BIATI'YK

odiuiiiHoro onoHeHTa Ha aucepraliiiny poGoty K.mex.H. MAKAPOBA
Bacuan Bopucouua «Xipypriune JIKYBaHHSA nepesoMiB
NPOKCHMAJBbHOIO BiXlIy I/I€40BOI KIiCTKH (eKCIepHMeHTAJIbHO-
KJIIHIYHe JO0C/HisKeHHs)», Ky MOAaHO Ha 3400yTTs HAyKOBOTO CTYIICHIO
NOKTOpa MEAWYHUX HayK JI0 crenianizoBaHoi BueHoi pamu [l 64.607.01
JlepxaBHol yctaHoBu «IHCTUTYT matomorii xXpeGTa Ta Cyrnio6iB imeHi
npodecopa M. 1. Curenka HanioransHOT akagemii MeTUuEIX HayK YKpaTHm»
3 NPaBOM NPUHMHSATTS 0 PO3IJIAAY Ta NMPOBENCHHS 3aXHCTy AMcepTallii Ha
3000yTTA HAayKOBOTO CTYIEHS JOKTOpAa MeIMUHMX HAYK 3a CHeLialbHiCTIO
14.01.21 — TpaBMaToIOTisA Ta OPTONEIis

1. AKTyaJbHiCTH TeMH JHCEPTALINHOIO JOCTIKEHHS

AKTyanbHicTh npobieMH JTiKyBaHHA NEPENOMIB IPOKCHMAIbHOTO BiIIiTy
TJICYOBOI KiCTKW MOJIATae B CKJIAAHOCTI JIarHOCTUKM Ta BUGOPY METOJiB JIiKyBaHHS
LHX MEPEeIoMiB, 30KpeMa y MAalli€HTIB [TOXMJIOT0 BiKY Ha ¢doHi ocTeornoposy.
Baxisum € pospoOka i BIPOBAKEHHS iHIMBIIyalbHUX ITiIXOJIIB 10 JiKYBaHHS 3
YPaxyBaHHAM CTaHy KiCTKOBOI IIJbHOCTI Ta XapakTEpHCTHK IEPEIoMY. 3BOPOTHE
TOTaJIbHE EHNOMPOTe3yBaHHs IuieqoBoro cyrioba (RTSA) e omgumm 3 Takux
XIpYPri9HAX BTPYYaHb, SKE 3 HACOM €BOJIOLIOHYBAIO TA afanTyBajocs A0 Pi3HMX
KJIIHIYHUX CHUTYyaLliM.

3MiHM BKIIOYAIIM Bapiamii B po3MillleHHi Ta opieHTallii KOMIIOHEHTIB npoTesa, a
TaKOX BUKOPUCTaHHS HOBMX MaTepiaiiB Ta TEXHOJIOTiH BupobHuIITBA. OKpiM au3aiiny
MpoTe3iB, 3HAYHUI nporpec GyJo HOCATHYTO Y TEXHOJOTISIX iMIIIaHTalii. Po3BHTOK
KOMITIOTEpHOro MozemoBanHs, 3D mapiramii ta 3D apyky chnpuse ToYHilmiH
iMIUTaHTallll TPOTE3iB, IO MOXKE 3HH3HTH PH3HK YCKIAJHEHb Ta MOKPALIATH
(ynriionansHi  pesynapTaTH.  AKTyalbHICT  BHKOPHCTAHHA  IMIUIAHTATIB 3
noxiMonoynoi kucnotu (PLA) B opromexii Ta TpaBmaromorii momsrac B iX
MOTeHUIHHMX NepeBarax y MOPiBHAHHI 3 TpajuLiiiHiMu Martepianamu. IMmianTaty 3
PLA wMarote Oinbiry OiocyMiCHICTb, 3MEHINYIOTH pH3HK BiJITOPrHEHHS Ta

IMYHOJIOTI9HMX PEaKIiif, a TAKOX CHPUSIOTH LIBUAIOMY 3POCTAHHIO TKaHWH. Kpim



TOr0, BOHHM 3a0e3MedyioTh OLIbLIY MILHICTh Ta CTaGINBHICTB, 10 € BAXIUBAMU
acIieKTaM{ B OPTOIe/lii Ta TpaBMaTonorii. JIociHKeHHS TOKa3yIOTh, 10 IMITaHTATH
3 PLA mMoxyTh OyTH ycHillHO BHKOPHMCTaHi B PEKOHCTPYKTHBHHX OIEpalfisix Ha
cyriobax, B TpaBMAaToJIOriuHUX XipypriuyHux BTPYYaHHSX Ta B JiKyBaHHI IepeoMiB.
AxryaibhicTs Bukopuctanus DLC (diamond-like carbon) mokpurrie B opronenii Ta
TpaBMaToJIOTii Monsirae B HU3Li mepesar, a came: DLC IIOKPUTTS, BiJIOMi CBO€IO
BHCOKOI TBEPJICTIO, HU3bKMM KOe(]illieHTOM TepTs, XOpouiow 6iocyMicHicTIO Ta
AHTHKOPO3iMHIMHU BIIACTMBOCTSIMH, ITPHBEPTAIOTE 3HAYHY YBary B MeIHIHMHI, 30KpeMa
B opromnexii Ta tpasBmaronorii. Bukopucranas DLC mMOKpuTTiB B opromesii Ta
TPaBMATOJIOTII Ma€ 3HAUYHUN TOTEHI[ia]l 3aBOSKH  3aTHOCTI MMOKparyBaTH
3HOCOCTIMKICTB, O10CYMICHICT Ta KOPO3iliHy CTiMKicTh iMmuianTariB. Lli BracTuBOCTI
MOXXYTb CyTT€BO TI1ABAIIUTH SKICTh KHTTA MAII€HTIB, 3SMEHIIUTH YACTOTY PEBi3iHHMX
OIlepallifi Ta CUPUATH OiNbLI MIBHAKOMY BiAHOBJEHHIO micisA Tpasm. OmHak, i
BU3HAYCHHA AOBrocTpokoBoi edekrruBHOcTi Ta Ge3neku DLC noxputrTis HeoOxXinHi
TIO/Ia/IbII TOCHIZKEHHS Ta KIIHIYHI BUITPOOYBaHHs.

Haraneroro mnotpe6oro cydacHoi TpaBmartosorii Ta opronenii € po3poOka
TAIl€HT-OPiEHTOBAHKX TEXHOJIOTIH XipypridHOro NiKyBaHHS IPX MATONOTII B TiSUTHII
IJICYOBOTO Cyrinoda, mo CyNpPOBOMKYIOTECS OCTEONOPO30M Ta feheKTaMu KiCTKOBOL
TKaHMHU 3 3aCTOCYBaHHSM CY4YaCHMX DEreHepaTopHUX TeXHONOTiH, ckaddonis,
TEXHOJIOT1H MEIMYHOrO MaTepiaao3HaBCTBA.

3 ornsay Ha BHINEBHKIIAfeHe, aKTYalbHICTh MPEICTABICHOrO JOCIiKeHHS

Oe33anepeyHa.

2. 3B’s30K TeMH AHcepTaNii 3 IIAHOBUMH HAYKOBHMH J0C/iIKeHHSIMH T2
HAYKOBHMH NpOrpaMamMu

Hucepraiiiiina po6ora BHKOHAHA BIATOBIAHO A0 IJIAHY HAYKOBO-AOCIIIHHX
pobit) IV «luctutyT nmatonorii xpe6ta Ta cyrnobis imeni npodecopa M. 1. Cuterka
HAMH Vkpainn» («ExcniepuMeHTasie BUBYEHHs peakiliii KICTKOBOI TKAaHMHH Ta
OloMeXaHIYHHX BIACTHBOCTCH CHCTEMH «IMILIAHTAT — KICTKa» y pa3i BUKOPHCTAHHA

iHHoBamiiHMX  3D-nmpykoBaHMX — MatepiaiiB 3 MOJIMONOYHOI KMUCIOTH Ta



TpaOeKyISIPHOrO  TUTaHy», aepikpeectpauis Ne 0119U102449). Tuceprant Gys

CIIBBHKOHAaBIEM 3a3HadeHoi H/IP.

3. Crymine OOrpYHTOBAHOCTI Ta JOCTOBIPHOCTI HAYKOBHX IOJIO/KEHb,

BHCHOBKIB i pexomenauiii, chopmyaboBauunx y quceprauii

EkcriepimeHTanbHi 10CIiKeH s IpoBeieHo Ha 199 Ginux mabopatopHux
Iypax BIANOBIIHO 10 BUMOT €BporelichKoi KOHBEHLIIIT PO 3aXUcT XpeGeTHUX TBAPHH,
IIOBUKOPUCTORYIOTBCS TSl JOCIIHAX TA iHIIMX HayKoBUX 1Lijneit (CtpacGypr, 1986)
1a 3akoHy VYkpaiEu «[Ipo 3axHCT TBapHMH Bif JKOPCTOKOTO ITOBOIKEHHS.
CdopmoBani  aBTOpOM  Tpymu  CIOCTepeXXeHb  BiAIIOBiNalOTH  BEMOTaM
penpe3eHTabeqbHOCTI Ta BiITBOPIOBAHOCTI. IMITOHYE MIMPOKH apceHan MEeTOIUIHHX
3aXOJiB, 3aly4eHUX /IS BUKOHAHHA Li€l HayKOBOI pobOTH, OCKIIBKH OTpHMaHI i3
3aCTOCYBAHHSM TPAAWIIMHUX CyTO MaTOQi3i0NOrIYHUX METOAMK Ppe3y/IbTaTH
TOBOIATECA JAaHMMH MOPGONOTIYHHUX, TICTOMOP(OIONiYHUX, OIOXIMIYHAX Ta
OiomMexaHI9HMX METOAIB JOCTIDKEHHS 3 PETENBHOK CTATUCTUYHOI 0OpOOKOI0, IO
YHEMOXKJIHMBIIOE Oynb-sIKi HETOYHOCTI Ta MOMHJIKHA IPH BUKIAAE€HHI (aKTHUHOIO
marepiary Ta #oro amamisi. OOGpaHi MeTOOM  AOCHIKEHHA  CydacHi,
BHCOKOIH(OPMATHBHI I MOBHICTIO JIOCTaTHI JUIs BUPIIIEHHS MOCTABIEHUX 3aB/aHb.
Kniniuai nocmimkeHHs 0a3ylOTbCsi Ha pe3ylbrarax XipypriyHoro jikyBaHHs 102
nauieHTiB BikoM Bi 45 10 78 pokis i3 Tpu- a0 4oTMpu(parMeHTapHIUMH TIEpeioMaMu
3a xnacu@ikamiero Neer (11-B ta 11-C 3a knacudikamicito AO/OTA) ua doni
ocreornopo3y. [MauieHru posnozineHi B Tprox rpynax: 1 — 50 oci6 (16 yonosikis, 34
XKIHKH), BUKOHAHO BiJIKPUTY PEro3uIlio i ocreocunTes miactunowo PHILOS; 2 — 44
(6 yonogikis, 38 xiHOK), BIIKpUTY perno3uiio i ocreocunTes miacturoo PHILOS 3
BUKOPUCTaHHSIM HAApyKOBaHMX Ha 3D-mpuHTepi imruianratis 3 PLA; 3 — 8 (2
YOIIOBIKH, 6 XKIHOK), MEPBHHHY PEeBEPCHBHY TOTAILHY APTPOILIACTHKY ILIEYOBOIO
cyrioba B IKOCTI KIIIHIUHOI anpobaiii 3 BUKOPHCTAHHAM BIOCKOHAIEHOIO TOTAILHOTO
PEeBEPCUBHOIO E€HIOMNpoTe3a ab0 MOPHUCTHX E€JIEMEHTIB, BUKOHAHHX 13 THTAHOBOT'O
MOPOILKY 3a TexHouoriew 3D-npyky, Ta HOBUX map Tepta. Y posmin «Marepiany i

METOH JOCTIIKEHHD YITKO Ta CTPYKTYPOBAHO OIMKMCAHO YC1 METOMM JOCHIDKEHHS.



O6’em npoBeaeHUX JOCHIIDKEHb JT03BOJIMB aBTOPY JOCIHIIATH Ipobiemy,
BUDILIMTH IOCTABJICHI 3aBNaHHs Ta 0OIPyHTYBAaTH BUCHOBKK. OTpUMaHi pesynsTaTi
BUKJIAJEH] B TEKCTI po6oTH, 06pobiieHi METOIaMM MaTeMaTHUHO! CTATHCTHKH, IO
NpEeCTaBIeH] y TaONHIsIX, 4 TAKOXK PUCYHKAMH, SIKi TIOBHICTIO Bi0GpaKaloTh 06CsT
IPOBE/IEHUX J0CHDkeHk. 1{udpoBi 1aHi He JHIe CTATHCTHYHO ONMpalbOBaHi, ane i
JIOCTAaTHBO NpoaHalizoBaHi. CTaTUCTHYHY OOPOOKY JaHUX MPOBEIEHO B TOBHOMY
oOcs3i, X BipOrinHicTh He BUKJIMKAE CyMHiBiB. J[iis 0GroBOpeHHs Ta iHTepmperalil
pe3yJIbTATIB JOCIi[PKEHHS] BUKOPHCTAHO JOCTATHIO KUIBKICTE CYyYacHHUX JIiTepaTypPHHX
JOKepent.

HaykoBi monokeHHS Ta BHCHOBKHM JHCEpTalil, IO BHUILIHBAIOTH i3
(QakTHYHOrO MaTepianmy HaykoBOi pOOOTH, € JOCTaTHRO OOIPYHTOBAHHMH
y3arajilbHEHHAMH, $KI JIOTIYHO 3aBEepIIYIOTh JUCEPTAIil0, BiAMOBIZAIOTH METi Ta
3aBJIaHHSIM POOOTH 1 MAIOTH BaXKIIMBE HAYKOBO-TCOPETHYHE Ta MPAKTHIHE 3HAYCHHS.

V¢l eTanu T0CIiUKeHHs BHKOHAH] 3 TOTPUMaHHAM 0106 THYHHX HOPM Ta BHMOT.

4. HayxkoBa HOBH3HA XOCJTiKeHHS TA OJIePKAHHX Pe3yALTATIB

Ynepuie B €KCTIePUMEHTaX in vivo 06IpyHTOBAaHO BHCOKY OCTEOiHTErPallifo
nopuctoro PLA, nagpykopasoro Ha 3DmpuHTtepi, He 3aJIe3KHO Bifi CTPYKTYpH
KICTKOBOI TKaHMHHM (KOMITAaKTHa 4H I'y0vacTa): iHmeKke ocTeoiHTerparii gepes 9 wic.
micns iMmianTanii gopiexioBae (97,1 + 6,2)% B MetadizapHoMy aehekTi CTErHOBOI
KiCTKM 11ypiB, (94,3 + 5,1) % — B miadizapaomy. BusHaueno BincyTHicTh aerpapanii
iMmanTaTiB i3 PLA Ha kiHueBu#t Tepmin nociiukenss (9 mic.), 30epexeHHs HAMU
¢opmu, 110 fa€ 3MOTY BHKOPHCTATH HOTO SIK apMyHOYHi OCTEOMIACTHYHAN MaTepian
JUISL 3aTIOBHEHHSA MOPOJKHHMH y KOMIAKTHIM i Ty0O4acTiii KicTkax Ha TpMBaIdii TEPMiH
abo B sKkocTi (ikcaTopiB. Ymepiie B €KCIEPUMEHTAIbHI HA TBAPHHAX JOBEJEHO
6iocymichicts DLCHOKpUTTIB, HaHECEHMX HA CTaJEBi iMIUTAaHTATH 3 (DiNETPOBAHMX
MOTOKIB BaKyyMHOJYIOBOi IIa3MH; BCTAHOBJIEHO iXHi BHCOKI ajare3uBHi (Mpo o
CBI/TYMTh MPUKPINIEHHS KIITHH 10 OBEPXHI HA PaHHIX TepMiHAX JOCIiIKEHHS) Ta
OCTeoiHTerpaniiiHi (Iroka3sHuK ocreoinrerparii uepes 3 mic. — (88,1 + 3,5) %) gKocTi.

VYmepiie poseneHo, mo 3D-iMIIaHTatd 3 MIOPCTKOK MOBEPXHE i

MaKpOIIOPUCTOIO CTPYKTYPOIO, BUTOTOBJIEH] 3 TATAHOBOI'O MOPOIIKY Mapku Ti6Al4V,



€ OlocyMicHMMH, alle MaloTh Pi3Hi OCTEOIHTErPATUBHI SKOCTI: iHAeKC OcTeoiHTerparii
OyB GlIbIIMM B IMIIAHTATIB i3 MAaKPOMOPHCTOK CTPYKTYPOIO depe3 3 Mic. - (66,8 +
2,7)% npotu (51,3 £ 2,7)% st THTaHOBUX 3pa3KiB i3 MOPCTKOI NOBEPXHEI0. 3a
iHIekcom ocreoinTerpanii ((70,4 + 4,3)%) Ta BiITHOCHOIO IUIOMIEIO HOBOYTBOPEHOL
KictkoBoi Tkamunu ((51,2 + 3,1)%) iMmadtatd 3 TOPHCTOTO TaHTATy i
MaKpOIOPUCTOTro TUTaHy 4epes 3 Mic. He Bifpisusucs. Ha minctasi mposegeHoro
NOPIBHATEHOTO OloMeXaHi4HOTO JIOCITi KEHHS KOPCTKOCTI (ixcarii
Tpudparmentapsoro nepenomy [IBIIK Ha CTaHZAPTH3OBAHAX MOJENAX 3
OCTEOINOPOTHYHO 3MIHEHOK KiCTKOIO YyIepIle BCTAHOBJIEHO HaMOiLTbIly HOCIHHY
3NJATHICTE i BeMMuuHy eHeprii nedopmysanns (Ha 40 % i 60 % 3anmexHo Bin KyTa
NPUKIIAZAHHS 3YCHIIb) Y CUCTEMI «KicTKa — (hiKcaTop» y pasi BAKOPUCTAHHSA MIACTHHH
3 KyToBoto cTabinpHicTio PHILOS 3 ipikocTiiikol cTai Ta 101aTKOBHM apMyBaHHIM
(parMenTa ronoBKH ApoMa imMruranTatamu 3 PLA. Ynepiue 3a 10IOMOrow METOLy
CKIHYCHHHMX  €JeMCHTIB  JOBCACHO  TOJNINIICHHA  JKOPCTKOCTI  (hikcariii
Tpudparmentaproro nepenomy IIBIIK micist HaKiCTKOBOTO METAIOOCTEOCHHTE3Y 3
YMOB BUKOPUCTaHHSA MOPHCTHX IMIIAHTATIB i3 PLA.

Bu3sHa4eHo, IO TEXHIYHI OCOBIMBOCTI aBTOPCHKOTO PEBEPCHMRHOTO
TOTAIBHOTO EHAOMPOTE3a MO3BONAIOTh OTPUMATH [OCTATHIO IOy KOHTAKTY 3i

3MEHIICHHAM MaKCUMaJIbHUX | MiHIMAIbHUX HATPY)XeHb HA KOHTAKTHUX MOBEPXHSIX.

S. Teoperu4ne Ta NpaKkTHYHE 3HAYEHHS Pe3y/IbTATIB AOCTIKEHHS

Ha mizcraBi oTpuMaHMX eKCIIEPUMEHTAIBHHUX 1 KIIHIYHUX JJAHUX BIPOBAKEHO
BuKopucTanHs nopuctux 3Dimnnanraris 13 PLA, mio nokpamuno pesynbraTti
XIpypri4HOro NniKyBaHHA HauieHtis i3 nepenromamu [IBITK tunis AO/OTA 11-B, 11-
C

YrOpoBamkeHHsT B KIiHIYHY TMPaKTHKY BJOCKOHAIEHOTO pPEBEpPCHBHOIO
CHJOMNpoTe3a 3 eJeMeHTaMu 3 TPabeKyJISPHOTO THTAHy Ta PI3HUMH IOJINIIEHUMH
napamu TEPTS JIaJlo 3MOTY MOKPALUTH Pe3yJIbTATH Xipypri4Horo JIiKyBaHHs Malli€HTiB
i3 nepenomamu TIBTIK. ExcrepeMeHTAILHO OOIPYHTOBAaHO Ta BIPOBAKEHO B

KIiHIYHY TpakTHKy HOBI DLC-IIOKPHUTTS [y Tap TepTs MITYYHHX €HAONpPOTEe3iB, 110



30UIBIIMTH TEPMiH CITyKOM €HIONPOTE3IB 3aB/IsIKM 3MEHIIEHHIO YTBOPEHHS MPOIYKTIB
3HOCY ITIOKPHTTIB.

YnpoBapkeHHsl B KIHIYHY NPakTUKy AU(epeHiifioBaHOro Mmaxoay 10 BUGOpY
METOMy JIKyBaHHA mnauieHTiB i3 nepenomamu IIBITK 3rigmo 3 kiacugikariero
AO/OTA i KOpTHKaIBHOrO iHJIeKCy JTO3BOJIUIO IPOBOJUTH PAHHIO JO30BAHY AKTHBHY

pealiiiTaliio, CKOPOTHTH TepMiH/ IOBEPHEHHS TIAIIEHTA [0 Ipalli a00 MOBCIKIEHHUX

1100yTOBUX (DYHKIIIHA.
6. 3arajabHa XapakTepucTHKa poGoTH

PoboTa BHKOHaHa Ha JOCTaTHBOMY METOAMYHOMY T4 METOIOJOTIYHOMY
piBHi. OcHoBHI 1T mookeHHs 06rpyHTOBaH] Ta 6a3yl0ThCs Ha BIPOTiIHUX Pe3yIbTaTax
nocmipkeHHs.  Otpumani  pe3ynbTatd  IOCHIDKEHHS  JOCTOBIpHI,  3aBISKH
BUKOPHCTAaHHIO Cy4YacHMX, aJIeKBaTHUX MeETi, 3aBJaHHIM poGOTH, MeToaam
pocnijvkenHs. Ha OCHOBI JaHMX HayKOBOi JiTepaTypd Ta JAeTANBHOTO aHATi3y
Cy4aCHOTO CTaHy MpoOieMH XipypriyHoro IiKyBaHHS XBOPHX 3 IIepelioMaMu
NPOKCHMATBHOTO BIJIITY TIEYOBOI KiCTKH y 0Ci0 MOXHUIOro Ta CTAPedoro BiKy, aBTop
BM3HAYKB LIy HU3KY HEBUPIIIEHUX MUTAHb IO JaHii mpobGieMi, SKi JIArIM B OCHOBY
JIAHOTO JOCIIiJIKEeHHS.

Ha ocroBi MOp(oJI0ridHOro T8 ricToMOphOMETPUIHOTO AHAII3Y JOBEIHO
0COOTUBOCTI OCTeOIHTErpaLlil HaApyKoBaHuX Ha 3D-npunrepi imnnanTtatis i3 PLA y
CTETHOBY KICTKY INypiB BupBueHHs 0ioXiMiYHHX MapKepiB i KiiHiKO-1abopaTopHHX
IIOKA3HKKIB 010CYyMICHOCTI ociiukyBaHoro PLA Ta penapatuBHOIro ocreoreHesy He
BHABHIIO HETATUBHOTO BILIMBY. Bcl mocnimkysani iMmiantata 3 PLA nemMoHCTpyroTh
BHCOKI IOKa3HUKH OCTEOIHTerpalii Ta € 6i0CyMiCHEUMH — HE CIIPaBIAIOTh TOKCHYHOTO
BILIMBY Ha OPraHi3M TBapWH, He BHKJIUKAIOTH CUCTEMHOI Ta JIOKAJIBHOI 3amajibHOL
peaxIlii, He MOpyLIyIOTh nepedir penapaTiBHOro ocTeoreHesy. BusHaueHo BiICyTHICTS
Oiozerpanarii immnanTaris i3 PLA Ha kinueBmii Tepmin nocuimpkenns (9 mic.), 1mo
HaJia€ 3MOTy PEKOMEHYBATH HOTo SIK apMylOUWd OCTEOIUIaCTHYHMM Matepian it
3aMOBHEHHS KiCTKOBMX ITOPOYKHIH HA TPHBAJIUH TepMiH ab0 B IKOCTI (ikcaropis.

OOGrpyHTOBaHO B eKCIIePHMEHTI Ha IIypaX MOXKJIHBOCTI BHKOPHCTAHHS

HaJipykoBaHuX Ha 3D-npuHTepi IMIUIGHTATIB 13 TpaOeKyIspHOrO TUTaHY 3 Pi3HOIO



CTPYKTYpOIO IOBEpPXHi Ha OCHOBI MOPQOJIOriYHOrO Ta TiICTOMOP()OMETPUYHOTO
TOCIIJUKEHHS! CTPYKTYPH CTErHOBHMX KiCTOK HLIypiB TIiC/si 3aMillleHHs] CTBOPEHHX Y
metadizi gipyactux nedeKTiB IMIUIaHTaTaM¥ 3 MIOPCTKOK abo MAaKpOIOPHCTOK
MOBEPXHEIO, [0 HaJpyKOBaHi Ha 3D-mpuHTepi 3 TMTaHOBOro moporky Ti6Al4V, i
IIPOBEJIEHOTO TTOPiBHSHHS 3 KOHTPOJIBLHOIO IPYIIOI0 IIypPiB, IKKM IMIUIAHTOBAH] 3pa3Ky
31 CTaHJAPTHOTO MIOPUCTOTO TAHTAILY, BUSIBIIEHO O3HAKH [XHBOT BUCOKOI 6i0CyMicHOCTI,
aJjie pi3HUX OCTEOIHTErPATUBHUX SKOCTEH.

BuBueHHs GioXiMiYHMX MapKepiB CIIOMYYHOI TKAHHHM Ta pernapaTHBHOTO
OCTeoreHesy Iicis iMIIaHTalii HaapyKoBaHMUX Ha 3D-TpHHTEPI THTAHOBHX 3pasKiBb i
3pa3KiB 3 MOPHCTOrO TAHTAIY JO3BOJH/IO BCTAHOBHTH IIiABUILEHHA BMICTY MEPIIHX
TPLOX MapkepiB Ha 7-y i 14-Ty mo0Oy micis omepanil y mopiBHAHHI 3 IHTAKTHHAMH
TBApUHAMH (32 BHKIIFOUCHHIM XOHIPOITHHCYIb(MaTIB Ha 14-y moby). Bei miaBumeHi
IIOKA3HUKH 3 4YacoM Malld TCHICHLIIO 10 3HWKCHHS BIAMOBIAHO CTaMIHHO-IaCOBHM
3aKOHOMIPHOCTAM Tepediry penapaTiBHOIO OCTEOIEHE3Y.

Taxum ynHOM, MOXHa 3pOOUTH 3arajibHHUM BHCHOBOK, IO JOCHIKYBaHi
IMIUTAaHTaTH, HaApyKoBaHi Ha 3D-npuHTepi 3 THTAHOBOTO MOPOLIKY, € 6i0CYMiCHUMH
Ta NEMOHCTPYIOTh OCTEOIHTErpaTHBHI SKOCTi, SIKi y 3pa3KiB i3 MaKpOIIOPHCTOO
IOBEPXHEIO OLIBII BUpaXKeH] Ta HAONMKEHI /10 MOKa3HUKIB 3pa3KiB i3 CTaHIAPTHOIO
nopuctoro tantany. Ile Hajae mifacTaBM pekOMeHJyBaTH CTBOpeHHsS 3D-Mojeneit
€HJIONPOTEe3iB | JAPYK CKIAJOBUX HOro 4acTHH 3a JOMOMOror 3D-npuHTepis i3
TUTaHOBOTO mopomiky Ti6Al4V, ceprugikoBanoro B VYkpaiHi, s MOAAIBIIOTO
KJTIiHIYHOIO BIIPOBADKEHHS 3 iHAMBIIyAIEHUM ITiIX0JIOM /0 TAIieHTa.

OuiHroBaHHS B  eKCIIEpHMEHTI Ha  mypax  OiocyMmicHOCTI  #
OCTEOIHTerpaTHBHOI SKOCTI CTajleBUX iMIUIaHTaTiB i3 DLC-NoKpUTTSIM I nap TepTs
INTYYHHUX CYrJIO0IB JOBENO HUIIXOM MOPQOJOTiYHOrO Ta TiCTOMOP(HOMETPHUIHOTO
AOCII/UKEHHsI O3HAKH BHCOKHX OCTEOIHTErPaTHBHHMX SKOCTEH y IOpiBHAHHI 3i
3paskamu 0e3 MOKpHUTTA. BusHaveHI BHCOKI aAre3wBHI BIACTHBOCTI pO3pOOJIEHOrO
NOKpHTTA.  BuBueHHs  kiiHIKO-1abopaTopHuX 1  OIOXIMIYHHX — ITOKa3HHUKIB
biocymicnocTi po3pobienoro DLC-OKpUTTS H0OBENO, 10 Y HIyPiB Ha BCTAHOBJIEHHS
y CIErHOBY KICTKY crajeBux immiadTatiB 3 DLC-mOKpUTTsSIM Bia3Ha4eHO MEHIL

BUP&)KEHY TOKCHYHY PEakKIlif0 OpraHi3My IOpIBHSHO 3 TBapMHAMH, SKHM BBOIMJIH



iMmuianTaTy Oe3 nokputTsa. OTpuMani B €KCIIEPMMEHTI pe3yIbTaTH HalaloTh MiJICTaBH
PEKOMEHIyBaTH J10 KiliHiYHOTo BukopucTanHs DLC nokpurrs.

[IpoBenene nocnikeHHs MEXaHIYHMX BIACTUBOCTEHN HAIPyKOBaHUX Ha 3D-
IprHTEp] iMmaHTatiB i3 PLA noBeny, 1110 iX MOXXHA PEKOMEH/TyBATH IS 3aMI0BHEHHS
KICTKOBUX [OPOXHMH B SKOCTi apMmymodoro marepiany. OTpumaHi NOKa3HUKH
MeXaHIYHUX BIAaCTHBOCTEH IOCIHiIKYBaHUX 3pa3kiB i3 PLA Mmoxna BUKOPHUCTATH Y
MaTEMaTUYHOMY MOJEIIOBaHHI.

Biomexaniune OOGIpyHTYBaHHS MeTOAMKH (ikcailii TpudparMeHTapHOro
nepenomy [IBIIK 3 apMyBaHHSIM iMIIaHTaTaMu, HaIpyKOBaHUME Ha 3D-mpunTepi 3
PLA nogerno, mo Ha (i3udHii MoJeli MOpiBHSIIEHONO 6i0MeXaHiYHOro J0CIiIKeHH
pisHuX cmocobiB ocreocunTedy mepenomis [IBIIK ma ¢omi ocreonoposy ichye
JOILIBHICTH 3aCTOCYBAHHS apMYIOUHX IMILUTAHTATIiB, HaAPYKOBaHUX Ha 3D-mpuHTEpi 3
PLA Ingeo™ Biopolymer 4032D, ans nocuieHHs »)0pceTkocTi ikcalil KOHCTPYKIIiT,
0 € MiACTaBOI PEKOMEHAYBATH iX JUIA KIIHIYHOTO BUKOPHCTAHHA K apMyH04oro
Marepiany.

Y pesynbraTi TeCTyBaHHS 3@ JONOMOTHA MITH(GTOIMCKOBOI MAIIMHA
3HocoCTIiKOCTI DLC-TIOKpUTTS, HaHEeCEHOro Ha K0OanbT-XpOM-MOIIONEHOBIINCKA 3
apoM THUTaHy sIK NMpokjgaaxoro (rpyma 1) ta Ge3 Hboro (rpyma 2), JOBEIHO IO
OTpHMaHe 3a po3pobieHoto TexHosorielo DLC-mokputTs Mae crabiibHy MOBEIIHKY Y
BAIIPOOYBaHHI Ha 3HOCOCTIHKICTh y napi TepTs i Moxe OyTH peKOMEHIOBAHUM IS
KJIHIYHOT anpobarii B mapi TepTsi ITY4YHUX CYTrI00iB.

Mopdomerprune OOIpYHTYBaHHS THUIIOPO3MIPiB HOBOIO MOIYJILHOIO
PEeBEPCUBHOIO EHJOINpOoTe3a IUIeYOBOrO Cyrjioba Ha OCHOBI JaHUX CIHpabHOI
KOMII'IOTepHOi ToMorpadii  ckiIamo MiAIPYHTS I BHU3HAYEHHS THIIOPO3MIpiB
KOMIIOHEHTIB HOBOT'O MOZYJILHOI'O PEBEPCHBHOTO €HIOIPOTE3a ILIEY0BOTO Cyriioda i
iX BHTOTOBJIEHHS HA 3D-MpHHTEP] 3 METOI0 MOJANLIIONO0 KIIHIYHOIO 3aCTOCYBaHHSI.

MatemaTiyHe MOJEITIOBAHHS EIIEMEHTIB CTPYKTYPH ILICYOBOrO Cyrioda
NpH IMILTAHTALil PEBEPCHBHHX TOTAJBHHUX E€HJONPOTE3IB IUIEYOBOTO Cyriioba,
ocreocunTe3y Tpudparmentaproro neperomy [IBIIK mractraoro PHILOS noserno:

- TeXHIYH1 0COOJIMBOCTI 3aIIPOITOHOBAHOTO aBTOPAMH PEBEPCHBHOIO TOTAIBHOIO

CHAOIIPOTE3a AO3BOJIAOTh OTPUMATH NOCTATHIO IIOILY KOHTAKTY i3 He3HAYHHUM



3MCHIUCHHAM MaKCHMallbHHX 1 MiHIMaJbHUX HaNpyXeHb Y KOHTaKTIyIOT-IHX
IIOBEPXHIX;

- Pe3yIbTaTH I[OPIBHAIBHOTO aHaNi3y HaIpyXeHO-1e(pOPMOBAHOTO CTaHy B
CHCTEMM «KICTKa — IMIUIAHTAT» HA MaTeMaTWyHili MoOJeNi HaKiCTKOBOTO
OCTeOCHHTe3y TpH(parmenTapHoro nepeixoMy [IBITK 3 ocreonopoTHYHMME
BJIACTUBOCTSIMHM CBIAYaTh PO MEPCHEKTHBHICTH KIiHIYHOTO BHKOPUCTAHHS
HaJpyKOBaHMX Ha 3D-TprHTEpi MOPUCTUX IMILTAHTATIB i3 PLA /1st apMyBaHHs
(parMeHTa rONOBKH IIIEYOBOI KICTKH 3a YMOB cTabimizamii IIacTHHOIO 3
KyToBOIO cTabinshicTio PHILOS i 610KOBaHMME IBHHTAMH.

Ha  xruimiumomy — wmatepiani 102 magientris i3 Ttpw- Ta
YOTHPH(PArMEHTAPHUMHU TIePeIOMaMH MPOKCHMAILHOTO BiAALTY IUICYOBOI KiCTKH
(IBIIK), 6a3yrounchk Ha BUOOpI TOKA3HKKIB, BiJ SKHX MOXKYTh 3a/IeKaTH Pe3yJIbTATH
JIKYBaHHS, a caMme: BIK, CTaTh, THIY hepeioMmy 3a Kiacubikamicro AO/OTA,
aHaTOMIYHA CTOPOHA YINKODKEHHA, KopTukanbHui inaekce (KI), Tepmin Big MoMeHTY
TPaBMH JIO OIepallil, THII Ta BIZICOTOK MiCIISONEPalliMHuX YCKIaaHeHb, coci0 i BUJ
METaIOKOHCTPYKIiH, BHKOPHCTAHHA KOHCTPYKTHBHHMX €JIEMEHTIB, OTPHUMAaHMX 3a
JIOTIOMOTOK0 @IMTHBHUX TEXHOJIOIA po3pobieHuit audepeHIiifioBanuii miaxig 10
XIpYpriYHOro JiKyBaHHA naiienTis 3 nepexomamu [TIBITK. TIposeaeHo nopiBHsibHMi
aHali3 aHaTOMO-QYHKIIOHAIBHAX PE3yJIbTaTiB XipypriuHoro JiKyBaHHs BiiGpaHuX
MAL€HTIB y TPhOX Ipynax: | — BMKOHAHO BiJIKPUTY PENO3WII0 Ta HAKiCTKOBMIA
OCTeOoCHHTe3 cTaHAapTHow ruactuHo PHILOS; II — BUKOHAaHO BigKpHTY
PENO3MIIF0 Ta HAKICTKOBUH ocTeocuHres ruiacTuHoo PHILOS i3 kiiHiuHOMO
arpobauiero pozpobnenumu 3D imrutantatamu i3 PLA; [Il — BHKOHAHO mepBHHHY
PEBEPCUBHY TOTAJIBHY apTPOILIACTUKY 3 BUKOPUCTAHHSIM KOMEPIIHHOT0 eHI0NpoTe3a
Ta BJ[OCKOHAJIEHOI'O €HJOIIpoTe3a 3 po3podiaeHuMu 3D iMImaHTaTaMu i3 THTAHOBOTO
mopomiky Ta DLC-moKpUTTAM TIleHOIAaNbHOI TONOBKA y 8 marieHTiB. ABTOPOM
OTPUMAHO IMO3UTHBHI pe3yabTaTH KIIHIYHOI anpobartii mopuctux 3D-iMmianTaris i3
PLA B pasi nposegenns ORIF i peBepcuBHOr0 MOy IBHOTO €HIONPOTE3A IIEYOBOTO
Cyrioda 3 KOHCTPYKTHBHUMH €JIEMEHTAMH i3 MOPHCTOrO TUTaHY, BUTOTOBJIEHOIO 3a
JIOTIOMOI0X0 aJUTHBHUX TEXHOJOIH, 110 1a€ 3MOTY OTPUMATH IIO3MTHUBHI HAHOIMK41

pe3yabTaTy 3 MiHIMAIBHOMO KIJIBKICTIO YCK/IaIHEHb.



BaxiuBo migkpecauTH, MO B HaHid amcepTariifHiii po0oTi BUKOPHCTaHO
KpUTEPIi, AKI € 00’€EKTHBHMMHK, BOHM MAarOTh HEOOXITHUI CTATUCTHYHO NOBEIEHMUIA
CTyMiHb JI0Ka30BOCTi. AHai3 pe3yJbTaTiB MPOBOAMBCS 3a JOMOMOTOI0 CYYaCHHX
METOAMK CTaTMCTH4YHOI 00pOOKM, SIKi J03BONWIM OG’€KTHBHO OLIHATH OTPUMAHI

pesyiibraTi. BUCHOBKY pOOOTH MTOBHICTIO BiITOBI JAIOTE MTOCTABIIEHUM 3aBIaHHSIM.

7. IloBHoTa BHKIAAY MaTepiadiB Auceprauii B omy0JiKoBaHHX HAYKOBHX
npansgx

3a marepianamu aucepranii onmy0mikoBaHo 43 ApyKoBaHi Mpall, cepel AKUX —
26 crarel, 13 HUX 22 myOmikanii y HayKoBHX (paxOBUX BUAAHHAX, PEKOMEHIOBAHUX
MOH VYxpainn, Ta 4 B iHO3eMHHX KypHaiax, i 14 Te3iB y 30ipHMKax MarepiaiiB
HayKOBO-NIPaKTHYHUX KOH(MepeHLil Ta koHrpeciB. Orpumano 3 narentn YKpainu Ha

KopucHy Mozens. Jlani nmpo myGikariii HaBeeH] y KiHIli KOXHOTO PO3/Iiily Jiuceprailii.
8. IluTamnus, npomo3umii Ta 3ayBaKeHHA

[ I[pUHIMNIOB] 3ayBaXKeHHS Ta 3allepeueHH s, AKi 31aTHI BIULITHHYTH Ha HAYKOBY
Ta NPaKTHYHY IIHHICTL JUCEpTaliitHOl poboTH, BizcyTHI. MaroTe Micle HEHOIIKA
AMOAKTHYHOIO Ta TEXHIYHOrO XapakTepy, 10 HiSKHM YHHOM HE BILIMBAlOTh Ha
MO3UTHBHY OLIHKY JUCEpTaIltHOI poOOTH.

Y nopsagky mumckycii Oyno © OaxaHO OTpUMATH BiANOBiAb Ha Taku
3aUTaHH:

1. 3rizHO mpencTaBiIeHOro aBTOPOM AM(EPEHIIHOBAHOrO MiAX01y 0 BUOODPY
criocobiB XipyprivHoro JikyBaHHS MAli€HTIB 3 MEPEIOMaMi IPOKCUMAIILHOTO
BI/IIiTy ILIEYOBOI KiCTKM TIPOIOHYETHCS 3aCTOCYBAaHHS OCTEOCHHTE3y UM
[IEPBMHHOIO PEBEPCHBHOIO TOTAJIBHOTO EHJIOMpPOTe3yBaHHS. YU MOKIHBO
3aCTOCYBaHHSI TeMiapTpPOIUIACTHKH Y XBOPHX IMOXUIIOrO T CTAPEUOro BiKy?

2. B saKkuX BHMIaJKax, Ha JyMKy aBTOpa, € TOKa3W JI0 BHKOHAHHS KiCTKOBOL
IJACTUKM Ta 3aCTOCYBAaHHA KOHCTPYKUIM apmyrouux 3D mnopucTux
IMILTaHTATIB?

3. ABTOpoM po3po0JaeHO TEeXHOJOIil XipypriYHOro JiKyBaHHS [MAIli€HTIB 3

IepeIoMaMH MPOKCUMATIBHOTO KIHIIS [UI€Y0BOI KICTKH. SIKe Miciie 3aHMaroTh i



SIKL 0COOMMBOCTI 3aCTOCYBaHHS MANOIHBA3WBHUX TEXHOJOTIH JiKyBaHHS i3
MPOBEACHHAM IHTPAMEIYIAPHOro GIIOKYHOHOr0 OCTEOCHHTE3y Yy TAIi€HTIB

MOXHJIOIO BiKy i3 OCTEONnopo3om?

9. PexoMengaumii o0 BHKOPHCTAHHSI pe3y.JbTaTiB OHMcepTamii B
npaKkTHIi

Po3pobiieni aropom 3D mopucTi iMITaHTaTH 3 TIONLIAKTHLY, peBEPCHBHUIT
€HJIONPOTE3 MIEYOBOrO CYTrIo0y 3 BAOCKOHATEHUM! [IapAMH TePTS 3 BUKOPHCTAHHIM
aMa3onoiOHUX BYIJIEBOJHUX IIJTiBOK, a TAKOXK audepeHnifoBaHlil Miaxig 10
BUOOPY c110co6iB XipypriuHoro JikyBaHHS NAL€HTIB 3 MEPETOMAMHU IPOKCHMATIBHOTO
BiJULiTy [71€40BOT KiCTKM MarOTh OYTH BTiJIeHI B Cy4acHy MpaKTHKY TpaBMATOJOTII Ta
OpTOMeAil UUIIXOM PO3POOKH CTaHAAPTIB i MPOTOKOJIB HaJaHHs TPaBMATONOTIHHOL
JOIIOMOT'. 3aNpONOHOBAaHI aBTOPOM METOAM MalOTh 3HAWTH 3aCTOCYBaHHS B

MeJIMYHUX 3aKia/iaX YKpaiHy Ta B HaB9allbHOMY IPOLIEC] /Ul CTYAEHTIB Ta JIiKapiBs.

10. BucnoBok 1010 BiAnoBixHOCTI AucepTaLil BCTAHOBIACHHM BHMOTaM

Hucepranis MAKAPOBA Bacwia Bopucosnda «Xipypriune nikyBaHH:A
TEPEIOMIB MPOKCHMAIIBHOTO BIIILTY TLIEYOBOT KiCTKHU (eKCIepUMeHTaIbHO-KIIHiYHe
JIOCTIJUKEHHSA)», fKa MNpefcTaBieHa Ha 3100yTTS HayKOBOIO CTYyMeHs JOKTOpa
MEIUYHMX HayK, € 3aBEpUICHOI, CaMOCTIHHO BMKOHAHOK HAyKOBO-I0CIiIHONO
pobotoro, y sKili Ha OCHOBI MPOBEJEHUX JOCII/PKEHb HA BHCOKOMY HAyKOBOMY Ta
METOZIOJIONIYHOMY PiBHi 3 BHCOKMM CTYIIEHEM BIipOTiJHOCTI MiCTMTh HAYKOBi
MOJIOXEHHsI Ta HOBI HAYKOBO OOIPYHTOBaHi Pe3yNIBTaTH, SKi Y CYKYIHOCTI BUPIIIYIOTH
HayKOBy Npo0yieMy cy4acHOI OpToreii Ta TpaBMaToJiorii — IIOKPAIIaHHs pe3yibTaTiB
JiKyBaHHS TIAIli€HTIB 3 TepesIoMaMH NPOKCHMATILHOTO BifUIiNy TII€UOBOi KiCTKH, IO
CYTIPOBOJDKYIOTECS OCTEONIOPO30M i Jie(heKTaMH KiCTKOBOI TKAHUHH.

Tema pucepranii € akTyanpHOI0, a HAyKOBHH HampsAM JOCHIIKEHb —
OPUTriHAIBHUM. ABTOpP 3aCTOCYBaB CY4acHi METOAM HAayKOBOTO JOCII/DKEHHS, SIKI €

aJeKBATHUMH Ta [JOCTATHIMHA Ul BHPINICHHIO TOCTaBI€HHMX Yy poboTi 3aaad.



[TpoBeieHo nocTaTHIM 00’€M eKCrIEpMMEHTATBHIX Ta Tab0PAaTOPHUX OCITIIKEeHb, K1
NO3BOJIMIIA OTPUMATHU HOBi, HAyKOBO OOIPYHTOBaHi pe3yJibTaTd MAJsl MOAAJIBLIOrO
KJTIHIYHOTO BIIPOBADKEHHS apMYHOYHWX IMIUIAHTATiB 3 MOJIMOJIOYHOI KHCIIOTH, Map
TEPTS 3 aiMa3oMoMiOHMMH BYIJVICLIEBUMH [UIIBKAMH, a TaKOX BJOCKOHAJIEHOIO
PEBEPCHUBHOIO €HIONMPOTE3y IUIEYOBOro cyrioba 3 eleMeHTamMH 3 mopuctoro 3D
JPYKOBaHOTO TUTaHY.

Awnaniz Mmarepianmy auceprauii, OmyOniKOBaHUX pOOIT J03BONSE 3POOUTH
BHCHOBOK, II[0 pelieH30BaHa pobOTa BUKOHAHA HA CYyYaCHOMY HAayKOBOMY piBHi Ta
BianoBizae BHMoraM myHKTIB 7 i 9 «llopsaky mnpucyKeHHS Ta No30aBieHHs
HAyKOBOIO CTYNEHs JOKTopa Hayk», 3arBepmkeHoro [locranosoro Kabinery
MinictpiB Ykpaiau Ne 1197 Big 17.11.2021 p., a il aBTOp 3aCIyroBy€ NPUCY IKEHHS
HAyKOBOIO CTYIIeHsl JOKTOpa MeIWYHMX Hayk 3a cremiansHicTio 14.01.21 -

TPaBMAaTOJIOT1s T OPTOIEII.

Odiuilinnii onoHeHT:

3aBigyBau Kadeapy TPaBMaTOJIOrI Ta OPTONEeIil
HanioHaibHOro MeIUYHOrO yHIBEPCHUTETY

imeHi O. O. boromonsusg MO3 Vkpainu,
3aClly)KeHUH Jisi4 HAyKU 1 TeXHIKU YKpaiHH,
nmaypeat HanionanbHoi mpemii YkpaiHu
imeH1 bopuca [1aTona,

IOKTOp MEAMYHUX HAyK, Ipodecop
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