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HauionanbHoi akagemii MeguuHux HayK YKkpaiHu» B riepiof 3 2021 no 2025 pik BUKOHaHO 151 oneparuBHe
BTPYy4YaHHS: TOTaJIbHE €HIONPOTE3YBaHHS KYJIBIIOBOTO Cyriao6a. Y 87 nauieHTiB BUKOHAHO TOTaJIbHe
€HJIOITPOTE3yBaHHSI OJTHOTO KYJIbIIOBOTO CYI100a, Y 32-X - IBOX KYJIbIIOBUX CYIJIO0iB. 3 HUX: 96 mallieHTam
BMKOHAHO 122 onepaTuBHUX BTPYYaHHS I10 3aMiHi KyJIbIIOBOTO CyIJI00a 6€3 3aCTOCYBaHHS Hasirauii, 23-m
naijieHTaM BUKOHAHO 29 ONepaTUBHUX BTPy4YaHb M0 3aMiHi KyJIbLUIOBOTO CYIy106a i3 3aCTOCYBaHHSIM HaBirauiiHoi
cucremu. CepeHiil Bik nauieHnTis cknias 59,73p. XKinku 54,17%, yososiku 45,83%. Po3pobsieHo HaBirauiiHy cucremy,
17151 KOPEKTHOTO MO3ULiOHYBaHHSI KOMIIOHEHTIB Ta CUHXPOHI3allii BipTyanbHOi Mofei 3 (Pi3NYHUM TijIOM NallieHTa,
110 03BOJINJIO YHUKHYTHY NIOXUOKY [IPY 3MillleHHi Tasy Mif] yac ornepaTuBHOro BTpy4yaHHs. Beim nanienTam 3
eKCIIEpMMEHTAaJIbHOI IpyIu 0yJI0 BUKOHAHO Iepenomepaunifiny KoMIToTepHy Tomorpadito (KT) KybuoBux cyriaobis
17151 ctBopeHHs 3D mogesneil Tasy. Came MOZIEI0OBaHHSI BUKOHYBAJIOCh B IpOorpamMHoMy 3a6eaneuenHi Slicer3D. s
[O3MLIIOHYBaHHS aleTabyssspHOro KomrnoHeHTa B 3D Slicer, Mu 3aBaHTaXyBajM B Iporpamy 6esnocepegHbo DICOM
¢aitnu KT nauienra ta 3D Mozesb iMIakropa 3 IpUMipo4HOIO Yamkoo. PyHKiOHaNIbHI MOXKJIMBOCTI IPOrPAMHOTO
3a0€e31e4eHHs, JO3BOJISIOTh B PEXXUMi peasibHOro Yacy MaHiIly1oBaTy iMIakTopoMm B 3D peskrmi 3 CHHXPOHHUM
BigoO6pakeHHsAM no3uulionyBaHHs B 2D KT 3pizax KopoHasbHil, akciasibHil Ta caritasypHil momuHax. Le
IO3BOJIMJIO HAM BUCTaBUTHU KOMIIOHEHT Ha 3D Mogeri B oTpi6HiM HaM nosuwii. [TaniienT 6yu noginexi Ha ABi
OCHOBHI I'pyNU: KOHTPOJIbHA IPYIIA, 5IKill BUKOHYBAJIOCh TOTAJIbHE €HI0NIPOTE3YBAaHHS KYJIbLUIOBOTO CYI106a
KJIACUYHUM METOJIOM, 6€3 BUKOPMCTaHHS HaBiraliiiHux cucrem: 96 naiieHTis sskum 6yJ10 BUKOHaHO 122
OIl€paTUBHUX BTPYYaHHS i €KCIIepMMEHTasIbHA Ipyna: 23 NalieHTH SIKUM 0yJI0 BUKOHAHO 29 ONepaTUBHUX BTPYYaHb!
TOTaJIbHE €H/I0MPOTE3yBaHHS KyJIbLIOBOTO CYry06a 3 BAKOPMCTaHHSIM HOBOI HaBiraniitHoi cucremu. KOHTpoOJIbHi
OTJIS1IY OOCTEXXEHNM XBOPUM 3 OLiHKOIO0 €(peKTUBHOCTI OTIEpATUBHOTO JIIKyBaHHS IIPOBOJUIIMCD Yepes 3 Micsli
ITicJIg ONePaTUBHOIO BTPYYaHHS 3a JBOMa LIKaJlaMU: ONMTYBaAbHUK SF-36 Ta mkasna Harris. Ha nicisonepaniiiHux
PEHTreHorpaMax My OLiHIOBAJIX KyT aHTEBEPCii, KyT iHKJIiHalji, Ta 3MiHy LieHTpy poTauil. [IpoBegeHni
nicygonepauiiHui KIIiHIYHUI Ta PEHTTE€HOJIOTIYHUI aHali3 IOBIB, [0 3aCTOCYBAaHHS HaBiraliliHOi cCuCTeMHU
IoKpalllye Mo311i0HyBaHHS KOMIIOHEHTIB €H0NIPOTe3a, 3MEHIIYIOUM BapiabesbHiCTh iMnianTalii. Ta BifnoBigHo
[TOKpallye AKiCTb )XUTTS NalieHTaM. BCTaHOBJIEHO, 10 3aCTOCYBAaHHS HaBIiraliliHOI CUCTEMU 3MilIaHOI peasbHOCTI
[IPU TOTAJIbHOMY €HJONPOTE3yBaHHI KyJIbLUIOBOTO CYry106a y Nali€eHTiB 3i CKJIaJHOI0 aHATOMIEIO 103BOJISIE 3HAUHO
HiABUIIYTY TOYHICTb [103ULIIOHYBaHHS KOMIIOHEHTIB €HI0NPOTe3a, IOPiBHIHO 3 KIaCUYHUM MeTonioM «freehand». ¥V
IOCJiIHIN TPyIli YaCTKa MPaBUJIBHOTO PO3TallyBaHHS alleTaby/sIpHOTO KOMIIOHEHTA B MEKax 0€3IeYHOi 30HU
craHoBuna 93,10%, nporu 72,13% y KkoHTpoJbHil rpyni (p=0,032). PesysnbraTil GyHKIIOHANBHOI OLiHKY JIIKyBaHHS 3a
mkasioro Harris Hip Score 6ynu Bumumu y rpyni 3 BUKopucTaHHsaM Hasiranii: 93.13 + 5.99 mpotu 86.23 + 9.90 y
KOHTPOJIbHIM rpymi. 3a mKkasnowo SF-36 Takox 3adikcoBaHo nepesary — 79,1+4,5 y nocnignii rpyni npotu 76,0+4,0 y
nauieHTiB 6e3 HaBirauii. O61/Bi pi3HULIi € CTaTUCTUYHO 3HauymuMu (p < 0,05). [JaHi oTprMaHi B pe3yJbTaTi

IOCJIIKeHHS € CTaTUCTUYHO 0O6pO6JIeHi 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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