ISSN 2181-337X

g " g
.
.8

Volume 3« Issue 4

2024

PO N e,
\\-\-‘~“' e \
) ——

—
f$’

7 \ ‘/; *\‘\ 3
s L (G

. . . SCIE
eJohns.scmnovatlons.uz INNO

TIF
ATI

(3

<
o
F 4
»




Eurasian Journal of Otorhinolaryngology - Head and Neck Surgery

https://doi.org/10.57231/j.ejohns.2024.3.4.023

AUDITORY CORRECTION FOR SENSORYNEURAL HEARING LOSS IN CHILDREN OF PRE-SCHOOL AND SCHOOL AGE

Karimov J.S.’, Nadjimutdinova N.Sh.", Inoyatova F.I."
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Abstract. Due to the growing prevalence of hearing impairment, the problem of hearing loss and deafness in
children has great social significance. According to WHO forecasts, by 2020 the number of people with socially significant
hearing impairments is expected to increase by more than 30%. The article presents methods for diagnosing hearing
loss in preschool children using tone-threshold audiometry, tympanometry, acoustic reflexometry and play audiometry,
which allows us to determine minimal hearing impairment. Electroacoustic hearing correction was performed using
modern digital programmable behind-the-ear hearing aids (HA) with custom-made earmolds.
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CJ1YX0BAA KOPPEKLIA CEHCOHEBPAJIbHOM TYTOYXOCTI Y ETER JOLIKOJIbHOTO W LKOJIbHOIO BO3PACTA

Kapumoe X.C.", HadxumymouHosa H.LLI.", MHosmosa @.U.’
' Pecny6nvKaHCKMI Ceumnani3vpoBaHHbIA HayYHO-NMPAKTUYECKUI MEAULIMHCKWIA LEHTD NeamaTpum

AHHOTaLMA. B CBA3M C POCTOM PACMPOCTPAHEHHOCTU HAPYLLIEHWUI Clyxa Npobnema TyroyxoCTu U ryxoTbl y ieTei
“MeeT 6orblioe colvanbHoe 3HadeHve. o nporHo3am BO3, k 2020 roay 4ncno nofen ¢ CoumanbHO 3HaUMMBbIMU Ha-
PYLIEHVAMM Cliyxa yBenmunutcs b6onee vem Ha 30%. B cTaTbe npeacTaBneHsl MeToAbl AMArHOCTUKIN TYrOyxoCTu y AeTel
[OLLKONBHOrO BO3pacTa C UCMOMb30BaHWEM TOHAIbHO-NMOPOroBOW ayAMOMETPUM, TUMMNAHOMETPUN, aKyCTUYeCKON ped-
NEKCOMETPUN W UTPOBOW ayANOMETPUN, KOTOPbIE MO3BONAKOT ONPEAENUTb MAUHUMANbHbIE HAPYLLEHNA CNyxa. 3NeKTpo-
aKyCTMYecKan Koppekuma ciyxa NpoBOAMIack C UCMOMb30BaHWEM COBPEMEHHbIX LIMGPOBbIX MPOrpaMMUpyeMbIX 3ayLu-
HbIX CTyXOBbIX annapaTos (HA) C MHAMBMAYaNbHO M3rOTOBAEHHBIMU YLIHBIMI BKNAAbILLAMM.

KnioueBble cnoBa: HelpOCEHCOPHaA TyroyxoCTb, MMMELAHCOMETPUA, KOPOTKONMATEHTHbIE CITYXOBblE Bbl3BaHHbIE
nOoTeHUManbl, CJIyxoBble annapatbl.

Ana yumupoeaHus:
Kapumos X.C., Haoxumymourosa H.LL., Mhoamosa ®.U. CrnyxoBasa KoppeKLWsa CEHCOHEBPANbHOWM TyroyxocTu y feTen
JOLIKONBHOrO M WKOMbHOTO BO3pacTa. Espasulickull XypHana omopuHOIapuH20102UU - Xupypauu 20/108bl U Weu.
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RELEVANCE

CSensorineural hearing loss is a form of hearing
reduction in which any part of the sound-receiving
section of the auditory analyzer is affected, starting
from the sensory cells of the inner ear and ending
with the cortical representation in the temporal
lobe of the cerebral cortex [1].

According to the authors,among 1,000 newborns,
1 child is born with total deafness. Additionally,
during the first 2-3 years of life, another 2-3 children
lose their hearing [1, 2].

Data on the prevalence of mild and moderate
hearing loss require clarification, which is related
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to the late consultation of parents of children with
this pathology to specialists, as well as a lack of
vigilance from pediatricians (in 1/3 of cases, mild
and moderate hearing losses are first identified at
the age of 3-7 years) [3].
Hearingimpairmentin a child leads to disruptions
in their speech and mental development. According
to modern studies, early diagnosis of auditory
disorders and subsequent adequate rehabilitation
can prevent speech disturbances in children and
the development of other higher mental functions.
Diagnosis and rehabilitation of hearing
impairments in young children with sensorineural
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hearing loss and deafness is one of the most
challenging areas of pediatric audiology. Difficulties
in diagnosing precise hearing thresholds in children
under 3 years old are well known, as tonal threshold
audiometry cannot be performed. It is believed that
the most reliable methods for assessing hearing in
children under 3 years old are the use of objective
assessment methods (registration of otoacoustic
emissions and various classes of auditory evoked
potentials) [2, 4, 5].

Upon confirmation of sensorineural hearing
loss, a child requires hearing aid fitting, i.e, the
use of modern digital hearing aids, and in cases of
profound hearing loss (hearing loss of degree IV and
deafness), the high-tech rehabilitation method of
cochlear implantation is recommended [6, 7].

OBJECTIVE OF THE STUDY

To objectively assess sensorineural hearing loss
and hearing aid fitting in preschool and school-age
children.

PATIENTS AND METHODS

In the congenital and acquired ENT diseases
department of the Republican Specialized Scientific
and Practical Medical Center for Pediatrics of the
Republic of Uzbekistan, we examined 72 children
with sensorineural hearing loss of varying degrees
of severity, aged preschool and school age.
Among them, there were 39 boys and 33 girls
(table 1). The study was conducted in 2023-2024.
Children underwent both objective and subjective
assessment methods. Bilateral hearing aids were
fitted for 16 children, while 39 children received
monaural fitting.

Children with conductive or mixed types of
hearing loss were not included in the study. The
study included:

- Collection of complaints and history;

- Clinical examination of the ENT organs;

- Tonal threshold audiometry, tympanometry,
and acoustic reflexometry, play audiometry;

- If necessary, registration of otoacoustic
emissions (OAE) and short-latency auditory evoked
potentials (SLAP) of the brain.

Children underwent registration of SLAP in
physiological or medicated (for patients with mental
disorders) sleep. The examined patients were initially
consulted by a specialist in audiology, a neurologist,
and a psychologist. Children with high degrees of
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hearing loss were fitted with hearing aids, and in
cases of ineffectiveness, as well as for children with
deafness, cochlearimplantation was recommended.

Among all examined children, urban residents
made up 43% of the total, while rural residents
accounted for 57% (table 2).

DISCUSSION OF RESULTS

As a result of the study, bilateral congenital
hearing loss was diagnosed in 53 children, and
bilateral acquired hearing loss was diagnosed in 19
(24.6%). In the study group (72 children, 144 ears),
children with varying degrees of hearing loss were
present: degree Il — 18 (9.6%) ears, degree Il — 85
(54.4%) ears, degree IV and deafness — 41 (36%) ears.

Al children exhibited delays in speech
development. In 17 (23.6%) children with degree IV
hearing loss and deafness, fitting was not conducted
due to the absence of peak V in the auditory evoked
potential; cochlear implantation was recommended
for them. The remaining 55 (76.4%) children
underwent electroacoustic correction of hearing
using modern digital programmable behind-the-
ear hearing aids with individually manufactured
ear molds. After 2-3 months, frequency-specific
adjustments to the hearing aids were made.

During audiology testing 4-5 months later: the
response to all primary sounds was good, they
responded to conversational speech from 4 meters,
and could distinguish and reproduce individual
monosyllabic words.

Subsequently, all children showed improvement
in the results of auditory-speech rehabilitation. The
effectiveness of electroacoustic hearing correction
was assessed based on the child's hearing and
speech development, and dynamic testing by an
audiologist. The most significant factors influencing
the quality of hearing aid fitting and the auditory-
speech development of children were:

- Correct selection of hearing aid parameters;

- Adequacy of hearing aid adjustment;

- Quality of the custom ear mold.

The best results in a child’s auditory-speech
development were observed with early detection
of hearing loss, early fitting of hearing aids, absence
of comorbid pathology, as well as regular sessions
with an audiologist and parents.
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Table 1
Distribution of surveyed persons by gender and age
Age group Male Female Total by groups %
From 3 to 6 years 21 8 29 403
From 7 to 14 years 18 25 43 59.7
Total 39 33 72 100
Table 2
Distribution of patients by place of residence
Urban % Rural % Total
31 43 41 57 72
CONCLUSION institutional guidelines for the care and use of

The auditory-speech development of a child
depends on the timeliness of detecting hearing
loss or deafness, the adequacy of the chosen
rehabilitation tool (hearing aid),and the sufficiency of
audiological support. For children with asymmetric
hearing impairments, binaural fitting of hearing aids
is effective. Early detection of hearing impairment
and comprehensive rehabilitation enable children
with sensorineural hearing loss and deafness to
achieve a good level of speech development and
promote the social integration of the child.
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KOH®JINKT NHTEPECOB

ABTOPbI 3asBNAI0T, YTO AaHHasa paboTa, eé Tema,
NPeAMET ¥ COLEPKAHME HE 3aTParvBatloT KOHKYPU-
PYIOLNX HTEPECOB.

NCTOYHNKW PUHAHCHPOBAHNA
ABTOPbI 33ABNAIOT 06 OTCYTCTBUM GUHAHCUPOBA-
HWA NPW NPOBeAEHUN NCCNefoBaHWA.

NIOCTYMHOCTb MAHHbIX W MATEPHAJIOB

Bce naHHble, MonyuyeHHble WAV NPOaHanmn3mpo-
BaHHble B XOfe 3TOro UCCNeAoBaHWA, BKIIOYEHD B
HaCTOALLYO OMYONMKOBAHHYIO CTaTbO.

BKJIAL OTAEJbHbIX ABTOPOB

Bce aBTOpPbI BHEC/IM CBOW BKSaZ B MOArOTOBKY
NCCNefoBaHNA U TOMKOBaHWE ero pesynbratos, a
TaKXe B MOArOTOBKY nocneaywmx pefakumm. Bee
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aBTOPbI NPOYUTaNV 1 OJOOPUIN UTOTOBbIN BapUaHT
PYKOMUCH.

JTMYECKOE 0QI06PEHNE W COrNMACHE HA YYACTHE

Boinn cobnioaeHbl BCe MpUMeHUMbIE MEXAyHa-
POAHbIE, HALMOHANbHBIE W/UK UHCTUTYLMOHANb-
Hble PYKOBOAALLME MPUHLMMBI MO YXOLY 3a KUBOT-
HbIMUW U1 X MCTOIb30BAHNIO.

COTJIACHE HA YBJINKALINID
He npumeHrmo.

REFERENCES / JWTEPATYPA —

1. Allen M. C, Nicolopoulos T. P, Gerard M. O. Speech
Intelligibility in children after cochlear implantation // The
American journal of otology. 1998.Vol. 19, N 6. P. 742-746.

2. Amonov S. E, Inoyatova F. I, Akhmedova D. I. The program
of cochlear implantation in children with profound
hearing loss in the republic of Uzbekistan (" Uzbek model")
//European Science Review. — 2016. — N2. 9-10. — C. 63-65.

3. British Society of Audiology and British Academy of
Audiology: Guidance on the use of Real Ear Measurement
to Verify the Fitting of Digital Signal Processing Hearing
Aids. July 2007.

4. Nurmukhamedova F. B. et al. ASSESSMENT OF THE
QUALITY OF LIFE OF PATIENTS WITH A MILD DEGREE
OF SENSORINEURAL HEARING LOSS //Asian journal of
pharmaceutical and biological research. — 2021. - T. 10. -
Ne. 1.

Tom 3| Buinyck 4| 2024

MPUMEYAHNE N3ATENA

KypHan "Egpasutickuli XypHasn omopuHond-
PpUH20/102UU - XUpYp2uU 20/108bl U Weu" COXpaHAeT
HEeNTPANUTET B OTHOWEHUMW I0PUCOVKLNOHHBIX Mpe-
TEH3UM NO ONYyONMKOBAHHBIM KapTaM M YKasaHWAM
UHCTUTYLMOHANbHON MPUHAANEXHOCTH.

Cmames nonyyeHa 15.12.2024 2.
lMpuHama k nybnukayuu 20.12.2024 2.

5. Amonos UW. 3, Pacynos X. A, Anumvosa L. [. Swutys
ab3ocK GyHKUMOHaN aHatomuAack //Obpasosanue. — T. 5.

-Ne.6.-C.7.
6. [xabbaposa /., Kapumosa M. COBEPLUEHCTBOBAHWE
ONATHOCTUVKK,  JIEYEHMA M TIPOOUITAKTKA

TYTOYXOCTU AETEN CO CPEAHVM OTUTOM //Theoretical
aspects in the formation of pedagogical sciences. — 2024.
-T.3.-Ne2.6.—-C.28-31.

7. Xampaesa B. I, XacaHos C. A, Buaeke b. KomnblotepHble
TEXHOMOMMM B CMEKTPaNbHOM aHanw3e y30eKCKow peun Ha
3Tanax pa3paboTKX pevyeBor ayanomeTpun ana neten //
OTtopuHonapuHronorua. BoctouHada Espona. — 2020. — T.
10.—Ne. 1. - C.8-25.

129




