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AKTyaJibHOCTb TeMbl. ToTa.JihHOe 3H)lorrpoTe3Hposam1e Ha 

cero)lH5IlllHHH )lCHh 5IBJrneTC5I COBpeMeHHhlM BhlCOKOTCXHOJIOfHqHhIM 

MCTO)lOM XHpyprwqecKoro JieqeHH5I T5I)KCJihIX rrospe)K.D,CHHH H 3a6orreBaHHH 

Ta3o6e)lpeHHoro cycTasa [ 1-7]. B 6011hll1HHcrne pa3BHThIX cTpaHax MHpa 

TOTaJibHOe 3H)lOIIpOTC3Hposam1e KaK rrp11.op11TeTHbIH MCTO)l rreqeHH5I 

rrepelllJIO H3 pa3p5ILl.a yHHKaJibHbIX B KaTeropmo 06b1qHbIX orrepaTHBHbIX 

BMellJaTCJlhCTB [8-10]. 
B HacToRmee speMR cymecrny10T 6011ee 60 rrpoH3BO.UHTe11eH: :noH: 

rrpoJJ,yKUHH [ 11] H C03)laHa M0lll,Ha5I HHJlYCTpI15I 3H.D,OIIpOTC30B H 

HHCTpyMeHTapH5I K HHM [ 12-15]. ITp11 3TOM c11e.uyeT OTMCTHTh, qTo 

KOHCTpy11posam1e 3H)lOIIpOTe30B HarrpaBJieHO Ha COBepllleHCTBOBaHHC 

HMeIOlll,HXC5I CHCTCM H HMIIJiaHTaTOB no ¢opMe, rrpHHUHIIY ¢11KCaUMH H 

KaqecTsy; Ha HCIIOJlb30BaHHe B rrpOI13BO.D,CTBe HMIIJiaHTaTOB HOBeHlllH:X 

MaTepHaJIOB H TeXHOJIOfHH, Ha rrpHMeHemie crreUHaJihHhIX KOMIIbIOTepHblX 

rrporpaMM [ 16-18]. TaK, B Coe):(HHCHHhIX Wrnrnx AMepHKH 3a ro.u 

BhITIOJlH5IIOTC5I 6011ee 200 ThIC5Iq TOTaJihHhIX 3H)lOIIpOTC3HpoBaHHH 

Ta3o6e):(peHHOfO cycTaBa H B 60-90o/o crryqaeB HCII0Jlh3YCTC5I KaK 

6ecueMeHTHa5I HO)l{Ka, TaK H 6ecueMeHTHhIH KOJirraqoK [19-20]. 
0J:(HaKO, HeCMOTp5I Ha IIOCT05IHHOe cosepllleHCTBOBaHMe 

KOHCTPYKUHH 11 TexHHKl1 HX 11Mrr11a1nau1111., ¢YHKUHOHaJibHbie 11cxo.n:b1 

3H)lorrpoTe3HposaHH5I He scer,11,a yL1.oB11ernop5IIOT rrau11eHTa 11 x11pypra 

[21-24]. 3To CB5I3aHo c TeM, LJTO K MOMeHTY orrepauHH y MHOfMX 

rrauHeHTOB 11MeeTC5I .D,Jll1TeJibHO cymecTBYlOlll,HH KOMIIJieKC KOCTHO-

MhillleqHOH rraTonornH [25-28]. C11Tyau1151 oCJIO)KH5IeTC5I eme H TeM, qTo 

3H)lOIIpOTe3bl B OCHOBHOH CBOeH Macce C03)laIOTC5I He HH)l11BH)lYaJihHO, a 

KaK ytt11sepca11hHOe cep11i1Hoe H3)len11e [29, 30]. 
0TeqecrneHHhJe ny6rr11Kau1rn npe)llllecrny10m11x neT ( np11 sceH: HX 

3HaYHMOCTl1 )lJI5I Toro speMCHH) cei1YaC He MOryT rrpe.n:CTaBJI5ITb 60.flhlllOfO 

HHTepeca, fIOCKOJihKY OHH OCHOBaHbl Ha H3Y4CHHI1 3¢¢eKTa 

3H)lOIIpOTe3HpOBaHH5I MOpaJibHO yCTapeBlllHMH MO)leJI5IMH, BO MHOfOM 

ycrnpeJIH H HCIIOJib30BaBlllHec5I MeTO)lhl HCCJie)lOBaH115I [31-39]. 
B KOHUC 20 CTOJieTH5I HayYHhie HCCJie)lOBaHl15I H JIHTeparypHhie 

)laHHbie MHOfHX aBTOpOB CBH)lCTCJlbCTBYIOT 0 TOM, YTO, HCCMOTP5I Ha 

o6Ha)le)KHBaIOlll,He pe3yJihTaThl 3H)lOIIpOTC3HpOBaHH5I, HMeeTC5I pHCK 

pa3BHTH5I OCJIO)KHCHHH B BH)le )l{HpOBOH 3M60JIHH H TPOM603M60JIHM Ha 

1rnrrax HMIIJiaHTaUHH 3H.UOTipoTe3a [ 40-42]. Xorn npe,llJIO)KeHhJ pa3rrHqHhie 

TCXHOJIOfHH 11 crroco6bI rrpo¢1111aKTl1KI1 pa3Bl1TI15I HMIIJlaHTaUHOHHOfO 

CHH)lpOMa [43, 44], HO HX YaCTOTa COCTaBml.eT 11-29% [45-48]. 
KpoMe 3Toro, H3BecTHo, YTO ueMeHTHhIH pa3.n:en 

3H)lOIIpOTe3HpOBaHH5I OTHOCJ.ITeJibHO pa3pa60TaH, HO 6ecueMeHTHbie 
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BepCHH npoTe30B )],0 C11X nop cosepweHCTBYIOTC5l, 4TO CBH)],eTeJibCTBYeT 06 

aK"ryaJibHOCTH paccMaTpHBaeMOH npo6JieMbI. 

TaKHM o6pa3oM, MO)l11cjrnKau1151 11 pa3pa6oTKa 3H)lonpoTe3oB c 

60Jibllll1M 4HCJIOM attaTOMH4eCKH a)J,aITTHpOBaHHblX THnopa3MepoB. 

fl03BOJ15lf0lll,HX BbI6paTb OITTHMaJlbHbIH Bap11aHT )J,J15l Ka)K)lQH KJ111Hl14eCKOll 

CHTyau1111 11 HarrpasJieHHOH Ha CHH)KeHl15l pHCKa pa3Bl1Tl15l HHTpa- !1 

fIOCJieonepau110HHblX OCJIO)l<HeHl1H, 5lBJI5leTC5! He B ITOJIHOH Mepe peweHHOi'l 

11 Tpe6yeT )],aJibHeihueii Hay4HOH pa3pa60TKl1. 

IJ,eJib HCCJieJJ:OB3HUSI. Mo,Il,11cp11KaUH5! 6e,iipeHHOfO 11 BepTJIY)KHOro 

KOMITOHeHTOB KOHCTPYKU1111 3H)lorrpoTe3a 6ecueMeHTHOH cp11Kcau:i111. 

HarrpasJieHHa5! Ha y11r1weH11e pe3ynhTaToB 11eYeH115! 6011hHhIX c 

3a6oneBaHl15!Ml1 11 ITOBpC)K)leHl151Ml1 Ta3o6e,iipeHHOfO cyCTaBa. 

3a.uaqu HCCJ1eJJ:OB3HHSI: 

1. y coseprneHCTBOBaTb 6e)lpeHHbIH 11 Beprny)KHbIH KOMITOHeHTbl 

KOHCTPYKUHH 1tt.n:onp0Te1a 6ecueMeHTHoi1 cp11Kcaw,rn. 

2. Jiby4HTh Ha ocHoBe MaTeMan14ecKoro MO)le1111posamrn 

Hanp5I)KeHHO-)lecpopMHpoBaHHOe COCT05lHHe KOCTHOH TKamr sepT11Y)KHOii 

Bna)ll1Hbl 11 npOKCHMaJibHOfO OT)lena 6e,Il,pa 11p11 HCI10Jlb30BaHIIH 

Mo.n:epH113HpOBaHHblX KOMITOHeHTOB 3H)lOnpoTe3a. 

3. Onpe,ll,emITh nyTeM 1KcnepHMeHTaJihHhIX 11 6110Mexam14ecK11x 

HCCJie)lOBaHHH np04HOCTHhle CBOHCTBa MO)J,11cp11u11poBaHHOH HO)KKJI 

3H)],OnpoTe3a 11 ee ycTOH4HBOCTb K )],HHaMH4eCKHM 11 CTaTl14eCKlli\I 

Harpy3KaM. 

4. ITposecTH cpasm1TenhHYIO K1111m1qecKyIO oueHKY 1cpcpeKTHBHocn1 

np11MeHeHH5! MOL{epHI13HpOBaHHOfO BepT11Y)KH0fO 11 6e,ll,peHHOro 

KOMilOHeHTOB 3H)],OflpOTe3a. 

5. l13y4HTh 6m:1)Kattw11e 11 oT.n:aneHHhie pe3yJihTaThI 11eqemrn. 

Hayquasi: HOBHJHa: 

1. Tipe,ll,JIO)KeH MO,Il,11cp11u11posaHHblH BepTJlY)KHbIH KOMfIOHe!H 

KOHCTpyKUHH 3H)lOnpoTe3a 6ecueMeHTHOH cp11Kcau1111 (ITaTeHT N2 27215. 
orry6n. 15.08.2013, bIOJl. N2 8). 

2. ITpe)lJIO)KeH ycosepwecrnosaHHhIH 6e,ll,peHHhIH KOMflOHCHT 

KOHCTPYKUHH 3H)J,orrpoTe3a 6ecueMeHTHOH cp11Kcaum1 (ITaTeHT N2 29059. 
orry611. 10.2014, Eron. N2 IO). 

3. Pa3pa6oTaH parnnHJlb )lJI5! o6pa60TKH KOCTHOM03fOBOfO KaHaJla 

6e,ll,peHHOH KOCTH rrp11 3H)J,onpoTe3HposaHHH Ta306e,Il,peHHOfO cycrnBa 

(l1HHosauttoHHhIH rraTeHT PK N2 23344, orry6n. 15.12.2010, bIOJl, N2 12) 
(IlpttJIO)Ketttte A). 

4. Ha octtose MaTeMaT114ecKoro MO)lemrposaHM51 ycTaHOBJJetto, 1 110 

Hanp5!)KCHHO-,Il,ecpopMttpoBaHHOe COCT05!HHe KOCTHOH TKaHH seprny)KHOii 

BITa)],HHbl 11 npOKCHMaJJbHOro OT)lena 6enpa npH 3H,llOnpoTe3HpoBarn111 
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MO.D.mpHUHpOBaHHhIMH KOMnOHeHTaMH 3H.D.OnpoTe3a 3Ha4HTeJihHO HH}f(e 

KpHTH'-1.eCKOrO. 

5. I1yTeM 3KCnepHMeHTaJihHhIX HCCJie,IJ;oBaHHH H 6HOMexaHHqecKoro 

MO,IJ;eJlHposaHH51 H3y4eHhI npoqHOCTHhie CBOHCTBa 6e,IJ;peHHOfO KOMITOHeHTa 

3H.D.OI1pOTe3a H ee ycTOHl{HBOCTh K .D.I-IHaMHqecKHM 11 CTaTHCTHqecKHM 

Harpy3KaM, KOTOphie COOTBeTCTBYIOT Tpe6osaHH51M Me}f(,IJ;yHapO.D.HOro 

cTaH.D.aprn ASTM F 2068. 
TaKHM o6pa3oM, rrpoqrnnaKTHKe H neqeHHIO }f(HpOBOH H 

TpoM603M6omrn, 51BJl51IOlll,HXC51 KOMITOHeHTaMH HMITJlaHTaUHOHHOfO 

CHH.D.POMa B nocne,IJ;HHe ,IJ;eC51TI-IJleTH51 y.D.eJl51eTC51 see 6011hwee BHHMaHHe. 

Pa3pa6aThIBaIOTC51 cxeMhl HHTpaonepaUHOHHOH KOppeKUHH B03MO}f(HOro 

COCT051HH51, a TaK}f(e cosepweHCTByeTC51 .D.H3aHH 3H.D.OrrpoTe30B, O.D.HaKO .D.O 
CHX rrop ,IJ;aHHOe OCJlO}f(HeHHe ITO ,IJ;aHHhIM JlHTepaTyphl MO)l{eT .D.OCTHraTh 

20%, qTo ITOJlHOCThIO HHBenHpyeT pe3yJlhTaThl apTporrnaCTHKH. 

I1ccne,IJ;oBaHH51 B 3TOM Hanpas11emm BhI3hIBaIOT orpOMHhIH ttayqHhIH 11 

rrpaKTHqecKHH HHTepec, TaK KaK Il03BOJ151IOT, B KOHeqHQM cqeTe, 

3Haq11TeJlbHO ynyqJlIHTh KaqeCTBO )J(l13Hl1 ｮ｡ｾｈ･ｈｔｏｂ＠ 11 Cl{HTaTb ｯｮ･ｰ｡ｾｈｉｏ＠

3H,IJ;OrrpoTe3HpOBaHH51 Ta306e,IJ;peHHOfO cycTaBa O.D.HOH H3 HaH6011ee 

ycneWHhIX B cospeMeHHOH opTorre,IJ;HH. 

8 



1 063op JlHTepaTypbI 

1.1 HCTOpHH M011,epHHJaQHH KOMOOHeHTa 

3H)J,00pOTe3a 

I1cTopmo BepTJIY')J<HOro KOMTIOHeHTa MO)f{HO Ha4aTb c pa6m 

M.N. Smith- Petersena (1938), KOTOpbIH rrp11 JieYeHHH rroBpe)f{)l,emiii 

Ta3o6e)l.peHttoro cycTa8a 11crrOJihJ08a.rI Ko1maYKH. O;rnaKo B 6oJibWHHCTBc 

pa6oT B KaYeCTBe rrep8oro C03)1,aTem1 TaKoH KOHCTPYKUHH tta3bIBa10T Urist 

(CIIIA), a rrpapom1TeJieM TOTaJibHOfO 3H)l,OrrpoTe3HpOBaHHR C4I1TaeTC51 

Philip Wiles, KOTOpbIH B KOHUe 30-x ro)l.08 rrpe)l.JIO)KHJI 3H)l.orrpoTe3 c 

MeTa.rIJI-MeTa.rIJIHYeCKOH rrapoi1 TpeHHR [I 6, c. I 20]. 

Ha tta4a.rihHOM 3Tane MOAepmnau1111 Ta308oro KOMTIOHeHTa 

OCHOBHbIM HanpaBJieHHeM 6bIJIO KOHCTpyHp08am:1e pa3JII14HbIX 811)1,0B 

l.farneK. TaK, 8 1941 r. Albee H Pearson npenJIO)KHJIH MeTa.rIJIHl.fecKyio 

auern6yJIRpHy10 qaumy, rrepmpep114ecKaR 1rncTh KOTopoii orr11pa.riacb Ha 

KOCTHYIO OCHOBY 11 cpHKCHpOBa.riaCb K Hett 811HTOM. McKee (AttrnHR) B 

1951 rony CKOHCTpyHp08aJI 3H)l,OI1pOTe3 c pa3heMHb!MI1 KOMTIOHeHTaMll. 

BepTJIY)f{HblH KOMilOHeHT COCTORJI H3 ccpepwrecKOH 4all1KH, KOTopa51 

KpenHJiaCb K KOCTRM Ta3a 811HTaMH, H T04HO COOTBeTCTBy10wei1 cf:! 
ccjJepw-recKoii roJIOBKH Ha KopoTKOi1 HO)f{Ke. Bee npm1em1eMhIC 

3H,[(OnpoTe3bI 8epTJIY)KHOH 8Tia)l,I1Hbl pacwaTbIBa.rIHCb 11 8bl3bIBa:m 

.n:ecTpyKTl18Hbie 113MeHeH11R 8 cycTaBHOM xpRwe fOJIOBKH 6e;:xpeHHOH KOCTJ! 

(17, c. 94]. 

B ,na.ribHeiiweM JJJIR 60J1ee npo4Hoi1 ｣ｰＱＱｋ｣｡ｵｾｲｮ＠ Beprny)f{HOro 

KOMrroHeHTa H )1,JIR npe)l.ornpawemrn pornum1 Watson - Farrar (1965) 
pa3pa6oTa.rIH Yawy, Ha Hapy)f{HOH noBepxHOCTH KOTOpOH HMeJIHCb illHilbl. a 
McBride (1955) rrpeJJJIO)KHJJ 8eprny)f{HbIH KOMITOHeHT c pe6pa'.\111 

(11, c. 142]. 

B KOHUe 60-x fO)l08 TIOR8J1511-0TC51 HOBb!e MO)l.HcpHKau1m. Huggler c 
coaBrnpaMH ( 1967) npenJIO)KHJI neJiaTb yrny6JieHHR Ha 8HyTpeHHcii 

IIOBepxHOCTH 4aIIIKH npoTe3a 11 BCTaBJJRTb B HHX I10Jll13THJieH08blC 

u:mnrnnpHKH, KOTOpbie )lOJI)f{Hbl 6hIJIH o6ecrre4HBaTb rrpOHHKH08eH I IC 

BHYTPh 11cKyccTBeHHoro cycTaBa c11HoB11a.ribHOH )KJ1JlKOCTH 11 CHH)f{aTb 

'rpeHHe Me)f{,[(y ccjJepH4eCKHMl1 JlOBepxHOCT51Ml1, HO 3TH UHJII1H)lpI1Kll 

6o1cTpo 113HaIIIHBa.ril1Cb [ 12, c. 103; 17, c. 94]. 

Ring P.A. ( 1964-1972) cOJnaJI C80H 8apHaHT TOTaJibHOI"o 

MeTa.rIJ1114eCKOfO 3H)l0IlpOTe3a c pa3beMHbIMH KOM!lOHeHTal\rn. LJ.am Ka 

KOHyCOBH)l.HOH cpopMbI JaKaHYHBanacb )lJIHHHhIM BHHTOM. OnHaKo B 

rrpou:ecce 3KCITJiyaTaUJ1H 3TOro 3HL(OllpOTe3a HepenKo J10MaJIC51 8H I I I 

aueTa6yJIRpHoro KOMHOHeHTa, '"-ITO rrp11B0)].11J10 K ero HecTa6HJ1bHOCTl1 [ 49 J. 

3ttnonpoTe3 Scales Duff-Barclay ( 1968) HMen opHrmrnJihHy10 

KOHCTpyr<LI,1110 aueTa6yIIRpHoro KOMTIOHeI-ITa, KOTOpblH 6hl.I 
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CKOHCTpyHpOBaH B BH,IJ.e JJ.BYX TOHKHX ccpepH4eCKHX 43WeK, coe,IJ.HHeHHbIX 

npH TIOMOI1JJ1 pe3b6bI. CHa4aJla HMTIJ13HTHpOB3J1H Hapy)I<HYIO qawKy, 

cjJHKCHpy5I ee K KOCT.51.M Ta3a WHnaMH, BBO,IJ.HMbL\Ui qepe3 HMeIOW.HeCR B Hett 

ornepCTHR, nocne '.HOro BBHH4HBaJ1H BTOpyIO 4aCTb [17, c. 94]. 
Muller (lllseiiuapHR) B 1965 roJJ.y pa3pa60Tan H s 1966 ro,IJ,y 

BnepBbie npHMeHHJl TIOJlHMepHbIH 3H,fl011pOTe3 BepTny:a<HOH Bna,IJ,HHbl B 

C04eTaHHH c 6e,D,peHHbIM KOl\HIOIIeHTOM 113 K063JlbT-XpOM-MOJ1H6,IJ,eHOBOro 

cnnaBa. ronosKa HMena mrnMeTp 32 iv1M. 

B 1967 ro,Uy R. Judet npc.u,1o)KIIJ1 TOTanbHbIH 3H,IJ,onpoTe3 

«Monobloc», r)],e nomcrm.nemrna5l. 11awKa oxsaTbrnana 6onee nonoBHHbI 

rOJIOBKH. 

AHanon111Hbre IICC!lC.JOsamrn nposo,iIJIJIIlCb H Ha nocTcoseTCKOM 

npocTpaHcrne. TaK. K.Tvl. C1rnaw [31) nepBbTl\I B CCCP pa3pa60Tan 11 

BHe,a,pHJI B npaKTHKY ueJThHOl\IeTaJl..'lWieCKIIII Hepa36opHbIH 3H,Il,011pOTe3 c 

MeTanJI-l\1eTaTJ.TUF1ecKoi1 napofi rpemrn. 51.l1. Illepwep B 1972 r. 

npe,a,no:arn.n Hosyio KOHCTPYKUIIK) 3HnonpoTe3a, r,IJ,e 6hrna npe.uycMoTpetta 

60.nee Ha;J.e)KHaR cpHKcauIIH 6onhworo BepTe.na [32, 36]. B 1971 ro.uy B 

UHTO mt. H.H. ITpnoposa 11011, pyKosoncrnoM H.A. Moswoswra [37] 6b!J1 

pa3pa6ornH nepBhili oreqecrneHHbIH pa36opHbIH 3H,IJ,onpoTe3 

Ta3o6e.:ipeHHoro cycrasa c l\IeTan.n-rromBTH.neHOBOH rrapoH: TpeHHR. 

3tt.::i.onpoTe3bI C1rnawa 11 l'vloswosn11a ,Uonroe speMR 11crroJib30BanHch B 

CoseTCKO\I Coro1e s pa3.lII4HbIX \I01llHpHKau1-rnx, B TO speMR KaK B cTpattax 

Esponb1 pa3s1n11e 6ecue:-.1eHTHoro 3H,ilonpoTe3Hposamrn Ta3o6e,D,peHHoro 

cycrnsa rrow.10 no :ipyroMy ff)iTir. 

B 70-x ro.Jax R. Judet rrpencrnsun csoi1 3H.IlOI1pOTe3 so <l>paHU,HH. 

KmmoHeHTbI 3H.J.orrpoTe3a HMenH aKpHJIOBoe noKphITHe. 

06Ha.Je)KJI83IOWHe nepBI!lJ:Hhie pe3y.HhT3Tbl npHBeJIH K ero MaCCOBOMY 

HCTIO.lb30Bamiro. Ho yA\e qepe3 HeCK0"1bKO neT KOJIH4eCTBO y,IJ,anReMhIX 

3H.JonpoTe3oB rrpeBbICILlO KO.ll!4ecrso ycTaHasmrnaeMbIX. Pa3pa60T4HKH, 

KOHe'-IHO A\e. ObLJl! Bhrny;r;:.:reHbI cH51Tb ero c npoH3BO,IJ,CTBa. 

Eecue:'IIeHTHoe TOTalhHoe 1HnonpoTe111posaHHe npowrro 3Tan 

BHHTOBhIX qaweK. oco6eHHOCThlO KOTOpb!X 6brna BHHTOBaR pe3b6a. qalllKl1 

ObLlH KOHIP-!eCKOtt ﾢｯｰｾＱＡｨｬ＠ HJIH B BHL{e norryccpepbl. BHHTOBbie rronacnr 

m1e.1I1 ..I.lHHY OK0.10 5 ｾＧﾷＡＺＧｉｉ＠ [50], H CTa6HJihHOCTb BepTJIY)KHOro KOMTIOHeHTa 

o6ecne4HBal3Cb 33 CY:eT HX Bpe3aHH5I B ry64aTyIO KOCTb. 

ｂｂｈｈＴｈｂ｡ｴｯｵｭ･｣ｾ＠ YarnKH 06ecne•msam1 Ha)le)KHYIO nepBHY:HYIO 
qmKcaumo. 

ｋｰ｡ｮｾｯ｣ｰｯｱｈｌｩ｣＠ Ha6moneHHR nasarrH 06Ha,IJ,e)KHBa1-0wHe pe3yJihTaThI 

ｾ＠ 5 ｾＮ＠ 52 J. 0JHaKo Ha 60.·1ee fl03,[{HHX CTa,Il,HRX KOJIH4eCTBO HeCTa6HJihHOCTeH 

·;:Ie:.Y:111e:1bHO so·1paCTa.10 [53]. Hans-Georg Srnank OTMe'-IaeT, 'HO TOJibKO 

ｾｉｦＭ•Ｎ＠ namiCHHJB qcpe1 CCMb rreT nocrre 3H)lOITpOTe3HpOBaHl1R 

Ｑｾ Ｑ ＮＱｴＮｲｮ＠ xc1pornHc H.1n y.::i.osrrersop1:nenbHb1e pe3yrrbTaTbI IIO wKane 
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Merle d'Aubigne and Postel. CornacHo 11ccne.uoBaHH5!M pa3HbIX aBTopoB, 

cpopMa BBHH4HBaIOmei1:c5! lfallJKH (KOHH4ecKa5! HJIM ccpepH4eCKa5!) HMeJia 

MHHHMaJibHOe BJI115!HHe Ha BbDKHBaeMOCTb BepTJIY)l<HOfO KOMCTOHeHTa. 

0.uHaKO .upyn1e rrapaMeTpbI BBHHLIHBaIOll\l1XC5! 4allleK O!<a3a.Ill1Ch 6oJIC(' 

HHTepeCHbI. I1p11MeHeHHe LiallleK c wepoxoBaTb!M flOKpbITHeM .uamurn 

JIY4lllHe pe3yJibTaTbl OTHOCHTeJibHO 4aWCK c rnam<0i1 noBepXHOCTbK). 

AHaJIH311py51 peHTreHorpaMrvihI nau11eHTOB co cpoKaMH Ha6n10.ueH115! no 4-x. 
neT, eBporreHCKHe y<IeHhie Bbl5!Bl1Jll1, l!TO 30HhI rrpocBeTJieHl15! CT05!BJ15!1-0TC}! 

Ha peHTreHorpaMMax ropa3.uo 6b1CTpee B cnyLia5!x BKPYLIHBamwttxc5! LialllcK 

c rna.uKoi1: rrosepxHOCThKl. Hccne.uoBaTeJIH o6b5!CH5!J{)T :no TeM, LITO 

lllepoxosaTa5! flOBepXHOCTh yBeJ1Hl!HBaeT flJIOllla.llb KOHTaKTa, CHJIY 

cuerrneHH5! 11 sepo5!THOCTh ocTemrHTerpaum1 [ 54]. )J,pyrnM cpaKrnpor-1, 

BJ1115ll0ll\HM Ha CTa611JihHOCTh BBlIHLIIIBaIOll\eHC5l LiaWKH, OKa3anaci, 

TOJill\HHa BHHTOBOH Jiorracn1. lleM TOJillle norraCTb, TeM 6onec 

pa3pylllHTeJibHOH OHa OKa3bJBaJiaCb .llJ15! cy6xOH.llpCL1bHOfO CJ105! rrp11 

pa3pa6oTKe sepTJIY)KHOH srramrnhr. CornaCHo Ha6n10.uemrnM P11pparo P .. 
l.IallJKH c 6onee TOJICTbIMH JIOflaCT5!MH OKa3b!BaJil1Cb MeHee ycTOHl!HBbl. 

TaK)Ke He.uocTaTKOM 3Toro s11.ua LiaweK HeKOTOpb1e asTOpbI CLIHTamr 

OTKpbITOe UCHTpaJibHOe OTBepcn1e, KOTopoe 06ecrre41rnaeT rrp5!MOil 

KOHTaKT rro11113T1111etta c KOCTbm. M11Kpo.us11)Kett115!, B03HHKa10m11e rrp11 

Harpy3Ke 11 pa3rpy3Ke BO Bpervrn UHKJia XO.llb6br, BeJIH K 1105!BJieHH!{) 

rrpO.llYKTOB 113HOCa fIOJ1H3THJ1eHa. KOTOpble BbI3bIBaJII1 peaKUHIO KJieTOK 

HMMYHHTeTa, a Te, B CBOJ{) OLiepe.ub, Bbrpa6aTbIBaJIH Jll130COMaJibHbl(' 

cpepMeHThl, l.!TO H rrpHBO.llHJIO K acerrTHLieCKOI1 HeCTa6HJibHOCTI I 

seprny)KHOro KOMIIOHeHTa [55]. 
bOJiblllHHCTBO aBTOpOB B CBOHX Ha61110neHH5!X llOKa3hIBamT' l.!TO 

BBHH4I1Ba10m11ec51 LiaWKH HMe!{)T HeynosneTBOpHTeJibHbie pe3yJibTaTbl, 11 

Bhl)Kl1BaeMOCTb 3Tl1X LiaweK He COOTBCTCTByeT Tpe6osaHH5!M cospeMeHHOii 

oprnrre.um1 [53, p. 654; 56; 57]. 
MHTepeCHbIH sapHaHT BepTJIY)KHOro KOMITOHCHTa rrpe.UJIO)KI UI 

HTaJib5!HCKHH rrpocpeccop L. Spotorno. Ilo11yccpepHt.recKa5! LiawKa 11Me:1a 

rrpope3H OT 3KBaTopa K uettTpy: no11y4a11och wecTb pa3.UeJI5!IOlllHXC}! 

nerrecTKOB, HCXOll5!ll\HX H3 ueHTpa. Ha ttapy)KHOH nosepxHOCTH nenecTKOB 

6hrnO TPH p51.Ua 3y6uoB, a BHyTpeHH5!5! 11aCTb HMena pe3h60BYIO Hape3KY ,il.1151 

BBHH41rnatt115! rro11113THJICHOBoro BKna.uhrwa. TaKa5! KOHCTPYKUII5I 

CT03BOJ151Jia MaH11rry1rnpoBaTh BeJIH4HHOH )lHaMeTpa 4aWKH. Iloc1c 

o6pa6oTKH BepTJIY)KHOH srra.u11HbI cppe3arvrn LiawKa co C)KaTbI:\111 

crreuHaJibHhIM HHCTpyMeHTOM JieneCTKaMH ycTaHaBJIIIBaJiaCb B 

rro.uroTOBJieHHOe JIO)Ke. 3aTeM HHCTpyMeHT cHmviaJic51, nerrecTKH LiaWK11 

pacrrpaBJ15!JlHCb 11 spe3am1Cb OCTpb!MH 3y6uaMH B KOCTHYl-0 TKallh. 

BBHH411Ba10mHJ1:c51 BKna.llhIW 113 rromnT1111eHa ewe 60J1hwe pa3.2lBMI ｾｵ＠

JierreCTK11 4aWK11 11 yc!lmIBaJI nepBlil!HYKl cp11Kcau111-0. 0,1].HaKo KO BC\.'\! 
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np0'-111M OCJ10'/l<HeHH51M, CB513aHHblM c ycTaHOBKOH BepTJIY)KHOro 

KOMDOHeHTa, ,uo6aBHJ10Cb eme H TO, 1HO JieneCTKH )TOH '-laUJKH 

OTJlaMbIBaJIHCh H3-3a TOHKOro OCHOBamrn. 

HosoH: ,uocTOHHOH aJibTepHanrnoi1 oKa3aJIHCb '-laUJKH 

nonyccpepH'-leCKOH cpopMbl, KOTOpbIC ycrnHaBJIHBaJIHCb 3a C'-ICT ynpyro-

)JlaCTH'-leCKHX csoi1:CTB Kocn1. Hx UJHpoKoe pacnpocTpaHeH11e o6b5ICH51eTC}I 

CXO)KeCTbIO c aHaTOl\Hl'-leCKill\I CTpoeH11eM sepTJIY)KHOH sna)lHHbl. 

y CTaHOBKa TaKOH '-laUJKH He Tpe6ycT y,uaneHl1}1 60JlbUJOro o6beMa KOCTHOH 

TKaHH. qaUJKa nonyccpep1rcrecKoi1 cpopMbI 3a6nsanacb B pa3pa6ornHHYIO BB 
TaK, '-ITO ee 3aKJIHHIIBaJIO B 00)],fOTOBJleHHOM JIO)Ke 3a C'-leT ynpyro-

)JlaCTH'-leCKHX CBOHCTB KOCTHoil TKam1. TaKaH cp11KCalJ,H}I cTana Ha3bIBaThC51 

«press-fit»: rrepBHYHa2 cpm;:cawrn rrpo11cxo)lHT 3a C'-leT C)KaT115I KOCTHOH 

TKaHH no nepIIMeTpy seprny)KHOil snaJJ,11HbI. ITepeJJ,a'-la Harpy3oK c KOCnI 

Ha '-laUJKY npOI!CXO)J,llT B OCHOBHOM B 30Hax I H Ill no Delee [58]. 

ITpeHMymecTBOl\1 JTHX 1raUJeK CTano To, '-ITO OHl1 11Menu nepBH'-lHYIO 11 

BTopwmyIO cpHKcau,HIO. I1epBII'-1Ha2 ,uocTHraJiach 3a C'-leT 3aKJIHHHBamrn B 

KOCTH «press-fit» H )J,OITOJlHIITCJibHOH cjmKcau,1111 BHHTaM11, a BTOpH'-1Ha51 -

3a cYeT ocTeOirnTerpaum1. 

ITpHMeHeHIIe 6ecueMeHTHOil: cpHKCalJ,1111 sepTJIY)KHOrO KOMITOHeHTa 

MeTOLl,OM <mpecc-cpllT>} HallIJIO csoe aKTHBHOe BHe,upeH11e B Ha'-laJie 1980-x 

[59, 60, 61], noJTO:O.IY l\IaKCIIl\laJibHO B03MO)KHblH cpoK Ha6JIIO,IJ,em1i1: 

COCTaBJI51eT '-IYTb 6onee 15-20 neT. TaK, aMep1maHCKl1e yYeHbie B CBOHX 

pa60Tax tta61110nam1 55 MOJlOLJ,hIX rrau11eHTOB (64 3H,IJ,onpOTe3a) no 55 neT, 

KOTOpbIM 6bIJIH yCTaHOBJleHbl 6ecueMeHTHbie )H,Il,OI1poTe3bl cpHKCalJ,HH 

<mpecc-cpun>. MHHHl\IaJlbHblH cpoK Ha6JlIO)leHH51 COCTaBl1Jl 15 JieT, rrptt 
)TOM Bbl)KHBaeMOCTb sepTJJY)KHOro KOl\II10HeHTa COCTaBHJJa 83%. 

OcHOBHYIO npH'-lHHY acenn1qecKoi1 ttecrn611JJbHOCTH asTopbI CB513bIBaIOT c 

H3HOCOM noJJHJTHJJeHa. K noxmKHM BhIBOLJ,aM npHXO,IJ,}IT H ,II,pyr11e yYeHbie 

[62, 63, 64]. P}l,IJ, asrnpos ilOKJla)lhIBaIOT o npeBocxo,IJ,HbIX pe3yJihTaTax 

6ecueMeHTHOf0 )HLJ,OnpoTe3Hposamrn BepTil)'il<HOro KOMOOHeHTa '-laUJKaMH 

c cp11Kcam1ei1 «press-fit». HeMeUKHH yYeHbIH Paul Bohm Ha6JJIOJJ:aJI 264 

ycrnHOBJleHHbIX 3H)lOnpOTe3a y 244 nalJ,HeHTOB [65]. y scex rralJ,HeHTOB 

HMeJ111Cb pa3J1H'-lHbie BXO)l5111lHe D:HafH03bI: HD:HOnaTH'-leCKHH KOKCapTp03 

(54,5%), )lHCITJlaCTH'-leCKHH KOKCapTp03 (22%), acerrTH'-leCKHH HeKp03 

fOJlOBKH 6e,II,peHHOH KOCTJI (9,8%), nocrrpaBMaTl1'-leCKHH KOKcapTp03 

(5,3%), nporpy3H51 seprny)KHOH srra,IJ,HHbl (3%), peBMaTOH,Il,HbIH aprpHT 

(2,7% ). Bo scex c11yqa51x 6brn ycrnHosJJeH 6ecueMeHTHbIH sepTny)KHbIH 

KOMOOHeHT c cp11Kcau11eH: «press-fit». CpoK Ha6JJIO,IJ,eHH51 COCTaBJl51Jl 11 JJeT. 

AsTop OTMe'-laeT, '-ITO H3-3a pa3BHBUJei1:c51 HHcpeKlJ,1111 rrp11lllJJOCb y.nanHTb 4 
3H,IJ,OnpoTe3a, HO 3a 11 JJeT HH O,IJ,HOMY nau11eHTY He npHlllJlOCb Y,IJ,aJI51Tb 

sepTJJY)KHb!H KOMITOHeHT BCJJeLJ:CTBHe acenn14ecKOH HeCTa6HJ1bHOCTH. 
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necU,eMeHTHbIH MeTO,U QH1KCaU,1111 KOMilOHeHTOB :rn,nonpoTe3a 

TIOJiytcll1JI MOl.l(HbIH TOJI40K ,UJI5I pa3Bl1Tl151 6naronap51 pe3yJibTaTaM OJibITOB 

Galante J .0., npoBeneHHhIX Ha )Kl1BOTHhIX. B cso11x '3Kcnep11MeHTax 011 

TIOKa3aJI cpaKT l1HTerpau.1m KOCTHOH TKaH11 B MeTaJIJil14eCKl1e 11MTIJiaHTaThl c 

wepoxoBaTOH nosepXHOCTblO [66, 67]. 3To np11BeJ10 K TI051BJJCH1110 

:mnonpoTe3HhIX c11cTeM 11Hoi1 cp1rnococp1111. CMbICJJOM ec 6b1J1 aKU.eHT Ha 

BTOp114HYIO qrnKCaU,HIO, KOTOpa51 npo11cxon11JJa 3a C4CT oco6bJX CBOHCTB 

nosepxHOCTl1 MaTep11ana KOMnoHeHTOB 3H,nonpoTe3a. Paprosky W.G. [68] 13 

CBOI1X pa6oTax )J,0JIQ)Kl1Jl 0 xopow11x OT,UaJieHHhlX KJJHHJ14eCKl1\. 

pe3yJJbTaTax 11cnOJ1h30Bamrn ·.mnonpoTe3oB H3 Ko6anhT-xpoMosoro crrnaBa 

c wepoxoBaToii nosepxHOCTbl-0. ITocsrenyIOmHe :>HnonpoTe3bl 

6ecu.eMeHTHOH cp11Kcau,1111 11MCJIH pa3JJl1lJHbIC np11cnoco6JICHI15! )].Jl}I 

Ha)J,e)KHOM OCTeOl1HTerpau.1111. 

TexHonorH51 110Kpb1T115! 

pa3BHTH5l. TaK, Hanp11Mep, P. 

YaWKH npowna onpeneneHHbie 3Tanb1 

Bizot c coaBTOpaM11 [69] noKJJa,nbrnaeT o 

HeynalIHOM OllbJTe HCTIOJJb30BaHH51 4aweK 113 THTaHOBOfO cnJJaBa. 

noKpbITbIX ceTKOH H3 LJHCTOro THTaHa. ITp11 pesm110HHhIX onepaU.H51X orn1 

06Hapy)K11Ban11 OTCJJOeH11e nna1-1osoi1 ceTKH OT LJaWKIL HecTa6HJihHOCTh 

4alllKI1 o6MICH5lJJaCh OCTCOJJI130M, 11Hnyu.11poBaHHb!M nponyKTaMH l13HOCa 

113 TMTaHOBOM ceTKH. 

)],pyrHM Hey,nal:!Hb!M np11MepoM MO)KeT CJlY)KHTb l1CllOJJb30BaHIIC 

THTaHOBoro HanhmeHH51. Heco6nI-OneHHe TexHoJJornJ:i cTano npHBOJIHTh I\ 

ToMy, YTO TOHKHH cnoi1 HanhmeHH51 crnn 0TcJJa11BaThC5!. ｍｯｭｈｾｲｮ＠

OCTeOHHTerpaU,H5l B IlOBepXIIOCTb lJaWKH OKa3bIBaJlaCb npoLJHee, 4CJ\l 

COC)J,HHCHHC 4aWKH c ee TIOBCpXHOCTHbIM CJIOeM. 

PeweHHe sonpoca o crn611JihHOCTH 6ecu.eMeHTHOro sepTIIY)KHOI o 

KOMilOHCHTa pa3JJHYHbIC qrnpMbl HaXO.DJIJll1 B COBepweHCTBOBaHI 111 

TexHonor11H: noKpbITH51 LiaWKH. Pocc11i1cKHC )Ke yLJeHbie Hawm1 npyroii 

rronxon. lfaBeCTHO, YTO LJHCTbIH THTaH f1 ero CllJiaBhl HMeIOT 1-1a116oncc 

6JJI13KHH K KOCTHOH TKaH11 Monynb ynpyrocTH H cnoco61-1ocTb I\ 

OCTeOirnTerpau.m1 c O)J,HOH CTOpOHbl, c npyroH: - )TO OTHOCIITeJibHO M5lfKl I ii 

MeTaJIJI, KOTOpbIM npH HCl10Jlb30Bat!I111 naeT 60JJblllOH o6beM H3HOCa [70]. 
An:eKBaTHa5:! 3am1na THTaHa OT H3Hoca rro3BOJIHJia 6b1 BHeJJ.pHTh B 

rrpaKTHKY 4alllKH, MaKCMMaJibHO npH6JIH)KeHHb!e cpI13J10;10rHYeCKlf I\ 

CBOHCTBaM KOCTHOM TKaHH BepTJJY)KHOH BTia)].HHbl. I1 3TO yJJ.aJlOCb c..aenaTb c 

ITOMOl.l(blO HOBOM opHfHHaJihHOH TeXHOJ10fl111 TCpMOBOJJ.Opo;:moii 

o6pa6oTKH THTaHa. CMbICJl :noro yttHKaJlhHoro MeTOJJ.a 3aKJII-OLJaeTC5l B 

H3MeHeHHH KpHCTaJIJIHLJeCKOH peweTKH THTaHosoro cnnasa. ITpu :>T0\1 

rrpoLJHOcTHbre csoiicTBa MeTaJIJJa n0Bb1wa1-0TC5! B JJ.CC51TKH pa3, 4To 

IT03BOJ151eT 3HaLmTeJibHO yseJJWIHTb 113HOCOCTOHKOCTb Tl!TaHa H Cl 0 

CTIJiaBOB, rrpH 3TOM K03cpcjmw1e1n y11pyrocn1 HC H3MeH5lCTC51 [71 J. 
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Ha poccui1cKoM pbIHKe 3THMH CBOHCTBaMH 0611a.uaeT 'IaWKa 6ecueMeHTHOH 

qmKcaUHH 3AK-MATl1 PfTY [70, c. 168]. 
I105IBJieHHe HOBblX H3HOCOCTOHKHX nap TpeHJ151 (KepaM!1KO-

KepaMWieCKa51, KepaMHKO-nOJIH3THJieHOBa51, MeTaJIJI-MeTaJIJI!14eCKa51), 

l1CilOJ1b30BaH11e 6011ee npOYHOro nOJIH3THJieHa c ycm1eHHbIMH 

nonepe4HbIMH CB51351MH (cross-linked polyethylen) yse1111YHBaeT 

B03M0)1(H0CHI 6ecueMeHTHOH cpHKcau1u1 H, HeCOMHeHHO, 6y.ueT 

cnoco6cTBOBaTb 3HaLJHTeJibHOMY yseJIHLJemuo cpoKa Bbl)l(HBaeMOCTH. 3TO 

cnoco6CTByeT pacwHpemuo noKa3aHHH K np11MeHeHHIO 6ecueMeHTHbIX 

BepTJIY)l(HblX KOMilOHeHTOB. 

B Hacrn»mee spcI\UI [72, p. 259] .u11» 3tt.nonpOTe311poBamrn 

BepTJIY)l(HOH BnamrnbI npmv1eH5!lOT YaUJKH pa3JIHYHb!X cpopM: 

no11yccpep11qecKHe (YaWKH HG, Ceraver, DePuy, Wagner H .up.); 

UHJIHH.Up114eCKHe Ｈｌｩｮ､･ｨｯﾱｾ＠ Judet); KOH!14eCKHe (Mitelmeier, Ring, 

Zweymuller); 11111HnCOBH.LlHbie (Lord). 

I1011ycq)epwrecKa» cpoprvrn JH.nonpoTe3a seprny)KHOH srra.n11ttbI 

OilTHMaJlbHa, TaK KaK coxpaH5!IOTC51 CTeHKl1 Bna.UHHbI, cy6xott.upanbHa51 

KOCTb OCTaeTC5! MaJIO IlOBpe)l(.ueHHOH, Me.uHaJibHa5! CTeHKa He 1-iapywaeTC5!:. 

3cpcpeKTHBHOCTb rrepe.uaq11 ttarpy3KH Ha qauJKy B TaKHX ycJIOBH5!X 

np116JIH)l(aeTC5I K qm3HOJIOfl1LJeCKI1M 3HaYeHI151M. lfamJ<a no11yccpep11qecKOH 

cpopMbI cpHKCHpyeTC51 B KOCTH 3a CYeT IlJ10THOH noca,llKH H C03,llaHH51 

«press-fit» 1cpq)eKTa npH ycJJOBHH, 4TO MHHHMaJ1bHOe noKpb!THe qawKH 

co6cTBeHHOH KOCTbl-0 COCTaBJI51eT He Mettee 70%. BMeCTe c TeM cpHKCaUH5! 

ccpepH4CCKOH LJaUJKH B ccpepHYeCKOH Bila,.lHHe He MO)l(eT 06ecrreLJ11Tb 

Ha.ue)l(HYIO nepBHYHYIO CTa6HJibHOCTb. I1epBHYHa5! cpHKCal{H5! 

nonycq)ep11YeCKl1X YaweK MO)l(eT 6bITb yc11JieHa BHHTaMH, npOBO.llHMbIMH B 

TeJJO fl0.llB3.LlOlllHOH KOCTH. I1o )laHHbll\I 3apy6e)l(HOH mITepaTypbl, 

npose.ueHHb!H BHHT yo1mrnaeT nepBHYHYl-0 cjH1KCaUHIO Ha 20%. 0.uttaKo y 

BHHTOB eCTb CBOH He.UOCTaTKH. I10113y<!eCTb IlOJ1113Tl1JlCHa MO)KCT npHBeCTH 

K KOHTaKTY c rOJJOBKOH BHHTa, YTO MOJKeT CTaTb )lOilOJJHHTeJibHbIM 

HCTOYHHKOM o6pa30BaH!15! ne6pHca [72, p. 260]. 
B11HTOBbre YaWKH o6ecneYHBaIOT 3Ha'mTeJJbHO 6oJJbWYIO nepBH4HYIO 

crn611JibHOCTb, qeM Ko1111qecK11e 11 ccpep11qecK11e. B na6opaTopttbIX 

ycJJOBH5!X BHHTOBbie YaWKH B 2,5 pa3a npeBOCXO.UHJIH ccpeptt:YCCKHe qaWKH 

no nepBH4HOH CTa6!1JibHOCT!1. I1o )laHHbIM pa3Jil14HbIX aBTOpOB cpopMa 

BBl1H4HBaIOwei1.c5! YaWKH (KOHHYeCKOH HJIH ccpepH4eCKOH) HMeJia 

He3HaYHTeJJbHOe BJll151HHe Ha Bbl)l(HBaeMOCTb BepTJJY)l(HOro KOMilOHeHTa. 

P11pparo 11. et a 1. ( 1991) np11Mett11JI YaWKH c wepoxoBaTbIM noKpbITHeM 11 

OTMeLJaeT 11yqIIJ11e pe3yJibTaTbl B cpaBHeHHH c qamKaMH c rna)lKOH 

IlOBepXHOCTblO. l1cc11e.uoBaTeJIH o6b5!CH5!IOT 3TO TeM, YTO wepoxoBaTa5! 

noBepXHOCTb yseJJHYHBaeT n11oma.Ub KOHTaKTa, CHJIY cuenJieH!151 l1 

Bep05!THOCTb OCTeOHHTerpau1111 [72, p. 261]. 
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Ha ycTOHY11socTb BBl1HYl1BaIOll.letto1 Yaw1rn smrneT TaK)!<e Tonm11Ha 

BHHTOBOH nonacn1. B pa6ornx P11pparo P. AOKa3aHo, '-ITO '-IaWKH c 6oJlee 

TOJICThIMH nonacTHMH MeHee yCToH'-I11BbI. )J,pyrnM He.LlOCTaTKOM '.noro BHAa 

qaweK 51BJ151eTc51 OTKp1noe ueHTpan1Hoe 0Tsepcn1e, KOTopoe 06ecne'-!11sacr 

np>IMOH KOHTaKT CTOJil13TirneHa c KOCTbIO. ITpOAYKTbl 113HOCa nomnTHJieml 

Bbl3bIBaJll1 peaKUHIO KJICTOK 11MMYHl1TeTa, a Te, B CBOIO O'-lepe.[{b. 

Bbipa6aThIBM11 Jll130COMaJlbHble q)epMeHTbl, '-ITO 11 npHBO)J}lJIO '' 

acenn1'-!ecKoi1 HeCTa611JibHOCT11 scpn1y)!(HOro KOMnOHe1-na. B HaCTO>IlUCC 

BpeM51 MHOf'He KJil1H11Kl1 B esponeHCKl1X CTpaHax OTKa3aJIHCb OT 

11cnon13osaH115! TaKHX '-!aweK, 01-111 3anpemeH11 K yCTaHoBKe B CllIA 11 

Katta)],e[72,p.262]. 

Kom1'-IeCK11e '-IallIK11 Ha1160Jlee '-lacTo llp11MeH5IIOTC5! B Espone. 

060CHOBaH11e HX HCCT0Jlb30Bamrn, 3tjltjleKTHBHOCTb 11 w11p0Koe BHe)lpeHHe 13 

npaKTHKY CB513aHO c vl3BeCTHbIM aBCTpHHCKHM ｏｰｔｏｬｬ･Ｉｬｏｾｉ＠

K. IJ,sai1M101111epoM. BMecTe c TeM 11cnon13osaH11e KOHHt.IeCKHX '-!awei,: 

HMeeT HeKOTOpbie He)lOCTaTKH: 3Ha4HTenhHOe y)lanett11e KOCTI-IOH TKam1 JI') 

BepT11Y)!(H0H BITa)],JIHbI, oco6eHHO H3 o6JlaCTl1 Me)],JiaJlbHOH CTeHKH, II 

TPYLIHOCTH B rrorpy)!(eHHH '-!aWKH Ha nonHyIO rny611Hy 113-3a Bhipa)!(eHHoro 

CKnep03a CTeHOK, KOTOpblH npen511crnyeT Bpe3aHHIO pe3h6hr. B 1-1aCT05llUCC 

speM51 npo¢eccopoM K. U,sai1MIOnncpoM npeAJlO)!(eH HOBbIH seprny)!(Hhlii 

KOMllOHeHT Bicon. qaw1rn BO q)pOHTaJlbHOH llJlOCKOCTH HMeeT D,Ba KOHyca. 

TeM caMbIM ll03BOJI5leT yMeHbWHTb '-llICJIO pe3CUHpyeMOH KOCTHOH TKaH 11 

[72, p. 263-265]. 

TaKHM o6pa30M, auern6yn51pHbIH KOMnotteHT c MOMeHTa co3nattw1 

rreps11x KOHCTPYKUHH npowe11, onpe.ueneHHhie 3Tan11 Mo.uepmnau11H 11 

H3MeHeHH51 KOHCTpyKnIBHhIX 3neMeHTOB H B 1-racTOHll.lee spel\1>1 

6ecueMeHTHhlH sepTny)!(HblH KOMllOHeHT )H)],OnpoTe3a Ta3o6enpeHHOI 0 

cycTaBa rrpe.LlCTaBJrneT co6oi1 LiawKy, KOTOpaH COCTOHT 113 MeTaJlJJH'-!eCKoii 

ocHOBhI 11 BKJla.LlbIWa. MeTanm1YecKaH ocHosa 6ecueMeHTHOro 

BepTJJY)!(HOro KOMnoHettTa 113rornsm1BaeTC5! 113 CoCrMo, cnnasos nnaIIa. 

Hep)!(aBeIOll.leH CTaJlH, BKflaJJ,bIW - 113 csepXMOJleKy.115!pHOf'O llOJllBTIIJlel Ill 

(CBMIT). ITo ¢opMe Mern11nw1ecKa5! '-IaCTb '-IaWKH MO)!(eT 6bnh B muc 
no11yccpep11, yce'-!eHHOfO KoHyca, a ,llJl51 peBH3HH HCll0Jlh3YIOTC5l OBaJlbHhlC 

Bepn1y:11rn11e KOMITOHCHTbl. HeKOTOpbre MO)leJlH HMeIOT ,Ll,OllOJll-IHTeJlbHblC 

3JieMeHTbl KperrneHH51 B BHD,e neneCTKOB, CK06, mraCTHH. 0CHOBHa5l cpop\t{l 

MeTanJIHlleCKOH OCHOBbI B llOCJ1e,QHHe fO,ilbl - rronyc¢epa. 

Cnoco6h1 KpenneHJrn 6ecuet11eHTHoro sepTny1KHoro KOMllOHeHrn 

Mo1yT 6h!Th no rrp11Hwmy «press-fit», c noMOll.lbIO caMottape3a10meik5I 

pe3h6bl, c llOMOll.lbIO BHHTOB, caMo3aI<Jll1HI1BaIOll.la5lC51. 

CospeMe1rna51 MeTanm1YecI<a5! octtosa 6ecueMeHTHOH '-!armrn )lOmK11a 

HMeTb no Hapy:>KHOH nosepxHOCTH nopllCTOe llOKpbITHe B BIUC 

MeJib'-!aHWHX wapHKOB, npOBOJlOKH HJll1 nJia3Mem-roro HallbIJICHH51 THTa11a 
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HJHI r11.r:i:poKc1rnarraTHTa. 0CHOBHhIM JJieMeHTOM B 6ecU,eMeHTHOH qall1Ke 

5Ism1eTCR BKJiaJJ:hllll H3 CBMIT. OrrTIIMaJibttoe KperrJieHHe 

rroJiyccj:>ep11qecKoro BKJiaJJ:hillla noJiyqaeTCR c noMOI.lJ,hIO p11HrepHoro 3aMKa, 

KOTOphIH cpIIKCHpyeT BKJiaJJ:hllll Ha JKBaTope qalllKil Il He .r:i:aeT eMy 

rrposopaq11BaThC5I, B TO )Ke speMR IIJIOTHO npH)l(HMaeT K MeTaJIJIIlqeCKOH 

OCHOBe. 

1.2 llCTOpHH MO)J.epHH33QHH 6eLt.peuuoro KOMilOHeHTa 

JHLt.onpoTeJa 

3TanbI pa3BHTHR JHJJ:OnpoTe3HposaHHR Ta3o6e.r:i:peHHoro cycTasa H 

Mo.r:i:epHH3aU,Il5I KOMilOHeHTOB 3HJJ:OI1pOTe3a HaII6oJiee IlOJIHO ocsemeHhI B 

oTeqecrneHHoi1 II 3apy6e)l(HOi1 JIIITepaType. Ha cero.r:i:HRlllHHH .r:i:eHh Ha 

phrnKe rroRBHJIHCh coTHH KOHCTPYKUHH JHJJ:orrpoTe3oB, s .r:i:ocTOIIHCTsax H 

HeJJ:OCTaTKaX KOTOphIX XHpypry HeJierKO pa3o6paThC5I. HanpHMep, TOJihKO B 

BeJIHKo6pIITaHHH s 1995 r. BhmycKaJIHCh 62 pa3JIHqHhie CIICTeMhI, rrp11qeM 

TIOJIOBHHa Il3 HHX II05IBHJiaCh B Teqemre IIOCJie.r:i:Hero .r:i:ecRTHJieTil51, qTQ He 

rro3BOJIReT cy.r:i:IITh, HaCKOJihKO OHII Ha npaKTIIKe oKa)l(yTcR Jiyqllle cTaphIX 

[73]. B TO )Ke speMR B CllIA, HaqHHaR c 2001 ro.r:i:a, 17 cpttpM H3roTOBJI5IIOT 

Il BhlCTaBJ15IIOT Ha npo.r:i:a)l(y 111 pa3JIIIqHhIX BIIJJ:OB U,eMeHTHhIX II 

6ecueMeHTHhIX CHCTeM JHJJ:OrrpoTe3HpOBaHII5I 6e.r:i:peHHOH KOCH! II 56 
pa3JIIIqHhIX rrpOTe30B seprny)l(HOH BIIaJJ:IIHhI [ 16, c. 152]. 

I1rnK, 3a IIOCJieJJ:HIIe 100 JieT HO)l(Kil 3HJJ:OI1pOTe3a Ta306e.r:i:peHHOro 

cycrnsa rrpeTepneJIII HaII60Jihll1IIe H3MeHemrn. MeH5IJIII IIX JJ:JIHHY, ¢op My, 

ceqeHIIe, cnoco6 cpHKCaU,HH B 6e.r:i:peHHOM KaHaJie, a TaK)l(e MaTepHaJihI 

(Hep)l(aBeIOI.lJ,a5I CTaJih, TIOJIIIMephl, KOMOXpOM II TIITaHOBhie CIIJiaBhl). Hx 

rrosepxHocn 6hrna rna.r:i:Koi1, MaTosoi1, ll1epoxosaToi1, pe6pttCTOM, c 

pe3h60H II T.JJ:. 

B OCHOBe BhI6opa cj:>opMhI HO)l(KII :m.r:i:onpoTe3a Jie)l(HT 

Heo6XOJJ:IIMOCTh HaMTII TaKYIO ¢op My' rrpII KOTOpOH rrepe.r:i:aqa Harpy30K Ha 

rrpOKCIIMaJihHYIO qacTh 6e.r:i:peHHOH KOCTII 6y.r:i:eT HaII60Jiee 6ml3KOM K 

HOpMe, a TaK)l(e yqIIThIBaeTC5I peaKU,II5I KOCTHOM TKaHII 6e.r:i:pa Ha 

IIMTIJiaHTaT. bOJihlllIIHCTBO cj:>IIpM rrpH II3rQTOBJieHHII JHJJ:OIIpoTe30B 

co6JI10.r:i:a10T cJie.r:i:y10mIIe Tpe6osaHIIR, npeJJ:b5IBJI5IeMhie K HO)l(KaM: 

- cj:>opMa - .r:i:syx- IIJIII TpexMepHhIM KOHyc; 

- OTCYTCTBIIe OCTpbIX rpaHeH:; 

- B03MO)l(HOCTh U,eHTpIIposaTb KOMilOHeHT B 6e.r:i:peHHOM KaHaJie; 

- OTCYTCTBIIe pe3KilX nepexo.r:i:os II3 OJJ:HOM cj:>opMbl B .r:i:pyry10 Ha 

BCeM nporn)l(eHIIII; 

- HaJIIIqIIe MeXaHII3Ma npOKCIIMaJihHOM, npoMe)l(yToqHOM IIJIH 

JJ:IICTaJibHOH cpIIKCaU,IIII (npII ycTaHOBKe ITO TIIny «press-fit»). 

TpexMepHbIH KOHyc :m.r:i:onpoTe3a npe.r:i:noJiaraeT, 'ITO B OCHOBe 

cj:>opMhI HO)l(KII Jie)l(aT TPII Kottyca. TaKaR cj:>opMa HO)l(KII JH.r:i:onpoTe3a He 
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HapywaeT B 60JibllIOH CTeneHl1 TpocjrnKy 6eL1,peHHOH KOCTl1. KocTHa5! TKaHb 

Ha sceM nporn)KeHHH np11H11MaeT Harpy3Ky, 611113Ky10 K TOH, KoTOpy10 

nonyqaeT B 3.ll,OpOBOM opraHl13Me H BOCCTaHasmrnaeTC5! BOKpy1 

3HLl,OnpoTe3a B COOTBeTCTBHJ1 c MOpcpocpymn.1,110HaJibHbIMl1 Kp11TepH5IMH. 

B o6ecneqeHHH HopMaJibHOro cpyHKu,110H11posaH115! HO)KKH 11rpaIOT 

pOJih 11 L!,pyrHe cpaKTOpbl.' nepB114Ha5! CTa6HJihHOCTb, KOCTHOe spaCTaHHe B 

nosepxHOCTh HO)KKH, H3HOC IlOJil13THJieHa s Y3Jie Ll.Bl1)KeHH» 11 L!,p. 

CTeneHb 3arroJIHeHH» KOCTHOM03rosoro KaHaJia HO)KKOH 3HLl,onpoTe3a 

TaK)l(e HMeer HeMaJIOBa)KHOe 3HaIIem1e. B nepshrx oTe'-!eCTBeHHhIX 

::m.n:onpoTe3aX HO)KKa HMeJia KpyrnyIO cpopMy 11 OIIeHb ITJIOTHO npHJieraJia K 

KOpTHKaJibHOMY CJIOIO 6eL1,peHHOH KOCTH. 3TO npHBOLl,11JIO K TOMy, 'ITO 

HO)l(Ka MOrJia ocymecTsrr»Th Topc110HHhie ns11)Ke1-111» s Ka1-1aJie. KpoMe Toro. 

rnKa» cpopMa cymecrneHHO 1-1apywaJia 3HLl,OCTaJihHYIO Kpose1-1oc1-1y10 ceTb !I 

3HLl,OCTaJihHOe KOCTeo6pa3osa1-111e. B oTnaJieHHhre cpoK11 rrocrre orrepau,111 i 

qacTO B03HHKaJia aTpocpH5! KOpT11KaJlbHOfO CJI05! 6e.z:i:peHHOH KOCTH BOKpyr 

HO)KKH 3HLl,OnpoTe3a H ero HeCTa6HJibHOCTb. 

ITp»MoyrorrbHOe ceqeH11e HO)KKH 31-1norrp0Te3a rro3BOJI5IeT nocTH4b 

CTa6HJihHOCTH 3H.l{OI1pOTe3a B pe3yJibTaTe HeCKOJihKHX TOIIeK KOHTaKTa 

CTeHKH HO)KKH c KOpTHKaJlbHblM crroeM L1,Hacp113a 6eL1,peHHOH KOCTH. ITpr! 

3TOM cyw;ecTsyeT B03MO)KI-10CTb coxpaHHTb 3H.l{OCTaJibHYIO cocy.ll,HCTYIO 

ceTb H C03Ll,aTb ycrrOBH5! Ll,JI5! KOCTeo6pa30BaHH5! B Il05!BHBllI11XC5! 

npocTpa1-1crnax. 

ITepsb1e 6ecu,eMeHTHhie 31-1.z:i:onpoTe3hI 11MerrH rrra.z:i:KyID rrosepxHOCTb, 

11 Me)KLl,y HHMH H KOCTblO scer.ll,a o6pa:mBbIBaJiaCh M5IrKOTKaHHa5! 

MeM6paHa, KOTOpa5! He Morna o6ecrre4HTb rrpOIIHYIO 11 Ll,JlHTe.JJhHYIO 

cp11Kcau,tt10. HeKOTOpb1e asTophI CB5!3hrnam1 Heynaq11 6ecu,eMeHTHoro 

npoTe3HposaHH5! c He.l{OCTaT04HOH «aHaTOMH4HOCTblO» HO)KeK H CJrn6oii 

rrepBH4HOH MexaH1111ecKoi1 cp11Kcau,Hei1. B CB5!311 c 3THM 6bIJIH pa3pa6ornHbI 

IIaWKH H HO)KKH, KOTOpbie JIYIIllle BI111CbIBaJIHCb B aHaTOMHIIeCKHe KOCTHb!C 

KOHTYPhI, a HX cpHKca1.1,H5! ocymecTBJI5!Jiach no T11rry «press-fit» 11m1 

BBHH4HBaHHeM B KOCTb. 

C ttMeHeM C.A. X0Mc11 CB5!3a1-10 BTopoe 1-1anpasne1-1He B pa3BHTl!!I 

6ecu,eMeHTHOH cp11Kcau,11H 3HLl,OllpOTe30B Ta3o6e.n:peHHOfO cycrnsa. 

C.A. XoMctt 11 coasT. ( 1972) npe.n:nmKHJIH H3roTOBJI5!Th HMnJiaHTaTbI m 

HH3KOMOL1,YJihHhIX MeTaJIJIOB c nopHCTOH nosepxHOCTblO Ll,Jl5! spacTaHH5! B 

Hee M5IrKoi1 TKaHH. B 1984 r. X.C. TyJinoc H coasT. coo6m1rnH o 

pe3yJibTaTaX np11MeHeHH5! TaKHX 3HLl,OnpoTe30B 11 OTMeTHJIH Ll,OBOJihHO 

60Jibll10H npou,eHT paHHIIX Hey.1:iaq ITO cpasHeHHIO c 1.1,eMeHTHoii 

cpHKcau,HeH. 0,IJ,HaKO aBTOpbl npeL1,nOJ10)KHJIII, 4TO 1-1eyL1,al!!! 

3HLl,OI1pOTe3HpOBaHH5! 6bIJIII CB5!3aHbl He CTOJibKO c spaCTaHHeM M5IrKOii 

TKaHH B rropHCTYIO noBepx1-1ocTb HMITJiaHTaTa, CKOJibKO c 
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He)l.OCTaToqHOCTblO MexaHHqeCKOH qrnKCUll,HH B npOKCHMaJibHOH qaCTH 

6e)l.peHHOH KOCTH. 

TpeTbe 11 caMoe pacnpocTpaHeHHoe HanpasneHHe pa3BHTHR 

6ec11,eMeHTHOH cpHKCall,HH npe,I1,nonaraeT KOCTHOe BpaCTaHHe B rropbl 

HMIIJ13HTaTa. ,ll,pyrnMH CJIOBaMH, rrpH '.HOM BH)l.e cpHKCall,HH KOCTb 

KOHT3KTHpyeT Herrocpe,Il,CTBeHHO c IIOBepXHOCTblO 3H)l.OrrpoTe3a 6e3 

HHTeprro31111,1111 MRrKoi1 TKaHH. ITepBoHaqaJibHO nop11cToe HarrhrneHHe 

HaHeCJIH Ha HO)KKH 0CTHHa-Mypa, KOTOpbie HCIIOJlb30BaJIHCb ＩｊＬｊｬｾ＠

O,Il,HOIIOJIIOCHOI'O 3H)J,OnpoTe3Hposamrn Ta306e,I1,peHHOro cyCTaBa, a 3aTeM H 

.IJ.JIR TOTaJibHoro. Pe3ynhTaThI npHMeHeHHR TaK11x 3H)l.orrpoTe3oB B KnHHHKe 

ony61111KoBaHbI C.A. 3Hr (1983). Hey,I1,aq11 rrp11 Hcnonh30BaHm1 3THX 

3H)J,OIIpOTe30B aBTOp o6bRCHHJ1 MaJiblM pRD,OM THnopa3MepoB HO)KeK, qTo 

He Il03BOJ1HJ10 rrepBOHaqaJibHO B )J,OCTaTOYHOH CTeneHH 33IlOJ1HHTb KaHaJI 

6e,I1,pa HMIIJiaHTaTOM (He)J,OCTaToqHOCTb neps11qHOH MexaHHqeCKOH 

crn6HJibHOCTH). 

3aTeM IIORBHJIOCb HHTepecHoe coo6111,eHHe 0 IIOJIO)KHTeJibHblX 

OT)J,aJieHHbIX pe3yJibTaTaX npHMeHeHHR KOMOXpOMOBbIX HO)KeK c 

IIOKpbITHeM 113 rnapHKOB. 0)].HOBpeMeHHO aBTOpbI OTMeTHJlH HeCKOJlbKO 

cnyqaeB rrepenoMa HO)KKH: KOHell, HO)KKH BKnHHHBaJICR B )l.H3cpH3, a 

OCTeOJIH3 B rrpOKCHMaJibHOH qacTH 6e)J,pa ocna6JIRJ1 cpHKC311,HIO HO)KKH B 

3TOM MeCTe, 4TO BbI3bIBaJIO 4pe3MepHbie Harpy3KH Ha )J,HCTaJibHYIO qaCTb H 

ycTaJIOCTHbie RBJieHHR B HeH. 

lfa MHOroq11c11eHHbIX 3KCIIepHMeHTaJibHbIX HCCJie)J,OBaHHH H3BeCTHO, 

4TO rropHCTOe IIOKpbITHe )J,0Jl)KH0 OTBe43Tb orrpe,Il,eJieHHblM 

reoMeTpHYeCKHM Tpe6osaHHRM. ITopbI B rrosepxHoCTH .[lOJI)KHbI 6bITb 

pa3MepoM 100-1000 MKM, a HO)KKa )J,OJl)KHa 6hITb IIOKpbITa Ha 30-70% 
nosepxHOCTIL 

Ho)KKH 6hmaIOT rrpRMhie 11 113orHyThre, YTO o6bRCHReTCR 

aHaTOMH4eCKHM CTpoeHHeM npoKCHMaJibHOro OT.[lena 6e,I1,peHHOH KOCTH. 

ITpeHMylll,eCTBO rrpRMblX HO)KeK COCTOHT B TOM, YTO HX MO)KHO 

HCil0Jlb30BaTb KaK .[lJIR rrpaBoro, TaK JI .[lJlR neBoro cycTaBa, a He)l.OCTaTOK 

JIX - CJIO)KHOCTb nosopoTa B KaHaJie, Koraa Tpe6yeTCR ycTaHOBKa rneHKH B 

IIOJIO)KeHJIH aHTeBepCHH. lfaorHyTbie (HJIH «aHaTOMHqecKJie») HO)KKlf 

npJI3BaHbl 3aIIOJ1HHTb 6e,I1,peHHbIH Kattan B COOTBeTCTBIUi c ero 

aHaTOMHqeCKHM CTpoeHHeM H o6ecrreqHTb, T3KJIM o6pa30M, 6oJibilIOH 

KOHTaKT KOCTH c HMIIJlaHTaTOM. KpoMe Toro, B 3THX HO)l(Kax yqHTbIBaeTCR 

aHTeBepcJIR rnei1KH H ronoBKH. Cy111,ecrny10T rrpaBbIH JI neBhIH sap11aHTbI 

H30rHyThIX HO)KeK. ITpH HX rrp11MeHemm rrpoJICXO.IJ.HT MeHhrne BhIBHXOB 

ronOBKH B IIOJIO)KeHHJI Hapy)KHOH pOTall,HH 6e,I1,pa H HCKJIJOqaJOTCR 

poTaUHOHHhie nosopoThI HO)KKH BHYTPH KaHana. 
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Bo Bcex cnyi-Ia5lx HO:>KKH (rrp5!Mbie H H30rHyTbie) aoJI:>KHbI HMeTh 

KJIHHOBH.llHYIO cpopMy B COOTBeTCTBHH c cpopMOH KaHaJia B rrp5!MOH H 

6oKOBOH rrpoeKU:H5!X. 

B rrocneaHHe 20 neT B opTorreaH4ecKoi1 rrpaKTHKe rro5!BHJ1HCh HO)J(KJI 

c rropHCTbIM IlOKpbITHeM 6ecu:eMeHTHOH cpHKCaU:HH H 6e3 BOpOTHHKa. 

MHoroqHcrreHHhie Ha6rr10aemrn rroarnep:>KLJ.aIOT 1cpcpeKTHBHOCTb 11x 

11crrOJib30BaHH5!. HeyKOCHHTeJibHO .llOJI:>KHa co6JIIO,llaThC5! rrrroTHa5! rrocaaKa 

HO:>KKH no THITY «press-fit» ,llJI5l rrorryqeHH5! HaLJ.e:>KHOH rrepBH4HO(! 

MexaHH4ecKoi1 cTa611rrhHOCTH H cp11Kcau:1111. Cei1qac TaKHe HO:>KKII 

BhmycKaIOT MHorne cp11pMbJ: Biomet (HO)f(Ka Taperloc), DePuy (Corail). 

Skryker (Omnifit). 

BMecTe c TeM y6eLJ.HTeJihHhIX ,UaHHhIX o rrpe11Myw:ecrne Ho:>KeK c 

BOpOTHHKOM rrepea HO)f(KaMH 6e3 BOpOTHHKa Ha cero.[{H5lll1HHH aeHb HeT. 

3TOT Borrpoc ocTafac5! OTKphIThIM. B KJIHHHKax np11MeH5!IOT 3H,UorrpoTe3bI 

6ecu:eMeHTHOM cp11Kcau:1111 KaK c BOpOTHHKOM, TaK H 6e3 Hero. 

HO)f(KH l(BaMMIOJIJiepa SL-Plus 11Me10T TaK)f(e KJJHHOBHLJ.HYIO cpopMy. 

O,UHaKO yrorr CXO)f(LJ.eHH5! I1JIOCKOCTei1 KITH.Ha COCTaBJI5leT OKOJIO 6°. 

Me,UHaJihHhIM Kpai1 HO:>KKH HMeeT 60JihlllOH pa.uHyc H B BHLJ.e napa60Jibl 

rrJiaBHO rrepeXO,llHT Ha weJ:lxy. c 6oKOB HO:>KKa I1JIOCKa5l, wepoxoBaTa5l, B 

rrorrepe4HOM ceqemm HMeeT cpopMy qeTh1pexyrorrhHHKa co crrra:>KeHHhIMII 

yrrraMH. 

<l>HKcau:1rn HO)J(KH rrpOHCXO.[{HT B cpe,UHeM KOHyce, yroJI KOTOporo 

paseH 6°. ITnorn:aLJ.h 3TOro KOHyca 6orrhwe rrrrow:aLJ.H KoHycoB I 11 II I. 
,[l,pyrnMH crrosaMH, 11crronh3Y5! HO)KKY SL-Plus, MO)KHO LJ.06HTbC51 

ycTOM4HBOM MexaHH4ecKoi1 cTa611rrhHOCTH. Harr11q11e THTaHa B cocTase 

crrrraBa (Ti6A14Nb) H wepoxosaTOCTb rrosepxHOCTH crroco6crny1:0T 

LJ.OITOJIHHTerrhHOH 6ttorrornqecKoi1 cpttKcau:1111. B crryqae oceLJ.aHH5! HO:>KKII 

rrpOHCXO,llHT ee 3aKJ1HHHBaHHe B cpe,UHeM KOHyce. 

B f epMaHHH s rrocrreLJ.HHe roLJ.hI yCTaHasrr11BaIOT MHoro HO:>KeK 

Bicontact cpttpMhI Aesculap. Ho)l{Ka B cpeL1.He(1 qacTH HeCKOJihKO Harro-

MHHaeT HO:>KKY SL-Plus H TaK)Ke cp11KCHpyeTC5! B cpe,UHeM KoHyce 6e,Upa. 

B rrpoKCHMaJihHOM qacTH HO)f(Ka HMeeT rropHcToe rroKpbITHe H ,UBa 

.uyroo6pa3HbIX cprraHu:a. 3a cqfa rropHCTOrO I10KpbITH5l rrpOHCXOLJ.llT 

6110Jior11qecKa5! BTopwrna5! cpHKcau:m1 HO)KKH, a ,Uyroo6pa3Hhie cpnaHU:hI B 

BH.Ue MaJieHbKHX BOpOTHHKOB orr11pa10TC5l Ha ry6qaTyIO KOCTh, 4TO 

orpaHH4HBaeT aKCHaJihHOe cMern:eHHe HO:>KKH. PawrrHrrH LJ.JI5l HO)f(Kll 

Bicontact He Y.llaJI5IIOT ry6qaTy10 KOCTh 113 KaHana, a yrrnoTH5IIOT ee no 

CTopoHaM. 

B r. J1106eK (fepMaHH5I) 6brna pa3pa6ornHa CHCTeMa yBem1qeH1151 

rropHCTOCTH Ha rroBepxHOCTH HO)f(eK .UJI51 I10BhIWeHH5l Ha)l,e)KHOCT! I 

611orror11qecKoi1 cp11Kcau:1111. ITo crreu:11aJihHOi1 TexHonor1111 C03,UaH bl 

ITOBepXHOCTH IlOLJ. Ha3BaHH51MH «Kopanrr», «Kopann-cpopTe». 
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KaK TIOKa3aJI OTibIT, ry6i.iaTa51 KOCTb BpacTaeT B TaKyIO TIOBepXHOCTb 

OLJeHh XOpOWO. 0,IJ,HaKO B c11riae y,IJ,aJieH1151 HO)l{KH BO BpeM51 peBI13HH 

B03HI1KaIOT 6onhrnne TPY.LJ.HOCTH IIMeHHo H3-3a CHJlhHOro KOHTaKTa HO)l{KH 

c KOCTbIO. 3To CTaJIO rrpIIYHHOH He CTOJlb lllHpOKOrO rrpHMeHemrn TaKl1X 

CTPYKTYP B rrpaKTHKe. 

TipHMeHemre HO)l{eK 6ecueMeHTHOH ¢11Kcau1111 He ITOJIHOCTblO 

Y.Ll.OBnernop51eT rrpaKT11KyIOm11x opTorre,IJ,OB. MeTO.Ll.11Ka qmKcau11H 

COTip51)1{eHa c p51.Ll.OM rrpo6neM. 3To CJlO)l{HOCTb rrepBHYHOH MexaH11qecKOH 

¢11Kcaum1, rrepenoMhI 6eapa nptt ycTaHOBKe HO)l{Kl1 no T11rry «press-fit», 

«stress-shielding» c peMo,IJ,em1poBaH11eM rrpoKCl1MaJihHOH qacT11 6e,IJ,pa, 

60J1b B 6e,IJ,pe, OCTeOJIH3. 

B HacTo51mee BpeM51 6onhWHHCTBo 3apy6e)l{Hhrx 11ccne,IJ,0BaTe11eJ:i 

6ecueMeHTHbie HO)l{Kl1 :rnaorrpoTe3a )J,eJl51T Ha 6 OCHOBHblX THf10B c yqeTOM 

HX cjJopMbl, qTo 51BJl51eTC51 MO.Ll.Hcp11KaUHeJ:i: Knacc11cjJHKaum:1, OI111CaHHOH 

Berry, BbI)J,eJl51BWei1 4 KaTerop1111 [74]. 3Ta CHCTeMa OCHOBaHa Ha nnoma.Ll.11 

KOHTaKTa c KOCTbIO 11 30He ¢HKcaum1 OT rrpOKCl1MaJibHOH K .Ll.HCTaJibHOH. 

0Ha He BKJIIOYaeT MO,IJ,eJIH HO)l{eK, OCHOBaHHbie, B OCHOBHOM, Ha cp11Kcau1111 

B wei1Ke 6e,IJ,pa. B ,IJ,aHHOH KJlacc11¢HKaUHl1 THI1bl OT 1 )J,0 4 - 3TO rrp51Mbie 

HO)KKH H c B03pacTaHHeM 30Hbl KOHTaKTa OT nepsoro THITa K lfeTsepTOMy. 

T11nb1 1, 2, 3 KJl:HHOBH.Ll.Hhie HO)l{KH .Ll.Jl51 .Ll.OCTH)l{eH115I 6011ee 

npOKC11MaJibHOH cjJ11Kcaum1 H THf1 4 - HO)l{KH c I10KpbITHeM no sceli 

rrosepxHOCTH .Ll.Jl51 .Ll.OCTl1)KeHH51 .Ll.HCTaJlhHOH cpHKcau,1111. T11rr 5 

MO.Ll.YJibHhie HO)l{KH 11 nm 6 - H30fHYTbie, aHaTOMHlfeCKOro )J,H3attHa, 

KOTOpbie HCf10Jlb3YIOTC51 pe)l{e. HecMOTp51 Ha TO, 4TO B 3TY Knacc11cjJ11KaU,HIO 

MoryT He BI111CaTbC51 MO,IJ,eJIH, KOTOpbie 6ynyT C03,IJ,aHbl B 6y.Ll.ymeM, OHa 

BMemaeT B ce651 f10)J,aBJI51IOIIJ:ee 6oJiblll11HCTBO 11cnOJih3yeMbIX cero,n;H51 

HO)KeK c .Ll.JlHTeJihHbIM cpOKOM KJIHHH4eCKoro rrp11MeHeHl15I. 

Krr11HwieCKHe pe3ynhTaThI rrp11MeHeH115I 6ecueMeHTHhIX HO)l{eK 1 T11rra 

noKa3aJIH, 4TO B cpe)lHeM qepe3 15-18 JleT «Bbl)l{HBaeMOCTb» npoTe30B 

COCTaBHJla 90%, npH 3TOM 6orreBOH CHH.Ll.pOM HMeJIC51 y 25% [75-83]. 

B pe1y11hTaTe 11ccne.n;osam1i1 11cnonb30BaHH51 HO)l{eK BToporo T11na 

6bIJlH rronyqeHbI oT1111qHb1e cpe,IJ,HecpoqHbie 11 )lOJirocpoqHbie pe3y110TaTbI 

[84-87]. 

AsTOpbI coo6maIOT o 100% BbI)KHBaeMOCTl1 3H,n;onpoTe3oB s cpe,n;HeM 

qepe3 10,3 neT 113 85 cnyqaes, rrp11 :noM cpe)lH11rr B03pacT nau11eHTOB 

COCTaBl1Jl TI51Tb)leC51T .[(Ba ro)la [87, p. 59; 88]. 

AHanor11qHb1e 0Tn11qHbie )lOJirocpoqHbie pe3ynhTaTbI 6bIJil1 

nonyqeHbI TaK)l{e np11 11crronb30BaH1111 KOHCTPYKUHH T11na 3A, B, C, y 

KOTOpbIX «Bbl)KHBaeMOCTb» npoTe3a COCTaBHJia 95,5-98,2% B cpOKH 

.Ll.O 18 rreT [88, p. 148; 89-95]. 

BbI)l{HBaeMocTb HO)l{eK 3HnonpoTe3oB qeTsepHoro T11na 3a .Ll.Ba)luaTb 

rreT 6hma npesocxo)lHOH (96, 1-99, 1 % ). Eorrb B 6e)lpe BbI3brnana 
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