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Abstract. Congenital heart defects (CHD) are a serious problem in pediatrics due to their
high prevalence and the need for early surgical correction due to serious health problems and
disabilities of the child. Scientific research is being conducted worldwide to improve the
diagnostics of neurological disorders in children with congenital heart defects and, at the same
time, to develop effective methods for preventing the disease and its complications. Analysis of
clinical aspects of changes in the central nervous system (CNS) in children with congenital heart
defects and optimization of early diagnostic methods in this group of children remains a priority
area of modern medicine.
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AnHoTaunusi. Bpoxnennsie mopoku cepaua (BIIC) sBusrorcs ceppe3Hoil mpobiemoil B
HeUaTpUU, BCIEICTBUE BBICOKOM PACHPOCTPAHEHHOCTH U HEOOXOJUMOCTH  paHHEH
XUPYPrU4E€CKOH KOPPEKLMH H3-3a CEPhE3HbIX HAPYLIEHUH 370pOBbS U MHBAIUIHOCTU peOEHKA.
Bo BceM mupe nmpoBOIATCS HaydyHbIE MCCIEAOBAaHHUs, HAIIPABJICHHBIE Ha COBEPIICHCTBOBAHUE
JUAarHOCTHKH HEBPOJIOTMYECKUX HAPYIICHWM Yy JETeH C BPOXACHHBIMM IIOPOKaMHU CepAla H
OJTHOBPEMEHHO Ha pa3paboTKy 3((eKTUBHBIX METOAOB NpO(UIAKTHKH 3a00JE€BaHUS U €ro
OCJIOKHEHUH. AHAIN3 KIMHWUYECKUX aCIEKTOB W3MEHEHUM LIEHTPAJbHONM HEPBHOW CHCTEMBI
(IHC) y nerelt ¢ BpOXICHHBIMM IOpPOKaMHM ceplla M ONTHUMHU3AaLUU METOJ0OB paHHEH
JUAarHOCTHKU B JAHHOW IpYIIIE AETEH OCTAaeTCs NMPUOPUTETHBIM HAIPaBICHUEM COBPEMEHHOU
MEIWLIVHBI.

KuioueBble cjioBa: BpOXKICHHBIC TTOPOKH CEepALIA, IETH PAHHETO Bo3pacTa, TskecTh BIIC

H3ox. Tyrma ropak nykconnapu (TIHOH) Oomamappa roxopu mapakajga TapKaJIMIIA Ba
KUJIANA COFJIUK MyaMMOJapy Xamja OOJJAHWHT HOTHUPOHJIHMTH Tydaiim 3pTa KappoXJIUK
TYy3aTHII 3apypaTu cabaliiu neauaTpusga MyXuM MyaMmo XucoOnananu. byTyH ayHéna Tyrma
IOpaK HYKCOHJIapu Oyiran Oojanapja HEBPOJOTHK Y3rapUIUIApHU TAIIXHCIAIl YCYJUIAPHHU
TAaKOMHJUIALITUPHINTA, UIYHUHIJIEK KAacaUIMK Ba YHUHI acopaTjiapUHU OJJIMHU OJIMIIHUHT
camapalii yCyJUIapMHU HIUIA0 YMKWIITa KapaTHiTaH WIMHH TaIKUKOTIap OMHO OOpMIMOKIA.
TyrmMa ropak HykcoHnapu Oynran Oomamapna wmapkasuii acad tusumugaru (MAT)
Y3rapunuIapHUHT KIMHAK KUXATIApUHU TaxJIMiI KWIMOI Ba ymOy rypyx Oosanmapuma spra
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TaIXUC KYWHII yCYJUIADUHH  ONTHMAUTAINITHPUIN 3aMOHABUHW THOOMETHHHT  yCTYBOD
nyHanuuapuaas oupu 0Yiub KoIMOKIa.

Kanur cy3aap: TyFma opak HyKCOHJapu, €m Oomanmap, TyFMa IOpaK HYKCOHJIAPUHHUHT
OFUPJIUTU

Relevance. Congenital heart defects (CHD) occupy a leading place in the structure of
congenital pathology in children and are one of the main causes of infant and early childhood
morbidity and mortality [6,10,11]. In recent decades, due to advances in cardiac surgery and
intensive care, the survival rate of children with CHD has significantly increased, which has led
to a rise in the number of patients with a chronic course of the disease and varying degrees of
defect severity [1,5,7].

Modern studies show that the severity of CHD is determined not only by the anatomical
defect, but also by the degree of hemodynamic disturbances, the severity of hypoxemia, and the
impact of the defect on systemic and cerebral perfusion [2,14]. Cyanotic forms of CHD are
particularly unfavorable, as they are accompanied by chronic hypoxia, which negatively affects
the development of organs and systems, including the central nervous system [3,4,15].

It has been established that with increasing age of children, in the absence of timely surgical
correction, there is a progression of hemodynamic load and deterioration of clinical condition,
which is manifested by an increase in the proportion of moderate and severe forms of CHD [9].
This is associated with the progression of heart failure, the development of pulmonary
hypertension, and prolonged exposure to hypoxemia [12,13].

Despite a significant number of studies devoted to congenital heart defects, the issues of
age-related dynamics of CHD severity and its clinical consequences remain insufficiently
studied, especially in the population of young children [8]. This necessitates further investigation
of the structure and severity of CHD, taking into account age-related characteristics, which is
important for optimizing diagnosis, timing of surgical intervention, and disease prognosis.

Materials and Methods. The study was conducted at the multidisciplinary pediatric clinic
of Samarkand State Medical University, as well as at medical institutions in the Samarkand
region. Children of early age from 12 to 71 months (1 to 5 years) were examined. The main
group included 226 children with congenital heart defects (CHD), who were divided into three
groups depending on age; the mean age was 2,8+1,1 years.

The control groups were formed from clinically healthy children of comparable age and
sex. The total number of children in the control group was 97. The control groups were formed
based on comparability with the main group by age intervals (12-23 months, 24-35 months, 36—
72 months), which ensured the validity of the comparative assessment of cognitive, emotional-
behavioral, and neurological status.

A comprehensive examination was carried out with the participation of a pediatric
cardiologist, cardiac surgeon, and neurologist. It included assessment of somatic and
neurological status, as well as collection of anamnestic data (perinatal period, developmental
characteristics, and comorbidities). Methods for evaluating the state of the central nervous and
cardiovascular systems were used, including electroencephalography (EEG), echocardiography
(EchoCG), and pulse oximetry (SpO:). These methods made it possible to assess the functional
and structural state of the brain and hemodynamics. Laboratory investigations included general
and biochemical blood tests.

Statistical analysis was performed using the IBM SPSS Statistics software package,
applying both parametric and non-parametric methods. Differences were assessed using
Student’s t-test, the chi-square (%) test, the Mann—Whitney U test, and other methods, with a
significance level of p<0,05.

Results. The analysis of the distribution of congenital heart defects (CHD) by type and
severity showed that acyanotic forms predominated in the structure of the examined patients
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(69,0%); however, a significant proportion consisted of cyanotic defects (31.0%) accompanied
by chronic hypoxemia.

Assessment of severity revealed that moderate and severe forms of CHD accounted for the
majority of cases (37,2% and 32,7%, respectively), indicating a substantial clinical burden in the
study group. Comparative analysis across age groups demonstrated a significant increase in the
proportion of cyanotic and severe forms of CHD with increasing patient age (p<0,05), suggesting
a cumulative effect of hypoxia and later surgical correction in older children.

Analysis of the distribution of children with congenital heart defects by type and severity
(Table 1) showed that acyanotic forms of CHD predominated in the main group, accounting for
69,0% (156 children), whereas cyanotic forms reached 31,0% (70 children), indicating a
considerable prevalence of defects associated with chronic hypoxemia.

Table 1.
Distribution of children with CHD (main group) by type and severity.
group) by typ y
group I group group ol
Indicator _ = = main group
(n=93) II (n=75) I (n=58) (n=226)
Type of CHD
‘ 32 32 156
0
Acyanotic forms 72(74%) | (69 3%) (55.2%) (69.0%)
_ 23 26 70
0
Cyanotic forms 21 (22,6%) (30,7%) (44,8%) (31,0%)
Severity of CHD
. 23 13 68
0
Mild 32 (34,4%) (30,7%) (22,4%) (30,1%)
28 19 84
0
Moderate 37 (39,8%) (37.3%) (32,8%) (37,2%)
24 26 74
0
Severe 24 (25,8%) (32,0%) (44,8%) (32,7%)

Comparative analysis by age groups revealed a clear trend toward an increase in the
frequency of cyanotic forms with age. Thus, in children aged 12-23 months, their proportion was
22,6%; in Group II (24-35 months) — 30,7%; whereas in the older age group (36—72 months) it
reached 44,8%. Accordingly, the proportion of acyanotic forms decreased with increasing patient
age. These differences indicate an accumulation of more severe forms of CHD in older children.
A similar pattern was observed when assessing the severity of congenital heart defects.

Mild forms of CHD were more common in younger children (34,4%) and less frequent in
older children (22,4%). At the same time, the proportion of severe forms increased from 25,8%
in the 1-2 year age group to 44,8% in children aged 3—5 years. The frequency of moderate CHD
remained relatively stable, although it also showed a tendency to decrease in the older age group.

Conclusion. The obtained data indicate that with increasing patient age, there is a rise in the
proportion of hemodynamically significant and severe forms of congenital heart defects, which is
likely due to later diagnosis and delayed surgical correction. The prolonged course of the defect
is accompanied by chronic hypoxemia and overload of the cardiovascular system, creating
conditions for the development of neurological and cognitive impairments.
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