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v Resume

Developmental delays and neurological disorders in children represent a significant global health
challenge, affecting approximately 15-20% of the pediatric population. This article examines the etiology,
diagnostic approaches, and evidence-based interventions for conditions such as autism spectrum disorder
(ASD), cerebral palsy (CP), epilepsy, and cognitive delays. Key risk factors—including genetic predisposition
(40-60% of cases), perinatal complications (15-20%), and environmental influences (30-50% increased risk
from toxic exposures)—are analyzed. Early intervention, particularly before age 3, improves outcomes by up to
30%, yet disparities in access persist, especially in low-resource settings. The review highlights advancements
in neuroimaging (e.g., DTI detecting white matter abnormalities in 60-70% of cases) and genetics (whole-
exome sequencing diagnosing 30—40% of idiopathic cases). Therapeutic strategies such as the Early Start
Denver Model (ESDM) demonstrate substantial efficacy (1.2 SD cognitive gains), while emerging technologies
like virtual reality and transcranial stimulation show promise. However, barriers—including diagnostic delays
(averaging 13.5 months) and therapist shortages—underscore the need for global policy reforms. This synthesis
advocates for universal screening, multidisciplinary care models, and precision medicine to optimize
developmental trajectories

Keywords: developmental delay, pediatric neurology, autism spectrum disorder (ASD), cerebral palsy,
epilepsy, early intervention, neuroplasticity, biomarkers, tele-rehabilitation, global health

BOLALARDA RIVOJLANISH KECHIKISHI VA NEVROLOGIK KASALLIKLAR
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v Rezyume

Bolalardagi rivojlanish kechikishlari va nevrologik kasalliklar global salomatlik uchun jiddiy muammo
bo'lib, bolalar aholisining taxminan 15-20 foiziga ta'sir qiladi. Ushbu maqolada autizm spektrining buzilishi
(ASD), miya yarim palsi (CP), epilepsiya va kognitiv kechikishlar kabi holatlar uchun etiologiya, diagnostika
yondashuvlari va dalillarga asoslangan aralashuvlar ko'rib chiqiladi. Asosiy xavf omillari, jumladan irsiy
moyillik (40-60% hollarda), perinatal asoratlar (15-20%) va atrof-muhit ta'siri (toksik ta'sirlar xavfi 30-50%
ga oshadi) tahlil qilinadi.

Erta aralashuv, ayniqgsa 3 yoshga to'lmasdan, natijalarni 30% ga yaxshilaydi, lekin kirishdagi
nomutanosibliklar, ayniqsa resurslari kam bo'lgan sharoitlarda saqlanib qoladi. Sharh neyroimaging
(masalan, 60-70% hollarda oq moddaning anomaliyalarini aniqlaydigan DTI) va genetika (idyopatik
holatlarning 30-40 foizini tashxislash uchun butun ekzoma ketma-ketligi) sohasidagi yutuqlarni ta'kidlaydi.
Early Start Denver Model (ESDM) kabi terapevtik strategiyalar sezilarli samaradorlikni namoyish etadi (1,2
SD kognitiv yutuqlar), virtual haqiqat va transkranial stimulyatsiya kabi rivojlanayotgan texnologiyalar va'da
beradi. Biroq, diagnostik kechikishlar (o'rtacha 13,5 oy) va terapevt etishmasligi kabi to'siqlar global siyosat
islohotlari zarurligini ta'kidlaydi. Ushbu sintez rivojlanish traektoriyalarini optimallashtirish uchun universal
skrining, multidisipliner parvarish modellari va aniq tibbiyotni qo'llab-quvvatlaydi

Kalit so'zlar: rivojlanish kechikishi, bolalar nevrologiyasi, autizm spektrining buzilishi (ASD), miya yarim
palsi, epilepsiya, erta aralashuv, nevroplastiklik, biomarkerlar, tele-reabilitatsiya, global salomatlik
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3AJEPKKHU PA3BBUTHSI U HEBPOJIOTUYECKHUE PACCTPOMCTBA VY JIETEA
Hypmanos Acnuooun axcpuooun yenu, *Hacynnaes @aiizu Omabex yanu

Hapowutickoro 061acTHOTO MHOTOITPOMHIEHOTO TETCKOTO METUITMHCKOTO IIeHTpa, HaBoniickuit
TOCyAapCTBeHHBIN yHUBepcuTeT, T. HaBown, yi. U6u Cuno, 45, 210100, Temn.: +99879 225073, am.
moura: Info@nspi.uz
HaBowiickuii rocynapcTBeHHBIN yHUBEpCHUTET, I. HaBowu, yi. MIou Cuno, 45, 210100, Tein.: +99879
225073, a1. moura: Info@nspi.uz

v’ Pestome

3aoeporcku pazeumus u HespooZuUecKue PACCHMPOIICEA y Oemell npeocmaegiaom coooii
cepve3Hyo npoodemy 01 2106anbHo20 30pasooxXpanenus, 3ampazueasn npumepuo 15-20% oemckozo
Hacenenua. B oannoii cmamve paccmampuesaiomca muono2usn, ouazHocmuiecKkue nooxoovl u
HAYYHO 000CHOBAHHBIE MEMOObL 1IEYEHUA MAKUX COCMOAHUIL, KAK PACCMPOIICMEa aymUucmuyeckozo
cnekmpa (PAC), oemckuii yepedopanvuwiit napanuy ([LII), snunencus u 3a0epicku KOZHUMUBHO20
pazeumun.  Ananuzupyromca  Kiiouegple  (PaKkmopwvl  pucka, GKANOYAA  2€HEMUYECKYIO
npeopacnonodxicennocms (40-60% cayuaes), nepunamanvnvie ocnoxcuenuna (15-20%) u enuanue
OKpydcaiowieli  cpeovl (PUCK MOKcuuecKkozo 6o3oelicmeus noeviuien Hna 30-50%). Paunee
eMeuiamenscmeo, 0CoO0eHHo 00 3 nem, yayuuiaem pesynvmamsl 00 30%, oonako HepaseHcmeo 6
oocmyne K HeMy COXPAHAEMCA, OCOOEHHO 6 YCI06UAX O0ZPAHUUEHHBIX pecypcos. B o0o3ope
oceewyaromea  oocmudceHun 6 oonacmu  Heiiposuszyanuzauyuu (Hanpumep, DTI nozeonaem
oonapyycums anomanuu 6enozo eewjecmea ¢ 60-70% cnyuaes) u zememuxu (NOAHOIKIOMHOE
CeKeeHUpoGanue  nozeonsem  ouazHocmuposamov  30-40%  uouonamuueckux  ciayuaes).
Tepaneemuueckue cmpamecuu, maxue kak /leneepckaa moodenv pannezo cmapma (ESDM),
0eMOHCmPUpyom 3Hauumensvuyr Ihgpexmuenocms (kocnumuensiii npupocm 1,2 SD), 6 mo épems
KaK HO@ble MexXHON02UU, maKue KaK 6UPmyaibHas peaibHOCHb U MPAHCKPAHUAbHAA CHUUMYAAWUA,
ooHnaoéxncusarom. OOHAKO NPEnIMCMEUA, GKIIIOUAA 3A0ePHCKU 6 ouazHocmuke (¢ cpeonem 13,5
Mecaues) u HeX6amKy mepaneemos, NOOUEPKUBAIOM He0OX00UMOCHb 2100ANbHBIX NOIUMUYECKUX
pepopm. B amom cunmeze 060cHogvleaemcsa HeOOX00UMOCHIb 8Ce0OU €20 CKPUHUH2A, MOoOeell
MENCOUCUUNTUHAPDHOU NOMOWU U NPEYU3UOHHOU MeOUUUHbl 0711 ORMUMUZAUUW MPAEKMOPUl
pazeumus

Knrouesnle cnosa: 3adepicka pazeumus, 0enmcKdas Heepoao2us, pacCmpoiicmea aymucmuieckozo
cnekmpa (PAC), Oemckuii uepedpanvHblil napanuy, INUIEHCUs, PAHHEE 6MeUulamesnbCcmaeo,
HelponaacmuyHocmy, GuomMapkepul, meiepeaounumayus, 2100aabHoe 30pagooxXpaneHue

Relevance
D evelopmental delays and neurological disorders in children represent a critical public health
concern with far-reaching consequences for individuals, families, and society. Recent
epidemiological studies indicate that approximately 15-20% of children worldwide experience some
form of developmental delay or neurological impairment [Shevell et al., 2020, p. 45]. The World Health
Organization (WHO) reports that 1 in 6 children is born with a developmental disorder, translating to
nearly 17% of the global pediatric population [WHO, 2020, p. 12].

The spectrum of these conditions encompasses diverse manifestations, ranging from mild speech
delays to severe neurodevelopmental disorders such as autism spectrum disorder (ASD) and cerebral
palsy. Research demonstrates that early identification and intervention significantly improve long-term
outcomes, with studies showing up to 30% better prognosis when interventions begin before age 3
[Zablotsky et al., 2019, p. 1023]. However, significant disparities exist in diagnosis and treatment access,
particularly in low- and middle-income countries where up to 75% of affected children may not receive
appropriate care [Olusanya et al., 2018, p. €26].

Materials and methods
The economic burden is substantial, with annual costs exceeding $50 billion in the United States alone
for autism-related care [Leigh & Du, 2015, p. 788]. Beyond financial implications, these conditions
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profoundly impact family dynamics, with parents of affected children reporting 3-5 times higher stress
levels compared to control groups [Hayes & Watson, 2013, p. 375].
Current research emphasizes the multifactorial etiology of these conditions, including:
o Genetic predisposition (accounting for 40-60% of cases [Sandin et al., 2017, p. 1])
. Prenatal and perinatal complications (contributing to 15-20% of neurological disorders [Graham et
al., 2016, p. 1584])
o Environmental factors (such as heavy metal exposure increasing risk by 30-50% [Yousefi et al.,
2022, p. 8])

This article examines current understanding of these complex disorders through analysis of recent
studies published between 2010-2023, focusing on evidence-based screening tools, innovative therapeutic
approaches, and global health perspectives.

The main objective of this study is to provide an in-depth analysis of the etiology, early detection
methods, modern diagnostic technologies (e.g., neuroimaging and genetic testing), and effective treatment
strategies for developmental delays and neurological disorders in children (autism spectrum disorder,
cerebral palsy, epilepsy, cognitive delays). The study also highlights the challenges of diagnostic delays in
resource-limited settings and the shortage of qualified specialists, and highlights the need for coordinated
and precise medical approaches in the global health system.

ypes of Developmental Delays
1. Speech Delay

Characterized by slower-than-expected acquisition of language milestones, with expressive language
more frequently affected than receptive capabilities [Paul & Norbury, 2012, p. 45]. Prevalence estimates
range from 5-12% in preschool populations, with 40-60% of late talkers demonstrating persistent
language impairments [Dale et al., 2020, p. 1023].
2. Motor Delay
Defined as failure to achieve gross motor (e.g., sitting, walking) or fine motor (e.g., pincer grasp)
milestones within 2 standard deviations of normative timelines [Wilson et al., 2017, p. 78]. Population
studies identify:
a) 3-5% prevalence for isolated motor delays
b) 15-20% co-occurrence with cognitive impairments [Smits-Engelsman et al., 2021, p. 5]
3. Cognitive Delay
Manifested through deficits in:
a) Working memory (effect size d=1.2 vs typical peers) [Alloway, 2018, p. 34]
b) Executive functioning (30-50% impairment rates) [Diamond, 2020, p. 112]
c) Academic achievement gaps widening by 0.5 SD annually [Geary, 2021, p. 67]
Common Neurological Disorders in Children
Autism Spectrum Disorder (ASD)
. Core Features:
a) Social communication deficits (89% sensitivity on ADOS-2) [Lord et al., 2022, p. 15]
b) Restricted/repetitive behaviors (RRB-70 scale scores >24) [Bodfish et al., 2020, p. 89]
. Epidemiology:
a) 1:36 prevalence in US children [Maenner et al., 2023]
b) 4:1 male-to-female ratio [Loomes et al., 2022, p. 712]
Cerebral Palsy (CP)
. Etiology:
a) 70% prenatal causes (e.g., PVL, congenital anomalies) [Graham et al., 2022, p. 45]
b) 20% perinatal hypoxia-ischemia [Novak et al., 2020, p. 12]
. Motor Subtypes:

Epilepsy

. Classification:
a) Focal onset: 60% of pediatric cases [Wirrell et al., 2022, p. 23]
b) Generalized: 30% (including absence seizures) [Fisher et al., 2022, p. 56]

Results and discussions
Developmental delays and neurological disorders in children require comprehensive, multidisciplinary
approaches to diagnosis and intervention. Early identification remains the cornerstone of effective management,
with screening tools such as the Denver Developmental Screening Test (DDST) demonstrating 85-90%
sensitivity in detecting developmental concerns when administered between 12-36 months of age [Frankenburg
et al., 2017, p. 112]. However, contemporary research highlights the need for -culturally adapted
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screening instruments, as standard tools may underidentify delays in non-Western populations by 15-20%
[Sabanathan et al., 2021, p. 4].

Diagnostic Advancements

Recent innovations in neuroimaging and genetic testing have revolutionized diagnostic precision:

o Diffusion tensor imaging (DTI) reveals white matter abnormalities in 60-70% of children with
unexplained developmental delay [Pujol et al., 2020, p. 345]
o Whole-exome sequencing identifies pathogenic variants in 30-40% of cases previously labeled

"idiopathic" [Deciphering Developmental Disorders Study, 2019, p. §]
o Eye-tracking technology detects ASD risk with 88% accuracy as early as 12 months [Jones & Klin,
2020, p. 896]
Therapeutic Interventions
1. Speech and Occupational Therapy
Meta-analyses confirm that early, intensive speech therapy (=8 hours/week) improves language outcomes
by 1.5-2 standard deviations in children with expressive delays [Roberts & Kaiser, 2015, p. 180].
Occupational therapy incorporating sensory integration techniques shows particular efficacy for ASD,
reducing maladaptive behaviors by 40-60% across 12-week interventions [Schaaf et al., 2018, p. 512].
2. Pharmacological Approaches
While medication cannot address core developmental deficits, targeted pharmacotherapy manages
comorbid conditions:
a) Epilepsy: Levetiracetam demonstrates superior cognitive outcomes versus phenobarbital (IQ
difference +7.2 points) in epileptic encephalopathies [Sharma et al., 2022, p. 104]
b) ADHD: Methylphenidate improves attention span by 25-35% in children with comorbid
developmental delay [Pearson et al., 2021, p. 67]
) Spasticity: Botulinum toxin injections combined with physiotherapy increase functional mobility by
50% in cerebral palsy [Novak et al., 2020, p. 12]
3. Neurorehabilitation Paradigms
Emerging technologies show remarkable promise:
a) Constraint-induced movement therapy (CIMT) induces cortical reorganization in hemiplegic CP, with
70% achieving functional hand use after 60-hour protocols [Gordon et al., 2021, p. 230]
b) Virtual reality systems enhance motor learning in developmental coordination disorder (effect size
d=0.89) [Adams et al., 2022, p. 7]
c) Transcranial direct current stimulation (tDCS) paired with cognitive training boosts working memory
in intellectual disability (35% gain vs. sham) [Costanzo et al., 2020, p. 145]
Barriers to Care
Despite therapeutic advances, significant challenges persist:
a) Diagnostic delays: Average lag from first concern to diagnosis remains 13.5 months for ASD in high-
income countries [Daniels et al., 2022, p. 3]
b) Therapist shortages: Low-income regions have <1 pediatric therapist per 100,000 children [WHO,
2021, p. 23]
) Financial burdens: Annual out-of-pocket costs for therapies exceed $5,000 for 60% of US families
[Lipkin et al., 2020, p. 1124]
Future Directions
Personalized medicine approaches are gaining traction:
. Biomarker-guided therapy: EEG-based stratification predicts response to ASD interventions with 82%
accuracy [Dawson et al., 2022, p. 15]

. Tele-rehabilitation: Virtual therapy sessions maintain 85% efficacy of in-person delivery [Ellimattil et
al., 2023, p. 9]
. Microbiome modulation: Probiotic interventions show 30% reduction in ADHD symptoms in pilot

trials [Partty et al., 2022, p. 5]

This evidence underscores the critical need for two-tiered solutions: (1) population-level screening
programs to reduce diagnostic delays, and (2) individualized treatment algorithms combining biological,
behavioral, and technological interventions. The integration of multidisciplinary teams (neurologists,
therapists, educators) yields superior outcomes, with coordinated care models demonstrating 20-40% greater
functional gains compared to fragmented approaches [McManus et al., 2021, p. 18].

Clinical Outcomes of Early Interventions
1. Comparative Efficacy of ASD Interventions

Table 1 presents standardized effect sizes across major therapeutic approaches:
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(Adapted from Reichow et al., 2018; Rogers et al., 2020)

Intervention Duration Cognitive Gain Inlq_;rr:)%/l::iggnt Social Skills

Early Sta(régglr\‘/‘l’)er Model | 5 vears 1.2% [1.0-1.4] 1.1 [0.9-1.3] 0.9% [0.7-1.1]
DIR/Floortime 1 year 0.7 [0.5-0.9] 0.6 [0.4-0.8] 0.8 [0.6-1.0]
High-Intensity ABA 3 years 0.5[0.3-0.7] 0.4 [0.2-0.6] 0.6 [0.4-0.8]
TEACCH 2 years 0.4 [0.2-0.6] 0.3[0.1-0.5] 0.5[0.3-0.7]

*95% confidence intervals in brackets; p<0.01 vs other interventions
Key findings:

ESDM shows 2-3x greater cognitive gains than ABA/TEACCH

Social skills improvements are most durable in relationship-based models

Optimal dosage: 20-25 hrs/week for 2+ years yields maximum benefit
2. Neurophysiological Changes

Figure 1 illustrates EEG power spectrum changes after 6 months of ESDM:

[INSERT EEG SPECTRUM IMAGE]
*Figure 1. Normalization of gamma-band oscillations (30-80Hz) post-intervention (Dawson et al., 2012)*
Quantitative analysis:

42% reduction in aberrant gamma activity (p=0.003)

Correlates with:

+15 point IQ increase (r=0.68)

2.5x improvement in joint attention
3. Cost-Effectiveness Data

Table 2 compares lifetime economic impacts:

| | = O O

Conclusion

The comprehensive analysis of developmental delays and neurological disorders in children presented in
this study underscores several critical conclusions with profound implications for clinical practice, policy-
making, and future research directions. Our findings demonstrate thatearly identification and
intervention before age 3 yields superior outcomes across all developmental domains, with effect sizes
ranging from 0.7 to 1.2 standard deviations compared to later interventions [Dawson et al., 2010; Reichow
et al, 2018]. This evidence strongly supports the implementation of universal screening
protocols incorporating tools like the Modified Checklist for Autism in Toddlers (M-CHAT) during 18- and
24-month well-child visits, which show 85% sensitivity and 93% specificity when administered with follow-
up interviews [Robins et al., 2014, p. 5].

Key Clinical Implications
1. Therapeutic Efficacy

The Early Start Denver Model (ESDM) emerges as the gold standard for early intervention,

producing:
> 17.6-point 1Q gains (p<0.001)
> 2.4x faster language acquisition

> 91% clinical response rates

These outcomes are mediated by neuroplasticity mechanisms, particularly normalization of gamma-
band oscillations (42% reduction in aberrant activity) and enhanced fronto-temporal connectivity (34%
increase) [Dawson et al., 2012; Estes et al., 2015].
2. Economic Impact
Cost-benefit analyses reveal $490,000 lifetime savings per child through:
56% reduction in special education costs ($140,000 saved)
46% decrease in adult supported living expenses ($550,000 saved)
69% improvement in parental workforce participation [Cidav et al., 2020, p. 12]
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3. Multidisciplinary Care Models
Optimal outcomes require integration of:
v Neurologists (for biomarker-guided treatment)
v Therapists (25 hrs/week of combined speech/OT)
v Educators (individualized learning plan

Coordinated care achieves 20-40% greater functional gains than fragmented approaches [McManus et
al., 2021, p. 18].
Unmet Needs & Future Directions
1. Health Disparities
Despite proven benefits, significant gaps persist:
> Diagnostic delays average 13.5 months in high-income countries and 3.2 years in resource-limited
settings [Daniels et al., 2022; WHO, 2021]

> Therapist shortages leave 75% of affected children in LMICs without access to care [Olusanya et
al., 2018, p. e26]
> Solution Framework:
> Task-shifting to community health workers (CHWS)
> Telemedicine platforms (85% efficacy vs in-person) [Ellimattil et al., 2023]
2. Precision Medicine Approaches
Emerging strategies show promise:
Approach Mechanism Current Evidence
EEG Biomarkers Predict treatment response 82% accuracy [Dawson 2022]
Microbiome Modulation Gut-brain axis regulation 30% symptom reduction [Partty 2022]
tDCS Neurostimulation | Cortical excitability modulation | 35% cognitive gain [Costanzo 2020]

3. Policy Recommendations
> Mandate developmental screening in all pediatric primary care
> Insurance coverage for >20 hrs/week of early therapy
> Training programs for 50,000+ additional pediatric specialists by 2030
As research advances, the focus must expand beyond mere symptom reduction to enabling neurodivergent
children to thrive. This requires simultaneous investment in:

° Basic science (exploring epigenetic mechanisms)
° Clinical innovation (digital therapeutics, robotics)
° Social infrastructure (inclusive education policies)

The economic argument is clear: every $1 invested in early childhood intervention yields $3-13 in long-term
savings through reduced healthcare utilization, increased productivity, and decreased welfare dependence
[Heckman, 2016]. However, the moral imperative transcends economics—timely, evidence-based intervention
represents our best opportunity to ensure all children achieve their full developmental potential.
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	Согласно данным Курбонова К. М. и соавт., клиническая картина у этих пациентов может варьироваться от тяжёлой формы с выраженной симптоматикой, связанной с механической желтухой. Она характеризуется тяжелым течением и возникает при прорыве содержимого...
	Существуют также стертые клинические формы, при которых цистобилиарный свищ образуется с сегментарными желчными протоками. В этих случаях полной обтурации не происходит, так как крупные дочерние пузыри и частицы хитиновой оболочки не могут проникнуть ...
	Наблюдались и лёгкие формы заболевания, которые обусловлены небольшим перфоративным отверстием и сохранностью хитиновой оболочки паразита. В этих случаях присутствует только перицистобилиарный свищ, который является наиболее распространённой формой ци...
	Патологоанатомически процесс формирования свища проходит три стадии: 1) эрозивная, 2) стадия разрыва и 3) полная фистула. По мере роста паразита происходит увеличение всех компонентов кисты, что приводит к повышению внутрикистозного давления и растяже...
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