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CmambR noceRU1,eHa paccMompeHu10 npo6JLeM 3Haonpome3upoeaHuR mmo6eapeHH020 cycmaea 
e ycJLoeuRx lUupo1w20 eHeapeHuR 3mou onepa4uu e MeautAiw-tcKy10 npaKmuKy u 04eHKe nepc­
neKmue npuMeHeHuR KfluHoeuaHbtX 6eapeHHbtx HOJJCeK 6ecwMeHmHou rpuKca4uu Ha npuMepe 
eb1coKomexHoJL02u11Ho20 ome11ecmeeHH020 3Haonpome3a J1JLb3a. PaccMompeHbt mexHu11ecKue 
xapaKmepucmuKu uMnflaHmama, oco6eHHocmu xoaa onepa4uu c e20 ucnoJL b3oeaHueM, paHHue 
u cpeaHecpo11Hbte KflUHu11ecKue u peHm2eHoJL02u11ecKue pe3yJL bmambt 581 onepamueH020 eMe­
lUameJLbcmea. B cpoKu 1, 2 u 3 2oaa nocJLe onepa4uu omMe11eHo cma6uJLbHoe yJLy11lUeHue 
rpyHK4uu ma306eapeHH020 cycmaea - c 37, 6 6aJLJLa no Xappucy ao onepa4uu ao 89,3, 92,2 u 
89, 1 6aJLJLa coomeemcmeeHHO. BbtJJCueaeMocmb 6eapeHH020 KOMnoHeHma 11epe3 6 JLem nocJL e 
onepa4uu cocmaeuJLa 98, 6%, 06U1,aR - 96,2%. J(oKa3aHa yHueepcaJLbHOCmb aamw20 6eapeH­
Ho20 KOMnoHeHma, n03(30Jlf{,IOUl,aR ao6ueambCJI, Haae:>JCHOU nep8Ul1HOU u emopU11HOU e20 qJUK­
ca4uu y a6coJL10mH020 6oflblUUHcmea na4ueHmoe. floJLy11eHHbte aaHHbte no3eoJLR10m 20eopumb 
0 HaaeJJCHOCmU KflUH08UaHblX 6eapeHHblX HOJICeK 3Haonpome308 ma3o6eapeHH020 cycmaea U 

3Ha11umeflbHblX nepcneKmueax npuMeHeHUfl 8 lUUpOKOU KflUHUl1eCKOU npaKmUKe. 

Kn IO lJ e B bl e C n OB a : ,LJ,e<popM11py10w1111 KOKCapTpO3 , nepenOMbl 11 flO)KHble cycTaBbl 
wei1.KM 6e,upeHHOM KOCTH, KJH1HOBJ1,UHa51 HO)KKa , OCTeOHHTerpawrn , peMO11,em1poBaH11e, 
HecTa611nbHOCTb, rrep11npoTe3HbIH rrepenoM. 

Early and Mid-Term Results of Primary Hip Arthroplasty Using fl'za Endoprosthesis 
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The problems of hip arthroplasty under conditions of wide introduction of that surgical inter­
vention into clinical practice and the perspectives of cementless wedge-shaped femoral stems 
use are discussed on the example of high-technology home endoprosthesis "ll'za '' are dis­
cussed. Technical characteristics of the implant, peculiarities of surgical procedure with its 
application, early and mid-term clinical and roentgenologic results of 581 operations are 
considered. Stable deterioration of hip function has been noted in 1, 2 and 3 years after 
operation - from 37. 6 points by Harris hip score to 89.3, 92.2, and 89.1 points, respectively. 
Survival of the femoral component in 6 years after arthroplasty made up 98. 6%, general 
survival - 96.2%. Universality of this femoral component that enables to achieve its stable 
primary and secondary fixation in the absolute majority of patients is proved. The achieved 
data allow to talk of the reliability of wedge-shaped femoral hip stems and significant prospec­
tive for their use in wide clinical practice. 

Key w o rd s : deforming coxarthrosis , femoral neck fractures and pseudarthrosis , wedge­
shaped stem, osteointegration , remodeling, instability, periprosthetic fracture. 

BBe,n,eHMe. 3a6oJieBaHMH 11 llOCJie,LJ,CTBMH TpaBMa­

TMqecKMX llOBpe:m,LJ,eHMM cycTaBOB KOHeqHQCTeM 3a­

HMMaIOT 0,LJ,HO 113 JIM,LJ,MpyIO~MX MeCT B CTPYKType 6o­

Jie3HeM KOCTHO-MbIIIIeqHQM CMCTeMbl. B HaIIIeM CTpa­

He MX ,LJ,OJIH rrpeBbIIIIaeT 1 / 3 cpe,LJ,M B3pOCJIOf0 Hace­

JieHMH B ~eJIOM J1 40% - y JIM~ rreHCMOHHOfO B03pac­

Ta [l]. Hepe,LJ,KO MX ,LJ,MarHOCTMKa M llOCJie,LJ,yIO~ee KOH-
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cepBa TMBHOe JieqeHMe ocy~eCTBJIHIOTCH Ha 1103,LJ,HMX 

CTa,LJ,MHX , qTo He 1103BOJIH eT ,LJ,06MTbCH K JIMHJ1qecKM 

3Ha q11Moro pe3y JibTa Ta. B TaKMX CMTy a~MHX Ha rrep­

BbIM ITJiaH BbIXO,ZJ;I,1T orrepaTMBHOe JieqeHMe, Be,z:i;y~yIO 

pOJib B KOTOpOM B llOCJie,LJ,HMe fO,LJ,bl Bee qa~e 11rpaeT 

3H,LJ,011pOTe3MpoBaHMe KpyrrHbIX cycTaBOB , 06ecrreq11-

BaIO~ee 3Ha q11TeJibHOe y JiyqIIIeHMe Ka qeCTBa :>KJ13HM 
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B 6JIM:mavmreM JtI OT ,r:i;aJieHH OM ITe p Mo,n;e ITOCJie o ITe p a­

TMBHoro BMerna TeJib CTBa [ 2, 3 ]. 

3H,ZJ;OITpOTe3MpOBaHMe KpyITHbIX cycTaBOB K OHe-Y: ­

HOCTeti, B ITepByro o -c.i e p e,n;b Ta3o6e,r:i;pe HHoro, B ITOC­

Jie,r:i;HMe fO,D;bI ITOJIY-Y:MJIO M a CC OB Oe pacITpOCTpaHe HMe 

JtI B Harneti CTpaHe. °9:JtICJIO TaK JtIX OITe pau;Jtiti 3 a ITOCJie ­

,ZJ;HMe 10 JieT yBeJIJtI-Y:JtIJIOCb Ha ITOpH,D;OK , ITpe BbICJtIB 

B 2013 r. 85 000, JtI ITpo,n;oJI:maeT p acT M [l]. 
O6I..IJ;eMMpOBOJ1 TeH,r:i;eH:u;Jtieti H B JIH eTCH ITOCT OHHHOe 

yBeJIM-Y:eHMe ,D;OJIM OITep au;Mti ITO ::m,r:i;oITp OTe3Mp OBaHJtIID , 

ITpOBO,D;JtIMb IX He B Be,r:i;yI..IJ;JtIX Op TOITe ,D;JtI -Y: eCK JtIX u;e H T ­

pax, a B TpaB MaTOJIOfO-Op TOITe,D;JtI-Y:eCKJtIX OT,D;e Jie HJtIHX 

perMOHaJibHbIX, o6JiaCTHbIX JtI r opo,r:i;CKJtIX 60JibHMIJ;, -Y:TO, 

HeCOMHeHHO, CKa3b IBaeT CH H a -c.i aCTOTe JtIH Tpa- JtI ITOC­

JieOITepau;MOHHbIX OCJIO:>KH e H MM [ 4- 6 ]. IIo,r:i;TBe pm,r:i;e ­

HJtieM 3TOMY HBJIHeTCH OITep e m aIDI..IJ;JtIM, Ha 10-15% B 

ro,r:i;, pocT -Y:JtICJia 3aTp aTHb IX JtI COITpHme HHbIX C ITOBbI­

rneHHb IM pMCKOM OCJIO:>KH e H JtIJ,1 p e BJtI3JtIOHHbIX 3 H,D;O­

ITPOTe3MpOBaHJtIJ1 [7]. O,n;HMM J13 p e rneHJtI J,1 3TOJ1 He 

TOJib KO Me,D;JtIKO - COIJ;JtiaJibHOM, H O JtI 3 K OH OMJtI-Y:e CKOJ1 

ITp06JieMbI HBJIHeTCH JtICITOJib 30BaHMe B KJIJtIHJtI-Y:e CKOM 

ITpaKTMKe Ha,r:i;e:>KHb IX, ,ZJ;OJif OB e -Y:HbIX , ITpOCTbIX B ITpM­

MeHeHJtIJtI JtIMITJiaHTa TOB . 

Ha MM ITpOBe,r:i;eHa ou;eHKa KJIJtIHJtI-Y:eCKOrO OITbITa ' 

paHHJtIX JtI cpe,r:i;HecpO-Y:H bIX p e3yJib T aTOB JtICITOJib3 0Ba­

HJtIH KJIJtIHOBJtI,D;HOM HO:>KK JtI 6ecu;e MeHT HOJ1 qmKcau;JtIJtI 

OTe-Y:eCTBeHHOfO ITPOM3B O,D;CTBa MJib3a B xo,n;e ITepBM-Y: ­

HOro 3H,D;OITpOTe3MpOB aHJtIH Ta3o6 e ,n;peHHOfO cycTaBa 

y ITau;MeHTOB C 3a60JieBaHJtIHMJ1 JtI TpaBMaMJtI Ta3o6e,r:i;­

peHHOro cycTaBa. 

IIAQl1EHThl 11 METO.IJ,hl 

Ilo,r:i; Ha6JI10,n;eHJ1eM HaXO,ZJ;JtIJI JtI Cb 511 60JibHhlX 

(My:>K-Y:JtIH 236 , :meHI..IJ;JtIH 275, B03p a cT OT 28 ,r:i;o 81 ro,n;a 

(cpe,r:i;HMM 58 , 6 ± 4,3 ro,r:i;a)), K OT OpbIM 6bIJia BbIIIOJIHe Ha 

581 OITepau;MH. ITpo,n;OJI:>KJtIT e JibHOCTb Ha6JIID,D;eHJtIH co ­

CTaB JtIJia B cpe,r:i;HeM 3,93 r o ,r:i;a (oT 1 ,n;o 9 Jie T). 

,UecpopMMpyIDI..IJ;JtIM KOKCapTp03 JtIMeJI MeCTO y 460 

ITau;MeHTOB (B TOM -Y: JtICJie ,D;JtICITJiaCTJtI-Y:eCKJtIM KOKCapT-
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po3 y 67) , ITepe JIOMbI JtI JIO:>KHbie cycTaBbI rneMKJtI 6e,r:i;­

p e HHOJ1 KOCTM - y 51 . CoITyTCTBYIDI..IJ;MM ocTeo ITopo3 

,r:i;MarHOCTMpOBaH B 96 Ha6Jiro,r:i;e HJtIHX. 

B ITpe,r:i;oITepau;MoHHOM ITe pMO,ZJ;e BbIIIOJIHHJIJtI H e o6-

XO,D;JtIMOe KJIMHM-c.iecKoe , Jia6opa TOpHoe o6cJie,r:i;oBaHJtie, 

y JibTpa3BYKOBYID ,r:i;oITJieporpacpMID (Y3,Uf) BeH HM:>K­

HMX KOHe-Y:HOCTeti . IT pOBO,D;JtIJIJtI ITPHMYID o 630pHyID 

peHTreHorpacpMID o 60MX Ta3 o6e ,r:i;peHHbIX cycTaBOB C 

3 aXBaTOM ITpOKCJtIMaJibHOrO OT ,D;eJia ,D;MacpM30B 6e,r:i;peH­

HbIX KOCTe ti JtI p e HTre H o rpacpMID JtIHTep ecyroI..IJ;e ro Ta-

3 06e ,r:i;pe HHOro c y cTaBa ITO Jlay3HrnTetiHy. ,I(JIH ITpe,r:i;­

o ITe pa~JtIOHHoro ITJiaHMp OB a HJtIH JtICITOJib30BaJIJtI ITpo-

3 pa-Y:Hbie rna 6JIOHbl KOMITOH e HTOB 3 H,D;OITp OTe3a , KOTO­

pbie HaKJia,r:i;brnaJIM Ha p e H T r e HorpaMMbI Ta3o6e,r:i;peH­

H Oro c y c TaBa , BbIIIOJIH e HHbi e B ,D;BYX ITpoeKIJ;JtIHX 

B Ka-Y:e CTBe 6 e ,r:i;pe HHOfO K OMITOHeHTa JtICITOJib3 0Ba­

JIJ1 KJIMHOBM,r:i;Hyro H O:>KKY 6 e cu;e M e HTHoti Cf)MKcau;JtIM 

MJib3 a (pMC. 1 ) . H o mKa BbIIIOJIHeHa B cpopM e ,D;BOMHOrO 

KJIMHa M B ITOITe pe-c.iHOM c e -c.i e HMM MMeeT ITPHMoyroJib­

HbIM ITpOCf)JtIJib C CJtIMMe TpM-Y:HbIM 3aKpyr Jie H MeM Jia­

T e paJibHOM M M e ,r:i;JtiaJibHOM CTOpOH (pMC. 2, a). ,UaHHaH 

oco6eHHOCTb ITPO(f)MJIH y B e JIJtI-Y:JtIBaeT ,r:i;o 8 pa3 ITJIOI..IJ;a,D;b 

KOHTaKTa c K OpTMKaJibHOM KOCTbH) B o6JiaCTJtI MaKCJtI­

MaJibHOM ITe p e ,r:i;a-c.iJtI Harpy 3KJ1 ITO cpaBHeHMID C ITOXO­

:>KJtIMJtI HO:>KKaMJtI SL- Plus MJIM A llo classic JtI o 6ecITe-c.iM­

BaeT 6oJiee p a BHOM e pHoe pacITpe,r:i;eJieHMe JtI ITepe,r:i;a-c.iy 

Harpy3KM Ha KOCTHbie CTPYKTYPbI (pMc. 2 , 6, 3 ). YroJI 

KJIJtIHa B carMTTaJibHOM ITJIOCKOCTJtI ITO BCeti ,ZJ;JIMHe HO­

:meK COCTaBJIHeT 2 °, B O cppOHTaJibHOM - 5 °43' . IIIee-c.i­

H O-,D;MacpM3a pHbIM yro JI CTaH,ZJ;a PTHbIX HO:>KeK COCTaB­

JIHeT 1 3 5 °, a JiaTe paJIJtI3 0BaHHbIX HO:>KeK - 128°. Illeti ­

Ka HO:>KeK 3 aKaH-Y:JtIBaeTCH KoHycoM Mop3e pa3MepoM 

12 1 4 MM c rnepo x o BaTOM ITOBepXHOCTbH) (Rz 6-

40 MKM) , o 6ecITe-Y:MBaIDI..IJ;e ti Ha,r:i;e m Hyro Cf)MKcau;Mro ro­

JIOBKM. HomKM JtI3 f OTaBJIJtIBaIDTCH J13 TJtITaH OB Or o CITJia -

Ba BT6 (Ti-6Al-4V) MJIM B T20 ( T i - 6 Al-1V-Mo - 2 Zr) 

c rnepoxoBaTOM ITOBepxHOCT bH) (R z 30 - 60 M KM). 

B e,n;peHHhle rOJIOBKJtI 3H,D;OITpOTe3a JtIMeIDT ,ZJ;Jtia ­

MeTp 28 MM c KOHM-Y:eCKJtIM OTBep CTJtieM ITO)]; KOH YCOM 

1 

2 

10 20 30 40 50 

0 ,II;mrna onopHOM IlOBepxHOCTJ1 KJIJ1Ha, MM 

P11c. 1. B HeWHMM BM,[!, HO.iKKM 3H,r:r,orrpoTe 3a li1Jib3a. 

P11c. 2. ct:>opMbl ceqeHM.H HO.iKKM J1Jib3a (a) JtI Home K ­

npOT OTMITOB (SL, Allo clasic; 6) Ha cpe3e . 

P11c. 3. CooTHOW eHMe IlOBe pXHOCTM KOHTaKTa Home K 

li1Jib3 a ( 1) JtI ee rrpOTOTMilOB C 3H,[l,OCTOM ( 2). 
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Mop3e 12x14 MM, cyI..QeCTByeT 5 nmopa3MepoB. ro­

JIOBKM J13fOTaBJIJ1BaIOTCR M3 TJ1TaHOBOro CITJiaBa BT6 

(Ti-6Al-4 V) MJIM TMTaHoBoro CITJiaBa BT20 c YHM­

KaJihHOM ,[l;JIR 8TOro KOMITOHeHTa y JibTpa,D;J1CITepcHOJ1 

MMKpocTpyKTypoi1 TMITa A
1 

ITO MCO 5832-3, c HaHo­

CTPYKTypMpoBaHHOM KoppO3MOHHO- M M3HOCOCTOMKOJ1 

ITOBepxHOCTbIO, KOTOpaR MCKJIIO-Y:aeT M3HOC rOJIOBKM 

M MMHMMM3MpyeT M3HOC ITOJIM8TJ1JieHa , o6ecITe-Y:MBaR 

HM3KMJ1 K08cpcpMQMeHT TpeHMR B ITa pe co CBepx­

BbieOKOMOJieKy JIRpHbIM ITOJIM8TMJieHOM [ 8]. 

IIpoTMBOITOKa3aHMe M K MCITOJib3OBaHMIO HO:>KKM 

I1Jih3a CJIY:>KMJIM pe3KO BbipameHHhie ,n;ecpopMaQMM 

JIM6o ,n;ecpeKTbI ITPOKCMMaJibHOro OT,[l;eJia 6e,n;peHHOl1 

KOCTJ1, RBJIRBlllMeCR CJie,ll;CTBMeM CMeTeMHbIX HacJie,z:i;­

CTBeHHbIX 3a60JieBaHMl1 CKeJieTa MJIM TpaBM M MCKJIIO­

-Y:aBlllMe Ha,z:i;emHyIO ITepBM-Y:HYIO «ITpecc-cpMT» cpMK­

caQMIO. 

B Ka-Y:eCTBe BepTJIY:>KHOro KOMITOHeHTa ITPMMeHR­

JIM -Y:alllKM pa3JIMqHhrx cIToco60B cpMKCaQMM (ITpecc­

cpMT, BMHTOBhie, Qe MeHTMpyeMhie) M cpMpM ( «MMITJiaHT 

MT», «Smith&Nephew» , 3CM, «DePuy» , «Implant­

cast » M ,z:i;p.). 

Y Bcex ITaQMeHTOB c I M y qacTM - co II cTeITeHbIO 

,z:i;MeITJia3MM BepT JiymHoi1 BITa,ri;MHhI ITO Crowe MCITOJih-

30BaJIM «ITpeec-cpMT» BepTJIY:>KHhie KOMITOHeHTbI [9]. 
IlpM 6oJiee TR✓.KeJioi1 cTeITeHM He,n;opa3 BMTMR MMITJiaH­

™POBaJIM BMHTOBhie qalllKM, ITPM Heo6xo,n;MMOCTM Bbl­

ITOJIHRJIM ITJiaeTMKY TeJia ITO,ll;B3,[];0lliHOl1 KOCTM ayTo­

TpaHeITJiaHTa TOM M3 pe3eQMpyeMOl1 roJIOBKM 6e,z:i;peH­

HOl1 KOCTM. 

"9:alllM QeMeHTHOM cpMKCaQMM MCITOJib3OBaJIM B 

18 (3,1 % ) eJiyqaRx y JIMQ rrpeKJIOHHOro B03pacTa ITPM 

TR:>KeJIOM OCTeOITOpO3e M3-3a HeBO3MO:>KHOCTM Ha,z:i;em­

HOM cpMKCaQMM «ITpecc-cpMT » KOMITOHeHTa. 

IloKa3aHMeM K MOHOITOJIRpHOMY 8H,[l;OITpOTe3MpO­

BaHMIO y 2 9 ( 5 % ) ITaQMe HTOB ITOeJiy:>KMJI CTa pqeeKMM 

BO3paeT C TR:>KeJibIMM KOfHMTMBHbIMM paecTpOMCTBa­

MM, OTRfOI..QeHHbIM HeBpOJIOrMqeeKMM aHaMHe3OM , 

ITPM ycJIOBMJ1 HaJIM-Y:MR coxpaHHOM BepT JIY:>KHOM BITa -

,ll;MHbl [10]. 
OITepaQMJ1 ITPOBO,D;J1JIJ1 B ITOJiomeHJ1J1 Ha 3,n;opo­

BOM 6oKy M3 ,n;ocTyITa ITO Hardinge. McITOJih30BaJIJ1 

CTaH,n;apTHbIM Ha6op MHeTpyMeHTOB, ITPMJiaraeMhIM 

K 8H,[];OITpOTe3y. II PM o6pa60TKe 6e,n;peHHOl1 KOeTM 

oeo6oe BHMMaHMe y,n;eJIRJIM eooeHOeTM HaITpaBJieHMR 

palllITJ1Jie:i1 M KOeTHOMO3rOBOro KaHaJia, ITpaBMJibHO­

MY COOTHOWeHMIO MX pa3Mepa li1 ,D;MaMeTpa KaHaJia , 

a TaKme li136eraJIJ1 CJIMlliKOM TpaBMa TM-Y:eeKoro B03-

,n;ei1eTBMR Ha KOeTHYIO TKaHh, -Y:TO RBJIRJIOCb epe,n;­

eTBOM ITPO(l)MJiaKTli1Kli1 MHTpaoITepaQMOHHbIX ITepe­

JIOMOB. Ilpv1 Heo6XO,[l;li1MOeTM M36bITOK KOCTHOM 

KpOlliKM YKJia,[l;hlBaJIM ITO ITepe,n;HeM MJIM 3a,n;Hel1 

ITOBepxHOCTM B xo,n;e o6pa6oTKli1 KOeTHOM03fOBOro 

KaHaJia parnITMJieM B o6pa3oBaBweecR cBo6o,n;Hoe 

ITpOCTpaHeTBO. 

BceM 60JibHbIM ITpOBO,[];MJIM aHTM6MOTMKO- M TpOM-

60ITpoq:rnJiaKn1Ky ITO CTaH,n;a PTHbIM cxeMaM. y JibTpa-

3BYKOBYIO ,[];OITJieporpacpMro BeH HM:>KHMX KOHeqHOC­

TeM ITOBTOpRJIM Ha CJie,z:i;yIOI..QMM ,z:i;eHb ITOCJie OITepaQMM 

M ITepe,z:i; BbIITMCKOM. 
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B ITOCJieoITepaQMOHHOM ITepJ1O,n:e BbIITOJIHRJIM eTaH­

,z:i;a pTHbIM KOMITJieKe pea6MJIMTaQMOHHO-BOeeTaHOBJ1-

TeJihHbIX MepoITpMRTMM, paccqMTaHHbIM Ha 2-He,n:eJib­

HOe ITpe6hIBaHMe B CTaQJ10Ha pe' e ITOCJie,n;yIOI.IJ;J1M ITpO­

,[];OJI:>KeHMeM B ITOJIMKJIMHJ1qecKMX ycJIOBMRX ,z:i;o 3 Mee. 

y OCJia6JieHHbIX ITaQMeHTOB eTap-Y:eeKoro B03pacTa, 

ITaQMeHTOB C TR:>KeJihIM TeqeHMeM peBMaTOJ1,ll;HbIX 3a-

6oJieBaHMl1 p ea6MJIMTaQMIO ITPOBO,[];MJIM ITO MH,[l;J1BM,[];y­

aJibHOl1 ITporpaMMe. 

OQeHKY cpyHKQMOHaJibHOro eoeTORHMR ITOpameH­

HOro cyeTaBa ,n;o oITepaQMM, eITyeTR 6 Mee, 1 ro,n; IToe­

Jie OITepaQMJ1 J1 Ha MOMeHT ITOeJie,n;Hero OCMOTpa ITpO­

BO,[l;J1JIM ITO Xa ppv1cy [ 11]. BbI:>KMBaeMOeTh 8H,[l;OITpO­

Te30B OQeHMBaJIM C ITOMOI..QbIO MeTo,n:a KaITJiaHa -

Mei1epa. 

PeHTreHOJIOrM-Y:eeKJ1l1 KOHTpOJib M ITOBTOpHbie oc­

MOTpbI ITaQMeHTOB BbIITOJIHRJIM Ha CJie,n:yIOI..QMM ,n:eHb 

ITOeJie oITepaQMM, -Y:epe3 3, 6, 12 Mee, ,n;aJiee emero,n;­

HO. IlpM OQeHKe peHTreHOJIOfJ1-Y:eCKli1X pe3yJihTaTOB 

OITepaQMM BbIRBJIRJIM ITPM3HaKM OCTeOJ1HTerpaQMli1 

KOMITOHeHTOB 8H,[l;OITpOTe3a , OQeHMBaJIM BbipameH­

HOCTb ITPOQeecoB peMO,[];eJIMpOBaHMR KOeTHOM TKaHM 

MX Jioma B 30Hax fpyeHa (,n;JIR HO:>KKM) M DeLee -

Charnley (,n;JIR -Y:aWKM) , eooeHOCTb HO:>KKJ1 B O cppoH­

TaJibHOM M carMTTaJihHOM ITJIOeKOCTRX, ITJIOTHOeTh ee 

KOHTaKTa e 8H,[l;OCTOM , yr JibI HaKJIOHa M aHTeBepcMM 

( peTpOBepcMM) -Y:aWJ1, HaJIM-Y:Me M xapaKTepMeTMKY 

3OH OCTeOJIM3a BOKpyr KOMITOHeHTOB 8H,[l;OITpOTe3a 

(cpopMa, pacITpOeTpaHeHHOeTh ITO 3OHaM MHTepeea, 

WMpMHa) [8 , 12, 13). 

PE3Y JlhTAThl 

B xo,z:i;e OITepa TMBHbIX BMewa TeJibeTB y BC ex 60Jib­

HbIX 6bIJIO ,[];OCTMrHyTo KOppeKTHOe ITOJIO:>KeHMe HO:>K­

KM 8H,ll;OITpOTe3a ( OTKJIOHeHMe OT OCM 6e,n;peHHOl1 KOC­

TM He ITpeBhIWaJIO 2 °, OTCYTCTBOBaJIM peTpOTOpeMR 

MJIM M36hlTOqHaR aHTeTOpCMR , ,ll;OCTMraJiaCb 3Ha-Y:li1 -

TeJibHaR 3OHa KOHTaKTa HO:>KKM C 8H,[l;OeTOM ITO Me,D;M­

aJibHOM M JiaTepaJibHOM CTOpOHaM) . YroJI HaKJIOHa aQe­

Ta6yJIRpHoro KOMITOHeHTa BapbMpOBaJI OT 33° ,n:o 56° 

(B cpe,n;HeM 44 , 7°), aHTeBepCMR - OT 0 ° ,[l;O 25°. y BCex 

ITaQMeHTOB ITOKpbITMe qarnM 6bIJIO ITOJIHbIM MJIM y,n;oB­

JieTBOpMTeJibHblM. Ka qecTBO QeMeHTHOM MaHTMM ITPM 

cpMKCaQMM QeMeHTHOro KOMITOHeHTa B O BCex CJiy-Y:aRx 

OKa3aJIOCb ,ll;OCTa TOqHbIM. 

B xo,z:i;e MMITaKQMM HO:>KKM y 7 ( 1 , 2 % ) ITaQMeHTOB 

B03HMKJIM rrepMITPOTe3Hbie ITepeJIOMbl TMITa A2 ITO CM­

CTeMe Vancouver [14], qTo ITOTpe6oBaJio y,n;aJieHMR 

HO:>KKM, HaJio:>KeHJ1R cepKJIR:>KHbIX JieHT MJIM WBOB ITe­

pe,n; OKOHqa TeJibHOM MMITJiaHTaQMeM HO:>KKM M ITOCJie­

,z:i;yroI..QeM KoppeKQJ1J1 pea6MJIMTaQMOHHO-BoeeTaHOBM­

TeJibHOro JieqeHMR ( xo,z:i;b6a 6e3 Harpy3KM Ha oITepM­

poBaHHyro KOHeqHOCTb B TeqeHMe 2 Mee J1 ITOeJie,n:yro-

1..QMM MH,[l;MBM,z:i;yaJibHbIM pemMM JI<t>K). IlpM 8TOM 

y ,n:aJIOCb M36ema Tb 3Ha qMMOM MMrpaQM M HO:>KeK 

8H,n:oITpoTe3oB M ITOeJie,n:yroI..Qero p a3BJ1TMR aceITTJ1qec­

KOM HeCTa6MJibHOCTM, a T aKme CHM:>KeHMR cpyHKQMO­

HaJibHOro pe3y JibTa Ta qepe3 1 ro,n; ITOCJie oITepaQMM. 

BbIBMXM 8H,[];OITpOTe3a B cpoKM OT 2 ,[];HeM ,n:o 6 Mee 

ITOCJie OITepa~li1li1 MMeJIJ1 MeCTO B 12 (2,1 %) CJiy-Y:aRX. 
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II p J1IqJIIHOM ,n;aHHOro oeJIO:>I-rneHJ/IH HBJ/IJIJ/Ieb Bbipa:>KeH­

Hbie J/13 M e HeHJ/IH Mblllll.l; J/1 KaITey Jib HO- e BH3Oq Hor o a IT­

ITa pa Ta Ha cpoHe peBMa TOJ/1,ZJ;HbIX 3a6oJieBaHJ/IM JIJ/160 

r p y6hre ttapyllleHMH opToITe,n;Mq eeKor o p e:>KMM a . Ilo e ­

Jie 3 aKpbITOro J/IJIJ/1 OTKpbITOr o ( e 3aM e HOM BKJia,ZJ;bIIlla 

qalllJ/1 Ha eITeu;MaJibHbU1 , e 3aITMpaIOlI(J/IM KOJibIJ;OM) 

BITpaBJieHJ/IH pea6J1IJIJ/1Tau;J1IOHHO-BoeeTaHOB J/IT eJibHOe 

JieqeHJ/Ie ITpOBO,ZJ;J/IJIOeb ITO J/IH,lJ;J/IBJ/1,ZJ;yaJibHOM ITpo rpaM­

Me, ITpe,n;yeMaTpMBaIOr.u;ei1 HOilleHMe B T e qeHMe 6 tte ,n; 

:>KeeTKoro Illa pttMpttoro OTBO,n;Hr.u;ero o p Te3a Ta 3o6e,z::i;­

p e HHoro eyeTaBa. Peu;J/1,lJ;J/IBOB BbIBJ/IXOB He 6 bIJIO. 

IlpM K OHT pOJibHOM Y3,n:r B epOKJ/1 OT 1 ,z::i; o 14 ey T 

ITOeJie OITepaIJ;J/IJ/1 y 8 (1 ,4 % ) 60JibHbIX, HeeM OTp H Ha 

ITOJIHOIJ;eHHYIO ITpO(pJ/IJiaKTJ/IKY TpOM 608M 60JIJ/Iq eeKJ/IX 

o eJIO:>KHe HJ/IM, BbIHBJieHbl Cf)JIOTMpyIOIJJ;J/Ie Tp OM 6 bI r Jiy-

60K J/IX B eH OITepMpOBaHHOM KOHeqHo eTJ/1 , B eBH3J/I e qeM 

ITpOB e,z::i;eHa 8KeTpeHHaH yeTaHOBKa Ka Ba -<:p J/IJib T p a . 

Cpe,z::i;J/1 ITau;MeHTOB eTapllle 60 JieT B e p OK J/1 OT 1 ,5 

,n;o 6 Mee ITOeJie o ITepau;MM B 8 ,4 % tta6JIIO,r:i;e HJ/IM p a3B J/I ­

Jiaeh KJIJ/IH JIIqeeK aH K a pTMHa Bbrp a:>Ke HHOM JIIOM 60J11 -

IllJ1IaJirMJ11 Ha eTo p o He BMellla TeJib eTB a ' qTo ITOTp e6o­

BaJio Jieq e HJ/IH y HeBpOJiora , e O,ll;HOM eTOp OHbI , J/1 ,z::i;o ­

ITOJIH J/ITeJibHOr o o6eJie,z::i;o BaHJ/IH e u;e JibIO J/IeKJIIOqe HJ/IH 

o eJIO:>KHeHJ/IM HeITo epe,z::i;eTB e H HO 8 H,2J;OITpOT e3J/Ip OBa H J/IH 

- e ,z::i;pyroi1. 

B ITO3,2J;H e M ITOeJieOITepau;J/IOHHOM ITepMO ,2J; e J/IM e JIJ/1 

MeeTO 6 (1 % ) eJiyqaeB ITe p MITP OT €3HbIX ITe p e JIOMOB 

( ITPJ/1 ITa,r:i;eHJ/IHX) ITpOKeMMaJib HOr o OT,zJ;eJia 6 e ,z::i;p e HHOM 

K OeTJ/1 (TMITbI B l J/1 B 2) J/1 1 - B e p TJIY:>KHOM BITa,r:i;MHbI 

( eTa6J/IJibHbIM, 6e3 eMe lI(eHJ/IH OT JIOMKOB ). Cpar.u;e HJ/Ie 

ITe p eJIOMOB 6 bIJIO ,n;oeTJ/IrHyTo B xo,z::i;e KOHee pBa TJ/IBHO­

r o Jieq e H J/IH , o,z::i;Ha K O y 3 60Jib HblX BITOeJie ,z::i; eTBJ/I J/1 ITO­

Tpe6oBaJIJ/Ieb peBJ/13J/IOHHbie OITepau;J/IJ/I BBM,n;y MMrpa-

1\J/IJ/I J/1 HeeTa6J/IJibHOeTJ/I eOOTBeTeTBe HHO 6e,z::i;pe HHOro J/1 

BepT JIY :>KHOr O K OMITOHeHTOB 8 H ,2J;OITpOTe3OB. 

f Jiy60KJ/Ie HarHOeHJ/IH B IT03,2J;H e M ITOeJieOITepau;J/1-

0 HHOM ITepMO,lJ;e B epOKJ/1 OT 2 ,z::i;o 2 ,5 Jie T OTMe q e HbI 

,2J;Ba:>K,2J;bl (0, 3 % ) J/1 ITOTpe6oBaJIJ/I p e BJ/13J/IM e y,z::i;aJi e HJ/Ie M 

Puc. 4. OTcyTCTBHe 

Bb1p ame HH o r o p e ­

Mo,n:e.m1poBaHJ1H K0-

CTH0ro JI0:>Ka H0:>KKJ1 

li1Jib3a Ha p eHTreH0-

rpaMMe B 0T,n:aJieH­

Hbie cp0Kli1 (cnycTH 

7 JieT) nocJie onepa­

IJ;HH . 
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J/IMITJia HTa Ta J/1 cpopMMpoBa HMe M Heoa pTpo3a. IloBepx­

H OeTHhre HarHOe H J/IH , K YITMpOBaHHbie KOHeepBaTJ/IBHO , 

J/IM e JIJ/1 M e e TO B 11 ( 1 , 9 % ) eJiyqaHX. 

Jie TaJibHOeTb B paHHe M ITOeJie OITe pau;MOHHOM ITe­

pMo,z::i;e eoeTaBJ/IJia 0 ,5% . 

B epOKJ/1 1 , 2 J/1 3 r o,z::i;a ITOeJie oITepau;MM OTMeqetto 

eT a 6 MJibHOe y JiyqllleHJ/Ie cpyHKI(J/IJ/1 Ta3o6e,z::i;peHHoro 

eyeTa Ba - e 37,6 6aJIJia ITO XappMey ,z::i;o oITepaI(MJ/I ,n;o 
89 ,3, 92,2 M 89 ,1 6 a JIJia eoOTBeTeTBeHHO. 

H e OTMe q e H O eyr.u;e eTBe HHOM pa3HJ/II(bl B ,n;oeTJ/Ir­

H Y T OM cpy H KI(J/IOH aJibHOM p e3y JibTa T e y ITau;MeHTOB e 

y M e p e HHO Bbrpa:>KeHHOM ,z::i;MeITJia3 Me i1 (I-II cTeITeHM) 

T a3o6 e ,z::i;petttt o r o eyeTaB a (90,1 6aJIJia qepe3 1 ro,n; 

ITOCJie o ITe p a u;MM) ITO c p a BHe HMIO e o6r.u;e i1 rpyITITOM. 

B T O :>Ke Bpe MH y eoM a T J/Iq e eKJ/1 OTHror.u;eHHblX 60Jib­

HbIX ITpeKJIOH HOr O BO3p acTa ITOCJie MOHOITOJI.HpHoro 

8 H ,2J;OITpOT €3MpOBaH J/IH eoxpaHHJIJ/Ieb 8ITJ/13O,ZJ;J/IqeeKJ/Ie 

6oJIJ/I B 6e,z::i;pe J/1 Ta3o6e,n;p e HHOM eyeTaBe ITPM xo,z::i;h6e 

6e3 ,2J; OIT OJI H J/IT€JibH OM OIT Ophl , JierKaH xpOMOTa , 

a Ka:>K,z::i;hri1 BTopoi1 ITa u;Me HT q e p e 3 ro,n; ITOeJie oITepa­

IJ;J/IJ/1 ITe p e,z::i;B :vr r aJieH ITpe :vrMy r.u;e eTBeHHO e ITOMOlI(bIO 

Tpo eT :vr , qTo eKa3bIBaJIOeb Ha o6r.u;ei1 ou;eHKe cpyHK­

I(J/IOHaJibHOro p e3yJih TaTa B rpyITITe - 76,2 6aJIJia ITO 

Xapp:vrey. 

BbI:>KVIBaeMOeTb 6e,z::i;p e HHOro KOMITOHeHTa (ITO Me­

TO ,z::i; y KaITJiaHa - M ei1epa) q e pe3 6 JieT IToeJie oITepa­

u;:vr:vr eoeTaBVIJia 98,6% , o 6r.u;aH - 96,2% . 

P e HTre H OJIOr:vrq eeK:vr e VI 3 MeHeHJ/I.H KOCTHOro JIO:>Ka 

VIMITJiaHTaTa qar.u;e (5 7 % ) xapaKTep:vr30BaJIJ/ICb pa3BVI­

TVIeM eJia6o Bbipa:>KeHHOM r:vrITepTpocp:vrM KOpTMKaJib­

HOro eJIOH , ITp:vrJie:>Kar.u;e r o K VIMITJiaHTaTy, BO 2-M, 3-M, 

5 - i1 :vrJI:vr 6 - 11 30Hax fpyetta , a TaK:>Ke 1-i1 30He DeLee 

- Charnley, B03H:vrKaBillei1 qepe3 8-15 Mee ITOeJie 

o ITe p a u;:vr:vr , :vr ITOeT e ITe HHO Ha paeTaBillei1 K 24 Mee. 

y 6 0JiblllVIHeT Ba ITau;:vreHTOB B 8TVI :>Ke epoK:vr BbIHBJI.H­

JIOeb eH:vr:>Ke H:vre p eHTre HOJIOr:vrqeeKOM ITJIOTHOeT:vr KOC­

THOM TKaH:vr 60JiblllOr o B e pTe Jia (7-H 3 0Ha fpyetta) :vr 

2- i1 3 0Hhr D e L ee - Charnley. IloqT:vr y ITOJIOBVIHbI 

60JibHbIX Ha peHTre Ho rpaMMax B J;I3yqeHHble cpoK:vr 

H e y ,z::i; a BaJIOeb BblHBVITb 3 Haq:vrMblX ITpVI3 HaKOB peMO­

,z::i;eJI:vrpoBaHVIH K OpT:vrKaJibHOro eJIOH ITpOKeJ/IMaJibHOro 

OT,zJ;eJia 6e,z::i;peHHOM KOeT:vr (p:vre. 4) . 

JI:vrHe MHbie 3 0 Hbl pe3 op6u;:vr:vr KOeTHOM TKaH:vr B,lJ;OJib 

HO:>KKVI 8H,2J;OITpOT e3a (B 1-M :vr 7-M 30Hax fpyetta) , TOJI­

lI(VIHOM Mettee 1 MM, H e eoITpOBO:>K,zJ;aIOr.u;:vrecH ITpOHB­

JieHVIHMVI He eTa6:vrJibHOCTJ/I J/IJIVI cpopM:vrpoBaH:vreM «ITbe­

,z::i;eeTaJia » , B IToeJie,z::i;yIOr.u;eM He ITporpeee:vrpoBaBill:vre :vr 

He ITOBJIVIHBlllJ/Ie Ha cpyHKI(J/IOHaJibHbIM pe3yJibTaT, 06-

Ha py:>KeHbI ITPJ/1 KOHTpOJibHOM o6eJie,z::i;oBaHJ/IJ/I B epOKJ/1 

OT 12 ,z::i;o 18 Mee B 4 ,8 % Ha6JIIO,n;eHJ/IM. B oeHOBHOM 8TO 

6bIJIVI My)Kq:vIHbI MOJIO:>Ke 5 5 JieT, CKJIOHHbie K 6oJiee 

aKTJ/IBHOM pea6MJIJ/ITaI(J/IVI :vr Ha pyllleHJ/IHM opTOITe,ZJ;J/1-

qeeKoro pe:>KJ/IMa. fMITepTpO<:pJ/IH KOPTJ/IKaJibHOro eJIOH 

BO 2 , 3, 5 J/1 6-M 30Hax fpyeHa y 8TOM rpyITITbI ITaI(J/IeH­

TOB 6bIJia BO Beex eJiyqaHx ,z::i;oeTa TOqHo Bbipa:>KeHa. 

L(MeTaJibHaH MMrpaI(J/IH HO:>KKVI 8H,2J;OITpoTe3a , OT­

MeqeHHaH B e,n;MH:vrqHbIX eJiyqaHx, He ITpeBbilIIaJia 

2 MM, He COITpOBO:>K,n;aJiaeb KJIJ/IHJ;IqeeKJ/IMJ/1 ITpOHBJie­

HJ/1.HMJ/I HeeTa6MJibHOeTJ/I :vr He eKa3bIBaJiaeb Ha cpyHK­

IJ;J/IOHaJibHOM pe3y JibTa Te. 
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Cpe,rv1 8 7 rrau;MeHTOB, epmrn Ha6.mo,n;eHMH 3a KO­

TOpbIMM eoeTaBMJIM OT 6 ,n;o 9 JieT, y 45 (51, 7 % ) OTMe­

qeHO Ha pyrneHMe u;eHTpau;MM fOJIOBKM ::m,n;orrpoTe3a B 

qarnKe e MMrpau;MeM ee B 3a,z:i;HeBepxHeM HarrpaBJie­

HMM, BeJIMqMHa KOTOpOM BO Beex eJiyqaJIX eoeTaBMJia 

1 -2 MM. y 11 rrau;MeHTOB e qarnKaMM u;eMeHTHOM (!)MK­

eau;MM B epOKM OT 7 ,n;o 9 JieT rrpM3HaKOB M3HOea Y3Jia 

TpeHMH Ha KOHTpOJibHbIX peHTreHorpaMMax He OTMe­

qaJIOeb. 

<PopMMpOBaHMe reTepOTOfIMqeeKMX oeeMcpMKa TOB 

MMeJIO MeCTO B 8,8% eJiyqaeB. Mx BbipameHHOCTb co­

OTBeTCTBOBaJia 1-M M 2-M eTerreHM no EpyKepy, qTo 

He Tpe6oBaJIO ITOBTOpHbIX BMernaTeJibeTB M He BJIMH­

JIO Ha MTOfOBbIM cpyHKIJ;MOHaJibHbIM pe3yJibTaT. 

y 60JibHbIX e BbipameHHbIM 0CTeorrop030M (no ,n;aH­

HbIM ,n;eHCMTOMeTpMM) B 0TJIMqMe OT rrau;MeHT0B 06-

w;ei:1 rpyrrrrbI B0CCTaH0BJieHMH MaeebI KOeTHOM TKaHM 

,z:i;o MCXO,lJ;HbIX 3HaqeHMJ1 B epe,z:i;HeM no BeeM 30HaM 

I'pyeHa K 12-My MecHu;y rrocJie orrepau;MM He rrpoMc­

xo,z:i;MJI0. HaM6oJiee BbrpameHHOM 8Ta rroTepH 6brJia 

qepe3 6-9 Mee rroeJie orrepau;MM B 1-M M 7-M 30Hax, 

r,n;e Hepe,n;Ko rrpeBbIIllaJia 50% . HecMOTpH Ha 8T0 B 

,n;aHHOM rpyrrrre HM B 0,lJ;HOM eJiyqae He OTMeqeHO rrpM-

3HaK0B acerrTMqeeKOM HeCTa6MJibHOCTM. BJiaro,n;apH 

MH,lJ;MBM,n;yaJibH0 rrpoB0,ll;MM0MY pea6MJIMTaIJ;MOHHO­

B0ecTaH0BMTeJibH0MY JieqeHMIO y ,n;aJI0Cb M36ema Tb 

rra,n;eHMM C pa3BMTMeM rrepMrrpoTe3HhlX rrepeJIOMOB , 

pe3KO OTHfOI..I.I;aIOI..I.J;MX COMaTMqecKMM CTaTyc IlOJK'.M­

JibIX rrau;MeHTOB. 

OECY,KJJ,EH11E 

AHaJIM3 0T,l];aJieHHblX pe3yJibTaT0B (6oJiee 15-20 

JieT) 8H,n;orrpoTe3Mp0BaHMH Ta3o6e,z::i;peHHOfO cyeTaBa 

BblHBMJI pH,z:i; HeperneHHbIX rrpo6JieM, CBH3aHHbIX e He­

,z:i;oeTa TQqHbIM 3HaHMeM B3aMMOOTHOilleHMJ1 Mem,n;y MM­

rrJiaHTa TOM M 0KpymaIOI..I.J;MM ero K0CTHbIM JI0JK:eM. TaK, 

6brJio o6HapymeHo, qTo cTpeceoBoe peMo,n;eJIMpoBa­

HMe KOeTHOM TKaHM B0Kpyr MaeCMBHbIX MMITJiaHTa­

T0B, 3aMe,lJ;JIHHCb K 1,5-2 ro,n;aM IT0CJie orrepau;MM, He 

npeKpaw;aeTCH ITOJIHOeTbIO M BO Bee rroeJie,z:i;yrow;Me 

fO,ll;bI, BCJie,n;CTBMe qero B OT,l];aJieHHOM rrepMo,n;e pe3KO 

B03pacTaeT pMCK rrepMrrpoTe3HbIX rrepeJIOMOB, HeCTa-

6MJibHOCTM 8H,n;orrpoTe30B, a CJI0JK'.H0CTb peBM3M0HHbIX 

orrepau;MM pacTeT M3-3a cpopMMpOBaHMH MaCCMBHbIX 

,n;ecpeKTOB KOC THOM TKaHM [ 15]. 

IlorrbITKM u;eMeHTHOM (pMKeau;MM MaCCMBHbIX MMIT­

JiaHTa T0B c u;eJibIO 6oJiee paBH0MepHoro pacrrpe,n;eJie­

HMH Harpy30K Ha KOCTHYIO TKaHb rrpMHIJ;MITMaJibHO He 

J.13MeHMJIM xapaKTep OT,n;aJieHHbIX HeraTMBHbIX M3Me­

HeHMI1 rrepMrrpoTe3H0f0 K0CTH0f0 JI0JK:a. Ha,n;em,z:i;bI Ha 

,ll;OCTMJK:eHMe ITOJIOJK'.MTeJibHbIX pe3y JibTa TOB 8H,l];Orrpo­

Te3Mp0BaHMH B 0T,n;aJieHHbie (15-20 M 6oJiee JieT) cpo­

KM rroeJie orrepau;MM B HaCT0HI..I.I;ee BpeMH Bee 60Jibille 

eBH3bIBaIOT C MCIT0Jib30BaHMeM 6ecu;eMeHTHbIX K0M­

IT0HeHT0B, B qacTH0CTM 6e,n;peHHbIX rrpOKCMMaJibHOM 

cpMKcau;MM [ 16-2 2]. 

CTaBI.LIMJ1 B rroc.rre,z::i;ttee ,z::i;ecHTMJieTMe cpaBHMTeJib­

H0 ,n;oeTyITHbIM rrpM pa3pa6oTKe MMITJiaHTaT0B M ou;eH­

Ke pe3y JibTa TOB 8H,lJ;OITpOTe3MpOBaHMH Ma Te Ma TMqec­

KMM MeTo,n; K0HeqHbIX 8JieMeHT0B (FEA) rro3B0JIMJI 
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o6oeKTMBM3MpOBa Tb rroJiyqeHHbie KJIMHMqeeKMe ,n;aH­

Hbie M ,z:i;aJI TOJiqoK K pa3BMTMIO HOBbIX HarrpaBJieHM:M B 

8H,lJ;0ITp0Te3MpOBaHMM [12, 13, 23, 24). 

Ma Te Ma TMqecKoe o6oeHOBaHMe K0HCTpyKIJ;MM H0JK'.­

KM li1Jib3a rrpOBO,lJ;MJIOeb B COOTBeTCTBMM C COBpeMeH­

HbIMM Tpe6oBaHMHMM, C yqeT0M 6MOMexaHMKM B3aM­

MO,l];e:MCTBMH MMITJiaHTaTa M M0,lJ;eJIM 6e,z:i;peHHO:M KOC­

™, MeTO,lJ;OM KOHeqHbIX 8JieMeHTOB, qTo IT03BOJIMJIO 

Bbipa6oTa Tb 0ITTMMaJibHbie Tpe6oBaHMH K cpopMe , 

eTpyKType ITOBepxHOCTM M MexaHMqecKMM CBOMCTBaM 

MaTepMaJI0B MMITJiaHTaTa [25-27]. 

Il poBe,z:i;eHHbie pacqeTbI ITOKa3aJIM OTeyTCTBMe ,lJ;MC­

TaJibHOM rrepe,z::i;aqM Harpy30K Ha 6e,n;peHHYIO K0eTb ; 

rro,n;o6HbIJ1 TMIT (pMKeau;MM H0JK'.KM 8H,n;orrpoTe3a 6bIJIO 

rrpe,n;JiomeHo Ha3bIBaTb rrpoMemyToqHbIM - rrpeMMy­

w;ecTBeHH0 B rro,z:i;BepTeJibHOM o6JiaeTM [23]. 

,Il;oKa3aHO, qTo B OT JIW-IMe OT HOJKeK a Ha TOMW-Iec­

KOM cpopMbI C BOpOTHMKOM rrpM pocTe BepTMKaJibHO:M 

Harpy3KM Ha KJIMHOBM,lJ;Hbie HOJK'.KM cyw;ecTBeHHO 

B03pacTaeT MX poTaIJ;M0HHaH CTa6MJibHOCTb , qTQ CHM­

maeT pMCK pa3BMTMH acerrTMqecKO:M HeCTa6MJibHOC­

™ [24 , 28]. 

IlpoBe,z:i;eHHhl:M HaMM aHaJIM3 pacrrpe,z:i;eJieHMH 

yqacTKOB rMrrepTpO(pMM KOpTMKaJibHOro CJIOH ITO 30-

HaM I'pyeHa B 3aBMCMM0CTM OT cpopMbI 6e,z:i;peHHOrO 

KaHaJia IT0,lJ;TBepm,z:i;aeT MHeHMe 06 YHMBepcaJibH0C­

™ ,n;aHH0r0 TMITa H0JK'.KM 8H,lJ;0ITp0Te3a [29]. TaK, rro­

qTM B ITOJIOBMHe CJiyqaeB 3aMeTHOJ1 rMrrepTpOQ)MM 

He pa3BMBaJI0Cb, qTo CBM,lJ;eTeJibCTByeT 0 60JibillOJ1 

ITJI0ru;a,z:i;M K0HTaKTa MMITJiaHTa Ta C K0CTHblM JI0JKeM 

M ,lJ;OCTaToqHo paBHOMepHOM pacrrpe,z:i;eJieHMM Harpy3-

KM . B OCTaJibHbIX CJiyqaJIX y-qacTKM rMrrepTpOQ)MM 

6bIJIM CJia6o BbipameHbI M JI0KaJIM30BaJIMCb B ,lJ;MC­

TaJibHbIX 0T,l];eJiax 2-M M 6-M 30H JIM6o rrpoKCMMaJib­

HbIX 0T,lJ;eJiax 3-M M 5-:M 30H I'pyeHa. HM B 0,lJ;H0M 

CJiy1-Iae He 6bIJIO 0TMe1-IeH0 cpopMMpOBaHMH « rrbe,z:i;ec­

TaJia » y 0CH0BaHMH H0JK'.KM. 

Oco6eHHOCTbIO 6e,z:i;peHHOfO K0MIT0HeHTa 8H,lJ;0-

rrpoTe3a 1i1Jib3a HBJIHeTCH ero rrpHMoyroJibHoe ce1-Ie­

HMe co er JiameHHbIMM KpaHMM. 3To IT03B0JIHeT 3Ha-

1-IMMO yBeJIM1-IMTb KOHTaKT C 8H,l];OCTOM Me,z:i;MaJibHO:M 

M JiaTepaJibHO:M IT0BepxH0CTM K0pTMKaJibH0f0 CJIOH 

6e,z:i;peHHOJ1 K0CTM. AttaJIM3 rroJiy1-IeHHbIX HaMM pe-

3Y JibTa T0B IT0,lJ;TBepm,z:i;aeT TeopeTM1-IeCKM o6ocHOBaH­

Hbie rrpeMMyru;ecTBa ,z:i;aHHOro ,lJ;M3a:MHa. TaK, ,lJ;MCTaJib­

HaH MMrpau;MH K0MIT0HeHTa , B 0TJIM1-IMe OT H0JKeK 

CX0,lJ;H0ro ,lJ;M3a:MHa, 6bIJia MCKJII01-IMTeJibH0 pe,z:i;KO:M M 

HM B 0,lJ;H0M CJiy1-Iae He rrpeBbIIIIaJia 2 MM. JIMHe:MHbie 

30Hbl pe3op6u;MM B0Kpyr H0JKKM B 1-:M M 7 - M 30Hax 

I'pyetta , CBM,lJ;eTeJibCTBYIOI..I.I;Me 06 0TCYTCTBMM IT0JI­

HO:M 0CTe0MHTerpau;MM, corrp0B0JK,l];aIOru;MeCH M36bI­

T01-IHbIM peMo,z:i;eJIMpOBaHMeM KOCTHOfO JIOJKa M pMC­

K0M pa3BMTMH acerrTM1-IeCKO:M HeCTa6MJibHOCTM, TaK­

me BblHBJIHJIMCb 01-IeHb pe,n;K0 B OT JIM1-IMe OT MCCJie­

,lJ;OBaHM:M 3apy6eJKHbIX K0JIJier [17 , 29 , 30]. 

Y HMBepcaJibH0CTb H0JK'.KM li1Jib3a IT0,lJ;TBepm,z:i;aeT­

CH TeM, qTQ ee Ha,IJ;emHaH rrepBMqHaH (pMKCaIJ;MH M 

ITOCJie,z:i;yroru;aH OCTeOMHTerpau;MH ,ll;OCTMraJIMCb rrpM 

pa3JIMqHbIX TMrrax CTpoeHMH rrp0KCMMaJibH0f0 OT ,n;e­
Jia 6e,n;peHHOJ1 KOCTM , qTo IT03B0JIHJI0 ,n;o6MTbCH OT-
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Jiv.[qHbIX pe3y JibTa TOB :m,LJ;onp oTe3Mp OBaHJ1H y a6co­

JIIOTHOro 60JibllIJ1HCTB a n a u;i1eHT OB [ 8' 3 1]. B CBH3 J1 C 

8TJ1M ,z:i;aHHbIM 6e,z:i;peHHb IM KOMnOHeHT M O:>KHO Ha3 Ba Tb 

He npoMe:>KyToqHb I M , a Y H MBep c a JibHbIM (p11c . 5 ) . 

B HaIIIe:w pa6oTe He 6bI JIO OTM e q e H O CJiyqae B H e ­

CTa6MJibHOCTJ1 J1JIJ1 nOBbIIIIeHMH qacTOTbI nep11npoTe3-

HbIX nepeJIOMOB B xo,z:i;e MM nJiaH T aIJ;MM y nau;Me HTOB C 

OCTeonopO3OM . TeM He M e ttee n JIOTHaH y c T aHOBKa KJIJ1-

HOBJ1,ll;HOro KOMnOH eHTa T p e6yeT OCTOpO:>KHOCTM 11 

TIJJ;aTeJibHOro co6JIIO,LJ;eHMH TeXHJ1K J1 o nepau;1111 , oco-

6eHHO npM MeTa60JI11qecKJ1X OCTeona T MHX, p e rMOHa p­

H OM OCTeonopo3e MJIM peBJ13J1OHHbIX o nepau;MHX. 

CorJiaCHO MaTeMaTJ1qecKMM pacqe TaM MeTO,ll;OM 

KOHeqHbIX 8JieMeHTOB nocJie ycTaHOBKM KJIMHOBM,ll;HO­

ro 6e,z:i;peHHOro KOMnOHeHTa OKOHqa TeJibHOe ero 3aK­

JIMHMBaHMe npOMCXO,ll;MT JIMillb B pe3y JibTa Te IJ;J1KJIJ1-

qecKMX Harpy30K npM Ha qaJie X O,LJ;b6 br B nocJieonepa -

IJ;MOHHOM nepMO,LJ;e, qTo MCKJIIOqae T Heo6xO,LJ;MMOCTb 

npMJIO:>KeHMH qpe3MepHbIX Y CMJIMM, conpOBO:>K,LJ;aIO­

r.u;11xcH pMCKOM MHTpaonepau;MOHHOro nepeJIOMa , B 

XO,LJ;e ero MMnJiaHTaIJ;MM. 

PacqeTHOe pacnpe,D;eJieH Me OTHOCMTe JibHOro CMe­

r.u;eHMH HO:>KKM no ee ,LJ;JIMHe npM nepBMqHOM Harpy­

meHMM, cpa3y nocJie MMnJia HTaIJ;MM, CMJIOM B 3300 H B 

3-:w J1 5-:w 30Hax fpyeHa COCTaBJIH eT 0 ,3-0 ,4 MM. IlpM 

pa3rpy3Ke ynpyraH peaKIJ;MH KOCTM JIJ1Illb qacTJ1qHo 

B03Bpar.u;aeT HO:>KKY K l1CXO,LJ;HOM Y n o JiomeHMIO , npe­

o,LJ;oJieBaH TpeHMe H a KOHTaKTHbIX n o BepxHOCTHX. IlpM 

nocJie,LJ;yIOI.U;MX HarpymeHMHX CM e r.u;e HMe HO:>KeK B oce­

BOM HanpaBJieHMM yMeHbIIIaeTCH Ha 1 -2 nopH,z:i;Ka . 

TaKMM o6pa30M, C y B eJI11q e H J1eM qJ1cJia IJ;MKJIOB Ha­

rpymeHMH HO:>KKa «CTa6MJIJ13MpyeTCH » B KOCTM , J1 pac­

qeTHaH aMnJIMTy,LJ;a IJ;MKJIJ1q e cKJ1X CMer.u;eHMM B IJ;MKJie 

«Harpy3Ka- pa3rpy3Ka » ycTaHaBJIMBaeTcH Ha y p oBHe 

He 6oJiee 30 MKM B n p OKCMM aJibHOM qacTM HO:>KKM 11 OT 

5 ,z:i;o 20 MKM - B ,lJ;MCTa Jib HOM, q T o n 0 3BOJIHeT ,LJ;06MTb­

CH nocJie,LJ;yIOr.u;e:w Ha,z:i;emH OM OCT eOJ1HTerpau;1111 [ 8]. 

Puc. 5. B a pJ.1aHTbI rrepBMl..£HOM q:mKcau;v1v1 H OJKKJ.1 Ji1Jib3a B 

3aBJ.1CJ.1MOCTJ.1 OT J.1H ,D;J.1B J.1,n;yaJibHbIX aHa T OM J.1l..£eCKJ.1X o c o 6 eH ­

HOCTeM 6e,n;peHHOJ1 KOCTJ.1. 

a - HaJ.160Jiee q acTbIM Bapv1aHT K OHTa KTa B qeTbipex 30Hax 

fpyeHa , 6, 6 - Ba p MaHThI KOHTa K Ta B ,n;Byx 30Hax fpyeHa . 

3 0Hbl r p yeHa yKa 3aHbI CTpeJIKaMM. 

C ,z:i;pyro:w CTOpOHbI, op11rJ1HaJibHaH cpop Ma ceqe ­

HMH HO:>KKM MJib3a Tpe6yeT oco6eHHO T r.u;a TeJibH O:w 

o6pa60TKI1 KOCTHOM03 fOBOro KaHaJia paIIInMJIHMM C 

u;e JibIO ,LJ;OCTM:>Ke HMH HaMJIY-Y:IIIe:w cp11Kcau;1111. CJie,z:i;y­

eT y,z:i; e JIHTb oco6oe BHMMaHMe co6JIIO,LJ;eHMIO COOCHOC­

TM B xo,z:i;e BHe ,D;pe HMH HO:>KKM. C 8TO:w u;eJibIO Heo6xo­

,lJ;MMO BBO,ll;MTb ee B pa3 pa6oTaHHOe KOCTHOM 03rOBOe 

JIO:>Ke pyKOM, JIMillb 3 aTeM ,LJ;06J1BaH Ha OCT aBrnMeCH 

1 ,5-2 CM MMnaKTOpOM , H e npMKJia,LJ;b IBaH M36bITO-Y:­

HbIX yc11JI11:w. 

HecMoT pH H a c paBHMTeJibHYIO npocToTy 11MnJiaH­

Tau;1111 J1 YHMBe pcaJibHOCTb KJIMHOB M,ll;Hb IX HO:>KeK 6ec­

u;e M e HTHOJ1 q:>I1K c a u;1111 , npeHe6pemeH Me HIOaHCaMM 

T e XHMKM o n e pa TMBHOr O BMeIIIa TeJibCTB a qpeBa TO pa3-

BMTMe M OCJIO:>KH e HMM. B u;e JIOM qacTOTa MHTp a onepa­

IJ;MOHHhlX n e p eJIOM OB npOKCMMaJib HOro OT,LJ;eJia 6e,LJ;­

peHHOM K OCTM npM n e pBMqHOM 8H,LJ;OnpoTe3MpoBaHMJ1 , 

n o ,LJ;aHHbIM 3ap y6e:>KHbIX aBTOpOB, COCTaBJIHeT OKOJIO 

1 o/o. PMCK 8TOr o OCJIO:>KHe HMH pe3KO nOBbilllaeTCH npM 

HaJIJ1qJ1J1 OCTeon o p o3a , ,D;ecpopM aIJ;MM MJIM ,ll;MCnJia3 MJ1 

npOKCMMaJibHOr o OT,LJ; e Jia 6e,D;peHH OM KOCTM [ 3 2-34]. 

CornacHO [ 35] pMCK n e peJIOMOB 6e,D;peHHOM KOCTM 

npM ycTaHOBKe 6ecu;e MeHTHbIX KJIMHOBM,ll;HbIX MMnJiaH­

Ta TOB B p e3KO I13M e H e HHOe KOCTHOe JIO:>Ke oqe Hb BbI­

COK I1 npM Ha p y IIIe HMM T e XHMKM MM n JiaHTaIJ;MM MO:>KeT 

npeBbiilla Tb 1 0 % . 

B bICOKM Tpe60BaHJ1H K MHCTp yMeHTaM ,ll;JIH ycTa­

HOBKM 6ecu;e MeHTHbIX KJIMH OBM,ll;Hb IX 6e,D;peHHbIX KOM­

noHeHTOB. TaK, MCn OJib3 0BaHMe r py6bIX parnnMJie:w I1 

OCIJ;MJIJIHTOpHbIX n MJI , CJIMillKOM rpy6aH MMnaKIJ;MH 

nOBbiillaIOT pMCK MHTpao nepau;MOHHbIX nepeJIOMOB 

6e,D;peHHOM K OCTM B H e CKOJib KO p a3 [30 , 35]. MeTO,ll; 

KOMnaKIJ;MM K OCT H OM TKaHM npM ycTaHOBKe KJIJ1HOBJ1,lJ;­

H b IX 6ecu;eMeHTHbIX 6e,D;peH HbIX H OJKeK coqeTaeT B -

ce6e KaK npe11My r.u;e cTBa yBeJI11q eHMH npoqHocTM nep­

BMqHo:w q:>J1Kcau;1111 J1 OKOHqa TeJibH OM MX 6MOJ1HTerpa­

IJ;MJ1, TaK I1 nOBbIIIIeHHbIM pMCK MHTp aon e p a u;MOHHOr o 

nepeJioMa , npe,D;nHBJIHH oco6bre T p e6oB aHMH K Kaq e c­

T B Y MHCTpyMeHTa pMH J1 TeXHMKe o n e p 11p y 10r.u;ero 

opTone,LJ;a [36 , 3 7]. 

,I(aHH bie npoBe,LJ;eHHbI X paHee 8KCne p 11M e H TOB CBM ­

,z:i;eTeJib CTBYIOT O TOM, qTo n pMM e H e H Me r OJIOB OK 8 H­

,z:i;onpoTe30B 11Jib3a C YJibTpa,D;MCn epcH OM M MKp OCTp yK­

T y p o:w TMn a A
1 
no 11CO 5832 - 3, c H a H ocTp yKT y p 11p o ­

B aHHo:w KoppO3MOHHO- I1 I13HOCOCTOMKOM n o B e p X H OC ­

TbIO n O3BOJIHeT CHI13I1Tb J13HOC B n a p e T peH MH C n o ­

JII18TMJieHOM no cpaBHeHMIO C H e TOJib KO o6b rqHblMI1 

c n JiaB a M M TMTaHa , HO 11 KOM OXp OM OM [8 , 3 1]. 

IloJiy-c.i e HHbie B xo,z:i;e Tp1160Jior11-c.ieCKMX MCITbITa­

H MM 3 Ha-c.ie H MH K P YTHr.u;ero MOM eHTa ,n;JIH c e p MMH O 

Bbmy c K a e MbIX y3JIOB T p eHMH 8H,z:i;onp oTe3a M Jib 3a 

K OJie 6 a JIMCb B ,z:i;11an a30H e OT 1 ,z:i;o 1 ,3 HM, K08cpcp11-

u;11e HT Tpe HMH - OT 0 ,0 32 ,z:i;o 0, 041 , q T o Jiyqrne H o p­

Ma TMBa fOCTa ,z:i;JIH Ta3o6e,z:i;pe HHoro c y c TaB a np11 

rro,z:i;o6HbIX MCITbITaHMHX ( COOTBeTCT B e HHO 1 , 5 HM 

11 0 ,07). IlpM MCnbITaHMH X n a pbl T p e H MH « CBep x ­

BbICOKOMOJieKyJrnpHbIM I10JII18TMJie H - KOMOXpOM » 

C pa3Me poM rOJIOBKM 28 MM ( c e pMMHbIM 0 6pa3eu;) 

KPYTHI..IJ;MM MOMeHT cocTaBMJI 2 ,06 HM, K 0 8cpcp11u;11-

eHT TpeHMH - 0 ,065 [8]. 
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IloJiyqeHHbie HaMJ1 KJIJ1HJ1l{eCKJ1e pe3y JlbTa Tbl TIOJI­

H0CTbIO TI0,D,TBepm,z:r,aIOT ,z:i;aHHbie Tpv160JIOfJ1qecKJ1X 

::m c rre p v1MeHT0B. He3Ha l{J1TeJibHaR (He 6oJiee 2 MM) 

,z:r,e u;e HTpau;J1RfOJIOBOK8H,D,OI1pOTe30B,CBJ1,D,eTeJibCTBy­

IOIIJ;a R 06 J13H0Ce I10JIJ18TJ1JieHa Y3Jia TpeHJ1R, B cp0KJ1 

OT 6 ,z:i;o 9 JieT TI0CJie orrepau;J1J1 0TMeqeHa JIJ1lllb rrpv1-

M e pH0 B 1 /2 CJiyqaeB, a rrpv1 J1CI10Jlb30BaHJ1J1 u;eMeH­

TMpyeMbIX BepTJIY:>KHbIX K0MTI0HeHT0B H e Ha6JIIO,z:r,a­

JiaCb. 

3aKmoqenMe. McrroJib30BaHv1e 8H,z:r,orrpoTe30B 6ec ­

u;e M e H THOM cpv1Kcau;v1v1 ,l];JIR rrepBJ1l{H0fO 8H,lJ;OI1pOTe-

3l1p 0 B aHJ1R Ta3o6e,z:r,peHHOfO cycTaBa CTaH0BJ1TCR B 

I10 CJie,l];HJ1e f0,D,bI orrpe,z:i;eJIRIOIIJ;eM TeH,z:r,e Hu;v1e:r1 B 60Jib­

W J1HCTB e pa3 BJ1TbIX CTpaH. Oco6oe BHJ1MaHJ1e y ,z:i;eJIR ­

eTCR J1CI10Jlb30BaHJ1IO rrpRMoyrOJibHbIX B ceqeHJ1J1 KJIJ1 -

H0B J1,lJ;HbIX 6e,z:r,peHHbIX K0MTI0HeHT0B J13 TJ1TaH0BbIX 

crrJiaB0B , I103B0JIRIOIIJ;J1X J136ema Tb Bbipa:meHH0f0 pe­

M0,D,e JIMp0BaHMR KOC T H Or o JI0:>Ka' corrp0B0:>K,D,aIOrn;ero­

CR pMCK0M TR:>KeJibIX OCJIO:>KH e HJ1I1 B 0T,D,aJieHHbie (60-

Jiee 15-20 JieT) cp0Kv1 rrocJi e o rre pau;.v1v1. 

H OBbie 0 T e q ecTBeHHbie BbIC0K0TeXH0JI0fJ1qHbie crro­

co6bI o6pa6oTKJ1 TJ1TaH 0 BbIX CIJJiaB0B I103B0JIRIOT co -

3,D,aTb 6oJiee J13HOCOCTOMI-rne J1 ycTOJ1qJ1Bbie K LI;J1KJIJ1-

qecKJ1M Harp y3KaM KOMTIOHeHTbI 8 H,D,OI1p OTe30B , yJiyq­

W J1Tb KJIJ1HJ1qecKJ1e pe3y JlbTa Tbl J1X rrpv1MeHeHJ1R. 

II p o aHaJIM3l1pOBaHHblI1 HaMJ1 0TibIT MCI10Jlb30BaHJ1R 

0 T e q e cTBe HH0f0 8H,D,0I1p0Te3a 6ecu;e M e HTHOI1 (pMKCa ­

LI;J1J1 J1Jib3 a J1 rroJiyqeHHb i e paHHJ1e v1 c p e,z:i;H ecp oqHbie 

p e3y JlbTa Tbl CBJ1,D,eTeJibCTBYIOT O rrepcrreKTMBHOCTJ1 

rrp MM e HeHMR 8 T Of O J1MTIJiaHTa Ta rrpv1 rrepBJ1qHQM 8H­

,z:i;orrpoTe3Mp0BaH J1M T a3o6e,z:r,peHH oro cycTaBa B pa3 -

JIJ1qHbIX B03paCTHbIX rpyrrrrax. ,I.(oKa3aHa YHMBe pcaJib­

H 0CTb ,z:r,aHH 0 f 0 6e,z:r,peHHOfO K0MTI0H eHTa, I103B 0JIRIO­

rn;a R ,z:r,o6MBa Tb CR Ha,z:r,e:>KHOM rrepBJ1qHQI1 v1 BTOpJ1qHQI1 

(pMKCaLI;J1M y a6COJIIOTH0f0 60JiblllJ1HCTBa rrau;MeHT0B , 

,D,0CTJ1fHYTb rrpev1Myrn;ecTBeHH0 xop0WJ1X J1 OT JIJ1qHbIX 

pe3y JlbTa TOB y JIJ1LI; C ,z:i;ereHepa TJ1BHO-,D,M CTpocp.v1q ec ­

KJ1MJ1 3a6oJieBaHJ1RMJ1 Ta3o6e,z:r,peHHbIX cycTaB0B, rre­

peJI0MaMJ1 v1 JI0:>KHbIMJ1 cycTaBaMM weMKJ1 6e,z:i;p eH­

HbIX KOCTeM. 
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