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Hay4Ho-111ccne,o,osaTenbcK111ilt 111HCT111TYT TpasMaTonor111111111 opTone,0,111111, AcTaHa 

AKTyanbHOCTb npo6neMbl neYeH111H nepenoMOB weli1K111 
6eApeHHOlil Kocrn y n1111..1 no>K111noro 111 cTapyecKoro B03pac
Ta He YTParnna CBoero 3HaYeHll1H AO HaCTOHLl.lero BpeMe
Hll1. 

CrnT111cT111YecK111e AaHHble CBll1AeTenbcTByt0T o nocTOHH
HOM poem B 0611.(elil CTPYKTYPe HaceneH111H YAenbHoro Beca 
n1111..1 crapwe 60 neT. 8 Pocc111lilcKolil <l>eAepa1..1111111 Ha HaYano 
1997 roAa Y111cno nt0Aelil, AOCrnrw111x neHc1110HHOro B03pac
Ta npeBblCll1nO 37 MnH., 4TO COCTaBll1nO 24% OT 0611.(elil 4111C
neHHOCTll1 HaceneH111H (22). V1MeHHO cpeA111 3TOlil Karero
p111111 HaceneH111H Ha1116onee YaCTblM noBpe)l(AeH111eM onop
HO-ABll1raTenbHOro annapara HBnHIOTCH nepenoMbl npo
KCll1ManbHOro OTAena 6eApeHHOlil KOCTll1 (18, 34j. no AaH
HblM n111TepaTypbl OHll1 COCTaBnHIOT AO 22% OT Bcex Bll1[10B 
nepenoMoB B 3TOM B03pacre [32, 48). 

0AHaKo B nocneAHee BpeMH PHA aBropoB OTMeYaeT 
cH111>KeH111e cpeAHero B03pacra 6onbHblX c nepenoMaM111 
weli1Kll1 6eApa (2, 22, 49). 4TO CBH3blBalOT c yBen111YeH111eM 
YAenbHOro Beca My>K4111H, y KOTOpblX 111MeeT Mecro 3HaY111-
TenbHaH TpaBMa (aBTOTpaBMa, KarnTpaBMa). 

HeYTew111renbHb1e AaHHble np111BOAHT 111 3apy6e>KHble 
aBTOpbl. TaK 0. Johnell (21) cY111TaeT, YTO K 2025 roAy B EB
pone no cpaBHeH11110 c 1990 roAOM Yacrnrn nepenoMoB 
6eApa yBenll14111TCH Ha 40% 111 COCTaBll1T 670000 cnyYaeB B 
roA. AnH >KeHLl.1111H 50-rn neT, 6enolil pacb1, p111cK pa3B111Til1H 
nepenoMOB weli1K111 6eApa Ha nporn>KeH111111 ocraBwelilcH 
>Kll13Hll1 COCTaBnHeT 17% (26, 54). 

Ocreonopo3 - c111cTeMHOe 3a6oneBaH111e cKeneTa, KO
Topoe xapaKTep1113yeTCH CHll1>KeH111eM np04HOCTll1 KOCTHOlil 
TKaHll1 111 Ha1116onee YaCTO HBnHeTCH np1114111HOlil nepenoMOB 
weli1Kll1 6eApa. c.n. M111pOHOB 111 C.C. POAll10HOBa (27) np111 
06cne.QoBaH111111 121 6onbHOro c nepenoMaM111 weli1K111 6eA
peHHolil KOCTll1 y 93,4% 6onbHblX BblHBll1nll1 CHll1>KeH111e Mll1-
HepanbHOlil nnornocrn KOCTHolil TKaH111 (MnKT). AAeKBaT
Hoe B03Aelilcrn111e TpaBM111pyt0Ll.lero areHrn, np111Be.Qwero 6b1 
K nepenoMy 6eApa, 3a¢111Kc111poBaHo MeHee YeM y 10% 
6onbHblX c nepenoMaM111 weli1K111 6e.opa (38). 

8 HaCTOHLl.lee BpeMH B Pocc111111 111 B .oanbHeM 3apy6e
>Kbe Bee 6onbwe BH111MaH111H YAenHeTCH co1..1111anbH0-3KO
HOM111YecK111M acneKTaM OCTeonopoT111YeCKll1X nepenoMOB. 
PacYeT npHMblX 3KOHOM111YecK111x 3aTpaT Ha neYeH111e .QaH
Holil narnnor111111 111 Bb1pa60TKa 3¢¢eKT111BHblX npo¢111naKTl-1-
YecK111x Mep He AOn>KHa OCTaBaTbCH 6e3 BHll1MaHll1H co CTO
poH~ opraH1113aTopoB 3ApaBooxpaHeHll1H 111 npaB111Tenb
CTBeHHblX opraHoB. TaK, no AaHHblM J. Melton (21) B 1995 
rOAY 06ll.(111e pacxOAbl Ha neYeH111e ocTeonopornYecK111x ne
penoMOB B CWA cocrnB111n111 13,7 MnpA. AOnnapoB CWA, 
np111YeM 2/3 3Til1X cpeACTB 6bln0 3aTpaYeHO Ha neYeHll1e 
nepenoMOB 6eApa. 

HeTPYAHO nOAC4111TaTb 3KOHOMll1Yeceyl0 BbiroAy OT Bbl
pa60TKll1 111 np111HHTll1H 3¢¢eKTll1BHblX npo¢111naKT111YeCKll1X 
Mep. 8 AaH111111 111cnonb3YIOTCH «BHewH111e nporeKTopb1 6eA~ 
pa», KOTOpble KpenHTCH K 6eAPY 111 o6naAalOT BblCOK0111 
3¢¢eKTll1BHOCTblO 111 H1113KOlil CTOll1MOCTblO. y >KeHll.(111H 111X 
peKOMeHAYIOT np111MeHHTb c 70-nernero B03pacra, y My>K-
4111H - c 80-nernero, a TaJOKe n1111..1aM, BXOAHLl.1111M B rpynny 
p111cKa. Bo ct>paH1..1111111 111 HeKOTOpblX APYr111X eBponelilcKll1X 
CTpaHax w111pOKO BHeApHeTCH ropMOH03aMecrnTe.'lbHaH 
repan111H. 

3n111.QeM111onornt0 nepenoMoB npoKc111ManbHOro OTAe
na 6eApeHHOlil Kocrn 1113yyan111 MHorne aBTOpb1, OTMeYaH 
np111 3TOM CTporylO 3aB111Cll1MOCTb YaCTOTbl nepenoMOB OT 
B03paCTHblX 1113MeHeH111lil KOCTHO-cycrnBHOro annapara. 

no MHeH11110 Hofeldt (55) B nocTMeHonay3anbHOM ne
p1110Ae B pe3ynbTaTe Ae¢1111..1111rn 3CTporeHOB noTepH KOCT
HOro Bell.(ecrna COCTaBnHeT y >KeHll.(111H np111MepHO 1-2% 
e>Kero.QHO. 8 B03pacre 65 neT norepH Mll1HepanbHOro KOM
noHeHTa .QocrnraeT Kp111rnYecK111x npe.QenoB, TOrAa p111cK 
nepenoMa pe3KO yBen111Y111BaeTCH. B B03pacre 85 neT p111cK 
nepenoMa .QocrnraeT 100%. Y >KeHLl.1111H 111Me10T 3HaYeH111e 
cne.Qyt0Ll.1111e ¢aKTopb1 p111cKa: Bee, B03pacT, nepenoM welil
Kll1 6e.Qpa y MaTep111 111 Hll13K8H MnKT (28, 52). reoMeTp1114ec
Kll1e napaMeTpbl npOKCll1ManbHOro OT,Qena 6e.QpeHHOlil KO
crn, no MHeH11110 M.A. MaKapoBa 111 C.C. POAll10HOBOlil (24), e 
6onee 3H84111TenbHOlil Mepe Bnll1HIOT Ha p111CK pa3Bll1T111H 
nepenoMoB, YeM MnKT. TaK, onpeAenHt0Ll.lelil y >KeHLl.1111H 
HBnHeTcH oceBaH .Qn111Ha welilK111 6eApa, a y My>K4111H - w111-
p111Ha weli1K111 6eApa. 

KpoMe nepeY111cneHHoro noepe>KAeH11110 npoKc111Manb
HOro OT,Qena 6e,llpeHHOlil KOCTll1 cnoco6cTByeT B03paCTHOe 
cH111>KeH111e peaK1..1111111 np111 nepeMeHe nono>KeH111H Tena, 
yMeHbWeH111e weeYHO-A111acp1113apHOro yrna, Han1114111e Mll1K
ponepenoMOB KOCTHblX 6anoK npOKCll1ManbHOro OT.[lena 
6e.[lpeHHOlil KOCTll1. 

B HaCTOHLl.lee BpeMH np111 nepenoMe weli1K111 6e.[lpa 3a
.QaYa, cTOHLl.laH nepeA TpaBMaronoroM 3aKnt0YaeTCH Bon
peAeneH111111 noKa3aHll1lil K OCTeOCll1HTe3y 111n111 3H,QOnpore-
3111POB8Hll1IO ronoBK1116e.[1pa (16, 22, 31, 61). 

npe,Qno>KeHHblli1 CMll1T-nerepCOHOM B 1931 roAy Tpex
nonacrnolil rB03Ab AnH ocTeoc111Hre3a nepenoMa welilK111 
6e.[lpa, Hawen noBceMeCTHoe np111MeHeH111e. 

OcTeoc111HTe3, KOTOpb1li1 nepBoHaYanbHO 6b1f1 Bbmon
HeH 111M OTKpblTO, CTan ocyll.(eCTBnHTbCH 38KpblTO, 6e3 
BCKpb1T111H Kancynb1 Ta3o6e.QpeHHoro cycrnBa. 3a ceot0 60-
nee YeM 70-neTHIOIO 111crop11110 cyll.(eCTBOB8Hll1H, MeTO.[I no-
3BOf1111n 3Ha4111TenbHO ynyYW111Tb pe3ynbT8Tbl neYeHll1H no 
cpaeHeH11110 c KOHcepBarnBHb1M111111 cTan eeAYLl.1111M np111 one
paTll1BHOM neYeHll1111 nepenOMOB welilKll1 6eApa [5, 7, 13, 17, 
44,48). 

Tpexnonacrnolil reo3.Qb o6na,llaeT BblCOK111M111 npoYHOC
THblMll1 xapaKTep111cT111KaM111, HO 111MeeT PHA cyll.(eCTBeHHblX 
He,QOCTaTKOB: M111rpa1..1111H MeTaflflOKOHCTPYKL.1111111, cpopM111po
BaH111e canenll1THblX noepe)l(AeH111lil KOCTHOlil TKaHll1 np111 
111MnnaHTal.1111111, HapyweH111e KPOBOCHa6>KeHll1H ronOBK111 6eA
pa. HecMoTpH Ha pHA coeepweHCTBYIOLl.1111X KOHCTpyKT111B
HblX peweH111li1, npocne>K111BaeTCH OTYern111BaH TeH,QeHL1ll1H 
OTKa3a OT OCTeOCll1HTe3a TpexnonaCTHblM rB03,QeM (22, 32, 
37). 

c pa3Bll1Til1eM HayKll1 111 npOMblWneHHOCTll1 crano 803-
MO>KHblM 1113roroeneH111e rexHoeMK111x KOHCTpyK1..1111lil 111 111HcT
pyMeHTOB ,QnH 111X 111MnnaHTal.1111111, OTBe4alOll.(111X rpe6oBaHll1-
HM coepeMeHHOlil TpaeMaTonorn111. 3KCTeHCll1BHbllil nOAXOA, 
KOr,Qa CTa6111nbHOCTb OCTeOCll1HTe3a 06ecneY111Banacb 3a 
CYeT yeen111YeH111H 111MnnaHT111pyeMoro MaTep111ana, yTparnn 
CBOIO COCTOHTenbHOCTb. 

AnH C03,QaH111H OAHOMOMeHTHOlil KOMnpecc111111 111 nnoT
HOro KOHTaKTa Me>KAy KOCTHblMll1 OTflOMKaMll1 npeAno>Ke
Hbl 6onee coBepweHHble cp111KcaToptw c ynopHolil pe3b6oli1 

81 



TPABMATOnOrllt.fl >KaHE OPTOnEAH.fl 1 /2002 
[6, 40, 46, 58]. 3aMeHa TpexnonaCTHOro rB03AR KOHCTpyK
l.\111RMll1 noA06Horo Knacca AaeT onpeAeneHHble npe111My-
111ecTBa B OTHOWeHll1111 nOBblWeHll1R CTa6111nbHOCTll1 111 AOCTll1-
>KeHll1R KOMnpecc111111. 

Xopow111e pe3ynbTaTbl nony4eHbl np111 111cnonb30BaH111111 
Tpexnne4Horo qmKcaTopa KOHCTPYKL\111111 A.V1. Cenno [4, 51]. 
no MHeHll1IO M.E. CepreeBa 111 A.A. ApeH6epra [39] Bbinon
HeH111e OCTeOCll1HTe3a Henb3R Ha3BaTb npocTOiii, 111 oHa no
Ka3aHa y n1114 Mon8>Ke 65 neT, y n0>1<111nb1x 111 crapblX 6onb
HblX, KOTOpbie CMOryT np111 XOAb6e B nocneonepa41110HHOM 
nep1110Ae, B Te4eHll1e 4-5 MeCR4eB, nonb30BaTbCR KOCTbl
nRMll1, y 6onbHblX, AnR KOTOpblX 3HAOnpoTe3111pOBaH111e ro
nOBKll1 6eApeHHOiii KOCTl-1 MO>KeT RBll1TbCR 4pe3MepHblM 
BMeWaTenbCTBOM. 

E.R naHKOB 111 A.Vl,, non111BOAa [35] ycTaHOBll1nll1 B 3KC
nep111MeHTe, 4TO KOCTHbliii TpaHcnnaHTaT, nOABeAeHHbliii K 
MeCTY nepenoMa, 111HAYL\111PYCT 111HTeHCll1BHOe cpopM111poBa
H111e COCYA111CTOro pycna 111 KOCTe06pa30BaH111e B o6nacrn 
nepenoMa 111 BO BHYTPeHHll1X y4acTKax weiiiKll1, BeAeT K o6-
pa30BaH11110 YTOn111eHHOro KOPKOBOro cnoR B Hll1>KHeBHYT
peHHeiii 30He weiiiKll1 111 cern YTon111eHHblX Tpa6eKYn B np111-
ne>Ka111111x y4aCTKax 3n111¢1113a. 

Heo6XOA111MO OTMeTll1Tb, 4TO BHeApeH111e TpaHcnnaHTa
Ta B ronoBKY 111 weiiiKY 6eApa HaHOCll1T AOnonH111TenbHYIO 
TpaBMY ronOBKe 6eApa, a BcneACTBll1e TpaBMaTl-14HOCTl-1 
onepa4111111 y n1114 crap4eCKoro B03pacra craHOBll1TCR HeBbl
nonH111Moiii [19]. AnR yMeHbWeH111R TpaBMaTV14Hocrn one
parnBHoro BMewaTenbCTBa, A.r. Harora [29] B Ka4ecTBe 
TpaHcnnaHrara npeAnaraeT 111cnonb30BaTb 1113Menb4eHHYIO 
annoreHHYIO AeM111Hepan11130BaHHY10 6pecpoKOCTb, BBOA111-
MYIO np111 noMOU\111 wnp1114a B MecTO nepenoMa. 

Yny4Wll1Tb pe3ynbTaTbl oneparnBHOro ne4eH111R nepe
nOMOB weiiiKll1 6eApa 111 CHll13111Tb npo4eHT ocnO>KHeH111iii B 
OTAaneHHble cpOKll1 n03BOnReT paHHee BblnOnHeH111e oc
TeOCll1HTe3a, B nepBble 6-12 4aCOB [3, 8, 22, 34, 53, 57]. 

B CBR3111 c pe3op64111eiii weiiiK111 6eApeHHOiii Kocrn 6bin111 
npeAnO>KeHbl TeneCKOnll14eCKll1e KOHCTPYKL\111111 Ha OCHOBe 
TpexnonaCTHOro rB03AR 111n111 Bll1HTa AnR ry64aToiii KOCTl-1 c 
A111acp1113apHoiii HaKnaAKOiii , non)'4111Bw111x Ha1116onee w111po
Koe pacilpocTpaHeH111e 3a py6e>KOM 111 B nocneAHll1e 10 neT 
B cTpaHax CHr. Ha1116onee coBepweHHOiii KOHCTpyK4111eiii 
3TOro Knacca clJll1KCaTopOB, HaWeAWeiii W111pOKOe np111Me
HeH111e, RBnReTcR KOHCTPYKL\111R OHS (A111HaM1114eCK111iii 6eA
peHHb1iii Bll1HT), pa3pa6oraHHb1iii AO ASIF. OH o6naAaeT 
BblCOKll1Mll1 ¢111Kca41110HHblMll1 CBOiiiCTBaMll1, ll1MnnaHTa4111R 
ero rnxHonorn4Ha, OH o6naAaeT TenecKon1114ecK111M 3cpcpeK
TOM, T.e. cnoco6eH 1113MeHRTb An111HY BHYTP111Wee4Horo KOM
noHeHTa BcneA 3a yKopo4eH111eM weiiiK111 BO BpeMR cpa111e
Hll1R. 

K HeAOCTaTKaM 3TOrO Knacca clJll1KCaTopoB OTHOCRTCR 
TPYAHOCTll1 pa3Me111eH111R KOHCTPYKL\111111 B cooTBeTCTB111111 c 
ocblO weiiiK111 111 ronoBKll1 6eApa B CBR3111 c 3apaHee onpeAe
neHHblM wee4HO-A111acp1113apHblM yrnoM . Macc111BHb1e Tene
cKon1114ecK111e KOHCTPYKL\111111, o6ecne4111Ba10111111e cTa6111nb
HOCTb OCTeOCll1HTe3a, B 3H84111TenbHOiii Mepe YXYAW8IOT Kpo
BOCHa6>KeH111e B ronoBKe 6eApa 111 MOryT Bbl3BaTb aBacKy
nRpHbliii HeKp03. B 6onbWll1HCTBe cny4aeB TenecKon1114ec
K111e KOHCTPYKL\111111 111Me10T OAll1H BHYTp111wee4Hb1iii KoMnoHeHT 
111 np111 4eHTpanbHOM pacnono>KeH111111 B ocTeonopo3Hoiii 
weiiiKe 111 ronoBKe 6eApa BblCOKa BepoRTHOCTb BTOPll14HOro 
CMe111eHll1R KOCTHblX OTnOMKOB. 

MHorne 3apy6e>t<Hble aBTOpbl OTA810T npeAn04TeH111e 
OCTeOCll1HTe3Y nepenOMOB weiiiKll1 6eApa MHO>KeCTBeHHbl
Mll1 CTep>KHRMll1 C pe3b60BOiii Hape3KOiii (59]. no cpaBHe
Hll1IO c TenecKon1114ecKoiii KOHCTpyK4111eiii 111cnonb30BaH111e 
HeCKOnbKll1X TOHKll1X CTep>KHeiii MeHee Tp8BM8Tll14HO 111 no-
3BOnReT AOCTll14b KOHCOnll1A8l.\111111 y 80-90% 6onbHblX [46], 
a npocTpaHCTBeHHOe pacnono>KeH111e KOMnOHeHTOB RBnR
eTCR 6onee ycTOiii4111BblM B ycnoB111Rx ocrnonopo3a. AO ASIF 
AnR ocTeoc111HTe3a nepenoMOB weiiiK111 6eApa npeAnaralOT 
111cnonb30BaH111e 3-x KaH10n111poB8HHblX cnOHrl-103HblX Bll1H
TOB. Pe3ynbTaTbl 111X np111MeHeHll1R CB111AE!TenbCTBYIOT 0 Bbl-
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COKOiii 3cpcpeKTll1BHOCTV1 OCTeOCll1HTe3a [3] . 
CpeA111 ocno>KHeH111iii nocne ocTeoc111HTe3a nepenoMoe 

weiiiK111 6eApa Ha1116onee 4aCTblM RBnReTcR acem1114ecK1.1H 
HeKp03 ronoBKll1 6eApeHHOiii KOCTl-1, KOTOpbliii BCTpe4aeTCfl 
6onee 4eM B 16% cny4aeB [7, 56]. 

HapyweH111e KOHCOnll1Aal.\111111 nepenOMOB weiiiK111 6eA
peHHOiii KOCTll1 BCTpe4aeTCR no AaHHblM pa3nll14HblX aero
pOB OT 10 AO 40% (14, 20, 36, 44, 50]. np111 Ha1116onee He-
6naronpV1RTHblX nepenoMax (cy6Kan111ranbHb1e 111 TpaHc4ep
B111KanbHb1e no nay3nc Ill CTeneHV1) 4aCTOTa HecpaUjeH"1H 
AOCrnraeT 90% [25] . 

Y4111TblBaR BblCOKVliii p1t1CK Hecpa111eH111R PRA aeropoe 
peKoMeHAyeT BblnOnHRTb nepBll14HYIO Me>KBepTenbHYIO 
OCTeOTOMll1IO 6eApa c ¢111Kca4111eiii OTnOMKOB Merannw1ec
KV1M clJVlKCaTOpOM (10, 33, 60]. np111 BeprnKanbHblX nepe-

~ r 
noMax (rnna nay3nc II, Ill) np111MeHeH111e ocTeOTOM111111 no-
3BOnReT V13MeHll1Tb AeiiicTB111e c1i1n B 30He conp111KOCH00e
Hll1R cpparMeHTOB c pe>Ky111eiii Ha KOMnpecc111py10U\YIO. He
AOCTaTKaMVl MeTOAa RBnRIOTCR TpaBM8TV14HOCTb onepa
TVlBHOro BMewaTenbCTBa no cpaBHeHll1IO c OCTeOCll1HTe3eM, 
111MM061t1n1113a4111R ra306eApeHHoro 111 KoneHHoro cycrneoe 
B nocneonepa41t10HHOM nepVlOAe, np111BOARL11aR K p83B"1-
Tll1IO KOHTpaKTyp, TeXHV14eCKll1e npo6neMbl np111 nOBTOpHblX 
onepa4111Rx (4a111e Bcero 3HAOnporn3111poBaH111111). 

CTOnb BblCOKll1iii npo4eHT ocnO>KHeH1t1iii CKnOHRn rpae
MaTonoroB B nonb3Y OAHOnon10cHoro 3HAonporn3111poea
Hll1R ronOBKVl 6eApa [31, 32, 45]. 

no MHeHll1IO A.B. KannaH [16] npe111My111ecTBOM 3HAOn
pOTe3V1pOBaHll1R nepeA OCTeOCV1HTe3eM RBnReTCR B03M0)1(
HOCTb paHHeiii Harpy3Kll1 Ha onepVlpOBaHHYIO KOHe4HOCTb, 
n03TOMY AaHHOe BMewaTenbCTBO MO>KHO C4111TaTb onepa-
4111eiii Bb16opa np111 Bcex cy6Kan1t1TanbHb1x nepenoMax weH
Kll1 6eApa co CMe111eH1t1eM OTnOMKOB y 6onbHblX crnpwe 
70-75 neT. 

3HAOnpOTe3V1pOBaHV1e ronOBKll1 6eApa VlMeeT onpeAe-
. neHHble noKa3aHV1R 111 pacw1t1pReT A1t1ana3oH coBpeMeH

HblX oneparnBHblX MeTOAOB ne4eHll1R nepenoMOB wei:; KH 
6eApeHHOiii KOCTl-1. 3Ta onepa4111R RBnReTCR 6onee Tpae
MaTll14HOiii no cpaBHeHll1IO c 3aKpb1TblM OCTeOCll1HTe3eM, 
n03TOMY OHa Tpe6yeT TU\aTenbHOro o6cneAOBaHll1fl 6onb
HOfO, nonH04eHHOiii npeAonepa41110HHOiii nOArDTOB Kl-1 H 
KBan111¢1114111poBaHHoro BeAeHVlR 6onbHblX B nocneonepa-
41110HHOM nep1110Ae. 

BMecrn c TeM OAHonon10cHoe 3HAOnporn3111poeaH1.1e 
conpR>KeHO c BblCOKll1M onepa41t10HHblM pV1CKOM 111 Ha cpoHe 
ocrnonopo3a AaeT 6onbwoe Kon1114ecTBo ocno>1<HeH111i:; [11, 
23, 62]. 

np1t1 Anll1TenbHOM ¢YHKL\V10HV1pOBaHV1111 3HAOnpore3a 
B03MO>KHbl ocno>t<HeH111R : crnpaH111e cycraBHOro xpfllJ.1a, 
npoTpy3110HHbliii nOABblBVlX, 6oneBoiii CV1HAPOM , no3TOMY 
B.M. n111p4MaH [23] peKOMeHAYeT BblnOnHRTb onepa4HIO 
no CTpOrnM noKa3aHV1RM y n1t14 CTap4eCKOro B03pacra. 

4peCKOCTHbliii OCTeOCV1HTe3 o6naAaeT Hal.1MeHbW"1M 
pa3pywa10L11111M AeiiiCTBll1eM Ha KOCTHYIO TKaHb ronOBKl.1 H 
weiiiKll1 6eApa Vl, COOTBeTCTBeHHO, Ha npo4eCCbl KpOBOCHa6-
>KeHV1R 111 pereHepa4111111. r .A. V1n1113apoB 111 coaeT. [15] npeA
no>t<111n1t1 HeCKOnbKO Bap111aHTOB Hapy>t<Horo 4peCKOCTHOrO 
OCTeOCll1HTe3a nepenOMOB weiiiKll1 6eApeHHOiii KOCTl-1 . An
napaT OKa3ancR rpoM03AK111M "' ero np111MeHeH111e y nHL1 
no>K1t1noro 111 crap4eCKoro B03pacra 6b1no 3aTPYAH111renb
HO. A .V1 . 4epKeC-38Ae V1 coaBT. [47] ycoBepweHcrnoeanH 
annapaT - Me>KOTnOMKOBaR KOMnpeCCll1R AOCrnranacb Ja 
C4eT npoT1t1Boynopa 4eHTpanbHOro crnp>KHR annapara B 
6onbWOiii Beprnn. OTp1t14arnnbHOiii CTOpOHOiii annapaTOB 
BHewHeiii ¢111Kca1~111111 RBnReTCR BblCOKaR 4aCTOTa 0Kono
cn1114eBblX ocno>KHeH1t1iii . B.B. Kom10x [20] npeAno>1<111n cnH-
4eBoe ycTpOiiiCTBO, 111MnnaHrnpyeMoe nOA KO>KY 111 HaweA
wee CBOll1X CTOpOHHll1KOB. 

PRA aBTOpoB AnR nOBblWeH111R cra6111nbHocrn cp111Kca-
4111111 npeAnaralOT npoBOAll1Tb cn1t14b1 4epe3 KoprnKanbHble 
cno111 OTnOMKOB [1 , 30, 42] , HO BBeAeH111e 111X TeXHl-14eCKH 
cnO>KHO 111 CTaHOBll1TCR B03MO>KHblM TOnbKO np111 OTKpbiTOM 



enpaen9Hl-1l-1 n9p9IlOMa W9~Kl-169Apa. 3.111. ConoA [43] Ami 
OCT90Cl-1HTe3a n9p9IlOMOB W9~Kl-1 6eAp9HHO~ KOCTL-1 y Ill-1L\ 

n0>+<l-1noro l-1 crap49CKoro B03pacra np9Anara9T 2 nyYKa V
o6pa3HO Hanps:i>K9HHblX cnl-1L\. npoeeAeHHb19 6l-10M9XaHl-1-
49CKl-19 l-1CCI19AOBaHl-1H noKa3aJll-1 3cpcpeKTl-1BHOCTb M9TOAa 

npl-1 6a3aflbHblX l-1 rpaHCL\9PBl-1KaflbHblX n9p9IlOMax Tl-1na 
nay3nc 1. 

Ba>KHblM AflH Kfll-1Hl-1Kl-1 HBnH9TCH 6l-10M9XaHl-149CKl-19 

l-1CCil9AOBaHl-1H BHYTPl-1KOCTHoro ocreocl-1HT93a W9~Kl-1 69A
pa cnl-1L\aMl-1. 

no AaHHblM roH4ap9HKO B.A. l-1 ne~Kl-1Ha M.r. (1981) [9] 

MaKCl-1MaJlbHaH np04HOCTb cpl-1KCaL\l-1l-1 AOCrnrHyra npl-1 oc

Te0Cl-1HT939 8 cnl-1L\aMl-1, npOB9A9HHb1Ml-1 49p93 KOpKOBbl9 

cnol-1 B nnocKocrn conocrasn9Hl-1H ornoMKOB W9~Kl-1 69A
p9HHO~ KOCTL-1. 

3eep9B E.B. l-1 Escrparoe B.r. (1989) [12] npl-1 l-1Cnb1ra

Hl-1l-1 MOA9Ill-1 Yp93W994Horo n9p9noMa nocn9 cpL-1KCaL\l-1l-1 

6 cnl-1L\aMl-1 nonyYL-inl-1 CM9ll.19Hl-19 ronoBKl-1 no rnny «co

cKanb3b1BaHL-1H» npl-1 Harpy3Ke 2,2 +<H. ,QnH nOATB9P>KA9-
Hl-1H Mano~ rpaeMarnYHocrn cnl-1L\9BOro eapl-1aHra ocreo

Cl-1HTe3a OHL-1 npl-1BOAHT CI19AYIOL1.ll-19 AaHHbl9: «nonep94-

HOe C949Hl-19 Tp9xnonacrnoro rB03AH - 57 MM2, cnl-1L\ 23 

MM2. npl-1 nnoll.laAL-1 nonep94Horo C949Hl-1H W9~Kl-1 e 9e 

CP9AH9~ Yacrn (458 MM2) M9CTO, rpe6yeM09 AflH rB03AH, 
COCTaBilHeT 12%, a AflH Cnl-1L1-5%. B TO )1(9 Bp9MH nno

lllaAb conpl-1KOCHOB9Hl-1H 3-nonacrnoro rB03AH c KOCTblO 

COCTaBJlH9T Jll-1Wb 70% OT TaKOBO~ y Cnl-1L\, nOCKOJlbKY n9-
pL-1M9Tp non9p94Hl-1Ka 9ro 45 MM, a y cnl-1L\ 65 MM. 

Coep9M9HH09 on9parl-1BH09 n9YeHl-19 nep9noM00 

W9~Kl-1 69AP9HHO~ KOCrn y Ill-1L\ nO>Kl-1JlOro V1 crap49CKOro 
B03pacra pa3Bl-1Ba9TCH B cropoHy COB9pWeHCTBOBaHl-1H 

ManorpaeMaTl-14HblX cnoco6oe MynbrnocreocV1HTe3a c npl-1-

M9H9Hl-19M MHoroKoMnOH9HTHblX cpL-11<caropo0. KoMnOH9H

Tbl cpl-1Kcaropa AOil>KHbl cyMML-1po0aTb nono>Kl-1TeilbHble 

Ka49CTBa APYr Apyra KaK 3a cYeT l-1HAL-1Bl-1AYanbHblX cso~crn, 
raK l-1 3a C49T onrnManbHOro npocrpaHCTBeHHoro pacno

no>K9Hl-1H B ronOBK9 l-1 we~K9 6eAp9HHO~ KOCTL-1. 
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