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0 TEXHVIKE 3HAOnPOTE3VIPOBAHVIS1 TA306EAPEHHOro 
CYCTABA 

A.}f{. A5APAXMAHOB, H.5. OPfJOBCKV1Llt 
AKMorn1HcKa~ rocyAapcrseHHa~ MeAlllL...\lllHCKa~ aKaAeM111~ 

Hay4Ho-111ccneA0BarenbcK111VI lllHCTVITYT rpasMaronor111111111 oproneAlllVI, AcraHa 

M~l\anaAa TOTanAbll\ 3HAOnporeJAeyAiK 6onawafbl )f{aHe KeHeniniri TYPanb1 )f{annb1 ManiMenep 
Kerep1nreH. Onepa1.11-1s:1Hbl )f{OCnapnay, onepa1.11-1s:i anAanbll\ npQL1e.o,ypa, 1.1eMeHrcia crnH.o,apnb1 
3H.o,onporea.o,ey rexH1-1KaCbl, KepceriM.o,epi )f{8He f\apcb1 KepceriM.o,epi Kel-\iHeH )f{a3bln.Qbl. 

l_le~eHTci3 TOTan.Qbl aH.o,onporea.o,eyAil-\ x1-1pyprnflnbll\ apeKeri )f{acayrn )f{8He OHbl .o,aiilblH.Qay 
Kea.o,ep1He OCbl )f(\!Mb1crn 3op Haaap ay.o,apbln.Qbl. 

The general data about necessity and long-range perspectives of total endoprothesis were given 
in this article. Preoperation planning of operation, technique of standard withoutcement endoprothesis, 
indications and contraindications were detaily described. Much attention was given to the most 
important moments to the training and realization of surgical interference of total endoprothesis on 
withoutcement base. 

ToranbHOe 3HAOnpore31-1po0aH1<1e ra306eApeHHOro 
cycrasa np1-106peraer see 6onee w1-1p0Koe pacnpocrpa
HeH1<1e c MOMeHra BHeApeH"1fl ero B KfMH"14eCKYIO npaKT"1-
Ky B 50-e rDAbl Hawero seKa . 3ra onepa41<1fl ycrpaHHeT 1-1n1-1 
3H84"1TenbHO yMeHbwaer 6onesolil C"1HAPOM , BOCCTaHaB
mrnaer ,QB1<1)f(eH1<1H a cycrase, 06ecne41-10aer onopocnoco6-
Hocrb KOHe4HOCT"1 , cnoco6crsyer ynyYweH1<1t0 noXOAK"1 [1,2). 
no>Kanylil , Ha1<16onee eMKO "1 BMeCTe C TeM KpaTKO ee 3cp
cpeKT on1-1can Morscher (1989): "n1-1wb HeMHor1-1e Hoswe
crsa COBpeMeHHOlil MeA"1l.\"1Hbl MOryT CTOnb cy111ecTBeHHO 
yny4W"1Tb Ka4eCTBO )f("13H"1 6onbHOro .. ". no3TOMY ponb 3H
,QOnpoTe3"1pOBaH"1iil s apceHane MeTOAOB x1-1pyprn4ecKoro 
neYeH1<1H rn)f(enolil naronor1-11-1 ra306eApeHHOro cycrasa 
nOCTOHHHO B03pacraer. Tat<, Ha Ha4ano 80-x rDAOB BO BCeM 
M"1pe e>KerDAHO BblnOnHHnOCb OKono 300 Tb1Cfl4 nOA06-
HblX onepa41-1 1i1 (Morscher, Schmassmann, 1983), a K KOH-
4Y :noro AeCHrnnernH - 400 TblCH4 (Kuesswetter, 1991 ). 
V1 .A.Mo0wo01-14 (1990) [3] C4"1TaeT, 4TO B npOMblWneHHO 
P83B"1TblX crpaHax Ha 1<a>KAyt0 TblCHYY 03pocnb1X >K1<1Tenelil 
MO>KHO Halilrn OAHOro YenoseKa c 1-1cKyccr0eHHblM cycra
BOM, Ya111e Ta3o6eApeHHblM. B POCC"1"1 norpe6HOCTb B 3H
,qonpore31<1po0aH"1"1 cycrasos, npe1-1My111ecr0eHHO ra3o-
6e,qpeHHoro, no npeABap1-1renbHblM pac4eTaM AOXOA"1T AO 
100-300 TblCH4 onepa41-1iil a roA [1,3]. 

Ha ceroAHHWH"1iil AeHb 3TO Ha1<16onee A1<1HaM1<14HO pa3-
01-1sat0111aHCH o6nacrb oproneA1<1Yec1<olil x1-1pyprn1-1 , HO c 
np1-1H41<1n1-1anbHOlil orosopKolil : nepB"14Hoe roranbHOe 3H
AOnpore31-1posaH1-1e ra306eApeHHOro cycrasa - Mepa Bbl
Hy>KAeHHaH, KOrAa Her Apyroro np1<1eMneMoro cnoco6a 
OKa3aTb nOMOLl.lb na41<1eHTy. 

noKa3aH"1Sl K onepa4"1"1 . ToranbHOe 3HAOnpOTe3"1pO
B8H"1e HBnHeTCSl BblCOK03cpcpeKT"1BHOlil onepa41-1elil Bbl60-
pa np1-1 Bb1pa>KeHHOlil naronorn1-1 ra306e,qpeHHoro cycra
sa, AereHeparn0HO-A"1CTpocp1-14ecK1-1x 3a6one0aH1<1Hx, apr
p1-1rax c1-1creMHOro npo1-1cxo>KAeH1<1H, no)f(HblX cycrasax welil
K"1 6eApeHHolil Kocrn. noKa3aH"1H Kee npo0eAeH1-1t0: npe)f(
Ae scero nocTOHHHble, nnoxo KYm1pyt01111-1ecH Hecrepo1<1A
HblM"1 nporn0osocnan1-1renbHblM"1 cpeAcTBaM"1, 6on1-1 B cy
crase; 3Ha4"1TenbHaH KOHTpaKrypa, c aMnn"1TYAOlil B03MO>K
HblX ,QB1<1>KeH1<1iil a cycrase MeHbwe 90 rpa,Qycos. XpoMora, 
Henpa01<1nbHaH noXO,QKa, yKopo4eH"1e H"1>KHelil KOHe4HOC
rn , np1-1 OTCyTCTB"1"1 nepBblX ,QBYX C"1MnTOMOB, He cny>KaT 
noKa3aH"1HM"1 K onepa41-11-1 , raK KaK, 3aMeHa cycrasa He 
MO>Ker cy111ecrneHHO ynyYW"1Tb noxo.QKY, 06ycnosneHHyt0 
naronornelil scero KOCTHO-MblWeYHoro annapara, "1 He 
n1-11<01<1,Q1<1pyer nonHoCTbtO 3Ha41<1TenbHOe yKopoYeH1-1e Horn. 
KpoMe 3roro, noKa3aH"1H K onepa41-11-1 orpaH1<1Y1<10a10rcH 
nepcneKT1<10olil pe3H,Qonpore31-1posaH1<1iil , 0cne,Qcr 01-1e pa3-
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Bl.1Ba10L11eli1C>1 Hecra61.1nbHOCrn KOHCTpyKL.11.11.1. no3TOMy, 
Ha1.16onee no,qxo,q>1L111.1li1 so3pacr na1..11.1eHra ,qn>i npose,qe
Hl.1>1 roranbHOro 3H,qonpore31.1posaH1.1>1 - 50-70 ner. Xor>i 
np1.1 l.1MneparnBHblX noKa3aHl.1>1X B03MO>KHO 3H,QOnpore-
31.1posaH1.1e 1.1 s 6onee Mono.QOM B03pacre. Y n1.11..1 Mono,qo
ro 803pacra npe,qno4rnTenbHO 6ec1..1eMeHrnoe 3H,Qonpo
re31.1posaH1.1e, 1.160 BblCOKa sepO>ITHOCTb pe3H,QOnpoTe31.1-
posaHl.1>1 4epe3 10-15 ner. OrHoc1.1renbHblMl.1 npornsono
Ka3aH1.1>1M1.1 >1sn>1t0rc>1: Mep1..1arenbHa>1 apmM1.1>1 nocro>iH
HOli1 ¢opMbl, cep,qe4Ho-nero4Ha>i He,qocraT04HOCTb 11 6 -
Ill cr., xpoH1.14ecKa>i no4eYHa>i He,aocraro4HOCTb. C x1.1pyp
rn4eCKoli1 T04Kl.1 3peHl.1>1 a6conlOTHble npOTl.1BOnoKa3aHl.1>1: 
socnan1.1renbHb1e 04arn B o6nacrn onepa1..11.11.1 1.1 B 1..1enoM 
opraHl.13Me. 

K ornoc1.1renbHblM npornsonoKa3aH1.1>1M cne,qyer 
orHecrn rHoli1Hb1e npo1..1eccb1 B cycrase s aHaMHe3e. B no
A06HblX cny4a>1x BO speM>I onepa1..11.11.1 He06XOAl.1MO 6paTb 
y4aCTKl.1 TKaHeli1 ,qn>i npoBeAeHl.1>1 Ml.1Kpo61.1onorn4eCKOro 
1.1ccneAOBaHl.1>I, l.1HOrAa c 3TOli1 1..1enbl0 npOBOA>IT nyHKL.11.11.1 
cycrasa B npeAonepal..ll.10HHOM nep1.10Ae. np1.1 He06XO,Ql.1-
MOCrn Ha3Ha4aeTC>I COOTBeTCTBYIOU\a>I aHrn6aKTep1.1anb
Ha>1 repan1.1>1. 

npeAonepa1..11.10HHOe nnaH1.1posaH1.1e. Wenb nnaH1.1po
saH1.1>1 cocro1.1r s onpe,qeneH1.11.1 np1.1MepHoro pa3Mepa 
l.1MnnaHrara 1.1 ypOBH>I OCTeOTOMl.11.1, c 1..1enb10 KOppeKL.1111.1 
Anl.1Hbl Hor1.1. Bropoe B03MO>KHO np1.1 Han1.141.11.1 3,qoposoro 
1.1n1.1 He3Ha41.1renbHO ,qe¢opM1.1posaHHOro npornsonono>K
HOro cycrasa, peHrreHorpaMMa Koroporo 1.1cnonb3yerc>i KaK 
3TanOH. no Ae¢opM1.1posaHHOMY cycrasy onpe,qen>ilOT 
pa3Mepbl rHe3Aa 1.1 HO>KKl.1. 

KPIKTEP~~nnAH~POBAH~~ 
leoMempu<JecKoe nnaH1.1posaH1.1e npo1..1e,aypb1 onpe,qe

n>ier COOTHOWeH1.1e OCl.1 1.1 f:lnl.1Hbl KOHe4HOCrn c npOTl.1BO
nono>KHOli1 cropoHbl, pasHo KaK 1.1 re0Merp1.110 scero cycra
sa. B aHan1.13 BKnl04at0r: 

1) cne1..11.1¢1.14ecK1.1e ¢opMy 1.1 nono>KeH1.1e a1..1era6ymoM 
(TaKl.1e KaK ,q1.1cnna31.1>1 c BblBl.1XOM 1.1n1.1 no,QBblBl.1XOM 1.1n1.1 
coxa profunda) 

2) cne1..11.1¢1.14ecKa>1 ¢opMa npoKc1.1ManbHOli1 Mera¢1.1-
3apHoli1 1.1 Al.1CTanbHOli1 ,q1.1a¢1.13apHoli1 4acreli1 6e,qpeHHOli1 
Kocrn (sapyc 1.1n1.1 sanbryc weli1K1.1 6e,qpa, ,q1.1annacrn4ec
Ka>1, 1..1en1.1H,qp1.14ecKa>1 1.1n1.1 BOpOHK006pa3Ha>i ¢opMa Me
AYn>ipHoro KaHana). 

KpoMe roro, reoMerp1.14ecKa>1 ¢opMa ,qon>KHa orne4aTb 
cPYHKL.11.10HanbHblM rpe6oBaHl.1>1M. 3TO BKnl04aer He TOnb
KO aHan1.13 re0Merp1.11.1 cycrasa c ¢YHKL.11.10HanbHOli1 T04Kl.1 
3peH1.1>1 (aHresepc1.1>1 1.1n1.1 pa3n1.141.1>1 B a1..1era6yn>1pHoli1 peK
n1.1Ha1..11.11.1 1.1 op1.1eHra1..11.11.1), HO pacnpocrpaH>ierc>i Ha 01..1eH
KY cPYHKL.11.10HanbHblX orn1.141.11i1 - Anl.1Hbl KOHe4Hocreli1, KO
ropa>i 4aCTO l.1Meer Mecrn TaK>Ke KaK 1.1 o6pa30BaH1.1e KOH
rpaKryp, nocneonepa1..11.10HHb1x paccrpoli1crn Mb1We4Holi1 
op1.1eHra1..11.11.1 1.1 Hanp>1>KeH1.1>1. 

B Kp1.1rep1.11.1 01..1eHK1.1 BKnl04at0r non, B03pacr, sec 6onb
Horo, Ka4eCTBO KOCTHOli1 TKaHl.1, 4TO 06ycnasn1.1saer Bbl6op 
1..1eMeHrnoro 1.1n1.1 6ec1..1eMeHTHoro r1.1na npore3a. Cero,aH>i 
y>Ke He cyL11ecrnyer B03pacrHoro 1..1eH3a Ha 1.1cnonb30Ba
H1.1e 6ec1..1eMeHTHb1x KOHCTPYKL.11.11i1. Ha1.16onee sa>KHblMl.1 
Kp1.1rep1.1>1M1.1 >1Bn>110TC>1 aHaTOMl.14ecKa>i ¢opMa 1.1 Ka4e
crso KOCTHoli1 TKaH1.1, OHl.1 1.1 onpe,qen>110T Bb16op rnna npo
re3a. 

npeAn04Tl.1TenbHble ycnOBl.1>1 ,Qn>i 1.1CnOnb30BaHl.151 6ec
l..leMeHTHblX _1.1MnnaHTaTOB BKnl04alOT Cl.1nbHblli1 KOpT1.1Kan 
,QOCTaT04HO~ TOnll.\l.1Hbl, yMepeHHblli1 Bee Tena, Al.1CTanbHO 
Cy>Kl'1BalOU\l.11.1C>I MeAyn>ipHblli1 KaHan, 1.1 ,qereHeparnBHblli1 
aprp1.1r, npo>1sn>1toL111.1li1c>1 a cKneporn4ecK1.1x 1'13MeHeH1.1>1x 
TKaHeli1, B 0Tnl.141.1e OT AecrpyKTl.1BHO socnan1.1renbHOro 1.1n1.1 
ocreonopor1.14ecKoro npo1..1ecca. 

06L11as:i nO,QBl.1>KHOCTb 1-1 nc1.1x1.14ecKas:i a,qeKBaTHOCTb 
raK>Ke sn1.1>110T Ha peweH1.1e. 

reoMerp1.14ecKoe nnaH1-1poBaH1-1e OCHOBaHo Ha COOT
BeTCTBYIOU\l.1X pa6orax 1.1ccne,qosarenbcKoli1 rpynnb1 Mton
nepa [4], CnoropHo 1.1 PoMarHon1.1 [5]. 
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nocreneHHO BXO,Q>IT B np1.1MeHeH1.1e Cl.1CTeMbl KOMnb10-
rep1-131-1posaHHOro nnaH1.1posaH1.1>1 [6]. TeM He MeHee, KllH· 
Hl.11..11.1CTbl npo,qon>KalOT 1.1cnonb3osarb Mtonneposcey10 CH· 
CTeMy no,qroTOBl.1TenbHOro paC4ep41-1BaHl.1>1 peHrreHOBCKHX 
CHl.1MKOB ,qn>i onpe,qeneH1.1>1 pa3Mepa 1.1 ¢opMbl 1.1Mn11aH· 
TaTa. np1.1MeHS'leTC>I nepe,QHe-3a,QH>l>I peHTreHOrpaMMa 
ra3a c 15% ysen1.14eH1-1eM. 

3HAOPOTe3bl B OCHOBHOM ycrpoeHbl TaK, 4TO OCb spa. 
L11eH1.1>1 pacnono>KeHa Ha 10-20 MM Hl.1>Ke np0Kc1.1Mal1b· 
HOli1 rpaHl.11..1bl 6onbworo seprena. 3rn l.13MepeH1.1e 11erKo 
BHOBb nposep1.1Tb BO speM>i onepa1..11.11.1. nnoCKOCTb OCTeo. 
TOMl-11.1 6e,qpeHHOli1 weli1Kl.1 ne>Kl.1T no.a yrnoM 50-55° K OCH 
HO>KKl.1 cpa3y no.a MeTKOli1 3KCTpaKL.11'10HHOro OTBepcrnst 

Hen0Kpb1ras:i ,q1-1cranbHa>1 nonos1.1Ha HO>KKl.1 AOfl>KHa 
nl'1Wb conp1.1KaCaTbC>I c BHyrpeHHl.1M KpaeM KOpTl.1Kana BO 
1.136e>KeH1.1e pa,q1.1anbHOli1 Harpy3Kl.1 a 3Toli1 o6nacrn. Pa3. 
Mep l.1MnnaHrara ,QOn>KeH 6b1Tb Bb16paH TaK 4T06bl COOT· 
BeTCTBOBaTb npoKCl.1ManbHOMY pa3Mepy 1.1 nponopLjl.1RM, 
HO ocrasn>iTb Y3KYto nonocey nycroro npocrpaHcrsa Me>K· 
AY HO>KKoli1 1.1 BHyrpeHHl.1M KpaeM KOpbl. Ecn1-1 3TOro He npo-
1,.13owno, Bb161.1pator MeHbW1.11i1 pa3Mep 1.1MnnaHrara. 

np1-1 nnaH1.1posaHl.1l.1 ,qn>i nto6oli1 npOTe3HOli1 HO>KKl.1 XH· 
pypr ,qon>KeH noMHl.1Tb o TOM, 4TO re0Merp1.1>1 npore3a c 
¢1.1Kc1.1posaHHblM wee4HblM yrnoM 1.1 TOnbKO enema BapH· 
a6enbHOli1 ,qn1.1Holi1 weli1K1.1 rpe6yer KOMnpoM1-1cca nare
panbHOro pacCTO>IHl-1>1. 3TO He o6ycnOBl.1T KaK1.1x-rn160 38· 
MeTHblX npo6neM. B OCHOBHOM npo6neMbl paCCTORHl1R 
y,qosnersopmenbHO pewatoTC>I COOTBeTCTBYIOU\l.1M l.13Me· 
HeH1.1eM ,qn1.1Hbl weli1Kl.1 1.1n1.1 no31.11..11.1eli1 a1..1era6yn>ipHoro 
KOMnOHeHra. 

04eHb pe,QKO BCTpe4atoTC>I na1..11-1eHTbl B Kpali1Hl.1X co
CTO>IHl'1>1X, KOTOpble He MOryT 6b1Tb KOMneHc1.1posaHbl on11· 
caHHblM o6pa30M. Hanp1.1Mep ecn1.1 aHaTOMl.14ecKa>i weH· 
Ka aHoManbHO f:lnl.1HHa>i, ,qa>Ke 1-1cnonb30BaH1.1e ysen1.1YeH· 
HOro wee4HOfO MO,Qyn>i He AaCT ,QOCTaT04HOfO Harn>KeHHR 
Mb1w1..1 ,an>i cH1-1>KeH1.1>1 p1.1cKa Bb101.1xa npore3a. 4acro x11· 
pypr MO>KeT paCC41.1TblBaTb Ha ysen1.14eH1.1e HaT>i>KeHHR, 
nl.1Wb enema y,Qnl'1Hl.1B ,qn1.1Hy KOHe4HOCTl.1. npl.141.1Ha 3TOfO 
ne>Kl.1T B HecoorneTCTBl.11.1 1.1HAl.1Bl.1,QyanbHOli1 aHaTOMl.111 H 
pa3pa6oraHHblX craH,qapros npore3a. B TaK1.1x cnyYa>ix reo
Merp1.14ecKoe nnaH1-1posaH1.1e, MO>Ker noM04b Hali1rn B03· 
MO>KHble peweHl.1>1. PeweHl.1>1 BKnto4alOT pen031.11..11.1IO 48W· 
Kl-1 1.1n1.1 noA6op ,qn1.1Hbl ronoBKl.1. 

Y HeKoTOpblX na1..11.1eHTOB (4acro c BbinonHeHHblM OA· 
HOCTOpOHHl.1M npore31.1posaH111eM) x1.1pypr MO>KeT onpeAE!
nl.1Tb HeycrpaHl.1MYIO pa3Hl'11..1Y ,Qnl.1Hbl KOHe4HOCTeli1 B 5-10 
MM. PeKoMeH,qyerc>i B raK1.1x cny4as:ix nocoserosaTbCR c 
na1..11.1eHTOM OTHOCl.1TenbHO nocneonepa1..11.10HHOli1 pa3Hl1· 
l..lbl ,qn1.1Hbl KOHe4HOcreli1. Ecn1.1 nnaH1-1posaH1.1e noKa3blB8· 
er HeycrpaHl.1MOe HeCOOTBeTCTBl.1e aHaTOMlll4eCKl'1X oco6eH
HOCTeli1 crpoeHlll>I co CTaH,QapTHblMl.1 npore3aMl.1, cne,qyeT 
Bb16paTb ,qpyrylO Cl.1CTeMY 1.1n1.1 np1.1MeHl.1Tb 1.1HAl.1Bl.1,Qy8flb· 
Hoe 1113rorosneH1.1e npore3a. 

OneparnBHblli1 ,qocryn. OneparnsHoe BMewarenbcreo 
nposo,q1.1rcs:i B nono>KeH1.11.1 6onbHOro ne>Ka Ha cn1-1He 111111 
Ha 6oKy, 111cnonb3yerc>1 nepe,qHe-6oKosoli1 ,qocryn Xap,q'1H· 
ra. npo,qOnbHblli1 pa3pe3 An1'1HOli1 OT 10 ,QO 15 CM., H841.1H8· 
IOT Ha 2-4 CM Bb1we sepw111Hbl 6onbworo seprena, npo,qon· 
>Kator Ha,q cpe,qHeli1 n1.1H1.1eli1 nocne,qHero 1-1 3aKaH41.1B8IOT 
Ha 2-4 CM Hl.1>Ke Ha4ana CKaTa. npOAOnbHO pacceKaeTCR 
Q:laCL.11.1>1. no B03MO>KHOCTl.1 rynblM nyreM pa3,QBl.1ratoTCR 
BOnOKHa cpe,qHeli1 >lrD,Ql.14HOli1 MblWl..lbl Ha,Q sepxyWKOH 
6onbworo seprena, 3areM Hl.1>Ke Hero pacceKaerc>i nep11· 
Ml.131.1li1 narepanbHoli1 nop1..11.11.1 4eTblpexrnasoli1 MblWl..lbt 6eA· 
pa, 1.1 Aanee c noMOU\blO x1-1pyprn4ecKoro pacnarnpa ee 
BOnOKHa ryno OT,Qen>ilOTC>I Ha w1.1p111Hy 1'1HCTpyMeHra OT 
nepe,QHeli1 nosepXHOCrn 6eApeHHOli1 KOCrn. nocpe,QCTBOM 
pacce4eH1.1s:i cyxo>K1.1nbHblX pacn:1>KeH1-11i1 Bb1weyKa3aHHblX 
MbtWL.1 Ha,q cepe,q1.1Holi1 narepanbHoli1 nosepxHocrn 6onb· 
woro seprena o6Ha>Kator ,qsy6ptowKosyto Mb1w1..1y, KoropaR 
nonHOCTbto orcenaposb1saerc>1 or nepe,qHeli1 nosepxHOC· 
rn Kocrn seprenbHOli1 o6nacrn ,qo Kancynbt cycrasa. Ma· 



naR RrO.Q"14HaH Mb1WLl8 pacceKaercH BMecre c Kancynoi'.1. 

CraH.QaprHaH rexH111Ka 6ec4eMeHTHoro 3H.Qonpore3111-

poeaH111H. Kancyna 111 c1-1Ho0111anbHaH o6ono4Ka 111cceKat0r

cR nonHOCTblO, Hanp111Mep, npi.1 peBM8T0"1,QHOM aprp111re, 
V1Jll4 3KOHOMHO, ecili.1 HeT HBileHl!li'.1 C"1HOBlllTa, TOilbKO 4T0-

6bl HCHO onpe,QeI1"1Tb rpaH1114bl KOCTHOl'.1 OCHOBbl Bna,QlllHbl. 

,QllR T04HOi1 KOppeKLlllllll AillllHbl KOHe4HOCrn MO>KHO np111-

M0HRTb CilSAYIOLl.11111'.1 np111eM. c noMOLl.lblO APSillll BBOAHT 
cnHLIY nepneHAlllKYilHpHO BepT"1K8IlbHOi1 CCIII B reno no,Q

B3AOWHOi1 KOCrn H8A KpblWei'.1 eeprny>KHOl'.1 sna,Qll!Hbl, Ha

pYJKHYIO 48CTb cn1-14bl cr1-16at0T B AlllCT8IlbHOM Hanpaene
HHH H ornaMblBalOT Ha ypOBHe eepxyWKlll 60ilbWOro eepre-

11a, nocne aroro cn111L1y epeMeHHO no0opa41110at0r e npo

KCHManbHOM Hanpa0neH1-11-1. B ,QailbHei1weM no AI1"1He 
cnH4bl onpe,QeilHIOT He06XOAlllMOe HaTH>KeH111e KOH84HOC

rn. 3areM Bb1BlllX"1B8IOT fOilOBKY 6e,QpeHHOl'.1 KOCrn. Acc1-1c

reHT ocyll.leCTBilHeT rpaKLlllllO HOrl-1 B A"1CT8IlbHOM Hanpae

J10HHH, Hapy>KHYIO pOTaLlllllO Ill crn6aH111e B Ta3o6e,QpeHHOM 

vi KOJ10HHOM cycraee, a onep111pyt0L11111i1 x1-1pypr BblTHrneaer 

ro110BKY 6e.Qpa 1113 eeprny>KHOlil ena.Qll!Hbl c noMOLl.lblO OA
H03y6oro Kpl04Ka. B Me>KeepreilbHOlil HMKe c nOMOLl.lblO 

>Ke1106osaroro .QOnora .Qenat0r He6onbwoe ornepcrne 111 

BBOART lllHCTpyMeHT, 6e3 HaC"1Il"1H, B KOCTHOM03fOBOlil Ka
Hall. Kocrno-Mo3roeolil KaHan nocne,QosarenbHO pacc0ep-

11visat0r AO COOTBSTCTBYIOLl.lero pa3Mepa c 111cnOilb30BaH"1-
eM Ha6opa pa3eeproK. no wa6noHy oc4111nnHropHolil n1-1-

110Ci npOH3BOAHT pe3eK4"1IO fOilOBKlll 6e,Qpa Ha Bbl6paH

HOM ypoBHe. 3areM 1113 ena,Qll!Hbl y,QailHIOT OCTaTKlll ,Qerpa

AV1POBaHHOfO XPHLl.leBoro noKpoea 1-1 rpaHyilHLl"1"1, 04eH111-
sat0r TOilll.llllHY ,[\Ha, AilH Yero OCTOPO>KHO ,QeilalOT nOlllCKO

Bbl0 ornepcrnH B Hapy>KHOH 3aMblKaTeilbHOH nnacrnHKe "1 

ry6YaTOi1 KOCTlll AO BHyrpeHHelil nnacrnHKlll c nOMOLl.lblO Y3-
KOf0 ,Qonora 111n1-1 w111na. 3aTeM np1-1cTyna10T K ¢opM111po0a

HHt0 JlO>Ka AilH ycraHOBK"1 a4eTa6ynHpHoro KOMnOHSHTa 

3HAOnpore3a c noMOLl.lblO nonyc¢ep1-14ecK111x cppe3 (p111Me

pos) nocne,QosaTeilbHO y0en111Y1-1Bat0L11erocH AlllaMeTpa. 
Heo6xo,Q111Mo ,Qo61110aTbCH nonHoro nnornoro norpy>KeHlllH 

pa6orat0L11elil noeepXHOCrn ¢pe3bl B KOCTHYIO OCHOBy, HO B 
TO>Ke BpeMH, coxpaHHTb KOCTHble KpaH Ill BHyrpeHHIOIO KO

CTHYIO nnacrnHKY AHa ena,Qll!Hbl, c n0Kpb10at0L11elil ee ry6Ya

roei KPOBOT048Ll.lei1 KOCTblO. P"1MlllPOB8H"1e np0"13BOAHT B 

n03HL.1Hlil "1HCTpyMeHra: 45-50 rpa,QyCOB OT eeprnKailbHOlil 

OCH H 10-15 rpa.Qycoe aHreropc1-1111. ,Qanee np111cTynat0T K 

ycraHOBKe «rHe3.Qa» 3H,Qonpore3a. CooTBeTCTBYIOLl.lllllil no 

pa3Mepy a4eTa6ynHpHbllil KOMnOHeHT KOHCTPYK4111111 c no

MOLl.lblO "1HCTpyMeHTa BBOA"1TCH B no,QrOTOBilSHHOe IlO>Ke "1 

BBHH4111BaeTCH B KOCTHYIO OCHOBY AO nOilHOro nnornoro 

npHne>KaHlllH K KOCTHOMY AHY 1-1 nonHoro norpy>KeHlllH pe3b-

6b1 B ry64aTylO KOCTb B nono>KeHllllll: 45 - 50 rpa,QyCOB OT 
BeprnKailbHOlil OC"1 "1 10-15 rpa,QyCOB aHTeTOpCi.1"1. nocne

AHee 04eHb B8>KHO AllH C03,[\8HlllH nepB"14HOi1 ¢1-1Kca41111-1, 

4TO RBilHeTCH He06XO,[\lllMblM ycnOBlll0M, o6ecne4111Bal0Ll.1"1M 

A8JlbHelilwytO BTOplll4HYIO ¢111Kca411110 3a C4eT KOCTHOlil "1H

Terpa4H111 B n0Kpb1rne 3H.QonpoTe3a. YcTaHOBKY seprny>K

Horo KOMnOHeHTa KOHCTPYKLlllllll 3a0epwat0T BBe,[\eHllleM B 

fH03AO BKila,[\blWa, COOTBeTCTBYIOLl.ISfO no pa3Mepy MeTail

JlH40CKOlil OCHOBe. ,QnH npaB"1IlbHOi1 ycraHOBKlll Heo6XO,[\lll

MO Tll.laTeilbHO OCB060,QlllTb KpaH «rHe3,Qa» 3H,[\OnpOTe38 

OT HaB111ca10L11lllX MHfKlllX TKaHei'.1 Ill BblCTynatOLl.llllX KOCTHblX 

Kpaes 111 occ111cp111Karo0, nocne.QHl!le Heo6xo.Q111Mo y.QailHTb 

TaK>Ke nOTOMy, 4TO OH"1 MOryT nocny>K"1Tb np1114111HOlil BblBlll

xa 6e,QpeHHoro KOMnoHeHTa 3H.QonpoTe3a B Ka4eCTBe T04-

KH onopbl Pbl4ara. npaBlllilbHaH ycraHOBKa BKila,QblWa co

npOBO>K,QaeTCH xapaKTepHblM L11eI1Ka10L11"1M 3BYKOM np111 
BXO>K,[\eH111111 wecrnrpaHHoro BblCTyna Ha eepw111He nocne

AHero B OTBepcrne rHe3,[\a. npo1113BO,[\HT ,[\OnOilH"1TeilbHOe 

yKpenneH111e BKila,Qb1wa c noMOLl.lblO y.Qapoe MOilOTKOM no 

HHCTpyMeHTy, BBe,[\eHHOMy BO BKila,[\blW. 8blCTynat0L11"1i1 
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npornBOBblBHXOBbllil 6oprnK KpaH BKila,QblWa nepe,Q 3all.leil

KlllBaHl!leM op111eHT111pyt0T Ha nepe,[\He-3a,[\Hllllil OT,[\011 4aW

KH. Cne.Qyt0L11111M aranoM np111cTyna10T K ycraHOBKe 6e.QpeH

Horo KOMnoHeHra 3HAOnpore3a. KoHeYHOCTb y.Qep>K1110a-
10T B pa3ornyroM nono>KeH111111, c Hyneeolil pora4111elil, np111 
3TOM 04eH1110at0T AlllaCTa3 Me>K,[\y eeprny>KHblM KOMnOHeH

TOM "1MnJlaHrara "1 on111noM npOKCll!MailbHOro OT,Qena 6e,Q
peHHOli! KOCH1 Ill HaMeYalOT He06XO,[\lllMOe ,[\IlH npaBL-!Ilb
HOro nono>KeHlllH KOHe4HOcrn Hanpa0neH111e welilKL-i 6eA

peHHoro KOMnOHSHTa OTHOCll!TeJlbHO npOKClllM8IlbHOro 

OT,[\Sila 6e,[\peHHOli! KOCTlll. nyreM Hapy>KHOlil pora4111111, npi.1-
Be,[\eHlllH Hlll>KHelil KOHSYHOCrn c OAHOBpeMeHHblM crn6a

HllleM Ta3068APSHHOro Ill KOileHHOro cycTaBOB npOKClllMailb
Hbllil OTASil 6e,[\pa BblBOA"1TCH B paHy. ,Qanee pawnlllilHM"1 
cpopMlllPYIOT JlO>Ke B npOKC"1MailbHOM OT,Qene 6e,QpeHHOlil 

KOCTlll B 38,[\aHHOl'.1 op111eHra4111111 AO COOTBSTCTBYIOL11ero pa3-
Mepa 111MnnaHTara. MaKc111Ma11bHb1lil AilH AaHHoro cnyYaH 
lllHCTpyMeHT ,[\Oil>KeH norpy>KaTbCH Ha BCIO my6111Hy, nnoT

HO, c onpe,QeileHHblM yc111n111eM, np111 3TOM Heo6XO,[\lllMO 
TaK>Ke ocraenHTb onpeAeneHHbllil cnolil ry6Yarolil TKaH111 no 

nepL-iMeTpy KoprnKailbHOlil nnacrnHKlll, .QilH 06ecneYeH111H 

KOCTHOl'.1 lllHTerpa4111111 B "MeTannocnoHrno3y" KOHCTPYK4111111. 
0KOH4aTSilbHOe cpopM111poBaH111e noeepXHOCTlll on11111a Ill, 
np111 He06XO,[\lllMOCTlll, ,[\OnOnHlllTSilbHOe yKopo4eHl!le 6e,Q

peHHOro KOMnOHSHTa ,QenalOT c noMOLl.lblO Ll"1PKYl1HpHOlil 
cppe3bl, cp111Kc1-1pyeMoi1 Ha wei1Ke npocp111nH. B npo4ecce 
ecex MaH111nynH41111'.1 Heo6XO,[\lllMO nocTOHHHO 3a60TlllTbCH 

o coxpaHeH1111-1 4enocTHocrn 6onbworo eepTena 111 o6nacrn 

AYrn A,l:\aMca. 3aeepwaeTCH aTan BBeAeH111eM e no,qroroe
neHHOe IlO>Ke 6e,[\peHHOro KOMnOHSHTa 3H,Qonpore3a, 4TO 
TaK>Ke ,[\Oil>KHO npOlll3BOAlllTbCH c onpe,[\eilSHHblMlll yc111n111-

HMlll, nplllBOAHLl.llllMlll K Ha,Qe>KHOlil nepB"14HOi1 cp111Kca41-11-1. 
,Qanee c nOMOLl.lblO np111Mep04HblX ronOBOK np01113BOAHT 

OKOH4aTeilbHYIO KOppeK411110 ,QllHHbl KOHe4HOCTlll, npose
PHIOT CTa6"1IlbHOCTb KOHCTPYKL.1111111, c11111y HaTH>KSHlllH MHr
KlllX TKaHelil L-1 06beM ABlll>KSHllllil B lllCKYCCTBSHHOM cycrase. 

Ha wei1KY npore3a OAesaercH ronoBKa KOHCTPYKLlllllll Bbl6-
paHHOro pa3Mepa, yKpennHeTCH ee nono>KeH111e Ha KOHY
ce nerK111M111 yAapaM111 MOilOTKa 4epe3 cne1..1111anbHbllil lllHCT

pyMeHT, Ill npOlll3BO,QlllTCH BnpaBileH111e 6e,qpeHHOro KOM

noHeHTa 3HAonpore3a B aL1era6ynHpHbllil. nepeA nocnoi'.1-
HblM yw111BaH111eM paHy npoMblBalOT aHT111cenrn4eCK"1Mlll 

pacrnopaMlll, APSHlllPYIOT Yepe3 KOHTpanepTypy. 
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