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Cmamb5l nOC8Rl£'1eJ-ta KflUJ-tUlfeCKOMY aHafl U3Y xoab6bt aemeu C HeupoceJ-tJ-tbLMU aeq;opMaU,U.flMU 

cmon ao u lfepe3 l caa nocJZe cyxo:»euJZbHO-MbtU1elf1-tou mpa1-tcno3uu,uu. JfccJZeaoea1-tuR npoeo
auJZu c noMOl£'1blO annapam1-to-npo2paMMHoc0 1wMnJZeKca, ucnofl b3YJOz«ew Memoa npocmpaH
cmee1-tHou MapKepHou euaeopewcmpau,uu, coeMel£'1e1-t1-tbtu c au1-taM0Mempu11,ecKou nJZam(jJop
Mou u 3fleKmpoMuo2parjJoM. OnpeaeJZRJZ u epeMeJ-tHbte, Ku1-teMamulfecKue u KUHemu11,ec1we na
paMempbt U,UKJZa U1a2a. Jl,JZR ou,e1-tKu cmene1-tu acuMMempuu xoab6bt ucnoflb30Baflu napaMemp 
acuMMempuu. KpoMe mow, ylfumbtBaJZu xapaKmep 1-tapyU1e1-tuu noaeu;)IC1-tocmu e cycmaeax, 
cmeneJ-tb ympambt UflU OCJla6JZeHU5/, rjJyJ-t!CU,UU MbLUIU, . Ilpoeeaelilib!U KOMnfleKClibLU Kfl UHUlfeC
KUU aJ-taJlU3 xoab6bt nO38OJl UJl 8bl5/,8Umb U aemafl U3UpOeamb 1-tapyULeJ-tUR qJYHKU,UU noepe;)lcaeJ-t

J-tOU K01-telf1-tocmu ao onepau,uu u Ko1-tcmamupoeamb YilYlfU1e1-tue onopocnoco61-tocmu noepe;)IC
ae1-t1-tou KOHelf1-tocmu, c1-tu:»ee1-tue KOMne1-tcamop1-tou nepe2py3KU Ko1-tmpaJZamepailb1-tou 3aopoeou 
Ko1-telf1-tocmu, yMe1-tbU1e1-tue napaMempa acuMMempuu nocJZe onepau,uu. 

K JI IO lJ e Bbl e C JI OB a: KJil1HJ1l-JeCKJ1 ti aHaJII13 XO,LI,b6bI , Hei1poreHHbie necpopMaUJU1 CTOTI 

y ,LI,eTeM, cyxmKJ1JibHO-MblllleYHa5l TpaHCTIO311UI15I , napaMeTp aCHMMeTpHH. 

Clinical Analysis of Gait and Assessment of Surgical Treatment Outcomes 
in Children with Neurogenic Feet Deformity 

J.S. Kosov, VN. Merkulov, Sh.D. Jmyarov, SA. Mikhailova 

Central Institute of Traumatology and Orth opaedics named after N.N. Priorov, 
Moscow, Russia 

Clinical analysis of gate in children with neurogenic feet deformities before and 1 year after 
musculotendinous transposition was performed. Study was performed using programmable hard
ware complex combined with dynamometric platform and electromyelograph. Temporal, kine
matic and kinetic parameters of a stride cycle were determined. Degree of walking asymmetry 
was evaluated using asymmetry parameter. Besides the pattern of joint mobility disturbance and 
degree of muscular function loss or decrease were taken into account. Complex clinical analysis 
of walking enabled to detect and worked out in details the disturbances of injured extremity 
function before surgery as well as to establish the improvement of weight bearing ability of the 
injured extremity, decrease in compensatory overload of the collateral healthy extremity and 
lowering of asymmetry parameter after surgery. 

Key words : clinical analysis of walking, neurogenic feet deformities in children, musc
ulotendinous transposition, asymmetry parameter. 

3Ha "t-lJ1TeJibHbIJ1 K0HTMHreHT rrau;MeHT0B , Hym,z::i;a10-

I.I.J;J1XCR B one pa TJ1BHOJ1 K0ppeKLI;J1J1 ,z::i;ecpopMau;MM CT0 IT, 

- 3T0 60JibHbie C pa3JIWIHOJ1 opTorre,z::i;w-IeCKOJ1, He

BpOJIOfWieCKOJ1 M He11pOMbI1UeqHQJ1 rraTOJIOrMeM. 3TM 

~ecpopMaLI;MM Hepe~KO RBJIRIOTCR CJie,IJ;CTBMeM rr o 

Bpem,z::i;eHMR ce~aJIMI.I.J;Horo HepBa M ero BeTBe11, a TaK

me Hey,z::i;oBJieTBOpMTeJibH0ro MX JieqeHMR. 1IacTOTa MX 

BapbMpyeT OT 9 ,z::i;o 75% J,1 3aBMCJ1T OT xapaKTepa , 

yp0BHR ITOBpem,z::i;eHMR M ,z::i;aBH0CTJ,1 TpaBMbI [1-6]. ,II: e 

cpopMaLI;MM CTOIT, BbI3BaHHbie ITOBpem,z::i;eHMeM rrepM

cpepMqecKMX HepBOB, BO3HJ1K1UJ1e B ,z::i;eTCKOM BO3pac

Te, HaKJia~bIBaIOT cyru;ecTBeHHbIJ1 0TrreqaT0K Ha co

u;MaJibHYIO a~arrTau;mo M, KaK CJie,IJ;CTBMe , rrpMB0,lJ;RT K 

CHM:>KeHMIO Ka qecTBa :>KJ13HJ1. 

OcHOBHbIM rrp0RBJieHMeM ,z::i;aHHOJ1 rraTOJI0fJ,1J,1 RB

JIRIOTCR Ha pyllleHMR aKTa XO,IJ;b6bI. O6oeKTJ1BJ13aLI;MR 

45 

3TJ1X Ha py1UeHJ1J1 J1 ou;eHKa cpyHKLI;MOHaJibHOro pe-

3YJibTaTa JieqeHMR rrpe~cTaBJIRIOT orrpe~eJieHHhle 

TPY~HOCTM, qTo CBR3aHO C cy6oeKTMBHbIM BOCI1pMR

TMeM ,IJ;BMra TeJibHbIX OTKJIOHeHMJ1 rrpM KJIMHJ1qecKOM 

o6cJie~oBaHMM rrau;MeHTOB. 

BhlCOKaR 3aMHTepecoBaHHOCTb B rroJiyqeHMM 

o6'beKTJ1BHbIX ~aHHbIX 0 rrapaMeTpax XO~b6bI MHMIJ;M

MpOBaJia Jia6opaTOpHbie pa3pa60TKM TeXHOJIOI'MJ1 pe

rMCTpau;MM ~BM:>KeHMJ1 , qTo rrpMBeJIO K ITORBJieHMIO 

arrrrapaTH0-rrporpaMMHbIX KOMITJieKCOB (AIIK) , I103BO

JIRIOI.I.J;MX aHaJIM3MpOBa Tb ~BMJKeHMR B KJIMHJ1qecKMX 

ycJI0BMRX. B CMJIY Toro qTo B ocHoBy pa60TbI 3TMX 

K0MITJieKCOB ITOJIOJKeHbl pa3JIW-IHbie (pM3W:IeCKMe cpe

H0MeHbI , ,l];JIR YHM(pMKaIJ;MM rroJiyqaeMbIX pe3y JibTa

TOB 6bIJI pa3pa6oTaH CTaH~a pTM3MpOBaHHbIJ1 Mem~y

Ha po~HbIJ1 rrpoTOKOJI CGA (Clinical Gait Analysis). 
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Km-rnM11ecKMti aHaJIM3 ,n;BMmeHMiii (KA.TI:) aKTMBHO 

MCIIOJih3yeTCH ,D;JIH ,D;MarHOCTMKM Ha pyrneHMH ,D;BMme

HMM y rrau;MeHTOB C u;epe6paJibHbIM rrapaJIWIOM, IIO

CJie,n;CTBMHMM 11eperrHO-M03rOBOL1 TpaBMbI , IIOBpem,n;e

HMHMM u;eHTpaJibHOM M rr e pMcpepM"C.JeCKOM HepBHOM 

CMCTeMbI M ,n;pyrMMM HeBpOJIOfM"C.JeCKMMM 3a6oJieBaHM

HMM [7-11]. B TO me BpeMJI B OTe"C.JeCTBeHHOM ,n;eTCKOM 

OpTOIIe,D;M"C.JeCKOM rrpaKTMKe TeXHOJIOfMM KA.TI: He IIO

JIY"C.JMJIM rnMpoKoro pacrrpocTpaHeHMH. 

I(eJib MCCJie,n;oBaHMH: rrpoBeCTM o6oeKTMBHbIL1 KJIM

HM"C.JeCKMM aHaJIM3 IIOKa3a TeJieti XO,D;b6br y rrau;MeHTOB 

C HetiporeHHOM ,n;ecpopMaQMeiii CTOII ,n;o M IIOCJie cyxo

mMJibHO-MbirueqHoiii TpaHCII03MQMM. 

IIAIJ;I!JEHThl 11 METO.L(hl 

B Jia6opa TOP MM KJIMHMqecKoiii Cf>M3MOJIOrMM M 6Mo

MexaHMKM I(MTO o6cJie,n;oBaH 61 rrau;MeHT c Heiiipo

reHHhIMM ,n;ecpopMaIJ;MHMM HMmHMX KOHeqHOCTeM. Y 19 
rrau;MeHTOB MCCJie,n;oBaHMH BhlIIOJIHeHhl ,n;o peKOHCT

PYKTMBHO-IIJiaCTMqecKOM orrepaQMM Ha KOHeqHocTM 

rrpM IIOBpem,n;eHMHX MaJio6epu;oBoro HepBa c KJIMHM

qecKOM Ka pTMHOti 8KBMHYCHOM MJIM 8KBMHO-Ba pycHoti 

,n;ecpopMaQMM CTOII. Bo3pacT 60JibHbIX Ba pbMpoBaJI OT 

3 ,n;o 18 JieT. EoJiblliMHCTBO (10) rrau;MeHTOB MMe JIM IIO

Bpem,n;eHMH o6IIJ;ero MaJio6epu;oBoro HepBa, xapaKTe

pM30BaBrnMecJI BbIIIa,n;eHMeM cpyHKQMM rrepe,n;Heiii M 

rrepoHeaJibHOti rpyrrrr Mhrruu;. IIoBpem,n;eHMH r Jiy6o

Koiii BeTBM MaJio6epu;oBoro HepBa ,n;MarHOCTMpOBaHbI y 

7 rrau;MeHTOB, IIOBepxHOCTHOM - y 2. B OCHOBe Hapy

rneHMH Cf>YHKQMM KOHeqHOCTM JiemaJIO OTCYTCTBMe 

TbIJibHOro CrM6aHMH CTOIIbI M, KaK CJie,D;CTBMe, Hapy

rneHMe IIOXO,D;KM. 

OT,n;aJieHHbie pe3yJib TaTbI OQeHeHbI y 42 rrau;MeH

TOB, rrepeHeCWMX pa3JIMqHbie KOM6MHaQMM cyxomMJib

HO-MbIWeqHbIX TpaHCII03MQMM, HarrpaBJieHHbIX Ha BOC

CTaHOBJieHMe aKTMBHOro TbIJibHOro crM6aHMH CTOIIbI M 
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Puc. 2. 11)1KJI rnara. 
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pa3rM6aHMH rraJibIJ;eB CTOIIbI , B cpOKM OT 1 ro,n;a ,n;o 20 
.rreT rroc.rre orrepaQMM. BospacT 60.rrhHhrx BapbMpoBa.rr 

OT 5 ,n;o 37 .rreT. Mcc.rre,n;oBaHMe y 8TMX rrau;MeHTOB rrpo

BO,ZJ;MJIOCb c u;e.rrbIO o6oeKTMBHOM ou;eHKM BOCCTaHOB

.rreHMH Cf>YHKIJ;MM rropameHHOM KOHeqHOCTM, ee orropo

crroco6HOCTM M 6M08JieKTpMqecKOL1 aKTMBHOCTM MbllliQ 

HMmHMX KOHeqHOCTeM. IloBpem,n;eHMH Ma.rr.o6epu;oBoro 

HepBa MMe.JIM MeCTO y 26 (61 ,9%) o6c.rre,n;oBaHHbIX. J,13 

HMX 16 rrau;MeHTaM C Ha pyrneHMeM Cf>YHKQMM o6IIJ;ero 

Ma.rro6epu;oBoro HepBa rrpoBe,n;eHa TpaHcrro3MIJ;MH sa,n;

Heti 60JibWe6epu;oBOL1 MbllliQbI Ha TbIJI CTOIIbI B coqe

TaHMM C TpaHCII03MQMeiii ,ZJ;JIMHHOro crM6a Te.JIB rraJibQeB 

Ha pa:3rM6aTeJIJ1 rraJibQeB, 10 60.JibHbIM C IIOBpem,n;eHM

eM r.rry6oKoiii BeTBM Ma.rro6epu;oBoro HepBa - rrepe

ca,n;Ka cyxomMJIMH ,ZJ;JIJ1HHOL1 Ma.rro6epQOBOL1 MbllliIJ;bI Ha 

TbIJI CTOIIbI. C IIOBpe:>-K,n;eHMJIMJ,1 ce,n;aJIMIIJ;HOro HepBa M 

ero BeTBeiii 6br.rro 16 (38,1 %) rrau;MeHTOB. XapaKTep one

pa TMBHbIX BMerna TeJibCTB y ,n;aHHOM Ka TeropMM rrau;M

eHTOB cyIIJ;eCTBeHHO He OT JIMqaJICH OT OIIMCaHHbIX BbIIIIe 

M 3aBMCeJI OT Toro, cpyHKIJ;MH KaKOM BeTBM ce,n;aJIMIIJ;

HOro HepBa OTCYTCTBOBa.rra. 

KJIMHMqecKMM aHaJIM3 XO,D;b6br rrpOBO,D;MJIM C IIOMO

IIJ;bIO AIIK Elite ( «BTS » , MTaJIMH), ocHoBaHHoro Ha 

MeTo,n;e rrpocTpaHCTBeHHOM BM,n;eoperMcTpaQMM Motion 

capture. Pe3yJihTaTbI Mcc.rre,n;oBaHMM rro.rryqa.rrM B co

OTBeTCTBMM C Mem,n;yHa pO,D;HbIM rrp0TOKOJIOM CG A. 

II poTOKOJI BKJIIO"C.JaeT B ce6JI BpeMeHHbie, rrpocTpaH

CTBeHHbie, KMHeMaTMqeCKMe M KMHeTM"C.JeCKMe rrapa

MeTpbI. TaKme B HeM rrpMBO,D;HTCH HOpMMpOBaHHhie 

,n;aHHbie, paccqMTaHHbie C MCIIOJib30BaHMeM MH,D;MBM

,n;yaJibHbIX B03pacTHbIX, aHTpOIIOMeTpM11eCKMX IIOKa-

3a TeJieti M II OJI a MCIIbITyeMoro. 

OcHOBHOM cpyHKQMOHaJihHOM e,n;MHMQeM rrpM perM

CTpaQMJ,1 M aHaJIM3e XO,D;b6bI HBJIHeTCH QMKJI wara 

([(III; pMC. 1 ), KOTOpbIM MCIIOJih3yeTCH ,D;JIH o6oeKTMB

HOro OIIMCaHMH CTPYKTYPbI XO,D;b6br. [(MK.JI wara Ha

qMHaeTCH C MOMeHTa KOHTaKTa IIHTKM C IIOBepxHOC

TbIO OIIOpbI M 3aKaH"C.JMBaeTCH B MOMeHT BTOporo KOH

TaKTa 8TOM me IIHTKM. Bhr,n;e.rrJIIOT [(III rrpaBOM (I(IIIn) 

M JieBOM ([(III ) HOrM, ero ,D;JIMHa paBHa cyMMe ,D;JIMH 

rrpaBoro (,UIII.ll) M .rreBoro (,UJIIII) wara. Kam,n;bIM [(III 

B cooTBeTCTBMM c rrpoToKo.rroM CG A BK.rrroqaeT B ce6JI 

HeCKOJibKO cpa3 (rrepMO,D;OB), OIIMCbIBaeMbIX BpeMeH

HbIMM M rrpocTpaHCTBeHHbIMM rrapaMeTpaMM (pMC. 2). 
II PM BbrpameHMM ,D;JIMTeJibHOCTM KaKOM-JIM6o cpa3bI B 

Puc. 3. Ilepi:,10~ 

~BOMHOM orropbI. 

1 - ,n:11HaM0MeT
pw-i:ecK11e rrJia 1'

cpopMbI , 

2 - ,n:11HaMJ1Ka 
p e aKu;1111 orropb1 
B BepTJ1KaJibH0JI[ 
I1JI0CK0CTJ1. 
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rrpou;eHTax 3a 100% rrpJ1HJ1MaeTCR ,Zl;JIJ1TeJibHOCTb BCe

ro u;v1KJia. 

BpeMe1-l1--l-ble na pa.1v1,em pbl: 
• rrepv10,z:i; orropbI (stance time) [% , c] - BpeMR KOH

TaKTa Horv1 c orropovr. B TeqeHv1e 3Toro rrepv10,z:i;a rrpo

v1cxo,ri;RT rrpv1eM Beca TeJia C rrpOTJ1BOI10JIO:>KHOM HOrM, 

rrepeKa T CTOITbI, rrepe,z:i;a qa Bee a TeJia J1 OTpbIB CTOITbI. 

,UaHHaR cpa3a UIII BKJIIOqaeT B ce6R rrepv10,z:i; ,[(BOMHOM 

orropb1 ; 

• rrepv10,z::i; rrepeHoca (swing time) [%, c] - BpeMR 

rrepeHoca HOrM, COOTBeTCTByeT O,[(HOOI1OpHOMY rrepv1-

o,z:i;y rrpOTJ1BOI1OJIO:>KHOM KOHeqHOCTM; 

• rrepv10,z::i; ,ll;BOMHOM orropbI (double supp. time)[%] -

qaCTb IJ;J1KJia rnara , Kor,z:i;a o6e HOrM HaXO,[(RTCR B KOH

TaKTe c orropovr (pv1c. 3); 
• ,[(JIMTeJihHOCTb UIII (stride time) [ c]; 

• TeMrr rnara (cadence) [ rnaroB B 1 MMH] - qv1cJio 

rnarOB ( cyMMa rrpaBblX J1 JieBbIX rnaroB , HO He IJ;J1KJIOB) 

B 1 MJ1H. 

ITpocmpaucmBe1-l1-lble napa.1v1,empbl: 
• ,z:i;Jiv1Ha rnara (step length) [M] - paccTORHMe Mem

,z:i;y ITRTKaMM rrpaBOM J1 JieBOM CTOITbl B rrpo,z:i;OJibHOM 

rrpoeKu;v1v1 ( ecJIM rrpaBaR cTorra Brrepe,z:i;v1 , TO 8TO rrpa

BbIM mar; CM. pv1c. 1 ); 
• cKopocTb mar a (velocity) [ M / c] - rrpov13Be,ri;eHv1e 

l.JaCTOTbl m ar a ( TeMrr mar a B 1 C) Ha ,[(JIMHY rrpOTJ1B0-

I10JIO:>KHOrO rnara ; 

• cKopoCTb rrepeHoca (swing velocity) [M / c] - rrpo

J13Be,z:i;eHv1e ,[(JIMHbI UIII Ha ,z:i;Jiv1TeJihHOCTb (BpeMR) rre 

pv10,z:i;a rrep eHoca; 

• ,[(JIMHa UIII (stri de length) [M] ; 

• rnv1pv1Ha (6a3a) rnara (step width) [M] - p accTOR

HMe Mem,z::i;y I1RTKaMJ1 rrpaBOM J1 JieBOM CTOITbl B rrorre 

peqHOM rrp oeKIJ;J1J1 ( CM. pv1c. 1 ); 
• CKOp OCTb XO,[(b6bI (mean velocity) [M /c ] - cp e,z:i;

HRR a pv1cpMeTv1qecKaR cKopocTeM rrpaBoro v1 JieBor o 

rnaroB. 

Kuue.1v1,amu'l{,ecx:ue napaMempbl (,z:i;v1HaMv1q ecKaR 

rOHJ10MeTpv!R) OTpamaIOT o6'beM ,[(BJ1:>KeHJ1M B OCHOB

HblX 6J10KJ1HeMaTv1qecKJ1X 3BeHbRX rrpv1 XO,[(b6e. ,UaH

Hbie rrpe,z::i;cTaBJIRIOTCR B BM,[(e rpacpMKOB aMITJIMTY,[(bI 

,[(BJ1:>KeHJ1M Ta3a, 6e,z:i;pa , roJieHJ1 J1 CTOITbl B Tpex ITJIOC

KOCTRX B rrepv10,z::i;e UIII (pv1c. 4). 
Kuuemu'l{,ecx:ue napaMempbl Bbrc-rncJIRIOTCR Ha oc

HOBaHv1v1 ITOKa3aHMM, ITOJiyqaeMbIX OT BCTp oeHHbIX B 

ITOJI ,Zl;J1HaMOMeTpv1qecKJ1X ITJiaTcpOpM. Ilpv1 KOHTaKTe 

CTOITbI C ITJiaTcpOpMOM Macca TeJia (06w;v1vr u;eHTP Mace) 

rrepe,z:i;aeTCR orrope J1 BbI3bIBaeT B HeM MOMeHT CJ1JI 

rrpOTJ1BOI10JIO:>KHOM HarrpaBJieHHOCTJ1 (TaK Ha3bIBaeMaR 

peaKu;vrR orropbr; CM. pv1c. 3). ,Uv1HaMv1Ka p eaKu;v1v1 orro 

pbr B rrpOTOKOJie rrpe,z:i;cTaBJIReTCR B BJ1,[(e r pacpMKOB 

pacrrpe,z:i;eJieHMR MOMeHTa cv1JI B rrpou;eHTax (0- 100%) 
OT Maccbr TeJia v1crrhITyeMoro B rrepv10,z:i;e UIII B rrpo

,[(OJibHOM, rrorrepeqHOM J1 BepTMKaJibHOM ITJIOCKOCTRX. 

II pv1 HaJiv1qv1v1 rroKa3aHMM v1ccJie,z:i;oBaHv1e x o,z:i;h6b1 

corrpOBO:>K,[(aeTCR perv1cTpau;v1eM rrpOv13BOJibHOM 6v10 -

3JieKTpv1qecKOH aKTJ1BHOCTJ1 J1HTepecy row;v1x J1CCJie 

,ll;OBa TeJIR Mhrrnu; (3M f) . 

AKTJ1B HOCTb MbI1llIJ;- CTa6J1JIJ13a TOpOB CTOITbl rrp v1 

xo,z:i;h6e ,z::i;o v1 rrocJie peKOHCTPYKTJ1BHO-rrJiacTv1qecKOM 
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Puc. 4 . fpaq:nm 
aMrrJIMTY.ll;bI ,n;BJ1-

m e HJ111 KOJi e HHbIX 

cycTaBoB B carJ1T

TaJibH011 IIJIOCKO

CT JII rrpM XO,ll;b6 e . 
06oRCHeHMe B TeK
CTe. 
Ila OCM a6c~MCC -
~MKJI w ara , n o ocM 
op ~MHaT - aMITJIM
Ty~a ~B MJKeHMM B 
r p a~ycax. H a r p a 
qJMKax rrp MCYTCTBy
IOT MeTKM OKOW-Ia HMR 

rrepMo~a orrop br. 
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Puc. 5. AcMMM e T pwrna.rr x o ,n;b6a. 

orrepau;v1v1 v13yqaJiv1 c v1crroJih30BaHv1eM AIIK Myola b 
Clinic ( «BTS», :VITaJIMR). B rrpe,z::i;orrepau;v10HHOM rrepv1-

o,z::i;e perncTpv1pyror.u;v1e 3JieKTpo,r:i;hI pa3Mer.u;aJiv1 B rrpo 

eKu;v1v1 ,[(BMraTeJibHbIX ToqeK rrepe,z::i;HeM 60Jibllle6ep

u;oBOM v1 v1KpOHO:>KHOM MbIIllIJ;. B OT ,z::i;aJieHHbie cp0Kv1 

JieqeHMR ,Zl;JIR rro JiyqeHMR ,z::i;aHHbIX O « HOBOM » cpyHK

IJ;J1J1 rrepecameHHbIX MbIIllIJ; ,z::i;a TqJ1KJ1 ycTaHaBJIJ1BaJIJ1 

B rrpoeKu;v1v1 rrpoxom,z::i;eHMR rrepeca:meHHOM MbIIllIJ;bI. 

IloJiyqe HHhle ITOKa3aTeJIJ1 cpaB HJ1BaJIJ1 C aKTJ1BHOC

TbIO Mbl illIJ; Ha HerroBpe:m,z::i;eHHOM KOHTpana TepaJibHOM 

KOHeqHOCTJ1. 

IIocKOJibKY BO Bcex cJiyqaHx MMeJI MecTo acv1M

MeTpv1qHbIM TJ1I1 XO,Zl;b6bI (pv1c. 5 ), ,Zl;JIR ou;eHKJ1 CTerre

HJ1 acv1MMeTpv1v1 v1crrOJib30BaJIJ1 crreu;v1cpv1qecKJ1M rro

Ka3a TeJib - rrapaMeTp aCJ1MMeTpl1J1 (IIA), KOTOpbIM 

paccqv1TbIBaJiv1 KaK OTHOilleHv1e rrepv10,z::i;0B orropbI ITO

Bpe:m,z::i;eHHOM J1 3,[(0pOBOM KOHeqHOCTJ1 [12]: 

( 
ITO MeHbillMM ) 

TIA = 1 - ITO 6 ~ · 100. 
OJibillJ1J1 

3a HOPMY ITPMHRT ITapaMeTp acv1MMeTpv1v1 , He 

ITpeBbIIllaror.u;v1i1 5%. II pv1 3Ha qeHMHX IT0Ka3a TeJIH OT 

5 ,z::i;o 10% COCT0RHJ1e pacu;emrnaeTCH KaK CKpbITaH 

xpoMOTa , 0ITpe,z::i;eJIReMaH c IT0MOI.IJ;bIO 6MOMexaHMqec

KOM arrrrapaTypbI , CBbIIlle 10% - KaK 0"9:eBM,Zl;HaH 

xpoMOTa [13]. 
II pv1 aHaJIM3e Ha pyrneHMM XO,Zl;b6bI Y"9:MTbIBaJIM CTe

rreHb aCJ1MMeTpv1v1 ITOBpe:m,z::i;eHHOM KOHeqHOCTM ITO 

cpaBHeHMIO co 3,[(0pOBOM, xapaKTep HapyrneHMM ITO,Zl;

BJ1:>KHOCTJ1 B cycTaBax, CTerreHb yTpa Tb! MJIM OCJia6-

JieHJ1R cpy HKIJ;J1J1 MblillIJ;. 

O6pa6oTKY rroJiyqeHHbIX ITO ITPOTOKOJIY CGA ,z::i;aH

HhlX rrpOBO,[(J1JIJ1 B CTaTJ1CTMqecKOH ITporpaMMe 

«STATISTICA» c MCITOJib30BaHv1eM HeITapaMeTpr1-qec

Koro Kpv1Tepv1R ou;eHKJ1 ,Zl;OCTOBepH0CTM ,z::i;aHHbIX MaH

Ha - Yv1THJ1. 

PE3YJihTAThl 11 OBCYm.[(EHME 

Bv10MexaHv1qecKaR cyTb XO,Zl;b6bI - 8T0 coxpaHe

HMe paBH0BeCMR TeJia rrpv1 rrepeMer.u;eHJ1M B ITpOCTpaH-
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Ta6n. 1. BpeMeHHbJe xapaKTep111crnK111 warn JJ.O onepau,111111 
(n = 19) 

BpeMeHHa.H xapaKTe
pv1cTv1Ka wara 

IIepMo,n; onopbr, c 
(25%; Me; 7 5%) 

IIepMo,n; nepeHoca, c 
(Me) 

Il;MKJI Illar a, c (Me) 

* p =0 ,000 2 

3.n;opoBa.H 
KOHellHOCTb 

IloBpem.n;eHHa.H 
KOHellHOCTb 

0, 72; 0, 77; 0, 79* 0,64; 0,68; 0, 72* 

0,457 

1,227 

0,521 

1,201 

CTBe. K OCHOBHbIM ,n;ecTa6MJIJ13MpyIOI.lJ;J,1M BHellIHMM 

cMJiaM OTHOCRTCR Bee TeJia M CMJia MHepu;MM. II pM orro

pe HOrM BO3HMKaeT CMJia peaKLI;MM orropHOM ITOBepx

HOCTM, ,n;ettCTBYIOw;aR Ha CTOITY J1 OTpa:ma10w;aR ,n;ei1-

CTBMe BHellIHMX . CMJI. OcHOBHbIMM 3JieMeHTaMM orrop

HOH peaKLI;MM rrpM XO,rI;b6e 3,ll;OpOBOrO qeJIOBeKa RBJIR.:.. 

IOTCR rrepe,r:i;HMH M 3a,z:i;HMM ToJiqKJ1 Hor. CMJia rrepe,n;

Hero ToJiqKa Ha pacTaeT 6bICTpo, o6ycJIOBJieHa Be COM 

TeJia J1 ,ll;J1HaMJ1qecKMM KOMITOHeHTOM, MaKCMMYM rrpM

XO,lJ;MTCR Ha ITRTKy. B KOHu;e orropHoro rrepMo,z:i;a 6Jiaro-
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@) . 
P11c. 6. fpacpMKM MOMeHTOB CMJI peaKIJ;MM orropbI B BepTMKaJibHOI1 (a) 
v1 rrorrepe-crno11 ( 6) rrpoeKIJ;M.HX ,n;o orrepau;v1v1. 

3,n:ecb v1 Ha pvtc. 7, 10, 11: TeMHa.H KpJ.rna.H - ITOBpem,n:eHHa.H CTOrra, CBeT.rra.H -
3,ll;OpOBa.H, cepa.H - «Kopv1,n:op» HOpMbI. 

P11c. 7. f 0Hv1orpaMMbI KO.rreHHbIX (a) v1 ro.rreHOCTOITHbIX cycTaBOB ( 6) rrpv1 XO,ll;b6e 
,n;o orrepau;v1v1. BbICOKa.H aMITJIMTy,n:a M36bITOT..J:HOro crv16amrn B KOJieHHOM cycTa
Be v1 OTCYTCTBMe TbIJibHOro crv16amrn CTOITbI ITOBpem,n;eHHOI1 KOHet..J:HOCTM. 

P11c. 8. IIpocpMJib 6M03JieKTpM-Y:eCKOI1 aKTMBHOCTM rrepe,n;Hel!l 60JibWe6epu;o
BOI1 MbllllIJ;bI (1) v1 Me,n;v1aJibHOI1 roJIOBKM MKpOHOJKHOI1 MbiillIJ;bl (2) rrpv1 XO,ZJ;b6e 
y nau;v1eHTa c rroBpem,n;ettv1eM o6ru;ero MaJio6epu;oBoro ttepBa. 
a - ITOBpem,n;eHHaH KOHel..JHOCTb , 6 - 3,ll;OpOBa.H. 
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,n;a PR COKpaw;eHMIO MKpOHO:IBHOH MblllILI;bl 

roJieHM rrpOMCXO,lJ;MT 6hlCTpoe crM6aHMe 

CTOITbl B roJieHOCTOITHOM cycTaBe' peaJIJ1-

3yeMoe B 3a,n;HeM TOJiqKe, J1 Hora OTpbl

BaeTCR OT orropbr. MaKCMMYM CMJibI orrop

HOM peaKLI;MM B MOMeHT 3a,n;Hero TOJiqKa 

,n;eHCTByeT Ha o6JiaCTb I ITJIIOCHecpaJiaH

roBoro cycTaBa. Pa3BMBaeMoe rrpM 3TOM 

ycMJIMe rrepe,z:i;aeTCR 3BeHbRM TeJia, co-

BeprnaIOw;MM ,ll;BM:>KeHMe ITO MHepu;MM. 

~Marra30H orropHoi1 peaKLI;MM Me:m,n;y 

TOJiqKaMM OTpa:maeT rrepeKa T CTOITbl. 

Xo,n;b6a 60JibHhlX C O,ll;HOCTOpOHHeH 

Hei1poreHHOH ,n;ecpopMau;MeH CTOIT xa paK

TepM3 y eTCR xpOMOTOH, Bbl3BaHHOH 

CTpeMJieHMeM rrau;MeHTa CHJ13J1Tb B03,n;ei1-

CTBMe y,z:i;apHbIX Harpy30K Ha CTPYKTYPbI 

CTOITbl. TaK, y 19 o6cJie,n;oBaHHbIX ,n;o orre

pau;MM rrau;MeHTOB BbIRBJieHbl J13MeHeHMR 

BpeMeHHbIX xapaKTepMCTMK rnara B BM,n;e 

CHM:>KeHMR BpeMeHM orropbl ITOBpe:m,n;eH

HOH KOHeqHOCTM J1 yBeJIJ1qeHJ1R 3TOro rra -

paMeTpa Ha 3,rI;OpOBOH KOHeqHOCTM 

(p=0,0002), qTQ Bbipa:maJIOCb B yBeJIM

qeHMM rra paMeTpa aCMMMeTpMM B cpe,n;

HeM ,z:i;o 13,4% (Ta6JI. 1). 
IloMMMO COKpaw;eHMR rrepMo,n;a orro

pbl C u;eJibIO CHM:>KeHMR B03,rI;eMCTBMR MO-

MeHTOB CMJI rrepe,n;Hero M 3a,n;Hero TOJILJ

KOB MMeJio MecTo rrepepacrrpe,n;eJieHMe 

KMHeTJ1qecKMX rra paMeTpOB rnara (pMC. 6 ). 
AMITJIMTy,n;a rrepe,n;Hero TOJI"l!Ka J1 CKO

pOCTb ee HapacTaHMR B BepTMKaJibHOH 

rrpoeKLI;MM 6bIJIJ1 CHM:>KeHbI, 3a,rI;HMH TOJI

"9:0K rrpaKTM"l!eCKM OTCYTCTBOBaJI. ~MHa

MMKa MOMeHTOB CMJI B rrorrepe"l!HOH rrpo

eKLI;MM CBM,n;eTeJibCTBOBaJia O JiaTepaJIJ1-

3au;J1J1 rrpoeKLI;MM 3a,n;Hero TOJI"l!Ka Ha CTO

rre - CMew;eHMM TO"l!KM orropHOH peaK

LI;MM J.13 o6JiaCTJ1 I ITJIIOCHecpaJiaHrOBOro 

cycTaBa K o6JiaCTJ1 ITJIIOCHecpaJiaHrOBbIX 

cycTaBOB IV-V rrJIIOCHecpaJiaHrOBbIX cy

cTaBoB, "9:TO KJIMHJ1qecKJ1 COOTBeTCTBOBa

JIO JIOKaJIM3aLI;MJ1 OM030JieJIOCTei1 J1 Ha

TOITTbII.lieH Ha Jia TepaJibHOH ITOBepXHOC

TM ,n;ecpopMMpOBaHHOH CTOITbl. 

KMHeMa TMLJeCKMe rra paMeTpbI XO,ll;b-

6hl OTpa:maJIM J13MeHeHMR aMITJIMTY,rI;hl 

,n;BM:meHMM B cycTaBax, xa paKTepM3YIO

w;Me MMeIOIIJ;MHCR y 60JibHbIX CTerrrram 
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(pMC. 7) - M36bITO"LJHOe CrM6aHMe B K0JieHH0M cycTa

Be M 0TCYTCTBMe TbIJibH0ro crM6aHMR CT0ITbI B ITepM

o,n;e ITepeHoca. 

Ba.tKHbII(.[ K0MIT0HeHT XO,ZJ;b6bI - ,ZJ;J,1HaMJ11:.:£eCKaR 

cTa611JibHOCTb cycTaB0B CT0ITbI, 06ecITe1:.:£J1BaeMaR aK

TMBHOCTbIO Mblllll.J; roJieHJ1. II p11 Ha pacTaHJ1J1 CJ1JibI ITe

pe,n;Hero T0JI"LJKa CT0ITa IT0,ZJ; ,n;ev.ccTBMeM Harpy3KJ1 rrnaB

HO OITYCKaeTCR Ha ITOJI, "LJTO RBJIReTCR p e3y JibTa TOM 

pa60TbI ITepe,n;Hev.c 60JibIIIe6epu;oBOJ/1 MbIIIIIJ;bI B 8KC

u;eHTp111:.:£eCKOM pemMMe. IIp11 ITepeHoce HOI'J1 8Ta MbIIII

u;a pa6oTaeT B K0HIJ;eHTp11qecKoM pem11Me , 06ecITe1:.:£11-

BaR TbIJibH0e cr116aHMe CT0ITbI (ITO,ZJ;'beM HOCKa). B u;e

JI0M aBT0Ma TM3Mp0BaHHbIJ/1 HaBbIK XO,ZJ;b6bI B H0pMe 

peaJIM3yeTCR 3a cqeT HaITpRmeHMR MbIIIIIJ;-CTa611JIJ1-

3a TOpOB CTOITbI: ITpORBJIReTCR ITpe11Myw;ecTBeHHO B 

CJ1JIOBOJ/1 cpyHKIJ;J1M ,ZJ;JIR crn6a TeJiev.c J1 ITpe11Myw;e

CTBeHH0 K0ppeKI.J;MOHHOJ/1 - ,ZJ;JIR pa3rn6a TeJiev.c. B ITp0-

u;ecce HaITpRmeH11R ITpeBaJI11pyeT aHTaroH11cT11qecKaR 

cpyHKI.J;MR. 

B rpyITITe ITau;11eHT0B c IT0Bpem,n;eH11eM o6w;ero 

MaJio6epu;oBoro HepBa J1JIJ1 ero BeTBev.c oITpe,n;eJIRJI0Cb 

3Ha qJ1TeJibH0e CHJ1.tKeH11e 61108JieKTp11qecKOJ/1 aKTJ1B

H0CTJ1 ITepe,n;Hev.c 60JibIIIe6epu;oBOJ/1 MbIIIIIJ;bI J1 IT0Bbl

IIIeHMe aKTMBH0CTJ1 MKpOHO.tKHOJ/1 Mblllll.J;bl (p11c. 8). Ha 

ITOpameHHOJ/1 CTopoHe PMTM aKTMBH0CTJ1 Mblllll.J; aHTa

f0HMCT0B H0CJ1JI CJ1HeprJ1qecKJ1J/1 xapaKTep C J1HBep

c11ev.c aMITJIMTY ,ZJ;HbIX OTHOIIIeHJ1J/1 (p11c. 9 ). AHaJior11q

Hbie J13MeHeHMR ,ZJ;BMra TeJibH0ro HaBbIKa paHee 6bIJIJ1 

BbIRBJieHbI y ITau;11eHTOB C Bpom,n;eHHOJ/1 KOCOJiaITOC

T bIO, a J1MeHHO CJ1Hepr11qecKJ1J/1 TJ1IT aKTJ1BHOCTJ1 

MbIIIII.J;-aHTar0HJ1CT0B, CITOC06CTBYIOill;J1J/1 6JIOK11pOBKe 

cycTaBOB CTOITbI ITPM ,n;ecp11u;11Te ,ZJ;J1HaM11qecKOJ/1 CT a -

6J1JibHOCTM [ 14). 
OcHOBHbIM IT0Ka3a TeJieM, ITpeTepITeBIIIJ1M J13MeHe

HMR IT0CJie 0ITepaTMBH0f0 JieqeHMR, 6bIJI ITapaMeTp 

aCMMMeTpMM, KOTOpbIJ/1 CHJ13J1JICR B cpe,n;HeM ,n;o 5,8 % 
(Ta6JI. 2). 

CT a TMCTM"LJeCKM 3Ha "LJMMaR ,ZJ;MHaMMKa ,ZJ;JIMTeJibHO

CTM ITepMo,n;a 0IT0pbI K0HCTa ™PO Ba Ha T0JibK0 ,ZJ;JIR IT0 -

Ka3a TeJieM 3,D;OpOBOJ/1 K0He"LJH0CTM (p=0,0001), T0r,n;a 

KaK ITPMMeHMTeJibH0 K ITOBpem,n;eHHOJ/1 K0He"LJH0CTM 

cyw;ecTBeHHbIX pa3JIM"LJMJ/1 0TMeqeH0 He 6bIJIO 

(p=0,07). IIoJiy"LJeHHbie ,n;aHHbie CBM,ZJ;eTeJibCTBYIOT 06 

y JIY"LJilleHMM OITOpOCITOC06HOCTM ITOBpem,n;eHHOJ/1 K0-

He"LJH0CTM IT0CJie 0ITepau;M11 J1 CHM.tKeHMJ1 K0MITeHca -

TOpHOM ITeperpy3KM KOHTpaJiaTepaJibHOJ/1 3,ZJ;OpOBOM 

KOHe"LJHOCTM. 

y 8 (19 %) ITau;MeHT0B aHaJIJ13 BpeMeHHbIX xapaK

TepMCTMK IIIara BblRBJ1JI COKpaw;eHMe ITep110,n;a OITOpbI 

c yBeJIM"LJeHMeM ITepMo,n;a ITepeHoca 11, KaK cJie,n;cTB11e, 

BbICOKMe 3Ha1:.:feHJ1R ITapaMeTpa aCJ1MMeTp1111, ITpeBbI

CMBIIIero 10%, "LJT0 KJIMHJ1qeCKM IT0,ZJ;TBepm,n;aJI0Cb 01:.:fe

BM,ZJ;HOJ/1 xpOMOTOJ/1. CTOJ1T 0TMeTJ1Tb, "LJT0 ,n;aHHb ie He

y,n;0BJieTB0pMTeJibHhle pe3yJibTaThl Jie1:.:£eHJ1R 6hlJIJ1 

CBR3aHbI C r Jiy6oKMMM IT0Bpem,n;eHJ1RMJ1 ce,n;aJIMill;H0-

ro HepBa J1 C BbrpameHHbIMJ1 RBJieHMRMJ1 ,n;eHepBau;1111 

KaK CrM6a TeJieM, TaK J1 pa3rM6a TeJieM CT0ITbI. 

OcHOBbIBaRCb Ha ,n;aHHbIX cpyHKI.J;MOHaJibHOM aCMM

MeTpMM ITep110,n;a O,ZJ;MHO"LJHOM OITOpbI B I.J;J1KJie IIIara , 

pe3y JibTa Tb! OITepa TJ1BH0f0 Jie"LJeHMR KJiaCCJ1(pMIJ;Mpo-
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Puc. 9. IIpocpMJib 6Mo-
3JieKTpMqecKoM aK 

Tli1BHOCTli1 Mblllll.l; Jie

BOM (a) M npaBOM (6) 
roJieHeM npM xo~b6e 

60.JibHOro 17 JieT C 

npaBOCTopottHeM HeM

poreHHOM 3KBMttycttou 

~ecpopMau;MeM. 

TeMHaR KpvrnaR - v1K

pOHO.tKHa R MbIIlIIJ;a' 

CBeTJiaR - rr epe,n;HRR 

60JibI1Ie6epu;oBaR. 

BaHbI CJie,n;yIOrn;MM o6pa30M: xop0llIMM pe3y JibTa TOM 

C"LJMTaJIM XO,ZJ;b6y ITPM IT0Ka3aTeJie acMMMeTpMM ,ll;0 5%, 
y,n;oBJieTB0pMJibHbIM - 5-10%, Hey,n;0BJieTB0pMTeJib

HbIM - 6oJiee 10%. 
XopOllIJ1J1 pe3yJibTaT 0TMe"LJeH y 22 (53,66%) ITa

u;MeHT0B, y,n;oBJieTBOpMTeJibHbIM ( CKpbITaR xpOMOTa) 

- y 12 (26,83%), Hey,n;OBJieTBOpMTeJibHbIM (o"LJeBM,D;

HaR xpOMOTa) - y 8 (19,51 %). 
AHaJIM3 KMHeTM"LJeCKMX ITOKa3aTeJiei1 B OT,D;aJieH

HbIM ITepMo,n; BbIRBMJI y JIY"LJIIIeHMe ITa paMeTp0B peaK

u;1111 OITOpbI, a MMeHHO cpopMMpOBaHMe a,n;eKBa THOfO 

3a,D;Hero TOJI"LJKa ITO aMITJIMTy,n;e B BepTMKaJibHOM ITpo

eKI.J;MM J1 ITO JI0KaJIM3aI.J;MM - B ITOITepe"LJHOM (pMC. 10). 
KMHeMaTM1:.:£eCKJ1e ITOKa3aTeJIM OTpamaJIM 3Ha"LJM

TeJibH0e CHM.tKeHMe CTeITeHM CTeITITama B 81 % CJiy"LJa

eB (pMc. 11), "LJT0 CBM,D;eTeJibCTB0BaJI0 06 a,n;eKBaTHOM 

cpyHKI.J;J1J1 ITepecameHHbIX MblllII.J;. 

IIo,n;TBepm,n;eHMeM 8Toro cJiymMJIM rroKa3a TeJIM 

61108JieKTPJ11:.:£eCKOJ1 aKTMBH0CTM rrpM XO,D;b6e (pMC. 12). 
MMeJI MeCT0 CMelllaHHbIJ1 TMII aKTMBH0CTM rrepeca

meHHbIX MbIIIII.J; - Ha cpoHe CMHeprM"LJeCK0f0 HarrpR

meHMR ITp0CJie.tKMBaJIMCb 0T"LJeTJIMBbie BCIIJieCKM aH

TarOHMCTJ11:.:£eCKOJ1 aKTMBH0CTM, "LJT0 CBM,D;eTeJibCTB0Ba

JI0 0 cpopMMpOBaHMM « HOBOM » cpyHKI.J;MM. 

3aKmoqeHJ1e. IIpoBe,n;eHHbIJ1 KOMIIJieKCHbIJ1 KJIM

HJ11:.:feCKMJ/1 aHaJIM3 XO,ZJ;b6bI rrau;MeHT0B C Hei1poreHHbI

MJ1 ,n;ecpopMaI.J;MRMM CT0II IT03B0JIMJI BbIRBMTb M ,n;eTa

JIJ13Mp0Ba Tb Ha pyllleHMR cpyHKI.J;MM IIOBpem,n;eHHOM 

K0He"LJH0CTM. BbIRBJieHHbie JI0K0M0T0pHbie paccTpOM

CTBa , o6ycJIOBJIMBaR ITa T0JI0fM"LJeCKYIO Harpy3KY Ha K0-

JieHHbIM J1 Ta3o6e,n;peHHbIM cycTaBbI IIOBpem,n;eHHOM 

K0He"LJH0CTM, ITPMB0,D;RT K cyw;ecTBeHHbIM J13MeHeHM

RM 0IT0pHbIX peaKI.J;MM M rreperpy3Ke 3,D;OpOBOM K0-

Ta6n. 2. BpeMeHHbie xapaKTepv1cn1Kv1 warn nocne onepa
u,v1v1 ( n = 42) 

BpeMeHHaR xa paKTe- 3,z::i;opoBaR IloBpem,n;eHHaR 

pviCTWKa Illara KOHe"<IHOCTb KOHe"'IHOCTb 

IIepMo~ orrophI, c 0,62; 0,65; 0, 71 0,60; 0,64; 0,69* (25%; Me; 75%) 

IIepMo~ rrepeHoca, c 
0,46 0,48 (Me) 

Umw rnara, c (Me) 1,11 1,12 

* p=0 ,26 
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ryT 6hITh J1CIIOJih30BaHhI B xo,n;e rrpe)];O

rrepau;MoHHOfO IIJiaHMpOBaHMR, rrpM Bhl-
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B YCJIOBIIJIX JIEqEHIIJI ITO IIJIM3APOBY 
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MMH3,n;paBa P occv1v1 , KypraH, Pep 

ff3yLtef-ta au1-taMUKa KO1-tU,e1-tmpaU,UU npoayKmoe 6eJZK080W) y2JZeeoa1-to20) flUnua1-to20) MUl-te
pallbf-t020 06Me1-ta e CbteopomKe Kpoeu u cym0Lt1-tou MOLte y 60 nau,ue1-tmoe c 3aKpbtmbtMu 
Mf-lO:»eecmeef-tf-tblMU nepellOMaMU KOCmeu KOf-te/.ff-tOCmeu 8 npou,ecce Jle/.fef-tUJI, no Memoay JfflU-
3apoea. AKmUBf-tOCmb w,eJZOLff-tOU rpocrpama3bl) 3KCKpeu,uR KaflbU,UR U OKCUnpOllUf-ta) a maK:»ee 
Bbtpa:»ee1-t1-tocmb wnonpomeu1-teMuu) 2UnoKafl bU,UeMuu) 2unoxoJZecmepw-1eMuu u 2unepmpu2JZu
u,epuaeMuu e nepuoae pa1-t1-tux ocJZo;)lc1-te1-tuu mpaeMamuitecKou 6oJZe31-tu yeeJZulf.ueaJZucb copa3-
Mep1-to mR:»eecmu mpa8Mbl. O61-tapy:»ee1-to) LfmO MaKCUMaflbf-tbte U3Mef-tef-tUJI, 8 Mema6oflULfeCKOM 
cmamyce e nepuoae pa1-t1-tux ocJZo:»e1-te1-tuu mpaeMamuLteCKou 6oJZe31-tu 1-ta6JlloaaJZucb y nau,ue1-t
moe) KomopbtM onepau,uR 6btfla npoeeae1-ta 1-ta 2-e-3-u cymKu nocJZe mpaeMbt. KpumepuRMu 
ou,e1-tKu mR:»eecmu M1-to:»eecmee1-t1-tou mpaeMbt e pa1-t1-tue cpoKu mpaeMamuLtecKou 6oJZe31-tu RB
flRJOmrn: eefluLtu1-ta npupocma ypoe1-tR w,eJZOLf1-tou rjJocrjJama3bt) Bbtpa:»ee1-t1-tocmb 2UnoKaflbU,Ue
MUU u wnepKaflbU,Uypuu. J];zumeJ1 b1-toe coxpa1-te1-tue wnoKaflbU,UeMuu u 2UnepKaflbU,uypuu 1-ta 
rpo1-te noebtwe1-tuR coaep:»ea1-tuR e Kpoeu MOLteeu1-tbt 1-ta 3manax mpaeMamulf.ecKou 6oJZe31-tu 
5/BJ/Remrn ceuaemeflbcmeoM 1-tapyllle1-tuR npou,ecca ocmeopenapau,uu u mpe6yem MeauKaMe1-t
mo31-tou KOppeKU,UU. 

K J1 IO ye Bbl e C J1 0 Ba: MHO)KeCTBeHHbie nepeJIOMbI , MeTO,U J1.n113ap0Ba, 6HOXI1MIDI KpOBM. 

Biochemical Indices at Assessment of Traumatic Disease Course 
in Multiple Fractures of Extremity Bones When Treated by Ilizarov Technique 

E.A. Kireeva) M. V Stogov) D. V. Samusenko 

Russian Ilizarov Scientific Center for Restorativ e Traumatology and Orthopaedics, 

Kurgan, Russia 

Dynamics of concentration of the products of protein) carbohydrate) lipid and mineral metabo
lism in serum and daily urine was studied in 60 patients with multiple closed fractures of the 
extremities treated by Jlizarov technique. In the period of early traumatic disease complications 
alkaline phosphatase activity) calcium and hydroxyproline excretion) intensity of hypoproteine
mia) hypocalcemia, hypocholesterinemia and hypotriglyceridemia increased in proportion to 
injury severity. Maximum changes in metabolic status during the period of early traumatic 
disease complications were observed in patients been operated on 2nd-3rd days after injury. At 
early terms of traumatic disease the criteria for evaluation of multiple injury severity were the 
following: increase in alkaline phosphatase level, marked hypocalcemia and hypercalciuria. 
Long-term preservation of hypocalcemia and hypercalciuria on the background of blood urea 
increase at traumatic disease stages confirms the disturbance of osteoreparation and requires 
medicamental correction. 

Key words : multiple fractures , Ilizarov technique , blood biochemistry. 

EoJiblIIJi1HCTBO Ji1CCJie,ZJ;OBaHJi1J.1, ITOCBRIJJ;eHHbIX ou;eH

Ke TRJKeCTJi1 COCTORHJi1R y 60JibHbIX C ITOJI1i1TpaBMOM, 

51 

HarrpaBJieHbI Ha IIOJiyi:.reHMe cpopMy JI , II03B OJI,morn;Mx 

orrpe,n;eJIRTb TRJKeCTb TpaBMbI B OCTpOM rrepMo,n;e , rrp1i1 




