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KoppeKU,Ufl nocmmpaeMamuitecKou aecpopMau,uu u cma6uJ1 u3au,ufl noep eJ1CaeHH020 ce2MeHma 
u2pmom ea;;IcHy10 poll b e 11eiteHue u npocjJwzaKmuKe ocJ10J1CHeHuu noc!le mpaeMamuitecKux 
K0MnpeCCU0HHblX nepe!l0M06 m efl n0360HK0 6 . B03MO:JICHOCmU p eayKU,UU aerpOpM aU,UU C n0M 0-

Ul,blO eepme6pon1zacmuKu u npu ucnofl b3oeaHuu KoM6uHau,uu pacutupfl JOU1,e20Cfl mumaHoeo20 
Ke ua;;1ca C eeeaeHUeM K0CmH020 l(eMeHma 6 m eJW n0360HKa (cm eHmOnfl a CmUKU) 6 nOfl HOU 

Mepe He u3yLfeHbt. flpoeeaeHo pempocneKmueHoe ucc!leaoeaHue (cpoK Ha6J110aeHufl 14-30 
Mee, 6 cpeaHeM l 8 Mee)' n0C65l Ul,eHH0e cpaeHumeflbH0MY aHafl U3Y Kfl UHULfeCKOU 3cpcpeKmU6HO
cmu u cmeneHu peayKl(uu Kucpomu l.fecKou aecpopMau,uu c noM0Ul,bJO nyHKU,UOHHou eepme6po
nJ1acmuKu ( 1-fl 2pynna, n = 15) u cmeHmonflacmuKu (2-fl 2pynna, n = 15) y nau,ueHmoe c 
mpaeMamu LfeCKUMU Al K0MnpecCU0HHblMU nepe!l0MaMU n0360HIW6 2pyaonOflCHULfHOU Jl0KaJlU-
3au,uu. ff ccJleaoeaJlU 6blpa:J1CeHH0Cmb 6ofle6020 cuHapoMa no eu3yafl bHOU aHaJl02060U lU/Wfle 
60flU ( BAIIJ) U cmeneHb aecpopMaU,UU noepe;;,caeHH020 ce2MeHma (y20fl KUqJ03a U UHaeKC 
KflUHoeuaHocmu). Pe3yfl bmamoM onepau,uu e o6eux 2pynnax cmafl o 3HaituMoe yMeHblUeHue 
6 0JlU, oaHaKO 6 omaa JleHHOM n epuoiJe 6 bLpa:J1CeHH0Cmb 60fl U 6 cpy nne cmeHm0nJl aCmUKU 0Ka-

3a Jl a Cb 3Ha'-1UM0 HU:JICe (p =0, 0035) . M eauaHa y2J1 a KUqJ03a U UHaeKCa KflUH06 UaHoCmU n0Cfle 

onepau,uu U3MeHUllUCb cmamucmu'-fecKu 3HaituMo e 2py nne cmeHmon!lacmuKu c 12, 60 (10, 50; 
13, 40) ao 2, 50 (l ,9O; 3,20; p=O, OO75) u c 25,3 % (22,8; 26, 7) ao 9,3 % (8, 9; ll , 4; p=O, OO22) 
coomeemcmeeHHo u He 3Ha l.fuMo e 2pynne eepme6ponJ1acmuKu c 13, JO (l 7, 4O; 74,30) ao 12,90 
(l 1,20; 74, 00; p = O,93) u c 26, 5 % (24; 28,8) ao 25, 9 % (23,8; 28, 4; p=O, 86) coomeemcmeeH
Ho. B omaafl eHHOM nepuoae omMel.feHo npo2peccupoeaHue nocmmpaeMamu11eCJw20 Kucpo3a e 
1- u 2py nne (p M_u= O, O42) u omcymcmeue maKoeo20 eo 2-u 2pynne (p M_u=O, 58) . Ilpu mpaeMa
muitecKux A 1 K0MnpeccU0HHblX nepe!loMax cmeHm0nflacmuKa n0360Jlflem 6btn0JlHUmb K0ppeK
U,UIO KUqJOmuiteCKOU a ecpopM aU,UU 6 paHHeM n epuoae n0360HOLfHOU mpa6M bl, aocmul-fb 31-lalfUM0 

60J1 bweu peayKu,uu y2J1 a Kucpo3a u 06ecne11umb coxpaHeHue aocmu2Hy mo20 pe3yflbmama e 
omaa!leHHOM noCJ1eonepau,uoHH0M n(!puoae e cpaeHeHuu c nyHKU,UOHHou eepme6ponJ1 acmuKou. 

K JT JO LJ e Bbl e C J1 0 Ba : BepTe6porrnacntKa, KOMnpeCCJ10HHbIH nepeJlOM , CTeHTOTIJ1aCTJ1-

Ka , KOCTHbll1 u eMeHT. 
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Correction of posttraumatic deformity and stabilization of injured segment play an important role 
in treatment and complication prevention after traumatic compression vertebral body fractures. 
Possibilities of deformity reduction using vertebroplasty and a combination of distractive titani
um cage with insertion of bone cement into vertebral body (stenoplasty) are not well studied. 
Retrospective comparative analysis of clinical efficacy and degree of kyphotic deformity reduc
tion using puncture vertebroplasty {1st group, n= 15) and stenoplasty (2nd group, n= 15) in 
patients with traumatic Al compression fractures of thoraco-lumbar vertebral bodies was per
formed. Severity of pain syndrome (VAS) and degree of injured segment deformity (kyphotic 
angle and wedge-shaping index) were assessed. In both groups surgical intervention resulted in 
marked pain reduction but in long-term period it was less significant for 2nd group (p=O. 0035). 
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Postoperatively kyphotic angle median and wedge-shaping index changed statistically significant 
in 2nd group from 12. 60 (] 0. 5 0; 13. 40) to 2. 5 0 (l . 90; 3. 20) (p =0.0015) and from 25. 3 % ( 22. 8; 
26. 7) to 9.3% (8.9; 71.4) (p=0. 0022), respectively and not significantly in P' group from 13.10 
(11.40; 14.30) to 72.90 (ll.20; 14.00) (p = 0.93) and from 26.5% (24.0; 28.8) to 25.9% (23.8; 
28.4) (p =0.86), respectively. Progression of posttraumatic kyphosis in late postoperative period 
was noted in P' group (P M-u=0.042) but not in 2nd group (P M-u=0.58). In traumatic Al compres
sion fractures stenoplasty enabled to pe,form kyphotic deformity correction in the early period of 
spinal injury, to achieve significantly greater reduction of kyphotic angle and to preserve the 
result in remote postoperative period as compared to puncture vertebroplasty. 

Key word s : vertebroplasty, compression fracture, stentoplasty, bone cement. 

KoMnpeccMOHHhlM nepenoM Tena no3BOHKa npM 
TpaBMe MnM 6e3 Hee MO:>KeT pa3BMBa TbCR Ha cpoHe 
OCTeonopo3a, arpe CCMBHOM reMaHrMOMbI MnM MeTaCTa

CTa TWieCIWro nopameHMR [ 1 - 3]. C u;enbIO ycr1neHMR 
MeXaHJ1qecKOM npoqHOCTJ1 nO3BOHKOB Ha cpoHe na TO

norr1qecKoro CHM:>KeHMR nnOTHOCTJ1 KOCTHOM TKaHM 
npMMeHRIOT MeTO,ZJ; nyHKLI;MOHHOM BepTe6ponnaCTJ1KJ1 
[2, 4], npe,n;nomeHHbIM B 1984 r. H . Deramond [5]. ,UaH
HbIM cnoco6 yKpenneHMR no3BOHKa cnoco6cTBYeT 3cp
cpeKTMBHOMY J1 CTOMKOMY CHM:>KeHMIO J1HTeHCMBHOCTJ1 
6oneaoro CMH,D;pOMa [ 3]. IIyHKLI;MOHHOe BBe,D;eHMe KOCT
HOfO u;eMeHTa a nopameHHoe Teno no3BOHKa 06ecne
qr1aaeT Ha,n;emHyIO CTa6MnM3aLI;MIO J1 n03BOnReT J13-
6emaTb ,n;ononHMTenbHOM MHCTpyMeHTanbHOM (J)MKCa
LI;J1J1 [6]. B ,n;anbHettrneM 6hwa pa3pa6oTaHa MeTO,D;MKa 
6annOHHOM KMcponnaCTJ1KJ1, n03BOnRIOw;ett He TOnbKO 
yKpenMTb, HO M BOCCTaHOBJ1Tb BbICOTY Tena nO3BOHKa 

u;eMeHTOM [7]. OHa 3aKnroqaeTCR B TpaHcne,n;MKynRp
HOM BBe,n;eHMM KOCTHOro u;eMeHTa B Teno nopameHHO
ro no3BOHKa nocne npe,n;aa pr1TenhHOro cpopMr1poaa
HJ1R B HeM nonOCTJ1 pa3,n;yaaIOID;J1MCR 6annoHOM [ 7]. 
B nMTepa Type qacTO MCnOnh3yeTCR COKpaw;eHHOe on

pe,n;eneHMe - KMq_)OnnacTMKa. Pe3ynhTaTOM BbIITOn

HeHMR TaKOM onepau;MM RBnReTCH ,D;OCTM:>KeHMe CTa-
6MnbHOCTJ1 c npe,D;OTBpaw;eHMeM yaenr1qeHJ1R ,n;ecpop
MaLI;MM noapem,n;eHHoro cerMeHTa B OT,n;aneHHOM noc
neonepau;r10HHOM nepr10,n;e [ 5]. TeM He MeHee ,n;aHHbIM 
cnoco6 He BCer,n;a n03BOnReT B nonHOM Mepe BOCCTa
HOBJ1Tb BbICOTY Tena nO3BOHKa B CBR3J1 C TeM , qTo 

nepBJ1qHaR pe,n;yKLI;MR 3HaqJ1TenbHO yMeHblllaeTCR 

nocne y ,n;aneHMR 6annoHa nepe,n; aae,n;eHMeM KOC THO
ro u;eMeHTa [8, 9]. KpoMe Toro, y6e,D;MTenbHbIX ,D;OKa-
3a TenbCTB nper1Myw;ecTaa KMcponnacTMKM nepe,n; aep
Te6ponnacTMKOM ace ew;e He nonyqeHo [9]. B 2009 r. 
pa3pa60TaH cnoco6 aepTe6ponnacTMKM Ha ocHoae 
6annOHHOM KJ1q_)OnnacTMKJ1 r1 cocy,n;MCTOro CTeHTa 
,n;nR CMMynhTaHHOro BOCCTaHOBneHMR npoqHOCTJ1 J1 
BbICOTbI Tena n03BOHKa [10 , 11]. MeTO,D; TpaHcne,n;M
KY nRpHOM ycTaHOBKJ1 ,D;MCTpaKLI;MOHHOrO MMnnaHTa -
Ta c nocne,n;ymw;r1M ero 3anonHeHMeM KOCTHbIM u;e
MeHTOM B 3a py6e:>KHOM nMTepa Type Ha3BaH KM(J)O
nnacTMKOM pacurnpRIOw;MMCR KeM,D;:>KeM [10]. B CBR-

3!1 C TeM qTo ycTaHOBKa MeTannr1qecKoro ,D;MCTpaK

LI;MOHHOro MMrrnaHTa Ta cyw;ecTBeHHO OT nr1qaeTCR OT 
6annoHHOM KMcponnacTMKM, cqr1TaeM u;enecoo6pa3-
HbIM J1CITOnb30BaHMe TepMMHOB « CTeHTMpoBaHMe » , 

« CTeHTOnnaCTMKa » ' KOTOpbie TaK:>Ke rrpMMeHRIOT pR,D; 

aBTOpOB [12, 13]. 
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B HaCTORw;ee apeMR aKTyanbHbIM RBnReTCR pa3-

pa60TKa ManOMHBa3MBHbIX cnoco6oB BOCCTaHOBneHMR 
carMTTanbHOro 6anaHca IT03BOHOqHJ1Ka, nocpe,D;CTBOM 
KOTOpbIX MO:>KHO npOBO,D;J1Tb paHHIOIO pe,n;yKLI;MIO 
nOCTTpaBMa TJ1qecKoro KI1(J)03a C n eq e6HOM J1 npocpr1-
naKTJ1qecKOM u;enbIO [ 6, 7, 14, 15]. 

U enh r1ccne,n;oBaHMR: npoaecTM cpaBHMTenbHbIM 
aHanM3 pe3ynhTaTOB pe,n;yKLI;J1J1 KI1(J)OTJ1qecKOM ,n;e 

cpopMaLI;J1J1 c nOMOw;bIO nyHKLI;MOHHOM BepTe6ponnac
TJ1KJ1 J1 CTeHTOnnaCTJ1KJ1 y nau;MeHTOB C KOMnpeCC J1-
0HHbIMJ1 n ep enoMaMM n03BOHKOB rpy,n;onORCHJ1qHoM 
n0Kanr13au;r1J1. 

IIAQ11EHThl 11 METO,Uhl 

IIpoae,n;eHO peTpocneKTMBHOe MCCne,n;oBaHMe. 
Ji13yqeHbI J1CTOpI1I1 6one3HeM J1 a pXMBHbie peHTreHO
norr1qecKJ1e CHJ1MKJ1 nau;MeHTOB C KOMnpeCCJ1OHHbI

MJ1 nepenoMaMM nO3BOHKOB rpy,n;Horo MnM nORCHJ1q

HOro OT ,n;enoB nO3BOHOqHJ1Ka, KOTOpbIM BbIITOnHeHa 

aepTe6ponnacTMKa a Hettpoxr1pyprr1qecKoM oT,n;ene
HMM HY3 ,[(KE Ha CT. Ii1pKyTcK-IIaccamr1pcKJ1M OAO 
«PJK,[( » B nepr10,n; c 2010 no 2013 r. Kpr1Tepr1eM BKnIO
qeHMR B r1ccne,n;oaaHr1e cnymr1no Hanr1qr1e KOMrrpec
CMOHHoro nepenoMa Tena no3BOHKa TMna A 1 no Knac
cr1cpr1Kau;r1r1 F. Magerl [16] Ha cpoHe MexaHr1qecKoM 
TpaBMbI C OTCYTCTBMeM ceHCOMOTOpHoro HeBponorM
qecKoro ,n;ecpr1u;r1Ta. 3a yKa3aHHbIM nepr10,n; npone
qeHo 21 7 nau;MeHTOB C 3aKpbITOM I103BOHOqHo-cnM
HanbHOM TpaBMOM rpy,n;onoRCHJ1qHoM n0Kanr13au;r1r1, 
J13 HMX nyHKLI;MOHHhle MJ1HJ1ManbHO-J1HBa3MBHhle 

MeTO,D;J1KJ1 BMelllaTenbCTB npMMeHeHbI y 68. IIonHaR 
MHcpopMau;MR nony"lleHa o 28 nau;r1eHTax, onepr1po
BaHHbIX o,n;HOM xr1pyprr1-qecKoM 6pr1ra,n;ott. B 3aar1cr1-
MOCTJ1 OT MeTO,D;I1KJ1 orrepau;MM BbI,D;eneHO 2 rpynnbI: 
nyHKLI;MOHHaR BepTe6ponnaCTJ1Ka ( 1-R rpynrra) BbI
nonHeHa 15 nau;r1eHTaM, cTeHTorrnacTMKa (2-R rpyn
na) - 13. BMellla TenbCTBa npOBO,D;MnM a OCTpbIM r1 
no,n;ocTpbIM nepMO,D;bI 3aKpbITOM HeocnomHeHHOM n o -

3BOHO"llHO-CI1J1HHOM03rOBOM TpaBMbI B cpoKM OT 2 ,D;O 
12 He,D; c MOMeHTa MexaHM"lleCKOro noapem,n;eHMR no-
3BOHO"llHMKa. 

Ou;eHKY KnMHM"lleCKOM 3cpcpeKTMBHOCTM onepa
TMBHbIX BMellla TenbCTB npOBO,D;MnM Ha OCHOBaHMJ1 
,n;aHHbIX O BbipameHHOCTJ1 6oneBbIX om;ym;eHMM B 
onepr1poBaHHOM OT,D;ene n03BOHO"llHJ1Ka no BM3y anb
HO-aHanorOBOM lllKane (BAIII) [ 1 7]. CTeneHh ,n;ecpop
Mau;r1r1 rroapem,n;eHHOro n03BOHO"llHO-,D;BJ1raTenbHOrO 
cerMeHTa ou;eHr1aanr1 no rroKa3a Ten.HM yr na KM(J)03a 
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(a) J1I J/IH,D;eKca KJIJ/IHOBJ/I,D;HOCTJ/I (J/IK) [1 8, 19], orrpe 

,n;em=reMbIX Ha 6oKOBbIX CITOH,D;J/IJIOrpaMMax. 

B ee 3Tarrbr orrepau;J1IJ1I rrp oBO.D;J1I J1 J1I rro,n; MecTHOM J/IH -

c:pMJibTpau;MoHHOM aHecTe3J1Iei1 c BHYTPMBeHHOM ce,n;a

I.J;Mei1. B xo,n;e xMp y p rw-:recKoi1 MaHMrry J1RI.J;J1IJ1I ocyw;e

CTBJ1RJ1J1I Bep6aJ1bHbIM KOHTaKT C rrau;J/IeHTOM J/I 3J1eKT

poc:pM3J/IOJ10fW-IeCKJ/IM MOHJ/ITOp MHr. Ilo,n; KOHTpoJieM 

30II Phil ips BbIITOJIHRJIJ/I rry HKI.J;J/IOHHbIM ,n;By xcTopoH

HJ/IM TpaHcrre,n;J1IKYJ1RpHbIM ,n;ocTyrr. B l-i1 rpyrrrre ,n;JIR 
BepTe6porrJ1aCTJ1IKJ1I J1I CTI OJ1b 30BaJ1J1I CJ/ICT eMy PCD 

S tryk er (CillA) c KOCTHbIM u;eMeHTOM SpinePlex 

(CillA) . B o 2 - i1 r p y rrrre rrpJ1IMeHRJ1J1I TJ/ITaHOBbIM ,n;J1I CT

paKI.J;J1IOHHbIM Kei1 ,n;m O sseofix ( «Alpha t e es pine », 

C ill A ) c rr J1aCTJ1IK OM u; e M e HT OM O ss e ofix+ 

( «Alp h atecspine », CillA) , rrpw-IeM y 2 rrau;MeHTOB c 

TIOJ1J/IBaJ1eHTHOM aJ1J1eprJ1Ie i1 , B TOM qJ;ICJie J/I Ha aKpJII

J10Bbie CMOJ1bI , OT BBe,n;eHJ/IR ITJiaCTJ!IqecKoro MaTepvia

Jia TIOCJ1e CTeHTvipOBaHJ/IR I103BOHKa p ew eHO 6bIJ10 B03-

,n;ep ma Tb CR. B cex rrau;vieHTOB aKTviBvi3vipOBaJ1vi B rrep 

Bble q aCbI TIOCJ1e MaHJ/ITIY J1RI.J;viv1. 

P e3yJ1bTaTbI Jieq eHviR rrau;MeHTOB ou;eHviBaJ1J/I B Ka 

TaMHe3e B cpOKvi OT 14 ,n;o 30 Mee rrocJie orrepaI.J;J/Ivi 

(B cp e,n;HeM 18 Mee). 

CTaTviCTJ!IqecKaR o6p a60TKa p e3yJ1bTaTOB viCCJ1e

,D;OBaHJ1R rrpoBe,n;eHa Ha rrepcoHaJ1bHOM KOMITbIOTepe C 

Ta6n. 1. XapaKTep v1cTv1Ka nau.v1eHTOB 

J/ICTIOJib30BaHJ1eM rrp J1IKJ1a,D;HbIX rrporpaMM o6pa60TKJ1 

6a3 ,n;aHHbIX Microsoft E xcel J1I S tatistica 8 ,0. ,II:JIR 
ou;eHKvi 3Hal..IJIIMOCTJ1 pa3J1J;IqJ;IJ1 BbI6opoqHbIX COBOKyrr

HOCTeM J1CITOJ1b30BaJ1vi Kp viTepJ1IJ1 Herra paMeTpJ!Iq ecKOM 

CTaTJ/ICTJ1KJII , B KaqecTBe Hvi:>KHeM rpaHJ/II.J;bI ,D;OCTOBep

HOCTJ/I rrpJ/IHRT ypoBeHb p < 0 ,05. ,II:aHHbie rrpe,n;cTaBJie 

HbI Me,D;viaHOM vi viHTepKBa PTJ/IJ1bHbIM pa3MaXOM B BJ/I,D;e 

Me (25% ; 75% ). 

PE3YJihTAThl 

CooTHOWeHMe My:mqJIIH vi m eHrn;MH B rpyrrrrax co

cTaBviJIO 1: 1. M e,n;r1aHa B03pacTa rrau;r1eHTOB B 1-i1 

r pyrrrre COOTBeTCTBOBaJia 53 (44 ; 6 1) ro,n;aM, BO 2-M -

51 ( 42 ; 54) ro,n;y. Ilo rroJ10Bo3pacTHOMY cocTaBY rpy rr

ITbI rrau;MeHTOB Mem,n;y co6oi1 CTa TJ/ICTJ1qeCKJ/I 3Ha q viMO 

He pa3J1viqaJ1J1Cb. Xa paKTep J1CTJ1Ka 60.JibHbIX, BKJ1IO

q eHHbIX B viCCJ1e,n;oBaHJ1e , rrpe,n;cTaBJieHa B Ta6JI. 1. 
B brpameHHOCTb 60.JieBoro CviH,n;poMa no BAill rroc

J1 e orrepau;J1Ir1 3Ha qJ!IMO CHJ13MJiacb B 06eJ1Ix rpyrrrrax. 

IlpM MemrpyrrrrOBOM cpaBHeHviJ1 crrycTR 18 Mee ITOCJie 

orrepaI.J; viJ/I BbIRBJieHO CTa TviCTJ1q eCKJ/I 3Ha qJIIMOe pa3-

JIJ1qJ!Ie rroKa3a TeJie i1 B BM,n;e MeHbrnero 3Ha qeHJ/IR BAill 

B r pyrrrre CTeHTOI1J1aCTJ1Kvi (Ta6JI. 2) . 

3 Ha qeHJ1R y r Jia KJ1(p03a vi J/IH,D;eKca KJIJ/IHOBJ/I,D;HOC

TJ1 ,n;o orrepau;Mvi B rpyrrrrax He pa3J1viqaJIJ1Cb (p>0 ,05 ). 

YroJI KMcpo3a, r pa,n;. Mtt,n;eKC KJIJ1HOBJ1,l.l;HOCTJ1, o/o 
Bo3pacT, NQM > fpyrrna IloJI JI0KaJIJ13au;m i 

rr / rr rG,l.l;bI ,n;o ITOCJie ,n;o ITOCJie 
orrepau;1111 orrepau;1111 orrepau;:vm orrepau;v111 

1 IIBII 56 M ThX 16, 2 16, 0 24,1 23,8 
2 IIBII 52 M ThVI 14,3 14,0 27,3 27,1 
3 IIBII 64 m LI 13,9 13, 7 29 ,2 28,9 
4 IIBII 70 M LV 13, 1 12 ,9 28 ,7 28,3 
5 IIBII 59 m LIII 10 ,7 10,5 23,6 22,8 
6 IIBII 61 M ThXII 14,8 14,6 30,9 30,0 
7 IIBII 72 m ThVII 11 ,4 11 ,2 26,5 25,9 
8 IIBII 49 m ThIX 12,9 12, 7 24, 4 24 ,1 
9 IIBII 43 M LI 14,3 14,3 29, 1 29,0 

10 IIBII 38 M ThXII 10 ,3 10,0 22 ,4 22 ,2 
11 IIBII 51 m LII 11 ,4 11 ,2 23,6 23 ,2 
12 IIBII 34 M ThXII 12,8 12,8 24 ,0 23 ,9 
13 IIBII 44 m ThXI 14,1 13,8 28 ,8 28 ,4 
14 IIBII 53 M LIV 11 ,6 11 ,5 24,3 24 ,2 
15 IIBII 55 m ThX 13,3 13, 1 26 ,9 26 ,4 
16 CII 54 m LIV 12,6 2,9 25 ,3 11 ,4 
17 CII 51 M LV 24 ,9 8,1 29 ,3 15 ,3 
18 CII 47 m ThVI 11 ,4 1,4 26 ,7 11 ,8 
19 CII 52 M LI 29 ,4 7,9 22 ,8 8,9 
20 CII 54 m ThIX 11 ,1 2, 4 23,5 9,3 
21 CII 60 M LII 13, 2 3, 2 26 ,2 10,9 
22 CII 65 M ThXII -12 ,7 1,7 25,9 10 ,3 
23 CII 25 M ThXII 9,4 1,9 21 ,1 8,4 
24 CII 52 m LIII 8,3 2,5 20 ,5 8,1 
25 CII 46 M ThXII 13,4 3,2 26 ,8 12 ,2 
26 CII 28 m ThIX 9,9 1,6 22, 1 7,7 
27 CII 31 M LI 10 ,5 2,1 23 ,2 9,3 
28 CII 42 m ThXI 14,9 2,8 28 ,6 9,0 

Ilp 1,1 M e qaH J1e. IIBII - rryH KIJ;J10HHa.r1 Bep Te6p omiacTJ1Ka , CII - c TeHTOrrJiaCTMKa. 
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Ta6n. 2. ,fl,IIIH8MJIIK8 JIIHTeHCIIIBHOCTJ/1 6oneao,o CIIIH/J,pOMa 

(B MM) ,no BAW 

MHTeHeMBHOeTb 6oJIM 
1-R rpyrrrra 2-R rpyrrrra no BAill PM-U 

,[(o orrepau;1111 85 (75; 88) 90 (85; 95) 0,8 
II p11 BhIIII1CKe 6 (3; 9) 5 (3; 8) 0,6 
Tiepe3 18 Mee rrocJie 

9 (6; 10) 3 (3; 4) 0,035 orrepau;1111 

IloeJie OITepa TJ1BHOfO JieqeHJ1R eyIIJ;eeTBeHHOfO J13Me

HeHJ1R ITOeTTpaBMaTJ1qeeKOM ,z:i;ecpopMaIJ;J1J1 y ITau;J1eH

TOB 1-M rpyITITbI He o6HapymeHO (pl1e. 1), TOr,z:i;a KaK 

BO 2-M rpyITITe BbIRBJieHO eTaTJ1eTJ1qeeKJ1 3HaqJ1MOe 

J13MeHeHJ1e yr Jia KJ1CJ)03a J1 J1H,IJ;eKea KJIJ1HOBJ1,ll;HOeTJ1 

(Ta6JI. 3, pMe. 2). 
IT PM ,IJ;J1HaMJ1qecKOM Ha6mo,ri;eHJ1J1 ( epe,IJ;HJ1M Ka TaM

He3 18 Mee) B rpyITITe Tpa,ri;J1u;J10HHOM TpaHeITe,IJ;MKy

JIRpHoi1 BepTe6pOITJiaeTJ1KJ1 yeTaHOBJieHO ITOeTeITeHHOe 

eTa TJ1eTJ1qeeKJ1 3Ha qJ1Moe ITporpeeeMpoBaHMe eTeITeHM 

,z:i;ecpopMau;J1J1 ITopameHHoro eerMeHTa (pM_
0
=0,042). 

IloeJie eTeHTOITJiaeTJ1KJ1 eTaTJ1eTJ1qeeKJ1 3HaqJ1MOi1 

ITOTepJ1 pe,z:i;yKIJ;J1J1 KJ1CJ)OTJ1qeeKOM ,z:i;ecpopMaIJ;J1J1 ITPJ1 

BbII1J1eKe J1 ITO epaBHeHJ1IO e KOHTpOJibHbIM o6eJie,z:i;o

BaHMeM He BbIRBJieHo (pM-U =0,58). 

Ilo pe3y JibTa TaM Beex BbII1OJIHeHHbIX MJ1HJ1MaJib

HO J1HBa3J1BHbIX BMernaTeJibeTB (n=68) 6bIJIO 3aperJ1-

eTp!1pOBaHO 3 ( 4,4% ) J1HTpaoITepau;J10HHbIX oeJIO:IB:He

HJ1R B BJ1,IJ;e MJ1rpau;J1J1 KOeTHOfO u;eMeHTa: ,IJ;Ba ITPJ1 

BbIITOJIHeHJ1J1 Tpa,IJ;J1IJ;J10HHOM rryHKIJ;J10HHOM BepTe6-

poITJiaeTJ1KJ1 - B eMe:IB:Hbie Me:IB:ITO3BOHKOBbie ,IJ;J1eKJ1, 

MeJIKJ1e ,z:i;peHa:IB:Hbie BeHbI J1 ITa paBepTe6paJibHO J1 

O,ll;HO ITPJ1 eTeHTOITJiaeTJ1Ke IT03BOHKa, ITapaBepTe6-

paJibHO ITO xo,z:i;y yeTaHOBJieHHOM KaHIOJIJ1 ,IJ;JIR ITpOBe

,z:i;eHJ1R KOeTHOfO u;eMeHTa, e OTeyTeTBJ1eM ITPJ1 8TOM 

MemrpyITITOBbIX pa3JIJ1qJ1f1 (p=O, 78). Bee oeJiomHeHMR 

ITPOTeKaJIJ1 aeJ1MITTOMHO J1 He ITOTpe60BaJIJ1 ,lJ;OITOJIHJ1-

TeJibHOfO JieqeHJ1R. 

OECYm,UEHME 

IlyHKIJ;J10HHaR BepTe6pOITJiaeTMKa e u;eJiblO yK

perrJieHMR TeJia I1O3BOHKa B HaeTORIIJ;ee BpeMR J1e

ITOJib3yeTeR ,ll;OBOJibHO WMpOKO [2 , 9, 14, 20, 21]. Ilo,z:i;

XO,ll;hl K JieqeHJ1IO KOMrrpeeeMOHHhlX Al rrepeJIOMOB 

Te JI I1O3BOHKOB pa3JIJ1qHbI. KoHeepBa TJ1BHaR TaKTJ1-

Ka JieqeHMR rrau;MeHTOB B oeTpOM rrepr1O,z:i;e rrpe,z:i;ye

Ma TpMBaeT rroeTeJibHhIM pemMM, OpTe3J1pOBaHJ1e J1 

Ha3Ha qeHMe aHaJihreTJ1KOB. He,z:i;oeTa TKaMJ1 ,z:i;aHHOfO 

erroeo6a RBJIRIOTeR Heo6xo,r:i;J1MOeTb rrpoBe,r:i;eHJ1R Te

parrJ1J1 Ha rrpOTR:IB:eHMJ1 ,lJ;JIMTeJibHOfO BpeMeHJ1 J1 He 

@] 

Puc. 1. PeHTreHorpaMMbI rpy,n;orrORCHvFIHOro OT,IJ;eJia II03BO

HOt.JHJ1Ka 60JibHOro K 43 JieT B 60KOBOV1 rrpoeKI.J;I1!1. 

a - - ,n;o orrepaQvn1 (ex 14 ,3°, MK 29 ,1%), 6 - rroeJie rryttKQJ10HHOJ1 
BepTe6porn1acTv1Kv1 TeJia LI rro3B0HKa (ex 14,3°, MK 29 ,0%). 

Beer,z:i;a ITOJIHOIJ;eHHaR KOHeOJIJ1,IJ;aIJ;J1R ITOBpem,z:i;eHHO

ro eerMeHTa [10 , 18, 21]. 

KJIJ1HJ1qeeKaR 3cpcpeKTJ1BHOeTb XJ1pyprJ1qecKJ1X 

MaHMITY JIRIJ;J1M pR,ll;OM aBTOpOB ou;eHJ1BaeTeR ITO ,l];J1Ha

MJ1Ke 6oJieBoro eMH,r:i;poMa B ITOeJieoITepau;MoHHOM rre

pMo,z:i;e' HO ,z:i;aHHbie J1eeJie,IJ;OBa TeJieM BeebMa rrpOTJ1B O

peqJ1BbI [12, 22-26]. TaK, rrpl1 rrepeJIOMax TeJI ITO-

Puc. 2. PeHTreHorpaMMbI rpy,n;orro.HCHJ1t.JHOfO OT,IJ;eJia II03BO

HOt.JHJ1Ka 60JibHOro B. 52 JieT B 60KOBOV1 rrpoeKI.J;I1!1 ( B CBJI3J1 C 

HerrepeHOCI1MOCTblO aKpI1JIOBbIX CMOJI KOCTHbIVl u;eMe HT He 

BBO,IJ;I1JII1). 

a - ,n;o orrepaQv1v1 (ex 29,4°, MK 22,8%), 6 - rrocJie cTeHTv1poBa 
HJ1H TeJia LI rro3B0HKa (ex 7,9°, MK 8,9%). 

Ta6n. 3. CpaBHJIITeflbHb/111 8H8fllll3 CTeneHIII 11,ec/)opMau,111111 nopa>KeHHO,O ce,MeHTa n03BOH0'-(HJ/IK8 y nau,111eHTOB C rpaBM8TJlll..(eC

KJIIMJII KOMnpeCCJIIOHHb/MJ/1 nepenOM8MJII Ten n03B0HKOB B 11,0- Ill nocneonepau,1110HHOM nep111011,e 

YroJI Kl1<p03a, rpa,n;. Ji1tt,n;eKC KJIMHOBM,ZJ;HOeTl1 , o/o 
fpyrma 

,n;o orrepaQMM rrpM BbIIIMCKe qepe3 18 Mee Pw ,n;o orrepaQMl1 rrpM BbIIIMeKe qepe3 18 Mee Pw 

1-JI 13,1 12,9 19,3 0,93 26,5 25,9 29,8 0,86 
(11,4; 14,3) (11,2; 14,0) (15 ,4; 24,3) (24; 28,8) (23,8; 28,4) (26 , 7; 34,2) 

2-R 
12,6 2,5 2,7 

0,0015 
25,3 9,3 9,6 

0,0022 (10,5; 13,4) (1,9;3, 2) (2,0; 3,5) (22,8; 26, 7) (8 ,9; 11,4) (9,1; 12,4) 
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3BOHKOB Ha cpotte ocTeoITopo3a ITOCJie BepTe6p oITJiac

TMKM B.B. 3apeu;KOB JI_[ coaBT. [22 ] OTM eTJ/_[JIJ/_[ y M eHb

weHMe 6oJieBoro CMH,r:i;poMa ITO BAIII c 69 ,r:i;o 23 M M B 

ITep1,10,r:i;e ,n;o 12 Mee ITOCJie oITepau;MM, a ITO ,n;aHHbIM 

G. Anselmetti 1,1 coaBT. [23 ] B TeqeHMe 6 M ee y p oBeHb 

6oJIM ITO BAIII CHM3MJICR c 79 ,n;o 11 MM. B MCcJie,n;oBa 

HMM [24] pe3yJibTaTOM BepTe6pOITJiaCTJ,1KJ,1 y ITau;MeH

TOB C KOMITpeCCMOHHbIMJ,1 ITep eJIOM aMM CTaJIO CHMme

HMe BbipameHHOCTM 6oJieBoro CMH ,n;p o M a ITO BAIII ITOC

Jie oITepau;MM c 63 ,n;o 50 MM. S . Ender M coaB T. [25 ], 
BbIITOJIHJl.[B CTeHTOITJiaCTMKY TeJia IT03BOH Ka p aC W J,1 -

pRIOILI;MMCR Keti:,r:i;meM Osseofi x y ITa u;MeH TOB C K OMIT

pecC!i10HHbIMJ,1 ITepeJioMaMM Ha cp o tt e ocTeoITo p o3a , 

KOHCTaTMpOBaJIJ/_[ J,13MeHeHMe y p o BHR 6oJieBor o CMH ,n: 

poMa ITO BAIII c 77 ,n;o 14 M M . Z. Klezl [26 ], aHaJIM3M

PYR pe3yJibTaTbI 6aJIJIOHHOM KMCI)OITJiaCTMKM IT03B OH 

KOB ITOCJie ITOBpem,n;eHMR ITepe,r:i;H eM OITOp HOM KOJIOH 

Hbl rpy,r:i;OITORCHJ;IqHoro OT,IJ;eJia IT03B OH OqHJ;IKa, yKa3bI

BaeT Ha yMeHbilleHMe B Teq e H Me 12 M e e 6oJieB o r o CMH

,n:poMa c 89 ,n:o 25 MM B rpyITITe ITau;MeH TOB c ITa T OJIO 

r1,1qecKMMM ITepeJioMaMM H a cpo tte o c TeoITo p o3a 1,1 c 97 
,n:o 16 MM - c TpaBMa TJ;IqecKMM M KOMITpecc MOHHbIMJ;I 

ITepeJIOMaMH. J. Matejka 1,1 coaBT. [1 2] OTM eTMJIJ;I CH M

meHMe ypoBHR 60JIJ,1 c 81,4 ,n;o 15,4 MM y ITa u;MeHTOB c 

KOMITp e CCMOHHbIMM nepeJIOMaMM TeJI IT03BOHKOB CITY 

CTR 12 H e ,n; ITOCJie ycTaH OB KJ,1 CTeHTa CITOC060M 6aJI

JIOHHOM K MCI)OITJiaCTMKM. B 6a3e ,n;aHHbIX Pubme d aB 

TopaMM o 6 HapymeH O ,IJ;B a MCCJie,IJ;OBaHMR O,ZJ;HOM rpy IT

ITbI aBTOpOB , ITOCBRILI;e HHb I X o u;e HKe KJIJl.[HJ;Iqe cKOM 8 cp

cpeKTMBHOCTJ;I BepTe6pOITJiaCTMKM C MCITOJib30BaHMe M 

,IJ;MCTpaKLI;MOHHbIX Keti:,r:i;meti: O sseofix® [25 ], B p y ccKO

R3biqHOM JIMTepa Type OITy6JIMKOBaHHbIX KJIJ;IHJ;Iqe CKMX 

cepMM He Hati:,n:eHO. B H a CTORILI;e M MCCJi e ,IJ;OBaHMJ,1 ITPM 

ou;ettK e 6oJieBoro CMH ,n:p o M a ITO BAIII MbI IToJiyq1,1JI1,1 

,r:i;aHHbie , 3Haq1,1TeJib HO OTJIJ;Iq a10r_u;1,1ecR OT ITpe,n;cTaB

JieHHbIX B JIMTepaTyp e. IIo -Ha rne M y MHeHMIO , 8TO CBR-

3aHO KaK C KOHCTPYKTMBHbI M J,1 p a3JIJl.[q J;IRMM MeTO,IJ;MK 

M MX B03MOJKHOCTRM M KOpp eKLI;MJ,1 y Tpaqe HHOM ITpoq

HOCTJ;I TeJia IT03BOH Ka M MCITpaBJieH MR OCM ITQ3BOHoq

HMKa, TaK JI_[ c per MOHaJibHbIMJ;I o co6eHHOCTRMJ,1 MC
ITOJib30BaHMR ou;eHoqHbIX W K a JI . 

CorJiaC H O ITOJiyq e HHbIM H a M M ,r:i;aHHbIM CITYCTR 

18 Mee ITOCJie BMew a TeJibCTBa Bbipame HHOCTb 6 o JIM B 

rpyITITe CTeH TOITJiaCTMKM 6 bIJia CTa TMCTJ;IqecKM M e Hb

we (p= 0,035 ), q To ITO,ZJ;TBe p m ,r:i;ae T OT,n:aJi e HHYIO 8cp

cpeKTMBHOCTb BbIITOJIH e HHOM K OppeKLI;MM ITepeJIOMa 

TI03B OH Ka. T e M H e M e ttee BbIRBJie HHOe M e mrpyITITOBOe 

p a 3JIJl.[qJ,1e H e R BJIReTCR KJIHHHqe cKH 3Ha qJ,1MbIM. ,UJIR 

e r o ITO,ZJ;TB e p m,n:eH H R Tpe6yeTCR ITpOBe,r:i;eHHe paH,IJ;O

M H3HpOBaHHOr O H CCJi e ,IJ;OBaHHR C 60Jib1IlHM qJ,1CJIOM 

Ha6JIIO,ZJ;eH HM. 

OcHOBHOM 3 a,n;a qeti: xHpyprHqe cKoro JieqeHHR KOM

ITpe ccHOHHbIX ITepeJIOMOB MeTO,IJ;OM BepTe6poITJiaCTH

KH RBJIReTCR BOCCTaHOBJieHHe yTpa qeHHOM ITpoqHOC

TH T eJia IT03BOHKa C M H HHMaJibHbIM pHCKOM pa3BHTHR 

nepH- J,1 ITOCJieOITepau;HOHHbIX OCJIOJKHeHHM. ,UJIR ITpe,r:i;

OTBpar_u;e H H R OT,IJ;aJieHHbIX He6JiaroITpHRTHbIX HCXO,IJ;OB 

B B H,IJ;e n porpeccHpOBaHMR KH(p03a He06XO,IJ;HMO ,IJ;0-

6HBa TbCR BOCCTaHOBJieHHR aHaTOMHqecKHX B3aH

M OOTH0 1IleHHM ITOBpem,r:i;eHHOro cerMeHTa 3a cqeT ye-

16 

T p a H eHHR ITOCTTp aBM a THqecKOM ,n:ecpo pMaLI;HH. Onpe 

,n:e Jie HHe y r Jia H'.H(p03a H H H,n:eKca K JIHHOBH,IJ;HOCTM TeJia 

IT03B OH Ka RBJIReTCR HarJIR ,IJ;HbIM CITOC060M ,ZJ;MHaMH

qec KOM ou;e H KH x a p aKT e p H CTHK ITOBpe m,r:i;eHHOrO cer

M e H T a . OTHOCH T e JibHa R ITpOCTOTa B pac qeTax H BbICO

KaR ,IJ;Ha rHOCTHqecKa R u;e HHOCTb ITO.ZJ:TBepm,r:i;aIOTCR 

BbICOKOM qac T OTOM H CITOJib 30B a H H R B HCCJie,IJ;OBaHHRX , 

ITOCBRILI;e HHbIX H3yq e H H IO p e ,n:yKLI;HH ITOCTTpaBMaTH

qecKOM ,n;e cpo pMaLI;HH IT03B OH K OB [1 5, 27 - 29]. 
PR,r:i; aBTOp OB H e p e K OM e H,IJ;Y IOT ITPH MeHRTb ITYHK

LI;HOHHYIO B e pTe6p OITJiaCTHKY ,ZJ;JIR y cTpaHeHHR KHcp0-

3 a ITOBpem,n:eHHOro c e rM e HTa ITPH OCTeOITeHHqecKHX H 

T p a BMaTHq e cKHX ITe p e JIOM aX T eJI IT03BOHKOB B OCT

p o M ITe p Ho,n:e Tpa BMbI [8, 30], a T aKme ITPH arpeccHB

HbIX IT03B OH OqHbIX r e M a HrHOM ax co 3 Ha qJ,1TeJibHOM 

CTeITe HbIO ,n:ecTpyKLI;H H K OCT H OM TKaHH J,1 HaJIHqHe M 

W H p OK HX ,n;p e HH p yIOILI;HX B e H [2, 20, 31]. TeM He Me

H ee B H eKOTOpbIX H CCJi e,n:oB a H H RX ITpo ,r:i;eMOHCTpHpo

BaHbI B03M OJKHOCTb HCITOJib30BaHHR B e pTe6poITJiaCTM

KH H ee 8 cpcp e KTH BHOCTb B ycTp a H e H HH ITOCTTpaBMa

T H q e cKOM ,n;ecpo pMa LI;HH. T a K , J . Shin [29] OTMeTHJI 

y M e Hbille H Me Tpa BMaT11qecK o r o KH(p03a C 19,4 ,IJ;O 6,8°, 
a S. D r a gan [ 15] B e pHcpH u;H p o BaJI p e ,n;yKLI;HIO KHcp03a 

,IJ;O 5, 78°. O ,r:i;HaKO B OT,IJ;aJie HHOM ITe p HO,IJ;e Bee me KOH

CTa T H P YIOT ITOCTe ITe HHOe ITpo rpe ccH p OBaHHe ,r:i;ecpop

M a LI;I1J1 IT03B OH OqHH Ka Ha cp o H e M e xaH11qecKOM ITepe

rpy3KH ITOBpem,r:i;e HHo r o cerM e HTa, qTo cIToco6cTByeT 

p e u;M,n:H B Y 6oJie B o r o CHH,n:po Ma [14]. 
3cpcpeKTHBHOCTb BOCC T aHOBJieHHR BbICOTbI TeJia 

IT03 BOHKa ITOCJie K OMITpe ccHOHHOro ITepeJIOMa C ITOMO

ILI;bIO 6aJIJIOHHOM KH(pOITJia CTHKH OTpameHa B pR,r:i;e 

pa6oT. TaK, H. Frie drich ,n;o 6HJIHCb yMeHbWeHHR KM

cpoTHqe cKo ti: ,n:ecpo pMaLI;HH c 11,4 ,n;o 6,8° [27], Y. Hai 

- C 31 ,1 ,n;o 9,6° [28]. Cpe ,n:H ITpHqJ,1H CHHJKeHHR 8cp

cpeKT!1BHOCTH p e ,n:y KLI;HH K H (p03a OTMeqeHO y,r:i;aJieHMe 

6aJIJIOHa ITe pe,r:i; BBe ,n:e HMe M KOCTHOro u;eMeHTa [8, 9]. 
TaKme K OHCTa THpOBaHa H e CTOMKOCTb H3MeHeHMR BbI

COTbI ITOBpe m,r:i;e HHOr O T e Jia IT0 3BOHKa: B cpOKH OT 6 ,n;o 
24 Mee MMe JIO M e CTO Ha pacTaHHe yr Jia ,r:i;ecpopMaLI;HH c 

9,6 ,IJ;O 10 ,9° [28]. TaKHM o6pa3 0M, CTe ITeHb CHHJKeHMR 

BbICOTbI T e Jia IT03 BOHKa B OT,IJ;aJieHHOM ITepHO,IJ;e COOT

BeTCTByeT TaKOBOMY ITOCJie BepTe6pOITJiaCTHKH. 3To 

no6y,r:i;HJIO HCCJie ,n;oBaTeJie M K pa3pa60TKe HOBOro Tex

HOJior1,1qecKoro p e w e HHR B JieqeHHH ITau;HeHTOB C KOM

ITpe CCHOHHbIMH ITe p e JIOMaMH TeJI IT03BOHKOB, JIHWeH

HOro He,IJ;OCTaTKOB H 3 BeCTHbIX CHCTeM [10-12]. TaK, 

ITPM CTeHTOITJiaCTHKe ITepe,n; BBe,r:i;eHHeM u;eMeHTa B 

TeJIO TI03BOHKa ycTaHaBJIMBaeTCR Kei-1,r:i;m-cTeHT, KO

TOpbIM 3aTeM pacwHpReTcR. IIo MHeHHIO S. Ender [25], 
,n:aHHaR KOHCTpyK~HR TI03BOJIReT ITpOH3BeCTH CTOM

KYIO KoppeKLI;HIO KH(pOTHqecKOM ,r:i;ecpopMaLI;HH B cpe,r:i;

HeM C 12 ,3 ,n;o 10 ,8°. HaM B CBOeM pa6oTe ITPH JieqeHMM 

ITau;HeHTOB C KOMITpeCCHOHHbIMJ;I ITepeJIOMaMH TeJI IT0-

3BOHKOB C ITOMOILI;bIO CHCTeMbI Osseo fix y ,r:i;aJIOCb ,IJ;0-

6HTbCR 3Ha qJ,1MO 60JibWero yMeHbilleHHR yr Jia KMcpo-

3a - B cpe,r:i;HeM C 12' 6 ,n;o 2' 5 °. ,UaHHOe o6CTORTeJib

CTBO , B03MOJKHO, CBR3aHO C TeM , qTo 3apy6emHbie HC

CJie,IJ;OBa TeJIH BbIITOJIHRJIH CTeHTOTIJiaCTHKY y ITau;HeH

TOB C ITa TOJIOrHqecKHMH ITepeJIOMaMM Ha cpoHe OCTeo

ITOp03a, a B ITpe,r:i;cTaBJieHHOM HCCJie,r:i;oBaHHH Bee ITa -
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u;v1eHTbI MMeJIM MexaHW-IecKyIO TpaBMY I1O3BOHOqHJ1-

I-Ca. 3To MO.JKeT CBM,ZJ;eTeJibCTBOBa Tb O 6oJiee ycrrern

HOM pe,z::i;yKLI;MM ,z::i;ecpopMau;v1v1 ITOBpe.m,n;eHHOrO cerMeH

Ta y rrau;v1eHTOB C OTCYTCTBMeM J13MeHeHMM TeJI rro-

3BOHKOB , xapaKTepHbIX ,[];JUI OCTeorropo3a. IIpoBe,z::i;eH

HOe MCCJie,IJ;OBaHMe He rrpOTMBopeqv1T peKOMeH,z::i;au;v1-

RM rrpOM3BO,l];MTeJIR, cor JiaCHO KOTOpbIM ITOKa3aHMeM 

K rrpoBe,z::i;eHMIO BMerna TeJibCTBa MO.JKeT RBJIRTbCR 

CMMITTOMa TJ1qecKMM KOMrrpeCCMOHHbIM rrepeJIOM Te JI a 

rpy,z::i;Horo MJIM I1O5:ICHJ1qHoro OT,IJ;eJIOB I1O3BOHoqHJ1Ka, a 

rrpOTMBOITOKa3aHMRMJ1 BbICTyrraIOT HeCTa6MJibHbie oc

KOJibqa Tbie rrepeJIOMbI, TpaBMbI I1O3BOHOqHJ1Ka, corrpo

BO.JK,l];aIOw;v1ec.H OT,IJ;eJieHMeM HO.meK OT TeJia I1O3BOH

Ka, rrepeJIOMbI I1O3BOHOqHJ1Ka, rrpv1 KOTOpbIX HeBO3-

MO.JKHO BbIITOJIHMTb 3a,n;HMM ,z::i;ocTyrr MJIM TaKOM ,z::i;ocTyrr 

rrpOTMBOITOKa3aH[32]. 

IIo,z::i;TBep.m,z::i;eHMeM 60JibilleM 3cpcpeKTMBHOCTJ1 CTeH

TOITJiaCTMKM ITO cpaBHeHMIO C Tpa,z::i;v1u;v10HHOM TpaHC

rre,z::i;v1Ky JI.Hp HOM BepTe6porrJiaCTMKOM CTaJIO He TOJibKO 

6oJiee Bbrpa.meHHoe yMeHbrneHMe cTerreHM ,z::i;ecpopMa

u;v1v1 rropa.meHHOro cerMeHTa rrpM BbIITMCKe, HO J1 OT

cyTCTBMe ITOTepv1 pe,z::i;yKLI;MM KM(pOTJ1qecKOM ,z::i;ecpop

Mau;v1v1 B OT,z::i;aJieHHOM rrepv10,z::i;e, Tor,z::i;a KaK B rpyrrrre 

Tpa,z::i;v1u;v10HHOM TpaHcrre,n;MKYJIRpHOM BepTe6porrJiaC

TMKJ1 OTMeqeHo rrporpeccv1poBaHMe ITOCTTpaBMa TJ1qec

Koro Kv1cpo3a. 

TaKMM o6pa30M, CTeHTOITJiaCTMKa 1103BOJIReT 6e-

3OllaCHO pe,z::i;yu;v1pOBa Tb KOMrrpeCCMIO llOBpe.m,z::i;eHHO

ro TeJia 11O3BOHKa J1 v1crrpaBJ1Tb OCb 11O3BOHOqHJ1Ka 

rryTeM J13MeHeHMR BbICOTbI llOBpe.m,z::i;eHHOro cerMeH

Ta C rrpe,z::i;OTBpaw;eHMeM pa3BJ1TJ15:I KM(pOTW--IeCKOM ,z::i;e

cpopMau;v1v1 (8, 30]. 3ToMy TaK.me crroco6cTByeT cpop

Mv1poBaHv1e rrpoqHoi1 apMv1poBaHHOM cTpyKTypbr, B 

KOTOpOM, 3a cqeT .mecTKOro KapKaca CTeHTa, 3Haqv1-

TeJibHO CHM.maeTCR MexaHv1qecKaR Harpy3Ka Ha u;e

MeHT (11, 12]. Pacrnv1peHHaR TMTaHOBaR ceTKa cpop

MMpyeT llOJIOCTb, 11O3BOJIRR CHJ13J.1Tb ,z::i;aBJieHMe BBe

,z::i;eHMR llOJIJ1Mepv13y10w;erocR u;eMeHTa J1 paBHOMep

HO 3aITOJIHRTb ccpopMMpOBaHHYIO llOJIOCTb 6e3 MJ1r

pau;v1v1 rrJiacTv1qecKoro Ma Tepv1aJia B ,z::i;peHa.JKHbre 

BeHbI, TeM caMbIM llOTeHu;MaJibHO CHM.JKaR pMCKM 3M-

60JIJ1J1 [ 12, 33]. II PM BOCCTaHOBJieHMM a Ha TOMJ1qec

KMX B3aMMOOTHOilleHMM llOBpe.m,n;eHHOro 11O3BOHKa, 

CTaHOBMTCR 6e3orraCHbIM rrpoBe,z::i;eHMe paHHeM aKTJ1-

BM3au;v1v1 rrau;v1eHTOB, qTo crroco6cTBYeT yMeHbrne

HMIO ,l];JIMTeJibHOCTM llOCTeJibHOro pe.mv1Ma, 6oJiee 

paHHeM J1 llOJIHOLI;eHHOM cou;v1aJibHOM J1 Tpy,z::i;OBOM pe

a6J1JIJ1Tau;v1v1 rrau;v1eHTOB [ 10, 30]. 

3a1u11oqem1e. KoM6MHMpOBaHHOe MCI10Jib30BaHMe 

pacrnv1pRIOru;erOCR TMTaHOBOfO CTeHTa C BBe,z::i;eHMeM 

KOCTHOro u;eMeHTa B TeJIO 11O3B OHKa rrpv1 TpaBMa TM

qecKJ/IX A 1 KOMrrpecCMOHHbIX rrepeJIOMax 1103BOHKOB 

11O3BOJIReT BbIITOJIHMTb KOppeKLI;MIO KM(pOTJ1qecKOM 

,z::i;ecpopMau;v1v1 B paHHeM rrepv1O,n;e 1103BOHOqHOM TpaB

MbI J1 ,l];OCTJ1qb 3HaqJ1MO 60JibilleM pe,z::i;yKLI;MM yrJia KJ1-

cpo3a B cpaBHeHMM C rryHKLI;MOHHOM BepTe6porrJiaCTJ1-

KOM. Tpe6yeTCR ,z::i;aJibHei1rnee v13yqeHv1e 3cpcpeKTJ1B

HOCTJ1 CTeHTOITJiaCTMKM B JieqeHMM rrau;v1eHTOB C TpaB

MaTv1qe c KMMJ1 KOMrrpeccMOHHhlMM rrepeJIOMaMM 

11O3BOHKOB. 
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