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3KCilEPMMEHTAJihHhIM AHAJIM3 npoqHOCTHhIX XAPAKTEPMCTMK KOHCTPYKUMM 
L(JHI OCTEOCMHTE3A BEPTJIY)KHOM BIIMMHhl 

3.H. Co1wa, A.<P. Jla3apee, H.C. I'aep10UteHKO, JJ.B. <PoMUH, H.H. CaxapHbtX, C.C. Cmo10xuH 
¢fEY «UeHTpaJibHbIM Hay-crno-MccJie,[l,OBaTeJihCKMM MHCTMTYT TpaBMaTOJIOrMM M opTOIIe,[l,MM MM. H.H. IlpMopoBa» 

MMH3,l1,paBa PoccMM, MocKBa, pep 

Ha nflaCmUKO6blX Moaefl5LX ma3a CMoae!lUp06QHbl mpu ztacmo ecmpeztGIOUl,UXC5l He QCCOU,UUpO-

6QHHblX nepeJLOMQ eepmllyJICHOU enaaUHbt: nonepeztHblU nepe!lOM, nepe!lOMbl nepeaHeU U 3aa 

HeU KOJlOHH. B oauHQ/C06blX YCflO6U5LX npoeeaeHbl cpaeHumeflbHbte ucnbLmaHU5L npoztHOCmu 

mpex euaoe ocmeocuHme3a: c noMOUl,b/0 peKoHcmpyKmueHou nJLacmuHbL, KaHJO!lupoeaHHbLX 
6UHmoe u cnuu,, a maKJICe HaUJeU pa3pa6om,cu - euHmoe aHTO auaMempoM 3 MM C HenoJL
HOU MeJL1cowa20eou pe3b6ou. KpoMe mow, ou,eHeHa npoztHocmb KaH10JLupoeaHH020 euHma u 
euHma JJMTO. JfccJLeaoeaHuR npoeoauJLu Ha cepeozuapaeJLut.tecKou yHueepcaJLbHou ucnbtma
meJLbHou MQUJUHe. YcmaH06fleHO, ztmo CQMQ5L cma6UflbHQ5L qJUKCQU,UR UMeem Mecmo npu qJUK
cau,uu KQH/OllUp06QHHblM 6UHmOM U 6UHmOM aHTO. llocJLeaHuu no npoztHOCmu ycmynaem 
IWH/OllUp06QHHOMY 6UHmy, oaHa/CO o6ecnet.tueaem Heo6xoauMyJO JICeCmKOCmb qJUKCQU,UU. 

K Jl JOY e Bbl e C JI OB a: rrepeJTOM BepTJIY)KHOH BTia,l]J1HbI, 3KCI1ep11MeHT, rrpOY:HOCTb, Me
TaJTJlOQ)J1KCaTOp. 

Experimental Analysis of Strength Characteristics of Devices for Acetabular Osteosynthesis 

E.I. Solod, A.F. Lazarev, N.S. Gavryushenko, L. V Fomin, J.N. Sakharnykh, S.S. Stoyukhin 

Central Institute of Traumatology and Orthopaedics named after N.N. Priorov, 

Moscow, Russia 

Three common elementary acetabular fractures, i.e. transverse fracture, fractures of anterior 
and posterior column, were simulated on plastic pelvis models. Comparative testing of three types 
of osteosynthesis - with reconstructive plate, cannulated screws and pins or using our new CITO 
flattened fine thread screws 3 mm in diameter were performed under similar conditions. Strength 
of cannulated screw and CITO screw was evaluated. Testing was performed on servo-hydraulic 
universal testing machine. The most stable fixation was achieved with cannulated screw and 
CITO screw. The latter was inferior in strength however ensured required rigid fixation. 

Key w o rd s : acetabular fracture, testing, rigidity, metal fixator. 

B HaCTOHw;ee BpeMH rrpM rrorpy:>KHOM OCTeOCMHTe3e 

rrepeJIOMOB BepT JIY:>KHOM BITa,IJ;MHbI B OCHOBHOM rrpMMe

HHIOTCH qrnKcau;MH ITJiaCTMHOM C KOpTMKaJibHbIMM BMH

TaMM M3 o6wMpHbIX OTKpbITbIX ,IJ;OCTYITOB M qpecKO:>K

HaH (pMKCaIJ;MH pa3JIMT.JHbIMM KaHIOJIMpOBaHHbIMM BMH

TaMM M CITMIJ;aMM no 3aKpbITOM MeTO,IJ;MKe [ 1 - 5 ]. 
CTa6MJibHOCTb OCTeOCMHTe3a ITJiaCTMHOM rrpM OT

KpbITOM crroco6e orrepa TMBHOro JieT.JeHMH He BbI3bIBaeT 

COMHeHMM, HO ,z::i;aHHbIM BM,IJ; BMernaTeJibCTBa xapaKTe

pM3yeTCH M3BeCTHbIMM rrpo6JieMaMM M He,IJ;OCTa TKaMM, 

KaK TO: 3HaT.JMTeJibHbie pa3Mepbl ,IJ;OCTyrroB; 60JibWMe 

KpOBOITOTepH M rrpo,n;OJI:>KMTeJibHOCTb orrepau;MM; rpo

MO3,IJ;KOCTb KOHCTPYKLI;MM; pMCK BOCITaJieHMH ITOCJieorre

pau;MOHHOM paHbI, BTOpMT.JHOM ,z::i;eBMTaJIM3aLI;MM OTJIOM

KOB, TpaKIJ;MOHHOM Het:iporraTMM M pa3BMTMH acerrTM

qecKoro HeKp03a rOJIOBKM 6e,z::i;peHHOM KOCTM [2, 3]. 

CoBpeMeHHaH MaJIOMHBa3MBHaH XMpyprMH BepT Jiy:>K

HOM BITa,IJ;MHbI IT03BOJIHeT pernMTb 3TM rrpo6JieMbI rro

cpe,z::i;cTBOM BbIITOJIHeHMH 3aKpbITOro BMewa TeJibCTBa C 

MCITOJib3OBaHMeM pa3JIMT.JHhlX MeTaJIJIO(pMKCaTopoB M 

TeXHMK MX BBe,n;eHMH. CaMbIMM pacrrpocTpaHeHHblMM HB

JIHIOTCH KamonMpoBaHHbie BMHTbI Synthes AO [2-12]. 

~JIMHa 3TMX BMHTOB BapbMpyeTCH OT 30 ,z::i;o 130 MM, 

,n;MaMeTp - OT 4,5 ,z::i;o 7 ,3 MM. Ha KOHIJ;e BMHTa MMeeTCH 

pe3b60BOM KOHeu; ,IJ;JIMHOM 32 MJIM 16 MM. Pe3b60BaH Ha

ceT.JKa BbICTynaeT Ha,z::i; noBepxHOCTbIO BMHTa Ha 1,5 MM. 

He,z::i;ocTa TKOM 3TMX BMHTOB npM MCTTOJib3OBaHMM B Ma -

JIOMHBa3MBHOM OCTeOCMHTe3e BepT nymHOM Bna,n;MHbl 

3aqacTyIO HBJIHeTCH HeXBaTKa ,IJ;JIMHbl, oco6eHHO npM 

cpMKCaIJ;MM TpaHCTeKTaJibHhlX M BhlCOKMX ,IJ;BYXKOJIOH-

91 

HbIX rrepeJIOMOB. BOJibWOM ,n;MaMeTp BMHTa Hepe,n;KO CTa

HOBMTCH rrpw-IMHOM rrepcpopau;MM KOCTM , a caM BMHT 

BbIXO,IJ;MT 3a KOpTMKaJibHbIM CJIOM MJIM B ITOJIOCTb eye Ta -

Ba [9, 13]. J,fa-3a OTHOCMTeJibHO KpyrrHOM pe3b6bI B03-

HMKaeT 6onbrnoe corrpoTMBJieHMe rrpM ero y,z::i;aJieHMM. 

~JIH Toro T.JT06bI rrpoBeCTM BMHT rrpe,z::i;Ba PMTeJibHO Heo6-

XO,IJ;MMO 3acBepJIMBa Tb HarrpaBJIHIOw;ym CITMIJ;Y M no Hett 

KaHIOJIMpOBaHHblM CBepJIOM cpopMMpOBa Tb Ka Han , rrpM 

3TOM crrMu;a T.JaCTO yxO,IJ;MT, TepHeTCH perrO3MLI;MH. 

C u;eJibIO MCKJIIOT.JeHMH BbIWenepeT.JMCJieHHbIX He,z::i;o

CTa TKOB, yMeHbWeHMH rrpo,n;OJI)KMTeJibHOCTM BMewa

TeJibCTBa, MHTpaorrepau;MOHHOM TpaBMaTM3aLI;MM M o6ec

rreT.JeHMH CTa6MJibHOro OCTeOCMHTe3a HaMM pa3pa6oTa

Hhl opMrMHaJibHhle KOHCTPYKLI;MM ,n;nH cpMKcau;MM no

Bpe:>K,n;eHMM KOCTet:i Ta3a, Ha3BaHHbre BMHTaMM UMTO. 

BMHTbI ,IJ;MaMeTpOM 3 MM c HeITOJIHOM MeJIKornarOBOM 

pe3b60M 6bIJIM cnpoeKTMpOBaHbl B 1-M TpaBMaTOJIOrM

T.JeCKOM oT,z::i;eneHMM M M3rOTOBJieHbI B UMTO MM. H.H. 

II pMopoBa M3 BbICOKOTeXHOJIOfMT.JHOro TMTaHOBOrO crrna -

Ba Ma pKM BT6. 

UenbIO HacToHw;ero Mccne,n;oBaHMH 6bIJIO orrpe,z::i;enMTb 

CTa6MJibHOCTb (pMKCaIJ;MM npM pa3JIMT.JHblX BM,n;ax OCTeO

CMHTe3a BepT ny:>KHOM Bna,n;MHbl M rrpOT.JHOCTb MCTTOJib-

3yeMbIX npM 3TOM MeTaJIJIO(pMKCa TOpOB. 

MATEPJ1AJI 11 METO,Uhl 

Mccne,n;oBaHMH npoBe,n;eHbI B Jia6opa TOP MM MCITbITa

HMH HOBbIX Ma TepManoB UMTO MM. H.H. II pMopoBa. 

CTa6MJibHOCTb pa3JIMT.JHblX BM,IJ;OB OCTeOCMHTe3a BepT

nymHOM BITa,IJ;MHbl M MexaHMT.JeCKYIO rrpOT.JHOCTb MeTaJI-



JIO(pMKCaTopoB ou;eHMBaJIM Ha cepBorv1,z::i;paBJIMqecKOM 

y H MBep c a JihHOM v1crrh1Ta TeJihHOM MarrrnHe ( «WALTER 

+ bai ag » , lllBew u;apv1R) . B cTaTv1q ecKoM pemv1Me Ma

IIIMHa crroco6Ha pa3 BMBaTb cv1Jiy 10 KH , a B ,z::i;v1HaMv1-

qecKOM - rrp v1MepHo 12 KH. CKopocTh HarpymeHMR 

o6pa3I.J;OB COCTa BJIRJia 5 MM/ MMH. OIIIM6Ka M3Mep e HMR 

CMJlbl M ,z::i;ecpo pMau;v1v1 He BbIXO,ll;MJia 3a rrpe,z::i;eJibl O' 5 % . B 
MCCJie,ll;OB aHMM MCI10 Jlb3 0BaJIMCb MeTO,ll;bl p a3pyIIIaIOru;e

ro KOHTpOJIR: C:>KaTMe M paCTR:>KeHMe. 

TeMrrepa Typa oKpymaroru;ero B03,z::i;yxa B xo,z::i;e v1c

rrh1TaHv1w COCTaBJIR Jia 19-23°C. ,I(JIR rrpo Be,n;eHMR 6v10 -

MexaHv1qecKMX v1ccJie,n;oBaHMM M3 rrporpa MMHoro o6ec

rreqeHMR DIO N pro 6 hwv1 M3BJieqeHhI v1 a,z::i;a rrTv1poBaHb1 

TeXHv1qecKv1e rrporpaMMbl , KOTOpbie I103BOJIMJIM C 60Jib

IIIOM CTerreHb IO o6'be KTMBHOCTM ocyru;eCTBMTb Bech KOM

ITJieKC pa6oT. 

CTerreHb CM e ru;e HMR M ,z::i;ecpo pMaI.J;MR MCITbITyeM oro 

o6pa3u;a OTCJie:>KMBaJIMCb aBTOMa TMqecKM M cpv1Kcv1po

BaJIMCb Ha rpacpMK e . YrrpaBJie HMe ITO,ll;BM:>KHOM TpaBep

COM ocyru;ecTBJIRJIM C IT0 M 0 IIJ;bIO ,ll;MCTaHI.J;MOHH0ro ycT

pOMCTBa. 

Ha rrJiaCTMKOBhI X Mo,n;e JIRX Ta3a ( « S ynbone » , llIBett 

u;apv1R) CM0,ll;eJIMp0BaHbl T PM qacTO BCTpeqaroru;MXCR He 

accou;v1v1poBaHHbIX rre peJI0M a BepT JIY:>KHOM BITa,ll;MHbI: 

rr o rrepeqHbIM rrepeJI0M , 0 T,ll;eJibHO rrepeJIOMbl rrepe,z::i;HeM 

M 3a,z::i;HeM K0JIOHH. ,I(JIR Kam,z::i;o ro BM,ll;a rrepeJI0Ma B O,ll;M 

HaK0BbIX YCJIOB MR X rrp o B e ,n;e Hbl cpaBHMTeJibHbie MCITbl 

TaHMR rrpoqHQCTM Tpex B M,ll;OB OCTeOCMHTe3a: C IT0M0-

IIJ;bIO peKOHCTPYKTMBHOM ITJiaCTMHhl M K0pTMKaJibH0r o 

P11c. 1. Btteurn:nti BM,n; Mo,n;e.rreti c rrepe.rroMaMM o6e:nx K0JI0HH 

BepTJIY :>-KHOM Brra,n;MHbI ,n;o (a- 8) M rroc.rre (2- e) paCT.H:>-Ke HM.H. 

a, 2 - IIJiaCTli1Ha li1 KOpTMKaJibHbIM B li1HT , 6, 8 - KaHIOJili1pOBaH

HbIM BMHT li1 crrn~a , 6 , e - Bli1HTbI UMTO. 

P11c. 2. BHeIIIHMM BM,n; KaHIOJrnpoBaHH0I'O BMHTa (a) M BMHTa 

UMTO ( 6) rroc.rre cma TMH . 
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BMHTa (no M eT0,ll;MKe AO) , KaHIOJIMpOBaHHblX BMHTOB M 

crrv1u;, a TaKme HaIIIew pa3 pa60TKM - BMHTOB UMTO. 

OcTeOCMHTe3 ITO MeT0,ll;MKe AO BbIITOJIHRJIM CJie,n;yIO

ru;v1M o6pa30M: 3a,ll;HIOIO KOJI0HHY cpMKCMpOBaJIM peK0H

CTPYKTMBHOM ITJiaCTMHOM M KOpTMKaJibHbIMM BMHTaMM 

,ll;MaMeTp0M 3,5 MM, a B rrepe,n;HIOIO K0JIOHHY ycTaHaBJIM

BaJIM KOpTMKaJibHbIM BMHT ,ll;OCTaToqHOM ,ll;JIMHbl , I103B0-

JIRIOIIJ;eM rrpOMTM 3a JIMHMIO rre p e JI0Ma (pv1c. 1 , a). <PMK

cau;MIO rr e p eJI0M OB BepT JIY:>KHOM Brra,n;MHbl B MCI10Jlb30-

BaHMeM KaHIOJIMpOBaHHOrO BMHTa M ,ll;BYXMMJIJIMMeTpO

BO M CITMI.J;bl C pe3b60BblM KOHI.J;OM ocyru;ecTBJIRJIM no OT

pa6oTaHHOM M eT0,ll;MKe (pv1c. 1 , 6) [ 4]. OcTeOCMHTe3 BMH

TaMM UMTO rrpoBO,ll;MJIM no M eTo,n;v1Ke [ 4], npv1 3TOM B 

pOJIM KaHIOJIMpOBaHHOro BMHTa M cnMI.J;bl BbICTynaJIM 

BMHThI UMTO (pv1c . 1 , B). 
TaK:>Ke B cpaBHMTeJibH0M acneKTe ou;eHMJIM npoq

H0CTb KaHIOJIMpoBaHHoro BMHTa Synthes AO ,z::i;v1aMeT

poM 7, 3 MM v1 BMHTa UMTO ,z::i;v1aMeTpoM 3 MM npv1 cma

TMM (pMC. 2 ) . 

PE3YJihTAThl 11 OECYJK,UEH11E 

M3 ,z::i;aHHbIX Ta6JIMI.J;bl M ,z::i;v1arpaMM BM,ll;H0 , qTo OCTeO

CMHTe3 ITJiaCTMHOM M KOpTMKaJibHblMM BMHTaMM npv1 

MCnbITaHMRX Ha paCTR:>KeHMe npo,z::i;eM0HCTpv1poBaJI ca

MbIM HM3KMM pe3y JibTa T: rrpe,z::i;eJI rrpoqH0CTM (Rm) co

cTaBMJI 603,67 MPa. Hav1JiyqIIIv1e noKa3aTeJIM npo,z::i;e

M0HCTpv1poBaJiv1 BMHThI UMTO - 1098 MPa ( CM. Ta6-

Jiv1u;y, pv1c . 1 , 2-e; pv1c. 3). 

IIoJiyqeHHbie ,z::i;aHHbie n03BOJIRIOT 3aKJIIOqMTb, qTo 

OCTeOCMHTe3 nJiaCTMHOM M KOpTMKaJibHbIMM BMHTaMM 

cpe,z::i;v1 v13yqeHHbIX RBJIReTCR HaMMeHee npoqHbIM, XOTR 

v1 y ,ll;0BJieTB0pReT Tpe6oBaHMRM K norpy:>KH0MY 0CTeo

CMHTe3y M MCn0Jih3yeMbIM MeTaJIJIO(pMKCa T0paM. 3TO B 

CB0IO oqepe,n;b o6ycJIOBJIMBaeT 6oJiee n03,ll;HIOIO aKTMBM-

3aI.J;MIO 60JibHbIX M 6oJiee ,ll;JIMTeJibHbIM B0CCTaH0BMTeJib

HbIM ITOCJieorrepau;v10HHbIM rrepv10,z::i; , qTo npOTMBOpeqv1T 

rrpMHI.J;MITaM paHHeM pea6MJIMTaI.J;Ml1 nau;v1eHT0B. 

IIpe,z::i;eJI npoqHQCTM , ITOCJie KOTOporo Haq11HaJIMCb 

,z::i;ecpopMau;v1R v1 cMeru;eHv1e B 30He nepeJioMa npv1 ocTeo

CMHTe3e KaHIOJIMpoBaHHbIM BMHTOM M cnv1u;ew, OKa3aJI-

noKa3aTeJ1/11 CTa6111f1bHOCT/11 cfmKcau,111111 B 3aB/11C/11MOCT/11 OT 8/11.D,a 

OCTBOC/11HTe3a 

IIpe,D;eJI 
Y ,IJ;mrneH:ne 

Ha:nMeHoBaH:ne :n3,IJ;eJI:n.H npOt.IHOCT:n, 
npM 

MPa 
pa3pyIIIeH:n:n, 

% 

OcTeocJ1HTe3 norrepeqHoro 

rrepeJioMa: 
ITJiaCTJ1HOM J1 K0pTl1KaJib-

603,67 2,02 HblMJ1 BJ1HTaMJ1 

KaHIOJil1p0BaHHbIM BJ1HT0M 
942,67 11 ,64 

J1 crr:i:1u;eii 

BJ1HTaMJ1 Uli1TO 1098,00 18,12 

OcTeOCJ1HTe3 3a,z::i;HeM 

KOJIOHHbI: 

ITJiaCTJ1HOM J1 K0pTl1KaJib-
594,00 1 ,34 HbIMJ1 BJ1HTaMJ1 

KaHIOJil1poBaHHbIM BJ1HT0M 751,00 12,94 

BJ1HT0M Uli1TO 1053,00 6,06 

OcTeocJ1HTe3rrepe,z::i;Heii 
KOJIOHHbI: 

ITJiaCTJ1HOM M K0pTl1KaJib-
177,00 1 ,43 HbIMJ1 BJ1HTaMM 

KaHIOJIMp~BaHHbIM BJ1HTOM 245,67 1,43 

BMHT0M Uli1TO 293,00 1,43 
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Puc. 3. Pe3y JTbTa Tb! J1CI1bITaHMH rrpoqHOCTM OCTeOCJ1HTe3a rrorrepeqHoro rrepeJTOMa 06e11x KOJTOHH BepT JTYJKHOM Brra,z::i;MHbI. 

a - rrJTaCTMHa 11 KOpTMKaJibHbIH BMHT, 6 - KaHIOJ111poBaHHbii1: BMHT 11 crr11u;a, B - BMHTbI UMTO. 

Puc. 4. Pe3yJTbTaTbI 11crrb1TaH11H rrpoq
HOCTM KaHIOJTMpOBaHHOro BMHTa 
Synthes AO (a) M BMHTa UMTO (6). 
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CH Bbillle Ha TpeTb, qTo ITO HallleMy 

MHemuo, rOBOpMT O ITpev1MyID,eCTBe 

,n;aHHOro Bv1,z::i;a OCTeOCv1HTe3a, Hap.H

,n;y C MeHbllleM TpaBMa TJ,1qHOCTbIO B 

xo,z::i;e ITpoBe,r:i;eHv1.H 3Tv1x MeTaJIJIO

qmKca TOpOB. 

OcTeocv1HTe3 Bv1HTaMv1 UMTO 

rroKa3aJI caMhle BhlCOKHe ITOKa3aTeJiv1 CTa6v1JibHOCTJ,1 

q:rnKcau;v1v1 rrepeJIOMOB. HecMoTp.H Ha To qTo ero ,z::i;v1a

MeTp B ,r:i;Ba C JIJ,1IIIHv1M pa3a MeHbllle, qeM y KaHIOJIHpo

Ba H HO ro Bv1HTa' OH 

ITOJIHOCTbIO OTBeqaeT ITpOqHOCTHbIM Tpe6oBaHv1.HM, 

ITpe,ll;'b.HBJI.HeMblM K (J)HKCaTopaM, ITpv13BaHHbIM 06ecITe

qJ,1Tb Ha,z::i;emHhIM ocTeocv1HTe3 BepT JiymHow Brra,r:i;v1Hb1. 

Cpe,z::i;v1 ITpev1MyID,eCTB ,z::i;aHHoro tj)v1Kca Topa cJie,z::i;yeT OT

MeTHTb OTCYTCTBHe Heo6xo,r:i;v1MOCTJ,1 B ITpe,z::i;Bapv1TeJib

HOM paccBepJiv1BaHJ,1J,1 KaHaJia KaHIOJIHpOBaHHblM CBep

JIOM ITO HaITpaBJI.HIOID,eM CITm~e, a He60JibllIOM ,z::i;v1aMeTp 

BMHTa IT03BOJI.HeT ,ll;OITOJIHJ,1TeJibHO (J)MKCHpOBaTb o,z::i;Hy 

J,13 KOJIOHH BepT JIY:>KHOM BITa,ll;HHbI BTOpbIM Bv1HTOM , J,1C

KJIIOqJ,1B TeM caMbIM p0Tau;v1IO KOCTHbIX tj)parMeHTOB ITPH 

OCKOJibqaTblX ITepeJIOMax v1 rapaHTHpOBaB CTa6v1JibHOCTb 

OCTeOCv1HTe3a. 

KaK ITOKa3aJiv1 pe3y JihTa Thi v1CITbITaHv1w ITpoqHocTv1 

Bv1HTOB, ITpoqHOCTb KaHIOJIHpOBaHHOrO Bv1HTa B HeCKOJib

KO pa3 ITpeBhilllaeT TaKoByIO BHHTa UMTO: ITpe,r:i;eJihI 

ITpoqHOCTv1 , ITOCJie KOTOpbIX Ha qv1HaJiaCb ,z::i;ecpopMau;v1.H 

BHHTa ITpv1 c,z::i;aBJiv1BaHv1v1 , cocTaBv1Jiv1 74,55 MPa (y,r:i;Jiv1-

HeHv1e ITpv1 pa3pyllleHv1v1 16,15%) v1 16 ,02 MPa (y,r:i;Jiv1He

Hv1e ITPH pa3pyllleHv1J,1 18,2%) COOTBeTCTBeHHO (pv1c. 4), 
qTO, Bv1,ll;v1MO , o6ycJIOBJieHO pa3HOCTbIO ,z::i;v1aMeTpOB Bv1H

TOB v1 MeHhlllew MeTaJIJIOeMKOCTbIO BHHTa UMTO. O,z::i;

ttaKo :>KeCTKOCTJ,1 tj)v1Kcau;v1v1, KOTopyIO 06ecITeqv1BaeT 

BMHT UMTO, Haxo,z::i;Hch BHYTPH KOCTv1, xBaTaeT c v13-

6hITKOM ,ll;JI.H CTa6v1JibHOrO OCTeOCv1HTe3a. 

BhIBO,Uhl 

1. CaMbie BbICOKHe ITOKa3a TeJIJ,1 CTa6v1JibHOCTJ,1 (J)HK

cau;v1v1 ITepeJIOMOB 06ev1x KOJIOHH BepT JIY:>KHOM BITa,r:i;v1-

Hhl 6hlJIJ,1 ITOJiyqeHhl ITPH v1CITOJib30BaHv1J,1 KaHIOJiv1po

BaHHOrO BHHTa v1 BHHTa UMTO. 

2. OcTeOCv1HTe3 ITJiaCTHHOM J,1 KOpTHKaJibHblMJ,1 Bv1H

TaMv1 .HBJI.HeTC.H Hav1MeHee CTa6v1JibHbIM, XOT.H v1 OTBeqa

eT Tpe6oBaHv1.HM, ITpe,D;'b.HBJI.HeMbIM K MeTaJIJIO(J)HKCa

TOpaM ,ll;JI.H ITOrpy:>KHOro OCTeOCv1HTe3a. 

3. Bv1HT UMTO ITO ITpoqHocTv1 ycTyITaeT KaHIOJiv1po

BaHHOMY Bv1HTY ' o,r:i;HaKO 06ecITeqv1BaeT ,ll;OCTa TOqHyIO 

mecTKOCTb tj)v1Kcau;v1v1. 
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MH<l>OPMAQMH 

IIPOEJIEMA OCTEOIIOP03A 
B TPABMATOJIOf1H1 M OPTOIIE,UMM 

VI Kompepem.i;w.a c Mem,ll,y Hapo,1],HhIM y qacn,1eM 

2- 3 cpeBpan.H 2015 r ., M ocKBa , UMTO 

Ilo 3aKmoq eHl1IO 3KCnepTHOro COBeTa BO3, OCTeon opo3 
3aH11MaeT oco6oe MecTo cpe,n:11 naTonor 1111 onopHo-,n;B11ra
TeJ1bHOro annapaTa , TaK KaK xapaKTep 113yeTCH p ocTOM er o 
pacnpocTpa H e HH OCTl1 11 BhlCOKl1M p11CKOM BO3 H l1KH OBe Hl1.H 

Ha ero cpoHe n ep enoMOB. Cnom11Brna.Hc.H c11Ty au;11.H Tp e6yeT 
nepecMoTpa HanpaBJ1eH11.H npocp11naKTW-I ecK11x Mep 11 p on11 
TpaBMaTOJlOr a- op Ton e,n;a He TOJlbKO B paHHeM BbIHBJ1eHl111 
J111I.J; 113 r pynnbl p 11cKa 3Tl1X nepeJ1OM OB , H O 11 npe,n;OTBpar.u;e

Hl1.H nOBTOpHbIX n ep en OMOB, BepO.HTHOCTb KOTOpbIX n ocne 
nepBoro nepenoMa B03pacTaeT B 1,5- 9,5 p a3. OTcyTCTB11e 
,D;OJimHoro n OHl1MaHl1.H npo6JieMbl OCTeon op o3a .HBJl .H eTC.H 
np11q11HOJ!I p ocT a q11cn a OCJIOmHeH l1J!I nocJie on e p a u;11M OCTeO

Cl1HTe3a 11 3H,n;onpoTe311poBaH11.H. C 3a6oneBaH11eM Bee qar.u;e 
CBH3bIBaIOT 11 y BeJ111qe H11e cpoKa 3am11BJ1eH 11.H n e p e JIOM OB y 

JI11u; MOJio,n;oro 11 cpe,n;Hero B03pacTa. B ee Bbiwe n ep eq11c
JieHHb1e n p o6neMbI 11 Mepbl 6opb6bI C Hl1Ml1 o6cym,n;aIOTC.H C 
nep11O,z:i:11qH OCTbIO O,D;l1H pa3 B Tp11 ro,n;a H a HayqH o -npaKTl1-

qeCKl1X KOHcpep eHI.J;M.HX «IIpo6JieMa OCTeon op o3a B TpaBMa
TOJIOfl111 11 opTone,n:1111 », KOTOpbre n poBO,D;HTCH B UMTO 11M. 
H .H . Ilp11op 0Ba. IllecTaH KOHcpepeHu;11H, B p a6oTe KoTopoM 
np11H.HJ111 y qacT11e 207 yqacTH11KOB p a3HhlX ropo,n;oB Poc
c11v1, o,n;11H 3apy6emHbIM roCTb (CIIIA), npowJia 2-3 cpeBpa
Jl.H 20 15 r. 

K aea.Heb opraH113au;110HHbrx acn eKTOB, aKa,n;eM11K P AH 
n p ocp. C.II. M11poHOB (MocKBa) OTMeT11J1 p ocT 3a6on eBaeMo
cT11 ocTeon op o3oM B P occ11MCKOM ct> e,n;epau;1111 : cp e,n:11 B3poc
n or o HaceneH11.H B cpe,n;HeM Ha 2,3% B r o,n; , a cpe,n:11 n11u; 
cTapwe Tpy,n;ocnoco6Hor o B03pacTa Ha 3,3%. BnepBbre 3a
per11cTp11p oBaHo CBbIWe 1000 60J1bHbIX OCTeonop030M cpe
,n:11 ,n;eTcKoro HaceneH11.H. AHan113 3a60JieBaeMOCT11 B cy6oeK
Tax CTpaHbl CBl1,D;eTeJ1b CTByeT H e TOJlbKO O pa3 J1111.{H0J!I pac

npOCTpaHeHHOCTl1 3a6oneBaHl1H, HO 11 0 He,n;ocTaTKax B opra
Hl13au;1111 aM6ynaTopHOM TpaBMaTonoro-opTone,z:i:11qecKoM 
cnym6bI , l.{TO n p11BO,D;l1T K r 11no,n;11arHOCT11Ke 3a6oneBaHl1.H. 
MMeHHO He,n;ocTaTK11 opraH113au;110HHoro nopH,n;Ka (A.C. Kap
nyxv1Ha 11 ,n;p ., "9:e6oKcapbr ; JI.II. EBcT11rneeBa 11 ,n;p., EKaTe
pv1H6ypr) , He n 03BOJIHIOT ,D;OCTOBepHO onpe,n;eJ111Tb pacnpoc
TpaHeHHOCTb n epenOMOB npOKCl1MaJ1bHOrO OT,D;eJia 6e,n;pa 11 
paccq11Ta Tb n oTpe6HOCTb B MeTaJ1J10KOHCTPYKU:J1.HX np11 ne
qeHl1J1 ,n;aHHOJ!I KaTerop1111 60JibHbIX. ,lI:JlH opraH113au;1111 a,n;
peCHblX n eqe6Ho-npocp11naKT11qecKv1x Meponpv1.HT11M B rpyn
n ax p 11cKa pa3BMTl1H nepenoMoB Ha cpoHe ocTeonopo3a He-
06x o,n;11MbI perv10HaJ1bHbie peTpocneKTl1BHbie 11ccne,n;oBaH11.H 
n o 3nv1,n;eM11onorv1v1 nepenoMOB (B.B. EnaHOB c coaBT., 
HKy TCK). Bee ,D;OKJ1a,n;qv1KJ1 COWJ111Cb BO MHeHMM, l.{TO OTCYT
CTBl1e ,n;v1cnaHcepHoro Ha6n10,n;eH11H v1 c11cTeMbI Mep no paH
H e My BbIHBJ1eHI-1IO HapyweHI-1J!I M11HepaJ1bHOJ!I nJ1OTHOCTl1 KO

CTI-1 - np11qJ.1Ha He TOJlbKO BbICOKOro pI-1CKa nepenoMa , HO 11 
BbICOKOJ!I (6onee 30%) CMepTHOCTI-1 y JlJ,111; CTapw11x B03pacT-
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HbIX rpynn c n ep enoMaM11 npoKc11MaJ1bHoro oT,n;eJia 6e,n;peH
HOM KOCTYl. O,n;Hl1M 113 cne,n;CTBl1J!I HeCOBepweHCTBa CMCTeMbI 
opraH113au;1111 nOMOI.I..l;l1 60J1bHbIM C nepeJIOMaMl1 Ha cpoHe oc
Teonopo3a HBJ1HIOTCH 11 no3,n;H11e cpoK11 onepaT11BHoro neqe
H1111 , l.{TO Tome OTpamaeTC.H Ha 11cxo,n;ax J1 e qeHl1H 11 nOBbI

waeT cMepTHOCTb (A.C. Kapnyx11Ha 11 ,n;p. , "9:e6oKcapbr). Ha 
np11Mepe MocKOBCKOM 06JiacT11 (M.A. ,II:06p11u;brna 11 ,n;p., 
MocKBa) OTMeqe HO BJ111.HHl1e Hl13KOJ!I 11HcpopM11pOBaHHOCTl1 

HaceneH11.H o B03MOmHbIX nepenoMax Ha cpoHe ocTeonopo3a 
11 cyr.u;ecTBeHHOM BJ111.HHl111 3a6oJieBaHl1.H Ha Ka qecTBO m113-
Hl1 (E.A. IIpoxopoBa 11 ,n;p., MocKBa). 

CBH3b ocTeonopo3a c reHeT11qecK11M11 Ha pyweH11HMJ1 06-
r.u;e113BeCTHa: 80% Bap11a6eJibHOCTl1 Ml1HepaJ1bHOJ!I nJIOTHOC
Tl1 KOCTHOJ!I TKaHl1 06ycJ10BJ1eHO reHeT11qeCKl1Ml1 cpaKTOpa
Ml1. 3Tl1 ,n;aHHbie CTaJ111 OCHOBaH11eM ,D;JI.H no11cKa reHeT11qec
Kl1X MapKepoB npe,n;pacnoJiomeHHOCT11 K ocTeonopo3y. 
B ,n;oKJia,n;e P.M. XycaHHOBOM 11 ,n;p. (Y cpa) OTMeqeHa 3Haq11-
MOCTb nOJil1MOpcpHbIX Bap11aHTOB reHOB peu;enTOpOB Bl1Ta

Ml1Ha D 11 B11TaM11H D-cBH3bIBamr.u;ero 6enKa B pa3BMTMl1 
ocTeonopo3a y meHr.u;11H nocTMeHonay3aJibHOro B03pacTa 
BoJiro-YpanhcKoro p er110Ha Pocc1111 (11MeHHO TaM npoBo,n:11-
JIOCh ,n;aHHOe nony J1.HI.J;l10HHOe 11ccne,n;oBaH11e ). CBH3b reHe
Tl1Kl1 c Ha pyweH11.HM11 M11Hepan113au;1111 nonyq11na cBoe npo
,n;onmeH11e 11 B ,n;oKna,n;ax 3ace,n;aH11.H, nocB.Hl.I..l;eHHoro IOBe
Hl1JlbHOM cpopMe OCTeonopo3a. y cyry6J1HIOTC.H 3Tl1 Ha pywe
Hl1.H 11 cou;11aJ1bHbIM11 cpaKTopaM11 . TaK, B .B. Kp11BOBOM 
(TBepb) OTMeqeHbI pernoHaJibHbie oco6eHHOCTl1 cpopM11po
BaHl1H n11KOBOJ!I MaCCbI KOCTl1 11 BJ111.HHl1e o6pa3a m113Hl1 (H113-
KOe noTpe6JieH11e KaJibI.J;l1.H , r11no,n;11HaMl1H 11 r11nOKI-1He311.H) 
Ha yBeJ111qeH11e cpOKOB KOHCOJ111,D;au;v111 nepeJlOMOB 

(B.H. M epKyJioB 11 ,n;p., MocKBa). CBoeBpeMeHHoe Ha3Haqe
H11e npenapaTOB KaJ1bI.J;l1.H (ocTeoreHoH) 11 npenapaToB BI-1-
TaM11Ha D B 3Tl1X cnyqa.Hx , no MHeHl1IO aBTOpOB , nO3BOJ1.HeT 

HOpMaJ1113 OBa Tb cpOKl1 cpar.u;eHl1.H 11 cpopM11poBaHl1.H nl1KO

BOJ!I MaCCbI KOCTl1. 

Cpe,n:11 TpaBMaTOJIOrOB-OpTone,n;oB pacTeT noH11MaH11e 

Toro , qTo nepenoMbI (C.II. M11poHOB 11 ,n;p. , MocKBa) Ha cpoHe 
OCTeonopo3a HeJ1b3.H paccMaTp11BaTb KaK 113OJI11pOBaHHOe 

COCTOHHl1e , a nOTOMY J1eqeH11e ,D;OJlmHO 6bITb HanpaBJleHO 
KaK Ha BOCCTaHOBJ1eH11e u;eJ1OCTHOCTl1 KOCTl1 , TaK 11 Ha npe

,n;ynpem,n;eH11e HOBbIX nepenOMOB B 6y,n;yr.u;eM, qTo B03MOm
HO TOJlbKO nocpe,n;CTBOM BJ111HHl1.H Ha peMo,n;en11poBaH11e 

KOCTHOJ!I TKaHl1 J1eKapCTBeHHbIMl1 npenapaTaMl1. 3TO noJ10-
meH11e HaWJlO OTpameHI-1e B J1eKu;11v1 C .B. fIOJ1bHa3a pOBOJ!I 

(EKaTep11H6ypr) , noKa3aBrneM, qTo nm6oM nepenoM oceBoro 
CKeJleTa B HaCTO.Hl.I..l;ee BpeMH paccMaTp11BaeTCH KaK cpaK
TOp, 3anycKaIOI.I..l;11J!I pa3Bl1Tl1e nOCTTpaBMa T11qecKOJ!I 

ocTeoneH11v1 113-3a 113MeHeH11H MexaH11qecKoro HanpHmeH11.H. 
ct>yHKI.J;110HaJ1bHa.H Harpy3Ka Ha KOHel.{HOCTb cnoco6cTByeT 
perpeccy 11MM06v1n113au;110HHoro ocTeonopo3a (M.A. 3enhc
K11M 11 ,n;p. , EKaTep11H6ypr), O,D;HaKO 113-3a HapyweHl1J!I peMO
,n;en11poBaHJ1H ,n;ecp11u;v1T Ml1HepaJ1bHOJ!I nJ1OTHOCTl1 KOCTJ,1 co

xpaH.HeTCH ,n;o 10 neT. 
B neKu;1111 C.C. Po,n;110HOBOM (MocKBa) npoBe,n;eH cpaBH11-

TeJ1bHbIM aHaJ1J13 6110Jiorv1qecKOJ!I CTa611J1bHOCTl1 np11 OCTeo
CI-1HTe3e I-1 3H,D;OrrpoTe3I-1pOBaHJ.1J,1 y JlJ,111; C OCTeorrop030M 11 
6e3 ocTeonopo3a, a TaKme ,n;aH cpe3 cpapMaKonor11qecKv1x 
rrperrapaTOB, I-1CITOJ1b3yeMbIX npvt noBpem,n;eHl1HX 11 3a6one
BaHMHX KOCTeM Ha cpoHe CI-1CTeMHOro OCTeonopo3a. IIp11Be

,n;eHbI apryMeHTbI , CBl1,D;eTeJlbCTBYIOW:I-1e O TOM, l.{TO ycv1J1e

Hl1e pe3op6u;1111 B rrepv10,n; CTpeccoBoro peMo,n;en11poBaH11H y 



nau;v1eHTOB C CJi1CTeMHbIM OCTeOITOp030M He BCer,z::i;a KOMITeH

cv1pyeTC.H ycv1.rreHJ1eM KOCTeo6pa30BaHJi1.H, a 3Haq11T ITp11B0-

,lJ;11T K 1136bITOqHOJ.1 ITOTepe KOCTHOJ.1 MaCCbI. OTMeqeH 60Jib

IllOM KJil1H11qeCKl1J.1 OITbIT 11cnOJib30BaH11.H 3a py6e:>H'.HbIM11 KOJI

.rreraM11 ,z::i;eHocyMa6a - ITpeITapaTa , .HBJI.HIOw;eroc.H ITOJIHbIM 

qeJIOBeqe cK11M aHT11TeJIOM 11 06.rra,z::i;aIOw;ero BbipameHHbIM 

aHT11pe3op6T11BHbIM ,n;eMCTB11eM. Ilp11 ,lJ;JI11TeJibHOM ITp11eMe 

,z::i;eHocyMa6 3Ha q11TeJibHO CH11maeT Be pO.HTHOCTb HOBbIX n e 

peJIOMOB. Bo3 MOmHOCTb 11CITOJib30BaH11.H aHT11pe3o6T11BHbIX 

npena pa TOB ,n;.rr.H HOpMa.rr113au;1111 p e Mo,z::i;e.rr11p oBaH11.H y 60.rrb

Hbrx C11CTe MHbIM OCTeOITOp030M (611ccpoccpoHaTOB 11JI11 MOHO

KJIOHaJibHbIX aHT11TeJI), B TOM l.-IJ1CJie 11 reHep11KOB 611ccpoc

cpoHaTOB, noKa3aHa B p.H,z::i; e coo6w;eH11M (JI.A. MapqeHKOBa 11 

,z::i;p. , MocKBa; A.IO. KoLJ11Ill 11 ,z::i;p., C-IleTe p6ypr). ABTOpbr 

OTMeT11JI11 , qTo ITpOcp11Jib ITepeHOC11MOCT11 11 3 cpcp eKT11BHOCT11 

OTeqecTB e HHOr0 reHep11Ka (pe30KJiaCT11H <PC 5 Mr) ITO 11C

c.rre,z::i;ye MbIM noKa3a Te.JI.HM cxo,n;eH C TaKOBbIM op11r11HaJibHO

ro npeITapaTa 30.Jie,n;poHOBOJ.1 K11CJIOTbI B 3KB11Ba.rreHTHOM 

,1J;O3e, a no,z::i;,z::i;epmKa ITpO113BO,lJ;CTBa ,z::i;meHep11KOB 11 11X 11C

nOJib30BaH11e B KJil1H11qecKOJ.1 ITpaKT11Ke - o,z::i;Ha 113 CTpa Te

r11qecK11x u;e.rrei1 BO3 ,n;.rr.H 06ecITeLJeH11.H Ill11p0Koro ,z::i;ocTyITa 

Hace.rreH11.H K M e,z::i;11 u;11HCKOJ.1 ITOMOI.IJ;11. B11ccpoccp0Ha TbI IT
0

p11 

11X Ha3 Ha q e H1111 ITau;11eHTKaM C ITe p eJIOMOM IlleJ.1K11 6e,z::i;pa B 

paHHeM IToc.rreoITepau;110HHOM ITe p110,z::i; e yBeJI11LJ11BaIOT Macey 

He TOJibKO ry6qaTOJ.1 , HO 11 KOpT11KaJibHOJ.1 KOCT11 (A.H. Top

ralll11H 11 ,z::i;p ., MocKBa). 

0 B03MOmH0CT11 11CITOJib30BaH11.H ITpenapaTa , ycv1JI11Bal0-

w;ero 11HTeHC11BHOCTb KOCTeo6pa30BaH11.H , ,z::i;o.rrom11.rr ,lJ;OKTOp 

K. Kroch (ClllA) . T epamrn Tep11ITapaT11,n;oM ITpo,z::i;o.rrm11TeJib

HOCTbIO 60.rree 6 M ee CITOC06CTBOBaJia CH11me H1110 qacTOTbI 

HeBepTe6paJibHbIX ITepeJIOM OB y ITau;11 e HTOB KaK C ITe pe.rro

MOM 6e,z::i;pa B aHaMHe3e, TaK 11 6e3 ITpe,z::i;IlleCTBYIOI.IJ;11X ITe p e 

JIOMOB 6e,z::i;pa 11 CTpa,z::i;a10w;11x 0CTeOITOp030M. OLJeHb BamHO , 

qTO p11CK HeBepTe6paJibHbIX ITepeJIOMOB coxpaH.HJIC.H Ha H113 -

KOM ypoBHe 11 ITOCJie OTMeHbI ITpeITapaTa. O,z::i;HaKO 0TMeqeHO , 

qTO C BO3 paCTOM 11 yBe.rr11qeH11eM q11c.rra COITYTCTBYIOI.IJ;11X 

3a60.rreBaH11J.1 y ITau;11eHTOB c ITe p e.rroMOM 6e,z::i;pa B aHaMHe3e 

B xo,z::i;e .rreqeH11.H Tep11ITa pa T11,n;oM qaw;e B03H11Ka.rr11 cepbe3-

Hbre Heme.rraTeJibHbie .HBJieH11R. B TO me BpeMR coxpaH.HIO

w;a.HCR Heo6ecITeqeHHOCTb B ,lJ;OJimHOJ.1 Mepe JieKapCTBeHHbI

M11 ITpenapaTaM11 RBJIReTCR 0,lJ;HOJ.1113 np11q11H Toro , qTo TOJib

KO 9% JIJi1IJ; C nepeJIOMOM weJ.1Kl1 6e,z::i;peHHOJ.1 KOCT11 B03Bpa

w;aIOTC.H K ypOBHIO cp11 311qecKOJ.1 aKT11BHOCT11 , Ha KOTOpOM 

Haxo,z::i;11.rr11cb ,z::i;o ITepe.rroMa (C.Il . M11pOHOB 11 ,z::i;p. , MocKBa) . 

O,n;H11M 113 BOITpOCOB, o6cym,z::i;aeMbIX Ha KOHcpepeHu;1111 , 

CTaJIO KaqecTBO KOCT11 ,z::i;o OITepau;1111 , BJI11RH11e MeTaJIJIOKOH

CTPYKIJ;11J.1 Ha KaqecTBO 11 Ko.rr11LJecTBO KOCT11. IloKa3aHo 

(JI.K. Bp11maHb 11 ,z::i;p. , MoCKBa) , l.JTO H ea,z::i;eKBaTHaR ou;eHKa 

COCTORH11R 60JibHOro ,z::i;o OITepau;1111 H e raT11BHbIM o6pa30M BJI11-

ReT Ha p e3yJibTaT BMe waTeJibCTBa 11 KaqecTBO e ro m113H11 

ITOCJie oITepau;1111. ABTopaM11 pa3pa60TaHa 11 BH e,n;p e Ha B 

ITpaKT11KY MeTO,lJ;11Ka 11CITOJib30BaH11.H 6aJIJibHbIX WKaJI ,lJ;JIR 

oITpe,z::i;e.rreH11R «opToITe,z::i;11qecKoro B03pacTa » , oTpamaIOw;e r o 

ITpem,z::i;e BCero Ka q ecTBO KOCT11. 

Oco6eHHOCTblO .rreqeH11R ITepeJIOMOB Ha cpoHe OCTeOITO

po3a OCTaeTCR ,lJ;BYXKOMnOHe HTHbIJ.1 ITO,lJ;XO,lJ; , 3aKJIJOqaJOI.IJ;11J.1-

C.H B OITepau;1111 OCTeOC11HTe3a C ,z::i;11cpcpepeHu;11poBaHHbIM BbI-

6opoM MeTo,z::i;a OCTeOC11HTe3a , yq11TbIBa10w;eM xapaKTep ITOB

p em,z::i;eH11R , cpoK C MOMeHTa TpaBMbI , 11 ITOCJie,n;yIO w;eJ.1 cpap

MaKOTe paIT1111 , HaITpaBJie HHOJ.1 Ha HOpMa.rr113au;1110 peMo,z::i;e 

JI11pOBaH11R KOCTHOJ.1 TKaH11 (A.<P. Jia3apeB 11 ,z::i;p., MocKBa) . 

Ji1cITOJib30BaH11e 611oaKTl1BHbIX KOHCTPYKIJ;Ji1M , ITO MHeH11IO H e 

KOTOpbIX aBTopoB (A.P. KoMKOB 11 ,z::i;p., KeMepoBo) , MomeT 

y .rryqlll11Tb 11CXO,lJ;bI .rreqeH11R ITa TOJIOr11qecK11x ITep eJIOMOB. 

B11oaKTl1BHaR T11TaHOBaR CIT11pa.rrb ,lJ;JIR OCTeOC11HTe3a ITpOK

c11MaJibHbIX ITepeJIOMOB ITJieLJa y JI11IJ; ITOm11.rroro B03pacTa 

ITp11 C11CTeMHOM OCTeonopo3e He TOJibKO CTa611JIJi1311pyeT OT

JIOMK11 , HO 11 BJI11ReT Ha CTpyKTYPY KOCT11 B 3OHe ITOBpem,z::i;e 

H11R. I1cnOJib30BaH11e 3H,lJ;OITpOTe30B C 611oaKTl1BHbIM ITOKpbI

T11eM cIToco6cTBYeT ITpe,z::i;ynpem,z::i;eH1110 ITpem,z::i;eBpeMeHHOro 

pacwaTbIBaH11R , qTo yBe.rr11q11BaeT cpoK c.rrym6hr 3H,lJ;OITpo

Te30B (M.B . JieK11IllB11.rr11 11 ,z::i;p ., MocKBa). Ilo.rryt.J:eHHbre 

p e3YJibTaTbr aTOMH0-c11.rroBoi1 M11KpocKon1111 (JI.B. Pe3HMK 

11 ,z::i;p., OMCK) no,n;TBepm,z::i;aIOT, t.J:T0 np11 OCTeonopo3e H e TOJibK0 

yMeHblllaeTCR KOJI11t.J:eCTBO KOCT11, HO 11 BO3H11KaIOT Bbipa

meHHbie CTPYKTYPHhre Ha pyweH11R Ka t.J:eCTBa KOCT11 3a cqeT 

TpaHccpopMau;1111 KOJIJiareHOBbIX BOJIOKOH. 
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O6cym,z::i;a.rr11cb (H.B. 3aropo,z::i;Hv1i1 11 ,z::i;p ., MocKBa) BJIJ1.H

H11e Ha KOCTHYIO TKaHb 11 pa3B11TJi1e HeCTa611JibHOCTJi1 npo

,n;yKTOB 113HOCa ITOJI113T11JieHa 11 pOJib 11MITJiaHTaTa B pa3B11-

T1111 OCTeOJIJi13a, KOTOpbIM, no MHe HMIO H eKOTOpbIX aB'rOpOB 

(M.A. MaKapoB 11 ,z::i;p., MocKBa) , yBe.rrw-rnBaeTc.H np11 u;e

MeHTHOJ.1 cp11Kcau;1111 11MnJiaHTa TOB . I1 po,n;e MOHCTp11poBaHO 

no.rrom11TeJibHOe BJI11RH11e ,n;11HaM11LJeCKOM cp11Kcau;v111 Ha CTa-

611.JibHOCTb 11MnJiaHTaTa npv1 .rreqeH1111 CK0JIJi103a , coqeTaIO

w;eroc.H c ocTeoITopo30M (A.A. Ky.rrelllOB 11 ,z::i;p., M ocKBa). 

OTMeqe HO, l.JTO BHe,z::i;peHMe B KJI11H11LJeCKYIO npaKTMKY 

pa60TbI TpaBMa TOJIOrOB-OpTone,z::i;oB H0BbIX TeXHOJIOrJi1qHbIX 

11 3KOHOM11t.{eCK11 ,z::i;ocTynHbIX MeTO,lJ;OB paHHeJ.1 ,z::i;v1arHOCTJi1KJi1 

OCTeOITOpO3a (peHTreHOBCK11e ,z::i;eHC11TOMeTpbr) , a TaKme l1H

cpopM11poBaH11e nau;11eHTa ITO BonpocaM ocTeonopo3a c pe

KOMeH,z::i;au;11.HM11 BblfIOJIHeH11.H ,z::i;eHC11TOMeTp111i1 , nOBbIIllaIOT 

q11c.rro nau;11 e HTOB C ,z::i;11ar H OCT11poBaHH bIM 11 .rreqeHHbIM 

ocTeoITopo30M (Y.P . XaK11MOB 11 ,z::i;p., MocKBa; M.A. ,II:06pv1-

IJ;bIHa 11 ,z::i;p. , MocKBa). O,z::i;HaKO OTCYTCTB11e npeeMCTBeHHOC

T11 Mem,z::i;y TpaBMa TOJIOraM11 11 Bpa qaM11 06w;eJ.1 npaKT11KJi1 , 

ITO o6w;eMy MHeH11IO, cyw;ecTBYIOI.IJ;ee ITOBCeMeCTHO , CHMma

eT 3cpcpeKT11BHOCTb .rreqeH11.H 3a6o.rreBaHJi1R. 

QqeHb 11HTepeCHbIM OKa3aJIOCb 3ace,z::i;aHv1e, ITOCBRI.IJ;eH 

HOe ocTeonopo3y, accou;1111poBaHH0MY c ,z::i;pyr11M11 3a6o.rreBa 

H11RM11. O6cym,z::i;a.rracb TaKT11Ka .rreqeH11R np11 COLJeTaH1111 oc

TeOITOpo3a 11 caxapHoro ,z::i;11a6eTa ( E.B. ,II:ocK11Ha 11 ,z::i;p ., MocK

Ba) , ocTeoITopo3a 11 ,z::i;ecpopM11py10w;ero apTpo3a. I1cno.rrb30-

BaH11e y ITau;11eHTOB , CTpa,z::i;a10w;11x O,lJ;HOBpeMeHHO OCTeOITO

pO3OM 11 OCTeoapTpO3OM , OKC11reHo6apoTepaIT1111 (C.B. fIOJib

Ha3apoBa 11 ,z::i;p. , EKaTe p11H6ypr) 11 ITpeITapaToB, BJIJ1.H10w;v1x 

Ha cycTaBHOJ.1 xp.Hw; (C.C. P o,z::i;110H0Ba 11 ,z::i;p. , MocKBa) , 3 Ha

q11TeJibHO nOBbIWaeT Ka qecTBO m113HJi1 ITau;v1eHTOB. I1HTe

peCHbIM11 C TOt.{K11 3peH11.H y.rryqllleH11R ,z::i;11arHOC TJi1KJi1 MeTa-

60.rr11qecK11x ocTeona T11J.1 6hr.rr11 coo6w;eH11R o r11nocpoccpa Ta-

31111 (H.IO. Ka.rr11H11qeHKO , MocKBa) 11 rnITepnapaT11peo,z::i;Hoi1 

ocTeo,z::i;11cTpocp1111 (H .B . B e3.rrIO,n;HaR 11 ,z::i;p. , "lle6oKcapbr ) . 

B 3aKJIIOqeHMe 6 bIJIO OTMeLJeH O, t.{TO no,n;o6Hhie KOHcpe

peHIJ;J1Ji1 Ji1MeIOT 60.JiblllOe npaKTW{eCKOe 3HaqeHJ1e, TaK KaK 

no3 BOJIRIOT npOBO,D;Ji1Tb e,n;v1HyIO TaKTJ1KY B ,n;v1arHOCTJ1Ke Ji1 

Jiet.J:eHJi1Ji1 60.JibHbIX OCTeonop030M , Hym,z::i;aIOIIJ;J1XC.H B XJi1-

p yprv1qecKOM JieLJeHJi1Ji1. B TO me BpeMR yKa3aHO Ha Heo6-

XO,D;Ji1MOCTb o praHJi13aIJ;J1Ji1 pa60TbI Ha cpe,n;epaJibHOM ypoB

He n o CO3,D;aHJi1IO P ocCMMCKOrO peecTpa nepeJIOMOB llleMKJi1 

6e,n;peHHOM KOCTJi1. MHorou;eHTpOBbie 3n1,1,n;eMJ10JIOrv1qecKv1e 

v1cc.rre,n;oBaHv1.H pacnpocTpaHeHHOCTM ocTeonopo3a v1 qac

TOTbI nepe.rroMOB , B03HMKaIOIIJ;MX Ha e r o cpoHe , u;e.rrecoo6 -

pa 3 HOCTb KOTOpbIX H Ji1 y Koro He BbI3bIBaeT COMHeHM.H , 

c.rre,n;yeT npOB O,lJ;Ji1Tb C 60.rree aKTJ1BHbIM npMBJieqeHMeM K 

pa6oTe TpaBMa TOJIOrOB-OpTone,n;oB. Heo6xo,D;Ji1MO C03,D;aHMe 

CTaH,n;apTOB ,n;v1arHOCTJ1KJi1 3a6o.rreBaHJi1.H J1 6a30BOM JieKap

CTBeHHOM TepanJi1Ji1 C nO3J1IJ;J1Ji1 ,D;OKa3a TeJibHOM Me,D;MIJ;J1Hbl 

11 3KOHOMJi1qecK0M T0t.{KJ1 3 peHJi1.H. 3aMe,n;.rreHHOe cpopM1i1-

poBaHv1e nv1Ka KOCTHOM MaCCbI y ,n;eTeM Ji1 no,n;pOCTKOB , OT 

MeqeHHOe BO MHOI'Ji1X perv1OHax P oCCJ1Ji1, c.rre,n;yeT pacu;e

HJ1BaTb KaK np1i13HaK HapyllleHM.H cp1i13Ji10JIOrJi1t.J:eCKOro pa3-

BJi1TJi1.H CKeJieTa. OnTJi1MJi13aIJ;J1IO B03 paCTHbIX TeMnOB npv1-

pocTa MMHepaJibHOJ!I nJIOTHOCTJ1 KOCTJ1 y ,n;eTeM J1 no,n;poc

TKOB nyTeM KOMnJieKCH Oro B03,D;eMCTBJ1.H , BKJIIOLJaIOIIJ;ero 

cpopMv1poBaHJ1e 3,D;OpOBOro o6pa3a )KJ13HJ1 , J1CnOJib30Ba 

HJ1e npenapaTOB KaJibIJ;J1.H J1 BJ1TaMJ1Ha D , M0)KHO pac

CMaTpHBaTb KaK paHHIOIO npocpv1.rraKTJ1KY OCTeonopo3a. 

BbI.HBJieHHa.H 3 Ha qJ1MOCTb nOJIJ1MOpcpv13Ma Ba pv1aHTOB re 

HOB peu;enTopoB BJ1TaMJ1Ha D J1 BJ1TaMJ1H D-CB.H 3 hlBaIO

IIJ;e ro 6e.rrKa B pa3 BJ1TJ1J1 ocTeonopo3a y meHIIJ;J1H n ocTMe 

Honay3aJihHoro nepv10,z::i;a B p.H,n;e perv10HOB P occv1v1 no,n;

TBepm,n;aeT BamHOCTb BKJIIOqeHJ1.H ,n;eHCJ1TOMeTpv1qecKoro 

06c.rre,n;oBaHJ1.H .rrv1u; Mo.rro,n;oro 1,1 cpe,n;Hero B 03pacTa, Bxo 

.D;.HIIJ;J1X B rpynnbI pv1cKa OCTeonopo3a , B CTaH,n;apTbI , J1C 

nOJib3yeMhle B CJ1CTeMe o6.H3aTeJibHOro Me,D;J1IJ;J1HCKOro 

CTpaxoBaHJ1J1. AKTyaJibHbIM OCTaeTCJI C03,D;aHJ1e 6J10KOM

nO3J1IJ;J1OHHbIX MaTepv1aJIOB Ha OCHOBe qaCTJ1qHo ,n;eMJ1He 

paJIJ13OBaHHOrO KOCTHOro MaTpHKCa J1 npenapaTOB , H Op 

MaJIJ13YIOIIJ;J1X pe3op6u;v1IO , TaK KaK CJ1CTeMHbIM OCTeono 

po3 .HBJI.HeTC.H O,D;HOJ!I J13 r.rraBHbIX npv1LJJ1H OTcpoqeHHbIX 

OCJIOmHeHJ1M np1,1 OCTeOCJ1HTe3e J1 3H,D;OnpoTe3v1poBaHJ1J1. 
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