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1. BiomexaHiuHi 0CO6IMBOCTI IOCTYPaJIbHOTO 6aJIaHCY MiCJIg €HIONPOTE3yBAHHS KYJIbIIOBOTO Cyri106a. [Iprynny i

npodinakTHKa MOPYyIIEHb.

2. Biomechanical peculiarities of postural balance after hip replacement. Causes and prevention of disorders.

Pedepar:

1. O6’eKT: MONEPEKOBO-TAa30BU MSI30BUI 6ajIaHC y MAlIi€HTIB i3 3aXBOPIOBAHHSIMU Ta HAC/iKAMU TPaBM
KyJIBIIOBOTO CYIJ106a A0 omepallii i Micss TOTalbHOTO 6€3LE€MEHTHOTO €HJIONPOTE3yBAHHS B Pa3i Pi3HOI BeJIMYMHN
3arajibHOTO CTETHOBOTO odceTy; rpadoaHasiTUiHa MOZesib pOOOTH M's3iB Ta30BOr0 MOSICY [J1s1 3a0e3eYeHHs
TOPU30HTAJIBHOTO PiBHOBAru Tasa B HOPMi Ta 3a Pi3HOI BeJIMYMHU 3arajbHOrO CTETHOBOTO O CETY MiCJIsl TOTaJIbHOTO
0€3LEeMEHTHOTO €HIONPOTE3YBAaHHS KyJIUIOBOTO Cyryio6a. Mera: BCTAHOBUTU NIPUYMHY IIOPYLIEHHS TOCTYPaIbHOTO
0aylaHCy y XBOPUX IIiCJIs1 onepallii eHZ0mpoTe3yBaHHs KyJbLIOBOrO Cyryio6a Ha MificTaBi BUBYEHHS OCOOIMBOCTEN
po6OTH M'SI3iB, TA30BOr'0 MOSICY Ta PO3POOUTH METOIM ix MPoQiNakTUKU. MeTonu: KiiHiYHi, peHTTeHOMETPUYHI,
6iomexaniuHi (cTabinorpadis), MaTemMaTM4HE MOJIEJIIOBAHHS, CTAaTUCTUYHI. Ha nifcTasi peTpoCneKTUBHOrO aHaizy
Ta PEHTTeHOMETPUYHUX JOCiIKeHb PE3yIbTaTiB TOTAJIbHOTO 6€3LeMEHTHOTO €HIOIIPOTe3yBaHHS MTalli€HTiB i3

Pi3HMMU 3aXBOPIOBAHHSIMU KYJIbIIOBOT'O Cyrj100a BCTAHOBJIEHO, 110 aHaTOMO-(QYHKIiOHaJIbHI Ta 6ioMeXaHiuHi 3MiHU



CTPYKTYP KYJIbLIOBOTO CYIJ100a, @ TAKOX AucOasaHC M'3iB Ta30BOTO MOSICY HETaTUBHO BILIMBAIOTh HA MO3ULIINAHY
aJanTalilo KOMIIOHEHTIB eHI0IIpoTe3a, O0YMOBJIEHY 3MEHIIEHHIM I1Jle4a CUJIY BiABiIHUX M'S3iB. [JoBeneHo, 110 B
4OJIOBiKiB 3MEHIIIEHHS I1J1eYa CUJIM BifiBiJHUX M's13iB BilOyBaeThCsl OU/IbLI HDK Y TPU pasu yacTillle, HDK y XKiHOK.
Ynepuue 3a OIIOMOrOX MaTEMAaTUYHOTO MOJIEJIIOBAHHS BCTAHOBJIEHO, 10 3MEHIIEHHS] BEJIMYMHY IJIeYa BiiBiIHAX
M’s13iB CTE€THa Oi/IbII HiXX Ha 5 MM Pi3KO 3HIKY€e €(PEKTUBHICTb POOOTH M'3iB Ta30BOTO MOSICY 3 MiATPUMKU
IocTypajbHoro 6anaHcy. HanMipHy Bary nauieHTa BU3HA4€HO sIK aKTOP HEraTUBHOIO BIJIMBY Ha pOOOTY
abayKUiltHOro MexaHi3My. 3a yMOB 3MEHIIEHHS BeJIMYMHU IJIeYa CUJIY BiiBiIHUX M'13iB cTerHa Ha 10 MM i Gisnbie
IOBeJ€HO KPUTUYHUI BIUIMB HEIOCTATHOCTI CUJIM BifiBiIHMX M'sI3iB HA po6OTY abayKLiHOrO MexXaHi3my, a
MigBUIIEHHS Bary Tijia nanieHta Ha 30 % - Ha 30epeskeHHs1 TOPU30HTANbHOI piBHOBaru tasa. Ha migcrasi
OlIiHIOBaHHS Pe3yJIbTaTiB cTabisorpadii Breplie BCTAHOBJIEHO, 1110 3MEHIIEHHS JOBXUHMU Ilyleda aboyKTOPiB Mics
€HJIONTPOTE3yBaHHS IPU3BOAUTH [0 3HAUYILO] 3MiHM (POPMU IJISIMU TUCKY B Pa3i OLHOOIIOPHOTO CTOSIHHS, & CaMe:
301/IbIIE€HHS CariTaJbHOTO il po3Mipy Ta 3MeHIIEHHS (PPOHTAJIBHOTO PO3Mipy IJISIMU NIepeMillleHHs TPOeKIii
3arajibHOrO LIEHTPY Mac, 10 CBIIYUTb [IPO Gi/blIy aMILIITY Ly KOJIMBAHHS Tijla B caritTajbHill II0IKHI. Yiepiie
BCTAHOBJIEHO, 110 3MEHILIEHHS! IOBXXUHU IJIeya abyKTOPIiB MicJisg €HI0NPOTE3yBaHHS IPU3BOJUTD 10 3HAYYILOTO
30i1bLIEHHS IO [IJIIMU NTePEMIIIeHHs IPOeKii 3arajbHOro LEHTPY Mac, O CBiYATh IIPO MOTiPIIEHHS
CTIiMKOCTI; @ TaKOX [0 30i/IbIIeHHS IBUIKOCTI Ta YACTOTH KOJIUBaHb MO0 IIPOEKILii, 110 MPU3BOAUTD [0 3HAUYIIOrO
301/IbLIIEHHS €HEPreTUYHUX BUTPAT Ha MiATPUMKY BEPTUKAJIBHOI 11034 (6isbll HIXK y 2 pa3u). YI0CKOHAIEHO
OLIiHIOBaHHS (PYHKIiI M'S3iB TA30BOTO MOSICY, BiANOBiZANbHUX 33 30€PEXEHHS FOPU30HTAJILHOTO PiBHOBAru Tasa
(mocTypasnpHOro 6anaHcy), sike Ja€ 3MOTy aHaJi3yBaTU e(PEeKTUBHICTb POOOTH 3a3HaYEHUX M'43iB y Ipoueci
JIiKyBaHHS XBOporo. Po3po6iieHo KoMIlieKe NMpo@dislakTUYHOI [lepeforepaliifHoi JiKyBaabHOI (Qi3UYHOI KyJAbTYpPH,
CIIPSIMOBaHOI Ha 3MEHIIEHHS JucOanlaHCy M's13iB, BiJJlIOBiNaJbHUX 32 30€PE>XKEHHS [IOCTYPaIbHOTO 6ajIaHCy, L0 Jajlo
3MOTY MOJIIMIINATY NO3ULINMHY aJanTalilo KOMIIOHEHTIB €HI0OIIPOTe3a Ta pOOOTY abAyKLIMHOTO MEXaHi3My B
NALiEHTIB MMiCJIsS €HIONPOTEe3yBaHHS KYJIbIIOBOTO cyriioba. KiiHidHe BUKOPUCTaHHS 3alIPOIIOHOBAHNUX METOIVK i
METOJI0JIOTIYHYX MiAXOiB JO3BOJIUJIO ONITUMIi3yBaTy peabisniTaliiiHuil nepioy nicss onepatlii eH0NpOTe3yBaHHS
KyJIbLIIOBOTO CYIJ100a, MigBUIIUTY €(EeKTUBHICTb BiHOBJIEHHS (PYHKLii M'S3iB, 5IKi BilIOBiJAIOTh 32 [IOCTYPaJIbHUN
6anaHc. PesynpTaTy gociifKeHHs BIPOBAIKEHI B KJIiHIYHY [TPaKTUKy HayKoBO-10C/IiZHOTO iHCTUTYTY
TpaBMaToJIorii Ta opToneii JJOHebKOro HallioHAJIbHOTO MeIMYHOro yHiBepcutrety MO3 Ykpainn, [1Y "lHCTUTYT
naToJiorii xpeoTa Ta cyriao6is imeni npogpecopa M.1.Curenka HAMH Vkpainu", KY "Mapiynosibcbka MicbKa JliKapHs
N¢ 4 im. L.K. Manyka", K3 "Mapiynonbcbka Miceka sikapHs N2 1", K303 "O6siacHa s1ikapHsI iHTeHCUBHOTO JIiKyBaHHS

M. Mapiynosne". TpaBMaTOJIOrisl Ta OPTONEHis.

2. Object: lumbar-pelvic muscular balance in patients with diseases and consequences of hip joint injuries before
surgery and after cementless total hip arthroplasty for different total femoral offset; graph-analytical model of the
pelvic girdle muscles to ensure horizontal pelvic equilibrium in normal and at different values of total femoral
offset after cementless total hip replacement. Aim: to establish the causes of postural balance impairment in
patients after surgery for hip joint arthroplasty on the basis of studying the features of the pelvic girdle muscles
and to develop methods for their prevention. Methods: clinical, X-ray, biomechanical (stabiliography),
mathematical modeling, statistical. On the basis of retrospective analysis and X-ray examination of the results of
non-cemented total hip arthroplasty of patients with various diseases of the hip joint, it has been established that
the anatomic-functional and biomechanical changes of the hip joint structures, as well as the imbalance of the
pelvic girdle muscles, negatively affect the positional adaptation of the components of the prosthesis due to the
reduction of the moment arm of abductors. It is proved that men have the reduction of the arm of the abductor
forces more than three times more often than women have. For the first time, with the help of mathematical
modeling, it has been established that reducing the size of the arm of the hip abductors by more than 5 mm
sharply reduces the effectiveness of the pelvic girdle muscles in maintaining of postural balance. Excessive weight
of the patient is defined as a factor of negative influence on the work of the abduction mechanism. Under
conditions of reduction of the size of the moment arm of the abductors of the hip for 10 mm and more, the critical
influence of the muscle weakness of the abductors on the work of the abduction mechanism has been proved, and
the increase in the body weight of the patient by 30% - to maintaining of the pelvic balance. On the basis of the



estimation of the results of stabilography, it was first established that the reduction of the length of the arm of the
abductors after the hip arthroplasty leads to a significant change in the shape of the pressure spot in the case of
single-support standing, namely: an increase in its sagittal size and a decrease in the frontal size of the
displacement spot of the projection of the common center of mass, which indicates a greater amplitude of body
oscillation in the sagittal plane. It was first established that reducing the length of the arm of the abductors after
the arthroplasty leads to a significant increase in the spot area of displacement of the projection of the common
center of mass, which indicates a deterioration in stability; as well as to increase the speed and frequency of
oscillations of its projection, which leads to a significant increase in power inputs in maintenance of vertical
posture (more than 2 times). The method of evaluation of the function of the pelvic girdle muscles, responsible for
maintaining the pelvic horizontal balance (postural balance) is improved, which makes it possible to analyze the
effectiveness of these muscles in the treatment of the patient. A complex of prophylactic presurgical exercises of
medical physical education aimed at reducing the muscle imbalance responsible for preserving the postural
balance was developed, which enabled to improve the positional adaptation of the components of the prosthesis
and the work of the abduction mechanism in patients after the hip arthroplasty. Clinical use of the proposed
methods and methodological approaches allowed to optimize the rehabilitation period after the operation of the
hip arthroplasty, improve the recovery of muscle function that is responsible for the postural balance. The results
of the study were introduced into the clinical practice of the Research Institute of Traumatology and Orthopedics
of the Donetsk National Medical University of the Ministry of Health of Ukraine, SI "Sytenko Institute of Spine and
Joint Pathology National Ukranian Academy of Medical Sciences", KU "L.K. Matsuka Mariupol City Hospital N2 4", KZ
"Mariupol City Hospital N2 1", KOZZ "Regional Hospital of Intensive Care in Mariupol". Traumatology and
Orthopaedics
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