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Pedepar:

1. Jocnimxenusa nposopuiocs B TOB «Kiinika Motop Ciu», TOB «Megikain [11a3za», Megu4HOMY LEHTPi «Memikym
JHinpo» Ta 3anopisbkoMy A€p>KaBHOMY MeAUKO-(papMalleBTUMHOMY yHiBepcuTeTi Mix 2022 Ta 2026 pokaMu.
Juceprais 6a3yeThCs Ha CIIOCTEPEKEHHSIX 32 XiPYPriYHMUM JIiIKyBaHHSM, KJIiHIYHOIO IIPaKTUKOIO, iIHCTPYMEHTAaMU Ta
CIleniasi3oBaHMMM METOIaMU OOCTeXXeHHs NalieHTiB. [[poBesieHo aHasi3 epeKTUBHOCTI iHINBIyallbHOTO
iHcTpyMeHTy 1y1s1 dikcalii, 30KkpemMa, TouHoCTi ¢ikcallii KOMIIOHEHTIB eHA0NPOTe3a, Yacy onepatlii Ta o6cary
KPOBOBTPATH, a TAKOXK OLIiHKHU MiCJIsI0NepaLifiHOro BiIHOBJIEHHS NallieHTiB. 3a kiacu@ikauieo J. Kellgren Ta J.
Lawrence BikoMm Bif 44 10 75 poKiB, sKi ganu iHpopMOBaHy MMCbMOBY 3rofly Ha y4acTs. [lallieHTiB po3nofineno Ha

IBi 3icTaBHi rpynu: rpyiy KOHTpoJio (n=30), y sKii1 BUKOHAaHO TOTaJIbHE €HI0NIPOTEe3yBaHHs KOJIHHOTO Cyr1o6a 3



BMKOPHCTaHHSIM CTaHZAPTHOTO iHCTPYMEHTApIlo, Ta Ipymy AocaimkeHHs (n=30), B sIKiil BUKOPUCTOBYBABCSI
iHOMBigyanbHUI IHCTPYMEHT, pO3pO0JIeHUH 32 iIHIMBITyabHUM 3aMOBJIEHHSIM. Y BCiX BUIagKax OyJia iMIisiaHToBaHa
cucrema Zimmer Biomet NexGen LPS, a xipypriuna TexHika, cxema MyJbTUMOJILHOTO 3HE60JIEHHS,
podinakTUKa BEHO3HUX TPOMOOEMOOJIIUHYX YCKIAAHEHD Ta MicisionepauiiHni qorsy, 6yau ogHakosi. Haykoa
HOBM3HA OTPUMAaHUX pe3yJbTaTiB Bysia po3pobsieHa opuriHaibHa METOAMKA [epeoNePaLifiHOrO MIaHyBaHHS
€HJIOITPOTE3yBaHHSI KOJIIHHOTO CYIJI00y 3 BUKOPUCTAHHSIM MOJEJIIOBaHHS i TphOXMipHOI Mogesti, To6yZoBaHOi Ha
OCHOBi KOMIT'I0OTepHOi ToMorpadii 3 OIoMoro yHiBepcanbHOI porpamu Po3po6siennii iHgyBinyaapHNUN
IHCTPYMEHT [1711 TOYHOTO BiITBOPEHHS 3allJIAHOBAHOI MEXAaHIYHOI OCi KiHIiBKM Ta KyTOBOi reOMeTpii KOMIIOHEHTIB
€HJIOIIPOTEe3a, SIKUM MOXKe OyTU HaJlpyKOBaHUM Ha cTaHIapTHOMY 3D-IpuHTepi Ta alaliTOBaHUi [0 Pi3HUX CUCTEM
iMIIJIaHTaTiB. Briepiie mpoBeeHO OLiHKY TOYHOCTI YCTaHOBKY €HJIOIIPOTE3Yy KOJIIHHOIO CYIJIO0y 3a I0IIOMOT0I0
PO3p006JIEHOrO iHAYBiyaJbHOTO iIHCTPYMEHTY, Ta OTPUMAHO HOBI IaHi 1[0/I0 BIIMBY 3aCTOCYBaHHS
iHAMBinyabHOTO IHCTPYMEHTY Ha AMHAaMiKy 60JIbOBOTO CUHIPOMY, GYHKLIOHAJIBHOTO BiIHOBJIEHHS TA SIKOCTi XKUTTS
Nali€eHTIB y Hall6IVDKYOMY Ta BiZICTPOYEHOMY IHicisonepaliiiHux nepiogax. [I[pakTruyHe 3Ha4€HHSI OTPUMaHUX
pesysbTaTis [IpakTUyHe 3HaUY€HHs I10J19rae B OOIPYHTYBaHHI Ta BIIPOBAPKEHHI B KJIiHIYHY ITPaKTUKY METOJ VKU
TPUBUMIPHOIO NIEPEIONEPALITHOTO [IJIAHYBAHHS TOTAJIbHOTO €HAONPOTE3YBAaHHS KOJIIHHOTO CyIJjI06a 3
BHUKOPHCTaHHIM iHIMBIlyaJlbHOTO iHCTPYMEHTY, 110 3abe3redye MigBUIIeHHs] TOYHOCT] BiITBOPEHHS 3allJlaHOBaHUX
napametpiB (PMTKA, DMLFA) 1o noxu6ox <1° , cuMeTprUYHe I10JI0KEHHS OCi Ha IJIaTO BeJIMKOTOMIJIKOBIi KiCTKU B
Mexkax <1%, 3MeHILIEHHS IHTpaonepaLiiHOi KPOBOBTPATU Ta BUPAKEHOCTI CUCTEMHOI 3alajibHOI BiIIIOBIfi, a TAKOXK
WBUALNI perpec 60J1b0BOrO CUHAPOMY B PAHHbOMY IiC/sI0NIepaLiiHOMYy Mepiofii Ipyu 36epeKeHHi BUCOKUX
KiHLleBUX QYHKIIOHAJIbHUX PE3YJIbTATIB i IKOCTi KUTTSI, 3iCTaBHUX 3i CTAaHIAPTHOIO TEXHIKO0. 3aIIPOIIOHOBAHMUI
nipxiz 6a3yeTbCs Ha JOCTYITHOMY IIPOrpaMHOMY 3abesnedyeHHi 115 3D-mogemosanss (InVesalius, Geomagic
Freeform Plus) Ta Bukopucransi TpuBumipHoi KT-Mozesni Bciel HUKHBOI KiHIIBKY, 110 403BOJISIE OiIb1I TOYHO
[IJIaHYBaTU 00CATH pe3eKliiil, II0J10KeHHsT KOMIIOHEHTIB €HIIOTIPOoTe3a Ta Bich KiHIiBKU. PO3pobieHni
iHOMBiAyanbHUI IHCTPYMEHT BUTOTOBJISIIOTH MIJIIXOM 3D-ApyKy 3i cTrepuiizoBaHoi GpOTONoNMIMEPHOI CMOJIY; BiH
aJanTyeThCsl O KOHKPETHOI CUCTEMU IMIJIAHTATIB, IHTEIPYETbCS Y CTAaHAAPTHUN Habip iHCTpyMeHTapito 6e3 3MiHu
6a30Boi XipypriuHoi TexHikM Ta He NOTpebye 3aCTOCYBAaHHS JOPOTrUX HaBiraiiHMX a6o po60TU30BaHUX CUCTEM. Y
KJIiHIYHi} 4aCTUHI JOBEJEHO, 1110 3aCTOCYBaHHS iHIMBIlyaJbHOTO iHCTPYMEHTY € 6€3[IeYHUM i TEXHOJIOTIYHO
BiZITBOPIOBAaHUM, JOCTOBIPHO CKOPOYy€e TPUBAJIICTh olepallii Ta 3abe3nevye 6ibll nepefdadyBaHy i CTabiIbHY
TOYHICTb iMIIAaHTALi, [0 KJIIHIYHO MTPOSABSETHCS 3MEeHIIeHHIM 60110 32 BAIIl i KoM OPTHIIIOW PaHHBOIO

peabinitanieto, Toni sik yepes 6 micsnis nokasHuku WOMAC, KOOS i SF-36 y rpynax € 3icTaBHUMU.

2. The work was carried out on the basis of LLC "Clinic Motor Sich", LLC "Medical Plaza", Medical Center "Medicum
Dnipro" and Zaporizhzhia State Medical and Pharmaceutical University during 2022-2026. The dissertation work is
based on the results of own observations of surgical treatment, clinical, instrumental and special methods of
examining patients. We analyzed the use of an individual instrument for knee joint endoprosthetics, in particular,
assessing the accuracy of installing the endoprosthetic components, the impact of the instrument on the duration
of the operation and the volume of blood loss, as well as postoperative recovery of patients. The clinical part of the
work is based on the results of a prospective study of 60 patients with gonarthrosis of the knee joint of stage III-IV
according to the classification of J. Kellgren and J. Lawrence aged 44 to 75 years, who gave informed written
consent to participate. Patients were divided into two comparative groups: the control group (n=30), in which total
knee arthroplasty was performed using standard instrumentation, and the study group (n=30), where an individual
instrument was developed. In all cases, the Zimmer Biomet NexGen LPS system was implanted, the surgical
technique, multimodal analgesia scheme, prevention of venous thromboembolic complications, and postoperative
management were unified. Scientific novelty of the obtained results An original method of preoperative planning of
knee joint endoprosthesis was developed using modeling and a three-dimensional model built on the basis of
computed tomography using a universal program An individual tool was developed for accurate reproduction of
the planned mechanical axis of the limb and the angular geometry of the endoprosthesis components, which can
be printed on a standard 3D printer and adapted to various implant systems. The accuracy of the installation of the
knee joint endoprosthesis was assessed for the first time using the developed individual tool, and new data were



obtained on the impact of the use of the individual tool on the dynamics of pain syndrome, functional recovery and
quality of life of patients in the immediate and delayed postoperative periods. Practical significance of the results
The practical significance lies in the substantiation and implementation in clinical practice of the method of three-
dimensional preoperative planning of total knee arthroplasty using an individual tool, which ensures increased
accuracy of reproduction of planned parameters (PMTKA, DMLFA) to errors of <1°, symmetrical position of the axis
on the tibial plateau within <1%, reduction of intraoperative blood loss and severity of systemic inflammatory
response, as well as faster regression of pain syndrome in the early postoperative period while maintaining high
final functional results and quality of life comparable to the standard technique. The proposed approach is based
on available software for 3D modeling (InVesalius, Geomagic Freeform Plus) and the use of a three-dimensional CT
model of the entire lower limb, which allows for more accurate planning of resection volumes, the position of the
endoprosthesis components, and the axis of the limb. The developed individual instrument is manufactured by 3D
printing from sterilized photopolymer resin; it adapts to a specific implant system, integrates into a standard set of
instruments without changing the basic surgical technique and does not require the use of expensive navigation or
robotic systems. In the clinical part, it has been proven that the use of an individual instrument is safe and
technologically reproducible, reliably reduces the duration of the operation and provides a more predictable and
stable implantation accuracy, which is clinically manifested by a decrease in pain according to VAS and more
comfortable early rehabilitation, while after 6 months the WOMAC, KOOS and SF-36 indicators in the groups are
comparable.

Jep>kaBHHHM peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKH: Hayku [po XUTTS, HOBI TEXHOJIOTI podiakTuky

Ta JIiKyBaHHs HaNIOINPEHIIINX 3aXBOPIOBAHb

CrpareriyHuii NpiopuTEeTHUH HaNPSIM iIHHOBALLiMHOI Ais1JIbHOCTI: BripoBa/KeHHS HOBUX TEXHOJIOTIi

Ta 06J1a/[HAHHS JJISl IKICHOTO MEJIUYHOTO 06CTyrOByBaHHs, JKyBaHHs, (JapMalleBTUKH
ITizcyMKHu AOCJIiAKEHHS: HoBe BUpIlEHHS aKTyaJbHOTO HAyKOBOTO 3aBIaHHs
ITy6osikamii:

e 1. Tonosaxa, M., Bongapenko, C., I'punieHko, O. (2022). Oninka TOYHOCTi BUPiBHIOBaHHS MEXaHIuHOI Bici
HYDKHDBOI KiHI[iBKY 32 JOIIOMOTOI0 iHAMBiyaJIbHOTO iHCTPYMEHTY ITPY €HIONPOTE3YBAaHHI KOJIIHHOTO CYIJ100a.
MixkHapogHuil HayKoBuUil )XypHan «['paanp Hayku», (18-19), 363-371. DOI 10.36074 /grail-of-
science.26.08.2022.59

¢ 2. Golovakha, M., & Bondarenko, S. (2022). MeTopKa MiZirOTOBKY iHIMBiyaJIbHOTO iHCTPYMEHTA 117151
eHJIONIPOTe3yBaHHs KoJIiHHOTO cyryo6a. Orthopaedics traumatology and prosthetics, (3-4), 119-125. DOI:
http:/ /dx.doi.org /10.15674 /0030-598720223-4119-125

¢ 3. Golovakha, M., & Bondarenko, S. (2023). AHasi3 3acTOCyBaHHS iHAUBIyaJbHOTO iHCTPYMEHTA [J1s1
€HJI0TIPOTe3yBaHHs KoJliHHOTO cyrio6a. Orthopaedics traumatology and prosthetics, (3), 5-12.
https://doi.org/10.15674 /0030-5987202335-12

¢ 4. Golovakha, M., & Bondarenko, S. (2023). BUKOpuCTaHHS iHIUBiAyaIbHOrO iHCTPYMEHTA JJ1s1 KIHEMaTUYHOTO
BUPIBHIOBAHHS OCi KiHIIiBKM IIiJ] 4aC €HJI0IIPOTE3yBaHHs KOJIIHHOTO CYI1006a (BUIAJOK i3 IPaKTUKY).
Orthopaedics traumatology and prosthetics, (1), 80-85. DOI: http:/ /dx.doi.org /10.15674 /0030-59872023180-
85

¢ 5. Golovakha, M., Bondarenko, S.. (2025) Assessment of the accuracy of reproduction of the lower limb axis
using an individual instrument during endoprosthetics with kinematic alignment of the knee joint. Opronenis,
TpPaBMaToJIOris Ta MpoTe3yBaHHs, (2), 52-57. http: / /dx.doi.org /10.15674 /0030-59872025252-57

¢ 6. Borpmapenko C.A. OuiHka pyHKLiOHAIbHUX PE3yJIbTaTiB TOTAJIbHOTO €HAO0IPOTE3YBaHHS KOJIHHOTO CyrI00y
3 BUKOPUCTaHHSIM iHAuBinyansHoro inctpymeHnty. XII MibxkHapogHa HayKOBO-TIpakTU4HA KOHPepeHLis «Global

trends in science and education», 36. Te3 HayK.-TIPakT. KOH®. 3 Mi>XkHapogHo y4acTio. 15-17.12.2025, Kuis,



Ykpaina.

¢ 7. Bongapenko C.A., 'osoBasa M.JI. BukoprucTaHH4 iHIUBiAyaIpHOTO iHCTPYMEHTA 17151 KIHEMaTUYHOTO
BUPIBHIOBAHHS OCi HYDKHBOI KiHIIiBKU MIiJ] 4aC TOTaJIbHOTO €HJO0NPOTE3yBaHHs KOJIiIHHOTO cyrio6. XII
MixHaponHa HaykOBOIIpakTH4Ha KoHQepeHLis «Global trends in science and education», 36. Te€3 HayK.-IIPaKT.

KOH@. 3 MDbKHapOHOIO y4dacTio. 20- 22.01.2026, JIbBiB, YKpaiHa.
HaykoBa (HayKOBO-TeXHiYHa) MPOAYKILis: meTozy, Teopii, rinoresn

ComniasTbHO-eKOHOMIYHA CIPSIMOBAHICTb: NOJIMIIEHHS IKOCTi XUTTS Ta 37I0POB'S HACEJIEHHS,

eeKTUBHOCTI AiarHOCTUKY Ta JIiIKyBaHHS XBOPUX

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBagKeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBUMH TeMaMH: 0123U100213

VI. BizoMocCTi Ipo HayKOBOT0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. TonoBaxa Makcum JleoHimoBUY

2. Maksym L. Golovakha

KBasidikamis: n.men.n., npodecop, 14.01.21
ImenTudikarop ORCID ID: 0000-0003-2835-9333
JoparkoBa iHdopmamuisi: Scopus Author ID: 56885796300

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0CO0H: 3anopisbkuii iep>KaBHUI MeIUKO-(apMaIeBTUIHUT

YHiBEpCHUTET

Kopg 3a €IPIIOY: 45030873

Micue3HaxoaKeHHS: 6ynbsap Mapii [Ipumauenko, 3anopixoks, 3anopisbkuil p-H., 69035, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCTBO OXOPOHU 310POB 51 YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odimiiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I10o-6aTbKOBI:

1. 3asipauit [rop Muxaisosud

2. IThor M. Zazirnyi
KBasigikamis: n.men.n., npodecop, 14.01.21
InenTudgikarop ORCID ID: 0000-0001-7890-1499

JoparkoBa indpopmamnist:



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HarioHanbHuU# yHIBEPCUTET OXOPOHHU 3[I0POB's YKpaiHu iMeHi
I1. JI. Hlynuka

Kopg 3a €IPIIOY: 01896702

MicueSHaxo,q)KeHHﬂ: ByJI. Jloporoxunbka, Kuis, 04112, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCTBO OXOPOHU 3/10POB 51 YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. ®imenko Bonogumup OnekcaHnpoBUY

2. Volodymyr O. Fischenko

KBasigikamis: n.men.n., npodecop, 14.01.21
Inentudikarop ORCID ID: 0000-0002-4742-9416
JoparkoBa indopmamnist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘{HOi OCOOM: BiHHMIbKMIT HAI[IOHATbHUIA MEeIUIHUI yHiBepcuTeT iMeHi M. .

[Tnporosa

Koz, 3a €IPITIOY: 02010669

Micuesﬂaxo,rm(emm: ByJI. [InporoBa, Binuuig, BiHHunbKUI p-H., 21018, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCTBO OXOPOHU 310POB 51 YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. ®ininenko Bosogumup AKimoBUY

2. Filipenko Volodymyr A.

KBasidikamis: 1. men. v, npoo., 14.01.21
Inentudikarop ORCID ID: He zacrocosyerbcs
HoparkoBa iHpopmamist: Scopus Author ID: 7003505802

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [lepkaBHa ycTaHOBA "[HCTUTYT NATOJIOTIi Xpe6Ta Ta Cyrio6is

imeni npogecopa M. I. Curenka HanjjonanbHoi akazemMii Meu4HUX HayK YKpaiHu"

Kopg 3a €IPIIOY: 02012214

Micue3Haxoa KeHHS: By ['puropis CkoBopoiy, Xapkis, Xapkischbkuii p-H., 61024, Vkpaina
dopma ByracHOCTI:

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

InenTudikarop ROR: He zacrocosyerscs

Penensentu



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Kocxem’sska Makcum OJieKCaHIPOBUY

2. Maksym O. Kozhemiaka

KBasigikamis: k. men, H., nouenr, 14.01.21
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

IToBHE HafIMeHyBaHHﬂ IOPUOHUYHOL 0COOH: 3anopisbkuii iep>KaBHUI MeIUKO-(apMaIeBTUIHUT

yHiBEpCHUTET

Kopg 3a €IPIIOY: 45030873

Micue3HaxoaKeHHS: 6ynbBap Mapii [Ipumauenko, 3anopixoks, 3anopisbkuil p-H., 69035, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCTBO OXOPOHHU 3/10POB 51 YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
Biiacue IlpisBuie Im's Io-6aThKOBI ‘lopauit BaguM MuKkonanosud

TOJIOBH pajgu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI Hopuu#t Bagum Mukostariosnd

rOJIOBYIOYOTO Ha 3acCiiaHHi

BiamoBiganibHUH 32 MiATOTOBKY TxayeHko OkcaHa BosogumupisHa
00JIIKOBHX JOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHaToJiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PeeCTpalLio HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

OisIJIBHOCTI




