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Llenb: aHanus Heipodu3nMonorMyecknx U HeMpoBM3yann3aLMOHHbIX NOKa3aTenel y aeTei ¢ remunaernyeckoin Gopmoit getckoro LepebpanbHoro
napanuya (4LLN) B 3aBUCMMOCTH OT NO/Ia U CTOPOHbI remunapesa.

Matepuan n metogbl: ob6cnegosaHbl 125 aeteii B Bo3pacte 7-9 net (cpeaHuii Bo3pacT coctasua 8,2+0,9 net) ¢ oKoHYaTebHbIM guarHosom AL,
remunnernyeckas popma (G80.2) ¢ aKLEHTUPOBAHWEM BHUMAHWA Ha NaTepann3aLmio o4ara B ronoBHOM Mo3re. bonbHble bbinv pacnpeaeneHsl Ha 2
rpynnbl MO NPU3HaKy NaTepann3aLm NoayLwapHoro oyara. B Kaxaoii rpynne 66111 BblgeneHbl NOArPYnnbl Mo NoN0BOMY NpusHaky. Cpeamn obeneaye-
MbIX NALMEHTOB NPeobafany ManbymKm, 4eTv B Bo3pacTe 8 eT U 60/bHbIE C IEBOCTOPOHHWUM reMUNape3om.

Pesynbratbl: Ha 331 naumeHToB ¢ ALIMN 6b11n auddy3HbIe U3MEHEHUA, NPU3HAKM ANCOYHKLIMM CPEAMHHO-CTBOMOBbIX 06pa3oBaHmil mosra (aesopra-
HM3aLMA Q-PUTMA Ha CHUXKEHHOM aMM/IMTYAHOM YPOBHe). Kpome TOro, MMeNn MecTo U3MeHeHUs BU03IEKTPUYECKOI aKTUBHOCTM FOI0OBHOMO MO3ra
(B3AIM) pasnnyHOM CTeneHu BbipaKeHHOCTU. Pe3nayanbHO-OpraHWYeckMe paccTpoicTBa (3a4epKka GopMUPOBaHNUA KOPKOBOTO PUTMA) KOHCTATH-
poBaHbl y 64 (88,9%) aeteit | rpynnbl ny 42 (79,2%) aetent |l rpynnsi (p>0,05; X*=1,52). AHann3 MPT-4aHHbIX MOKa3as, YTo BUAMMbIE CTPYKTYPHbIE
M3MEHEeHUA UMENNUCh Y BCeX 0bcneoBaHHbIX MaLMEHTOB. B | rpynne nepuBeHTPUKYNApHOE NopakeHue 6enoro Belwectsa umenochb y 36,4% (12)
aeBoyek U 38,5% (15) manbumnkos, aTpoduyeckne u cybatpoduyeckne U3MeHEHNUA KOpbl rON0BHOTO Mo3ra Habaoganuck y 51,5% (17) geBoyek u
53,8% (21) ManbYMKOB, NOKaNbHbIE OYAroBble NOBPEXAEHNUA FONOBHOTO Mo3ra 6biin y 84,8% (28) aesoyek ny 89,7% (35) manbumkos. Bo Il rpynne
NepUBEHTPUKYNAPHOE NopaxkeHne 6enoro Bellectsa MMeno mecto y 34,8% (8) aesouek v 36,7% (11) manbumKkoB, aTpoduma ceporo Beltectsa bbina
BbifABNEHa ¥ 47,8% (11) pesouek n 53,3% (16) MmanbumMKOB, OKaNbHbIE OYAroBble NOBPENKAEHWA rOI0BHOTO Mo3ra 6biun y 65,2% (15) aeBouek uy
76,7% (23) manbumKos.

3aKknioueHue: HelpodU3noNornyeckme 1 HelpoBMU3yasIM3aLMOHHbIe NoKa3aTenu y aeTei ¢ remmunnernyeckoit dopmoit ALIMN He 3aBUCAT OT CTOPOHbI
remunapesa v nona. Ha 0OCHOBaHWM 3TUX JaHHbIX MOXHO NPEANONONKMUTL, YTO remunapeTnyeckas dopma ALIM moxkeT 6biTb 06YCNOBNEHA HE TONBKO
04aroBbiM LiepebpasibHbIM NOBPEXKAEHUEM, HO M MOPOKaMMU Pa3BUTUA rOIOBHOTO MO3ra.

KntoueBble cnoBa: demckuli yepebpansHbili napanuy, snekmposHuyegdanoepamma, 6UosneKMpu4YecKas aKMUBHOCMb 20/108H020 M032d, Ma2HUM-
HO-PEe30HAHCHAA MoMOo2pagus, MedsieHHbIl CeHCOMOMOpPHbIU pumm
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ZeTeil c remunaernyeckoit Gopmoi AeTcKoro LepebpanbHoro napanunya B 3aBUCMMOCTY OT NaTepasn3aLyu ouara v nona. Becmuuk AsuyerHei. 2023;25(2):170-
81. https://doi.org/10.25005/2074-0581-2023-25-2-170-181
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Objective: This study aims to analyze the neurophysiological and neuroimaging characteristics of children diagnosed with hemiplegic cerebral palsy
(HCP) while considering the impact of gender and laterality of hemiparesis.

Methods: We analyzed 125 children between the ages of 7-9 (with a mean age of 8.2+0.9 years) diagnosed with HCP (ICD-10 Code: G80.2). Our analysis
focused on the lateralization of cerebral injury. The patients were divided into 2 groups based on the hemispheric focus lateralization. In each group,
subgroups were distinguished by gender. After examining the patients, it was found that the most prevalent were male children, children aged eight
years, and those with left-sided hemiparesis.

Results: The EEG of patients with HCP showed diffuse changes and signs of brainstem dysfunction (disorganization of the a-rhythm at a reduced
amplitude level). Furthermore, there were fluctuations in the brain's bioelectrical activity (BEA) of varying degrees of intensity. Residual organic
disorders (slowing down of the cortical rhythm) were found in 64 (88.9%) children of group | and in 42 (79.2%) children of group Il (p>0.05; x*=1.52).
MRI data analysis revealed brain pathological changes in all examined patients. In group |, periventricular lesions of the white matter were present in
36.4% (12) and 38.5% (15) of female and male pediatric patients, respectively. In both female and male pediatric patients, atrophic and subatrophic
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changes were detected in the cerebral cortex with a prevalence of 51.5% (17) and 53.8% (21), respectively. Brain scans revealed that 84.8% (28) of
female and 89.7% (35) of male pediatric patients had focal brain lesions. In group Il, periventricular lesions of the white matter occurred in 34.8% (8)
and 36.7% (11) of female and male pediatric patients, respectively. Gray matter atrophy in both female and male pediatric patients was detected in
47.8% (11) and 53.3% (16) cases, respectively. Focal brain lesions were in 65.2% (1 5) and 76.7% (23) of female and male pediatric patients, respectively.
Conclusion: There is no correlation between the neurophysiological and neuroimaging characteristics of children with HCP and their hemiparesis
laterality or gender. From the available data, it can be inferred that HCP is likely caused by focal cerebral damage and brain malformations.
Keywords: Cerebral palsy, electroencephalogram, brain bioelectrical activity, magnetic resonance imaging, slow sensorimotor rhythm.
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BBEAEHME

OUN asnaetcA cneAcTBMEM MNOPAXKEHWA TON0BHOTO MO3ra B
npeHaTa bHOM AN MILEHYECKOM NEpPUoLe — pe3nayanbHoW HepBs-
Ho-Ncuxuyeckoi natonorueit LLHC cnoHoro reHesa ¢ 0b6a3aTeNnbHbIM
Hannumem opraHuyeckoro gedekta. Uccneposarue yactotol ALUMN 8
cpepe HeLOHOLWEHHbIX KOHCTaTUPOBa/iO BbICOKYHD BCTPEYAaEMOCTb
— 1%, a »3 HeOHOWEHHbIX MAALEHLEB BECOM MeHblue 1500 r AL
BcTpeyaetca y 5-15%, ¢ ymeHblueHnem maccbl Tena — BO3pacTtaet Ao
25-30%. Mpu AUMN o6s3aTenbHbl Ta UAM MHAA CTENeHb HapyleHWUi
GYHKLMOHANBbHOCTU ABUIaTENbHOM CUCTEMDI, 3a4acTyHO BKYMe C CEH-
COPHOW HeLOCTAaTOYHOCTbIO, @ TaKkKe HapylleHMs MNO3HaBaTe/bHOWM
NeATeNbHOCTU U MHTeNNeKTa [1, 2].

KonoccanbHble 3KOHOMMYECKME 3aTpaTbl HA KOMMIEKCHOE fie-
yeHue naupeHToB ¢ ALM, Hapaay ¢ 04HO3HAYHOW COLMANbHOM 3Ha-
YMMOCTbIO, MOAPA3YMEBAKOT NPOBEAEHUE CpaBHUTENbHOMO dapma-
KOIOTMYECKOTO M 3KOHOMMYECKOTO aHaan3a NPUMEHAEMbIX METOAMK
nevyenus AUN. 3To HeobxoaMMO AN ONTUMM3aUMM HaPMaKOIKOHO-
MMWYECKMX PACcXOA0B, OCHOBOM KOTOPbIX AB/AETCA YacToTa Heobxo-
OVMBIX XMPYPrUYECKMX BMELLATEIbCTB HA MOMEHT OKOHYaHMA LMKAa
neyeHus. Hanmume CTOMKMX KOHTPAKTYp 1 AedopmaLmii KOHEUHOCTEN
y naumeHTos ¢ LM 4acto NnpuBOAUT K ONEPATUBHOMY BMELLATE/bCTBY
C Lenbto Ux Koppekumu. Mpu 3Tom cnepyet NOMHUTb, YTO B acreKkTe
3pEKTUBHOCTM XMPYpPruYecKkasn KoppeKLma B bonee cTapLiem Bospac-
Te UMEET MeHblUe PeLmanBoB OTHOCUTENBHO BMELLATENbCTB B MAag-
Lem Bo3pacTe [3-8].

MapHble cTpyKTypbl remmucdep Mo3ra akKTUBHO M TECHO CBA3AHbI,
yTo 06YCNABNMBAET rETEPOreHHOCTb GYHKLMOHANbHOW aCUMMETPUM,
1, Takum 06pa3om, obecrneymBatoTCA aganTMBHbIE BO3MOXKHOCTH Op-
raHusma [9]. AHanu3 3neMeHTapHbIX MOTOPHBIX M CEHCOPHBIX MpoLiec-
COB KOHCTAaTMPOBaN Pas/iMyHble BapWaHTbl HOPM GYHKLMOHANbHOWM
acUMMETPUU remmcdep ronoBHOTO MO3ra, eLlé bonee pasHoobpasHbI
ACMMMETPUM BCEX BbICLUMX NCUXMYECKUX GYHKLMIA [10].

[VHamrKa MeXNonyLapHbIX B3aMMOCBA3EN 1 B3aMMOAENCTBUA
NpV OAHOMOMEHTHbIX BUNaTepanbHbIX ABUMKEHUAX Y AETEN C HEBPO-
JIOTMYECKOWM M NCUXMATPUYECKON naTonormei Booblue octaérca be-
NIbIM NATHOM 3TUX HaMpPaBAEHU MeANLMHbI.

M3yyeHne mexaHn3moB QYHKLMOHMPOBAHUSA TONIOBHOMO MO3ra
Ha OCHOBE TEOPUM aCUMMETPUU remnucdep B paHHEM OHTOreHese B
acnekTe UCcCnenoBaHWIM NaTepanbHOM OpraHM3aLmMM Mo3ra, Kak nap-
HOTO OpraHa, BblAeseHMe OnpeAenéHHbIX MEXaHU3MOB QYHKLMO-
HaNbHbIX aCUMMETPUIA 1 TOPU30HTANbHBIX B3AUMOCBA3EN B KaxKabli
nepuoa, OHTOTeHe3a Mo3BOAAT Pa3paboTaTb M OUEHWUTL 3PPeKTMB-
HOCTb KpUTEPUEB CTENEHEN 3PEeN0CTU B3aMMOCBA3El Fr0NI0BHOTO MO3-
ra 'y 340pOoBbIX AeTei, 0603HaUNTb BO3PACTHbIE OCOBEHHOCTM 340p0-
BbIX J€TEN M NpU HEBPONOTMYECKMNX 3aboneBaHusax [11].

INTRODUCTION

CP is a neuropsychiatric impairment that results from brain
damage during the prenatal or infantile period and has an organic
origin. Research on preterm infants has shown a significant pre-
valence of CP, with a rate of 1%. In contrast, premature infants
weighing between 1000 and 1499g at birth have a prevalence of
5-15%, which can increase up to 25-30% with a decrease in body
weight. Patients with CP commonly experience a range of motor
dysfunctions, along with possible sensory deficits and cognitive
impairment [1, 2].

The significant economic burden of the comprehensive
management of patients with CP and a lifelong social impact im-
ply a comparative pharmacological and cost-effectiveness evalu-
ation of the methods used to treat CP. Optimizing pharmacoeco-
nomic costs is of vital importance and should be based on the
frequency of necessary surgical interventions toward the end of
the treatment cycle. Because in cases of CP, patients with per-
sistent contractures and deformities in their extremities may re-
quire surgical intervention for correction, which, when done at an
older age, is generally more effective and has fewer relapses than
when performed at a younger age, as shown in multiple studies
[3-8].

The paired cerebral hemispheres are intricately connected
and functionally asymmetrical, allowing for the organism's adapt-
ability [9]. However, research on basic sensory-motor processes
has shown a natural range of functional asymmetry between the
cerebral hemispheres. Furthermore, the asymmetries of higher
cognitive functions are even more varied [10].

There is still much to be understood regarding interhemi-
spheric collaboration and interactions during simultaneous bi-
lateral movements in children with neurological and psychiatric
disorders.

By exploring the theory of hemisphere asymmetry during
early development and examining the lateral organization of
the brain, we can gain insights into its functioning mechanisms.
This approach can help identify unique mechanisms of functio-
nal asymmetries and horizontal relationships at different stages
of development. The aim is to establish criteria for assessing the
maturity of brain connections in healthy children and identifying
age-specific characteristics in healthy children and those with
neurological disorders [11].

The cerebral hemispheres possess a morphofunctional
asymmetry that facilitates the exchange of information between
them. This subtle, flexible, dynamic mechanism is crucial in deter-
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MopdodyHKUMOHANbHAA aCUMMETPUA remuchep roa0BHOTO
MO3ra AB/IAETCA TOHKUM, TMOKUM U AMHAMUYHBIM MEXaHU3MOM 06-
MeHa MHpOPMaLMEN MeXAY HAMM, @ UX eMHCTBO onpeaenser dyH-
[AMEHTa/IbHble MOJyWapHble CMeuuann3almm U MexnonylwapHble
B3aMMOZENCTBHA.

MNoBpexaeHna Noboro reHesa GOPMUPYIOLLMXCA CTPYKTYP
MO/yLLIAPWIA TOIOBHOMO MO3ra M MEKMOJYLLIAPHbIX B3aMMOCBA3EN OKa-
3bIBAeT BECOMOE BAWAHWUE Ha POPMMPOBAHME U PA3BUTUE ABUKEHWN,
NpPOoLLEeCcCoB NO3HaHWA U GOPMUPOBAHMA JIMYHOCTU Y AeTeN € pasny-
HbiMu dopmamu ALIN.

®yHKUMOHaNbHAA acummeTpusa remucoep mosra — dyHaamMeHT
MOMHOW KU3HEeLEATENbHOCTU UHAMBUAYYMA. CnefoBaTeNbHO, Lene-
€006Pa3HOCTb U3YYEHUA MEXAHWU3MOB UHTETPaLMM Noaywapuin mos-
ra B onpeAenéHHbIX BUAAX AeATesbHOCTH, TPEByLWMX y4acTus 0benx
remucodep, CToNb pasHbix N0 MOPHOPYHKLMOHANBHOCTK, U pa3paboT-
Ka abconoTHO HOBbIX AMPdEPEHLMANbHBIX METOANK peabunutaum-
OHHOrO BOCCTAHOB/IEHWS 3TWX B3aMMOCBA3€M, KaK OCHOB YCMELIHOCTM
Tepanuu OLUMN, He nogneaTt comHeHuio [12-14].

LLENb UCCNEAOBAHMA

AHanu3 HelpoPU3NONOTUYECKUX W HEPOBM3YaNU3aLLMOHHBIX
nokasaTenei y getei ¢ remunaernyeckoit popmoit LM 8 3aBMcMMO-
CTW OT CTOPOHbI remunapesa v nosna.

MATEPUAN U METOADbI

Pabora BbinosHeHa Ha 6a3e Kadeapbl HEBPONOTUK, MCUXMATPUN
¥ MeAMLMHCKON ncuxonorum um. M.I. TynamoBa — B A€TCKOM HeBpO-
NorMyeckom otaeneHnn HaumoHanbHOro MeaMUMHCKOro ueHTpa PT
«Wndpobaxw» 3a nepuog 2020-2023 rr. MpoBeaeHbI KAMHUKO-UHCTPY-
MEHTa/bHble UccnefoBaHua 125 neteir B Bospacte 7-9 net (cpeaHuit
BO3pacT cocTaBun 8,2+0,9 neT) ¢ OKOHYaTeNbHbIM Anardozom AL,
remunnermyeckas popma (G80.2), ¢ aKLIEHTUPOBAHWEM BHUMAHUA Ha
NaTepann3aLmio oyara B roJ0BHOM Mo3re.

KpuTepuu BKAKOUEHMA NALIMEHTOB B UCC/IeA0BaHMe:

1. Bo3spacrt geteit 7-9 nert.

2. OKoHYaTe/bHbIN AMarHos «eTckuii uepebpanbHblii napa-

Ny, remunnermyeckan popma G80.2.
3. OTCyTCTBME APYrOi COMYTCTBYIOLLEN HEBPOIOTMYECKOM Na-

TONOMUN.
4.  OTcyTCTBME CONYTCTBYIOLLEN rEHETUYECKOW NaToNornu.
5. lMpasuww.

BonbHble 6b1M pacnpeseneHbl Ha 2 rpynnbl N0 NPU3HaKy Nate-
panusauum nonywapHoro oyara: | rpynna — 1eBOCTOPOHHUIA reMuna-
pes3 (/IMM) u Il — npaBocTopoHHwM remunapes (MIMN). B Kaxgol rpynne
6b111 BblAeNEHbI NOAFPYNMbI N0 NOA0BOMY NpU3HaKy (Tabn. 1).

Cpean obcnesyembix MaUMEHTOB NPeobnajanu Masbuvky,
[leTn B Bo3pacte 8 net 1 6onbHble ¢ ST,

Pernctpauma 6103N1eKTPUYECKON aKTUBHOCTYU FOIOBHOTO MO3ra
npoBogMnack Ha anekTposaHuedanorpadax «Muuap-33r-10/70-201»
(Mitsar, Poccus), «Neurofax-1100» (Nihon Kohden, Japan) u cucre-
Me MYNbTUMOZANbHOTO HEBPOIOrMYECKOr0 MOHUTOPUHra «Hel-
poH-CneKTp-64» (HelipocodT, Poccus).

Mpm 33T, B COOTBETCTBUM CO CTAaHAAPTAMM, OLLEHMBANOCH CNeay-
follee: «...lyBUHHO-4acTOTHbIE CNEKTPbI BMONOTEHLIMANOB, UX BbIPa-
YKEHHOCTb, JIOKAIN3aLMI0, CTOMKOCTb OCHOBHbIX PUTMOB, BbIABNANACH
naTonornyeckan I3M-akTMBHOCTb, NAPOKCM3MasbHble Gopmbl IIM-aK-
TUBHOCTY, OLIEHMBaNachb BO36YAMMOCTb MO3ra, YTOUHANACh laTepanu-
3aUMA 1 I0KaM3aLmMa anuaenTuyeckoro ovara» [11]. 33 HaumMHanacb
C PYTUHHOW CKanbnosoi I3I, Npu HEOAHO3HAYHbIX U COMHUTENbHbIX
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mining fundamental hemispheric specializations and interhemi-
spheric interactions.

Any damage to the developing structures of the cerebral
hemispheres and interhemispheric connections can significantly
impact the formation and development of movements, cognitive
processes, and personality development in children with CP.

The asymmetry of the brain's hemispheres plays a crucial
role in an individual's life. It is essential to study the integration
mechanisms in activities that require the participation of both
hemispheres, despite their significant morphofunctional differ-
ences. Developing new methods for rehabilitating and restoring
these relationships is crucial for successful CP therapy. The signifi-
cance of this cannot be overstated [12-14].

PURPOSE OF THE STUDY

Analysis of neurophysiological and neuroimaging character-
istics in children with HCP with regard to gender and laterality of
hemiparesis.

METHODS

The Department of Neurology, Psychiatry and Medical Psy-
chology named after M.G. Gulyamov, Avicenna Tajik State Med-
ical University, conducted the study at the National Medical
Center "Shifobakhsh" in Dushanbe, Republic of Tajikistan from
2020 to 2023. Clinical and instrumental studies were carried out
on 125 children 7 through 9 years of age (with an average age of
8.2+0.9 years) diagnosed with HCP (ICD-10 Code: G80.2), focus-
ing on lateralization of cerebral injury.

Criteria for inclusion of patients in the study were as follows:

1. Children 7 through 9 years of age.

2. Diagnosed infantile HCP, ICD diagnosis code G80.2.

3. Absence of other concomitant neurological pathology.

4. Absence of concomitant genetic pathology.

5. Right-handed.

The patients were categorized into two groups based on the
laterality of hemispheric focus: group | represented those with
left-sided hemiparesis (LSH), and group |l represented those with
right-sided hemiparesis (RSH). In addition, within each group,
subgroups were differentiated by gender, as shown in Table 1.

Among the examined patients, male children, children aged
8 years, and patients with LSH predominated.

Registration of the bioelectrical activity of the brain was
carried out on electroencephalographs MITSAR-EEG-10/70-201
(Mitsar, Russia), Neurofax EEG- 1100 (Nihon Kohden, Japan) and
the Video EEG Monitoring System Neuron-Spectrum-64 (Neuro-
soft Company, Russia).

The frequency and amplitude EEG values were analyzed ac-
cording to established standards during the EEG evaluation. The
severity, localization, stability of the main rhythms, pathological
EEG activity, and paroxysmal forms of EEG activity were assessed.
Additionally, brain excitability was evaluated, and the lateraliza-
tion and localization of the epileptic focus were determined. Ini-
tially, a routine scalp EEG was conducted; however, if the results
were unclear; subsequently, long-term EEG video monitoring was
performed.

The EEG evaluation followed the classification established
by E.A. Zhirmunskaya (1984). The results indicated five subdivi-
sions: “a) organized, b) hypersynchronous (mono-rhythmic), c)
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Tabnuya 1 PacnpedeneHue nayueHmos no epynnam

I'pynnbi / Groups
[Oesouku, /IFN / Female, LSH

I rpynna /1 group (n=72)
Manbumku, M / Male, LSH

[Oesouku, NI / Female, RSH

Il rpynna / Il group (n=53)

Manbumku, NrM / Male, RSH
pe3synbTaTax KOTOPOW NPOBOANACA NPOLOMKUTENbHBIN 3T BUAEOMO-
HUTOPWHT.

OueHka 331 npoBoaunach B COOTBETCTBUM C KnaccuduKaLment
E.A. MupmyHckol (1984). 33T noppasaensnach Ha: «...a) opraHuso-
BaHHYI BO BPEMEHW W MPOCTPAHCTBE, 6) rMNePCMHXPOHHYIO (MOHO-
PUTMUYHYIO), B) AECUHXPOHHY!HO, T) Ae30praHM30BaHHyto, ) Ae3opra-
HU30BaHHYIO C NpeobnagaHuem 6- u B-akTMBHOCTUN?,

B COOTBETCTBUM C PEKOMEHAALMAMM MO WMHTeprpeTauum 30
HamMW NPOBOAU/IUCD: «...BU3YasIbHbIl aHanN3 KPUBOW, OLEHKA Npo-
CTPaHCTBEHHOMO  PAcNpefeneHns OCHOBHbIX W MATONOMMYECKMX
PUTMOB M OLLEHKA 3HAYUMbIX KO3DOULMEHTOB aCUMMETPUM MO OT-
BeEHUAM MOCPEACTBOM  KapTUPOBAaHWE BOMHOBOM aKTUBHOCTU;
CMEKTPaNbHbIN aHaN3 KPUBOW C MPEACTaBNEHUEM [AHHBIX B BUAE
rpaduKa, rMcTorpammbl 1 TabauLbl C OLLEHKOM CTPYKTYPbI YaCTOTHbIX
M aMNANTYLHbIX cocTaBasAtowmx» [15].

Bcem uccnesyembiM AeTAM NPOBEAEHA MarHUTHO-PE30HAHC-
Has Tomorpadusa (MPT) Ha annapate «Canon Vantage Galan 1.5T»,
(Toshiba, Japan) c npumeHeHneM KpaTKOBPEMEHHOTO BHYTPUBEHHOO
HapKo3a (c pacyétom Mo Becy) C y4acTMem AETCKOTo aHecTe3noso-
ra-peaHumatosora.

M3yyeHbl aHaTOMUYECKME 0COBEHHOCTM HEPBHOM TKaHW AeTel ¢
remuniernieckoin dopmoii LN B COOTBETCTBUAM C PEKOMEHAALUAMM:
«...OLE€HMBANN Hannume rugpouedaniu, aCUMMETPUIO KesyL04KO-
BOW CUCTEMbI, O4aroBble KMCTO3HbIE U3MEHEHWMA CybapaxHOUARIbHbIX
NPOCTPaHCTB, remmaTpoduu, AeCcTpyKuMM uan aedopmauymn Koctei
yepena, Hannuue, N0KaM3aLLMA, pa3mepbl, KOHTYPbl, FOMOreHHOCTb
NaToNorMYeckMx 06pasoBaHuii roNOBHOTO MO3ra, MX KPOBOCHabe-
HUe Ha cpesax TO/LMHOM 1 MM NapannenbHo U NepneHauUKyNsapHO
ocu runnokamna» [16].

Mokasatenn MPT conocTtasnanunck ¢ pesynstatamu 331 naumen-
TOB W KJIMHUYECKON CUMMTOMATUKOW.

[JlaHHoe uccnenosaHve 6bi10 0gobpeHo Komuccueid no stuke
TafKMKCKOTO TOCYAAPCTBEHHOMO MEAMLMHCKOTO YHWBEPCUTETA UM.
Abyanun nbHu CuHo (npotokon Ne 12 ot 20 gekabpsa 2019 T.).

CratcTnyeckan obpaboTka pesynbTaToB NPoOBeAEHa Nporpam-
Mol Statistica 10.0 (StatSoft Inc., USA). Pe3ynbTaTbl Ka4eCTBEHHbIX NO-
KasaTenel npueseHbl B BuAe foneit (%). CpaBHeHUe HEe3aBUCUMbIX
KauyecTBEHHbIX NOKa3aTeNei NPOBOAMAM MO KPUTEPUIO X%, NPY 3Haye-
HUsAx 10 U HUKe XOTA Bbl B OAHOM MONE YETbIPEXNONbHOW TabauLbl
BHOCWAM NONPaBKy MeTca. BanaHmMe GaKTopoB pucKa Ha UCXofpl onpe-
[enanocb No OTHOLLEeHWo WaHcoB (odds ratio) ¢ BbiaBneHnem 95%
ZoBeputensHoro uHTepsana (95% Cl). Pe3ynbTaTbl CTaTUCTUYECKOTO
aHaNM3a CYUTANNCh CTAaTUCTUYECKM 3HaYMMbIMK Npu p<0,05.

PE3YNLTATbI U UX OBCYXOEHUE

Mpw n3yueHUn 33T 6oNbHbIX AeTelt BbIABAEHbI ONpPeaenEéHHbIe
HapyLWeHUa NapameTpoB BOIHOBOM aKTUBHOCTM, KOTOPblE pOpMMUPY-
t0T 0Cob6bI I3 naTrepH. MaToNOrMYecKne, C TOUYKU 3PEHUA KAUHU-

1 Pexcum docmyna: https://cmi.to/33e/pacwugposka-3se-2/knaccugpurayus-
332-no-munam/

Table 1 Distribution of pediatric patients by groups

n %

33 45.8
39 54.2
23 43.4
30 56.6

desynchronous, d) disorganized, and e) disorganized with a pre-
dominance of 8- and B-activity”™.

Following the guidelines for interpreting EEG, we conducted
“...a thorough analysis that included visually examining the curve,
evaluating the spatial pattern of normal and abnormal rhythms,
and assessing the asymmetry coefficients in leads by mapping
wave activity” [15]. Additionally, we conducted “...a spectral anal-
ysis of the curve and presented the data as a graph, a histogram,
and a table to evaluate the frequency and amplitude compo-
nents” [15].

All pediatric patients in the studied population underwent
an MRI using a “Canon Vantage Galan 1.5T” unit (Toshiba, Japan).
The procedure was carried out with the administration of short-
term intravenous anesthesia, given in calculated weight-based
doses, under the supervision of a pediatric anesthesiologist-re-
suscitator.

A study was conducted on anatomical features of the ner-
vous tissue in children with HCP. The study examined various pa-
rameters, including hydrocephalus, asymmetry of the ventricular
system, focal cystic changes in the subarachnoid spaces, hemi-
atrophy, and destruction or deformity of the skull bones. In addi-
tion, the presence, localization, size, contours, and homogeneity
of pathological foci of the brain, along with their blood supply on
sections 1 mm thick parallel and perpendicular to the axis of the
hippocampus, as per recommendations, were investigated [16].

The MRI data were analyzed alongside the patients' EEG and
clinical symptoms to determine any correlation or patterns.

The study was approved by the Ethics Committee of the Avi-
cenna Tajik State Medical University (protocol No. 12; December
20, 2019).

Statistical results were processed using Statistica 10.0 soft-
ware (StatSoft Inc., USA). The qualitative data were presented as
percentages (%). A comparison between independent variables
was conducted according to Pearson's chi-square test. If a cell
in the 2x2 table had a value of 10 or less, Yates' correction for
continuity was applied. The influence of risk factors on outcomes
was assessed via calculation of the odds ratio (OR) and 95% con-
fidence interval (95% Cl). A p-value of <0.05 was considered sta-
tistically significant.

RESULTS AND DISCUSSION

While analyzing the EEG of the patients, researchers iden-
tified specific disruptions in wave activity parameters, leading to
the recognition of a distinct EEG pattern. In the larger context of
EEG disorders, the pathological phenomena observed held sig-
nificant clinical importance. Patients often show lower spectral
density readings in the a-frequency band, which could indicate

1 Access mode: https://cmi.to/eeg/decoding-eeg-2/classification-eeg-by-
types/
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yeckoit Helipodusmonormm, peHomeHbl 3aHUMaNN BeayLiee MecTo B
KapTuHe HapyweHwui 33T, 1A BCcex NaupMeHToB 06WmMMm aBasaanck 6o-
Nlee HU3KUe 3HAYeHUA CNEeKTPasbHOM NAOTHOCTU B O-NOOCE YacTOT,
KOTOpble MOTYT OTpaXaTb HapYyLUEHWUA KOTHUTUBHbIX GYHKLUWMIA. Kpome
Toro, y 60NbWMHCTBA NaLMeHTOB HabAO4ANUCh BbICOKME 3HAYeHUs
CNEeKTPasbHOW NI0THOCTY B B-AnanasoHe.

Ha 33T aTux naumeHToB 6b1Mn AUddY3HbIE USMEHEHUS, NPU3HA-
K1 ancdyHKLMM CpeMHHO-CTBONOBbIX 06pa3oBaHMil Mo3ra (ae3opra-
HU3aLMA 0-pPUTMa Ha CHUXKEHHOM aMNANUTYAHOM YPOBHE).

Y peteit ¢ ALIN nmenn mecTo MsmeHeHWA BUOINEKTPUYECKOM aK-
TUBHOCTM ros10BHOrO Mo3ra (B3AMM) passIMuHOW CTEMEHWN BblPaXKeH-
HOCTU. Pe3snayanbHo-opraHUMYeckue paccTpoincTea (3agepkka dop-
MUPOBaHUA KOPKOBOrO PUTMa) KOHCTaTUpPOBaHbI y 64 (88,9%) aeteit
| rpynnbl ny 42 (79,2%) petew Il rpynnbl npotus 7 ciyyaes (23,3%).

Y 48,8% peteit oTmeyeHa Hecneupuduueckas napokcusmasbHas
aKTMBHOCTb, U3 HKX B 35,2% cnyyaes — B I06HbIX M TEMEHHbIX 06na-
CTAX MO3ra.

PeaKuymn Ha pUTMUYECKUI CBET U 3BYK NPEBbILIAAN HOPMasbHble
ypoBHU y 45,6% AeTeld, YTo NOATBEPKAANO0 HEAOCTATOUHYHO 3pENOCTb
B3aMMOCBA3EN KOpbl MO/YLIAPWIA FONIOBHOMO MO3ra C FYOUHHbIMM
CTPYKTypamu mo3ra npv AUTM. MexnonywapHas acummeTpus bbina
3aperucTpupoBaHay 47,2% 6onbHbix B | rpynne 1 35,8% — 8o |l rpynne.

Konunuectso geteit ¢ HopmanbHbiM TMnom I3 (opraHW3oBaH-
HbliA) B | rpynne CTaTUCTUYECKM 3HAYMMO He OTnYanock ot Il rpyn-
nbl (11,1% (8) cnyyaes npotus 20,7% (11) cnyy4aeB COOTBETCTBEHHO;
p>0,05; x?=1,52). Herpybble HapyweHua BIATM (2 u 3 tunbl 33T no
Knaccudumkaumm HUpMyHCKOM) BbIfBNEHbI B OAMHAKOBOM Ko/Mye-
cTBe B obeunx rpynnax (63,9% (46) 8 | rpynne npotus 66,0% (35) Bo Il
rpynne; p>0,05; x?>=0,06). HecmoTpa Ha To, 4TO B | rpynne KOANYECTBO
rpy6bix HapyweHunii BIATM (4 1 5 Tvn 33T no Knaccudumraumm HKup-
MyHcKo#) (25% (18)) 6bi10 Bbiwe, Yem Bo Il rpynne (13,2% (7)), Tem
He MeHee CTaTUCTUYECKM 3HAYMMON pasHULIbI He BbiABaeHOo — p>0,05;
x?=1,97 (tabn. 2).

Takum 0bpasom, pasnnuumii B yactoTe TMNoB 33T y geteit ¢ ALN
B 3aBMCUMOCTM OT CTOPOHbI FEMUNape3a He BbIIBNEHO, T.€. B CIy4anX
NeBOCTOPOHHEr0 ¥ NPaBOCTOPOHHEro remunapesa Yactora Tvnos 330
6bl71a 0OANHAKOBOM, U He MMeNa 0cobeHHOCTeN.

Mo faHHbIM 33T UccnenoBaHMA PasiMuMiA B YactoTe TMnos 330
y feteit ¢ AL B 3aBMCMMOCTM OT NMOAa TaKKe He BblsBEHO (Tab. 3).

C yyétom Toro, 4to no Tuny 33T He 6biN0 BbIABNEHO 0COBEHHO-
CTel B 3aBUCMMOCTYM OT CTOPOHbI MOPAXKEHUA U MON1a, ObINO peLleHo
HenocpeacTBEHHO M3YYWUTb HapyLUEHWA CEHCOMOTOPHbLIX PUTMOB
(Tabn. 4).

Tabauya 2 Yacmoma scmpevaemocmu paznu4Helx munos 33y
Odemeli ¢ AL 8 3a8ucuMocmu om cmopoHsl 2eMunapesa

I (Nr11/LSH)
1  OpraHu3oBaHHbI / Organized 12.1% (4)
MNepcUHXPOHHbIN (6e3 a-puTma) 0
2 Hypersynchronous (no a-rhythm) 273% (9)
3 [decuHxpoHHbIi / Desynchronous 36.4% (12)
[e3opraHn3oBaHHbIN (C a-puTMom) 0
4 Disorganized (with a-rhythm) 18.2% (6)
[e3opraHn3oBaHHbIi (c 6- 1 B-putTmom) 0
g Disorganized (with 6- and 6-rhythm) 5160 ()
Wtoro / Total 33

Ipynnbi aesoyek / Female groups

cognitive impairment. Furthermore, most patients displayed high
spectral density values in the B-range.

The EEG results of the patients revealed widespread alter-
ations and signs of brainstem dysfunction (including disorganiza-
tion of the a-rhythm at a lower amplitude level). Furthermore,
there were differing intensity levels in the brain BEA among chil-
dren with CP. In groups | and Il, 64 (88.9%) and 42 (79.2%) chil-
dren, respectively, were diagnosed with residual organic disor-
ders that caused the delayed formation of the cortical rhythm.
This is significantly higher compared to only 7 cases (23.3%).

The nonspecific paroxysmal EEG activity was observed in
48.8% of children, with 35.2% of cases occurring in the frontal
and parietal areas. Responses to rhythmic light and sound stim-
ulations exceeded the amplitude threshold in 45.6% of children,
suggesting the insufficient maturity of the interconnections be-
tween the cerebral cortex and deep brain structures in CP. In
addition, it was discovered that 47.2% of patients in group | and
35.8% in group Il had interhemispheric asymmetry.

The number of children with a normal type of EEG (orga-
nized) in group | did not statistically significantly differ from group
11 (11.1% (8) and 20.7% (11) of cases, respectively; p>0.05; x> =1,
52). It was found that both groups had similar occurrences of
mild disruptions in the brain's BBEA, specifically EEG types 2 and
3, according to the Zhirmunskaya classification. Brain BEA disrup-
tions were observed in 63.9% (46) and 66.0% (35) of groups | and
Il patients, respectively. However, the difference was insignificant
(p>0.05; x*=0.06). Although the number of significant disruptions
to the brain's BEA (classified as 4 and 5 types of EEG according to
Zhirmunskaya) was higher in group | compared to group II, with
25% (18) and 13.2% (7), respectively. However, the statistical
analysis showed no significant difference with a p-value of over
0.05 and a x? value of 1.97, as indicated in Table 2.

It was observed that the frequency of EEG types did not vary
in children with CP based on the laterality of hemiparesis. Both
LSH and RSH cases showed similar frequency of EEG types with-
out any distinguishing features. Furthermore, the EEG study re-
vealed no gender-based differences in the frequency of EEG types
among children with CP, as shown in Table 3.

After analyzing the EEG data, no significant differences were
found based on the gender or location of the lesion. As a result,
the focus shifted to examining the disruptions in sensorimotor
rhythms outlined in Table 4.

Table 2 The occurrence frequency of different types of EEG in
children with CP based on the laterality of hemiparesis

Fpynnbl manbunkos / Male groups

11 (NrN/RSH) p | (FN/LSH) 11 (Nrn/RSH) P
21.7% (5) (X:SOO??S) 10.3% (4) 20.0% (6) (Xjfoogg)
30.4% (7) (Xjfbf’go) 28.2%(11)  30.0% (9) (X?f(fjl)
39.1% (9) (xfb(.)gm 35.9% (14)  33.3% (10) (Xff(')(_);)
87%Q) gy %) w00%@) 0%

0 7.7% (3) 6.7% (2) (Xjfoogg)
23 39 30

MpuUMeyaHme: p — CTaTUCTUYECKaRA 3HAYMMOCTb Pa3nnumii nokasateneit mexay | v Il rpynnamu (no kputepuio X2 ¢ nonpaskoii Metca)
Note: p — statistically significant difference between groups | and Il variables (according to Pearson's Chi-square test with Yates' correction)
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Tabauya 3 Yacmoma scmpevaemocmu pasnuyHsix munos 33 y
demeli ¢ L 8 3a8ucumocmu om nona

Table 3 The occurrence frequency of different types of EEG in children

Arn (1 rpynna) / LSH (1 group)

with CP based on their gender

nrn (1l rpynna) / RSH (11 group)

Tun 33T / EEG type
A/F M P a/F M P
o . o o >0.05 0 o >0.05
1  OpraHu3oBaHHbIlM / Organized 12.1% (4) 10.3% (4) (*=0.03) 21.7% (5) 20.0% (6) (*=0.03)
MMNepCcUMHXPOHHbIN (6e3 a-puTma) o 0 >0.05 0 o >0.05
2 Hypersynchronous (no a-rhythm) 27.3%(9)  28.2%(11) (x*=0.03) 30.4% (7) 30.0% (9) (x*=0.07)
. 36.4% o >0.05 0 o >0.05
3 [JecuHXpoHHbIN / Desynchronous (12) 35.9% (14) (*=0.04) 39.1% (9)  33.3% (10) (=0.02)
[e3opraHn3oBaHHbIN (C a-puTMOMm) o o >0.05 o o >0.05
4 Disorganized (with a-rhythm) 18.2% (6) 17.9%(7) (x2=0.08) 8.7%(2) 10.0% (3) (x?=0.10)
[e3opraHu3oBaHHbIM (c 6- 1 B-putmom) 0 o >0.05 o
> Disorganized (with 6- and 6-rhythm) B ) o2 R (x*=0.04) g 87512
Wtoro / Total 33 39 23 30

Mpumeyanus: [ — 4eBoUKM; M — Manbumku; p — CTaTUCTMYECKAA 3HAYMMOCTb Pa3/IMUMIA MOKasaTeNel Mexay MasbuMKamMu U 4eBOYKaMM (N0 KpUTEPUIO X2 C MONpaBKon

Metca)

Notes: F—females; M — males; p — statistically significant difference between female and male groups variables (according to Pearson's Chi-square test with Yates' correction)

M3 Tabn. 4 BWAHO, YTO YacTOTa HapyLEHU CEHCOMOTOPHOTO
pUTMa He 3aBKCeNa OT CTOPOHbI NOPaXKEHUS.

Hanuuue HapyLweHuii CEHCOMOTOPHOTO PUTMA, @ TaKKe COOTHO-
LWEHMIA O M B PUTMOB TaKKe He BbIABUIO CTAaTUCTUYECKM 3HAUYMMbIX
Pa3NUUMIA MeXKAY LeBOYKAMM U ManbyvKamu (Taba. 5).

Mpw nccneposanum 33T, y 15 getelt | rpynnbl (20,8%), ny 9 ae-
Telt Il rpynnbl (17,0%) 6bina BbIBNEHA 3NMAENTUYECKAA aKTUBHOCTb
(p>0,05; x>=0,10) (puc. 1).

Tabauya 4 Yacmoma scmpevaemocmu pasnu4Heix HapyweHuli ceHco-
MOmopHsix pummos 33 demeli ¢ LI 8 3a8ucumocmu om cmopoHsl
2emunapesa

According to Table 4, the lesion's location does not influence

the frequency of sensorimotor rhythm disturbances. In addition,
Table 5 shows no statistically significant differences between
male and female pediatric patients regarding disturbances in the
sensorimotor rhythm and the ratio of a and 6 rhythms.
According to the EEG study, epilepsy was detected in 20.8%
(15) and 17.0% (9) of groups | and Il patients, respectively. How-

Table 4 The occurrence frequency of various EEG sensorimotor

rhythms disturbances in children with CP based on the laterality

Ipynnb! gesouvek / Female groups

of hemiparesis

Ipynnbl manbunkos / Male groups

I (AFA/LSH) 11 (NrM/RSH) P I (AFM/LSH) 11 (RSH) p
Oedvumnt a-ananasoHa (MHAEKC meHee 20%) o o >0.05 o o >0.05
Low alpha index (< 20%) 36.4% (12)  30.4%(7) (4120.03)* 43.6% (17)  40.0% (12) (20.09]
MeganeHHblit putm / Slow rhythm 63.6% (21)  69.6% (16) >0.05 56.4%(22)  60.0% (18) >0.05
(x2=0.03)* (x2=0.09)
HapyLeHne cooTHOLWEeHMA 0
puTMOB a 1 B AnanasoHa 27(53)A 21.7% (5) ( i%%sz)* 38.5% (15) 36.7% (11) ( ??6032)
a/6-ratio changes X=0. X=0.
Wtoro / Total 33 23 39 30

TpyUMeyaHue: p — CTaTUCTUYECKanA 3HAUMMOCTb Pasnnunii nokasateneit mexay | v Il rpynnamu (no Kputepmio X% * — No KpuTepuio x> ¢ nonpaskoi Metca)
Note: p — statistically significant difference between groups I and Il variables (according to Pearson's Chi-square test; * — with Yates' correction)

Tabauya 5 Yacmoma scmpevaemocmu pasaudHbIX HapyweHul

CeHcoMomopHsIx pummos 331y demeli ¢ LM 8 3agucumocmu om nosna

HapyLueH1sa CeHCOMOTOPHOro pUTMa

Table 5 The occurrence frequency of different disturbances in EEG
sensorimotor rhythms among children with CP based on their gender

Arn (1 rpynna) / LSH (1 group)

nrn (1l rpynna) / RSH (1l group)

Sensorimotor rhythm disturbances a/F M p n/F M p
Oednumt a-amanasoHa (MHAeKC meHee 20%) o o >0.05 o 40.0% >0.05
Low alpha index (< 20%) SEAESERY) | ABIEES [ (x*=0.39) ) (12) (x>=0.19)*
. . , >0.05 . 60.0% >0.05
MeaseHHbIi putm / Slow rhythm 63.6% (21) 56.4% (22) (x°=0.39) 69.6% (16) (18) (x°=0.19)*
HapyLeHune cooTHoWeHMA 0 0
puTMOB a 1 B AnanasoHa 27('9‘:;A 38.5% (15) ( 2>_(()).(!)557’)* 21.7% (5) (egl?e.v7e/;) ( Z%gSG)*
a/6-ratio changes X=0 X=0.
Wroro / Total 33 39 23 30

MNpumeyanua: [1 — 4eBoYKM; M — ManbymKu; p — CTaTUCTUYECKaA 3HAYMMOCTb pasnvmmﬁ nokasarenei mexay Manb4nKamun 1 4esovykamu (I'IO Kputepuio )(2,' *—no Kputepuio

X? ¢ nonpaskoit Merca)

Notes: F — females; M — males; p — statistically significant difference between female and male groups variables (according to Pearson's Chi-square test; * — with Yates'

correction)
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Y HMX OTMeYanacb reHepann3oBaHHas U GoKaNbHaA aNUNENTH-
4ecKasn aKTMBHOCTb. ITU NOKA3aTE/IM OKA3a/IUCb HE3HAYUTE/IbHO HUXKE
noKasaTteneil No JaHHbIM JIMTEPATYPHbIX UCTOUHUKOB, e YKasblsa-
eTcA, YTo ¥ 6O/IbHbIX ¢ remunaernyeckoin popmoit LN otmeyaetca
CYAOPOKHbIV cnHApPOM B 27,8% cnyyaes [17]. MeToabl 33T 1 mopdo-
rpadumn cnocobCTBYIOT NPaBUbHOM AMArHOCTUKE, a TaKKe Bblbopy
ONTMMaNbHOrO NOAX0AA ANA NeveHuna naumenTos ¢ LN v snunencu-
ei. B nutepatype MmeloTca uccnefoBaHWUsA, KOTOpble MOKa3blBaOT
KOPPENALMIO MeXAY AaHHbIMKU I U KNIMHUYECKMMM NPOABAEHUAMMU
Aun [18].

Y Bcex 24 obcnefoBaHHbIX NAUMEHTOB 3NUNENTUPOPMHaAA aK-
TUBHOCTb OblNIa 3aPErUCTPMPOBAHA U BO Bpems 604pCTBOBAHWMSA, U BO
CHe, Y Mmanbymkos | rpynnbl — B 20,5% cnyyaes, y gesoyek — B 18,2%
cnyyaes (p>0,05).

Ha MOMEHT BKIIOYEHWS B UCCNeL0BaHME AHTUKOHBY/IbCAHTbI
NoNy4Yanu Bce AeTU CO CTPYKTYpHOM anunencueid. Y getei | u Il rpynn
npeobnaganu nopakeHus TeMeHHbIX (72,2% v 67,9% COOTBETCTBEH-
HO) M N06HO-BUCOYHDIX (54,2% w1 47,2% COOTBETCTBEHHO) A0ONEN, T.€.
Hanbonee MOBPEXAAEMbIX B HEWpPO-OHTOreHese fonei remucoep
rO/10BHOrO Mo3ra. 3aTbl/IoYHble 40U nopaxanuce y 22,2% un 20,8%
neTeld B In |l rpynnax cooTBeTCTBEHHO (pUcC.2).

KaK BMAHO 13 puc. 2, No gaHHbIM 33T nccnesoBaHnit AMarHocTu-
pOBaHa BbICOKaA YacTOTa NOPAXKEHMA CPEANHHBIX CTPYKTYP FONOBHOTO
mo3sra y geteit ¢ AUM v anunentuyeckummn npuctynamum | v Il rpynn
(48,6% 1 41,5% COOTBETCTBEHHO).

B pesynbtate conoctaenenva faHHbix I3 muccneposaHua y
fetelt ¢ AUN 6bina BbisBAEHa PYHKLMOHAIbHAA HE3PENOCTb M Mo-
BblLEHHas BO3byAMMOCTb LiepebpasbHOi Kopbl. bbina oTMeyeHa u3-
ObITOYHAA AKTMBALMA CUHXPOHM3MPYIOLLMX CMCTEM CTBO/IA MO3ra Nno
cnekTpanbHoMy aHanmay 331, yeennueHue A- v B-putmos, pocT B-ak-
TUBHOCTM NPK 0CNabAeHUN a-pUTMA.

Hapsagy ¢ 24 petbmu obeunx rpynn ¢ cyaoporamu anuaentuye-
CKoOW Npupogapl, ewé y 59 aeteil OTMEYaUCh CyA0POTU B PaHHEM He-
OHaTasIbHOM nepuoge. Hannume HeoHaTasIbHbIX CyL0POr B aHaMHe3e
AB/IAETCA BaKHbIM GAKTOPOM B Pa3BUTUM 3nunencuu. Takum obpa-
30M, NpoBeaEHHble uccnegoBaHua y geteit ¢ LN yKasbiBatoT Ha To,
4TO y BO/IbHBIX C HEOHATANIbHBIMM CYA0POraMM B aHaMHE3e YBEeINYU-
BAETCA PUCK pa3BuTUA anunencuu [19, 20].

[anee Mbl ccnegoBanmn BAMAHME Pa3nnYHbIX GaKTOPOB Ha pas-
ButHe AL MeToaoM OTHOLLEHMS WaHCOB (puc. 3).

Mo puc. 3 BUAHO, YTO OCHOBHbLIMM HAKTOPAMM BAMAHMA Ha pas-
BUTME HEOHATA/IbHbIX CYA0POT CTa/IM MHOTON/104Has 6epeMeHHOCTb U
npumeHeHune MBJ1 B paHHeM HeoHaTasibHOM nepuoge. C y4éTom pas-

Puc. 1 PacnpocmpaHéHHocms anunencuu y demed ¢ UM
Fig. 1 The prevalence of epilepsy in children with CP
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| rpynna | group Il rpynna |l group

B ManbymKkn males Aesouku females
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ever, the percentage difference between the two groups was sta-
tistically insignificant (p>0.05; x?=0.1), as shown in Fig. 1.

The patients displayed both generalized and focal epileptic
activity. According to the findings, the indicators were slightly
below the average reported in the literature. The literature data
indicate that convulsive syndrome is present in 27.8% of cases in
patients diagnosed with HCP [17]. The EEG and morphography
methods are crucial in accurately evaluating and selecting the
most effective treatment for patients with CP and epilepsy. Re-
search studies have indicated a link between EEG data and the
clinical symptoms of CP [18].

During both wakefulness and sleep, epileptiform activity was
recorded in 20.5% and 18,2% of male and female pediatric patients
from group |, respectively, with no significant difference between
the two genders (p>0.05). This was observed in all 24 patients who
were examined. Upon enrollment in the study, anticonvulsants
were administered to all children with structural epilepsy. Among
children in groups | and Il lesions of the parietal (72.2% and 67.9%,
respectively) and frontotemporal (54.2% and 47.2%, respectively)
lobes prevailed. These lobes are known to be the most vulnerable
during the neuroontogenetic development of the brain. In addi-
tion, in groups | and Il, the occipital lobes were affected in 22.2%
and 20.8% of patients, respectively, as shown in Fig. 2.

Based on the EEG studies depicted in Fig. 2, it has been
found that patients with CP and epileptic seizures in groups | and
Il have a high incidence of disturbances in brain midline struc-
tures (48.6% and 41.5%, respectively). After analyzing the EEG
data of children with CP, it was discovered that the cerebral cor-
tex displayed functional immaturity and increased excitability.
Furthermore, the spectral analysis of the EEG showed an over-
activation of the brainstem's synchronizing systems, indicated by
an increase in A- and 8-rhythms; at the same time, weakening of
a-rhythm and an increase in B-activity were observed.

There were 83 children who experienced convulsions, 24
having epileptic seizures, and the remaining 59 having convul-
sions in the early neonatal period. Having a history of neonatal
seizures is a crucial aspect of developing epilepsy. Studies con-
ducted on children with CP reveal that individuals with a history

Puc. 2 Yacmoma nopaxceHul pazau4Helx omoesos 20108HO20 M0O32a y
demeli ¢ LM u anunencueli no daHHbiM 33 (8 npoueHmax)

Fig. 2 The occurrence frequency of lesions of various parts of the brain
in children with CP and epilepsy according to EEG data (expressed as a
percentage)
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OR [95% Cl]

3MMM/MEGP
0,713[ 0,351; 1,499]

OAA/BOH
1,008[0,458 2,219

MTB/COP
0,879[0,432 1,788

!
|

KC/Cs
0,900[ 0,344; 2,352

MB/MP
2,563[1,041; 6,311]

MB/1 8 PHN/MV in ENP o

Puc. 3 ®akmopsl pucka, nosauAswUEe HA passumue
cyoopoz 8 paHHeM HeoHamarieHom nepuode (3ITIM
— 3KCMpazeHumManbHaa namonoaus mamepu, OAA —
omAzowéHHell akywepckull aHamHes, T6 — namo-
noaudecKoe meveHue bepemeHHocmu, KC — kecapego
ceyeHue, VIB/1 — uckyccmeeHHaa 8eHMUAAYUA NE2KUX,
PHI — paHHull HeoHamasbHbil nepuod)

Fig. 3 Risk factors that influenced the development of
seizures in the early neonatal period (MEGP — maternal
extragenital pathology, BOH — bad obstetric history,
COP — complications of pregnancy, CS — cesarean
section, MV — mechanical ventilation, ENP — early
neonatal period)

3,939[1,724 9,003]

-3 2 -1 0123456789
BUTWA 3Nuaencum Bbino peLleHo NPOBECTU PErpecCUOHHbIN aHau3 ¢
Temu ke paktopamu (Tabn. 6).

M3 Tabn. 6 BUAHO, YTO OCHOBHbIMU HaKTOPaMM, NOBAUABLIMMMU
Ha GopMMpPOBaHME 3NUAencum, bolan XpoHUYECKan BHYTPUYTPOOHAs
rMNOKcKA, npumeHeHne MBJ/1 B paHHEM HeOHaTa/sbHOM nepuoae u
cam aKT Cyaopor B paHHEM NepPUHaTaIbHOM Nepuose.

MPT AMarHOCTMKa ronoBHOTO Mo3ra y obcnesyembix 60NbHbIX
Oblna NpoBeAeHa B CTaHAAPTHBIX PeXxmnmax. B pesynsTaTe nccneposa-
HWA 6b1AM BbIAB/EHDI LiepebpasibHble CTPYKTYPHbIE M3MEHEHUA Y BCEX
obcnenyembix naupentos ¢ LM (taba. 7).

Mo gaHHbIM MPT AMarHOCTMKM B 3aBUCMMOCTU OT CTOPOHbI re-
Munapesa CTPYKTYpHble M3MEHEHMUA CTaTUCTUYECKM 3HAUMMO He OT/N-
YakoTCA Apyr OT Apyra.

Pe3ynbTaThl Halwero uccefo0BaHUA He NO3BOAAIOT AymaTb O 6e3-
YCNOBHO KOHKPETHOM PO/ NaTepann30BaHHOMO 04aroBoro Aedekra
BELLECTBA MO3ra B Pa3BUTMM remunapeTmyeckoit popmbl ALIMN, yto n
MOATBEPHKAAOT AaHHbIE HEKOTOPbIX aBTOPOB [21].

CpaBHWUTENbHbIV aHAIU3 CTPYKTYPHbIX M3MEHEHWUI B 3aBUCUMO-
CTW OT CTOPOHbI FEMMMNAPE3a CTaTUCTUHECKM 3HAYMMBIX Pa3inymi He
BbiABWA (Taba. 8).

TakXe CTPyKTypHble U3mMeHeHuA no AaHHbiIM MPT ctaTuctuye-
CKM 3HAYMMO He OT/IMYAIOTCA Y AEBOYEK U MA/IbYMKOB.

MeTozabl HEMPODU3MONOTMM U HEMPOBU3YANN3ALMM MOMOTAIOT
B BbIAIB/IEHWM NATONOMMU, ANATHOCTUKE, a TaKKe B BbIDOpe npaBub-
HOro nogxogda Ana nedeHna naumerTos ¢ AUMN. OgHUm n3 Hemano-
BaXKHbIX METOA0B B AMArHOCTUKe anunencum asaaetca 330, no3Bo-

TaGnuua 6 OmHoweHue WaHcos passumus anusnencuu

dakrTopb! / Factors Exp (B)
3rNM / MEGP 0.637
nT6 / COP 1.038
Onepauus KC / CS 2.071
MHoronnogHas 6epemMeHHOCTb
. 2.306
Multiple pregnancy
WBJ1 8 PHIM / MV in ENP 12.947
HeoHaTanbHble cyAoporu 4.390
Neonatal seizures
XpOHUYecKan rmnokcums 21.787

Chronic fetal hypoxia

NpumeyaHwe: p — CTaTUCTUYECKAA 3HAUMMOCTb BAUAHMA pakTopa
Note: p — statistical significance of influence factors

10

of neonatal seizures are at a higher risk of developing epilepsy, as
indicated by research findings [19, 20].

We proceeded to examine the impact of different factors on
the development of CP utilizing the odds ratio method, as shown
in Fig. 3.

According to Fig. 3, the key factors contributing to neona-
tal seizures were the presence of multiple pregnancies and the
utilization of mechanical ventilation during the early neonatal
period. To assess the impact of epilepsy development, a regres-
sion analysis was performed using the same factors as present-
ed in Table 6.

According to Table 6, the primary contributors to the devel-
opment of epilepsy were chronic fetal hypoxia, mechanical venti-
lation during the initial neonatal phase, and seizures during the
early neonatal period. The patients underwent MRI brain diag-
nostics in the standard modes. According to Table 7, all patients
with CP showed structural brain changes.

According to the MRI results, there is no statistically significant
difference in structural changes concerning the laterality of hemipa-
resis. Therefore, based on our study, we cannot conclude that a later-
alized focal brain defect plays a specific role in the onset of HCP. This
finding is consistent with the research of other authors [21].

As shown in Table 8, no significant differences were found af-
ter comparing structural changes based on hemiparesis' laterality.

MRI results show no significant difference in structural
changes between female and male pediatric patients.

Table 6 The odds ratio of developing epilepsy

95% CI
HukHas / Lower BepxHsas / Upper 4
0.255 1.588 >0.05
0.421 2.559 >0.05
0.702 6.116 >0.05
0.857 6.204 >0.05
4,530 37.002 <0.001
1.606 12.002 =0.004
7.055 67.275 <0.001
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Tabauya 7 CmpyKkmypHele U3MeHeHUSA 20/108H020 M0O32a N0 OHHbLIM
MPT 8 3a8ucumocmu om cmopoHbl 2emunapesa

Ipynnbi aesouek / Female groups
I (MFN/LSH) 11 (NFN/RSH) p

Table 7 Structural brain changes according to MR/
based on the laterality of hemiparesis

Ipynnbl manbunkos / Male groups

1 (Arn/LSH) 11 (Nrn/RSH) p
lNepuBEHTPUKYAAPHOE 50.05 50.05
nospexxaeHune 6enoro BewecTsa 36.4% (12)  34.8% (8) ’ 38.5% (15) 36.7% (11) :
(x?=0.03)* (x?=0.02)
Periventricular white matter injury X=0 X=0
Atpodus ceporo sellecTsa o o >0.05 o o >0.05
Gray matter atrophy 51.5% (17) 47.8% (11) (*=0.07) 53.8% (21) 53.3% (16) (x?=0.00)
JloKanbHble 04aroBble NOBpeEXAeHMUA o o >0.05 o o >0.05
L 84.8% (28)  65.2% (15) (=1.93)* 89.7% (35) 76.7% (23) (=1.30)*
AHOMaNUA pasBUTMA FOOBHOIO MO3ra o o >0.05 o o >0.05
Brain malformations 6.1% (2) 4.3% (1) (x>=0.10)* 10.3% (4) 6.7% (2) (x>=0.01)*
Wtoro / Total 33 23 39 30

TpUMeyaHue: p — CTaTUCTUYECKaA 3HAUMMOCTb Pasnnunii nokasateneit mexxay | v Il rpynnamu (no KpuTepuio X% * — No KpUTepuio x> ¢ NonpasKoi Metca)
Note: p — statistically significant difference between groups I and Il variables (according to Pearson's Chi-square test; * — with Yates' correction)

Tabauya 8 CmpykmypHble UsMeHeHUSA 20/108H020 M032d
no 0aHHbiM MPT 8 3a8ucumocmu om nona

CTpyKTypHble uameHeHus / Structural changes

Nrn (1 rpynna) / LSH (1 group)

Table 8 Structural changes in the brain according to
MRI based on gender

nrn (1l rpynna) / RSH (Il group)

A/F M p A/F M p
MepuBeHTPUKYNAPHOE 50.05 50.05
nospexkaeHve 6en10oro BewecTsa 36.4% (12) 38.5% (15) o 34.8% (8) 36.7% (11) N
. . . L (x*=0.03) (x>=0.02)*
Periventricular white matter injury
Atpodusa ceporo BellecTsa o o >0.05 o o >0.05
Gray matter atrophy 51.5% (17) 53.8% (21) (*=0.04) 47.8% (11) 53.3% (16) (=0.16)
JloKanbHble 04YaroBble NoOBpeEXAeHMUA o o >0.05 o o >0.05
=5l Iy 0 84.8% (28) 89.7% (35) (*=0.07)* 65.2% (15) 76.7% (23) (¢=0.37)*
AHOMaNUA pa3BMUTMA FOJOBHONO MO3ra o o >0.05 o o >0.05
Brain malformations 6.1% (2) 10.3% (4) (x?=0.05)* 4.3% (1) 6.7% (2) (x>=0.06)*
Wrtoro / Total 33 39 23 30

Npumeyanwa: [ — AeBouKM; M — ManbumKu; p — CTaTUCTUYECKAs 3HAUYMMOCTb Pa3INYMIA NOKa3aTenel Mexay MasbuMKamMu 1 AeBOUYKamMM (No KpUTepuio X% * — o KpuTepuio

X? ¢ nonpaskoit MeTtca)

Notes: F — females; M — males; p — statistically significant difference between female and male groups variables (according to Pearson's Chi-square test; * — with Yates'

correction)

NAKLWAA BbIABUTL crneuuduyeckme snnnentudbopmHblie U3SMEHEHUA.
B nutepatype M3BECTHO MHOIO UCCAEA0BAHMI, NOCBALLEHHDBIX KOp-
penauun mexay AaHHbiMu 331 U KAMHUYECKUMWU NPOABAEHUAMM
AUMN. Mo gaHHbIM Pin TW et al (2013), usmeHeHuMa Npu nposeaeHnn
93T yalLe BCTpeYatoTca y AeTel ¢ 6onee TAKENbIMU ABUTaTENbHBIMU
HapyweHuamu [8]. U3meHeHua Ha 33T, KoTopble Hanbonee yacTo
obHapyKuBatoTca y naumenTos ¢ AL v anunencueint, 3To ovarosble
aNuNenTUYecKne NaTTepHbl U reHepasnM3oBaHHoe 3ameanexue [19].
Tak, B uccnegosaHum Tsubouchi Y et al (2019) 6bi10 NoKasaHo, YTo
naumentsl ¢ QUM v anunencueit UMeNn reHepaan3oBaHHylO Mes-
NEeHHYI0 aKTUBHOCTb 6e3 anunencum (43,7%), y 7,7% naumeHToB no-
Ka3aTenu bbiav B HOpMme.

Kun-Long H (2018) n3y4yan nsmeHenus Ha 33y 151 pebéHka ¢
AUN, npuyém y 81 ns HMx 6biam cygoporu, a 'y 70 cyaopor He 6bino.
OcHOBHble n3meHeHUA Ha I3 y 66 NaLMeHTOB B rpynne ¢ asnuaencu-
el COCTOANN U3 MeAJ/IEHHbBIX BOJH U 3NUNeNnTUPOPMHON aKTUBHOCTH
(BK/NHOYAA M30IMPOBAHHbIE OCTPbIE BOJHbI, U30IMPOBAHHbIE MUKMK,
NUK-BOJIHOBbIE W MO/UCMANK-BONHOBbIE KOMMEKChI). TonbKo y 6
3anucy 33T BblIM HOPMaNbHLIMKU, OBLWMIA NPOLEHT aHOMA/IbHbIX
M3MeHeHWt cocTaBun 92,6%. Y naumenTos ¢ LN 6e3 cygopor Ha-
6n0gannch cneayowme msmeHeHus: 28 (40%) nokasanu reHepa-
NIM30BaHHble aCMHXPOHHbIE Mef/ieHHble BONHbI; 27 (38,5%) — anu-
nenTMGopPMHYI0 aKTMBHOCTb M B 15 (21,4%) cnyyaax 3anucu 6biam
HopMmasibHbIMK [20].
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By utilizing neurophysiology and neuroimaging techniques,
medical professionals can effectively identify abnormalities, make
accurate diagnoses, and determine the most appropriate treat-
ment approaches for patients with CP. The EEG is a crucial tool for
diagnosing epilepsy, as it identifies specific epileptiform changes.
Numerous studies in the literature have explored the relationship
between EEG data and the clinical symptoms of CP. According to
Pin TW et al (2013), children with severe motor impairments are
likelier to exhibit EEG changes [8]. Focal epileptic patterns and
generalized slowing are the common EEG changes observed in
patients with CP and epilepsy, according to research [19]. Thus,
a study conducted by Tsubouchi Y et al (2019) observed that
patients with CP and epilepsy depicted generalized slow activi-
ty without epilepsy in 43.7% of cases. Normal parameters were
found in only 7.7% of patients.

A study by Kun-Long H (2018) examined EEG variations in
151 children diagnosed with CP. Among them, 81 experienced sei-
zures, while the remaining 70 did not. In the epilepsy group com-
prising 66 patients, the observed EEG changes were slow waves
and epileptiform activity. The epileptiform activity included iso-
lated sharp waves, isolated peaks, peak waves, and polyspike and
wave complexes. Although only 6 EEG records were normal, the
overall percentage of abnormal changes was 92.6%. According to
a study, individuals with CP who do not experience seizures still
exhibit the following alterations: 40% displayed unsynchronized
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Reid S, Dagia C (2015) obHapyKnam BbICOKYH A0 aHOMAsMiA
npu KT mo3ra y geteit ¢ ALUMN 1 anunencueii (82,9%) no cpaBHeHWIO C
naumeHtamu ¢ LN 6e3 anunencum (48,2%). Y cybbekToB ¢ anunencuei
4acTOTa O4aroBbIX MOPaXKEHUI bbla aHaIOTMYHA TaKOBOM Y NALMEHTOB
6e3 anunencum. HecmoTps Ha To, YTO He BblIO BbIABNEHO CTaTUCTUYe-
CKM 3HAUMMOM PAsHMLIbI MEXAY ABYMA rpynnamu, B rpynne ¢ snunencu-
el 6bl10 0bHapyKeHO 6o/bLUe CTPYKTYPHBIX U3MEHeHUIA [18].

3AKNIOYEHUE

Helipodusnonornyeckne M HeMpoBU3yaNn3aLMOHHbIE MOKa-
3aTenn y feteit ¢ remunnermdeckor dopmoit ALM He 3aBuUCAT oT
CTOPOHbI remunapesa M noia. Ha oCHOBaHUM 3TUX AAHHbLIX MOXHO
NpeanoaoXKUTb, YTO reMunapeTnyeckan popma ALM moxeT bbiTb 06-
YCNOBNEHA He TO/IbKO 04aroBbiM LiepebpanbHbIM NOBPEXAEHUEM, HO
1 NOPOKaMU Pa3BUTUSA FONOBHOTO MO3ra.

slow waves, 38.5% showed signs of epileptic activity, and 21.4%
had normal recordings [20].

A study conducted by Reid S and Dagia C in 2015 revealed
that children with CP and epilepsy showed a significantly higher
rate of brain CT anomalies (82.9%) compared to CP patients with-
out epilepsy (48.2%). The occurrence of focal lesions in patients
with epilepsy was found to be comparable to those without the
disorder. The research showed that while there was no statisti-
cally significant difference between the two groups, the epilepsy
group had more noticeable structural changes [18].

CONCLUSION

The neurophysiological and neuroimaging characteristics in
children with HCP are not influenced by gender or the laterality of
hemiparesis. After analyzing this data, it appears that HCP could
be caused by focal cerebral injury or brain malformations.
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