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Abstract. Speech disorders in children with organic central nervous system pathology
remain a significant issue in pediatric neurology due to their high prevalence and impact on
cognitive development. A comprehensive clinical and neurological assessment, including
evaluation of higher cortical functions and neurophysiological data, is a key approach for the
accurate diagnosis and differentiation of these disorders.

Objective. To perform a comparative clinical and neurological analysis of the structure,
frequency, and pathogenetic mechanisms of speech disorders in children with cerebral palsy,
epilepsy, and autism spectrum disorders, and to identify key neurological factors influencing
speech development and their clinical significance.

Materials and Methods. The study included 150 children aged 3-10 years: 40 patients with
cerebral palsy, 38 with epilepsy, 42 with autism spectrum disorders and 30 children with
developmental language disorder. All participants underwent a comprehensive neurological
examination, including assessment of motor status, higher cortical functions,
electroencephalographic data, and neuroimaging findings.

Results. Speech disorders were identified in 95% of children with cerebral palsy, 65.8% with
epilepsy, and 92.9% with autism spectrum disorders. In cerebral palsy, dysarthric disorders
predominated and were associated with lesions of the corticobulbar pathways and subcortical
structures. In epilepsy, speech disturbances were mainly cognitive-dysphasic and often transient,
demonstrating correlation with seizure frequency and disease duration. In autism spectrum
disorders, impairments were primarily neurocognitive and related to social communication,
occurring in the absence of significant motor deficits.

Conclusions. Speech disorders in children with organic central nervous system pathology
differ significantly in their clinical presentation and pathogenetic mechanisms depending on the
underlying nosological form. These findings emphasize the importance of a differentiated
neurological approach to diagnosis, prognosis, and the selection of comprehensive therapeutic and
rehabilitation strategies. The absence of unified clinical and neurological assessment algorithms
complicates timely diagnosis and management, highlighting the need for their development and
implementation.

Keywords: cerebral palsy, epilepsy, autism spectrum disorders, neurocognitive disorders,
dysarthria.
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OPTAJIBIK )KYHUKE KYWUECIHIH OPTAHUKAJIBIK ITATOJIOT USICBIHBIH,
OPTYPJII TYPJIEPI BAP BAJIAJIAPJJAFbI COMJIEY BY3BLIBICTAPBIH
K/IMHUKAJIBIK 7KOHE HEBPOJIOT'UAJIBIK TAJIJIAY
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Anjaarna. bac MUBIHBIH OpraHUKaJIBIK 3aKbIMIaHYBI Oap Oananapaa ceisey Oy3bUIbICTAPHI
KU1 Ke3Jecel koHe oyap OanaHbIH Oilay MEH KOTHHTHBTIK JaMyblHa Kepl ocep eTe/ll.
CoHpnpikTan Oys1 Mocene Oananap HEBPOJIOTHSICHIHIIA MAHBI3bl KIMHUKAIBIK TTpoOIemMa OOoJIbIT
ca"anmazapl. JKorapbl KBIPTBHICTBHIK (YHKIUSIAPIbl JKOHE HEHPO(U3HOIOTHSIIBIK JIepeKTepl
TaJayabl KaMTUTBIH KEHIeHII KIWHUKO-HEBPOJOTHSUIBIK Oaraigay OChl OY3bUIBICTApBl QI
TUArHOCTUKaNAay MeH auddepeHnanusiayablH HeT13r1 TOCUTI OOJIBIT TaObIIaIbl.

3epTTey Makcatbl. bac MHUBIHBIH OpPraHUKAIBIK MATOJOTHSACHIHBIH OPTYPIIi HO30JOTHSIIBIK
dbopmanapeiHaa Oamanmapiarbl ceiyiey OY3bUIBICTAPBIH KIMHHKO-HEBPOJIOTHUSIIBIK TYPFhIIaH
Tajjay XoHE Heri3ri aypyra OalJlaHBICTBI OJIapIIbIH TATOTCHETHKAIBIK MEXaHW3MJICPIHJET1
allbIpMaIIbUIBIKTAP/Ibl AHBIKTAY.

Marepuannap mex oxictep. 3eprreyre 3—10 xac apanbirsiHaarsl 150 6ama enrizunai: 40
Haykac — Oamamap uepeOpanapl caid aypybiMeH, 38 — smujencusMes, 42 — ayTU3M CHEKTpi
Oy3bpuTbICTapbIMeH Jk0HEe 30 — ceiliey AaMybIHBIH Oy3bUTbICTaphl Oap Oamamap. bapibik
KaTbICYyIIbLIapFa KO3FaJIbIC KarJaiibIH, KOFapbI KBIPTBICTBIK GbyHKUIMSITIAP B,
aneKkTposHILedanorpadusIIbIK JepeKTepal KoHe HEeWpOBH3yalIH3alUsl HOTHXKEIepIH KaMTHUTBIH
KEIIICH 11 HEBPOJIOTUSIJIBIK TEKCEPY KYPTri3UIIi.

Hormxenep. Ceitney Oy3buibicTapbl 6ananiap nepedpaiibl cail aypybIMEH ayblpaTbIHAAPIbIH
95%-biHpa, snunencusackl OapmapabiH  605,8%-bIHIA JKOHE ayTU3M CHEKTpi Oy3bUIbICTaphbl
O6apnapabiH 92,9%-biHAa aHbIKTaNIbl. bananap nepedpanpl can aypyblH/a HEri3iHEH KOPTHUKO-
Oynb0OapIbIK JKOJIAap MEH CYOKOPTHKAIbAbl KYPBUIBIMAAPABIH 3aKbIMAATYbIMEH OalIaHBICTHI
IU3apTPUSIIBIK OY3bUIBICTap GachkiM OOJIIbI. DNuierncus Ke3iHae coiiney Oy3bplIbicTaphl KoOiHece
KOTHUTHUBTI-IUC(a3UsIIbIK CUIATTa OOJBIN, YcTaMalapiAblH JKUUIINT MEH aypy Y3aKThIFbIHA
TOYeNi TPaH3UTOPIbl KOPIHICTEPMEH CHUMATTANAbl. AYTH3M CHEKTpl OY3bLIbICTApPBIHIA AWKBIH
KO3FaJbIC TaNIIbUIBIFBI 0ONMail, HEHMPOKOTHUTHUBTIK JKOHE OJICYMETTIK-KOMMYHHKATHBTIK
Oy3bUTBICTap OachIM OOJIIBI.

KopeiTeianel. bac MUBIHBIH OpraHUKajiblK MAaTOJOTUSCHI Oap Oamamapaarbsl ceilney
Oy3bUTBICTaphl KJIMHUKANBIK KOPIHICTEpI MEH MaTOTeHETUKAJbIK MexXaHu3Mzepi OoiibiHIIa
HO30JIOTUSITBIK (hopMara OalIaHBICTBl aNTapibIKTAll epeKiieNneHeal. AJBIHFaH HOTHKETep
JMAarHOCTHKA, OOJDKaM Kacay >KoHE KEHIeH]I eMIK-peaduInTaUsIIbIK CTpaTerusuiapabl TaHaay
ke3iHae auddepeHMANUSIIAHFAaH  KIMHUKO-HEBPOJOTHUSIIBIK — TOCUIAIH ~ MaHBI3bLIBIFBIH
KepceTeli. bipplHFall  KIMHUKO-HEBPOJIOTHUSAJBIK  Oarajay  aJrOpUTMIEpiHiH  OoJiMaysl
MAIUEHTTEePi YaKbITBUIbI JUArHOCTHKAIAY MEH KYPri3y/i KHbIHAATAbI, OYJ1 OJap/IbIH 931pleHy1
MEH €HT131Ty KaXKETTUTIrH alfiKbIH Il bl
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Tyiiin ce3aep: Oamamap wepeOpayiasl cal aypybl, OSIHICICHS, ayTU3M CHEKTpPi
Oy3bUTBICTAPbI, HEHPOKOTHUTUBTIK OY3BIIBICTApP, TU3APTPUSL.

KJIMHUYECKUN U HEBPOJIOTMYECKUUN AHAJIN3 PEUEBBIX HAPYIIIEHUM ¥
JNETEH C PA3JIMUHBIMUA ®OPMAMHU OPTAHUYECKOM IMMATOJIOI' A
IIEHTPAJIbHOY HEPBHON CUCTEMBI
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AnHOTanusa. Hapymenus peun y Jetedl ¢ OpPraHM4eCKOW NaToJIOTHEN LEHTPalbHOU
HEPBHOM CHCTEMBI OCTAIOTCS 3HAYUMOM MTPOOIEeMON IETCKOH HEBPOJIOTHUH BCIICICTBUE X BBICOKOM
pacnpocTpaHEHHOCTH W BIUSHUS Ha KOTHUTHUBHOE pa3BuTHe. KOMIUIEKCHas KIMHUKO-
HEBpPOJIOTHYECKAasi  OIlEHKa, BKJIIOYAIONIAs AaHAlM3 BBICHIMX KOPKOBBIX  (YHKIUH U
HEUPO(U3HOIOTUYECKUX JaHHBIX, SBISETCS KIFOUYEBBIM IOJXO0JO0OM K TOYHOM JIMAarHOCTHUKE W
muddepeHnrany JTaHHBIX HAPYIICHHH.

enp uccnenoBanud. [IpoBecTH KIMHHUKO-HEBPOJOTHYECKUM aHAIW3 HApPYLICHWH peun y
JeTell ¢ pa3mMuHbIMU (HOpPMaMH OPraHUYECKOW TATOJIOTHUH ICHTPAIbHONW HEPBHOW CHCTEMBI U
BBIIBUTh pA3JIMUUsg MX NATOM€HETUYECKUX MEXAaHU3MOB B 3aBUCUMOCTH OT OCHOBHOIO
3a00JieBaHus.

Marepuansl 1 Metoabl. B nccnenoBanue BkitoueHbl 150 nererr B Bo3pacte 3—10 jet: 40
MAIMEHTOB C ICTCKUM IepeOpaIbHBIM MmapaandoM, 38 — ¢ amwiernicueid u 42 — ¢ pacCTpOrCTBaMH
ayTUCTH4eCKOTO criekrpa v 30 - 1eTH ¢ pacCTpOWCTBOM pa3BUTHUS peud. Bee ydacTHUKY Mponuu
KOMILJIEKCHOE HEBPOJIOTHYECKOe 00CIIeIOBaHKE, BKJIIOYAIOIIEE OLICHKY IBUTATEIbHOIO CTaTyca,
BBICIIMX KOPKOBBIX (YHKUUH, 3ieKkTpolHIedanorpaduyecKux JaHHBIX W pe3yIbTaToB
HEHPOBU3yAIN3aLUH.

Pesynbrarel. Hapyienuss peun BbIsiBICHBI y 95% perell ¢ JeTCKUM 1epeOpaTbHBIM
napanu4dom, y 65,8% c snunencueit u'y 92,9% c paccrpoiictBamu ayrucTuueckoro crekrpa. [Ipu
JIETCKOM IIepeOpanbHOM Mapanuue mpeolnaganu AU3apTPUUECKUe PacCTPONCTBA, CBA3AHHBIE C
MOPaKEHUEM KOPTUKO-OylIbOapHBIX MyTEH M MOAKOPKOBBIX CTPYKTYp. [Ipu smuiencuu pedenbie
HapYyIIECHUsS HOCHIU MPEUMYIIECTBEHHO KOTHUTHUBHO-AUC(AZUUYECKUII U 4YaCTO TPaH3UTOPHBIN
XapakTep, C KOppeisiHedl ¢ 4YacToTOi MPUCTYNOB M JUIMTENbHOCThIO 3aboneBanus. [lpu
paccTpoicTBaX ayTHUCTHUECKOTO CIEKTpa Mpeodnasany HEHPOKOTHUTHBHBIE W COIMANBHO-
KOMMYHHKATHBHbBIC HAPYIIEHUS TPU OTCYTCTBUU BBIPAXKEHHOTO JIBUTATEIHHOTO ACPHUIUTA.

BeiBogpl. Hapyiienus peuun y neteil ¢ OpraHM4eCcKoOd MaToJIoruel LEHTPaabHOM HEPBHOU
CHUCTEMBI CYIIECTBEHHO pa3MYyaloTCAd MO KIMHUYECKUM IMPOSIBICHHUSIM U MNaTOT€HETHYECKUM
MEXaHHW3MaM B 3aBUCHMOCTH OT Ho3oJorudeckoit popmel. [lonmyueHHbIE TaHHBIE TTOJYEPKUBAIOT
He00XoMUMOCTh AU(HEPEHIIMPOBAHHOTO KIWHUKO-HEBPOIOTHYECKOTO MOIX0/a K AUATHOCTHKE,
MPOTHO3UPOBAHUIO ¥  BHIOOPY KOMIUIEKCHBIX JIe4eOHO-PEeaOMINTAIMOHHBIX — CTPAaTErHid.
OtcyrcTBUE  €IMHBIX  KIMHUKO-HEBPOJOTUYECKHX  QJITOPUTMOB  OLIEHKHA  3aTpydHSIET

50
Received: 1.04.2026 / Accepted: 27.04.2026



Yassawi Journal of Health Sciences, Nel(4), 2026 ISSN-p 3080-8707
ISSN-e 3080-8715

CBOCBPCMCHHYIO JUArHOCTUKY MW BCACHUC IMAIIUCHTOB, YTO OIPCACIIACT HCO6X0,HI/IMOCTB ux
pa3paboOTKu ¥ BHEIPCHHUS.

KuoueBble cioBa: JeTCKHil 1iepeOpanbHBIA  Mapaiuyd, OSOWICTCHS, PaccCTPOUCTBa
AYyTUCTUYECKOTO CIIEKTPa, HEMPOKOTHUTHUBHBIC HAPYIIEHUS, JU3aPTPUSL.

Introduction. Speech represents a complex integrative function of the central nervous
system, ensured by the coordinated activity of cortical (frontal, temporal, parietal), subcortical,
cerebellar structures, and conducting pathways [1]. In childhood, active processes of neurogenesis,
synaptic plasticity, and myelination determine both the rapid development of speech and its high
vulnerability to organic and functional brain disorders [2].

From the standpoint of pediatric neurology, speech disorders reflect structural or functional
dysfunction of specific CNS regions. Their clinical characteristics depend on the level and timing
of brain injury, the degree of nervous system immaturity, and the severity of associated cognitive
impairments. Early speech delay often serves as a marker of perinatal brain injury or
neurodevelopmental disorders [2,3].

Cerebral palsy (CP), epilepsy, and autism spectrum disorders (ASD) occupy a significant
place in pediatric neurological pathology and are characterized by a high prevalence of speech
impairments with distinct pathogenetic mechanisms [4,5]. In CP, speech disorders are mainly
associated with damage to corticobulbar pathways, subcortical nuclei, and cerebellum, manifesting
as dysarthria and pseudobulbar syndrome [6]. In epilepsy, speech disturbances are linked to
epileptiform activity, focal cortical dysfunction (predominantly temporal-frontal), and long-term
antiepileptic therapy, presenting as both transient and persistent cognitive-speech deficits [7]. In
ASD, impairments are related to dysfunction of frontal-temporal neural networks responsible for
social communication, resulting in predominant neurocognitive and pragmatic speech deficits
without pronounced motor impairment [8,9].

Developmental language disorder (DLD) represents a functional impairment of cortico-
subcortical networks involved in phonological processing and verbal memory, occurring in the
absence of significant neurological deficits [10,11].

Despite numerous studies describing speech disorders in individual conditions, comparative
clinical and neurological analyses focusing on pathogenetic mechanisms remain limited. Existing
research is largely centered on speech therapy aspects, while neurological determinants of speech
impairment are insufficiently systematized.

Thus, the research gap lies in the lack of an integrated comparative neurological framework
for understanding speech disorders across different CNS pathologies.

Aim and Hypothesis: The present study aims to conduct a comparative clinical and
neurological analysis of speech disorders in children with cerebral palsy, epilepsy, and autism
spectrum disorders, with identification of key pathogenetic mechanisms and neurological factors
influencing speech development, based on the hypothesis that speech impairments in these
conditions differ significantly in their structure and underlying neurobiological mechanisms,
thereby requiring a differentiated diagnostic and therapeutic approach.
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Materials and Methods

Study design and setting. A cross-sectional observational study was conducted at a pediatric
neurological department and outpatient consultation center.

Participants.

The study included 150 children aged 3—10 years (mean age 6.3 £ 1.7 years); 62% were boys and
38% girls.
Group formation. Participants were divided into four clinical groups:
e 40 children (26.7%) with cerebral palsy (CP);
e 38 children (25.3%) with epilepsy;
e 42 children (28%) with autism spectrum disorders (ASD);
e 30 children (20%) with developmental language disorder (DLD).

General criteria for all groups included: age 3—10 years, confirmed clinical diagnosis, and
absence of severe sensory impairments (deafness or blindness).

Additional criteria for the DLD group were: absence of structural brain abnormalities on
MRI, normal hearing, intelligence quotient (IQ) > 85, and absence of pronounced focal
neurological deficits.

Examination procedures: All patients underwent a comprehensive assessment including:

1. clinical and neurological examination;

2. evaluation of motor function (using the Gross Motor Function Classification System in CP
patients);

3. analysis of seizure type and frequency (in epilepsy);

4. electroencephalography (EEG);

5. magnetic resonance imaging (MRI) when clinically indicated:;
6. assessment of higher cortical functions;

7. standardized neuropsychological testing.

Statistical analysis was performed using IBM SPSS Statistics version 25.0. Categorical
variables were compared using the chi-square () test. When appropriate, Fisher’s exact test was
applied. Results are presented as frequencies and percentages (n, %). A p-value of <0.05 was
considered statistically significant.

Ethical considerations: The study was conducted in accordance with the principles of the
Declaration of Helsinki. Informed consent was obtained from the parents or legal guardians of all
participants. The study protocol was approved by the local ethics committee.

Results. A total of 150 children were examined. Speech disorders were identified with
varying frequency depending on the nosological group.

In children with cerebral palsy (CP, n = 40), speech disorders were detected in 95% (n = 38)
of cases. The structure was dominated by dysarthria - 34 (85%) and oromotor dysfunction — 29
(72.5%), while anarthria was observed in — 4 (10%) of patients. Pseudobulbar syndrome was
identified in — 12 (30%) of cases. Delayed phrase speech formation occurred in — 18 (45%) of
children. Clinical features varied by CP form: spastic dysarthria predominated in spastic forms,
hyperkinetic articulation disorders in dyskinetic forms, and scanning speech in ataxic forms. The
severity of speech impairment significantly correlated with motor deficit level (GMFCS Il1-V; p
<0.01) (Table 1).
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In the epilepsy group (n = 38), speech disorders were observed in 65.8% of children (n =
25). The most frequent manifestations included slowing of speech production — 17 (44.7%),
decreased verbal memory - 16 (42%), and postictal aphasia - 14 (36.8%). Dysphasic disorders
were identified in — 9 (23.7%) of cases. Speech impairment was more common in focal epilepsy
(72%) compared to generalized forms (56%). With disease duration exceeding 5 years, the
prevalence of cognitive-speech deficits increased to 72%. Polytherapy was associated with
reduced psycholinguistic processing speed (47%).

Among children with autism spectrum disorders (ASD, n = 42), speech disorders were
detected in 92.9% (n = 39). The predominant features included impaired intonational modulation
(73.8%) and echolalia (61.9%). Absence of phrase speech was noted in 35.7%, and regression of
speech skills in 16.7% of cases. Although no gross motor deficits were observed, 66.7% of children
demonstrated signs of neuromotor immaturity. Epileptiform activity on EEG was recorded in
42.8% of patients.

In the developmental language disorder group (DLD, n = 30), speech impairment was
present in all children (100%). Expressive speech delay (60%) and grammatical structure
impairment (70%) predominated. Phonemic perception deficits were observed in 56.7% of cases.
Neurological examination revealed no focal deficits; however, mild coordination disturbances
(26.7%), synkineses (23.3%), and fine motor immaturity (40%) were noted. MRI findings were
normal, and EEG showed no significant epileptiform activity.

Table 1. Frequency and structure of speech disorders in different nosological groups

Group N Speech Main speech manifestations Neurological / instrumental
disorders findings
(%)
Cerebral palsy | 40 | 95% (n=38) | Dysarthria — 85% (n=34); | Pseudobulbar syndrome — 30%
(CP) oromotor dysfunction — 72.5% | (n=12); motor-dependent speech
(n=29); anarthria — 10% (n=4); | impairment
delayed phrase speech — 45%
(n=18)
Epilepsy 38 65.8% Slowed speech production — | Higher frequency in focal epilepsy
(n=25) 44.7% (n=17); reduced verbal | (72%) vs generalized (56%); 1
memory — 42% (n=16); postictal | with disease duration >5 years
aphasia — 36.8% (n=14); | (72%); polytherapy — reduced
dysphasia — 23.7% (n=9) psycholinguistic speed (47%)
Autism  spectrum | 42 92.9% Impaired intonation — 73.8%; | Neuromotor immaturity — 66.7%;
disorders (ASD) (n=39) echolalia — 61.9%; absence of | EEG epileptiform activity -
phrase speech — 35.7%; speech | 42.8%; no gross motor deficits
regression — 16.7%
Developmental 30 100% Expressive delay — 60%; | No focal neurological deficits;
language disorder (n=30) grammatical impairment — 70%; | coordination disorders — 26.7%;
(DLD) phonemic perception deficit — | synkineses — 23.3%; fine motor
56.7% immaturity — 40%; MRI normal;
EEG without epileptiform activity
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Comparative analysis demonstrated statistically significant intergroup differences (Table
2). The motor component of speech disorders was significantly higher in CP (85%) compared to
epilepsy (34%), ASD (19%), and DLD (10%) (p < 0.01). Structural CNS lesions and focal
neurological symptoms were most prevalent in CP and least common in DLD (p < 0.001).

Table 2. Intergroup comparison of key clinical parameters

. _ Epilepsy ASD _ Statistical
Variable CP (n=40) (n=38) (n=42) DLD (n=30) significance

Motor component of 0

. % 4% 19% 10% <0.01
speech disorder (%) 8% 34% 9% 0% p<00

ICN High -
Str_u ctural CNS 'g Moderate Low Minimal/none p <0.001
lesions (%) prevalence
Focal neurological High Moderate Rare Absent/minimal p <0.001
symptoms (%) prevalence

Discussion. The findings indicate that speech disorders in children with different CNS
pathologies have distinct pathogenetic mechanisms.

In CP, speech impairment is primarily determined by structural damage to corticobulbar
pathways and subcortical structures, resulting in predominantly motor (dysarthric) deficits.

In epilepsy, speech disturbances are associated with functional cortical instability and
epileptiform activity, leading to variable and often transient cognitive-speech impairments
dependent on seizure characteristics and disease duration.

In ASD, speech disorders reflect dysfunction of distributed neural networks responsible for
social communication, with predominant impairment of pragmatic and intonational aspects rather
than motor articulation.

In DLD, the absence of structural CNS pathology suggests a functional immaturity of
cortico-subcortical networks involved in phonological processing and grammatical organization.
The presence of minimal neurological signs supports the role of subtle neurodevelopmental
dysfunction.

Thus, the obtained results confirm the heterogeneity of speech disorders and emphasize the
necessity of a differentiated neurological approach to diagnosis and rehabilitation.

Conclusion. The present study demonstrated that speech disorders in children with cerebral
palsy, epilepsy, autism spectrum disorders, and developmental language disorder differ
significantly in their structure and underlying neurological mechanisms. In cerebral palsy, speech
impairment is predominantly associated with structural damage to corticobulbar pathways and is
closely correlated with the severity of motor deficit. In epilepsy, speech disorders are mainly
functional-cortical, showing variability depending on seizure characteristics, disease duration, and
treatment factors. In autism spectrum disorders, impairments are primarily related to dysfunction
of neural networks responsible for social communication, with predominant involvement of
pragmatic speech components. In developmental language disorder, speech deficit occurs in the
absence of structural CNS damage and is associated with functional immaturity of speech-related
neural systems, accompanied by minimal neurological signs. These findings confirm the
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heterogeneity of pathogenetic mechanisms underlying speech disorders and substantiate the
necessity of a differentiated clinical and neurological approach to diagnosis, prognosis, and
selection of individualized therapeutic strategies.

Conflict of Interest. The authors declare no conflict of interest. The authors have no
financial or other relationships that could have influenced the results presented in this manuscript.
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