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HEITPHMAfl 3JIEKTPOHMITYJlhCHAfl MHOCTHMYJI5IU115111 EE 3HAqEHHE 
B JIEqEHHH EOJlhHhIX C ITEPEJIOMAMH KOCTEM fOJIEHH 

B.H. 060JLeHCKUU) A.B. KapneHJW) H.B. 3azopoaHuu 

fBY3 «fopo,z::i;cKa.r1 KJU1HJ1'-IecKa.r1 6oJibHMu;a N 213» ,UenapTaMeHTa 3,z::i;paBooxp aHeHMH M ocKBbI, 

f.BOY B ITO «Poccm1cKJ1M Hay'-IHO-MCCJie,r:i;oBaTeJibCKMM Me,r:i;Mu;MHCKMM YHMBepcMTeT MM. H.J.1. IlMporoBa » 

M MH3,r:i;paBa PoccMM , fBOY BIIO «P occMHCKMM YHMBepcMTeT ,z::i;py m6br Hap o,z::i;oB», M ocKBa , pep 

flpoeeaeHO npocn etcmUBHOe paHaOMU3Up08QHHOe KOHmpO!IUpyeMOe UCCJzeaoeaHUe C Uplb/0 OU;eH 

ICU 3cjxpe1cmueHocmu 3JzeKmpocmuMyflflll;UU Mbtutll; 20JZ eHu (3MC) e npocjJuJZaKmuKe eeH03HbLX 
mpoM603M60flULteCKUX OCJlOJICHeHUU ( BT3O) , COKpaU{eHUU CpOKOB JleLteHUfl u pea6uJZ uma11iuu y 
60fl bHbLX C n epe!lOMQMU ICOCmeu 20Jl eHU. B UCCJleaoeaHUe 6btfl 0 BKfl JOLteHO 60 na11iueHmOB C 

uJoJZupoeaHHbLMU nepeJZoMaMu Kocmeu 20JZ eHu e eo3pacme om 19 ao 67 JZem, nocmynueutux e 
.cmall;UOHap 8 paHHUe (om 0,5 ao 3 Lt) CpOKU nOCJle mpaBMbl. Jl,Jlfl OKOHLtamefl bHOU cjJuKCQll;UU 
ucnoJZ b30BaJZ u uHmpaMeayflJZflpHbLU uJZ u HaKocmHbtu ocmeocuHmeJ. Bee 6ofl bHbte c 11ieJ1 bJO npo
cjJuJZaKmwcu BT3O noJZyLtaJZu aHmuKoa2yJZf!HmHbte npenapambt. B 2pynne uccJ1eaoeaHuf! ( n = 30) 
C n ep BbLX cymOK U 8 me11eHUe 8Ce20 nepuoaa npe6bt8aHUfl 8 cmaU;UOHape 8 aeHb Ha3HaLtaJI U 2 
cea1-1ca 3MC no 3 11. Tpuall;amu na11iueHmaM 2pynnbt cpaeHeHuf! 3MC He npoeoauJZacb. IloKa
JaHo, 11,mo ucnofl b30BaHue 3MC o6ecnel.fuJZo coKpa£«eHue cpoKoe JZeLteHUfl u pea6uJZ umaU;uu, 
JZYLtutee 1ca11,ecmeo ;;1cu31-1u u noJeoJZuJZo u36e:>1camb pa3eumuf! B T3O. floflyLteHHbte npedeapu 
meJZbHbte aaH/-lbte ceuaemefl bCmeyJOm O ll;eJZecoo6pa3HOCmu npuMeHeHUfl 3MC y mpaeMamofl0-
2ULtecKUX 60Jl bHblX HQ paHHeM 20cnumafl bHOM 3mane. 

K JI IO q e Bbl e C JI OB a: TpOM603M60JU1l-leCKJ1e OCJIO)KHeHHH , 3JieKTpOMHOCT11 MYJI51UHH , 
TpOM603M6omrn Jie roLJHOl1 apTep v111 , KaYeCTBO )KH3Hl1. 

Indirect Electroimpulse Myostimulation and Its Role 
in Treatment of Patients with Shin Bone Fractures 
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Prospective randomized controlled study to evaluate the efficacy of electric muscle stimulation 
( EMS) of calf muscles in prevention of venous thromboembofic complications (VTEC), shorten
ing of treatment and rehab ilitation terms in patients with shin bones fractures was pe,formed. 
The study included 60 patients, aged 19-67 years, with isolated shin bones fractures. All patients 
were admitted at early (from 0.5 to 3 hours) terms after injury. For final fixation either 
intramedullary or plate osteosynthesis were used. All patients were on anticoagulant therapy for 
VTEC prevention. In the study group (n=30) 2 suances of EMS, 3 hours each, were pe,formed 
daily from the first day of hospitalization. in 30 patients from the control group EMS was not 
performed. ft was shown that application of EMS ensured the shortening of treatment and 
rehabilitation terms, better quality of life and enabled to avoid VTEC development. Achieved 
preliminary data are indicative of the expediency of EMS application in traumatologic patients 
at early hospital stage. 

K ey words: thromboembolic complications, electric muscle stimulation, pulmonary 
embolism , quality of li fe . 

Bm~,n;eHMe. B eH03Hbie TpoM603M6om1qecm:1e oc

JIO:>KHem-u r (BT3O) - Tp oM6o3 rny60K11x BeH (TfB) 
11 TpoM603M6oJIMR JieroqHoM a pTep 1111 (T3JIA ) - RB 

JIRIOTCR cepbe3HOM ITp06JieMOM 3,n;p aBooxpaHeHMR BO 

BCeM M Mp e. B CT p a H ax E Bp OITbl emero,n;HO MX per11c

Tp 11p y 10T He MeHee qeM y 1 MJIH qeJIOBeK [ 1 ]. J,fa HMX 

Ha1160Jiee Tp ar 11qHbIMM R B JIRIOTCR BHYTPMfOCITM

TaJibHbie BeH03Hbie Tp OM603bl , qacTO OCJIO:>KHRIO~ Me 
Teq eH11e ITOCJieoITep au;110HHor o ITep 110,n;a y x11p ypr 11-

q e c K11 x ITau;MeH TOB. B ycJIOBMRX M H OfOITp O<:pMJib HO

r o CTaI.J;MOHap a BT3O p a3BMBaIOTCR y 1-2% f OCITM-
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TaJIM3MpOBaHHbIX 60JibHbIX J,1 o6ycJIOBJIMBaIOT He 
MeHee 10% Bcex JieTaJibHbIX MCXO,D;OB [2]. Mx qacTO

Ta , HeCMOTpR Ha aKTMBHOe pa3BMTMe M BHe,n;peHMe 

rrpocp11JiaKTJ1qecKMX MepoITpMRTMM , B ITOCJie,D;HMe 

,n;eCRTMJieTMR He TOJibKO He yMeHb11IMJiaCb, HO Bbl

pocJia B 3, 1 pa3a ,n;JIR TfB 11 B 2,5 pa3a ,n;JIR T3JIA. 
y x11pypr11qecKMX ITau;11eHTOB BT3O RBJIRIOTCR BTO

pbI M ITO q acTOTe ITOCJieOITepau;11OHHbIM OCJIO:>KHeHM

eM, BTOpOM ITO qacTOTe ITp11qJ1HOM yBeJI11qeHMR cpo 

KOB ITpe6bIBaHMR B CTaI.J;MOHa pe 11 TpeTbeM ITO q ac

TOTe ITp11qJ1HOM m6eJIM [ 1 -6]. 
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T p a BMa H BJUie TCH Be,n;yw;evr rrpMqJ/IHOM CMepTM l/I 

l/IHBaJIJ/I,D;H OCTJ/I cpe,n;M MOJIO,D;bIX mo,n;evr, a BeHO3Hbie 

TPOM603M60JIJ/Il/I HBJIHIOTCH OCFIOBHOM rrpMql/IHOM CMep

Tl/I rocm·1TaJIM3l/Ip OBaHHbIX TpaBMa TOJIOrMqecKMX 60Jib

HbIX. Ilau;MeHTbI C T paBMaMM OT HOCHTCH K rpyrrrre BbI 

COKOrO pMcKa p a3BMTMH TfB ; orrMcaHHaH B JIMTepa

Type qacTOTa ,n;aHHOrO OCJIO:>KHeHMH Ba pbMpyeTCH B 

3aBMCJ/IMOCTJ/I OT M e T o ,n;a , l/ICIIOJib3 YeMoro ,D;JIH ,n;MarHO

CTJ/IKJ/I T fB , M pacrro Jiome HMH TpoM6a. Bbrnym,n;eH 

HbIM nocTeJib HbIM p e m MM l/IJIJ/I ,n;ame l/IMM06MJIJ/I3au;MH 

O,D;HOM KOH eqHOCTJ/I l/I BbIKJIIOqeHMe MbIIIIe qHOM IIOMIIbI 

MKpOHO:>KHbIX MbI IIILI; rrpMB O,D;l/IT K CHM:>KeHMIO qacTOTbI 

cep,n;eqHbIX COKpaw;e H MM Ha 13% l/I 3aMe,n;JieHMIO Be

H03HOrO K p OB OTOKa Ha 4 7%, q To nOBbIIIIaeT pMCK 

BT3O [7]. P McK Tpo M 6oo6pa3oB a HMH npM ,n;JIMTeJib 

HOM M B JI M KoaryJiorraTMHX c TaH OBMTCH ew;e BbIIIIe. 

McnOJib 30B aHMe MeTo,n;o B npoqrnJiaKTMKM BT3O, Me 

xaHMqecKMX l/IJIJ/I cpapMaKOJIOrJ/Iq e cKMX , nO3BOJIHeT 

CHJ/131/ITb 3a6oJieB aeMOCTb l/I CMe p T HOCTb Tex rrau;MeH

TOB C TpaBMOM, KTO BbI)KJ/IBaeT ITO rrpoIIIeCTBJ/Il/I n ep

BOro ,D;HH B 60JibHMLI;e [7, 8]. 
O6w;enpM3HaHHbIMJ/I MeTo,n;aMM npo cpMJiaKTJ/IKJ/I 

BT3O HBJIHIOTCH p aHHHH aKTMBM3 aLI;MH nau;MeHTa M 

MCnOJib3OBaHMe KOMrrpec cMOHHOr o TPMKOTama l/I cpa p 

MaKonpocpMJiaKTJ/IK J/I. B Ka q e c T B e ,n;o n OJIHMTeJibHOro 

MeTo,n;a npocpMJiaKT J/IKJ/I BT3O y 60JibHbIX , nepeH eC 

Illl/IX cepbe3Hbie o n e pau;MM l/IJIJ/I TH:>KeJibie TpaBMbI , 

MCnOJib3YIOT l/IHTep MMT TMp y row;y ro nHeBMOKOMrrpec 

Cl/IIO KOHeqHOCTeM. ECT b CBe ,n; e H MH O npMMeHeHMJ/I Me

xaHMqecKMX ycTp OMCTB , o6ecneqMBaIOw;Mx HenpepbIB

H bie naCCJ/IBH b ie ,D;B MmeH MH B o n e p Mp OBaHHOM KOHeq

HOCTJ/I nocJie 3 H ,n;onp oTe3Mp OBaHJ/IH KOJie HHOrO cycTa 

Ba [9 - 12]. 
O,n;H aKO y nau;MeH TOB TpaBMaTOJIOrJ/IqecKoro rrpo 

C!)MJIH, T p e6yrow;Mx l/IMM06MJIJ/I3au;MM K OHeqHOCTJ/I l/IJIJ/I 

cpMKcau;MM B a n rra p a T e Ha p y mHOM cpMKcau;MM ( A H cp), 
l/ICTIOJib 3OBa Tb paHHIOIO aKTJ/IBJ/I3 au;MIO , KOMrrpeCCJ/IOH 

Hb IM TpMKOTam l/I nHe BMOK OMnpe CCJ/IIO He Bcer,n;a npe,n;

CTaBJIHeTCH BO3MO:>KHbIM. ¢ a pMaKonpocpMJiaKTJ/IKa 

TpOM603M60JIJ/IqecKMX OCJIO:>KHeHMM OKa3bIBaeTCH He 

Bcer,n;a 3 cpcpe KTMBHOM, o co6eHHO y n au;MeHTOB r pynn 

pMCKa B n e p Mon e pau;MOHHOM nepMo,n;e; MCnOJib 3yeMbie 

nperrapa T bl , l/IX ,D;O3bI l/I pemMMbI npMMeH eHMH n o 

npemH e M y HBJIHIOTCH rrpe,n;MeTOM ,D;MCKyccMM [ 13-1 5]. 
K poM e T oro, HJ/I O,D;l/IH l/13 nepeqJ/ICJieHHbI X MeTO,D;OB 

He 3a,n;e11cTByeT BamHeMIIIMM MexaHM3M, B cpM3MOJIO

r Mqec K MX y cJIOBJ/IHX o6ecn eqMB aIOw;MM HOpMaJibHbIM 

OTTOK BeH03HOM KpOBM , - p a6oTy M bIIIIe qHo -Be H 03 -

H OM noMnbI roJieHM. 

M,n;eH O Be,n;yw;evr p OJIJ/I COKp a w;e HMM MKpOHO:>KHOM 

MbIIIILI;bI B CTMMY JIHLI;l/Il/I Be H O3H Or o OTTO Ka OT H J/I)KHJ/IX 

KOHeqHocTeM 3a po,n;MJiacb e w;e B cepe,n;MH e npourno ro 

BeKa [16]. B 3TOT me nepMO,D; CTaJIJ/I npe ,n;rrpMHJ/IMaTb

CH n e pBbie n o nbITK J/I rrpocpMJiaKTJ/IKJ/I BT3O rryTeM 

ycKopeHMH BeHO3H Or o KpOBOT OKa nocpe,n;CTBOM 3JieK

T p Mq e cKOM CTMMY JIHLI;l/Il/I MbIIIILI; roJieHJ/I B nepMorrepa

LI;l/IOHHOM nepMo,n;e [17-19]. JlyqIIIJ/IX pe3yJibTaTOB ,n;o-

6MJIJ/ICb A. Nico laides M coaBT. [20], onpe,n;eJIMBIIIMe 

On TMMaJibHYIO cpopMy CTMMY JIMpyrow;ero 3JieKTpMqec

K o ro l/IMnyJibCa , l/I C IIOMOru;bIO ycTpOMCTBa 
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Thrombo phy l a ctor ,n;oc ToB e pHo CHM3MJIM qacToT y rroc

Jieorre p a u;MOHHbIX T p o M 6030B rJiy6oKMX B e H Ha 92%. 
Kpo M e T o ro , OH M o npe,n;eJIMJIM rrp e ,n;rroqTMTe JibHYIO 

qaCT OTY l/I rrp o,n;OJI)Kl/ITeJibHOCTb 3 Jie KTpMqe cKoro l/IM

IIYJib Ca, II03BOJIHIOw;ero ,n;o6MTbCH a,n;e KBaTHOro Kpo

BeHaIIOJIH e H J/IH cyp aJibHbIX B e H B «,n;MaCTOJiy» , o6ec

rreq J/ITb HaM6oJiee 3cpcp eKTJ/IBHYIO << CMCTOJiy » l/I 3 Haql/I

TeJibHO yBeJIJ/Iq J/ITb IIJ/IKOBYIO CK Op OCTb KpOBOTOKa Ha 

o6w;et1 6e,n;p e H HOM BeH e n o ,n;aHHbIM ,n;onJie porpacpMM. 

M em,n;y TeM, HeCMOTpH Ha BbICOKYIO npocpMJiaKTJ/I

qecKyIO 3cpcpeKTJ/IBHOCTb , npou;e ,n; y pa 3Jie K T pOMJ/IO

CTMMYJIHLI;l/Il/I (3MC) He HaIIIJia IIIMpoKoro rrpMMe He

H MH B CBH3l/I C l/IHTeHCJ/IBHbI M J/I 6oJieBbIMJ/I ow;yw;eHJ/IH

Ml/I y n au;MeHTOB BO BpeMH M bIIIIe qHo r o COKpa w;e HJ/IH l/I 

HeB03M O:>KHOCTbIO MCnOJib3 0BaHMH 6e3 Ha pK03a B IIOC

Jieorre p a u;MOHHOM nepMo,n;e. 

H o BbIM BMTOK pa3BMTMH MeTo,n;MKM 3MC CBH3 aH c 

IIOHBJieHMeM Ha p b IHKe nopTa Tl/IB HOro anrra pa T a HO

BOro noKoJieH MH V e inopl us, KOTOpbIM JIMIIIe H He,n;o

cTa TKOB CBOJ/IX rrpe,n;IIIeCTBeHHJ/IKOB. Ero rrpMHLI;Mnl/I

aJibHbIM TeXHJ/Iq eCKJ/IM OT JIJ/IqJ/IeM H B JIHeT CH M e HHIO

w;aHCH KOH C!)Mrypau;MH 3JieKTpMq ecKoro l/IMnyJibCa , qTo 

,n;eJia e T rrpou;e,n;ypy 6e36oJie3H e HHOM M MCKJiroqaeT 

n OHBJieH Me TeTaHJ/IqeCKJ/IX MbIIIIeqHbIX COKpaw;eHJ/IM 

[21]. IlpoB e,n;eHHbie l/ICCJie,n;oBaH MH noKa3aJIM yBeJIJ/I

qeH Me 06'be M HOM CKOp OCTJ/I KpOB OTOKa B 12 pa3 l/I IIJ/I

KOB OM JIMHeMH OM CKOpOCTJ/I KpOB OTOKa B 10 pa3 npM 

MCnOJib 30BaHMJ/I yKa3aHHOro ycTpOMCTB a [22]. 
3 JieKT pOMJ/IOCTMMY JIHLI;l/IH - 3cpcpeKTJ/IBHbIM MeTO,D; 

CTMM Y JIHLI; l/Il/I MbIIIIeqH OM noMnbI , OHa y BeJIJ/IqJ/IBaeT 

CKOp OCTb M o6'beM KpOB OTOKa B cocy,n;ax KOHeqHOCTM, 

q To HBJIH eTCH KJIIOqeBb IMJ/I cpaKTOp aMM B npocpMJiaK

TMKe B e H 03H o r o 3acToH M TrB [22 - 24] ; yJiyqIIIaeT 

BeH 03HbIM OTT OK , y M e HbIIIaeT OTeKJ/I l/I 6oJieB OM Cl/IH,D;

p oM y 60JibHbIX C xpOH J/IqecKOM BeH 03HOM H e,n;oc T a 

TOqH OCTb IO, q To B p e3y Jib Ta Te n OBbIIIIaeT Ka q e cTBO 

)KJ/I3H l/I [21 ]; C ycn exoM rrpMM eHJieTCH B Jieq e HMJ/I IIOCT

T P OM 6ocpJie6MTJ/IqecKor o Cl/IH ,D;pOM a M Tpo cp Mq e cKJ/IX 

H3 B [25, 26 ). 
OnMcaHa 3 cpcp eKTMBHOCTb 3MC B npo cpMJiaKTMKe 

M Jieq e H MJ/I cpJie6on aTJ/Il/I y 6ep eMeHHbIX [27], K y nMpO

B a H MJ/I OTeKa KOHeqHOCTJ/I M y JiyqIIIe H J/Il/I KpOBOCHa6-

meHMH KOH e qHOC T J/I n p M Cl/IH ,D;p OM e ,n;Ma6e TJ/Iq e cKOM 

CTOnbI [28 ], B npo cpMJiaKTMKe BT3O y nau;M e HTOB 

r p y nnbI BbICOK Or o p MCKa n ocJie ,D;JIJ/ITeJibHbIX a 6,n;OMJ/I 

HaJibHbIX M H e MpOXMpyp rnq ecKMX o n e pau;MM [29] , noc

Jie ~rn,n;o rrpoTe3Mpo B a HMH Ta3o6e,n;pe HHoro c y cTaBa B 

p aHH e M n o c Jieon e p a u;MOHHOM nep Mo,n;e [30]. ,I(o Ka 3 aHa 

3 cpcpeKTMBHOCTb 3MC B npe ,n;o TBpa w;e HMM a T pocpwM 

MbIIIILI; y nau;Me HTOB B p a HHe M B OCCTa HOBJ/ITe JibHOM 

n e pMo,n;e nocJie p eKOHCTpyKTJ/IBHbIX o rre pau;MM Ha KO

JieHHOM c y cTaBe [31]. Kpo M e T oro, 3MC y.nyqIIIaeT M 

apTepMaJibHbIM npMTOK M OKCMreHaLI;l/IIO TKaHe M [32]. 
Mem,n;y T e M ,n;aHHbie no 3 cpcp e KTMBH_ocTM 3MC B 

npocpMJiaKTMKe BT3O M ee B JIMHHM M Ha cpoKM p e a6M

JIMTau;MM 60JibHbIX TpaBMa TOJIOrJ/Iqe cKoro rrpocpMJIH Ha 

c e ro,n;HHIIIHMM ,n;eHb oTcyTCTBYIOT, qTo M HBMJIOCb no

Bo,n;oM ,D;JIH npoBe ,n;eHJ/IH ,n;aHHOro l/ICCJie,n;oBaHMH. 

UeJib MccJie,n;oBaHMH: ou;e HMTb 3cpcpeKTMBHOCTb 

3MC B npocpMJiaKTMKe BT3O M coKpaw;eHMM cpoKOB 
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Jieq eHMR 11 'pea6J1JIJ1Tau;1111 y 60JibHbIX C ITep eJIOMaMJ1 

KOCTeM ro.rreHM. 

TTAQM EHThl M METO.[(hl 

B ITep110,n; 201 3-2 01 4 r r. Ha 6a3e fKB M~13 ITpoBe

,n;eHo ITpOCITeKTJ1BHOe p a H ,D;OM J13l1p OBaHHOe KOHTpOJIJ1-

pyeMoe J1CCJie,n;oBa H J1e C yqacTMeM ITau;11eHTOB TpaB

Ma To.rror11qecKor o ITpo tj:)11.rrR. 

Kpumepuu B1w1,10'lle1-lu.,i: ITep eHeceHHaR TpaBMa -

ITepe.rroM KOCTeM ro.rreHM, Heo6xo,n;J1MOCTb J1MM06J1JIJ1-

3au;1111 KOHeqHOCTM, cor.rrac11e Ha yqacT11e B 11cc.rre,n;o

BaH11J1. 

K pumepuu UC1w1,10'lle1-lU.?l: OCTpaR TpOM60TJ1qec 

KaR OKKJII03J1R MarMCTpaJib HbIX BeH, ITepeHeceHHaR 

ITapu;11aJibHaR OKKJII03J1R H J1:>KHeM ITOJIOM BeHbI, ITO

CTORHHbIM ITpMeM aHTJ1KOar yJIRHTOB, Heo6xo,n;MMOCTb 

ITPMMeHeH ~ R .rreqe6Hhl X ,ZJ;03 aHTJ1KOaryJIRHTOB, 

ITp11MeHeH11e MMope.rraKcaHTOB B IToc.rreoITepau;110H

HOM ITep110,n;e , Koary.rroITaTMR (He CBR3aHHaR c ,UB C 

CMH,n;poMoM) , Tp OM60LI;J1TOITeHJ1R, reMopparw-!eCKJ1M 

,n;11a Te 3 , XJ1MJ1OTep aITJ1R, J1MITJiaHTl1pOBaHHbIM Kap

,ZJ;J10CTJ1MYJIRTOP , y r poma10r..u;11e HapyrneHMR cep,n;eq 

Horo PMTMa, J1Hq:)eKLI;J1J1 MRfKJ1X TKaHeM HJ1:>KHJ1X KO

HeqHOCTeM. 

B J1CCJie,n;oBaHJ1e 6bIJIO BKJIIOqeHO 60 ITau;11eHTOB C 

J13OJil1pOBaHHbIM ITe p e.rrOMOM KOCTeM roJieHJ1 B BO3pa 

CTe OT 19 ,n;o 6 7 .rreT, ITOCTYITl1BillJ1X B CTaLI;MOHa p B 

paHHMe (oT 0 ,5 ,n;o 3 q) cpoK11 ITOCJie TpaBMbL B o Bcex 

c.rry qaJix ITepe.rroM .rroKaJIM30Ba.rrcR Ha ypoBHe cerMeH

Ta 4 ITO K.rracc11tj:)11Kau;1111 AO/ A S IF. IIau;11eHTbI OTHO

CRT CR K rpyITITe BbICOKOro pMCKa pa3BJ1TJ1R B T3O. 

BceM 60JibHbIM ITPM ITOCTYITJieHJ1J1 ITPOBO,ZJ;J1JIOCb KOM

ITJieKCHOe 0 6c.rre,n;oBaHJ1e, KOTOpoe B o6R3aTeJibHOM 

ITOpR,n;Ke BKJIIOqa.rro y JibTpa3BYKOBOe aHrJ1OCKaH11po

BaHJ1e (Y3AC) c u;BeTOBbIM Kapn:1poBaH11eM KpOBOTO

Ka (aITITapaT Voluson ES, «G eneral Electric »). 

B xo,n;e KJIJ1H11qecKoro 06c.rre,n;oBaHJ1R aKu;eHT11po

Ba.rr11 BHJ1MaHJ1e Ha OITpe,n;e.rreHJ1J1 tj:)aKTOpOB pMCKa 

BT3O: BbIRBJIRJIM yKa3aHMR Ha 3ITJ130,n;br BeH03HbIX 

TpoM6030B 11 3M60.rr11i1 y ITau;11eHTa 11 ero 6JI11matrurnx 

po,n;CTBeHHJ1KOB B aHaMHe3e, YTOqHJIJIJ1 tj:)aKT ITpMeMa 

ITpOKOar y.rrRHTHbIX Me,n;11KaMeHTOB, y meHI..IJ;J1H co611 -

pa.rr11 aKywepcKo- r11HeKo.rror11qecK11i1 aHaMHe3, ITpo

Bo,n;11.rr11 q:)l13J1KaJibHOe 06c.rre,n;oBaHJ1e HJ1:>KHJ1X KOHeq

HOCTeM Ha ITpe,n;MeT xpoH11qecK11x 3a60.rreBaH11i1 a pTe

p11tr J1 BeH, Tpotj:)11qecKJ1X Ha pyweHMM, J1Hq:)eKLI;J10H

HbIX ITpou;eccoB KO:>KJ1 J1 MRfKJ1X TKaHeM. 

Jla6opa Top Hoe 06c.rre,n;oBaH11e BKJIIOqa.rro oITpe,n;e 

JieH11e CTaH,n;a PTHbIX ITOKa3a Te.rretr reMOCTa3MOrpaM

MbI, MapKepoB tj:)116p11HOJIJ13a, q:)l13J10JIOfJ1qecKJ1X aH

TJ1KOary JIRHTOB J1 ITpoq11x ITa paMeTpOB B 3aBJ1CJ1MOC

TJ1 OT xa paKTepa OCHOBHOM ITa TOJIOfJ1J1. 

Ilp11 Y3AC 11cxo,n;Ho ou;eH11Ba.rr11 ITpoxo,n;11MOCTb 

ITOBepxHOCTHbIX J1 r .rry60KJ1X BeH HJ1:>KHJ1X KOHeqHoc

TeM, a TaKme u;e.rreHaITpaBJieHHO BbIRBJIRJIJ1 ITpl13HaKJ1 

Ba pl1K03HOM 6o.rre3HJ1 J1 KJiaITaHHOM HeCOCTORTeJibHO

CTJ1 r.rry60KJ1X BeH. B ,n;aJibHetrweM Y3-KOHTpOJib ocy

r..u;ecTBJIRJIJ1 ITepe,n; OKOHqa TeJib HbIM OCTeOCJ1HTe3OM J1 

ITepe,n; BbIITJ1CKOM J13 CTau;11OHapa, a TaKme BHeITJiaHO

BO ITPM ITORBJieHJ1J1 CJ1MITTOMOB BT3O. 
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CTa611.rr113au;1110 ITepe.rroMa ocyr..u;ecTBJIRJIM ITyTeM 

Ha.rromeHJ1R CKeJieTHOfO BbITR:>KeHJ1R J1JIJ1 C ITOMOI..IJ;bIO 

A H <P. B oTcpoqeHHOM ITep110,n;e ITOcJie KyIT11poBaHJ1R 

OTeKa KOHeqHOCTJ1 ITO,ZJ; KOHTpo.rreM 3OIla BbIITOJIHRJIJ1 

peITO3J1LI;J1IO J1 OKOHqa TeJibHYIO tj:)11Kcau;1110 - J1HTpa

Me,n;y JIJIRpHbIM J1JIJ1 HaKOCTHbIM OCTeOCJ1HTe3. 

KottTpOJibHbie M3MepeHMR oKpy:mHOCTM Ha1160.rree 

Y3KOfO cerMeHTa ro.rreHJ1 (Ha ypOBHe TOqKJ1 B ) rrpOBO

,D;J1JIJ1 eme,n;HeBHO B TeqeH11e ITep110,n;a rocIT11Ta.rr113a 

u;1111, OITpe,n;e.rreHJ1e o6beMa ,ZJ;BJ1:>KeHJ1M B ro.rreHOCTOTI

HOM cycTaBe (cr116aH11e -pa3r116aH11e) - Ha c.rre,n;y10 -

r..u;11e cyTKJ1 ITOCJie OKOHqa TeJibHOfO OCTeOCJ1HTe3a, 3a 

ITOJIHeHJ1e oITpocHJ1Ka S F - 36 c u;e.rrbIO ou;eHKM Ka qe

CTBa :>KJ13HJ1 - Ha 5 - e cyTKJ1 J1 ITOCJie OKOHqaTeJibHOfO 

OCTeOCJ1HTe3a. 

,UJIR ITpOq:)l1JiaKTJ1KJ1 B T3O BCeM ITOCTpa,n;aBWJ1M 

Ha3Ha qaJIJ1 aHTJ1KOary JIRHTbI (Hl13KOMOJieKy JIRpHbie 

reITap11HbI B ITpotj:)11.rraKT11qecKoi1 ,n;o3e) Ha Beeb ITep11-

o,n; J1MM06J1JIJ13aLI;J1J1 KOHeqHOCTJ1 C ITepeBO,ZJ;OM B ,n;aJib 

HetrrueM Ha ITepopa.rrbHbre ITPeITa pa TbL 

B ee 60JibHbie c.rryqaMHbIM o6pa30M 6bIJIJ1 pa3,n;e.rre 

Hbl Ha ,n;Be COITOCTaBMMbie rpyITITbI. y 30 ITau;11eHTOB 

rpyITITbI J1CCJie,n;oBaHJ1R ( 18 MymqJ1H, 12 meHI..IJ;MH, 

cpe,n;HMM B03pacT 42,4± 1,5 ro,n;a) C ITepBbIX cyTOK J1 B 

TeqeHMe Bcero ITepv10,n;a ITpe6brnaHJ1R B cTau;110Ha pe B 

,n;eHb ITpOBO.D;MJIOCb 2 ceaHca 3MC ITO 3 q _ ,U.rrR ITpou;e

,n;ypbr MCITOJib30Ba.rr11 aITITapaT Veinoplus D VT. Ha 

Komy 3a,n;Hei1 ITOBepxHOCTM Ha rpaH11u;e BepxHeM 11 

cpe,n;HeM TpeTM ro.rreHM HaKJia,D;bIBaJIM ,n;Ba caMOq:)J1K

CJ1py10r..u;11xcR 3JieKTpo,n;a, ycTaHaBJIJ1Ba.rr11 pem11M cec 

c1111 3MC; c11.rra 3JieKTp11qecKoro MMITYJibCa ,n;o311po

Ba.rracb J1H,ZJ;J1BJ1,n;yaJibHO C yqeTOM or..u;yr..u;eHMR ITau;11 -

eHTa J1 CTeITeHJ1 BbrpameHHOCTJ1 OTeKa J1 COCTaBJIRJia 

,n;o 50 yc.rroBHbIX e,n;11H11u;. IlocJie MHCTPYKTama ITau;11-

eHTbI J1CITOJib3OBaJIJ1 aITITa pa T caMOCTORTeJibHO. 

y 30 ITau;11eHTOB rpyITITbI cpaBHeHMR ( 1 7 Mymq11H, 

13 meHr..u;MH, cpe,n;HMM B03pacT 44 ,0 ± 2,2 ro,n;a ) 3MC 

He ITPMMeHRJiaCb. 

B OJibHbIX 06e11x rpyITIT aKTJ1BJ13l1pOBaJIJ1 Ha c.rre 

,n;y10r..u;11e cyTKJ1 ITOCJie OKOHqa TeJibHOfO OCTeOCJ1HTe3a. 

CTaTJ1CTJ1qecKyIO o6pa6oTKY ,n;aHHbIX ITpo113Bo,n;11-

.rr11 C ITOMOI..LI;blO ITporpaMMbI Sta tis ti ca J1 aHaJIJ1TJ1qec 

KOfO ITp11.rromeHJ1R K ITporpaMMe Excel. ,U.rrR cpaBHe

HMR ITa paMeTpOB J1CITOJib3OBaJIJ1 KpMTepMM X2 J1 t - TeCT. 

PE3Y JlhTAThl 

H11 y o,n;Horo ITau;11eHTa ITPM ITepB11qHoM 06c.rre,n;o 

BaH1111 He 6bIJIO BbIRBJieHO ITpl13HaKOB TpOM603a Be

HO3HOfO pyc.rra HJ1:>KHJ1X KOHeqHOCTeM, a TaKme ITOCT

TpOM6otj:).rre6HTJ1qecKoro CMH,n;poMa ; y 2 7 ITau;11eHTOB 

(13 (43,3% ) OCHOBHOM rpyITITbI 11 14 (46 ,7% ) rpyITTibI 

cpaBHeHMR) 6bIJIJ1 BbIRBJieHbI KJIJ1HJ1KO- YJibTpa3BYKO

Bbie ITpl13HaKJ1 Ba p11K03HOM 6o.rre3HJ1. -

KaK BJ1,D;H0 J13 Ta6JIJ1LI;bl , ITpaKTJ1qecKJ1 ITO BCeM aHa 

JIJ13MpyeMbIM ITOKa3a TeJIRM ITau;11eHTbl rpyITITbI J1CCJie 

,D;OBaHJ1R ITpo,n;eMOHCTp11poBaJIJ1 ITpe11Myr..u;ecTBa. B eH03-

Hbie TpoM603M60JIJ1qecKJ1e 0CJIO:>KHeHMR K0HCTa Tl1p0-

BaJIJ1 T0JibIW B rpyITITe cpaBHeHMR, J13 HJ1X o,n;Hy T3JIA 

c JieTaJibHbIM J1CX0,D;0M Ha 12- e cyTKJ1 , a B ,n;pyroM CJiy 

qae ITau;11eHTKa 6bIJia BbIITMCaHa Ha 32 - e cyTKJ1. 
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P e3yflbT8Tbl 0CCflBAOB8 H0 R 

CpoKKyrrMposaHMHOTeKa, ,n;eM 

CpoK ,Il;O OKoeqaTeJibHOr o OCTeOCMHTesa , ,Il;HM 

,Il;JIMTeJibHOCTbfOCilMTaJIM3a~MM, ,Il;HM 

"9:acToTa BT3O 

Ys eJIMqeeMe MH,n;eKca SF-36 K 5-M cyTKaM, % 

f pyrrrra 
MCCJie,n;oBaHMR 

5,1±0,5 

7,3±0, 7 

16,6±1 ,0 

0 

24,9 

f pyrrrra 
p cpaBHem1R 

8,2±0,7 <0 ,05 

10,4±0,9 <0 ,01 
17,7 ±1 ,3 >0 ,05 
2 (14 ,3%) <0 ,001 

14,5 <0 ,05 

Ys eJIMqeeMe MH,n;eKca SF-36 rrocJie oKoeqaTeJihHoro ocTeocMHTesa, % 

YBeJIW-IeHMe o6'heMa ,Il;BM:>KeHMM IlOCJie OKoeqaTeJibHOro OCTeOCMHTesa, %: 

61 ,7 46,5 <0 ,05 

crM6aeMe 
pasrn6aeMe 

,II),rnaM 1,,ma o6'beMa ,r:i;BM:>Ke HMM B roJieHOCTOITHOM 

cycTaB e ITOCJie OKOHqaTe JibHOfO OCTeOCJ.1HTe3a ITO 

c p aBHeH MIO C MCXO,IJ;HbIM B rpyrr rr e MCCJie,r:i;oB a HMH 

oKa3aJiacb 6oJiee BbrpameHHOM : cr1,16aH Me y B eJI1,1q1,1 -

JIOCb C 5,7 ± 0,7 ,z::i; o 9,8 ±0 ,8°, pa3rM6aHMe - C 5,1± 0,7 
,z::i;o 15,0±1 ,3°, B rpy rrrre cpaBHe HMH M3MeH e H MH aHa

Jiorw-IHbI X ITOKa 3 a TeJieM OKa3aJIMCb CJie,z::i;yIOrn;MM M : C 

5,4±0,4 ,z::i;o 6,3 ±1 ,2° J.1 C 8,8±0,6 ,z::i;o 9,7± 1,8° COOTBeT

CTBeHHO. 

OBCYm,UEHME 

1-lacTOTa BT30 y 60JibHbIX TpaBM a TOJIOro - o pTO

rre,z::i;1,1qecKoro rrpo cpMJIH rrpM OTCYTCTB MM a,z::i;eKBa T H OM 

rrpocpMJiaKTMKJ.1 COCTaBJIHeT OT 10 ,z::i;o 40%, a rrpM J.1C

ITOJib3OBa H MJ.1 COBpeMe HHbIX MeTO,lJ;OB cpa pMaKorrpo cpM

JiaKTMKJ.1 - OT 3 ,z::i;o 16% [33). KaK ITOKa3aJIM p e3yJib 

TaTbI Haw e r o MCCJie,r:i;oBaHMH, MCITOJib 3OBaHMe 3MC B 

KaqecTB e ,l];OITOJIH MT eJibHOfO cpe,r:i;CTB a rrp o cpMJiaKT J.1 -

KJ.1 BT30 rro3B OJIHeT y JiyqwMTb 3 T OT rroKa 3a T e Jib. 

B cJie,l];CTBMe y c MJieHMH BeHO3HOro OTTOKa y B eJIJ.1q J,1 -

BaeTCH rrpMTOK apTepMaJibHOM KpOB M , yJiyqrnaeTCH 

rrepcpy3MH TKaHeM CTOITbI J.1 roJieHJ.1. IIpMM e H e HMe ,z::i;aH

HOM T e XHOJIOfMJ.1 ITO3BOJIHeT 6 b ICTpO KyrrMp OBa Tb rr e 

p 1,1cp e p 1,1qecKJ.1e OTeKM J.1 TeM caMbIM COKp a T MTb cpOKJ.1 

OK OHqa TeJibHOfO OCTeOCJ.1HTe3a. T peH MHr MbilllU: B y c

JIOBMHX J.1MM06MJIM3a~ MJ.1 KOHeqHOC TJ.1 rrp e rr.HTCTByeT 

pa3 BJ.1TJ.1IO MX a TpO(pMM , qTo 06ecrr e q J.1Bae T y M e Hbllle 

HMe rrpo,r:i;OJI:>KMTeJib HOCTJ.1 rr e p 1,1O,z::i;a p e a 6 J.1JIJ.1Ta~J.1J.1 . 

IIo pTaTMBHOCTb J.1 a BTOH OMHOCTb a rrrrapaTa ITO3 BOJIH

IOT rrpMMeHHTb TeX HOJIOfMIO V e ino plus 1,1 rrpM aM6y

JiaTOpHOM B e,r:i;eHMJ.1 rr a u;MeH TOB B rre p1,1O,z::i; e pea6 MJIJ.1-

T au;MM. 

3aKJIIOT.JeH11e. Ilo Jiy qeHHbre rrpe,z::i;Ba pMTeJibHbre 

,z::i;aHHb ie CB M,l];eTeJibCTBYIOT O ~ e Jiecoo6pa3HOCTJ.1 J.1C

ITOJib 3OBaHMH M eTO,IJ;MK M 3MC y 6oJibHbrx TpaBMa

TOJior JJiqecKor o rrpocpMJIH Ha paHHeM fOCITMTaJibHOM 

8Tarre. 
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