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'PoccricKag MeahuxHcKag aKaAeMrg
rpax.aaHcKoi asqauIh, MocKBa

o6pa3oBaHre;, l4MLl (MATh-Mearexli rLleHlpa^bHae K^lrHMeecKae 6o^bH14ua

B Hacrosuee BpeMt rpaHcneaxKyA*pH6rc {tkcaropbr (TnO) ulpo(o ,rcno,1b3yr,orcq llp!r AegeHrr aereteparHBHo-
ar.rcrpoQu'{ecKux 3a6o^eBaHri Ms cra6r{ r3aur', no3BoHottHliKa. Hapray c HeocnoptMhtMr.t aocrouHcrBaMr
TpaHcne^r{Ky^epHoi cra6x^r3auH (HaaexHocrs/ yloocmo s npn^^eHeH x) npr ee rcno^63oBaF{r r{MeeTcl psa HeAocraTKoB.
Bo-nepsblx, pa3Btir{e B cMexH6tx c onep|,posaHH6|M cerl eriax aereH€parusHbrx npoueccos: norB^eHne npolpy3xi, rprx,
fiecra6HAbHocrH, Bo-sropbrx, orcyrcrBte ul'(^urecxrx Harpy3o( s rmHrx cra6fi H3rrpoBaqHoto cerMeHTa Moxer nptaoaxrb K

uxaereHepauth,l Ah3ticy (octHoETXaHfi. Ha aHaroMt!tecKoM npenapare norcHlrrtHoro orae^a n03BoHoqHH(a c coxpaHeHH6tMI
l(ocrHbtMl.t n cBg3oqno-xptureB6rMti crpyKrypaMu ,r3yqa^fi B^H9Hue Harpy3Kr Ha ero noaBl.txHocr6. MexaHB{ecKoe noBeaeHue
hcxo.aHoro npenapala cpaBHnaa^t c ero noBeaeHleM noc^e onepaulioHHoro s^,teuate 6cTBa (,1aM,lHg(ToMhr, pe3eKulr arc(a
t4 T.n ). Meroao^ KoHeqHErx sAeMeHTos Ha Moae^l' notcHrlltHoro oraeia io3BoHogHrlKa |,lcc^eaoaa^t BAtiHte ri3MeHeHHt
cBoicT8 rKaHeii lr pa3^xtrH6tx Braoa rpaBM Ha 

^rexaHllecxoe 
noseaeHxe noBpo|( eHHbrx 

'| 
rrHTaKrHbrx cerMeHToa, a raxxe

Ha HalrprxeHrr, ao3HrKarcure B Kocrsbrx crpyKrypax r{ 3AeMeHmx TpaHcneaBKy^tpHot xoHcTpytoux. B pe3y^bTaTe
npoBeaeHHot pa6o$I no(n3aHo: l, npx y.da^eHtrti 3n Hefi onopBoF Ko,roxru no Aenrcy (npx npoBeAeHrri lel(oMnpecclBHoF
Aa^ rHtKToMnr) crabH^x3aurlo notcHtltHoro oraeia no3so8otH|(a xe^are^bHo npoBoarrr TnO c xecrKocrr,o He B6rue
20 H/,lrM (HanpuMep, npu kcno^[3oBaHrfi 6a^o( x3 Hl,ttxHo^a). B 3roM c^ygae yaaeTcs o6ecfleqrrs toc"raTo,lHo 6^u3xyro K

HopMe qra6x^[Hocr! (aK Bcero orae^a, TaK ti eto orae^6H6tx cerMeHloB.2, npx oaHoBpeMeHHoM noBpexaeHul, KaK 3a.aHet,
TaK x nepeaHefi onopHoii KoAoHHu notcHl.rqHoro orAe a (npfi npoBeaeH[t de(oMnpeccuBHoi Aa,14rHgrroMhx, KaK HanphMep,
a c yqae xcno^63oBaHlt TpaHcneasxy^spHbtx KoHcTpyKrtt Ar\r ,leqeHrr cnoHAl{Ao^rcre3a, cTeHo3a no3BoHoqHoro KaHa a/
MHoxecraeHH6rx rPsrx ArckoB t r.a.) ero craox^r3aufir ao^xHa ocyuecTB^rrscr TnO c xecr(ocrbo 30-45 H/MM (6aAKH rr3
HnTr|Ho?ra tt^tr Tt TaHo6olo cn^aBa). Hcno^E3oaaHne 6oiee pxrraHbrx TnO (cra^bHue 6a Kx) yct^t{Baer pa3HMuy B xecrr(ocrx
Mer{.Ay cerMeHTaMl, nphBoarulylo K ao3HrKHoBeHhro [lnepnoaErixHocTH B cMexHbtx c noapoKAeHHBrM cerMeHTax npt
onpeae^eHHbu q)yHXurora,,rrrrrx xarpy:xax ($aexcr:l s excrex:rq).

KAp.1eB8e CAOBa: ArhaM4tte.kaq fpaHcneahKy^qpHa9 cfabu^Bauu9 no3EoHoqnu\a/ no3BoHo\tlt4K,

Currently transpedicular fixators (TPt) are widely used {or stabilization in treatment of degenerative spine disease.
Despite indisputable advantages of transpedicular stabilization (durability and comforl in use) there are certain drawbacks
of their application: 1) degeneration of adjaaent segments (development of protrusions/ herniations/ instability);
2) absence of cyclic load in tissues ofstabilized segment which may l€ad to their degeneralioh and osteolysis. We studied effects
of loading on mobility of lumbar spine using cadaver specimens with preseryed bony, ligam€ntous and articular slructures.
Mechanical features of initial specimen was compared to ils properties after surgical intewention (laminectomt diskectomy
etc.), gffects of altered tissue properties and different kinds of injuries on mechanical features of injured and intact segments
and on strain in bony structures and elements of transpedicu lar system were evalualed using finite-element method. Per.formed
studies demonstrated the followingt 1) after removal of posterior column (according to Dennis) by decompressive laminectomy,
TPF with stiffness below 20 N/mm (e.9., using nitinol bars) is ideal for stabilization of lumbar spine, lt provides close to norftal
stability of lumbar region and its certain segments as well. 2) in sitnultaneous iniury ofposterior and anterior columns of lumbar
spine (in decompressive laminectomy like in case o{ us ing iranspedicular constructions for treatmeni ofspondylolisthesis, spinal
canal slenosis, disk herniations etc.) its stabilization should be performed using TPF wilh stiffness 30-45 N/mm (nitinol of
titanium alloy bars), Application of more rigid TPF Gteel bars) increases difference in stiffness between segments which leads to
hypermobility of adjacent segments in cerlain functional loads (flexion and extension),

Key words: dynanic ttanspedicLtlar stabilization, spinal column.

B Hacrosuee BpeMq rpaHcne.qr4KyrqpHLre Or4Kca-
ropu (TIIQ) nlrpoKo HcnoJrb3yorcr npr4 neqeHur4

aereHeparr{BHo-,qr.rcrpo$uvecrrn 3a6oneBaHrd{ Ans
cra6lurrz3ar\uu Ilo3BoHoqH14Ka,

Hapg,qy c HeocnoplrMbrMrr aocrol4HcrBaMli rpaHc-
reluryrapnofi cra6r4ru3alJldu (na,uexnocr, y4o6crao
B npuMeHeHnr.{) rpll ee I,IcnoJIb3oBaHLtH I,IMeercr{ prn
HelocrarKoB J1-71.
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flpN nplrueuenur TI@ oco6enno n correraHr.rx co
cnoH,[]4Jro.(e3oM KefiIXaMr4 yKpenJlsloTcr orlHoBpe-
MeHHO [epe.qH.sq, ape[Efls. tI 3a,qHqt KoroHH],r [o
Denis. flpu 3ToM .qocrr4raercq qp%MepHar cra6[nb-
HOCT! OnepUpOBaHHOrO lI CMeXHbIX CeTMeHTOB, KOTO-
pa-S MOXeT LIMeTb ptl HeXeIaTeJ'IbHLIX nocnencTBl-ttr

[1-4,7-i0].
Bo-nepr.sx, pa3Bulve B cMexHSrx c onepr4poBaH-

HI{M CerMeHTaX AereHepaTIiBHbIX npoueccoB: notBJTe-
Hxe nporpy3ufi, rprn<, uecra6ntluocrrz. 3ro cn.s:]aHo
c qpe3MepHorl pr4rr4(HocTbro cra6u,fl,r:upotauuoro
KeFaxeM 14 rpaHcneJlr.rKynrpHoi KoHcrpyKuueft (TK)
ceriyreHTa no3BoHovunra. flpr OyuKulroHa,ibHbrx Ha-
fpy3(ax CMeXHHe CeIMeHTLI BbIIIOJIH{IOT ABl4KeHI.{g 3a
cBoA H xecrKo cra6linl43l4poDaHHblfi orIenBI no3Bo-
Hovnnxa (Tf[@ + KeftAX) a neperpyxanrc.a. Co npe-
MeHeM 3To Moxer npI4Bo.qLITL r geo6xo,{l.tvoctu lo-
BTopHoft oneparlr4l{ no nology necra6ulbHocrri, fpbr-
xu ancKa wJIu pa3BI{TI4fi KOMneHCaTOpHOfO STOpItqHO-
IO CTEHO3A NO3BOHOqHOTO KAHAJIA HA CMEXHLIX VDOBH-fiX

u,2,4,5,7-tol.
Bo-nropnx, orclrcrBne ur,rKruqecKr.ix Harpy3oK B

TKaHqx cra6]4rl43l4poDaHHoro cefMeHTa Moxer IIpI4Bo-
,4I4Tb K I,tx AefeHepaqlru r4 Jrrr3r4cy KocrHofi TKaHI4. B ro
)<e BpeMt B MecTax BBeaeHl4q BHHToB KOCTHaS TKaHb
I4CIILITITIBaeT 3HaqIZTeJIbHLIe Harpy3KI4, KOTOpbIe MOr,'l
BbI3Bar! ee perop6uuro Lr norepro d)raKcrapy{,cuux
cBortrcrB TK. B p$yrr'Tare ororo cra6r4r6Hocr6 cer-
MerrTa, locTHrHyras Bo BpeM{ onepaufir4, yrpaqHBaeT-
c.s B flocreorepaq[oHHbrit nepuo.q {1 , 3,4,7 -10].

Bnnrey<a:aunne HelocrarKr,r npr4lo,qrr K noucKy
Ho3btx ci{creM cra6vru3a:-J]dt4, cHIDI(abIIII4x pl4tr.tI-
Hocrb cra6larl{3l4pyeMoto cefMeHTa no3BoHogHI4Ka.
TaK, norBr,urr.rc! ffMnxanru rflrputr <,Paradigma Spine>

- Dynesls, Coflex. B nepBoM r43 Hr4x rrpo4oJrbHbre
cTepxHlz, coe.4 HfiIoufie TpaHcneariKyJlgpHble BKHTbTj

r43toroBreHbl I,I3 rIoJIlIMepoB, a BTopofr npe.acraBrrer
r43orHlTyro nnacTr,rHy, 3aKpennsbul),'rocr: Mex4y ocTr4-
crbrMr4 orpocrKaMr4. Oco6eHHocrr4 MarepuanoB n 6op-
MbI 3TI4X IiMIUIAHTOB CHI,IXAIOT I.IX XCCTKOCTb I{ NO3BO-

J'rrroT yKpeIUIeHHblM cTpyKTlpaM Io3BoHorrHuKa co-
Bepuarb llepgMelIleHu.s npn 4l),HKrlrioHarbHoit Harpy3-
xe. O4ttaxo KoHcrpyKl4BHbIe oco6etHocrr4 lrtlx I,IM-

IIIaHToB He lro3BoJlarcr :(t$ercrunHo Izx r4cnoJlb3oBarb

4.lI.s ucnpaBneHr.{s ledlopMarlr4u Ir BbrlolrHeHut onop-
nrrx Qyuruuft no:noHoqHllKa. floerouy ronpoc nu6o-
pa uMnnaHToB Ar-fi cra6unr43aql,M Ito3BoHoqHItKa IIpI4
JrerleHltlr nereHeparuBHo-alacrpoo'{,tgcKl4x 3a6oreBa-
Hr,rri ocraercr ro KoHua He pe[eHHbrM [8, 9, i I ].

MarepHa^ H Meroabr

B raH[oi pa6ore nor n,rnaM{gecKoi cra6u]L.faL\t,eft
nolBoHoqHr4Ka noH[MaJIr4 T.lK]'lo cra6l,,rfi3auxro onept4po-
BaHHoto cerMeHTa, KoTopar o6ecEe.r{Baer eMy 6aoMexaHl-{-
r{ecKoe noBeaeHr4e 3aopoBoro, gerloBpexIel{Holo [ro3BoHog-
HI,IKa. B cBs3t c ?T[M roBopl4r! o prtIrjJIHocTI{ Ia[!I.II]HaMLrI-
HOCTTi IiMIUIAHTATA TTE COBC€M KOPPEKTrIO, TAK (AK IUlg KAK-
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.Itofo KoHKpeTHoto 3a6oreBaHlu LlJit-{ rpaBMlt IiMIUIaETaT
rlo''lxeri O6Ia.4aT! olpgaeneHHofi xecTKocTbto, no3Bo,'lqrc-
uefi BoccTaHoBr,tTb HopManbH]'Io 6uoMexaHl.{Ky Iro3RoHortHt4-
xa. Heroropue acnerrH 3Tofi npooneMbr o6crxleHtr r pa6o-
Tax 112, I3]. Xecrxocrl r-lMruraHTara - ero orHotueHr,re

O).HKr.u.roH&'rbllofi Ha)'p)3Kri (P) K fi3MeHeEnro pa3Mepa riM-
[raHTara B HanpaBne!{un Le crBratr chnb\ (L): K=P/L
(H/MM). I43MeHeHue xecrKocrr,r r.tMruraHTara flporil]BoAUTct
IIo MexlygapoaHbtM cralulapTaM, B qacrHocTx,.q"lr !]cnblTa-
Hsr TK rictonb3yercr craH,uapr ASTM F 1717. ,!,r.{ |loficKa
omllMaJlbHor,l xecrKocrr] riMIrJIaHTaroB r.I !{3l IeHus oao6eH-
IIocTefr ltx B3aLIMongrtrcTBItt co crpyKTypaM}l rro3Dot.rogt.II-tKa
ncrrolrb3oBaJIrl cJIeallotqllt ro,{xoa.

L Ha aHaToMl4.recKoM lperapare [orcHfqHoro orlera
no3BoHoqHuKa c coxpaEeHI{bIMI-r KocTHbtMtt t4 cBr:oqHo-
xpqqeB6IMrz cTpyrqypaMn t.-3]Fra"!,t]t RltvfrHtle Earpy3Kl.I Ha efo
no,qDlDKr'rocTb. MexaHaqgcKoe rIotse,{elIa9 ]lcxoAttofo npena-
paTa cpaBHLtBaJrr4 c elo [oBeIeHIleM IIocIe onepautoHHoro
BMgularojlbcrBa (,'IaMLtHgKToMLlt, pe3oKLtt,lr aucKa u r.s.).
CrereHE cra6u,'IbHocru onpeAejrruu KaK orHoujeHtre nepe-
!{eIueH}It noBpexaeHHoro vnt\ craouJIr43upoBaEEoro flpella-
paTa K Itep9M€n{eHIlIo Itcxo,rtHolo HeIIoBp€x{9HHOrC fl pefl a-
para npr{ onpe,qereusot HarpFKe.

2. Metoaolt xoueqtux 3lreMetIToB lta Monetiu notcfiflq,
HOIO OT/Ie,Ia ITO3BOHOqHIKa ]4CCI9,4OBaJ'UI BJIllrHne U3MeHe-
Hl-.{li cBofcrB TKaqeft r pa3",trrrrHbrx Bq,[oB TpaBM Ha MexaEI,t-
qECKOO NOBEJIEHT,IE IIOBPEXICIjHbIX II T'HTAKTHbIX CEIMEHTOB,
a TaKxe Ha HanprlxeHr.rr, Bo3HltKatoufie B KocTHbtx cTpyKty-
pa,t u 3J'leMeHTax Tpat{cne!fiKyrrrrp].roft KoHcTpyKutIl.

HaTlpnbre rcrlblTaHr.rr MexaHrrlecKofo noBeneHrrt tlo-

'CHllqHOIO 
OTIerla nO3BOHO\Hr4Ka npoBo,rlr4,'rn npfi

iP.[9Kc!.IoHlto-gKcreH:raounblx natpy:xax. B KaqecrBe o6beK-
Ta rrccJIeAoBaHI4i cJrlD({r'I [pelapar norcHr.rtHoro orrera no-
3BoHo'rHrKa L,- Lv My)K'[-{Hbr 42 neT poc,foM 180 cM ri Maccoii
Tera oKoJlo 80 xr. Ha npenapare 6butl. coxpaugH6r Mexno3-
aoHKoBble arrcKlt u Becb cBf,3oyllblt annapaT, BKrrtoqat npo,
,[oJrbHbre, xgJrrlro. Mex- 1l HaAocrrcrlte cBs3Ku. MbIUJe.rHEre
TKaHI4 6bL'Iu IIo Bo3MoxHocru ynauer]bl. flepe4 llcnuraarell
lperapar xpaHr,r"rs B ?erreHre l0 /xHei npri reMleparlpe
0-5'c.

l4cnbrraHfir [poBoIunr4 Ha ycraEoBKg Zwick ts crle[aa-
r[3rzpoBaHHoitr ocHacrKe ( pDc. 1). OHa cocToffa r.r3 AByx qa-
lljeK, B KoTopr,rx c noMonluo Br.iHToB Qr.rKcl4poBan!Ic! Kpafi-
Hl,Ie lo3BoHKli. qauxa c noenoHroM \ xecrxo xperu,racl
qo.[ yuroM 90' K IroaBxxHofi HrzxHeii rpaBepce ycraqoBKlj.
BgpxHsr.raurKa c no3BoHKoM Lr6r,ua apH pHono4BelteHa
K KOpOMr,rC,{y, KOTOpOe B qBolo Orrepe,46 uapHLIpHo 3aKpe[-
,'1r,'rocb Ha Bgpx[eitr HenoIDrxHoii rpaBepce ycTarroBK , fle-
p9MgrlleH],{e Hlr(Hefi TpaBepChI yCTaHOBKX CO CKOpOCTbTO

15 MM B MI,rEyry EBepx I,t,tLI BHr.r3 rrprzBoar.Ino K HaMoHy no-
,IcHllqHoro oraeJra ro3BoEo,{HlrKa Bneper (OreKcr-{I,I) ru14 Ha-
3a,t (gKcreH3IrI4). B flpollecce Harpy3K],I 3arlzc bIBaJ'lLt ee rr3rvre-

Hellue B 3aBl,tct4Moclll oT nepeMerqeH!-rr flrjxHei ruaBepabr
ncnbrrarerbHoii ycraHoBKu. OAsoBpeMeHHo BeJ]'r cbeMKy Ha

uhq)poByro Bx-teoxaMep! &qq nocrcnyloucfi oucHh14 r3MeHe-
ti4t yIJIoB Mexly oTIelIbHbIMn celMeHTaM'l fl o3BoHoqHr4Ka.
Harplz<enue npelapara rpoi,I3Bo.qrilri B rrperenax (byHKuI4o-
HSJlbHOx fl OIIBhXHOCTT rOrCHrlrrHOfO O.Ilterla rIO3ltOHOqlltKa

- cn46art4e v pa3ru6aurle ,ao 40'.
9KcnepIaMoHT flpoBoAl,tr'l].I B HecKor'tbKo sranoB. Ha nep-

BOM 3Tat9 Onpe,4eJltjl' MeXaHI{qeQKOe IlOBe,4eHlze nOtCHXq-
Horo orAena B rIcxoAHoM cocTotHl,Iu (6a3ontrri napaanr). Ha
BTOpOM ?Tarle qpOBeJ'IU y,qaJroHre AIDKK'I U OCTIaCTOIO OTpOCT-

Ka [o3BoHKa LIr c [pnKpeMeHHlrMx K HI.IM cerr:ranri. 9ror



OPNTUHAA,Hb]E CTATbI4

Mr.rH3KTOMr.rl.t, rro3BOHOqHtlK CTa6r4r'lLt3l4pOBanri Tn@, BrBTbr
Koropofo BKp) tr4BanLI a HoxKa no3BoHKoB L,,, Ln" Ea,rxn
TII@ 6luttz Iz3foroB,reHu rr3 TuraHoBofo cruaBa 8T6
(Ti6Al4\) n'rn H{TEHora c reMleparypoit Koi{rla BoccraHoB-
neHrar OopMH 3411"C. nepeA ycraHosKoli 6ajrKr.r tr3 HfiTtll{o-
Jra ox,raxaajM B TaIouIeM Jr6.rty Ii l43r[6a]'rr4 p],KaMu Ha ]Tox
oKono i5'. KpenncHxg 6aIIoK K Bl4HTaM llpoBo.lLljltt raKIrM
o6pa3oM, qro6br rzx 8611146 6bu Ha[paBneH K3z\{rr. nocrre 3a-
Kpen,'IeHI4r 6anKa opouala terunv lfulaororFtecK&M pac-
TBOpOI{, rtTO IIpt-IBOllIt'rO K fiX EblllptrcIeHalo u co3.uaHltK)
alrc'rpaKurzl Mexly no:aouxauu I_,,, u L,u (cM. pqc. l).

bqoMexan!IqecKlie lrccr'le.4oBattIrJI rlpoBo.al.tr' .I MeToaaM!r
MaTeMaTr.r.t9cKoto Moaer'i].{poRarIrlt. Mo,lerrpoBaHLIe ocy-
tqecTBmrr.r KoHe{Ho-3,'leMeHTH!1M MeTO,IIOM C nOMOIIIbtO na-
Kera rrporpaMM ANSIS. Bocnpora3Bontuli rooMeTpuqecKujtr
o6pa3 KocrHblx, xprueBblx (Mex[o3BoHKosHi ,IrcK) u cBr-
3oqHbrx oTpyKTyp norcra!Hoto oraela L,-t, nosnouovlra-
Ka. 3aKpen leHlle oTAelTa no3BoHorlHlrKa npoBolrrjrr4 rro H!Ix-
iieri noBepxHocrl-r rera l./, a cocpeloToltgHHyio Harpy3Ky
lpr.IKr'laAblBarlr B ueHTpe BepxEefi noBepxHocrl4 TeJra Ll
(prc. 2). Hanpaueure rrprrroxeHr.rr sarpy3Kr4 Blr6[parrr &lt
o6ecneqeHLUI cxaTLIr-pacr')KeHlr.rl, OneKcl,tu-3KcTeH3l1t'1,
6oKoBr,Ix HaK.noHoB u poraurli o,a4eJra rlo3BonoqurlKa. Oltpe-
Aenani4 Hatpy3Ky, o6gcueql,aalouylo u3Mefl efl ue llo.rioxer-rufi
no3BoHKoB B rlpeAejlax RopMbI. B prAe 3Kcnepr{MeHToB Mo.qe-
nl4poBann TpaBMy uru ps3ynt TaT xr.tpypDMecKolo neqeEat
yaalleHl,leM cooTBeTcTBJ,lol[JX (OCTHIIX, Xpfi[leBbrx I4 CBt-
3oqHr,rx cTp,.KTlp Mo.[eru. KpoMe roroj B gTr{x cJlylaqx MoAe-
iupoBalth cTd5|,nxlupylounfi TnO c 6anKaMr.t t-r3 pa3J'jrlq o-
ro Marepuana (cM. pr4c. 2). no pe3yr'rlTaraM gKclep[MeHroB
oueHttB?uIl,t crcngH6 cra6ti]I6Hocrl{ orAera no3BoIloqHI,IKa (S)

np14 cooTBeTcTByrcuI9M HarlpaBteHIl[1 Iip]4J1OXe]IAA Hatpy3Krt
KaK COOTHOIIIeHUe BeJrr,IqI4H yf.rloB!]x lrrllr Jlr4]ren H!IX IIepeMe-
IqeHut 3aMbrKaTelbH6tx nJracTn{ l.tJl}.j IIeHTpa .rrxecryr LieH-
Tpa IIo3BoHKa B TpaBMLtpoBaHuoM, crabr,utr{3tIpoBaEHoM n
r.rcxoAr'roM cocTotltl{u [pl.I paDl.Ibtx (bynKqr4 o]{a,'MtHX Ba-
fpFKaxi

AL-
S=-'-': 100%

AI-r

r.{e AI1 - I1gpeMeuleH]ce, olBeqa]otl'lee MaKcrrMaJr]Hoi:l

o)'HKulloHanBsojt Hafpy3Ke Ha or.[eji no3BoHor{HAKa B co-
crorHiz4 flocrle rpaBMu tz,ru cra6u,ru:auttl4 TIIO;

AL, - nepeMgueE[e, orBeqaFrlee MaKcr,{Ma,tbHoia

Qr,rtKrllroHanbHot Harpy3Ke Ha orlejr r03BoHoqHItKa B rrcxojl-
HOM (rlOpMaJrbHOM) COCTOTIHI,[1.

Pe:ynurarur 14 o6cy)KAeHHe

l4ccreaoeaHl4e MexaHr{.recKoro noBe,qeHug aHaro-
MnqecKoro npelapaTa fioscHuqHoro oTle.]ra rIo3BoH09-
I{IIKa nOKa3aJrO, iITO npu noBpex4el{r{gx 3aIHeft KO-
IOHHbI CTa6ItIbI{OCTb CeIMeHTOB nO3BOHOqHr.IKa pe3KO

clluxaeTc-s KaK K oJIeKcI4olIltbIM, TaK X K 3KCTeH3r4OII-
HIIM tIafpy3KaM. Halputrlep, np!.I JtaMllll3KtoMr.rll r.r3-

rr46aroque Hatpy3Klt npr4BoArr K 3HaquTeJIbHo 6oJIb-
urr4M rrorrepeqHhrM l]epeMeIqeHI4sM cMexHbrx IIo3BoH-
I(OB IIpl.I d)JIeKCL[4 r4 3KCTeH3r.M IIO CpaBHeHU]O C aHaJIO-
II;IT{HhIMI{ CMEIqEH]4'MI4 14CXO.4HOIO HEIIOBPE)K!CHHOTO

nperlapaTa. orHolleglre Fa3aHHbIX nepet\{e[ieHr{il

Puc. 1. BHewHy.l E|ja aHaroMr,tltecKot'o npenapara norcHHg,
Horo orae^a Lr-Lv c 

^aMr.tHgKToMxei 
Ha ypoBHe 1,,,, cra6x.

Ax3r.rpoBaHHoro TnO, B cneura^l.t3r.ipoBaHHoi ocHacr(e Ha
ycranouxe Zwick,

PHc. 2. Ko{er{o-gr'.eMeHTHar Moae^b norcHx.tHot'o oraeia
no3BoHoLrHfiKa Lt-Lv c KoMrpeccloHHbrM nepeAoMoM re^a
Ll|r, 

^aMrH3KToM[ei 
I cra6{ rcauxei TnO.

cnwali lrMr.rrl{poBan JraMrHoKToMlrro, }leo6xoAaMylo l!'rs lte-
Kotl1l1peccri'I cnflHHoto rlo3ra IIpr4 HeKoTopblx Brl,uax TpaBM 

'I3a6o,reBafiI-rii rro3BoHoqlrLrKa, Ha rperbeM grare, flocqe ]'la-
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Ne,rinr&4qar Crrt{nrcrl]}& Il{

ffi'ff , c'or-*n u- r,r
, - ; c essa{tfroooj{,
I V &"!ra&,t i:iNt

Prc 3. MexaHr,rec|(oe noBeaeHhe aHaToMl{qec(oro noena-
paTa norcHXqHoro oTAeAa flo3BoHoqH[(a np'l cp^eKcxoH-
Hbrx l.l SKcTeH3[oHHbrx Harpy3Kax B ]rcxoaHoM cocTorHr. 4

(1)/ noc^e 
^aMhHeKroMlil-r 

sa ypoBHe L||l (2) u cla6uv]'3auyt/.
TflO c 6a^KaMx ta3 Hr,rruHo^a (3), T[TaHoBoro cn^aBa (4),
HePxaBePuefi cTa^[ (5).

MOXHo I{cnoJIL3oBaTb KaK Ko3OoHUI4eHr Cra6HjrbHo-
cTr4 IIO3BOHOqHO|O CerMeHTa flpfi COOTBeTCTByTOU]eM

Harp),xeHfi r,1. B erov c:ryrae rr.rexaslfrecKoe rroBeneHr4e

3IOpOBOaO fienOBpe)I(EeHHOfO CeIMeI{Ta COOTBeTCTByeT

Ko3o$r.rqfieHTy cTa6 rr43aur.{u, paBHoMy eAriHr,rqe.

Hapl4c. 3 noKa3aHo MexaHlrqecKoe noBeIeHI4e aHa-
TOM I,{rieCKOrO npenapaTa notc I IwIHoro oT4ena L,-Ii,
npu OreKcr.It4 x 3KcreH3r.{I4 B I,Icxo,4HoM cocTosHI4I4,
noc.rre JIaMT4H3KToMIII{ Ha }pOBHe L,,, U Cta6UnUZalfUU
TK, B KoropBrx [poAoJr6Hbre 6anKr.{ .qr{aMerpoM 5,5 MM

BbInor'IHeHLI !l3 pa3JII4qHb]X CI]IaBOB: HepxaBefilqetr
craru 316L, rl4raHoBoto cruraBa 8T6 (Ti6A14\D, cnna-
Ba Ha ocHoBe HI{KeJrfiIa rrfraHa (THl). Moxlro orlre-
Tr4T b. 9To llocr'le npo Be,!.eH ut IaMI4HIKToMI-,IH Ha6JIro-

aaeTcs ro.sBreHr,re KxooT[.recKoi ,{edopMarlr4rj oKo,'ro
8', ycrpauenue xoropoi Tpe6yer npll,roxeHus gKcreu-

3r,roHHoft Harpy3KIa oKono l5H. npIa Harpy3Kax 3Ha-{I4-

TeJILHo yBeJII4qLIBaIorc.g SneKcI{oHHbIe nepeMeuleHli.s,
B TO Xe BpeM_S 3KCTeH3nOHHbIe npaKT lIeCKU H9 MeH.q-

rorcx. Ko:rfSuqueHT cra6uJrbHocrr.r npenapara rrpr,r

Srercnu *rrcraercr ro 0,34 npr4 Ma,'rbrx (50H) narpys-
Kax r.r,4o 0,46 npu 6onb[rux (100H), ncnolr:oraure
a[rr. cra6trnu3auuu rroBpexJeHHoro cerMeHTa TK c
oanKaMu r,r3 HepxaBeroureft crarr{ npr{Bo.{r4T K p*KoMy

cH,r;KeHVIo [o.(Br4xHocrr4 npefiapara (Ta6n. l). Ero
cradr.DrbHocrl Bo3pacraer [o 8,50 nplr ua:rtrx (i.nercn-
oHHHX Harpy3Kax. flpr,t sToM nepeMeueHr.re npeflapaTa
o6eclleqnBaeTcfl IpaKruqecKx ToJILKo cMexltblMll c
noBpeX[eHHbrM cerMenTaMu. tr{cno,rnoralrue s TK
6aroK I43 TI,ITaHoBoto cIrJIaIra Ilo3Borqer yMeHbuarb
pllMIHocrb npenapara r,r Ko300r,ruueHT cra6vJtv3a\ut4
Ao 5,14. B 3HaqurenbHo ooJrbfiefi creneHr{ BoccraHoB-
JreHurc HopMarbHoIi 6noMexaHuK4 noqcH}IqHoro orle-
r'qa no3BoHoqHHKa cnoco6crByer npi,tMeneHrae s TI( 6a-
.rroK r.r3 cruraBa Ha ocHoBe Hr4KeJrr4lla rrrraxa. KoeQ@r.r-
uneHT cra6LL'IbHocrx nperIapara noc.Jre,TaMr{H3KToMxr4
ta ycraHoBKri TK c 6a,]KaMr,{ r43 HfiKerllqa rr,r-faHa co-
cran'traer i,8 npr4 Malrbtx t4 1,4 trptr 6olruux rlllerccu-
oHHbIX Harpy3Kax.

rITo6bI 6onee aerarr,Ho paccMorperb poJrL oraenb-
Hbrx cocTaBrTsrollux cTp!,KT)'irbr notcHr4qHoro oTIeJ]a
no3BoHoqHr,rKa B ero OyHKuuoHarLHbrx [epeMeu]eHti-
.gx tI onpeAeJII4Tb ero cra6lirlHocrb B c,TWatx cr'IoxHblx
TpaBM l4 3a6oneBaHHIt 6buo I4cnoJIL3oBaHo KoMIIblo-
TepHoe Moaell,lpoBaHlre MeToloM KoHeqHbIx 3JleMeH-
TOB, B KOTOpOM CBeAeHI4g O CBOttCTBaX KO0THbIX

l4 cBf3o:rHo-xpsqeBbrx crplrfiyp 6pann r.{3 JrHTeparypbt

ll4, l5] u HopMr,rpoBarx no coorBercrB)'rour4M 3Kcne-
pIlMeHTaM C aHaTOMI,IqeCKI{MH npenapaTaMn.

Clegyer oruerurr, qro B Mo,qerll.{ JqrrrbrBarrocb
npeapacTDKeHr4e cBg3oK, noSToMy npt{ noJrHotr JraMr4H-
gKToMI4I.t orcJ,TcrBl{e Mexocrl,Icrofi u xeJITofi cBs3oK
B6r36rBaJro no.qBrerrrie KrroorfiqecKofi ,qeoopMaurau B

3', Koropag coxpaHsracb nocre rpliroxeHl,fi oceBoii
rJafpy3Kr.L AnrI Bo3BpanleHi4.f, B I4cxo,{lloe IToJIoxe}II4e
ro3BoHoqHoro cerMeHTa rpe6oBarocb npr4jloxeHl{e
gxcteHsuoHHorl Harpy3Kr4 B 47H. nplr KoMrrpeccuon-
HoM nepeJloMe reJra rro3BoHKa c K,rr.{HoB ,qHoii,{ed]op-
lraqnet? ua r/, na6lblarTocb Bo3HlrKHoBeHue Jrop,qo3a B

3", Korophrfi nepexo,qr,rJr B KxOo3 Ha 5,5" npr ocenoft
Hafpy3Ke. Ars noccranos,TeFrr4fi BepTr4KarbHoia ocr4

cefMeHTa B IIOCJIeAHeM CJIWae HeO6XOAi4MO npItIOXe-
HI4e 3KcreH3rioHHoii Haryy3Kl.r n 45H. llpn coveraunu
KOMnpeccI4oHHOIO nepeJIOMa LI JIaMUH3KTOMI.II4T Ha-
npuMep np14 ocrroxHeHHoM rrepefioMe c Heo6xollrMo-
cTblo .{eKoMnpeccl,ll4 c[l4HHoIo Mo3fa I4 elo KopeuKoB,
nopAo3 B 1,5" npH oceBoi Harpy3Ke llepexo.ut4T B Kr.{0o3
Ha 9", Lnfl ero ycrpaHeHriq Heo6xoAr.rMa 3KcreH3r,roH-
Ha{ HarpFKa B i l0H.

Pac'{erbl cra6LIrbHocrl.I, npoBe.qeHHbte no n3MeHe-
HUIO yn'IOB MeXIy COOTBeTCTByIOIIII4M}I 3aMLIKaTeIb-
Hl,tt,tr..t nracrxHaMJ4 noBpexleHHoro L,,-L,u tt cuex-

Ta6^Hua 1. Kor$Suuuerru craol| bHocrh norcH]r.rHoro orae^a n03Bo]rorrHxKa Lr-Lv np|r +^eKcloHHbrx Harpy3Kax

Ko9{FOj4 uxeHT cra6HnbHocr}.1
CocrotHllc no:rBoHoqH}tKJ

npx rvarr brx Harpy3Kax (50H) npla 6onbruxx Harpy3Kax (100H)

I4cxoaHoe

JJaMr-.rIl9KToM].rt

JIaMrH3KToMr.rr + TK x3 TH I
JlaMr4rtsKroMr.rr + TK n3 Ti cn'raBa

l
0,14

1,80

5, r4

l
0,46

2,80

5,60JlaMrs3KroMn{ + TK {3 HepxaBeloueft crattr 8,50
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OPNThHAAbHbIE CTATbN

Hbrx Lr-L' u Lrv-\ ceruexrot, npu $lexcuouuux lr
gKcreH3r.roHHbrx Hafpy3Kax fipl,rBeaeHlr B ra6n 2. V3
Ta6r. 2 BruHo,.{To o6uag cra6r4nbHocrb norcHr4qHoro
orle?'ra no3BoHorlHura r $lercuoxtuM Harpy3KaM llo-
cre npoBeAeHurLTaMxH3KToMIifi cHxxaercq .4o 0,47,
qro AocraroqHo 6,'II.I3Ko K 3HaqeHIztM, nonj {eHHLIM B

3KCnepr4MeHTal Ha aHaTOMr4qeCKOM npenapaTe npr,l
6or.brI]ux Hafpy3Kax (cru. ra6l, 1). O,uNaxo c,rreayer or-
MerlITb, qro cta6u,ttttoctl otaelbHblx cerMeHToB pa3-
n[.rHa. TaK, noBpexqeHHblft cerMeHT ]4Meer oqeHb
HI43Klro cra6r.in;Hocrb (0,27), a Bepxurax, Hao6opor, -
cJIr,IlIKoM pr4rl4lHbrf (3,62). KpoMe roro, orMeqaercs,
lro npi.r $lexcuouHbrx Harpy3Kax lToJr MexAy3aMbJKa-
TeJll,HbIMr4 nracrr4Haun L,-L,, He ),r4eHt uaercrr, a Aa-
xc He3HaqltrcJtbHo )'BerrfrtuBacrcg. i)ro cnn4crcll-
cTBycT o cepbc3Hotvt Hap),uJcHhLt 6t4oMexaH t<!4 nogc-
HrtqHoro orAera no3BoHorIHI.IKa. flpn sxcren:uonnlx
Harpy3Kax crabr.r-lbHocrb cerMeHra Lr-L|l KpafiHe Mana
14 nOCTeneHHO nOBbIIIJaeTCg np]4 nepexo,4e K noBpex-
,{eHHoMy 14 JIr4rnHeMy cMexHoMy cerMenry. B pe:yllra-
Te ororo cwMapHar cra6r,urbHocrb roqcHtrqHoro orle-
Jra no3BoHovHuKa K 3KcreH3r{oHHlIM HarpysKaM (0,76)
3HAqI,TIEJI6HO BbIIJIE,']CM K OIEKCI,{OHHbIM.

ycraHoBm Tf[@ nocJre.[aMr4HoKToM]1r4 [o3Borser
cyoIecTBeHHo ]'BeJrI4r{I-tT}, cTao}ulbHocTb noqcH}{qHolo
or.{eira no3BoHoqHura ( I,33- I,8 1 ), Ho ee pac perere-
Hr,re rro cer-MeHTaM Bo MHot-oM 3aBucxT oT MaTepl.Iar'Ja

6aloK fi MfiJTaHTara. tr4cno:rlronauue lrtaHoBBlx 6aJIoK,

r4Merolllfix caMyro Hra3lq,m xecrKocrr, (oxo.no 20 H/
MM), no3BoJrser,qocr qL 6rr43Kofi no ]poB}rro cra6urb-
I{OCTI,I KaK B nOBpeX4eHHOM, TaK r4 B CMeXI{SX CerMeH-
Tax. llpr{ r43MeHeHuu vareplrala 6aloK Ha rr4TaHoBbrii
cIUIaB I,I HepXaBeIOUyIO CTa]I6 C XoCTKOCTbIO COOTBeT-

crBeHHo 45 14 60 H/MM Ha6jrroAaercr 3Haqr,rre,rrr,Hoe rro-
Brr[reHr4e cra6uJrbHocrr4 rroBpexleHHoro (ao 5,03) rz

BepxHero cMexHoro cerMeHra (Ao 2,95). CTa6r.{,'r;Hocrb
Hrd(Hero cMexHoro cerMeHTa K oneKcr4oHHbrM Harpy3-
KaM qlTL MeHbIne eAI4HLlUbI.

flpu rounpeccuouHoM nepeJloMe reJla [o3BoHKa
cra6l4rbHocrb roqcH[.rHoro orAeJIa pe3Ko cHl.Ixaerc-s
KaK K d)neKcfioHHhlM, TaK It 3KcreH3r4oHHbIM Harpy3-

Tad\nua 2. Pacqer [3MeHeHnt cra6hAbHocrH norcHrrrHoro orae^a no3BoHortHxka

t
KaM 3a CqgT rIpe3MepHOr.t To.4BI.DKHOCT!{ I]OBpeXIeHHO-
ro cerMeHTa. B ToM cny{ae, ecJlH KoMnpeccr4or{Hblii
nepejloM corleTagTc{ c ,laMXH3KTOMI4en Ha 3TOM Xe

'poBHe, 
cra6l4,.rbHocr6 cHr.rxaercs [o KpaiiHe Hr43K].tx

3Ha.reHr.ritr 0,12 u 0, i4 [pn oneKcufi r,r oKcreH3rir,r coor-
BercrBeHHo, qro gBJl_serc.s nonHof Hecra6u,'IbHocrbto,
Ycranoura TII<D no:nonser nonblcfiTr cra6rutbHocrb
IIO'CHI,IqHOfO OTIeJIa nO3DOHOqH!IKa AO HOpMan6HbIX
3HaqeHfirtr (0,93-1,54), o.4HaKo ee pao[pe,qeJ'reHue no
oTAeJrbHbIM CerMeHTaM BO MHO|OM 3aBUOr4T OT MaTepr4-
ara ti xeoTKocru 6aJlor uun.nagtata. TaK, B c,.lJ^rae r,lc-
norb3oBaHHg crarlHltx 6a,ror cguxaercs cta6u,ts-
HOCTb BepXHeIO CMeXHOfO CeIMeHTa K SKCTeH3r4OHHbtM
Harpy3KaM (0,36), a ulrNnero - r $aercronnur,r
(0,56). nlg T|IO c 6anKaMu H3 rrraHoBoro cruraBa
HaIIMeHL[Jag CTa64[bHOCTb Ha6nIOAaeTCg B BepXHeM
cMexHoM cerMeHTe npu 3KcreH3rara (0,47), ac 6aJrKaMla
r.{3 HHTr,rHor'ra - B noBpexIeHHoM cerMerne (0,61). B ro
xe BpeMJI conporltn:leuue $,rexcNoHHbIM cMeuleHl4gM
BepxHeto cMexHoto ceIMeHTa 14 K 3KCTeH3I,IOHHbIM

cMelIeHI4.gM HI4XHeIO CMeIKHOIO CetMeHTa BO BCeX CJIy-
qagx ucno:rb3oBaHltt Tf[@ 3Haqr{TenbHo Bbrlre, qeM B

HOpMa,rltHOM COCTOgH14U nO3BOHOTIHI{Ka.

Heo6xoalzno orMerr4Tb, qro nprBeIeHHhre pacrre-
Tbr cra6r4.[bHocrl.{ cerMeHToB nogcHrrrlHofo ornejra no-
3BOHOqHl.rKa XapaKTepr43yIOT erO nOCJIeOflepaufioHHoe
cocrorHr,re, Koropoe 6yAer [ocrereHHo H3MeHrrbcr rro
Mepe o6pa3oBal{rir Or.t6po3r'roii rKaHla r4 ee qacTlrtrHof
occI,IOI4KaULlI4. B nepB,'ro oqepe,[b )To AoJrXno nplrBo-
.qLITb I( noBbIueHI,tIo cra6lixlHocrl4 noBpexlellHoro
CEIMEHTA I{ EC I43MCHEHI4IO B CMCX}IbIX CETMCHTAX.

Moxuo npe4no:roxlrrb, qro npr4 pa3Br.rrrllr 3Tr npo-
UeccoB 6yl[n Ha6jrlo.[aTbcr,qanbHeilnr4e KJrrHrrqecKr,le
I,I3MeHeHI,t-fl cra6lUl6Hocru B cMexHblx cerMeHTax I4

BO3paCTaHr,re BeposTEocTr.{ npofpecca,qereHepaTr,rBHo-
,4licTpo6lfi ecKI.{x 3a6o;renaNuft .

Bureo.6.ur

Ha ocuonaguu 3KcIIepnMeHTaJIbHbIX Hccre.qoBa-
HI4II Ha aHaroNr!fiecKux flpenaparax r4 Teoperl,FleoK].tx

Ko?O(bfi urzeHr cra6r.urHocr[
CocrotHl,le no3BoHogHuKa Itpx OneKcr{x npx 3KoTeH3[rr

L,-L,, L,,-L," L_-r* L, L,, L,,_1,., 1.,,_L,06u{d1 06uxi:i
JIaMxHs](roMr.r, (JIO)

JIO + TII@ c 6ankaMv r.13 Hr.rrrHorra

JIO + Tn<D o 6a,'rKaMr r.{3 rr'rraHa

JI3 + TnaD c 6anKaMr n3 craflr
KoMnpeccxoHuuJi rtepenoM (KJI)
KIl+JIO
KII + JIg + TIIO c 6anKaMrt
n3 llJttl4Ho,Ia

Kn+JIg+TnOc6MmM,
t3TrraHa
Kn+,13+Tfi(Dc6anKaMt
I,l3 Cfa,lE

3,62

|,34

2,76

0,66

1,50

2.10

3,85

2,t0

0,21

r,51

3,96

5.03

o,29

0,t2
0.92

1,69

0,68

t,30

a,92

0,91

0,67

0,9i
1.00

0.96

0,56

0,47

|,42

1,65

I,tI
o,44

0,28

I,l2

r,07

0,30

l,0r
1,14

1.14

0,51

0,82

0,47

0,36

0,73

t,43

0,19

0.14

0,61

0,7 |

0,92

1,26

1,40

1,56

1,67

1,07

1.80

0,7 6

1.31

1,19

l.8l
0.40

0,29

0.93

1,04

I,l4

3,20

3.80
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pacqeToB Ha KoHerrHo-3JIeMeHTHoft Mo.qejrx onpe.{eJre-
Ha poJrb xecrKocfl{ TIIO ; cra6u.nu:aurl,r rorcHlrrrHo-
ro oTAeJla no3BoHoqHI4Ka nocJre pa3JII.IrrHbrx erc no-
epex4enuft. Iloxa:auo:

1. flpu yraneHr.ru 3aaHeit onopHofi KoJ'roHHbr flo
[eul.rcy (npu npoBe4eHlrr{ .qeKoMnpecctlBHoi:i raMr,tH-
SKTOMr4Ii, KaKr Hanpr.{Mep B CJryUae ucnolr:onauux TK
aIfl IeqeHIryI CnOHAI4JIOJII.{CTe3a, CTeHO3a nO3BOHOqHO-
ro KaHarIa, MHoxecTBeHHhrx rpblx allcKoB Ii T..q.) cTa-
6lula3a{xrc ro.soHuqHofo orrera no3BoHoqHI4Ka xe-
rare,[6Ho nposorr,rrb Tfl@ c xecrxocr]ro He Bbrlre
20 H/uu (HanpuMep, npu [cnoJr63oBaHr4u 6aroK u3
uurNuola). B srov cnyqae yraercx o6ecnevzrt 4ocra-
To'{Ho 6,'Ir43Kyro K HopMe cra6l,ulbHocrl KaK Bcero or-
AETA, TAK }l ETO OTAEIbHbIX CETMEHTOB.

2. flpz ognonpeuenHoM noBpexAeHH!,r KaK 3aqHef,
TaK 14 nepe,[Hef olopHori Ko.[oHHhI noscHtrqHoro or-

AhTEPATYPA

L EacKoa A. B., KapLvoB A.A. , EopughKa H.A. u dp. KoppeKu,lr HeBpo-
noMqecKr.{x ocnoxHeHnti, Bo:rHIlKut!{x nocjle TpaHcneAnqnrpHoii
cra6r.{nr,13a4r,rx no3RoHo.rHxr(a. Bonp ltetpoxrap 2008;4:24-30.

2. BenIuE M.C. OnepaTtBHoe neqeHrae cnoH!'uonxcTe3a c nprrMe-
HeHj.{eM TpaHcneArKynrpHErx ibfiKcaropoB: Anropeo. !r.{c. ,., (aHA.

rea. sayK. M 2004115-22.

3. 3ui66epaneiia E,M, JleqgHne noBpexrer{firi r 3a6oreBaHnrl no3Bo'
t{o'rHl,IKa OffiIcI,loHantHbIMI,I MarepualaMfi It KoHcrpyKrlfigMlt c
naMrrbro OopMbri Arropeo, !J,rc, ,,,n-pa MeA, HayK, M 1993;6-38.

4. ytuKoe B,B. Our(6Kr n ocrroxHeErlr rpaHcnea]rKynrpHoro ocreo-
cMHTe3a llpu Hecra6r{,1bHhrx noBpe)qleHlux no3aoHo.lHh(a. Dx npo
d)vnar,'ruKa x ,e.reHxe: ABropeO. auc- ... KaHIl. MeA. HayK, M
2006;14-22.

5. ,4jt Eo,i'atd S. Pdnciples and techniques ofspine surgory Baltimore
1998:138-1J4.

6. Cunti eham R.W., McAle. PC Static and cyclical biomechanical a al-
ysis of pedicie screw spinal conslracts. SPI N E 1993 j 18: 12: 1677- 1688.

7. Etebar 5., cL.r/I/ D.Ha Risk faclors for adjacenr segment failure fol-
lowing lumbar fira$on wjih dgid in$rumeNation for degeDerative in-
slability. J Neurosurg 1999;90:Slrppl 2: 163-169.

8, CuAopoq E,B, Klt a: Ka, ar,rarHocrqKa u xupypfl{qec(oo neqoHlie
cTeHo3a noacHrqlorc oTtrera no$oHoqHolo KaHata i ASToDeo. ill.lc,
..- xnH!.Mea, HayK. M 2003;35-40.

ge:ra (nanpuuep, irpu flpoBe.aeHn .qe<orurnpeccunnofi
IaM H3KIOMI4U ILlIt ,Ier]eHI.Ig B3pbIBHOTO KOMnpeCCU-

oHHOfO nepeloMa no3BoHoqHIlKa llnlt npu lleqeHl,lfi
oHKoJrorr4qecK,tx ropaxeHflft no3BoHo.tHnra) ero cra-
6vnrz.3a\vfl..[oJDruIa ocyllecrB.]rsrlci Tfl(D c xecrKo-
crrro 30-45 H/uru (6anxrl li3 HLITt4Ho.[a r4Jrri rr.rraHo-
aoro cnnana). I4cno,rrsosaHr,re 6o:ree purn4Hrix TII{r
(cranbHHe 6MKr4, ycwrr4gaer pa3Hr4rly B xecrKocrr4
Mexly cerMgHTaMr,r, nprlBo.(qx$,T,D K Bo3HlIKHOBeHr4rO

4nepnoaBlDKHocTr4 B oM9XHblx C nOBpeX.qeHHbrM Cer-
MeHTax npr4 onpeAeneHHbrx d)yHKr[,roHMbHbrx Harpy3-
Kax (OneKcHl,r 1,r sKcreH3r4r4).

I:[cc,ledoaanua 6btto.4leflb! npu ltunancoaoit noddepxne
@ A I7 < Fayu n we u a ayq u o - n edaeo zu'lecx u e r q d p bt ut! Ho 6 a r4u o H -
noi Poccuu, ua 2009-2013 ez. s pal Kax xowcl,pca EK-45[I
npoetrn M380lI.

10.

9.

ll

!2.

13.

t4.

15.

Cu/,to\osua A,E, Xtrpypn qec(oe rc'le]lrie irereHeparuBlt6rx nopa)Ke'
null notct[fril{blx no3Bo}rKoB c rc[onBoBaHucM {HcTp}r{eHTapfit
Dynesys !,'I9 TpaBcne,tsKy,.rqpuofi auHaM!r,tocKoii Or(cauyr, BecTH
rpaBMaron r oproneA 2005;2:l l-15.
SchleAel J.D., ,tmith J.A. Llrmbar motion segmeltr palhology adjacenr
lo thomcolumbar, lumbar and lumbosacml flNiorN. Spine
1996;21;970-98 L.

Thome C., Ze,Eaili-, D., Leneta O., Baz er H. Orlcone after less-in-
vasive decompression oi lombar spinal stenosis: a randomized com-
parison of unilaieral laminotoNy. biialeral laminoronry. and laminec'
tony. J Neurosurg Aug. 2005;Sphe 3:129-141.

JIB'te Ko C.K., npesan6 O,H,, unbuk A.A. t dp. SKctrepr{MeErarbHo-
rcr4rl'rqgcKoe o6ocHoBaHfi e O].HKilfi oHafi,Hofi -lpaHcne!{ryrrpHoil
cTa6t ll{3ariiu Io3BoHo'IHuIG, Borlp Hetipoxup 2004i1:26-32,

,ryeaaetKo C.K.,4pesdxb O.8., nnbuH A.A. u dp. K.ruEr.,recKHe {ccre-
AoBaHw Oyr xuxoHa"]I bHoi TpaHonerfiiqxtp Hoii cra6,{,rH3aul4u no-
3BoHo,rli{Ka. Bonp Heijipox[p 2009i4:3 I -36.
ASTM Dcsignatio!: F l7l7-96. StandartTesl Methodsfor Spinal Im-
planl Constracts in a Corpectony Modol.
yana.la Hiroshi. StrcElh of biological materials. Ed. F Gaynor
Evang. Hingtin$on (N.\,): Krieser 1973.

KoMMeHTapl{ii

Nlaoroo6pa:ue Mero.[oB !.r cr4creM TpaHcne.quKyrrpHojt
cra6irn[3aql4rz [o3BoHoqHuKa, ofi!.IcblBaeMb]x B Mea],|tr4H-
cKoii neqart4 tloc.[eAHee BpeMr, o6yc,{oB.rreHo noBceMecrHbrM

Ilp! ltoHeHlleM .{aEHbrx KoHarpyKUuri aIrlHajlbr'rbrMr.r xlipyp-
raMu r.r oprole.qaMr4. B aalutol:i pa6ore llpuBe.{eHbr p*ynbra-
Tbr 3KCngpUMeHTMbHbtx UCnbrraHI4t{ npr,iMeHeHrq TpaEcne-

ar.Kyn.qpHbrx OyHKqr,roHanbHbrx Or{Kcup}1ourix cr4crgM Ha
6roK-npenaparax. ABTopbI l4cgorBoBarl4 opl4MHanbHyto
MOAOIb C BO3MOXHOCTT,TO CO3[aHlnr OCeBHX ]rafpy3oK Ha npe-
llapaT li Moae.[[poBaH[eM pa3ruqHblx [aToJ'1of]tq9aK4x co-
crorHl.ri (paipyueEne nepeaHeft r,r/rijrl,l 3a{Heil orlopEblx
KoroHH [o3BoHorlHliKa). I43 coaepxaHr.rt crarba lre BrrorHe

BOnPOCbt H EnPOXkPyPrhh 1, 20 1 1

'1cllo, 
qTo onpeleJlgJlocb aBTopaMr.I KaK cocTotHle HopMbt

(cTa6!.ubHocrb) ro3BoHorlHnKa (y.IrirblBas, .ITo l, 6roK-
flpenapaT Mor uMeT! u3MeHeHr-1t nocMepl Hbla u/lu npxxr43-
HeHHBre, nprrBearu!te K Hecra6anbHocra).

I-lerl pa6oru * onpereresrie Kopperrr.li.4 r,t Mexry a3Me-
HeH!.reM cra6wrbHocrlz no3BoHoqHl1Ka np!4 MolerxpoBaHru
pa3n[qH x naronofl4qecKl4x cocroflH ft r L{3ftcHlic onrh-
MaJ'rbHoro ypoBH{ xecrKocrr4 OuKcr4py}orq[x rpaHcnerr.rKy-
,ltpEbtx cl4cTetli. AlTopbI ocHoBHBaIoTcs lta )"TBepx4eHl,{lr1
vTo pa3JlltatHble EbluetleparlllcteHHSle IlaToltol[qecK4e co-
crorHu-s rpe6For pa3rr-.rgHofo ypoBHr xec'rKocrrr rpaHcne-
IrrKylrp{!rx KoHcTpyKr.lxr-1.
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OPhTNHAAbHbIE CTATb14

Yoeanveare ;'rp1'rrzx cBoiAcTB TpaHc[Ie.{rzKyrrpHoii ct4-
cTeMbI 3a cqgT I43MeHeIrr,U [apaMeTpoB cTepxHet aaBHo alzc-
Kyrlrpyercg B neqarlz. B qac'rHocru, AoKa3aHa Bo3MoxHocrb
rIpl.IMeHeHrr u.rcreM c AriaMerpoM crepxFerl 3 vM (s orau-
qae or oor,rqubrx 6 MM) (R. Cavagna), a raKxe crepxlieft r43

Marepraana PEEK, qro raro(e lBeirrrr{Baer yupyrre cBoficrBa
laKari clIcTgMbI, He )Ber}1yl,iBat gacToTy rIepeJIoMoB KoH-
cTpJ,'tclllx. CucTeMEI, oru]caHHble aBTopaM[, cneAyeT onpe-
.rleJrr.lTb KaK Tpa!{c[elr4Kyr.spHbre KoHcTp],K!t4[ c O]lllglr.io-
HzuIbHO-OmIlMaJtbHbtM ypoBLI9M XeCTKOCTI.! CT9pXII', OIHa-
KO qeJIbIO yCTaHOBKl,r 3Tr,{X Cr:rCTeM, KaK U Tpa,qri{rzoHHblx,
sB,'IseTas oopMt{poBaH{e crlolIAb'to,4e3a. Horb3s conracuTb-
cr c ,.TBepxI9HI,IeM aBTOpa, qTO WeHEIlJ9Htle XeCTKOCTII

Or,lKcl{pyrou!{x KoHcrpyliur4f [epeBoAur nx B pa3p.sl AuHa-
MlrLrecKlIx TpaHcIIeI[Kyntp]IbIx KoHcTpyKuZft .

Oplreurapyrcl ea gatubre aBTopoB crarrrr, MoxHo rrpea-
noJloxtlTb, riro fipaBxjibr{lii loA6op [apaMeTpoB y{pyfux
cBoitcrB l.r xecrKocrr4 cTepxHrr no3Borfi'f ycKopar6 cpoK],t
KoclHoi KoHcorr4.aa[Hfi u cnorullt]'lolcaa. Bo3H[Kaer Bo-
Ipoc: KaKoBa cTe[eHb TorlHocTlt no.q6opa 3T[x napaMeTpoB?
B crylae trcnonrcolaat,lr rpaar.rq!]olrublx rpancleAuKylrrp-
HbIX CllCleM IIpOII3BOA{T9Jrb fapaHTripyAT MITOTOKpaTHOe

IrpeB6rrrJeHlte xecTKocTl1 lrpoTliB Bo3MoxHbIx HafpySoK rlo-
c.[e ycrar'roBKlr. 3anac npovnocrn crepxll,r r43 r0rKer'Iltla T!I-
TaHa Moxer 6bITb HgAocraroqHbllr, Ii rpr,r HelpaBr-.rnbHoM
pacqeTe rrpou3oriaeT efo leoopMa4t{s.

Creryer orMerI-.ITb HecKo]jbKo rlpl-rHlrl{ru4anbHbtx rop-
M';llrojrorllqecKl,rx BoltpocoB, Bo3HtfKarotlrlx IIpn qreHrir,r

.uafiHoi:i pa6orbr. npex,(e Bcero - 3To o[pe,[e]'ren[e (qpe3-
MepHar cra64[6HocaEr. JloMqHo, qTo HU B Meariq[Hc(oftJ
Hr,r B cou[o.rro {qecKofi EDaKTfiKe cTa6]2,'lbEocr6 lJe Moxer

6HTb qpe3MepEoii. Pe,Ib nAeT o Bo3Mo)KHocTJ4 llplj]\,{9I.IoH!t_rl

TaK Ha3brBaeMblx <rpttlr4jiHbJx" u <nojlyplln ,rtHLlx> cr.IcTeM

cTa6t,ut{la(t !l [o3BoHoqH[Ka, (oTopble, I1o cnpaBoruIfBo-
My 3AKr'lloqeHrm MHOft{x aBTopoB, IIpeIItTcTBytoT pa3BrJTrrto

aereHepaTl{BHr,rx flpoueccoB Ha aMex]toM c ofl epr4poBa]t-
HbIM CeTMeHTOM MeXnO3BOEKOBOM npOMeX)'rKe. (r{aCTOTa
palBI.ITr.tt rtefeHepaTuBHUx nopatieHufi cMexHoro ceIMeHTa
nocne flepe,[Heft ueiiHoil OrrKcau[[ Ha J4)oBHe ueiiHoro
oTAera [o3BoHoqH!{Ka, no IaHHbIM v sonntag, [peBbluraeT
12% nocrc I0-rct:f.ero KaraMH*a). B qaroM rrpaKTlrKa flpu-
MeHeHnr c'ra6rult3fi py!)Illr.ix c14cTeM c pa3rtrqH!rM )poBHeM
xecTKocT4 MoxeT, no cnpaBeJu[BoMy 3aMeqa{ulo aBTopoB,
yMeItbluI,ITb ltacToTy oc.loxHeHl4ft , cBt3aHHbrx c KocTHoil
KOIICOJIITIaIIU9i fi [pO6reI{aM[ .{eleHepaU[i{ cMe)(Hblx
ypoBHefi . Ee3ycnoBHo, [poMo)LTroK Mex]ly gKc[epHMeH-
Ta,qbHllM llcclr9.rloBaHlIeM Ha 6r'roK-npelapaTax fi KrTr{HLitIe-

cKLtM BUeIpeHfeM AaUl{Orl TexlloJrlo ,ltt tD]'IteTcq BecbMa
TIpononxu'renbH6rM, oco6eHHo B c(bepe BueIpeHur pa3r'lq-
H!tX 6l.IoTexHoJloIuri, no3Eo,,LrlrcuMX Docco3AaTb pa3pyrlieH-
Hylo,L'll,I yaajreHHyro oflopHylo oTpyKTrpy ]rpaKTr4qecKu D

flepBo3.[aHHoM B]4Ie. B qe,rov aannag pa60Ta llpel(cTaBIteT
HecoMHenHbl14 !rHT9pec B SKcIIepll149HTaJIbHOM r{ npaKTrrq9-
cKoM rrnaHe r.r Tpe6yeT laJlbHeituerc uccJteloBaHr,rr B K.rm-
uaqecKoft rpaKT[Ke. B]teIpeHI4e oTeqecTBeHHbIX pa3pa6o-
ToK B coepe co3IaHur coBpeMgHHbrx rpaHcrreafiKynrrpHbrx
cI-{cTeM IO3BOJIIZT 6o,'ree XJqpOKO lpr]MeHfrn pa3JIItrIHUe

TexHoJirou,tilocKIle Moaenl' IIp'I cTa6vJIr,I3a{u14 to3BoHoqH!,I-
Ka, a coo'rBeTcTB,'Ioruee LIHcTpyMeHTaJISHoe o69c[eq9H[e
ycTanoBKlz lloao6Hbrx KollcTpyKu4t aacT Do3Mox]tocTb
orpaHnqET6 npriMeHeHh e.[opoIocTotlq!Ix t{MnopTH!rx KoH -
crpyKuI,Ifi.

A.O. D\4a tMocKBa)
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