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Pesrome

OcBeH KOoHBeHIIMOHaMHaTa ayauometpust (125 mo 8000 Hz) crpiiecr-
ByBa U BHCOKodyecToTHa aynuomerpust (9000 no 20000 Hz) — HFA,
KOATO MOXE Ja ObIe IIOJe3Ha 3a paHHA JHarHo3a Ha CIyXOBH
YBPEXKIaHHUA U CHOTBETHO MOBEJCHUE H JieueHue. M3nom3BaneTo Ha
BHCOKOYECTOTHA ayJMOMETpPHUs € 0COOSHO Ba)KHO 3a PaHHO JHAarHo-
CTULMPAHE HA CIyXOBU OTKJIOHEHHUS IPH M3JIaraHe Ha IIyM, JIeYCHHE
C OTOTOKCHYHM MEJMKAMEHTH, CUHIPOM HAa HEACHA CIyXOBa JHC-
GbyHKIMA- He pa3bUpaHe Ha pedTa B LIyMHA Cpela.

ABTOpHTE NIPEICTABAT Pa3INYHU CIIy4al HA W3CIIEIBAHU IALEHTH C
©THOJIOTHA Ha CIyXOBU HapyIIEHHs, OTKPUTH 4Pe3 BUCOKOYECTOTHA
ayZIMOMeTpHs, CbC MIn 0e3 cilyxoBa 3ary0a Ha KOHBELIMOHAJIHATa
aynuometpus (125 no 8000 Hz). Ha 6a3ara na myOnukyBaHute pede-
PEHTHU CTOMHOCTH Ha Ipara Ha 4yBaHe 32 BUCOKOYECTOTHATA ayJIHo-
METpUsl, PasNpeaeNeHn 10 Bb3PacTOBH IPYNH, NPABUM OLEHKA Ha
HOIyYCHHUTE PE3YNTaTH M IPOMEHUTE B Hesl IPH PA3IUYHHU CIyXOBH
HapylIeHHs — IIyM B YIIMTE, Hepa30upaHe Ha pedTa B LIIyMHA Cpeia,
HaMaJleH ciyX. ETnonorndHo B Ta3u rpyna nauuMeHTH BIM3aT TaKUBa
¢ 0CTpa 3ByKOBa TpaBMa, paboTa B IIyMHA CpeJia, JICYeHUE ¢ XHUMHUO-
Tepanus U MallMeHTH ¢ HOPMaJeH CIyX 0e3 CIyXOBH HapyIICHHS.
Llenra Ha HameTo NMpoyuyBaHe € Ja C€ YCTAaHOBM 3HAUCHHETO Ha
OTKJIOHCHUATA BbB BHCOKOYECTOTHATA ay[HOMETPHS 32 paHHATa JUa-
THO3a Ha CIyXOBHUTE HAPYIICHHS.

N3aoxenue

Baxxna TenaeHLUs B ChbBPEMEHHOTO 3paBeornas-
BaHE € paHHAaTa JUAarHOCTHKAa W IMPEBEHLUS Ha
OonectTa ¢ 1ea u30ArBaHe Ha HeOOpaTUMH YBPEXK-
JTaHWs Ha BBTPEIIHU OpraHu. ToBa € eIHa OT Hail-
aKTyaJJHUTe HACOKM Ha HayyHUTE H3CJIeIBaHuUs
B oOmacTra Ha ayguoOJOTHATa W 3a00JSIBAHHUATA
Ha BBTpEIHOTO yx0. CTaHmapTHaTa ayJuoMeTpHs
obxBarmia gectotu Mmexay 125 — 8000 Hz, Beripexn
TOBa YOBEIIKHUAT 3BYKOB 00OxBar ctura no 20 kHz
u nopu 25 kHz npu mnaau xopa. Yectorute Haj 8
kHz ca u3BecTHU Karo pa3mIMpEeHU BUCOKU YECTO-

Abstract

High Frequency Audiometry (9000 mo 20000 Hz) is available and
can be useful for early diagnosis of hearing impairments and their
management and therapy, besides the conventional one (125 o 8000
Hz). The use of high frequency audiometry (HFA) is particularly
important for early detection of hearing deviations connected with
noise exposure, ototoxic drug treatment, unclear hearing dysfunction
— noisy environment speech misunderstanding.

The authors present different patient cases with hearing loss etiol-
ogy, revealed by high frequency audiometry testing, with or without
hearing loss diagnosed by conventional audiomerty (125 — 8000 Hz).
Based on the published referent threshold values for high frequency
audiometry, age divided into groups, we evaluate the obtained results
and HFA changes in different hearing disorders — tinnitus, noisy envi-
ronment speech misunderstanding, hearing loss. That group includes
etiologically patients with acute acoustic trauma, noisy occupational
environment, treated by chemotherapy, and patients with normal
hearing without hearing disorders.

The aim of our study is to identify the importance of high frequency
audiometry deviations, for the early diagnosis of hearing disorders.

Presentation

Early diagnosis and prevention of the disease are
an important trend in the modern health care aim-
ing to avoid irreversible internal organ damage.
This is one of the most topical scientific research
directions in the area of audiology and internal ear
diseases. Standard audiometry covers the frequen-
cies between 125 — 8000 Hz, although the human
hearing diapason reaches up to 20 kHz and even
25 kHz in young people. Frequencies above 8 kHz
are known as extended high frequencies. Mea-
surement of the frequencies 9 — 20 kHz is called
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TU. MI3mepBaneTo Ha Te3u yectotn oT 9 — 20 kHz ce
Hapuya BucokodecToTHa aynuomerpusi (HFA). Ta e
BB3MOXKHA OnarojjapeHue Ha CIIeIUaTHU ayJuoMe-
TPH, CIIOCOOHU J1a MIPUHACAT 3BYLU C JOCTAaThYHH
HUBA, U CIYIIAIKH, KOUTO ONTUMAIIHO Ja TpeJaBar
3BYK Ipe3 YIIHUS KaHall. Bhopeku Te3u TeXHOoIo-
run HFA oOGukHOBEHO He ce 1mon3Ba B KIIMHUYHATA
MpaKTHKa, MOPaJy JUIca HAa HOPMATUBHU JaHHU U
cTaHfapTu3upan tect. [IpaBeHu ca MHOTO mpoyd-
BaHUs, 3a J1a C€ OTKPUSAT MPAaroBUTE HA YyBaHE 3a
HFA u na ce ycTaHOBSIT MEXIyHAPOJHU CTAHAAPT-
Hu nparoBe. (Rosen S; Sakamoto M; Sugasawa
M; Scheechter MA; Agrawal Y; Rodriguez A.) Ot
MPOBEJCHUTE U3CIEABAHUA ca MU3PaOOTBaHU CTaH-
JTapTU3UPaHU MOJETH, 32 /1a Ce OMPENEeNiT Iparo-
BETE HAa UyBaHE B PA3IMYHUTE Bb3PACTOBU IPYIIH.

120,00 -
100,00 - === 5-19 rog,
0,00 i 30-29 ron.
== 30-39 rog.
60,00
i 0-439 rag.
40,00 == 50-39 rop.
; == 50-69
20,00 oA
F0-90 rag.
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®ur. Ne 1

Ha ta3u ¢urypa ca npeacraBeHn mparoBuTe CTOM-
Hoctu Ha HFA ot npoyuBane Ha AHTOHHO Ponpu-
reC U ChbaBTOPU M T€3H CTOMHOCTH Ca CPAaBHUMHU C
MpeJICTaBEH! MPOYYBAHUS HA APYTU aBTOPU, KOUTO
M3MO0JI3BAaT pa3juyHa amnaparypa U IOMYJIALMH.
MakcuMaJIHOTO HUBO Ha 3BYKOBO TecTBaHe € 120
dB kakro 3a mmamazod ot 125 — 8000 Hz, taka u
3a 9000 — 20000 Hz. HabGmnronaBa ce yBenuyeHue
Ha MparoBeTe Ha YyBaHE KaTo (PyHKIHMS Ha YECTO-
TaTa Ha 3ByKa U Bb3pact. [IpaBu Bneuarsienue, ye
IIParoBeTe ca MO0-HUCKU IPU )KEHUTE B CPABHEHHUE C
MBKeTe, ocodeno 3a 12 u 16 k Hz. Te3u paznuuus
Ce IBJDKAaT Ha PE30HAHCA Ha YIIHMS KaHaJ, KOUTO
MpU SKEHUTE MMa MO-MajKa CpeAHa IbJDKUHA U
o0eM u ¢ ToBa ce OOSCHSIBAT MO-TOOPHUTE MParoBe
Ha YyyBaHe Ha Te3u 4yecToTu. MHoro (gaxkropu morar
J1a TOBJIMSAT HA CIIyXa, a UMEHHO: Bb3pacTTa, n3ia-
raHe Ha IIyM, B TOBAa YHUCIIO OCTpa UJIM XPOHUYHA
3ByKOBa TPaBMa, JICYUEHUE C OTOTOKCUYHU MEIUKa-
MeHTH. [lanentuTe choOIIaBaT 3a HaMaleH CIyX,
IIyM B yIIMTEe, Hepa3OupaHe Ha pedyTa B IIyMHA
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high frequency audiometry (HFA). It is available
thanks to special audiometers capable of trans-
ferring the sounds with enough levels and head-
phones, which to transfer sound through the ear
canal optimally. Despite these technologies HFA
is not used usually in the clinical practice, because
of lack of normative data and standard test. Many
researches are done to discover HFA hearing
thresholds and to establish international standard
thresholds. (Rosen S; Sakamoto M; Sugasawa M;
Scheechter MA; Agrawal Y; Rodriguez A.) As a
result of the investigations standard models were
made to determine hearing thresholds for the dif-
ferent age groups.

120,00 -
100,00 e 5-19 years
20,00 == 20-29 years
== 30-39 years
60,00
i 40-49 yeaArs
40,00 == 50-59 years
=== B0-63 years
20,00 ve
T0-90 years

9 10 11,2125 14 16 18 20

Fig. Ne 1

On that figure the HFA threshold values are pre-
sented according to Rodriguez A. at all investiga-
tion, and they are comparable with the data pre-
sented by other authors which are using different
apparatuses and populations. The maximal tested
threshold sound level is 120 dB for the 125 — 8000
Hz range, as well as for 9000 — 20000 Hz. Increas-
ing the hearing thresholds as a function of sound
frequency and age is present. It is interesting that
thresholds are lower in women than in men, espe-
cially for 12 kHz and 16 kHz. These differences are
due to the ear canal resonance, which is with short-
er medium length and volume in women, and thus
these better threshold hearing levels are explained
on these frequencies. Many factors as: age, high
sound exposure including severe or chronic sound
trauma, ototoxic drug treatment, can affect hear-
ing. In cases with normal conventional audiometry
125-8000 Hz patients report hearing loss, tinnitus,
noisy environment speech misunderstanding. In
our study we present cases where high frequency
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cpena B cCilydad, IPU KOMUTO KOHBEHIIMOHATIHA-
ta aynuomerpus 125 — 8000 Hz e nopmanna. B
HaIIETO NPOYUYBaHE MpeAaraMe ciry4ad Ipu KOUTOo
BHCOKOYECTOTHATa ayAHOMETpHUs € MOMOrHajga 3a
PaHHO OTKPHMBAHE HA CIIyXOBM HApPYILIEHUS U CBOE-
BPEMEHHOTO UM JICYCHHE.

[lenTa Ha MPOYYBAHETO € /1a CE OLEHSAT PE3YIITATUTE
ot HFA, kakTo 1 3HaueHHeTo 1 3a paHHA TMarHos3a
3a CIlyXOBH HapyLICHHUS.

[Ipeacrassime 16 cityuasi, Ipu KOUTO UMa HSIKOU OT
TOPENOCOYEHUTE HAPYIIEHHs Ha CIyXOBOTO Bb3-
NpUATHE M TIPU KOUTO KOHBEHI[MOHAJHATa aylauo-
MeTpusi € HopMaiHa. M30paHuTe manueHTH uMmar
pa3IMyYHU NMaTOJIOTMYHU 3a00J1BaHuUsl, KOUTO MOTaT
7la TOBEZAT 0 BIIOIIABaHE Ha 3a00JIIBAaHETO.
Benukn manuentd 0sixa M3ClEABaHM C TOTAJIHA
nparosa aynuometpus U HFA. Aynnomerpuunure
pe3yATaTu ca CpaBHEHHU C MPAroBUTE CTOMHOCTH 3a
KOHBEHIIMOHAJIHA ayAHOMETpHs U IyOIMKyBaHHUTE
Huba 3a HFA. AynuomerpusiTta ce U3BbpIIN B 3BY-
KOM30JIMpaHa KaOWHa ¢ ayauoMeThp ,,Interacustic
AD629%. MakcumanHuTe HUBA Ha yCUiIBaHe 10 16
kHz ca 90 dB na 18 u 20 kHz ca 80 u 60 dB.

Ot mpencraBenure 16 ciydas cme o0obmmnu 4
IpylIH CIOPE] €THOJIOIMYHUTE NPUYMHHU M Xapak-
TEPUCTUKATA HA CIIyXOBUTE HAPYILIECHUS B ClIeTHATA
Tabnuua.

audiometry helped for early diagnosis and treat-
ment of the hearing disorders

The aim of the study is to evaluate the HFA results
and its significance for the early diagnosis of hear-
ing disorders.

We present 16 cases with normal conventional
audiometry, where some of the listed above hear-
ing disorders are present. Patients selected have
different pathological conditions, which can lead to
worsening the disease.

All patients were tested with classical pure tone
audiometry and HFA. Audiometric results are
compared with the threshold values for the con-
ventional audiometry and published HFA levels.
The audiometry was made in sound proof chamber,
with ,,Interacustic AD629 audiometer. Maximal
amplification levels up to 16 kHz are 90 dB, 80 dB
for 18 kHz and 60 dB for 20 kHz.

From the 16 cases presented, we summoned (Table
Ne 1), 4 groups due to their etiological reasons and
the character of their hearing loss

MauuneHTn ¢
MauneHTH
MauveHTn | Hepasbupae- cnen 3ey- MauuneHTn
cbc cybeKk- | MOCT Ha roBo- cnepg XMMmu-
KOBa TpaB-
TUBEH WyM | pa B lLLyMOBa ma oTepanus
Kpeaa
O6wpo 8 O6wo 3 O6wo 3 o6uwpo 2
naumeHTn naumeHTn naumeHTu naumMeHTn
1-38r. 1-39r 1-23r 1-45r
2-26r 2-35r 2-29r. 2-42r.
3-36r 3-28r 3-34r
4-27r
5-28r
6-36r
7-32r.
8-40r

Ha Bcuuku TIX € WM3BBpIIEHA KOHBEHIMOHAJIHA
ayqUOMETpPHsA, KOATO HE II0Ka3Ba OTKJIOHEHHS, U
BHCOKOYECTOTHA ayJUOMETPHS, IIPHU KOATO Ca PEru-
CTpupaHM OTKJIOHeHus. lIpensun mocoueHure Ha
¢urypa 1 mparosu nHuBa Ha HFA rpynupaxme
MAlUEHTUTE 110 Bb3PacTOBU I'PYIIH, 3a Ja CPABHUM
pE3YJITATUTE OT HALIMTE U3CIICABAHUS.

B exxenHeBHaTa CHM NpaKkTUKa OTOPUHOIAPHUHIOJIO-
3UT€ ce COMBCKBAT HENPEKBCHATO C MAIUEHTU C

Table Ne 1
Patients with Patients
Patients |noisy environ- Patients
with ment speech after acute after che-
L - acoustic
Tinnitus misunder- motherapy
standing trauma
8 patients 3 patients 3 patients 2 patients
1—-38years | 1 —39years |1— 23 years|1—45 years
2 —26.years| 2—35years |2— 29 years |2 — 42 years
3 - 36 years | 3 —28 years |3 — 34 years
4 — 27 years
5 — 28 years
6 — 36 years
7 — 32 years
8 — 40 years

They all underwent conventional audiometry with
no deviations shown, and high frequency audiome-
try with deviations detected. According to the HFA
threshold levels shown in Fig. Ne 1, we grouped the
patients by age, to compare the our study results.

In their every day practice ENT specialists continu-
ally meat patients with tinnitus. Frequently these
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myMm B ymurte. Hepsimko Te3u manyeHTy He J1aBat
OTKJIOHEHUS OT HOpMara Ha KOHBEHIIMOHAJIHA-
Ta ayIuOMETpHsI, HUTO ONPHINYaBaT COOCTBCHHS
IIyM KaTo MOAOOEH Ha HAKOS OT HW3CJEABAHUTE
yectoTd OT 125 — 8000 Hz. Hue usciensaxme 8
takuBa nanueHTy u ¢ HFA, pasnpenenuxme ru no
BB3PACTOBU I'PYIH KaKTO CJIE/IBA:

¢ 20— 29 — 3 manueHTn

¢ 30— 39 — 4 manmentu

¢ 40 —49 — 1 manuueHt

OT monmyuyeHUTE pe3yJNTaTH MAIMEHTUTE OMPHUIIH-
guxa COOCTBEHHS IIyM IO CJCIHUS HAYMH: TPH
3-ma — oxomno 12500 Hz, 2-ma — okoso 16000 Hz, a
3-Ma ManueHTH He MOXKaxa Jia OMpeJeysT YeCTOT-
HUS XapakTep Ha cyOekTuBHUs IyM. [Ipu Bcuuku
obaue ce okasza, 4ye MMa aylIMOMETPUYHA KPHBA B

MO-MaJIka MJIM TO-TOJIsIMa CTETNeH MO HUBOTO Ha
npara 3a HFA (¢ur. Ne 2, pur. Ne 3, pur. Ne 4).

2/2017

patients do not have conventional audiometry
deviations, they do not compare their own tinnitus
to some of the frequencies 125 -8000 Hz either. We
tested with HFA 8 patients of that kind, and divided
them into groups by age as follows:

¢ 20— 29 years — 3 patients

¢ 30— 39 years — 4 patients

¢ 40 — 49 years — 1 patients

From the data achieved, patients recognized their
own tinnitus in 3 cases — about 12500 Hz, in 2
cases — about 16000 Hz, and 3 patients do not suc-
ceeded to determine the tinnitus frequency char-
acteristic. However in all patients it appeared that
there are audiometric curve in less or bigger degree
under the HFA threshold level. (Fig. Ne 2, Fig. Ne
3, Fig. Ne 4).

¥ =@ [launeHT 32T.

Wym B 4.y.
12.kHz

e=(== [laumeHT 35T.
Wym B N1.y.
He onpeaens

=== [launeHT 36 T.

Wym B 4.y.
16.kHz

9 10 125 14 16 18 20

120 120
==m== Mpar Ha ==s== Threshold level
yyBaHe
100
100 === 26 year old
2 patient with
80 === [launeHT 26 T. right ear tinnitus
/ /V wym B Ay at 12.kHz
60 » 12.kHz === 27 year old
><7< / patient with
40 +——— X_\X r 1 1 | e [TAUMEHT 27 T. left ear tinnitus
WyM B .y. at 16.kHz
i 16.kHz
20 = —— == 28 year old
patient with
= Maunent 28 1. left ear tinnitus
0+ T T T T T 1 WyM B 1.y. at 12.6 kKHz
9 10 125 14 16 18 20 12.6 kHz 9 10 125 14 16 18 20
®ur. Ne 2 Fig. Ne 2
120 120
=@= npar Ha YyBaHe === Threshold level
100 100 e —= 32 year old patient

with right ear
tinnitus at 12 kHz

=== 35 year old patient
with unrecognised
left ear tinnitus

=3&= 36 year old patient
with right ear
tinnitus at 16 kHz

== 38 year old patient
with unrecognised
left ear tinnitus

9 10 12,5 14 16 18 20

®ur. Ne 3
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100
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=3je= 40 year old
patient with
unrecognised
left ear tinnitus

0 T T T T T 1
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®wur. Ne 4

OO6monpueTo e, 4e crnocoOHOCTTa Aa ce pazdupa
ped B IIyMHa cpella 3aBUCH OT 3ama3eH HOpMaJieH
CIIyX W IIEHTpaJIHa CIyXoBa cucremMa. OeHOMEHBT
Ha Hepa3OuMpaHe Ha pedra B HIyMHa cpena 0e3
ayIMOJIOTHYHU aHOMAJIMU OT NepudepeH Win IeH-
tpaneH tun (Conabpce, Xarapa — 1989) u (Hapyna
n MeiicbHn — 1988) ca uHOEHTHQHUIMpPATH KaTo
CHHIpPOM Ha HesicHa ciyxoBa nuchynkius (HCH).
Tpuma OoT HamMTE MAIMEHTH CHOOIIMXa 3a Hepas-
OupaeMocCT Ha pedra B IryMHa cpena. [1o Be3pacro-
BU TPYIH TH pa3npeaesinxme, KakTo CIe/Ba;

¢ 20— 29 — 1 manuueHt

¢ 30— 39 — 2 manueHT

[Tpu manuenta B rpynara ot 20 — 29 1. ce okasa,
Yye MMa NpPOMSIHA B IParoBUTE HUBA Ha yecToTu 14
u 18 kHz, npu npyrute nsama pasnukara B mparo-
BHTE HUBA € He moBeye oT 15 — 20 dB (dur. Ne 5 u
¢ur. Ne 6). CnenoBarelHO CHHAPOMBT Ha HESCHA
CIIyXoBa AUC(YHKIHMS MOXKE J1a BB3HUKHE OT 3aryoa
Ha CIIOCOOHOCTTA 3a IMpUeMaHe Ha WHPOpMAIHs ¢
BHCOKA Y€CTOTA.

Fig. Ne 4

It is recognized by all that noisy environment
speech recognition ability depends on preserved
normal hearing and central hearing system. The
noisy environment speech misunderstanding phe-
nomena without central or peripheral audiological
anomalies (Sonders, Hagard — 1989) and ( Narula
and Meison — 1988) was identified as unclear hear-
ing dysfunction syndrome (HDS). Three of our
patients reported for noisy environment speech
misunderstanding. We divided them by age as fol-
lows:

¢ 20— 29 years — 1 patient

¢ 30— 39 years — 2 patients

The patient from group 20 — 29 years appears to
have threshold level changes at 14 kHz and 18 kHz
frequencies, at the other two the threshold level
difference is no more than 15-20 dB (Fig. Ne 5 and
Fig. Ne 6). So the unclear hearing dysfunction syn-
drome may arise from high frequency information
ability acceptance loss.
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100

80

60 4 =m= Mpar Ha YyBaHe
== [auneHT 28 .
40 = /
= T
20 '_; 1 3 1 1

9 10 125 14 16 18 20

120

100

80

60 » =8= Threshold level
== 28 year old
40 = / ;
P patient
20 —— Z__ — -

9 10 125 14 16 18 20

®ur. Ne 5

Fig. Ne 5
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Hsxon aBTOpM ca OTKpMiM, Y€ 3ByKOBaTa TpaBMa
3acsira yectotu oT 3 10 6 kHz 1 3HauuTENHO B yec-
totute 14 u 16 kHz, ocobeHo mpu Mitaau xopa, mpu
xouto HFA e no-uysctBuTenna. Hue npocuaenuxme
TpuMa MalMEeHTH — JIBaMa BbB Bb3pacToBa rpyna
20 — 29 rogunu u enuH B rpyna 30 — 39 rogunwy,
BCHUYKH C OIJIAKBaHUS OT HaMaJleH ciyX. J[Bama ot
TSX ca Clie/l eKCIO3HIMS Ha JTUCKOTeYHAa My3UKa U
enuH cien padora ¢ pronuiaiid. M mpu Tpumara
MIpY HOpMaJIHA KOHBEHIIMOHAIHA ayAMOMETPHUS HMa
orkionenns B HFA, xakro ce Bmxkna Ha purypu Ne
7 u ¢ur. Ne 8.

Fig. Ne 6

Some authors discovered that sound trauma affects
frequencies from 3 kHz up to 6 kHz and signifi-
cantly at 14 kHz and 16 kHz frequencies especially
in young people where HFA is more sensitive. We
followed three patients — two from the age group
20-29 years and one from 30-39 years group, all
complaining of hearing loss. Two of them after
disco music exposure and one after grinder use.
In all three of them there are normal conventional
audiometry and HFA deviations as it is seen at Fig.
Ne 7 and Fig. Ne 8.
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IIpensun oToToKCHYHMS €hEKT HA XMMHUOTEpPAIH-
ATa TOPOCICAUXME ABC IMALUMCHTKH, IOAJTOXCHU
Ha TakaBa Tepanusi BB Bbh3pacToBa rpyna 40 — 49
rOAWHH C OIUIAaKBAHUS OT HaMaJICH CIIyX. Ha Ipo-
BEJICHUTE KOHBEHIIMOHATHa aynuomerpusi u HFA
U 1IpH ABeTe OOJIHU C€ OTKpPHXa PAaHHU OTOTOKCHUY-
Hu edextn u otknonenue B HFA ome B mepBuTe
etanu Ha jnedeHueto (¢ur. Ne 9).

Because of the chemotherapy ototoxic effect, we
followed two female patients from the age group
40-49 years with hearing loss complains, which
were treated with such king of therapy. In both
patients conventional audiometry and HFA per-
formed tests detected early ototoxic effects and
HFA deviations since the first treatment stage (Fig.
No 9).
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100

80

== laumeHT 42 .

60 == MauneHT 45T.

40 4

=@= [lpar Ha YyyBaHe

120
100
80 == 42 year old
patient
60 == 45 year old
patient

40 4

=& Threshold level

N3Bomn

1. HFA uma 3Havenue mpu paHHaTa JAuarHo3a Ha
CIIyXOBUTE HapyIIECHUs IpU OINpeJiesIeH! 3a00-
JSBaHUA — IIyM B YIIMTE, HEpa3OupaHe Ha ped
B IIlyMHA Cpe/ia, 3ByKOBa TPaBMa M OTOTOKCUYHHU
e(heKTH OT XUMHUOTEPAITHSI.

2. N3nomnszBanero Ha HFA e orpannueno nopaau
JUIcata Ha HOPMATHBHU JaHHM WM CTaHZap-
Tu3upaH TecT. Ch3aBaHETO HA CTPOTU MEXK-
JTYHApOIHO NPHETH CTaHAAPTH U MPOTOKO-
7Y 3a U3MEpBaHE MOJJICKH Ha MO-HATaThUIHU
W3CIIeIBaHusI.
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Conclusions

1. HFA is important for the early diagnosis of
the hearing impairments in a distinct diseases
— tinnitus, noisy environment speech misunder-
standing, sound trauma, chemotherapy ototoxic
effects.

2. The use of HFA is limited by lack of normative
data and standardization test. Creation of the
internationally accepted standards and measure-
ment protocols is under further investigations.
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