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Pedepar:

1. luceprauiiiHe NOCHiIKEHHS IPUCBSYE€HO BUPILIEHHIO aKTyaJIbHOrO HAyKOBO-TIPAKTUYHOIO 3aBJaHHS Cy4aCHOI
MEJMIIVHHY, IO T0JIIra€e y BUBU€HHI 0COOJIMBOCTE MOHOKOHAMISIPHOI apTPOIJIACTUKY KOJIIHHOTO CYro6a 3
ypaxyBaHHSIM MiHEPaJIbHOI WiIbHOCTI KiCTKOBOI TKAHMHU. MeTOI0 HayKOBOTO NOCJIIIPKEHHS € ITOKPAIEeHHS
Pe3yJIbTaTiB JIiKyBaHHSI [1alli€HTIB 3 MeliaJIbLHUM OCTE€0apPTPO30M KOJIIHHOTO CyIr106a IJISIXOM YIOCKOHAJIEHHS
TaKTUKU MOHOKOHJUJISIPHOI apTPOIJIACTUKY, BPaxOBYIOUM OCOOIMBOCTI MiHEpasIbHOI MIiJIbHOCT] KiCTKOBOI TKAaHUHHU.

Ha nepmomy eTani npoBefeHO OLiHKY HallpyKeHO-Ae(POPMOBAHOrO CTaHy MOJEJI HUKHbOI KiHI[iBKY ITPU



MOHOKOHIUJISIPHIN apTPOIIaCTHULi KOJIIHHOTO Cyrjo6a 3 ypaxyBaHHSIM OCOOJIMBOCTEN MiHEPAJIbHOI IiIBHOCTI
KiCTKOBOI TKaHUHMU. [JOBELI€HO, 1110 HAgBHICTh OCTEOINIOPO3Y 3yMOBJIIOE€ HEPIBHOMIPHUI PO3NOiJ HAIIPY>KEHD B
eJieMeHTaxX MOoJieJli Ta MOoB’sI3aHa 3i 3061/IbLIIeHHSIM BEJIMYMH BifHOCHUX nedopmaliiil. BctaHoBI€HO, 1110 TPOBEeHHS
apMyIOUYMX TBUHTIB Iif 71aTOpMy TibiabHOrO KOMIIOHEHTA €HJIONIPOTE3a B CariTajlbHil MJIOLMHI 103BOJISE
3HUBUTHU PiBEHb HAIIPYXKEHb Ta 3MEHIINUTY BeJIMYMHYU BiTHOCHUX fedopMalLiiil y BEJIMKOTOMINIKOBIH KiCTL.
BpaxoBytouu pesysbTaTh 6i0MeXaHiYHUX [OCIiIKeHb, HAMU PO3PO6JIEHO OpUTiHAIbBHUI IPUCTPIl 117151 OLiHKU
CTPYKTYPHO-QYHKIIOHATIBHOTO CTaHy KicTkoBoi TkaHuHM ([TateHT Ykpainu N2 154901), BUKOPUCTaHHS SIKOTO
II03BOJISI€ BUBHAYUTH IIiIbHICTb KiICTKOBOI TKAHUHM I1ifl 4aC MOHOKOHIWJISIPHOI apTPOIJIACTUKU KOJIIHHOTO CYI106a
Ta HEOOXiTHICTh YKPIIJIeHHS 30HU iMIIaHTalii Ti6iaJlbHOro KOMIIOHEHTA eHJonpoTesa. KiliHiuHy IOLinbHICTD
BHMKOPHUCTaHHSI pO3p006JIeHOr0 IPUCTPOIO OLiHIOBAJIM LJISIXOM IOPiBHSJIBHOTO aHasi3y NOKa3HUKIB CTPYKTYPHO-
(PYHKLIOHAJIBHOTO CTaHY KiCTKOBOI TKAHVHM, PO3PaXx0OBaHUX 3a JaHUMU KOMITI0TepHOi Tomorpadii (KT) Ta 3HaueHs,
BCTaHOBJIEHUX IIPU NPSIMUX BUMIiPIOBAaHHAX 32 aBTOPCHKOI METOIMKOIO. BiflCyTHICTL CTATUCTUYHO 3HAYYIL O]
BiIMiHHOCTi pO3pax0BaHOro Ta BUMipSIHOI'O MOAYJIIB MIPYKHOCTI Ir'y64yacToi TKAHMHY 30HU iHTEepecy
BEJINKOTOMIJIKOBOI KiCTKM CBiIYMTh NIPO JOLIbHICTh 3aCTOCYBaHHS PO3PO0JIEHOr0 IPUCTPOIO Mifl 4ac
MOHOKOHIUJISIPHOI apTPOIJIACTUKY KOJIIHHOTO CYyIJy106a, 30KpeMa, g inenTudikanii naieHTis, skum
PEKOMEH,0BAaHO BUKOHAHHS IIPEBEHTUBHOIO aPMYBaHHSI 30HU ONuily. Ha OCHOBI OTpMMaHUX JaHUX HAMU
PO3p006JIEHO OpPUTiHANIBHU aJITOPUTM BUOGOPY TAKTUKY MOHOKOHJUJISIPHOI apTPOIIJIACTUKY KOJIIHHOTO Cyrio6a 3
yPaxyBaHHSIM CTaHy MiHEPaJIbHOI WiNIbHOCTI KiCTKOBOi TKAHUHU. 3TiIHO PO3PO6IEHOTO AJITOPUTMY YCiM Malli€eHTaM,
SKMM PEKOMEHJyBaJIl MOHOKOHJUJISIPHY apTPOILJIACTUKY BUKOHYBAJIM PEHTreHorpagi KoJliHHUX Ccyrao6is. [Ipu
Mifg03pi Ha 3HWKEHHS LIIIbHOCTI KICTKOBOI TKAHWHM B 30HI iMIIJIaHTallii, peKoMeHayBany BUKOHaHHS KT KomiHHNX
Cyry1006iB. Y BUNagKax, Koau BukoHaHHs KT He 6ys10 MOXKJIMBUM, KOHTPOJIb 1IiJIBHOCTI KiCTKOBOi TKAHUHU
[IPOBOAVIIY IIif Yac ornepalii 3a aBTOPCbKOI0 METOAUKOIO. [Tpy BiACYTHOCTI PU3UKY OCTEONIOPOTUYHUX 3MiH,
MOHOKOHJUJISIPHY apTPOIJIACTUKY KOJIIHHOTO CyI100a BUKOHYBAJ/IX 33 KJIACMYHOIO METOAMKOIO0. 32 HAsIBHOCTI
IiarHOCTOBAHOTO OCTEOIIOPO3Y B 30Hi iMIIJIaHTallii, 32CTOCOBYBaln PO3POOIEHY METOIUKY TPEBEHTUBHOTO
VKPIiIlJIEHHS BEJIMKOTOMIJIKOBOI KiCTKY 3 BUKOPUCTAHHSIM [BOX KOPTHUKAJIBHUX TUTAHOBUX I'BUHTIB, BBE,CHUX B
cariTasbHil nyomuHi Ha 1 cM gucTanbHime onuiy. OKpiM TOro, HaMu po3po6JIEHO Ta 3a1aTEHTOBAHO «IHCTPYMEHT
L7151 3a1106iraHHs eKCTPy3ii KiCTKOBOTO LieMeHTY ITPY iMIJIaHTalii TiGiaJlbHOro KOMIIOHEHTa eHzoInpoTe3a» (IlaTeHT
Ykpainu N2 154900), BUKOPUCTAHHS SIKOTO IO3BOJISIE NTONIEPEAUTU PO3IIOBCIONKEHHS XipypPriYHOrO KiCTKOBOTO
LIeMEHTY B 33JHbOMEiaslbHUMI BifIia Cyrio6a npyu MOHOKOHIUJISIPHIN apTPOIIACTHLLi. 3 METOIO OL[iHKU
eeKTUBHOCTI aBTOPCHKOTO aJITOPUTMY ITPOAHAI30BAHO KIIiHIUHI pe3yIbTaTh MOHOKOHAWISIPHOI apTPOIJIaCTUKU
KOJI{HHOTO cyrio6a 87 nalieHTiB 3 MeJjialbHUM roHapTpo3oM. CepenHiil Bik obcTesxxeHux — 64,5+7,5 pokiB. [lo rpynu
BKJIOYEHO 26 (29,9 %) yonoBikiB Ta 61 (70,1 %) XiHKy. 3 ypaxyBaHHSIM [TOKa3HUKIB CTPYKTYPHO-(YHKIIOHAJIbHOTO
CTaHy KiCTKOBOi TKAHVHM Ta 3alIPONOHOBAHOI METOAUKY MOHOKOHIUJISIPHOI apTPOIJIACTUKY Cepej 00CTEXKEHUX
copmosano 3 rpynu. OLiHKy KJIiHIYHUX pe3yJIbTaTiB 3AiMICHIOBAIM 10 Ta Yepe3 pik micJis onepatii 3
BUMKOPUCTAaHHAM onuTyBasbHMKaA Knee Injury and Osteoarthritis Outcome Score. V BifaneHoMy Nepioi mics
MOHOKOHJUJISIPHOI apTPOIIJIACTUKY KOJIIHHOTO CYr106a 3a 6ibLIiCTIO PO3IJIIHYTUX KATEropiil JOCTOBIpHO ripii
PEe3yJIbTaTU JIIKyBaHHS CIIOCTepiranu y nauieHrTis I1I rpynuy, SKMM 3aCTOCOBYBAM KJIACUYHY METOIVKY
OJHOBHMPOCTKOBOT'O €HIOIIPOTE3YBAHHS, BAKOHAHY B YMOBAX 3HMKEHOI MiHEPaJIbHOI iJIbHOCTI KiCTKOBOI TKAHVHMU.
HaromicTs y nanienTis Il rpynuy, 3 0oCTEONIOPO30M, SIKUM 3aCTOCOBYBAJIM METOJUKY IPEBEHTMBHOIO apMYBaHHS
OIIMJIY BEJIMKOTOMIJIKOBOI KiCTKU ITif} YaC MOHOKOHAMUJIAPHOI apTPOIIACTUKY, KJiHIYHI PE3yJIbTaT! BifgaleHoro
nepiony 6yyu ofi6HUMHU [0 TOKAa3HUKIB, BCTAHOBJIEHUX Y XBOpUX [ rpymnu 6e3 nopyuieHb MiHepaabHOI 1iIbHOCTI

KiCTKOBOI TKaHUHHU, AKUM PEKOMEHAYBAJIN KJIIACUYHY METOIVIKY BTPY9aHHSI

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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KBasidikamis: k. men, 1., 14.01.21
InmenTudikarop ORCHID ID: He zactocosyeTbcs
JoparkoBa indpopmamuist:

ITIoBHe HaﬁMeHyBaHHﬂ IOpI/I,uH‘{HOi OCOOM: BiHHMIbKMIT 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 310POB 51 YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

VII. BinzomocTi npo odiniliHuX OIIOHEHTIB Ta PpelleH3€HTIiB
OdiuiiiHi OIOHEHTH
BiacHe IIpizBuie Im'sa ITo-6aTbKOBI:

1. TonoBaxa Makcum JIeoHimoBUY

2. Maksym L. Golovakha
KBasigikanis: n. men. u., npodecop, 14.01.21
InenTudirkarop ORCHID ID: 0000-0003-2835-9333



JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: 3arnopizbKuii iepKaBHUIl MeUKO-(papMareBTUYHUIA

yHiBEpCUTET

Kopg 3a €IPIIOY: 45030873

Micue3HaxoaKeHHS: np-T MaskoBcbKoro, 6y, 26, 3anopixoks, 3anopisbkuii p-H., 69035, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpassiHHS:

InenTudikarop ROR:

CexkTop HayKH:

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

2. Sergiy Strafun

KBasidikamis: n.men.n., npodecop, wien-kop., 14.01.21
InenTudikarop ORCHID ID: He sactocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHEe HaliIMeHYBaHHS IOPUAHUYHOI 0COOH: JlepkaBHa yCTaHOBA "[HCTUTYT TPABMATOJIOTI Ta OPTOMEji

HaujonanbHoi akagemii MeguYHMX HayK YKpaiHu"

Kopg 3a €IPIIOY: 02012007

Micue3HaxoaKeHHS: By/. BynbapHo-Kynpsasceka, 6yx. 27, Kuis, 01054, Ykpaina
dopma ByracHoCTI:

Cdepa ynpaBriHHSA: HaujonasnbHa akaziemis MEOUYHNUX HAyK YKpaiHu
Inentudikarop ROR: He zacrocosyerbcs

CeKTop HayKH: AkaneMivHuit

BaacHe IlpizBume Im'st I10-6aThKOBI:
1. Cynnma Bagym CraniciaBoBAY

2.Vadym S. Sulyma

KBasigikamis: n.men.n., npodecop, 14.01.21

InenTudikarop ORCHID ID: 0000-0001-6618-2546

JoaparkoBa iHdopmanist: Scopus Author ID: 57218509558

IloBHe HaliMEeHYBaHHS IOPHIAHYHOI 0COOH: [Bano-OpaHKIBCbKMI HALJOHATBHUI MEAVYHMI YHIBEPCUTET
Kopg 3a €IPIIOY: 02010758

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

dopma B1acHOCTI: JlepxaBHa

Cdepa ynpaBriHHS: MiHiCTEPCTBO 0XOPOHY 310POB's YKpaiHu



InenTudikarop ROR:

CeKTop HayKH: YHiBEepCUTETCHKUI

Penensentu

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. flpemun Cranicnas FOpiioBuy

2. Stanislav Y. laremyn

KBasigikanis: k. men. 1., nor,, 14.01.21

Inentudikarop ORCHID ID: He zactocosyetbcs

JonaTkoBa iHdopmalist:

IloBHe HaﬁMeHyBaHHﬂ lOpI/I,ZLH‘IHO'l' OCOOM: BiHHMIbKMIT HAI[IOHATbHUI MEeIUIHUI yHiBepcuTeT iMmeHi M. 1.

[Tuporosa

Koz 3a €JIPIIOY: 02010669

Micue3HaxoaKeHHS: ByJL. [Iluporosa, 6yz. 56, Binnuusg, Binuunpkuit p-4., 21018, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂZ MiHicTepCTBO OXOPOHU 310POB 51 YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCUTETChKUI

VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpizBuine Im'sa ITo-6aTbKOBI

TOJIOBH paju

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

rOJIOBYIOYOrO Ha 3acigaHHi

BignoBigasibHHUI 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI

Tanacienko ITaBsio BacunboBu4g

Tanacienko ITaBso BacuiaboBud

I'pebentok [Imutpo Iroposuy

VKpIHTEI

FOpuenko TetsHa AHaTosiiBHA



