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Pedepar:

1. lucepraris npucBs4YeHa BUPILIEHHIO aKTyaJbHUX IIUTAHb TPABMATOJIOTII Ta OPTONE il — MiJBUIIEHHS
e(eKTUBHOCTI IEPBUHHOIO TOTAJILHOTO €HIONPOTE3YBAHHS KyJIbLIOBOIO CYIJ100a Y XBOPUX 3i CKIaAHUMU
BPOI)KEHNMU YU HAOYTUMU AeopMallisiMU: IUCTIJIACTUYHOTO '€HE3y, TOCTTPaBMAaTUYHi, B pe3yJIbTaTi pO3BUTKY
3aXBOPIOBAHHS, STPOT€HHi: 06YMOBJIEHI Pi3HOMAaHITHUMU TIONIepeqHIMI BTPy4YaHHSIMU Ha KyJIbLIOBOMY CyIJI06i. B
OCHOBY po0OTH NOKJIaieHO 06cTexxeHHs 119 natlieHTiB sikuM Ha 6a3i IV «IHCTUTYT TpaBmaToJiorii Ta opToneii
HauionanpHoi akazeMii MeguuHuxX HayK YkpaiHu» B riepiof 3 2021 o 2025 pik BUKoHaHO 151 onepartuBHe
BTPYy4YaHHS: TOTaJIbHE €HIONPOTE3yBaHHSI KyJIbIIOBOTO Cyrao6a. Y 87 nauieHTiB BUKOHAHO TOTaJIbHE

€HJIOITPOTE3yBAaHHSI OJIHOTO KYJIbIIOBOTO CYIa00a, Y 32-X - IBOX KYJIbIIOBUX CYIJIO0iB. 3 HuX: 96 malieHTam



BMKOHAHO 122 onepaTuBHUX BTPY4YaHHS [0 3aMiHi KyJIbIIOBOTO CyIjI00a 6€3 3aCTOCYBaHHs Hasiralii, 23-m
narjeHTaM BUKOHAHO 29 onepaTMBHUX BTPy4YaHb 10 3aMiHi KYJIbIIOBOTO CYII06a i3 3aCTOCYBAaHHSIM HaBiraljiiiHoi
cucremu. CepenHiil Bik nauieHnTis ckias 59,73p. Xinku 54,17%, yososiku 45,83%. Po3pobsieHo HaBiraliiHy cucTemMy,
17151 KOPEKTHOTO MO3ULiOHYBaHHSI KOMIIOHEHTIB Ta CUHXPOHI3allii BipTyasbHOi Mogesi 3 (Pi3MYHUM TiJIOM Nalli€eHTa,
110 JO3BOJINJIO YHUKHYTY NIOXMOKU [TPY 3MillleHHi Tasy Mif] yac ornepaTuBHOro BTpy4yaHHs. Becim nanientam 3
€KCIIEpMMEHTAaJIbHOI IpyIu 6yJI0 BUKOHAHO IepeolepauifiHy KoMIToTepHy Tomorpadito (KT) KynbuoBux cyriaobis
17151 ctBopeHHs 3D mogesneit Tasy. Came MOZEIOBaHHSI BUKOHYBAJIOCh B IPOrpaMHOMY 3a6eaneuenHi Slicer3D. s
[03MLiIOHYBaHHS aueTabyispHoro komnoHeHTa B 3D Slicer, Mu 3aBaHTakyBaju B mporpamy 6esnocepegHbo DICOM
darinu KT nanienTa ta 3D Mofesb iMnakTopa 3 IpUMipo4HOIo yamkoo. QyHKIOHANIbHI MOXKJIMBOCTI IIPOrPaMHOTO
3a0€31e4eHHs, O3BOJISIOTh B PEXXUMIi peaslbHOTrO Yacy MaHiIlyJli0BaTy iMIIaKTOpOoM B 3D pesknMmi 3 CHHXPOHHUM
BigoOpakeHHsAM no3uuionyBaHHs B 2D KT 3pizax KopoHasbHiN, akciasbHil Ta caritajpHil miomuHax. Le
IO3BOJIMJIO HAaM BUCTaBUTHU KOMIIOHEHT Ha 3D Mogesii B oTpi6HiNM HaM no3uwii. [TaniienT 6yau noginexi Ha ABi
OCHOBHI IpyIy: KOHTPOJIbHA IPYIIA, SIKill BAKOHYBAJIOCh TOTAJIbHE €HIONIPOTE3YBAaHHS KYJIbLIOBOTO CYri106a
KJIACUYHUM METOJIOM, 6€3 BUKOPMCTaHHS HaBiraliiiHux cucrem: 96 nauieHTis sKUM 6yJ10 BUKOHaHO 122
OIlepaTHMBHUX BTPy4YaHHS i eKCIIepMMEHTAJIbHA Ipyna: 23 nalieHTy IKUM 0yJI0 BUKOHAHO 29 ONepaTUBHUX BTPyYaHb:
TOTaJIbHE €HO0NPOTe3yBaHHS KyJIbLIIOBOTO CYryio6a 3 BUKOPHUCTAHHIM HOBOI HaBiraniiiHoi cucremu. KoHTpoJibHI
OTJIS1IY OOCTEXXEHNM XBOPUM 3 OLiHKOI0 €(peKTUBHOCTI OIIEPATUBHOTO JIIKyBaHHS IIPOBOJUIIMCD Yepe3 3 Micslli
IicJig ONepaTUBHOTO BTPYYaHHS 3a I BOMa LIKaJlaMU: ONUTYBaAbHUK SF-36 Ta mkasna Harris. Ha nicisonepaniiiHux
PEHTreHorpaMax My OLiHIOBaJIX KyT aHTEBEPCii, KyT iHKJIiHali, Ta 3MiHy LieHTpy poTauil. [IpoBegeHui
nicygonepauiiHui KIIiHIYHUI Ta PEHTIE€HOJIOTIYHUI aHaJli3 IOBIB, 10 3aCTOCYBAaHHS HaBiraliliHOi CUCTeMU
NoKpalllye M0o311i0HyBaHHS KOMIIOHEHTIB €HA0NPOTE3a, 3MEHINYIOYM BapiabesbHIiCTh iMIiaHTalii. Ta BifnoBigHO
MIOKpallye sKiCTb XUTTS NalieHTaM. BCTaHOBJIEHO, 10 3aCTOCYBAHHS HABIraliiHOI CUCTEMM 3MilIaHOI pEaJIbHOCTI
IIPY TOTAJIbHOMY €HIOIPOTE3yBaHHi KYyJIbIIOBOTO CYII100a y MallieHTiB 3i CKIaZHOI0 aHAaTOMIEI0 103BOJISIE 3HAYHO
HiABUILWTY TOYHICTb [103ULIOHYBaHHS KOMIIOHEHTIB €HA0NPOTEe3a, IOPIBHSIHO 3 KIACUYHUM MeTonoM «freehand». ¥V
IOCJIiIHIN TPYIli YaCTKA MPaBUJIBHOTO PO3TALlyBaHHS alleTa0y/IsIPHOTO KOMIIOHEHTA B MEXax 0€3MeYHOi 30HU
cranosuina 93,10%, npotu 72,13% y KoHTpoJibHil rpymi (p=0,032). PeaynpTaty (PyHKLiIOHANIBbHOI OLIIHKY JIiKyBaHHSI 3a
mkasioro Harris Hip Score 6yiu Bumumu y rpyni 3 BUKopucTaHHsaM Hasiranii: 93.13 + 5.99 npotu 86.23 £ 9.90 y
KOHTPOJIbHI rpymi. 3a mKanoi SF-36 Takox 3adikcoBaHo nepesary — 79,1+4,5 y nocaifgHii rpymi npotu 76,0+4,0 y
nanieHTiB 6e3 HaBirauii. O61/Bi Pi3HULIi € CTaTUCTUYHO 3HauymuMu (p < 0,05). [JaHi OTprMaHi B pe3yJibTaTi

TIOCJIiIKEHHS € CTATUCTUYHO 0O6pOOGJIEHi Ta TOCTOBIPHi.

2. The dissertation is dedicated to addressing pressing issues in the field of traumatology and
orthopedics—namely, improving the effectiveness of primary total hip arthroplasty (THA) in patients with complex
congenital or acquired deformities, including those of dysplastic origin, post-traumatic etiology, disease-related
changes, and iatrogenic alterations resulting from various previous surgical interventions on the hip joint. The
research is based on the examination of 119 patients who underwent a total of 151 total hip arthroplasty procedures
at the State Institution "Institute of Traumatology and Orthopaedics of the National Academy of Medical Sciences
of Ukraine" between 2021 and 2025. Of these, 87 patients received unilateral THA, while 32 underwent bilateral
procedures. Among the total interventions, 122 THAs were performed without navigation in 96 patients, while 29
THAs were performed using a navigation system in 23 patients. The mean age of the patients was 59.73 years;
women comprised 54.17%, and men 45.83%. A custom navigation system was developed to ensure accurate
positioning of prosthetic components and synchronize the virtual model with the patient’s physical anatomy,
thereby mitigating errors caused by pelvic displacement during surgery. All patients in the experimental group
underwent preoperative computed tomography (CT) scanning of the hip joints for the creation of 3D pelvic
models. The modeling was performed using the Slicer3D software. For acetabular component positioning in
Slicer3D, DICOM files from the patient's CT and a 3D model of the impactor with a trial cup were loaded into the
software. The software's functionality enabled real-time manipulation of the impactor in a 3D environment with
synchronous visualization in coronal, axial, and sagittal CT planes, allowing for accurate preoperative positioning
of the implant component in the 3D model. The patients were divided into two primary groups: The control group



(96 patients, 122 procedures), who underwent conventional THA without the use of navigation systems. The
experimental group (23 patients, 29 procedures), who underwent THA with the aid of the newly developed
navigation system. Follow-up assessments were conducted three months postoperatively to evaluate treatment
effectiveness. These assessments utilized two validated tools: the SF-36 questionnaire and the Harris Hip Score.
Postoperative radiographic evaluation included measurement of anteversion angle, inclination angle, and changes
in the center of rotation. Postoperative clinical and radiological analyses demonstrated that the use of the
navigation system improved component positioning and reduced variability in implantation, thereby enhancing
patient quality of life. The study confirmed that the use of a mixed reality navigation system in patients with
complex hip anatomy significantly increased the accuracy of prosthesis component placement compared to the
traditional “freehand” technique. Specifically, in the experimental group, 93.10% of acetabular components were
positioned within the safe zone, versus 72.13% in the control group (p = 0.032). Functional outcomes measured by
the Harris Hip Score were significantly better in the navigation-assisted group: 93.13 + 5.99 compared to 86.23 +
9.90 in the control group. Similarly, the SF-36 scores were higher in the experimental group (79.1 + 4.5) versus the
control group (76.0 + 4.0). Both differences were statistically significant (p < 0.05). All data obtained in this study
were statistically processed and validated.
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