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1. AKTyasIbHICTb TEMU 3yMOBJIEHA TUM, 110 NE€JiaTPUYHUN PO3CIIHUN CKIIEPO3 XapaKTEPU3Y€EThCA NTOEIHAHHAM
BHCOKOI 3arajibHOi aKTUBHOCTI Ta PaHHIX HEMPOJereHepaTuBHYX 3MiH, Ki pO3BUBAIOTLCA HaA TJli aKTUBHOTO
I03piBaHHA FOJIOBHOTO MO3Ky. Lle iCTOTHO yCKJIaJHIOE BilMEKYBaHHS MTATOJIOTIYHMX CTPYKTYPHHUX 3MiH Bif] BIKOBUX
BapiaHTiB HOpMU. TpaguLiliHi KIiHIYHI TigX04u HE 3aBXAU NO3BOJISIOTh CBOEYACHO BUSBUTHU IIPUXOBAHY
iHBanigM3aio, TOMY 3aCTOCYBaHHA KijIbKiCHOI MP-BoJiloMeTpii pa3oM 3 OLiHKOIO HEBPOJIOTIYHOTIO CTATyCy Ta AKOCTI
SKUTTS € TIEPCIIEKTUBHUM HaIpSIMOM PaHHbOi cTpaTudikanii pu3ukiB i mepcoHami30BaHOTO CIIOCTEPEKEHHS 32
IiTbMU 3 PO3CiSIHUM CKJIEpO30M. MeToro JucepTalifiHOi poOOTH CTajlo YIOCKOHAIEHHS KIliHIKO-paiiosIoriyHo]
OLIiHKM I1€PEBIry po3CiIHOro CKJIEPO3y 3 I0YaTKOM Y JUTSYOMY Billi IIJISIXOM iHTerpalii mokasHukiB MP-BosoMeTpii
CTPYKTYP T'OJIOBHOT'O MO3KY, OTPUMaHKX Ha OCHOBI CTaHZApTU30BaHOr0 MPT-IpOTOKOI1Y, 3 K/IIHIYHUMU

IoKa3HuKaMu iHBasiau3auii 3a mkasnoo EDSS Ta nokasHUKaMu SIKOCTI KUTTS AiTel 3a onuTyBasbHUKOM PedsQL 4.0.



Y Mexax gociiizkeHHs 6y10 obcTexxeHo 132 0cobu, 3 SIKUX MicJIs aHai3y pernpe3eHTaTUBHOCTI BUGIpKu
paHJoMizaliiHIM MeTOLIOM c()OPMOBAHO 4 rpyIu 3arajbHOI0 YncesbHicTo 106 ocib. [Jo 0CHOBHUX IpyIl YBIHIIIN
39 niteit Bikom 8-17 pokiB i3 mefiaTpUYHUM PO3CiTHUM CKIepo30M Ta 20 JOPOCIUX MallieHTiB Bikom 18-45 pokiB i3
Ie6I0TOM PO3CiSIHOTO CKJIepo3y. KOHTpoJIbHI Ipyny cTaHOBUIM 27 NPAKTUYHO 3[0POBUX AiTel Ta 20 IpakKTU4HO
3[10POBUX AOpOCIUX. [liarHO3 BCTAaHOBIIIOBAJN 3riffHO 3 KpuTepismu McDonald y neperssigi 2017 poky. Pagionoriyna
YacTHHA JOCJiIPKeHHs 6asyBajacs Ha CTaHIapTu30BaHOMy MPT-1IpoToKoJIi 3 060B’I3KOBUM BUKOPHUCTaHHIM
B1COKOPO37inbHOI 3D T1 MPRAGE-10CimOBHOCTI Ta MOAANBIIOI aBTOMATU30BAHOK CEIMEHTAILIEI0 CTPYKTYP
rOJIOBHOT'O MO3KY. 3a onoMorolo niatdopmu volBrain Bu3Havanu 3arajibHi Ta perioHanabHi BOJTIOMETPUYHI
[IOKa3HUKY, 30KpeMa 06'eMH TallaMyciB, cipoi i 617101 peyoBUHY MiBKYJIb F'OJIOBHOTO MO3KY, MO30YKa, CTOBOYypa
rOJIOBHOT'O MO3KY, TilTOKAMIIiB i HIJIYHOYKOBOI cucTeMU. OTPUMaHi pe3yJIbTaTU 3iCTaBJISIN 3 JAHUMU KOHTPOJIbHUAX
TPyII, a TAaKOXX aHaJi3yBajIu y B3a€MO3B'I3Ky 3 nnokasHukamu EDSS i PedsQL 4.0. Y gucepraii Briepiie B yKpaiHChKil
TOIYJIAALI IPOBENEHO KOMILJIEKCHE TOCJIIIPKEHHSI HEMPOPAAi0JIOriYHMX MapKepiB NeiaTPUYHOTO PO3CIIHOTO
CKJIEpO3y 3 BUKOPUCTaHHSIM aBTOMaTu30BaHOi MP-BostomeTpii. BcTaHOBIEHO 0COGIUBOCTI 3MiH 00'€MY ITTMOOKUX
CTPYKTYP CipOi pe€YOBMHMU Y HIiT€ i3 PO3CIIHUM CKJIEPO30M Y MOPIBHAHHI 3 OPOCIMMU MallieHTaMU. JJoBeIeHO
HasIBHICTb CTATUCTUYHO 3HAYYIMX B3A€MO3B’S13KiB MK CTPYKTYpHHUMU 3MiHAMU FOJIOBHOTO MO3KY Ta IIOKa3HUKAMU
SIKOCTI XKUTTS [iiTe! i3 po3cisiHuM ckyiepo3om. OGIPYHTOBAHO [IOLiIbHICTb BUKOPHUCTAHHS KiIbKiCHUX MP-
BOJIIOMETPUYHUX ITOKA3HUKIB SIK NOTEHLIHUX MapKePiB KJIiHiYHOro nepediry Ta GyHKIiOHAJIbHUX HACIIIJIKIB
3axBOPIOBaHHs. OCOO6JIMBY HAayKOBY i IPAaKTUYHY LiHHICTb CTAHOBUTb BCTAHOBJIEHHS TOTO, 11O CaMe [10Ka3HUKU
00’eMy Tajlamyca, 3arajibHoi 6i710i pe40BUHU MiBKyJIb TOJIOBHOTO MO3KY, MO304YKa Ta MIJTyHOYKOBOI CUCTEMU MAIOTh
HaM6isblIe IPOTHOCTUYHE 3HaYeHHs. [IoKa3HUKY BOJIIOMETPIi, Hacamiiepes, 06'eM Tajlamyca, BU3HAYEeHO SIK YyTJIUBi
iHOMKaTOpU HENpOJEereHePaTUBHOIO KOMIIOHEHTY [IPY PO3CisSIHOMY CKJIEPO3i, 11J0 MOXYTb BUKOPUCTOBYBATUCS AJ151
PaHHbLOTO BUSIBJIEHHS CTPYKTYPHUX 3MiH FOJIOBHOTO MO3KY, TOCHUJIEHOTO IMHAMIYHOTO CIIOCTEPEKEHHS Ta
[IepCOHAaJi30BaHOr0 BeJeHHsI 1allieHTiB, 0COOJIMBO ¥ NefiaTpuyHii nonyssauii. OT Bam i TaslaMyc: HeBeIUKUN
aHaTOMIYHO, ajie 3 BeJIMKMMHU aMbillisiMU B TPOTHOCTULi. [IpakThyHe 3HaYeHHs pOoOOTH 110JIIra€ B OOIPyHTYBaHHI
IOLiIbHOCTI BIIPOBAJKEHHS aBTOMAaTU30BAHOI BOJIIOMETPii CTPYKTYP TOJIOBHOTO MO3KY B KJIIHIYHY IIPAKTUKY [JI
OLIiHKY TIIEPEBITy PO3CiSIHOTO CKIepo3y Y AiTel. 3alpONOHOBAaHO KOMITJIEKCHUI KJIiHIKO-PaioIOTiyHMi Nifxia, mo
noengHye MP-BositoMeTpilo, oLiHKy iHBaninu3auii 3a EDSS i Bu3HaueHHs sKocTi XuTTs 3a PedsQL 4.0. Taxkox
PO3p06JIEHO MOZIEJIb HEMPOBIi3yali3aliliHOro CyIpoBOY AiTel i3 pOo3CiIHUM CKIEPO30M i3 aKLIEHTOM Ha
craHgapTusanito MPT-nipoTtokony, 0608 s13koBe BuKoHaHHS 3D T1 MPRAGE Ta ¢ikcariio BOIIOMeTpUIHUX
MOKa3HUKIB. TaKMM YMHOM, AyCcepTalliliHa po60Ta MAae BarOMe TEOPETUYHE i MPaKTUYHE 3HAYEHHS JIJIST IUTSTIO]
HEeBPOJIOTii, papiosorii Ta HeifipoHayK. [i pe3ybTaTi PO3MMPIOIOTH YABIEHHS PO PaHHi HefpojiereHepaTUBHi 3MiHK
I[IpY NeiaTPUYHOMY PO3CiTHOMY CKJIEPO3i Ta CTBOPIOIOTH IiAI'PYHTS [JIg BIPOBAIPKEHHS KillbKiCHOI MP-BoroMeTpii
y PYTUHHY KJIiHiYHY [IPAaKTHKY SIK iHCTPYMEHTY PaHHBO] [iarHOCTUKH, IPOTHO3YBaHHSI I1epebiry 3aXBOPIOBAHHS Ta

[IepCOHaJIi30BAHOTO MOHITOPUHTY IAIli€HTIB.

2. The relevance of the topic is determined by the fact that pediatric multiple sclerosis is characterized by both
high inflammatory activity and early neurodegenerative changes developing during active brain maturation. This
makes it difficult to distinguish pathological structural alterations from age-related normal variants. Conventional
clinical approaches do not always allow timely detection of latent disability; therefore, quantitative MRI volumetry
combined with neurological assessment and quality-of-life evaluation represents a promising tool for early risk
stratification and personalized follow-up in children with multiple sclerosis. The aim of the dissertation was to
improve the clinical and radiological assessment of childhood-onset multiple sclerosis by integrating MRI
volumetric parameters of brain structures, obtained using a standardized MRI protocol, with disability measures
according to the Expanded Disability Status Scale (EDSS) and quality-of-life indicators assessed by the PedsQL 4.0
questionnaire. A total of 132 individuals were examined. After assessment of sample representativeness, four
groups comprising 106 individuals were formed using a randomization method. The main groups included 39
children aged 8-17 years with pediatric multiple sclerosis and 20 adults aged 18-45 years with adult-onset multiple
sclerosis. The control groups consisted of 27 apparently healthy children and 20 apparently healthy adults. The
diagnosis was established according to the 2017 revision of the McDonald criteria. The radiological component of



the study was based on a standardized MRI protocol with mandatory acquisition of a high-resolution 3D T1
MPRAGE sequence followed by automated segmentation of brain structures. Using the volBrain platform, both
global and regional volumetric parameters were assessed, including the volumes of the thalami, gray and white
matter of the cerebral hemispheres, cerebellum, brainstem, hippocampi, and ventricular system. These findings
were compared with control data and further analyzed in relation to EDSS and PedsQL 4.0 scores. For the first
time in the Ukrainian population, the dissertation presents a comprehensive study of neuroradiological markers of
pediatric multiple sclerosis using automated MRI volumetry. Specific features of volume changes in deep gray
matter structures in children with multiple sclerosis were identified in comparison with adult patients. Statistically
significant associations between structural brain changes and quality-of-life indicators in children with multiple
sclerosis were demonstrated. The study also substantiated the feasibility of using quantitative MRI volumetric
parameters as potential markers of disease course and functional outcomes. Of particular scientific and practical
value is the finding that the volumes of the thalamus, total white matter of the cerebral hemispheres, cerebellum,
and ventricular system have the greatest prognostic significance. Volumetric parameters, particularly thalamic
volume, were identified as sensitive indicators of the neurodegenerative component of multiple sclerosis and may
be used for early detection of structural brain changes, intensified follow-up, and personalized patient
management, especially in the pediatric population. The practical significance of the study lies in substantiating
the feasibility of implementing automated brain volumetry in clinical practice for assessing the course of multiple
sclerosis in children. A comprehensive clinical and radiological approach combining MRI volumetry, EDSS-based
disability assessment, and quality-of-life evaluation using PedsQL 4.0 was proposed. In addition, a model of
neuroimaging follow-up for children with multiple sclerosis was developed, emphasizing MRI protocol
standardization, mandatory 3D T1 MPRAGE acquisition, and recording of volumetric parameters. Thus, the
dissertation has substantial theoretical and practical significance for pediatric neurology, radiology, and
neuroscience. Its findings expand current understanding of early neurodegenerative changes in pediatric multiple
sclerosis and provide a basis for implementing quantitative MRI volumetry in routine clinical practice as a tool for
early diagnosis, disease course prediction, and personalized monitoring.
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