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Pedepar:

1. Incepraujiiina po60Ta IpUCBIY€HA BUPIIEHHIO aKTyaJIbHOIO HAYKOBOT'O 3aBJJaHHS TPaBMaToJIorii Ta opronenii -
NOKpAIIUTU (PYHKIiOHAJbHI Pe3y/bTaTy JIiKYBaHHSI NAlIi€HTIB i3 6araTopparMmeHTapHUMU NIEPEIOMaMU
IIPOKCUMAJIBHOTIO BifIJIiJly IJIEY0BOI KiCTKY HIJISIXOM BIOCKOHJIEHHSI METOJUKHU O HOIIOJIIOCHOTO
€HJIOIIPOTE3yBaHHSI I1IJIEY0BOr0 Cyriioba. [17s BUpilleHHs [TOCTaBJIeHoi 3aa4i 6yJ10 IpOoBeeHO KIIiHiyHe
obcTekeHHs 83 NalieHTiB, SKUM IPOBOAUIIOCh €HIONPOTE3YBaHHS IIJIEY0BOrO CYI100a, IPUYMHOIO SIKOTO OYyIu

6araToparMeHTapHi epesoMH IIeY0BOi KiCTKY Ta iX HacAigKu. KOHTPOJIbHI OT/IS1A1 OGCTEKEHUM XBOPUM 3



OLIiHKOIO €(p€KTUBHOCTi OII€EPATUBHOTO JIIKyBaHHS IIPOBOIMJIMCE Yepe3 3 Ta 12 MicsLiB Iics OlepaTuBHOTO
BTpy4aHHs 3a ABoMa mkasamu Constant Shoulder Score ta ASES. XBopi 6y7u nogisieHi Ha Tpu rpymnu BifoBigHO 1O
METOJIMK JIiKyBaHHSI: TpyIa 1 KOHTPOJIb: XBOpi 6€3 3MillleHHsI rOpOKiB, SIKi JIiKyBaJK1Cs 32 JOIIOMOTOI0 TPaAULiHO]
METOJIMKH JIiKyBaHHs (31 malieHT); rpyna 2 KOHTPOJIb: XBOPI 3i 3MillleHHs TOPOKiB, 5IKi JIIKyBayMCs 3a JOIIOMOTOI0
TPaAULifiHOI METOIMKY JiKyBaHHS (32 nanienTa: 10 XBOpUX — superior Bii HOpM. [10JI0KeHHS, Y 6 xBopux - inferior
BiJl HOPM. [TOJIOKEHHS], Y 9 XBOPUX — anterior Bii HOPM. IIOJIOXKEHHS, Y 7 XBOPUX — POSterior BiJi HOPM. II0JIOXKEHHS);
rpyma gocJifHa: XBopi 3i 3MillleHHsIM ropOKiB, sIKi JIiKyBajucs 3a JOIIOMOTr00 po3po6JIeHOi METOAMKM JIiKyBaHHS (20
nauieHTiB). [IpoBeneHe KiliHiYHE NOCIIIKEHHS 63 XBOPUX KOHTPOJIBHUX I'PYII IOBEJIO 10 PO3TAllyBaHHS BEJIMKOIO
rop6ka BILJIMBa€ Ha NpUPIicT PyHKLii Ta ePeKTUBHICTb €HI0IIPOTE3yBaHHS IIJIEY0BOT0 Cyr06a 3rilHO Cy4acHUX
xiacudikauin CMS Ta ASES. IIpy BUKOHaHHI €HJ0IIPOTe3yBaHHsI IJIEYOBOTO Cyriaoba Tpeba poOUTU peiHcepllio
BEJINKOTO rOpOKa MaKCMMaJIbHO TOYHO B TOYIIi Or0 aHaTOMIYHOT'O PO3TallyBaHHS. 3MillleHHSI BEJIMKOTO rOpOKa
anterior 4u posterior Bii HOpMU CTaTUCTUYHO AOCTOBIpHO (p < 0,01) 3HMXKYe NPUPICT NOKA3HUKIB 00’€MY PYXY, CUJIU
M’s13iB I1J1I€4OBOTO NOSICY Ta NIOOYTOBOI aKTMBHOCTI [IPOOIEPOBaHUX XBOPUX. 3acobamu IporpaMHoro nakety Solid
Works no6yzposasna imitaunjifina 3D MozeJb [171e40BOTO CyT100a [j1si CTBOPEHHS SIKOi 32CTOCOBYBaJ aHATOMIUHi Ta
aHTPOINIOMETPUYHI 1aHi, MAKCUMAaIbHO HAOJIIDKEHI 10 peasbHUX. MoJiesb cKiafanach 3 €JIEMEHTIB — JIONATKHY,
Xpsila cyrj060Boi 3aaivHy 3 XPSI0BOIO I'y6010, II7Ie90BOI KiCTKU, XPslla rOJIiBKY I1Ie90BOI KiCTKH, a TAKOXK M'SI3iB:
m. supraspinatus, m.infraspinatus, m.subscapularis Ta m.teres min. [ls11 onTumisatiii Ta CIIpoleHHS pO3paxyHKiB
M’s131 3aMiHEHO Ha CTaHJapTHi enieMeHTU ANSYS, 3a71aB1IM BiANIOBIIHI BIACTUBOCTI, a Came >XOPCTKICTb, sIKa
XapakTepHa 1151 Ipy>xuH. [Tobynosani 3D mozei nievoBoro cyriaoba 6yso iMnoproBaHo y cepenosuie ANSYS.
[Mopanbii po3paxyHky HanpyxeHo-nedopmoBaHoro crany (HIIC) Mmogerni 3zilicHIOBaIM y IPOrpaMHOMY IaKeTi
ANSYS meronom ckinuennux eneMeHTiB (CE). Y po3paxyHKax 3aCTOCOBYBaIM Pi3W4Hi BIaCTUBOCTI KiCTKOBO] Ta
XPSII0BOi TKAHUHH, SKi OTPUMaHI 3 JIiTepaTypHUX JpKkepes. Ha HacTynmHOMy eTari NpoBeJeHO NOCTiIKEHHS
HaIpyXeHo-71edOpPMOBAHOI0 CTaHy MOIeJli IIJIe40BOro Cyrjiodba B yMOBaxX €HIONPOTe3yBaHHS IOJIiBKY I17I€40BOI
KiCTKHU. [l7151 4Oro B CTBOPEHIiN MOJi€eJli 1JIe40BOTO Cyriao6a 3MiHeHO (i3uyHi BJACTUBOCTI came roJliBKU I171€40BOi
KicTKY, 6€3 3MiHM ii reomeTpii. [1ne4yoBa KicTKa 3aMiHEeHa CTaJIbHUM €HIOIPOTE30M POTE30M 3 MEIUYHOI CTai
12X18H10T 3 BignosigHMMN MexaHiYHMMU BiaacTuBoCTsIMU. Ouinky HIIC nmpoBoauiy Ha eJ1leMEeHTax MOZeJIi, o
CKJIaJIAl0Th IJIEYOBUI CYIJI00, a caMe Ha XPSIOBil Ta KiCTKOBil TKaHMHI [JI€HOiNaIbHOI 3allaIMHY, a TAKOX Ha
[IOBEPXHI €HJONPOTE3Y I'0JIiBKU I1JI€Y0BO] KiCTKH, B JiISIHKAX KOHTAKTy CYIJI000BUX [TOBEPXOHb. AHAJIi3 HAIllpyKeHb
3a Misucowm Ta 3aranpHuX nepemimens (Total Deformation) 3aificHIOBaM 171 MOAEI B 11iJIOMY, a TAKOXX OKPEMO
ILJIS1 €JIEMEHTIB MOl OIUH BilTHOCHO OJHOTO, IJI YOT0 337jaBajiy JOLATKOBI OCi KOOPAUHAT BiTHOCHO SIKUX
BMU3HAyaJy MepeMillleHHsI B KOKHill i3 rmutomuH. [IpoBeneHi 6ioMexaHiuHi JOCTiIPKeHHs 3 5 Pi3HUX [TOJIOKEHHSIX
BEJINKOTO rOpOKa IJ1e40B0i KicTKu. [IpoBeneHi 6ioMexaHiuHi TOCIiI>)KeHHS TOBOAATD, IO HANOIbIII HAlIPYKEHHS Ta
nedopmariis, o MosKe IIPU3BECTH 10 HECTabIIbHOCTI €HA0NPOTEe3Y IJIEYOBOTO CYI106a CIIOCTEPIiraeThCs Mpu
po3MillleHHi BesTMKoro ropoka anterior Ta posterior Bin, Hopmu. Ha 6a3i mpoBefieHuX KJIiHIYHUX Ta 6ioMeXaHiYHUX
IOCJiIKeHb Ta JAHUX JITEPaTyPHUX JKepeJl po3pobiieHa cxema IUPepeHLifioBaHOro JiKyBaHHS XBOPHX i3
6aratoparMeHTapHUMH [TepeIOMaMU IPOKCUMAJIbHOTO Bifiiny N1€40Boi KicTKU. BoHa BipoBaaxeHa Ha 20
nanjeHTax gocaigHoi rpynu. EQexTuBHICT 3a1IpOIIOHOBAaHOTrO JIiKyBaHHS NepeBipeHo mkanamu Constant Shoulder
Score ta ASES yepes 3 Ta 12 mic41iB IicJis OnepaTUBHOIO BTPYYaHHS. Bu3Ha4eHO, 0 BIIPOBAIKEHHS
3aIPONIOHOBAHOIO JIIKyBaHHS JO3BOJIMJIO 301/IBIIATHY KiJIbKIiCTh JOOPHUX Ta BiIMiHHUX pe3yJIbTATiB JIiKyBaHHS Ha 23,8
% Ha mKaiowo ASES Ta 43,8 % 3a mkanow CMS. ITicsig npoBesieHHs peabiniTaliliHux 3axoiB (Yepes 12 mics1iB)
pisHuLg cknana 43,7 % mkanowo ASES Ta 43,8 % 3a mkanowo CMS. JJaHi OTpUMaHi B pe3yJIbTaTi LJOCTiIKEHHS €
CTaTUCTUYHO 06po6IeHi Ta focToBipHi (p < 0,01).

2. The dissertation is devoted to solving the current scientific task of traumatology and orthopedics - to improve
the functional results of treatment of patients with multifragmentary fractures of the proximal humerus by
improving the technique of unipolar shoulder arthroplasty. To solve the problem, a clinical examination of 83
patients who underwent shoulder arthroplasty due to multifragmentary humerus fractures and their
consequences was conducted. Control examinations of the examined patients with an assessment of the
effectiveness of surgical treatment were carried out 3 and 12 months after the surgery using two scales, the



Constant Shoulder Score and the ASES scale. The patients were divided into three groups according to the
treatment methods: group 1 control: patients without tubercle displacement who were treated using traditional
treatment methods (31 patients); group 2 control: patients with tubercle displacement who were treated using
traditional treatment methods (32 patients: 10 patients - superior from the normal position, 6 patients - inferior
from the normal position, 9 patients - anterior from the normal position, 7 patients - posterior from normal
position); experimental group: patients with tubercle displacement who were treated using the developed
treatment method (20 patients). The clinical study of 63 patients of the control group proved that the location of
the tubercle affects the increase in function and the effectiveness of shoulder arthroplasty according to the
modern CMS and ASES classifications. When performing shoulder arthroplasty, reinsertion of the tubercle should
be done as accurately as possible at the point of its anatomical location. Displacement of the tubercle anteriorly or
posteriorly from the norm statistically significantly (p < 0.01) reduces the increase in the volume of movement,
muscle strength of the shoulder girdle, and everyday activity of operated patients. Using the Solid Works software
package, a simulated 3D model of the shoulder joint was constructed using anatomical and anthropometric data as
close to real data as possible. The model consisted of the following elements: scapula, cartilage of the articular
cavity with cartilaginous lip, humerus, cartilage of the humeral head, and muscles: m. supraspinatus,
m.infraspinatus, m.subscapularis and m.teres min. To optimize and simplify the calculations, the muscles were
replaced with standard ANSYS elements, setting the appropriate properties, namely the stiffness characteristic of
springs. The 3D models of the shoulder joint were imported into ANSYS. Further calculations of the stress-strain
state (SSS) of the model were carried out in the ANSYS software package using the finite element method (FEM).
The physical properties of bone and cartilage tissue obtained from the literature were used in the calculations. At
the next stage, the stress-strain state of the shoulder joint model was studied under conditions of humeral head
arthroplasty. For this purpose, the physical properties of the humeral head were changed in the created model of
the shoulder joint, without changing its geometry. The humerus was replaced with a steel endoprosthesis made of
medical steel 12X18N10T with appropriate mechanical properties. The assessment of VAT was carried out on the
elements of the model that make up the shoulder joint, namely on the cartilage and bone tissue of the glenoid
cavity, as well as on the surface of the humeral head endoprosthesis, in the areas contact of articular surfaces. The
analysis of stresses according to Misis and total displacements (Total Deformation) was carried out for the model
as a whole, aas well as separately for the model elements relative to each other, for which additional coordinate
axes were set relative to which the displacements in each of the planes were determined. Biomechanical studies
were performed from 5 different positions of the humeral tuberosity. Biomechanical studies show that the highest
stresses and deformation, which can lead to instability of the shoulder joint arthroplasty, are observed when the
large tubercle is placed anteriorly and posteriorly from the normal position. Based on clinical and biomechanical
studies and literature data, a scheme for the differentiated treatment of patients with multifragment fractures of
the proximal humerus was developed. It was implemented in 20 patients of the research group. The effectiveness
of the proposed treatment was tested by the Constant Shoulder Score and ASES scores 3 and 12 months after
surgery. It was determined that the implementation of the proposed treatment increased the number of good and
excellent treatment results by 23.8% on the ASES scale and 43.8% on the CMS scale. After rehabilitation measures
(12 months later), the difference was 43.7% on the ASES scale and 43.8% on the CMS scale. The data obtained as a
result of the study are statistically processed and reliable (p < 0.01).
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rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBimanbHuMil 32 MiArOTOBKY [Tanyenko Jlecst MuxaitisHa

00JIIKOBHX JOKYMEHTIB



PeecTtpaTop VYKpIHTEI

KepiBHuk Bigginy YKpIHTEI, mo €
BiZITIOBiZAaILHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

OistJIBHOCTI




