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Summary

Birth asphyxia and hypoxic-ischemic encephalopathy (HIE) are among the leading causes of neonatal brain injury.
Therapeutic hypothermia (TH) reduces the risk of death or severe disability at 18-24 months of age in infants with severe
asphyxia. However, a significant proportion of survivors remain at higher risk of long-term complications, including hearing
impairment. Currently, the incidence of hearing disorders in children after TH, considering various technical modalities, remains
insufficiently studied. Therefore, this study aimed to determine the frequency of hearing impairment in infants treated with TH
simple cooling methods and to identify risk factors for sensorineural hearing loss (SNHL) in infants with HIE.

Materials and methods. A retrospective cohort clinical study was conducted, comprising 82 infants in their first year of life
(51 males [72.2%] and 31 females [37.8%)]) who experienced severe birth asphyxia and underwent therapeutic hypothermia (systemic
hypothermia utilizing simple cooling methods) between 2020 and 2023. Inclusion criteria were defined as follows: therapeutic
hypothermia administered postnatally according to established indications (gestational age >35 weeks, evidence of perinatal
depression [Apgar score <6 at 10 minutes postpartum or requirement for primary resuscitation lasting >10 minutes]; presence of
moderate-to-severe hypoxic-ischemic encephalopathy [as classified by the modified Sarnat staging system] within 1-6 hours after
birth). Exclusion criteria encompassed. gestational age <35 weeks, congenital malformations, confirmed genetic abnormalities,
progressive obstructive ventriculomegaly, previous central nervous system infections, and neonatal hemolytic disease. A three-phase
audiological screening protocol was implemented (initial two phases employing transient evoked otoacoustic emissions, followed by
comprehensive diagnostic audiometry in the third phase). Statistical analyses included methods for evaluating dichotomous outcomes
(two-tailed Fisher s exact test, y? test), comparison of continuous variables between independent cohorts, and nonparametric analyses
for small sample sizes (Mann-Whitney U test). The predetermined significance threshold (a-level) for all analyses was p < 0.05.

This investigation was conducted as part of the Department of Pediatrics and Neonatology s research initiative entitled
«Diagnostic and Therapeutic Approaches to Pediatric Disorders: A Patient Safety Perspectivey (State Registration No.
0121U114304). The study protocol received ethical approval from the Dnipro State Medical University s Ethics Committee.

Results. Adverse outcomes of hypoxic-ischemic injury, manifested as destructive cerebral tissue changes and diagnosis of cerebral
palsy, were observed in 6 cases (7.3%). Abnormal otoacoustic emission results during the second screening phase were detected in
7 infants (8.5%). Sensorineural hearing loss (SNHL) was diagnosed in 6 patients (7.3%), with these findings demonstrating no statistically
significant divergence from comparative studies where therapeutic hypothermia with simple cooling methods was not specified (p > 0.05).
Among SNHL cases, 4 exhibited post-ischemic cerebral lesions while 2 demonstrated moderate lateral ventricular dilatation. Infants with
SNHL required significantly prolonged respiratory support (8 (4-26, 7-14) vs. 14.5 (13-29; 13.5-22) days, p < 0.05), extended intensive
care unit hospitalization (25 (9-106; 19-33) vs. 29 (15-85; 21-37) days, p < 0.05), and delayed initiation of oral feeding (7 (2-25; 5-9)
vs. 19 (11-22; 19-21) days, p <0.1). This cohort demonstrated significantly elevated incidence rates of primiparous delivery (p < 0.05),
cesarean delivery requirement, cardiopulmonary resuscitation with cardiac massage and medication administration during initial
stabilization, need for postpartum hemodynamic support, and neonatal sepsis occurrence. A markedly higher prevalence of short-term
adverse outcomes from asphyxia and hypoxic-ischemic encephalopathy at discharge was documented (2.7% vs. 66.7%, p < 0.05).

Conclusions. The incidence of auditory impairment following therapeutic hypothermia utilizing simple cooling methods
demonstrated no significant variation from studies employing unspecified cooling techniques. Principal risk factors for hearing
dysfunction included severity of birth asphyxia, degree of postnatal clinical compromise, extent of cerebral tissue injury, and
occurrence of postnatal infectious complications.
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capacity, social adaptation, and quality-of-life metrics [2].
Despite its clinical significance, the precise prevalence
of auditory dysfunction following TH remains uncertain,
particularly regarding variability in cooling methodologies
[2-4,5].

A 2013 Cochrane meta-analysis incorporating seven

Introduction

Birth asphyxia and hypoxic-ischemic encephalopathy
(HIE) represent predominant etiologies of neonatal brain injury,
with incidence rates of 1.5 per 1000 live births in developed
nations and 2.3-26.5 per 1000 in low- and middle-income
countries. Therapeutic hypothermia (TH) demonstrates efficacy

in reducing mortality or severe disability risk at 18-24 months
among neonates with moderate-to-severe HIE. However,
survivors without cerebral palsy frequently exhibit elevated
risks of motor deficits, cognitive impairments, and sensory
dysfunction including auditory and visual deficits [1-4].
Hearing impairment may substantially compromise
developmental trajectories, particularly in communication
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randomized controlled trials reported hearing impairment
incidences of 3.8% (15/396) in TH survivors versus 5.8%
(19/324) in normothermic controls, without conclusive
evidence for TH’s protective effect (risk ratio 0.66; 95%
confidence interval (CI): 0.35, 1.26) [6]. Subsequent 2024
meta-analysis of 5,821 infants from 56 high-income and 15
low/middle-income countries documented overall hearing
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impairment prevalence of 5% (95% CI: 3-6%; n=4868) in TH
recipients versus 3% (95% CI: 1-6%; n=953) in non-cooled
HIE counterparts. Geographical stratification revealed 7%
prevalence (95% CI: 2-15%) in resource-limited settings
versus 4% (95% CI: 3-5%) in high-income countries [5].

Park et al. (2023) analyzed data from 6,994 children
(2012-2019), demonstrating significant reduction in
cerebral palsy incidence (7.5%; Cochran-Armitage
trend test p = 0.0464) without comparable declines
in neurodevelopmental delay (11.8%; p = 0.2244) or
sensorineural hearing loss (3.0%; p = 0.0667) [7].

Established risk factors for auditory impairment in HIE
include depressed Apgar scores, HIE severity, mechanical
ventilation requirement, ototoxic medication exposure, and
neonatal intensive care hospitalization exceeding 7 days [8].
Despite disproportionate HIE burden in resource-limited
settings, research remains scarce in these populations.
Notably, no previous investigations have specifically
evaluated outcomes following TH utilizing simple cooling
methods.

Therefore, this study aimed to establish the incidence
of hearing impairment following TH with simple
cooling methods and identify associated risk factors for
sensorineural hearing loss in HIE-affected neonates.

Materials and Methods

The study was conducted at neonatal clinics
and follow-up clinics of the Municipal Institution
«Regional Medical Center for Family Health» (Dnipro
Regional Council) and the Municipal Institution «City
Multidisciplinary Clinical Hospital of Mother and Child
named after Prof. M. F. Rudnev» (Dnipro City Council).
Ethical approval was obtained from the Dnipro State
Medical University’s Ethics Committee.

This retrospective cohort study enrolled 82 neonates
(first year of life) who underwent therapeutic hypothermia
(TH) between 2020-2023, utilizing systemic hypothermia
using simple cooling methods. Inclusion criteria comprised:
TH administration per standard indications (gestational age
>35 weeks; perinatal depression evidenced by Apgar score

<6 at 10 minutes or >10 minutes of primary resuscitation;
moderate-to-severe hypoxic-ischemic encephalopathy (HIE)
classified via modified Sarnat staging within 1-6 hours
post-delivery). Exclusion criteria included: gestational
age <35 weeks, congenital anomalies, confirmed genetic
disorders, progressive obstructive ventriculomegaly, prior
central nervous system infections, and neonatal hemolytic
disease. Short-term poor prognosis was operationalized as:
radiographic evidence of hypoxic-ischemic CNS lesions,
seizure activity, abnormal neuromotor tone, or inability to
establish full oral feeding by neonatal discharge [9]. Long-
term adverse outcomes were defined as cerebral palsy
diagnosis or structural brain abnormalities on neuroimaging.

Auditory assessment followed Order Ne 1144 (09.06.2021)
of the Ukrainian Ministry of Health («On Approval of the
Procedure for Conducting Children’s Hearing Screeningy)
[10]. Primary hearing screening employed elicited otoacoustic
emissions (OAEs) prior to neonatal discharge. Failed
screenings prompted secondary evaluation at 3 months via
OAEs or Auditory Brainstem Response (ABR) testing by
pediatric otolaryngology specialists.

All participants before age one received quarterly
multidisciplinary surveillance by pediatrician and pediatric
neurologists. Neurodevelopmental status was assessed
using Ages & Stages Questionnaires® (ASQ) (https://www.
broomfieldpediatrics.com/ages-stages-questionnaires/).
Neurosonographic screening was routinely performed to
detect post-ischemic cerebral pathology.

Statistical analyses included methods for assessing
effect in alternative response formats (two-tailed Fisher’s
exact test, y* test), as well as for evaluating differences
between two independent samples concerning any
quantitative indicator, using the Mann-Whitney U test.
For all types of analysis, the critical significance level
(o-level) was set at p < 0.05.

Results and discussion
During the observation period, 82 neonates underwent
therapeutic hypothermia. Baseline clinical characteristics
are presented in Table 1.
Table 1

Characteristics of children who underwent therapeutic hypothermia

Parameter

Characteristic

Gestational age at birth, weeks, median (quartiles; min—max)

39.5 (38.0-41.0; 39.0-40.0)

Birth weight, grams, median (quartiles; min—max)

3400 (3300-3980; 3130-3940)

Apgar score at 1 minute, median (quartiles; min—max)

2 (1-4; 1.5-2)

Apgar score at 5 minutes, median (quartiles; min—max)

3 (2-5; 3-4)

Boys, n (%)

51 (72.2%)

Girls, n (%)

31 (37.8%)

Maternal risk factors during pregnancy, n (%)

56 (68.3%)

Intrapartum factors, n (%)

25 (30.5%)

Fetal/newborn risk factors, n (%)

46 (56.1%)

Feto-placental risk factors, n (%)

9 (11.0%)

Intrauterine events, n (%)

33 (40.2%)

Major instrumental deliveries, n (%)

20 (24.4%)

First births, n (%)

45 (54.9%)

Cesarean delivery, n (%)

3(3.7%)

Meconium in amniotic fluid, n (%)

27 (32.9%)

Intubation in the delivery room, n (%)

82 (100%)
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Continuation of the table 1

Parameter

Characteristic

Need for heart compressions during initial resuscitation, n (%)

27 (32.9%)

Need for medications during initial resuscitation, n (%)

14 (17.1%)

Need for initial resuscitation >10 minutes, n (%)

82 (100%)

Need for mechanical ventilation (MV), n (%)

82 (100%)

Duration of MV, days, median (quartiles; min—max)

7 (3-17; 4-10.5)

Hemodynamic support, n (%)

27 (32.9%)

Duration of oliguria, days, median (quartiles; min—-max) | 3 (0-13; 0-7)
Seizures, clinical and/or EEG-confirmed, n (%) 34 (41.5%)
Initiation of enteral feeding, days, median (quartiles; min—max) 0 (0-2; 0-3
Initiation of oral feeding, days, median (quartiles; min—max) 7 (2-25; 4-11)
Duration of NICU stay for survivors, days, median (IQR; min—max) 26 (9-106; 14-41)
Neonatal sepsis, n (%) 3 (3.7%)
Short-term adverse outcomes at discharge, n (%) 6 (7.3%)

During the observation period, 82 neonates underwent
therapeutic hypothermia. Baseline clinical characteristics
are presented in Table 1. All participants had confirmed
birth asphyxia meeting criteria for therapeutic hypothermia
according to the Order No. 225 (28.03.2014) of the
Ministry of Health of Ukraine («Initial, resuscitation, and
post-resuscitation care of newborns in Ukraine»). The
study did not stratify participants by severity of hypoxic-
ischemic encephalopathy (HIE) given potential levelling
of specific clinical signs by hypothermia initiation within
the first 6 postnatal hours. Short-term adverse outcomes
occurred in 6 cases (7.3%), predominantly manifesting as

post-ischemic cerebral injury (basal ganglia ischemia or
diffuse hypoxic-ischemic encephalopathy).

Primary hearing screening identified 7 infants (8.5%)
with abnormal otoacoustic emission results at neonatal
discharge. Repeated examination including comprehensive
audiological evaluation confirmed sensorineural hearing
loss (SNHL) in 6 patients (7.3%), including 4 cases
(66.7%) with radiographically evident cerebral ischemic
lesions and 2 cases (33.3%) demonstrating moderate
ventriculomegaly.

Differences between cohorts with and without SNHL
are presented in Table 2.

Table 2
Characteristics of children with hearing impairments and without hearing impairments
Characteristic
Parameter . Children . Children who Fiid Childreq with diagnqsed
without hearing not pass the first sensorineural hearing
impairments (n=75) [ screening (n=7) loss (n=6)

Gestational age at birth, weeks, median (quartiles; 40 (38,0-41,0; . .
min-max) ( 3%,0-40,0) 39 (38-41; 39-41) 40 (38-41; 39-41)
Birth weight, grams, median (quartiles; min-max) 3700 (3000-3980; | 3650 (3300-3890; 3700 (3300-3970;

’ ’ ’ 3190-3940) 3450-3795) 3600-3890)
Apgar score at 1 minute, median (quartiles; min—-max) 2 (1-4; 2-3) 2,0 (1-3; 1-2) 2,0 (1-4; 1-3)
Apgar score at 5 minutes, median (quartiles; min—max) 3 (3-5; 3-4) 3,0 (2-5; 3-5) 4,0 (2-5; 5-5)
Lactate in the first 6 hours of life, mmol/L, median 2,0 (2,0-5,0; 6,45 (4,0-8,9; .
(quartiles; min—-max) 2,(0-3,0) (4,8-8,9) 4.0(2.0-8,9:208.9)
Boys, n (%) 45 (60,0) 6 (85,7) 5(83,3)
Girls, n (%) 30 (40,0) 1(14,3) 1(16,7)
Maternal risk factors during pregnancy, n (%) 49 (65,3) 7 (100) 6 (100)
Intrapartum factors, n (% )## 21 (28,0) 4 (57,1) 4 (66,7)
Fetal/newborn risk factors, n (%)## 45 (60,0) 1(14,3) 1(16,7)
Feto-placental risk factors, n (%) 7 (10,0) 2 (28,6) 2 (33,4)
Intrauterine events, n (%) 29 (38,7) 4 (57,1) 4 (66,7)
Major instrumental deliveries, n (%) 18 (24,0) 2 (28,6) 2 (33,4)
First births, n (%)# 38 (50,7) 7 (100) 6 (100)
Cesarean delivery, n (%)# 3(4,0) 2 (28,6) 2 (33,4)
Meconium in amniotic fluid, n (%) 25 (33,3) 2 (28,6) 1(16,7)
Intubation in the delivery room, n (%) 82 (100) 7 (100) 6 (100)
Need for heart compressions during initial
resuscitation, n (%)# ° 21(28,0) 6(85.7) 6 (100)
Need for medications during initial resuscitation, n (% )# 10 (13,3) 4 (57,1) 4 (66,7)
Need for initial resuscitation >10 minutes, n (%) 75 (100) 7 (100) 6 (100)
Need for mechanical ventilation (MV), n (%) 75 (100) 7 (100) 6 (100)
Duration of MV in days, median (quartiles; min—max) 7 (3-15; 4-9) 6 (4-17; 5-9) 6 (4-17; 5-9)
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Continuation of the table 2

Characteristic

Parameter . Children . Children who Qid Childreq with diagnqsed
without hearing not pass the first sensorineural hearing

impairments (n=75) [ screening (n=7) loss (n=6)

Duration of respiratory support (any method) in 8 (4-26; 7-14) | 14,5 (8-29; 13-15) | 14,5 (13-29; 13,5-22)

days, median (quartiles; min—max)

Need for hemodynamic support, n (%)# 21 (28,0) 6 (85,7) 6 (100)

Duratlpn ?f hemodynamlc support in days, median 3 (0-10; 3-4) 5 (3-7; 3-6) 4 (3-7: 3-6)

(quartiles; min—max)

DL_Jrat|on of oliguria in days, median (quartiles; 0 (0-1; 0-0) 3 (1-3; 1-3) 3 (1-3; 1-3)

min—max)

Seizures, clinical and/or EEG-confirmed, n (%) 30 (40,0) 4 (57,1) 4 (66,7)

St'art of enteral feeding in days, median (quartiles; 0 (0-2; 0-3) 6 (5-10; 6-8) 7 (5-11; 6-10)

min—max)

St_art of OE| feeding in days, median (quartiles; 7 (2-25: 5-9) 19 (19-21; 19-21) 19 (11-22; 19-21)

min—max

Duraﬁon of sFay.m NICU*for survivors, days, 25 (9-106: 19-33) | 30 (21-85; 29-37) 29 (15-85; 21-37)

median (IQR; min—max)

Neonatal sepsis, n (%)# 0 3 (42,9) 3 (50)

Short-term adverse outcomes at discharge from

hospital, n (%)# 2(2,4) 4 (57,1) 4 (66,7)

**Notes (Differences between the group of children without hearing impairments and the group with sensorineural hearing loss).
* — Statistically significant differences (p < 0.05) according to the Mann-Whitney U test.

** — Statistically significant differences (p < 0.1) according to the Mann-Whitney U test.

# — Statistically significant differences (p < 0.05) according to Fisher’s exact test.

## — Statistically significant differences (p < 0.1) according to Fisher’s exact test.

Comparative analysis revealed no significant differences
in gestational age, birth weight, or Apgar scores between
cohorts with and without SNHL.

Neonates with SNHL required significantly prolonged
respiratory support (median 14.5 days [13-29; 13.5-22])
vs neonates without SNHL (median 8 days [4-26; 7-14],
p < 0.05). They also exhibited an extended neonatal
intensive care unit hospitalization (median 29 days [15-85;
21-37]) vs 25 days ([9-106; 19-33], p <0.05), and delayed
establishment of oral feeding (median 19 days [11-22;
19-217) vs 7 days ([2-25; 5-9], p < 0.1 The SNHL cohort
showed significantly higher prevalence rates (p < 0.05) of:
primiparous delivery, cesarean delivery, cardiopulmonary
resuscitation with medication administration, postoperative
hemodynamic support requirement, and neonatal sepsis
occurrence. Furthermore, this group demonstrated
markedly increased incidence of short-term adverse
outcomes at discharge (2.7% vs. 66.7%, p < 0.05). Prenatal
risk factors for severe birth asphyxia were more frequently
observed in SNHL cases (p = 0.1)

The global prevalence of hearing impairments in the
general newborn population ranges from 0.1% to 0.4% [11],
while among infants admitted to neonatal intensive care
units, it reaches approximately 1.57% [12]. The prevalence
of sensorineural hearing loss diagnosed after at least five
years of follow-up in healthy newborns with a fifth-minute
Apgar score of 7-10 and no intensive care hospitalization is
approximately 0.6%, with equal distribution between sexes
[13]. The risk of hearing impairment is significantly elevated
in neonates with a history of birth asphyxia. A subset of
infants with hypoxic-ischemic encephalopathy (HIE) will
develop hearing deficits despite therapeutic hypothermia [7].

In the present study, sensorineural hearing loss was
diagnosed in 6 (7.3%) children who underwent systemic

hypothermia using simple cooling methods. A systematic
review by Pawale et al. (2024), encompassing 71 studies
and 5,821 infants, provided a detailed assessment of hearing
disorder prevalence in children with hypoxic-ischemic brain
injury. As previously reported, the overall prevalence of
hearing impairment in surviving infants with HIE following
therapeutic hypothermia was 5% (95% CI 3-6%, n=4,868
from 64 studies), compared with 3% (95% CI 1-6%,
n=953 from 19 studies) under normothermic post-asphyxia
conditions [5]. Notably, no statistically significant difference
was observed between the incidence rates of hearing
impairment after hypothermia in Pawale et al.’s (2024)
study and our findings (p=0.3394, according to y? test).

Among the 64 studies included in Pawale et al.’s (2024)
systematic review, only one reported evaluated manually-
regulated systemic hypothermia (employing simple cooling
methods) [5, 14], finding comparable hearing outcomes
between basic cooling (4/77 cases) and servo-controlled
systems (2/63 cases; Fisher’s exact test p=0.6904). Our
results similarly showed no significant divergence from servo-
controlled hypothermia data (p=0.4662, Fisher’s exact test).

The 5% impairment rate in moderate-to-severe HIE
contrasts with 3% [5] in mild HIE cohorts [5] and 10% in
non-cooled moderate-to-severe cases [5]. The design of our
study did not include an assessment of otoprotective effect;
however, extensive animal studies demonstrate significant
and clinically meaningful hearing preservation potential of
induced hypothermia [13].

The etiological spectrum of neonatal hearing impairment
encompasses diverse pathophysiological mechanisms. The
While the precise pathways mediating auditory damage
induced by birth asphyxia and hypoxia remain incompletely
characterized [13], clinical and histopathological studies
suggest hypoxia-induced injury to cochlear hair cells and
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retrocochlear auditory pathways. Notably, infants with
mild-to-moderate asphyxia exhibit significantly attenuated
otoacoustic emissions compared to controls, even when
standard neonatal hearing screening was normal. There is
also evidence suggesting potential synergistic interactions
between asphyxia and other pathological processes in
auditory pathway disruption [13,15,16].

In hypoxic-ischemic encephalopathy (HIE), the
vulnerability of the eighth cranial nerve to ischemic injury
may underlie observed hearing deficits, typically manifesting
as profound sensorineural loss. This frequently co-occurs
with midbrain and brainstem pathology. Thalamic and
basal ganglia lesions demonstrate particularly strong
associations with auditory impairment, whereas isolated
cystic encephalomalacia sparing brainstem structures
less commonly affects hearing function [2]. Our data
identify several clinically significant risk factors: severity
of birth asphyxia, postnatal clinical status, and concurrent
complications (particularly post-asphyxial sepsis). Notably,
the cohort with hearing impairment exhibited significantly
higher incidence of destructive post-ischemic cerebral
lesions, likely reflecting vestibulocochlear pathway damage.

Multiple studies have identified various neonatal risk
factors for hearing impairments in infants with HIE, including:

* Abnormal blood pH, base excess, lactate concentrations,
and aminoglycoside administration (Smit et al., 2013) [17];

* Depressed Apgar scores, dysglycemia, multiorgan
dysfunction, and elevated creatinine/liver transaminases
(Fitzgerald et al., 2019) [18];

* Hyperlactatemia, hyperglycemia, and advanced HIE
staging (Chen et al., 2021) [2];

* Abnormal blood pH, BE, and lactate (Michniewicz
etal., 2022) [19];

* Five-minute Apgar score <7 combined with
intensive care admission and mechanical ventilation
requirement (Hemmingsen D et al., 2024) [13].

In our cohort, neonates with sensorineural hearing loss
required significantly prolonged NICU hospitalization,
extended respiratory support, delayed oral feeding
initiation, and more frequent hemodynamic stabilization.
These parameters collectively reflect the severity of post-
asphyxial clinical compromise.

References:

Early recognition of these prognostic markers proves
critical for timely audiological intervention. Prompt
diagnosis and rehabilitation initiation substantially improve
neurodevelopmental outcomes, particularly for speech
acquisition and cognitive function [13].

The present study is subject to certain limitations,
primarily due to the relatively small sample size employed
for the analysis of risk factors, a factor which may lead to
a certain degree of bias in the conclusions drawn.

Conclusions. The incidence of auditory impairment
following systemic hypothermia utilizing simple cooling
methods demonstrated no significant divergence from
studies employing alternative or unspecified cooling
approaches during post-asphyxial management. Principal
determinants of hearing dysfunction included severity of
birth asphyxia, degree of postnatal clinical compromise,
extent of hypoxic-ischemic cerebral injury, and occurrence
of postnatal infectious complications. Enhanced
comprehension of these etiopathogenetic mechanisms
remains imperative for developing preventive strategies,
refining prognostic accuracy, and identifying high-risk
populations requiring targeted surveillance.
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GAKTOPH, IOB’A3AHI 3 HOPYIIEHHAM CJAYXY Y HEMOBJIAT, AKI OTPUMYBAJIA JIIKYBAJIbBHY
IrmoTEPMIIO

M. B. Conomenxo', O. H. Xapumonosa*

JIHINpoBcbKNUI Jep:KaBHUNH MeIHYHHUI YHIBEPCHTeT,
(m. Tuinpo, Ykpaiua)'
Komynanbne nignpuemcTBo «PerioHajbHuii MeIMYHUI HEHTP POAMHHOIO 310p0B’s» JIHinponeTpoBcbKOI 00J1aCHOI paau,
(m. Ininpo, Ykpaina)’

Pesrome.

Acikcist mpu HaApOIKEHHI Ta TIMOKCHYHO-IIIeMiYHa eHnedatonarisi € OCHOBHOIO MPHYUHOIO YIITKOIKEHb TOJIOBHOTO MO3KY He-
MOBIAT. JIiKyBanbHa TiMOTEpMisl 3HHKY€E PH3HK CMEpTi a0 THKKOT iHBaMiAHOCTI y Billi 18-24 micsmiB y miTeil 3 BaXXKOIO achikciero.
AuJte cepen TUX, XTO BI)KHB, YAaCTKa JITEH Ma€ MiIBUILCHUN PU3UK MTOPYIIEHB CTAaHy 30pOB’s, B TOMY YHCII 1 HOPYIIEHb CIyXy. Majo
BHBYCHOIO Ha TETEPIIIHII Yac € yacToTa MOPYIIECHb CIYXy Y HITeH Micis JiKyBalIbHOI TiMOTepMil 3 ypaXyBaHHIM Pi3HUX TEXHIYHUX
pizHOBHIB ii pOBEACHHS.

Tox, METOI0 HAIIIOTO AOCIiIKEHHS OyJI0 BU3HAUCHHS YACTOTH MOPYIIECHb CIIyXY Y HEMOBIIAT ITiCJIs JIIKYBaJIbHOT TiTOTEPMIl 3 BUKO-
PHUCTaHHIM IPOCTUX 3aC001B OXOJOMKECHHS, a TAKOXK JOCITIKCHHS (PaKTOPiB PU3HUKY, ITOB’I3aHIX 3 HEHPOCCHCOPHOIO BTPATOIO CIYXY
Y HEMOBIIAT 3 TIHOKCHYHO-1IIEMIYHOIO eHIle(atonarieto.

Marepiaiu Ta MeToau. Byio npoBeeHe peTPOCTIEKTUBHE KOTOPTHE KITiIHIYHE JOCIIDKEHHS, Ky OyJi BKITIOYCH] 82 IUTHHH MEPILIOTO
poxy sxutts (51 (72,2%) xnomaukwn Ta 31 (37,8%) niBUaTOK), SIKi MAIIH BaXKKY aC(iKCiIO IICIISI HAPODKEHHS 1 IKMM IIPOBOAMIIACH TiKyBaIbHA
rinoTepMist (CHCTEMHA TiIOTepMis 3 BUKOPHCTAHHAM MPOCTHUX 3ac001B 0xoomkeHHs) mpotsirom 2020-2023 pokis. Kpurepismu BKITIOUCHHS
Oynu IPOBECHHS JIIKYBaJIbHOI TIMOTEpMIi MTiCTIsl HAPOMIKESHHS BIAIIOBITHO 10 MOKAa3aHb (TecTamifHuil BiK >35 TIKHIB; O3HAKH MEPUHA-
TaspHOI fenpecii (ouiHka 3a mkanoro Anrap (OLIA) < 6 na 10-it XBUIHHI KUTTS a00 MPOBEACHHS IEPBIUHHOI peaHiMallii MpoTAroM He
mernte 10-xBwinH); noMipHa a00 BakKKa TIIOKCHYHO-1IIeMiYHa eHIedaonaris (3a JTaHUMK MOAN(IKOBAaHO]I IIKaIK Sarnat), HasBHA y Billi
1-6 ronun). Kputepismu BUKITFOUEHHS Oy/M recTalliifHui Bik MeHIIE 35 TIDKHIB, JIarHOCTOBaHI BPOKEHI BaI PO3BUTKY, TCHETHYHI Ae(eK-
TH, IPOrPECyr0Ya BEHTPUKYIOMETaITisl OOCTPYKTHBHOTO XapakTepy, IepeHeceHi HelpoiHdeKii, reMOTiTHYHa XBOp0Oa HOBOHAPOKEHOTO.

[IpoBoaMBCS TpHOXETATHUI CKPUHIHT CITyXy (TIEpIIi ABa €TaIH 3 3aJy4eHHSIM OTOAKyCTUYHOI eMicii, TpeTiii eTan — MOBHE ayio-
JIOTIYHE 00CTEKEHHS).

CraructudHa 00poOKa pe3yabTaTiB MPOBOAMIIACE 3 BAKOPHCTAHHAIM METO/IIB OLIHKH €(EeKTy MPHU alIbTepHATUBHIN (HOpMi pe3yasTary
peaxuii (Tounuit kputepiit Dimepa, IBOCTOPOHHII; Xi-KBaIpaT), OLIHKHU BiAMIHHOCTEH MiX IBOMa HEe3aJIS)KHIMHU BUOIpKaMH 3a piBHEM
Oynb-KO0i 03HAKK, BUMIPSIHOI KITBKICHO, MK ManuMu BuOipkamu (kpuTepiit ManHa-YitHi). {7 BCiX BUIIB aHATi3y KpUTHYHE 3HAYCHHS
piBH: 3HauymIocTi (p) npuiimanocs < 0,05.
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Pe3yabrarn. HecripusminBi HaclIiAKK TIMOKCHYHO-IMEMIYHOTO YIIKOIKEHHS y BUIISAL JECTPYKTHBHUX 3MiH MO3KOBOI TKaHHHH
Ta JiarHO3Y JUTSIOTO IepebpaibHOoro napanidy Oymu 3adikcosani y 6 (7,3% niteit). Cim miteii (8,5%) IponeMOHCTpYBaIH aHOMAIbHI
(TTO3UTHBHI) pe3yibTaTH APYTOro eTarry OTOaKyCTHYHOI eMicii. JliarHo3 HeHpOCeHCOPHOI TYTOBYXOCTi OyB BcTaHOBIEeHHH y 6 (7,3%)
JiTeit (i maHi TOCTOBIPHO He BiIPI3IHCH Bi pe3yibTaTiB IHIINX JOCIIIKEHB, e He Oylia 3asBJIeHA JIIKyBaIbHa TiIOTEPMist 3 BUKO-
pHCTaHHSIM HPOCTHX 3ac00iB oxonomkeHHs). Cepen aiTeil 3 HEHPOCEHCOPHOIO TYTOBYXICTIO y 4 Oyiay BUSIBIEHI IECTPYKTUBHI MOCTi-
IIeMIYHI ypaXeHHSI MO3KY, a y 2 BUSBILUIACH BEHTPHUKYIOAMIATAIlSI O1YHAX MITyHOYKIB OMipHOTO cTyneHs. HeMoBmsTa 3 mposiBaMu
HEHPOCEHCOPHOI TYTOBYXOCTI MaJH JOCTOBIPHO JIOBIIY TPUBAJICTH pecmipaTopHoi minTpumMku (8 (4-26; 7-14) nmpotu 14,5 (13-29;
13,5-22) nmuis, p<0,05), TpuBanicTs nepedyBaHHs y BifmiaeHH] iHTeHCHBHOI Teparii (25 (9-106; 19-33) mporu 29 (15-85; 21-37) nHis,
p<0,05) Ta noBIIMII Yac 10 MOYATKY OpajbHOro XapuyBaHHH (7 (2-25; 5-9) npotn 19 (11-22; 19-21) guis, p<0,1). lit 3 HOpymIeHHIMHA
CITyXy MaJH JOCTOBIpHO BHITY 9acToTy (p<0,05) HapoKeHHS MiJl Yac MepIIX MOJIOTiB, HEOOXiTHOCTI IPOBEIEHHS KecapeBa PO3THHY,
NOTpeOH MPOBENICHHS HETIPSIMOTO Macaxy CepIis Ta BBEACHHS MEIMKAMEHTO3HHX IIperapariB i yac IepBUHHOI peaHiMallii, motpedu
IIPOBE/ICHHS TEMOAMHAMIYHOI MIATPUMKH B ITICIISIIIONIOTOBOMY IIEPioJii Ta YaCTOTH PO3BUTKY CETICHCY HOBOHAPOKEHOTO. JlocToBipHO
BHUIIOIO TaKOX OyJia 9acTOTa BHSIBJICHHS KOPOTKOTEPMIHOBHX HECIIPHUSATIMBUX HACIHIAKIB acikcii Ta TiMOKCHIHO-IMEMITHOI eHIeda-
Jomarii Ha MOMEHT BHITUCKH 3 JiKapHi (2,7% mpotu 66,7%, p<0,05).

BucnoBkn. TakuM 4MHOM, 9acTOTa MOPYIICHB CIIYXy Y AiTeH Micis JTiKyBaJbHOI rioTepMii 3 BHKOPUCTAHHSAM IIPOCTHX 3aC00iB
OXOJIOJPKEHHS HE BIIPi3HSUIACh BiJl pe3ynbTaTiB JOCII/KEHb, ¢ He OyB 3asBIeHHI ToAi0HHIi crioci6 oxoomkeHHs. PakTopaMu pU3HKyY
MIOpYIIEeHb CITyXy OyiH BaxkicTb acikcii Ipu HaApOPKEHHI, TSHKKICTD CTaHy AUTHHH B ITICIISIIIONOTOBOMY HEPiofi, TSKKICTh YPaKeHHS
MO3KOBOI TKAHUHH Ta MOCTHATAIBHI iH(EKIiIHI YCKIaJHEHHS.
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