BIIT'YK O®IIIMHOTO OIIOHEHTA

JOKTOpa MeJIMYHKX HayK, podecopa, 3aBilyBaya kadepy TpaBMAaTOJIOrI Ta

opTomnenuii 3aropi3bKoro Aep»KaBHOrO MearKo-(hapMaleBTUYHOrO YHIBEPCUTETY
TonoBaxu Makcuma JleoHinoBu4a

Ha aucepralliiiny poboTy 3y6xoBa Ouexcanapa CepriiioBu4a
Ha TeMy: « BHUKOpHCTAHHSA HaBirauiiiHol cHCTeMH i Yac CKJIAAHOIo
eHI0MPOTe3yBaHHs KyJIbLUIOBOrO Cyrjioda 1/isi TO4HOro BilHOBJIEHHSl UEHTPY
porauii Ta niaBuUIeHHs micasonepauiiiHol $yHKUIOHAIBLHOCTI cyryio6a»
MpecTaBJIeHy /10 3aXUCTY Y Pa3oBilii crieliasnizoBaHiil BYeHil paai Ha 3100y TTS
cTyIeHs fokTopa Ginocodii 3a cneuianbicTio 14.01 .21 «TpaBmaroJiorisi Ta
opTomeis» (ramty3b 3HaHb 22 «OXopoHa 3710pOB’si», CriellialbHiCT 222

«MeauuuHay).

AKTya/IbHiCTh TeMH AHcepTaLii

JluceprauiliHe IOCTIIKEHHs 30CCpPE/KEHE Ha pO3B’si3aHHI HaraJpHUX MpoOIeM
TPaBMaTOJIOTi Ta OPTONE/il, OB’ A3aHUX 3 MM ABUILICHHAM e()eKTUBHOCTI IEPBUHHOTO
TOTANBHOTO €HIOMPOTE3yBaHHs KyJBIIOBOTO cyrioda y MALi€HTIB 31 CKIAJHUMH
BpOUKEHUMH 260 HaGyTumu JeopMaulisMH  TUCIUIACTHYHOTO  MOXOUKCHHA,
[OCTTPaBMATMYHMMH, ATPOTEHHWMH HM  TakMMM, IO  BUHHUKIH BHACI1 10K
nporpecyBaHHs iHIKX 3axBoptoBadb. TEIT KymbuioBoro cyrnoba 3alMIIaEThCs
307IOTMM CTAHJAPTOM XipypriuHOro NMiKyBaHHS Ha Mi3HIX CTaisIX KOKCapTpo3y, KOJIH
KOHCEPBATHBHI METOIM BKe Hee(eKTHBHI: omepallis CyTTEBO 3MeHIUye Oilb,
BiTHOBMIOE 0OCAT PYXiB i (YHKIiO HMKHBOI KiHUIBKH, 3aBIAKM HOMy CTala
HaNMOMYJISIPHIIIO OPTOMEAMYHOIO MPOLEAYPOLO Y cBiti. OHAK, MOIPH €BOJIOLIO
KOHCTPYKLI# MpOTE3iB Ta YIOCKOHAJICHHS TeXHiKM IX IMIIaHTalili, 4YacToTa
YCKIIa[HEHb yCe LI€ 3aIMIIAETHCS 3HAYHOMO; MpOBiJHI BUPOOHMKM HWHI aKTHBHO
pO3pO6IAIOTE POGOTH30BAHI CHCTEMH H pi3Hi THIK HaBirallifHOrO CYTIPOBOJLY.
CK/1aJHUM TIePBHHHIM EHIOMPOTE3yBAHHAM HAa3MBAIOTb 3aMiHY KYJIbIIOBOTO cyrinoba
32 HagBHOCTI icTOTHUMX AedeKTiB KicTKOBUX 1/aG0 HABKOJOCYITIOOOBHX M’AKHX
TkaHuH. JlO TAaKMX BWNAIKiB HajexkarTh BHPaXKEHI MOPYIICHH: KoHbirypanii

KYJIBIIOBOI 3alaJIiHy Ta MPOKCUMAaIBHOTO Bi/UTiNy CTErHOBOT KICTKH, @ TAKOX 3Ha4HI



3MiHM HABKOJHMILHIX M’SIKMX CTPYKTYp. Y 3a3HaueHHX CHTyallisiX OCOOJHBO BaXXKO
3a6e3MeUNTH NPABUIBHE IMOJIOKEHHS KOMIIOHEHTIB: I XBOPHUX 3 AMCIUIACTHYHUM
kokcaptposom Crowe III-1V, micisitpaBMaTHUHUMM JedopMaLlisiMy, aHKiI030M 4H
HACTiAKAMHM TajiaTMBHUX omepaliifi pU3MK BHUBHXiB, IMIIHUKMEHT-CUHIPOMY,
0OMeXeHHs pyXiB Ta MPHCKOPEHOr0 3HOCY MONIETHIIEHY CYTTEBO 3POCTAE. KimpkicTb
TeXHI9HO HEKOPEKTHHX iMIUIAHTaLli}, 38 JaHUMHU JiTepaTypu, Moxke csirati 30-60 %,
0cOGIMBO IPH MAIOIHBA3MBHHX NOCTYIAX i3 00MexKeHO Bisyanizauieto. Tpaauuiiina
merTomuka «free-hand», me opieHTalis KOMIOHEHTIB 0asyeThcs Ha Cy0’€KTHBHIN
OLiHII Xipypra, HE rapaHTy€ HeoOXiJHOT TOUHOCTI.
TouHicTh BCTAHOBJIEHHS IMIUIAHTATIB O€3MOCEPENHBO BIUIMBAE HAa TEPMiH CIIyKOH
eH/IONPOTE3a Ta YACTOTY PEBi3iHHMX Onepawii; Bij Hel Xk 3anexuTh nicisonepauinHa
SKiCTH JKHUTTS, CTYMiHb OONBOBOTO CHHAPOMY Ta piBeHb (I3UIHO] aKTHBHOCTI
nmamienta. Bigrak po3poGneHHs TeXHONOTiHM, IO CHPOLIyIOTh iHTpaomnepauiiHe
MO3ULIIOBAHHS KOMIIOHEHTIB, 3MEHIIYIOTh KiJIBKICTh YCK/IaJHEHb 1 3PELITOIO
MiABUILYIOT QYHKIIOHATBHI Pe3y/IbTaTH, € BKpail akTyallbHUM HayKOBO-TIPAKTHIHUM
3aBIAHHAM, SIKe MOTpedye MOJATBIINX CUCTeMAaTHYHUX JOCIiUKEHb.

3B's130k po0OTH 3 HAYKOBUMH NPOrpaMamu, NJ1aHAMH, TEMaAMH
Jlucepramiifna poGoTa € CaMOCTiffHOIO HayKOBO-IOC/TIAHOW pOOOTOI aBTOpa
BUKOHaHa Ha 6a3i JIY «HcTuTYT TpaBMaroJorii Ta oproneaii HAMH Ykpaitwm».

CTyninb 06rpyHTOBAHOCTI HAYKOBHX N0/10/KeHb, BUCHOBKIB T2 peKOMeHaaliH

OGIPYHTOBAHICTh i HailHICTh BMCHOBKIB guCepTallii ATBEPLKEH] 3HAYHUM
KiinignuM matepianom: y 2021-2025 pp. Ha 6asi JIY «IHcTUTYT TpaBMaTolorii Ta
opronenii HAMH VYkpaiuu» npoananizoBaHo 151 ToTanpHe €HAONPOTE3YBAHHA
KyNIbIIOBOTO Cyrnoba, BukoHaHe 119 maumientam. 3 HMX 87 XBOPHX MEpEHECIH
onHOGiuHy omepamito, e 32— aBoGiuny. OCHOBHY (HaBirauiiiHy) rpymy CKau
23 mamientd (29 BTpydaHb), KOHTpOIbHY — 96 mauieHti (122 BTpydyaHHs), SKUM
iMrutanTauifo mpoBoaunu TpamuuiiHuMm  «free-hand»-meTomom. BukopHCTaHHS
MR-nnardopmu Ha 6a3i HoloLens 2, mo noeauye KT-naui, 3-D mMonentoBaHHs Ta
3MillIaHy pPeanbHiCTh, ICTOTHO MiABULIMIO TOYHICTE: 93,1 %0 yaok OyJi0 BCTAaHOBJIEHO

y «Besmeuny 30Hy» mnpoth 72,13% y omtponi (p=0,032). Pospobnenui



yHI(iKOBaHHI MPOTOKOJ CHHXPOHI3alil pealbHOro Tijla Mali€HTa 3 BipTyaJlbHOIO

MOJIEJIIIO 1a€ 3MOTY Xipypry B PeXHUMI peajibHOro yacy 0auuTH KIIHOYOBI OPIEHTUPH.

Maremaruyne moaemoBanHs B SolidWorks 3acBiguuiio, 1o jnarepajibHe 3MilIeHHS
LHeHTpY poTauil Ha 2—8 MM 3061/IbIITye MOMEHT HaBaHTa)X€HHS Ha MeliallbHUil BUPOCTOK
BeJIMKOroMinkoBoi kictku Big 21,7 mo 120,3 H'M, wmo Gararopa3zoBo mnepeBUILyE
dbizionoridyni 3HaYeHHs W MIOTBEpIKye MoTpedy y TO4YHOMY BinHOBIeHHI IIP.
[Tepenonepaniiiie naaHyBaHHS 3 ypaxyBaHHSM IHJIMBIAyallbHOTO HaXWIy Tas3a (1O
40°) BHABWIOCS KPUTHUHHUM: ITHOPYBaHHS LbOIO YWHHUKA [MiJIBULIYE PHU3HUK
HecTabILHOCTI Ta IepeayacHoro 3Hocy mporesa. IHTpaonepauiiino MR-HaBirauis
KOMIIEHCY€E 3MiHY TOJIOKEHHS Ta3a LUIAXOM HakianaHHs 3-D romorpaMu Ha peanbHi
CTPYKTYpPH, YyCyBalOuM IIOXMOKM Ha BCixX ertamax iMmriaHTtauii. OyHKUIOHAIbHI
MOKa3HUKH MiATBepIKYoTh nepeary: Harris Hip Score cranosus 93,13 + 5,99 6ana
npotu 86,23 £9,90, a SF-36 — 79,1 £ 4,5 npotu 76,0 £ 4,0 (p <0,05). 3anpononoBana
CUCTeMa BUPI3HAETHCSA NOCTYIHICTIO, Oe3MedHICTIO Ta TOTOBHICTIO A0 BIPOBaIXKEHHS
y KJIiHIKaX TPETHHHOTI'O PiBHsI, He MOTpeOyrouH CKITaIHUX pOOOTU30BaHHUX KOMILIEKCIB,
i MOXe pPEeKOMEHIyBaTHCsi JUIsi IIMPOKOrO 3acCTOCYBaHHS IPH  CKIAZHOMY
€HJ0NpOTe3yBaHHI. YcCi TI0JIO)KeHHs, BUCHOBKM Ta peKOMeHOauii aucepTauii €

HaJIeX)XHO OOIPYHTOBAHUMHU 1 JOCTOBIPHUMH.
HaykoBa HOBU3HA

VYnepiue po3pobieHo Ta BUNpoOyBaHO HaBirauiiHy niaardopMmy Ha 6a3i TeXHOJOTIH
smimanoi peansHocTi (HoloLens2) i3 BmacHMM mNporpaMHUM 3a0e3nedeHHSM,
MpU3HAYeHy 715 TOTAIBHOTO €HJIONPOTe3yBaHHS KYJbIIOBOro cyrioba 3a HasiBHOCTI
BUPXKEHUX  aHATOMIUHMX JAedopmallii 1 BeJMKMX KICTKOBMX  Je(eKTiB.
3anpornoHoBaHa cucTeMa 3abe3rnevyye CyTTEBO TOUHIIIE PO3MIILLEHHS KOMIIOHEHTIB M

BiTHOBJIEHHSI LICHTPY poTalii cyrioda MnopiBHAHO 3 TpaAULIHHUMHU METOJaMHU.

Briepiie BHKOHaHO KOMIUIEKCHe OloMmexaHiyHe M MaTeMaTH4YHE MOJEIHOBaHHA
HaCJIKIB JlaTepallbHUX 1 MeiaJlbHUX 3MIlIeHb LEeHTpy poTauii (2-8 Mm) s
pO3IOAITY HAaBAaHTAXEHb Y KOJIHHOMY Cyryiodi Ha OCHOBI TPUBHMipHOI MOJelli BCi€l

HW)KHBOI KiHIIBKH. JloBelneHO, 110 HaBiTh MiHiIMallbHiI BigxwieHHs [IP cyrreso



3MiHIOIOTh HABaHTAXYBATbHHI TPOPIIE KOTiHA Ta MOXYTb CIPUYMHATH HOTO

BTOPHHHE }’LLIKOJI}KEHHSI ;

OtpuMani pe3ynbTaTH MorauOUIl  YABJIEHHS TIPO HeoOXiHICTh ypaxyBaHH:A
{HAMBiIyalbHOTO HaxWIy Tasa Mg uac mepejomnepaliiiHoro miIaHyBaHHd, IO
OMTUMI3y€E TO3MLIK LEHTPY porauii. Y IOCKOHAJIEHO MiaIXoOu [0 BIAHOBJIEHHS
omopHOi Ta KiHEMaTH4HOI GYHKI[} KyJIBIIOBOTO cyriioba i iHTErpoBaHO cy4acHi
meTond 3-D Bisyamizauwii 3 KOMI'HOTEPHMM MOICMIOBAHHAM, opi€HTOBaHI Ha

AHATOMi4HY BapiabebHICTb NaLl€HTa.

Ha mizcTaBi mpoBeieHOro MOCIIUKEHHS 3alpONOHOBAHO HOBY XipypriuHy TaKTHKY
IS CKNaIHUX BUMAJIKIB €HAONPOTE3yBaHHA. nepcoHi(ikoBaHe nepeponepatiine 3-D
aGNoHyBaHHs Y TOEIHAHHI 3 iHTpaorepaLiiHUM KOHTPOJIEM Y 3MiInaHil peantbHOCTI.
Taxuii miaxia BiAKpUBA€E MEPCIIEKTHBU nonassioi mudpoBoi TpaHcdopmaLii Xipyprii

BEJIUKMX CyTTI00iB.
IMpakTH4YHE 3HAYEHHS pe3yJbTaTiB i IXHE BOPOBAKEHHHA

OrpumaHi y AucepTauil JaHi JAIA B OCHOBY BIPOBaLKEHHSA B KJIiHI4HY MPAKTHKY
[PYHLMIOBO HOBOTO TAXOMy 10 TOTAILHOTO eH/IONIPOTE3yBaHHS KyJIBIIOBOTO
cyrnofa, IO IPYHTYEThCS Ha HasiramifHiit mnargopmi 3mimaHol peabHOCTI.
3anporoHOBaHa TEXHONOTis 3abe3rneyye 1HTEPaKTUBHY Bi3yasizalilo aHATOMIYHHX
Opi€HTHPIB, KOHTPOJIBHHX ILIOLIMH i mpocTopoBoi OpieHTaLl iMITAHTATIB y peXUMI
peanbHOro uacy, 1o J03BOJISE TOYHO MO3MLIOHYBaTH KOMITOHEHTH E€HIOMPOTE3a 3
ypaxyBaHHAM iHIWBITYaJIbHUX AHATOMO-GIOMEXaHIdHIX OCOBIMBOCTEH MalieHTa.
[IpoTecToBaHa CHCTEMa CKOpO4ye oxuOKY BCTAHOBJEHHS aleTabyJspHOTO
KOMIIOHEHTa 3a KyTaMH aHTeBepCcii Ta Haxuiy, MiHIMi3ye PpH3UKH BHBHUXIB,
IMITIHDKMEHT-CHHAPOMY # HaJMipHOro 3HOLIYBAHHS MOJieTUJIEHOBOI BK/IAIKH, a
TakoK 3abe3nedye BiIAHOBICHHS LEHTPY porallii 3 BUCOKOI TounicTro. LI mepeBaru
MiITBepKEH] TOPIiBHANBHUMH MOKA3HUKAMH /10~ Ta micasonepaniiHol GioMexaHiky,
a TAaKOK 3HAUYIIMMH MOJITILICHHAMH 3a IIKalaMH Harris Hip Score i SF-36 y rpymi, ne

3aCTOCOBAHO HaBIrallito.



TakuM 9HHOM, DPe3y/IbTaTH [OCHIKEHHs TOTOBI [0 MPAMOrO BIPOBAKCHHA B
opToneauyHi BiAMiJE€HHS TPETHHHOTO piBHS 1S MiIBHLIEHHs Oesmeku Ta SKOCTI
OllepaTUBHUX BTPYdYaHb, a caMa METOJWKa MOXKe CTaTh HaCTHHOIO HaBYAJIBHUX
IpOrpaM TicIIsLIUIIOMHOT OCBITH niKapiB OpTOIEAiB-TPaBMaTOJIOTiB. BHKOPUCTAHHS
MR-HaBiramii CcTBOpIOe yMOBM Ul  CTaHAApTW3alil  CKIIaJHUX omepatlii,
NepcoHi(hikoBaHOro MepesnonepaLiiiHoro rniaHyBaHHA Ta opraHiyHoi iHTerpauii 3

{HIIMMH LM(GPOBUMH TEXHOJNOTISIMH, BIIKPUBAKOYH HOBI MOJKJIUBOCTI JUISl PO3BUTKY.

IMoBHOTA BHKJAJEHHs MaTepiajip auceprauii B nyGaikauiax Ta 0coOOHCTHH

BHECOK Y HUX aBTOpa.

Martepianu  JMCepTalifiHOro  AOCHiDKEHHS 3y6xosa Onekcanzpa CepridoBuya
[TOBHOIO MipoO BijloGpaxeHo y haxoBUX ny6iikauisx aBTopa. 30KpeMa, pe3ybTaTu
POGOTH OTIPHIIIONHEHO y TPHOX HAYKOBHX CTATTAX: IBi 3 HUX BMHILIMA Y TPOBIIHHUX
Creniani3oBaHUX JKypHalax, IO BXOAATh O MEpesiKy JIIAK MOH VYkpainu Ta
{HIEKCYIOTBCS y BiAMOBIAHMX HAyKOMETPUUHHX i pedepatuBHUX 0a3ax, a Ie OHA
ony6nikoBaHa B jKypHalli, 3apeecTpOBaHOMY B MiHapoaHi# 6a3i maHux Scopus. ¥
KoJKHil i3 KX my6mikalliil aBTop 0COOMCTO BiANOBINaB 32 (opMy IOBaHHS HAYKOBUX
[OJIOKEHb, ONpPALlOBaHH] €KCIEPUMEHTAIBHUX MaHHX i miAroTOBKY BHUCHOBKIB, IO

CBiUMTH TIPO HOTO ICTOTHUH OCOOMCTHIH BHECOK Y 3100yTi pe3ybTaTH.

CrpykTypa Ta 00csir aMceprTaumii

PoboTa ckianaeThes 3i 160 cTOpPIHOK MALIMHOMMCHOTO TEKCTY | MiCTHTB BCTYII, IiCTh
pPO3JIiJIiB, BUCHOBKH, ITPAKTHYHI pekoMeHZaLli Ta CIUCOK JiTepaTypH (116 mxepen).
Imoctposano 21 pucyHkoM Ta 12 Tabnuusvu. CTpyKTypa Bixmnosixae Bumoram MOH
Y kpaiHH, pO3/iK JOTi4HO B3a€MOIIOB’si3aH, JaHi Npe3eHTOBAHO HAOYHUMH CXEeMaMH

Ta rpadikamHu.

Y Berymi Jucepralii MEPEeKOHIMBO JIOBEACHO aKTyaJbHICTh TPOOJIEMHU: aBTOP
IOKa3ye, 1110 Ha CHOroJHi OpaKye 0HOYaCHO BUCOKOTOYHHX i hiHAHCOBO JOCTYITHHX
cucTeM iHTpaomnepaliiiHoi Hasiramii, mwo ocoOnMBO BiJlyTHO MiJ 4Yac CKIIaJHOro
TIEpPBUHHOTO €HJOTIPOTE3yBaHHs KYJIbLIOBOTO cyrioba. YiTko copMyIbOBaHO METY

— CTBOpWTH Ta iHTerpyBaTH MIaTdpopMy 3MilIaHOI peanbHOCTI, siKa 3a0e3eunuTh



npeLu3iiiHe MO3MUIKOBAHHS IMIJIaHTaTIB, — 1 OEeTalbHO PO3MUCAHO 3aBJaHHA,
MOKITHKAH] peani3yBaTi le TexHiuHe pimenHs. OKpemy yBary NMpHIiJIEHO HAayKOBIiM
HOBHM3HI, 30KpeMa MOEIHAHHIO TPUBHUMIPHOrO TepenornepalifiHoro InjuaHyBaHHS 3
iHTepaxTHBHO MR-Bi3yaizali€to, a TaKoX MPakTHYHIA AOLIIBHOCT pe3ynbTarTiB K
I XipypriB-opronenis, Tak 1 JJisi CHCTEMH OXOPOHH 3/I0pOB’S B LIJOMY. ABTOP
[IOC/IIOBHO BHCBITIIOE HASBHI TEXHONOTiUHI MPOTAINHM, aKLUEHTYIOUH Ha MOTpedi
BIIPOBAKEHHS MOCTYIHHX HaBiralifHMX iHCTPYMEHTIB HOBOTO MOKOJIIHHS, 110 #

BM3HAUAE IHHICTh i CBOEYACHICTH TPOBEICHOTO JOCIiIXKEHHS.

YV cucTeMaTHM4HOMY OIJIsAi mpoaHamizoBaHo 116 myGumikamid, IO OXOIUIIOKOTH
dDyHIaMeHTabHI DOCIiHKeHHs Ta KIiHiYHi 3BiTH NPOBIAHMX OPTONEAMYHUX LIEHTPIB
€epory, IliBHiynoi Amepuku i Asii. BianosiaHo 10 npoTOKOTY PRISMA Bci
HaBiralifHi TEXHOJOTIi 3rpyMOBaHO y YOTHPH OCHOBHI K/IaCH: MEXaHiuHi HampsMHI,
ONTHYHI CHCTEMH 3 IHMpa4epBOHHMMH MapKepamHd, poOOTH30BaHI YCTAHOBKH 3
AKTMBHMM MO3UI[IOHYBaHHAM Ta Iuiatdopmu 3mimanoi peansHocTi (MR) — 30kpema

HoloLens 2.

HejocTaTst KinbKicTh poOiT, AKI CHCTEMHO OLIHIOIOTH 3B’A30K MDK HETOYHUM
PO3TAIIYBAHHAM IMIIAHTA W BTOPHHHMMM 3MiHAMH CYMIDKHHX cyrnobiB, crana
MiarpyHTsIM s po3pobku  aBropckkoi MR-metonuku. Came IHTepaKTHBHE
BiloGpaKkeHHS aHATOMIYHUX OPIEHTUPIB y peajbHOMY 4aci Ja€ 3Mory MiHIMi3yBaTH
sMimennst LIP, 3MEHIIMTH PHU3MK KONIHHMX YCKJIaJIHeHb i MpU LbOMY 30epertu

eKOHOMi4HY MpHBabIUBICTH MOPIBHAHO 3 POOOTH30BaHUMH CHCTEMaMH.
Po3saia 2. MaTepiaau i MeTOaH

Jlo MpOCIEKTUBHOTO MOCTiIKeHHs 3alydeHo 119 manientis, skum y 2021-2025 pp.
BHKOHaHO 151 ToTajbHe eHIONpPOTE3yBaHHs KYJBIIOBOro cyrioba 3 Oe3LeMeHTHOO
tikcauieto. Hasirauiiiny (gociiany) rpymy chopmysanu 23 nauientu (29 cyrno0iB),
oneposaHi mix koHTposiem rapitypu HoloLens 2; 10 KOHTPOJIBHOI IpymH BBIM LN
96 xBopux (118 cyro6is), mpoorneposaHux kiaacu4HuM «free-hand» CIIocOOOM.
OnHobiuHe BTpydaHHS HpoBedeHo 87 mauieHtaM, ABoGiuHe — 32; cepenHiii BiK

CTaHOBUB 59,7 POKY, 3 MepeBaXKaHHAM KiHOK (54 %).



BxaroyeHHsT ~ 34iHCHIOBAJIM 3@  HAsBHOCTI  CKJIagHMX  JUCIUIACTHYHHX,
OCTTPaBMATHYHHIX M JereHepaTHBHKX 3MiH i riaHoBaHoi Ge3nemenTHOl dikcauii, 3a
BigcyTHocTi  iHdekuiil. IlepenonepauiiiHe ruiaHyBaHHs — [PYHTyBajlocs — Ha
mynsTHcnipanbHii KT, mani sxoi cermenTyBanu B Slicer3D mnsi BU3Ha4eHHA
ONTHMAJIBHOTO LIeHTpy poTaii. [Tix yac onepauil y fociaHii rpyri BAKOPUCTOBYBAIH
MR-HaBirauito, 1110 Hak/agajla BipTyaldbHy MO/eb Ha pealbHy aHaTOMilo, TOIi AK y
KOHTPOIi Opi€HTYBAIWCS JMIIEe HA MPAaKTHUHHUE J0cBin xipypra. Ilicisonepariita
OIiHKa OXOILTIOBANIa BUMIp BiJIXMJIEHb KOMITOHEHTIB, wkany Harris Hip Score i SF-36,
a TakoXK peecTpalilo ycknanHeHb., CTATHCTUCTHYHO: HOPMAJIbHICTh IEPEBIpPSIIA
tectoMm lllamipo—Binka, MopiBHAHHSA MPOBOAMIM t-TecToM abo kpuTepieM ManHa—
ViTHi, KaTeropianbHi MOKA3HUKH OLIHIOBAIM ¥>-TECTOM, KOpENALIl — METOAOM

ITipcona; 3HauymuM BBaxkasu p < 0,05. Yci nauienTn nignucanyu inpopmMoBaHy 3rofy.
Po3ain 3. MaTemaTH4YHe MO€/IIOBAHHS

V nporpamHomy Komiuiekci SolidWorks aBTop cTBOpuB BHCOKOTOYHY 3-D Mozens
yciel HUKHBOT KiHILIBKY, sIKa BKJIIOYa€ CTETHO, KOMHHHMHA Cyrao0 i BETMKOrOMINIKOBY
KiCTKY 3 pH3HAYEHHUMM MaTepianbHiMK BiacTuBocTAME. Ha Lili unposii reomerpil
BHKOHAHO cepilo iMiTaliif, y fKux nartepanbHe 3MmimleHHs uentpy porauii (LIP)
KyJIplIOBOTO cyrioba 3miHoBanu Big2 10 8 MM 3 iHTepBaioMm 2 MM. Po3paxyHKH
OKa3ald CTPIMKE 3pOCTaHHs 3THHAIBHOIO MOMEHTY B MeJialbHOMY BHPOCTKY
BEJIMKOTOMINIKOBOI KicTKHM: 1pH BiaxuieHHi [P Ha 2 MM MoMeHT cTaHoBUB 21,74 H- M,
npu 4 Mmm — 44,03 H-m, ipu 6 MM — 69,98 H'm, a 3a 8 Mm — 120,25 H-m. 3HaYeHHS,
110 TIepeBHILLYIOTh 4-MiNliMeTpOBUiA I0piT, Y 6arato pasis nepeBUIIyOTH (i3ioaori4Ho
JIOMYCTHMI HaBaHTa)XEHHs! W Pi3KO MiABUILYIOTh PU3UK TOHApTPO3y. TakuM UMHOM,
pe3yNbTaTH CHMYJIALIM MePeKOHINBO MiATBEPIKYIOTh: HaBITh HEBENHUKE JaTepallbHe
3MiIIeHHs LEHTPY POTaLil CyTTEBO MEPEBAHTAXKYE KOJNIHHHUM Cyrno0. 3BiACH BUILTHBAE
KPUTMYHA HeoOXimHicTh To4yHOro BigTBopeHHs I[P mig dYac TOTanbHOTO
eHIONPOTE3yBaHHs, abu MiHIMI3yBaTH BTOPHHHI YIIKOJUKEHHS CYyMDKHHX JIaHOK

OTOPHO-PYXOBOTO anapary, Hacamrepes KoJIiHHOro cyrioba.

Po3zain 4. Po3po6ka HaBirauiiiHoi cHCTeMH



V LbOMy pO3JIisii IepeKOHIMBO MOKA3aHO TiCHE MEPETIETEHHS IHKCHEPHUX pillIeHb 13
peanbHUMM KIIHIYHUMM TOTpebaMu: aBTOp MOKJIAJHO JOBOAMTH, IO HaBirauifHa
maThopMa 3MilaHoi pealbHOCTI MPONOHYE EKOHOMIYHO NOCTYNHY H TEXHOJIOTTHHO
FHYUKY albTepHAaTHBY HOPOrMM POOOTH30BAHUM KOMILIEKCAM. Y IPYHTOBHOMY omuci
alapaTHO-IPOTPaMHOI  apXiTeKTyp  MiJKpecieHo, WO TapHiTypa HoloLens 2
3abe3neuye Ge3nepepBHUM TPEKIHI aHATOMIUHHX OPIEHTHUPIB Y MO 30py Xipypra, He
[epeKpUBalOYl OISy oOmepauilinol Opuragu Ta He MOTPeOYrOUYM MacCHBHHMX
incTpymenTiB  dikcauii. IlogaHi anropuTMH [MHaMiuyHOI KaliOpOBKM Ta30BOI
KOOpAMHATHOI cHcTemu, cumyisuil Ha 3-D ¢antomax i mepui iHTpaomnepaiiti
BUIIPOGYBAHHS JIEMOHCTPYIOTH piske (10 60 %) 3HIKEHHS NIOXUOKY MO3ULIOHYBAHHS
aLeTabyJIsiPHOTO KOMIIOHEHT, L0 TNOTEHLiHO CKOPOYY€E KilbKiCTh PaHHIX peBi3iH i
CTIpHsi€ OLIAAJTHBOMY BHKOPHUCTAHHIO PECYPCiB JiKapHi. ABTOP TaKOX aKIEHTYE, IO
nporpamHe 3abe3redeHHs afanTyeThes 10 iHAMBIAYanbHUX Bapiauiii Haxuy Tasa H
ABTOMATHYHO KOPHIY€ IIaH iMIIAHTAlil 32 3MIHOK TMONOXKEHHs MalieHTa Ha CTo,
YHM ITiIBUIILY€ YHIBEPCAIBHICTE Ta BiITBOPIOBAHICTh METOAUKH.

Po3nia 5. lopiBHsiibHUI aHAaI3 pe3y/IbTaTiB JIiIKyBaHHS

Y m’sTOMy pO3Aiai AHcepTallii aBTOp HAOYHO [EMOHCTpYE MepeBard HaBirauidHoi
CHCTEMH 3MilIaHOl peanbHOCT, 3iCTaBNs0UM AeTATbHI PeHTTeHOMOTHI Ta KIIiHI4HI
MOKA3HWKK IBOX KOTopT. Y KOHTPOJIBHIM Tpymi, [e 3acTOCOBYBalH TPaaULINHY
TexHiky «free-hand», cepelHE BepTHKAIbHE 3MILUCHHS LEHTPY porauii (LIP)
cranoBuno 5,4 +2,1 mM; npu ubomy y 34,7 % BUNAZKIB BIAXMIIEHHS MEPEBHUIYBAJIO
KPUTHMUHI 6 MM, 110 [IOTEHLIHHO 00TsXKY€e GioMeXaHiKy OIOPHO-PYXOBOTO anapary. v
rpyi, fe mix yac onepauii BukoprcroBysanu HoloLens 2, HaBeeHI BeTMYMHY Oynu
iCTOTHO MEHILI: cepeHe 3MillleHHs HE MEePEBULIYBANo 3 MM, a 4acTKa BUITA/IKIB 11032
«6e3MeYHO0 30HOKY» 3MeHIMnacs maiike BTpuyi. L{}o pi3HMIIO MiATBEPIKEHO Y
Mpo3mini, Je aBTOp PpO3ropHyTo aHamisye BrmmuB MR-Hasiramii Ha TOYHICTB
MO3KIIIOHYBaHHS aleTadyIIpHOro KOMIIOHEHTA.

Kniniuauit edext maHol TodHOCTI BinOuBCS HAa (YHKI[IOHATBHMX MOKa3HUKax: Oal
Harris Hip Score y Hasirauiiini#i rpyni cknas 93,13 +5,99 npotu 86,23+9,90 y
KOHTpOMi, a cymapHuil iHgexc sikocti xuTTa SF-36 mocsr 79,1+4.5 MOPiBHSAHO 3

76,0 + 4,0 BixmoBiaHO. ABTOp OGIPYHTOBAHO MiATBEPIXKY€E CTATUCTHUHY 3HAUYYLUICTH



BimMiHHOCTell KpurepieM Manna-VitHi (p=0,00018), mpu uboMy 3a3Hayae, LIO
TTOJTITIIEHHS CIIOCTEPIraeThes SK y (Pi3sMYHOMY, TakK i B IICHUXOEMOLIAHOMY JOMEHaX
SF-36. KoMmiekcHuM Miaxia — Big reoMeTpUYHOrO aHalli3y YalllKd JO CaMOOLIHKH
nalieHTa — (QopMye MepPeKOHIUBY 10Ka30By 6a3y: 3acTocyBaHHs MR-Hasiramii He
NULIe MifBUIIYe TOYHICTh IMIUTaHTalii, a H Mokpalye peabimiTauifiHi Ta XHUTTEBI
pe3ynaesTaTH, 3a0e3mevuylodyd [OBFOCTPOKOBY KIIHIYHY II€peBary Hajl KJIacHYHO
«free-hand»-TexHiKO}O.

Po3ain 6. PeaGiniTauis

[LlocTHii pO3/ii NEPEKOHIMBO JOBOAMTS, O peabiniTalifiHui eTan Mae Taky X Bary,
SK 1 cama omepauisf: Big HOro sKOCTi 3aleXHUThb OCTATOYHMH (YHKIIOHAIBHUN
pe3yabTaT TOTAIBHOTO EHIONPOTE3yBaHHS KyJIbLIOBOTO Cyrioba. ABTOp TMonae
IPYHTOBHHUH OIJISI[ aKTYalbHUX, J0Ka30BO OOIPYHTOBAHMX IPOTOKOJIB, OXOILIHOIOYH
BCi KJIIOYOBI CKJIaJ0BI — BiJ YJbTpapaHHbO! aKTUBI3aUil Ta MYJbTHMOJAILHOI
aHajbresii 10 BHUKOPUCTaHHS TejepealdimiTauifHUX 1IaTGopM 1  CHCTEM
GioMexaHiuHOro MOHITOPUHTY KpokKy. Pexomenpauii mpoBigHux mxepen—ERAS,
AAOS i NICE —3icraBieHi 3 yKpalHCBKMMH KJIiHIYHUMH pealisiMH; aBTOp
MiZIKPECIOE CITiIbHE MparHeHHs MXKHAPOIHUX Ta BITUM3HAHMX (axiBLiB CKOPOTHTH
TepMiH TrocmiTaimizauil Ta MakcUMajbHO IUBMJAKO TMOBEPHYTH TMalli€HTa [0

camM000CJyroByBaHHS i aKTUBHOT'O JKHUTTH.

[v)

Jlorika peabiniTauiiiHol MporpamMu pO3ropHyTa IMOETAIHO: PaHHsA BepTUKali3allis H
7030BaHe HABAHTAXKEHHS, I[OCTYNOBE HAPOILIYBaHHS aMIUTITYId pYyXiB, CHJIOBI H
NPONPIOLENTHBHI BIPaBH, @ TAKO)XX HABUAHHs MaLli€HTIB NPAaBUIILHUM IMOOYTOBHM
HaBUuKaM. ABTOp JeTalbHO TMOsCHIOE, sK KoMmOiHauis i3WYHUX  BIPAaB,
iHIMBiIyalbHOTO [O3YBAHHsS HABAHTAXEHb | MYJIbTHAMCLMILIIHAPHA KOOPIMHALLis
(xipypr-peabinitosor-isioTepaneBT) CKOPO4y€ Nepio BIAHOBIEHHS, 3HIKYE PU3UKH
KOHTPaKTyp, BHMBUXiB 1 HecTabilbHOCTI, a TaKoX TiJBMLIYE JOBrOTPUBAIY

BUIKUBAHICTh KOMIIOHEHTIB.

BucHoBKH ¢(hOPMYJILOBAHO MOBHOLIHHO i BiAMOBINalOTH HA IMOCTABJIEHI 3aBIAHHI,

MarOTh TEOPETUYHE 3HAYEHHS | TIOBHICTIO BUTIKAIOTH 13 MPOBEACHHUX JOCIKEHb.



[Torpu Te, w0 AucepTallis € CaMOCTIHHMM, 3aBEPLISHUM i METOIOJIOTIYHO BUBAXKEHUM
NOCTIDKEHHSIM, Y SKOMY YITKO C(OpMYJIBOBAaHO Ta [I€PEKOHIMBO BHKOHAHO
IIOCTaBIeHl MeTy ¥ 3aBlaHHs, aHalli3 TeKCTY BUSBHB HHU3KY HECYTTEBHX HeJOJIKIB,
MIEpPEeBaXXHO CTWIICTUYHOTO Ta pelakliiHHOro xapakrtepy. 30Kpema, B OKPEMHX
MigApo3Aisax 3ycTpidaroThesl MOBTOPH TEPMiHIB, HAAMIPHO CKJIaJHI CHHTAKCHYHI
KOHCTPYKUII H DNOOAMHOKI BHMIAJAKM HEYITKUX (OPMYIOBaHb, IO MOXYTh
YCKJIAJHIOBATH CIIPUHHATTS MaTepiany HeaxOBUM YHUTAYEM.

HesBaxkaroun Ha HaBelneHi 3ayBaKEHHS, BOHM HE€ BIUIMBAlOTh Ha JIOCTOBIPHICTH
OTPMMAHUX Pe3yJbTaTIB I HE 3HWXKYIOTh 3arajbHy HayKOBY LIHHICTH i MPaKTHUHY
3Ha4yyLliCTh AUCEpTaLil: yCi BUCHOBKH MiAKPIIIEHI MEPEKOHIMBUMH CTATHCTHYHUMH
JaHMMH, a HOBI IMIAXOAM [0 HaBirauii Ta rnepeaonepaliiHoro njiaHyBaHHS MalOTh
OUEeBHJHHMM TIOTEHIlA) I KIIHIYHOI IMIuteMeHTauil. Tak¥M 4YWMHOM, 3a3HadeHi
HEJIONIIKM MOKHA YCYHYTH y IpoOLleci peJaKLiHHOro IOONpaltoBaHHS 0e3 CyTTEBHX
3MiH 3MiCcTy poOOTH.

Y nopaaxky HaykoBoi aAucKycii mpomy AWcepTaHTa BiAMOBICTH HAa HACTYMHI
3aNUTAHHSA:

1. Slxkum ymroMm y Bamnii MR-cucremi BigOyBaeTbcs INepeBipka Ta KOpEKLis
KaniopyBaHHS y pa3i 3MiHM MOJI0XEHHs Ta3a I1iJ Yyac orneparii?

2. Yn pocnimxyBanu Bu BrMB KpHMBOI HaBYaHHS XipypriB Ha TOYHICTh
MO3MLIOHYBaHHSI KOMIIOHEHTIB Ipu BukopuctanHi HoloLens2, i ckinbku
omepauid, 3a BallUMH crocTepe)XeHHsAMH, HeOOXigHO s [JOCATHEHHS
CTabIIbHUX Pe3ysbTaTiB?

BinnoBigHicTh AHcepTalii BCTAHOBJEHHM BHMOram

Huceprauiiina podora 3ybxoBa Onexcannpa CeprifioBiuua Ha 3100yTTS HAYKOBOTO
CTyIeHs1 JOKTOp (iocodii 3a Temoro «BukopucTaHHs HaBiraumifiHol cHCTEMH Iijl
4Yac CKJIAAHOrO EHIONpPOTe3yBaHHs  KYyJbLIOBOrO cyryioba [mjsi TOYHOTO
BIIHOBJIEHHs  ILEHTpy  porauil Ta  MigBUILEHHS  MicisornepariiHol
QyHKLIIOHATBHOCTI cyrio0a»» BUKkOHaHa B JIY «HauioHanpHuMM iHCTHTYT
TpaBmaronorii Ta opronenii HAMHY» nig HayKoBHM KepiBHHIITBOM JOKTOpa
MeJUYHUX HayK, TopunHchkoro Bikropa [lerpoBrya € 3akiHU€HOI0, CAMOCTIHHON

poOOTOI0, fKa MICTUTh HOBE pIlIEHHS AaKTyadbHOI NpoOJeMH — TOYHICTh



BiHOBJIEHHS LIEHTPY POTALil B KyJIBIIOBOMY CYyrjo0i Ta KOPEKTHE MOJIOXKEHHS
KOMITOHEHTIB €HIOMpOTe3a TpH CKJIaJIHOMY [EPBMHHOMY EHJIONPOTE3yBaHHI
Ky7TBIIOBOTO cyrnoGa. BHCHOBKH pOGOTH NOCTOBipHi, OGIPYHTOBaHI, MaioTh
TeOpeTHYHe Ta MpaKTWYHE 3HAYEHHs | MOBHICTIO BMTIKAIOTb i3 MPOBENCHMX
nocimKers. Matepiany aucepranii BUCBIT/IeH] B 0my0OlikoBaHUX Mpalsix. Takum
YHMHOM 3a CBOEIO aKTYaIbHICTIO, HAyKOBOIO HOBH3HOIO, TEOPETUYHUM, IPAKTUIHUM
3HaueHHsIM, METOAMYHMM piBHEM auceprauiiiHa pobora 3ybkosa Omexcanipa
CepriiioBuya Biamosizae BuMoram 1. 6 «IlopsKy MpUCyDKEHHs CTYNEHs I0KTOpa
dinocodii Ta ckacyBaHHs pillleHHS pa30BOl CreLiaNi30BaHOI BUEHOI paiyl 3aKyaty
BUILIOT OCBITHY, 3aTBepIKeHoro [ToctanoBoto Kabinety Minictpis Y kpainu Bix 12
ciyns 2022 p. Ne 44, a 11 aBrop 3ybkos O. C. 3aciyroBye NpUCyUKEHHSA CTYIIEHS
noktopa (inocodii 3 ramysi 3HaHb «OXOpoHa 310pOB’s» 32 CrELiaTbHICTIO

«MeauuyHa.

OdiniliHuii OMOHEHT
JOKTOp MEIUYHUX HayK,
npodecop, 3aBigyBau KadeapH

TpaBMaToJIOTi1 Ta OpTOMneil

3anopi3bKoro AepKaBHOIO

MeuKO-(hapMaleBTHIHOIO Makcum 'OJIOBAXA
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