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1. lepBuHHE €HOONIPOTE3YBaHHS [JIEYOBOTO CYII00y Ipu 6araTodpparMeHTapHUX IepesioMax IPOKCUMaIbHOTO
Bifj i1y 1J1€40BOi KiCTK1

2. Primary arthroplasty of the shoulder joint in multifragmentary fractures of the proximal part of the humerus

Pedepar:
1. Inceprauiiina po60Ta NpUCBSIYEHA BUPIIEHHIO aKTyaJIbHOTO HAayKOBOTO 3aBJIaHHSI TPABMATOJIOTII Ta OpTonemii -
NOKpaIuTy QyHKIiOHAJIbHI pe3y/bTaTy JIiKyBaHHs [1allieHTiB i3 6araTopparmeHTapHUMU IIepeioMaMu
IIPOKCHMMAJIBHOTO Bififli/Ty 11J1€40BOi KiCTKU MIJIIXOM BJOCKOHAJIEHHSI METOIUKY OJJHOIIOJIIOCHOTO
€HJIONIPOTE3yBaHHS IIJIEYOBOTO Cyroba. [Ij1s BUpilleHHs MOCTaBJIeHO] 3a7adi 6yJ10 MPOBEEHO KIIiHIYHe
obcTeskeHHs 83 MalieHTiB, SKUM IIPOBOAUIIOCH €HIOIPOTE3YBaHHS I1IJIEY0BOr0 CYI1006a, IPUYMNHOIO SIKOTO OYIIn
6araTodparmMeHTapHi MepesoMu IJIe40BOi KiCTKY Ta iX HacainKku. KOHTPOJIbHI OTJIsiiy 06CTEKEHUM XBOPUM 3

OLIiHKOI0 €(p€KTUBHOCTi ONI€EPATUBHOTO JIIKyBaHHS IPOBOJMIIMCE Yepe3 3 Ta 12 MicsLiB Iicys olepaTuBHOTO

BTpy4aHHs 3a ABoMa mkanamu Constant Shoulder Score ta ASES. XBopi 6y7u nofisieHi Ha Tpu rpymnu BifoBigHO 1O

METOJUK JIKyBaHHS: rpyna 1 KOHTPOJIb: XBOPi 6e3 3MileHHsI FOpOKIB, SIKi JIIKyBajIMCsl 32 JOIIOMOTOI0 TPaAULiHO]



MEeTOAMKH JiKyBaHHS (31 naiieHT); rpyna 2 KOHTPOJIb: XBOPI 3i 3MillleHHsI TOPOKIB, SIKi JIiKyBaJIuCs 3a JOIOMOTOI0
TpaguLiiiHoi MeToguky JikyBaHHs (32 nanienTa: 10 XBOpuX — superior Bif, HOpM. I10JIOKeHHS, y 6 xBopux — inferior
Bifl HOPM. [IOJIOKEHHS], Y 9 XBOPUX — anterior Bii HOPM. IIOJIOXKEHHS, Y 7 XBOPUX — POSterior BiJi, HOPM. II0JIOXKEHHSI);
rpyma gocCJifHa: XBOpi 3i 3MillleHHSIM ropOKiB, sIKi JIiKyBajucs 3a JOIIOMOTOI0 po3p06JIeHOI METOAMKMY JIiKyBaHHS (20
nauieHriB). [IpoBeieHe KiliHiuHe HOCTIIXEHHS 63 XBOPUX KOHTPOJIBbHUX IPYII OBEJIO IO PO3TAIlyBaHHS BEJIMKOTO
rop6ka BILJIMBa€ Ha NpUPicT PyHKLii Ta ePeKTUBHICTb €HI0NIPOTE3yBaHHS IIJIE40BOT0 CYry100a 3rilHO Cy4acHUX
iacudikauin CMS ta ASES. TIpy BUKOHaHHI €HJ0IIPOTe3yBaHHsI IIJIEYOBOTO Cyriaoba Tpeba poOUTU peiHCeplio
BEJINKOT'O rOpOKa MakCMMAaJIbHO TOYHO B TOYIi IOr0 aHATOMIYHOTO PO3TallyBaHHS. 3MillleHHS BEJINKOTO ropoKa
anterior 4u posterior Bif HOpMU CTaTUCTUYHO AOCTOBIpHO (p < 0,01) 3HIIKYye MPUPICT IOKA3HUKIB 00'€EMY PYXY, CUIIU
M’3iB I1JIe40BOTO I105ICY Ta NOOYTOBOi aKTMBHOCTI IPOONIEPOBAHMX XBOPHUX. 3acobamu nporpamuoro nakerty Solid
Works no6yznoBana imiTtanifina 3D MOZEJb [1JIe40BOTO CYII00a [jIs1 CTBOPEHHS SIKOi 32aCTOCOBYBAJIM aHATOMIUHI Ta
aHTPONIOMETPHUYHI AaHi, MAaKCUMAaIbHO HAOJIMKEHI 10 peasibHuX. Moziesb CKIaAanach 3 €JIEMEeHTIB — JIOTIATKH,
Xpsila cyrj060Boi 3aaiHu 3 XPSI0BOIO I'y6010, I171e90BOI KiCTKU, XPsilla roJIiBKY I1J1e40BOI KiCTKH, a TAaKOXK M'SI3iB:
m. supraspinatus, m.infraspinatus, m.subscapularis Ta m.teres min. Iy onTumisatiii Ta CIpolL€HHS pO3paxyHKiB
MS131 3aMiHEHO Ha CTaHAAapTHI esleMeHTH ANSYS, 3a5aBiiy BiATIOBiHI BIaCTUBOCTI, a caMme KOPCTKICTb, SIKa
XapakTepHa 1151 npy>xuH. [TobynosaHi 3D mogesi riedoBoro cyrioba 6yyo iMnoptosaHo y cepenosuie ANSYS.
IMopanbui po3paxyHku HanpyxeHo-nedopmosaHoro crany (HIIC) Mmogesni 3zilicHIOBaIyM y IpOrpaMHOMY IaKeTi
ANSYS meronom ckinuennux eneMeHTiB (CE). Y po3paxyHKax 3aCTOCOBYBaIM (Pi3WYHi BIaCTUBOCTI KiCTKOBO] Ta
XPAII0BOI TKAHUHMU, 4Ki OTPUMaHI 3 JiiTepaTypHuUX JpKepesl. Ha HacTynmHOMy eTarti IpOBELEHO NOCIiIKEHHS
HaIpyXeHo-71e(OPMOBAHOI0 CTaHy MOieJli IIJIe40BOro Cyrjioda B yMOBaX €HIONPOTe3yBaHHS IOJIiBKY I171€40BOI
KiCTKMU. [l71 4Oro B CTBOPEHIN MOJ€Jli JIEYOBOTO Cyri06a 3MiHeHO (i3nyHi BJACTUBOCTI CaMe roJliBKU I171€40BOi
KiCTKH, 6€3 3MiHM ii reomeTpii. [11e4oBa KicTKa 3aMiHEeHa CTaJIbHUM €HIOIPOTE30M POTE30M 3 MEIUYHOI CTai
12X18H10T 3 BignoBigHMMU MexaHiYHUMU BracTuBOCTIMU. Ouinky HJIC npoBoguny Ha eeMeHTax MOJeli, 10
CKJIaJIAl0Th IJIEYOBUI CYIJIO0, a cCaMe Ha XPSIO0Bil Ta KiCTKOBil TKaHMHI [JIEHOiNAIbHO]I 3allaIMHY, a TAKOX Ha
[IOBEPXHi €HIONPOTE3Y I'0JIiBKU I1JIEY0BOI KiCTKH, B OiISIHKAX KOHTAKTy CYIJIO00OBUX [TOBEPXOHb. AHAJIi3 HAIIpyKEHb
3a Misucowm Ta 3aranpHux nepemimens (Total Deformation) 3pificHIOBanu 1711 MOAEI B 11iJIOMY, 2 TAKOXX OKPEMO
ILJIS1 €JIEMEHTIB MOJIEJIi OAMH BillHOCHO OJHOTO, JJIs YOT0 337aBajiv JOLATKOBI OCi KOOPIUHAT BiTHOCHO SIKUX
BU3HAYaJIU NlepeMilleHHs B KOXKHil i3 momuH. [TpoBeieHi 6iomexaHiyHi [ociiskeHHs 3 5 Pi3HUX MOJIOKEHHSIX
BEJIMKOT0 rOopOKa 1s1e40Boi KicTku. [TpoBenieHi 6iomexaHiuHi JOCTiIKEHHS TOBOIATD, 1110 HANO1/IbLII HAIPY>XKEHHS Ta
medopmariis, mo Moske IIPU3BECTH 10 HECTabIIbHOCTI €HA0NPOTEe3y IJIEYOBOTO CYr106a CIIOCTEPIiraeThes Mpu
po3MillleHHi BesMKoro ropoka anterior Ta posterior Bif, Hopmu. Ha 6a3i mpoBefieHuX KIiHIYHUX Ta 6ioMeXaHiYHUX
IOCJiIKEeHb Ta JAHUX JITEPATyPHUX JKepeJl po3pobiieHa cxema IU(PepeHLifiOBaHOro JiKyBaHHS XBOPHX i3
OaraTopparMeHTapHUMU IIepesioMaMy TPOKCUMAaJIBHOTO BifiliTy 111e490BOi KicTKU. BoHa BripoBamkeHa Ha 20
nanjeHTax gocaigHoi rpynu. EQexTuBHICTh 3aIIpOIIOHOBAaHOTrO JIiKyBaHHS NepeBipeHo mkasamu Constant Shoulder
Score ta ASES yepes 3 Ta 12 mic4LiB IicJis onepaTMBHOIO BTPy4YaHHS. Bu3Ha4eHO, 0 BIIPOBAIPKEHHS
3aIIPONIOHOBAHOTO JIIKyBaHHS LO3BOJIMJIO 301/IBIIATHY KiJIbKiCTh JOOPHUX Ta BiIMiHHUX pE3yJIbTATiB JIiKyBaHHS Ha 23,8
% na mkanoro ASES ta 43,8 % 3a mkasnowo CMS. Ilicis nposeneHHs peabiniTaniiiHux 3axozis (Yepes 12 micsis)
pisHuLg cknana 43,7 % mkanowo ASES Ta 43,8 % 3a mkanowo CMS. JJaHi OTpMMaHi B pe3yJIbTaTi JOCiIKEHHS €
CTaTUCTUYHO 06pOO6JIEeHi Ta fOoCcTOBipHi (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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