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1. TlosutpoHHO-eMmiciliHa Tomorpadist 06’egHaHA 3 KOMITIOTEPHOI ToMOrpadi€ero B KibKiCHiN MeTaboJTiuHii OLiHIIi

erniTesiabHUX 3J105IKiCHAX HOBOYTBOPEHD

2. Positron-emission tomography combined with computed tomography in quantitative metabolic assessment of
epithelial malignant tumors

Pedepar:

1. AHOTAIIIS HogikoB M. €. [To3uTpoHHO-eMiciliHa ToMorpadist 06’efHaHa 3 KOMITIOTEPHOI0 ToMorpadieio B
KiJIBKiCHIM MeTa0o0JIiuHil OLiHLIi emniTesliabHUX 37I05IKICHUX HOBOYTBOPEHD. — Pykonuc. Jluceprarnis Ha 3000yTTs
HAayKOBOTO CTYIIE€HS KaHIUATa MEJUYHUX HAyK 3a CclielianbHicTo 14.01.23 — npomeHeBa AiarHoCTHKa Ta IPOMEHEBA
Tepamnis. - HanjionasnpHa MendHa akagemis nicaspuniaomHoi ocsity imeHi I1. JI. lllynuka, Kuis, 2020. [Incepranis
IIpUCBsY€Ha [IpobJieMi YIO0CKOHAIEHHS HeiHBa3MBHOIO BU3HAUEHHSI CTyIIeH!IO KIITUHHOI audepeHuianii E3H
rOJIOBY Ta IIIWi, JIETeHb, MUIKA MAaTKU 32 oIToMoroio MeTtadosiyHux napametpis [1IET /KT 3 OIT" i3 po3pobdKoio
MyJITUIIAPAaMETPUYHUX MOieIeil. Y AucepTauiiiHiil po60Ti BUKOPUCTAHO PEe3yJIbTaTU AOCiIKeHHs 97 NalieHTiB i3

BepruiKOBaHVMMU €MiTeJIbHIaJIbBHUMU 3JI0IKICHUMU HOBOYTBOPEHHSIMU I'OJIOBU Ta NI, JIeT€Hb, MNUIKU MAaTKH, 5Ki He



OTPMMYBAJIM NIONEPENHBOTO CIELiaIbHOTO OHKOJIOTIYHOTO JiKyBaHHS. B po60Ti BUKOPHCTaHO KOMILJIEKC METOZIB:
[IO3UTPOHHO-eMiciliHy ToMorpadiio 06’efHaHy 3 KOMITIOTEPHOIO ToMorpadieto 3 PTOPAE30KCUTIIIOKO3010 MiY€HOI0
18F, noctnpoueciir DICOM panux, MOp@oJIOTiuHi AOCTiAKEeHHS], 1a60paTOPHi METOIU NiarHOCTUKU, CTATUCTUYHI
MEeTOoJM 06pPOOKU AaHUX, 30KPEMA NOOY0Ba MyJIbTUIIAPAMETPUYHUX MOJIEJIEl METOJIOM TPYIIOBOTO YPaxyBaHHS
apryMeHTiB. Pe3ysibTaTu BOCiIKEHHS OIJINOIIIOI0Th iCHYIOUI 3HAHHS IIPO HEiBHA3UBHY PaflioJIOriyHy
XapaKTepU3allio emiTesiaIbHUX 37105IKiICHUX HOBOYTBOPEHD T'OJIOBY Ta 1M, JIETE€Hb, IIUNKA MAaTKuU. Briepie
BM3HAUYEHUI Psifi [IOKA3HUKIB (TPU HaIliBKiJIbKICHUX, ABa iHIeKca (OPMH, YJOTUPH TiCTOTPaMHUX iHIEKCa, IiCTb
TeKCTypanbHUX NokaszHUKiB) [IET /KT Heob6XigHUX 17151 06'€KTMBHOI MeTab0J1i4HOI OLIiHKY LIUX HOBOYTBOPEHD.
BusHaueHa ontumMasibHa MeTOJUKa BUOOpy 06'emy iHTepecy abo cermeHTalii (ITK-SNAP) emitesnianbHUX 37105IKICHUX
HOBOYTBOPEHb I'0OJIOBU Ta LIUi, IereHb, muiiku mMaTku npu nposenenHi [IET /KT 3 GJI'. Bnepue gocaimkeHa
3QJIEXKHICTb METa00JIIYHUX NAPAMETPIB eNiTesliaJIbHMX 3JI05IKiCHUX HOBOYTBOPEHb TOJIOBU Ta ILIUi, JIET€Hb, INUNKU
MAaTKU BiJl METOJJMKM CETMEHTALlill MeTaboJIiuHMX 00’eMiB Ta JIOKasli3alii HOBOyTBOpeHb. Ha OCHOBI CYKyIHOCTI
MeTaboJIiYHUX [IapaMeTPiB eMiTesliaJIbHUX 3J105IKiCHUX HOBOYTBOPEHb T'OJIOBU Ta IIUi, JIereHb Ta IUHKY MaTKU
BIIEplIe, 3aCTOCOBYIOYM METOAUKY IPYIIOBOIO ypaxyBaHHs apryMEHTIB, CTBOPEHO 12 kBasipikauiiHUX MoJieiel, sKi
IO3BOJIMJIM HEIHBA3UBHO PO3PI3HUTHU CTYIEHI KJIITUHHOI JrudepeHLiarii i3 4yTuBicTio 66,7-98,1%, cienudivHicTio
66,7-98,8% Tta TouHicTio 70,6-97,8%. Ki1r04oBi c/10Ba: MO3UTPOHHO-eMiciliHa Tomorpadis o6’eqHaHa 3
KoMmITtoTepHoo ToMmorpadieto (TIET /KT), 3n0skicHi enitesiaabHi HOBOYTBOPEHHS, KiJIbKiCHI MeTabo0JIiuHi

ITOKAa3HUKH, TeKCTypaJIbHI/Iﬁ aHai3 3o6pa>1<eHb, MYJIbTUIIAPAMETPUYIHE MO E/IIOBAHHA.

2. ABSTRACT M. Novikov. Positron-emission tomography combined with computed tomography in quantitative
metabolic assessment of epithelial malignant tumors. - Manuscript. Dissertation for the degree of candidate of
medical sciences in specialty 14.01.23 - “Diagnostic radiology and radiotherapy”. Shupyk National Medical Academy
of Postgraduate Education, Kyiv, 2020. Current thesis is devoted to the problem of improving the non-invasive
determination of the grade of cellular differentiation of epithelial malignant neoplasms of the head and neck, lungs,
cervix using metabolic parameters of PET /CT with FDG with the development of multiparametric models. In the
dissertation, data from 97 patients with verified epithelial malignant neoplasms of the head and neck, lungs, cervix,
who did not receive preliminary special oncological treatment were used. The work utilised a set of methods,
which include positron emission tomography combined with computed tomography with fluorodeoxyglucose
labeled with 18F, post-processing of DICOM data, morphological studies, laboratory diagnostic methods, statistical
methods of data processing, in particular, the construction of multiparametric models. Segmentations of metabolic
volumes of primary tumors were conducted with four different techniques, including: SUVmax 2.5 fixed threshold
technique, 41%SUVmax fixed threshold technique, liver pool threshold technique, and active contour evolution
algorithm (ITK-SNAP) technique. Array of semiquantitative metabolic parameters (SUVmean, MTV, TLG),
quantitative textural indices from four matrices, shape indeces and histogram indices were extracted from all
metabolic volumes segmented by different algorithms. The results of the study deepen the existing knowledge
about non-invasive radiological characterization of epithelial malignant neoplasms of the head and neck, lungs,
and cervix. A number of parameters (three semi-quantitative, two shape indices, four histogram indices, six
texture indices) have been determined using PET /CT scans necessary for an objective metabolic assessment of
these neoplasms. The optimal technique for selecting the volume of interest or segmentation (ITK-SNAP) of
epithelial malignant neoplasms of the head and neck, lungs, cervix during PET /CT with FDG was determined. The
dependence of metabolic parameters of epithelial malignant neoplasms of the head and neck, lungs, cervix on the
method of segmentation of metabolic volumes and localization of neoplasms was studied. Based on the array of
metabolic parameters of epithelial malignant neoplasms of the head and neck, lungs and cervix, for the first time,
using the group method of data handling, 12 qualification models were created, which allowed for non-invasively
distinguish the grades of cell differentiation with a sensitivity of 66.7-98.1%, a specificity of 66. 7-98.8% and
accuracy 70.6-97.8%. Key words: positron-emission tomography combined with computed tomography (PET /CT),
malignant epithelial tumors, quantitative metabolic parameters, image textural analysis, multiparametric modeling.
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