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niTen

2. Positron emission tomography combined with computed tomography using 18F-fluorodeoxyglucose in the
diagnosis and planning of surgical treatment of drug-resistant epilepsy in children

Pedepar/anoranis:

1. Poboty 6ys10 BUKOHaHO Ha Kadeapi pagiosorii Ta pagianiiinoi Mmeguuuay HanjionanbHOroO MeIUYHOTO
yHiBepcuteTy imeHi O.0. boromosbLsg, MiHicTepCTBa OCBITH | HAYKU YKpaiHu. 3 guceprauielo MOJKHA 03HalOMUTUCD
y 6i6mioTeni HanionanpHOro MenuyHoro yHiBepcutety imeHi O.O. Boromosnblg, 3a agpecoo: 03057, m. Kuis, pocr.
Bepecrteiicbkuii, 36 JucepTaliist € 3aBeplIeHO0 HAayKOBO-A0CIiHOIO poOOTOI0, B SIKill HABEJEHO PO3B'sI3aHHSI
aKTyaJIbHOTO HayKOBOT'O 3aBJJaHHS 1IOJI0 BUBYEHHS 1ialrHOCTUYHOI iH(POPMATUBHOCTI IO3UTPOHHO-EMICiIiHa
Tomorpadis noegHaHa 3 kKomm'orepHoto Tomorpadieto (ITET-KT) i3 3actocyBannsam 18F-dropaesokcurmokosu (18F-
®IT') npu gpapmakopesucrenux popmax eminencii (PPE) y miteit, sKum rokasaHo Xipypriuse JyikyBaHHs. Byyo



BUPIIIE€HO IUTaHHS OLiHKK MEeTab0JIiYHNX 3MiH B CTPYKTypax roJIOBHOTO MO3KY IIPYU (papMaKOpPe3UCTEeHTHUX
dopmax emninercii; Bu3HayeHHs1 yactotu BusiBiaeHHs OPE y niteit; nouinbHicTs Bukopuctanus [TETKT 3 18F-QIT' y
IiTeN 3 emijierciero a1 BU3HAYEHH 6iJibIll TOYHOI JIOKaJsli3allii ennijienTUYHOTO BOTHMINA, 1110 Ja€ MOSKJIMBICTD
BUOOPY ONTUMAJIbHOI CXeMU JIiKyBaHHS; c()OpMOBaHi NpakTuyHi pekomeHzauii 3actocyBansst [IET-KT 3 18FO/I B
IiarHOCTHUL Ta MJIAHYBaHHI XipypriuHoro jikyBaHHs y giteil 3 @PE; po3po6ka Ta BrpoBazpkeHHs anroputmy [TET-KT
obcTeKeHHs Ha nepeponepauiiHomy ertami npu OPE y piteit. Eninerncis — onHe 3 HalinomMpeHiMX HEBPOJIOTIYHUAX
3aXBOPIOBAHb, 1110 XapPaKTEPU3YETHCH CTIMKOIO CXUJIBHICTIO O BUHMKHEHHS EMiJIENTUYHUX HaTaliB i
HeNpoO6iosOTriYHUMHY, KOTHITUBHUMM, IICUXOJIOTIYHUMH Ta COLiaJIbLHUMU HaCJliIKkaMU LIbOTO CTaHy. B ocTaHHi
IeCATUIIITTS, He3BasKaloyy Ha 6e3repepBHUN PO3BUTOK MPOTUEMIJIENTUYHUX ITPEIapaTiB, BCe 1ie 36epiraeThes
BeJIMKA KiJIbKiCTh (PapMaKOpe3UCTEHTHUX eNisienciil. B nanuil yac xipypriuse yikyBaHHS € OJHUM 3 BXKJIMBUX
€TalliB JIIKyBaHHs Takoi enisencii. CrniBnpans MK MyJIbTUIMCUUAIIIHAPHAUMY KOMaHAAMU Ta IOEQHAHHS 6araTbox
METO/IiB HelpoBi3dyaizallii € K104oBUMHU (PAKTOpaMu 17151 BU3HAUEHHSI TOUHOI JIOKasi3allii enizenToreHHoi 30Hu.
P03po6sIt0ThCSI HOBi METOM AiarHOCTUKY Ta 3pOCTAE KiNbKiCTh TOKa3aHb A0 iX BUKOPUCTaHHS. Ha gaHuii yac
IiarHOCTHKa 6a3yeThCs HacamIlepe[, Ha BUBYEHHI KJIiHiYHOI (PeHOMEHOJIOTIi IaTOJI0TiYHOrO IIPOLIECY, BUSIBJIEHI
CTPYKTYPHUX 3MiH PEYOBUHU MO3KY 32 JaHUMU MarHiTHO-pe3oHaHCHOi Tomorpadii (MPT), a Tako>X BU3HaY€HHS
XapakTepy Ta JioKasi3alii nopymeHHs 6i0e1eKTPUYHOI aKTUBHOCTI T'OJIOBHOT'O MO3KY 32 I0IIOMOT'0I0
enexkrpoeHuedanorpadii (EET). Pesynbsrat MPT nasexo He 3aBX[U 36iraloTbCsl 3 JaHUMU KIIiHIKO-
eJleKTpoeHLedanorpadiyHoro 06CTEXXEHHS, BUKJIMKAIOYM NI€BHI TPYIHOILi IpY AuEPEHLiaIbHil IiarHOCTHULI.
Tomy Npy HEMOKJIIMBOCTI JIOKAJIi3aLlil eMiJIeNTUYHOI aKTUBHOCTI 3araJIbHONPUMHATIMY METOLAMU [iarHOCTUKU
OCTaHHIM 4aCOM LMPOKO AOCHIIXKYIOTh 3acTocyBaHHs [IET-KT, 0y nociigKeHHS MOJIEKYISIPHO-KIIITUHHUX
[IOPYILIEHb TOJIOBHOTO MO3KY Ta BUSBJIEHHS €IiJIENITOr€HHOro BOrHMIA. OCTaHHIM 4acoOM B 3aKOPJIOHHHUX LIEHTPax
17151 iarHOCTUKY, TU(PEePEHLINHOI TiarHOCTUKY Ta OLiHKM €(EKTUBHOCTI JIIKyBaHHS €MiJIENCil IXPOKO BBOJSTD B
npakTuKy rposenenHs [IET-KT 18F-®/IT. B 6aratbox 3akOpIOHHUX Iy6JtikaLisx 3a gornomoromo [TET-KT
IOCTiIKY€eTbCSI METab0JliYHa aKTUBHICTb F'OJIOBHOTO MO3KY IIpH Pi3HUX (PopMax elisencii, 3 HasiBHICTIO abo
BiZICYTHICTIO 3aTPUMKU [ICUXIYHOTO PO3BUTKY, B Pi3HUX BiKOBUX rpymnax. OJHaK B TAKUAX JOCJiIKEHHX BiZlCOTOK
poOIT B IefiaTpUYHiil IPAKTULi 3HAYHO MEHIIE B IIOPIBHSIHHI 3 OPOCAMMU. MeTa 4oCliI)KeHHs. ApryMEeHTYBaTU Ta
BIIPOBAAUTU B NpakTUKy BUukopuctanHs [IET-KT 18FO/I' B KOMIIJIEKCHOMY OOCTEXEHHI XBOPUX JIiTeH 3 elisencielo,
SKi € IOTEHUiMHUMHU KaHAUATaMU Ha XipypriyHe JiKyBaHHS, HAa OCHOBI aHasi3y OTPMMaHMX JAHUX IIPU [IPOBEIEHHI
[TET-KT Ta xopenooun ixX 3 monepesHbo HaJaHUMU JAHUMU CTPYKTYPHOI HelpoBidyanisauii, a came MPT Ta ouiHKu
EET, 3 ypaxyBaHHSM BiKOBUX 0cO6anBOCTel. O0'€KT NOCiIPKeHHS: IiTh BiKOoM Bif, 1 poky 1o 17 pokiB 3
(apmaKkope3UCTEHTHOIO elliJelICielo, sIKi ToTpebyBay JOOOCTEXKEHHS 3 METOI0 YTOYHEHHSI [10Ka3aHb [10
XipypriyHoro jikyBaHHs. [IpegMeT nociigkeHHs: (papMaKOpe3UCTEHTHA EIIiJIENCisl, CTPYKTYPHi Ta MeTaboJliYHi
3MiHM roJIOBHOTO MO3Ky ZiTell. V xoi po60oTu 6yJi0 IpoBeeHO peTPpOCIeKTUBHUN aHasi3 150 aMOyIaTopHUX KapT
niteit Bikom Bif, 1 mo 17 pokiB i3 ®PE, sikum 6yso nposeneHo [IET-KT o6ctexxeHHs y LleHTpi siaepHoi MeguLuHu
KHIT «KuiBCbKMI1 MiCbKA KJIIHIYHUI OHKOJIOTIYHUM LeHTp» y 2021-2023 pokax IIpy HasBHOCTI pPaHillle OTPUMaHUX
nanux MPT o6ctesxens Ta EEI. BUKOHaHO NOPIBHSIHHSA JAHUX esleKTpoeHnedanorpamam (EETD),
marHiTHOpe3oHaHcHOI Tomorpadii (MPT) ta [TET-KT 3 18F-O/T'.

2. The work was carried out at the Department of Radiology and Radiation Medicine of the Bogomolets National
Medical University, Ministry of Education and Science of Ukraine. The dissertation can be found in the library of
the Bogomolets National Medical University at the following address: 03057, Kyiv, Beresteyskyi Ave., 36 The
dissertation is a completed research work that presents a solution to the current scientific problem of studying the
diagnostic informativeness of positron emission tomography combined with computed tomography (PET /CT)
using 18Ffluorodeoxyglucose (18F-FDG) in drug-resistant forms of epilepsy (DRE) in children who are indicated for
surgical treatment. The following issues were addressed: assessment of metabolic changes in brain structures in
drug-resistant forms of epilepsy; determination of the frequency of DRE detection in children; the feasibility of
using PET /CT with 18F-FDG in children with epilepsy to determine the more accurate localization of the epileptic
focus, which makes it possible to choose the optimal treatment regimen; practical recommendations were
developed for the use of PET /CT with 18F-FDG in the diagnosis and planning of surgical treatment in children with



FRP; an algorithm for PET /CT examination in the preoperative stage for FRP in children was developed and
implemented. Epilepsy is one of the most common neurological disorders, characterized by a persistent tendency
to have epileptic seizures and the neurobiological, cognitive, psychological, and social consequences of this
condition. The etiology of epilepsy in children remains largely unclear: it may develop as a result of brain damage
(traumatic brain injury, birth complications, or infection (meningitis)), and some researchers now believe that the
likelihood of developing epilepsy is, to some extent, genetic, since anyone who starts having seizures has always
had a certain level of genetic predisposition to it. In recent decades, despite the continuous development of
antiepileptic drugs, there are still many patients with epilepsy that progresses to drug-resistant epilepsy.
Currently, surgical treatment is one of the important ways to treat such epilepsy. Collaboration between
multidisciplinary teams and the combination of many neuroimaging methods are key factors in determining the
exact location of the epileptogenic zone. New diagnostic methods are being developed and the number of
indications for their use is growing. Currently, diagnosis is based primarily on the study of the clinical
phenomenology of the pathological process, the detection of structural changes in brain tissue using magnetic
resonance imaging (MRI) or CT, and the determination of the nature and localization of disturbances in the
bioelectrical activity of the brain using electroencephalography (EEG). MRI results do not always coincide with the
data of clinical and electroencephalographic examination, causing certain difficulties in differential diagnosis.
Therefore, when it is impossible to localize epileptic activity using standard diagnostic methods, the use of

PET /CT has recently been widely studied to investigate molecular and cellular disorders of the brain and expand
the possibilities for studying epileptogenesis and individualizing the diagnosis of epilepsy in children. Recently,
foreign centers have widely introduced PET /CT 18F-FDG into practice for the diagnosis, differential diagnosis, and
evaluation of the effectiveness of epilepsy treatment. Many foreign publications study the metabolic activity of the
brain in various forms of epilepsy, with or without mental retardation, in different age groups using PET /CT.
There are no publications in the domestic literature on the use of PET /CT with 18F-FDG in the examination of sick
children with epilepsy. Aim of the research To justify and implement the use of 18F-FDG PET-CT in the
comprehensive assessment of paediatric patients with epilepsy who are potential candidates for surgical
treatment, based on an analysis of the data obtained during PET-CT scans and by correlating these with previously
obtained structural neuroimaging data, namely MRI and EEG assessments, whilst taking age-related
characteristics into account. Research object: children aged 1 to 17 years with drug-resistant epilepsy who are
indicated for surgical treatment. Research subject: drug-resistant epilepsy, structural and functional changes in
the brain of children. During the study, a retrospective analysis was performed of 150 outpatient records of
children aged 1 to 17 years with DRE who were under observation at the Center for Nuclear Medicine of the Kyiv
City Clinical Oncology Center in 2021- 2023. Patients were divided into four age groups. A comparison was made
of electroencephalogram (EEG), high-resolution magnetic resonance imaging (MRI), and PET /CT with 18F-FDG.
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InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpi3Buine Im'sa I1o-6aTbKOBI T'ana Jlinis OnekciiBHa
TOJIOBH pajgu

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBI T'asia Jlinist OnekciiBHa

rOJIOBYIOYOTO Ha 3aCiflaHHi

BigmoBigasbHUH 32 MiATOTOBKY [TanuBopma Poman

00JIiIKOBHX JOKYMEHTIB



PeecTpaTop IOpueHko TetsiHa AHaToOJiiBHA

KepiBHuk Bigginy YKpIHTEI, mo €
BiZITIOBiZAaILHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisIIbHOCTI




