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NPOKCUMAnbLHOro Kpaw HKKM, LU0 BBEAEHa YycepeauHy ronoBku 3 17 guctanbHoOro kpatwo. Ans
NiaBULLIEHHA pecypcy poboTu npoTesa ronoBka BiAHOCHO 1T MNOLUMHM 3 AUCTANbHOrO Kpato ii Topus
Mae yBirHyTy cepuyHy NOBEPXHIO, BUKOHAHY Y BUrNSAi NONOBUHKU cdhepu 3a pagiycoMm meTaneBoi
KyNnbOBOT OMOPM, i 30BHILLHIO BOKOBY MOBEPXHIO 3 1T AUCTANbLHOTO Kpato LUMNIHAPUYHOT hOpMK, SKa Ha
BWUCOTi, IO He nepeBuLLYyE TPETUHU BUCOTWU TFOMOBKWU, MEPEexoAuTb B KOHIYHY MOBEPXHIO 3 KYTOM
Haxuny 1T TBIpHOT BIQHOCHO OCi rOfIOBKK, WO HE nepeBullye 45°, aka mMae BUCOTY, HE MEHLUY, HDK Ti
UMIiHAPWYHA YacTuHa, AiameTp SKOTi He MeHLWe HibK y 1,5 pasy Ginbluni 3a giameTp KynbOBOT ONOpPMW.
Mpy UbOMY €HAONPOTES FONOBKU MPOMEHEBOT KICTKM A0AATKOBO MICTUTb NPUTUCKHY LLIANOY, 30BHILUHINA
JiaMeTp s1KoT He Binblue, HiXK 30BHILLHIA AiameTp UMNiHAPUYHOT YaCTUHU AUCTanbLHOro Kpato ronoBku,
sKa Mae OTBIp 3i chpepuUHOI0 NOBEPXHELD, LLO YBIrHyTa 3a paaiycoM KynbOBOT OMOpM, KM BinbLUni
3a JdiaMeTp HiXKM, ane MeHLMi 3a giameTp KynboBoi onopu. LiuniHapudHa BTyNKa 30BHI OXONSIOE
NPUTUCKHY WIANBy, UMNIHAPUYHY | KOHIYHY YacTUHN BOKOBOT NOBEPXHi FONOBKK 3 T ANCTANBLHOIO Kpato i
Ma€ 3 MPOKCUMANbHOro Kpato pisbboBi OTBOPH, LLUO CUMETPUUHO PO3TALLOBaHi HA GOKOBIN NOBEPXHI
BTYMKW HaBKOMO 1i OCi HABNPOTU KOHIYHOT NOBEPXHI rOMOBKKW, 3 TBUHTAMWU 3 KOHYCHUM TOPLEM, LLO B
HUX BKPYYEHi, SIKi 4epe3 UuMniHAPWYHY BTYNKY | MPUTUCKHY wWanby yTpUMYIOTb KyMnbOBY OMNOpYy
BCEpPeaWHi roNoBKU.
e
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BuHaxig HanexuTb A0 ranysi MeauuMHK, 30Kpema A0 TpaBMartonorii i oproneaii, i moxe 6yTu
BUKOPUCTAHUA ANs1 NPOTE3yBaHHA CKENEeTHUX YacTWUH INI0ACLKOro Tina, a caMe CTOCYETbCs
BUFOTOBMNEHHSI €HAOMPOTE3a rONIOBKM MPOMEHEBOT KICTKM, @ TakoX i iHWMx cyrnobie, Hanpuknag
KONIHHUX, TA30CTETHOBUX, TOMINKOBOCTOMNHUX TA iHLLUMKX.

Bigomuit eHgonpoTe3 ronoBKM MPOMEHEBOT KiCTKM, WO BKMIOYAE rONOBKY, 30BHILLHA NOBEPXHS SKOT
ajgekBaTHa aHaTOMIYHIN POpPMi rONOBKM MPOMEHEBOT KICTKM, B AKY BBEAEHO HiXKKY, BUIFOTOBMNEHY Yy
BUIMALI KOHYCHOTO 4YOTUPUIIONATKOBOTO CTPWXKHA, Ta wWwap MOpUCTOro TuTaHy abo KOpyHAOBOI
Kepamiku, O HaHEeCEHWW Ha NOBEPXHID HDKKWA, BiANOBIAHO SAKOMY TFONOBKA XOPCTKO 3B’s3aHa 3
NPOKCMMAanbHOK YaCTUHOIO HiXKKM WNsaxoMm HacagkeHHs [UA10903 U, A61F2/38. 2005].

HasiBHICTb »OPCTKOro 3B 513Ky MiXK FONOBKOIO W HiDKKOIO eHAonpoTesa iHilite nosisy 60MNbOBOro
CUHOPOMY Ta YyCKNaAHIOE AMHaMIKY NiKTbOBOro cyrnota. Mopag i3 UMM BY30mn CMOMNyYE€HHS rOMNOBKK 3
HDKKOIO MOCUMIOE HaMNPY>XEHHA NOBEPXOHb i Kancyn NiKkTbOBOro Cyrrnota, po3BUTOK WOr0 KOHTPaKTYpu
Ta MPUCKOPIOE AereHepadito cyrnoGoBOro xpswa y ronosui MNeYoBOi KiCTKK, WO iHopMmye npo
HeaopoOKy CTOCOBHO (DYHKLiOHANbHO-KIiHIYHWUX BMACTUBOCTEN.

Bigomuii meTaneBui OGinonspHuMin "nnaBaloyunin €HOONPOTE3, AKMM CKNagaeTbCa 3 NpsAMOi
MEeTaneBOi H>KKM 3 KyNbKOBOIO OMOPOIO Ta METANEBOT FONOBKM, Ska HAbNMMXKaeTbCAa 40 (POPMU FOMNOBKU
NPOMEHEBOT KICTKM NIOAMHM | fika 3CepeiuHU 3anoBHEHA NOMIETUNEHOBOKD BCTABKOK, LLO YTBOPKE
napy tepts nonietuneH-metan [Judet T, Garreau de Loubresse C, Piriou P, Charnley G. A floating
prosthesis for radial-head fractures. J Bone Joint Surg 1996; 78-B: 244-249].

lNpu BUKOPUCTaHHI LbOr0 €eHAoNpoTe3a MalTb MIiCUEe YCKNagHEHHA Yy BWUIMAAi acenTUYHOro
PO3XUTYBAHHSA HiKKM eHAOoNpoTe3a, BUBMXY rONOBKKU iMnnaHTaTa. HasBHICTb napu TepTa NonieTUneH-
METan He ycyBae MOXMUBOCTI 3HOCY NOMIETUNEHY | NOTPaNAHHA NPOAYKTIB HOro po3nagy B OpraHiam
MOANHA, BUKITMKAKOYKM aCeNTUYHE 3ananeHHs Ha JinsHui NiKkTboBoro cyrnoba.

Hanbnuwkimm aHanorom A0 BMHAxody, LU0 3asBMSETbLCHA, € €HAOMNPOTE3 TONOBKU MPOMEHEBOT
kictku KPS, akuii aBnsie coboto 6inonsipHMin iMNnaHTaT, Wwo CKNagaeTbCs 3 rOM0OBKU, BUKOHAHOI 3
nonieTunexy, i NPUEAHAHOIO A0 HET CTPUXKHA-HKKM 3 KYNbOBOK OMOPOI0, TaK LLO MOXMWUBI poTauiiiHi
PYyXu B KyNbOBOMY LUAPHIPI MK rOFIOBKOIO i HDKKOIO BIiQHOCHO CTPWXHA B YCiIX Hanpsmkax go 15°
[Skalski K.R., Swieszkowski W., Pomianowski S., Kedzior K., Kowalik S., Radial head prosthesis with
a mobile head, J. Shoulder Elbow Surg., 2004, 13, 78-85].

Hikka mae dnaHeub, 9KWA ynupaeTbCa Npu iMOnaHTauii Ha 3pi3 WWAKM NPOMEHEBOI KICTKM.
Fonoeka eHagonpotesa Mae 6Go4ykonodibHy dhopmy 3 BUPI3KOKO ANS KOHTAKTY MNiKTbOBOI KiCTKM 3
cyrno6boBOIO MOBEPXHEIO TONMOBKM NNEYoBOT KicTkM. EHaonpoTes KPS nepeabavae Tinbku LEMEHTHY
cikcauito. BiH Mae oauH TUNOPO3MIP HXKKK | TpU TUNOPO3MIPU rofIOBKNU.

OCHOBHUMMW HejonikaMW 3a3Ha4YeHOro eHaonpoTesa € Te, LU0 rornoBka BUKOHAHA 3 MOMieTUNEHY.
Llen martepian He 3abe3nedvye AOCTATHLOI MILHOCTI TFONIOBKM €HAONPOTE3a NPU EKCTPEMAanbHUX
HaBaHTAXEHHSIX | LUBUAKO 3HOLUYETLCA. [MPOAYKTU 3HOCY FONOBKM CTBOPIOKOTb HEraTUBHY Ail0 SK Ha
NiKTbOBUI Ccyrnob, Tak i HA BECb Opradism y uinomy. Kpim Toro, uen eHgonportes He 3abesnevye
HadiHOro YTPUMaHHA BCEPEAWHI FONOBKW MPUEQHAHOIO A0 HEl 3 MOXJIIMBICTIO POTaUiMHUX pyxiB
CTPWXKHA-HDKKM 3 KYFNbKOBOK OMOPOI0 Yy BCiIX HanpsiMKax MK FOMOBKOI i CTPUMXKHEM, LLO MOXE
CAPUYUHUTK TX po3'€AHAHHA NPW NEBHOMY 3HOLUEHHI KOHTaKTYIOYOT NOBEPXHi rONOBKU 3 KYNbOBOIO
onopoto.

B ocHoBy BMHaxo4y MOCTaBneHo 3ajady YAOCKOHaMNEHHS KOHCTPYKUii eHaonpoTesa roroBKu
NPOMEHEBOT KICTKM ANs NiABULLEHHS MILUHOCTI TONOBKU i AOBrOBIMHOCTI Ti poboTu, 3abesneyeHHsi
HadiMHOCTI YyTPUMaHHA KynbOBOT OMNOPU CTPUMXKHA BCEPEAMHI TOMOBKM Ta BCTaAHOBIIOBAHHSA
ONTUMAanbLHOro 3a30py MK MOBEPXHAMU TEPTS BCEPEAWHI FONOBKM, LLUO CYTTEBO 3MEHLUMTb YAapHi
HaBaHTA)KEHHA Ha KOHTAaKTYOYi NOBEPXHi BCepeauHi roNOBKM MK NMOBEPXHAMU TONOBKU i KynbOBOT
onopu, LLIO 3HAYHO NIABULLUTL pecypc ix poboTu.

MocTraBneHy 3agady BMpiWYOTb TUM, WO B MPUCTPOI eHaonpoTesa, Lo MICTUTh TOMNOBKY,
30BHILLHA NOBEPXHS SAKOT ajekBaTHa aHaTOMIYHIA opMi roniBKM MPOMEHEBOT KICTKU, HDKKY 3
KyNbOBOKO OMNOPOI0, PO3MILLEHOIO 3 NMPOKCUMATLHOIO Kpak HKKKM, L0 BBeAeHa ycepeauHy ronoBku 3 it
AUCTanbHOro Kpato, 3rigHo 3 BUHaxXo040M, rONoBKa BiAHOCHO 1T NAOLUMHK 3 AUCTaNLHOIO Kpato i Topus
Ma€ YBIrHyTy cpepnyHy NOBEPXHIO, BUKOHAHY Y BUIMAAI NOMOBUHKU cdepu 3a pagiycom MeTaneBol
KyNbOBOT OMOPM, i 30BHILLHIO GOKOBY NOBEPXHIO 3 Ti AUCTANbHOIO Kpaw UuniHApUYHOT hopMu, SKa Ha
BWCOTi, IO He nepeBULLYE TPETUHW BUCOTU TONOBKW, NEPEXOAUTH B KOHIYHY MOBEPXHIO 3 KYTOM
Haxuny i TBIpPHOT BIQHOCHO OCi rOMNOBKK, LU0 He nepeBullye 45°, ska Mae BUCOTY, HE MeHLy, HixX Ti
UMMiHAPUYHA YacTuHa, aiaMmeTp sKOT He MeHWe HiK y 1,5 pasy Oinblumin 3a giameTp KynboBOT onopw,
npy UbOMY €HAONPOTES FONIOBKU NPOMEHEBOT KICTKM A0AATKOBO MICTUTb MPUTUCKHY LLIANGY, 30BHILLHINA
JiaMeTp sKoT He Binblue, HidXK 30BHILLHIN AiaMeTp UUIiHAPUYHOT YACTUHU AUCTanbHOroO Kpato ronoBKM,
siKa Mae OTBIp 3i ChepUUHOIO MOBEPXHEID, LLO YBIrHYTa 3a paaiycoM KynbOBOT OMOpM, KM BinbLUMiA 3a
OiaMeTp HiKKM, ane MeHLIWW 3a giameTp KynbOoBOT ONOpPU, a TakoX UWUNIHAPWUYHY BTYNKY, AKa 30BHi
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OXONIIKOE NPUTUCKHY LWAaNnby, UMNIHAPUYHY i KOHIYHY 4YacTMHM OOKOBOT NOBEPXHi TOMNMOBKM 3 1T
AUCTanNbHOrO Kpato i Mae 3 NPOKCUMAanbHOro Kpat pisbOoBi OTBOPYU, WO CUMETPUYHO PO3TALLOBAaHI Ha
GOKOBIli MOBEPXHI BTYMKW HABKOIO Ti OCi HABNPOTU KOHIMHOT NOBEPXHi rONMOBKK, 3 TBUHTAMU 3 KOHYCHUM
TOPLUEM, L0 B HUX BKPYYEHI, SKi Yepe3 UMMiHAPUYHY BTYIKY i NPUTUCKHY LLIANROY YyTPUMYIOTb KyNbOBY
onopy BCepPEOUHi FONOBKU.

MputuckHa wWwanba Mae LWOoHaANMeHWwe aBa A04AaTKOBUX HACKPIBHUX OTBOPM, CUMETPUYHO
po3TawoBaHWX HaBKOMO Ti OCi, 3 AdiaMeTpoM, LU0 HE MepeBULLYE OAHIET TPETUHM BiACTaHi MK
30BHILLUHIM KOHTYPOM LLIANGK i KpaeM Tl LEHTPanbHOro OTBOPY, LIEHTP AKMX PO3TALLOBAHO MO CepeauHi
Liei BigcTaHi.

OHnwe umniHapUYHOT BTYIKU Ma€ OTBIP, AiaMETP SIKOr0 MEHLUMA, HiK AiameTp NPUTUCKHOT andn,
ane He MeHLUMI 3a AiaMeTp, Ha AKOMY PO3TalLOBaHi HACKPi3Hi OTBOPU HABKOO OCi AaHOT anbu.

KOHYCHUI TOpeLb FBUHTIB BUKOHAHO 3 TBIPHOIO WOrO NOBEPXHI, KYT HAXMMYy AKOT 4O MOro OCi MeHLe
HiXK 45°, | Mae 3aKpyrneHHA NOro KOHIMHOT BEPLUMHW 3 padiyCoM, MEHLUMM, Hi>K 30BHILLHIA diaMeTp
rBUHTIB.

BHyTpilWIHI NOBEpPXHi TepTs rOMOBKM Ta MNPUTUCKHOT LaWbu NOKPUTI HITPMAOM TUTaHy, SKUIA
HaHeceHO 3 INbTPOBAHOT BaKyyMHO-AYroBOT KaTOAHOT Nfasmu 3 nogadvero Ha ocagKyBaHi NOBEPXHi
BUCOKOBONbTHUX iIMNYNbCHUX NOTEHUianiB HEraTUBHOIO 3CyBY.

3OBHILIHI NOBEPXHi TEepTA TFONOBKM Ta KyNbOBOI OMOPW MOKPUTI 3aXMCHUM anmMasonogidHum
BYrfeLEBMM NOKPUTTAM, SIke HaHeceHe 3 (DiNbTPOBaHOT BaKyyMHO-AYyroBoi BYrfeuesBoi nrasMu 3
nogadyeto Ha ocaaXxyBaHi NOBEPXHI BUCOKOBOMbTHMX iMMYNbCHUX NOTEHLUianiB HEraTUBHOIO 3CYBY.

TOBLUMHA 3aXMCHUX MOKPUTTIB 3 HITPUAY Ta 3 anMa3onoAiéHOro ByrneueBoro NOKpUTTS HE MeHLa
HiXK 1,5 MKM.

Yci enemMeHTn eHgonpoTe3a BUTOTOBNEHO 3 TUTaHy abo 3 TUTAHOBOTO cnrasy, Hanpuknag 3 BT-5.

3aBAdKkM BIiAMITHAM pucaMm €HAONpPOTe3a, WO 3adABNAETbCA, MNOMINWYIOTLCA (YHKUIOHANBHO-
KNiHIYHI BRAcTUBOCTI Yepe3 YCYHEHHS XKOPCTKOCTI Yy CMONyYEeHHi FONOBKM 3 HDKKOK, SKi 3B A3aHi, 3
BUKIMIOYEHHAM OONMbOBOr0 CUHAPOMY i OOMEXEHHSIM AMHaMIKM NiKTboBOro cyrnoba. MNopsa i3 yum
YTBOPEHE LUAPHIpHE CMOMYy4YE€HHA TONMOBKU 3 HIXKKOIO iCTOTHO Nocnabnioe Hanpy>XeHHs MOBEPXOHb i
Kancyn nikTbOBOro cyrnoba, po3BUTOK KOHTPaKTypy MiKTbOBOro cyrnoba, gereHepauiio cyrnobosoro
XpAwa y ronisui NNevoBol KiCTKK.

EHaoonpoTes  O04aTkOBO  XapakTepu3yeTtbCsl  36iMblUEHHAM  TepMiHy  (DYHKLOHYBAHHS,
NPUCKOPEHHAM BIAHOBMNEHHA (Pi3ioNOriYHNX PpyxiB i CKOPOYEHHSIM CTPOKIB NiKyBaHHA MiKTbOBOroO
cyrnoba.

BiamiTHi pucu ronoBKW, UUNIHAPWUYHOT BTYMKKU, sIKA OXONMIOE NPUTUCKHY LWAnby i ronoBky 3
KOHIYHOIO YacTMHOK Ti BOKOBOT NOBepXxHi, 3a6e3nevuyioTb HadiliHe YTPUMYBAHHA BCEPEAMWHI rONOBKM
KyNbOBOI OMOPU 3 HDKKOKD Ta BCTAHOBMEHHA ONTUMANbHOrO MPOMDKKY MK MNOBEPXHSAMU TepTs
BCEPEAUHI TONOBKU 3a JOMOMOIOI0 TBUHTIB, AKi BKPYYYIOTBCA 3 AUCTanbHOrO GOKY BTYSIKM Ha MEBHY
rMUOUHY NPU KOHTAKTI i3 30BHILLUHbOK KOHIYHOK NOBEPXHEID FOMIBKK.

BuKkoHaHHA TOpUEBOT NOBEPXHI NBUHTIB KOHIYHOT (POPMU 3 KYTOM Haxuny TBIPHOT iX NOBEPXHi A0 iX
OCi, MEHLUMM HiX 45°, i3 3aKpyrneHHAM Ti KOHIYHOT BepLUMHM 3 padiycoMm, HabaraTo MeEHLUMM, HiK
30BHILLUHIA AiamMeTp rBUHTIB, WO 3BEPHEHI A0 KOHIYHOT MOBEPXHi rONOBKM 3 KyTOM Haxuny ii 6okoBoi
NMOBEPXHi A0 OCi ronoBkK He GinbLu Hixk 45°, 3ab6e3nevye HaAiiHy dikcaLilo BTYNKN BAOBX OCi TONOBKM
6e3 BMMAAKOBOrO MPOKPYYYBAHHA TBUHTIB y pasi obepTaHHs BTYNKM HaBkono ii oci. HaHeceHHs
MOKPUTTIB 3 HITPUAY TUTAHY HA MNOBEPXHi TEPTS FONMOBKM Ta MPUTUCKHOT wWanbu 3 inbTpoBaHoOi
BaKyyMHO-AYroBoi KaTtogHOI nnasMuM 3 nojadeld Ha o0cagkyBaHi MOBEPXHI BUCOKOBOSbTHUX
iMMYNbCHUX NOTEHLUIaniB HEraTUBHOIO 3CyBy 3abe3neyvye BUCOKY aaresito NOKPUTTS A0 NOBEPXOHb, LLIO
3axXULLAOTbCA, HU3LKUIA PiBEHb BHYTPILWHIX HanpyxeHb (He suwe 5 Tla), BUCOKY TBEPAICTb Ha PiBHiI
(30-35) IMa Ta Hu3bkui koediuieHT TepTa ~0,1 [Akkaya S.S., Structure and properties of TiN coatings
produced with PIII&D technique using high efficiency rectilinear filter cathodic arc plasma / S.S.
Akkaya, V.V. Vasyliev, E.N. Reshetnyak, K. Kazmanli, N. Solak, V.E. Strel'nitskij, M. Urgen // Surface
& Coatings Technology. - 2013. - V. 236, P. 332-340.]. MoKpUTTA 30BHILLHIX NOBEPXOHb TEPTH FONOBKU
Ta KynbOoBOI onopu anmasonoaibHum BYrmeueBuMM MNOKPUTTSIM 3 (DINbTPOBAHOI BaKyyMHO-AYyroBol
KaToaHoT nnasMu 3 nojadeld Ha ocadKyBaHi NOBEPXHI BUCOKOBOJIbTHUX iMNYNbCHUX MOTeHUianis
HEeraTMBHOTO 3CyBY 3abe3nevyloTb BUCOKY aAresito LUmMx MOKPUTTIB A0 MOBEPXOHb, LU0 3axXULLATLCA,
HU3bKUI piBEHb BHYTPILUHIX HanpyXeHb npu 3abesneyeHHi BUCOKOT TBEPAOCTI He Hmkde 40 Ma Ta
HU3bkMIi koedpiyieHT Tepta ~0,1 [B.B. Bacunwes, A.A. JlyyaHuHos, B. E. CTpenbHuukuin HaHneceHue
anmasonogoBbHbIx nokpbiTui (AMM) Ha TopueBble MOBEPXHOCTM Koneu M3 kapbuga KpemMHus ans
CYyXMX rasoBbIX YNSIOTHEHMI ANA KOMNPECCOPOB BbICOKOro aasneHua // BAHT, cep. "BakyyMm, ynctble
marepuansl, ceepxnposogHuku”, Ne 1 (113) 2018, c. 88-92. Vasylyev V.V., Strel'nitskij V.E., Makarov
V. B., Skoryk M.A., Boyko I. V., Lazarenko G.O. DLC Coatings on Spherical Elements of HIP
Endoprostheses // European Journal of Engineering and Formal Sciences 2018, V. 2, Issue 3, P. 40-



10

15

20

25

30

35

40

45

50

55

60

UA 126363 C2

45]. Mpu KOB3a@HHI LbOro MOKPUTTHA MO NOKPUTTIO 3 HITPUAY TUTaHY KoedilieHT TepTa MK HUMMK
3MEHLUYETLCS Y A€Kinbka pasiB i gopiBHIOE BENMYMHM <0,1.

ToBLUMHA 3aXMCHUX MOKPUTTIB 3 HITPUAY Ta 3 anMasonodibHoro ByrneueBoro NOKPUTTS, He MEHLUA
HK 1,5 MKM, 3a6e3nevye He TiNbKW HaAiMHUIA 3aXUCT MOBEPXHI METany Big eneKTpoxiMivHOT Koposii, a
M OOCTaTHbO BUCOKMI pecypc ix poboTu 3aBASIKM CYTTEBOMY 3MEHLLEHHIO KOedilieHTa TepTa uux
NOBEPXOHb MNP TX B3AEMHOMY KOB3aHHiI.

HackpisHi 0oTBOpM B MPUTUCKHINA Wanbi, CHMETPUYHO po3TaLLoBaHi HABKOMO T OCi 3 AiaMEeTpPOM, LLO
He NepeBuLLYE OAHY TPETUHY BiACTaHI MiXK 30BHILLHIM KOHTYpPOM LAnbu i kpaem il LeHTpanbHOro
OTBOPY, LIEHTP SKMX PO3TALLOBAHO NO CepeauHi L€l BiacTaHi, 3abe3nevyoTb NPOHUKHEHHS BionorivHoT
piauHK y 3a30p MK MOBEPXHAMU TepTd BCepeauHi ronoBku. Lle we 6Ginblie 3meHwye koediuieHT
TEPTA MK HUMKU, a Takox 3abesneyye BMHOC HA30BHI MPOAYKTIB 3HOCY MiXK KOHTAKTYHOUUMM
NOBEPXHAMMU, LLIO YNOBIMbHIOE NOAanbLUNA TX 3HOC.

EHaonpoTes ronoBkM NPOMEHEBOT KICTKM MIKTbOBOro cyrnoba, Lo 3aaBNSETbCS, Y NOPIBHSIHHI 3
NPOTOTUNOM Ma€ BULLY MILHICTb | AOBrOBIYHICTb, NOKpaLUeHi (pyHKUIOHANbHO-KIiHIYHI BACTUBOCTI.

BuHaxig NOACHIETLCA CXeMaTUYHUM 300paXkeHHAM 3aranbHOro BUIMAAY €HAONpPOoTE3a rosoBKU
NPOMEHEBOT KiCTKM Y pO3pisi.

EHaonpoTes ronoBkM NPOMEHEBOT KICTKM CKNagaeTbCa 3 rONOBKM 1, NpOKCUMAarbHa YacTuHa SKoi
Ma€ 30BHILLUHIO NOBEPXHIO 2, WO agekBaTHa aHaTOMiYHii opMi rosiBKM NPOMEHEBOT KICTKM (Ha CXeMi
He MoKa3aHa), HibkkM 3 (Ha CXeMi MOBHICTIO He MOKa3aHa), WO BUIOTOBMEHA Yy BUIMSAAI KOHYCHOro
YOTUPMUAONATKOBOIO CTPUXKHA 3 MOB3A0BXHIMU | MonepeYyHuMn nasamu 4 i 5, KynboBOK onopoto 6 Ta
dnaHuem 7, WO ynupaeTbCa MpW iMAnNaHTauii Ha 3pi3 LWWAKW NPOMEHEBOT KIiCTKM (Ha CXeMi He
nokasaHa), a TakoXK 3 MPUTUCKHOT Wanbu 8 i uuniHAPUYHOT BTYMNKM 9, siKka OXONMIOE 30BHIi MPUTUCKHY
wanby 8 i GOKOBY MOBEPXHIO FOMNOBKU 1, YTPUMYIOUYM pa3oM 3 NMPUTUCKHOIO LANBGoK0 KynboBy onopy 6
HiXkkM 3 BcepeaunHi ronosku 1.

EHgonpoTes BiapisHAETLCA TUM, WO rosioBka 1 BIAHOCHO 1T NAOWMHKA 3 ANCTaNbHOro Kpato Topus
10 mae yBirHyTy cdepudHy noBepxHio 11, BUKOHaHy y BUrNA4i nonoBuHW cdepu 3a pagiycom
MeTaneBoi KynboBOi onopu 6, a OOKOBa MOBEPXHSA TOMOBKM 3 TOrO XX Kpakw Mae UMNiHAPUYHY
NOBEPXHIO 12, Ika HAa BUCOTI, IO HEe NepeBULLYE TPETUHU BUCOTU FONOBKU 1, NEPEXOAUTL Y KOHIMHY
noBepxHio 13 3 KyTOM Haxuny 1i TBIPHOT BIAHOCHO OCi ronoBKKU, KU He nepeBullye 45°, i aka mae
BUCOTY, HE MEHLLY, HiXK 1T UMNIHAPUYHA YacTuHa, giameTp aKkoi 6inbLini 3a giaMeTp KynboBOT onopu 6
He MeHLLUe HixK Yy 1,5 pasu.

EHaoonpoTes Bigpi3HAETbCA TaKoX TUM, WO MpPUTUCKHA wWwanba 8 mMae oTBip 3i cchepuyHoro
NMOBEPXHIO 14, WO yBirHyTa 3a paaiycom KynbOoBOT onopu 6, skuii BinbluMi 3a aiaMeTp Hkkn 3, ane
MEHLUWI 3a aiameTp KynbOBOT onopu 6, nMpu LbOMY 3OBHILLHIA diaMeTp BuwesragaHoi wanbu 8 He
Ginblue Hi>K 30BHILUHINA AiaMeTp UMNiHAPUYHOT YacTuMHKU 12 3 AMCTanNbHOrO Kpato ronosku 1. Mpu ubomy
UMMiHAPUYHA BTYNKa 9 30BHi OXOMMOE MPUTUCHY wWanby 8, uMniHapu4dHy 12 i KOHiYHY13 4YacTuHu
GOKOBOT NOBEPXHI FONOBKM 1 3 Ti AUCTANbHOrO Kpaw i Mae 3 NPOKCUMAanbLHOro kpatw pisb0oBi 0TBOPU
15, WO CUMETPUYHO pO3TaLLUOBAHi HA OOKOBIM NOBEPXHI BTYNKM HABKONO Ti OCi HABMPOTU KOHIYHOI
noBepxHi 13 ronoeku 1, i yTpUMye KynbOBY ONOPY BCEPEAMHI FONOBKM Yepe3 NPUTUCKHY wanby 13 3a
[OMOMOTOI0 TBUHTOBUX LUMNWUMBOK 16 3 KOHIMHUM TopueM 17, BKpyYeHUMX B pisbOoBi oTBOPKU 15 BTYNKKM 9.

MputuckHa wanba 13 mae wWoHaiMeHLWwe ABa A0AATKOBUX HACKPi3HMX oTBOpWM 18 3 aiameTpom
po3TallyBaHHS HABKONO OCi Wandu, KMl 3HAXOAUTLCS B MPOMKKY MK 30BHILLIHIM AiamMeTpom Lwandu
8 Ta 30BHILLHIM giameTpoM Ti chepruyHOro oTBOPY.

Btynka 9 BurotoeneHa y BUrnAgi rinb3y 3 BHYTPILWHLOK LMNIHAPWUYHOIKO NOBEPXHE 3 gHuMwa 19 3
Tl AUCTanbHOro TOpUA, AKa YTPUMYE NMPUTUCKHY Wwanby 8 i Mae oTeip 20, MeHLMI 3a giaMeTp wanbu
13, ane GinblKWA 32 MakCUManbHU AiamMeTp, Ha KOMY PO3TAaLUOBaHi HackpisHi oTeopu 18 waibu 8.
lNoBepxHA KOHIYHOro Topus 17 rBUHTOBUX LUNUNBLOK 16 BUKOHaHa 3 KYTOM Haxuny A0 iX OCi, MEHLLWUM
HK 45°, i 3 3aKpyrneHHAM BepLUMHU Ti KOHiYHOro Ttopusa 17 3 paaiycoMm 3akpyrneHHsi, HabaraTo
MEHLLMM, Hi>K 30BHILLHIN AiameTp rBUHTOBUX LUNWUALOK 16. HaHECEeHHA NOKPUTTIB 3 HITPpMAy TUTaHY Ha
YBIrHYTY cchepuyHy nosepxHio 11 ronosku 1 3 il aucransHoro topua 10, HA chepuyHy NOBEPXHIO
aHnwa 14 BTynku 8, yBirHyTOl 3a pagiycom KynboBOi onopu 4, 3A4iCHIOBANoOCh 3 MPAMONIHINHOMO
pxepena QinbTpoBaHOT BaKyyMHO-4YroBOT KAaTOAHOT nnasmu 3 TutaHosum katogom [USA Patent # US
9,035,552 B2, Method and Device for Transporting Vacuum Arc Plasma // Vasyliev V. V., Strelnytskiy
V. E.; assignee: National Science Center "Kharkov Institute of Physics and Technology" - No.
PCT/UA2011/000105; Date: 04.08. 2013; Date of Patent: 05.19.2015. B.B. Bacunbes, B.€.
CTpenbHuuUbknit. Cnoci® TpaHCNOpPTYBaHHA BaKyyMHO-AYrOBOT KaTOAHOT Mnasmu i3 inbTpyBaHHAM
Big MiKpo4acToK i nNpucCTpin Ans wnoro 3gincHeHHsa // MNMateHT YkpaiHu Ha BuHaxig Ne 97584 Big
27.02.2012, bion. Ne 4, 2012 p. C23C 14/35] npu nogadi Ha ocagKyBaHi NOBEPXHI BUCOKOBONbTHUX
iMNYNbCHMX NOTEHUianiB HEraTUBHOIO 3CYBY.

AnmasonogibHi ByrneueBi NOKPUTTA HAHOCUIIUCb HA OXONOMXKYBAHY 30BHILLHIO MOBEPXHK 2
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rosioBkM 1 i Ha NOBEPXHIO KYyNbOBOI onopu 4 3 npsaMOniHinHOro gxepena ginbTpoBaHOT BaKyyMHO-
AYyroBoi KatogHoi nnasmu 3 rpaditoBUM KaToAOM TaKoX Mpu nogadvi Ha ocampKyBaHi NOBEPXHI
BUCOKOBONbTHUX iIMNYNbCHUX NOTEHUianiB HEraTUBHOIO 3CyBY.

EHgoONpoTEs ronoBkM NPOMEHEBOT KICTKM BUKOPUCTOBYIOTb HACTYNMHUM YMHOM.

Ona Bu3HadeHHA MacwTalby i BiANOBIAHMX TUMNOPO3MIPIB €MEeMEHTIB €HAONPOTE3y MNPOBOAATb
peHTreHorpacdito nikTboBMUX Cyrnobie y ABOX NPOEKUISX, 3 BAKOPUCTAHHAM MapkepiB. MauieHT nexuTb
Ha CNWHI, YWKOAXEeHa BEPXHA KiHUIBKA 3HaxoAuTbCsA Ha npuctaBHoMy ctoni. [llicna aHectesil
nne4vyoBoro cnneTiHHA 3a KyneHkandom abo 3aranbHoi aHecTesii ctaHaapTHOT 06pobKkM onepauiinHoro
NonA YLWKOAXKEHY BEPXHIO KiHLIBKY 3rMHAIOTb | MAKCUMarbHO NPOrMHaloTb. BUKOHYIOTE po3pi3 LWKipy no
30BHilLHbO-3aHil NOBEPXHi NIKTbOBOT AINSHKA BEPTUKANBLHO 3BEPXY AOHU3Y, AKUA NOYMHAETLCA Ha 3
CM BULLUE 30BHILUHLOrO HAJABMPOCTKA MMEYOBOI KICTKM, a 3aKiHYYOTbCS Ha 5 CM Hukde cyrnoboBoil
WinuHM nikTeoBoro cyrnoba. Poscikatote dhacuiio, Tyno npoHukawTb Mk m. Brachioradi-alis Ta mm.
extensorum carpi radiahs longus et brevis 3 ogHoro 6oky i m. extensor digito-rum communis 3 iHLIOrO.
MoTim BMAINAITL M. supinator 3 rMMOOKOIO TiNKOK NPOMEHEBOro0 HepBa Ta BiABOAATb Bif rONOBKM
NPOMEHEBOT KiCTKM MedianbHO. BiakpueaiwTb cyrnoboBy NOPOXKHWHY i BUKOHYIOTb BapyCc-CTpec Ans
nepeannivyya. BuaanaioTb BianaMKyi rofiBKM NPOMEHEBOT KIiCTKWM, MPOBOAATL pe3eKuito i 3anuLlKis.
PuMepom po3cBepAniolTb KaHan y MpPOKCUManbHOMY Bigdini NpoOMEHeBOT KicTKM. OCTaTtoyvyHo
nigbuparots TUNOPO3Mip ronoBku 1. 30uparTb eHAoNpoTe3 3a iHAMBIAyanbHO BuBpaHUM
TUNOPO3MIPOM | KOHpirypauieto. Hixkky 3 BBOAATb Y KICTKOBO-MO3KOBWUI KaHaM MPOMEHEBOT KiCTKKU. Y
BUNAdKy ocTeonopo3y i dikcauilo BUKOHYIOTb 3a OOMNOMOIOK KiCTKOBOrO UemeHTy. [onoBky 1
BBOAATb, OAHOYACHO BMALUTOBYIOUM LWMbHWA KOHTaKT 3 NAEYOBOK Ta MiKTbLOBOW KiCTKamu. PaHy
BLUMBAKOTb NOLUAPOBO I aKkTUBHO ApPeHyloTb. lpoTarom 7 Ai6 nicns onepaTMBHOrO BTPYYaHHS
npoBoaATb aHTubakTepianbHy, npoTM3ananbHy Tepanito. 3 Apyroro AHs nicna onepauii XBopi
NpUCTYNaKwTb A0 NiKyBanbHOT (Pi3KynbTypyu 3 NOCTYNOBUM 30iNbLUEHHSAM HaBaHTaXKEHHA Ta obcsary
pyXxiB y NiKTbOBOMY CYrnobi.

BuHaxig NOACHIOETLCA NPUKIAA0M 3aCTOCYBaHHS.

KniHivHWA npuknag

Mauient B., 38 pokiB, oTpumaB NOOYTOBY TpaBMy MIBOro NiKTbOBOro cyrnoda - 3akpuTuin Nepenom
roniBkM npomeHeBoi KicTku. Mpu ornaai 6yno 3acdpikcoBaHo ckapru Ha 6inb, Habpsk, 3Ha4He
O0OMEXXEHHA pyxiB y NMIBOMY NiKTbOBOMY Cyrno6i. B nokanbHOMy CTaTyCi - y BEPXHIA TPETUHI MiBOTO
nepeanniyysa; BU3HAYMNM NOMIpPHMIA Hadpsik, 3Ha4yHy OOniCHICTL MpW nanbnauii NPOKCUMAanbHOT
TPETUHU NPOMEHEBOT KiCTKM, 06CAr MAaCUBHUX Ta akTUBHUX PYXiB y NMiBOMY MiKTbOBOMY Cyrno®i pisko
obmexkeHuin. KpoBoo®ir Ta iHHepBaLis NiBol BEpXHbOT KiHLIBKM HE MOPYLLUEHi. Ha peHTreHorpami nisoro
nepeanniyysa y ABOX Npoekuisix 6yno sacdpikcoBaHo GaratodpparMeHTapHUn Nepenom romnisku mniBoi
NPOMEHEBOT KiCTKM 3i 3MiLLEHHAM Bignamkis.

MegudHy gonoMory Hagaeanu 3 BUKOPUCTAHHAM €HAOMPOTE3a rofioBKU NPOMEHEBOI KiCTKU, Lo
3a5BAETHCA.

MauieHty bB. 3aiiicHeHO onepaudilo NO BUAANEHHK BianamkiB, 3 pe3ekuicelo roniBku niBoi
NPOMEHEBOT KICTKM Ta 3aMilleHHAM TFONiBKKM FiBOT NPOMEHEBOT KICTKM eHAgonpoTe3oM. Yepes 8 TUKHIB
32 KOHTPOSIbHOIO PEHTIEHOrPaMOI0 CNOCTepirany 3aA0BiNbHE MOMOXKEHHA IMNIAHTaTB, a 3a OrnsAgoM
nicns onepauii - BiACYTHICTb HAOpPsAKy i aecopMadii nepeannivdg. Obcar 6e36onicHMX pyxiB y niBomy
nikTboBOMY cyrnobi ctaHoBuB 175° npu posruHaHHi Ta 60° Npu 3aruHaHHI.

POPMYJIA BUHAXOLOY

1. EHAONPOTE3 rONOBKU NPOMEHEBOT KICTKM, LLO MICTUTL FONOBKY, 30BHILLIHA NOBEPXHS AKOT agekBaTHa
aHaTOMIYHIA (popmi ronoOBKM MNPOMEHEBOT KICTKM, HDKKY 3 KYfbOBOK OMOPOI0, PO3MILLEHO 3
NMPOKCUMAanbLHOrO Kpakw HiXKKW, WO BBeAeHa ycepeAuHy rornoBkM 3 1i AUCTaNbHOrC Kpawo, sIKUi
BiOPI3HAETLCA TUM, LLO rosioBKa BiAHOCHO Ti MAOWMHU 3 OUCTANbHOrO Kpaw il Topua Mae yBirHyTy
chepuyHy NOBEPXHIO, BUKOHAHY Y BUrNSAi NONOBUHKU chepu 3a paaiycoMm MeTaneBol KynbOBOT ONoOpu,
i 30BHILLHIO BOKOBY NOBEPXHIO 3 ii AMCTANBHOIO Kpaw UUMiHAPUYHOT (POPMU, sIKA HA BUCOTI, WO HE
nepeBuULLYE TPETUHU BUCOTKU TONIOBKU, NEPEXOAUTL B KOHIYHY MOBEPXHIO 3 KYTOM Haxuny i TBipHOT
BiQHOCHO OCi FONOBKW, LLO He nepesullye 45°, aka Mae BUCOTY, HE MEHLWY, HiK T UMniHAPWYHA
YyacTuHa, AiameTp SAKOT He MeHLWe Hik y 1,5 pady Oinblumii 3a giaMeTp KynbOoBOT OMNOpU, NMpU LbOMY
€HAO0MNPOTE3 rONOBKWM MPOMEHEBOT KICTKM A0AAaTKOBO MICTUTb NPUTUCKHY LLANGY, 30BHILLHIA AiameTp
SKOT He BinblLue, HiXK 30BHILUHINM AiameTp UMNiHAPUYHOT YaCTUHWU AUCTaNbHOTO KPaKo rOMNoBKU, sika Mae
OTBIp 3i chepUYHOIO NOBEPXHEID, LLIO YBIrHYTa 3a pafiycoM KynbOBOT onopu, sikuin GinbLunii 3a giameTp
HXKKM, ane MeHWWn 3a giameTp KynbOBOT ONOPKM, a TakoX LUUNIHAPUYHY BTYNKY, 9Ka 30BHi OXOMNOE
NPUTUCKHY WAanby, UMNIHAPUYHY | KOHIYHY YacTUHM BOKOBOT MOBEPXHI rONOBKK 3 1T AUCTANbHOIO Kparo i
Ma€ 3 MPOKCUMANbHOIO Kpaw pisbOOBi OTBOPU, LLO CMMETPUYHO PO3TALUOBAaHi HA OOKOBIN NOBEPXHI
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BTYJIKW HaBKOSO Ti OCi HABNPOTU KOHIMHOT MOBEPXHi FONOBKX, 3 NBUHTAMMW 3 KOHYCHUM TOpUEM, LLO B
HUX BKPYYEHi, SKi 4epe3 uuMniHAPUYHY BTYNKY i NPUTUCKHY wWanby yTPpUMMYIOTb KynbOBY OMOpPY
BCEpPEaNHi rOfIOBKMU.

2. EHponpoTes 3a n. 1, sikMi BiAPISHAETLCA TUM, WO NPUTUCKHA Wanba Mae woHaWMeHLIe ABa
[0JaTKOBUX HACKPiSHMX OTBOPW, CUMETPUYHO PO3TaLLOBaHWX HaBKOMO ii OCi, 3 AiaMeTpoM, WO He
NepeBULLYE OAHIET TPETUHU BiACTAHI MK 30BHILLUHIM KOHTYPOM LwWanbu i kpaem Ti LUEHTpanbHOro
OTBOPY, LIEHTP AKMX PO3TaLlOBaHO MO cepeauHi Liel BigCTaHi.

3. EHgonpoTtes 3a n. 1, 9kMin BiAPI3HAETBCA TUM, WO AHULWE UWNIHAPUYHOI BTYNKM Mae OTBIp,
JiaMeTp AKOro MEHLUMIA, HbK AiameTp NPUTUCKHOT wanbu, ane He MEHLUMA 3a AiameTp, Ha SKOMy
pO3TaLLOBAaHi HACKPI3Hi OTBOPU HABKONO OCi AaHOT wanbu.

4. EHponpoTes 3a n. 1, 9k BigPISHAETLCA TUM, LLIO KOHYCHUIA TOPELb FBUHTIB BUKOHAHO 3 TBIPHOIO
NOro MOBEPXHi, KYT Haxuiy SAKOT A0 WOro ocCi MeHwe HiK 45°, i mae 3akpyrneHHs NOoro KOHIYMHOT
BEPLUMHM 3 padiycoM, MEHLLWM, HK 30BHILLHIA giamMeTp rBUHTIB.

5. EHgonpoTes 3a N. 1, kM BiOPISHAETLCA TWUM, LLUO BHYTPILLHI NOBEpXHi TepTa rONOBKA Ta
NMPUTUCKHOT WAanbu MOKPUTI HITPMAOM TUTAHY, SKUIA HaHeCeHO 3 pinbTpoBaHOT BaKyyMHO-AYyroBoi
KaToaHoT nnasMu 3 nojadeld Ha ocadKyBaHi NOBEPXHI BUCOKOBOJIbTHUX iMNYNbCHUX MOTeHUianis
HeraTMBHOIO 3CYBY.

6. EHgonpoTes 3a n. 1, 9kuii BigpPISHAETLCA TUM, LLIO 30BHILUHI NOBEPXHi TEPTS rOMOBKK Ta KynbOBOT
Onopu NOKPUTI 3aXMCHUM anmasonoaibHum BYrneueBUM MOKPUTTAM, SIKE HAHeCeHe 3 hinbTpoBaHOT
BaKyyMHO-4YyroBoi BYrfeUeBOi nNnasmMu 3 nojadvyeld Ha ocagkyBaHi MOBEPXHI BUCOKOBOSMbTHUX
iMNYNbCHMX NOTEHUianiB HEraTUBHOIO 3CYBY.

7. EHponpoTes 3a n. 5 abo 6, skni BiAPISHAETBCA TUM, LLO TOBLUMHA 3aXUCHUX MOKPUTTIB 3 HITpUay
Ta 3 anMasonofibHoro ByrneLeBoro NOKPUTTS HE MeHLa HixK 1,5 MKM.

8. EHgonpoTes 3a n. 1, SkMi BiOPISHAETLCA TUM, WO BCi €NeMEHTU eHAoNpoTe3a BUIOTOBMEHO 3
TuTaHy abo 3 TUTAHOBOTO chnasy, Hanpuknag 3 BT-5.
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