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Pedepar:

1. IuceprauiiiHe NOCIiIKEHHS IPYCBAYEHO BUPIIEHHIO aKTyaJIbHOrO HAyKOBO-TIPAKTUYHOIO 3aBIaHHS Cy4aCHOI
MEJULVHMY, 10 MOJIAra€e y BUBYEHHI 0COOJIMBOCTEN MOHOKOHIMJISIPHOI apTPOIIJIACTUKY KOJIIHHOTO Cyrioba 3
ypaxyBaHHAM MiHepasIbHOI WIIJILHOCTI KICTKOBOI TKAHMHU. METOI0 HayKOBOI'O AOCIIII)KEHHS € ITOKPallleHHS
Pe3yJIbTaTiB JIiKyBaHHS MaLli€HTIB 3 MeliaJIbLHUM OCTE0aPTPO30M KOJIIHHOTO CYI106a IJISIXOM YAOCKOHAJIEHHS
TaKTUKN MOHOKOHJUJISIPHOI apTPOIIACTUKY, BPaxOBYIOUM OCOGIMBOCTI MiHEpaJIbHOI MIiJIbHOCT] KiCTKOBOI TKAHUHHU.
Ha nepuomy eTani npoBefieHO OLIiHKY Hallpy>KeHO-Ae(OpMOBaHOIO CTaHY MO/IEJIi HUKHbOI KiHIIiBKY ITPU
MOHOKOHJUJISIPHIN apTpOIIacTulli KOJIIHHOTO Cyrjo6a 3 ypaxyBaHHSIM OCOOJIMBOCTEN MiHEpaIbHOI IiIBHOCTI
KiCTKOBOI TKaHMHU. JJOBEZIEHO, 1110 HASBHICTb OCTEOINIOPO3Y 3yMOBJIIOE HEPIBHOMIPHMIA PO3MOII HAIIPYKEHD B

eJieMeHTaX MOJieJli Ta MOB’sI3aHa 3i 301/IbIIeHHSIM BEJIMYMH BimHOCHUX nedopmaliiii. BctaHoBI€HO, [0 TPOBEIeHHS



apMYIOUUX TBUHTIB Mif nat@opmy Ti6ialbHOTO KOMIIOHEHTA €HI0NPOTE3a B CariTasbHil MI0MKHI 103BOJIsIE
3HUBUTHU PiBEHb HAINIPY)XEHb Ta 3MEHIINUTY BeJIMYMHHU BiTHOCHUX AedopMalLiiil y BEJIMKOTOMINIKOBIH KiCTL.
BpaxoBytouu pe3ysbTaTh 6i0MeXaHIYHUX [OCIiI>)KeHb, HAMU PO3PO6JIEHO OPUTiHAIBHUI PUCTPIl 117151 OLiHKU
CTPYKTYPHO-(QYHKLIOHAJIBHOTO CTaHy KicTkoBoi TkaHMHM ([TateHT Ykpainu N2 154901), BUKOPUCTaHHS SIKOTO
II03BOJISI€ BUBHAYUTH IiIbHICTh KiCTKOBOI TKAHMHM I1ifl 4aC MOHOKOHIMWJISIPHOI apTPOIJIACTUKU KOJIIHHOTO CYTr106a
Ta HEOOXiTHICTb YKPIIJIEHHS 30HU iMIJIaHTallii TibiaJlbHOro KOMIIOHEHTA eHJonpoTesa. KiliHiuHy IOLiNbHICTD
BHMKOPHCTaHHS pO3p006JIEHOr0 MPUCTPOIO OLiHIOBAJIM LIJISIXOM IOPiBHSJIBHOTO aHasi3y NOKa3HUKIB CTPYKTYPHO-
(PYHKIIOHAJILHOTO CTaHY KiCTKOBOI TKAaHMHU, PO3PAXOBAHUX 32 JAaHUMU KOMIT'toTepHOi Tomorpadii (KT) Ta 3HaueHb,
BCTAHOBJIEHUX IIPU NPSIMUX BUMiPIOBAaHHSX 32 aBTOPCBHKOI METOIMKOIO. BiZlCyTHICTh CTATUCTUYHO 3HAYYIL O]
BiIMiHHOCTi pO3pax0BaHOro Ta BUMipSIHOI'O MOAYJIiB IPYXKHOCTI r'y64acToi TKAHMHY 30HU iHTEpecy
BEJIMKOTOMIJIKOBO{ KiCTKY CBiTYUTh NPO JNOLiMbHICTh 3aCTOCYBaHHS PO3POOIEHOrO MPUCTPOIO ITif] 4ac
MOHOKOHIUJISIPHOI apTPOIJIACTUKY KOJIIHHOTO CYyIJy100a, 30KpeMa, g inenTudikanii naieHTis, skum
PEKOMEH,0BaHO BUKOHAHHS IIPEBEHTUBHOIO aPMYBaHHS 30HU Omuily. Ha OCHOBI OTpYMaHUX JaHUX HAMU
PO3p006JI€HO OpUTiHATIBHUM QJITOPUTM BUOOPY TaKTMKU MOHOKOHIUJISIPHOI apTPOIJIACTUKY KOJIIHHOTO CYI106a 3
YPaxyBaHHSM CTaHy MiHEPaJIbHOI IiNIBHOCTI KiCTKOBOI TKAHUHU. 3TiIHO PO3PO6IEHOTO AJITOPUTMY YCiM Malli€eHTaM,
KM PEKOMEHJyBaJIl MOHOKOHJUJISIPHY apTPOIJIACTUKY BUKOHYBAJIM PEHTreHorpagito KoJIiHHUX Cyrao6is. [Ipn
Mif03pi Ha 3HWKEHHS LIIbHOCTI KICTKOBOI TKAHMHM B 30HI iMIJIaHTallii, peKOMeHAyBany BUKOHaHHS KT KomiHHNX
Cyry1006iB. Y BUMNagKax, Koayu BukoHaHHs KT He 6ys10 MOXKJIMBUM, KOHTPOJIb 1IiJIBHOCTI KiCTKOBOI TKAHUHU
[IPOBOAMIIY IIif] Yac omnepaliii 3a aBTOPCbKOI0 METOAMKOIO. [Tpy BiICYTHOCTI PH3UKY OCTEONIOPOTUYHUX 3MiH,
MOHOKOHIMJISIPHY apPTPOIJIACTUKY KOJIIHHOTO CyTy1I06a BUKOHYBAJIY 32 KIIACUYHOIO METOJIMKOI0. 3a HassBHOCTI
IiarHOCTOBAHOTO OCTEOIIOPO3Y B 30Hi iMIIJIaHTallii, 32CTOCOBYBaIN PO3POOJIEHY METOIUKY TPEBEHTUBHOTO
VKPIiIlJIEHHS BEJIMKOTOMIJIKOBOI KiCTKY 3 BUKOPUACTAHHSIM JBOX KOPTUKAJIBHUX TUTAHOBUX I'BUHTIB, BBEI,CHUX B
caritaJyipHill romuyHi Ha 1 cM gucTanbHine onunty. OKpiM TOro, HaMu po3pO06JIeHO Ta 3allaTeHTOBAaHO «|[HCTPYMEHT
L7151 3a1106iraHHs eKCTPy3ii KiICTKOBOTO LIeMEeHTY ITPM iMIJIaHTallii TiGiaJlbHOro KOMIIOHEHTa eHponpoTe3a» (IlaTeHT
Ykpainu N2 154900), BUKOPUCTAHHS SIKOTO [JO3BOJISE NTONIEPEAUTU PO3IOBCIOIKEHHS XipypriYHOTO KiCTKOBOTO
LIEMEHTY B 3aIHbOMEiaIbHUI Bif i/l CyT7106a TP MOHOKOHIUJISIPHIN apTPOIJIACTHUL. 3 METOI0 OLiHKU
e(eKTUBHOCTI aBTOPCHKOT'O aJIFOPUTMY ITPOAHAIi30BaHO KJIiHIUHI pe3ysibTaTh MOHOKOHAWISIPHOI apTPOILJIaCTUKU
KOJIIHHOTO cyrio6a 87 nalieHTiB 3 MeJjialbHUM roHapTpo3oM. CepenHiil Bik obcTesxxeHUux — 64,5+7,5 pokis. [lo rpynu
BKJIIOYEHO 26 (29,9 %) 4onoBiKiB Ta 61 (70,1 %) XiHKy. 3 ypaxyBaHHSIM [TOKa3HUKIB CTPYKTYPHO-(YHKIIOHAJIbHOTO
CTaHy KiCTKOBOI TKAHWHU Ta 3aIIPONIOHOBAHOI METOIMKYA MOHOKOHAUIISIPHOI apTPOILJIACTUKY Cepel, OOCTEXKeHUX
copmoBano 3 rpynu. OLiHKY KJIiHIYHUX pe3yJIbTaTiB 3AiICHIOBAIM 10 Ta Yepe3 pik micJis onepatiii 3
BUKOPUCTAaHHAM onuTyBasbHMKa Knee Injury and Osteoarthritis Outcome Score. V BifaneHoMy Nepioi mics
MOHOKOHJUJISIPHOI apTPOIIJIACTUKY KOJIIHHOTO CYr106a 3a 6ibLIiCTIO PO3IJIIHYTUX KAaTeropiil JOCTOBIpHO ripii
pe3yJIbTaTU JIIKyBaHHS CIIOCTepiranu y nauieHTis I1I rpyny, SKMM 3aCTOCOBYBAM KJIACUYHY METOIVKY
OJHOBMPOCTKOBOTI'O €HIOIIPOTE3YBAHHS, BAKOHAHY B YMOBAX 3HIKEHOI MiHEPaJIbHOI WiJIbHOCTI KiCTKOBOI TKAHVHMU.
HaromicTs y nanienTis Il rpynuy, 3 0CTEONOPO30M, SIKUM 3aCTOCOBYBAJIM METOMKY IPEBEHTMBHOTIO apMYBaHHS
OIMJIy BEJIMKOTOMIJIKOBOI KiCTKH Iif} YaC MOHOKOHAUJISIPHOI apTPONJIACTUKY, KJIiHiYHI Pe3yJIbTaTHU BifgaieHoro
nepiony 6ysu oAi6HUMHU [0 TOKAa3HUKIB, BCTAHOBJIEHUX Y XBOpUX | rpymnu 6e3 nopyuieHb MiHepasabHOI 1iJIbHOCTI

KiCTKOBOI TKaHWHH, AKUM PEKOMEHAYBAJIM KIIACUYHY METOINKY BTPY4aHHS

2. The dissertation research is focused on a current scientific and practical problem in modern medicine, namely,
studying the features of unicompartmental knee arthroplasty considering bone mineral density. The purpose of
the study is to improve treatment outcomes for patients with medial knee osteoarthritis by optimizing the
approach to unicompartmental arthroplasty, taking into account the characteristics of bone mineral density. At
the first stage, an assessment of the stress-strain state of a lower limb model during unicompartmental knee
arthroplasty was conducted, considering the specific characteristics of bone mineral density. It was demonstrated
that osteoporosis leads to increased stress in bone tissue in contact with the prosthetic elements and to greater
relative deformations in both the bone tissue and the prosthesis components. It was established that the use of
reinforcing screws in the sagittal plane reduces stress levels and decreases the relative deformations in the tibial



bone. Considering the results of biomechanical research, we have developed an original device for assessing the
structural and functional state of bone tissue (Patent of Ukraine No. 154901), which enables the determination of
bone tissue density during unicompartmental knee arthroplasty and the need to reinforce the implantation zone of
the tibial component of the endoprosthesis. The clinical feasibility of the device was assessed through a
comparative analysis of bone tissue structural-functional state indicators derived from computed tomography (CT)
data and directly measured values obtained using the author’s methodology. The absence of a statistically
significant difference between the calculated and measured elasticity modulus values of the cancellous bone tissue
in the region of interest confirms the feasibility of using the developed device during unicompartmental knee
arthroplasty, particularly for identifying patients who require preventive reinforcement of the tibial cut zone.
Based on the obtained data, we have developed an original algorithm for selecting the unicompartmental knee
arthroplasty strategy, taking into account bone mineral density. According to the developed algorithm, all patients
recommended for unicompartmental arthroplasty underwent knee joint radiography. If a decrease in bone density
in the implantation zone was suspected, CT scans of the knee joints were recommended. In cases where CT was
not feasible, bone density assessment was performed intraoperatively using the author's methodology. If no risk of
osteoporotic changes was identified, unicompartmental knee arthroplasty was performed using the classical
technique. In cases where osteoporosis was diagnosed in the implantation zone, the developed preventive tibial
reinforcement technique was applied, using two cortical titanium screws inserted in the sagittal plane, 1 cm
distally from the cut. Moreover, we have developed and patented the "Instrument for Preventing Bone Cement
Extrusion During Tibial Endoprosthetic Component Implantation” (Patent of Ukraine No. 154900), which prevents
the spread of surgical bone cement into the posteromedial compartment of the joint during unicompartmental
arthroplasty. To evaluate the effectiveness of the author's algorithm, the clinical outcomes of unicompartmental
knee arthroplasty were analyzed in 87 patients with medial gonarthrosis. The average age of the examined patients
was 64.5+7.5 years. The study group included 26 (29.9 %) men and 61 (70.1 %) women. Based on structural-
functional state indicators of bone tissue and the proposed unicompartmental arthroplasty methodology, the
patients were divided into three groups. Clinical outcomes were assessed before surgery and one year
postoperatively using the Knee Injury and Osteoarthritis Outcome Score questionnaire. Analyzing the clinical
outcomes of unicompartmental knee arthroplasty compared to the indicators recorded at the initial consultation,
we observed improvements in all evaluated categories of the questionnaire, regardless of the chosen surgical
technique and the state of bone mineral density. In the long-term postoperative period, significantly worse
treatment outcomes were observed in group III patients who underwent classical unicompartmental knee
arthroplasty despite reduced bone mineral density. In contrast, Group II patients with osteoporosis, who
underwent preventive reinforcement of the tibial cut zone during unicompartmental knee arthroplasty,
demonstrated long-term clinical outcomes similar to those of group I patients, who had no bone mineral density
disorders and underwent the classical intervention technique.
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IToBHE HaﬁMeHyBaHHﬂ IOpPI,ILH‘IHOi OCOOM: BiHHMIbKUIT HAI[IOHAIbHUIT MEIUYHUIT yHiBepcureT iMmeHi M. 1.

[Tuporosa

Kopg 3a € IPIIOY: 02010669

Micuesnaxo;pxeunu: ByJ1. [Tuporosa, 6y1. 56, BinHuig, BiHHuipKkuit p-H., 21018, Ykpaina
dopma BacHoOCTI: Jlepkasna

Cdepa ynpaBiriHHS: MiHiCcTepPCTBO OXOPOHH 3/10POB's YKpaiHu

InmenTudikarop ROR:

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBumie Im's I1o-6aTbKOBI:

1. TonoBaxa Makcum JIeoHimoBUY

2. Maksym L. Golovakha

KBasidikanis: 1. mep. u., npodecop, 14.01.21
ImenTudikarop ORCID ID: 0000-0003-2835-9333
JonaTkoBa iHdopmalist:

IToBHE HaﬁMeHyBaHHﬂ IOPUIUYHOL 0COOH: 3anopisbkuii iep>kaBHUI MeIUKO-(papMaIeBTUIHUT

yHiBEpCHUTET



Kopg 3a €IPIIOY: 45030873

Micue3HaxoaKeHHS: np-T MasgkoBCbKoro, 6y/1. 26, 3anopixoks, 3anopisekuii p-H., 69035, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpasiiHHS:

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Crpadyn Cepriit CemeHOBUY

2. Sergiy Strafun

KBasidikamis: n.men.n., npodecop, wieH-kop., 14.01.21
InenTudikarop ORCID ID: He 3acrocosyerbes
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [lepkaBHa ycTaHOBA "[HCTUTYT TPABMATOJIOTI] Ta OpToneii

HaujonanbHoi akagemii MeUYHMX HayK YKpaiHu"

Kopg 3a €IPIIOY: 02012007

MiCIICBHaXO,T.[)KeHHH: ByJ1. BynbBapHO-KynpsiBceka, 6yn. 27, Kuis, 01054, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHSA: HaujonasnbHa akajemis MEOUYHNUX HAyK YKpaiHK

ImentTudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cynnma Bagym CraHiciaBoBAY

2.Vadym S. Sulyma

KBasidikamis: n.men.n., npodecop, 14.01.21

InenTudikarop ORCID ID: 0000-0001-6618-2546

JoaparkoBa iHdopmanist: Scopus Author ID: 57218509558

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOH: [BaHO-DpaHKIiBCHKMIT HALIOHATIBHUI MEMYHUI yHIBEPCUTET
Kopg 3a €IPIIOY: 02010758

Micue3HaxoaKeHHS: By ['anuipka, 6y, 2, IBano-Ppankisebk, 76018, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa ynpaBriHHS: MiHiCTEPCTBO 0XOPOHY 3140POB's YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. flpemun CraHicnas FOpilioBuy



2. Stanislav Y. laremyn
KBasidikanis: k. men. H., nou,, 14.01.21
ImenTudikarop ORCID ID: He zactocoyerbcs

JonaTkoBa iHdopmalist:

IloBHe HaﬁMeHyBaHHﬂ IOpPI,uH‘{HOi OCOOM: BiHHMIbKMII HAI[IOHATbHUI MEeIUIHUI yHiBepcuTeT iMeHi M. .

[Tnporosa

Kopg 3a €IPIIOY: 02010669

Micue3HaxoaKeHHS: ByJL. [luporosa, 6yz. 56, Binnuis, Binaunpkuit p-H., 21018, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCTBO OXOPOHU 3/10POB 51 YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi

OisIJIbHOCTI

Tanacienko ITaBso BacuaboBu4d

Tanacienko ITaBsio BacunboBuy

I'pebentok JImutpo Iroposud

VKpIHTEI

Opuenko Tetsana AHaTosiiBHa



