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Pedepar/anoTamis:

1. Koctunesa Haranig MuxaiiniBHa. BUKOpUCTaHHS yJIbTPa3BYKOBOI €/1aCTOMETPIi IEYiHKHU 7151 KOHTPOJIIO
BUKOHAHHS Ta OLiHKU e(PeKTUBHOCTI PafjioyacTOTHOI abJisLii MeTacTasiB KOJI0peKTalbHOTO paka. — Kasidikaliiina
poboTa Ha nmpaBax pykonucy. JucepTralist Ha 3000yTTsI HAyKOBOTO CTyIIEeHs JOKTopa ¢inocodii 3a crenianbHiCcTIO
222- «MepunuHa». - Jlep>kaBHa ycTaHoBa «HarjioHanbHUI HAYKOBUI LEHTP Xipyprii Ta TpaHCIJIaHTOJIOTI] iMeHi
0O.0.1lanimoBa» HAMH VYkpainu, Kuis, 2024. [luceprauiiina po60Ta IpUCBsYeHa IOKPAIl€HHIO JIiIKyBaHHS XBOPUX Ha
KoJiopekTanbHui pak (KPP) 3 MeTacTaTUYHMM ypak€HHSM II€YiHKM i3 3aCTOCYBaHHSIM pafioyacToTHOI absuii (PUA)
METaCcTaTUYHUX BOTHUIL,. 3a po3noBcrokeHicTio KPP nocigae Tpere, a o y1eTajabHOCTI Ipyre MiCLie B CTPYKTYPi

3JI05IKICHUX IIYXJIVH; IIPY LIbOMY 3aXBOPIOBaHICTb i CMEPTHICTh MalOTh CTilKy TE€HJEHLi0 10 36isbienHs. [Ipu



nepBuHHiN giarHocTuli KPPy 20% xBOpUX BUSBIISIOTHCS BiflJaJIEHI METACTa3M, TPDETHUHA SIKUX BPAXKa€ IEYiHKY.
OCHOBHUM METOJOM iX JIIKyBaHHS 3aJIMIIAETHCS PE3eKLlis MeYiHKY, ajie Bce Oiblly yBary IpuropTaioTh MeTOAU
JIOKaJIbHOI JieBiTasizallii BOrHUIL, LJISIXOM TEPMiYHOro abo XiMi4YHOTO BIIJIMBY — abJIsITUBHI TEXHOJIOTII, CyTTEBOIO
[IepeBarolo IK1X € Maja TpaBMaTU4HICTb. [IpoTe ix 3ailiCHEHHS NOTpebdye 3a6€3MeYeHHs ONITUMAJIBHOTO
pO3TaIlyBaHHS €JIeKTPOAY, KOHTPOJIIO 32 IIOIIMPEHHSIM 30HU a6Js1il B peajbHOMY 4aci Ta OLiHKY ii epeKTUBHOCTI.
Ile Bumarae 6araTo NJIOLMHHUX 300pa’keHb Ta iX TPUBUMIPHUX PEKOHCTPYKLIii, sIKi Ha CbOTOJHI 31aTHI 3a6€31e4uTu
KOMITIOTepHa Tomorpadisi, MarHiTo-pe3oHaHcHa Tomorpadisi Ta yJibTpasByKoBe gocaimkeHHs (Y31). Ins
IiABUILEHHS iIHPOPMATUBHOCTI Y3]] BOrHUILEBOI IATOJIOTI] MeYiHKM OCTaHHIM YaCOM BUKOPUCTOBYIOTb KOHTPACTHI
IIpernapary Ta clieliajibHi MeToAu 0OpOoOKYU CUTHAJY — B IIepIly 4epry ejaacTomeTpiio 3cyBHOI xBuii (E3X).
[ITnpoxomy KiiHiYHOMY po3nosciogxxeHHo E3X nis konTposto PUA metacTasi KPP 3aBakae 6pak iHdopmatii npo
SKOPCTKICTb METACTATMYHUX BOTHUIL, 3aJI€KHO Bif, iX pO3Mipy i IJIMOMHU pO3TalllyBaHHS, AUHAMIKY 3Ha4Y€Hb MOAYJISL
sxopcTrocTi FOnra (MIO) nin yac abssnii Ta ix mpocTOpoBUiA PO3IIO/AI 3aJ1eKHO Bif, BilCTaHi 40 aIiikaTopy, - o i
CKJIaJIO 3MICT LIbOTO AOCiIKeHHs. EkcriepruMeHTanbHa YacTHHA Po60TU 6a3yeThCsl HAa pe3ysbTaTax eJacToMeTpii
MapeHXiMU MOJIesIi CBUHSIYOI eYiHKY ex vivo mif BniuBom PYA. Bara 3paskiB nedinku cknagana (1,630 + 0,187) kr
(tyr i Hagani M + SD). E3X min wac PYA 31iificHIOBasIM B TPbOX 30HAX, PO3TALIOBAHMX BiINOBiAHO HA BiAcTaHi 1,0, 1,7
-1,8 Ta 3,0 cM Bin anstikaTopy Ha rambuHi, o NpubIN3HO BifIIOBinana cepenrHi Horo po6o4oi 30HU. BuMiproBaHHS
€JIaCTUYHOCTI 06paHUX 30H MeviHKy mif yac PYA 3pilicHIOBaIM MOXBUIMHY, a TakoX yepes 15, 30 ta 60 xBuinH
nicss ii 3aBeplIeHHs, MicJIs YOro poduiy PO3TUH 3pa3Ky N0 IomuHi Y3 306pakeHHd, GoTodikcallilo BOTHUIIA
a6sanii i3 BUBHAUEHHSIM HOr0 PO3MipiB Ta B3SITTS TiCTOJIONIYHOrO MaTtepiay i3 HijISHOK, 10 BiATIOBinaIu 30HaM
BU3HAYEHHS €JIaCTUYHOCTI. Biponosx PUA MakcuMasbHa NOTYKHICTb alljlikaTopa Ha Pi3HUX 3pa3Kax MediHKU
carana (109,7 = 5,0) Br. B ycix 3pa3kax nifj yac BUKOHaHHs PUA, nounHawuy 3 3-4 XBUJIMHYU IPOLIEAYPY,
¢dopmyBazacs rinepexoreHHa “xmapa” 3 aKkyCTUYHOIO TiHHIO 11032 HEIO, SIKa BUHMKaJjIa 6J1K4ye 40 KOHYUKY
€JIEKTPOJa, TOCTYIIOBO IOIIKPIOBAJACs y IPOKCUMaTIbHOMY HarpsaMKy. Ha 12 xBuinnHi a6l ii nmonepeyHnit
po3Mip ckiazas y cepegHbomy (18,0 + 1,4) mM. Uepes 15 xBuiuH 1o 3asepuieHHi PYA 1151 30Ha TpaHcdopmyBasacs B
rinepexoreHHy AiISHKY IIapeHXiMU 6€3 aKyCTUYHOTO 3aTiHIOBaHHS 11032 Heto. Ha po3pisi npenaparis OinsHKa
[eYiHKHY, 110 IpUJIsIrasa 10 po6o4oi 30Hi eeKTpoay, Binpi3Hsiacs 3MiHOIO KOJIbOPY; BOHA Majia eJincoinny gpopmy:
IOBXXMHA JTOBroi Ta KOPOTKOI OCi y cepeHboMy ckiananu (38,50 o1,05) ta (32,83 o 1,72) mm BinnosigHo. Bei minsHki
nepuoro jokycy E3X 3Haxoanincs B 30Hi 3MiHEHOT0 3a6apBJIEHHS; 32 BUHATKOM OJIHOTO 3pa3Ka TaM e
3HaXOJIMJINCA BCl AiJIIHKYU APYroro jgokycy E3X; niIgaHKY TPEeThOro JIOKYCYy He NMOTpaIvsiiaun A0 Hei. MIO napeHxiMu
i30s1p0BaHOi CBUHSYOI NTeYiHKY ckanas (6,64 + 1,55) kI1a Ta 3HauHO 36inbImyBanacs mig yac PUA; 3anesxHo Bif,
BiICTaHi 0 esleKTpoLy, Lii 3MiHU Masu pi3Huil pazosuii xapakrep. JuHamika MIO B nepuiomy Ta Apyromy JIOKycax
eJIacTOMeTpii Oysia Malbke O4HAKOBOIO: TIOBiJIbHE MTOCTYIIOBE IPUOJIM3HO JBOKPAaTHE 3POCTAHHS BIIPOJOBXK MEPIINX
4-5 XBUJIMH B NIOJAJIbIIOMY 3MiHIOBAJIOCS MIBUIKUM 30i7IbIIEHHSIM 3 BUXOJOM rpa@ikiB Ha M71aTo 3 6-8 KpaTHUM
[IePEBULIEHHSIM BUXUIHOrO piBHA Ha 10-11 XBUIMHAX €KCIIEPUMEHTY, IiCJIS1 4Or0 BIIPOJIOBK HACTYIITHOI FOIUHYU
BesinuuHU MIO He 3a3HaBajy CyTTEBUX 3MiH. 3a pe3yJjibTaTaMy BUKOHAHHS IBOGIYHOTrO NapHOro TecTy CThIOJEHTa
BiporigHe 36inbmeHHs MIO B nepiiil 30Hi enacTomeTpii Bindysasocs 3 nepioi xeunnau PYA i tpusano 1o 11
XBWINHM a6JIsLLii, CyTTEBO He 3MIHIOIOUMCH Ha ii 12 xBUIIiHM i B moganbmomy. B npyriii 30Hi BiporinHe 36inb1eHHS
MIO npu6s13HO Takoi caMoi aMIIITYu TPUBAJIO BIIPOJIOBX yCbOro Nepiony adssuii, asne nicss ii npunuHeHHs
3MiHU [TOKa3HUKA MaJIi HEJOCTOBIPHUI XapaKkTep. B TpeTii 30Hi Biporigni 3mMinn MIO BuHMKanu uiie yepes 3
XBWJIVHM Bif] TIOYaTKy abssuii i TpuBau 1o ii 3aBepuieHHs, aje iXx MaKCiMasbHi 3Ha4Y€HHS [TePEeBUIIYyBaI BUXIiIHI

Jiiie NpubInu3HO B 2 pasu.

2. Kostyleva Natalia. Application of liver's ultrasound elastometry for performance monitoring of radiofrequency
ablation of colorectal cancer metastases performance monitoring and it's effectiveness evaluation. - Qualification
work in manuscript form. Dissertation for the degree of Doctor of Philosophy in the specialty 222 - "Medicine". -
State Institution "National Scientific Center for Surgery and Transplantology named after O.O. Shalimov" of the
National Academy of Medical Sciences of Ukraine, Kyiv, 2024. The dissertation is devoted to improving the
treatment of patients with colorectal cancer (CRC) with metastatic liver damage using radiofrequency ablation
(RFA) of metastatic foci. In terms of prevalence, CRC ranks third, and in terms of mortality second in the structure



of malignant tumors; At the same time, morbidity and mortality have a steady tendency to increase. At the initial
diagnosis of CRC, 20% of patients have distant metastases, a third of which affects the liver. The main method of
their treatment remains liver resection, but more and more attention is paid to methods of local devitalization of
foci by thermal or chemical exposure - ablative technologies, the significant advantage of which is low trauma.
However, their implementation requires ensuring the optimal location of the electrode, monitoring the spread of
the ablation zone in real time and evaluating its effectiveness. This requires many planar images and their three-
dimensional reconstructions, which computed tomography, magnetic resonance imaging and ultrasound
(ultrasound) are currently capable of providing. To increase the information content of ultrasound of focal liver
pathology, contrast agents and special signal processing methods have recently been used - first of all, shear wave
elastometry (ECH). The wide clinical distribution of ECD for the control of RFA metastases of CRC is hindered by
the lack of information on the rigidity of metastatic foci depending on their size and depth, the dynamics of
Young's modulus of stiffness (MU) values during ablation and their spatial distribution depending on the distance
to the applicator, which was the content of this study. The experimental part of the work is based on the results of
elastometry of the parenchyma of the ex vivo model of pork liver under the influence of RFA. The weight of liver
samples was (1.630 + 0.187) kg (hereinafter referred to as M + SD). The samples were placed in a plastic container
on a flat surface. After the insertion of the active electrode to minimize compression and movements of the
ultrasound sensor, it was fixed to the walls of the container in such a way that contact with the surface of the liver
was carried out only under the influence of its weight. Then three zones were selected for the implementation of
the SWE: the first at a distance of 1.0 cm, the second - at a distance of 1.7-1.8 cm, the third - 3.0 cm from the
applicator at a depth approximately distant from the middle of its working area. Measurement of the elasticity of
the selected areas of the liver during RFA was carried out every minute, as well as 15, 30 and 60 minutes after its
completion, after which the sample was dissected along the ultrasound scanning plane, photographic fixation of
the focus of ablation with the determination of its size and histological material was taken from the areas
corresponding to the zones of elasticity determination. During RFA, the maximum power of the applicator on
various liver samples reached (109.7 + 5.0) W. In all samples, during RFA, starting from 3-4 minutes of the
procedure, a hyperechoic "cloud" was formed with an acoustic shadow outside it, which appeared closer to the tip
of the electrode, gradually spread in the proximal direction. At 12 minutes of ablation, its transverse size averaged
(18.0 = 1.4) mm. 15 minutes after the completion of RFA, this zone was transformed into a hyperechoic area of the
parenchyma without acoustic shading behind it. On the section of the preparations, the area of the liver adjacent
to the working area of the electrode was distinguished by a change in color. It had an ellipsoidal shape: the length
of the long and short axis averaged (38.50 * 1.05) and (32.83 = 1.72) mm, respectively. The YM of isolated pork’s liver
parenchyma was (6.64 + 1.55) kPa and it increased significantly during RFA. Depending on the distance to the
electrode, these changes had a different phase character. The dynamics of the YM in the first and second loci of
elastometry was almost the same: a slow, gradual approximately twofold increase during the first 4-5 minutes was
subsequently replaced by a rapid increase with the release of the graphs to a plateau with a 6-8-fold excess of the
output level at 10-11 minutes of the experiment, after which during the next hour the MU values did not undergo
significant changes.
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KBasigikamis: k. men. 1., H.c, 14.01.03
ImenTudikarop ORCID ID: He zactocoyeTrbcs
JoparkoBa indopmamnist:

IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: JlepkaBHa ycraHoBa "HallioHaibHUiA HAYKOBUIA IIEHTP Xipyprii

Ta TpaHciuianTosorii imeni O.0. [llasnimoBa" HanioHanbHOI akageMii MEIMYHUX HAyK YKpaiHu
Kopg 3a €APIIOY: 45233967

MicueSHaxo,q)KeHHﬂ: ByJI. AKagemika lllasimosa, Kuis, 03126, YkpaiHa

dopma BracHOCTI: JlepxasHa

C(l)epa yIIpaBJIiHHﬂ: HanjjonanbHa akageMiss MEIUYHUX HAYK YKpaiHU

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

Bnacue Ipizsume Im's I1o-6aTbKOBI Cuniok AHTIpil BononumM1upoBuy
TOJIOBH paju

BaacHe IlpizBume Im'st I[10-6aTbKOBI Cuniox AHTIpiit Bononumuposiy
rOJIOBYIOYOTO Ha 3acCiflaHHi

BiagmoBizasibHUH 32 MiATOTOBKY Koposps Maputa CepriiBHa
00JIiIKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaTOJIiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




