PELIEH3LA

3aBiqyBaua BiJIily pEKOHCTPYKTHBHOI OPTOIIE/Iii Ta TPaBMATOJOTI] AUTAYOTO i
toHanpKoro Biky JIV «IHcTuryT TpaBmarosorii ta opronenii HAMH Yxpaiuu»

JOKTOpa MEIUYHUX HAYK
®iginuyka Bikropa BacuiboBnua

Ha JiucepTaniiay poboty 3yokoBa Onexcanapa CeprifioBnua
«BukopucTaHHs HaBIrauifHOI CUCTEMH ITiJ] 9ac CKIIAIHOrO €HA0NPOTE3yBAHHS
KyJIBIIOBOT'O CYII00a Jijisi TOUHOTO BiTHOBJIEHHS LEHTPY pOTALl] Ta i IBHIIEHHS
micnsgonepariiiol GpyHKIioHaNBEHOCTI cyro6ay,

I0JIaHy 10 Pa30Boi CIEMialli30BaHOl BUEHOI pay Ha 3100y TTs CTyNEHs JOKTOpa
dinocodii 3a crenianbricTio 14.01.21 «TpaBmarosorist Ta opronenisy» (ranysb

3HaHb 22 «OX0poHa 3710poB’si», crenianbHicTs 222 «MeauiuHay)
3ATAJIBHA XAPAKTEPUCTHUKA POBOTH TA i AKTYAJIBHICTD

Hucepraniiina po6ota O.C.3yOkoBa mpHCBSYeHA OAHIA 3 HaHAKTyaJIbHILINX
Ta HAHCKIIaHIIIKMX IpobyieM CydacHO! OPTONEeANYHO-TPABMATOJIONYHOT IPAKTHKH —
YAOCKOHAJICHHIO ~ TEXHOJOriH  IepBMHHOIO  CKI4ZHOTO  E€HAONPOTe3yBaHHS
KyJIBIIIOBOrO Cyriioba B yMOBax BHpaX€HHMX aHaTOMidHHX medopmaniit. Crpimke
3pOCTaHHS KIJTBKOCTI HalieHTIB i3 JereHepaTUBHO-TUCTPODITHUMH,
MOCTTPaBMATHYHMMU  Ta AWCILIACTHYHHMHU YPaXXEHHSIMH KYJBIIOBOI  3alaIiHu
1 IPOKCUMANIBHOTO  BiJUIITly CTETHOBOI KiCTKHM, 3yMOBJIEHE SK IPOTPECHBHHUM
CTapiHHSM HaceJIeHHs, TaK i 3HAYHKM Il ABUILEHHSIM TPaBMAaTU3MY cepeJl BifiChKOBHX
I IMBUIBHUX Y Tiepiofl 30poiiHuX KOHQIIKTIB, GopMye 06’ €KTHBHY MOTpeby B MONTYKY

IHHOBaliHKMX XipyPriUHUX pillleHb IS BEJIUKHUX CYII06iB.

Oco0nuBy KIiHIYHY Ta HAYKOBY 3HAUYYIIiCTh MOPYIICHO! TEMH BU3HAYAE CKIAMHICTD
BiJIHOBJICHHS KOPEKTHUX aHATOMIYHUX OPIEHTHPIB y pasi nediluTy KicTKOBOI TKAHUHK
a0o MOpYIIeHHs HOPMaNbHUX TONOrpadidHUX B3aEMHH BEPTIIOTOBOI 3aNaIHHH
Ta CTETHOBOI TOJIBKH. 3a TaKUX yMOB TpamuuiitHi «free-hand»-meronuku mHepimko

BHUABIIAIOTECS HEJOCTATHBO TOYHWUMHM JUIs BIATBOPEHHS (Di3i0OJOTIYHOIrO IEHTPY



poTaii, o NpU3BOIUTH IO MiCIsSONepalifHUX YCKIa[HEeHb — BUBUXiB €HIONPOTE3a,
(QyHKIIOHATBHOT Pi3HUII MOBXHHU KiHIIBOK, HecTabGinbHOCTI abo IPHCKOPEHOTo
3HOIIYBaHHS KOMIIOHEHTIB iMIutanTtaty. HacmifkoM e moripiieHHs SKOCTI KHTTS
MAalli€HTiB, IiJABHIIEHHS PH3UKY paHHIX peBi3ifiHMX BTpy4YaHb i 3pOCTaHHA

€KOHOMIYHOTO HaBaHTaXXEeHHs Ha CHUCTEMY OXOPOHH BﬂOpOB’H.

Y 1BOMY KOHTEKCTI 3alpOIOHOBAHE aBTOPOM JOCIHIDKEHHS IIOJ0 BMKOPHUCTaHHS
HaBiraliiHoi cucTeMu 3Mimanoi peasbHOCTI Ha Gasi rapuitypu HoloLens 2 € BaroMum
KPOKOM yTIEpeI, IO iHTerpye mnepeaosi HudpoBi TexHOmorii B pyTHHHY Xipypridny
npakThKy. IloeqHanHs TPUBHMIPHOIO IIOIEPEAHBOTO IUIAHYBAaHHS, iHTEPAKTHBHOL
iHTpaonepaniinoi Bisyanizamii Ta JUHAMiYHOI KaniOPOBKH MPOCTOPOBHMX OPi€HTHUPIB
NO3BOJISIE CYTTEBO IIJBHLIMTH TOYHICTH IO3HIIFOBAHHS KOMIIOHEHTIB €HIOIPOTE3A,
MIHIMI3yBaTH  «IIOACBKMH  (dakTop» 1, BiANMOBIAHO, TOKpAIUTH  paHHI

Ta JOBrOCTPOKOBI (DYHKIIOHABHI pe3yIbTaTH JiKYBaHHS.

Ormxe, npeJcTaBieHa TeMa € He JIHIIEe CBOEYACHOI0, a i Haq3BHYAiHO BaXKIIMBOIO IJIs
NOAAJBIIOr0 PO3BUTKY TEOPETHYHOI i IPAKTUYHOI OPTOIIE/IiT; BOHA BiIKPUBAE IIUPOKI
MEPCIIEKTUBHU BIIPOBA/DKEHHA KOMOIHOBaHMX HaBiraliHuX i JOMTOBHEHUX-PEATBHOCTI
1aTGopM y CTaHAAPTU30BaHI IPOTOKONH €HIOMPOTE3yBaHHS KYJIBIIOBOIO Cyraoba,
[0 B KiHIIEBOMY MiJCYMKY CIpPUSATHME IIiBHIIEHHIO e(peKTUBHOCTI Ta Ge3nexu

OPTOIIEIUYHOL IOTTIOMOTH.
3100yBay nocTaBHB nepea co0010 HACTYNHI 3aBIAHHS:

1. TIpoananizysaTi cydacHi MiIXOAM IO €HIOIPOTE3YBaHHS KYJBLIOBOIO CYIioda,
30KpeMa y CKIaJHUX KIIHIYHUX BUIIaJIKaX, T4 OLIHUTH ICHYIOYi METOIH BiJHOBJIEHHS
LEHTPY poTallii.

2. JlocniauTi MOKITMBOCTI Ta IIePeBary 3acTOCYBaHHS HAaBIralliiHKX CUCTEM Y Xipyprii
KyJIBIIOBOrO Cyrno6a, 3 aKIeHTOM Ha TOYHICTh IIO3UI[IOHYBAHHS KOMIIOHEHTIB
eHJI0TIPOTe3a.

3. IloxpamuTH e(eKTUBHICTh NepeAoNnepalifHOro IUIAHYBAaHHS B KOHTEKCTI

TOTAJIBHOI'O €HAOIIPOTE3YBAHHA KYJIBIIOBOI'O CYFJIOG&.



4. Pospobutn KOMINakTHy HaBiranifiHy cCHCTEMy IS 3aCTOCYBaHHS B CKIaZHOMY
CH/IONPOTE3YBaHHI KyJIBIIOBOrO Cyrinoba [uis 3abe3leueHHs aHATOMIYHO TOYHOIO
BiJIHOBJIEHHS LIEHTPY POTAIli].

5. IlpoBecTy MopiBHANBHUE aHANi3 KIIHIYHHX Ta PEHTTEHONOTIYHHX Pe3yIbTATiB
CHIOTIPOTE3yBAHHA  KYJBLIOBOTO  Cyryio0a, BHKOHAHOTO i3  3aCTOCYBAHHSIM
HaBiralmidHoi cucreMun Ta 6e3 Hel, 3 ypaXyBaHHSM TOYHOCTI BCTAHOBJICHHS
KOMITIOHEHTIB | (yHKIiOHATbHOTO CTaHy cyrio6a Imiclis oneparil.

6. BIOCKOHaIMTH TeXHiKy €HIOIpOTe3yBaHHs KyJbIIOBOro cyrnoba 3a JOMOMOrow
KOMII'IOTEpHOI HaBiraliifHol CHCTEMH.

7. BU3HQYUTH BIUIMB 3MiHM IIEHTPY pOTallil B KyIBIIOBOMY CYIJIO0I HA KOJNiHHMIA
cyrno6, musxoM 3D Ta MaTeMAaTMYHOTO MOJETIOBAHHS 3MiHH po3noniuTy
HABAHTa)KEHHS B OCTAHBOMY.

8. OUiHATH KIiHiYHY e(eKTHBHICTH 3alpONOHOBAHOTO TI/IXOLY HA OCHOBI JAHHMX
micisonepaniiHoro  mepioxy, (YHKUIOHATBHMX INKal, PEHTTeHONOTIYHAX Ta

KOMIT'IOTePHUX ITOKa3HHKIB.
HaykoBa HOBH3HA Joc/IiMKeH s

1. Bmepuie pospo6iena HapiramiiiHa cucTeMa Ha OCHOBI 3MiIlIaHOT peasbHOCTI 3
NPOTpaMHUM 3a0e3IIeYeHHsM, IS eHJIONPOTe3yBaHHs KyJIBLIOBOTO CYraoGa mpu
BOXKHX AHATOMIYHMX 3MiHaX, Ta 3HAYHHX Je(eKTax KyJIbIIOBOTO Cyrioba, Lo
A03BOJISIE BCTAHOBUTH KOMITOHEHTH 3 OLIBII BUCOKOIO TOYHICTIO Ta BiJIHOBUTHU LIEHTP
porTarii.

2.  Bnepue npoBeneHO KOMILIEKCHE GioMexaHIYHe Ta MATEMATHYHE MOIEIIOBAHHS
BIUIMBY 3MIIIEHHS LEHTPYy poTawii Kyabmosoro cyrioba npu TEIIKC, ua
HAaBaHTa)XE€HHS B KOJIHHOMY CyTII00i 3 BUKOpHCTaHHAM 3D-Moeni HiKHbOT KiHI[IBKH.
IIponeMOHCTPOBaHO, WO HaBiTh He3HayHi 3MienHs LIP (2-8 MM) B MemiansHOMy a6o
JaTepaJbHOMY HaNpsAMKaX iCTOTHO BIUTHBAIOTH HA PO3NOAIT HABaHTAXEHHS
KOJIIHHOMY CyTJ100i, 110 IPU3BOAUT JI0 BTOPHHHOTO yPaXKeHHSI OCTAHHBOTO.

3. [licnst mpoBeneHOTo eKCIepeMEeHTAbHOrO JOCHiKEH S 6YI0 MOrmuGIeHo

3HAHHS JIOLLIBHICTI BKJIFOUEHHS iHJMBiqyaabHOI opieHTallii Ta3a B aJrOpUTMH



nepeaonepanifHoro mabIoHyBaHHS 3 METOK ONTUMAIBHOTO BU3HAYEHHS TOJIOMKEHHSI
LEHTPY pOTalii KyJIbIIOBOro Cyrioba.

4. VYIocKoHaleHo MiAXiZ A0 pi3HUX BapiaHTiB  BiJHOBIEHHA OIIOpHOI Ta
KiHEMaTHYHO! (YHKI1 KyJIBIIOBOIO Cyrio6a.

2. YockonaneHo miaxin fo nepenomnepariiinoro mianysanHs TEIIKC muisxom
inTerpanii cyuacHux MeroaiB 3D-Bisyauizaiii Ta KOMIT'IOTEPHOTO MOIEIOBAHHS 3
ypaxyBaHHAM IHAUBIAyaIbHOT aHATOMIYHOT BapiabeabHOCTI Malli€HTIB.

6. Ha mixcraBl OTpHMaHHX pe3ysbTAaTiB 3alpONOHOBAHO HOBHH MiAXim 1o
XIpypri4Hoi TaKTHKM IIPH CKIaJHOMY EHIOIPOTE3yBaHHI KyJbIIOBOIO Cyrioba,
Opi€HTOBaHMH  Ha  TIepcoHi(iKoBaHe  meperonepaliiiHe  ITaHyBaHHS  Ta
iHTpaonepaifHui KOHTPOJIb 3 BAKOPHCTAHHSAM 3MIlIaHoi peaJbHOCTI, IO BiKpHBAE

HOBI IEPCIIEKTHBH B Xipyprii BEIUKHUX CYII00iB.
IIpakTHYHA 3HAYNMICTH pe3yJabTaTiB poGOTH.

3ampomoHOBaHA CHCTEMAa HaBiramii Ha OCHOBI  3MilIaHol peajbHOCTI IS
SHJIONIPOTEe3yBaHHs KyJBLIOBOIO Cyrjio0a TO3BOJISIE CYTTEBO IIJBUIIATH TOYHICTH
MO3WIIOHYBaHHs IMIUIAHTIB, 3MEHIUHTH [OXWOKM, TOB’S3aHi 3  Bi3yalbHOIO
Opi€HTAli€l0, Ta iHAWBidyani3yBaTH Iepefonepaliiine IUIaHyBaHHS. Pe3ynbraTi
JOCIIDKEHHs] MOKYTb OyTH BHKOPUCTAHi B IPAKTHI OPTOINEIMYHMX BiIiJIEHb SIK
JIep)KaBHUX, TaK i NPUBATHHX 3aKIaziB, 30KpeMa IpPH ONEPaTHBHOMY JiKyBaHHI

CKJIQJIHMX BUIAJKIB JTUCIIIA3i1, KOHTPAKTYp Ta aHKiNI03y KyJIBIIOBOIO CYrioba.
3B’5A30K POGOTH 3 HAYKOBHMH NPOrpaMaMH, NJIAHAMH Ta TEMAMH

Hucepraniiina poGota € caMOCTIHHOIO HayKOBO-JOCHIJHOW pPOGOTO aBTOpa

BUKOHaHa Ha 6a3i 1Y «IucTutyT TpaBmarosorii Ta opromneaii HAMH Vkpainu».
Anpobanisi MaTepiaJiB gocaiKeHHA

Ampobaniss ~ pe3ynbTaTiB  JMCEPTALiHOrO  JOCHi/PKeHHS  3MiliCHIOBajacs
BrponoBx 20232024 pp. Ha aBTOPUTETHUX HAYKOBO-OCBiTHIX miatdopmax. ITeprui
IIPOMDKHI BUCHOBKH GyJ0 TpejicTaBiIeHo 6 mumus 2023 p. mix vac OHJIaliH-CeMiHapy

«3araipHi acHeKTH eHJONpPOTEe3yBaHHs KyJIBIIOBOTO CYriioGa», e aBTOp OKPECIHB



TEOPETHUH IIePEAYMOBH 3aCTOCYBAHHS HABIraLiHHNX TEXHOMOTiH Ta oTpHMaB Gaxosi
3aYB@XEHHA IOJ0 IPOTOKOJIYy MepeNonepaniiHoro mjanyBadHs. Ilornubienuii
aHaJli3 MOXIJIMBOCTeH CHCTeMH 3Mimanoi peamsHocTi Hololens 2 IIPOIEMOHCTPOBAHO
24 nucromana 2023 p. uHa Koudepennii momommx Buenux «Hololens2 B
CHJIONPOTE3yBaHHI KyJIbLIOBOTO Cyrio6ax»; Tam 610 Brieplie My6IiuHo Ipe3eHTOBAHO
IHTErpOBaHMM AITOPUTM AHHAMIYHOI KaliOpPOBKH, IO BUK/IHUKAB XKBaBy IHUCKYCIIO

cepeJl CrieniaicTiB i3 uudpoBoi Xipyprii.

Ioganbiia ampobanis BinGymacst 18 kBitHs 2024 p. y Mexax baxoBoi KoMK
«Oco0MMBOCT] €HAONPOTE3yBaHHSA KyJBIIOBOTO Cyrio6a», e aBToOp IIPeICTaBUB
KOMIUTCKCHHH MOpPIBHAIBHUE aHANi3 IepeBar i HeoMikiB Hapiraniitanx MR-cucTem,
OTPMMABIIM ~ PEKOMEHJALil II0A0  PO3IIHPEHHS BUOIPKH Ta  TPHBANOCTI
CTIOCTEPEIKeHHs. 3aBepluallbHe OOroBopeHHs # odiwiiiHe cxpaneHHs MaTepiaiis
mociimkeHHs BinOynocst 23 ksitha 2024 p. Ha 3acimanui BueHOI pamgu 1Y «lHCTHTYT
TpaBmatosorii Ta opronenii HAMH Ykpaiuu», mo 3acBiqumio BiAmoBiaHIiCT
METOJ0JIOri Ta pe3yNbTaTiB AHUCepTALlii CyYacHMM HayKOBHM BHMOTAM i TO3BOIMIO

PEKOMEHIyBaTH POOOTY IO 3aXHUCTY.

PiBeHb BUKOHAHHS MOCTABJIEHOT0 HAYKOBOTO 3aBAAHHSI, 0BOJIOXiHHS 3100yBavyem

METO/0JIOTI€I0 HAYKOBOT AiAJILHOCTI

Hucepratiiiia po6ora 3y6kosa O. C. BUKOHaHA i3 3a]lydeHHAM HOCTATHBOI KiTBKOCTI
KILHIYHAX JOCITi/DKeHb, Ha BUCOKOMY HayKOBOMY Ta METOIMYHOMY PiBHSX. Hayxkosi
3aBIaHHs, SIKI ITOCTaBJieHI 3M00yBaueM, YiTKO CHIBNAZAIOTHE 3 METOIO HayKOBHUX
JOCTiIKeHb, BiH 4iTKO 0BOJIO/IIB METOIOJIOTIIO HayKOBHX JOCJIKEHB 1 1€ JO3BOJUIIO
HOMY OTPHMATH PElNpEe3CHTATHBHI JaHi Ta BHKOHATH BCi 3aBJaHHA Ha LUIAXY O
nocraBineHol MeTd. CTaTHCTUYHA 0Opo0Ka OTPUMAHUX pe3yNBTATIB HOCIIIKEHHS

IIPOBEJIEHA TPAMOTHO Ta KOPEKTHO.
CrpykTrypa Ta o06csr aucepranii

Pobora cknanaersea i3 160 ApykoBaHHX CTOPIHOK YKpPAiHCHKOIO MOBOIKO, BKIIOYAE

BCTYII, OTJIAZ JIITEPATypH, IUiCTh PO3LLTIB BIACHUX JOCIIIKEHb, BHUCHOBKH, IIepeiK



MPaKkTHYHUX PEKOMEH[ALiH, Cucok Jiteparypu 3 116 mkeper, a Takox 21 PUCYHOK
i 12 Tabmunp. CTpyKTypa € JIOTIYHONO, HO3BONSE MOCIIZOBHO IIPOCTEXUTH IIJISAX
aBTOpa Bill NMPOGIEMHOTO MHTAHHS N0 OTPUMAHMX PE3yJBTATIB. LmroctpatuBHwmit
MaTepiall BUKOHAHO Ha HAJNKHOMY TEXHIYHOMY piBHI: 3D-cxemu, rpadixku Ta
PEHTIeHOTPaMH YiTKi, MAIOTh MOSCHIOBAIBHI I1iIMHCH, 110 CIPOLLYE TXHE CIPUHHATTS

(axiBiem.
AHaJji3 3micTy posaiiiB aucepranii

Y BeTynHil yacTuHi po60TH BeebidHo 06rpyHTOBAHO ii aKTyalIbHICTB: aBTOD JIOK/IaJHO
OIUCY€ Cy4YacHi KIIHIYHI BUKIMKH, [IOB’S3aHi 3 BifICYTHICTIO TOYHMX i BOIHOHYAC
CKOHOMIYHO NOCTYNHHX CHCTEM IHTpaomepawliliHOl HaBiramii, mo ocoGIHBO rocTpo
Bi4yBa€ThCs y CKIAMHHX BUMAAKAX €HIONPOTE3yBaHHs. YiTko chopMynBEOBaHO METY
JIOCIIUKEHHS T OKPECIEHO KOHKPETHi 3aBIaHHs, CIPAMOBAHI Ha po3poOineHHs Ta
BIPOBAKEHHs HaBirauilnoi miardopmu 3MilaHol peansHOCTI, 3AaTHOT T BT
TOYHICTh MO3UIIOHYBaHHsS KOMIIOHEHTIB IMIIIaHTA. Oxpemuii Harosnoc 3po6ieHo Ha
HayKOBilf HOBH3HI, sIKa TOJATaE y CHHTE3] 3D-nepeionepalliiHoro TIaHyBaHHS 3
inTepakTHBHOIO MR-Bi3yanizariero, a Takoxk Ha NPaKTUYHIH 3HAYTYIIOCTI OTPUMAHKX
Pe3yNbTaTiB A/Isl OPTONEAUIHOrO Xipypra i CHCTEMH OXOPOHH 3/I0pOB’sl 3arajioMm.
ABTOp IETaTBHO OKPECIIOE iICHYIOU] IIPOraJvHU B TEXHOJIOTIYHOMY 3abe3nedyeHHi Ta
MAKPECTIOE HaranbHy I10Tpey Yy BIPOBaKEHHi JOCTYIIHUX, BUCOKOTOYHUX

HABIrAUIHHKX PillleHb, IO i BU3HAYAE IiHHICTh POBEAEHOrO M0CTIKEHHS.

Y poszini cueTemMaTHYHOrO OrsIsIAY aBTOp OmparioBas 116 JUKepell, omyOIiKOBaHUX
NPOTATOM OCTaHHBOTO JECATHIIITTS, IO OXOILIIOIOTh (DYHIAMEHTAIbHI 10CHiKeHHS
Ta KJIHI4YHI 3BiTH POBiHUX OpTOIeMYHuX HeHTpiB €Bponu, ITiBHiuHOT AmMepuku Ta
Asii. AHani3 BUKOHAHO 32 YiTKO BU3HAYEHUMH kpurepiasmu PRISMA, i3 posnozinom
YCIX CHCTeM HaBiramii Ha YOTHPHU KIIOYOBI KJIaCTepH: MeXaHidHi HaIIpsIMHI, ONTHYH]
TpeKepH 3 IH(QpPauyepBOHUMH MapKepamH, poGOTH30BaHi IIaTHOPMH 3 AKTUBHHM
TIO3ULIIOBAHHAM Ta TEXHOJIOTIl 3MilIaHOl peambHOCT (MR), 30Kkpema rapuiTypu
HoloLens 2. JIyia xoxHOro KJacTepa HaBeACHO MOPIiBHANBHI Tablulli, Je y3aralbHeHOo

TOYHICTh TO3MIIOHYBaHHS aleTabyISIPHOTO KOMIIOHEHTA (cepenHe BimxuieHHs y



rpajycax 1 MimiMeTpax), TPHBAIiCTh oOIepailii, BiICOTOK yCKIaaHeHb (BUBHXH,
HeCTabUIbHICTh, peBi3ii) Ta eKOHOMIYHI IIOKa3HMKH BapTOCTI OONAIHAHHS i

00CITyroByBaHHSI.

OcobiuBy yBary NpHAUTIEHO PO30DKHOCTAM y IMIAXOHax OO BiJTBOPEHHS LEHTPY
potauii (LIP). ABTop mnpomeMOHCTpYBaB, L0 HABITH He3HA4HE JaTepO-MemiaibHe
sMimennss [P na 4-6 MM mifBuulye miKOBI HaBaHTakeHHS y MedialbHOMY Ta
JlaTepa’bHOMY BiIUTiIi KOJIHHOTO cyriio6a, mo miATBepKeHO pe3ynbpTaTaMHi TPhOX
GiomexaHiYHMX 1 IBOX NpPOCIeKTHBHHX KIIHIYHMX crocTepexkenb. Taki paui
3aCBIAYYIOTh HEJOCTATHIO KIJBKICTh JOCIIIKeHb, SKi CHCTEMHO OIIHIOIOTH
B32€MO3B 130K MK HETOYHOIO OpI€HTAII€0 IMIUIAHTAa Ta BTOPMHHUMH 3MiHAMH Y
CYMDKHHX cyrio6ax. Ha mincrasi BUSBICHHX [POTalMH aBTOp HEPEKOHINBO (hopMye
JOTiYHKUIM MICTOK 10 BmacHoi Meroauku MR-HaBirauii, apryMeHTylouH, IO came
BiZOOpaXKeHHs aHATOMIYHUX OPiEHTHpIB y peanbHOMy uaci J03BONSE MiHiMi3yBaTH
sMilierds I[P, 3HM3MTHM pPH3MK KONIHHHMX YCKIanHeHb i BOJHOYAc 36epert

€KOHOMIYHY JOCTYITHICTh MOPiBHSIHO 3 POOOTH30BAHUMH CHCTEMaMH.
Po3zain 2. Marepianu i meToan

Y mocnmimxenni npoananizoBaHo 119 mauientiB (151 ToTanbHe eHIONpPOTe3yBaHHS
KYJIBIITOBOTO cyrinoba) 3 0e31eMeHTHOIO ¢ikcarieto. OcHoBHa
rpyma: 23 nauientu / 29 cyrnobis  onepoBani 3 momomororo Hapiranii HoloLens 2;
KOHTpoJbHA: 96 HanieHTiB/ 118 cyrnobiB 6e3 Hapiramii. YV 87 BUNajkaXx BHKOHAHO
oxHobiune, y 32— nBobGiune TEIIL. Cepenniii Bik XBopux — 59,7 poKy; KiHKH —

54 %, yonoBiku — 46 %.

Kputepii BKIIOUEHHS: CKIaaHi AUCIUIACTHYHI, II0OCTTpaBMaTHYHI ab0 JereHepaTHBHi
3MIHH KyJIBLIOBOTO Cyrno0a; 3alulaHoBaHa OesleMeHTHa (iKcalis; BiacyTHICTH
iH(eKIil Ta CHCTEMHMX 3aXBOPIOBaHb KICTKOBOI TKaHWHH. BHKIIOYanu peBisiithi
BTpy4aHHs i mporunokasanns o KT. ITepenonepauiiite miaHyBaHHs BAKOHYBAJIH 3a
mynbTuctipatbiolo KT; 3D-MonenoBaHHs Ta po3paxyHOK «ifleambHOroy» IeHTpY

potauii mposoaumu y Slicer 3D i SolidWorks. InTpaonepauiiine nosumitoBaHHs y



rpyni MR 3zificaroBamu uepes HoloLens 2. TTicisionepamniiiHo OI[iHIOBaNM BiqXuIeHHs

komnonenTiB, Harris Hip Score SF-36 ta ycknagHeHHs.

Craructiunnii ananis BukoHano: tect [llanipo-Binka mys HopMaTbHOCTI, t-TecT a6o
Manna—VYiTHI JUIi MDKTPYNOBUX BiAMiHHOCTEH, y* [UIA KaTeropialbHuX 3MiHHMX,
xopesrsiuis Ilipcona; snauymum BBaxaim p < 0,05. Bei nauientu Haganu indopmoBany

3rony.
Po3zain 3. MaremaTHuHe MOIe/TI0BAHHSI

Y cepenosuii SolidWorks cTBopeHO aBTOPCEKY BHCOKOTOUHOTO TPUBHUMIPHY MOIENh
yci€l HWXHBOI KiHLIBKH, IO BKJIFOYAE Ta3, CTETHOBY KiCTKY, KOJiHHHI cyriob Ta
BEJIMKOTOMIJIKOBY KiCTKy 3 aHAaTOMiYHO KOPEeKTHUMH BIIACTHBOCTSAMHE Marepiany. Ha
11iif OCHOBI BUKOHAHO Cepit0 CUMYIIsILiii, y SIKHX JlaTepanbHe 3MilleHHs IeHTPY poTaLil
(LP) kyaswosoro cyrnoba BapiroBamu Bif 2 0 8 MM i3 kpokom 2 MM. PesymbraTu
TI0Ka3ali NPOrPeCUBHE 3POCTAHHS 3TMHAIBHUX MOMEHTIB ¥ MEIiallbHOMY BHPOCTKY
BEJIMKOrOMUIKOBOI ~ KiCTKM: IpH 3Mimiendi Ha2mM —21,735H'M, Ha 4 MM —
44,033 H'm, nHab6MM—069,975H'M, amnpu8mm—120,25H'm. Bemuunnw,
3a(ikCOBaHi NpW 3MilEHHAX TOHAL4MM, y JECATKM pa3iB IepEeBHIIYIOTH
(i3ionorivHO JOMYCTHMI TIOKA3HUKHM HABAHTAXKEHHS, IO CYTTEBO MiJBHILYE PH3HK
PO3BHTKY BaJbIyCHOI JiehopMalii Ta paHHBOTO MeMIANBHOrO roHapTpo3y. Takum
YHHOM, Pe3yJbTaTH CHUMYIALIi HAOYHO IiATBEPIXKYIOTH KPUTHYHY HeOoOXimHiCTH
TOYHOTO BiATBOpeHHs [P min 9ac ToTaIbHOro eHAONpPOTE3yBaHHs, a0U MiHiMi3yBaTH
BTOPHHHI [ATOJIOTiYHi 3MiHM y CYMDXHMX BiIiIax OINOPHO-pYXOBOTO amapary,

HacaMmIepes y KOJiHHOMY CyTyI00i.
Posaia 4. Po3po6ka HaBirauiiinoi cucremn

JlaHuii po3zil AEMOHCTpye BHCOKHi piBeHb iH)XXEHEPHOI Ta KJIiHIYHOI iHTerpanii:
aBTOP IPYHTOBHO OOIPYHTOBY€ BHOIp TE€XHOJIOTIT 3MiIIaHOT peaNbHOCTI K JOCTYITHOT
aTbTePHATUBH TOPOTMM  POOOTU30BaHMM IuIaThopMaM i JIOKJIAZHO OIMCYE
arapaTHO-NPOrpaMHy apXiTeKTypy CHCTeMH, Y sikiii rapuitypa HoloLens 2 3a6e3neuye

OesriepepBHe TpeKiHI-BiJOOPAXEHHs aHATOMIYHMX OPIEHTHPIB 6€3 IOriplIeHHS



orsAy Xipypriudoro moms. HaBemeni anropuTmMm juHaMiuHOT  KamiGpOBKH
KOOPAMHATHO! CHCTEMHM Tas3a, CUMYJIANiHHI pesynbraté Ha 3-D ¢anromax i mepui
iHTpaonepaniiini BHIPOOYBaHHS MEPEKOHJIMBO CBiJYaTh NPO 3HAYHE 3MEHIIEHHS
IOXMOOK MO3MIIIOBAHHS aneTalyIapHOr0 KOMIIOHEHTA Ta MOTEHIIiiHy eKOHOMIIO 3a
PaxyHOK CKOpOYEHHs peBi3ifHUX BTpydaHb. OKpeMo MifKpecaeHo afanTaliio Mogei
[0 IHAMBiIyanbHMX ~Bapialif HaxWwiy Tasa, WO JOJA€ YHiBepCaTbHOCTI

3alpONOHOBAHIN METOIHUIII.
Poznin 5. IlopiBHsIAbHMIE aHATI3 pe3yJbTaTIB JiKyBaHHS

Y I’ATOMy po3Iiai aBTOp IEPEKOHIMBO JIEMOHCTPYE TIlepeBard HaBiramiiHoi
MR-cucTeMH, TOPIBHIOKOYH PEHTI€HONOTIUHI Ta KIIH{YHI TOKA3HUKH JBOX KOTOPT.
HaBeneHo peranbHy CTaTHCTUKY: y KOHTpOnbHIM rpymi «free-hand» cepenne
BEPTUKaJIbHE 3MIIEHHs LeHTpy poTauii cTaHoBmIO 5,4 +2,1 MM, mpuuomy B 34,7 %
BUIIA/IKiB BOHO IIEPEBUIIYBAN0 6 MM ; y HaBirauiifaiii rpymi i HOKa3HHKH CYTTEBO
HIKYi, 100 TiATBEpKYye Mimpo3xin5.2 (BIIMB HaBiraumii Ha TOYHICTS).
OyHKIIOHAIBHO 1€ BifloOpasuiocs Ha NOCTOBIpHO BummMx Gamax Harris Hip Score
(93,13+£5,99 mporu 86,23+9,90) Ta SF-36 (79,1+4,5 nporu 76,0+4,0),
CTaTHCTHYHY 3HAYYINICTh SIKUX aBTOP KOPEKTHO IiJTBEpAMB TecToM ManHa-YiTHi
(p=0,00018) . Takuii KOMIUTEKCHHII aHali3 — BiJ{ TEOMETPii YAIIKK 0 CAMOOL[HKH
SIKOCTI JKUTTS — CTBOPIOE IIEPEKOHIIMBY J0Ka30By 0a3y, 110 BMKOPHCTAHHS

HoloLens 2 cyTTeBO MOKpalllye TOYHICTh IMIUTAHTALT i KITiHiYHI pe3ysIpTaTH.
Po3nin 6. PeaGiniTanis

Y 1I0CTOMY PO3Aisi aBTOP NMEPEeKOHINBO MiAKPECIOE KIIOYOBY POk peabimiTaii sk
PIBHOLIIHHOTO €TaIry KOMILIEKCHOTO JiKyBaHHS ITiCIISl TOTAIBHOTO €H0NPOTe3yBaHHSI
KyJbmoBoro  cyrnoba. IlomaHo 3MICTOBHHE — OrJisifi Cy4acHHX JIOKa30BUX
IPOTOKOJIiB — BiJl PaHHBOI aKTHBI3aLil i MyJIbTUMOIANBHOT aHAIBIE3il 10 3aTydeHHs
OiomMeXxaHIYHOTO MOHITOPHHIY —i cIiBcTaBieHo pexomenzaanii ERAS, AAOS
TaNICE 3 yKkpaiHCBKOIO IPaKTHKOIO, HaroJONIYIOYM Ha CHIIEHOMY IparHeHHi
3a6e3MeYNTH MBUIKE MOBEPHEHHS MALi€HTa 4O aKTHBHOTO JKUTTS . ABTOp JOTIYHO

NOSICHIOE, K KOMIUIEKC (DI3UYHMX BIpaB, IOCTYIOBE HAPOLLYBaHHSI HABAHTAXEHb i



MDKIMCIHMIUIIHAPHA B3a€MOJisS CKOPOYYIOTH CTPOKHM BiJHOBJNEHHS, 3MEHIIYIOTbH
PH3UKH KOHTPAKTYp i HecTabiJIbHOCTI €HIOIpOoTe3a Ta INiBHIIYIOTH JOBIOTPUBAIY

BIDKHBaHICTh IMIIJIAHTA.

BucHOBKH C(OPMYNIBOBaHO MTOBHOIIHHO 1 BiAIOBIZalOTE HAa MOCTAaBJIEH] 3aBIaHHS,

MarOTh TEOPETHYHE 3HAUYEHHS 1 HOBHICTIO BUTIKAIOTH i3 POBENEHHUX JOCIIKEHb.

Henonixu nucepranii mono 3micty Ta odopmienns [lucepramiiina po6ora sBise
co00I0 caMOCTiliHe Ta 3aBeplieHe HAyKOBe JMOCHI/DKEHHS, Yy SAKOMY iTKO
copmyIboBaHi H ycmilmHO BHpilleHi mocTaBieHi Mera Ta 3aBhaHHA. Y Tporeci
poGotu Oyno JOTpHMaHO JIOriYHOI MOCTIZOBHOCTI €TaniB HayKOBOIO MOLIYKY, IO
3a0€3MeYnII0 MOKIMBICTD 3/1HCHEHHS SKICHOrO MOPIBHAJIBHOTO aHajli3y OTPMMAaHHX
pesynbTariB. OTpUMaHi y HOCHIIPKEHHI JaHi € MepeKOHIMBUMHU Ta HE BHKIHMKAIOTH

CYMHIBIB 1110J10 X JOCTOBIPHOCTI.

ITin gac anamisy TekcTy Aucepralii Oyio BUSBIEHO OKpeMi CTHIICTHYHI HEIOMIKH Ta
TIEBHi HETOYHOCTI Y (hOPMYIIFOBaHHI OKPEMHX I0JI0JKEHb, OJHAK Ili 3aYBAKEHHS HOCATH
HECYTTEBUH XapakTep 1 He 3HM)KYIOTh 3arallbHHH BHCOKHIM piBeHb HayKOBOI HOBHU3HH

Ta MIPAKTHYHOI 3HAYYIIOCTI IIpecTaBIeHol pOOOTH.
IIMTAHHA 10 ABTOPA

1. SIxi oOMexeHHs 100 BUKOPUCTAHHSI JIOIOBHEHOI peaibHOCTI Oy BUSBJIEH] Y
MALI€HTIB 3 HaJIMIPHOIO MacoOI0 TijIa, OCTEOIIeHi€r0 ab0 3HAYHOO Ae(opMalliero
KYJIBIIOBOI 3allaJUHU?

2. ¥V pobori 3a3HaueHo, 1o cHcTeMa Hairamnii crBopeHa Ha ocHoBi Hololens 2 Ta
Unity. Yu TecTyBanach BOHAa y ClLeHapisix 6araTOKOPMCTYBAlbKOI B3acMOZil
(Hampuknaz, 1 acucTeHTa abo inTepHa)? I 4 Moxke BoHa 6yTH iHTErpoBana y
dopmar Tenexipypri4Horo MoOHITOpPHHIY a0 JUCTaHLiMHOI MiATPUMKH
xipypra?

3. Ua MOXyTb pe3yJabTaTH Bamioi PoOOOTH CKOPOTHTH «KPUBY HaBYaHHS»

criemiamicria?



Jucepraniiina podora 3ybkosa Onexcanzapa CepriifioBuua Ha 3700yTTS HayKOBOTO
cTyneHs JOoKTop dinocodii 3a Temoro « BUKOpHCTaHHS HaBIiraliifHOT cucTeMu i gac
CKJIAIHOTO €HJONPOTE3yBaHHs KYJBIIOBOTO Cyrjo0a s TOYHOrO BiJHOBJIEHHS
LEHTPY poTauii Ta MiABUIIEHHS MicIsfoNepaliiHol (YHKIIOHATEHOCTI CyrIo6any
BukoHaHa B [IY «IucturyTr TpaBmarosorii ta opromexaii HAMHY» mijg HaykoBum
KEPIBHULTBOM JIOKTOpa MEIHYHHX HayK, TopumHCchbkoro Biktopa IlerpoBnua e
3aKiHYEHOI0, CaMOCTiHHOIO pOGOTOIO, sKa MICTHTh HOBE pilIEHHS aKTyalbHOI
npo0JieMd — TOYHICTH BiJHOBJIEHHS LEHTPY pOTalii B KyJbIIOBOMY cyrio6i Ta
KOpPEeKTHE ITOJIOXKEHHS KOMIIOHEHTIB €HAONPOTe3a IPH CKIAIHOMY IEPBUHHOMY
eH/IONPOTE3yBaHHl  KyJBIIOBOrO  cyrnoba. BucHOBKM  poGoTH  AOCTOBipHI,
OOIPyHTOBaHi, MalOTh TEOPETHYHE Ta IPAKTUYHE 3HAYEHHS 1 MOBHICTIO BUTIKAIOTH i3
NPOBEIEHUX HOCTIKeHb. Marepianu aucepramii BHCBiTJIEHI B OmyOiKoBaHHX
npasx. TakiM YHHOM 3a CBOEIO aKTyallbHICTIO, HAYKOBOIO HOBU3HOK, TEOPETHYHHIM,
NPaKTHYHUM 3HAYEeHHSM, METOJMYHMM piBHEM JaucepTaliiina poGora 3ybOkosa
Onexcannpa Cepriifopuya Binmnosinae Bumoram 11. 6 «[lopsaky mpucyIpKeHHs CTYIEeHs
JokTopa Qinocodii Ta cKacyBaHHs PIiIEHHS Pa3oBOI Creliani30BaHOi BUEHOI paju
3aKJIajly BUILOI OCBiTH», 3aTBepkeHoro ITocranosoro Kabinery Minictpis Ykpainu
Bia 12 ciunsg 2022 p. Ne 44, a ii aBrop 3y6xos O. C. 3aciyroBye npucymKeHHs CTyIIeHs
noktopa (imocodii 3 ramy3i 3HaHb «OXOpoHAa 3IOPOB’S» 3a CIELiANBHICTIO

«Menumuaa.
Odiuifinnii penenszent
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