoOTpaBMOIO HaWYaCTilIe CroCTepi-
raloThesl 1BOOIYHI aCUMETPUYHI CEHCOHEBPaJbHI MOPYLICHHs ciiyxoBol (yHkiii. [lopymieHHs: Ha TOHANBHUX ayAiOMEpHYHUX
KPUBHX Y 00CTeKEHHX HaMU XBOPHX 3 IOBTOPHOIO aKy0apoTpaBMOI0, siKi IiepedyBaiu B 30HI MpoBeeHHs O0HOBUX Mild, mepe-
Ba)KHO MAlOTh HU3XIiJHHUH, 4aCTO — OOPMBYACTHI THII 3 YpaKCHHsAM 6a3alibHOI Ta Meaioba3anbHOi YaCTUHH 3aBUTKH. CTyIiHb
TIOPYIIEHHS CIyXoBoi QyHKILIT y o0cTexeHUX Oyia pi3HOIO, OJJHAK NEePEeBaKHO CEPEeTHBOT0 CTYIEHS TSXKKOCTI 32 MikHapoa-
HOr Kiacudikaiier. [TopiBHIOIOYH MOKAa3HUKKM TOHAIBLHOI IOPOTOBOT ayaioMmeTpii koHBeHIioHaIpHOTO (0,125-8 k['1) miana-
30HY 4aCTOT y XBOPHX 3 HOBTOPHOI aKy0apOTPaBMOIO 3 ay[iOMETPHYHHMH OKa3HHKAMHU 0Ci0 KOHTPOJIBHOI IPYIH BHSBICHO
JOCTOBIpHY BiZIMiHHICTH B MOKa3HUKaX MOPOTIB CIyXy Ha TOHH MPAKTUYHO MO BCii TOH mikasi. Hai6iipin BupaxkeHe 10CTOBI-
pHE MiBUIIECHHS HOPOTIB CIyXOBOI YyTIMBOCTI Y 0OCTE)KEHUX HaMH OIHIiB 3 MOBTOPHOIO aKyTPaBMOIO 3 JAaHUMH TOHAJIBHOI
NnoporoBoi cy6’eKTUBHOI aymioMeTpii crocTepiraerbest y obmacti 4; 6 Ta 8 k[l KOHBEHILIIOHATIBHOTO, Ta HA YCIX YacTOTax
posmmpenoro (9-16 k') niamasony. Tak, Ha yacrorax 9; 10; 11,25 12,5; 14 1 16 x['u moporu ciyXy CTaHOBHWIIH, BiJIIOBiJHO:
50,28+2,33; 60,23+2,66; 70,27+2,96; 72,56+2,99; 79,92+3,72 i 56,16+2,02 nb.

VY o0cTexeHnX 3 HOBTOPHOIO 00HOBOIO aKyOapOTPaBMOIO 4acTO CIIOCTEPIrajoch MiJBHINEHHS MOPOTIB Po30ipIHBOCTi
MOBHHX TecTiB. TakoX y 9acTHHM 3 HHMX CIIOCTEPIraJoch yHOBUIbHEHE 3pOCTaHHsS PO30ipIMBOCTI MOBHOTO TECTy HpH 301Ib-
IIeHHI PiBHS 3BYKOBOTO THCKY (23,1%) Ta HasgBHICTH TUCKOMGOPTY CIPHHHATTS MOBHOTO TecTy (17,3%). CepennpocTaTuCTH-
YHI HOPOTH PO30ipIMBOCTI TECTY YHCIIBHUKIB Ta CIIOBECHOTO TECTy y 0OCTEXEHNX HaMH 0Ci0 3 IIOBTOPHOIO 0OIOBOIO aKkyTpa-
BMOIO TakoXx Oynu mocToBipHO minsuineHumu. J{udepenuiitni noporu cumu 3Byky (III) 3a Jlromepom B obmacti 2 k['1 Ta,
ocobnuBo, 4 kI' Oynu 3umxenumu 1o 1,3+0,05 ta 0,8+0,03, BiAMOBIAHO, IO CBIAYUTH IPO YPAKEHHS PELENTOPHOTO BIAIITY
CIIyXOBOT'O aHaJli3aTopa y TAKUX XBOPHX.

Bucnosku

1. TIpu noBropHHX 06O#OBHX akyGapoTpaBMax 4acTO PO3BHBAIOTHCS CEHCOHEBPAJbHI MOPYLICHHS CIyXY 3 THUIIOBOIO
IUIsL aky0apoTpaMaTHYHOrO ypakeHHs (HOPMOIO TOHAJIBHOI KPHBOI, SIKE CYNPOBOMKYETHCS 3MiHAMH MOBHOI aymioMeTpii —
TIOPYIIEHHSIMH PO30ipJIMBOCTI MOBH, YIIOBIIBHCHHM 3POCTAHHSIM KPUBOI pO30ipJIMBOCTI MOBHOTO TECTY Ta AUCKOM(OPTOM
CIIPUHHSTTS MOBHOTO TECTY.

2. YpakeHHsI CIIyXOBOi CHCTEMH IIPU MOBTOPHIiH aky0apoTpaBMi MepeBayKHO OXOILUIIOIOTh YCi BiIIIINM CIIyXOBOTO aHa-
Ji3aTopa — PeLeNTOPHI i IEHTPaNbHI, & TAKOK CYIIPOBOKYIOTHCS O3HAKaMH ypa)KeHHs LIEHTPaJIbHOI HEPBOBOI Ta BECTUOYJISIP-
HOI CHCTEM.

3. YnoBisibHEHE 3pOCTaHHs KPUBOT pO30ipIMBOCTI MOBHOTO TECTY, HasBHICTh TUCKOMGOPTY CIPHUHSTTS MOBHHUX TeC-
TiB, 3HmKeHHs /11 3a Jlromepom B o6nacTi 2 Ta 4 k[ y BiliCBKOBOCIY>KOOBIIB 3 MHOXXHHHAMH aKy0apoTpaBMaMy CBITYUTH
PO ypaXXeHHs PEIEeNTOPHOTO BIJUILTY CIIyXOBOTO aHAJIi3aTopa.

Kniouosi cnoea: ciyxoBa cucreMa, aky0apoTpaBMa, CEHCOHEBpaJbHA INPUTIYXyBaTiCTh, Cy0’€KTHBHA aymiOMeTpis,
BUOYXOBa TpaBMa.
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Abstract

Intense sound exposure that exceeds the pain threshold of human auditory sensitivity, known as acoustic
trauma, causes significant and extensive changes in the auditory system. Throughout combat operations, military
personnel often receive repeated (two or more) blast injuries. Every new case of acoustic trauma can contribute to
increased severity of damage to the auditory system, causing an ‘accumulating’ effect from each subsequent trau-
ma. In situations of intense combat operations with a high frequency of explosive weapon use, the issue of repeat-
ed combat acoustic trauma becomes particularly acute.
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The purpose of this work is to investigate the most informative indicators of subjective audiometry in indi-
viduals who have experienced repeated acoustic trauma in combat zones with varying degrees of auditory function
impairment

Materials and methods: To achieve the stated aim, we conducted an analysis of the subjective audiometry
results of 52 patients with sensorineural hearing impairments who experienced repeated acoustic trauma in combat
zones. The audiometric examination was conducted in a soundproof chamber where the background noise level
did not exceed 30 dB, using a clinical audiometer AC-40 from Interacoustics (Denmark).

Results and discussion: All selected patients with repeated combat acoustic trauma underwent a compre-
hensive examination, including instrumental assessments. The evaluation also included the circumstances under
which medical assistance was provided to the patients, as well as any comorbidities, injuries, and other factors that
could have influenced the development of sensorineural hearing loss in repeated cases of combat acoustic trauma.
44.2% of the patients experienced a single instance of repeated acoustic trauma, while 55.8% sustained more than
two injuries to their auditory system.

Among the military personnel we examined with combat acoustic trauma, 100% reported hearing loss,
100% experienced tinnitus, 100% had headaches, 96.2% reported dizziness, 94.2% general weakness, 98.1%
fatigue, 88.4% unsteadiness while walking, poor tolerance to loud noises, auditory discomfort (94.2%), and 38.1%
had difficulties with speech comprehension. The prevalence of irritability among the individuals mentioned was
96.2%, while 92.3% of the examined subjects reported changes in blood pressure.

According to the results of subjective audiometry, the examined soldiers with repeated acoustic trauma fre-
quently display bilateral asymmetric sensorineural hearing impairments.

The tonal audiometric curves in the patients we examined with repeated acoustic trauma, who were in
combat zones, primarily demonstrate a descending pattern, often with fragmentation and affecting the basal and
medial basal regions of the cochlea. The degree of auditory function impairment in the patients we examined
varied, but was mainly of moderate severity according to the International Classification. When comparing the
tonal threshold audiometry results in the conventional frequency range (0.125-8 kHz) of patients with repeated
acoustic trauma to the audiometric indicators of the control group, a significant difference in hearing thresholds
was revealed across almost the entire tonal scale. According to tonal threshold subjective audiometry, the most
pronounced significant increase in hearing thresholds among the soldiers we examined with repeated acoustic
trauma is observed in the frequency range of 4, 6, and 8 kHz in the conventional range, as well as at all frequen-
cies in the studied high-frequency range (9-16 kHz). The hearing thresholds measured at frequencies of 9, 10,
11.2, 12.5, 14, and 16 kHz were (50.28+2.33 dB), (60.23+2.66 dB), (70.27+2.96 dB), (72.56+2.99 dB),
(79.92+3.72 dB), and (56.16+2.02 dB), respectively.

It is important to mention that among soldiers with repeated combat acoustic trauma, there was often an in-
crease in the thresholds for speech discrimination tests. Moreover, some of the soldiers showed a delayed increase
in speech test intelligibility with rising sound pressure levels (23.1%), as well as discomfort during the perception
of the speech test (17.3%). The average thresholds for numeral recognition and verbal tests in the patients we
examined with repeated combat acoustic trauma were also significantly higher.

Among the examined soldiers with repeated combat acoustic trauma, the differential sound pressure
thresholds (DST) according to Lyusher at 2 kHz and particularly at 4 kHz were lowered to 1.3+0.05 and 0.8+0.03,
respectively, indicating impairment of the receptor area of the auditory system in these patients.

Conclusions:

In cases of repeated combat acoustic trauma, sensorineural hearing impairments frequently develop, featur-
ing a tonal curve typical of acoustic trauma damage, which is associated with alterations in speech audiometry,
particularly speech intelligibility disorders, delayed improvement in the speech test intelligibility curve, and dis-
comfort in perceiving the speech test.

Damage to the auditory system in individuals with repeated acoustic trauma primarily impacts all areas of
the auditory system, including both receptor and central components, and is also associated with signs of in-
volvement from the central nervous and vestibular systems.

The presence of a delayed increase in the speech test intelligibility curve, discomfort during speech test
perception, and reduced Lyusher differential sound pressure thresholds at 2 kHz and 4 kHz in servicemen with
multiple acoustic traumas indicates damage to the receptor component of the auditory system.

Key words: auditory system, acoustic trauma, sensorineural hearing loss, subjective audiometry, blast inju-

ry
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