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JIEqEHIIE TIEPEJIOMOB HII)KHIIX KOHEqHOCTEH Y )J;ETEM 
TIPII MHO)KECTBEHHOH II coqETAHHOH TPABME 

B.B. TuMorjJeee) A.B. E01-1aapeHKO) A.A. IJoacoHHblU 

fEOY BIIO «AJITaMCKMM rocy,z::i;apcTBeHHbIM Me,n;MI.J;MHCKMM YHMBepcwreT» MMH3,n;paBa Poccv1v1, EapHayJI, P<P 

B nepuoa C 200] no 2014 2. 6b!JLU U3yl-feHbl pe3yflbmambt Jlel.-feHUR 306 aemeu 8 803pacme om 
] waa ao ] 7 Jlem C nepeflOMaMU HU:»CHUX KOHel-fHOCmeu npu MHO:»eecmeeHHOU U COL-femaHHOU 
mpaBMe. flpoeeaeHa cpaBHUmeflbHaR Ol(eHKa KOHCepeamUBHblX Memoaoe, L-fpeCKO:»CH020 OC
meOCUHme3a annapamaMu 1-tapy:»eHou rpuKcal(uu u no2py:»eH020 ocmeocuHme3a. O1.,(eHueaJl u 
/(.OJIUL-fecmeo OCJ/ 0:»CHeHUU, aJlumeJlbHOCmb u L-fUCJ/0 wcnumaf/U3al(UU, o6i«YJO npoaoJl:»CU 
meflbHOCmb Jle l-feHUR, omaaJleHHbte pe3yfl bmambL U Kal.-feCmBO :»CU3HU 8 CpOKU Om ] waa ao 3 
Jlem nOCJle mpaBMbl. OnpeaeJleHbl noKa3aHUR K UCnOJl b308aHUJO Ka:»eao20 U3 Memoaoe 
ocmeocuHme3a. 
K JI JOY e Bbl e C Jl O Ba : MHO)KeCTBeHHbte noBpe)KfleHlUI , OCTeOCMHTe3, nepeJIOMbl HM)K

Hl1X KOHeYHOCTeH, n en1 , nom1TpasMa, COYeTaHHa>I TpaBMa. 

Treatment of Lower Limb Fractures in Children with Multiple and Concomitant Injuries 

V. V. Timofeev, A. V. Bondarenko, A.A. Podsonnyi 

Altai State M edical University, Barnaul , R ussia 

Treatment results for 306 children (1-17 years) with lower limb fractures accompanied by 
multiple and concomitant injuries were studied during 2005-2014. Comparative assessment of 
conservative treatment, transcutaneous osteosynthesis with external fixation devices and internal 
fixation was performed. The number of complications, duration and number of hospitalizations, 
total duration of treatment, long-term results and quality of life at terms from 1 to 3 years after 
injury were evaluated. Indications to the application of every osteosynthesis technique were 
determined. 
Key word s: multiple injuries , osteosynthesis , lower limb fractures, children, polytrau
ma , concomitant injury. 

BBe)];em1e. C pocTOM qJ1cJia pa3JIJ1qHoro po,z::i;a BbI

COKO3HepreTJ1qecKMX B03,z::i;ei1:cTBMM yBeJIW-IMJiaCb qac

TOTa MHO:>KeCTBeHHbIX J1 coqeTaHHbIX IIOBpem,z::i;eHMM y 

,z::i;eTei1, KOMIIOHeHTaMM KOTOpbIX HBJIHIOTCH T.H:>KeJibie 

rrepeJIOMbI ,D;JIMHHbIX KOCTei1 HM:>KHMX KOHeqHQCTei1, 

qacTO B HeCKOJibKMX cerMeHTax [ 1 -3 ). KoHcepBa TMB 

Hbie MeTO,D;bI JieqeHMH B 3TMX CJiyqa.Hx He 3cpcpeKTMB 

HbI. fMIICOBbie IIOBH3KM He y,z::i;epmMBaIOT perrO3Ml.l;MIO , 

a CKeJieTHOe BbIT.HmeHMe rrpMBO,D;MT K OTp:r1u;aTeJib 

HbIM Cf)M3MOJIOfJ1qecKMM J1 cou;MaJibHbIM IIOCJie,D;CTBM

HM [4-6). KpoMe Toro, ,z::i;eTM BBM,D;y 3MO~MOHaJibHOM 

Jia6MJibHOCTM oco6eHHO THmeJIO rrepeHOCHT OTCYT

CTBMe ,D;BMra TeJibHOM aKTMBHOCTM. ,[(JIMTeJibHbIM rro

CTeJibHbIM pe:>KMM C IIOCJie,z::i;y10rn,MM rrepMO,D;OM pea6M

JIMTal.l;MM HeraTMBHO CKa3bIBaeTCH Ha IICMXOCOMaTM

qecKOM CTaTyce pe6eHKa [7). B CBH3M C 3TMM rrpM Jie

qeHMM rrepeJIOMOB y ,z::i;eTeM Bee qarn,e MCIIOJib3YIOT XM

pypr:r1qecKMe MeTO,D;bI - OCTeOCMHTe3 arrrra pa Ta MM 

HapymHoi1 cp:r1Kca~:r1:r1 (AHct>), oco6eHHO rrorryJIHpHbIM 

B Hawei1 CTpaHe , M rroJiyqMBWMe B TIOCJie,D;Hee BpeMH 

pacrrpocTpaHeHMe MeTO,D;bI BHyTpeHHero OCTeOCMHTe-

3a. Kam,D;bIM J.13 HMX MMeeT KaK CBOM IIOJIO)KMTeJibHbie 

CTOpOHbI , TaK M He,z::i;ocTaTKM. CpaBHMTeJibHa.H ou;eHKa 

5 

MCIIOJib3OBaHMH pa3JIW-IHbIX MeTO,D;OB JieqeHMH rrepe

JIOMOB y ,z::i;eTeM C MHomeCTBeHHOM M c oqeTaHHOM TpaB

MOM B JIMTepaType OCBern,eHa He,z::i;ocTaToqHo , MMeIOT

CH TOJibKO e,D;MHW-IHbie pa60Tbl [8, 9). 
UeJib :r1ccJie,r:i;oBaHJ1H: o rrpe,z::i;eJIMTb tta:r160Jiee 3cp 

cpeKTMBHbie MeTO,D;bl JieqeHMH rrepeJIOMOB HM:>KHMX 

KOHeqHQCTei1 y ,z::i;eTei1 rrpM MHOmecTBeHHOM M coqe

TaHHOM TpaBMe. 

IlAU;J1EHThl 11 METO,Uhl 

B rrep:r1O,z::i; c 2001 rro 2014 r. B KpaeBoi1 KJIMH:r1qec

Koi1 60JibHMu;e CKOpoi1 Me,D;Ml.l;MHCKOM IIOMOllI,M Ea pHa 

y Jia rrpoJieqeHO 306 ,z::i;eTeM c rrepeJIOMaMM HM:>KHMX 

KOHeqHocTei1 rrpM MHomecTBeHHOM M coqeTaHHoi1 

TpaBMe. MaJibqMKOB 6bIJIO 201 (6 5, 7%), ,z::i;eBoqeK -

105 (34,3%). Me,z::i;MaHa BO3pacTa COCTaBMJia 13 JieT. 

,[(eTei1 paHHero BO3pacTa (1-3 ro,z::i;a ) 6b1JI0 13 (4,3%), 
,D;OWKOJibHOro ( 4-7 JieT) - 5 2 ( 1 7%), MJia,z::i;wero 

WKOJibHOro ( 8 -11 JieT) - 6 6 ( 21 , 5%), cpe,z::i;ttero 

illKOJibHOro (12-14 JieT) - 5 2 (1 7 % ) , rro,z::i;pOCTKOBOro 

(15-17 JieT) - 123 (40 ,2o/o). 
IIp:r1q:r1HaM:r1 rrepeJioMoB qaiu;e Bcero cJiym:r1JIM ,z::i;o

pomHo-TpattcrropTHhie rrpo:r1cwecTBMH - 240 (78,5%) 
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ITOCTpa,z::r;aBWJ1X, pe:m:e BCTpeqaJIJ1Cb 6bITOBbie TpaB
MbI - 42 ( 13, 7% ), rra ,z::r;eHJ1R c BbICOTbI 60JibWe co6-
CTBeHHOro p ocTa - 14 (4,6%), YJIJ1qHbie TpaBMbI -
5 (1,6%), Kp J1MJ1HaJibHbie - 4 (1,3%) J1 rrp0MbIWJieH
Hbie - 1 (0,3 o/o). 

CoqeTaHHaR Tp aBMa OTMeqeHa y 245 (80%) ,z::r;eTeJ!I, 
MHO:>KeCTBeHHbie ITOBpe:m:,z::r;eHJ1R orropHO- ,D;BJ1r a TeJibHOJ/1 
CJ1CTeMbI - y 61 (20%). O~eHKa TR:>KeCTJ1 ITOJIYITpaB
MbI cornacHo wKaJie ISS [10] y 159 (52%) rrocTp a,z::r;aB
wYix He rrp eBbIWaJia 17 6aJIJIOB, y 78 (25 ,5%) COOTBeT
CTBOBaJia 17- 25 6aJIJiaM, y 50 (16 ,3%) - 26- 40 6aJI
JiaM, y 19 (6,2%) rrpeBbICJ1Jia 40 6aJIJIOB. 

1-leperrHo- Mo3r OBbre TpaBMbI (1..!MT) pa3JI11qHoM 
CTerreHJ1 TR:>KeCTJ1 Ha6mo,z::r;aJi l1Cb y 238 (77 , 7%) qeJIO
BeK, J13 Hl1X COTpRC eHl1R r OJIOBHOr o M03ra y 15 1 
(63,4%), y w J16b1 r oJIOBHor o M03ra y 87 (36 ,6%). B rro
,z::r;aBJimow;eM 60JibWJ1HCTBe CJiy qaeB J1MeJia MeCTO 3aK
pbITaR 1..!MT - 214 (89,9%) ,z::r;eTeM. IlepeJIOMbI KOCTeM 
CBo,z::r;a J1 OCHOBaHJ1R qeperra OTMeqaJil1Cb y 26 ( 10, 9%) 
ITOCTYITJ1BWJ1 X , BHyTp11qep e rrHbi e KpOBOJ13 JIJ1RHl1R -

y 21 (8,8%), rrepeJIOMbI KOCTeJ/1 Jil1~eBor o CKeJieTa - y 
3 ( 1,3%), ITOBepxHOCTHbie TpaBMbI rOJIOBbI B B11,D;e paH 
11 cca,z::r;YIH - y 26 (10,9%). 

TpaBMbI r p y,z::r;HOJ/1 KJieTKl1 BbIRBJieHbI y 16 (5 ,2%) 
rrau;MeHTOB, rrep eJIOMbI pe6ep - y 7, ITHeBMOTOpaKC 
- y 5, r eMOTOpaKC - y 1, reMOITHeBMOTOpaKC - y 5, 
y w 116b1 Jiern11x - y 8, cep,z::r;u;a - y 1. CJie,z::r;yeT 3aMe
TJ1Tb, qTo BBJ1,D;Y oco6eHHOCTeJ/I CTpoeHJ1R ,z::r;eTCKOr o 
cKeJieTa, rrJiaCTJ1qHocTJ1 pe6epHoro Ka pKaca TR:>KeJibie 
ITOBpem,z::r;eHl1R opraHOB rpy,z::r;HOJ/1 KJieTKl1 He BCer,z::r;a 
corrpoBom,z::r;aJIOCb rrep eJI0MaMJ1 pe6ep. 

3 aKphlThle ITOBpe:m:,z::r;eHJ1R BHyTpeHHJ1X opraHOB 
)KJ1B0Ta 11MeJI11 MeCTO y 40 ( 13%) qeJIOBeK, J13 HJ1X y 
5 6bIJil1 ITOBpe:m:,z::r;eHbI cpa3y )];Ba opraHa , y O,D;HOro -
TpYI. H aJ160Jiee qacTO BCTpeqaJil1Cb y w J16bI rroqeK 
(18), rroBpe:m:,z::r;eHYIR rreqeHJ1 (10) , ceJie3eHKJ1 (10), pa3-
pbIBbI K11rneqHJ1Ka ( 4), MoqeBoro rry3bipR (2), 6pbI-

:>KeJ/IKl1 (3). Y 2 IT0CTpa,z::r;aBWl1X OTMeqaJil1Cb OTKpbI
Tbie rrp0HJ1KaIOrn;J1e paHeHJ1R 6pIOWHOJ/I ITOJI0CTJ1 6e3 
ITOBpe:m:,z::r;eHJ1J/I BHyTpeHHJ1X opraHOB. O,z::r;HOBpeMeHHO 
TpaBMbI o praHOB rp y ,D;HOJ/1 IWeTKJ1 11 )KJ1BOTa BbIRB

JieHbI y 5 ,z::r;eTeJ/1. 
Bcero ,z::r;11arHOCTJ1pOBaHO 33 7 rrep eJIOM0B ,D;Jil1HHblX 

KOCTeJ/1 HJ1)KHJ1X KOHeqHOCTeJ/1. EOJibilll1HCTBO, 172, 
COCTaBJ1JIJ1 rrep eJI0MbI 6e,z::r;pa , 113 HJ1X 19 ( 11 % ) OT
KpbITbie. Ilep eJIOMOB KOCTeJ/1 roJieHJ1 6bIJIO 165, J13 
HJ1X OTKpbITbIX - 40 (24 ,2%). Ilep eJIOMbI 0,D;HOro cer
MeHTa HJ1)KHJ1X KOHeqHOCTeJ/1 BCTp eqaJIJ1Cb y 278 
(90,8%) ITOCTp a,z::r;aBWJ1X, ,D;BYX - y 25 (8 ,2%), Tpex -
y 3 (1%). 

IlpYI ou;eHKe TR:>KeCTJ1 rrep eJIOMOB J1CITOJib30BaJil1 
KJia ccJ1 cp 11Ka~mo AO P edia tric Compreh en si ve 
Classi f icati on of L on g-Bon e Fractures (PCCF) [11]. 
Ilep eJIOMOB ,D;J1acp113a 6e,z::r;peHHOJ/I KOCTl1 (32-D) 6bIJIO 
106 (6 1,6%), rrpoKCJ1MaJibHOro oT,z::r;eJia (31-E,M) -
42 (24,4%), ,D;J1CTaJibHOro (33 - E ,M ) - 24 (14%), ,D;J1a 
Cf) J13a r oJieHJ1 (42-D) - 122 (73,9%), rrpOKCl1MaJibHO
r o oT,z::r;eJia roJieHYI (41-E,M ) - 11 (6, 7%), ,z::r;McTaJibH0-
r o (43-E,M) - 32 (19,4%). OTKpbITbIX rrep eJIOM0B 
I T11rra rro KJiacc11cp11Ka~J1J1 AO [ 12] OTMeq eHo 34, 
II - 19, III - 6. 

IlOM J1M O y Ka 3 aHHbIX ITOBpe m ,z::r;e H l1J/I y rrau;J1eHTOB 

BbIRBJieHO ew;e 96 rrep eJIOMOB KOCTeJ/1 ,z::r;py r YIX JIOKa
JIJ13aLI;J1J!I , 113 HJ1X 88 3aKpbITbIX 11 8 OTKpbITbIX: rrepe
JIOMbI KJIIOqJ11.J;bI (9), ITJieqa (20 ), rrpe,z::r;rrJieqbR (1 8), KO
CTeJ/1 K11CTJ1 (3 ), Ta3a 11 BepTJIY:>KHOJ/1 BITa,D;J1HbI (34) , 
Kpecni;a (3), rrep eJIOMbI I103BOHOqH11Ka (9) , a TaK:m:e 
pa3pbIBbI KpeCTLI;OBO-ITO)];B3,D;OWHbIX coqJieHeHJ1J/I (7 ), 
C11M(f)J13a ( 2)' BbIBJ1X 6e,z::r;pa ( 1 ). 

Ilpo u;e cc OKa 3 aHJ1R ITOMOill;J1 ,z::r; e TRM C MHO:>Ke C

T Be HHOJ/1 J1 c o q e TaHHOJ/1 TpaBMOJ/1 ycJIOBH O pa3,tI;e JIR

JIJ1 Ha 3TaITbI: peaHJ1Mau;J10 HHbIJ!I, rrpocpYIJibH b IJ/1 KJIJ1 -

HJ1qecKJ1J/I J1 p ea6J1JIJ1TaLI;J10HHbIJ/I corJiaCHO K0Hu;err 
LI;J1J1 B .A. CoKOJIOBa [ 13 ]. 

P11c. 1. B OJib Ha.H C. 5 JieT. ,lJ;MarH03 : T.H.JKeJia.H CO-Y:eTaHHa.H TpaBMa, 3aKpbITa.H -Y:eperrnO- M03fOBa.H TpaBMa , COTp.HceHJ.1e fOJIOB 

H OfO M03ra , Tyrra.H T paBMa )KJ.1BOTa , pa3 pbIB ceJie3eH KJ.1 , OTKpbITbIM OCKOJib t..J:aTbIM MeTa3IIJ.1 (p vI 3 apHbIM rr e p e JIOM ,ll;J.1CTaJibHOf0 

OT,n;eJia JieBoro 6e,n;pa co CMe~eHJ.1eM OTJIOMKOB (33-E/ 2.2). 

a - peHTrettorpaMMbI ,n;o orrepau;m1, 6 - rroc.rre ocTeocMHTe3a arrrrapaToM M.rrv13ap0Ba, B - BHernHMM BM,n; 60.rrbHOM t..J: ep e3 3 He,n; r10c.rre 
T paBMbI. 

6 
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,I(JIR JieqeHJ1R rrepeJIOMOB Hl1:>KHJ1X KOHeqHOCTeH Ha 

3Tarrax l1CITOJib3OBaJIJ1 KaK KOHcepBaTMBHbie, TaK l1 

orrepaTMBHbie M eTO,[I;bI. IIp11 OTCYTCTBJ1l1 CMew,eHMR 

OT JIOMKOB 11 rrepeJIOMax, CTa6l1JibHbIX ITOCJie O,ll;HOMO

MeHTHOH pyqHoi1 p erro311u;1111, a TaKme y rrau;11eHTOB, 

HaXO,[I;Rill,l1XCR B Kpai1He TR:>KeJIOM COCTORHJ1l1, OCHOB

HbIM l1 qacTO OKOHqa TeJibHbIM MeTO,[I;OM JieqeHJ1R RB

JIRJiaCb fl1ITCOBaR l1MM06l1Jil13au;l1R. 

II p11 HaJI11q1111 cMew,eHMR, He rro,z:i;,z:i;a10w,erocR o,z:i;

HOMOMeHTHOH KOppeKIJ;l1l1 l1JIJ1 y,n;epmaHMIO fl1ITCOBOH 

ITOBR3KOH, l1CITOJib3OBaJil1 CKeJieTHOe BbITR:>KeHMe, 

AH<t> 11 MeTO,[I;bI BHyTpeHHei1 cp11Kcau;1111. KaK rrpaB11-

JIO, OCHOBHOH l1 OKOHqaTeJibHbIH MeTO,[I; JieqeHMR rre

peJIOMa orrpe,n;eJIRJIJ1 ITOCJie CTa6J1JIJ13aIJ;J1l1 COCTOHHJ1H 

rrau;11eHTa Ha rrpocpMJibHOM KJIJ1H11qecKOM 3Tarre. C Jie

,n;yeT OTMeTJ1Tb, qTo B rrepv1O,n; c 2001 ITO 2007 r. rrpe

MMyw,ecTBeHHO l1CITOJib3OBaJIM CKeJieTHOe BbITR:>KeHMe 

11 AH<t>, Haq11HaH c 2008 r. 6oJiee umpoKo cTaJIM rrpv1-

MeHRTb BHyTpeHHJ1H OCTeOCMHTe3. 

Ha peaHJ1MaIJ;J1OHHOM 3Tarre rrp11 3aKpbITbIX rre

peJIOMax fl1ITCOBaR l1MM06MJil13aIJ;J1R MCITOJib3OBaHa 

B 135 CJiyqaJix, CKeJieTHOe BbITR:>KeHMe - B 146, oc-

P1,1c. 2. BoJibHa.H E. 8 JieT. ,Il)rnrno3 : T.H

meJia.H coqeTaHHa.H TpaBMa, 3aKpbrTa.H 

qeperrnO-MO3fOBa.H TpaBMa , COTp.HCeHli1e 

rOJIOBHOro MO3ra , Tyna.H TpaBMa )KJ:1BO

Ta, pa3pbIB 6pbrmei1Kli1 TOHKOM Kli1WK!i1 , 

reMonep!i1TOHeyM , 3aKpbITbIM nepeJIOM 

JIOHHOM Ji1 ce,r:i:aJIJi1llJ;HbIX KOCTei1 cnpaBa , 

3aKpbITbIM OCKOJibqaTbIM nepeJIOM ,lJ;li1a

cp!i13a npaBOM 6e,r:i:peHHOM KOCT!i1 co CMe 

w;eHJi1eM OTJIOMKOB (32-D/ 4.2) . 
P ettTrettorpaMMbI rrp.1,1 rrocTyrrnett.1,1.1,1 (a), 
rrocne ocTeocMHTe3a rso3~eM c 6noKMpo
sattMeM ( 6) .1,1 crrycni: 6 Mee rrocne TpaBMbr 
.1,1 y ~aneHMH rno3~H ( B ) . 

P1,1c. 3. BoJibHOi1 Y . 14 JieT. ,UJ:1arno3 : 

coqeTaHHa.H TpaBMa, 3aKpbrTa.H qepen

HO-M03roBa.H TpaBMa, COTp.HCeHli1e ro

JIOBHOro M03ra, 3aKpbITbIM nepeJIOM 

06e11x KOCTei1 Hli1mHei1 1 / 3 JieBoi1 roJie

Hli1 co CMew;eHli1eM OT JIOMKOB ( 4 2-D / 4.1 ). 
P ettTrettorpaMMbI ~o orrepau;.1,1.1,1 (a) .1,1 rroc
ne OCTeOCJ/1HTe3a TMTaHOBbIMJ/1 3naCTW-Iec

KJ/1MJ/1 CTepmHHMJ/1 ( 6). 
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TeocMHTe3 AH<t> - B 56. Ilp11 OTKpbITbIX rrepeJioMax 

I T11rra rrocJie rrepB11qHoi1 x11pypr11qecKoi1 06pa60TKJ1 

y 13 rrau;11eHTOB l1CITOJib3OBaJil1 CKeJieTHOe BbITR.tKe

HMe , rrpv1 II v1 III TMrrax - ocTeocv1HTe3 AH cp 
(29 ,z:i;eTei1; pv1c. 1 ). 

Ha rrpocpMJibHOM KJIMHMqecKOM 3Tarre rrpl1 8 6 rre

peJIOMax OKOHqaTeJibHbIM MeTO,[I;OM JieqeHMR HBJIHJiaCb 

fl1ITCOBaR ITOBR3Ka, rrpM 39 - CKeJieTHOe BbITR:>KeHMe. 

IIocJie cpopMI1pOBaHl1R rrepBMqHoro KOCTHOfO cpaw,e

Hl1H l1 BbIITMCKM rrau;11eHTa C ITOCJie,n;y10w,ei1 pea6J1JIJ1-

Tau;v1ei1 CKeJieTHOe BbITH:>KeHMe 3aMeHHJIJ1 fMITCOBOH 

IlOBH3KOH ,z:i;o ITOJIHOfO cpaw,eHMR rrepeJIOMa. Bee 56 
AH<t> , ycTaHOBJieHHbIX Ha peaHv1Mau;11OHHOM 3Tarre, 

l1CITOJib3OBaJil1 KaK OCHOBHOH l1 OKOHqa TeJibHbIH Me

TO,ll; JieqeHMR. II PM OCTaJibHbIX rrepeJIOMaX BbIITOJIHeHO 

156 orrepau;11i1 C rrpv1MeHeHJ1eM pa3HbIX Bl1,[I;OB OCTeo

CMHTe3a. B 12 cJiyqaHX MCITOJib3OBaH BHe1llHJ1H OCTeo

CMHTe3 AH<t> , B 144 - BHyTpeHHMH, KOTOpbIH B 115 
CJiyqaJIX 6bIJI rrpe,n;cTaBJieH MHTpaMe,n;y JIJIRpHbIM oc

TeOCMHTe3OM fBO3,[I;RMl1 C 6JIOKMpoBaHMeM ( pv1c . 2) 
M TMTaHOBbIMJ1 3JiaCTJ1qecKMMM CTep:>KHRMM (pv1c. 3), 
B 19 - HaKOCTHbIMJ1 ITJiaCTMHaMM C l1CITOJib3OBaHl1eM 
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CTaH ,n;a p T H OM ( pMC. 4) MJIM MOCTOBM,ZJ;HOM TeXHMKM 

(pMC. 5 ), B 10 - K aHIOJIMpOBaHHbIMM BMHTaMM (pMC. 6) . 

y 3 ,n;eTeM BbIITOJIHe H BHyTpeHHMM OCTe OCMHTe3 Tpe x 

cer MeHTOB, y 25 ,n;eTeM - ,ZJ;Byx (pMC. 7). Y ,n;eTeM MJia,n; 

IIIMX BO3p a c T HbI X rpy rm K X Mp y prw-re cKOMY JieqeHMIO 

rrepeJIOM OB H M:>KHM X KOHe qHOCTe M rrpM6eraJIM B 32 , 1 % 
CJiyq aeB , B CTapIIIMX BO3 paCTHbIX rpyrrrrax - yme B 

68,3% . 

IT pM B H e rrrne M o c TeocMHTe3e MCITOJib3 0BaJIM AH cp 
rrpOM3B O,ZJ;CT Ba OITbIT H o r o 3 aBo,n;a PHU «BTO» MM. aKa

,n;eM MKa f .A . l1JIM3 apo Ba , rrpM BHyTpe HHeM - KOHCT

pyKIJ;MM qrnpMbI «SYNTHES» ( lllBei1~apm:r). IlocJie 

Puc. 4. B oJibHa.H M. , 11 Ji eT. 

,lJ)1arH03: TR?-KeJia.H coq eTaHHa.H 

TpaB M a, 3 aKpbI T a.H q e p e rrHO

M O3 f OBa .H T p a BMa , COTp.Hc e m1 e 

roJIOBHor o MO3ra , y un16 rroqeK, 

3aKpb!T bI J/l qpe3Be pTe JibHbIJ/l rr e 

peJIOM JieBor o 6e,r:i:pa co cM ew,e

HI1eM OT JIOMKOB 11 OTpbIBOM 60Jib

WOfO BepTeJia (31-M/ 3/ 1 III) , 
3aKphlThl J/l rr e peJIOM JIOHHOJ/1 11 

ce,r:i:aJII1W,HbIX KOCTeJ/1 CJieBa. 

a - p ettTr ettorpaMMa ,n;o onepa
Ql1l1 , 6 - TIOCJie OCTeOCJ1HTe3a Bl1H
TOM 11 LCP P edia t ric Hip Plate, 
B - qep e3 6 Mee nocJie onepaQ1111 , 
2 - cpyHKQl10HaJibHbIJ1 p e3yJibTaT 
Jie '--IeHMH qepe3 6 Mee, nJiaCTMHa 
y,n;aJieHa . 
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OCTeOCMHTe3a BHeIIIHIOIO MMM06MJili13aIJ;MIO rMITCOBbl

MM ITOBH3KaMM He MCITOJib30BaJIM. 

IlpM OTCYTCTBMM rrpOTMBOITOKa3aHMM co CTOpOHbl 

,n;pyrMX CMCTeM opraHOB ocyrn;eCTBJIHJIM paHHIOIO aK

TMBHYIO M06MJIM3aIJ;MIO rrau;MeHTOB. ,UeTeM C O,ZJ;HO

CTOpOHHMMM rrepeJIOMaMM aKTMBM3MpOBaJIM Ha 2-e-

3 - M cyTKM ITOCJie orrepau;MM, rrpM ITOMOill;M xo,n;yHKOB 

MJIM KOCTbIJieM , c ,n;o3MpoBaHHOM Harpy3KOM Ha rro

Bpem,n;eHHYIO KOHe'-lHOCTb. IlpM 6MJiaTepaJibHbIX M 

KOHTpaJiaTepaJibHhlX rrepeJIOMaX oceByIO Harpy3KY 

pa3peIIIaJIM '-Iepe3 3 - 6 He,n; npM ITOHBJieHMM rrpM3Ha

KOB rrepBMqHoro KOCTHOro cparn;eHMH. IlocJie BbIITMC

KM rrau;MeHTbI HaXO,IJ;MJIMCb rro,n; Ha6JIIO,ZJ;eHMeM Bpa qa 

Ka6MHeTa ,ZJ;OJieqMBaHMH rrpM CTa~MOHape C o6H3a

T e JibHOM KOHTpOJibHOM HBKOM 1 pa3 B MeCH~ ,n;o Bbl3-

,n:opoBJieHMH. 

,UJIH cpaBHMTeJibHOrO aHaJIM3a 3cpcpeKTMBHOCTM 

pa3JIMqHblX MeTO,ZJ;OB JieqeHMH BCex 60JibHbIX pa3,n;e

JIMJIM Ha TPM rpynrrb1. B 1-IO rpyrrrry (n=63) BKJIIO

qMJIM rrau;MeHTOB , y KOTOpbIX OCHOBHbIM M OKOH'-la

TeJibHbIM MeTO,ZJ;OM JieqeHMH rrepeJIOMOB HM:>KHMX KO

HeqHOCTeM 6bIJI BHeIIIHMM ocTeocMHTe3 AH¢; BO 

2-IO (n=129)- OCTeOCMHTe3 C MCITOJib30BaHMeM Me

TO,ZJ;OB BHyTpeHHeM q)MKCaIJ;MM , 3-IO rpyrrrry COCTaBM

JIM 114 60JibHbIX rroJiy'-laBIIIMX KOHCepBa TMBHOe Jie

qeHMe. Ilo OCHOBHbIM rrapaMeTpaM (rroJiy, B03pacTy, 

Puc. 5. BoJibHOM -Y:. 
7 JieT. LJ:11arno3: TH.?-Ke

JiaH coqeTaHHa.H TpaB

Ma , 3aKpbITa.H qepentto

MO3roBa.H TpaBMa, yw116 

rOJIOBHOrO MO3ra, 3a

KphlThlJ1 B,D:aBJieHHhlJ/1 

rrepeJIOM JI06HOJ/l KOCTl1 

crrpaBa , Tyrra.H TpaBMa 

.tK11BOTa, pa3pbIB 6pbI

meMKl1 TOHKOJ/1 Kl1WK11 , 

3aKpb!TbIJ1 rrepeJIOM ,r:i:11-

CTaJibHOfO OT,r:i:ena rrpa

BOro 6e,r:i:pa co cMew,ett11-

eM OTJIOMKOB (33-E/ 4.2) . 

a - peHTrettorpaMMa ,n;o onepaQJ1J1 , 6 - nocJie ocTeoc11HTe3a 
MeTacp113apttoi1 nJiacT11Hoi1 LCP 3.5 / 4.5 / 5.0, B - cpyHKQJ10HaJib
HbIJ1 pe3yJihTaT qepe3 6 Mee nocJie onepaQJ1J1. 
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P1t1c. 6. BoJibHa.H K. 5 JieT. ,II:r,rnrHo3: T.HmeJia.H coqeTaHHaH TpaBMa, 3aKpbrTaH qeperrno- Mo3rOBa.H 

TpaBMa, ywv16 fOJIOBHOfO MO3ra , 3aKpbITbI I1 rr e p eJIOM weMKJ1 JieBoro 6e,n:pa co CMe~eHJ1eM (31 - M/ 3.1 
II) , 3aKpbITbII1 OCTe03Til1(pl13eOJIJ13 ,D:l1CTaJibHOfO OT,n:eJia JieBoro 6e,n:pa co CMe~eHl1eM (33 - E/ 2.1). 

a - p e ttTreHorpaMMa ,z:i;o o rrepaI.J;JiH1 , 6 - rroeJie oeTeOeJ/1HTe3a KaHI-OJIJ/IPOBaHHbIMJ/1 BJ/IHTaMJ/1 ,IJ;J/laMeTpOM 
4 MM, B - cpy HKIJ;J/lOHaJibHbIM p e3yJibTaT t.I epe3 6 Mee noeJie orrepaIJ;J/IJ/1. 

P1t1c. 7. B oJibHOM C. 7 JieT. 

,UJ11arno3 : TRme JiaH coqe 

Ta HHaH TpaBMa , 3aKpbI

TaH q e p e rrHO-MO 3 fOBa.H 

TpaBMa , ywv16 fOJIOBHOfO 

M O3 ra , 3 aKpbITbII1 rr e p e 

JIOM JI06HOI1 KOCTJ1 crrpa 

Ba , 3aKpbITbi e l1TICl1Jia Te 

paJibHbie rr e p e JIOMbI ,n:v1a

cp v13 a JieBoro 6e,n:pa co 

CM e ~ e HJ1eM (32 -D / 4.1) , 
3 aKphlThlI1 rr e p eJIOM ,n:v1a

cpv13a JieB011 60Jibrne6ep

~OB011 KOCTJ1 6e3 CM e ~ e 

Hl1.H (42t-D/ 4.1). 

a - p eHTre ttorpaMMbI ,z:i;o onepaIJ;JIIJ/1 , 6 - n oeJie oeTeOeJ1HTe3a TJ/ITaHOBbIMJ/1 3JiaeTJ/1t.J:eeKJ/1MJ/1 eTepmHHMJ/1 , B - noeJie epaI.IJ;eHJ/IH J/1 
y,n;aJieHJ/IH eTepmttei1 t.J:epe3 6 Mee noeJie TpaBMbI, 2 - cp yHKIJ;J/IOHaJibHbIM p e3yJibTaT enyeTH 3 Mee noeJie orrepau;v111. 

MexaHJ13MY TpaBM, TR:>KeCTJ1 o6w;ero COCTORHMR rrpM 

ITOCTYITJieHMM, xapaKTepyrrepeJIOMOB)CTaTMCTMqec

KM 3HaqMMbrx pa3JI1,1q1,1i1: Mem,Ll;y 1-:ti M 2-:ti rpyrrrro:ti 

He 66IJIO (p>0,05). TpeTbR rpyrma 6bIJia rrpe,n;cTaB

JieHa 6oJiee JierKMM KOHTMHreHTOM ITOCTpa,Ll;aBillMX c 

rrpOCTbIMM CTa6MJibHbIMM rrepeJIOMaMM , He Tpe6yIO

ill;MMM OCTeOCMHTe3a. B OCHOBHOM 3TO 6bWM rrpe,Ll;-
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CTaBMTem,1 MJia,[l;IlleM B03paCTHOM rpyrrrrbI C HeTR

meJIOM rroJIMTpaBMOM. 

Ou,eHMBam,1 KOJIMqecTBO ocJiomHeHMM, ,n;JIMTeJib

HOCTb v1 qJ,1CJIO fOCIIMTaJIM3a~m:':r, o6rn;yIO rrpo,n;omKJ1-

TeJibHOCTb JieqeHMR, OT,[l;aJieHHbie pe3yJibTaTbl M Ka 

qecTBO :>KM3HM, CBR3aHHOe co 3,ll;OpOBbeM, B cpOKM OT 

1 ro,z::i;a ,z::i;o 3 JieT ITOCJie TpaBMbl. ,UJIR o~eHKM OT ,n;aJieH-
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HbIX pe3yJibTaTOB I!lCilOJib 3OBaJII!l lIJKaJiy MaTTI!lCa -

Jho6oll1I11IJ,a - IIIBa pIJ,6epra [1 4 ]. K a q e cTBO :>KI!l3HI!l , 

CBH3aHHOe co 3,LJ;OpOBb e M , OIJ,e H I!lBaJII!l rrpI!I IlOMOI.IJ,I!l 

orrpocm1Ka M OS S F-36 [9]. 
AHaJII!l3 ,z:i;aHHbIX Ha qI,1H aJII!l C IlOCTp OeH I!lH IlOJII!lfO

Ha qacTOT. O rrpe,z:i;eJIHJII!l Me,z:i;I!laHy pH,z:i;a Ill I!lHTe p K Ba p

TI!lJibHbIM pa3Max (25 - i1 Ill 75 - i1 rrp o IJ,e HTMJIM). ,UJIH 

OIJ,eHKM CTa TMCTI!lqecKOM 3 H a q MM OCTM pa3JIMqMJ1 MC

IlOJib30B aJIM KpMTepMi1 x2 c rro rrpaBKoi1 M e i1:Tca M M e 

To,z:i; EoHCpepp OHM rrpI!I M HO:>KeCTBe HHbIX c paBHe HMHX. 

II pM rrpoBepKe HY JieBbIX rnrro T e3 K p MT Mq e cKI!lM y p o 

BeHb 3HaqMMOCTM pa3JIMq MJ1 rrp MH MMaJIM paBHbIM 

MeHblIJe 0,05 [15]. 

PE3Y JlhTATbl 11 OBCYJK,UEH11 E 

Bcero yMep Jio 5 rra IJ,MeHTOB ; c M e p T b HacTyrrMJia B 

rrepBbie qacb I H axom,z:i;eH I!lH B CTa IJ,MOH a p e, B y c JIOBM

HX orrepaIJ,MOHHOM. Y 3 yMepillMX 6 bIJIM rre p eJIOMbl 6e,z:i; -

pa , y 2 - roJieHM. IIpMq MH OM CM e p TM 4 IlOCTpa,z:i;aB

lIJI!lX HBI!lJiacb TH:>KeJiaH qMT, o ,z:i;Ho r o - TpaBMa BHYT 

peHHMX opraHOB. HM B O,[J;H OM CJiyq ae rre p eJIOMbI KOC

TeM HM:>KHMX KOH eqHOCTeM H e CTa JII!l H e rro cpe,z:i;CTBe H 

HOM rrpMt.{MHOM JieTaJib Hor o Mcxo ,z:i;a . 

KaK BM,z:J;HO M3 Ta6JI. 1 , qacTOT a JIOKaJibHbIX o c

JIO:>KHeHMM 6 b 1Jia H aM60Jibll1ei1 B l - i1 M 3 - i1 rpyrrrrax , 

pa3JIWII!IH Mem,z:i;y HMMM M 2-M rpy rrrroi1 CTaT MCTM

qecKM 3HaqMMb I (p< 0,005 ). fHOMH O- Ce ITTMq e cKMX o c

JIOIBHeH MM 6 b IJIO OTHOCMT e JibHO H e MHOf O, B OCHOB

HOM OHM BCTp e q aJIMCb B 1 - M M 2 - i1 rpyrrrrax rrpM OT 

KpbITb IX rrepeJIOM a x. 3Ha qMMbIX pa3 JIMqMJ1 M e m,z:i;y 

rpyrrrraMM H e BbI.HBJieH o . OcTe OMMeJIMT K OCTei1 r o 

JieHM, B TOM qMcJie M CITMIJ,eBOM, y 6 rraIJ,MeHTOB 1-M 

rpyrrrrb I 6 b IJI o6ycJIOB JieH THIBe CTbIO OTKpbITbIX rre -

Ta6n. 1. floKaflbHbte OCflO>KHBH/1/>l B rpynnax 60flbHb/X 

OcJiomHeHli1e 

HarHoem1e nocJie
onepa1.vi10HHOM paHbI 

J.1rneM11qecK11tt HeKpos 

I'eMa TOM a M .HT Kl1X 

TKaHett 

BocnaJieH11e B 0Kpym
H OCT11 cn11u;, CTepmHe M 

IIape3hI nepmpep11-
q ecK11x H e pBOB 

Hecparn;eH11e B o6hr9:Hhie 
Cp0Kl1 

YKopoqeH11e KOHeqHocT11 

KoHTpaKTYPhicycTaBoB 

OcTeOMl1eJIJ/IT 

IIepeJioM MeTaJIJIO
KOHCTpyKu;11t1 

Bcero .. . 

1- .H rpyrrrra 2-.H rpyrrrra 3-.H rpyrrrra 
(n=63) (n=129) (n= 114) 

2 

5 
p1_3<0 ,02 

8 
p 1_3<0 ,05 

6 
p 1_2<0 ,01 

1 

63 
Pi-2<0 ,001 

6 

100 
Pi-2<0,005 

1 

3 

4 

4 

3 
p2_3<0 ,001 114 

1 

10 
p1_2<0,005 123 

II p 11 Me q a H 11 e. ,UocToBepHoCTb pasJiwrni1 : p 1_2 - Mem,n;y 
1-i111 2-i1 rpynnoi1 , p 1_3 - Mem,n;y l- i1 YI 3-i1 rpyrrrroi1 , p2_3 -

Mem,n;y 2- i1 YI 3-i1 rpynnoi1. 

p e JIOMOB M ,[J;JIMTe JibHbIMM cpoKaMM Cf)MKCaIJ,J/IJ/I B 

AHct>. CJie ,z:i;yeT OTM eTJ/ITb , qTo B TeqeHMe o,z:i;Horo 

ro,z:i;a ITOCJie TpaBMbI ,z:i;aHHOe OCJIOIBHe HJ/Ie y,z:i;aJIOCb 

KyrrMpoBa Tb y BC e x rraIJ,M e HTOB. H e c p aI.IJ,eHJ/IH B 

0 6b1qHbie cpOKJ/I H e CKOJibKO qaI.IJ,e p e r MCTp I1pOBaJIJ/I 

B l - i1 rpyrrrre. Y K opoqe HMe KOH e qHOCTM M rrep e JIOM 

M e TaJIJIOKOHCTpy KIJ,MM MMe JIJ/I M e CTO B e,z:i;MHMqHbIX 

CJiyqa.HX. 

HaM60 Jiee qacTbIMM JIOKaJibHbIMM OCJIO:>KHeHMHMM 

HBJIHJIMCb KOHTpaKT YPbl cycTaBOB y rraIJ,MeHTOB 1-ti M 

3 - i1 rpyrrrr ( CM. T a 6JI. 1). B o 2-i1 rpyrrrre KOHTpaKTYPbI 

cycT aBOB K OH e t.{HOCTeM rrpaKTMqe cKM H e BCTpeqaJIMCb , 

TaK KaK BH e illHHH Cf)MKCaIJ,MH H e MCilOJib3OBaJiaCb M 

60JibHbie C rr e pBbIX ,LJ;He M IlOCJie orre paIJ,MM MMe JIM B03 -

M O:>KHOC Tb ocyI.IJ,eCTBJIH Tb a KTMBHbi e ,[J;BM:>KeHMH B 

CMe :>KHblX rr e p eJIOMaM c y cTaB a x . 

Cpe ,z:i;HHH ,z:i;JIMTeJibHOCTb rr e pBMqHoi1 rocrrMTaJIM-

3 aIJ,MM B l-i1 rpy rrrre 6 bIJia Bbrille, q e M B O 2 - i1 M 3-i1 

(Ta 6JI. 2 ). 3TO o6ycJIOB JieH O H eo6x o ,z:i;MMOCTblO H a 6 JIIO

,z:i;eHMH 3 a p e6eH KOM B ycJIOBMHX CTaIJ,MOHapa, B H e 

KOT OpbIX CJiy q a HX BllJIOTb ,z:i;o IlOJIHOfO ,z:i;e MOHTama 

arrrrapaTa , ocy I.IJ,e CTBJIHe M o r o rro cJie KJIMH MqecKoro 

M peHTreHOJIOfMqecK o r o 11O,[J;TB e pm,z:i;eH MH KOHCOJIM

,z:i;au;MM rrep e JIOMa. KpoMe Toro, rrpM I!lCilOJib3OBaHMM 

qpe cKOCTHOfO OCTe OCMHTe3a ,[J;JIH rrpe,z:i;yrrpem,z:i;eHMH 

pa3 BMTMH CTOMKMX KOHTpaKTY P cycTaBOB Tpe6oBa

JII!lCb e me,z:i;He BHbie 3 aHHTMH Jie q e6HOJ1 Cf)M3KYJibTy

poi1 , KOTOpbre HaI!l60Jiee 3cpcpe KTMBHbI B ycJIOBMHX 

CTaIJ;MOH a pa. 

II po,z:i;OJI:>KMTe Jib HOCTb CTaIJ,MOHa p Horo JieqeHMH BO 

2 - i1 rpyrrrre orrpe,z:i;e JIHJiacb , Bo-rrepBbrx, TeM , qro orre

paIJ,I!lM C MCilOJib3 OBaHMeM BHyTpeHHeM Cf)MKCaIJ,MM rrpo

BO,[J;MJIMCb B OTCpoqeHH OM rropH,z:i;Ke, BO-BTOpbIX , cpo

KaMI!l BbIIlMCKM M3 CTaIJ,I!IOHapa , KOTOpaH ocyI.IJ,eCTB

JIHJiaCb TOJibKO IlOCJie CH HTMH lIJBOB M IlOHBJieHMH y 

pe6e HKa B03 M O:>KHOCTM caMOCTOHTeJibHO rre p e,z:i;BMr a Tb

CH , o6cJiy:>KMBaTb c e 6H. 

HaMMe HblIJMe cpoKM rrepBMt.{HOM rocrrMTaJIM3aIJ,MM 

OTMeqeHbI B 3 - M rpyrrrre rrpM MCilOJib30B a HMM KOHCep

Ba TMBHbIX M e TO,[J;OB Jieq eHMH. C BH3aH O 3TO C TeM , t.{TO 

B rpyrrrre rrpe o6Jia,z:i;aJII!l ,z:i;eTM MJia,z:i;ille r o B03p acTa c 

HeTH:>KeJibIMM TpaBMaMI!l. E oJiblIJMHCT B O rre p eJIOM OB y 

HI!IX 6 bIJIM ycTOJ1t.{MBb I K CM e I.IJ,e H MIO M, K a K rrp aBMJIO, 

He Tpe6oBaJIM IlOBTOpHOM p err03 MLI;MM MJIM CMeHbI fMil -

COBblX IlOBH3OK. 

Ta6n. 2. noKa3a Tenlll noTpe6HOCTIII Ill npO/J,Ofl>KIIITeflbHO CT/11 

mcn111rnn1113au,111 111 a ,pynnax 6onbHbtX 

IloKa3a TeJib 

Cpe,n;mI.H npo,n;oJim11-
TeJihHOCTh nepB11qHott 

rocn11TaJI11sau;1111, 
KOMKO-,D;Hl1 

1I11cJIO 6oJibHbIX, 
rocn11TaJil1311pOBaHHbIX 

TIOBTOpHO 

Cpe,n;H.H.H npo,n;omK11-
TeJihHOCTh TIOBTOpHOM 

rocn11TaJI113au;1111, 
KOMKO-,D;Hl1 

1- .H rpyrrrra 2- .H rpy rrrra 3-.H rpyrrrra 
(n=63) (n = 129 ) (n= l 14) 

32,9±1 2,3 24,3±4,6 

52 
(82 ,5%) 

123 
(95 ,3%) 

14± 6,2 

86 
(75 ,4%) 

8,5±2,4 5,1±2,2 11 ,6±2,9 
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"I{ J1 e JI O IT au; J1 e HT OB , r O e IT J1 Ta JI J1 3 J1 p OB a H H bl X 

ITOBTOpHo, B apbMpOBaJIO OT 75,4% B 3 - M r p yrrrre ,n;o 
95,3% BO 2 - M. IIpw-IMHbI ITOBTOpHbIX roerrMTaJIM3a

u;MM B rpyrrrrax 6bIJIM pa3JIW-IHbI MJ1. TaK B l-11 rpyrr

rre rrpM MCITOJib30BaHMM A H<P OHM, KaK rrpaBMJIO, 

6 b IJIJ1 eBH3aHbI C BOCITaJIMTeJibHbIMM HBJieHMHMM BOK

pyr qpeeKOCTHbIX 3JieMeHTOB A H<P J1 KOHTpaKTY

paMM eMe .iKHb I X eyeTaBOB. lifttor,n;a ITOBTOpHaH roe 

ITMTaJIM3au;MH O,n;Horo J1 Toro me 60JibHOro Tpe6oBa

Jiaeb ,n;o 2-3 pa3. B 3 - 11 rpyrrrre rrpM MerrOJib30BaHMM 

KOHee pBa TMBHbIX MeTO,[l;OB JieqeHMH Heo6xo,n;MMOeTb 

ITOBT OpHOM r oerrMTaJIM3au;MM 060.HeHHJiaeb HaJIJ1qJ1-

eM rroeTJ1MM06J1JIJ13au;MOHHhlX KOHTpaKTYP eMem

HbIX eyeTaBOB, Tpe6y10w;J1x pa3pa60TKJ1. IIau;MeHTbI 

2-M rpyrrrrbI ITOBTOpHO rroeTyrraJIM B eTau;MoHap ,[l;JIH 

y,r:i:aJie HMH M eTaJIJIOKOHeTpyKu;M11. YqJ1TbIBaH 3TO, 

,lJ;JIMT e JibHOeTb ITOBTOpHOM roerrMTaJIM3au;MM B yKa -

3aHHOM r p y rrrre 6bIJia HaMMeHbWei1, TaK KaK ,n;aJib

Hei1:w e ro BOCeTaHOBMTeJibHOro JieqeHMH He Tpe6o

BaJIOCb. 

B e e rra u;MeH Tbl rrpM IIOMOIJJ;M rroqTOBbIX OTKpbITOK 

6 bIJIJ,1 rrpr1r JiarueH bI Ha OeMOTp B cpOKJ1 OT 1 ,z::i:o 3 JieT 

IIOCJie TpaB MbI. EbIJIO OCMOTpeHO 208 60JibHbIX, qTo 

coe T aBMJIO 6 7, 9% OT rrepBJ1qHOfO KOHTMHreHTa rroeT

pa,r:i:aBWMX. B ,lJ;OJieBOM OTHOWeHJ1J1 rrau;MeHTOB 3 - i1 

r pyrrrrb I OKa3 aJIOCb MeHbWe BCero BBt1,r:i:y Toro , qTO 

T paBMb I 6 b IJIJ1 caMbie JierKM e J,1 60JibHbie rrpocTO He 

IIpMWJIJ1. 

KaK BM,n;H o M3 Ta6JI. 3, Har1Jiy qrur1e pe3yJibTaTbI 

6 bIJIJ1 IIOJiyqeHbl BO 2 - M J,1 3 - M rpyrrrrax. 3To 060.HeHH 

e TCH TeM , q To y rrau; r1eHTO B 2-i1 rpyrrrrbl He J1eIIOJib30-

BaJiaeb BHeWHHH J1MM06J1JIJ13au;r1H, 60JibHbie MMeJIM 

B 03MO.iKHOCTb IIOJib30BaTbCH IIOBpem,r:i:eHHOJ1 KOHeq

H OCTbIO , a IIOTOM Y J1 KaqecTBO :>KJ13HJ1 B rroeJieorrepa 

LI;MOHHOM rr epr10,z::i:e y HMX 6bIJIO BbIWe. B 3 - i1 rpyrrrre e 

Har160Jiee JierKMMt1 IIOBpem,r:i:eHMHMJ1 OTCYTCTBOBaJIM 

r H OJ1Hbie r1 ,z::i:pyrr1e OCJIO:>KHeHMH, rrpr1cyw;r1e 6oJiee 

TH:>KeJibIM rrepeJIOMaM J,1 xr1pyprr1qecKt1M MeTo,r:i:aM 

JieqeHMH, Tor,z::i:a KaK B 1-M rpyrrrre 60JibHbIX Bee Bbl

ill e II e p e q t1 eJI e HHbl e OCJIO:>KH e HMH pe fJ,1 eTp r1po Ba JIM 

Har160Jiee qaeTo. 

Ou;eHMBaH rroJiyqeHHbie ,r:i:aHHbie' Mbl rrpMWJIJ,1 K 

3 aKJIIOqeHMIO, qTo rrpM rrpoeTbIX CTa6t1JibHbIX rrepe 

JIOMax HJ1:>KHJ1X KOHeqHoeTei1, oeo6eHHO B MJia,r:i:wr1x 

B03paCTHbIX rpyrrrrax, u;eJiecoo6pa3HO MeIIOJib30Ba Tb 

fMIICOByIO J1MM06MJIJ13au;mo KaK OCHOBHOJ1 J,1 OKOHqa 

TeJibHbl M MeTo,r:i: JieqeHMH. O,r:i:HaKO HaJIJ1qJ1e HeCTa-

6J1JibHbIX r1 IIOJIMeerMeHTapHbIX rrepeJIOMOB y ,r:i:eTei1 e 

MHO:>KeCTBeHHOJ1 J,1 eoqeTaHHOJ1 TpaBMOJ1 HBJIHeTeH 

IIOKa3aH J1eM K rrpoBe,r:i:eHMIO COBpeMeHHOro oeTeOCJ1H

Te3a. H e3HaqJ1TeJibHaH TpaBMaTJ1qHoeTb J1 rrpo,r:i:oJI

:>KJ1TeJibHOeTb orrepau;r1r1 rrpM MeIIOJib3OBaHJ1J1 rrorpym

HbIX MeTOLJ:OB cpr1Kcau;r1r1, TaKMX KaK OCTeOCJ1HTe3 TJ1 -

TaHOBbIM J1 3JiaeTJ1qeeKJ1MJ1 eTep:>KHHMM, fBO3LJ:HMJ1 e 

6JIOKMpOBaHMeM , KaHIOJIMpOBaHHblMJ,1 BMHTaMM, aTp aB

MaTr1qeeKaH TeXHMKa HaJIO:>KeH MH IIJiaCTMH IIOJIH Oe 

TbIO MCKJII011aIOT B H eWH IOIO MM M06MJIM3aLI;MIO fMITCO

BbIMM IIOBH3KaMJ1 M, KaK CJie,r:i:eTBMe, o6JierqaIOT yxo,z::i: 

3a rroeTpa,n;aBW J1M J1, IIO3BOJIHIOT paHee aKTJ1B J13Mpo

Ba Tb MX. 

l l 

Ta6n. 3. 0T/1,8f1BHHbte pe3yf1b Ta Tb/ 11e L/eHJIIR 

IIoKa3a TeJih 
1-R rpyrrrra 2-R rpyrma 3-R rpyrrrra 

(n=51) (n=95) (n= 62) 

P e3yJihTaT n o IIIKaJie 
3,6 3,9 3,9 Ma TTMca- JI1060IIn11.:i;a 

-illBa pu,6ep r a , 6aJIJibI 

Ka t.JeCTBO JKM3HM no 
onpocHMKY MOS SF-36 , 64 ,7 87,3 76,3 
6 a JIJib l 

MeTO,r:i:OM BbI6opa rrpM JieqeHMJ1 OTKpbITbIX rrepe 

JIOMOB HJ1:>KHt1X KOHeqHoeTei1 y ,r:i:eTei1 e MHO:>KeCTBeH

HOJ1 J,1 coqeTaHHOM TpaBMOJ1 rrpo,r:i:OJI:>KaeT oeTaBa TbeH 

qpecKOCTHbIM ocTeoeMHTe3 AH <P , HO ero rrpr1MeHeHr1e 

Tpe6yeT IIOCTOHHHOfO Bpaqe6Horo KOHTpOJIH , 3aHHTJ1J1 

Jieqe6HOJ1 cpr13KY JibTypoi1, rrepeBH30K B MeCTax qpee

KOeTHbIX 3JieMeHTOB. ,I(JIMTeJibHaH cpr1Keau;t1H KOHeq 

HOeTei1 B arrrra pa Te Hepe,r:i:Ko eorrpoBom,z::i:aeTcH pa3BM

TMeM JIOKaJibHOfO oeTeorropo3a , 06ycJIOBJIJ1BaIOrn,ero 

rrpope3bIBaHMe errr1u; , pacwa TbIBaHMe cTepmHei1 , B0C 

rraJieHMe MHrKMX TKaHei1 BOKpyr Ht1X. MHOfOOCKOJib 

qa T b ie, BHyTpr1eycTaBHb1e r1 rroJir1eerMeHTapHbie rre 

peJIOMbI Tpe6yIOT rrpoBe,r:i:eHMH 60JibWOfO KOJIJ1qecTBa 

qpecKoeTHblX 3JieMeHTOB , qTO HapywaeT cpyHKLI;MIO 

MbIWLI; r1 pa6oTy cycTaBOB, rrpt1BOLJ:J1T K cpopMr1poBa

HJ1IO cToi1Kr1x K0HTpaKTYP· CJie,r:i:yeT OTMeTMTb oqeHb 

HM3Koe KaqecTBO :>Kt13HM rrpr1 rrpr1MeHeHMJ1 AH <P. I1a 

u;r1eHTbI He MoryT IIOJib 30BaTbCH 06b1qHOJ1 IIOCTeJibIO , 

YHMTa30M, BaHHOJ1, eBo6o,n;HO ocyw,eeTBJIHTb rrporyJI 

KM Ha yJir1u;e . B eBH3M e 3TMM r1crroJib30BaHr1e qpee

KOCTHoro OCTeOeMHTe3a AH c:p rrpM 3aKpbITbIX rrepe 

JIOMax He IIOKa3aHO. KaK IIOKa3aJI Harn OIIblT , HeCMOT

pH Ha TO , qTo OIITMMaJibHbIM MeTo,r:i:aM xr1pyprr1qecKO

ro JieqeHMH rrepeJIOMOB y ,n;eTei1 rrpr1 eoqeTaHHOM r1 

MHO:>KeCTBeHHOM TpaBMe rro - rrpe:>KHeMy cqr1TaeTCH 

qpecKOCTHblM oeTeoeMHTe3 AH<P [9 13], B03MO:>KHOC 

Tt1 COBpeMeHHbIX MeTO,r:i:OB OCTeoeMHTe3a CTaBHT rro,z::i: 

eOMHeHMe 3TO IIOJIO:>KeHMe. 

BbIBOJJ.bl 

1. IT pr1 JieqeHMM 3aKpbITbIX rrepeJIOM0B HM:>KHMX 

KOHeqHOCTei1 y ,r:i:eTei1 C MHO:>KeCTBeHHOJ1 J,1 coqeTaH

HOJ1 TpaBMOM IIOKa3aHO MeII0Jib30BaHMe BHyTpeHHMX 

MeTO,[l;OB oeTeOCt1HTe3a KaK HaM60Jiee 3cpcpeKTJ1BHbIX , 

II03B0JIHIOW,J1X B KOpOTKMe cpOKJ.1, 6e3 J.1eIIOJib30Ba 

HJ.1H BHeWHei1 cpt1Keau;MJ.1 06ecrreqt1Tb B03MO:>KHOCTb 

orropbI J.1 ,r:i:Bt1:>KeHJ.1H, eo3,z::i:aTb OIITt1MaJibHbie ycJIOBMH 

LJ:JIH cparn,eHMH, eoxpaHHH rrpM 3TOM rrpMeMJieMoe Ka

qeeTBO :>KJ.13HJ1. 

2. MeTOLJ:OM BbI6opa rrpM OTKpbITbIX rrepeJioMaX Y 

,r:i:eTei1 HBJIHeTCH qpeeKOCTHbIJ1 oeTeoeMHTe3 AH<P. 
3 . KoHcepBa TJ.1BHbie MeT0LJ:bl Jieq~HJ.1H CJie,n;yeT 

rrpMMeHHTb TOJibKO rrpM rrpoeTbIX, ycT011qJ1BbIX K cMe 

rn,eHMIO rrepeJI0MaX y rrau;MeHTOB e HeTH:>KeJIOM MHO

meeTB eHHOJ1 J.1 coqeTaHH OM TpaBMOJ1 , rrpeMMyrn,e 

CTB eHHO B MJia,r:i:ruMX B 03paeTHblX rpyrrrrax. 
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<PfB Y «Pocc11r1cKJ1M Hay-c-mhIM u:eHTp «BoccTaHOBMTeJibHa.H TpaBMaToJiorM.H 11 opTone,n;M.H» 

MM. aKa,n;. r .A . Ii1JIM3apoBa » MMtt3,ri;paBa Pocc1,111, KypraH, P<P 

Il,eJLblO UCCJleaoeaHUR 6btfl0 onpeaeJLUmb 3XOnpU3HQKU pe3epBHblX 603MO)ICHOCmeu nepeaHeU 

zpynnbL MbllUU, WJleHU y 60flbHblX QXOHaponJLQ3UeU. O6cJLeaoeaHbl 60flbHbte QXOHaponJLQ3UeU 6 

603pacme Om 6 ao ] 8 JLem ao JLe11,eHU5l U 6 npo4ecce yaJLuHeHUR WfleHU C nOMOf«blO annapama 

MJLU3apoea 11,epe3 10, 20, 30, 60 u 90 aHeU om HQL,f,QflQ aucmpaKU;UU. CpeaHfl,fl, eeJLUL,f,UHQ 
yafluHeHU5l WJleHU cocmaeuJLa 9±2 CM. YJLbmpa3BYKOBbLe UCCJleaoeaHU5l BbtnOJLHeHbl HQ anna

pamax VOLUSON-730PRO (AecmpuR), AV/SUS Hitachi ( flnOHuR). BbmeJLeHbt 3Xonpu3HaKu, 
ceuaemeflbCmBy!Oz«Ue O CHU:JICeHUU pe3epBHblX 603MO)ICHOCmeu nepeaHeU zpynnbL MblUJU; WJleHU 

npu yaJLuHeHuu: HapyweHue xapaKmepHou Mbtwe11,Hou uc11,ep11,eHHocmu, U3MeHeHue HanpaeJLeH
Hocmu ny11,1we MbtUJel,f,HblX BOJlOKOH, ucmOHL1,eHue Me)ICMbtUJel,f,HOU nepewpoaKu, CHU'JICeHue 

KOHmpaKmUJlbHOU peaKU;UU MblUJU; HQ 90±5% u nOBbLUJeHue aKycmu11,ecKOU nJL OmHocmu HQ 
45% no cpaeHeHuJO c ucxoaHbtM ypoeHeM. Ilpu uc11,epnaHuu pe3epeHbLX eo3MO)ICHOcmeu nepea
Heu zpynnbt MbLUJU; wJLeHu eu3yaJLu3upoeaJLcR 3qxpeKm <<Mamoeow cmeKJL a>> . HcKJLJ011,eHue 
COCmaBUflU 60JlbHbte QXOHaponfla3UeU 6 603pacme 6-]0 JLem, y KOmOpbtX Bbtpa)ICeHHbte aecm 

pyKmUBHbte U3MeHeHU5l 6 nepeaHeU zpynne Mb!UJU; cOJleHU 6 nepBbLU MecRU; aucmpaKU;UU CBR3Q

Hbl He mOflbKO C Qflbmepa4ueu mKaHeU, HO U C HeaocmamOl.fHOU qJU3 UOJl02U'1,eCKOU 3peJL OCmblO 

aemCKOW OpWHU3MQ. 

K JI IO '--I e Bbl e c JI o Ba : YIIbTpa3ByKosoe 11ccnenosaH11e, ax0Hnporuia31151 , 1111cTpaK1.u151 
roneHH, CTPYKTypHa5I ananrnum:1 Mblll.IU, aKyCTJ1l-IeCKa5I flJIOTHOCTb. 

Evaluation of the Resources tibia/is anterior muscle of the shin in Patients 
with Achondroplasia during Lengthening ( Ultrasound Examination) 

TI. Menshchikova, A.M. Aranovich 

Russian Ilizarov Scientific Center for Restorati v e Traumatology and Orthopaed i cs , 

Kurgan, Russia 

The purpose of the study was the determination of echo signs of the resourcesof tibia/is anterior 
muscle of the shin in patients (6-18 years old) with achondroplasia. The patients were exam 
ined before treatment and in the process of shin lengthening ondays 10, 20, 30, 60 and 90 after 
distraction initiation with Ilizarov apparatus. Mean lengthening made up 9±2cm. Ultrasound 
examination was performed on VOLUSON-730PRO (Austria) and AV/SUS Hitachi (Japan) 
systems. Echo signs indicative of the reduction of the resources of tibia/is anterior muscle of the 
shin during lengthening, i.e. violation of typical muscular striation, change in the direction of 
muscular fibers bands, thinningof intermuscular septum, decrease in contractile muscular re
sponse by 90±5% and increase in acoustic density by 45% as compared with the initial level, 
were identified. At the exhaustion of reserve potential of tibia/is anterior muscle of the shin the 
effect of "frosted glass" was visualized, with the exception of patients with achondroplasia aged 
6-1- years in whom marked destructive changes in tibia/is anterior muscle of the shin during the 
first months of distraction were associated not only with tissue alteration but with insufficient 
physiological maturity of the organism. 

Key words : ultrasound examination, achondroplasia, shin distraction, structural adap
tation of muscles, acoustic density. 

AxoH,n;porIJia3MR - CJ1CTeMHOe 3a6oJieBaHMe CKe

JieTa, B OCHOBe KOToporo Jie:>KaT reHeTW•IeCKJ1e J13Me

HeHMR, rrpMBO,lJ;RI..IJ;Me K HapyrneHMRM 8HXOH,n;paJibHOfO 

pocTa ,l].JIJ1HHbIX J1 KOpOTKJ1X Tpy6qa TbIX KOCTeii HM3-

KJ1M pOCT J1 pe3KaR ,lJ;MCrrporropUMR Mem,n;y ,ll;JIJ1HOM 

TYJIOBMI..IJ;a J1 KOHeqHOCTRMJ1 RBJIRIOTCR He TOJibKO KOC

MeTJ1qecKJ1M He,l].OCTa TKOM, HO J1 OCHOBHOM couMaJib

HOM rrpo6JieMOM 6oJibHbIX axoH,n;porrJia3MeM. Ilo MHe-

13 

HJ1IO 60JiblliJ1HCTBa crreuMaJIMCTOB - reHeTMKOB , 8H

,lJ;OKpJ1HOJIOfOB , OpTorre,n;oB, aJibTepHaTJ1Bbl OI1epa TJ1B 

HOMY y ,lJ;JIMHeHMIO KOHeqHOCTeM y 60JibHbIX axoH,n;po

ITJia3MeM B HaCTORI..IJ;ee BpeMR He cyI..IJ;eCTByeT [ 1 ]. 
IIpo6JieMa yBeJIJ1qeHJ1R ,ll;JIJ1Hbl cerMeHTOB KOHeq

HOCTeM HarnJia CBOe pa,n;MKaJibHOe TeXHJ1qecKoe pe

rneHMe BO BTOpOM ITOJIOBJ1He rrpOWJIOfO BeKa 6Jiaro,n;a 

pR OTKpbITMIO f .A. MJIM3apOBbIM 06I..IJ;e6MOJIOfJ1qeCKO-
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ro 3aKOHa «Harrp JDKeH J/IH p a CTH:IBeHJ/IH » [2]. IIo cTOHH

HOe COBepweHCTBOB a HJ/Ie M eTO,l],J/IK q p e cKOCT HOf O ,l],J1C

TpaKIJ,J/IOHHOro OCTeOCJ/IHTe3a , J/ICITOJlb 30B a HJ/I e H OBbIX 

TeXHOJIOfJ/IM fl03 BOJIHeT rrp o BeCTJ/I y,n;JIJ/IH e H Me cerM e H 

TOB KOHeqHOCTe:w Ha 60JibWJ/Ie BeJIW-IJ/IHbI [ 1 , 2]. B Ha

CTOHlll,ee BpeMH orrepa TJ/IBHOe Y,IJ,JIJ1He HJ/Ie KOHe qHOC

TeM rrpe,n;rroJiaraeT He TOJib KO yBeJIHq e HJ/Ie p o c Ta, HO J/I 

coxpaHeHHe nporropu,H:w TeJia J/I cpyHKIJ,J/IOHaJibHOM crro 

co6HOCTJ/I JIOKOMOTOpHor o a rrnapaTa. B rrp o u;e c ce y,n; 

JIJ/IHeHMH BHJ/IMaHMe opTorre,IJ,OB cocp e,n;oToq e HO, K aK 

npaBJ/IJIO, Ha COCTOHHJ/IJ/I perra paTJ/IBHOf O OCT eor e H e3a. 

0 ,IJ,HaKO y ,l],JIJ/IHeHJ/Ie co rrpOB O:IB,IJ,aeTCH CJIOIB'.H bIMJ/I 

CTPYKTYPHbIMM J/I3MeHeHHHM J/I u,eJior o K OMrrJieK ca OK 

pymaIDlll,J/IX KOCTHbIM per e He p a T MH fKJ/IX TK a HeM -

MbIWIJ,, cpacu;H:w, cyxoml/IJIJ/IM, cocy,n;oB , He pBOB , COCTO

HHJ/Ie KOTOpbIX J/I 6y ,n;eT o npe,n;eJIHTb p e3y JlbTa T Jieq e 

HJ/IH [ 1 , 3' 4]. H aH60Jib Wee KOJIJ1q ecTBO J1 CCJie,IJ,OBaHJ1J1 

no H3yqeHHID cTpyKTypHoro cocTOHH J/IH MHrK HX T K a 

He:w 6bIJIO rrpoB e,IJ,eHO B 8KCrre p H M e HTax Ha }KJ1BOTHbIX 

B 70 - 80 - e fO,l],b I rrpowJior o CTOJieTJ/IH [2, 5 -7]. 

CoBpeMeHHbi e 61/IOXJ/IM J/IqecKJ/Ie [ 8 ], 8JieKTpo cpH3J/I 

OJIOfJ/IqecKMe [9 ] J/ICCJie,IJ,OB a H J1H BHe CJIJ/I c y lll,eCTBe H 

HbIM BKJia,IJ, B ou;eHKY COCTOHH J/IH MbIWIJ, npH y ,l],JIJ/IHe 

HJ/IJ1 KOHeqHOCTJ1. lifayqeH o6M e H OCHOBHbIX cy6cTpa 

TOB 8Heproo6ecrreq e HJ/IH MbIWIJ, y,n;JIJ/IHHe M OM J/I J/IH

TaKTHOM roJieHJ1, npoB e,IJ,eH a HaJIJ/13 J/I3M e H e HJ/IJ1 CbIBO

poToqHbIX noKa3aTeJie:W KOCTHOf O M eTa60JIJ/I3 Ma B ,l],J/I

HaMJ/IKe Y,IJ,JIJ/IHeHJ/I H [8], BblHBJie H a BbipameHHaH 

rnnoBacKy JIHpH3aIJ,J/IH J/I Ha p y w e HJ/Ie H e :wpo Tpo cpHKJ/I 

MJ/IOHOB B 6Jir1:ma:ww r1e 30 ,IJ,HeM ITOCJie CHHT MH arrna 

paTa c roJieHH [1 0]. 

C ITOMOlll,blD MeTO,IJ,a 3Mr ycTaHOBJieHO, qTO HaJ/I-

6oJiee qyBCTBJ/ITeJibHbIM J/I K p a CTH:IBe HJ/IID HBJIHIDTC H 

O,IJ,HocycTaBHbie M b l illl.J,bl C rrpo ,IJ,OJlbHOBOJIOKHJ/ICTbIM 

TJ/IITOM cTpoeHHH. Ilo Ka3 aHo, qTo rrpH y,n;JIHHeHHJ/I ro 

JieHJ1 rrepBblMJ/I B ,n;ecTpyKTJ/IBHO- p e rra pa TJ/IBHYID p e 

aKIJ,J1ID BKJIIDq aIDTCH CTPY KTY PbI TbIJibHbIX J/I rr o ,n;o 

rnB e HHbIX c r H6aT eJieM CTOflbl , qTo MOIB'.e T Bbipa:maTb

CH, B q acTHOCTJ/I, ,n;eH e pBaIJ;J/IOHHblMJ/I J/I3M e H e HMHMJ/I B 

Mbirne qHo:w TK a HH [ 9 ]. B pH,n;e KJIJ1HJ1qecKHX J/I 8Kcrre 

pHM e H TaJibHbIX J/IC CJi e,IJ,OBaHJ/IM ITOKa 3 aHO, qTo nepe,n;

HHH rpy rrrr a Mblilll.J, r o Jie HJ1 J/I3 - 3 a CBOJ/IX aHaTOMJ/Iqec 

KJ/IX o c o 6eHHOCT e :w ITO,IJ,BepraeTCH HaJ/I60JibillJ/IM CTpyK

TYPHbIM J/I 3 MeHeHMHM B rrepH o ,n; ,IJ,J/ICTpaKIJ,J/IJ/I roJieHH , 

n o8TOM Y Be JIJ/IqJ/IHa y ,n;JIHHeHJ/IH 3aqacTyID 3aBHCJ/IT He 

T OJlbKO OT aKTJ/IBHOCTJ/I penapaTJ/IBHOfO OCTeoreH e3a , 

H O J/I OT pe3 epBHbIX B03MOIB'.HOCTe:w Mblilll.J,. 

Ta6n . 1. X a p a KTe plllCT/1/Ka o6cn e,D,OB8HHb/X n au,J11eHTOB 

B ospacTHa.H 
rpy rrrra 

6-10 JieT 

10,1 ~18 JieT 

IloBTopHoe 
y,n;.rr1rneHJ1e 
ro.rreHM 
(9 - 18 JieT) 

t..J:HCJIO 
60JibHbIX 

25 
47 

22 

"9:HCJIO 
06cJie,n;o

BaHHJ1 

50 
94 

44 

B rrpou;ecce Jiet..J: eHH.H 

t..J:HCJIO 
6 0JibHbIX 

25 
47 

22 

t..J:MCJIO 
06cJie,n;o

BaHv1J1 

200 
168 

122 

14 

BnepBbre oco6eHHOCTJ1 cpopMbI r1 cTp yKTYPbI Mbrrnu, 

y 6 0 JibHbIX axoH,n;ponJia3J1e M 6bIJIJ/I J/I3yqeHbl C ITOMO

lll,blD MeTO,IJ,a p e HTre HKOHTpacTr1p oBaHJ1H [ 11]. B Ha

CTOHlll,ee Bpe MH ,l],JIH rrpoB e ,IJ,e HJ/IH KOMITJieKCHOM ,l],J/I 

HaMJ/Iqe CKOM o u,e HKJ/I KOCTHoro p e reHepa Ta r1 rra paoc

c aJibHbIX TKaHe M WMpOKO rrpHMeHHeTCH M eTO,l], y JlbT

pa3 BY KOBOM ,n;r1arHOCTJ1KH , KOTOpbr:w He HeceT Jiyqe

BOM Ha rpy3KJ1 Ha rrau,J/IeHTa , He Tpe6yeT BBe ,IJ,eHJ1H 

,l],OfIOJIHMTeJibHbIX K OI-ITpaCTHbIX Belll,eCTB J/I MOIB'.eT 

6 bITb J/I Cn OJib 30Ba H Ha Bce x 8Tarrax p e a6J1JIJ1TaIJ,J10H

H0fO npo u;ecca [ 1 2 ]. 

U eJib J/ICCJie,n;oBaHHH: o npe ,n;eJie Hr1e 8xorrp H3HaKOB 

p e3epBHbIX B03M OIB'.HOCTe :w rrep e ,n;He:w rpyrrrrb I M bIWIJ, 

r o Jie HH y 6oJibHhlX a x o H,n;po nJia3He:w B pa3JIJ1q HhlX 

B03pacTHbIX r p y rrna x B npo u;e cce ,IJ,J/ICTpaKu;MH roJie 

HJ/I . 

TIAQJ!IEHTbl M METO,Uhl 

O 6 c Jie,n;o BaHbI 60JibHb1e axo H,n;porrJia3He:w B B03pa 

cTe OT 6 ,n;o 1 8 JieT ,n;o JieqeHHH , B npou;ecce y,n;JIMHe 

H J/I H r o Jie HJ/I c n o MOlll,bID a rrrra pa Ta Ii1JIH3a po Ba qepe3 

10 , 20 , 3 0 , 60 H 90 ,IJ,He:w OT Ha qaJia ,l],J/ICTpaKIJ,J1J/I . 

B 3a BJ/ICJ/I M OCTJ/I OT CTerr e HJ/I p e rrapaTJ/IBH Of O OCTeo

r e He3a 6oJibHbie 6 bIJI J/I p a3,n;eJieHbI Ha ,n;B e rpyrrnb1. 

IIe pByID rpynrry COCTaBJ/IJIJ/I nau;r1eHThl B B03p acTe 

6 -10 JieT (BbICOKJ1J1 ypo Be Hb p enapaTJ1BHOro OCTeore

He3a ); 2 - ID - B B0 3 pacTe 10,1-18 JieT (Hop MaJib HbIM 

y p o Be Hb o cTeor e He3a ; Ta6JI . 1 ). 

Cpe ,n;HHH BeJIJ/IqJ1Ha y,n;JIHHe HHH roJieHM 3a o,n;r1H 

8 Tan Jie q e HJ/IH paBHHJiaCb 9 ± 2 CM . y JlbT,p a3BYKOBb i e 

J/ICCJie,n;o BaHJ/IH BbIITOJIHe HbI Ha arrnapaTax V OLU SON -

73 0PRO ( ABcTpMH) , A VISUS Hitach i ( Hrro H HH) 

C J/ICnOJib 3 0BaHJ/IeM JIJ1He MHOf0 ,n;a TqJ/IKa C q acTOTOM 

7 ,5 Mru;. 

MccJie ,n;oBaHHe n e p e ,n;He :w rpyrrnhr Mbrrnu; roJieHH 

o cylll,e CTBJIHJIJ1 B ITOJIO:IBe HJ/IJ1 60JibHOfO Jie :ma Ha CITJ/I 

H e B COCTOHH J1J/I (pJ1 3 W-IeCKOro nOKOH npr1 nOCTOHHHOM 

cTaH,n;a pTHo:w HacTpo:wKe y JibTpa3 ByKoBoro arrn a p a Ta. 

B npou;e cce JieqeHHH KOMITOHOBKa anrra p a Ta Ii1JIM3a

poBa 06e cneqr1BaeT CTaH,n;apTHbIM ,IJ,OCTyn Km. tibia lis 

ante rior J/I m . e xte nsor digitorum longus Ha,n; 30HOM, 

COOTBe TCTBYIDlll,e M rrpoBe,IJ,eHHOM OCTe OTOMJ/IJ1: n o ne

pe,n;H e Jia T e paJibHOM noBepxH OCTJ/I roJie HJ/I M e:m,n;y 

npOKCJ/IMaJibHbIM J/I cpe,IJ,HJ/IM KOJlbIJ,OM J/I nep e ,IJ,HJ/IMJ/I 

onopaMM arrrra pa Ta Ii1JIH3a po Ba. 

n aTqJ1K ycTaH aBJIJ/IBaJIJ/I B,l],OJlb J/I ITOn e p eK n p o 

,IJ,OJlbHOM OCJ/I cerMeHTa KOHeqHOCTJ/I Ha y p o BHe 6 pIDw

Ka HCCJie,n;yeMo:w MbIW IJ;bL M eTo,n; Y3M n o3BOJIHeT h p o 

BO,IJ,J/ITb KaqecTBeHHYID H KOJIJ/Iq ecTB e HHYID o u;e HKY 

r13yqaeMOJ1 o6JiaCTJ1 , no pe3yJibTaTaM KOTOp o:w c y ,n; r1 -

JIJ1 0 p e3epBHbIX B03 M OIB'.H OCTH X n e p e ,n;HeM r p y rrrrbI 

M brrnu; r oJieHH. IlpH o rrpe ,n;eJieHJ/IM Kaq e c TB e HHOro co

CTOHHJ/IH MblWIJ; OIJ,e HJ1BaJIJ1 q e TKOCTb KOHTy p o B , Ha

JIJ/IqJ/Ie M e:IBMbrrneqHo:w rre p e r o p o ,n;KM M e :m,n;y m . ti bialis 

anteri o r r1 m.e xte n sor dig itorum l o n g u s, Mbrrne qHyID 

r1cq e pqe HHOCT b J1 J13 M e pHJIJ/I y r o JI HaKJIOHa nyqKOB 

MbirneqHbIX BOJIOKOH ( B x o ,n;e rrp0,IJ,0JlbH0f0 CKaHr1po

BaHJ1H ). IIocJie ,IJ,HJ/IM o rrpe ,n;e JIHJIJ/I KaK yroJI M em,n;y JIM

HJ/Ie:w , coBrra,n;aIDlll,e :w c HarrpaBJieHJ1eM cyxo :m.J1JIJ1H , J1 

HarrpaBJie HJ1eM rryqKo B Mbirne qHo ro B0JI0KHa. II pr1 
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ou;eHKe yrJia HaKJIOHa l1Y1..fKOB Mbillie 1..fHbIX BOJIOKOH 

CTpOl1JIJ1 Kaea TeJibHbie OTHOCJ1TeJibHO caMoro l1Y1..fKa 

BOJIOKHa J1 M aTepMH CKOM KOCTJ1. KoJIJ1qecTB eHHaR 

o:u;eHKa BKJII01..faJia J13MepeHJ1e C l10MOI.IJ;bIO l10,[];BJ1:>K

HbIX MapKepoB TOJII.IJ;J1Hbl m. tibialis anterior J1 

m . extensor digi to rum long us B cocTORHJ1J1 110KOR J1 

11pJ1 cTa Tl11..feCKOM Ha11pR:>KeHJ1J1 J1 011pe,o;eJieHJ1e aKyc 

TJ1qecKOM l1JIOTHOCTJ1 C J1Cl10Jlb30BaHJ1eM CTaH,o;apT

HblX 11porpaMM KOMl1bIOTep a. 

B pe:>KJ1Me 1.weTHoro ,o;o11Jie poBcKoro Ka P™POBa

HMR (U,II:K) M ::rnepreTM1..fecKoro ,o;o11Jiepa o:u;eHJ1BaJIJ1 

cocy,o;bI B 30He y,o;JIJ1H eHJ1R J1 B OKpy:>KaIOI.IJ;J1X TKaHRX, 

011pe,o;eJIRJIM 3 Ha q eHJ1R 11epwpepJ1qecKJ1X J1H,IJ;eKcOB: 

l1YJibCaTopHoro J1H,ZJ;eKca (PI) J1 J1H,IJ;eKca pe3J1CTJ1BHO 

CTJ1 (RI). 
CTa TJ1CTJ1q ecKyIO o6pa60TKY pe3y JlbTa TOB 11pOBO

,[];J1JIJ1 C l10MOI.IJ;bIO l1aKeTa aHaJIJ13a ,o;aHHbIX Microsoft 

Exel-2000 c ,[];0110JIHMTeJibHblMJ1 11porpaMMaMJ1 He11a 

paMeTpJ11..feCKOM CTa TJ1CTJ1KJ1 J1 o:u;eHKJ1 HOpMaJibHOCTJ/1 

pac11pe,ZJ;eJieHJ1R [ 13]. ,I(m:r ou;eHKJ1 ,[];OCTOBepHOCTJ1 pa3 -

JIJ11..fJ1M COl10CTaBJIReMbIX BbI6opoK 110Ka3a TeJieM J1C 

l10Jlb30BaJIJ1 t-KpMTepMM CTbIO,IJ;e HTa J1 He11apaMeT

pJ1qecKJ1M KpMTepMM B MJIKOKCOHa. KpMTM1..feCKJ1M ypo

BeHb CTaTJ1CTJ11..feCKOM 3 HaqJ1MOCTJ1 11pJ1HRT paBHblM 

0 ,05 . ,I(aHHbie 11pe,o;cTaBJie HbI B BM,o;e cpe,o;HeM apwp

MeTJ11..feCKOM (M), ornJ16KJ1 cpe,o;HeM (m). 

PE3YJihTAThl 

Y CTaHOBJieHO , qTo ,[];O JieqeHJ1R BO Bcex B03paCTHbIX 

rpy1111ax 11epe,o;HRR rpy1111a Mbirnu; roJieHM J1MeJia qeT

KJ1M KOHTYP, Me:>KMbIWe1..fHaR 11eperopo,o;Ka Mem,o;y 

m. tibialis anterior Mm. extensor digitorum longus 6b1Jia 

xoporno Bbipametta. Y ,o;eTeM B B03pacTe 6 -1 0 JieT 

( 1-R rpy1111a ) yroJI HaKJIOHa 11yqKQB MbirueqHbIX BOJIO

KOH COCTaBJIRJI 40±1 0 °, 11yqKJ1 He Bcer,o;a MMeJIM Bbipa

:>KeHHYIO Ha11pa BJieHHOCTb, TOJII.IJ;MHa m . tibialis anterior 

M m. e xtensor digitorum longus paBHRJiacb 0,6±0,3 J1 

0, 7±0,6 CM, aKyCTJ1qecKaR l1JIOTHOCTb MbilliLI; - 99± 11 

M 110± 10 ycJI. e,o;. COOTBeTCTBeHHO (pl1C. 1, a) . 
B o BTopoM B03pacTHOM rpy1111e ( 10, 1 - 18 JieT) 11y--q

KM MbirueqHbIX BOJIOKOH xoporno ,D;l1CpcpepeH:u;l1pOBa 

JIMCb, J1MeJIJ1 1..feTKYIO Ha11paBJieHHOCTb , yroJI HaKJIOHa 

11yqKQB MbirueqHbIX BOJIOKOH COCTaBJIRJI 16±4,5 °, TOJI-

I.IJ;J1Ha m. tibialis anterior J1 m. extensor digitorum 

longus BbipacTaJia ,ZJ;O 0,70±0,09 l1 0,85±0,11 CM COOT

BeTCTBeHHO, KOJIJ11..feCTBO coe,o;J1HJ1TeJibHOM TKaHJ1 B 

MbllliLI;aX yBeJIJ11..fJ1BaJIOCb, 0 1..feM CBM,ZJ;eTeJibCTBOBaJIO 

yBeJIM1..feHJ1e aKyCTM1..feCKOM l1JIOTHOCTJ1 ,ZJ;O 122±9,5 l1 

120± 12,0 ycJI. e,o;. COOTBeTCTBeHHO. 

KoHTpaKTJ1JlbHaR peaKLI;J1R Mblllil.l; 6bIJia xoporno 

Bbipa:>KeHa B 06eJ1X B03paCTHbIX rpy1111ax, 11PM CTaTJ1-

qecKOM Ha11pR:>KeHJ1J111pOMCXO,ZJ;MJIO xapaKTepHoe yBe

JIJ11..feHJ1e TOJII.IJ;MHbl 11epe,ZJ;HeM rpy1111b1 Mblllil.l; roJieHJ1 

B 1-M rpy1111e Ha 16% J1 BO BTOpOM - Ha 22% 110 cpaB

HeHMIO C COCTORHMeM Cf)J13J10JIOfJ11.{eCKOro l10KOR. 

C l10MOI.IJ;bIO 3JieKTpOHHOM Ml1KpOCKOl1J/IJ1 B 3KCl1e

pMMeHTaJibHbIX J/ICCJie,IJ;oBaHMRX B 11po:u;ecce ,[];J/ICTpaK

:u;MM 6bIJIJ1 BblRBJieHbl 11pl13HaKM ,o;eCTPYKTJ1BHbIX J/13 -

MeHeHMM B CTPYKType MbIWLI;bI y,o;JIMHReMoro cerMeH 

Ta: 11epepaCTR:>KeHJ1e Mbillie1..fHbIX BOJIOKOH, o6pb1Bbl 

aKCOHOB, 11pM3HaKM 11epMaKCOHaJibHOM ,o;ereHepa:u;MM 

[14]. B KJIMHMqecKOM 11paKTJ1Ke 11pM y,ZJ;JIMHeHMM roJie 

HJ1 y 60JibHbIX pa3JIJ11..fHOro B03pacTa Bbipa:>KeHHOCTb 

,ZJ;ecTpyKTJ1BHoro 11po:u;ecca MMeeT 6oJibWOe 3Ha1..feHMe , 

TaK KaK HapR,o;y C aKTJ/IBHOCTbIO pe11apaTJ1BHOro 

ocTeoreHe3a 011pe,o;eJIReT TaKTMKY Jie1..feHMR M BeJIM

qJ1HY y ,IJ;JIMHeHMR. 3xo11pM3HaKaMM ,o;ecTpyKTJ/IBHbIX 

J13MeHeHJ1M B MbllliLI;aX RBJIRIOTCR HapyrneHMe xapaK

TepHOM MbIWe1..fHOM J!ICqepqeHHOCTJ/1 M ,D;J1cpcpepeH:u;J1 -

poBKJ1 MbirueqHbIX CJIOeB, CHJ1:>KeHMe J/IJIJ/1 OTCYTCTBJ1e 

KOHTpaKTJ/IJibHOM peaKLI;J/IJ/1 MbllliLI; , J13MeHeHMe aKyc 

TJ!Iq ecKOM l1JIOTHOCTJ1 M b llliIJ;. 

y 60JibHbIX 1-M rpy1111bI Ha paHHeM cpoKe ,[);J/IC 

TpaKLI;MJ/1 (10 - 12 ,IJ;HeM) 11pJ1 BeJIJ11..fJ1He Y,ZJ;JIMHeHMR 

1,00 ± 0,30 CM BJ13yaJIM3l1pOBaJIOCb HapyrneHJ1e Ha-

11paBJieHHOCTJ1 l1Y1..fKOB Mbillie1..fHbIX BOJIOKOH, KOHTpaK

TJ1JlbHaR peaKLI;MR J1 Me:>KMbIWe1..fHaR 11eperopo,ZJ;Ka 

6 bIJIM coxpaHeHbI. 

ITpl1 y,o;JIMHeHMJ/1 roJieHJ1 Ha 2,5 ± 0,5 CM l1Y1..fKJ1 Mbl 

rneqHbIX BOJIOKOH BJ13yaJIJ13l1pOBaJIMCb B B J1,ZJ;e OT,ZJ;eJib 

HbIX JIMHeMHbIX rM11ep3xoreHHbIX cpparMeHTOB , Me:>K

MbirueqHaR 11eperopO,ZJ;Ka 6 b IJia J1CTOH1..feHa, KOHTpaK

TJ/IJibHaR peaK:u;MR m. tibialis anterior M m. e x tensor 

digitorum longus coxpatteHa, aKycTM1..fecKaR l1JIOT

HOCTb yBeJIJ11..feHa Ha 21 J1 14% COOTBeTCBeHHO 110 cpaB

He HMIO c J1CXO,ZJ;HbIM ypOBHeM (pMC. 1 , 6; Ta6JI. 2). 

P1t1c. 1. CoHorpaMMbI rr epe,n;HeM rpyrrrrbI MbIIIJLI; rrpaBOJ/1 I1 JieBOJ/1 roJieHeM 6oJibHOro "9:. 7 JieT. 

a - .n:o Jie'--IeHJtI.H (cTpeJIKaMJ/1 ITOKa3aHbI rryt.JKJ,1 MbIWe'--!Hb!X BOJIOKOH); 6 - 20-M ,n:eHb ,n:McTpaKLI;MltI (nyHKTMpHbie JIJ,1HJ,1J,1 - TOJII.II;JtIHa 
m. tibia l is anterior m . extensor dig itorum longus); B - 32-M ,n:eHb ,n:McTpaKLI;MM, 060.HCHeHMH B TeKcTe. 
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Ta6n. 2. noKa38Tefllll aKyCTfllll BCK0/11 nflOTHOCT/11 ( B yen . B,ll, .) 

nepe,[J,HB/11 rpynnbt Mb/WU, WflBH/11 B neplllO,ll, ,ll,IIICTpaKU,111111 B 38-

BIIICIIIMOCTIII OT BBJ7fllllll1Hbl Y,ll,fl/llHBHIIIR 

BeJu1q:vrtta 
y~JivrHemrn 
roJieH:vr, CM 

1,0±0,3 

2,5±0,5 

4,5±0,5 

6,5±0,5 

8,5±0,5 

10 li16oJiee 

1-R rpynna 

m. tibialis 
anterior 

118±12 

120±8,5* 

135±6,8* 

147±7,5* 

156±10,2* 

m. extensor 
digitorum 

longus 

116±5,4 

126±8,2* 

141±9,4* 

155±11 ,6* 

160±7,1 * 

2-R rpynna 

m. tibialis 
anterior 

122±4,5 

131±5,6* 

149±6,3* 

154±3,8* 

164±7 ,1 * 

169±8,5* 

m. extensor 
digitorum 

longus 

126±6,5 

135± 4,2* 

146 ± 3,6* 

160±6,4* 

166±5,3* 

170± 3, 1 * 

II p 11 Me q a H 11 e. 3,z:i:ecb 11 B T&6JI. 3: * - ,z:J;OCTOBepHOCTb 
pa3Jil1'-Il1M ITO cpaBHeHl1IO C 11CXO,z:J;HbIM y pOBHeM rrp11 p<0 ,05 . 

Y,n;.rr:vrnem1e ro.rreHM Ha 4,5±0,5 CM coITpoBom,n;a 
JIOCb Ha pyweHMeM xa paKTepHOJ1 MbIWeqHOJ1 Mcqep
qeHHOCTM, J/ICTOHqeHMeM Me:>KMbiweqHOJ1 ITeperopo,n;
KM , yBeJIMqeHMeM aKycTMqecKOH ITJIOTHOCTM m. tibial is 
anterior Mm. extensor digitorum longus Ha 36 M 28,8% 
COOTBeTCTBeHHO ITPM coxpaHeHMM KOHTpaKTMJibHOJ1 
peaKD;MM (pMC. 1, 6 ). 

IlpM CKaHMpOBaHMM MbIWD; ro.rreHM, y,ri;JIMHeHHOJ1 Ha 
6,5 ± 0,5 CM, OTMeqaJIOCb yBeJIMqeHMe aKyCTJtiqecKOJ1 
ITJIOTHOCTM m. tibialis anterior Mm. extensor digitorum 
longus Ha 48,5 M 49% ITO cpaBHeHMIO c MCXO,D;HbIM ypoB
HeM, ITyqKJ1 MbiweqHbIX BOJIOKOH He ,n;m:pcpepeHu;Mpo
BaJIMCb, KOHTpaKTJ/IJibHaH peaKD;MH 6bIJia c.rra6o BbI
pameHa. 

B xo,z:i;e ,z:i;aJihHer1wero y,z:i;.rrMHeHMH Ha 8,5 ± 0,5 CM 
BbIHBJIHJIMCb ITPM3HaKM ITOJIHOI1 ,z:i;e3opr aHM3aD;MM 

Mb1weqHor1 CTPYKTYPbI: Mbirnu;a ITpM06peTa.rra reTe 
p oreHHYIO CTPYKTYPY, aKycTMqecKaH ITJIOTHOCTb 
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m. tibialis anterior M m. exten sor dig itorum longus 
6bIJia yBeJIMqeHa Ha 57,6 M 45,5% COOTBeTCTBeHHO 
(CM. Ta6.rr. 2), KOHTpaKTMJibHaH p eaKD;MH MblllllJ; He 
OITpe,n;eJIHJiaCb. YKa3aHHbie COH Orp a cp11q e cKMe KpM

TepMM Mbl pacu;eHMBaeM KaK CBM,ZJ,eTeJibCTBO CHM
meHMH pe3epBI-IbIX B03MO:>KHOCTei1 nep e,z:i;HeM rpyrr

Ilbl Mbllllll; roJieHM ,ZJ,JIH npoBe,ZJ,eHMH ,z:i;aJibHei1wero 

Y,ZJ,JIMHeHMH ro.rreHM (pMC. 2). 
OrpaHMqeHMHMJ/1 ,D;JIH ITp o,n;o.rrmeHMH y,n;JIMHeHMH 

ro.rreHM HBJIHJICH M « 6ypHbIJ1 » peITa p a TMBHbIM OCTeO
reHe3, CBH3aHHbll1 C HMM BbICOKMJ1 TeMIT ,D;MCTpaKu;MM , 

a TaKme He60JibWMe J/ICXO,D;Hble a Ha TOMMq ecKMe pa3-
MepbI ro.rreHM B ,n;aHHOM B03pacTHoi1 r p y ITITe. 

BTopyIO rpyITITY COCTaBMJIM ITau;MeHTbl 10 ,1 -18 JieT. 
B paccMa TPMBaeMOM BO3paCTHOM nep MO,ZJ,e MMeeTCH 

BO3MO:>KHOCTb yBeJIMqMTb ,ZJ,JIMHY r o .rr e H M 3 a O,ZJ,MH 

3Tan .rreqeHMH Ha 10 M 60.rree caHTMMeTp OB, B CBH3M 

c qeM BOITpoc o KpMTMqecKoi1 BeJIMqMHe y ,z:i;JI11HeHMH, 
KOTOpaH OITpe,z:i;eJIHeTCH pe3epBHbIMJ1 BO3MO:>KHOCTH

MM Mbllllll; nau;MeHTOB, npMo6p eTaeT oco6y10 aKTy
aJibHOCTb. IIepMO,D; ,D;MCTpaKD;MM BO 2 -M rpynne 
COITpOBO:>K,ZJ,aJICH 60.rree Me,ZJ,JieHHbIM Ha p acTaHMeM 
BbipameHHOCTM 3XOITpM3HaKOB ,z:i;ecTp yKT MBHbIX !13-

MeHeHMM, qeM y ,z:i;eTei1 l - i1 rpynnbL HaM6oJiee cy
I..IJ;eCTBeHHbie M3MeHeHMH BM3yaJIJ13!1pOBaJIMCb npM 

BeJIMqMHe Y,ZJ,JIMHeHMH 6,5 ± 0,5 CM: nyqKJ1 Mbiweq
HbIX BOJIOKOH ITpMo6peTaJIM npaKTJ1qecKM ropM30H
TaJibHYIO HaITpaBJieHHOCTb, Me:>KMbillleqHaH nepero
po,z:i;Ka m . t ibial is anterior M m. extensor digitorum 
longus OITpe,n;eJIHJiaCb, KOHTpaKTM'JlbHaH peaKIJ;MH 
Mbllllll; 6bIJia coxpaHeHa (pMC. 3). AKycT11qecKaH 
ITJIOTHOCTb m. tibialis anterior M m. extensor digito
rum longus yBe.rrMqMBa.rracb Ha 26 11 33% cooTBeT
CTBeHHO ITO cpaBHeHMIO C MCX O,ZJ,HbIM ypoBHeM 
( CM. Ta6JI. 2 ). 

IlpM y,n;.rrMHeHMM r o.rreHM Ha 
8,5 ± 0,5 CM ITyq KJ1 MbiweqHbIX 

BOJIOKOH BM3yaJIM3Mp OBaJIMCb B 

BM,D;e JIM HeMHbIX cp p a rM eHTO B 
Mem,n;y r MITep3xoreHHbIMM ITpo
c.rroi1KaMM coe,n;MHMTeJibHOM TKa -
H M, aKyCTJtiqecKaH IT JIOTHOCTb 

MbIWD; 6bIJia ITOBbIWeHa ITO cp aB
HeHMIO C MCXO,D;HbIM y p OBHeM Ha 
35 - 38%, KOHTp aKTMJibHaH p eaK

D;MH MbIWD; BbipameHa c.rra6o. 

Pwc. 2. T oT me 6oJibHOM. 64- i1 ,z:i:eHb 
,l];l1CTpaK~l1li1 (BeJili1'-Ili1Ha y,z:i:Jili1HeHli1R 
7 CM). IIpe,z:i:CTaBJieHbI rrpo,z:i:OJibHbIM (a) 
li1 rronep e'-IHbIM ( 6) CKaHbl. 

1 - m. tibia lis anterior , 2 - m. exten
sor digitorum longus, 3 - ,n:11cTpaKQJ1-
0HHbn1 pereHepaT 60Jibllle6epQOBOI1 KO
CTJ1. 

Pwc. 3. CoHorpa MMa rrepe,z:i:Hei1 rp yrr
ITbI Mbilll~ roJieHH 6oJibHOM C. 14 JieT. 
BeJiw-rnHa y,z:i:JIHHeHMR 5 CM. 

a - B COCTORHJ1J1 TI OKOH, 6 - npv1 CTa
TW-IeCKOM Hanp.rrmem1v1. 
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B nocJie,n;y10~eM (yBem11--1em1e Ha 10±0,5 CM) 
np0I1CX0,l];J1JI0 J1CT0HqeHJ1e nepe,z::i;HeM rpynnhl 
Mblllll.1; roJieHM J1 Me)KMbillleqHQM neperopO,D;KJ1, 
yBeJIJ1qeHJ1e aKycTJ1qecKou nJIOTHOCTM m . tibialis 

anterior J1 m. extensor digitorum longus Ha 38,5 
I1 41 % CO0TBeTCTBeHHO no cpaBHeHMIO c J1CXO,IJ; -

HblM ypoBHeM, KOHTpaKTJ1JibHaH p eaKI.J;J1H Mblllll.1; 
6bIJIO 3aTpy,z::i;HeHa. Mbl cqJ1TaeM, qTo ,z::i;aHHbie 

3 XOnpI13HaKJ1 CBJ1,IJ;eTeJibCTBOBaJIJ1 0 3Ha qJ1TeJib

HOM CHJ1)KeHJ1J1 pe3epBHbIX B0 3 M0)KHOCT eM 

Puc. 4. CoHorpaMMa rre 

p e~H eti rpyrrrrbI MblllIU: 

roJieHVI 6oJihHOM K 15 
JieT rrpVI IT0BT0pH0M 

(crrycTH 2 ro~a rrocJie 

CHHTMH arrrrapaTa) y~JIVI 

HeHVIVI roJieHVI : 60- tr ~eHb 

~J/ICTpaKU:VIM, BeJIW{J/IHa 

y ~JIVIHeHVIH 12 CM. 

BJ/1 3yaJIJ/13J/lpyeTcH 3cp 

cpeKT «MaTOBOro CTeKJia ». 

MbllllI.J;. 

,UaJibHeMlllee y,z::i;JIJ1HeHJ1e roJieHM Ha 11 CM J1 60-

Jiee conpoBom,n;aJiocb e~e 60.Jiee BbIpameHHbIMJ1 ,n;e

cTpyKTJ1BHbIMJ1 J13MeHeHJ1HMJ1 : m . ti bialis anterior J1 

m. extensor digi to rum longus onpe,n;eJIHJIMCb B BM,n;e 

c nJIOlllHOM roMore HHOM nOJIOCbl , BJ13yaJIJ13I1pOBaJICH 

3 cpcpeKT «Ma TOBOro CTeKJia » , aKyCTJ1qecKaH nJIOTHOCTb 

B 30He «MaTOBOro CTeKJia » 6bIJia n OBbilll eHa Ha 

45-4 7% n o cpaBHeHJ1IO c J1CXO,[(HbIM ypoBHeM (pI1C. 4 , 
CM. Ta6JI. 2 ). BJ13yaJIJ13aI.J;J1H nepe,z::i;HeM rpynnbI Mblllll.1; 

roJieHM B BM,[(e cnJIOlllHOM n oJIOCbI C « 3 cpcp eKTOM Ma

TOBOro CTeKJia » Mbl pacu;eHJ1BaeM KaK 3XOnpI13HaK 

J1cqep naH J1H pe3epBHbIX B03MO)KHOCTeM nepe,n;HeM 

rpynnbl Mblllll.1; roJieHJ1 ,[(JIH npoBe,n;eHMH ,n;aJibHeM
lllero y,n;JIMHeHMH roJieHM. 

IlpM n OBTOp HOM y,n;JIJ1HeHJ1J1 roJieHJ1 p e3epBHhle 

B03MO)KHOCTJ1 M blllll.1; BO MHOrOM o rrp e,z::i;eJIHJIJ1Cb BeJIJ1 -

qJ1HOM y,z::i;JIJ1H eHJ1H Ha n e pBOM 3Tane J1 cp y HKI.J;MOHaJib 

HOM pea6J1JIJ1Tau;J1eu nau;MeHTa. IT pM J1cqepnaHJ1J1 pe-

3epBOB a,n;an TaI.J;J1J1, KaK n paBMJIO, HacTynaJia KOH

TpaKTypa HMmeJiema~ero roJieHocTorrHoro cycTaBa , 
qTo o6ycJIOBJIJ1BaJIO CHJ1)KeHJ1e cpyHKI.J;J10HaJibHOCTJ1 

JIOK0MOTOpHor o anna pa Ta nocJie JieqeHMH. 

LI:onoJIHMTeJibHO B p emMMe U,UK ou;em1BaJIJ1 Bac
KY JIHp:i13au;J110 MbilllI.J;. Ha npoTHmeHJ1J1 Bcero n epMo

,z::i;a ,IJ;J1CTpaKu;J1J1 OTMeqaJIOCb BbipameHHOe ycJ1JieHJ1e 
cocy,z::i;MCToro pI1CYHKa B MbilllI.J;e 3a cqeT Ba30,[(J1JiaTa

u;MM. HaJ160Jiblllee 3Ha q eHMe nepI1cpepJ1qecKJ1X MH,z::i;eK

coB PI J1 RI, OTpamaIO~Mx T0Hyc cocy,z::i;oB, OTMeq eHo 

K KOHI.J;Y nepMo,n;a ,n;McTpaKu;MM. B Ta6JI. 3 npe,z::i;cTaB
JieHbI 3 Ha qeHJ1H nepI1cpe pJ1qecKJ1X J1H,IJ;eKCOB a. ti bialis 

anterior (,n;MaMeTp 0,35 ±0,1 CM) I1 OTXO,IJ;H~J1X OT Hee 
BeToqeK (,n;MaMeTp 0 ,22 ±0,11 CM) B HaqaJie I1 KOHI.J;e 

nepMo,n;a ,z::i;McTpaKu;MM. 

06CYm,UEHl1E 

IlpM y,z::i;JIJ1HeHJ1J1 KOHeqHocTeM Ha 60.JiblllMe BeJIJ1-

qJ1HbI nJiaTOM 3a npe,n;n oJiaraeMbIM p e3yJihTaT HBJIH

eTcH CHJ1meH11e COKpa TJ1TeJibHOM cnoco6HOCTJ1 Mblllll.1; 

M oco6eHHO nepe,n;Heu rpynnhr MbilllI.J; roJieH11 , qTo, Be

poHTH0, CBH3aHO C oco6eHHOCTHMJ1 ee aHaTOMJ1qecKO

ro CTpoeHJ1H J1 OTHOCMTeJibHO 60.JibWOM BeJIJ1qJ1HOM 

y,n;JIJ1HeH11H roJieH11 [1 , 15). C noMO~bIO Y3M HaM y,z::i;a 

JIOCb B ,[(J1HaMJ1Ke npocJie,[(J1Tb pa 3 BJ1TJ1 e ,n;ecTpyKTJ1B 

HbIX J13MeHeHJ1M B nepe,z::i;HeM rpy nne Mbrwu; y ,IJ;JIMHHe

MOM roJieHJ1 J1 BbIHBJ1Tb 3XOnpI13HaKI1, COOTBeTCTByIO

~J1e qacTJ1qH0My J1JIJ1 nOJIHOMY 11cqepnaHJ1IO MHfKO

TKaHHOro pe3epBa B npou;ecce ,n;11cTpaKu;J111. 

CTpyKTypHoe cocTOHH11e MbIwu; B npou;ecce ,z::i;J1c

TpaKu;1111 paHee 6bIJIO J13yqeHO B 8KCnep11MeHTax Ha 
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Ta6n. 3 . noKa3aTenl/l nepwpepw-1ecKI/IX 1//H,ll,eKcoa nepe,ll,He111 
6onbwe6epu,OBOIII apTepl/11/1 1/1 OTXO,ll,Rlll,1//X OT Hee aeTOl..feK 
a npou,ecce ,ll,I/ICTPBKU,l/ll/1 ( M±m) 

Ilepe,n;mur BeTO"<IKM nepe,n;He:n 
60JihII1e6epu;oBaR apTepMR 60Jihille6epu;oBOH a p TepMM 

Ji1Hp;eKC 

Ha"<IaJio KOHeD; Ha"<IaJio KOHeD; 

,IJ;J1CTpaKD;J1J1 ,IJ;J1CTpaKD;J1J1 ,ll;MCTpaKD;MM ,ll;J1CTpaKD;MJ1 

RI 0,90±0,08 0,93±0,06* 0,85±0,10 0,94±0,05* 

PI 8,95±1 ,15 14,90±1 ,24 10,40±2,24 15,6±2,15* 

)KJ1BOTHbIX [6, 7, 16, 17). B.M. H KOBJieB [18) n oKa3aJI , 

qTO B KOHu;e nep110,z::i;a ,IJ;J1CTpaKu;J1J1 yc11JIJ1BaeTCH CKJie

p03 rrepMMI13MH J1 cpacu;11u , HapacTaeT aTpocp11H MbI 
w e qHbIX BOJIOKOH. C IlOMO~bIO MeTo,n;a 3.JieKTpOHHOM 

MI1KpOCKOnJ1J1 6bIJIO npo,z::i;eMOHCTpMpOBaHO, qTo B qa

CTJ1 MbIWeqHbIX BOJIOKOH pa3BMBaIOTCH ,IJ;J1CTpocp11qec

KMe J13MeHeHJ1H [ 19). B o3MO)KHOCTb rrpoBe,n;eHMH y,n; 

JIJ1HeHJ1H KOHeqHOCTeM y 60JibHbIX axoH,z::i;ponJia3MeM 
BO MHOfOM o6ycJIOBJieHa HaJIJ1qJ1eM OTHOCJ1TeJibHOro 

pe3epBa MHfKMX TKaHeM , qTo CBH3aHO C J13611paTeJib

HbIM OTCTaBaHJ1eM pocTa KOCTM M MeHblllJ1M OTCTaBa

HMeM B pocTe COKpaTJ1TeJibHOM qaCTJ1 Mblllll.1; [3 , 15 ]. 

0 HaJIJ1q J1r1 pe3epBHbIX B03MOmHOCTeu nepe,z::i;Heti 

rpyrrnhr Mbrlllu; roJieHM y 60JibHbIX axoH,z::i;porrJia311eti 
CTa pwe 10 JieT ,z::i;o JieqeHJ1H CBJ1,IJ;eTeJibCTBOBaJIJ1 CJie

,n;yIO~ Me 3XOnpI13HaKM: HenpepbIBHbie , qeTKJ1e n yq

KJ1 MbillleqHbIX BOJIOKOH , npI1,z::i;a10~11e M billlI.J;e xapaK

TepHyIO J1CqepqeHHOCTb ; HaJIJ1qr1e Me:>KMbIWeqHOM 

neperopO,D;KJ1 , n03BOJIHIO~eti ,z::i;r1cpcpepeHI.J;MpOBa Tb 

m. tibialis anterior M m . extensor digitorum longus; 

BbipameHHaH KOHTpaKTMJibHaH peaKI.J;J1H MbilllI.J;. 

,UecpI1HJ1TJ1BHaH opraHJ13aI.J;J1H M billleqHbIX CTpyK

TYP ,IJ;OCTMraeTCH nocJie 3aBepweHJ1H nOJIOBOrO C03pe

BaHJ1H. CTpyKTypHaH M cpyHKI.J;J10HaJibHaH 3peJIOCTb 

M0TOpHoro arrrrapaTa HJ1)KHMX KOHeqHOCTeM HacTyna

eT TOJibKO K n o,n;pOCTKOBOMY B03pacTy [20). MMeHHO 

no3TOMY y ,n;eTeti MJia,n;wero WKOJibHOro B03pacTa npr-1 

Y3M B113yaJIM311py10TCH TOHK11e nyqKJ1 MbillleqHbIX 

BOJIOKOH, He BCer,n;a qeTKO HanpaBJieHHbie , a B nepMO,[( 

,[(MCTpaKI.J;J1J1 B 1-ti rpy nne o6cJie,n;oBaHHbIX BbipameH

HaH ,z::i;e3opraHJ13au;J1H CTPYKTYPbI Mbrr.neqHbIX B0JIO

KOH OTMeqaJia Cb yme B rrepBbIM Mee.Hu; ,lJ;J1CTpaKI.J;J1J1. 

O ,z::i;HaKO, yq11TbIBaH J1C XO,IJ;HOe CTPYKTypHoe COCTOH
HJ1e MbilllI.J; y ,z::i;eTeti 1- ti rpynnhr , Bhrwenepeq11cJieH

Hhre np113HaK11 He MoryT yKa3bIBaTb Ha r1cqepnaHr1e 

pe3epBHbIX B03MOmH OCTeM rrepe,z::i;HeM rpynnbI Mblllll.1; 

roJieHM yme B nepBbIM Mee.Hu; ,IJ;MCTpaKI.J;J1J1. y BeJIJ1qe

HJ1e aKyCTJ1qecKOM n JIOTHOCTJ1 rrepe,n;HeM rpynnbI 
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MbilllIJ; roJiem1 yme qepe3 15-20 ,:o;HeM Ha 14-20%, a K 

KOHIJ;Y rrepv10,:o;a ,[l;MCTpaKIJ;MM Ha 45- 50% CBM,IJ;eTeJib

CT BOBaJIO 06 yBeJiv1qeHMM KOJIWieCTBa coe,:o;MHMTeJib

H OM TKaHM. ,Ue3opraHv13au;v1H MbillleqHoM cTpyKTypbr , 

MCTOHqe H Me MbillleqHbIX CJIOeB , HepOBHOCTb MX KOH

Typ o B , HapyllleHMe ,:o;mpcpepeHLI;MpOBKM Mblllll.l; HBJIH 

JIJ1Cb 3 KB MBaJieHTOM MbillleqHOM a Tpocpv1v1. 

y rrau;v1eHTOB B B03pacTe 10,1-18 JieT rrpv1 y,:o;JIM

HeH MM r oJieHM Ha 10 CM OTMeqaJIMCb 3XOI1pM3HaKM CHM

:>KeH MH p e3epBHbIX B03MO:>KHOCTeM MbllllIJ;: rryqKJ,1 MbI

llleq H bIX B OJIOK OH MMeJIM JIMHeMHYIO HarrpaBJieHHOCTb , 

I103TOM Y xa p aKTepHaH MbillleqHaH v1 cqepqeHHOCTb H e 

orrp e,:o;eJIH Jia Cb , K OHTpaKTMJibHaH p e aKIJ;MH Mblllll.l; 

6 b IJia CHM:>KeH a, M e :>KMbillle qHbie rrep e ropo,:o;KM q e TKO 

H e ,:o;v1cpcp e p e H u;v1p o BaJIMCb , KOHTYPbI Mblllll.l; 6bIJIM He

poBHbie' aKycTv1q e cKa H ITJIOTHOCTb ITOBbillleHa ITO 

cpaBHeHMIO c MCX O,[l;HbIM y p o BHe M Ha 38-41 %. 
Y ,[l;JIMH e H Me roJieH J1 H a 11 v1 6oJiee caHTMMeTpOB 

rrpMBO,[l;MJIO K B·brpameHHbI M ,:o;ecTpy K T MBHbIM M3 M e 

HeHMHM B M b llllIJ;e, y B eJiv1q e H MIO a KyCTMqe cKOM ITJIOT

HOCTM Ha 50%, MCTOHqeH MIO M e :>KMbi llle qHbIX rre pero

po,:o;OK, BM3yaJIM3aIJ;MM « 3 cpcpeKTa MaTOBOro CTeKJia » , 

KOTOpbIM M b l pacu;eHMBaeM K aK 3XOI1pM3HaK ITOJIHOro 

v1cqeprraHMH pe3epBHbIX B03M O:>KHOCTeM MbllllIJ;. 

KJIMHMqecKMM rrpOHBJieH MeM ITOJIH Oro MCITOJib30Ba

HMH pe3epBOB a,z::i;arrTaIJ;MM rre p e ,:o;HeM rpyrrrrbI Mblllll.l; 

roJieHM , KaK rrpaBMJIO, HBJIH e TCH K OHTpaKTypa roJie

H OCTOITHOrO cycTaB a M CH M:>Ke H Me cpyHKIJ;MOHaJibHOM 

aKTMBHOCTJ-1 JIOKOMOTOpHor o arrrra pa Ta ITOCJie JieqeHMH. 

BbIHBJieHHb ie c rroM OIIJ;bIO MeTo ,:o;a Y3M cTpyKTyp 

Hbie M3MeHeHMH B rrep e ,:o;HeM rpyrrrre Mblllll.l; roJieHM 

cor JiacyIOTCH C ,:o;aHHbIMJ-1 3JieKTpocpM3J10JIOrv1qecKMX 

MCCJie,r:i;oBam1M [9], B KOTOpbIX I10Ka3aHO, qTo qacTv1q

H aH ,:o;eHepB aIJ;MH M blllll.l; , rro ,:o;BeprHyTbIX paCTH:>KeHMIO, 

co3,:o;aeT ycJIOB MH ,[l;JIH 6oJiee ITOJIHOro rrpOHBJieHMH ee 

ITJiaCTMqeCK J1X CB OJ1 CTB. B cJiyqae rrpo,:o;OJI:>KMTeJibHOJ1 

,:o;eH epB a IJ;MM q a CTb MbillleqHbIX BOJIOKOH aTpocpv1py

e T CH , 3 aMe ru;aHCb c oe,:o;MHMTeJibHOM TKaHblO. T aKoe 

cTpyKTypHo e M3M e HeHv1e B MbilllIJ;e corrpoB om,z::i;aeTCH 

CHM:>KeHMeM CMJibI , BbIHOCJIMBOCTM, a TaK:>Ke yMeHb 

llleHMeM aMITJIMTY,IJ;hl rrpv1 aKTMBHhlX M rraCCMBHhlX 

,[l;BJ1:>KeHMHX B CMe:>KHbIX cycTaBax. 

B 3KCrrepv1MeHTaJibHbIX MCCJie,:o;oBaHMHX Ha K03ax 

rroKa3aHo , qTo y,:o;Jiv1HeHv1e roJieHM 6oJiee qeM Ha 20% 
rrpMBO,[l;J1T K ,:o;v1crrporropu;v1v1 Mem,:o;y KOJIMqecTBOM MJ10 -

cpv16pMJIJI v1 KOJIMqecTBOM capKOMepoB [21]. B OITbITax 

Ha KpOJIMKax rrpo,:o;eMOHCTpv1poBaHo, qTo CTPYKTyp

HaH a,:o;arrTaIJ;l1H Mblllll.l;bl K HOBOM ,[l;JIMHe ITOKOH rrpOHB

JIHeTCH B yKopoqeHMM ca pKOMepoB rrporropu;v10HaJib

HO cpoKaM ITOCJie y,:o;JIMHeHMH [22]. 
TaKMM o6pa30M, KpMTMqecKaH BeJiv1qv1Ha y,:o;JIMHe

HMH roJieHM y 60JibHbIX axoH,:o;porrJia3MeM BO MHOfOM 

orrpe,:o;eJIHeTCH B03paCTOM HaqaJia JieqeHMH, BeJiv1qv1-

HOM y,:o;JIMHeHMH. ,Uo JieqeHMH y ,:o;eTeM 60JibHbIX axoH,:o;

porrJia3MeM MMeeTCH 3arrac co CTOpOHbI MHfKMX TKa

HeM, o6ycJIOBJieHHbIM xa paKTepHbIMM ,[l;JIH ,:o;eTCKOro 

opraHM3Ma rrepe,n;mpcpepeHu;v1poBoqHbIMM rrpou;ecca

Ml1, KOTOpbie rrpo,n;OJI:>KaIOTCH BITJIOTb ,n;o OKOHqaHMH 

rry6epTaTHoro B03pacTa [20, 21], rro3TOMY pereHepa

IJ;MH Mblllll.l; ITOCJie CHHTMH arrrra pa Ta rrpoTeKaeT Ha pH-
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,:o;y C ecTeCTBeHHbIMJ-1 rrpou;eccaMM C03peBaHMH M poc

Ta. C yBeJiv1qe1-rneM B03pacTa rrpv1 Ha pyllleHHOM rrpo

,:o;oJibHOM pocTe Tpy6qa TbIX KOCTeM y 60JibHbIX axoH,n;

porrJia3MeJ1 OTMeqaeTCH yBeJiv1qeHMe MaCCMBHOCTM 

6pI01IIKa Mblllll.l; KOHeqHQCTeM [ 3' 15], qTo 06ecrreqv1Ba -

eT pe3epBHbIM 3arrac MHfKMX TKaHeM ,IJ;JIH rrpoBe,:o;e 

HMH y ,[l;JIMHeH MH. 

3aKmoqeuMe. IIpoBe,r:i;eHv1e ,:o;v1HaMJ1qecKoro Y3M 
Ha rrpOTH:>KeHMM BCero rre pv10,z::i;a ,[l;MCTpaKIJ;MM roJieHM y 

60JibHbIX axoH,:o;porrJia3MeM I103BOJIHeT CBOeBpeMeHHO 

BbIHBJIHTb 3XOI1pM3HaKM, COOTBeTCTByIOru;Me CHM:>Ke 

HMIO J1 ITOJIHOMY v1cqeprraHMIO pe3epBa rrepe,:o;HeM rpyrr

ITbI Mblllll.l; ,IJ;JIH rrpoBe,:o;eHMH y,:o;JIMHeHMH . 
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<PAKTOPbl PMCKA PEUM,UMBA HECTAEMJibHOCTM IIJIEqEBOfO CYCTABA 
IIOCJIE APTPOCKOJIMqECKOfO JIEqEHM51 IIOBPE)K,I(EHMH BAHKAPTA 

E.A. E eJ151x, A.A. Ky6aLUee, @.JI. Jla3KO, M.A. A6ayflxa6upoe, K.A. llmullibLH, 

A.ll. llpu3oe, O.H. Kyfl uKoea, IT.FI. CaeulliKUU, JI,.A. 11cMauJZoe, B.B. MeHblUUJWB 

fBY3 «fo p o,z:i;cKaH KJIJ1HJ1q ecKa H 60JibHJ1 u;a N g 12 » ,Ue napTaMe HTa 3,z:i;paBooxpaHem,rn MocKBbI, 
fBOY BITO «P occMMCKMM YHMBe pcMTe T ,z:i;pym6b1 Hapo,z:i;oB », MocKBa , pep 

B cmambe npeiJcmaeAeH aHaAu3 pe3yAbmamoe AeLf.eHUJI 2pynnbL 408 nau,ueHmoe c nepeiJHeu 
nocmmpaeMamul-fecKou Hecm a6uAbHOCmbJO nAel-feeo20 cycmaea e eo3pacme om 17 iJo 
48 Aem, KomopbtM e nepuoiJ c 1997 no 2013 2 . 6b1J1 a BbtnOflHeHa apmpocKonuLf.ecKafl cma6u
JIU30U,Ufl nAel-feeo20 cycmaea npu noMow,u JIKOpHbLX cjJuKcamopoe. CpoK Ha6A10deHUJ1 cocma
eufl 5, 7±1,2 20iJa . Peu,uiJue Hecma6uAbHocmu npou30UleA y 45 (11 %) nau,ueHmoe. CpaeHe
Hue 2pynn nau,ueHmoe, y KomopbLX eo3HUK peu,uiJue Hecma6uAbHocmu u y KomopbLX e20 He 
6bUJO, n0380JIUJIO BblJIBUmb CAeiJy10w,ue cjJaKmOpbL pucKa peu,uiJuea Hecma6UJlbHOcmu: BblCO
KUU ypoeeHb cnopmueHou aKmueHocmu ( 78% npomue 27,8%, p <0,001), noepe'JICdeHue 
XuJ1J1a - CaKca (82, 2% npomue 55, 1%, p<0,001), iJecjJuu,um 2AeHouiJa AonamKu (88,9% 
npomue 48,2%, p<0,001), cuHiJpoM wnepMo6uAbHocmu cycmaeoe (33,3 % npomue 3,6%, 
p<O, 001). Bb1J1eJ1eHue yKa3aHHbLX cjJaKmopoe pucKa Ha iJoonepau,uoHHOM 3mane no3e0Aum 
onmuMu3upoeamb maKmuKy AeLfeHufl nau,ueHmoe c nepeiJHeu Hecma6uAbHOCmbJO nAeLfeeo20 
cycmaea. 
K JI IO LI e B bI e C JI O Ba : nepe11,H5l5I HeCTa6vIJibHOCTb TIJ1el!eBoro cycTasa, noBpe)K)],eHHe 
EaHKapTa , apTpOCKOTIJ19eCKa 5I CTa6HJil133UH5I , 5IKOpHbie (pl1KCaTOpbl , peUH)ll1BHpyIOI.l.(a5I 

HeCTa611J1bHOCTb, )le<:pHUHT rneHOH)la, a ecpeKT XHJ1Jia - CaKca. 

Risk Factors for Recurrence of Shoulder Instability 
after Bankart Lesion Arthroscopic Treatment 

E.A. Be/yak1 A.A. Kubashev, F.L. Lazko, M.A. Abdu/khabirov, KA. Ptitsyn, 
A.P. Prizov, 0.1. Kulikova, P.P. Savitskyi, D.A. Jsmailov, V. V Men'shikov 

City Clinical Hospital N9 12 , P eople's Frie ndship Univers ity of Russia , Moscow, Russia 

Analysis of treatment results for 408 patients ( 17-48 years old) with posttraumatic anterior 
shoulder instability was performed. In all cases arthroscopic Bankart repair with the use of 
suture anchors was performed from 1997 to 2013. Follow up period made up 5. 7±1.2 years. 
Recurrent instability was observed in 45 ( 11 %) patients. Comparison of patients with and 
without recurrent shoulder instability enabled to identify the following risk factors: high-level of 
sports activity (78.0% vs 27,8%, p<0.001), Hill-Sachs lesion (82.2% vs 55.1 %, p<0.001), 
glenoid bone deficit (88.9% vs 48, 2%, p<0.001), joint laxity syndrome (33.3% vs 3,6%, p<0.001). 
Preoperative diagnosis of the above mentioned risk factors will enable to optimize treatment 
tactics fo r the patients with anterior shoulder instability. 

Key wor d s : anterior shoulder instability, Bankart lesion, arthroscopic stabilization, an
chor fixatives, recurrent instability, glenoid bone deficit , Hill-Sachs lesion. 

BBe,r1;eu11e. KoHcepBa TMBHoe Jiet..ieHMe rra T0JI0rMM 

ITJiet..ie BOfO cycTaBa t..iaCTO OKa3 bIBaeTCH MaJI08cpcpeK

TMBHbIM , I108T0 MY Bee 60Jiblllee pacrrp0CTpaHeHMe Ha

X O,D;HT XMpyprnt..ieCKMe crroco6bI Jiet..ieHMH [ 1, 2]. Oco-

6 y IO rrorryJIHpH0CTb cpe,n;M XMpypr0B rrpMo6peTaIOT 

a pTpocKorrMt..iecKMe MeT0,IJ;MKM cTa6MJIM3aUMM rrJiet..ie

Boro cycTaBa , rrpMBJieKaH CBOeM MaJIOM TpaBMaTW--I

HOCTblO, xopornMMM cpyHKUMOHaJibHbIM pe3y JlbTa TOM 

J,1 K0CMeTW--IeCKMM 8cpcpeKTOM. 3cpcpeKTMBHOCTb a pT

poCKOITW--IeCKMX J,1 0TKpbITbIX MeT0,D;MK C0IT0CTaBMMa; 

« 30JI0ThlM CTaH~apT0M » Jiet..ieHMH HeCTa6MJibHOCTM 

rrJiet..ieBoro cycTaBa HBJIHeTcH a pTpocK0ITMt..iecKaH cTa -

6MJIM3aUMH rrepe,n;Hero KarrcyJiocpM6po3Horo oT,r:i;eJia 

rrpM ITOM0IUM HK0pHbIX Cf)MKCaTopoB [3]. "9:aCTOTa pe-
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UM~MBa HecTa6MJibHOCTM IT0CJie apTpOCKOITMt..JeCKOM 

CTa6MJIM3aUMM ITJiet..ieBoro eye Ta Ba Ba pbHpyeT OT 4 ,n;o 

19% [ 4-11]. CorJiaCHO ,n;aHHbIM 0Tet..ieCTBeHHbIX MCCJie

,IJ;OBaTeJieM [ 12, 13], 8cpcpeKTMBHOCTb apTp0CK0ITMt..JeC

KMX orrepau;MM C0CTaBJIHeT 6oJiee 90%. Peu;M,IJ;MBMpy

IOm;aH HeCTa6MJibHOCTb, MMeBrnaH MeCTO MeHee t..ieM y 

10% rrpoorrepMpOBaHHbIX rrau;MeHT0B, 6bIJia o6ycJIOB

JieHa HaJIMt..JMeM 3Ha l..JMMbIX ITOBpem,n;eHMM KOCTHbIX 

o6pa3oBaHMM rrJiet..ieBoro cycTaBa - cycTaBHOM Brra

,IJ;MHbI JI0ITaTKM J,1 f0JIOBKM ITJiet..ieBOM KOCTM, a TaK:>Ke 

CHM)KeHMeM rrpot..iHOCTHbIX M 8JiaCTMl..JHbIX CBOMCTB 

MHrK0TKaHHbIX cTpyKTYP ( cycTaBH0-rrJiet..ieBbIX CBH-

30K J,1 KarrcyJibI). MMeIOTCH coo6m;eHMH, l..JT0 y rrau;M

eHT0B C Bbipa)KeHHbIM K0CTHbIM ,z::i;ecpeKTOM r JieHOM,n;a 
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v1 rOJIOBKJ1 nJieqeBOM KOCTJ1 MHTKOTKaHHbIX CTa6J1JIJ1-

3J1pyrorn;Mx onepau;Mi1 6brnaeT He,ri;ocTa ToqHo [ 14]. 

II po6JieMa p eu;M,n;MBJ1pyrow;e11 HeCTa6MJibHOCTJ1 

n ocJie cTa6MJIM3Mpyrow;ei1 onepau;Mv1 coxpam1eT aK

TyaJibHOCTb. B Hawei1 CTpaHe ,n;o HaCTORrn;ero Bpe

M e HJ1 He npOBO,ll;J1JICR aHaJIJ13 cpaKTOpOB pMCKa pe

~J1,ll;J1Ba HeCTa6MJibHOCTJ1 nJieqeBoro cycTaBa Ha 60Jib

WOJ1 rpynne nau;MeHTOB. He pa3pa6oTaHbl TOqHbie 

ITOKa3aHMR l1 npOTMBOnOKa3aHJ1R K a PTPOCKOnJ1qec

KOJ1 cTa6MJIJ13aQMM n epe,n;Hero Kancy JibHO-cpv16po3-

Horo OT,D;eJia npM nOMOill;J1 RKOpHbIX Cf)MKCaTopoB, He 

BhlRBJieHhl npJ1qJ1Hhl peu;v1,n;J1BOB B nocJieonepau;M
OHHOM nepMo,ri;e. 

UeJib pa6oThl: npoaHaJiv13v1poBaTb pe3yJibTaThl 
JieqeHMR nau;MeHTOB c nepe,n;Hei1 HeCTa6MJibHOCTbI-O 

ITOCJie apTpOCKOnv1qecKOJ1 CTa6J1JIJ13a~MJ1 rrJieqeBoro 

cy cTaBa npM nOMOill;M RKOpHbIX Cf)MKCa TOpOB, onpe,n;e

JIJ1Tb cpaKTOpbl pMCKa pe~M,ll;MBa HeCTa6J1JibHOCTJ1 noc
Jie onepau;MM. 

TIAQJ/IEHTbl J/1 METO)J:bl 

II poBe,n;eH peTpocneKTJ1BHbll1 aHaJIJ13 OT ,n;aJieHHbIX 

pe3yJibTaTOB apTpOCKOf1J1qecKoro JieqeHMR 408 na~M

eHTOB, rrpoonepv1poBaHHb1x B rr epv10,n; c 199 7 no 2013 r. 

B Jieqe6Hbrx yqpem,n;eHMRx M ocKBbr: rKE N9.M:~ 3 1, 

12, 20. B MCCJie,n;oBaHMe BOlllJIJ,1 na~MeHTbl C l130JIMpO

BaHHOJ1 nepe,n;HeM HeCTa6J1JibHOCTbI-O, y KOTOphlX B 

xo,n;e onepau;MM 6bIJIO no,n;TBepm,n;eHO noBpem,n;eHMe 

EaHKapTa v1 BbITIOJIHeHO BOCCTaHOBJieHJ1e ry6bI rrpv1 

nOMOill;M RKOpHbIX Cf)MKCaTopoB. OT,n;aJieHHbie pe3yJib

Ta TbI M3yqeHbl B cpOKJ1 ,n;o 12 JieT ( cpe,n;Hv1e cpOKJ1 

5,7±1,2 ro,n;a). IIepByro rpynny cocTaBMJIM 363 (89% ) 

60JibHbIX, y KOTOpbIX p eu;M,ll;J1Ba HeCTa6MJibHOCTJ1 He 

6bIJIO, 2-I-O - 45 (11 %) nau;v1eHTOB, y KOTOpbIX B rroc

Jieonepau;MOHHOM nepMo,n;e npOM30llleJI peu;M,ll;MB He

CTa6J1JibHOCTJ1. 

O6cJie,n;oBaHMe BKJIJ-OqaJIO KJIJ1HJ1qecKJ1!1 OCMOTp, 

aHKeTMpoBaHMe, MPT, KT. Ha 3Tane c6opa aHaMHe3a 

BbIRCHRJIJ1 MexaHM3M T paBMbl npM nepBJ1qHOM BbIBJ1-

xe, HaJIJ1qv1e v1 xapaKTep (B cJiyqae HaJiv1qv1R) TpaBMbI 

rrpv1 peu;M,ll;MBe BbIBMXa nocJie onepau;MM, KOJIJ1qecTBO 

BbIBJ1XOB MJIM nO,D;BbIBJ1XOB ,n;o onepau;v1J1 , nocJie one

pa~MM, ypoBeHb 3aHRTJ111 cnopTOM ,n;o J1 nocJie onepa 

LI;MJ1, conyTCTByI-Orn;Me 3a6oJieBaHMR, nepeHeceHHbie 

one pa TMBHbie BMellla TeJibCTBa. KJIMHJ1qecKoe o6cJie

,ll;OBaHMe BKJIJ-OqaJio naJibnau;Mro rrJieqeBoro cycTaBa , 

onpe,n;eJieHMe o6neMa naCCMBHbIX M aKTMBHbIX ,ll;BJ1-

:>KeHMJ1 B nJieqeBOM cycTaBe ( crM6aHv1e , OTBe,n;eHv1e , 

HapymHaR l,1 BHyTpeHHRR poTaLI;MR) , ou;eHKY Bbipa

meHHOCTJ1 6oJieBoro CMH,n;poMa npv1 aKTMBHbIX v1 nac

CJ1BHbIX ,D;BM:>KeHMRX , BO BpeMR 3aHRTJ111 cnopTOM J1 B 

6bITy. ,.UJIR BbIRBJieHMR HecTa6MJibHOCTJ1 B nJieqeBOM 

cycTaBe BbITIOJIHRJIM cneu;Mcpv1qecKMe TeCTbI: «npe,n;

qyBCTBJ1R BbIBMXa )) ' (( ycTpaHeHMR npe,n;qyBCTBJ1R BbI

BMXa »' «nepe,n;Hero BbI,ll;BM:>KHOro Rill;MKa »' CJ1MnTOM 

«6opo3,n;br », «cMern;eHMR M Harpy3KM ». KpoMe Toro , 

BCeM nau;v1eHTaM npOBO,D;MJIM TeCThl Ha BhlRBJieHMe 

reHepaJIM30BaHHOl1fl1ne p3JiaCTJ1qHOCTM(Cl1H,D;pOMfl1-

rrepM06MJibHOCTl1) corJiaCHO KpMTepMRM, npe,n;JIO:>KeH

HbIM Beighton B 1969 r. (pMc. 1) [15]. IIo pe3yJibTaTaM 
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ou;eHKM npM cyMMe 6aJIJIOB, paBHOM MJIM npeBbIWaB

wei1 4 6aJIJia, nau;MeHTa OTHOCMJIM K rpynne c rMnep3-

JiaCTJ1qHOCTbI-O. 

BceM nau;MeHTaM Ha 3Tane ,D;MarHOCTMKM 6bIJIJ1 BbI

nOJIHeHbI peHTreHorpacpMR B npRMOM, KOCOM, aKCM

aJibHOM npoeKLI;MRX, a TaKme MCCJie,D;OBaHMR C nOMO

ill;bI-0 ,n;onOJIHJ1TeJibHbIX peHTreHOBCKMX YKJia,D;OK ,D;JIR 

BbIRBJieHMR KOCTHbIX ,n;ecpeKTOB r JieHOM,D;a J1 rOJIOBKM 

nJieqeBoi1 KOCTM: BecT-IIoi1HT M EepHame [16-18]. 

KoMnbI-OTepHaR TOMOrpacpMR n03BOJIRJia BbIRBMTb 

rMnOrrJia3MI-0 cycTaBHOfO OTpOCTKa JIOnaTKM, ero aHO

MaJibHOe nOJIO:>KeHMe B npocTpaHCTBe ( aHOMaJibHYI-0 

Be pc MIO). KpoMe Toro, c noMOll;bI-O KT B pemMMe 3D 

(TpexMepHOM peKOHCTPYKLI;MM) ou;eHMBaJIM HaJIJ1qJ1e J1 

CTeneHb ,ri;ecpMLI;MTa KOCTHOM TKaHM r JieHOM,D;a J1 Bbipa

meHHOCTb noBpem,ri;eHMR Xv1JIJia - CaKca roJIOBKM 

nJieqeBOM KOCTM (pMC. 2, 3). Ha OCHOBaHMM ,n;aHHbIX 

KT onpe,n;eJIRJIM cTeneHb ,ri;ecpMLI;MTa r JieHoM,n;a M cTe

rreHb noBpem,n;eHMR XMJIJia - CaKca (no rnKaJie 

Rowe). 0 BbipameHHOCTJ1 ,n;ecpMLI;MTa rJieHOM,ri;a cy,ri;M

JIM no pe3y JlbTa TaM BbiqJ1CJieHMR nJiorn;a,ri;M, npM 3TOM 

BbI,D;eJIRJIJ1 3 CTeneHM ,n;ecpMLI;MTa : JierKyI-O (MeHee 10% 

OT nJiorn;a,n;M), cpe,n;HI-OI-0 (OT 10 ,ri;o 20% ) M TR)KeJiyI-O 

(6oJiee 20% ). 

PJ11c. 1. ITpM3HaKM reHepaJn130BaHH011 r:vmep:rnacT11qH0CTJ1. 

a - cnoco6HocTb .n:onrnyTbC.H Jia,n:oH.HMM .n:o noJia npM Bbmp.HM

JieHHbIX B KOJieHH bIX cycTa BaX HOrax ; 6 - nepepa3rM6aHMe 

B KOJieHHbIX cycTaBax ; B - nepepa3rM6a HMe V naJi bIJ,a ; 

2 - cnoco6HOCTb ,zJ:OT.HHYTbC.H I naJibIJ,eM KMCTM npe,n:nJieqb,H 

npM crM6aHMM B Jiyqe3an.HCTHOM cycTase. 
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MarHJ!fTHO-pe30HaHeHaR TOMOrpaq.n1R TIO3BOJIRJia 

o u;e H 11Tb cTeTieHb TIOBpem,z::i;eH11R Tiepe,z::i;Hero oT,n;eJia 

xpmu;e B OM r y 6br [ 19]. Oco6y10 u;eHHOCTb ,z::i;aHHbre MPT 

11MeJI11 TIP11 11CCJi e ,n;oBaH1111 COCTORH11R BpallI,a TeJibHOM 

M aH:>Ke TbI , o c o 6eHHO y Tiau;11eHTOB CTapwe 40 JieT [20]. 
,llJI R o u; e HK11 BbrpameHHOCT11 cpyHKJJ;l10HaJibHbIX 

H a p y rne H 11J1, p e3yJibTaTOB x11pyprw-1ecKoro Jieq e H11R 

11cTI OJib 30BaJI11 rnKa Jibr W OSI 11 DASH. 

C Ta Tl1CT11qecKyIO 3 H a q11MOCTb pa3JI11q11J1 TIOKa3a 

TeJieM B r pyTI Tiax o u;e H 11BaJI11 C TIOMOil.I,bIO t - Kp11Tep11R 

C T b IO,n;eHTa. 

PE3Y JlbTAThl 

XapaKmepucmww n a1tue1-lmoe 1-u 2pynnbl. B l-10 

rpyTI TI Y B OWJI11 3 6 3 Tiau;11eHTa ( 56 ( 15 ,4%) meH

il.I,11H , 307 (84,6%) M y mq11H) B B03paCTe OT 17 ,n;o 48 
JieT (epe,D;Hl1J1 B 03paeT 28 ,6 ro,n;a), KOTOpbre 6 bIJI11 

TipooTiep11p o Ba HbI B y Ka3aHHbie Bbillle cpOK11 11 y KO

TOpbIX He Tip01130llle JI peu;11,n;11B HeCTa611JibHOCTl1. 

y 312 ( 86%) rrau;11eHTOB 11MeJieR Tip11BbiqHbIJ1 BbIB11X 

TIJieq a, y 51 (1 4%) - Tip11BbiqHbIJ1 Tiepe,n;Hl1J1 TIO,IJ;BbI 

B 11X f 0JIOB K11 TIJieq e BOM K OeT11 6e3 xapaKTepHbIX 3TI11 -

30,IJ;OB BbIB11X a . H e 3aH11MaJI11eb CTIOpTOM 73 (20,1 %) 
Tiau;11eH Ta, 3aH 11MaJI11Cb CTIOpTOM BpeMR OT BpeMeH11 

17 6 ( 48, 5%), p e r y JIRpHO 3 aH11MaJI11Cb CTIOPTOM Ha JII0-

611Te JI be K OM y p o BHe 107 (29 ,5 %), 3aH11MaJiaeb 

eTIOpTOM Tipo cpeec110HaJibHO 7 (1 ,9%), T .e peryJIRpHO 

3aH11MaJI11Cb eTIOpTOM 31 ,4% TipOOTiep11poBaHHbIX. 

,llOJIR Tiau;11eHTOB , KOTOpbre 3aH11MaJI11eb HeKOHTaKT

HbIM11 Bl1,IJ;aM11 eTIOpTa, coeTaB11Jia 59%, KOHTaKTHbI 

Ml1 11JI11 6poeKOBbIM11 B11,IJ;aM11 eTIOpTa - 41 o/o. C11H,IJ; 

poM r11TiepM0611JibHOeT11 cyeTaBOB 6wJI BhlRBJieH y 

13 (3,6%) rrau;11eHTOB. IlpoMe:>KyTOK BpeMeH11 , rrpo 

rne,IJ;llll1J1 OT rrepBw-rnoro Bbrn11xa ,IJ;O orrepa Tl1BHoro 

BMernaTeJibCTBa , coeTaB11JI B epe,IJ;HeM 24 Mee (OT 10 
,IJ;O 40 Mee). l10 Bpem,IJ;eH11e X11JIJia - CaKea roJIOBK11 

ITJie-c.reBOM KOeT11 BbIRBJieHO y 200 (55, 1 % ) Tiau;11eH 

TOB . B o BJieKaIOllI,11M T11rr rroBpem,IJ;eH11R X11JIJia -

CaKea 11MeJI MeeTO y 60 (3 0%) 60JibHbIX, HeBOBJieKa-

10w;11J1 - y 140 (70%). JiernaR eTerreHb rroBpem,IJ;e 

Hl1H X11JIJia - CaKca (no rnKaJie Rowe) ,IJ;11arH oeT11 -

poBaHa B 69% Ha6JIIO,IJ;eH11J1 , cpe,IJ;HHR - B 30%, TR 

meJiaH - B 1 %. 
,I(ecp11u;11T r JieH011,n;a pa3H OM cterreH 11 B b rpa:>KeH HO

eT11 Ha6JIIO,IJ;aJieH y 175 ( 48,2%) 60Jib H b IX, 113 Hl1X B 

60% eJiy-c.raeB OH eOOTBeTeTB OBaJI Jier KOM eTerr eH11, B 

33% - epe,IJ;HeM 11 B 7% - TRmeJioi1. 
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P 11c . 2. KoMrrbIOTepHbie T0M0 -

rpaMMbI B pem11Me TpexMepHOM 

p eKOHCTpyKL.(1111 

a - 60J1bHOM rrn e q e BOM c yc T a B 

C KOCTHbIM ,n;ecpvI~VITOM cycTaBHOr O 

OTpOCTKa norraTKVI ; 6 - 3 ,IJ;O p OBbIJII 

rrn eqe BOM cycTaB C VIHTaKTHbIM 

cycTaBHblM OTpOCTKOM norraTKVI . 

P 11c. 3. KoMITbIOT epttaH T0M0 -

rpaMMa B p em11Me TpexMepttoi1 

p eK0HCTPYKL(vr11 : rroBp em ~ eH11e 

X11JIJia - CaKca roJI0BK11 rrJieLie

BOM KOCTVI. 

Ou;eHKa TIO rnKaJie D A SH B 1- u rpyTITie Tiau;11eHTOB 

,z::i;o oTiepau;1111 coeTaB11Jia B epe,IJ;HeM 16,8 6aJIJia ( OT 8,5 
,z::i;o 25,1), qepe3 ro,n; TIOeJie orrepau;1111 - 6,5 6aJIJia (oT 

2,5 ,IJ;O 14,1; p < 0,001) , TIO rnKaJie WOSI - 51,4 (oT 

39,3 ,n;o 62) 11 30,6 (oT 14,1 ,n;o 47; p < 0,00 1) 6aJIJia 

COOTBeTeTBeH HO. B OT,[J;aJieHHOM rrep11O,IJ;e ,IJ;e cp11u;11T 

o6neMa ,n;B11meH11J1 He TipeBbrruaJI 10-15%. 
XapaKmepucmuKa 2-u 2pynnbl na1tue1-lmoe. ,llaH

HYIO rpyrrTiy COCTaB11JI11 45 Tiau;11eHTOB (8 ( 1 7,8%) m e H

il.I,11H , 37 (82,3%) Mymq11H) C peu;11,IJ;l1BOM HeCTa611Jib

HOeT11 TI OCJie apTpOCKOrr11qecKoro BoecTaHOBJieH11H 

TIOBpem,IJ;eH11R BaHKapTa. IIpe11MyllI,eCTBeHHO (37 -c.re

JIOBeK) 3TO 6bIJI11 Tiau;11eHTbI B B03pacTe OT 18 ,z::i;o 30 
JieT, cpe,z::i;Hl1J1 BO3 pacT Tiau;11eHTOB Ha MOMeHT peu;11-

,[J;l1Ba BbIB11Xa COCTaB11JI 23 ,2 ro,z::i;a , rrp11 -c.r e M 82 ,2% Tia

u;11e HTOB 6bIJI11 MOJIO:>Ke 30 JieT, a 9 5, 6% - MOJIO:>Ke 40 
JieT. H e cTa611JibHOCTb B TipaBOM TIJieqeBOM eyeTaBe 

OTMeqaJiaCb y 30 (66,7%) Tiau;11eHTOB , B ,[J;OM11H11py10-

llI,eJ1 pyKe - y 35 (77,8 %). B 31 Ha6JI10,n;eH1111 Tip11q11-

H OJ1 p e u;11,IJ;11Ba TIOCJiym11Jia TIOBTOpHaR TpaBMa , B 14 
eJiyqaRx peu;11,z::i;11B Tipo113oweJI 6e3 T paBM11py10llI,e ro 

cpaKTOpa. Ilo xa paKTe py TpaBMbI BbI,D;eJie HbI eJie,n;yIO

llI,11e rpyTITibr: Tia,IJ;e H11e Ha pyKy (33,3%), 6 p o cKoBoe 

,IJ; B11meH11e pyKoM ( 11 , 1 % ) , rrOTibITKa y ,IJ;a pa pyKoM 

(6, 7%), TIOITbITKa BbITIOJIHeH11R 6pocKa B 6opb6e (8,9%), 
BbITIOJIHeH11e «6oJieBoro Tip11eMa » Ha pyKy (4,4%), Tio,n;

TRr11BaH11e Ha TiepeKJia,IJ;11He ( 4,44%). Peu;11,z::i;11B BbIB11-

xa B TIJi e qeBOM cycTaBe rrpO113Olll eJI BO BpeMR 3aHR 

Tl1J1 eTIOpTOM B 33 (62%) eJiy-c.raRX , B 6bITy - B 12 
(38%). CpoK Ha6JIIO,D;eH11R , Tiporne,IJ;llll1J1 e MOM eHTa 

OTiepau;1111 ,IJ;O peu;11,z::i;11Ba HeeTa611JibHOCTl1 , COCTaB11JI OT 

3 ,z::i;o 23 Mee (B cpe,z::i;HeM 8,3 Mee). OCHOBH OJ1 Tip11q11H OJ1 

o6pallI,eH11R 3a Me,[J;l1JJ;l1HCKOJ1 TIOMOil.I,b IO TIOeJiym11JI11 

TIOBTOpRIOllI,11e 3TI113O,IJ;bl BbIB11XOB 11JI11 TIO,IJ;BbIB11XOB, 

«HeyBepeHHOeTb » B BepxHeM KOHe-Y:HOeT11 , qyB CTBO 

,z::i;11eKOMcpOpTa. BoJiee 5 BbIB11XOB KOHCTa Tl1pOBaJ111 B 

91,2% Ha6JIIO,n;eH11J1, 113 Hl1X 6oJiee 10 BbIB11XOB - B 

55 ,6%. CTiopT11BHaR aKT11BHOCTb y Tiau;11eHTOB 6bI Jia 

pa3JI11qHOJ1. C oBCeM He 3aH11MaJI11Cb CTIOp TOM 2 ( 4,4 %) 
rrau;11eHTa , 3aH11MaJI11Cb eTIOp TOM : Bp e M R OT B p e M e H 11 

8 ( 1 7 '8%)' pery JIR p HO Ha JII0611TeJib eKOM y p oBH e 

25 (55,6%), Tipocpecc110HaJib HO 10 (22,2%), T.e. p e r y 

JIRpH o 3aH 11M aJI11C b CTI OP TO M 6oJiblll l1HeTB O ( 7 8%) 
60JibHbIX . H eKOHTaKTHbIMJ1 BJ1,ll;aM J1 c rro p Ta 3aH J1M a 

JI11Cb 16 (35,6%) rra u;11eH TOB, KOH TaKTHbIM1111JI11 6 p oc

KOBbIM11 - 39 (64,4%). C 11H,IJ;p OM r11rr e pM0611JibHOeT11 

eycTaB OB 6 bIJI BbIRBJieH y 15 (33,3%) rrau;11eH TOB . 
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Ilo pe3yJibTaTaM o6cJie,n;oBaHJ1H y rraQMeHTOB 

2-M rpyrrrrbI 6bIJIJ1 BbIHBJieHbI CJie,n;yIOw;Me BJ1,ll;bl rra

TOJIOfJ1.J1: 

• rr0Bpem,z:i;em1e rrepe,z:i;Hei1 cycTaBHOM ry6br: oTpbrB 

(pa3pywem1e) B rrepe,z:i;HeM OT,IJ;eJie (rr0Bpem,z:i;em1e 

BaHKapTa) y 31 (68,9% ) rraQl1eHTa, ITOBpem,z:i;eH11e 

A L PSA y 7 (15,6% ), rroBpem,n;eH11e EaHKapTa + pa3-

p wBw/,z:i;ereHepaQ11H 3a,z:i;Hei1 cycTaBHOM ry6w y 3 

(6, 7% ); 

• Bap11aHT ITOBpem,z:i;eHl1H KOMITJieKca « cycTaBHaH 

r y 6a - cycTaBHO -ITJiel:.feBbie CBH3Kl1 KarrcyJibl »: rro

Bpem,z:i;eH11e ALPSA + KOCTHbIM ,z:i;ecpeKT KpaH r JieHo-

1,1,z:i;a y 2 ( 4,4% ), pa3pbIB CBH30K Ha rrpOTHmeHl1I1 y 

1 (2,2% ), rroBpem,z:i;eH11e HAGL y 1 (2,2% ); 

• rroBpem,z:i;eH11e SLAP - y 6 (13,3% ); 

• ITOBpem,z:i;eH11e Bpaw;aTeJibHOM MaHmeTbl B B11,IJ;e 

qacT11qHoro pa3pbrna Ha,IJ;OCTHOM MbIWIJ;bl - y 2 ( 4,4%); 

• rroBpem,z:i;eH11e X11JIJia - CaKca: y 37 (82,2% ) rra

u;11eHTOB, 113 Hl1X y 31 (83,8% ) KOHCTaT11poBaH BOBJie

Ka10w;11i1 Tl1IT, y 6 ( 16,2% ) - HeBOBJieKa10w;11i1 Tl1IT. 

B 19% Ha6JIIO,IJ;eHl1J1 ITOBpem,z:i;eH11e COOTBeTCTBOBaJIO 

JierKOM CTerreHl1 THmeCTl1, B 43% - cpe,z:i;HeM, B 38% 

- THmeJioi1; 
• ,z:i;ecp11u;11T r JieHOl1,Ua pa3HOJ1 CTerreHl1 BbipameHHO

CTM - y 40 (88,9% ) rrau;11eHTOB, 113 Hl1X y 12% JierKOM 

CTerreHl1, y 53% cpe,z:i;HeM 1,1 y 35% THmeJIOM. 

y 37 (82 ,2% ) rrau;11eHTOB l1MeJIOCb KOM6MH11pOBaH

HOe rroBpem,z:i;eH11e X11JIJia - Ca Kea 11 ,z:i;ecp11u;11T r Jie 

HOM,z:i;a . CpaBHl1TeJibHaH xapaKTepl1CTMKa rrau;11eHTOB 

rrpe,z:i;cTaBJieHa B Ta6JIMu;e. 

IIpoBe,z:i;eHHbIM cpaBH11TeJibHbIJ1 aHaJI113 ,z:i;Byx rpyrrrr 

rrau;11eHTOB ITO3BOJll1JI BbI,IJ;eJil1Tb cpaKTOpbI, HaJil11:.fl1e 

KOTOpbIX ITOBbIWaeT p11CK peu;11,z:i;11Ba Bb1Bl1Xa B ITOCJie

orrepau;110HHOM rrep110,z:i;e : 

• BbICOKl1l1 ypoBeHb crropTMBHOM aKTMBHOCT11; 

• rroBpem,z:i;eH11e XMJIJia - CaKca, oco6eHHO BOBJie

Ka10w;11i1 T11rr; 

• ,z:i;ecp11u;11T rJieHOM,IJ;a , oco6eHHO BbipameHHaH CTe 

rreHb; 

• Cl1H,Il;pOM r11rrepM0611JibHOCTl1 cycTaBOB. 

OBCYJK,UEHME 

CorJiacHo pe3yJibTaTaM 11ccJie,n;oBaH11H S . Burk

hart, orry6Jil1KOBaHHOro B 2000 r. [21], rrau;11eHTbl 

C BbipameHHbIMl1 ,n;ecpeKTaMl1 KOCTHOM TKaHl1 (rroB 

pem,n;eH11e X11JIJia - Ca Kea 1,1 ,n;ecp11u;11T r JieH011,z:i;a) 

MMeIOT ITOBbIWeHHbIM p11cK peu;11,z:i;11Ba HeCTa6l1JibHOC

Tl1 ITOCJie orrepau;1111 - 67 % rrpOTl1B 4% y rrau;11eHTOB 

6e 3 rro,z:i;o6HbIX ,z:i;ecpeKTOB. B l1CCJie,n;oBamrn [22] 

,z:i;e cp11u;11T r JieH011,n;a JIOITa TKM TaKme 6bIJI BbI,IJ;eJieH 

KaK cpaKTOp p11cKa peu;11,z:i;11Ba HeCTa611JibHOCTl1 . 

P . Boileau 11 coaBT. [23] rrpoaHaJI11311poBaJI11 pe3yJib

Ta TbI JieqeH11H 100 rraQ11eHTOB , KOTOpbIM a pTpocKo

rr11qecK11 ycTpaHHJil1 ITOBpem,n;eH11e EaHKapTa , l1 OT

MeTl1Jil1 3aBl1Cl1MOCTb qacTOTbl peu;M,n;l1Ba OT CJie,z:i;y

IOITI;l1X cpaKTOpoB: HaJI11q1151 KOCTHbIX ITOBpem,n;eHl1J1 

(,n;ecp11u;11T r JieH011,n;a 11 ,n;ecpeKT X11JIJia - CaKca ro

JIOBK11 ITJieqeBOM KOCTl1), KOJil11:.feCTBa l1CITOJib3yeMbIX 

HKOpHbIX (pJ;LKCaTopoB , HaJI11qJ15I CJ/lH,D;pOMa r11rrep

M06l1JibHOCTl1. 3TJ1M me aBTOpCKJ1M KOJIJieKTl1BOM B 
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CpaBH//ITBflbHafl xapaKrep//lCT//IKa rpynn nau,//leHTOB 

IloKa3a TeJih 
1-R 2-R 

rpyrma rpynrra 

Cpe,n;H11J.1 B03pacT, ro,n;hI 28,6 23,2 

YpoBeHb peryJI.HpHoti crropnrnHoti 27 ,8 78* 
aKTJ1BHOCTJ1, o/o 

"9:acTOTa IIOBpeJK,n;eHJ1.H 55,1 82,2* 
X11JIJia - CaKca, % 

,I(OJI.H «BOBJieKaIOru;ero » TJ1IIa 30 83,8* 
rroBpeJK,n;eH11.H X11JIJia - CaKca, % 

"9:acToTa ,n;ecpm.1;11Ta r JieH011,n;a 48,2 88,9* 
JI Ona TKJ1, % 

,I(oJI.H rrau;11eHTOB co cpe,n;Heti 
J1 T.HJKeJIOJ.1 CTerreHbIO ,n;ecp11u;11Ta 40 87,2* 
rJieH011,n;a, % 

"9:acTOTa Bbl.HBJieHJ1.H CJ1H,ApOMa 
3,6 33,3* 

r11rrepM06J1JibHOCTJ1 cycTaBOB, % 

,, p<0 ,001 

2007 r. 6bIJI orr11caH crroco6 ou;eHKM p11cKa peu;11,n;11Ba 

HeCTa611JibHOCTl1 Ha OCHOBaHl1l1 rrpe,n;JiomeHHOM WKa

Jlbl ISIS (Instability S everity Index Score - 11H

,z:i;eKc CTerreHJ/1 HeCTa6l1JibHOCTl1), B KOTOpOM Y-Y:MTbl 

BaIOTCH CJie,z:i;yIOw;11e cpaKTOpbr: BO3pacT rrau;11eHTa , 

crropTMBHaH aKTl1BHOCTb , HaJiw-rne CMH,n;poMa r11rrep 

M06l1JibHOCTl1, KOCTHbIX ,n;ecpeKTOB r JieHOM,n;a l1 ro 

JIOBKl1 rrJie-Y:eBoi1 KOCTl1 [ 28]. B 2012 r . I. Ahmed 11 

coaBT. [25] rrpoBeJIM MCCJie,n;oBaH11e Ha 6oJibWOM rpyrr

rre rrau;MeHTOB (n= 503 ), rrpoorrep11poBaHHbIX apTpo 

cKorr11qecKM. Peu;11,n;11B HeCTa6l1JibHOCTl1 rrp01130WeJI 

B 13 ' 2% Ha6JIIO,IJ;eHl1J1. Cpe,n;11 CTa Tl1CTJ1-Y:eCKJ1 3Ha -Y:J1-

MbIX cpaKTOpOB p11cKa peu;11,z:i;11Ba 6bIJil1 BbI,IJ;eJieHbl 

cJie,z:i;y10w;Me : B03pacT rrau;11eHTa Ha MOMeHT orrepa 

u;1111, rroBpem,z:i;eH11e X11JIJia - CaKca rOJIOBKl1 rrJie -

1:.feBOM KOCTl1, ,n;ecp11QJ1T r JieH011,z:i;a Jiorra TKM. MccJie

,n;oBa TeJil1 [ 12] K cpaKTOpaM pMCKa peu;11,n;11Ba HeCTa-

611JibHOCTJ/l ITOCJie HKOpHOM tjrnKCaQJ/111 ITOBpem,n;eHl1H 

EaHKa pTa OTHeCJil1 TaKme ITJIOXOe Ka-Y:eCTBO MHfKJ1X 

TKaHeM. 

HaM11 BrrepBbie B Hawei1 cTpaHe 6bIJI rrpoBe,z:i;eH 

aHaJil13 pe3y JibTa TOB a pTpOCKOITl11:.feCKOJ1 HKOpHOM pe

KOHCTPYKQJ1l1 rroBpem,z:i;eHMH EaHKa pTa Ha CTOJib 60Jib

woi1 BbI60pKe rrau;11eHTOB - 40 8 l:.feJIOBeK. IloJiyl:.feH

Hbie HaMl1 ,z:i;aHHbie B u;eJIOM cor JiacyIOTCH C pe3y JibTa

TaMJ!l , rroJiyl:.feHHbIMl1 ,z:i;pyrMMl1 l1CCJie,IJ;OBaTeJIHMM: orre

pau;11H OKa3aJiaCb 3cpcpeKTJ1BHOJ1 y 89% rrau;11eHTOB co 

3Ha l:.fl1TeJibHbIM y JIYl:.fWeHJ/leM cpyHKQl1 J1 ITJiel:.feBo r o 

cycTaBa rro rnKaJiaM DASH M WOSI; rro,z:i;TBepm,z:i;eHa 

3Ha l:.fl1MOCTb rroBpem,z:i;eH11H KOCTHbIX CTPYKTYP B p11c 

Ke pa3BMTJ/1H HeCTa6l1JibHOCTl1 ITJiel:.feBoro cycTaBa rroc

Jie orrepa TJ/lBHOfO BMewa TeJibCTBa. B xo,z:i;e HaCTOHw;e 

ro J1CCJie,IJ;OBaHMH HaM He y,z:i;aJIOCb CTaTl1CTJ11:.feCKJ1 ,z:i;o

Ka3aTb pOJib MOJIO,Il;O f O BO3pacTa KaK cpaKTOpa , crro 

co6CTBYIOITI;ero peu;M,Il;MBy. B TO me BpeMH rroKa3aHa 

3Ha l:.fJ1MOCTb CJ1H,Il;pOMa r11rrepM0611JibHOCTJ1 , l:.fTO JIJ/111I 

HJ1J1 pa3 yKa3bIBaeT Ha BamHOCTb T r_u:a TeJibHOro KJIJ/l 

Hl11:.feCKOfO 06cJie,z:i;oBaHJ1H M c6opa aHaMHe3a. IIpe,z:i; 

CTaBJIHBrna.HcH O1:.feBM,D;HOM 3Hal:.fMMOCTb BbICOKOM (pJ1 -

3Ml:.feCKOJ1 aKTl1BHOCTJ!l , oco6eHHO rrpocpecc110HaJibHOfO 

xapaKTepa, Ha HaCTOHITI;J1J1 MOMeHT HBJIHeTCH CTaTJ1-

CTl11:.feCKJ1 o6ocHOBaHHOJ1. 
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B3r JIH,D;bI Ha Jieqem1e rrau;J.1e H T OB c pace Ma Tpli1Bae 

MbIM Tli1ITOM rroBpem,n;eH J.1M pa3 JIJ.1qHbI. H . Sugaya J.1 

coaBT. [26] rrpoaHaJIJ.13J.1p o BaJIJ.1 p e3yJihTaTbI Jie q e HJ.1.H 

HeCTa6J.1JibHOCTM ITJieqeB o r o c y cTaBa , coqe TaIOu:i;e MC.H 

C ,z::i;eqmu;MTOM rJieHOM,n;a ( b o n e -loss), rryTeM apTpOCKO

I1J.1qecKOfO wBa rrep e,n;H e r o oT,n;eJia KarrcyJibI cycTaBa , 

KOTOpbIM 6bIJI rrpMM e H e H B 42 CJiyqa.Hx , li1 rroJiyqJ.1JIM 

xopowJ.1e pe3yJibTaTb I ,z::i; a me y rrau;J.1e HTOB c Bbrpa

meHHbIM ,z::i;ecpli1IJ;li1TOM r JieH OJ.1,n;a JI Ona T K J.1. 3TJ.1 ,n;aHHbie 

ITO,ll;TBepm,n;aIOTC.H COBpe M e HHbIMJ.1 MCCJie ,n;o BaHM.HMJ.1 

[27], oco6eHHO y rrau;J.1eHTOB c H e BbICOKMMJ.1 Tpe6oBa

HJ.1.HMM K ITJieqeB OM y cycTaBy . H e K OTOpbie a BTOpbI 

[28, 29] OTMeqaIOT, q To a pTpOCKOI1Mq e c KJ.1e o rre pau;J.1v1 

C MCI1OJlb3OBaHMeM .HKOpHbIX cpMKCaTOp OB , BbIITOJIHe H

Hbie no orrpe,n;eJieHHbIM ITOKa3aHMHM , TaKme 8 cpcp e K

TJ.1BHbI B Ka qecTBe ITOBTOpHoro XJ.1p yprJ.1qecKor o BMe 

wa TeJibCTBa y rrau;J.1eHTOB C peu;J.1,ll;MBMpywu:i;eM H e 

CTa6MJibHOCTbIO B ITOCJieorrepau;v10HH OM rrepv10,n;e. O ,n; 

HaKO 60JibWJ.1HCTBO aBTOpOB rrpli1 HaJIJ.1qv1J.1 KOCT HbIX 

,z::i;ecpeKTOB rJieHOJ.1,D;a JIOITaTKJ.1 M ITJieqeBOM KOC TJ.1 cqv1-

TaIOT Heo6xo,n;J.1MbIM BbIITOJIH.HTb KOCTHO- ITJiaCT J.1 q e c

KJ.1e orrepau;J.1J.1. IlpJ.1 rroBpem,n;eHMM Xv1JIJia - CaKca 

OITJ.1CaHa MeTO,D;li1Ka 3aITOJIHeHJ.1.H ,z::i;ecpeKTa M.HfK MMJ.1 

TKaHHMJ.1 - peMrrJIJ.1ccam (remplissage), qTo « rr e p e 

BO,D;li1T » ,z::i;ecpeKT J.13 BHyTpJ.1cycTaBHoro BO BHecycTaB

HOM. B KaqecTBe « 3arroJIH li1TeJIH » v1crrOJib3YIOT Karr

cyJiy cycTaBa li1 cyxomJ.1JIJ.1.H Mbrwu; Bpau:i;aTeJibHOM 

MaHmeTbI. OTKpbITa.H MeTo,n;J.1Ka orrv1caHa Con o lly B 

1972 r., apTp0CKOI1J.1q ecKa.H TeXHJ.1Ka rrpe,n;JIO:>Ke Ha 

Wolf B 2007 r. [30, 31]. IIo c Jie,n;Hv1e rry6Jiv1Ka IJ;J.1J.1 CBM

,n;eTeJibCTBYIOT O BbI COKOM 8 cp cpeKTMBHOCTJ.1 ,n;aHHOM M e 

TO,ll;li1Kli1, xopOWJ/IX cpyHKIJ;MOH aJib H b IX pe3yJibT aTax 

[32, 33]. Ilpli1 HaJIJ.1q J.1J.1 o c o6o 60JibWOfO ITOBpem,n;eHJ.1.H 

fOJIOBKM ITJieq·eB OM KOCT J.1 BbIITOJIH .HIOTC.H o rr e pau;v1v1 , 

HarrpaBJieHHb ie H a B OCITOJIHe H J.1e o6o eM KOCTH OM T Ka

HJ.1. B KaqecTB e ayrM e HTa li1CITOJib 3YIOT ayTorpacpTbI 

(TpaHCITJiaH TaTb I J.13 rpe 6H.H I10 ,ll;B3 ,D;OWHOM KOCTM), CBe 

:>Kli1e J;IJIM 3aMopomeHHbie aJIJIOrpa cp T b I, CMH TeTv1q e c

KJ.1e Ma Tepli1aJib I ( M e TaJIJIJ.1qecKJ.1e, I1OJIM8TMJie H OBbie 

J/IMITJiaHTaTbr) [34]. 
II pli1 HaJIW-Ili1li1 K OCTHo r o ,z::i;eqmu;MTa cycTaBHoro 

OTpOCTKa JI Ona T K li1 rro,z::i;xo ,n;bI K Jie-creHli1IO MoryT 6bITb 

pa3Jili1"l..!HbIMli1, "l..!TO 3 aBli1Cli1T OT CTerreHli1 ,z::i;ecpli1IJ;li1Ta. 

II Pli1 HeBbrpameHHOM ,z::i;ecpeKTe r JieHOli1,D;a ( ,z::i;o 15%) 
,z::i;orrycTli1MO J.1CI1OJlb3OBaTb MBTKOTKaHHbie MeTO,D;li1-

Kli1 CTa6li1Jili13 aIJ;li1li1 ITJie-creBoro cycTaBa ( OTKpbITaR 

li1Jlli1 a pTp OCKOI1li1"l..!eCKaH (pli1KCaIJ;li1R cp1i16po3HO-xpR
u:i;eBOM ry6bI rJieHOli1,D;a ) [35]. B CJiy-craHX CBemero OT

pbIBHOfO rrepeJIOMa KpaR r JieHOli1,D;a MOJKHO rrpOBO

,ll;li1Tb pecpli1Kcau;mo OT JIOMKa rrpli1 I1OMOIJJ;li1 RKOpHbIX 

cpli1KCaTopoB [36]. MHOrli1e aBTOpbI OTMe-craIOT, "l..!TO 

rrpli1 ,z::i;ecpeKTe r JieHOli1,IJ;a 6oJiee 15 % ITOKa3aHbI KOCT

HO-ITJiaCTli1"l..!eCKli1e orrepaIJ;li1li1 ITO BOCCTaHOBJieHli1IO 

KOCTHO:vr cTpyKTYPbI rJieHoM,n;a: rrepeHoc KJIIOBOBM,n;

Horo OTpOCTKa li1Jlli1 CB06o,n;Horo KOCTHOfO TpaHCITJiaH

Ta Ta Ha o6JiaCTb rrepe,n;Hero oT,n;eJia rJieHoM,n;a c u;e

JibID ycTpaHeHli1H IWCTHOfO ,z:i;ecpli1_IJ;li1Ta [37, 38]. O6e 

MeTO,IJ;li1Kli1 3a peKOMeH,IJ;OBaJIJil ce6H KaK 3cpcpeKTli1B

Hbie, ITO3BOJIHIDI.I.I;li1e ITOJiy-cra Tb xopOI.llli1e OT ,n;aJieH

Hbie pe3yJibTaTbI [39]. 
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BBJ.1,n;y peTpocrreKTJ/IBHOfO xa paKTepa HaCTO.HIJJ;ero 

J.1CCJie,n;oBaHJ.1R He rrpe,n;cTaBJIRJIOCb B03MO:>KHbIM J.13-

MeHRTb TaKTli1KY JieqeHJ.1.H B 3aBJ.1Cli1MOCTM OT BbIHB

JieHHbIX cpaKTOpOB pli1CKa peu;v1,n;J.1Ba HecTa6J.1JibHOCTJ.1, 

B TOM qv1cJie rrpli1 HaJiv1qJ.1v1 BbipameHHbIX KOCTHbIX 

,z::i; e cpeKTOB. O,n;HaKO rroJiyqeHHbie ,n;aHHbie MoryT 6bITb 

MCI10Jlb30BaHhl B ,n;aJibHeMWeM ,ZJ;JIR cpaBHeHJ.1.H pe-

3y JibTa TOB JieqeHJ.1.H rrau;J.1eHTOB c rro,n;o6Horo po,z::i;a rro

Bpem,n;eHMHMJ.1, TaKTMKa Be,n;eHJ.1.H KOTOpbIX orrpe,z::i;e

JI.HJiaCb 6bI ,n;aHHbIMJ.1 rrpe,z::i;orrepau;J.10HHOfO 06cJie,z::i;o

BaHJ.1R. 

3aRJ110qeu11e. HecMoTpR Ha ,n;oBOJibHO BbICOKYIO 

8cpcpeKTMBHOCTb MCI1OJlb3yeMbI X B HaCTORIJJ;ee BpeMR 

apTpOCKOrrMqecKJ.1X MeTO,ll;J/IK JieqeHMR rrau;v1eHTOB C 

rrepe,n;HeM HecTa6J.1JibHOCTbIO rrJieqeBoro cycTaBa , oc

TaeTCH He60JibWaR rpyrrrra 60JibHbIX, y KOTOpbIX J.13-

6ema Tb peu;J.1,n;J.1Ba HecTa6MJibHOCTJ.1 ITOCJie rrpoBe,n;eH

HOfO orrepaTJ.1BHOfO BMewaTeJibCTBa He y,z::i;aeTCR. 3TO 

,ll;MKTyeT Heo6xo,n;MMOCTb He TOJibKO COBepweHCTBO

BaHJ.1.H xv1pyprv1qecKJ.1X M e TO,ZJ;MK , HO M u;eJieHarrpaB

JieHHOfO Bbr,n;eJieHMR rpyrrrr pli1cKa Ha ,n;oorrepau;v10H

HOM 8Tarre. HaM y,n;aJIOCb Ha 6oJibWOM Bbr6opKe 60Jib

HbIX CTa TJ.1CTJ.1qecKJ.1 o6ocHOBa Tb Ba:>KHOCTb qeTbrpex 

cpaKTOpOB: BbICOKOro ypoBHR crropTMBHOM aKTMBHOC

TJ.1 , HaJiv1qJ.1R rroBpem,n;eHMR XJ.1JIJia - CaKca, rrpe

J.1Myu:i;ecTBeHHO BOBJieKawu:i;ero TJ.1rra, ,n;ecpJ.1IJ;J.1Ta rJie

HOM,n;a , oco6eHHO Bbipame HHOM CTerreHM , li1 Cli1H,z::i;poMa 

fJ.1I1epM06J.1JibHOCTM cycTaBOB. ,UaJibHeMWJ.1e J.1CCJie,n;o

BaHJ.1R , B TOM qJ.1cJie c yqacTJ.1eM 6oJibwero qJ.1cJia rra

u;J.1eHTOB , I1O3BOJIRT YTOqHJ.1Tb BKJia,n; Kam,z::i;oro M3 cpaK

TOpOB pMCKa HeCTa6J.1JibHOCTM, a TaKme orrpe,n;eJIJ.1Tb 

orrTMMaJibHYIO TaKTMKY rrpe,z::i;orrepa u;J.10HHoro 06cJie

,n;oBaHJ.1R M Be,n;eHJ.1.H 60JibHbIX C rrepe,n;HeM HeCTa6J.1Jib

HOCTbIO ITJieqeBoro cycTaBa. 
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CIIOCOE IIJIACTMKM KOCTHOfO ,UE<l>EKTA f JIEHOM,UA 
11PM PEUM,UMBMPYIOIUEM IIEPE,UHEM HECTAEMJihHOCTM 

B.M. IlpoxopeHKO, C.M. (/JoMeH!w, II.B. (/JwzuneHKO 

fBOY BIIO «H oBOCI16I1p CKI1I1 r ocy ,z:i;apcTBeHHbIM Me,z:i;I1IJ;I1HCKI1I1 yttI1BepcI1TeT » MI1H3,z:i;paBa PoccI1I1 ; 

ct>fBY «H oBOCI16I1pCKI1M Hayl'..J:HO- I1CCJie,z:i:0BaTeJibCKI1I1 11HcTI1TYT TpaBMaToJior1111 I1 opTone,z:i:11I1 11M. H.JI. UMBb.HHa » 

M I1H3,z:i;p aBa P occI1I1; ct>KY3 «6 BOeHHbIM rocnMTaJib BHyTpeHHI1X BOMCK MB,U P occ11I1 », H oBocI16I1pcK, Pct> 

Ilpeaflo'JICeHa MemoauKa eoccmaHOB/leHUR KOCmHO20 aerpeKma 2/leHouaa npu xpoHULfeCKOU 
nocmmpaeMamuLfecKou Hecma6uJLbHocmu nJL eLfeeo20 cycmaea c noMOL«bJO mpaHcnJL aHmama 
u3 nopucmo20 HUKeJLuaa mumaHa. Cnoco6 RBJLRemrn aJLbmepHamueou onepau,uu Jlamap'J!Ce 
u aymonJLacmuKu mpaHcnJL aHmamoM u3 2pe6HR noae3aoumou Kocmu. (/)opMy u pa3Mepbt 
mpaHCnflaHmama, KOmOpbtU 8btnU/l U8aJLU U3 3a20mOBOK U,UflUHapuLfeCKOU qJOpMbl auaMempOM 
2- 2,5 CM C mOJLt«UHOU cmeHKU OKOflO ] CM, onpeae/lR/lU Ha OCHOBaHUU aaHHblX MCKT. 
Jf.pellb/0 rjJopMupoeaJLu aea omeepcmuH aflR euHmoe. 3ameM noa20moeJLeHHbtu mpaHcnJL aHmam 
ycmaHaefl ueaJLu e 30HY aerpeKma. Ilo aaHHou MemoauKe npoonepupoeaHo 6 nau,ueHmoe c 
aJLumeJL bHb/M aHaMHe3OM peu,uaueupyJOt«eU nepeaHeU Hecma6UJlbHOCmU, a maK'JICe peu,uauea
MU Hecma6UJlbHOCmU nOC/le npuMeHeHUR apycUX xupypwiteCKUX MemoauK cma6UflU3aU,UU nJLe
ite8020 cycmaea. Jf.o onepau,uu rpyHKU,UOHaJLbHoe cocmoRHue nJLe iteeo20 cycmaea no lUKaJLe 
Rowe coomeemcmeoeaJL o e cpeaHeM 35 6aJLJLaM, noCJze - 93,3 6aJLJLa. B meLfeHue nepuoaa 
Ha6JL JOaeHuR ( 1 20a) peu,uaueoe Hecma6uJLbHocmu 3apewcmpupoeaHo He 6btflo. flpeuMyi«ec
meaMu Memoaa 51,8/lRJOmrn 8O3MO'JICHOCmb mOLfHO20 eoccmaHOB/leHUR aHamOMULfecKOU rjJopMbl 
2JLeHouaa, omcymcmeue pe3op6u,uu mpaHcnJLaHmama, coKpai«eHue epeMeHu onepau,uu. 

K JI IO q e Bbl e C JI OB a: peUM)]J1BMpy10w,aH HeCTafotJibHOCTb nJieYeBoro cycTaBa , onepa
TI1BHOe Jieqem1e , KOCTHblH neq:H1UJ1T rneHOM)Ia, onepaumi JlaTap)Ke, 3D-B1,13yanv13aUMH. 

Method for Glenoid Bone Defect Plasty in Recurrent Shoulder Instability 

VM. Prokhorenko, SM. Fomenko, P. V Filipenko 
Novosibirsk S tate Medical University, Novosibirsk Institute of Traumatology and 

Orthopaedics named after Ya. L. Tziv 'yan , Military Hospital Ng 6, Novosibirsk , Russia 

Technique for glenoid bone defect plasty in posttraumatic shoulder instability using the porous 
titanium nickelide (Ti-Ni) graft is presented. This method is an alternative to Latarjet operation 
and autoplasty with the graft from the iliac crest. The shape and size of the graft was determined 
by MSCT data and the graft was sawed out from cylindrical billets with diameter of about 2. 5 cm 
and wall thickness - 1 cm. Two screw holes were drilled and the graft was placed into the 
defect. That technique was applied in 6 patients with long lasting history of recurrent anterior 
instability and instability relapses after shoulder stabilization using other surgical techniques. 
Preoperative shoulder functional state by Rowe scale averaged 35.0 points versus 93.3 points 
after operation. One year follow up showed no cases of instability relapse. The advantages of this 
technique are the possibility of accurate glenoid anatomic shape reconstruction, absence of graft 
resorption and reduction of intervention duration. 

Key words : recurrent shoulder instability, surgical treatment , glenoid bone loss , Latarjet 
operation, 3D-visualization. 

BBe~em1e. ,lJ;oKa3aHO, qTo O,D;HOJ1113 rJiaBHbIX rrpM

qJt1H pa3BMTM.H ITOCTTpaBMa TMqecKOM HeCTa6MJibHOCTM 
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rrJieqeBoro cycTaBa .HBJI.HeTC.H KOCTHbIM .n;ecpeKT rre

pe,n;Hero Kpa.H cycTaBHOM Brra,n;MHbI Jiorra TKM. KocT-
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HhlM ,n;ecp11u;11T BhlHBJIHeTCH y 20-30% naq11eHT0B 

C n epBWIHOM TpaBMaTL-P-IeCKOM ,ZJ;l1CJI0KaQ11eM [l]; y na

u;11eHT0B C peu;11,n;11B11pyIOI.Ql1Ml1 BbIB11XaM11 [2] 11 pe

u;11,n;11BaM11 nocJie onepaT11BH0ro Jie9eH11H [3] ,n;aHH0e 

C0CT0HH11e K0HCTaT11pyIOT C qacTOTOM ,n;o 90%. KaK 

n p a B11JIO, ,n;ecpeKTbl JIOKaJI113YIOTCH B nepe,n;HeM qacT11 

rJieH011,ZJ;a B n0311Ql111 OT 2:30 ,n;o 4:20 no ycJI0BH0MY 
u;11cpep6naTy [ 4]. 

O,n;H11M 113 Ha1160Jiee xopowo 113yqeHHb1x cnoco6oB 

B0CCTaH0BJieH11H ,n;ecpeKTa nepe,n;Hero KpaH cycTaBHOM 

Bn a,ZJ;l1Hhl JIOnaTK11 HBJIHeTCH onepau;11H JlaTapme 

(1954) [5-7]. Ee 8cpcpeKT11BHOCTb o6ycJIOBJieHa TpOM

HbIM CTa611JI11311pyIOI.Ql1M 8cpcpeKTOM [8] : 1) yBeJI11qe

HMe M nJIOI.Qa,n;11 cycTaBHOM noBepxHOCT11 JIOnaTK11 11 

C03,ZJ;aH11eM ,n;on0JIH11TeJibH0ro K0CTH0ro 6JIOKa; 2) 8cp

cpeKTOM raMaKa (hammock-8cpcpeKT, 11JI11 sling-8cp

cpeKT) 3a C9eT MbIWe9HOM TpaHCn0311Ql111; 3) yBeJI11-

t.J: eH11eM HaTHmeH11H nepe,n;Hero nyqKa H11mHeM cyc

TaBH0-nJieqeBoM CBH3KM. B 1960-1980-x ro,n;ax ,n;aH

HaH onepaq11H 6wJia oqeHb nonyJIHpHa B EBpone 11 

A Mep11Kl1 11 BbIITOJIHHJiaCb He TOJibKO npM HaJIW-!1111 

KOCTHOro ,n;ecpeKTa rJieH011,n;a , HO 11 B OTCYTCTB11e Ta

K0B0ro. MccJie,n;oBa TeJI11 K0HCTa T11poBaJI11 xopow11e 

p a HHMe 11 OT,ZJ;aJieHHbie pe3yJibTaTbl onepau;1111 JlaTap

me np11 cpoKe Ha6JI10,n;eH11H ,n;o 26 JieT [5 ]. B nocJie,n;y

IOI.QeM nony JIHpHOCTb ,n;aHHOM onepaq1111 CH11311JiaCb 

BBMAY ee HeaHa T0MW-IH0CTM, 03a6o9eHHOCTM MH0fl1X 

x v1pypr0B no noBo,n;y nocJie,n;yIOI.Qero orpaH119eH11H 

o6oeMa ,n;a11meH11M 11 TPYAHOCTeM BbIIT0JIHeH11H peB11-

3M0HHbIX BMerna TeJibCTB np11 peq11,n;11Bax HeCTa611Jib

HOCTM. HeKOTOpbie aBTOpbI yKa3bIBaIOT Ha TO, 1-ITO y 

60JibHbIX, K0T0pbIM paHee np0113B0,ZJ;l1JiaCb onepau;11H 

Jla Tapme, 11MeIOTCH np113HaK11 apTponaT11M. TaK , 

L. Hove li us 11 co a BT. [ 5], 113 y q 11 B o T ,n; a JI e H H bl e 

(,n;o 15 JieT) pe3y Jib Ta Tbl Jie1-IeH11H 118 nau;11eHT0B, 

y BCex 06Hapym11JI11 np113HaK11 ,n;aHHOM naT0JI0fl111. 

JJ:pyr11M pacnpocTpaHeHHbIM cnoco6oM B0CCTaH0B

JieHMH K0CTH0ro ,n;ecpeKTa rJieH0M,ZJ;a HBJIHeTCH ayTo

ITJiaCT11Ka TpaHCnJiaHTaT0M J.13 rpe6HH no,n;B3,ZJ;OWHOM 

K0CTM (Illiac Bone Crest Grafting), npv1MeHHeMaH 

B HaCT0HI.Qee BpeMH B pa3JI11l.J:HbIX MO,ZJ;l1(pl1KaQ11HX 

[9, 10]. He,n;OCTaTKaM11 ayTOrpacpT11Hra HBJIHIOTCH qac

TaH pe3op6Ql1H TpaHCITJiaHTa Ta 11 CHl1:>KeH11e era BbIC0-

TbI, M11rpaQ11H B11HT0B, Heo6xo,n;11MOCTb npoBe,n;eH11H ,n;o
IT0JIH11TeJibH0ro 3Tana onepaq1111 no 3a6opy 11 no,n;ro

T0BKe TpaHCnJiaHTaTa , ,ZJ;0IT0JIH11TeJibHaH onepaQ110H

HaH TpaBMa 11 p11CK pa3B11Tl1H xp0H119eCK0ro 6oJieBoro 

Cl1H,l],p0Ma B Mee Te B3HT11H a YT0TpaHCTIJiaHTa Ta [ 11 , 12]. 

UeJib HacT0HI.Qero 11ccJie,n;oBaH11H: pa3pa6oTaTb 

cn oco6 Jie1-IeH11H, KOTOpbIM n03B0Jll1T yMeHbilll1Tb K0-

Jll19eCTBO OCJIOmHeH11M 11 nOBbIC11Tb 3cpcpeKT11BHOCTb 

B0CCTaH0BJieH11H K0CTH0ro ,n;ecpeKTa r JieH011,n;a. 

fiAll,J1EHThl J1 METOD,hl 

,I:(JIH perneH11H nocTaBJieHHOM 3a,n;a 911 B OT ,n;eJieH1111 

3H,ZJ;0CK0n111-IeCKOM x11pypr1111 cycTaB0B HoBoc11611pc

K0ro HMMTO MM H.JI. U11BbHHa HaMM 6bIJI npe,n;Jio

m eH 11 onpo6oBaH cnoco6 B0CCTaH0BJieH11H K0CTH0ro 

,n;ecpeKTa r JieH011,n;a np11 xpOH111-IeCKOM peu;11,n;11B11py10-

I.QeM nepe,n;HeM HecTa611JibHOCT11 nJieqeaoro cycTaBa 
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nop11CTbIM Hl1KeJI11,ZJ;0M Tl1TaHa (3aHBKa N2 2014135343 

OT 29.08.14). B u;eJIHX ou;eHK11 8cpcpeKTI1BHOCTI1 npe,n;

JiaraeMOM MeT0,D;I1KI1 B nep!-10,D; c 2013 no 2014 r. 6bIJII1 

OT06paHbI 6 qeJI0BeK, K0T0pbie MMeJII-1 ,D;JIMTeJibHbIM 

( OT 2 ,n;o 15 JieT) aHaMHe3 peu;11,n;I1a11py101.QeM nepe

,n;HeM HeCTa611JibHOCTl1. Bo3pacT nau;MeHT0B Ba pbI1p0-

BaJI OT 19 ,n;o 7 4 JieT. B Jie1-IeHI1!1 ,n;Byx nau;MeHT0B 

paHee 6bIJl11 11Cn0Jib30BaHbI ,n;pyrMe MeT0,ZJ;I1Kl1 CTa611-

Jll13au;1111 nJieqeaoro cycTaaa. O,n;HOMY 6bIJia BbIIT0JI

HeHa onepaQ11H JlaTapme, n0CJie KOTOpOM OH nepeHec 

noBT0PHYIO TpaBMY (abrn11x), nocJiymMBlliYIO npI-11-IM

HOM cpopM11pOBaH11H KOCTHOfO ,n;ecpeKTa f JieH0!-1,D;a 

HMme TpaHcn0HI1p0BaHH0f0 KJIIOB0B11,ZJ;H0f0 0Tp0CTKa 

JI0na TK11 , nocJie qero 1-IaCT0Ta peu;I1,ZJ;I1B0B CTaJia ,n;oc

T11ra Tb HeCKOJlbKI1X pa3 B MeCHQ. BTopaH nau;MeHTKa 

0K0JI0 10 JieT Ha3a,n; 6bIJia npoonep11poaaHa no o,n;Hoi1 

113 MeTO,ZJ;l1K cyxom11JibHO-Mbillie1-IHOM apTpOnJiaCTI1-

Kl1 ( co CJIOB , BbIIT11CHOM 3n11Kp113 npe,n;ocTaBJieH He 

6bIJI) ; peu;I1,ZJ;l1BbI (,n;o HeCK0JibK11X pa3 B ro,n; ) CTaJI!-1 

B03H11KaTb cnycTH 2 ro,n;a nocJie onepau;I-111. 

IloKa3aH11H 11 o6oeM npe,n;noJiaraeMoro one pa TMB

Horo Jie9eH11H YT01-IHHJII1 C nOMOI.QbIO peHTreHorpacpI-111 , 

MPT 11 KT. IloKa3aHMeM K np11MeHeH1110 MeTo,n;11KI1 

Mbl C1-Il1TaJI11 HaJI111-I11e 3Ha1-I11TeJibH0ro (>25% ) K0CTH0-

ro ,n;ecp11u;11Ta nepe,n;HeH11mHero oT,n;eJia rJieHoM,n;a , MMe

IOI.Qero cpopMy «nepeBepHyToi1 rpylliM » [2 , 3]. Y acex 

nau;11eHT0B TaKme 6bIJil1 ,n;11arH0CT11poBaHbI pa3JI111-I

Hbie B11,ZJ;bI noapem,n;eHHM BaHKapTa 11 cycTaBH0-nJie-

1-IeBbIX CBH30K [13], a TaKme l1Mnpecc110HHbie nepeJI0-

MbI roJI0BK11 nJie1-IeBOM K0CT11. ConyTcTay10w;11e no

a pem,n;eH11H ycTpaHHJI11 B xo,n;e a pTpocKon1111. II p11 

noapem,n;eH1111 Kancy JIO-Jia6paJibHOro K0MnJieKca npo

Bo,n;11JI11 apTpOCKon11qecKyIO HKOPHYIO cp11Kcau;1110 cy

CTaBHOM ry6bI 11 8JieMeHT0B Kancy JlbI , np11 o6Ha pyme

Hl1l1 3Ha 1-Il1TeJibHbIX KOCTHO-XpHI.QeBbIX ,n;ecpeKTOB ro

JIOBK11 nJie1-IeBOM KOCT11 BbIITOJIHHJIJ,1 nJiaCTHKY ,n;ecpeK

Ta TKaHbIO no,n;OCTHOM MbIWLI;bl 11 3a,n;HeM qacTbIO Kan

cyJibI nJieqeaoro cycTaaa no MeTo,n;11Ke «remplissage ». 

Memo8u1w n.tiacmuKu KocmH020 ae<jjeKma nepe8-
1-le20 KpaJL 2Ae1-louaa. Ha nepBOM 8Tane C nOMOI.QbIO 

MCKT np11 n0Morn;11 nporpaMMbI 3D-peKOHCTpyKu;1111 

Vitrea 2 B car11TTaJibHOM nJI0CK0CTJ,1 C B113yaJI113au;11-

eM cycTaBHOM noaepxH0CTH JI0na TKH a MaCruTa6e 1: 1 

onpe,n;eJIHJI11 T01-IHYIO nJIOI.Qa,ZJ;b l1 cpopMy KOCTHOro ,n;e

cpeKTa r JieH011,n;a (p11c . 1 ). ,UaJiee np11 n0Morn;11 111I1110-

MeTpa B0CC03,ZJ;aBaJI11 0KpymH0CTb ( 1, CM. p11c. 1) eye-

P1,1c. 1. 3D-peKOHCT

PYK~MH cycTaBHO M 

Bna~MHhl nonaTKM C 

~ecpeKTOM. B occo3~a 

HMe C TTOMOI.ll;blD MWM 

OMeTpa npaBMn bH OM 

OKpymHOCTM M onpe

~eneHMe cpopMbI ~e

cpeKTa ( o6oHCHeHMH B 

TeKCTe) . 
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TaBHOM BITa,ll.L1HbI JIOITa T K L1, COITOCT aBJIRR Har16 0J1ee 

ITO,ll.XO,ll.RI.IJ),'IM Kpyr L1I.IIL1OM eTp a ITO 3 a ,ll.H eM ITOJIYOK

py:IBHOCTL1 cycTaBHOM BITa,n;r1Hbr. II p o -Y: e p-Y:r1BaJir1 MaK

cr1MaJibHO COBITa,n;aIOIIJ;YIO C K p L1B L13H OM r Jie H OH,ll.a OK

py:IBHOCTb, KOTOpaR COOTB eTCTB OBaJia ITpaBL1JlbHO J1 

a Ha TOMH-Y:eCKOM KOHcpr1ryp a u;r1r1 cyc TaB HOM BITa ,IJ;HHbI 

JIOITa TKL1. ct>opMa He,ll.OCTaIOIIJ;eM -Y:a CTL1 OKpy:IBH OCTL1 B 

ITepe,n;HeM (ITepe,n;HeHM:IBH e M ) cerMeHTe COOTB e TCTBy

eT cpopMe KOCTHOfO ,n;ecp e K Ta (2, CM. p r1c. 1 ) cyc TaBHOM 

BITa,ll.HHbl JIOITa TKL1. 

CJie,n;yeT OTMeTHTb , -Y:TO COBpe M e HHbie KOMITbIOTep 

Hbie ITporpaMMbI 3 D-peKOH CTp yKLI;L1L1 ,Il;OBOJlbHO ITpO

CTbI B ITpL1MeHeHL1L1, L1 M oryT ITPL1 M L1H L1MaJibHbIX Ha

BbIKax 6bITb MCITOJlb30B a HbI H a ITp a K TL1Ke JII06bIM Bpa

-Y:OM, He L1MeIOIIJ;L1M CITeu;r1aJibHOf O p e H T r e H OJIOfvI-Y: e C

KOfO o6pa30BaHL1R. 

McITOJib3YR ITOJiy-Y:eHHbre ,ri;aHHbre, H a ITpe,ri;o ITe p a 

u;r1OHHOM ::naITe L13fOTaBJIL1BaJIL1 TpaHCITJiaHT a T 113 ITO

pL1CTOfO HL1KeJIL1,ll.a THTaH a. TpaHCITJiaHTa T BbIIIL1JIL1-

BaJIL1 L1 BbITa -Y:L1BaJIL1 113 3arOTOBOK LI;L1JIL1H,Il;pL1-Y:eCKOM 

cpopMbI ,ll.HaMeTpOM 2 - 2,5 CM c TOJIIIJ;L1H OJ1 CTeHKL1 OK O

JIO 1 CM. ,UpeJibIO cpop Mr1poB aJIL1 ,IJ;B a OTB e pCTL1R ,IJ;JIR 

BL1HTOB (pr1c. 2). IloBepXH OCTb , o6p a IIJ;e HHY IO B CTOpo 

HY cycTaBHOM ITOBepxH OCTH, 3a I.IIJir1cp o BbIBaJir1 11 ,ri;e 

JiaJir1 HeCKOJlbKO L130fHYTOM B COOTB e TCTB L1 L1 C KpL1 -

BL13HOM r JieHOH,IJ;a. 

BTOpbIM 8TaITOM ITPOB O,ll.L1JIL1 OITe pau;r1IO ITO,Il; o6IIJ;eM 

aHecTe3r1ei1 B ITOJIO:IBeH r1r1 ITau;r1eHTa Ha 6oKy. B aceIT -

0 

TL1-Y: e CKL1X ycJIOBL1RX BbIITOJIHRJIL1 3a,IJ;HL1M apTpOCKO

ITL1-Y: e CKL1J1 ,Il;OCTYIT (Ha 1 CM HH:IBe L1 Ha 1 ,5 CM Me,ll.11-

aJibHee 3 a,ri;H e ro yrJia aKpOMHaJibHOfO OTpOCTKa JIO

ITa TKH) , Br13 yaJir13r1poBaJir1 cycTaBHYIO BITa,ri;r1Hy JIO

ITa TKH 11 3 0HY ,ri;e cpeKTa. BhmOJIHRJIH OTCJIOMKY KaIT

c y Jio-Jia6paJibHOro KOMIIJieKca OT ITepe,ri;Hero KpaR rJie

Hor1,ri;a BOKpyr 3OHbl ,n;ecp eKTa L1 ero MaKCHMaJibHYIO 

M06L1JIL1 3 aLI;L1IO ,IJ;JIR ITOCJie,n;yIOIIJ;ero yKpbITL1R HM 

TpaHCITJiaHTaTa. A6JiaTopoM 11 rJieHO,ll.H,IJ;aJibHbIM paI.II

ITHJie M O-Y:L1IIJ;aJIL1 30HY KOCTHOro ,ri;ecpeKTa OT py6u;o

BbI X Mace , ITO,ll.fOTaBJIL1BaJIL1 L1 a,n;aITTL1pOBaJIL1 JIO:IBe 

,Il;JIR TpaHCITJiaHTaTa (pr1c. 3) . 

,UaJiee BbIIIOJIHRJIL1 ,ri;eJibTOITeKTOpaJibHbIM ,ll.OCTYIT, 

BbI,ll.e JIRJIL1 cyxo:IBL1JIL1R KJIIOBOBL1,Il;HO-ITJie-Y:eBOJ1 L1 KO

p OTKOM fOJIOBKL1 ,ll.Byr JiaBOM MbII.IIQ ITJie-Y:a L1 OTBO,ll.L1JIL1 

r1x Me,ri;r1aJibHO ( JI a TepaJihHO ) . Cyxo:IBr1Jir1e ITO,ll.JIOITa

TO-Y:HOM MbII.IILI;bI pacceKaJIH ITpO,ll.OJlbHO. BbIIIOJIHRJIL1 

a PTPOT OML1IO. "9:epe3 30HY KOCTHOfO ,ri;ecpeKTa ITpOBO

,Il;L1JIL1 cnr1u;y , ITO KOTOpOM ycTaHaBJIL1BaJIL1 paHee CMO

,ri;e Jir1poBaHHbIJ1 Ha ITpe,ri;oITepau;r10HHOM 8TaITe TpaHc

ITJiaHT a T . To-Y:HOCTb ycTaHOBKL1 KOHTpOJIL1pOBaJIM BL1-

3 yaJibHO L1 apTpOCKOITL1-Y:eCKL1, -Y:epe3 BTOpoe OTBep

CTHe ITPOBO,ll.L1JIL1 BTopyIO CITHI.J;y. C ITOMOIIJ;bIO KaHIO

JIL1pOBaHHOf0 CBepJia cpopMr1poBaJIL1 OTBepCTL1R ITO,ll. 

BL1HTbI ITO paHee ITpOBe,ri;eHHbIM CITHLI;aM L1 BbIIIOJIHRJIL1 

OKOH-Y:a TeJibHYIO cpr1Kcau;r1IO TpaHCITJiaHTa Ta BL1HTaML1 

(pr1c. 4) . 
KaITCYJIY OCTaBJIRJIL1 HecpL1KCL1pOBaHHOM (M06L1Jib

HOM), ITO,ll.JIOITa TO-Y:HYIO MbII.IILI;Y cI.IIr1Ba

Jir1 a,n;aITTL1PYIOIIJ;L1ML1 I.IIBaMH, BOCCTa

HaBJIL1BaJIL1 repMeTH-Y:HOCTb cycTaBa, 

ITOCJie -Y:ero C ITOMOIIJ;bIO RKOpHbIX cpr1K

ca TOpOB ocyIIJ;eCTBJIRJIL1 cpr1Kcau;r1IO cy

CTaBHOM ry6w L1 8JieMeHTOB KaITCYJihl 

(HL1:IBHRR ITJie-Y:eJIOITaTO-Y:HaR CBR3Ka) K 

ITepe,n;HeMy KpaIO rJi e HOH,IJ;a JIOITaTKL1 

ITOBepx ycTaHOBJieHHOfO TpaHCITJiaHTa

Ta. TpaHCITJiaHTa T yKpbIBaJIH MRfKL1ML1 

TKaHRML1 C u;eJibIO L136e:IBa Tb KOHTaKTa 

TpaHCITJiaHTaTa C fOJIOBKOM ITJie-Y:eBOM 

KOCTL1 L1 8JieM e HTaML1 KaITcy JlbI, -Y:TO RB

JIReTCR Ba:IBHbIM MOMeHTOM B ITpocpr1-

JiaKTL1Ke pa3 BHTHR ocTeoa pTpo3a ITJie

-Y: eBoro cycTaBa. 

ct>yHKLI;HOHaJibHOe COCTORHL1e ou;eHL1-

BaJIL1 c ITOMOIIJ;bIO I.IIKaJibI Rowe [ 13] ,ll.O 

11 CITYCTR 6 Mee 11 1 ro,n; ITOCJie oITepa

u;r1r1. 

PE3Y JlhTAThl 

P11c. 2. B i:1,z::i: f0T0B0f0 K ycTaH0BKe TpaHCTIJiaHTaTa J1 3 nopMCT0f0 HMKeJIM,l];a 

TMTaHa. 

B paHHeM ITOCJieoITepau;r10HHOMITe

pr1O,n;e OCJIO:IBHeHHM 3a p e rr1cTpr1poBaHO 

H e 6bIJIO. ,Uo OITepau;r1r1 cpyHKQL10HaJib

HOe cocTORHvi e ITJie-Y:eBoro cycTaBa y 

Bcex ITau;r1eHTOB 6bIJIO Hey,n;oBJieTBOpL1-

TeJibHbIM , ou;eHKa ITO I.IIKaJie Rowe He 

ITpeBbII.IIaJia 50 6aJIJIOB , COCTaBHB B 

cpe,ri;HeM 35 6aJIJIOB. IIocJie ITpoBe,n;eH

Horo Jie-Y:eHHR cpyHKQL10HaJibHbIJ1 pe-

3y JibTa T y Bcex ITau;r1eHTOB 6bIJI pacu;e-

P11c. 3. IIo,z::i:roTOBKa 30Hhl K0CTH0f0 ,z::i:ecpeKTa ,l];JI.H J1MTIJiaHTaD;MJ1 C TI0M0W:hIO 

r JieH0M,l];aJibH0f0 parnnMJI.H. 

P11c. 4. OKOH"l{a TeJihH0 q:>MKCMpOBaHHbIM K KpaIO r JieH0M,l];a TpaHCTIJiaHTa T J13 

HJ1KeJIJ1,l];a TMTaHa Ha MaKeTe (a) J1 Ha aKcviaJihH0M cpe3e T0M0rpaMMbI (6). 
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HeH KaK OT m1qHbll1 - 0I.J;eHKa Ba pb11p0BaJia OT 9 0 ,D;0 

100 6aJIJIOB (B epe,r:i;HeM 93 ,3 6aJIJia). O6neM ,r:i;B11me 

HJ1I11 B orrepMp0BaHH0M eyeTaBe 6bIJI B0eeTaH0BJieH 

n0JIH0eTbIO qepe3 6 Mee J/I He OT JIJ!IqaJieR OT TaK0B0fO 

K0HTpaJia TepaJibHOM K0HeqHoeTM. O6neKT11BHbie eMM

nT0Mbl HeeTa6J!IJibHOeTJ/I nJieqeBoro eyeTaBa BO Beex 

CJiyqa2x 6bIJl11 0TpMu;a TeJibHblM11. B ee naI.J;MeHTbl 0T

M e 1--1 aJIJ/I xopowJ1I11 pe3y JibTa T JieqeHMR, rrepeeTaJIM 

onaea TbeR pa3BJ/ITJ/IR BbIBMxa npM Ha pymHOM poTa

QJ/IJ/I K0HeqHoeTJ!I , BepHyJIJ/Ieb K npemHeMy yp0BHIO 

cp113J/Il.-leeKOM aKTJ/IBHOeT11. 

OECYm,UEH11E 

B rrpe,r:i;Jio:>KeHH0M erroeo6e orrepa TJ/IBHoro JieqeHMR 

noeTTpaBMaTJ!IqeeK0M HeeTa6J1IJibHOeT11 nJieqeBoro ey

CTaBa peaJIM3yeTeR O,D;MH !13 11O,D;XO,D;OB eoBpeMeHHOM 

opTOITe,D;MM, OeHOBaHHblM Ha BO3MO:>KHOeTJIX eoBpeMeH

HbIX ,D;MarH0eTMl.-leeKMX MeT0,[l;0B: npoBe,r:i;eHMe T0l.-lHOM 

npe,r:i;orrepaI.J;M0HHOM ,D;MarHoeTMKM M ITJiaHMp0BaHMJI e 

B03M0:>KH0eTbIO rrpe,r:i;on e pau;J/I0HH0fO no,r:i;6opa M 3aro

T0 BKM TpaHerrJiaHTa Ta. 

Cyw;eeTBeHHblMM OT JIMl.JJ/IJIMJ/I nJiaCTMKJ/I K0eTHblX 

,n; e cpeKTOB e l1OMOill;bIO HJ/IKeJIM,ZJ;a TJ/ITaHa RBJIRIOTeR 

YHJ/IKaJibHaR 6MOXJ/IMJ!IqeeKaR J/I 6J1IOMexaH111--1ecKaR co

BMeeTJ/IMOeTb MaTep11aJia e TKaHRMJ/I opraHJ/I3Ma, BO3-

MO:>KHOeTb 3anOJIHeHJ/IJI nop CnJiaBa OKpymaIOrn;J/IMM 

TKaHRMM, epaeTaHMe e K0eTbIO, a TaKme Hecnoco6HOCTb 

K p aecaebIBaHMIO J/I 11O:>KJ/I3HeHHOe coxpaHeH11e cp113M

q e cKMX eBOMeTB [ 14]. KaK l10Ka3bIBaeT npaKT11Ka, Ma

T e p11aJI RBJIReTeR nJiaCTMqHbIM, 1--ITO ,n;eJiaeT BO3MO:>K

Hb1M npe,n;onepaI.J;MOHHOe MO,ZJ;eJIMpOBam1e TpaHcnJiaH

Ta Ta Heo6XO,[l;J/IMOM cpopMbl 11 ero a,n;anTau;11IO K cpopM e 

11 pa3MepaM KOeTHOro ,n;ecpeKTa. AJibTe pHaTJ/IBOM H11-

K e JIJ/I,ZJ;y TMTaHa MOryT CTaTb ,n;pyrMe 3aMeH11TeJIM KOC

TJ!I, B TOM qMeJie 6MOKepaMJ1I1.JeCK11e. I1x rJiaBHOe npe

J/IMy w;ecTBO nepe,r:i; ,n;pyr11MM MaTepMaJiaM11 (MeTaJIJibl, 

nOJIJ/IMepbI) - ew;e 6oJiee BbICOKa.H 6MOCOBMeCTJ/IMOCTb. 

Ha Haw B3r JIR,r:i;, ,r:i;aHHaR MeTO,D;MKa 3acJiy:mttBaeT 

BH11MaHMJI 11paKTMKy10w;11x x11pyproB , TaK KaK MO:>KeT 

6bITb MeIT0Jib30BaHa B eJiyqaJIX ,D;JIMTeJibHO peI.J;M,D;M

B11 pyIOw;e11 HeeTa6MJibHOCTJ!I, rroeJie Hey,r:i;al.-lHbIX no

nbITOK eTa6MJIM3aI.J;MM nJieqeBoro cyeTaBa C nOMOill;bIO 

,n;pyrMX one pa TMBHbIX MeT0,ZJ;MK, rrpM Heo6xo,r:i;MMOeTM 

peK0HCTPYKI.J;MM eyeTaBHOM Bna,r:i;MHbI JI Ona TKM co 3Ha-

1--IMTeJibHbIM KOeTHbIM ,r:i;ecp11I.J;11TOM. IT pettMyw;ecTBa 

npe,r:i;JiomeHHOro enoeo6a no cpaBHeH11IO c cyw;ecTBy

IOrn;M MM MeTO,D;MKaMJ/I 3aKJIIOl.-laIOTCR B TOM, qTo ,r:i;aH

HbIM enoco6 o6eerreqMBaeT MaKeMMaJibHO nOJIHOe 3a

Mern;eHMe K0eTH0f0 ,r:i;ecpeKTa cyeTaBHOM BTia,D;MHbI JI0-

n a TKM rrpoqHbIM M Herro,r:i;BepmeHHbIM pe3op6u;MM Ma

TepMaJIOM M nO3BOJIReT MaKCMMaJibHO TOl.-lHO BOCCTa

H aBJIMBa Tb npaBMJibHYIO a Ha TOMMqeeKyIO cpopMy r Jie 

HOM,D;a, MMHMMM3Mp0BaTb pMCK peI.J;M,D;MBOB M J!I36emaTb 

HapyweHMM 6ttoMexaHMKM M orpaHJ1I1--1eHJ1IM o6neMa 

,ZJ;BM:>KeHMM B rrJieqeBOM eyeTaBe. EttoJiorttqecKMe eB011-

CTBa HMKeJIM,D;a TMTaHa 06ee11eqMBaIOT ero xopowyIO 

K0He0JIM,l];aI.J;MR e K0CTbIO [ 14 ]. IT poBe,r:i;eHMe orrepaI.J;J1J1 

no ,r:i;aHHOM MeT0,D;MKe He eonpRmeH0 C ,z::i;on0JIHMTeJib

HOM onepaI.J;MOHHOM TpaBMOM, He1136emH011 rrptt 3a6o

pe M IT0,D;f0T0BKe ayToTpaHCTIJiaHTaTa , MeKJIIOqaeT oe -
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JI0:>KHeHMR, CBR3aHHbie e yKa3aHHOM rrpo1.J;e,n;ypo11 , a 

TaK:>Ke o6yeJIOBJIMBaeT C0Kpaw;e HMe rrpo,r:i;0JI)KMTeJib

H0CTM BMewa TeJibeTBa. 

3aKmoqeu11e. IT pe,n;Ba pttTeJibHbie pe3y JibTa TbI 

MeIT0Jib30BaHMR pa3pa6oTaHHOM MeT0,ll;MKM ITJiaeTM

KM K0eTH0f0 ,n;ecpeKTa cyeTaBHOM Brra,n;MHbl JI0ITa TKM 

l103B0JIRIOT fOB0pMTb 0 HeM KaK 06 3cpcpeKTMBHOM 

crroeo6e JieqeHMR rraI.J;MeHT0B B peI.J;M,2J;MBMpy10w;e11 

HecTa6MJibHOeTbIO rrJieqeBoro eycTaBa. ,I(JIR rroJiy--qe

HMR o6neKTMBHbIX ,n;aHHbIX 06 3cpcpeKTMBHOeTM rrpe,n;

JI0meHH0f0 erroco6a Heo6xo,n;MMO 0TCJie,l];MTb 0T,n;a 

JieHHbie pe3y Jib Ta Tbl JieqeHMJI M epaBHMTb MX e MC 

xo,n;aMM orrepau;MM JiaTapme M ayT0ITJiaeTMKM TpaHC

TIJiaHTa TOM !13 rpe6HR ITO,ll;B3,ll;OWHOM K0CTM. 
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OITTlfMM3AIJJUI YJihTPA3BYKOBOro MCCJIE,IJ;OBAHMJI 
B ,IJ;MArHOCTMKE ITOBPE)K,I(EHMII KOJIEHHOro CYCTABA 

H.A. n u11ib1H 

r AY3 HO Km rn11Y:e cKaH 60JibH11u:a N 22 r . HpocJiaBJib , HpocJiaBJib , pep 

IlpoeeaeHa cpaeHumeflbHQf/, O4eHKO aaHHblX apmpocKonu11eCKO20 U Yflbmpa3ey1weo20 ucc;zeao-
8OHU51, 400 KOfleHHbLX cycmaeoe y 392 na4ueHmoe. B xoae pa6ombt c 4eJZb10 yJZy11uteHuR Ka11e 
cmea auacHOCmUKU 6blfl UCnOfl b3O8aH npuH4un <<06pamHOU C851,3U>> (e3aUMoaeucmeu51,) cne4u 
OJIUCmOB, 8btnOJI H5l,IOUl,UX apmpOCKOnu11eCKUe U Yfl bmpa3BYKO8bte UCCJleaoeaH U51,. Ha OCHOBa 
HUU aHaJZu3a noJ1y11eHHbtX pe3yfl bmamoe onpeaeJZeHbt npu11uHbt Hecoomeemcmeu51, ( 06oeKmue
Hb1e U cy6oeKmUBHbte) aaHHbLX COHOcpacjJUU U apmpOCKOnUU, aaHa O4eHKa UCmUHHOU auacHOC
mu11eCKOU 3qJrpeKmUBHOCmu Y3Jf afl f/, Ka:Jlcaou BHympucycmaeHOU cmpyKmypbl KOJleHHO20 
cycmaea 8 omaefl bHOCmU. 

K JI JO Y e B bl e C J1 0 Ba : BHYTPHCyCTaBHble noBpe)Kl],eHl151, YYBCTBHTeJibHOCTb , cneumpHY 

HOCTb, TOYHOCTb, nporHOCTHYeCK351 ueHHOCTb, apTpOCKOITI15I , Y3H ' KOJleHHbIH cycTaB. 

Optimization of Ultrasound Examination in Diagnosis of Knee Injuries 

I.A. Pitsyn 

Clinical Hospital N 22, Yaroslavl' , Russia 

Comparative assessment of arthroscopic and ultrasound examination data were petformed in 
393 patients ( 400 knee joints). For the petfection of diagnosis quality a principle of '1eedback" 
(cooperation) between examiners was used. Basing on the analysis of the achieved results the 
reasons for sonographic and ultrasound results (objective and subjective) incompatibility were 
determined and real diagnostic value of ultrasound examination was estimated for every intraar
ticular knee structure separately. 

Key words: intraarticular injuries , sensitivity, specificity, accuracy, prognostic value , 
arthroscopy, US examination, knee joint. 

BBe,ri;em:1e. KoJieHHbIM cycTaB (KC) - caMbIM aHa

T0MJ1qecKJ1 CJIO:>KHbIJ1 J1 qacT0 TpaBMMpyeMbIJ1 cycTaB 

HM:>KHeM K0HeqH0CTM. Ha e r o ITOBpem,r:i;eHMH rrpMX0,ll;MT

CH ,z::i;o 25% Bcex noBpem,r:i;eHMM orropH0- ,ll;BMraTeJibH0f0 

arrrra pa Ta [ 1, 2]. C pocT0M rrorry JIHpHOCTM aKTMBH0f0 

OT,ll;bIXa , pa3BJ1TMeM MrpOBbIX J1 8KCTpeMaJibHbIX BM

,ll;0B crropTa yBeJIJ1qJ1BaeTCH M qacToTa TpaBM KC [3]. 
IIoBpem,z:i;eHMH CBH30qHoro anrra pa Ta 3aHMMaIOT 

rrepBoe MeCTO M C0CTaBJIHIOT ,z::i;o 50% cpe,r:i;M TpaBM KC , 

,r:i;o 24% ITOBpem,r:i;eHMM HM:>KHeM K0HeqH0_CTM. Y crropTC

MeHOB qacToTa BHyTpMcycTaBHbIX rroBpem,r:i;eHMM KC 
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,ll;0CTMraeT 7 5% OT o6w;ero qJ1CJia TpaBM. lifa HMX Ha 

rroBpem,r:i;eHMe KpecToo6pa3HbIX CBH30K npMxo,r:i;MTCH 

,r:i;o 92% [ 4], a Ha ITOBpem,r:i;eHMH MeHMCK0B - ,r:i;o 84% 
OT Bcex rroBpem,r:i;eHMM MHrK0TKaHHbIX cTpyKTYP KC. 

3acTapeJibie TT0Bpem,r:i;eHMH xp2w;a , MeHMCK0B J1 Kpec

T006pa3HbIX CBH30K, K0T0pb1e perMcTpMpyIOT c qac

TOToi1, ,ll;OCTJ1ra10w;ett 79%, HBJIHIOTCH rrpJ1qJ1HOJ1 pa3-

BJ1TJ1H ,r:i;ereHepa TMBHO-,ll;MCTpoqmqecKMX J13MeHeHMJ1 

B KC [3]. 
O,r:i;HMM J13 3aJIOf0B ycrrewHoro JieqeHMH IT0Bpem

,r:i;eHMM BHyTpMcycTaBHbIX CTPYKTYP KC HBJIHeTCH MX 
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CB0eBpeMeHHaR ,n;11arnoeT11Ka [ 4-7]. HeeITeu;mpw-I

H OeTb KJI11HW-IeeK11X e11MITTOMOB ITOBpem,n;eH11J1 BHyT

p 11eyeTaBHbIX eTpyKTYP KC 06yeJIOBJI11BaeT Heo6-

x o ,n;11MoeTb ITp11MeHeH11R ,ZJ;OITOJIH11TeJibHbIX MeTO,ll;OB 

11eeJie,n;oBaH11R. B HaeTORIIJ;ee BpeMR e u;eJibIO yToq

H e H11R ,n;11arHO3a 11eITOJib3YIOT peHTreHorpacp11IO, 

Y3M, KT, MPT. Ha1160Jiee 11HcpopMaT11BHbIM MeTo

,n;oM OITpe,n;eJieH11R ITa TOJIOr11qeeKl1X 113MeHeH11J1 BHYT

p 11eyeTaBHbIX eTpyKTYP KC RBJIReTeR a pTpoeKoIT11R 

[8]. IlpOBO,IJ;R HeIToepe,n;eTBeHHYIO Bl13yaJI113au;1110 , 

rra JibITau;1110 11 ou;eHKY cpyHKIJ;l111 BOBJieqeHHbIX B ITa -

T0Jior11qeeK11i1 ITpou;eee eTpyKTYP M0mHo yeTaH0B11Tb 

CBR311 Mem,n;y KOHKpeTHbIM11 I1OBpem,n;eH11RM11 11 11X 

KJI11Hl1qeeK11Ml1ITpORBJieH11RM1111 ITOJiyq11Tb Ha1160-

Jiee ,n;oeTOBepHyIO l1H(pOpMau;1110 [9]. O,n;HaKO apTpo

CK0IT11R e u;eJibIO JieqeH11R ITOBpem,n;eH11i1 KC BbIITOJI

HReTeR JI11Wb y 20% ITau;11eHTOB, a e ,z::i;11arH0eT11qec
KOJ1 u;eJibIO - Kpai1He pe,n;K0. 

B rroeJie,n;H11e fO,ll;bI ,ZJ;JIR ,n;MarHOeT11Kl1 rra TOJIOfMM 

K C w11p0Ko 11erroJih3yeTeR Y3M. CoHorpacpMR He-

11H Ba311BHa, ITO3BOJIReT BbIITOJIHRTb MHOrOITJIOeKOeT

H Oe eKaHMpOBaH11e, ou;eHMBaTb B eOOTBeTeTBJ111 e 

KJI11H11qeeKMM11 rrpoRBJieHMRM11 eTpyKTYPY 11 cpyHK

u;1110 HeKOTOpbIX BHyTp11eyeTaBHb1x eTpyKTYP KC 

0,IJ;HOKpa THO 11 B ,n;11HaM11Ke [ 10 ]. K He,n;oeTa TKaM Me

TO,IJ;a MOmHo OTHeeT11 BbreoKyIO orrepaTopo3aBMeM

MOeTb (11, 12]. 
HeeMOTpR Ha ycITex11 B eoBeprneHCTBOBaH1111 Me

T O,IJ;OB 11eeJie,IJ;OBaHl1R y,n;eJibHbIM Bee ,z::i;11arHOeT11qec

Kl1X ow1160K ,n;oeT11raeT 83% (4 , 9, 13-16]. Ha aM6yJia

TOpHOM 8TaITe JI11Wb y 20-23% ITau,11eHTOB C TpaBMOM 

K C ycTaHaBJI11BaeTeR rrpaB11JibHbIJ1 ,z::i;11arno3 [3]. Co

poK ITRTb rrpou;eHTOB ITau,11eHTOB ITOCTyrraeT B CTau;11O

Ha pb1 e 3aeTapeJibIM11 ITOBpem,n;eH11RM11 11 xpoH11qec

KO J1 HecTa611JibHOCTbIO KC, 113 H11x BepHbIM TOIT11qee

K11 i1 ,z::i;11arno3 ITOBpem,n;eH11R eBR30K KC aM6y Jia TOpHo 

ycTaHOBJieH TOJibKO y 20-40% ITOCTpa,n;aBW11X [ 1 7]. 

HeToqHOCTb 11 HeCBOeBpeMeHHOCTb ,z::i;11arHOCTl1Kl1 

I10Bpem,n;eH11J1 B 45-75% CJiyqaeB rrp11BO,ll;RT K Hea,n;eK

BaT HOMy JieqeH11IO 11 , KaK CJie,n;eTB11e , K yxy,n;rneH11IO 

Ka q e eTBa ml13Hl1 113-3a cpyHKLI;l10HaJibHOJ1 HeITOJIHO

u,eHHOeT11 KC, qTo 06yeJIOBJI11BaeT pa3B11T11e rrocT

TpaBMa T11qecKoro ,n;ecpopM11py10IIJ;ero a pTpo3a, HeeTa-

611JibHOeT11 KC 11 RBJIReTCR rrp11q11Hoi1 BpeMeHHOM 11JI11 

CTOJ1KOJ1 HeTpy,n;oerroeo6HOeT11 (1, 2 , 4 , 14, 18-20]. 

II poBe,n;eHO HeMaJIO 11eeJie,n;oBaHl1J1 e u;eJibIO OIT

pe,n;eJieH11R ,n;11arHoeT11qeeK11x B03MOmHoeTei1 Y3M 

rrp 11 ITOBpem,n;eH11Rx 11 3a60JieBaH11Rx KC , o,n;HaKo 

e ,n; 11Horo MHeH11R OTHOe11TeJibHO ,n;11arHOeT11qeeKOJ1 

8 cp cpeKT11BHOeT11 e0Horpacp1111 HeT. IIo pa3HbIM ,n;aH

HbIM, TOqHoeTb Y3M Bapb11pyeT OT 61 ,n;o 84% [2 , 22]. 

,Uo e11x ITOP rrp11 11HTepITpeTau;1111 y JibTpaeoHorpaMM 

BO3Hl1KaIOT 3a Tpy,n;HeH11R B 11errOJib3OBaH1111 rrp11HR

T bIX Mem,n;yHapo,n;HbIX KJiaee11cp11Kau;11i1 I1OBpem,n;e

Hl1J1 BHyTp11eyeTaBHbIX eTpyKTYP KC, eoxpaHRIOTeR 

p a3HOr Jiae11R B OTHOWeH1111 ,n;oeTOBepHOeT11 ,n;11cpcpe

peHu;11aJibHO-,n;11arHOeT11qeeKJ1X ITpH3HaKOB ITaTOJIO

fl,1 1,1 oT,n;eJibHbIX BHyTp11eyeTaBHbIX eTpyKTYP KC ; He

p e ,n;Ko 11MeIOTeR HeeoOTBeTeTBHR 3aKJIIOqeH11J1 pa3-

JIJ1qHbIX erreu;11aJI11eTOB Y3-,n;11arHOeTl1Kl1 rrp11 o6eJie-
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,n;oBaH1111 KC y o,n;Horo 11 Toro me ITau;11eHTa, oeo6eH

Ho B OTHOWeH1111 ITOBpem,n;eH11J1 rrepe,n;HeM KpeeToo6-

pa3HOJ1 eBR3Kl1 11 MeHHeKOB. 

B eBR3H e 8Tl1M B03Hl1KaeT Borrpoe: « KaKoBa me 
11eT11HHaR ,n;11arHoeT11qeeKaR 8cpcpeKT11BHOeTb Y3M?». 

B ,n;oeTyITHOM HaM JI11Tepa Type Mbl He BeTpeTl1Jil,1 pa -

6oT ITO ITp11MeHeH11IO rrp11Hu;11rra «o6paTHOJ1 CBR3J1 » 

(B3al1MO,n;ei1eTB11R) eITeu;11aJI11eTOB eMemHbIX 06.JiaeTeM 

e u;eJibIO y JiyqrneH11R Ka qeeTBa ,n;11arHOeTl1Kl1. 

UeJib 11eeJie,n;oBaH11R: c rroMOIIJ;bIO a pTpocKorr11qec

Koi1 Bep11cp11Kau;1111 11 11CITOJib30BaH11R rrp11HIJ;MITa «o6-

pa THOJ1 CBR311 » eITeu;11aJil1CTOB ou;eH11Tb 11CT11HHYIO 8cp

cpeKT11BHOCTb Y3M B ,n;11cpcpepeHu;11aJibHOJ1 ,n;11arnoc

Tl1Ke ITa TOJior1111 BHyTp11eyeTaBHbIX CTPYKTYP KC. 

MATEPl1AJihl l1 METO)J:hl 

IIpoaHaJI11311pOBaHbipe3yJibTaTbiapTpOCKOIT11qee

KOro o6cJie,n;oBaH11R 392 rrau;11eHT0B ( 400 KOJieHHbIX 

eyeTaBOB) e TpaBMaT11qeeKl1M aHaMHe3OM , KOTOpbre B 

ITep110,n; e 2006 ITO 2011 r. HaXO,ZJ;l1JI11eb Ha orrepaT11B

HOM JieqeH1111 B opToITe,n;11qeeKoM oT,n;eJieH1111 KE N g2 

r. H pocJiaBJIR. 

IIepe,n; rocIT11TaJI113au;11ei1 aM6y Jia Top Ho BeeM rra 

u;11eHTaM 6bIJIO BbIITOJIHeHo Y3M KC B ,n;pyroi1 KJI11H11-

Ke ,n;pyr11M erreu;11aJI11eTOM ( oT,n;eJieH11e cpyHKLI;l10HaJib

HOJ1 ,n;11arnoeT11K11 HY3 ,UKE Ha eTaHu;1111 H pocJiaBJib 

OAO «Pl'K,U » ). 

B xo,n;e Jieqe6HOJ1 apTpoeKOIT1111 Mbl ITpOBO,ZJ;l1JI11 

epaBH11TeJibHYIO ou;eHKY ,n;oeT0BepHoeT11 ,n;aHHbIX Y3M 

,n;JIR Kam,n;oi1 BHyTp11eyeTaBHOJ1 eTpyKTYPbI KC. 

CITeu;11aJI11eTbI , ITpOBO,ZJ;MBrn11e Y3M 11 apTpoeKo

IT11IO ' 6bIJil,1 ITOeTORHHbIM11 ( Bee a pTpoeKOIT11M BbIITOJI

HeHbI aBTOpOM eTaTb11). Cpe,n;11 o6eJie,n;oBaHHbIX 6bIJIO 

173 Mymq11Hbl 11 219 meHIIJ;l1H B B03paeTe OT 14 ,n;o 

7 6 JieT. MceJie,n;oBaHO 210 ITpaBbIX 11 190 JieBbIX eye

TaBOB B epOK11 OT 5 ,n;HeM ,n;o 6 Mee e MOMeHTa ITOJiy

qerll1R TpaBMbI. 

Bee Ha6JIIO,n;eH11R ITO BpeMeHHOMY ITp11HIJ;l1ITY pa3-

,n;eJieHbI Ha qeTbrpe rpyITITbI: ITepBbie 100 113yqeHHbIX 

eycTaBOB cocTaB11JI11 1-IO rpyrrrry , Kam,n;hre 100 ITOC

Jie,n;yIOIIJ;l1X - 2 , 3 11 4 - IO eOOTBeTeTBeHHO. fpyrrrrbI 

6bIJil,1 eorroeTaB11MbI ITO ITOJIY 11 B03paeTy. 

A pTpoeKorr1110 BbIITOJIHRJI11 B eTau;110Ha pe ITO eTaH

,n;a pTHOM MeTO,ll;HKe Ha o6opy,n;oBaHJ111 cp11pMbI «Karl 

Storz» C 11eITOJib30BaH11eM 30 ° OITT11Kl1 11 Ha6opa 11HeT

pyMeHTOB. Y JibTpa3BYKOBOe 11eeJie,n;oBaH11e ITPOBO,ZJ;H 

Jll,1 Ha eKaHepe Philips En Visor JI11HeJ1HbIM ,n;aTq11KOM 

e qaeTOTOM 10-12 Mfu; no eTaH,n;apTHOM MeTO,ZJ;l1Ke B 

eOOTBeTCTBl,111 C ITp11HIJ;l1ITaM11 ITOJI11ITO311IJ;l1OHHOeT11 , 

KOHTpaJia TepaJibHOro epaBHeHHR 11 ,ZJ;OITOJIHRJIH cpyHK

U,11OHaJibHbIM11 TeeTaM11. 

Cpe,n;11 BbIRBJieHHbIX B xo,n;e a pTpoeKorr1111 113MeHe

Hl1M BHyTp11cyeTaBHbIX eTpyKTYP ,n;oM11H11poBaJI11 ITa

TOJIOrnR Cl1HOB11aJibHOJ1 060.JioqKl,1 - 386 (96 ,5 o), rn

aJI11HOBOro xpRIIJ;a - 315 (78 ,75% ), pa3pb1Bbl Me,n;11-

aJibHOro MeH11eKa - 316 (79% ), cTpyKTYPHhre H3Me

HeHHR eyeTaBHblX ITOBepxH0eTeM 6e,n;peHHOJ1 J1 60Jib

we6epu,oBOJ1 KOCTei1 - 281 (70 ,25% ). Peme ,n;11arnoe

™P0BaJI11 ITaTOJI0rJ1IO Ha,n;K0JieHH11Ka - 125 (31 ,25% ), 

rra TOJior11qecKyIO Me,n;110ITa TeJIJIRPHYIO eKJia,n;Ky -
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Ta6n. 1. CTpyKTypa BbJRaneHHOi71 BHYTPJ11CycrnaHoi71 narnno 
n,1J11 KC no ,n,aHHbJM apTpocKonJ11J11 

BHyTpHcycTaBHa.H 1-.H 2- .H 3-.H 4-.H B cero 
CTpyKTypa rpyrrrra rpyrrrra rpyrrrra rpyrrrra 

CJ.1HOBJ.1aJibHaH 99 95 98 94 386 
o6oJioqKa (99 ,5%) 

Me,n;J.1orra TeJIJIHp- 32 32 30 30 124 
Ha.H CKJia,b;Ka (31 %) 

Ha,n;KoJieHHli1K 47 22 28 28 125 
(31,25%) 

CycTaBHhre 68 64 81 68 281 
II0BepxH0CTJ.1 (70,25%) 

fli1aJili1HOBbIJ/I 72 78 87 78 315 
Xp.HIIJ; (78,75%) 

Me,n;J.1aJibHbrii'r 77 83 84 72 
316 

MeHJ.1CK (79%) 
Jia TepaJibHbIJ/I 41 31 23 26 121 

MeHJ.1CK (30,25%) 
IIepe,n;HHH 139 

KpecToo6pas- 34 40 28 37 (34, 75%) 
Ha.H CBH3Ka 

3a,n;HHH 10 
KpecToo6pas- 4 4 1 1 (2,5%) 
Ha.H CBH3Ka 

BHyTpJ.1cycTaB- 16 
Hbre TeJia 5 5 1 5 ( 4%) 

124 ( 31 % ) , ITOBpem,n;emrn ITepe,z::i:Hei1 KpecToo6pa3 H OM 

CBH3KM - 139 (34, 75 % ) M pa3pbIBbI JiaTepaJibHOro Me

HMCKa - 121 (30,25% ), B e,n;MHW-IHbIX Ha6mo,z::i:eHMHX 

- BHyTpv1cycTaBHbie TeJia M ITOBpem,z:i:eHMH 3a,z::i:Hei1 

KpecToo6pa3HOM CBH3KM ( Ta6JI. 1 ). 

Ocyw;ecTBJIHH a pTpOCKOITWiecKyIO B e pv1cpv1Kau;v110 

,z::i:aHHbIX Y311, MbI MCITOJ1b30BaJIM ITPMHIJ;MIT « o6paT

HOM CBH3M » (B3aMMO,IJ;eMCTBMH) CITeu;v1aJIMCTOB, K OTO

pbIM 3aKJIIOqaJICH B: 

• caMO - M B3aMMOo6yqeHMM CITeu;MaJIMCTOB. ,[(OKTOP 

JiyqeBOM ,[l;MarHOCTMKM v13yqaJI CITe~MaJIM3MpOBaHHYIO 

JIMTepaTypy ITO ,n;v1arHOCTv1qecKOM apTpOCKOITMM, ce

MMOTMKe v1 KJiaccv1cpv1Ka u;v1v1 ITOBpem,z::i:eHMM BHYTPM 

cycTaBHbIX CTPYKTYP KC, BM,z::i:eoMa Tepv1aJibI ITpoBe,z::i:e 

HMH apTpOCKOITMM C u;eJiblO MCTMHHOro ITpe,z::i:cTaBJie HMH 

B03MO:>KHOM aHaTOMMqecKOM KapTMHbl BHyTpv1cycTaB 

H bIX ITOBpem,z::i:eHMM C ITOCJie,z::i:y10w;ei1 ITpaBMJlbHOM MX 

JiyqeB OM MHTepITpeTau;v1ei1. Bpa q, BbIITOJIHHBIIIMM 

apTpOCKOITMIO, v13yqaJ1 JIMTepaTyp y ITO YJib T pa3BYK0-

BOM ,n;v1arHOCTMKe , "LIT06bI ITOHMM aTb, KaK KOH K p e THbIM 

BM,z::i: ITOB p em,n;eHMH BHyTpv1cycTaBHbIX cTp yKTYP KC 
MO:>KeT 6bITb OITMCaH B ITPOTOKOJie Y311 H a «JiyqeBOM » 

H3bIKe. TaK:>Ke CITeu;MaJIMCTbI ITPMCYTCTBOBaJIM BO Bpe

MH ITpOBe,n;eHMH MCCJie,IJ;OBaHMM ,n;pyr y ,n;p y r a; 

• coBMecTHOM aHaJIM3e ,z::i:aHHbI X a p T p ocKOITMM v1 Y311, 
BblHCHeHMM M ycTpaHeH MM B03MO:>KHbIX ITp v1 qv1H MX 

HeCOOTBeTCTBMH; 

• OITTMMM3aIJ;MM ITP OTOKOJIOB Y 3 11 B COOTB eTCTBMM C 

KJiaccv1cpv1Kau;MHM M ITOBpem,n;eH MM OT,[l;eJibHbIX BHyT

pv1cycTaBHbIX CTPYKTYP· 

B Kam,z::i:oi1 rpyITITe MCCJie,[l;OBaHMH M b l p accqv1TaJIM 

ITOKa3aTeJIM, Hav160J1ee qacTO MCITOJ1b3yeMbie B ou;eH

Ke 3cpcpeKTMBHOCTM ,n;v1arHOCTv1qecKMX M e p o ITpMHTMM : 

qyBCTBMTeJibHOCTb, CITeu;v1cpv1qH OCTb, TOqHOCTb , ITpO

fHOCTMqecKyIO u;eHHOCTb ITOJIO:>KMTeJib HOr O TeCTa 

(ITUITT) v1 ITporHocTv1qecKy10 u;eHHOCTb 0Tp v1u;aTeJ1b

Horo TecTa (ITUOT) ITO cTaH,z::i:apTHOM MeTo,z::i:v1Ke_[23]. 

PE3Y JlbTATbl M OBCYJK,UEHME 

AHaJIM3Mpy.r1 pe3yJibTaTbl HaIIIero MCCJie,IJ;OBaHMH , 

Mbl o6pa TMJIM BHMMaHMe Ha TO, qTo ,n;v1arHOCTW-IeC 

Ka.r1 3cpcpeKTMBHOCTb Y311 ,IJ;JIH OT,IJ;eJibHb IX BHYTPM

cycTaBHbIX CTPYKTYP KOJieHHoro cycTaBa pa3JIW-rna 

(Ta6JI. 2) , ITpv1qeM OCHOBHbie ITOKa3aTeJIM MH(f)OpMa 

TMBHOCTM Y3M B 3 - i1 v1 4-i1 rpyITITax ,n;ocTMrJIM c B oe 

ro MaKCMMyMa (Ta6JI. 2) . B CBH3M C T eM qTo KOJIMqe 

CTBO Ha6JIIO,IJ;eHMM C ITOBpem,n;eHMeM 3a,n;HeM KpecTO

o6pa3HOM CBH3KM M HaJ1v1qv1eM BHyTpv1cycTaBHbIX TeJI 

6bIJIO He60JibllIMM ( CM. Ta6JI. 1 ), HaIIIM ,n;aHHb ie ITO 

yKa3aHHbIM H030J10fMHM MMeIOT JIMIIIb OTHOCMTeJib

HYIO CTa TMCTv1qecKy10 3Ha qMMOCTb. 

B JIMTepa Type ITpe,z::i:cTaBJieHbI pa3JIMqHbie MHeHMH 

OTHOCMTeJibHO ,z::i:v1a rH OCTv1qecKOM 3 cpcpeKTMB HOCTM 

Y311 B ou;eHKe COCTOHH MH OT,[l;eJibHb IX BHy Tpv1cycTaB

HbIX CTPYKTYP· 

TaK, B v1ccJie ,n;oBaHv1v1 M.B. MeHbIIIMKOBOM [24] qyB

CTBMTeJibHOCTb v1 CITeu;v1cpv1qHOCTb Y 3 11 B ,z::i:v1arHOCTM

Ke CMHOBMTa COCTaBMJia 70,2 v1 87 % COOTBeTCTB e HHO. 

AHaJiorv1qHbre ITOKa3aTeJIM ITPM Bep v1 cpv1Ka u;v1v1 r10p a

meHv1i1 rMaJIMHOBOro xp.r1w;a COCTaB MJIM 83,2 v1 76,5% , 

a B pa6oTe [25] OHM OKa3aJIMC b H e MHOro BbIIIIe - 92,2 

M 83,2o/o. 

Ta6n. 2. noKa3aTenJII (a %) 3cjx/)eKTJ11BHOCTJ11 Y3t1 a ou,eHKe oT,n,enbHbJX BHyTpJ11cyc rnaHbIx CTPYKTYP KC (M ( min - max)) 

BHyTpHcycTaBHa.H CTPYKTypa 
"9:yBCTBH- Crreu;mpHt.I- T ot.IHOCTh IIIJJI T IIUOT 
TeJihHOCTb HOCTb 

Cv1HOBJ.1aJibHaH o6oJioqKa 100 (100-100) 100 (100- 100) 100 (100 - 100) 100 (100-100) 100 (100 - 100) 

Me,n;li10IIaTeJIJIHpHaHCKJia,n;K a 21 (13-31) 98 (98-99) 75 (7 3-77) 86 (80-91) 74 (72-75) 

Ha,n;KoJieHHMK 66 (43-89) 100 (100-100) 87 (73-97 ) 100 (100-100) 84 (66-91 )' 

CycTaBHbi e II0Bep x H0CTJ.1 99 (98-100) 100 (100- 100) 99 (99 - 100) 100 (100 - 100) 98 (97-100) 

fv1aJIJ.1HOBbIM Xp.HIIJ; 85 (64-96) 100 (100-100) 89 (74-97) 100 (100-100) 52-88 (71) 

Me,n;J.1aJibHhr:ti MeHMCK 92 (88-95) 87 (78-96) 91 (86-95) 97 (93-99) 75 (67-87) 

JlaTepaJibHbIJ/I MeHli1CK 56 (41-70) 93-100 (97) 85 (72-92) 92 (81-100) 83 (70 - 92) 

Ilepe,n;mrn KpecToo6pasHa.H CBH3Ka 74 (62-86) 98 (97-100) 89 (84-94) 95 (92-100) 87 (80-95) 

3a,n;HHH KpecToo6pa3HaH CBH3Ka 93 (75-100) 99 (99-100) 9 (98-100) 94 (7 5-100) 99 (99 - 100) 

BHyTp v1cycTaBHbre TeJia 85 (40-100) 99 (97-100) 98 (97-99) 71 (50-100) 99 (97 - 100) 
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Ilo ,n;aHI-IhlM [ 4], I1Hcp0pMa TJ1BH0CTb COHOrpacpI1I1 B 

,z:i;v1arH0CTJ1Ke noBpem,n;eHJ1I1 K0CTHhIX cTpyKTYP, CMH

,z:i;poMa Me,z::i;v1onaTeJIJI.HpH0I1 CKJia,[J;KJ1 CBe,z::i;eHa K MJ1HJ1-

MYMY: noKa3a TeJib cneu;v1cpv1qHoCTJ1 Y3-,z::i;v1arHOCTJ1KJ1 

6oJie3HJ1 KeHMra C0CTaBJI.HeT 20%, cy6xoH,z::i;paJibHhlX 

rre peJI0M0B, X0H,z::i;poMaJIHI..J;J1J1 Ha,[J;K0JieHHJ1Ka J1 MbI

IJJ;e JIK0B 6e,z::i;peHHOI1 J1 60JibWe6epu;oBOI1 KOCTeM - 0%. 
B v1ccJie,z::i;oBaHJ1.HX E.r. CaM6aToBa [2] no apTpo

cKo rrv1qecKor1 Bepv1cpv1Kau;v11,1 ,z::i;aHHbIX Y3M npv1MeHJ1-

T e JibHO K noBpem,n;eHJ1.HM Me,r:i;MaJibHOro MeHMCKa qyB

CTBJ1TeJibHOCTb YJibTpa3BYKOBOrO MeTo,z::i;a COCTaBJ1Jia 

89%, cn eu;v1 cpJ1qHOCTb - 64%, T0qH0CTb - 7 4%, 
ITUIIT - 62%, IIUOT - 96%; npv1 ,z::i;v1arnocTv1Ke no

Bp em,z::i;eHJ1I1 JiaTepaJibH0ro MeHMCKa Y3-MeTO,[J; IT0Ka-

3aJI xopowv1e pe3yJibTaTbl C qyBCTBJ1TeJibH0CTbIO 78%, 
crreu;1,1cpv1qHocTbIO 9 0%, ToqHoCTbIO 8 7%, IIUIIT 81 % 
vi IIUOT 90%; npv1 TpaBMaTv1qecKJ1x I13MeHeHMHX rv1-

aJIJ1H0Boro xpmu,a B ,z::i;ocTynHbIX ,[J;JI.H 8X0JI0Kau;J1J1 06-

JiaCT.HX noKa3aTeJIJ1 C0CTaBJ1JIJ1 66, 97, 89, 88 v1 89% 
C00TBeTCTBeHHo; 0TH0CJ1TeJibH0 rra T0JI0fJ1J1 cycTaBHbIX 

IT0BepXH0CTeM 6e,z::i;peHHOI1 J1 60JibWe6epu;oBOI1 KOCTeM 

To q HoCTb Y3M B ,z::i;ocTynHbIX ,r:i;JIH JI0Kau;v11,1 30Hax co 

c T a BMJia 89%, IIUIIT - 88%, IIUOT - 89%; qyB

CT BMTeJibH0CTb Y3M B ,z::i;v1arH0CTJ1Ke rraTOJIOfJ1qeCKOI1 

M e ,z::i;v1onaTeJIJI.HpHOI1 CKJia,[J;KJ1 C0CTaBMJia 28%, Toq

H0 CTb - 87%, IIUIIT - 66% [2]. 
CpaBHJ1TeJihHbII1 aHaJIJ13 ,z::i;aHHbIX Y3M v1 pe3yJib

TaToB J1HBa3J1BHbIX MeTO,[J;OB J1CCJie,z::i;oBaHJ1.H, rrpoBe

,n;e HHblI1 C.II. Mv1pOHOBbIM v1 coaBT. [14], npo,z::i;eM0HCT

p v1poBaJI BhIC0KYIO qyBCTBJ1TeJibH0CTb (93,7 - 96%) 1,1 

c rr e u;v1cpv1qHOCTb (80-100%) Y3-MeTO,z::i;a B ,[J;J1arH0CTJ1 -

K e naT0JI0fJ1J1 MeHMCK0B; T0qH0CTb Y3-,z::i;v1arHOCTJ1KJ1 

B Bepv1cpv1Kau;J1J1 IT0Bpem,z::i;eHJ1I1 Me,z::i;v1aJibH0ro MeHMC

K a C0CTaBMJia 62%, JiaTepaJibH0ro MeHMCKa - 55%. 
M em,z::i;y TeM B J1CCJie,z::i;oBaHJ1J1 [26] qyBCTBJ1TeJibH0CTb 

1,1 c rreu;v1cpv1qHoCTb Y3M npv1MeHJ1TeJibH0 K rroBpem

,z::i;eHMHM JiaTepaJibH0ro J1 Me,z::i;MaJibH0ro MeHMCKa y 

6oJibHbIX 6e3 rrepeJI0Ma K0CTHbIX CTPYKTYP cocTaBM

Jia 61 J1 93% C00TBeTCTBeHH0, a y 60JibHbIX 0CTeoapT

p030M KC - 8 5 v1 91 % cooTBeTCTBeHH0. 

,I(aHHbie 06 3cpcpeKTJ1BHOCTJ1 Y3M B ,z::i;v1arH0CTJ1Ke 

rro Bpem,z::i;eHMM nepe,z::i;Her'1 KpecToo6pa3HOI1 CBH3KI1 

BeCbMa np0TJ1BopeqJ1Bbl. PH,z::i; aBT0p0B noJiaraeT, qTo 

J13-3a HeBhlCOKOI1 qyBCTBJ1TeJibHOCTJ1 3TOfO MeTo,z::i;a 

J1C ITOJib30BaHI1e ero ,[J;JI.H BblHBJieHI1.H pace Ma TPMBae

M0ro BM,n;a noBpem,z::i;eHJ1I1 orpaHJ1qeH0 [27-29]. B TO 

me BpeM.H no ,z::i;aHHbIM [2, 4, 30-34] qyBCTBJ1TeJibH0CTb 

MeTO,z::i;a BapbMpyeTC.H OT 66 ,z::i;o 95%, cneu;v1cpJ1qHOCTh 

- OT 90 ,n;o 98%, ToqHoCTb - OT 79 ,z::i;o 83,2%, IIUIIT 

- OT 66 ,z::i;o 98,2%, IIUOT - OT 84,3 ,z::i;o 96%. qyB-

CTBMTeJibH0CTb J1 crreu;v1cpv1qHoCTb Y3M rrpv1 ,z::i;v1arnoc

TJ1Ke ITOBpem,z::i;eHJ1I1 KpecToo6pa3HbIX CB.H30K y 60Jib

HbIX 6e3 nepeJioMa K0CTHbIX cTpyKTYP cocTaBJI.HeT 10 
J1 84%, a y nau;v1eHT0B C 0CTeoapTp030M - 4 7 J1 85% 
C00TBeTCTBeHH0 [26]. IloKa3aTeJIJ1 qyBCTBJ1TeJihH0C

T J1 , cneu;v1 cpv1qHOCTJ1 1,1 ToqHoCTM Y3-MeTo,z::i;a ,r:i;JIH rra

LI;MeHT0B B IT0Bpem,z::i;emrnMJ1 3a,z::i;HeI1 KpeCToo6pa3HOI1 

CB.H3KJ1 C0CTaBJI.HIOT 87,5, 100 v1 98,5% C00TBeTCTBeH

Ho; crreu;v1cpv1qHoCTb MeTo,z::i;a ,r:i;JIH BbIHBJieHMH BHYTPM

cycTaBHhIX Te.TI - 66, 7% [ 4]. 
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B xo,z::i;e HacTomu;ero v1ccJie,n;oBaHJ1H y,n;aJI0Cb ,n;oc

TJ1qh BbICOKJ1X noKa3a TeJieM 3cpcpeKTJ1BHOCTJ1 COHO

rpacpI1I1, npv1qeM 0TMeqaJiaCh IT0JI0:>KJ1TeJihHa.H ,Zl;J1Ha

MJ1Ka napaMeTp0B ,z::i;v1arHOCTJ1qecKOI1 u;eHH0CTM Y3M 

B B epv1cpv1KaLI;J1J1 na T0JI0fJ1J1 CJ1HOBJ1aJibHOI1 060JioqKJ1, 

H a,[J;KOJieHHJ1Ka, B ,[J;OCTynHhIX JIOKaLI;J1J1 30Hax cycTaB

HhlX noBepxHOCTeM 6e,z::i;peHHOI1 J1 60Jibllle6epu;oBOI1 

KOCTeM, B ,[J;0CTYITHbIX JI0KaLI;J1J1 o6JiaCT.HX rJ1aJIJ1H0B0 -

ro xpm.u;a , JiaTepaJibH0ro v1 Me,z::i;v1aJibH0ro MeHMCK0B, 

qTo CBJ1,[J;eTeJibCTByeT 06 onpaB,z::i;aHH0CTJ1 J1Cn0Jib30-

BaHH0f0 HaMJ1 npI1HLI;J1na «o6paTHOI1 CB.H3J1 » cneu;Ma

JIJ1CT0B J1 .HBJI.HeTC.H ,z::i;oKa3a TeJibCTB0M BbIC0K0I1 3cp

cpeKTJ1BHOCTJ1 Y3M. 

Ilo HaweMy MHeHMIO, rrpv1qJ1Hbl HeC00TBeTCTBJ1.H 

,z::i;aHHbIX apTpocKon1,1v1 1,1 Y3M M0:>KH0 pa3,n;eJIJ1Th Ha 

o6neKTJ1BHbie v1 cy6neKTJ1BHbie. 

06oe'KmU61-l'ble (o6ycJIOBJieHHbie oco6eHHOCT.HMJ1 

MeT0,IJ;0B ,z::i;v1arHOCTJ1KJ1): 

- KOHCTI1TYLI;I10HaJihHhie J1 / J,1JIJ1 nOCTTpaBMa TJ1qec

KJ1e oco6eHHOCTI1 aHaT0MJ1J1 KC. TaK, MaJia.H npoTH

meHH0CTb BJ13yaJIJ13MpyeMoro yqacTKa rrepe,n;Her'1 Kpe

cToo6pa3HOI1 cBH3KM BCJie,z::i;cTBMe r Jiy6oKoro ee pac

noJiomeHMH He n03BOJI.HeT a,z::i;eKBaTHO ou;eHJ1Tb ee 

cTpyKTYPY ,z::i;ame B 0TCYTCTBJ1e oTeKa. BbrpameHHbIM 

no,z::i;KO:>KHO-IB:I1pOBOI1 CJIOI1, OTeK cycTaBa npM OCTpOI1 

TpaBMe, npI1 BeH03HOI1 He,z::i;ocTaToqHOCTJ1 J1JIJ1 JIJ1M

cpocTa3e orpaHv1qv1BaIOT B03M0:>KH0CTI1 Y3-BM3yaJIJ1-

3au;v1v1 r Jiy6oKO pacn0JI0:>KeHHbIX BHyTpv1cycTaBHbIX 

CTPYKTYP· B TO me BpeMH CTPYKTYPHbie I13MeHeHMH B 

CJ1HOBJ1aJibHOI1 o6oJioqKe npv1 HaJIJ1qJ1J1 BHyTpMcycTaB

Horo BbIIl0Ta ,z::i;v1cpcpepeHu;I1pyIOTC.H Jiyqwe. II pI1 CJ1H0 -

BJ1Te, rv1nepTpO<:pJ1J1 :>KI1p0B0f0 TeJia, 6oJieBOM CJ1H,[J; 

poMe nocJie TpaBMhl orpaHJ1qeHa MaKCJ1MaJibHa.H 

cpJieKcMH KC, qTo 06ycJIOBJIJ1Ba eT 3Ha qv1TeJihH0e 3a -

TyxaHMe 3XOCI1rHaJia J1 ,n;onOJIHJ1TeJibHO orpaHJ1qJ1Ba 

eT JI0KaLI;MIO rrepe,z::i;HeM KpecToo6pa3HOI1 CB.H3KJ1 ; 

- cpI13J1qecKJ1e oco6eHHOCTJ1 MeT0,[J;0B J1CCJie,z::i;oBa

HJ1.H 

• oco6eHHOCTI1 Y3M: 3cpcpeKT aHJ130TponJ1J1 ( MHM

Moe CHJ1IB:eHJ1e 3XOreHHOCTI1) , orpaHJ1qeHHa.H npOHJ1-

Ka10w;a.H cnoco6HOCTb YJibTpa3ByKa ( He np0HJ1KaeT 

qepe3 K0CTHYIO TKaHb , no3T0MY 3aTpy,n;HeHa Y3-BJ1 -

3yaJiv13au;v1H rv1aJIJ1H0Boro xp.Hw;a , cycTaBHbIX rroBep

XHOCTer'1 6e,z::i;peHHOI1 J1 60JibWe6epu;oBOI1 K0CTeti , 06-

paw;eHHbIX B Me:>KMhrw;eJIK0BYIO o6JiaCTb , a TaK:>Ke 

60Jib,llleI1 qaCTJ1 cycTaBHOI1 noBepxH0CTJ1 Ha,n;K0JieH

HJ1Ka . IIo rrpv1qv1He 3a TyxaHMH cv1rHaJia orpaHJ1qv1Ba 

eTCH Y3- BM3yaJIJ13au;li1J1 CB06o,n;Horo Kpa.H MeHMCK0B 

v1 nepe,z::i;Her'1 KpecToo6pa3HOI1 CBH3Kli1 ); owJ16o qHoe 

J1CI10Jlb30BaHI1e HJ13KoqacT0THhlX Y3 ,n;aTq]i'[KQB 

( TOJibKO npM J1CTTOJih30BaHli1J1 ,n;aTqJ1KOB C qacTOTOI1 

7- 12 Mfu; J1 OTTTJ1MaJibHhIX pe:>Kli1MOB CKaHI1pOBaHJ1.H 

y,n;aeTC.H BJ13yaJIJ131i1pOBaTh HenOJIHbie TTOBpem,n;eHJ1.H , 

,z::i;ereHepa TMBHhre cTpyKTYPHhre li13MeHeHMH MeHv1c

KOB B « KpacHOI1 » 30He, ,Zl;J1CTaJibHOro cerMeHTa ne

pe,n;HeM KpecToo6pa3HOI1 CBH3KJ1 , T0r,n;a KaK 3H,D;0 -

CK0ITJ1qecKJ1 B03M0:>KH0 o6Ha PY:>KI1Tb ,n;ereHepa TJ1B 

Hble J13MeHeHJ1.H MeHMCKa JIJ1lllb B « 6eJIOI1 » 30He. Ma

Jia.H pa3pewa10w;a.H crroco6HocTb Y3- cKaHepa He n o -

3BOJI.HeT qeTKO ,Zl;1i1cpcpepeHu;v1poBa Tb noBepxHOCTHYIO 
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3OH Y r J1a JU1HOBOrO xp.HIIJ;a J1 o6oeKTJ1BHO ou;eHMTb e r o 

CTP Y KTY PY ) . 

• orpaHW--IeHJ1.H apTpOCKOIIMM: CJIO:>KHOCTb apTpOCKO

IIW --I e CKOM B:vI3yaJIM3aIJ;MM 3a,n;Hero pora Me,n;MaJihHoro 

M e H M CKa , 3 a,n;Hero OT,D;eJia cycTaBa, ,[J;J1CTaJibHOro OT

,n;eJia 3 a,n;HeM Kpe cToo6pa3HOM CB.H3KJ1, HeIIOJIHbIX IIO

Bpem,n;eH MM, ,n; e reHepa TJ/IBHbIX li13MeHeHMM MeHMCKOB 

J1 rrep e ,n;He M KpecToo 6pa3HOM CB.H3KM ; 

- H e COB e prneHCT BO KJiaccmpMKaIJ;MM IIOBpem,n;eHMM 

BHyTp Mc ycTaBHhI X CTPY KTYP KC : oTcyTcTByeT e ,z:i;M 

Ha.H KJiaccwp MKau;MH r10Bpe m,n;eHMM BHyTpMcycTaBHhIX 

CTPYKTYP KC , y q MThIBa IOIIJ;a.H KaK apTpocKorrMqecKMe, 

TaK M YJibTpa 3 B YKOBhre rrpM3 HaKM , qTo He rro3BOJI.HIOT 

TpaBMaTOJior y-opTorr e,n;y M c rr e u;MaJIMcTy JiyqeB OM 

,n;Mar HOCTJ/IKli'l pa3rOBa p MBa T b Ha O,[J;HOM , IIOH.HTHOM ,[J;JI.H 

o6oMx, .H3h IKe; OTCYTCTB Y IOT qeTKMe KpMTepMM Y3 

ou;eHKJ1 ITOBpem,z:i;eHJ/IM M e H M CKOB , IIO3TOMY rrpOBO,[J;J/IT

C.H TOJibKO KaqecTBeHH a .H , cy6neKTJ/IBHa.H ou;eHKa 

cTpyKTYPHhIX M3MeHeH MM 6 e 3 MCITOJih3OBaHM.H 6oJiee 

o6neKTJ/IBHbIX KOJIJ!IqecTBeHHbIX KpMTepMeB. 

Cy6oe'KmUB1ible ( o6ycJIOBJieHHbie ,z:i;ei1cTBli'l.HMli'l 

crreu;MaJIMCTOB): 

- He,z:i;oou;eHKa KJili'lH J!Iq e cKOM li'lHCJ)OpMaIJ;MM; 

- HerroHMMaHMe oco6eHHOcTei1: a Ha TOMMM KC ( aHa-

TOMJ!IqecKoe « OKHO » ,[J;JI .H cyxO:>Kli'lJIJ1.H ITO,[J;KOJieHHOM 

MhIWIJ;hI B o6JiaCTM 3 a,n;H e r o pora JI a TepaJihHor o Me

HMCKa Ha Ha qaJihHbIX 3 Tarrax J/ICCJie,n;oBaHJ/I.H li'lHTep

rrpeTMpOBaJIOCb Bpa q o M Y3M KaK rrpM3HaK ero rro

Bpem,n;eHMH, 6yJiaB OBM,n;Ha.H KYJihT.H rrepe,z:i;H ei1 Kpec

Too6pa3HOM CB.H3Kli'l rrpMHMMaJiaCb 3a HOB006pa30Ba

Hli'le' rra paa PTMKY JI.HpHbie OCCJ!ICJ)J!IKa Tbl TpaKTOBaJIJ/ICb 

KaK BHyTpMcycTaBHbie TeJia ); 

- HeBepHoe li'lCITOJib 3 OBaHJ/Ie TepMMHOJIOfli'lli'l li1 

KJiaccMcpMKau;Mi1 rroBpe m,n;eHMM BHyTpMcycTaBHbIX 

CTPYKTYP KC ( ,z:i;e r e H e pa TMBHbie M3MeHeHM.H MeHMC

KOB li1 CB.H3OK pacu;e H MBaIOT C.H KaK J/IX ITOBpem,n;eHMe), 

- cy6n e K TJ/IBHOCT b B o u;eHKe cpyHKIJ;li'lOHaJibHbIX 

T eCTOB B O Bpe M.H Y3M ( 6e3 KOHTpaJiaTepaJibHOr o 

cpaBHe HM.H , a 6 0 Jibilla.H qacTb Bpa qef:1: B006IIJ;e MX H e 

rrpOBO,[J;.HT ); 

- Heco6JIIO,[J;eHMe MeTO,[J;J/IKJ1 IIOJili'l fIO3li'lIJ;li'lOHHOro 

CKaHMpOBaHM.H ; 

- He3HaHMe 3cpcpeKTa aHli13OTpOrrli'lli'l ( ecTeCTBeH

Hbie fli'lfIO3XOreHHbie 3OHbl B CTPYKType MeHMCKOB li1 

CB.H3OK rrpMHMMaIOTC.H 3a yqacTKJ1 IIOBpem,n;eHMH ); 

- HeBHJ1Ma TeJibHOCTb crreu;MaJIJ/ICTOB. 

BhIBO,Uhl 

1. McrrOJih30BaHMe rrpMHIJ;Mrra « o6paTHOM CB.H3M » 

B pa6oTe crreu;MaJIMCTOB apTpOCKOITli'lli'l M Y3-,n;MarHOC

Tli1Kli'l I1O3BOJI.HeT orrpe,n;eJI.HTb 0Illli16KM li1 yMeHbilla Tb 

MX qacTOTY, co6JIIO,D;aTb oco6eHHOCTJ1 li'lCCJie,z:i;oBaHMM , 

TeM caMbIM I1OBbICJ1Tb 3cpcpeKTJ/IBHOCTb, KaqecTBO 

,n;J1arHOCTJ1KJ1 J1 KBaJIMCJ)MKau;MIO crreu;MaJIJ/ICTOB. 

2. y JibTpa3BYKOBOM MeTO,[J; J/ICCJie,n;oBaHJ1.H 3cpcpeK

TJ1BeH B ,n;MarHOCTMKe rra TOJIOfli'lJ1 CJ1HOBli'laJibHOM 060-

JIOqKJ1, Ha,n;KOJieHHJ1Ka, cycTaBHbIX ITOBepxHOCTei16e,n;

peHHO:W J1 60JibIIIe6epu;oBOM KOCTeM, r~1aJIJ1HOBOro xp.H

IIJ;a, Me,n;MaJibHOro J1 JiaTepaJibHOro MeHMCKa , 3a,n;Hei1 

KpecToo6pa3HO:W CB.H3KJ1, 3a li'lCKJIIOqeHMeM He,n;ocTyrr-
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HbIX ,[J;JI.H 3XOJIOKaIJ;Mli'l cerMeHTOB rrepe,n;HeM KpecToo6-

pa3HOM CB.H3Kli'l, rMaJIJ!IHOBOro xp.HIIJ;a, cycTaBHbIX rro 

B e pxHOCTeM , qTo IIO3BOJI.HeT IllMpOKO li'lCITOJib3OBaTb 

ero B KJIJ/IHJ1qecKOM rrpaKTMKe. 

3. ,lI:MarHOCTJ!IqecKa.H 3cpcpeKTJ!IBHOCTb Y3M 3aBJ1-

CJ1T OT OITbITa crreu;MaJIMCTa, ITOHMMaHM.H oco6eHHOC 

TeM a Ha TOMJ/Ili'l J1 KJIJ/IHJ!IqecKMX rrpli13HaKOB ITOBpem

,n;eHM.H BHyTpMcycTaBHhIX cTpyKTYP KC, ToqHoCTM co -

6JI10,z:i;eHM.H MeTO,[J;li'lKli'l li'lCCJie,z:i;oBaHM.H, HaJIJ1qJ!I.H COBpe

MeHHOro o6opy,z:i;oBaHMH. 

4. He TOJihKO BHe,n;peHMe B rrpaKTMKY HOBhIX Me

To,z:i;oB o6cJie,n;oBaHM.H, COBpeMeHHOrO o6opy,n;oBaHM.H , 

HO li1 HerrpepbIBHOe caMO- li1 B3ali'lM006yqeHMe crreu;Ma 

JIJ1CTOB IIO3BOJIJ/IT ,[J;OCTli'lfHYTb MaKCMMaJibHOM 3cpcpeK

TJ/IBHOCTli'l_,[J;J1arHOCTJ!IqecKMX MeporrpM.HTJ/IM. 
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PE3YJibTATbl PEKOHCTPYKTMBHbIX OIIEPATMBHbIX BMEillATEJibCTB 
C MCIIOJib30BAHMEM OTEqECTBEHHbIX 3H,UOIIPOTE30B 

IIPM ,UE<l>EKTAX CYCTABHbIX KOHUOB KOCTEM 

C.fl. MupoHoe, A.B. EOJz6epKuH, ,a.A. ll1aebtpuH, B.H. Kapnoe, A.Cf). KoJZoHaaee, ,D,.A. CHemKoe 

ct:>fBY «UeHTpa.rrbHbIH Hayt-rno- Mcc.rre,l],oBaTeJibCKMH MHCTMTYT TpaBMaTo.rrorMM M opTorre,l],MJ/I MM. H.H. IlpMopoBa » 
M MH3,[J,paBa P occMM , MocKBa, Pct> 

H3y'1 eHbl omiJaJleHHb/e pe3yfl bmambL peKOHCmpyKmUBHblX onepau,uu no 3QMeU,<eHUIO nocmpe-
3eKU,UOHHb/X iJecjJeKmOB cycmaBHb/X KOHU,08 mpy6L1amb!X Kocmeu, o6pa3ylOU,<UX ma3o6eiJpeH
HblU, KOJ/eHHbtu cycmaebt KOHcmpy KU,UflMU omeL.fecmeeHHbLX 3HOonpome3oe. B uccJ1eiJoeaHue 
eowflu 344 nau,ueHma, noflyl-faewux JJ eL1eHue e omiJefl eHuu KocmHou namoJJowu 11}1TO e 
nepuoiJ c 2004 no 2014 2. 3aMeU,<eHue iJecjJeKmoe cycmaeHbLX KOHU,OB KOJ/eHHOcO cycmaea 
BbtnOJ/HeHO 8 236 Cfly /..faflx, ma3o6eiJpeHH020 cycmaea - 8 108. flOKQ3QHU5lMU K BMeU1a
meJ1bCmBaM flBflflfl UCb: onyxoflu Kocmeu; Hecocmoflmefl bHocmb 3HOonpome3oe, uMnfl aHmupo
eaHHbLX paHee; iJecjJeKmbt cycmaBHblX KOHU,O8 KOCmeu nocfl e HeyiJa'1HbLX mpa8MQJnOJlO20-
opmoneiJu'1ecKUX onepau,uu; mRJKefl bte cjJopMbt apmpo3oe KOfl eHHOcO cycmaea. llpoaHaJJu3u
poeaHbt cjJyHKU,UOHafl bHbte pe3yfl bmamb1 (no U1KaJ1 e MSTS) , BbtJKueaeMocmb KOHcmpyKu,uu, 
eocnaJ1umeJ1bHbte OCJ/OJKHeHuR, npoeeiJeHa cpaeHumefl bHaR ou,eHKa c uMnopmHbLMU aHaJJo
WMU. 06U,<ue cjJyHKU,UOHafl bHbte pe3yfl bmambt , L1acmoma ocJJOJKHeHuu e u,eflOM coomeem 
cmey,om 3apy6eJ1CHblM OaHHblM, nofly l-feHHblM C npuMeHeHUeM HOBbLX OHKOJl02UL1eCKUX u MO
iJyflbHb/X 3HOonpome3oe. 

K J1 IO Ye Bbl e C J1 0 Ba: MO)lYJlbHbie 3H,llOnpoTe3bl , TMTaHOBbJe cn11aBbl , 3H,llOn poTe3 
U v1 TO- MATH, 3110KaYeCTBeHHa>1 rn raHTOKJleTOY Ha>I onyxoJTb , OH KoopTone.r:urn , cpyHK
u110HaJ1 bH 61e pe3yJlbTaTbl. 

Outcomes of Reconstructive Surgery for Defects of the Articular Ends 
of Bones Using Home Joint Implants 

S.P. Mironov, A. V Ba lberkin , D.A. Shavyrin , VN. Karpov, A.F. Kolondaev, D.A. Snetkov 

Central I n stitute of T raumatology an d Orthopaedics named after N .N. Priorov , 
M oscow, Russia 

Long-term outcomes of reconstructive operations for substitution of post-resection defects of the 
articular ends of tubu lar bones that form the hip, knee and shoulder joints using home endopros
thesis were studied. Th e study included 344 patients who were treated at CITO department of 
bone pathology from 2004 to 2014. Substitution of the defect was performed in 236 and 108 
cases for the knee, hip j oints, respectively . Indications for surgical intervention were: bone 
tumors; previously performed arthroplasty failure; defects of the articular ends after failed 
traumatologic and orthopaedic operations; severe forms of knee arthroses. Functional results 
(MSTS scale), survival of constructions, inflammatory complications were analyzed and com 
parative evaluation with imported analogues was performed. General functional outcomes and 
rate of complications correspond to the data on application of new oncologic and modular 
endoprostheses presented in foreign literature. 

K ey wo rd s : modular endoprosthesis , titanium alloys, CITO-MA TI joint implant, ma
lignant giant cell tumor, oncologic orthopaedics, functional results. 

BBeAeHMe. IIJiaCTMKa o6wMpHbIX K0CTHbIX ,n;ecpeK

TOB o6JiaCTJ1 cycTaBHbIX KOHIJ;OB rrpe,n;cTaBJIReT co6ovr 

aKTyaJibHYIO rrpo6JieMy COBpeMeHHOM opTorre~J1J1. 
B 60JibWJ1HCTBe CJiy-Y:aeB MeTO~OM BbI6opa 3aMew;e

H J1R ,n;ecpeKTOB cycTaBHbIX KOHIJ;OB TIOCJie pe3eKIJ;J1M 

3JIOKa-Y:eCTBeHHbIX orryxoJieM J1 Hey,n;a-Y:HbIX OpTorre

,ZJ;J1-Y:eCKJ1X BMewa TeJibCTB RBJIReTCR 3H~orrpoTe3Mpo

BaHJ1e [ 1, 2]. ,UOCTOJ1HCTBOM MeTo,n;a B OT JIJ1-Y:J1e OT ,n;py

fJ1X BJ1,ZJ;OB peKOHCTPYKIJ;J1J1 RBJIReTC~ B03MO:>KHOCTb 

rrpoBeCTJ1 0,ZJ;HOMOMeHTHYIO KOMTieHcau;MIO J1MTIJiaHTa -

TOM MaCCJ1BHbIX KOCTHbIX ,n;ecpeKTOB rrpM coxpaHeHJ1J1 
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orropocrroco6HocTJ1 J1 ,ZJ;BM:>KeHMM B cycTaBe, -Y:T0 06ec

rre-Y:J1BaeT BOCCTaHOBJieHMe cpyHKIJ;J1J1 K0He-Y:HOCTJ1 

J1 BbICOKJ1M ypoBeHb Ka-Y:eCTBa :>KJ13HJ1 60JibHOfO [ 3]. 
B rrocJie,n;HMe ,n;ecwrMJieTMR ,n;ocTMrHyTbI cyw;e

CTBeHHbie ycrrexM B pa3pa60TKe MeT0,ZJ;J1K orrepa TJ1B

HbIX BMewa TeJibCTB C rrpJ1MeHeHJ1eM pa3H006pa3HbIX 

KOHCTPYKIJ;MM 3H~orrpoTe3oB, o~HaKo rroMCKM MMTIJiaH

TaTa, OTBe-Y:aIOw;ero BCeM Tpe60BaHJ1RM COBpeMeHHOM 

OHKOOpTOTie,ZJ;J1J1, rrpo,n;OJI:>KalOTCR, 0 -Y:eM CBM,ZJ;eTeJib

CTByeT MH0:>KeCTB0 rry6JIJ1KaIJ;J1M B OTe-Y:eCTBeHHOM l1 

3apy6emHovr JIMTepaType [ 4, 5 ]. OcTaIOTCR rrpe,n;Me-
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TOM ,D;MCKYCCMM BOITpOCbl O ITpeMMy~eCTBax M He,n;o

CTaTKax pa3JIJ!IqHbIX MaTepMaJIOB ,D;JI.H M3fOTOBJieHM.H 

8H,D;OITpOTe3oB; MHOI'O pa6oT, ITOCBR~eHHbIX ,D;M3aMHY 

J1 K0HCTPYKTMBHblM oco6eHHOCT.HM MMITJiaHTaTOB, M3y

qaIOTC.H MeTO,D;bl ITpoqrnJiaKTMKM M JieqeHM.H ITOCJie 

orre pau;MOHHbIX OCJIO:>KHeHMM [ 6]. 
B oT,n;eJieHMM KOCTHOM ITaTOJIOrMM UMTO BbIITOJI

HeHo HaM60JibWee Ha TeppMTOpMM PoCCMMCKOM <Pe

,n;ep au;MM KOJIMqecTBO peKOHCTPYKTMBHbIX BMewa

T e Jib CTB C u;eJibIO 3aMe~eHM.H ,n;eepeKTOB cycTaBHblX 

KOHLI;OB C MCITOJlb30BaHMeM pa3JIMqHbIX 8H,D;OITpOTe-

30B , qTo COITOCTaBMMO C OITbITOM B e,n;y~MX 3apy6em

HbIX KJIMHMK. B pe3yJibTaTe aHaJIM3a M CMCTeMaTM-

3a LI;MM ,z::i:aHHOro Ma TepMaJia Bbl.HBJieH pR,z::i: ITOCJieoITe

pa u;MOHHbIX OCJIO:>KHeHMM, B 3HaqMTeJibHOM CTeITeHM 

H MB e JIMPYIO~Mx ITpeMMy~ecTBa ,n;aHHbIX BMewa

TeJibCTB. OTMeqeHo, qTo ITPMMeHeHMe pa3JIMqHbIX 

KOHCTpyKLI;MM MMITOpTHblX ::rn,n;orrpoTe30B He II03B0-

JI.He T B ITOJIHOM Mepe peWMTb ITp06JieMbl HeCTa6MJib

H0CT M , HapyrneHM.H u;eJIOCTHOCTM MMITJiaHTaTOB, Bbl

BJ1X OB , IIOJIM3TMJieH03a , BOCITaJIMTeJibHbIX OCJIO:>KHe

H J1M. ,I(JIMTeJibHbie cpOKM M3fOTOBJieHM.H M ITOCTaBOK, 

BbICOKa.H u;eHa 3apy6e:>KHblX MMITJiaHTaTOB ITpaKTM

q ecKM MCKJIIOqaIOT MX WMpOKO e rrpMMeHeHMe B Me

,ll;J1LI;MHCKOM ITpaKTMKe [3, 7]. 
C u;eJibIO YJIY-Y:WeHMR oT,r:i:aJieHHbIX pe3yJibTaTOB 

OITe pa TMBHOfO Jie-Y:eHM.H ITau;MeHTOB C MaCCMBHblMM 

,n;eepeKTaMM cycTaBHblX KOHLI;OB B HarneM MHCTMTyTe 

c oBMeCTHO c PI'T Y M A TM MM. 3 .K. UMOJIKOBCKoro 

B e,n;eTC.H ITOCTO.HHHa.H pa6oTa ITO pa3pa60TKe, M3fO

T 0BJieHMIO M BHe,z::i:peHMIO B Me,r:i:MIJ;MHCKYIO ITpaKTMKY 

OTe qecTBeHHbIX 3HJJ:OITpoTe30B. OcHOBHOM 3a,z::i:a-y:ei1 

.HBJI.HeTC.H C03,r:i:aHMe MMITJiaHTa TOB , He ycTyITaIO~MX 

ITO OCHOBHbIM ITa paMeTpaM MMITOpTHbIM aHaJioraM. 

l1 P M 3TOM MCITOJib3YIOTC.H TMTaHOBbie CITJiaBbI M KOM

ITJieKCHbie B bICOK03cpcpeKTMBHbie TeXHOJIOfMM o6pa-

6 0TKM, TaKMe KaK TepMOBO,z::i:opo,n;Ha.H o6pa60TKa, Ba

K Y Y MHOe MOHHO-ITJia3MeHHoe a30TMpoBaHMe, ITJia3-

M e HHOe HaITbIJieHMe ITOKpbITMM M ,z::i:p . OpMrMHaJib

Hbre KOHCTPYKTOpCKMe perneHM.H M MHHOBaLI;MOHHbie 

T eXHOJIOfMM IT03B0JI.HIOT HaM6oJiee ITOJIHO peaJIM30-

B a T b Ba:>KHeMillMe ITpeMMy~eCTBa TMTaHOBbIX CITJia

B OB ITO cpaBHeHMIO co CTaJI.HMM M Ko6aJibTOBbIMM 

CITJiaBaMM - HaMJIY-Y:illYIO 6r10JiorMqecKy10 coBMec

T MMOCTb M BbICOKYIO KOpp03MOHHYIO CTOMKOCTb , 

cpaBHMTeJibHO HM3KML1 Mo,z::i:y Jib yITpyroCTM M xopo

w y IO MexaHM-Y:ecKyIO COBMeCTMMOCTb C KOCTHbIMM 

CT PYKTypaMM [8] . Ilocpe,r:i:CTBOM MCITOJib30BaHM.H HO

B 0 11 TeXHOJIOfMM TepMOBO,z::i:opo,z::i:HOM o6pa60TKM M Ba

K Y Y MHOro MOHHO-ITJia3MeHHoro a30TMpoBaHMR y,z::i:a

e T cR ITOJIY-Y:MTb Ha 3HJJ:OITpoTe3ax ITOJIMpoBaHHYIO 

IT OBepXHOCTb C HaHOMeTpM-Y:eCK0:11 rpa,z::i:MeHTH0:11 

c T pyKTypo:11 Ha 6a3e HMTPM,JJ;a TMTaHa, CTOM KOM K 

cppeTTMHr-Kopp03MM, qTo MCKJIIOqaeT M3HOC ITOBepx

H OCTM MMITJiaHTaTa, 06ecITeqMBaeT MMHMMaJibHbI:11 

M3 HOC BhlCOKOMOJieKyJIRpHoro ITOJIM3TMJieHa B ITa

p a x Tpemrn [ 4]. 
B COOTBeTCTBMM C M em,n;yHa pO,D;HblMM CTaH,n;a pTa -

MM Ha,n;emHOCTb pa3pa6aTbrna e MbIX KOHCTPYKLI;MM 

IIO,D;TB e pm,n;eHa ,n;aHHbIMM KOMIIbIOTepHoro MO,D;eJIMpO-
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BaHM.H, CTeH,D;OBbIX MCCJie,r:i:oBaHMM, pR,r:i:OM 3KCITepM

MeHTaJibHbIX MCCJie,D;OBaHMM [3, 8]. 
UeJib pa6oTbI: M3yqMTb oT,r:i:aJieHHbie pe3yJibTaTbI 

ITPMMeHeHM.H OTeqecTBeHHbIX 3HJJ:OITpOTe30B JJ:JI.H 3a

Me~eHM.H ,n;eepeKTOB cycTaBHbIX KOHLI;OB KOCTeM , o6-

pa3yIO~MX KOJieHHbI:11 M Ta3o6e,z::i:peHHbIL1 cycTaBbI. 

IIAU,MEHTbl J1 METO,[(bl 

B MCCJie,D;OBaHMe BOW.JIM 344 ITau;MeHTa (181 meH

~MHa , 163 My}KqMHbI), ITpOOITepMpoBaHHbIX B OT,r:i:eJie

HMM KOCTHOM ITaTOJIOfJ!IM UMTO 3a ITepMo,z::i: c 2004 ITO 

2014 r. Bo3pacT 60JibHbIX BapbMpOBaJI OT 18 ,z::i:o 82 
JieT. 3aMe~eHMe ,z::i:eepeKTOB cycTaBHbIX KOHIJ;OB o6Jia

CTM KOJieHHOfO cycTaBa BbIITOJIHeHO 236 ITau;MeHTaM, 

Ta3o6e,n;peHHoro cycTaBa - 108. 
ll 01W3Q1-lUJl.MU K peKOHCTPYKTMBHbIM BMewa TeJib 

CTBaM .HBJI.HJIMCb : 

• orryxoJIM cycTaBHbIX KOHLI;OB KOCTeM ( ITepBM-Y:Hbie , 

BTOpMqHbie); 

• HeCOCTOHTeJibHOCTb 3HJJ:OITpOTe30B, MMITJiaHTMpO

BaHHbIX paHee; 

• ,n;eepeKTbI cycTaBHbIX KOHLI;OB KOCTeM ITOCJie He 

y ,n;a qHo BbIITOJIHeHHbIX TpaBMa TOJIOfO - OpTOITe,n;Mqec

KMX oITepau;Mi1; 

• TR:>KeJibie cpopMbI a pTpo3oB KOJieHHoro cycTaBa. 

Cpe,n;M oITyxoJiei1 HaM6oJiee qacTo BCTpeqaJIMCb 

rMraHTOKJieToqHaR oITyxoJib , ocTeoreHHa.H capKoMa , 

XOH,r:i:poca pKOMa , ITa pocTaJibHa.H ca pKOMa . PeBM3MOH

Hbie BMernaTeJibCTBa BbIITOJIH.HJIM ITO IIOBOJJ:Y HeCTa-

6MJibHOCTM OHKOJIOfMqecKMX M o pTorre,z::i:MqecKMX 3H

,n;orrpoTe30B. TR:>KeJibie cpopMbI apTp030B KOJieHHOfO 

cycTaBa C ,n;ecTpyKu;MeM cycTaBHbIX KOHLI;OB, HeCTa-

6MJibHOCTbIO CB.H30qHoro arrrrapaTa, KaK rrpaBMJIO, 

6bIJIM CJie,D;CTBMeM peBMaTOMJJ:H OfO apTpMTa , rro,z::i:ar

pbI , Ty6epKyJie3HOfO apTpMTa (Ta6JI. 1). 
II pe,n;orrepau;MOHHOe o6cJie,r:i:oBaHMe BKJIIOqaJIO 06-

~errpMH.HTbie MeTOJJ:bI MCCJie,D;OBaHMM ,D;JI.H rrau;MeHTOB , 

fOTOB.H~MXC.H K 3H,D;OrrpoTe3MpoBaHMIO; orryxoJIM KOC 

Teti BO Bcex CJiyqa.Hx BepMepMu;MpOBaHbI KJIMHMKO 

peHTreHO-MOpepoJIOrMqecKM. B amHOM cocTaBJIRIO~ei1 

rrpe,n;orrepau;MOHHoro rrJiaHMpoBaHMR peKOHCTPYKTMB

HbIX BMerna TeJibCTB .HBJI.HJIOCb aHrMorpaepMqecKoe 

MCCJie,D;OBaHMe , KOTopoe II03BOJI.HJIO YTOqHMTb TOIIOr

paepMIO M oco6eHHOCTM cocy,r:i:MCTOfO pycJia . 

Moay.n,ouoiii 3uaonpome3 1Co.n,em-1,ozo cycmaea 
~11TO-MAT 11 rrpe,z::i:cTaBJIReT co6oi1 3H,n;ocMcTeMy 

,D;JI.H 3aMe~eHM.H ,z::i:eepeKTOB ,D;MCTaJibH0:11 qacTM 6e,n; 

peHHOM , rrpOKCMMaJibH0:11 qacTM 60JibWe6epu;oBOM KO 

CTeM, o6eMx KOCTei1 o,n;HoBpeMeHHO. Mo,n;yJibHOe rrocT 

poeHMe 3H,D;OCMCTeMbI, B3aMM03aMeH.HeMOCTb KOMIIO 

HeHTOB , WMpOKMM TMrropa3MepHbIM pR,z::i: II03BOJI.HIOT 

rro,z::i:o6paTb OIITMMaJibHbIM BapMaHT KOHCTpyKLI;MM c 

yqeTOM a Ha TOMMqecKMX M MHTpaorrepau;MOHHblX oco-

6eHHOCTeM (pMC. 1 ). 
Moay./l,o'H,blU 3uaonpome3 ma306eapeuuozo cyc

maea ~11TO-MAT11 o6ecrreqMBaeT B03MO:>KHOCTb 

3aMe~aTb ,r:i;ecpeKTbl rrpOKCMMaJibHOM qacTM 6e,r:i;peH 

HOM KOCTM pa3MepaMM OT 80 ,r:i;o 240 MM C waroM pe-

3eKLI;MM 20 MM; Ba:>KHbIMM KOHCTPYKTMBHbIMM oco6eH

HOCT.HMM MMIIJiaHTa Ta RBJIRIOTCR aHTMJIIOKCau;MOHHa.H 
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Ta6n. 1. Pacnpe,f].eJ1eHt1e nau,t1eHTOB B 38Bl1Cl1MOCTl1 OT npt1-

L/l1Hb/ p e KOHCTPYKTllfBH0/11 onepau,t1t1 l1 f70K8f7l138 LJ,l1l1 naTOJ70-

tl1 L/BCKOTD OL/a, a 

IlpoKc:n-

Ilpw-1:nHa KoJieHHbIM MaJibHa.H 
"t.JaCTb orrepa:u;:n:n cycTaB 6e,z:i;peHHOM 
KOCTM 

H ecTa6MJibHOCTb, paspyrneHlile 31 22 
::rn.n;orrpoTes a 

THJKeJibre cpopMhI apTposoB 30 
IIocTTpaBMa Tlil-Y:eCKlile .n;ecpeKTbI 15 4 
JiomHbI:ii'r cycTaB 6 14 
3 JIOKa -Y:eCTBeHHRH r MraHT0- 32 9 

KJieT0-Y:HaH orryx0Jib 

X oH.n;poca p KoMa 26 16 
OcTeor eHHaH ca pKoMa 15 6 
BbICOKO,lJ,lilq:>cpep eHI.l;lilpOBaHHaH 22 

0CTeoca pK0Ma 

I'lilraHTOKJieTO-Y:HaH orryx0Jib 27 11 

Ila p ocTaJib HaH ca pKoMa 8 3 
cf>M6p oca pKoMa 7 
3 JioKa qecTBeHHa.H cp1i16posHa.H 5 r lilCTlil0IJ;lilT0Ma 

T eJieaHrli13KTaTM"9:eCKaH 12 
0CTeoca pK0Ma 

I'eMa Hrlil03H,lJ,OTeJililOMa 5 
MeTacTa Tli1"9:ecKoe rropameHMe 18 

B cero ... 236 108 

CI1CTeMa , 60JibWOJ/I TMrro pa3 MepHbIJ/I pH,n; HomeK 3H

,n;orrpoTe3a ,ZJ;JIH u;e M e HTHOJ/I I1 6ecu;eMeHTHOJ/I cpI1KCa

ll;MI1 B KaHaJie 6e,n;peHHOJ/I KOCTI1 ( pI1C . 2) . 

P11c. 1. B oJibHa.H C. , 21 ro.n;. ,Il)1arnos : r11raHT0KJieTot.rna.r1 orry

X0Jib ,[l,11CTaJibHOJ/I qaCTJ.1 JieBOJ/1 6e.n;peHHOJ/I K0CTJ.1 , C0CT0.H

Hl1e IT0CJie orrepaTMBHbIX BMernaTeJibCTB, rrpo,n;OJI.tKeHHbIJ/1 
pocT orryxoJI11. Orrepau;11.r1 : p eseKu;11.r1 ,n;11cTaJibHOJ11 qacT11 6e,n;

peHHOM KOCTJ.1 C orryxOJibIO, 3aMew;eH11e ,n;ecpeKTa ::rn.n;orrpo
Te30M UMTO-MA TM. 

PeHTreHorpaMMbI ,z:i;o (a) 11 rrocJie (6) orrepa:u:1111. 
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Ha 3Tarre rrpe,n;orrepau;MOHHOfO ITJiaHI1pOBaHI1H OI1-

pe,n;eJIHJII1 BI1,ZJ; orrepaTI1BHOfO ,ZJ;OCTyrra, TMrropa3MepbI 

MO,ZJ;yJieJ/I 3 H,ZJ;OI1pOTe3a, M eTO,ZJ; yKpbITI1H orrepau;MOH

HOJ/I paHbI [ 3 ]. BMerna TeJibCTBa BbIITOJIHHJIM ITO MeTO

,ZJ;MKaM , OI1I1CaHHbIM pa Hee [ 3, 7]. 
B ITOCJieorrepau;MOHHOM rrep11O,n;e BCeM rrau;MeHTaM 

rrpoBO,ZJ;MJIM M e,ZJ;MKa M e HTO3Hym rrpocpMJiaKTMK Y 

TpOM603M60JIJ1qecKMX OCJIOmHeHMJ!I C MCI1OJib3OBa 

HI1eM MH'beKI.J;MOHHbIX, rrepopaJibHbIX cpopM aHTMKO

a r y JIHHTOB, ,ZJ;JIMTeJibHOCTb KOTOpOI1 COCTaBJIHJia H e 

MeHee 4 H e,n; . 

C u;eJibID rrpotjrnJiaKTMKI1 MHcpeKD;MOHHbIX OCJIO)K

HeHI1J/I aHTI16MOTMKM WMpOKOro crreKTpa ,n;eMCTBI1H 

Ha3HaqaJII1 Herrocpe,n;cTBeHHO rrep e ,n; orrepau;11eM M B 

ITOCJieorrepau;MOHHOM rrep11O,n;e . 

AKTI1BHbIJ/I ,n;peHam y,n;aJIHJIM Ha 1 - 2-e cyTKI1 rroc

Jie orrepau;1111, B ITOCJie,n;ymw;eM rrpOBO,ZJ;I1JII1 rryHKll;MM 

o6JiaCTI1 3 H,ZJ;OI1pOTe3a C y,n;aJieHMeM peaKTMBHOfO Bbl 

ITOTa I1 rrpOMbIBaHMeM ITOJIOCTM BOKpyr Hero aHTMCerr

TMKaMI1. 

Jleqe6Hym cpM 3 KY JibTYPY, HarrpaBJieHHYID Ha yK

perrJieHMe Mblillll; KaK orrepMpOBaHHOJ!I, TaK I1 3,D;Opo

BOJ/I KOHeqHoCTM, rrpocpMJiaKTMKY TpoM608M60JI11qec 

KMX OCJIOmH e HI1l1 , 3a CTOJ/IHOJ/I ITHeBMOHMM Haq11HaJII1 C 

rrepBbIX cyTOK ITOCJie orrepau;MI1. EOJibHbIX BepTI1Ka

JII13I1pOBaJIM H a 2-e-3-M cyTKI1 ITOCJie orrepau;MI1 JIM6o 

ITO3me B 3 aBMCI1MOCTI1 OT o6w;ero COCTORHMH M HaJII1-

qJ,15I OCJIOmHeHMJ/I. 

IIocKOJibKY 6oJibWMHCTBO rrpoorrep11poBaHHbIX co

cTaBMJIM rrau;MeHTbl C orryxoJIHMM, cpyHKll;MOHaJibHbie 

pe3y JibTa Tbl ou;eHMBaJIM C ITOMOIIJ;bID Mem,n;yHa po,n;HOJ/I 

c11cTeMb1 MSTS (Musculo-Skeletal Tumor Society 

Score), B KOTOpOI1 yqJ1TbIBaIDTCH 6 rrapaMeTpoB: 60Jib, 

Puc. 2. BoJibHa.r1 JI ., 57 JieT. ,U11arnos : paK MOJIOLIHOJ/1 m eJie -

3bI , C0CT0.HH11e IT0CJie KOM611H11pOBaHHOfO Jiet..JeHM.H, C0JIJ.1-

TapHbIJ/I MeTacTa3 rrp0KC11MaJibH0ro 0T,lJ,eJia 6e,n;peHHOJ/I K0C
TI1 , rraToJior11qecK11J11 rrepeJI0M. Orrepau;11.r1: p eseKu;11.r1 rrpo

KC11MaJibHOJ11 t..JaCTJ.1 6e,n;peHHOJ/I K0CTI1 C orryx0JiblO, 3aMew;e 

HI1e ,n;ecpeKTa 3H,n;orrpoTe3oM UMTO- MA TM. 

PeHTreHorpaMMbI ,n:o (a) 11 rrocJie (6) orrepau:1111. 
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cpyHKIJ)i1.H, ITOTpe6HOCTb B VICITOJib30BaHVIVI ,lJ;OITOJIHVI

TeJibHbIX cpe,n:CTB OITOpbI , CITOC06HOCTb K XO,lJ;b6e, ITO

xo,n:Ka VI 3MOIJ;VIOHaJibHOe ITPVIHHTVIe pe3yJibTaTa Jie

qeHVI.H. OT ,z::i;eJibHO OIJ;eHVIBaJIVI ITOKa3a TeJIVI BbDKVIBae 

M0CTVI KOHCTPYKIJ;VIM, qacToTy BOCITaJIVITeJibHbIX oc 

JIO:>trneHVIM, CJiyqaeB pa3BVITVI.H HeCTa6VIJibHOCTVI VI pa3-

pyweHVI.H 3H,lJ;OITpOTe30B. 

PE3Y JlhTAThl M OBCYiKLl,EHME 

OHKOJIOfVIqecKVIe pe3y JibTaTbI 3aBVICeJIVI B ITepByIO 

oqe pe,D;b OT H030JIOfVIqecKOJ1 ITPVIHa,n:Jie:>KHOCTVI VI CTa

,D;VIVI oITyxoJieBoro ITpo11;ecca. IlocKOJibKY rpyITITa ITa

IJ;VIe HTOB, ITepeHecurnx OHK03H,lJ;OITpOTe3VIpOBaHVIe Ta-

306e,npeHHOro cycTaBa, 6brJia ,lJ;OBOJibHO pa3HOpo,n:HOJ1 , 

Mb! VI3YqVIJIVI OHKOJIOfVIqecKVIe pe3yJibTaTbI y ITaIJ;VIeH

T 0 B C HaVI60Jiee qacTo BCTpeqa1011.1,VIMVIC.H OITYXOJIHMVI, 

0CT a HOBVIBWVICb Ha ITOKa3a TeJI.HX qacTOTbI MeCTHbIX 

p eIJ;VI,lJ;VIBOB VI OT,lJ;aJieHHOro MeTacTa3VIpOBaHVIH. MecT

Hbie peu;VI,lJ;VIBbI, KOTOpbre KOHCTaTVIpOBaJIVI B cpoKVI 

OT 6 Mee ,no 2,5 JieT, B 60JibllieJ1 CTeITeHVI OHVI 6bIJIVI 

xap aKTepHbI ,lJ;JI.H OITYXOJieJ1 C MeCTH0arpeCCVIBHbIM , 

,n;ecTpyVIpy1011.1,VIM pOCTOM: 3JIOKa qecTBeHHOJ1 rVIraH

T 0KJieTOqHOJ1 OITYXOJIVI (5 CJiyqaeB), ITapoCTaJibHOJ1 

cap KOMbI ( 4) , HVI3KO,n:VICpcpepe Hu;VIpOBaHHOJ1 XOH,npo 

cap KOMbI (3), TeJieaHrVI3KTaTVIqecKoro BapVIaHTa oc

TeocapKOMbI ( 1 ), 3JIOKa qecTBeHHOJ1 cpVI6po3HOJ1 rVIC 

T MOIJ;VITOMbI ( 1 ). IT porHOCTVIqecKVI He6JiaroITpM.HTHbIM 

cpa KTO p OM p a3BMTVI.H MeCTHbIX peIJ;M,lJ;VIBOB HBJIHeTCH 

p acITpocTp aHeH VIe oITyxoJIVI Ha cocy,n:VICTO - HepBHbIM 

rry qoK (B ITepVIBa3aJibHYIO o6JiaCTb ). 

OT,naJieH H bie MeTacTa3bI B JierKMe B cpOKM OT 3 
M ee ,no 4 JieT B bIHBJieHbI y rra11;vreHTOB C BbICOKO 3JIO 

K a qecTB e H HbIMVI orryxoJI.HMM: OCTereHHOJ1 ca pKOMOJ1 

( 4)' BbICOKO,n:VIcpcpepeHu;VIpOBaHHOJ1 OCTeoca pKOMOJ1 ( 3) ' 
3 JIOKa qecTB eHHOJ1 rvrraHTOKJieToqHOJ1 OITYXOJibIO ( 3) ' 
rra pocTaJibH OJ1 ca pKOMOJ1 ( 2) ' 3JIOKa qecTBeHHOJ1 cpvr6-

p 03HOJ1 rVICTVIOIJ;VITOMOJ1 ( 1 ). BbICOKJ/IJ1 pVIC MeTaCTa3M

p o BaHVIH OTMeqeH y rra11;vreHTOB C rra TOJIOfVIqecKVIMVI 

rr e peJIOMaMVI. JieqeHVIe rra11;vreHTOB C MeTaCTa3aMVI B 

Jie rKVIe rrpOBO,lJ;VIJIOCb B MHOfOITpocpMJibHbIX OHKOJIOrVI 

q e CKMX CTaIJ;VIOHapax , B ITOCJie,n:Hee BpeM.H 06Ha,ne:>KVI

BaI011.1,VIe pe3y JibTa Tb! ,naeT KOM6VIHMpOBaHHa.H Tepa

ITVIH C y,naJieHVIeM MeTacTaTvrqecKVIX oqaroB. 

CpaBHeHVIe ITOJiyqeHHbIX OHKOJIOrVIqecKMX pe3y Jlb

T a T OB C aHaJIOrVIqHbIMVI ITOKa3a TeJI.HMVI ITPVI MCI10Jib-

30BaHVIVI VIMITOpTHbIX aHaJIOfOB [ 9-12] He Bbl.HBVIJIO 

3HaqMMbIX pa3JIVIqMJ1 , T.e. BM,lJ; ITPVIMeHHeMOJ1 KOHCT

p yKIJ;MVI ,lJ;JI.H 3aMe11.1,eHVI.H ITOCTpe3eKIJ;VIOHHOro ,necpeK

T a He BJIVIHJI Ha OHKOJIOfVIqecKMe pe3y JibTa Tb! OITepa

T MBHbIX BMerna TeJibCTB 

OT,naJieHHbie pe3yJibTaTbI rrpvrMeHeHVIH 3H,norrpo

T e3a KOJieHHoro cycTaBa UMTO-MA TM ITpocJieme

Hb I B cpoKVI OT 6 Mee ,no 8 JieT. IloJiyqeHHbie ,naHHbie 

cpaBHVIBaJIVI C pe3yJibTaTaMVI VICITOJib30BaHVI.H 3H,lJ;O

rrp oTe3a Beznoska, ITOCKOJibKY ,naHHbIM VIMITJiaHTaT MbI 

MCITOJib30BaJIVI qa11.1,e Bcero (y 59 ITau;VIeHTOB ). CpaB

H VIBaeMbie 3H,D;OITp0Te3bI CX0,]J;Hbl ITO K0HCTPYKTVIBH0-

M Y perneHVIIO, VIMeIOT MeTaJIJIITOJIVIMepHbIJ1 ITeT JieBOJ1 

y3eJI TpeHVIH. fpyITrrbt ITau;VIeHTOB 6bIJIVI o,n:Hopo,n:Hbl

MVI ITO B03paCTH0- ITOJI0BOMY C0CTaBy. O11;eHVIBaJIVI ITO-

39 

Ka3aTeJIVI BbI:>KVIBaeMOCTVI 3H,lJ;OITpOTe30B, qacTOTy 

pa3BVITVI.H VIHcpeKIJ;VIOHHbIX OCJIO:>KHeHVIM, cpyHKIJ;VIO

HaJibHbie pe3yJibTaTbI (Ta6Jr. 2) . 
. B cpaBHeHVIVI c 3H,noITpoTe3oM Beznoska OTMeqeHo 

3Ha qVITeJibHOe CHVI:>KeHVIe qacTOTbI pa3pyrneHVI.H ,ne 

TaJieM VI pa3BVITVIH HeCTa6VIJibHOCTVI 3H,IJ;OITpOTe3a 

UMTO-MA TM , qTo yBeJIVIqVIBaeT BbI:>KVIBaeMOCTb 

KOHCTPYKIJ;VIVI, a 3Ha qVIT yMeHbrnaeT ITOTpe6HOCTb B 

peBVI3VIOHHbIX BMerna TeJibCTBaX. IlocKOJibKY ITOBTOp

Hbie OITepau;VIVI HBJIHIOTCH OCHOBHOJ1 ITpVIqVIHOJ1 yxy,z::i; 

rneHVI.H VICXO,lJ;OB OITepaTVIBHbIX BMernaTeJibCTB , ,IJ;OJI.H 

xopornVIX VI OTJIVIqHbIX cpyHKIJ;VIOHaJibHbIX pe3yJibTa

TOB ITPVIMeHeHVIH 3H,lJ;OITpoTe3a UMTO-MA TM cocTa

BVIJia 84,3%, 3H,lJ;OITpoTe3a Beznoska - 64,3%. 
Pe3y JibTa TbI ITPVIMeHeHVIH 3H,lJ;OITpOTe3a Ta3o6e,z::i;

peHHOro cycTaBa UMTO-MA TM ITpocJiemeHbI B cpo

KVI OT 6 Mee ,no 10 JieT. B HarneM KJIMHVIKe VIMITOpTHbie 

KOHCTpyKIJ;VIVI ,lJ;JIH 3aMell1,eHVIH ,necpeKTOB ITpOKCVI 

MaJibHOro KOHu;a 6e,npeHHOJ1 KOCTVI ITPVIMeH.HJIVICb B 

e,n:VIHVIqHbIX cJiyqa.Hx , IT03TOMY cpaBHVITeJibHa.H ou;eH

Ka ITpoBe,neHa c ,z::i;aHHbIMVI JIVITepa TYPbI ITPVI cpoKax 

Ha6JI10,neHVIH 10 JieT ( Ta6JI. 3 ). 
,UoBOJibHO HVI3Ka.H qacTOTa OCJIOJK.HeHVIJ1 VI BbICO

Ka.H BbI:>KVIBaeMOCTb KOHCTPYKIJ;VIVI 3H,lJ;OITpOTe3a Ta -

306e,npeHHOro cycTaBa ITO3BOJIVIJIVI ITOJiyqVITb xopornVIe 

cpyHKIJ;VIOHaJibHbie pe3y JibTa T bI , Ha MOMeHT ITOCJie,n:He

ro Ha6JIIO,neHVIR OHVI 6bIJIVI ITpeVIMy11.1,ecTBeHHO OT JIVIq -

Ta6n. 2 . Pe3y.f1bTaTbl npt1M8H8Hl1R 3H,ll,OnpOT830B KO.f18HHO

m cycraaa LJ,JI/TO-MA Tt1 t1 Beznoska 

IloKa3a TeJib 

H ecTa6J1JihHOCTb 

P a3pyrneHJ1e 3H,n;orrpoTe3a 

B ocrraJIMTeJibHbie 0CJI0:>R:He-
HJ1.H B u;eJIOM 

BbI:>R'.l1BaeMOCTb 3H,lJ;OIIpOTe3a 

¢ yHK.IJ;J10HaJibHbIM pe3yJibTaT 

no MST S : 
OTJIW-IHb IM 

xoporn11:i1: 

y,n;0BJieTBOpJ1jeJibHhlM 

Hey,n;0BJieTBOpMTeJibHbIM 

'llaCTOTa, % 

IJJ1TO-MA TM Beznoska 

3,8 15,1 

1,2 11 ,9 

8,4 15,25 

90,4 62,75 

28 ,2 22,3 
56 ,1 42 ,0 

13 ,4 29 ,3 

2,3 6,4 

Ta6n. 3 . Pe3y.f1bTaTbl npt1M8H8Hl1R 3H,ll,OnpOTe30B Ta306e,ll,

peHHO,O cycraaa LJ,JI/TO-MA TJI/ t1 3apy6e>KHbtX aHanoma 

IloKa3a TeJib 

H ecTa6J1JibHOCTh 

P a3pyrnett11e 3H,n;orrpoTe3a 

B ocrraJIJ1TeJibHh1e ocJiomHe
HMR B u;eJIOM 

BbIBJ1XJ1 

BbI:>R'.l1BaeMOCTb 3H,n;orrpoTe3a 

'l!aCTOTa, % 

UMTO-MA TM 3a py6emHbie 
aHaJiorJ1 

1,0 5-40 
[6 , 13] 

3,1 
3-20 
[3, 7] 

4,1 
7-20 
[9, 14] 

4,2 
5-25 

[2 , 5, 7] 

94,0 
65 - 85 

[5 , 7,13] 
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HbIMJ1 (28, 3%) l1 xopO1IIJ1M J1 (66 ,6%), p eme Y.IJ;OBJieT

B Op l1TeJibHbIMJ1 ( 5, 1 % ) ; Hey ,[(OBJieTBOp l1TeJibHbIX J1C

X O,IJ;OB H e OTMe qeH O. 

AHaJil13 pe3y JibTa TOB KJIJ1H J1qec1wro ITPMM e H e H MR 

3 H ,[(OITp oTe3OB ITOKa3aJI CHJ1:>KeHJ1e q acTOTbI p a3p y w e 

HJ1R J,1 pa3 BMTJ1R HeCTa6MJibHOCTJ,1 l1M ITJiaH Ta TOB , q To 

ITO,[(TB e pm,naeT o6ocHOBaHHOCTb ,naHHb IX, ITOJiyq e HHbIX 

B xo,ne ,nOKJIJ1Hv1qecKv1x J1CIThlTaHJ1M KOHCTPYKQ l1M. 

Ilp v1M e H e H v1e opv1rv1HaJibHOM aHTMJIIOKCaQMOH HOM cv1c
TeMbI ITO3B OJIJ1JIO CHJ13J1Tb qacT OTY BbIBJ1XOB f OJIOBKJ1 

3 H ,noITp oTe3a Ta3 o6e,npeHHo r o cycTaBa UMTO-MA TM 
B c paBHe H J1J1 C J1MITOPT HbIMJ1 aHaJioraMJ-1. li1MITJiaHTJ1-

poB a HHbie K OH CTP Y KQJ1J1 J13 T MTaHOBbIX CITJiaB OB C a 3O

Tvtp o B a H HOM ITOB epX HOCTb IO BbI,[(eJIRIOT B TKaHe ByIO 

)KJ1,[(K OCTb ITep vt ITpOTe3HOf O ITpo cTpaHCTB a OK J1Cb a3O

Ta, KOTop aR OKa3bIBaeT J1MMY HOMo,nyJivtp y IOll.I,J1M 3 cp

cpeKT, a TaK:>Ke MO:>KeT HeITocp e ,ncTBeHHO B03,ne:vrcTB O

BaTb H a MMKpoopraHJ13Mb I B 036y,n;vtTeJiei1, yrH eTaR MX 

pa3MHO:>KeHMe [3]. Ilo-BM,[(J1MOMY, HaJIJ1q J1e y Ka3 aH

H Of O CBOMCTB a CITOC06CTB OBaJIO CHM:>KeH MIO q acTOTbI 

l1HcpeKQJ10HHbIX OCJIO:>KHeHMM. 

3aKJnoqeH11e. P e3yJibTaTbI aHaJIJ13a OT,[(aJieHHbIX 

pe3yJibTaTOB ITpvtMeHeHMR pa3pa6oTaHHbIX KOH CTp yK

QJ1M ITOKa3aJIM, qTo ITO OCHOBHbIM ITOKa3a TeJIRM OHM 

He ycTyITaIOT J1MITOpTHbIM aHaJio raM, a ITO H eKOTOpbIM 

,name ITpeBOCXO,IJ;RT ITOCJie,[(Hvte. IloJiyqeHHbie ,naHHbie 

,naIOT OCHOBaHvte ITOJiara Tb , qTo wvtpOKOe ITpvtMe H e 

HMe ITpe,n;JIO:>KeH H b IX MMITJiaHTa T OB ITO3BOJIJ1T y Jiyq

IIlJ1Tb pe3y JibTa T b l J1 CHJ13J1Tb 3a Tpa Tbl H a Jieq e Hvte 

ITaQvteHTOB c ,n;ecpeKTaM J1 c y cTaBHbIX KOH QOB 6e,np e H

HOJ1 J1 60JibWe6epQ OB OL1 KOCTeM. 
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TPMliOXMMMqECKMM KOMIIOHEHT PA3BMTM51 OKMCJIMTEJihHOfO CTPECCA 
IIPM MMIIJIAHTAUMM MCKYCCTBEHHhIX CYCTABOB. 

qACTh 5. IIPOOKMCJIMTEJihHhIE CBOMCTBA M B3Al1MO,UEMCTBME 
C AHTMOKCM,UAHTAMM ~CTMU M3HOCA TMTAHOBhIX M HEMETAJIJIMqECKMX 

OPTOIIE,UMqECKMX MATEPMAJIOB 

B.F. Eyfl2mwe, B.(J). TamapuHoe, H.C. I'aep,oUteHKO 

cpfBY «U eHTpaJibHbIM Haycrno- li1CCJie,n;oBaTeJibCKli1M li1HCTli1TYT TpaBMaToJior111i1 li1 opTorre,n;li11i1 MM . H.H. Ilp11op0Ba » 

Mli1H3,n;paBa Pocc1i111 , MocKBa , P ep 

C noMOut,bfO MOOeflbHOU peaKu,uu oKucJZeHUR KYMOJZa u3y1.1eHa paouKaJZoo6pa3yfOut,aR cnoco6-
1-wcmb uCJcyccmeeHJ-t btX 11,acmuu, U3Hoca mumaHoeo20 cnJZaea BT6 u HeMemaJZJZu1.1ecKux Mame
pua;zoe. YcmaHoeJZe1-w, 11,mo 11,acmuu,bt cnJZaea uHuu,uupy10m 06pa3oeaHue paouKaJZoe, npu1.1eM 
nocJZeooeameJZbHOe noemopHoe oKucJZeHue KyMoJZa MemaJZJZu1.1ecKuMu L.facmuu,aMu npomeKaem 
C cyw,ecmeeHHO 60JlbLUeU CKOpocmbfO (jJopMupoeaHUfl, paouKafl08 . Cf acmUU,bL HeMemaflfl Ul.1eCKUX 
MamepuaJZoe (nOflU3m UJleH, KopyHooeaR KepaMUKa, y2JZepoOHbLU HaHOKOMn03Um) UHepmHbl u 
He 06JZaoa10m paouKaJZoo6pa3yfOut,ei1 cnoco6Hocmbf0, 11,mo 06ecne1.1ueaem ux npeuMyut,ecmeo e 
nJZaHe npeoynpeJ1coeHUR eo3MOJICH020 pa3eumuR y nau,ueHmoe HeJ1ceJZameflbHbtX ceo6ooHopa 
ouKaflbHbtX peaKU,UU 8 OKpy;;,cafQut,UX UMnflaHmambt mKaHRX. 

K JI IO Y e B bl e C Jl OB a : n1TaHOBblJ1 CTTJiaB , HHepTHbie MaTepmUihl , YaCTHUbI J13HOCa , CBO -

6011Hhie pa11v1 KaJl bl. 

Tribochemical Component of Oxidative Stress Development at Artificial Joints Implantation. 
Part 5. Pro-oxidative Properties and Interrelation of ntanium and Non-Metallic 

Orthopaedic Material Wear Particles with Antioxidants 

V. G. Bulgakov, V. F. Tatarinov, N. S. Gavryushenko 

C entral Institute of Traumatology and Orthopaedics named after . . Priorov, 

Moscow, Russia 

Radical-forming ability of artificial wear particles of BT6 titanium alloy and nonmetallic mate
rials was studied using modeffing reaction of cumene oxidation. It was stated that affoy particles 
initiate formation of radicals and consecutive repeated cumene oxidation by metaffic particles 
took place with significantly higher rate of radicals' formation. Particles of nonmetallic materials 
(polyethylene, corundum ceramics, carbon nanocomposite) are inert and do not possess radical-
forming ability that ensures their advantage in prevention of possible development of adverse free 
radical reactions in surrounding implant tissues. 

K ey words: titanium alloy , inert materials , wear pa11icles, free radicals. 

B Be,n;em,ie. l13BeCTHO , qTO rrp:w M3HOCe M KoppO3MM 

M e T aJIJIJ/IqecKMX KOMITOHeHTOB opTorre,ri;MqecKMX l/IMIT 

Jia HTa TOB rrpOM CXO,[J;l/IT l/IHTeHCl/IBHOe reHepMpOBaHMe 

c Bo 6o,ri;HbIX pa,ri;MKaJIOB [ 1, 2 ]. P aHee 6 b IJia orrpe,ri;ene 

Ha Bb1pameHHaH pa,ri;MKanoo6pa3yIOI.IJ;aH crroco6HocTb 

q a c TMU: M3HOCa HeKOTOpbIX opTorre,ri;MqecKMX CITJiaBOB 

M p aCCMOTpeHbl Bbl3BaHHbie MMI/I Hera Tl/IBHbie 8cpcpeK

Tbl [3]. H ecMOTpH Ha TO qTO aKTl/IBHOCTb qacTMU: M3HO

c a MO:>KHO l/IHrM6MpOBaTb rrocpe,ri;CTBOM l/ICITOJ1b3OBa 

Hl/IH aHTMOKCM,D;aHTOB, rrpe,ri;rroqTJ/ITeJibHbIM HBJIH eTCH 

rr p MMeHeHMe opTorre,ri;MqecKMX CITJiaBOB C MeHee Bbl

p a meHHOM pa,ri;MKanoo6pa3yIOI.IJ;eM crroco6HocTbIO. 

HapH,ri;y C 8Tl/IM p a3pa6oTaHbl I/I HaXO,D;HT CBOe rrpM

M e HeHMe HeMeTaJIJIMqecK:we opTorre,ri;w-IeCKMe Ma TepM

aJibI. B qacTHOCTM , rroKa 3aHbl BeCbMa rrpMBJieKaTeJib

Hbie CBOMCTBa KOMTI03l/ITOB Ha OCHOBe yr Jiepo,ri;a. OT

M e qaIOTCH I/IX OT JIJ/IqHaH 6MOCOBMeCTl/IMOCTb , OTCYT

CTBI/Ie B COCTaBe cnoco6HblX Bbl3Ba Tb He:>KeJia TeJib-
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Hble peaKLI;l/Il/I MeTaJIJIOB , BbICOKaH npoqHOCTb I/I l/I3HO

COCTOJ1KOCTb [ 4 ]. II P M l/I3fOTOBJieHMl/I 8H,D;OnpoTe3OB 

cycTaBOB MCTIOJib3YIOTCH Ma TepMaJibl Ha OCHOBe Ke 

paMl/IKM , lllMpOKO npMMeHHeTCH TaKme CBepXBblCOKO

MOJieKy JrnpHbIM noJIM8TMJieH (CBMII3). IlpM pa3pa-

6oTKe M BHe,ri;peHl/Il/I opTone,ri;MqecKl/IX MaTepMaJIOB 

Ba:>KHO onpe,ri;eJil/ITb , HapH,ri;y co CTaH,ri;apTM3MpOBaH

HbIMl/I 06I.IJ;enp:WHHTbl Ml/I xapaKTepMCTl/IKaMM , I/IX npo

OKMCJIMTeJibHbie I/I aHTl/IOKCM,D;aHTHbie CBOMCTBa. TaK, 

ycTaHOBJieHO , qTo BbipameHHOCTb pa,n;MKaJireHepMpy

IOI.IJ;eM crroco6HOCTI/I qacTMU: l/I3HOCa HBJIHeTCH O,D;HOM 

M3 npMq:wH , onpe,ri;eJIHIOI.IJ;MX MX npoBocnaJIMTeJibHOe 

,ri;e11cTBMe [ 5 ]. 
U eJibIO HaCTOBIIJ;e11 pa60TbI 6b1JI0 cpaBHMTb pa 

,n;m~aJioo6pa3yIOIIJ;YIO crroco6HocTb opTorre,n;v1-qecKo

ro CITJiaB a Ha OCHOBe TMTaHa ( CITJiaB BT6) , pB,n;a He

MeTaJIJIJ,1qecKJ1X opTorr e,n;v1qecKv1x MaTepv1aJIOB , a 

TaKme 8cpcpeKTJ1BHOCTb J1Hrv16v1pyIOIIJ;ero ,n;e11CTBJ1H 
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aHTM0KCM,ZJ;aHT0B B rrpMCYTCTBMM -Y:aCTMIJ; ,n;aHHbIX Ma

TepMaJI0B. 

MATEPl1AJI 11 METOJ(hl 

1:..J:acTJ11J;bI J13Hoca TJ1TaH0Boro crrJiaBa BT6, qacTr1-

IJ;bI yr Jiepo,n;Horo HaH0K0MIT03J1TH0ro Ma Tepr1aJia 6bIJIJ1 

IT0JiyqeHbI ITyTeM cyxoro TpeHJ1H C00TBeTCTBYIOI..IJ;J1X 

Ma Tepr1aJI0B caMr1x ITO ce6e Ha Tpr160M eTpe Optimal 

SRV KaK ITpe,n;Jio:>KeHo pattee [6]. 1:..J:acTJ11J;bI CBMII3 B 

cpopMe CTpy:>KKJ1 TOJII..IJ;J1HOJ1 0,2-0,3 MM 11 ,ZJ;JIJ1HOJ1 0,3-
0' 5 MM 6bIJIJ1 IT0JiyqeHbI J1CTI1paHMeM o6pa3u;a IT0JIJ1-

3TJ1JieHa Ha MeTaJIJIJ1qeCKOJ1 TepKe, a qacTJ11J;bI KO

PYH,[(OBOJ1 KepaMJ1KJ1 Biolox - r1cTr1pattr1eM 06pa3u;a 

Ha J1CITbITaTeJibHOJ1 Mawr1He UBMK-1464. Yrnepo,n; 

HbIM HaH0K0MIT03J1T (YHK , r13roT0B11TeJib 000 «MH

Kap » ) ITpe,n;cTaBJIHeT co6oi:1 ITr1poyrJiepo,n;HbIJ1 MaTe

pr1aJI , ITOJiyqeHHbIJ1 ITyTeM COBMeCTHOrO ITI1p0JIJ13a yr

JieB0,[(0p0,[(0B C raJioreHJ1,ZJ;a MJ1 Tyr0ITJiaBKJ1X MeTaJI

JI0J1,ZJ;0B (6op TpexxJIOpI1CTbIJ1) [7]. OITbITbI c J1CIT0Jib-

30BaHJ1eM qaCTJ11J; J13H0Ca ITP0B0,ZJ;J1JIJ1 cpa3y IT0CJie J1X 

J13fOTOBJieHJ1H. B Ka qecTBe cy6cTpa Ta 0KJ1CJieHJ1H J1C

IT0Jib30BaJIJ1 oco6o qJ1CTbIJ1 KYM OJI ( 99 '9%) cpr1pMbI 

« Acros Organics » (CIIIA). B 0ITbITax I13MepHJIJ1 CK0-

pocTb IT0rJI0I..IJ;eHMH KMCJiopo,n;a ITPM ,n;o6aBJieHJ1J1 B Ky

MOJI qacTJ11J; J13HOCa. IIo 3TJ1M ,n:aHHbIM paccqJ1TbIBaJIJ1 

CK0p0CTb J1HJ11J;I1J1p0BaHJ1H o6pa30BaHJ1H pa,n:MKaJI0B B 

ITpI1CYTCTBJ1J1 pa3JIJ1qHbIX qaCTJ11J;, qTO CJIY:>KI1JIO ou;eH

KOJ1 J1X pa,rt;J1KaJI006pa3yIOI..IJ;eM CITOC06HOCTJ1 [ 6 ] . II pI1 

r13yqeHJ1J1 BJIJ1HHJ1H aHTJ10KCJ1,n:aHTOB ITPI1MeHHJIJ1 pa 

CTBOp J10HOJia B KYMOJie, a B Ka qecTBe J1HJ11J;J1a TO pa 

0KJ1CJieHJ1H - a30- 611c-r1306yTr1poHr1Tpr1JI ( AMBH). 

PE3YJlhTAThl 

Xa paKTepHbie KJ1HeTJ1-Y:eCKJ1e KpI1Bbie 0KJ1CJieHMH 

KYM0Jia B 0ITbITax ITO 0ITpe,n:eJieHJ1IO pa,n:r1KaJI006pa-

3YIOI..IJ;eJ1 cIToco6HocTr1 qacTr1u; J13Hoca . ITpe,n:cTaBJie 

HbI Ha pr1c. 1. Kottu;eHTpau;J1H qaCTJ11J; B O Bcex 0ITbI

Tax C0CTaBJIHJia 1 Mr / MJI. B r1,n:HO, qTo qaCTJ11J;bI TJ1-

TaH0B0ro CITJiaBa BT6 r1ttr1u;r111po BaJIJ1 Bbrpa:>KeHHoe 

0KJ1CJieHJ1e KYM0Jia. B ITPJ1Be,n:eHH0M 0ITbITe CK0p0CTb 
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Puc. 1. KvrneTv1Ka OKJ1CJiemuI KyMoJia B rrpv1cyTCTBJ1J1 qac

TMQ J13Hoca Tv1Tattosoro crrJiasa BT6 (1) , C BMJ;T3 (2), Kepa

MJ1KJ1 (3), Y H K (4). 
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IT0rJI0I..IJ;eHJ1H KMCJiopo,n:a B MX ITpI1CYTCT B J1 J1 C0CTa 

BJ1Jia 1 1,5 M M 3 / M JI·MJ1H. 1:..J:acTMIJ;bI KepaMJ1KJ1, CBMII3 

11 Y HK, HaITp0TMB , 6 bIJIJ1 MHep THbI , ITpaKTJ1-Y:eCKJ1 H e 

BbI3b IBaH IT Or JIOI..IJ; e H J1H KJ1CJiop o,n;a. 

IIo CK0p0CTJ1 IT Or JI0I..IJ;eHJ1H KJ1CJI0po,n;a B ITp r1cyT

CTBJ1J1 qacTJ11J; TJ1TaH0B 0r0 CITJiaBa 6bIJia p accqr1TaHa 

CK0p 0CTb J1H J11J;I1J1p0BaHJ1H J1MJ1 o6p a30BaHJ1H pa,n:11 -

KaJIOB. B cepr111 OITbITOB ,n;aHHaH BeJIJ1qJ1Ha COCTaBMJia 

B cpe,n:HeM 9 ' 5 ± 1 , 6 · 10-s M0Jib I JI ·c ,n:JIH TJ1TaH0B0ro 

CITJiaBa , qaCTJ11J;bI ,n:pyrr1x J1CITbITaHHbI X M aTepr1aJI0B 

ITpaKTJ1qecKJ1 He o6Jia,n:aJIJ1 r13yqaeM OJ1 aKTJ1BH0CTbIO. 

ct>yHKLI;J10HI1pOBaHJ1e opTOITe,n:r1qecKJ1X J1MITJiaHTa 

T0B C0ITp0B0:>K,[(aeTCH HeITpepbIBHbIM o6pa30BaHJ1eM 

qacTJ11J; J13HOCa J1 J1X HaKOITJieHMeM B OKpy:>KaIOI..IJ;J1X 

TKaHHX. B CBH3J1 C 3TJ1M ITpe,n:cTaBJIHIOT J1HTepec p e-

3y JibTa Tbl OITbITOB , M O,[(eJir1pyIOI..IJ;J1X CJ1Tyau;r110 ITOCTO

HHH0ro o6pa30BaHJ1H qaCTJ11J; J1 C0ITpH:>KeHHbie C 3TJ1M 

peaKLI;J1J1 Tpr160XJ1MJ1qecKoro 0KJ1CJieHJ1H. B 3 TJ1X 3KC 

ITepr1MeHTax J1CITOJib30BaJIJ1 qaCTJ11J;bI J13H OC a CITJiaBa 

BT6 ,[(JIH r1ttr1u;r111poB aHJ1H J1MJ1 IT0CJie,n:oBaTeJib Horo 

lJ:BYXKpa TH Oro 0KJ1CJieHJ1H KyM0Jia ITPI1 yBeJIJ1qe HH0J/I 

K0HLI;eHTpau;r111 qaCTJ11J; 2 Mr / MJI B peaKLI;J10HHOJ/I CMe

CJ1. IIo OKOHqaHJ1J1 ITepBoro OKJ1CJieHJ1H B3BeCb qaCTJ11J; 

B KYM0Jie u;eHTpr1cpyrr1poBaJIJ1 , J1CIT0Jib30BaHH bie qac 

TJ11J;bl y ,n:aJIHJIJ1. K 0Kr1cJieHH0MY KYM 0JIY ,n:0 6aB JIHJIJ1 

H0Bbie qaCTJ11J;bl B TOM :>Ke K0HLI;eHTpau;MJ1 J1 BH0Bb 0IT 

pe,n:eJIHJIJ1 Ha qaJibHYIO CK0p0CTb IT Or JI0I..IJ;eHJ1H KJ1CJI0 -

po,n;a ITPI1 IT0BT0pH0M 0KJ1CJieHJ1J1. H a p r1c. 2 ITpe,n:

CTaBJieHbl TJ1ITJ1qHbi e KJ1HeTJ1qecKJ1e KpI1Bbie 0KJ1CJie

HJ1H KYMOJia B 3TJ1X OITbITax. 

B Ta6JI11u;e CBe,n:eHbl ,n:aHHbie 0 ITb IT0B ITP I1 ,n:Byx

KpaTH0M 0KJ1CJieHJ1J1 KyMoJia qacTr1u;aMr1 I13Hoca. B r1,n;

H0 , qTo IT0BT0pHoe IT0CJie,n:oBaTeJibH0e 0KJ1CJieHJ1e Ky

M0Jia ITP0TeKaeT C cyI..IJ;eCTB e HH0 6 0JibWeJ/I (Ha 30%) 
CKOpOCTbIO J1HJ11J;I1J1pOBaHJ1H. 

Pattee [3] 0TMeqaJI0Cb, qTo ITPM ITpoB e ,n:e HJ1J1 opTo 

ITe,n;r1qecKr1x oITepau;r1i:1 B03HJ1KaIOT ycJI0BJ1H ,n:JIH ycr1-

JieHJ1H B ITopa:>KeHHbIX TKaHHX CB060,n:Hopa,n;J1KaJibHbI X 
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Puc. 2. Tv1rrv1qttb1e KJ1HeT11qecK11e Kpv1sb1e OKJ1CJieH11JI KYMO 

Jia B rrpv1cyTCTBJ1J1 qacTMQ J13Hoca crrJiaBa B T6. 

1 - OKMCJieHMe 6e3 qacTJ1~ (KOHTpOJib) ; 2 - KJ1HeTJ1Ka n e psoro 

OKJ1CJiem1 e KYM OJia; 3 - KvIH e TMKa TTOBTOpHoro OKJ1CJieHJ1e Ky

MOJia . 
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C1wpoCTh rrorJioru;em1.H KJ1CJIOpo,ria, MM3 /MJI · MJ1H 

C KopOCTh J1HJ1I.J;J1J1pOBaHJ1.H, MOJih / JI • C 

p eaKI.V1M, qTo Tpe6yeT rrpMMeHeHJ1R 3cpcpeKTMBHbIX 

aHTMOKCM,IJ;aH TOB. B CBR3M C 3TMM rrpe,z::i;cTaBJIRJIO MH

T epec ou;eHMTb 3cpcpeKTMBHOCTb rrpMMeHeHMR ,z::i;aHHbIX 

rrpe rra pa TOB rrpM MCITOJib30BaHMM aKTMBHblX M MHepT

HbIX Ma TepMaJIOB. B MO,IJ;eJibHbIX OITbITax, xa paKTep

Hbie KMHe TMqecKMe KpMBbie nor JIO~eHMR KMCJiopo,z::i;a 

B K OTOpbIX rrpe,z::i;cTaBJieHbl Ha pMC. 3, ou;eHMBaJIM rrpo

,ll;OJimMTeJibHOCTb MHrM6Mpy10~ero 3cpcpeKTa aHTMOK

CM,IJ;aHTa Ha OKMCJieHMe KYMOJia B rrpMCYTCTBMM MHep

TH bIX M aKTMBHbIX qacTMIJ,. 

II pM rrpoBe,z::i;eHMM orrbITOB rro,z::i;,z::i;epmMBaJIM orrpe,z::i;e 

Ji e HHYIO MHTeHCMBHOCTb OKMCJieHMR KYMOJia C ITOM0-

~ 6 10 MHMLI;MaTopa AMEH (rrpRMaR 1). B Hecem1e aH

TMOKCM,r:i;aHTa MOHOJia B ycJIOBMRX OITbITOB o6ecrreqM

Ba JIO MHrM6MpOBaHMe OKMCJieHMR B cpe,z::i;HeM B Teqe

HMe 42 MMH (KpMBaR 2). IIpM BHeCeHMM B peaKLI;MOH

HbIM cocy,z::i; MHepTHbIX qacTMLI; CBMII3 (KpMBaR 3) MJIM 

K e paMMKM (KpMBaR 4) B KOHU,eHTpau;MM 2 Mr / MJI pe

a K LI;MOHHOM CMeCM rrepMO,ll; MHrM6MpoBaHMR cy~ e 

CT BeHHO He M3Me HRJICR , M COCTaBJIRJI B cpe,z::i;H eM 38 M 

41 MMH cooTBeTCTBeHHO. II pM BHeceHMM B KYM OJI B 

T OM me KOHU,eHTpau;MM qacTMLI; TMTaHOBOro CITJiaBa 

(K pMBaR 5) , ycMJIMBaIO~MX MHTeHCMBHOCTb OKMCJie 

HMR yrJieBo,z::i;opo,z::i;a , rrepMo,z::i; 11HrM6MpoBaHMR 3 Haq11-

T e JibHO yMeHblllaJICR 11 COCTaBMJI B cpe,z::i;HeM 14 MMH, 

T .e. CTaJI KOpoqe B 3 pa3a. II p11 MCITOJib3OBaHMM me 

q a cTMIJ, YHK (Kp11BaR 6) Ha6JI10,z::i;aJiocb ,IJ;JIMTeJibHoe 

J1H rM611poBaH11 e OKMCJieHMR KYMOJia, cy~eCTBeHHO 

rrpeBbIIIIaIO~ee TaKOBOe rrp11 BHeceHMM qacTJ-111, Kepa 

M J1 KJ1 MJIM CBMII3. 

OECYJKJJ,EH11E 

11crroJib30BaHHaR B HaCTOR~eM pa6oTe MO,IJ;eJibHaR 

p e a KLI;MR OKMCJieHMR KYMOJia I103BOJIMJia ou;eHMTb 

p a ,z::i; 11KaJI006pa3y10~y10 crroco6HOCTb J1CI1bITaHHbIX 

M a TepMaJIOB J1 MX B 3aMMO,IJ;eMCTBJ1e C ,z::i;o6aBJieHHbIM 

a H T J10KCM,IJ;aHTOM. qTO KacaeTCR pe3yJibTaTOB C MC

I10 Jib30BaHMeM qacTMIJ, TMTaHOBOrO CITJiaBa, TO MX pa

,z::i;r,1KaJI006pa3y10~aR crroco6HocTb MeHee Bb1pameHa , 

q e M y qacTMIJ, M3 HOCa opTorre,z::i;MqeCKMX CITJiaBOB Ha 

OCHOBe K06aJibTa M meJie3a [6]. BMeCTe C TeM OI1b1Tbl C 

ITOBTOpHbIM OKMCJieHMeM KYMOJia CBM,IJ;eTeJibCTBYIOT 0 

T OM , qTo rrpM ITOCTORHHOM J13HOCe TMTaHOBbIX CITJia

BOB rrpOMCXO,IJ;MT ycMJieHMe o6pa30BaHMR CB06o,r:i;HbIX 

pa,r:i;MKaJIOB. qaCTMLI;bI M3HOCa TMTaHOBbIX CITJiaBOB, KaK 

M ,z::i;pyrMe M eTaJIJIMqecKMe qacTMIJ,b I, crroco6HbI BbI3 -

Ba Tb pacrra,z::i; opraHMqecKMX rrepeKMcer1, yBeJIMqMBaR 

o6pa3oBaHMe CB06o,z::i;HbIX pa,z::i;MKaJIOB [8]. 113BeCTHO, qTo 

B TKaHRX, OKpymaIO~MX MCKYCCTBeHHbie cycTaBbl, 

rrpOMCXO,IJ;MT MHTeHCMCf)MKaIJ,MR CB06o,z::i;Hopa,z::i;MKaJibHbIX 

p e aKU,MM, ycMJieHMe rrepeKMCHOro OKMCJieHMR JIMITM-

(6e3 qacTM~) (n=3) rrepBoe (n=6) BTopoe (n=6) 

1,0±0,1 

(0,06±0,01). 10-8 

20,6±1,4 

(25, 1±3,5) . 10-8 

23 ,4±1,2 

(32,3±3,3). 10-3 
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P11c. 3. B m ,urnv1e pa3JIW--IHbIX qacTMU: M3Hoca Ha npo,r:i:oJimv1 -

TeJibHOCTb MHrM6v1poBaHMH OKMCJieHMH KYMOJia aHTMOKCM 

,r:i:aHTOM MOHOJIOM. 

06oHCHe HMH s TeKCTe . 

,ll;OB [ 9' 10]. B 3TMX ycJIOBMRX CJie,IJ;CTBMeM ITOCTORHHO

ro o6pa30BaHMR M HaKOITJieHMR MeTaJIJIW-IeCKMX qac

TMIJ, M3HOCa B 6MOJIOrMqecKMX TKaHRX 6y,z::i;eT TaKme 

pacrra,z::i; paHee o6pa30BaHHbIX rrepeKMCeM C ITORBJie 

HMeM CB06o,r:i;HbIX pa,z::i;MKaJIOB , J1HMIJ,MMpy10~MX HOBbie 

u;errM OKMCJieH MR . 

BbIRBJieHO, qTo qacTMIJ,bI KepaMMKM He MHMIJ,MMpy

IOT OKMCJieHMR KYMOJia M RBJIRIOTCR B 3TOM ITJiaHe He

aKTMBHbIMM, qTo corJiacyeTCR C MHeHMeM O KopyH,z::i;O 

BOM KepaMMKe KaK MHepTHOM Ma TepMaJie. TaK, rrpM 

M3yqeHMM 6MoJiorMqecKoro 3cpcpeKTa pa3JIMqHbIX qa

CTMIJ, B mMBOTHOM MO,IJ;eJIM ycTaHOBJieHO, qTo qacTMIJ,bI 

KepaMMKM HaMMeHee aKTMBHhl B pa3BMTMM pe3op6-

LI;MM KOC TM ( OCTeOJIM3a) M CTMMY JIMpOBaHMM Bb IXO,IJ;a 

rrpOBOCI1aJIJ1TeJibHbIX 11,MTOKMHOB [ 11 ]. B HaCTOR~ee 

BpeMR rrpe,z::i;JiomeHO MCITOJib30BaTb 11,MpKOHMM-aJIIOMM

HMeByIO M aJIIOMMHMM -11,MpKOHMeByIO KepaMMKY rr o 

BbIIIIeHHOM rrpoqHOCTM , OT JIMqa10~y10cR 3Ha qMTeJibHO 

60JibllleM M3HOCOCTOMKOCTb10 [ 12]. B MO,IJ;eJibHbIX OITbI 

Tax Ha CMMYJIRTOpe cycTaBOB rrpM ycJIOmHeHMM yc 

JIOBJ1J1 MCITbITaHMR 11,MKJIMqecKMMM MMKpopa3ne,[I;MHe

HMRMM TPY~MXCR qacTeM MX M3HOC 6bIJI B 5- 12 pa3 

MeHbllle , qeM TaKOB OM 06b 1qHOJ1 KopyH,IJ;OBOM KepaMM 

KM. IIo,z::i;o6Hoe cy~eCTBeHHOe y JiyqIIIeHMe M3HOCOCTOJ1-

KOCTM M 6MOJIOrMqecKaR MHepTHOCTb qacTMIJ, KepaMM 

KM JIMIIIHMM pa3 CBM,n;eTeJibCTBYIOT B rroJib3Y rrpMMe 

HeHMR ,z::i;aHHOr o Ma TepMaJia B rra pax TpeHMR J1CKYCCT

BeHHbIX cycTaBOB . 

IIorrepeqHoCIIIMTbIM CBMII3 co,z::i;ep:rKMT ocTaToq

Hbie CB06o,r:i;Hbie pa,n;MKaJibl , o6pa30BaBIIIMeCR rrpM o6-

pa60TKe MaTepMaJia y - M3JiyqeHMeM. ,Ua:rKe He3HaqM-



TeJibH0e c o,n;epmaHMe pa,n;MKaJI0B Her a T MBH0 BJIMR e T 

Ha M e xaHr1q e cKr1e CBOMCTBa IT0JIMMep a. IIpe,n;Jiom e HbI 

M eT0,D;bI CITeu;M aJibHOM TepMr1qecKOM o6p a60TKM IT0 ITe

p e qH0 - CW MToro CBMII3, IT03B0JIRIOrn;Me 3aM eTH0 CH M -

3MTb co,n;epmaHMe CB06o,n;HbIX pa,n;MKaJI0B 6e3 yxy,n; 

weHMR ero MexaHw-reCKMX CBOMCTB [ 13]. BamHOCTb 

CBe,n;eH MM 06 0 KMCJIMTeJibHbIX xa paKTepMCTMK a x MC

IT0Jib 3yeMhlX IT0 JIMMepoB ,D;MKTyeT Heo6xo,n;MM OCTb 

ITPMM e HRT b ,D;JIR MX o u;eHKM MeT0,D;bI , ,n;aJieKMe OT IT0-

B Ce,n;H e BHOM ITpa KTM K M K JIMHMIJ;MCT0B. B p a 6oT e [ 14] 
CTeITeHb 0KMCJieHH0CTM M co,n;e pma HMe CB06o,n;HbIX p a 

,D;MKaJI0B B IT0JIMM e pHhlX K0MIT0He HTax MCKYC CT B e H

HbIX cyc T aBOB ITpe,n;Jiom eHO M3M e pRTb C MCITOJib 30B a 

HMeM MeT0,D;0B M H cp p aKpaCH OM CITeKTp0C K 0 IT M M M 

8JieK T p OH HOro CITMHOBOr O pe30HaHca. ABTOpbI ITOJia

raIOT, qTo OITpe,n;eJieHMe 8TMX ITOKa3a TeJieM ITOM OIBeT 

KJIMHMIJ;MCTaM B BbI6ope Ka l..JeCTBeHH 0 r o IT0JIMMe pa , 

l..JT06bI M36ema Tb paHHeM p e BM3 MOHH OM 0ITepau;MM M3-

3a ycKopeHHOrO M3HOCa MMITJiaHTa TOB. 

IIo,n;BepmeHHOCTb IT0JIMMe pa CB060,n;H o p a,n;MKaJib

H bIM peaKIJ;MRM M H M3K a R M 3 H OCOCTOMKOCTb Mor yT 

6 b ITb ITpeo,n;oJieHbl B KJIIO l..J e HMeM B C0CTaB IT0JIMM e p a 

ITPM ero M3r0T0BJieH MM CT a 6 MJIM3aTopoB- a H TMOKCM 

,n;aHT0B. II PM 8T0M Heo6x o ,n;MM O ITPMHMM a T b BO BHMMa

HMe B03MOIBHbIM IJ;MTOTOKC Ml..JeCKMM 8cpcpeKT T ex KOH

u;eHTpau;MM aHTM0KCM,D;aH T0B , K 0 T 0 p b ie 06ecITe q r1 B a 

IOT 0KMCJIMTeJibHYIO CTa6MJibHOCTb IT0JIMM epa. B MC 

CJie,D;0BaHMM [ 15] H a K JieT 0 l..JHbIX KY JlbTypax r13yq e H 0 

IJ;MT0T0KCMl..JeCK0e M IT P 0TMB 0 B 0 CITaJIMTeJib H0e ,n;eM 

CTBMe pR,n;a aHTM0KCM,D;a HT0 B , K 0 T 0 pbie Mor yT 6 bIT b 

MCITOJib30BaHhl ITPM M3r OT OBJieHMM o pTOITe,D;M l..J eCKOr o 

IT0JIM8TMJieHa. O6H a p y m e H O, l..JT0 MH0 rMe a H TM0KCM 

,n;aHTbl RBJIRIOTCR T0KCMl..JHbIMM ,D;JIR KJieT0K ITP M BeCb

Ma HM3KMX (MMKp OM OJIRpHbIX ) K OHIJ;e HTpau;MRX . 

OT ,n;eJib Horo BHMMaHMR 3 acJiymr1B aeT YHK. 3 To 

KOHCOJIM,D;MpOB a HHbIM H a H OMa T e pMaJI , pa3Mepbl KpM c 

TaJIJIMT0B Typ6ocTp a THOr O y rJiepo,n;a B K0T0 p 0M B 

cpe,n;HeM C0CTaB JIRIOT 10 x 10 HM ; OH MMeIOT 0,D;H 0po,n; 

HYIO, M30Tp0ITH YIO, HaH0 Kpr1cTaJIJIM1..JecKy10 cTpyKTy

py M MH0r0Kp a THO ITpe B 0 CX0 ,D;MT ITO CB0MM CB OMCTBaM 

MaTepMaJib I a H aJI0rMqHo r o XMMMl..JeCK0ro C0CTaB a, IT0 -

Jiyq e HHbie ITO Tpa,n;MIJ;M0 HHbIM T eXH0JI0rMR M . M a TepM

aJI o6Jia,n;aeT x o p 0 WMMM Tpr160Jio rr1qecKMM M CB OMCTBa

MM M BbICOK OM M3HOCOCTOMKOCTb IO. B q acT H OCTM , ITPM 

TpeH MM YHK Ha B 0 3,n;yxe 6e3 c M a3KM B ITa p e c o cTa

Jib IO M TMTaHOBbIM CITJiaBOM BTl K08 cpcpr1u;r1 e HT Tpe 

H MR C0CTaBJIReT O, 0 8- 0, 1. B Ha q aJibHOM T 0 qKe ,D;BM -

meHMR e r o K 0 8cpcpr1u;r1eH T TpeH MR B 1,5-2 pa3 a M e Hb

we , qeM y ,n;pyrr1x yrJiep0,D;HbIX M aTepMaJI0 B . AHTM

cppMKIJ;MOHHbie CBOM CT B a YHK B 4- 6 pa3 Bbrwe, q e M 

y ,n;pyrMX yrJiepO,D;HbIX MaTep M aJIOB , T aK l..JTO e ro M3 -

HOCOCTOMKOCTb C0CTaB JIR eT (1 ,01-2 ,27 ) . 10-9 r / KM [7]. 
IIpoBe,n;eHHbie OITbITbl C MCITOJib30BaHMeM MHepTHbIX 

qac TMU: KepaM MKM, CBMII3 r1 YHK BbIRBMJIM BaIBHbie 

CBOMCTBa yKa 3 aHHbI X Ma TepMaJIOB. Mx qacTMIJ;bI He CITO

co6Hbl MH TeHCMq)MLI;MpOBaTb o 6pa30BaHMe pa,n;MKaJI0B , 

IT0 ,n;o6H o q acTMIJ;aM M3 H o ca opToITe,n;r1qecKMX CITJiaB0B. 

3 To o 6cTORTeJibCTBO o 6ecITel..JMBaeT ITpeMMyw;ecTB0 

MHepTHbI X o pT0 ITe,D;Ml..JeCKMX Ma TepMaJI0B B ITJiaHe ITpe

,n;yITpem,n;eHMR pa3BMTMR y ITau;MeHTOB HemeJiaTeJib

HbIX CB060,n;Hopa,n;r1KaJibHbIX peaKIJ;MM B 0Kpyma10w;r1x 

MMITJiaHTa Tbl TKaHRX. Ha pR,n;y C 8TMM c.ne,n;yeT OTMe

TMTb M ,n;pyrr1e IT0JI0IBMTeJibHbie M0MeHTbI ITPMMeHe-
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H MR T a K MX Ma T e pMaJI0B. TaK, H e cpopMMpyIOTCR ycJio

BMR ,D;JIR MHTe HCMq)MKaIJ;MM pa,n;MKaJibHbIX ITpou;eccoB 

3a Cl..J e T pacITa,n;a B ITpMCYTCTBMM MHe pTHhlX qacTMQ 

y m e MMe IOrn;MX CR B 6r10Jiorr1qe cKMX TKaHHX opraHM

q e CKMX ITe p e KMC e M. Ew;e 0,D;HMM 6JiaroITpMHTHbIM M0-

M e HTOM MCITOJib30BaHMH MHepTHbIX MaTepMaJIOB RBJIR

e TCR ITOBbIWe HMe 8cpcpe KTMBHOCTM ITPMMe HeHMR aHTM

OKCM,D;aHTOB , KOT Opbie B 8 TOM CJiyqa e H e pacxo,n;yIOTCH 

H a MHrM6MpOBaHMe co6cTBe HHOM pa,n;MKaJibHOM aKTMB

HOCTM MX qacTMU: M3 HOCa. B qacTHOCTM , ITPM MCITOJib30 -

BaHMM q a cTMU: YHK ITe pr-10,n; ITo,n;aBJieHMH 0KMCJieHMH 

K Y M 0 Jia ITpe BbIWa e T ITpo,n;0JIIBMTeJibH0CTb MHrM6Mpo 

BaHMR , o6ecITe l..JMBae MyIO ,n;o6aBJieHHbIM aHTM0KCM,D;aH

T 0 M . II p r-1 1..JMHa T aKo M KMH e TMKM 0KMCJie HMH KyMoJia B 

ITpr1cyTCTBMM qacTMU: YHK Tpe 6ye T ,n;aJibHe ttwero M3y

q e HMH , 8TOT 8 cpcp e KT MOIBe T CTaTb ,D;OITOJIHMTeJibHbIM 

ITpeMM y w;e cTBOM K OMIT03 MTOB Ha OCHOBe yr Jiepo,n;a. 

T a KMM o 6pa3 0M, IT0Jiyqe HHbie pe3 y JlbTa TbI CBM,D;e

TeJibCTBYIOT O TOM , l..JTO ITPMMe H e HMe B pa3JIMqHbIX 

0 p T0ITe ,n;r1qe cKMX MMITJiaHTaT aX yrJiep0,D;HbIX , KepaMM

q e cKM X M ,n;pyrr1x MHe pTHbIX Ma TepMaJI0B ycTpaHReT 

T pM60 XMMMl..J e CKM J1 K0MIT0H e HT pa3BMTMH HemeJia 

TeJibHbIX CB060 ,n;Hopa,n;r1KaJibHbIX peaKLI;Ml1 B 0Kpyma

IOllJ;MX MMITJiaHTa TbI TKaHHX. 
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!lJ{)3!/JJOdf1J/JJl{5JJ1 !/((J([i%1JJJOc// / 
BEHMAMMH MMXAMJIOBMq JIMPUMAH 

0 >Kl13Hl1 LJenoBeKa cynHT no ee nnonaM . nnonb1 , np11He- yLJeHoro : Kfll1Hl1LJecKaH 
ceHHbie 3acny>KeHHb!M BpaLJOM pep , nOKTOpOM Menl1Ul1HCKl1X opn11HaTypa , acn11paHTY-

HayK, npocpeccopoM B .M. /h1puMaHoM 3a neCHT11neT11H ero pa , Mnanw1111 HayLJHbIH 
TBOpLJeCKOH HayLJHOH pa60Tbl , - nOf!HOBeCHbl l1 3HaLJl1Mbl. COTPYLIHl1K, CTapw1111 Ha-
B nepByIO OLJepenb - 3TO ero orpoMHbIH f!l1LJHbIH BKflan B yLJHbIH coTpynH11K . OH 
pa3Bl1Tl1e TpaBMaTOf!Ofl1l1. 5naronapH pa3pa6oTaHHblM Be- HeonHOKpaTHO BbICTYTTM 
Hl1aMl1HOM M11xaHf!OBl1LJeM MeTonaM onepaTl1BHOro neLJeHl1H C noKflanaMl1 Ha Me>KLiy-

nepenOMOB l1 noBpe>KLieHl1H cyxo>Kl1fll1H l1 CBH30K 6blf!O BOC- HaponHbIX l1 Pecny6n11-
CTaHOBfleHo 3nopOBbe Tb!CHLJ l1 Tb!CHLJ monei::t . J.1M BOCnl1TaHbl KaHCKJ1X Cbe3nax TpaBMa-
neCHTKl1 yt.IeHl1KOB, cneu11af!l1CTOB B o6naCTl1 TpaBMaTOf!O- TOf!OfOB-OpTonenoB , Ha-
n1l1 l1 opTonen1111. YLJHO-npaKTl1l.JeCKl1X KOH-

B.M. fl11puMaH pon11ncH 29 ceHrn6pH 1925 r. B 1943 r. , cpepeHUl1HX , CI1Mno311y-
OKOHLJ11B BOeHHO-Menl1Ul1HCKOe YLJl1fll1We l1M . Wopca , ywen Max . 

Ha cppoHT. KoMaHnoBan Men11u11HcK11M B3BOLIOM , 6bifl Ha C 1983 r . BeH11aM11H 
nepenoBOH , Bb!HOCH paHeHbIX C nof!H 6oH. 3a yLJaCTl1e B M11xaHf!OBl1LJ HBf!Hf!CH npocpeccopoM Kacpenpbl TPaBMaTOf!O-
Ben l1KOH OTeLJeCTBeHHOH BOHHe OH Harpa>KLieH 3 6oeBbIMl1 rn11 , opTonen1111 11 BoeHHo-noneBoi::t x11pypr1111 MocKoBcKoro 
opneHaMl1 l1 12 MenafIHMl1 . rocynapCTBeHHOro Menl1U11HCKoro CTOMaTOf!Ofl1LJeCKOfO YHl1-

B 1953 r. c orn11LJ11eM OKOHLJl1fl PH3aHCKl1H Men11u11Hc- sepc11TeTa . 
Kl1H l1HCTl1TYT 11 no 1956 r. pa6oTan rnaBHbIM BpaLJoM 11 OnbITHbIH Kfll1Hl1Ul1CT, yYeHbIH 11 l1CKYCHbIH x11pypr, Bna-
x11pyproM nYTHTl1HCKOH paHOHHOH 60flbHl1Ubl PH3aHCKOH neIOWl1H COBpeMeHHb!Ml1 MeTon11KaMl1 onepaTl1BHOro l1 KOH-
o6naCTl1. noCTyn11B B 1956 r. B Kfll1Hl1LJeCKYIO opn11HaTypy cepBaTl1BHOro fleLJeHl1H TpaBMaTOf!Oro-opTonen11LJeCKl1X 6onb-
UJ.1TO , BeH11aM11H M11xai::tnoB11LJ yLJ11f!CH 11 pa6ornn B TpaB- HbIX , B .M . fl11puMaH nponon>KaeT KoHcynbT11poBaTb cneu11a-
MaTonor11LJecKoM OTneneHl1l1 non pyKOBOnCTBOM BblLlaIOwe- fll1CTOB TpaBMaTOf!OfOB-OpTonenoB 113 pa3f!l14Hb!X neLJe6HbIX 
roCH TpaBMaTonora Hawero cToneT11H A .B. KannaHa , rne yt.Ipe>KLieH1111. 
OCBal1Bafl Bee nepenOBbie MeTOnl1Kl1 onepaTl1BHOrO l1 KOH- Do HenaBHero BpeMeHl1 , l1CnOflb3YH 6oraTbIH Kfll1Hl1LJec-
cepBaTl1BHOro neLJeH11H. nocne oKOHLJaHl1H opn11HaTypb1 OH Kl1H 11 HaYLJHbIH onbIT, B .M. fl11puMaH LJI-nan Kypc neKu1111 no 
n an nepBbIM acn11paHTOM UvlTO y A .B . KannaHa 11 Hat.Jan TpaBMaTonorn11 11 opTonen1111 , np0Bon11n npaKT11LJecK11e 3a-
113yLJaTb , a BnocnencTBl1l1 ycneWH0 pa3Bv!BaTb, onHO 113 Cf!O>K- HHTl1H C BpaLJaMl1 cpaKyflbTeTa nocnen11nf!OMHOro o6pa30Ba-
HblX HanpaBf!eHl1H cneu11af!bHOCTl1 - repl1aTpl14eCKYIO TpaB- Hl1H. Kfll1Hl1LJeCKl1Ml1 opn11HaTopaMl1 , acn11paHTaM11 , BpaLJa-
MaTonornIO - HayKy O n11arHOCTI1Ke l1 oco6eHHOCTHX neLJeHl1H Ml1-l1HTepHaMl1 . n on ero PYKOBOnCTBOM 3aw11weHbl 9 KaHLil1-
TpaBM y fll1U no>Kl1f!Oro 11 CTapLJeCKOro B03pacrn. no 3TOH naTCKl1X l1 1 noKTOpcKaH n11ccepTaw111 . 
TeMe l1M 3aw11weHbI KaHn11naTcKaH (1962 r.) 11 noKTOpCKaH TBopLJeCKaH 11 TpynoBaH aKTl1BHOCTb BeH11aM11Ha M11xa11-
(1 9 72 r.) n11ccepTau1111 , nonyLJeHbl aBTOpCKl1e CBI1LleTeflbCTBa f!OBl1LJa nponon>KaeT yn11Bf!HTb fIIOneA , 3HaIOWl1X ero 11 pa6o-
Ha 113o6peTeHl1H , Han11caHa MOHOrpacpl1H «npenonepau110H- TaBWl1X C Hl1M. vi ceronHH Mb! BJ.1Lll1M ero B WKOflax , paccKa-
HaH nonroTOBKa 11 nocneonepaUl10HHOe fleLJeHl1e 60flbHbIX 3b!BaIOWl1M yLJeHl1KaM O THfOTax cppOHTOBOH >Kl13Hl1 , nenH-
no>Kl1f!Oro l1 CTapLJeCKOro B03paCTa C nepenoMaMl1 KOCTeH», Wl1MCH BOCnOMl1HaHl1HMl1 0 >Kl13Hl1 Menl1KOB B ronbI Befll1KOH 
pa3pa6oTaHbl l1 ony6nl1KOBaHbl MeTon11LJeCKl1e peKOMeHLia- OTeLJeCTBeHHOH BOHHbl. 
u1111 nnH BpaLJei::t-TpaBMaTonoros . 90-neTH1111 10611ne11 npocpeccopa B .M . fl11puMaHa - 3TO 

3a 27 neT pa6oTbI B UJ.1TO 11M. H.H. np11op0Ba, npa3nH11K ero MHOroLJ11cneHHb1x yt.IeH11KoB. 3TO npa3nH11K 
B eH11aM11H MvrxaAnoBHLJ npowen see CTyneHH Kf!HHHLJecKo- Bcex Tex , K0MY BeH11aM11H M11xa11nosv14 nonap11n caMoe rnas-
ro l1 HayLJHoro CTaHOBf!eHHH Bb!COKOKf!aCCHOro x11pypra l1 Hoe, LJTO eCTb y LJefIOBeKa, - 3nop0Bbe , a 3HaLJl1T, 11 >Kl13Hb. 

KoJ1J1eKmue Karpeopbt mpaeMamoflowu, opmoneouu u BflX M fMCY UM. H.A.EeooKuMoea, 
11,HTO uM. H.H. llpuopoea, peOKOJ1J1e2u51, J1cypHMa <<BecmHuK mpaeMamofl ozuu u opmoneouu UM. H.H. flpuopoea>> 

om eceu oywu 1103opa8J1J110m J06UJ1J1pa u J1ceJ1 a10m 006po20 30opo8bfl, c11acmbJ1 , 6J1a2onoJ1y11uJ1 
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YrJIEPO,UHbIE HAHOCTPYKTYPHbIE MMilJIAHTATbl - MHHOBAUMOHHbIM IlPO,UYKT 
,UJUI TPABMATOJIOrMM 11 OPTOilE,I:(1111. 

lJACTb I : PE3YJibTATbl 3KCilEPMMEHTAJibHbIX MCCJIE,UOBAHMM 

C.IJ. MupoHoe, B. H. IIIeeupe, H.A. KoH0Hoeu11, M.A. CmenaHoe, E.H. Fop6a11, 

rm. F011y6ee, KC. Cep 2eee, B.11. ApxuneHJW, A.A. FpUHb, B.Jl. CKpR6UH, 

JI.E. Pe3HUK, B.JJ,. IIIamoxuH, A.A. EauMypamoe 

<PfBY «U ettTpaJJbHbIM ttay'-IHO- Mccne,z:i;oBaTeJJbCKMM MHCTMTYT TpaBMaTonorMM M opTon e,z:i;MM MM. H .H . IlpMopoBa» 
MMH3,z:i;paBa PoccMM , MocKBa; <PfBY «PoccMMCKMM ttay'-IHbIM u;ettTp «B occTaHOBMTeJJbHa.H TpaBMaTonorM.H M opTone,z:i;M.H » 

MM. aKa,z:i;. r .A. I1JJM3apoBa » M MH3,z:i;paBa PoccMM , K y pratt ; rBOY BITO «P ocTOBCKMM-Ha-,Uotty r ocy,z:i;apcTBeHHbIM 
Me,z:i;MIJ;MHCKMM yttMBepcMTeT», P ocToB- Ha - ,Uotty ; rBOY BITO «T 10MeHcKa.H r ocy,z:i;apcTBeHHa.H Me,z:i;MIJ;MHCKa.H aKa,z:i;eMM.H», 

T10Mettb ; fBOY BITO «ITepMcKa.H r ocy,z:i;apcTBeHHa.H Me)];MIJ;MHCKa.H aKa,z:i;eMM.H MM. E.A. Barttepa », ITepMb; 
r :soY BITO «OMcKa.H rocy,z:i;apCTBeHHa.H Me,l];MIJ;MHCKa.H aKa ,z:i;eMM.H », OMcK; 

fBY3 «CaMapcKa.H o6nacTHa.H KJJMHM'-l ecKa.H 60J1bHM:u;a MM. M.11. KanMHMHa , CaMapa , P<P 

ll.efl b!O HaCm051UW20 UCCJleOoeaHU51 6b!fl 0 u3y11,umb o6UJ,yl0 peaKU,UIO Op20HU3MQ HQ y2!lepoo
Hb/e HQHOCmpyKmypHble UMnf/ a Hmambl , u x ocm eOKOHOyKmU8 Hb/e ceoucmea, 803MOJICHOCmu 

3 0 Jv!eUJ,eHU51 KOCmHb/X OerpeKmOe U YCKOp eHU5l qJOpM Up08QHU5l 0UCmpaKU,UOHH020 peceHepa

ma. EblflO 8blnOJl HeHO 4 cepuu 3KCnepuMeHmoe HQ 69 JKUeOmHblX (KpOfl UKU nopOObL lUUH
lUUflflQ u e3pocJ1 b1e 6ecnopoOHbte co6aKu). Jl,aHHbte Jl a6opamopHbLX, peHm2eHoJ102u11,ecKux 
uccJ1eooeaHuu ceuoemeJ1 bcmeoeaJ1 u o moM, 11,mo u3yLJaeMble uMnJ1 aHmamb1, 06.flaoaR eb1pa
J1ceHHb1M u ocmeoKOHOy KmUeHb/M U ceoucm e a M U , He mOKCULJ,HbL U He 8bL3 b/8QIOm peaKU,UU 

ommopJKeHU5l , npu ux ucnOfl b308QHUU rpopMupyemC5l np0'1Hb/U KOCmHo -y2J1epOOHbLU 6.flOK HQ 
CmbLKe KOCmb- UMnfl aHmam. 

Kn JO Y e s hI e c 11 o s a: yrnepo.LIHhie HaHocTpyKTYPHbie 11Mrr11aHTaTbI , 3Kcnep11Me HT, 
peHTreHorpacp1rn , YpeCKOCTHbIH OCTeOCl1HTe3 no J;tm13aposy, ll, l1CTpaKUI1>1 , pereHepaT. 

Carbonic Nano -Structural Grafts - Innovation Product for Traumatology and Orthopaedics. 
Part 1: Experimental Study Results 

S. P. Mironov, V. I. Shevtsov, N A. Kononovich, M.A. Stepanov, E.N. Gorbach, 
G.Sh . Golubev, K.S. Sergeev, V.J. Arkhipenko, A.A. Grin ', V.L. Skryabin, 

L. B. Reznik, V. D. Shatokhin , A.A. Baimuratov 

Centra l I nstitu te of Traumatology an d Orth opaed ics named after N .N . Priorov, M oscow; 
R ussian Ilizarov Scientific Center for R estorative Traumatology and Orthopaedics, Kurgan; 

R ostov Sta t e M edical U niver sity, R ostov- on-Don ; P erm State M edical A cadem y, P erm '; 
Omsk State M edical Academy, Om sk; Sam ar a R egional Clinical H ospital named 

after M .I. K alin in, Samara, Russia 

Study of the general organism response to carbonic nano-structural grafts, their osteoinductive 
properties, possibilities of bone defects substitution and acceleration of the distraction regenerate 
f ormation was pe,formed. Four series of experiments were pe,formed on 69 animals (Chinchilla 
rabbits and adult mongrel dogs). Laboratory and roentgenologic data showed that study grafts 
possessed pronounced osteoconductive properties, were not toxic and did not cause rejection 
response. Their application ensured the formation of strong osteo-carbonic block at the inte,face 
bone-implant. Distraction regenerate achieved required strength in 37 days after carbonic graft 
implantation into the bed formed in the regenerate. That enabled to discontinue external fixation 
with the apparatus. 

Key wor d s : carbonic nano-structural grafts, experiment , roentgenography, transosseous 
osteosynthesis by Ilizarov , distraction , regenerate. 

BBe~eHMe. B HacT0 2w;ee BpeMH B TpaBMa T0JiorMM 

M o p Torre ,rr,MM ,D,JIH rrp0M3B 0 ,2J,C T Ba pa3 JIW-IHbIX MMITJiaH

T a T0B lllMp0K0 MCI10Jlb3YIOTCH Hep:>KaBeIOr.u;Me CTaJIM, 

Ko6aJibTXpOMOBbie CITJiaBbI, TMTaH M TMTaH0Bbie CITJia 

BbI [ 1, 2] M ,rr,pyme MCKyCCTBeHHbie Ma TepMaJibI. Oc
H0BHbIMM Tpe6oBaHMHMM , rrpe,rr,'bHBJIHeMbIMM K MaTe

pMaJiaM, MCI10Jib3yeMbIM ,D,JIH MMITJiaHTa~MM , HBJIHIOT

CH MX 6e3orraCHOCTb M Ha,rr,e:>KH0CTb. OHM ,Ll;0JI:>KHbl 6bITb 
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MHepTHbl ITO 0TH0llleHMIO K 0Kpy:>KaIOIIJ;MM TKaHHM , H e 

KaHu;eporeHHbI, MMeTb ,2J,OCTaT01-IHbIJ1 3arrac MeXaHM-

1-IeCKOM rrp01-IH0CTM, 6bITb CTOMKMMM K B03,D,eMCTBMIO 

cpaKTOpOB BHyTpeHHeM cpe,D;bl opraHM3Ma [3-5]. Ta

KMM Tpe6oBaHMHM 0TBe1-IaIOT M3,D,eJIMH M3 Me,D,MD;MHC 

Koro yrJiepo,rr,a, rrpOM3B0,2J,CTBO KOTOpbIX Ha1-IaTO B rroc 

Jie,n;Hee BpeMH. CJie,rr,yeT 0TMeTMTb, 1-IT0 yr Jiepo,n; B 

Me,D,MI.J;MHCKOM rrpaKTMKe Ha 1-IaJIM MCI10Jib30Ba Tb rrpM -



BecTHvTK TpaaMaTono,v1v1 v1 opTone,n,v1v1 v1M. H . H . npv1opoaa. 2015, Ng 3 

Mep HO 80 JieT Ha3a,D;. TpJ.1,LJ;I.J;aTb-cOpOK JieT Ha3a,LJ; yr

JiepO,D;Hble J.1MIIJiaHTa Tbl nepemMJIJ.1 CBOeo6pa3HbIM 6yM 

[6 , 7], HO ITOCTeneHHO J.1HTepec K HMM rrporraJI. CBH3a

HO 3TO, BJ.1,[J;J.1MO, C TeM, l..JTO J.1MITJiaHTaTbl rrpO1i13BO,[J;J.1-

JIJi1 Ji13 rrpOMblllJJieHHOro yrJiepo,D;a, KOTOpbIM xapaKTe

pM3 yeTCH IIOBbIWeHHOM rrpOl..JHOCTbI-0 J.1 OTCYTCTBJ.1eM 

n op, He06XO,l],J.1MbIX ,[J;JIH npopacTaHMH B HJ.1X KOCTHOM 

TKa HJ.1 [8]. B KOMrraHMM «HaHoTexMe,LJ;IlJII-OC » pa3pa-

6oTaHa TeXHOJIOrMH np0ii13B0,[J;CTBa yrJiepO,D;HOro Ha

HOCTpywrypHoro MaTepMaJia, a,LJ;anTMp0BaHH0ro ITO,[!; 

Me,LJ; li1I.J;J.1HCKJ.1e u;eJIM [9]. 

,Il;JIH 6oJiee r Jiy6oKoro 113yqeHMH rrpou;eccoB, rrpo

MCX O,D;Hr.u;11x B opraHJ.13Me B OTBeT Ha MMITJiaHTaI.J;MI-0 

yr.rrepo,D;HbIX HaHocTpyKTypHbIX 11MrrJiaHTaTOB (YHJ1), 

HaMM 6bIJIJi1 rrpoBe,D;eHbI cep1111 3KCrrepMMeHTaJibHbIX 

Ji1CCJie,LJ;OBaHJi1M Ha pa3HbIX )KJi1BOTHbIX, u;eJibI-0 KOTO

pbIX 6b1JI0 M3YT!Jli1Tb 06r.u;y10 peaKu;1110 opraHM3Ma, oc 

Te0 K0H,LJ;YKTJ.1BHb1e CBOMCTBa YHJ1, B03M0JKH0CTM 3a 

Mer.u;eHMH K0CTHbIX ,LJ;etj)eKTOB Ji1 ycKopeHJ.1.H tj)opMJ.1-

poBaHJ.1.H ,[J;J.1CTpaKI.J;J.1OHHOro pereHepaTa, MOpct)OJIOrJ.1-

qec KMe J.13MeHeH11H, corrp0Bom,LJ;a10r.u;11e BBe,LJ;eH11e ,LJ;aH

HbI X Ji1MIIJiaHTa TOB. 

B HaCT0HI.I.J;eM coo6r.u;eHJ.1J.1 6y ,LJ;yT rrpe,D;CTaBJieHbl 

p e 3 yJibTaTbl KJIJ.1Hli1l..JeCKJi1X Ji1 peHTreHOJIOrJ.1qecKJ.1X 

MCCJie,D;oBaH11i1. Pa3BepHyTbie ,LJ;aHHbie KJIMHMKO-Jia6o 

p a TOpHblX J.1 Moptj)oJior11qecKJi1X Ji1CCJie,LJ;OBaHJ.1M -

TeMa cJie ,LJ;y10r.u;ero coo6r.u;eH11H. 

MATEPl1AJihl l1 METO)lhl 

Ilpoo6pa30M ,[J;JIH C03,LJ;aHJ.1H yrnepo,D;HOro K0MIT0-

3 Ji1 1.l;J.1OHHOro MaTep11aJia HBMJiaCb KOCTb qeJIOBeKa, 

n pe,D;cTaBJIHI-Or.u;aH co6oi1 MaTep11aJI, apM11py10r.u;ei1 oc 

HOBOM KOToporo HBJIHeTCH occeMH, a CBH3yI-Or.u;ei1 Ma T

p Mu;ei-1 - C0JIJ.1 KaJibI.J;J.1.H. bbIJia pa3pa6oTaHa Ji1HH0Ba 

I.J;J.1OHHaH TeXHOJIOrJ.1.H rroJiyl..JeHMH rrpOl..JHOro rropMCTO

ro yrJiepo,D;Horo K0Mn03MTHoro MaTepMaJia, cTpyKTyp

H O COCTOHr.u;ero J.13 a pM11py10r.u;ei1 OCHOBbl - yr Jiepo,D;

HblX BOJIOKOH J.1 CBH3yI-Or.u;ei1 MX yr Jiepo,D;HOM HaHO

CTPYKTYPHOM Ma TPMI.J;bI. B Ma TpMu;e MMeIOTCH nopb1 , 

p a3Mep KOTOpbIX COCTaBJIHeT 400-600 MKM. TaKaH 

CTPYKTypa KOMnO3li1I.J;VIOHHOrO Ma TepMa.rra MaKCMMaJib

H0 npM6JIM:>KaeT ero no OCH0BHbIM 6MOJIOrw--IeCKJi1M li1 6MO

Me XaHJi1qecKVIM xa paKTepvrCTMKaM K K0CTJi1 qeJIOBeKa. 

CBOMCTBa YHJ1 113yqaJI11 B nep110,LJ; c MI-OHH 2014 r. 
n o v1I-0Hb 2015 r. Ha pa3HbIX 3Tarrax BbIITOJIHHJIJi1 KJIJ.1-

HJi1 l..JeCKJ.1e, peHTreH0JI0r11qeCKJ.1e, reMaTOJIOrv1qecKJ.1e , 

6 MOXv1MJ.1l..JeCKJ.1e J.1CCJie,LJ;OBaHJ.1H. Bee 3KCrrep11MeHTbl 

BbIIT0JIHeHbl B C0OTBeTCTBv1Ji1 C Tpe60BaHJ.1HMJ.1 « EBpO

n e MCKOM KOHBeHI.J;Ji1J.1 no 3ar_u;11Te ITO3BOHOl..JHbIX )KJ.1-

BOTHbIX, J.1CITOJib3yeMbIX ,[J;JIH 3KCnep11MeHTaJibHblX J.1 

,D;p yr11 x Hayl..JHbIX u;eJieM » . 

Ha 6a3e BJ.1Bap11H BeTep11HapHoi-i KJIJ.1HJ.1KJ.1 rocy

,D;a pcTBeHHoro arpapHoro yH11Bepc11TeTa ceBepHoro 

3 a ypaJibH Ha 15 Jia6opaTOpHhlX Kp0JIJ.1Kax rropO,IJ,hl 

«CoBeTcKaH llI11HWJ.1JIJia » 113yqaJI11 06r.u;y10 peaKu;1110 

o p raHM3Ma Ha BBe,LJ;eHwe YHJ1. B o Bcex cJiyqaJix B 

KpbIJibHX IT0,IJ,B3,[J;OlliHbIX KOCTeM ( C 06e11x CTOpOH) 

CBepJIOM MO,LJ;eJI11poBaJIJ.1 I.J;J.1JIJ.1H,D;p11qecK11e ,LJ;etj)eKTbl 

,LJ;J.1aMeTpOM O '4 CM IlocJie 3TOro B l10JI0CTJ.1 ,LJ;etj)eKTOB 

noMer_u;aJI11 YHJ1 cooTBeTcTBYI-OI.I.J;ero ,LJ;MaMeTpa, l..JT0 
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06ecrreq11BaJIO ITJIOTHbIM K0HTaKT J.1MIIJiaHTa Ta C K0C

TblO. /!\J.1BOTHbIX BbIBO,l],J.1JIJ.1 J13 3KCrrepMMeHTa qepe3 

14, 30 J.1 60 cyT ITOCJie J.1MIIJiaHTaI.J;MJ1 J,1 Bbll10JIHeHMH 

peHTreHorpatj)Ml..JeCKOfO MCCJie,IJ,OBaHMH C J1CIIOJib3OBa

HJ.1eM ,LJ;eHTaJibHOf0 peHTreH0JI0fMl..JeCKOf0 arm a pa Ta X 
G enus DC ( «DeGot zen» ). Ou;ett11BaJIM KapTMHY 06Jia

CTJ.1 11MrrJiaHTaI.J;MM YHJ1, MCCeKaJIM K0CTHo-yrJiepo,IJ,

HbIM 6JIOK ,[J;JIH MOpct)OJIOfMl..JeCKMX MCCJie,IJ,OBaHMM. 

Ha 6a3e PHU «BTO» MM. aKa,LJ;. r.A. l1JIM3apoBa » 

rrpoBe,LJ;eHa cepMH 3KCnepMMeHT0B Ha 54 B3pOCJibIX 

6ecrropo,IJ,HbIX co6aKax o6oero rroJia (rro 9 JKMB0THbIX B 

Kam,LJ;oi-i rpyrrrre ). 

B 1-3-i-i rpyrrrrax BbII10JIHHJIJ.1 3aMer.u;ettMe ocTpbIX 

u;11pKy JIHpHbIX ,LJ;etj)eKTOB ,IJ,Matj)113a 60JibWe6epu;oBOM 

K0CTJ.1 c 11crr0Jib30BaHMeM YHM. B 1-i-i rpyrrne BeJIM

l..JvtHa ,LJ;etj)eKTa COCTaBMJia 10 MM - 9 % OT MCXO,[J;HOM 

,[J;JIJ.1Hbl cerMeHTa (a,LJ;eKBaTHO 2 CM y qeJIOBeKa); BO 2-M 

- 16-19 MM - 13% OT J.1CXO,l],HOM ,[J;JIMHbl cerMeHTa 

(a,LJ;eKBaTHO 4 CM y qeJIOBeKa) ; B 3 - M - 20-25 MM -

16% OT J.1CXO,[J;HOM ,l],JIMHbl cerMeHTa ( a,LJ;eKBa THO 6 CM y 

qeJioBeKa) . B ycJIOBMHX orrepau;MOHHOM Ha rrpaBy10 ro

JieHb )KvfBOTHOro HaKJia,IJ,bIBaJIM arrrra pa T l1JIM3a po Ba. 

q epe3 rrpO,D;OJibHbIM pa3pe3 MHrKMX TKaHeM C Me,IJ,M 

aJibHOM ITOBepxHOCTJ.1 roJieHJ.1 MO,LJ;eJI11poBaJIJ.1 u;11pKy

JIHpHbIM ,LJ;etj)eKT ,IJ,Matj)113a 60JibWe6epu;oBOM K0CTM. 

B ctj)opM11poBaHHbIM ,IJ,MacTa3 110Mer.u;aJI11 YHM , co

OTBeTCTBYI-OI.IJ;MM 110 pa3MepaM o6pa30BaHHOMY ,IJ,e 

tj)eKTY KOCTJ.1. li1Me10r.u;11ec.H Ha KOHu;ax MMIIJiaHTa Ta 

BbICTYITbl BBO,l],J.1JIJ.1 B KOCTHOMO3rOBbie KaHaJibl OT

JI0MK0B v1 ocyr.u;ecTBJIHJIJ.1 rrepBMl..JHYIO KOMrrpeCCMIO 

rryTeM c6JIMmeHMH orrop arrrra pa Ta ,IJ,0 yrropa. 3To 

o6ecrrel..JMBaJio npoqHyI-O tj)MKcau;mo MMIIJiaHTa Ta B 

,[J;J.1aCTa3e (pMC. 1, a- a). Patty ITOCJIOMHO yrnMBaJIM. 

B 4-6-i-i rpyrmax npo B O,LJ;J.1JIJ.1 3aMer.u;ett11e ,IJ,MC 

TpaKu;110HHoro pereHepa Ta YHJ1. 3T11 3KcrrepMMeHTbI 

Bbll1OJIHHJIJ.1Cb B ,[!;Ba 3Tarra. Ha rrepBOM 3Tarre TIOCJie 

Ha.TiomeHMH arrrra pa Ta li1JIM3a po Ba 11cceKaJI11 cooTBeT

CTB y10r.u;v1i1 cerMeHT KOCTJ.1, ITOCJie qero KOHI.J;bl OTJIOM

KOB c6JIJ.1JKaJIJ.1 ,[J;O ITJI0TH0ro KOHTaKTa ( p11c. 1 , 2 ), M0-

,LJ;eJivtpyH TaKMM o6pa30M yKopoqeHMe KOHel..JH0CTM. 

3aTeM ocyr.u;ecTBJIHJIJ.1 y,LJ;JIJ.1HeH11e Ha Heo6xo,IJ,MMYIO 

BeJI11l..J11Hy. BeJIJ.1l..JJ.1Ha yKopoqeHMH (rro attaJior11M c 1 -

3-i1 rpyrrrraMJ.1) C0CTaBMJia 9 , 13 11 16% B 4, 5 M 6 - M 

rpyrrrre cooTBeTCTBeHHO. II pe,D;,LJ;J.1CTpaKu;110HHbIM rre

p110,LJ; rrpO,D;OJIJKaJICH 7 cyT. y ,[J;JIJ.1HeHMe Bbll10JIHHJIJ.1 B 

pem11Me 1 MM B cyTKJ.1 3a 4 11p11eMa. Ilo 0K0Hl..JaHMJ.1 

n e pvto,LJ;a ,LJ;J.1CTpaKu;1111 (BTopoi1 ~nan) B ycJIOBMHX orre 

pau;110HHOM qepe3 rrpO,D;OJibHbIM pa3pe3 MHrKJ.1X TKa 

HeM B KOCTHOM pereHepa Te tj)opM11poBaJIJ1 rrpO,D;OJibHO 

HarrpaBJieHHOe JIOJKe, B KOT0poe II0Mer.u;aJIJ.1 MMIIJiaH

Ta T. Pa Hy yrn11BaJI11. 

/!\J.1B OTHbIX BbIB0,[J;J.1JIJ.1 J.13 3KCrrep11MeHTa qepe3 30 

(1-H 11 4 -H rpyrrrrbI), 60 (2 - H 11 5 - H rpyrrrrbI ) M 180 ( 3 - H 

11 6-H rpyrrrrb1) ,IJ,Hei1. 

CnycTH 30 cyT ITOCJie J.1MIIJiaHTaI.J;MJ.1 Bbll10JIHHJIJ.1 

MaKp0CKOITJ.1l..JeCK0e J.1CCJie,LJ;OBaHJ.1e TKaHei1 B o6JiaCTJ.1 

11MrrJiaHTau;1111 11 rrpo113B0,IJ,J.1JIJ.1 3a6op MaTep11aJia ,LJ;JIH 

r11cToJior11qecK11x 11ccJie,LJ;oBaH11i1. Ou;eHMBaJI11 o6r.u;ee 

COCTOHHMe )KJ1B0THbIX, per11cTp11poBaJIJ.1 06r.u;y10 TeM

rrepaTypy TeJia, qacTOTY cep,D;el..JHbIX COKpar.u;eHMM , 
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qacToTy ,[(b1xa TeJibHbIX ,IJ;BM:>KeHMM. P eHTreHorpacpmo 

B b IITOJIHHJIM B ,[(Byx CTaH,napTHbIX rrpoeKLI;MHX ( rrpH 

MOM M 6oKOB OI1) C MCITOJib30BaHMeM peHTreHOBCKOro 

arrrrapaTa V EPX Technology Premium VET (Mcrra 

HMH). B Cbrno poTKe KpOBM ou;eHMBaJIM ,n;MHaMMKY co

,z:i;epmaH MH o6w;e ro 6eJIKa, MO'-leBMHbI, aJiaHMHaMMHO

TpaHccp e pa3 bI ( AJIAT), acrrapTaTaMMHOTpaHccpepa3bI 

(AcA T ) . C rro MOill;bIO peHTreHoBcKoro 3JieKTp OHH0-

30H ,IJ;OB o r o MMKpo aHaJIM3aTopa INCA- 200 M3y'-laJIM co

,z:i;epmaHMe M pacrrpe,neJieHMe OCTeOTpOITHbIX 3Jie M e H

TOB ( Ca , P M C ) . 

K o HTpoJieM cJiymMJia rpyrrrra M3 4 co6aK, y KOTO 

p bIX ,IJ;JIH 3aMeru;eHMH ,necpeKTa 60Jibllle6epu;oBOI1 KOC 

TM MCITOJib3OBaJIM MMITJiaHTaT Ha OCHOBe KepaMMKM. 

BbI COTa ,z:i;ecpeKTa COCTaBJIHJia 10 MM, '-ITO COOTBeT

CTBy eT 9% OT MCXO,IJ;HOM ,IJ;JIMHbI cerMeHTa. 

PE3YJlbTATbl 

II pM 3aMeru;eHMM LI;MJIMH,n;pM'-IecKMX ,z:i;ecpeKTOB 

I1O,D;B3,IJ;OlllHbIX KOCTeM y KpOJIMKOB BO Bcex CJiy'-laHX 

Ha BC ex cpoKax KOHCTa ™POBaJIM CTa6MJibHOe ITOJIO

meHMe MMITJiaHTaTOB M OTCYTCTBJ1e BOCITaJIMTeJib 

HOM peaKu;r1r1 B rrepr1r1MrrJiaHTau;r10HHOM 30He. Pa3-

0 
3 
3 

~ 

0 
3 
3 

P1,1c. 2. MaKpocKorn1qecKMii BM,n; 30HhI v1MrrJiaHTau;v1v1 YH M B 

I10,lJ;B3,lJ;OIIIHbie KOCTM KpOJIMKOB qepe3 30 (a) -M 60 (6) cyTOK 

rrocJie orrepau;MM. 
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P11c. 1. 3TarrhI co3,z:i:attv1H 

3Kcrrepv1MeHTaJibHbIX M O

,n:eJieii 

a - HaJiomeHv1e a rmapaTa 
MJiv13apoBa v1 rrp OAOJibHhlM 
pa 3 p e3 MHrKMX TKa HeM C 
MeAMaJibHOM ITO Bep xHOCT~ 
roJi eHv1 , 

6 - ccpopMHpOBaHHbIM oc
T p bl M Ae cp eK T AJ1acpv1 3a 
60Jib1I1e6epu;oBOM KOCTM, 

B - 3a Me w; eHv1e ocTp o r o 
AecpeKTa YHM (1-3-H rpy n 
rrb1) , 

2 - c6JIMJKe Hv1e KOCTHbl X 
OT JIOMKOB AO KOHTaKTa rroc
Jie v1cce'-IeHMH u;v1p KyJIHpHo
ro cerMettTa KOCTM AJIH rroc
JieAy10w;ero YAJIMHeHJ1H AO 
BOCCTaHOBJieHJ1H AJIMH hl 
cerMeHTa v1 cpopMv1p oBaH v1.H 
AJ1CTpaKLI;J1OHHOro AMaCTa 3a 
( 4- 6-H rpyrrrrbI). 

JIM'-IMH KaCaJIMCb TOJibKO Bbip ameHHOCTJ1 OCTeOMH

Terpau;MM. H a 14- e cyTKM 3KCrrepMMeHTa co CTOpO

HbI MMrrJiaHTau;MM Y H M OTMe'-laJiacb BbipameHHaH 

OCTeOMHTerpau;MH, o6pa30BaHJ1H B BM,D;e r Mrre prrJia -

3MM KOCTHOM TKaHM oTcyTCTBOBaJIM. Ha 30-e cyTK M 

BOKpyr YHM q:>MKCMpoBaJIM HOBoo6pa3oBaHMe KOCT 

HOM TKaHM B b ICOTOM ,n;o 1 MM. H a 6 0-e cyTKJ1 TOJiru;M 

Ha HOBoo6pa30BaHHOM KOCTHOM TKaHJ1 Ha ITOBepxHO

CTM J1MITJiaHTaTa ,D;OCTMraJia 1,5 M M , '-ITO , ITO HarueMy 

MHeHMIO , MJIJIIOCTpMpyeT BbipameHHbie OCTeOKOH 

,z:i;yKTMBHbie , a BO3MO:>KHO, M OCTe OMH,D;YKTJ1BHbi e 

cBoMcTBa Y H M (pMc. 2). 
PeHTreHOJIOfM'-leCKaH KapTMHa ITOJIHOCTbIO rro,z:i;

TBepm,z:i;aJia ,naHHbie MaKpOCKOITM'-leCKOro MCCJie,noBa

HMH. IlpM 3TOM pe3op6LI;MM KOCTHOM TKa H M 3acpMKCM

poBaHO He 6bIJIO, a ITJIOTHOCTb KOCTM B rr epMMMITJiaH

TaLI;MOHHOM 3OHe ITOBbilllaJiaCb C yBeJIM'-leHMeM c p oKa 

Ha6JIIo,neHMH (pMc. 3 ) . 

PMc. 3. P e HTreHOJIOfW-IeCKa.H Kapnrna 30Hbl VlMITJiaHTauyrn 

YH M B rro,n:B3,n:ornHhie KocTvr KpoJivrKoB qepe3 14 (a) , 30 (6) 
vr 60 (B) cyTOK ITOCJie o rr epau;Mvr. 

3oHa J1MI1JiaHTaLI;J1J1 yKa3aHa CTpeJIKOM. 
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Y )KMBOTHbIX, KOTOpbIM BbITIOJIH.HJIM 3aMern;eHMe 

ocTporo ~MPKY JI.HpHoro ,z:i;ecpeKTa KOCTeti roJieHM YHM 

M MCITOJib3OBaJIM ero B YCJIOBM.HX ,[J;MCTpaK~MOHHOro 

0CT eOCMHTe3a (1-6-.H rpyrrrra), rraTOJIOfW-IeCKMX M3-

MeH eHMM co CTOpOHbl OCHOBHbIX CMCTeM opraHM3Ma 

BbI.HBJieHO He 6bIJIO. HM 0,[J;HO .tKMBOTHOe He rrorM6JIO. 

OTK JIOHeHMM B ITOTpe6J1eHMM KOpMa M BO,[J;bl He 3a

(pMKCMpOBaHO. 3HaqMMbIX M3MeHeHMM qacTOTbI ,[J;bI 

xaT eJibHbIX ,[J;BM.tKeHMM, qacTOTbI cep,z:i;eqHbIX COKpa

ru;e HMM M o6rn;eti TeMrrepa Typbl TeJia Ha pa3HbIX ::na

nax 8KcrrepMMeHTa no cpaBHeHMIO c ,z:i;oonepa~MOHHbI

M M 3HaqeHM.HMM He 3aperMCTpMpOBaHO. MexaHMqec

Kor o ITOBpem,z:i;eHM.H M MMrpau;MM MMITJiaHTa TOB He OT

M eqeHO. 3amMBJieHMe paHeBbIX IlOBepXHOCTeM M.Hr

KMX TKaHeM B o6JiaCTM MMITJiaHTaLI;MM rrpOMCXO,[J;MJIO 

n epBMqHbIM HaT.H.tKeHMeM. 

B paHHMM rrocneorrepa~MOHHbIM rrepMo,z:i; (qepe3 3-

7 c yT) )KMBOTHbie Ha qMHaJIM qacTMqHo Harpyma Tb 

one pMpoBaHHYIO KOHeqHOCTb, a qepe3 14 cyT rrepe

,LJ;B MraJIMCb C ITOJIHOM Harpy3KOM Ha Hee. 

3Ha qMMbIX OTKJIOHeHMM M3yqeHHbIX na6opa TOp

HbIX ITOKa3a TeJieM OTHOCMTeJibHO ,z:i;oorrepa~MOHHbIX 

3Ha qeHMM B ,[I;MHaMMKe Ha6JIIO,[I;eHM.H BbI.HBJieHO He 

6bIJIO (pMC. 4). 
Y Bcex )KMBOTHbIX 1-3-M rpyrrrr Ha peHTreHorpaM

M a x rrpoorrepMpOBaHHOM KOHeqHOCTM, BbITIOJIHeHHbIX 

Herrocpe,z:i;CTBeHHO ITOCJie orrepa TMBHOro BMerna TeJib

CTBa, ocb KOCTeti roJieHM 6brJia rrpaBMJibHa.H. KoHTYPbI 

K OHLI;OB OT JIOMKOB qeTKMe' pOBHbie. ,I(JIMHa cerMeHTa 

COOTBeTCTBOBaJia ,z:i;oorr epau;MOHHOM. Ii1HTeHCMBHOCTb 

p eHTreHOBCKOM Te HM MMITJiaHTa Ta rrpM6JIM.tKaJiaCb K 

TaK OBOM 6JIM3Jiemarn;Mx M.HrKMX TKaHeM (pMc. 5, a) . B 
4-6 -M rpyrrrrax 6bIJIO ,[J;OCTMrHYTO yKopoqeHMe KOCTeM 

o rrepMpOBaHHOM roJieHM Ha BeJIMqMHY ccpopMMpOBaH 

HOro ,z:i;ecpeKTa. B cepe,z:i;MHe ,z:i;MacpM3a orrpe,z:i;eJI.HJIMCb 

JIMHM.H OCTeOTOMMM M ITJIOTHbIM KOHTaKT rrpOKCMMaJib

HOro M ,[J;MCTaJibHOro OT JIOMKOB (pMC. 5' 6) . II PM 3aMe

ru;e HMM ~MPKY JI.HpHoro ,z:i;ecpeKTa ,z:i;MacpM3a 6oJibrne6ep

u;oBo ti KOCTM KepaMMqecKMM Ma TepMaJIOM Ha peHTre

HOrpaMMax, BbITIOJIHeHHbIX Herrocpe,z:i;CTBeHHO ITOCJie 

orr e paTMBHOro BMernaTeJibCTBa, MMITJiaHTaT 6bIJI rrpe,z:i;

CTaBJieH B BM,LJ;e TeHM BbICOKOM MHTeHCMBHOCTM C qeT

K MMM M pOBHbIMM KOHTypaMM (pMC. 5, 8). 
CrrycT.H 14 cyT QJMKca~MM B 1-3-ti rpyrrrrax Ha 

p eHTreHorpaMMax OCb KOCTeM roJieHM 6brJia TaKOM me, 
q To M cpa3y ITOCJie orrepa~MM. IIpocTpaHCTBeHHOe pac

IIOJIO.tKeHMe MMrrJiaHTa Ta He M3MeH.HJIOCb. KoHTypbr 

K OHLI;OB OTJIOMKOB 6bIJIM pOBHbie, HeqeTKMe. B 60Jib

IllMHCTBe Ha6JIIO,[I;eHMM Ha OT JIOMKaX B6JIM3J1 JIM HMM 

orr v1na 6brJia xopowo BbrpameHa rrepMOCTaJibHa.H pe

a K LI;MR r Jibr6qa TOM cTpyKTYPbI TOJIIIJ;MHOM ,z:i;o 3 MM. 

T e HM rrepMOCTaJibHbIX HaCJIOeHMM 3aXO,[J;MJIJ1 B IIOJIOCTb 

,z:i; e cpeKTa (pacrronaraJIMCb Ha ITOBepXHOCTM MMITJiaH

TaTa) co Bcex CTOpOH Ha rrpOT.H.tKeHMM OT 2 ,z:i;o 4 MM. 

P Mc. 4. Co!1,epmam1 e o6w,ero 6eJIKa (a) , Mot..i eBMHbI (6), 
A JIAT (B) 11 AcAT (2) B 7J,r1HaMr1Ke tta6mol],ettr1H. 

P a3Me p ,ll,e cp e KTa : ---c- - 9%, - - 16%. 

---· - Be pxHHH rpaHMQa HOpMbl , - - - - - HJ/1:>KHHH rpa 

HJ/I Qa HOpMbl. 
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P1,1c. 5. PeHTreHorpaMMbI KOCTeM roneHJ/1. 

a - ITOCJie 3aMel.ll;eHMH ~MPKYJIHpHoro ,n:ecpeKTa ,IJ;MacpM3a 60Jib 

we6ep~OBOM KOCTM Y HJ.1 (1 - 3 - H rpyrrrrbr): MMITJiaHTaT peHTre 

HOJiorw--recKM He KOHTpacTeH; 6 - IlOCJie pe3eK~MM y '--IaCTKa ,Il;M

acpv13a KOCTeM roJieHM, COITOCTaBJieHMH KOCTHbIX OTJIOMKOB M YKO 

po'--IeHMH KOHe'--IHOCTM Ha 9 -1 6 % OT MCXO,Il;HOM ,IJ;JIMHhl (4-6 - H 

rpyrrrrbr); 6 - ITOCJie 3aMel.ll;eHMH ~MPKYJIHpHoro ,n:ecpeKTa ,IJ;Ma 

Cf)M3a 60JibWe6ep~OBOM KOCTM KepaMM'--IeCKMM MMITJiaHTaTOM. 

TeHM MMITJiaHTaTa ITO MHTeHCMBHOCTM COOTBeTCTBO

BaJIM TeH.HM 6JIM3Jiemaw;Mx M.HfKMX TKaHevr. B rrpoeK

~MM KOCTHOMO3fOBbIX ITOJIOCTeVI OTJIOMKOB o rrpe,z::i;eJI .H

JIMCb TeHM 3H,IJ;OCTaJibHOVI peaK~MM. 

K 28-30 cyT 3KcrrepMMeHTa (pMC. 6, a) OCb KOCTe:vr 

roJieHM M rrpocTpaHCTBeHHOe pacrrOJIO:>KeHMe MMITJiaH

TaTa He M3MeH.HJIMCb. IlepMocTaJibHbie HacJioeHM.H Ha 

rroBepxHOCTM YHM rrpoT.H:>KeHHOCTbIO ,z::i;o 7 MM xopo

lllO BM3yaJIM3MpOBaJIMCb , MX CTPYKTypa CTaHOBMJiaCb 

roMoreHHOvr. 

P1,1c. 6. P eHTreHorpaMMbI KOCTeti roneHM qep e3 3 0 (a ), 
60 ( 6) J/1 119 ( 8) cyT0K IT0CJie 3aMer.u;eHJ/l.H JJ;MpKy JI.HpHoro 
,n;ecpeKTa ,n;MacpM3a 6onhrne6epu;oBoti K0CTJ/1 YHM (m11BoT
ttoe 3- 11 rpyrrrrbI) . 

11 PM a Ha TOMMqecKOM ITOCJIOVIH OM rrp e rra pMpOBaHMM 

rraTOJIOrMqecKMX M3M eHeHMM M .HrKMX TKaHeM Bbl.HB

JieHO He 6bIJIO (pMc. 7 ). MMrrJiaHTa T 6 b IJI ITOKpbIT T OH 

KMM CJIOeM TKaHM 6eJioro Ma TOBOro ~BeTa. IlaJibITa 

TOpHO orrpe,z::i;eJI.HJiaCb Tyr a.H rra TOJIOrMqecKa.H ITO,[l;BM:>K

HOCTb B o6JiaCTM KOHTaKTa MMITJiaH Ta Ta c KOCTbIO. 

1..Jepe3 60 cyT (pMC. 6, 6) rrepMOCTaJibHbie HaCJIOe 

HM.H Ha ITOBepxHOCTM OT JIOMKOB 3aMeTH O KOMITaKTM -

3MpOBaJIMCb, OTqeT JIMBO BM3yaJIM3MpOB aJIMCb M .HBJI.H 

JIMCb rrpo,r:i;OJI:>KeHMeM KOCTHbIX OTJIOMKOB. B 1-:vr M 2- :vr 

rpyrrrrax rrepMOCTaJibH b ie HarrJiaCTOBaHM.H ITOKpbIBa 

JIM B cpe,z::i;HeM 2 / 3 ,IJ;JIMHbl MMITJiaHTaTa , B 3-M rpyrrrre 

MX o6w;a.H rrpOT.H:>KeHHOCTb 6 b IJia M eHbllle , qeM B rrep 

BbIX ,n;Byx rpyrrrrax , Ha 2-3 MM. Te HM MMITJiaHTa T a 

CTaHOBMJIMCb MH TeHCMBH ee. 

CrrycT.H 90-120 cyT (pMc. 6, 6) KOHTYPbI KOH~OB 

OT JIOMKOB CTaHOBMJIMCb HepOBHbIMM , HeqeTKMMM. Ile -

P1,1c. 7. BtternHMM BJ/1,D, rrapaoccaJibHbIX MRrKMX TKaHeM Me,n;MaJibHOM rroBepxttoCTJ/1 roneHM B 06nacTJ1 pacrronomeHMR YH1i1 
(JKJ/IBOTHOe 1-M rpyrrrrbI , 30 - e cyTKJ1 3KCrrepMMeHTa). 

Puc. 8. Bb1pameHH0CTb 0CTe0J1HTerpau;J1J1 B pa3JIJ19:HbIX 30Hax J1MITJiaHTa Ta qepe3 30 cyT 3KCrrep11MeHTa. 

a - 30Ha KOHTaKTa KOCTHOM TKaHJ/1 OTJIOMKOB J1 J1MITJiaHTaTa , rrpo,n:OJibHbIM pacrrMJI , KapTa peHTre HOBCKOro 3JieKTpOHH0-30H,Il;OBOro 

Ml1KpOaHaJIM3a. YB. 20. (C - CMHMM, Ca - KpaC-HbIM , p - 3eJieHbIM) , 1- KOMITaKTHa.H ITJiaCTMHKa KOCTHOro OTJIOMKa, 2 - MMITJiaHTaT, 

3 - rrepMOCTaJibHO o6pa30BaHHaH KOCTHa.H TKaHb Ha ITOBepXHOCTJ/1 MMITJiaHTaTa ; 6 - CMHTe3 KOCTHOfO MaTpMKCa Mem,n:y MMKpOCTep

:>KHeBblMJ/1 cTpyKTypaMM , C8M. YB. 900 ; B - aKTMBHbIM ocTeo6JiacT B cpe,n:MHHOM 1.-J:aCTM MMrrJiaHTaTa. C8M. YB. 4200 ; 2 - coc y,n: 

KarrMJIJIHpttoro TMrra Mem,n:y cTepmHeBbIMM CTPYKTypaMM MMrrJiaHTaTa , C8M. YB. 550; a - cocy,n; BeH03 Horo TMrra. C8M. YB. 150. 
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PJ10CTaJibHbie CTpyKTypbI Ha ITOBepxHOCT11 11MITJiaH

TaTa B 60Jibill11HCTBe Ha6mo,r:i;eH11l1 o6oe,ll;11HHJI11Cb 

Mem,z:i;y co6ott co Bcex cTopoH , B pe3y JibTa T e qero 11H

TeH c11BHOCTb TeHeM TeCT11pyeMoro MaTep11aJia yBeJI11 -

q 11BaJiaCb. IIo,z:i;o6Hbll1 3cpcpeKT MOJKeT 6bITb CBH3aH C 

BbICOK11M11 OCTeOKOH,ll;YKT11BHbIM11 CBOl1CTBaM11 yr Jie

po,r:i;Horo HaHocTpyKTypHoro MaTep11aJia. B xo,z:i;e aHa 

TOM11qecKoro ITpeITap11poBaH11H B o6JiaCT11 KOHTaKTa 

MMITJiaHTa Ta C KOC Tb IO ITa TOJIOr11qecKaH ITO,ll;BMJKHOCTb 

He oITpe,r:i;eJIHJiacb. 

IIo ,r:i;aHHbIM 3JieKTpOHHO-M11KpOCKOIT11l.JeCKOro 11C

CJie ,zJ;OBaH11H B 1 - 3 - tt rpyITITax qepe3 30 cyT B 30He 

KOHTaKTa KOCT11 11 11MITJiaHTa Ta 11MeJia MeCTO aKT11B

HaH OCTeO11HTerpau;11H KOCTHOro MaTp11KCa B CTpyK

TYPbI 11MITJiaHT11poBaHHoro Ma Tep11aJia co cTopoHbI 

KaK ITep11ocTa·, TaK 11 K0CTHOro OT JIOMKa. Ha1160Jiee 

aKT 11BHO ITpou;ecc ocTeoreHe3a w eJI Ha ITep11ocTaJib

HOM ITOBepXHOCT11. 3To ITO,ll;TBepm,r:i;aJIOCb pacITpe,z:i;e 

JieH11eM OCTeOTpOITHbIX 3JieMeHTOB Ha ITpe,r:i;cTaBJieH

HOM KapTe peHTreHOBCKoro 3JieKTpOHHO- 3OH,ll;OBOrO 

M 11Kp oaHaJI113a B xapaKTep11cT11l.JeCKOM 113Jiy-Y:eH1111 

C a, P 11 C (p11c . 8, a). C11HTe3y KOCTHoro MaTp11Kca 

(p11c. 8, 6) ITpe,z:i;wecTBOBaJia a,z:i;re311H ocTeoreHHbIX 

KJieTOK Ha ITOBepxHOCT11 CTepmHeBbIX cTpyKTYP 11M

rIJiaH Tau;11OHHoro Ma TepMaJia B pa3JIMl.JHbIX ero CJIOHX 

(p11c. 8, 8). ITo BCeM TOJII.IJ;e 11MITJiaHTaTa 06Hapym11Ba

JIJ1Cb M11Kp ococy,r:i;h1 pa3Horo KaJI116pa (p11c. 8, 2, a). 
B 4 -6-tt rpyITITax ITO OKOHl.JaH11M ITepMo,r:i;a ,z:i;11c 

TpaKu;1111 OCb KOCTeM roJieH11 BO Bcex c.rryqaJIX 6bIJia 

rrpaB11JibHaH. Mem,z:i;y ITpOKCMMaJibHbIM 11 ,ll;11CTaJibHbIM 

OTJIOMKOM OITpe,r:i;eJIHJICH ,z:i;11acTa3 , BbICOTa KOToporo B 

Ka m,r:i;OM OT,l];e JibH0M CJiyqae COOTBeTCTBOBaJia BbIC0Te 

p e3e u;11po BaHHOro yqacTKa KOCT11. B IIOJIOCTM ,z:i;11acTa-

3a 6 bIJI11 B 11,ll;Hbl TeH11 ,ll;11CTpaKLI;MOHHOro pereHepa Ta 

3 OHaJibHOro CTpoeH11H f11ITO - 11JI11 HOpMOITJiaCT11l.JeCKO

r o T11ITa. X opowo B113yaJI113MpOBaJI11Cb ITpOKC11MaJib 

Hbll1 11 ,ll; 11CTaJibHbll1 KOCTHbie OT,zJ;eJibl pereHepaTa , 

rrpe,r:i;cTaBJieHHbie TeHHM11 KOCTHblX Tpa6eKyJI, a TaK

me cpe,r:i;11HHaH 30Ha ITpocBeT JieH11H. IIep11ocTaJibHb1e 

KOM ITOHeHTb l pereHepa Ta He o6oe,ll;11HHJI11Cb Mem,z:i;y 

c o6oi1 ( p11c. 9 ' a). y JK11BOTHbIX C MeHbWei1 BeJI11l.J11HOl1 

y ,r:i;JIMHeH11H ( 4 - H rpyITITa) ,ll;11CTpaKLI;11H ITpO,ll;OJIJKaJiaCb 

10 - 12 ,zJ;HeM, B Tel.JeH11e K0TOpbIX cpopM11pyeTCH opra

H11-Y:e CK11l1 MaTp11Kc pereHepaTa. B CBH311 c 3T11M B 4-i1 

rpy ITITe KOHTYPbl KOCTHblX Tpa6eKyJI 6bIJI11 pa3Mb1Tbl , 

a BbICOTa cpe,r:i;11HHOJ1 3OHbl ITpOCBeT JieH11H peHTreHO

JIOf11l.JeCK11 6b1Jia Bbirne , qeM B 5-i111 6 - i1 rpyITITax , r,z:i;e 

rr e p110,z:i; ,ll;11CTpaKu;1111 6bIJI ITpO,ll;OJIJK11TeJibHee , CJie,r:i;o

BaTe JibHO, pereHepaT ITO OKOHl.JaH1111 ,ll;11CTpaKLI;MM co

CTOHJI 113 6oJiee 3peJIOl1 TKaHM. y co6aK 3T11X rpyITIT 

Tpa6eKy JIHpHbie TeH11 pereHepa Ta 11MeJI11 6oJiee qeT

K11e M ITJIOTHbie KOHTYPbl B cpaBHeH1111 C JK11BOTHbIM11 

4 -i1 rpyITITbI. 

IIo OKOH-Y:aH1111 y,n;JI11HeH11H B ycJIOB11HX OITepau;11-

OHHOJ1 Bbll1OJIHHJI11 -Y:aCT11-Y:HOe 3aMeI.IJ;eH11e ,ll;11CTpaK

LI;110HHOro pereHepaTa YHM. IIocJie BbIITOJIHeH11H 11M

rIJiaHTau;r1r1 Ha K0HTp0JibHblX peHTreHorpaMMax 0Cb 

c erMeHTa coxpaHHJiacb. KoHTYPbI ITpoKc11MaJibHOro 

M ,ll;11CTaJibHOrO KOCTHblX OT,l];eJIOB pereHepaTa He3Ha

l.J11TeJibHO J13MeHHJI11Cb KaK CJie,zJ;CTB11e MexaH11-Y:ec-
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KOro B03,[l;el1CTBJ1H Ha HOBoo6pa30BaHHbie KOCTHbie 

CTPYKTYPbI BO BpeMH oITepaTMBHOro BMernaTeJibCTBa. 

B ITpoeKu;r111 cpe,n;11HHOM qacTM pereHepaTa cJia6o BJ1-

3yaJIJ13MpoBaJI11Cb TeHM MMITJiaHTMpyeMoro MaTepM

aJia (pMC. 9, 6). 
Y JK11BOTHbIX 3TJ1X rpyITIT BO BCex cJiyqaJIX cpop

MMpOBaHMe oITopocIToco6Horo HOBoo6pa3oBaHHOro yqa -

CTKa KOCT11 ITPOMCXO,ll;MJIO qepe3 30-45 cyT, B cpe,n; 

HeM K 37 - M cyTKaM , (pMKcau;11J1. K 3TOMY cpoKy ITPM 

y,n;.rr11HeH11J1 Ha 9 / 13 / 16% OT 11CXO,ll;HOl1 ,[l;JIJ1Hbl cer

MeHTa o6oeM HOB006pa30BaHHOl1 KOCTHOM TKaHM B co

BOKYITHOCT11 c HaJIJ1-Y:11eM YHM , o6Jia,n;aIOI.IJ;MM B b ICO

KMMM ITpO-Y:HOCTHbIMM xa paKTepMCT11KaMM, 6bIJI ,n;oc
Ta ToqeH ,r:i;JIH ITpeKpaI.IJ;eH11H aITITa pa THOM cp11Kcau;r1r1. 

Ha peHTreHorpaMMax K 3TOMY cpoKy OCb KOCTei1 ro 

JieH11 6bIJia ITpaBMJibHaH. PereHepa T 6bIJI H0pMO- J1JI11 

r11ITepITJiaCT11-Y:eCKOro T11ITa 11 OITpe,r:i;eJIHJICH B B11,l];e Bbl

COKopeHTreHOKOHTpaCTHblX TeHeM roMoreHHOM CTpyK

TYPbI. 3oHa pocTa pereHepaTa JI1160 He oITpe,n;eJIHJiacb, 

JI1160 6bIJia ITpe,r:i;cTaBJieHa e,r:i;11H11-Y:HbIM11 yqacTKaM11 

ITpOCBeT JieH11H . O6pa30BbIBaJiaCb HeITpepbIBHaH KOp 

KOBaH ITJiaCT11HKa, ITOKpbIBaIOI.IJ;aH Beeb pereHepa T . IIo 

,z:i;o6HaH peHTreHOJIOr11qecKaH Ka pn1Ha CB11,l];eTeJibCTB0 -

BaJia O cpopM11poBaHJ111 OITOpHoro yqaCTKa KOCTM 11 HB 

JIHJiaCb Kp11Tep11eM ,l];JIH ITpeKpaI.IJ;eH11H aITITapaTHOM 

cp11Kcau;1111 ( p11c. 9 , e ). 
IIp11 3aMeI.IJ;eH1111 u;11pKyJIHpHoro ,z:i;ecpeKTa ,z:i;11acp11 -

3a 60JibWe6epu;oBOl1 KOCT11 KepaM11-Y:eCK11M Ma Tep11a 

JIOM Ha peHTreHorpaMMax qepe3 30 cyT 3KCITep11MeH

Ta B Tpex Ha6JIIO,zJ;eHMHX KOHCTa T11pOBaJI11 113MeHeH11e 

ITpOCTpaHCTBeHHOrO paCITOJIOJKeH11H MMITJiaHTa Ta. Ji13 

H11X B ,r:i;Byx CJiy-Y:aHx 11MeJIO MeCTO CMeI.IJ;eHMe 11M

ITJiaHTa Ta OTHOC11TeJibHO ITpO,ll;OJibHOM OC11 cerMeHTa' a 

B O,ll;HOM Ha pyw11JiaCb ero MexaHM-Y:eCKaH u;eJIOCTHOCTb. 

II p113HaK11 OCTeoreHe3a JI1160 6bIJI11 CJia6o Bbipa.meHbl , 

JI1160 He BbIHBJIHJIMCb. IIep11ocTaJibHaH peaKu;MH Ha 

OT JIOMKax OITpe,r:i;eJIHJiaCb B o6JiaCT11 OIT11Jia , KaK ITpa 

B11JIO , C Me,r:i;11aJibHOJ1 ITOBepxHOCT11. Ee ITpOTH.tKeHHOCT b 

P 1t1c. 9. P e HTreHo rpaMMbI KOCTeti roJieHM :>KMBOTHOrO 

6 - ti rpyrrrrbI Ha pa3HbIX 3Tarrax 3KCrrepMMeHTa. 

a - OKQHqaHMe ~MCTpaKLI;MM , 6 - Herrocp e~CTBeHHO rrocJie 
MMrrJiaHTaLI;MM YH11 ; B - cpopMMpoBaHMe orropocrroco6ttor o 
yqacTKa KOCTM qepe3 30 cyT CJ)MKCaLI;MM, OKQHqaHMe rrepMo~a 
CJ)MKCaLI;MM. 
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P1t1c. 10. P eHTreHorpaMMbI KOCTeM roJieHM nocJie 3aMeu.:i;eHMH 

LI;YlPKYJIHpHoro ,r:i;ecpeKTa ,D;Macp1,13a 60JibWe6epu;oBOI1 KOCTJ,1 

KepaMW-IeCKJ!IM J,1MTIJI3HT3TOM (60 - e cyTKM 3KCnepMMe HTa). 

a - cMe1.11,ettHe HMrr.na ttTaTa , 6 - MexaHw-recKoe pa3pyweHHe 
HMrr.naHTaTa, B - coxpaHeHHe rrpocTpaHCTBeHHoro pacrro.no:>Ke
HHR HMrr.naHTaTa. 

He ITpeBbIWaJia 2 MM. Ha ITOBepxHOCTJ/I J/IMITJiaHTa Ta 

TeHM, xapaKTepM3YIOI.IJ;Me ITpou;eccbI KOCTeo6pa30Ba

HJ!IH, OTCYTCTBOBaJIJ/I. B ITpoeKLI;J/IJ/I KOCTH OM03r OBbIX 

ITOJIOCTeM OT JIOMKOB BM3Y JIJ;I3J/IpOBaJIJ/ICb Te HJ/I 3 H,[J;OC

TaJibHOrO pereHepaTa. y O,[J;HOro :>KJ/IBOTHOro ITpOcTpaH

CTBeHHOe pacITOJIO:>KeHMe J/IMITJiaHTaTa He J/I3MeHHJIOCb 

B cpaBHeHMM c ITOCJieoITepau;MoHHOM Ka pTMHoi1. B 3TOM 

CJiy--c..rae Ha ITOBepxHOCTJ;I OT JIOMKOB 6bIJIJ/I BbipameHbl 

He--c..reTKJ/Ie J;I HepOBHbie TeHM ITepMOCTaJibHOM peaKLI;J/IJ/I. 

IlepMOCTaJibHbie TeHM paCITOJiaraJIMCb Ha ITOBepxHOC

TJ/I J/IMITJiaH Ta Ta y KOHLI;OB OT JIOMKOB C ,n;Byx CTOpOH. 

B ITpoeKIJ;J/IJ/I KOCTHOMO3fOBbIX ITOJIOCTeM OT JIOMKOB 6bIJia 

HpKO BbipameHa 3H,[J;OCTaJibHaH peaKIJ;J/IH . B o Bcex Ha-

6mo,n;eHJ/IHX B 3TOT rrepMo,n; orrpe,n;eJIHJIM rra TOJIOrM--c..rec

KyIO 11O,[J;BJ/I:>KHOCTb B o6JiaCTJ/I KOHTaKTa J/IMITJiaHTa Ta C 

KOCTbIO Ha rrpOKCMMaJibHOM J;I ,[J;J/ICTaJibHOM ypoBHe. 

"9:epe3 60 cyT 3KCITepMMeHTa y )KJ!IBOTHbIX co CMe 

I.IJ;eHJ/IeM JIM60 MexaHM--c..reCKJ/IM ITOBpem,n;eHMeM Kepa

MJ/I--c..recKoro J/IMITJiaHTa B o6JiaCTJ/I ero KOHTaKTa c KOCT

HbIMJ/I OT JIOMKaMM Ha6JIIO,n;aJIJ/I ITpM3HaKJ/I OCTeOKJiac

TJ/I"C.{eCKOM pe3op6LI;J!IJ/I. Ha ITOBepXHOCTJ/I J/IMITJiaHTa Ta 

ITpM3HaKJ/I KOCTeo6pa30BaHMH OTCYTCTBOBaJIJ/I J/IJIJ/I 

6bIJIM cJia6o Bb1pameHb1. CoxpaHHJiacb ITaToJiorM--c..rec

KaH ITO,Zl;BJ/I:>KHOCTb ( pMC. 10, a, 6). y co6aKJ/I 6e3 CMe

I.IJ;eHJ/IH J/IMITJiaHTa Ta K 3TOMY cpoKy rrepMOCTaJibHbie 

HaCJIOeHJ/IH Ha OTJIOMKax J;I ITOBepxHOCTJ/I caMoro J/IM

ITJiaHTa HaXO,Zl;J/IJIJ/ICb B CTa,Zl;MJ/I KOMITaKTM3aLI;MJ/I J/I --c..rac

TJ/I"C.{HO pe,n;yu;MpOBaJIJ/ICb. 3H,n;OCTaJibHaH peaKLI;J/IH 3a

MeTHO 3aTyxaJia. IlaTOJIOrM--c..recKaH ITO,[J;BJ/I:>KHOCTb co

xpaHHJiaCb ( pMC. 10, 8). 

OECYm,UEHl1E 

UeJibIO BbIITOJIHeHHbIX HaMM 3KCITepMMeHTOB 6b1JI0 

M3y--c..rJ/ITb 061.IJ;yIO peaKLI;J/IIO opraHJ/I3Ma Ha J/IMITJiaHTa

LI;J/IIO yrJiepo,n;Horo MaTepMaJia, a TaKme ou;eHMTb BO3-

MO:>KHOCTJ/I 3aMeI.IJ;eHJ/IH LI;J/IJIJ/IH,ll;pM--c..recKJ!IX, OCTpbIX LI;Mp

KY JIHpHblX ,n;ecpeKTOB KOCTeM J/I ,[J;J/ICTpaK1I,J,10HHOro pe

reHepa Ta YHJ.1. IloKa3aHo, --c..rTo BBe,n;eHMe ,n;aHHoro MM

ITJiaHTa Ta He COITpOBO:>K,n;aeTCH pa3BJ/ITJ/IeM 061.IJ;eM pe-
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aKLI;J/IJ/I opraHJ/I3Ma :>KJ/IBOTHOrO J/I TOKCM--c..reCKJ/IM B03,n;ei1-

CTBJ/IeM Ha OKpymaIOI.IJ;J/Ie TKaHM. HawM ,n;aHHbie cor Jia -

cyIOTCH C pe3y Jib Ta Ta MM J/ICCJie,n;oBaHJ/IM Ha LI;J/ITOTOK

CJ/I"C.{HOCTb rrpM MMITJiaHTaIJ;MM YHJ.1, rrpoBe,n;eHHbIX cep

TMq:>MKaLI;MOHHbIM J/ICCJie,n;oBa TeJibCKJ/IM u;eHTpOM CaHKT

IleTep6ypra [10] . IlpM ITaTOJIOroaHaTOMJ/I--c..reCKOM J/ICCJie

,[J;OBaHJ/IJ;I HJ/I B O,[J;HOM CJiy--c..rae He OITpe,n;eJIHJIOCb TOKC J/I 

qecKoro HeKpo3a TKaHei1. HaKorrJieHHbIM HaMM 3a Bpe

MH 3KCITepMMeHTaJibHbIX J/ICCJie,n;oBaHJ/IM OITbIT, a TaK 

me ,n;aHHbie p.r1,n;a aBTOpOB CBM,n;eTeJibCTBYIOT O TOM , 

qTo yrJiepo,n;Hbie MaTepMaJibI OTBeqaIOT Tpe6oBaHMHM , 

ITpe,n;oHBJIHeMblM K J/IMITJiaHTa TaM, TaKJ/IM KaK: BbICO

KaH 6MOCOBMeCTJ/IMOCTb, ycTOM"C.{J/IBOCTb K B03,n;ei1:CTBJ/I IO 

6MOJIOrMqecKOM cpe,n;hl , OTCYTCTBJ/Ie TOKCJ/I"C.{HOCT J/I 

J;I KaHu;eporeHHOCTM, 3JieKTporrpOBO,ll;HOCTb, 6JIM3Ka H 

K TKaHHM opraHM3Ma, CTOMKOCTb K ycTaJIOCTHbl M 

J/I3MeHeHMHM, J/IH,ll;McpcpepeHTHOCTb ITpo,n;yKTOB J/I3HOCa, 

OTCYTCTBMe Koppo3MMHbIX HBJieHMM. T exHOJIOrMH ITpo 

M3Bo,n;cTBa yrJiepo,n;HbIX J/IMITJiaHTaTOB ITpe,n;ycMaTpM

BaeT B03MO:>KHOCTb noJiyqeHMH o,n;Hopo,n;Horo MaTepM

aJia C pa3JIJ!IqHblMJ/I CBOMCTBaMM , o6Jia,n;aIOI.IJ;ero yITpy 

rOCTbIO, 6JIM3KOM K Mo,n;yJIIO yITpyrocTM KOCTHOM TKa 

HM , JierKOCTbIO MO,n;eJIMpOBaHMH, HeBbICOKOM ce6ecTOJ/I 

MOCTbIO [ 11 ]. B Hawei1 pa6oTe BHe,n;peHHbie B CO3,[J;aH 

Hbie ,n;ecp e KTbl KOCTeM yr Jiepo,n;Hbie J/IMITJiaHTa Tbl B 

cpaBHMTeJibHO KOpOTKJ/Ie cpOKJ/I ITOKpbIBaJIJ/ICb ITepMOC

TaJibHblMJ/I KOCTHblMJ/I o6pa30Ba HJ/IHMJ!I, cpopMMpy.r1 

rrpoqHbIM KOCTHo - yrJiepo,n;HbIM 6JioK, o6ecITe--c..rMBaBWMM 

ycTpaHeHMe ITa TOJIOrJiiqecKOM 110,[J;BJ/I:>KHOCTJ;I. 

Pe3y Jib Ta Tbl 3JieKTpOHHO-MMKpOCKOITJ/I"C.{eCKJ/IX J/IC 

CJie,n;oBaHMM y6e,n;MTeJibHO 11OKa3aJIM, "C.{TO CTpyKTyp

HaH opraHM3aLI;MH yrJiepo,n;Horo MaTepMaJia HBJIHeTcH 

MaTpMKCOM ,[J;JIH rrpopacTaHJ/IH MMKpococy,n;oB J/I a,n;re -

3J/IJ;I OCTeoreHHbIX KJieTOK Ha ero ITOBepxHOCTJ!I, ,n;eMOH

CTPMPYH Bb1pameHHb1e ocTeoKoH,n;yKTMBHbie cBoi1cTBa. 

Pe3yJibTaThl ITpoBe,n;eHHhlX paHee Mccne,n;oBaHMM 

ITO J/ICITOJib30BaHMIO COBpeMeHHbIX KOMIT03J/ITOB ,[J;JIH 

ycTpaHeHJ/IH KOCTHbIX ,n;ecpeKTOB CBM,Zl;eTeJibCTBYIOT 0 

ITepcITeKTMBHOCTM ITPMMeHeHMH yr Jiepo,n;co,n;epmaI.IJ;MX 

MaTepMaJIOB B KOCTHO -ITJiaCTJ/I--c..r eCKOM J/I peKOHCTpyK

TJ/IBHOM XMpyprnM [12-16]. 
B ITOCJie,[J;HMe rO,Zl;bI 3aMeTHO ITOBbICJ/IJICH J/IHTepec K 

KepaMM--c..reCKJ/IM Me,Zl;J/ILI;J/IHCKJ/IM J/I3,Zl;eJIJ/IHM ,[J;JIH BHyT 

peHHero J/ICITOJib3OBaHMH, HO KepaMJ/IKa OTJIJ;I-qaeTCH 

ITOBbIWeHHOM xpyITKOCTbIO J/I BbI3bIBaeT pe3op6u;MIO 

KOCTJ/I ITPM ITPHMOM KOHTaKTe' "C.{TO orpaHJ/I"C.{J/IBaeT ccpe 

py ee ITPMMeHeHJ/IH. B Hawei1 cepMM 3KCITepMMeHTOB C 

ITPMMeHeHMeM KepaMJ/I--c..reCKJ/IX J/IMITJiaHTaTOB J/I3 4 )KJ;I 

BOTHbIX y O,[J;HOro Mbl Ha6JIIOl];aJIJ/I Ha pyweHMe u;eJiqc'l' 

HOCTJ/I J/IMITJiaHTa Ta J/I y ,n;Byx - ero CMeI.IJ;eHJ/Ie J;I3-3a 

OTCYTCTBJ/IH OCTeOMHTerpaLI;J/IJ/I Ha CThlKe KOCTb J;IM

ITJiaHTaT. y Bcex :>KJ/IBOTHbIX KepaMJ/I--c..reCKJ/IM J/IMITJiaH

TaT OCTaBaJICH J/IHTaKTHbIM, KOCTHO-KepaMM--c..reCKJ/IM 

6JIOK He cpopMMpOBaJICH M J/IMITJiaHTa T He ITOKpbIBaJICH 

KOCTHbIM q:>yT JIHpOM. 

BhIBO,Uhl 

1. Yr Jiepo,n;Hbie HaHOCTPYKTYPHbie MMITJiaHTa TbI , 

ITOJiy--c..raeMbie ITO J/IHHOBaLI;J/IOHHOM TeXHOJIOrMJ!I, OTBe

--c..raIOT Tpe6oBaHMHM, ITpe,n;oHBJIHeMbIM K Ma TepMaJiaM , 
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BB0,Zl;I1MbIM B opraHJ13M. OHJ1 6v10COBMeCTJ1MbI, He T0K

CJ1qHbI, He BbI3bIBaIOT peaKLI;J1J1 OTTOpmeHMR J1 J13Me

H eHJ1R o6w;ero C0CT0RHJ1R opraHJ13Ma. 

2. BHe,z:i;peHv1e YHM B u;v1pKy JIRpHbIM ,z:i;ecpeKT rro,z:i;

B3,IJ;OlllHOM K0CTJ1 Kp0JIJ1K0B K 30-M cyTKaM corrp0B0)K

,z:i;a e TCR cpopMv1poBaHJ1eM K0CTHo-yrJiepo,z:i;Horo 6JIOKa, 

J1MITJiaHTa T rrpv1 8TOM qacTJ1qHo ITOKpbrnaeTCR BHOBb 

o6p a30BaHHOJ1 K0CTHOJ1 TKaHbIO, J1HTJ1MH0 CBR3aHHOJ1 

C e ro IT0BepxH0CTbIO. 

3. II pv1 3aMern;eHJ1J1 ~MpKy JIRpHbIX ,z:i;ecpeKTOB 

,IJ;JIJ1HHbIX K0CTe11 K0HeqH0CTeM co6aK K 60-M cyTKaM 

Ha CTbIKe K0CTb-J1MITJiaHTa T cpopMv1pyeTCR rrpoqHoe 

K 0CTHo-yrJiepo,z:i;Hoe cpaw;ettv1e, o 1:.{eM cBv1,z:i;eTeJib

CTByeT OTCYTCTBJ1e rraTOJIOfJ11:.{eCKOJ1 I10,IJ;BJ1)KHOCTM 

B y Ka3aHHOJ1 30He. 

4. B cJiyqae y,z:i;JIJ1HeHJ1R K0HeqHQCTJ1 ,IJ;MCTpaKLI;J1-

0HHbIJ1 pereHepa T ,IJ;0CTMraeT Heo6XO,IJ;J1MOJ1 rrp01:.{H0C

T J1 qepe3 37 ,z:i;He11 rrocJie BHe,z:i;peHJ1R yrJiepo,z:i;ttoro MM

rrJiaHTaTa, qTo I103B0JIReT rrpeKpaw;aTb BHelllHIOIO 

tj;) v1Kca~v1IO arrrra pa TOM. 

5. <:PopMv1poBaHv1e IT0JIH0LI;eHHbIX K0pTMKaJibHbIX 

rrJiaCTMH0K B0Kpyr YHM rro3B0JIReT peKoMeH,z:i;oBa Tb 

,r:i;a HHbIJ1 BJ1,IJ; J1MITJiaHTaTOB K J1CI10Jib30BaHJ1IO B KJIJ1-

HJ1qecKOJ1 rrpaKTJ1Ke. 

6. He,z:i;ocTaTOK YHM - peHTreHoHeK0HTpacTH0CTb. 
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B03MO)KHOCTM MAJIOMHBA3MBHOfO OCTEOCMHTE3A 
ITPM JIEqEHMM ITEPEJIOMOB JIOL(bl)KEK 

3.H. CoAoa, A.(}). Jla3ape8, E.I'. EpMOAaee 

cpfBY «U ettTpaJibHbIM ttay-c.rno- MCCJ1e,r:i:0BaTeJ1bCKMM MHCTMTYT TpaBMaTOJIOrMM 1,1 opTone,r:i;MM MM. H.H. IIpMopoBa » 
M MH3,r:i;paBa P occMM , MocKBa, p ep 

IlpeacmaefleHbt pe3yflbmambt J1 e11eHUfl 71 natAiueHma c nepeJ10MaMu 110ab1:J1CeK . I'pynny cp aeHe
HUfl cocmaeuflu 32 natAiueHma, onepatAiuu y Komopbtx BbtnOJZHeHbt nou ze cnaaeHUfl omeKa no 
MemoauKe AO/ ASIF. TpuatAiamb aeeflmb 60Jl bHb/X OCHOBHOU 2pynnbt npoonep upoeaHbl no pa3 -
pa6omaHHOU HOMU MQJ/OUH803U8HOU MemoauKe C ucnOJ/ b308aHUeM V-o6pa3HblX cnUtAi u cnUtAi C 

Hape3KOU HQ CJ/eayJOUl,UU aeHb nocJle 20Cnumaf/ U3OL1iUU 8He 3 O8UCUMOCmU om HQJW'1Ufl om eKa 8 

06J1acmu 20J1eHocmonH020 cycmaea. Bee 6oJZ bHbte onepupoeaHbt e cpoKu om l ao 3 Hea c 
MOMeHma noJ1y11eHufl mpaeM bt . CpoK cmaL1iUOHapH020 JZ eL-teHUfl natAiueHmoe 2pynnbt cpaeHeHuR 
COCmOBUJ/ 8 cpeaHeM ]6 a HeU, OCHOBHOU cpy nnbt - ]0 a HeU, CpOK 8OCCm a HO8J/ eHUfl cpyHK tAiU U 

20J1eHocmonH020 cycmaea - 6 u 2 Hea coomeemcmeeHHO . OcJZ oJ1CHeHUfl aua2HocmupoeaJ1 u 
moflbKO e 2pynne cpaeHeHufl: Kpaeeou HeKpo3 KO:Jtcu y 8 (25%) npoonepupoeaHH btX, eocnaJZ u
meflbHbte OCJ/0:JICHeHUfl y 5 (J 5, 6%), MU2P0 L1iUIO MemaJlJlOcjJUKCamopa y 1 (3, 1%), Hecpaw,eHue 
nepefloMoe y 4 (12,5%). Pe3yfl bmambt OtAieHueaJZ u c noMOUl,bJO lUK0fl bt AOFAS Ankle-Hindfoot. 
CpeaHuu 6aJ1J1 e ocHoeHoii 2pynne cocmaeuf/ 90,3, e 2pynne cpaeHeHufl - 88, 6. B 3KcnepuMeH
maflbHoii L-tacmu uccf/eaoeaHufl cpaeHueaJZ u npo11Hocmb (npu pacmRJtceHuu u cpe3aJOw,ux Ha -
2py3Kax) mpex euaoe ocmeocuHme3a nep elloMoe eHy mpeHHeii 110abt:J1CKu : c noMOUl,bJO aeyx 
KaHJOJ/UpO8QHHbLX BUHmoe, V - o6p a3HOU CnUtAibl , Q maKJICe aeyx 6uoae2paaupy eMbLX BUHmOe U3 

2J1uK0JuJ1upoeaHHou MOJ10 11Hou KUCJ/Ombt . H ecMompfl Ha mo 11mo ocmeocuHme3 eHympeHHeu 
J1oab1J1cKu V-o6pa3Hoii cnutAieii oKa3aflCR HauMeHee npoL-tHbtM, OH omee11aJZ eceM mpe6oeaHURM, 
npeabflBJ/ReMblM K no2pyJ1CHOMY OCmeOCUHme3y. 

K J1 IO lf e Bbl e C J1 0 Ba: n epeJIOMbI , MaJI OHHBa3HBHbie BMewaTeJlbCTBa, n e pKyTaHHbIH , 

OCTeOCHHTe3, roneHOCTOT1Hbl l1 c y cTaB , Jl O,LlbDKKH , Cfll1Ubl. 

Potentialities of Minimally Invasive Osteosynthesis in Treatment of Malleolus Fractures 

E. J. Solod, A.F. Lazarev, E.G. Ermolaev 

Central Institute of T raumatology and Ort h opaedics named after N .N . Priorov , 
M oscow, Russia 

Treatment results for 71 patients with malleolus fractures are p resented. In 32 patients (compar
ative group) surgery was p etformed by AO/ AS/ F technique after edema resolution. Thir ty n ine 
patients from the main group were operated on by our minimally invasive techn ique using V
shaped pins and threaded pins on the next day after admission indep endently on the p resence of 
edema in the ank le joint region. All patients were operated on at terms from 1 to 3 weeks after 
injury. D uration of hospitalization averaged 16 and JO days, restoration of join t function made 
up 6 and 2 weeks for the patients from the comparative and main group, resp ecti ve ly. Complica
tions were observed only in patients from the comparative gr oup, i.e. marginal skin necr osis in 8 
(25%), inflammatory complications in 5 (15,6%) , metal fixator migrat ion in 1 (3, 1%) and 
fractur e nonunion in 4 (12,5%) patients. Outcomes were assessed by AOFAS Ankle- Hindfoot 
Scale. Mean point made up 90. 3 in the main group and 88. 6 in the comparative jn t. in the 
exper imenta l part of the study the strength (tensile and shear) of 3 typ es of osteosynthesis f or 
medial malleolus fracture were compared: with either 2 cannulated scr ews, V-shap ed pin or 2 
biodegradable screws of glycolized lactic acid was compared. A l though the osteosynthesis of 
medial malleolus with V-shaped p in was the least strong it met the requiremen ts of internal 
osteosynthesis. 

Ke y words: fractures , minimally invasive interventions, percutaneous, osteosynthesis, 
ankle joint, malleoli , pins. 

BBe,ri;em,1e. IIe p eJIOMbI JIO,[l;bI:>-KeK HBJIHIOTCH o,n;HM

MM 113 c a M bIX BCT p e -Y:aIOIIJ;MXCH TIOBpem,neHMM onop

HO- ,Ll;B Mra T e JibHOr o annapaTa 11 COCTaBJIHIOT 20-24% 
c p e,n;M Bce x n o Bpe m,n;eHMM cKeJie Ta 11 40-60 % - cpe 

,n;11 nepeJIOMOB K OCTeM roJieHM ; 60-80% nepeJIOMOB JIO-
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,Ll;bI:>-Ke K HBJIHIOTCH H e CTa6MJibHbIMM 11 c o npOB O:>-K,[J;aIOT 

CH CMe IIJ;e HMe M OTJIOMKOB , BbIBMXaMM M TIO,Ll;BbIBMXaMM 

CTOITbI [1-7]. IIe peJIOMbI JIO,Ll;bI:>-Ke K B 60-70 % c Jiy-Y: a 

eB BbIHBJIHIOTCH y JIMIJ; Tpy,n;ocrroco 6Horo BO3 p a cTa. He
CMOTpH Ha ITOCTOHHHOe COB e prne HCTBOBaHMe M e T O,[1;OB 
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OITepa TMBHOro Ji:[ KOHCepBa T MBHOro Jie qeHM.H ITepeJIO

MOB .n;aHHOM JIOKaJIM3aIJ;MM , K OJIMqe cTBO Hey.n;oBJie T 

B0pMTeJibHbIX pe3yJibTaTOB KOJie6Jie TC.H , ITO pa3JIJi:[q

HbIM .n;aHHbIM , OT 5 .n;o 40% [8]. "llaCTOTa BbIXO,n;a Ha 

MHBaJIM.ZJ;HOCTb 60JibHbIX C ITep eJIOMaMM JIO.D;bDKeK oc

TaeTC.H BbICOK OM -OT 3, 1 .n;o 39% [l, 5, 9] . 
H a c e r o,n;H.HlllHMM .n;eHb 60Jib lllMHCTBO OTe q e cTBe H

HbIX T p aBMaT OJIOrOB OT,ZJ;aIOT ITpe .n;IToqTe HMe OTKpbI

TOM p eITO3MIJ;MM cpparMeHTOB Ha pymHOM JIO.D;bIJKKM M 

ocTeocMHTe3y ITJiaCTMHaMM ITO M e T O.ZJ;MKe AO / A SIF. 

B CTpeM JieHMM ,n;o6MTbC.H M aKCMMaJibHO a Ha TOMW·IHOM 

peIT03MIJ;MM Ji:[ 06ecITeqJi1Tb CT a6MJibHYIO CJ)MKcau;MIO 

xMpypr q acTo ITp M6eraeT K lllMp o K o My OIT e pa TMBHOMY 

.ZJ;OCTYITY, qTo y B e JIJi1qJi1BaeT cpOKM p e a6MJIMTaIJ;MM M 

.HBJI.HeTC.H 3 H a qJi:[MbIM cpaKTOp OM , 3 aMe ,ZJ;JI.HIOI.IJ;MM BOC 

CTaHOBJieHMe cpy HKIJ;MM KOH e qHOCTM [l , 8 , 12 , 13]. Mc
ITOJib30BaHMe HeCKOJibKMX .D;OCTYITOB ( OT 1 .n;o 3) B 06-

JiaCTM roJieHOC T OITHOro cycTaB a, r.n;e OTHOCMTe JibHO 

MaJIO M.HrKMX T KaHe M , Hepe.n;Ko ITPMB O.ZJ;MT K ITOCJie 

OITepau;MOHHbIM OCJIOJKHeHM.HM ( Kpa e Bbi e HeKpO3bl 

KOJKM, pacxom.n;eHMe WBOB , re M a TOMbl Ji:[ HarHOe HMe 

paH), oco6eHHO y JIMIJ; ITOJKMJioro B 03pacTa c c o ITyT

CTByror..u;MMM HeMp OTpOcpMqecKMMM 3 a6o Jie BaHM.HMM. 

UeJib MC CJie,n;o BaHM.H : o u;e H MTb 3 cpcp e KTMBHOCTb 

MaJIOMHBa3MBHOM TeXHOJIOrMM OCTeOCMHTe3a CBe JKMX 

ITepeJIOMOB JIO.D;bIJKeK. 

IIAQMEHTbl J1 METO,Ubl 

MccJie,n;oB a H Me COCTO.HJIO Ji13 3 KCITe pMMe H T a JibHOM 

Ji:[ KJIMHMqecK OM qacTM. 

B xo.n;e 3KCIT e pMMeHTOB ou;eH MBaJIM ITpo qHOCT Hbie 

xapaKTe p MCTMKM CJ)MKCaTop o B , MCITOJib 3 y e MbIX .ZJ;JI.H 

OCTeOCMHTe3a BHyTp e H H eM JIO.ZJ;b IJKK M. CTa6 MJibHOCTb 

Ji:[ MeXaH Mq e c KyIO ITpOqHOCTb CJ)MKC a TOp OB OITpe ,n;e JI.H 

JIJi:[ Ha cepBo rM.n;paBJIMqecKOM Y H MB e pcaJibHOM MCITbI 

Ta TeJibHOM MaWMHe ( « W ALTER+ b a i a g » , IIIBeMu;a 

pMH) B MCITbITaTeJibHOM Jia6opaTopMM ct>fYil «UMTO 

MM . H.H. IlpMopoBa » M MH3,n;p a Ba P o ccMM. B cTaTM 

qecKo M p e mMMe MaWMHa CITOC06Ha pa3 BMBa Tb CMJIY ' 

paBHYIO 10 KH , B .ZJ;MH aMMq e c KOM - OKOJIO 12 K H 

(12 000 Kr) , qero .D;OCTaTOqHo .ZJ;JI .H ITpOB e ,n;eHM.H HaCTO

.HI.IJ;eM pa60Tb 1. CKopoc T b Harpyme HM.H 06pa3u;oB co

CTaBJI.HJia 5 MM/ MMH. OwM6 Ka M3MepeHM.H CMJibl Ji:[ .n;e 

cpopMaIJ;MM He BbIXO.ZJ;MJia 3a ITpe.n;eJibl 0,5%. B MCCJie 

.D;OBaH MM MCITOJib 3OBaJIM M eTO.D;bl pa3pywaror..u;ero KOH 

TPOJI.H: cmaTMe M paCT.HJKeHMe . ,I(JI.H ITpOBe,n;eHM.H 6MO

MeXaH MqecKMX MCCJie ,n;o BaHMM M3 ITporpaMMHOro 06ec 

ITe q e H M.H DION p ro 6 b I JIM M3BJieqeHbI M a,n;aITTMpoBa 

HbI TeXHMq e cKMe ITporpaMMbl , KOTOpbie ITO3BOJIMJIM C 

60JibWOM CTeITeHbIO o6oeKTMBHOCTM ocyr..u;ecTB MTb B eeb 

K OMITJieK C pa6o T . Pe3yJib TaTbl MCITb ITaHMM p erMCTpM

p o BaJIM Ha KOMITbIOTepe. CTeITeHb CM e r..u;e H M.H Ji:[ .n;e 

cp o pMaIJ;M.H MCITb ITyeMoro o6p a3u;a OTCJieJKMB aeTC.H 

aBTOMaTMqecKM Ji:[ CJ)MKCMpyeTC.H H a rpacpMKe. YITpaB

JieHMe ITO.ZJ;B MJKHOM TpaB epcoM o c y r..u; e c T B JI.H e TC.H C ITO

MOI.IJ;bIO .D;MCTaHIJ;MOHH Oro ycTp OMCTBa. 

B bIJIM CMO,ZJ;eJIMp OBaHbl O.ZJ;MHaKOBbie ITe p eJIOMbl 

BHyTpeHHeM JIO.ZJ;bIJKKM H a ITJiaCT MKOBbIX M 0 ,ZJ;e JI.HX r o 

JieHOCTOITHOro cyc T aBa Ji:[ ITpoBe ,n;eHbl cpaBHMTeJibHbie 

MCITb ITaHM.H ITpoqHOCTM T p e x BM.ZJ;OB OCTeOCMHTe3a: 
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c ITOM OI.IJ;bIO .ZJ;BYX KaH IOJIMp OBaHHblX BMHTOB, V - o 6 -

p a3HOM CITMIJ;bl , a TaKme .ZJ;B YX 6 Mo .n;e rpa.n;MpyeMb I X 

BMHTOB M3 r JIMKOJIM3Mp OBaH HOM M OJIOqHOM KMCJIOT bl. 

T aKme MCITbITaH a ITpoqHQCTb 3 T MX q:>MKC aTOpOB ITP M 

cpe3aror..u;Mx Harpy3Kax. 

K JIMHJ1qecKa.H qacTb MCCJie,ZJ;OB a HM.H ITpe .n;ycMaTp M

BaJia aHaJIM3 p e3yJibTaTOB Jieq e HM.H 71 ITau;MeHTa C 

ITepeJIOMaM M JI0.ZJ;bIJKeK. fpyITITY c p a BHe HM.H COCTaB M

JIJi:[ 32 ITau;we HTa, ITp ooITep Mp o B a H H bIX IT0 CJie cITa ,n;e 

HM.H OTeKa B o6JiaCTM roJieHOCTOITH0r o c ycTaBa ITO M e 

TO.ZJ;MKe AO / ASIF (Hap ymHyIO JIO,[J;bIJKKY q:>MKCMp o 

BaJIM ITJiaCTMHOM, B H yTpeHHIOIO - ITO B e 6 e py). Tpw ,o; 

u;a TM .n;eB.HTM ITau;weH TaM ( ocH0BHa.H rpy ITITa) oITepa 

IJ;MM BbIIIOJIHeH b l ITO p a3p a6oTaHHOM H a MM MaJIOMHB a -

3MBHOM M e TO.ZJ;MKe Ha CJie.n;yror..u;MM .n;eHb ITOCJie rOC ITM

TaJIM3aIJ;MM BHe 3aBMCMM OCTM OT H aJIJi:[qJi:[ ,H OTeKa r o 

JieHOCTOITHOro cycTaBa. B o3 p acT ITau;MeH T OB BapbM

poBaJI OT 1 7 ,n;o 53 JieT. O ITep a u;ww ocyr..u;e c T BJI.HJIM cITy 

CT.H 1-3 He.n; ITOCJie TpaBMbl. 

MaJIOMHBa3MBHbIM ITep KyTaHHbIM BHyTpeHHMM o c 

T e ocMHTe 3 aITMKaJibHbIX ITepeJIOM0B BHyTpeHHeM JI0 -

.ZJ;blJKKM o cyr..u;eCTBJI.HJIM C MCITOJib 3OB a HMeM CITM U:bl 

KMpWHepa , Ha,ZJ;CMH,[J;eCM03HbIX ITe p eJI0M0B MaJio6ep 

IJ;OBOM K0CTM - CITMIJ;bl .n;waM eTp OM 2 MM C pe3b60BbI M 

KOHIJ;OM. 

Memoaww onepa?fUU. IlocJie .n;ocTMmeHM.H y.n;o B 

Jie TBOpMTeJibHOro KOHTaKTa OT JIOMKOB ITOCJie 3aKpbI 

TOM peIT03MIJ;MM ITO.ZJ; KOH T p OJieM 3OIla (B CMewaHH0 M 

pemMMe r pa q:> MM M CKOIT MM) B o 6JiaCTM BepxywK M 

B H yTpeHHeM JIO.ZJ;bIJKKM .n;eJiaJIM K OJKHbIM ITPOKOJI ,o;o 
1 CM , q e pe3 Her o ocyr..u;ecTB JI.HJIM ITepcpopau;MIO Kop 

TMKaJibHoro CJIO.H .ZJ;BYM.H CITMIJ;a MM ,n;MaMeTpOM 2 M M , 

cpopMMpOBaJIM KaHaJib l .ZJ;JI.H ITpOB e ,n;eHM.H V -o6pa3HOM 

CITMIJ;b l Ji:[ ITpe,n;OTBp a r..u;eHM.H ee M3rM6aHM.H. V -o6pa3 -

HYIO CITMIJ;Y rOT0BMJIM H e ITocpe,n;CTBeHHO ITepe.n; OCTe o 

CMHTe30M M3 CITMIJ;bl H a6op a aITITa paTa :r:1JIM3apoBa , 

.ZJ;JIMHY Jiyqa BbI6wp aJIM B 3aBMCMM OCTM OT xa paKTep a 

ITepeJI0Ma. "llepe3 ITep cpop MpoBaHHbie KaHaJibI ycTa 

HaBJIMBaJIM K0HIJ;hl V-o6pa3HOM CITMIJ;hl ,n;MaMeTp 0M 

1,5 MM Ji:[ 3a6MBaJIM CITMIJ;Y C ITOM OI.IJ;bIO MMITaKTOpa . 

KOHIJ;bl CITMIJ;bl ITPM 3TOM YITP Y r O p acxo,n;.HT C.H B r y6qa 

TOM KOCTM, qTo MCKJIIOqaeT ee M Mrpa u;wro. 

T aKme 3aKpbITO IT0.D; KOH T p 0JieM 3OIla ,n;eJiaJIM 

ITPOKOJI KOJKM B o6JiaCTM aITeKca H a p y mHOM JIO,[J;bIJKKM 

.n;o l CM. "ll e p e3 aITeKC MH T p a M e.n;y JIJI.HpHO ITP0 B O.ZJ;MJII,1 

CITMIJ;Y c Hap e3KOM ,n;MaM eTp o M 2 MM .n;o Kpa.H ,n;wc 

TaJib Horo OT JIOMKa, BblIIOJIH.HJIM 3aKpbITYIO p y q HyIO 

peITO3MIJ;MIO; ITOCJie .ZJ;OCTMJKeH M.H y ,n;o BJieTB Op MTeJibHO

ro KOH TaKTa OT JIOM KOB ITpOB O,[J;MJIM CITMIJ;Y C H a p e 3 K QM 

B KaHaJI MaJio6epu;o B OM KOCTM, ee KOH e u; M3rM6aJIM B 

B M,n;e .HKOp .H Ji:[ 3a6MB aJIM y,n;apaMM M OJIOTKa (pwc . 1). 
IlpM HaJIMq MM MH TepIT03MIJ;MM M.HrKwx TKaH eM B 

o6JiaCTM ITe p eJIOM a .ZJ;OITOJIH MTeJibHO ITpOM3B O.ZJ;MJIM p a 3 -

p e3 pa3 M e p o M 1 -2 CM B ITpoeKIJ;MM ITe p eJIOM a ,n;JIH y c 

T paHe HM.H MH TepIT03MIJ;MM , ,n;aJiee o ITe pau;MIO ITpo.n;o JI 

maJIM ITO OITMCaHHOM BbIWe M e T O.ZJ;MKe. 

K o HTpOJib ITpoBe ,n;e HM.H V - o6pa3 HOM CITMIJ;bI w crrn 

IJ;bI c Hape3KOM, ou;e HKY Kaq e cTBa p e IT03MIJ;MM w q:>MK 

cau;MM ITPOBO.ZJ;MJIM C MCITOJib 3 OBaHMe M p e HTre H o r p a 

CJ)MM B CTaH.n;apTHbIX (ITp.HMOM, 6oKOBOM ) ITpoeKIJ;M.HX. 



BecTHv1K rpaaMaro.110,v1v1 v1 oprone,n,Mv1 v1M . H . H. npv1opoaa. 2015, Ng 3 

Puc. 1. BoJibHa.rI M., 43 JieT. ,D)1arno3: Bl1HToo6pa3HbIM rrepeJI0M 60Jib11Ie6epu,0Boi1 11 MaJI06epu,0Boi1 KOCTeM JieBoi1 roJieHM B 

Hl1iKHeM TpeTM co CMew:eHMeM. Orrepau,11.H: rro,n:KOiKHO-cy6cpacu,11aJibHbIJ1 0CTe0CI1HTe3 Hl1)I{HeJ1 TpeTI1 JieBOJ1 60Jibllle6epu,o

B0 J1 K0CTI1 MeTacp113apHOJ1 I1JiaCTl1HOJ1 LCP, MaJio6epu,OBOJ1 K0CTI1 CI1!1IJ,eM C Hape3KOJ1 , 3a,n:Hero Kpa.H 60Jibllle6epu,oBOJ1 K0CTM 

KaHIOJII1p0BaHHbIM Bl1HT0M. 

a - peHTreHorpaMMbI HM:>KHeti TpeTM Jiesoti roJieHM rrpr1 rrocTyrrJieHr1r1 ; 6 - rrocJie orrepau,r1r1 ; B - qepe3 1,5 r o.n;a rrocJie orrepa1J;i1r1 
(rrocJie y,n:aJieHMH cpr1KcaTOpos). 

IlpM pa3pbIBe CBR30K Mem6epu;oBoro CMH,n;eCM03a 

J/IX BOCCTaHOBJieHMe ocyw;ecTBJIRJIM TIO CTaH,n;a PTHOM 

MeT 0 ,[I;MKe (60JIT-CTR:>KKa, TI03MIJ;J/IOHHbie BMHTbl J,1 ,n;p.). 

AKTMBM3MpOBaJIM Tiau;M eHTOB C TiepBbIX cyTOK TIOC

Jie 0 Tiepau;v1v1, Haqv1HaJIM pa3pa60TKY ,n;BM:>KeHMM Bro

JieHOCTOTIHOM cycTaBe , qTo CTIOC06CTBOBaJIO BKJIIoqe

HJ/IIO ecTeCTBeHHOM ,n;peHa:>KHOM cv1cTeMb1. B xo,n;e MH

,n;MBM,n;yaJibHbIX 3aHRTMM JI cp K c MHCTPYKTopoM Tia

QMe HTbI o6yqaJIMCb TipaBMJibHOM XO,[I;b6e ITPM TIOMOill;M 

KOCTbIJieM C ,[I;03MpOBaHHOJ1 Harpy3KOJ1 Ha OTiepMpo

BaHHYIO HM:>KHIOIO KOHeqHOCTb. Ilo ITOKa3am1.HM Ha-

3Ha q aJIM qm3MOTepaTieBTJ!lqecKMe ITpou;e,n;ypbI. llIBbl 

CHMM aJIM Ha 12-14-e cyTKM c M0MeHTa OTiepau;MM v1 

BbITIJ/ICbIBaJIM Tiau;MeHTa Ha aM6yJiaTOpHoe ,[I;0Jieqv1Ba

HMe ITO MecTy :>KMTeJibCTBa. Ilepexo,n; OT ,n;Byx KOCTbI

Jie M Ha O,[I;MH KOCTbIJib / TpOCTb MJIM OTMeHy ,[I;OTIOJIHM

T e Jib HOM OITOphl C pa3perneHMeM TIOJIHOM Harpy3KM 

oc y w;ecTBJIRJIM C TIOCTeTieHHbIM yBeJIMqeHMeM Harpy3-

K J/1 Ha OTiepv1poBaHHYIO KOHeqHOCTb B TeqeHMe 1 Mee. 

MeTaJIJIOKOHCTpyKu;MM y,n;aJIRJIM qepe3 1 ro,n; Tioc

Jie o Tiepau;v1v1. 

,I(JIR o6oeKTMBHOJ1 ou;eHKJ/1 OT,n;aJieHHbIX pe3yJibTa

TOB JieqeHMR Mhl MCTIOJib3OBaJIM pyccKMM BapMaHT 

rrmaJibI AOFAS Ankle-HindFoot. OITpocHMK cocT0MT 

M3 9 BOTipOCOB, crpyITTIMpOBaHHbIX B 3 pa3,n;eJia , xa

p a K Tepv13y10w;v1x 60Jib ( 40 6aJIJIOB ), o6oeM ,[I;BM:>KeHMM 

J,1 (pM3MqecKMe B03MO:>KHOCTJ/1 ITau;v1eHTa (50 6aJIJIOB), 

ITPMJieraHMe CTOITbl ( 10 6aJIJIOB ). 3Ta WKaJia o6oe,n;M

H5I e T KaK cy6oeKTMBHbie BOTipOCbl 06 MHTeHCMBHOCTM 

60JIM, orpaHv1qeHMRX ,[I;BMra TeJibHOM aKTMBH0CTM MaK

CMM aJibHOM ,[I;MCTaHIJ;MJ/1 ITPM XO,[I;b6e, TaK v1 ,n;aHHbie 

KJIMHMqecKoro o6cJie,n;oBaHMR ITau;v1ettTa (IToxo,n;Ka, 

o6o eM ,D;BM:>KeHMM, ITPMJieraHMe CTOITbl K ITOBepXHOCTM 

ITPM XO,D;b6e, CTa6MJibHOCTb cycTaBa) . Pe3yJibTaT Jie

qeHMR B COOTBeTCTBMe C ,n;aHHOM WKaJIOM ou;eHMBaeT

CR CJie,nyIOrn;MM o6pa30M : OTJIJ!lqHbIM - 95-100 6aJI-
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JIOB, xopornMM - 75-94, y,n;oBJieTBOpMTeJibHbIM - 51-

7 4 v1 ITJIOXOM - 50 v1 MeHee 6aJIJIOB. 

PE3Y JibTAThl 

BHernHMM BM,n; 06pa3u;0B TIOCJie MCITbITaHMM ITpe,n

cTaBJieH Ha pv1c. 2. KaK BM,[I;HO l13 Ta6JI. 1, ITPM paCTR

:>KeHMM (cMern;eHMM ITO OCM ) Jiyqurne pe3yJibTaTbl ITpO

,n;eM0HCTpMpOBaJI OCTeOCMHTe3 ,IJ;BYMR 6Mo,n;erpa,n;Mpy

eMbIMM BMHTaMM , TIPM cpe3aIOrn;Mx Harpy3Kax - oc 

TeOCMHTe3 ,[I;BYMR KaHIOJIMpOBaHHbIMM BMHTaMM, ITO

Ka3a Te JIM ,[I;JIR 6M,n;erpa,n;v1pyeMbIX BMHTOB M V - o6pa3 -

HOJ1 CTIMIJ;bl OKa3aJIMCb COTIOCTaBMMbl. 

Cpe,n;HMM cpoK cTau;v10HapHoro JieqeHMR Tiau;MeH

T0B , ITpOOTiepv1poBaHHbIX TIO CTaH,n;apTHOM MeTO,[I;MKe , 

COCTaBMJI 16 ,n;HeM. KpaeBOM HeKp03 KO:>KM pa3BMJICR y 

8 (25% ) ITau;MeHTOB , BOCITaJIMTeJibHbie OCJIO:>KHeHMR -

y 5 ( 15 , 6 % ). ¢yHKIJ;MR roJieHOCTOITHOro cycTaBa BOC

CTaHOBMJiaCb qepe3 6 He,n; TIOCJie OITepau;MM. MMrpa

IJ;MIO MeTaJIJIO(pMKCa TO pa Ha6JIIO,[I;aJIM y 1 ( 3, 1 % ) 60Jib

HOro. Hecparn;eHMe TiepeJIOMOB ,n;v1arHOCTMpOBaJIM y 4 

(12,5% ) ITau;MeHTOB , KOTOpbIM B ,n;aJibHetirneM 6bIJI Bbl-

Pwc. 2. BHe11IHI1J1 BM,n: o6pa3IJ,OB rrocJie 11crrb1Tam1i1. 
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Ta6n. 1. Pe3yf7bT8Tbl 3KCnep111MeHTOB no ou,eHKe npOLJHOCT-

Hb/X xapaKTep111CT/11K c/Jll1KCBTOp08 

PacTH:>KeHMe Cpe3arorn;Me Harpy3KM 

<PMKCaTop rrpe,n;e.JI 
y,n;JIMHe-

rrpe,n;e.JI 
y,n;JIMHe-

rrpo-crnoc-
HMe rrpM 

Ilp0'9:HOC-
HMe rrpM 

TM, MPa 
pacTH:>Ke-

TM, MPa 
paCTH:>Ke-

HMM ,o/o HMM,o/o 

,UBa forn,n;erpa -
,D;l1pyeMbIX 403,00 38,49 862,33 5,55 
BJ1HTa 

,UBa KaHI0JIJ1-
poBaHHbIX 395,33 26,98 1424,00 3,70 
BJ1HTa 

V-o6pa3Ha.H 
284,00 18,99 714,33 11,04 errnu;a 

Ta6n. 2. OT,D.BJ7eHHble pe3yf7bT8Tbl f7eLJeH/11fl 60J7bHb/X no WK8-

f7e AOFAS Ankle-Hindfoot 

IloKa3a TeJih 
OcHOBHaH fpyrrrra 

rpyrma cpaBHeHMH 

Eo.rrb 36 35 

Orpam1P-IeHJ1H ,D;BMra TeJibHOM aKTl1B-
HOeTJ1, IlOTpe6HoeTb B ,n;ono.rr- 10 10 
HJ1TeJibHOM onope J1JIJ1 ITOM0ID;l1 

MaKeJ1MaJibHaH ,n;J1eTaHu;J1H npl1 xom- 5 5 
,n;eHJ1J1 neIIIKOM, 6.rrOKJ1-KBapTaJibI 

Xo,n;b6a no ITOBepxH0eTJ1 4,6 4,6 
Ha pyIIIeHJ1e noxo,n;KJ1 7,8 7,8 
CrJ16aHJ1e B eyeTaBe ( erJ1QaHJ1e 8 7,8 

J1 pa3rJ16aHJ1e) 

,UBJ1.W:eHJ1H eTOITOM (J1HBepeJ1H 6 5,5 
J1 3Bepel1H eTOilbI) 

CTa6J1JibHOeTb ro.rreHOeT0ITHOro eye- 8 8 
TaBa(nepe,n;He3a,D;HHH,60KOBaH) 

IlpJ1.rreraHJ1e eTOilbI K Il0BepXHOeTJ1 '4,9 4,9 npl1 XO,D;b6e ( 10 6aJIJIOB) 

CyMMapHbIM 6a.rr.rr 90,3 88,6 

ITOJIHeH peocTeOCMHTe3. Pe3yJibTaThl JieqeHMH 60Jib

HbIX no CTaH,n;apTHOtt MeTO,LI,MKe OKa3aJIMCb COITOCTa

BMMbI MJIM HeMHOro ycTyrraJIM TaKOBbIM , rrpe,n;cTaB

JieHHbIM ,n;pyrMMM MCCJie,LI,OBa TeJIHMM. CpaBHMTeJibHO 

6oJiee BbICOKMtt rrpou;eHT OCJIO:>IrneHMtt [ 10 - 12] Mbl 

o6'hHCHHeM HaJIMqMeM y pH,n;a rrau;MeHTOB caxa pHoro 

,n;Ma6eTa TH:>KeJioro TeqeHMH, HapyllleHMeM rrpoo rre 

pMpoBaHHbIMM opTorre,n;MqecKoro pe:>KMMa M COIJ;MaJib 

HOtt ,n;e3a,n;arrTau;Mett. 

B OCHOBHOtt rpyrrrre KOJIMqecTBO rrpoBe,LI,eHHbIX K OI1-

KO-,LI.Hett COCTaBMJIO B cpe,n;HeM 10 ,LI.Hett. B o crraJIMTeJib

HbIX OCJIO:>KHeHMtt , HeKpO3OB KpaeB paHbI, Hecpaw;e 

HMtt rrepeJIOMOB 3acpMKCMpOBaHO He 6bWO. <PyHKIJ;MH 

roJieHOCTOITHOro cycTaBa BOCCTaHaBJIMBaJiaCb B cpe,n; 

HeM qepe3 2 He,n;. 

B rpyrrrre cpaBHeHMH OT JIMqHbie pe3y JibTa T bl no 
umaJie AOFAS Ankle-H indFoot rroJiyqeHbI y 24 (7 5%) 
rrau;MeHTOB , xopOllIMe - y 5 (15%), y,n;oBJieTBOpMTe Jib 

Hbie - y 3 (9%). B OCHOBHOtt rpyrrrre OTJIMqHbie p e -

3YJibTaTbI ITOJiyqeHbI y 31 (79%) rrau;MeHTa, x opOllIMe 

- y 6 (15%), y,n;oBJieTBOPMTeJibHbie - y 2 (5%), ITJI0 -

XMX pe3y JibTa TOB He 6bIJIO. Ou;eHKa B cpe,n;H e M CO0 T 

BeTCTBOBaJia 90 ,3 6aJIJia (Ta6JI. 2). 
Bee rrpoorrepMpOBaHHbie rrau;MeHTbI OTMeqaJIM x o 

powyIO ,D;BMraTeJibHYIO aKTMBHOCTb, HM3KYIO Bbipa 

:>KeHH0CTb 6oJieBbIX ow;yrn;eHMtt MJIM ,n;ame M X OT CY T 

CTBMe. PeHTre HOJIOrMqecKaH Ka PTMHa B OT ,LI,aJie H H 0 M 

rrepMO,LI,e IT03BOJIHJia KOHCTa TMpOBa Tb ITOJIHYIO K OHC0 -

JIM,LI,au;mo rrepeJIOMOB. Bo Bcex cJiyqaHx B p e3yJib TaT e 

JieqeHMH ,D;OCTMrHyTa cpyHKIJ;MOHaJibHaH rrpMro,LI,HOCT b 

HM:>KHMX KOHeqHOCTett M ITOJIHaH Me,LI,MKO- COIJ;MaJibHa H 

pea6MJIMTaIJ;MH. 

II pMBO,D;MM KJIMHMqecKoe Ha6JIIO,LI,eHMe . 

6 0 n b HO 111 A, ' 26 neT . ,LJ.111arno3: MHOrGOCKOnbi;aTbll/1 
nepenoM Hll1>KHe111 Tpern Mano6epu,OBOll1 KOCT111 , BHyTpeHH8 111 
nOAbl>KKll1 , 3aAHero Kpas:i 6onbwe6epu,OB0111 KOCTll1 neBOl/1 rn 
neH111 co CMew,e H111e M OTnO MKO B C nOABb1B111XOM KHapy>Kvl 
(p111c . 3 , a). TpasMa nonyi;eHa np111 naAeH111111 , KOrAa 6onbHOll1 
noi;yscrnosan pe3KYIO 6onb B 06nacT111 nesoro roneHocTon
Horo cycTasa . np111 nocTynneH111111 nesa s:i Hll1>t<Hs:is:i KOHei;HOCTb 
cp111Kcv1poBaHa B 3aAH e ll1 r111nCO BOl/1 n oHreTe OT KOH';111KOB 
nanbu,es AO sepxHe111 TpeTv1 roneH111 . n ocne CHs:iT111s:i noHreTbl 
B o6naCTll1 Hapy>KHOl/1 111 BHyTpeHHel/1 nOAbl>KeK onpeAens:inll1Cb 
cpn111KTeHbl (p111c. 4). ,py6blX HapyweHll1111111 HHepsau,111111 111 KpO
B006paw,eHll15=1 He Bbl5=lBneHO . 

Ha 3-111 cyTKll1 C MOMeHTa TpaBMbl 6on bHOMY np01113BeAe
Ha onepau,111s:i no on111caHH0111 BbI w e MeTOA111Ke (p111 c. 3, 6 ). 
AKT111s1113111posaH B 1-e cyTKll1 nocn e onepa u,111111 , nau,111eHT c aM 
BCTan 111 XOA111n C KOCTbln5=lMll1 6 e3 non HO l/1 Harpy3Kll1 Ha one
p111poBaHHYIO Hll1>KH IO IO KO Hei; HOCTb ; H33 Hai;eHa nei;e6H as:l 
(p1113KynbTypa Ans:! pa3pa60TKll1 AB l/l>KeH l/1111 B r oneH OCTOn-

Puc. 3. PeHTrettorpaMMbI 60.rrbHOro A. 26 rrp11 rrocTyrr.rrettJ111 (a) , rroc.rre orrepau;1111 (6) 11 rroc.rre y,z::i;a.rreH11.H MeTa.rr.rroK0HcTpyKLI;J1M (B). 

Pwc. 4. ToT me 60.rrhHOM. Btterntt11i1 BM,z::i; 06.rracT11 .rreBoro ro.rrettoeTOIIHoro eyeTaBa rrp11 rroeTyrr.rrett1111. 
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HOM cycTaBe. Yepe3 12 AHe111 nocne onepau,v1v1 WBbl CH5=1-
Tbl , VI 6onbHOI/I B YAOBneTBOPVITenbHOM COCT05=1HVIVI BblnVl
caH Ha aM6ynaTopHoe neYeHv1e. Yepe3 1,5 roAa nocne one
pau,v1v1 Ha KOHTpOnbHblX CHVIMKax KOHCTaTv1posanv1 nonHoe 
cpaw,eHv1 e nepenoMOB . MeTannoKOHCTPYKU.v15=1 YAaneHa 
(p v1c . 3 , B) . 

OBCY,K,UEHJ1E 

H e cMOTpH Ha TO 1-ITO OCTeOCJ1H Te3 BHyTpeHHeJ/1 JIO

,ll;bl:>KKJ.1 V -o6pa3HOJ/I CITMIJ;eJ/1 cor JiaCHO pe3y Jib Ta TaM 

rrpo B e ,neHHbIX 6J10XJ1MJ11-IeCKJ1X J1CCJie,noBaHJ1J/I OKa3aJI 

C.H HaMMeHee rrp01-IHbIM , OH OTBe1-IaeT Tpe60BaHJ1.HM, 

rr p e ,D; 'b.HBJI.HeMbIM K rrorpy:>KHOMY OCTeOCJ1 HTe3y. 

B XO,l],e J1CITbITaHJ1J/I HJ.1 O,l],HOro rrepeJIOMa q:rnKca TOpOB 

OTM e 1-IeHO He 6bIJIO. 

11,n;eaJibHbIM BpeMeHe M ,l],JI.H OTKpbITOJ/1 peIT03J1IJ;J1J1 

v1 o cTeOCMHTe3a cpparMeHTOB Ha pymHOM JIO,D;bI:>KKM 

rrJi a CTMHOM ITO MeTo,nv1Ke AO / ASIF HBJIHIOTCH rrep

Bbre 6-8 q ITOCJie TpaBMbI, ,l],O pa3 BJ1TJ15I MCTMHHOrO 

OT e Ka J1JIJ1 IIO.HBJieHJ.1.H 8ITM,nepMaJibHhlX ITY3hlpeM 

B CJie,D;CTBMe ITepepaCT.H:>Ke HJ.1.H KO:>KJ.1 [3 , 6, 7, 9]. O,n;Ha

KO OIIbIT IIOKa3bIBaeT, 1-ITO, KaK ITpaBMJIO, C MOMeHTa 

Tpa BMbI ,no OITepau;v1v1 rrpoxo,l],MT He MeHee 3 ,l],Hek 3a 

8T0 BpeM.H ycITeBaIOT pa3BJ1TbC.H OCJIO:>KHeHMH, CBH-

3aH H bi e C OTeKOM, 1-ITO B CBOIO O1-Iepe,n;b OTO,UBMraeT 

cpOK J.1 BO3MO:>KHOro OITepa TJ1BHOro Jie1-IeHJ1H. B CB.H 3J1 C 

8TH M KJiaCCJ.11-IeCKMJ/I ITO,D;XO,D; K OCTeOCJ1HTe3y C 06ec 

rre 1-IeHJ1eM ITPMHIJ;MIIOB HaKOCTHOJ/1 cpv1Kcau;v1v1 MO:>KeT 

6bI T b peaJIJ130BaH B Te1-IeHJ1e ITepBbIX 12 1-IaCOB C MO

M eHTa TpaBMbl J1JIJ1 qepe3 10-12 ,D;HeJ/1. H a Haw B3r JIH,U, 

p a 3 pa6oTaHHa.H MeTO,UMKa II03BOJI.HeT pernMTb 8TJ1 

rrp o 6JieMbI. 

OITepaTMBHOe BMernaTeJibCTBO MO:>KeT 6bITb BbIITOJI

H e H O BHe 3 aBJ1C J1MOCTM OT cpoKa C MOMeHTa TpaBMbl J1 

Bbi pameHHOCTJ.1 OTeKa M.HrKMX TKaHeM, TaK KaK rrpo

J13BO,UJ1TC.H J.13 He60JibillJ1X ,UOCTYITOB, 1-ITO IT03BOJI.HeT 

M3 6 e ma Tb B ITOCJie,n;yIOIJ.J;eM HeKpo3a KpaeB paHbl J1 

BOCI1aJIJ1TeJibHbIX OCJIO:>KHeHMJ/1. B CBOIO O1-Iepe,nb paH

H e e ycTpaHeHMe CMeIJ.J;eHMJ/1 rrpv1 OCTeOCJ1HTe3e o6ec 

rr e t..n ,rnaeT 6 bICTpoe 3a:>KJ1BJieHMe M.HfKJ1X TKaHeJ/1 J1 

c rr o c o6cTBYeT JIJ1KBv1,n;au;v1v1 oTeKa. B pe3y JibTa Te pa3-

p brnaeTCH rrop01-IHbIM Kpyr, Kor,na HeJib3H oITepv1po

Ba T b rrpv1 OTeKe' a rrpO,[],OJI:>KJ1TeJibHOe CMeIJ.J;eHJ1e ,no 

orr e pau;v1v1 caMo ITO ce6e HBJIHeTCH ero rrpoB0Kau;v1eM. 

B o3MO:>KHOCTb ITpOBe,n;eHJ.1.H Herrp.HMOJ/1 perrO3J1IJ;J1J1 OT

JI0 M KOB 6e3 o6Ha:>KeHJ15I 30Hbl ITe peJIOMa , MJ1HJ1MaJib 

Hb I J/I KOHTaKT J1MITJiaHTa Ta c KOCTbIO TaK:>Ke CITOC06 -

CT B Y IOT COKpaIJ.J;eHMIO cpoKOB KOHCOJIJ.1,l],aIJ;J1J1 rrepeJIO

M a J,1 CHJ.1:>KeHMIO 1-IMCJia OCJIO:>KHeHMJ/1 BOCITaJIMTeJibHO

r o x a paKTepa. 

TaKMM o6pa30M, rrpe,nJIO:>KeHHblJ/1 MeTo,n MaJIOJ1H

Ba 3 MBHOro OCTeOCJ1HTe3a MOJKeT 6bITb peKOMeH,nO

BaH K BHe,n;peHMIO B wv1poKyIO KJIJ1HJ.1l-IeCKYIO rrpaK

T MKY KaK 8cpcpeKTJ1BHbIJ!I, ,ll;OCTYITHbIJ!I, ITpOCTOJ/1 B oc

BOe HMJ.1, q:>MHaHCOBO H e 06peMeHJ1TeJibHblJ/I CITOC06 

Jie1-IeHJ1.rl CBeJKMX ITepeJIOMOB JIO,ll;bIJKeK, ITO3BOJIHIO-

IJJ;MJ/1 ,ll;OCTMraTb xopOU1J1X cpyHKIJ;MOHaJibHbIX p e3yJib 

TaTOB. 
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IIPO<l>IIJIAKTIIKA BEH03HhIX TPOME03MEOJIIIqECKIIX OCJIO)KHEHIIM 
Y PAHEHhIX C OfHECTPEJihHhIMII IIEPEJIOMAMII EE,IJ;PEHHOM KOCTII 

B.<P. 3y6puu,Kuu, A.II. K011moeuit, K.H. HuKoJZaee, C.H. KanycmuH, 
C.H. JJ,eopu,eeou, A.B. BapaaH5lH, Jf.A. EopoauH 

r JiaBHbIJ/1 BOeHHbIJ/1 KJIJ1H:VP-IeCKJ1l/I rOCTIMTaJih BHyTpeHHMX BOJ/ICK MB,.U P occv1v1 , MocKBa; 
cf>KY3 «3 BOe HHhIJ/1 rocrrwraJih BHyTpeHHMX BOMCK MB,.U Poccv1v1 », cf>fBY «P occv1MCKJ1l/I Hayi:rno- v1ccJie,n:0BaTeJihCKJ1l/I 

MHC TMTYT reMaToJiorv1v1 v1 TpaHccpy3v10Jionrn cf>MBA Poccv1v1 », CaHKT-IleTep6ypr, Pct> 

B cmambe npeacmaefleH aHafl u3 pe3yfl bmamoe ucnoAb3oea1-1u51, pa3JIU'1HbtX Memoaoe nporjJu 
flaKmuKu eeH03HblX mpoM603M60JI U'1eCKUX OCf/, O'JICHeHUU ( BT3 0) y 128 paHeHb!X C ow ecmpeAb
Hb!MU nepefl OMQMU 6eapeHHOU KOCmU, nof/y'1eHHblMU 8 xoae 6oe8b/X aeucmeuiJ. PaHeHbte KOH
mpOfl bHOU 2py nnb1 (n =58) rpapMaKonporjJuJ1aKmuKy mpoM603oe noAyliaAu mofl bKO Ha 3mane 
OKQ3QHU5l cneu,uaf/ U3Up08QHHOU Meauu,uHCKOU nOMOUl,U. B OCH08HOU 2pynne ( n =7O) KOM6UHU
poeaHHQfl npOqJUJWKn1UKa BT30 npoeoauf/ GCb Ha 3mane OKa3aHUfl KaK KeaAurpuu,upoeaHHOU, 
maK u cneu,uaf/ U3Up08GHHOU nOMOUl,U. l..f acmoma mpoM603a 2Ay60KUX eeH HU'JICHUX KOHeliHOC
meu ( TFBH K) e ocHoeHou 2py nne cocmaeuf/ a 27, 1%, e KOHmpoAbHoi1 - 55,2 % (p < O, 05). 
TpoM603M60AU5l J1 e20L1HoiJ apmepuu eo3HUKJ/a y I , 6% paHeHb!X KOHmpoAbHOi1 2py nnbt. Co2J1ac
Ho aaHHb!M Aa6opamopHblX UCCJ/eaoeaHUU mpOM6UHeMUfl COXpaHflAaCb 8 meL1eHUe 30 cym 
Cn1GU,UOHGpHO20 J/ eLfeHUfl , '1n1O ceuaemefl bCmeyem O Heo6xoauMOCmu npoeeaeHUfl aAumeA bHOU 
KOMnJLeKCHOiJ nporjJufl aKmuKu BT30. J13yL1eHue GAJ/eAbHOcO Jl,HK noAuMoprjJu3Ma 2eHoe, npu
HUMGJOUl,UX y lfacmue e npou,ecce mpoM6006pa3oea1-1 ufl , 8bl5l8Ufl O y 6 1,9 % paHeHb!X c TFBHK 
HQCfl eacmeeHHb/e mpOM60qJUJ/ UU. 

K JI IO ye Bbl e CJT OB a : o rHeCTpeJi bHbIH nepeJI0M, 6enpeHHa5I K0 CTb, p aHeHbi l1 , npoqm
JiaKTl1Ka , TpOM603, TpOM6oqrnmrn. 

Prevention of Venous Thromboembolic Complications 
in Wounded with Gunshot Femur Fractures 

VF. Z ubri tsky i , A.P. Koltovich , KN. Nikolaev, S. l. K apustin , 
SN. Dvortsevoy, A. V Vardanyan, l. A . Borodin 

Main Mili tary Clinical Hospital , M oscow; Ce n tra l Mi li tary Clinica l Hosp ita l M > 3, Russian 
R esearch In stitute of H e m atology and T ransfusiology, S t. P e te r sburg , R ussia 

Analysis of different measures/or the prevention of venous thromboembofic complications ( VTEC) 
in 128 wounded with gunshot f emur fractures was performed. Patients f r om control gr oup ( 58) 
received pharmacologic p revention only at the step of specialized medica l care provision. In the 
main group (70) combined VTEC prevention was p rovided at both the step of expert and 
specialized care. Rate of lower extremity deep vein thrombosis (L ED VT) made up 2 7. 1% in the 
main group and 55.2% (p < O. 05) in the control one. Pulmonary embol ism was recorded in 1. 6% 
of wounded f rom the control group . Laboratory examinations showed the presence of thrombine
mia within 30 days of hospital treatment that is indicative of the necessity of long term complex 
VTEC prevention. Study of the allele poly morph ism of genes participating in thrombogenesis 
process revea led congenital thromboph ifias in 61. 9 % of wounded . 

K ey w ord s : gunshot fractures , femur, w ounded , prevention , thrombophilia. 

BBe,n;em1e. ,UOJIH 110CTpa,n;aBlllli1X C paHeHli1HMli1 li1 

TpaBMaMM K0Hel..J:H0CTeM B JI0KaJibHbIX B0op ymeHHbIX 

KOHCf)Jili1KTax C0CTaBJIHeT 47 ,9- 53 ,3% li1 He li1MeeT 

TeH,n;eHI.J;li1li1 K CHli1.IB:eHli1IO [ 1 ]. Y paHeHbIX c orHe 

CTpeJibHbIMli1 rrepeJI0MaMM KOCTeM Hli1.IB:Hli1X K0Hel..J:

H0CTeM 1:..J:aCT0Ta BbIHBJieHMH TPOM603a r Jiy6oKli1X BeH 

Hli1.IB:Hli1X K0He1:..J:H0 CTei1: (TfBHK) ,n; o cTMra e T 7 5% 
[2 , 3]. B 85% cJiy1:..J:aeB TfBHK rrp oTeKaeT 6e_ccMMrr

T0MH0, a y 5, 7- 9,3% 110CTpa,n;aBlll li1X HBJIHe TCH rrpli1-

l..J:li1HOM T3JIA [4 - 6]. P eu;M,ZJ;MB T3JIA B03HMKaeT B 

14% CJiy1:..J:aeB [7]. IIoKa3aTeJib JieTaJibH0CTli1 , o6yc

JI0BJieHHOM T3JIA, rrocJie xMpy prM1:..J:eCKMX, TpaBMa-
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TOJIO f li1 1:..J: e CKli1X li1 o pTorre,ZJ;li11:..J: e CKli1X o rre pau;MM Bapb11-

p yeT OT 1,4 ,no 78% [8-10]. 
B cTau;110Ha pax xMpyprM1:..J:ecKoro rrpocpMJIH Heo6-

xo,n;MMbie M e porrpli1HTli1H 110 rrpocpMJiaKTMKe B e H03HbI X 

TpOM608M60Jili11:..J:eCKli1X OCJIO.IB:HeHMM (BT3O) rrp0B0,ZJ;HT 

Bcero y 25 ,9% rrau;MeHT0B [11]. 
H eyMeHblllaIOI.IJ;eecH l..J: li1CJI0 paHeHbIX, BbIC0KaH 1:..J:a 

CT0Ta BT3O, Tpy,n;ttocT11 11x ,n;MarH0CTMKM y patteHbIX 

BBli1,ZJ;Y 6eCCli1MITTOMHOro Te l..J: eHMH, 0TCYTCTBMe CTaH

,n;apT113 1i1pOBaHHbIX a JirOpli1T MOB rrp o Be ,n; e H11H rrpocp 11-

JiaKTJ11:..J: e CKli1X M e porrpli1HTli1M y ,n;aHHOM KaT e rop 11 1i1 

6oJibHbIX orrpe,n;eJIHIOT aKTyaJibH0CTb rrpo6JieMbI [ 12]. 
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UeJib pa6oTbI: aHaJIM3 M yeoBepweHeTBOBaHMe Me

To,noB ITpoqmJiaKTMKM BT3O y paHeHbIX e orne

eTpeJibHbIMM ITepeJIOMaMM 6eJJ;peHHOJ1 KOeTM B yeJIO

BMHX 6oeBbIX ,nei1:eTBMJ1. 

IlAIJJ1EHTbl 11 METO,Ubl 

IT poBe,neH aHaJIM3 pe3y JibTa TOB JieqeHMH 12 8 pa

HeHbIX e OrHeCTpeJibHbIMM ITepeJIOMaMM 6e,npeHHOJ1 

KOeTM B ITepMO,l.1; e 2000 ITO 2013 r. B Me,D;MQMHeKOM 

OTpH,ne eITeu;MaJibHOro Ha3Ha qeHMH BHyTpeHHMX BOMeK 

MB,U PoeeMM, r JiaBHOM KJIMHMqeeKOM roeITMTaJie MB,U 

P oeeMM M r JiaBHOM BOeHHOM KJIMHMqeeKOM roeITMTaJie 

BHyTpeHHMX BOMCK MB,U PoeeMM. Bee paHeHbie -

M ymq MHbI, epe,nHMM BO3paeT KOTOpbIX eoeTaBMJI 

27 ,3 ±7,8 ro,na . MMHHO-B3pbIBHbie paHeHMH 6bIJIM y 52 
(40 ,6%) paHeHbIX , ITyJieBbie - y 76 (59,4%). 

Bee paHeHbie 6bIJIM ,noeTaBJieHbI Ha 8TaIT OKa3a

HMH KBaJIM(f)MQMpOBaHHOM Me,D;MLI;MHeKOM ITOMOIJ.J;M 

(KMII) B cpoKM OT 20 MMH ,no 2 eyT e MOMeHTa ITOJiy

q e HMH paHeHMH. 113 HMX 4 (3, 1 %) paHeHbIX ,n;oeTaB

Jie HbI B TeqeHMe 20-30 MMH, 64 (50%) - 30 -60 MMH, 

51 (39,8%) - 1-2 q, 8 (6,3%) - B TeqeHMe 1 cyT M 

1 (0,8%) - B TeqeHMe 2 eyT e MOMeHTa paHeHMH. CpoK 

Ha xom,neHMH Ha 3TaITe KMIT eoeTaBMJI 3,3 ± 1,2 eyT, 

ITpo,noJimMTeJibHOeTb JieqeHMH Ha 8TaITe eITeu;MaJIM -

3 MpoBa HHOM Me,D;MIJ;MHeKoi1 ITOMOIJ.J;M (CMII) -

51,5±1 1,2 cyT. CeMHa,nu;aTM (13,3%) BOeHHOeJiyma 

~MM CMII 6bIJia oKa3aHa B ropo,neKMX 6oJibHMu;ax 

e ITOCJie,n;yIOIJ.J;MM, ITOCJie CTa6MJIM3aIJ;MM eOCTOHHMH , 

IT e peBO,D;OM B BOeHH O-M e,D;MIJ;MHeKMe Jieqe6Hbie 

y q pem,neHMH. 

ITpM ITOeTyITJieHMM y 125 (97,7%) paHeHbIX 6bIJI 
,D;Ma rHOeTMpOBaH TpaBMa TMqeeKMM WOK, M3 HMX WOK 

I eTeITeHM y 23 (18%), II - y 44 (34,4%), III - y 

57 (44,5%), IV - y 1 (0,8%) paHeHoro. 

THmeeTb ITOBpem,neHMM ITO wKaJie BITX-IT(OP ) 

eooTBeTeTBOBaJia 4,67±1,72 6aJIJia , ITO wKaJie ISS -
11,97±4, 12 6aJIJia. 

J130JIMpOBaHHbie orHeeTpeJibHbie paHeHMH e ITepe 

JIOMaMM 6e,npeHHOJ1 KOeTM 6bIJIM y 85 (66,4%) paHe

HbI X , eoqeTaHHbie - y 43 (33,6%; Ta6JI. 1> 2). Orne

eT peJibHbie paHeHMH 6e,npa eoqeTaJIMeb e paHeHMHMM 

f OJIOBbI y 12 (9,4%) qeJIOBeK, e paHeHMHMM w eM y 

2 (1,6%), e paHeHMHMM rpy,nM y 9 (7%), e paHeHMHMM 

)t{MBOTa y 13 ( 10 ' 2%)' e paHeHMHMM IT03BOHOqHMKa y 

2 ( 1, 6%), e paHeHMHMM BepxHMX KOHeqHoeTeM y 

22 (17 ,2 %), e paHeHMeM HM)t{HMX KOHeqHoeTeM y 

11 (8,6%). PaHeHMH MarMeTpaJibHbIX eoey,noB BbIHB

JieHbI y 7 (5,6%) ITOeTyITMBWMX, ITOBpem,neHMe ee,na 

JIMI.l..J;HOro HepBa e pa3BMTMeM HeBpOJIOrMqeeKOM eMM

TI T OMa TMKM - y 9 ( 7%) paHeHbIX. 

ITpM ITOeTyITJieHMM paHeHbIX Ha 3TaIT KMIT M B03-

MOmHoeTM 8KeTpeHHOJ1 8BaKyau;MM B roeITMTaJib Ha 

3TaIT CMIT ITpOBO,D;MJIM TpaHeITopTHYIO MMM06MJIM3a

UMIO KOHeqHoeTM WMHOM ,I(MTepMxea, JieeTHMqHbIMM 

llIMHaMM MJIM rMITeOBbIMM JIOHreTaMM. IT pM HaJIMqMM 

npM3HaKOB ITOeTTpaBMaTMqeeKOM KOMITpeCCJ1J1 MJIM 

TI0 Bpem,neHMH cocy,nMeT0-HepBH0ro ITyqKa BbIII0JIHH

JIM eTa6MJIM3aLI;MIO OT JIOMKOB aITITa pa TOM BHewHeM 

qJMKCaLI;MM (Ta6JI. 3). 
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OeHOBHbIM MeTO,l.J;OM JieqeHMH orHeCTpeJibHbIX ITe

peJIOMOB 6e,npeHHOM K0CTM HBJIHJieH OCTeOCMHTe3 B 

aITITapaTax BHewHeM (f)MKcau;MM pa3JIMqHbIX MO,D;M(f)M

Kau;MM. II pM ITOCTyrrJieHMM paHeHoro c 8Tarra KMII e 

HaJIO:>KeHHbIM arrrra pa TOM BHewHeM (f)MKeau;MM Ha 8Ta

rre CMIT oeyu..i;ecTBJIHJIM ero pery JIMpOBKY MJIM rrepe

MOHTam. B 0,l.J;HOM CJIJT--:Iae TKaHM KOHeqHOCTM 6bIJIM 

rrpM3HaHbI He:>KM3Hecrroco6HbIMM, qTO ITOTpe6oBaJIO 

BbIIIOJIHeHMH aMrryTaIJ;MM Ha ypOBHe BepxHeM TpeTM 

6e,npa. IlpM KpaeBbIX OrHeCTpeJibHbIX rrepeJIOMax orre 

paTMBHOe BMewaTeJibCTBO Ha KOCTM He rrp0B0,D;MJIM 

(Ta6JI. 4). 

Ta6n. 1. Pacnpe,n,eneHl/le paHeHb/X B 388//ICI/IMOCTI/I OT flOKa

fl//138Lf,I/II/I OrHBCTPBflbHO,O nepenoMa 6e,n,peHHO/II KOCT//1 

Kom1qecTBO paHeHhrx 
JioKaJiwsaQMJI nepeJioMa 

a6c. % 

H vDKH.H.H TpeTb 6e,n;peHHOM K0CTM 45 35 ,2 

Cpe,n;HHH TpeTb 6e,n;peHHOM K0CTM 34 26,5 

BepxH.HH TpeTb 6e,n;peHHO:ti K0CTM 29 22,7 

Ille:tiKa 6e,n;peHHOi1I K0CTM 7 5,5 

,[(MCTaJibHbIM 3IIMcpM3 5 3,9 

IIo,n;BepTeJibHbIM rrepe.rroM 3 2,3 

"9:pe3BepTeJibHbIM rrepe.rroM 3 2,3 

Be pTeJibH0-rro,n;BepTeJibHbr:ti rrepe.rroM 2 1,6 

Bcero ... 128 100 

Ta6n. 2. Pacnpe,n,eneHl/le paHBHb/X B 388//ICI/IMOCTI/I OT 81/1,D,8 

OrHBCTpenbHO,O nepenoMa 6e,n,peHHOIII KOCT//1 

KoJiw-IeCTBO paHeHhIX 
B w.n; nepeJioMa 

a6c. % 

OcKOJib l'.rn Tbr:n 97 75,8 

MHoroocKOJib qa Tbr:n 19 14,7 

KpaeBo:n 7 5,5 

B MHToo6pa3HbIM 2 1,6 

,Ubrpqa TbIM 2 1,6 

B Ko.rroqeHHbri11: 1 0,8 

Bc ero ... 128 100 

Ta6n. 3. l.facmrn npl/lMBHBHI/IR pa3fll/l'-{Hb/X 81/1,D,OB I/IMM06//l

fll/l38Ll,I/II/I Ha 3Tane KMn 

KoJIJ/Il'.IeCTBO paHeHhIX 
B w.n; Jie'-IeHMH 

a6c. . o/o 

CKeJieTHOe BbITHJKeHMe 31 24,2 

III:irna ,[(MTepMxca 18 14,1 

fMIICOBa.H MMM06MJIM3au;MH 12 9,4 

JiecTHJ.1qHa.H lllMHa 9 7,0 

ArrrrapaT MKU-01 18 14,1 

ArrrrapaT KCT 13 10,2 

Arrrra pa T 11.rrMsa po Ba 10 7,8 

Arrrra pa T UMTO 9 7,0 

Arrrra pa T K,I(A 8 6,2 

Bcero ... 128 100 
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Ta6n. 4. Bl1,ll,bl onepaTvTBHb /X BM e WaTenb CTB Ha 6e,£J,pBHHOilT 

KOC TvT ( 3ran CMn) 

Ko.nr,rq ecTBO paHeHblX 
B r,r,n: Jieq eHJtIR 

a6c. % 

OcTeocMHTe3 B arum pa Te BHenrne:iii: 107 83,6 
cpm~cau;1111 

OcTeocMHTe3 crr11u;aM11 K11p1IIHepa 10 7,8 
M TpaMe,n;y JIJUipHbI:W 0CTe0CMHTe3 

lIITM<pTOM UMTO 
2 1,6 

OcTeOCMHTe3 rr.rraCTMHO:W 1 0,8 
AMrryTau;m=r 6e,n;pa 1 0,8 
He rrp0Bo,n;11.rroch 7 5,5 

Bcero ... 128 100 

B cooTBeTCTBMM c P occMMCKMMM KJIMHMq ecKMMM 

peKOMeH,z:i;au;m::rMM ITO ,n;MarHOCTMKe' JieqeHMIO M ITpO
qmJiaKTMKe B T3O [ 13] Bee p aHeHbi e 6bWM OTHeceHbI 
K rpyITITe BbICOKOro pMCKa p a3BMTMH BT3O, a y 84 ,4% 
paHeHbIX BbIHBJieHO 6oJiee Tp ex cpaKTOp OB pMCKa pa3-
BMTMH BeH03HOrO TPOM603a. 

B 3aBMCMMOCTM OT o6n eMa Mep oITpMHTMM, HaITp aB
JieHHbIX Ha ITPOCf)MJiaKTMKY BT3O, 6bWO BbI,n;eJieHO 
,D;Be rpyITITbI ITOCTpa,z:i;aBlllMX. 

B OCHOBHYIO r pyITITY BOlllJIM 70 (54 , 7%) paHeHbIX B 
B03pacTe OT 19 ,n;o 44 JieT co cpe,z:i;HeM MaCCOM TeJia 
83,2 ±5, 7 Kr, KOTOpbIM Ha 3TaITe K MII ITpOBO,D;MJiacb 
cpa pMaKOITpOCf)MJiaKTMKa HecppaKLI;MOHMpOBaHHbIM re 
ITa pMHOM (Hct>f) ITO 2500 - 5000 M E 3 - 4 pa3a B cyTKM 
B TeqeHMe 1- 6 ,z:i;HeM ,n;o MOMeHTa 3BaKyau;MM. H a ::na
ITe CMII KOM6MHMpoBaHHaH ITp ocpMJiaKTMKa BT3O 
COCTOHJia M3 MeXaHMq ecKMX (3JiaCTMqecKoe 6MHTOBa 

HMe, KOMITpeccMOHHbIM TPMKOTa:>K, ITepeMe:>KaIOr..u;aHCH 
ITHeBMOKOMrrpecCMH) M cpapMaKOJIOfMqecKMX MeTO,Ll;OB. 
PaHeHbIM Ha3HaqaJIM r errapMHbI pa3JIMqHoM MOJieKy
JIHpHoM MaCCbI B Teq eHMe Bcero BpeMeHM rrpe6brna
HMH B CTaIJ;MOHape (47 ,1±9, 5 cy T): Hct>r ITO 5000 ME 
4 pa3a B cyTKM rro,n;KO:>KHO MJIM HM3KOMOJieKy m :rpHbie 
rerrapMHbI (HMf) : Ha,n;porrapMH KaJibLI;MH (cppaKCMITa
p11H) 5700 M E (0,6 MJI) 1 pa3 B cyTKM; 3HOKCarrapMH 
HaTpMH (KJieKCaH) 600 0 M E (0 ,6 MJI) 1 p a3 B cyTKM; 
,z:i;aJibTerrap MH HaTp MH (cpparMMH) 7500 ME (0 ,3 MJI) 
1 pa3 B cyTKM. B CBH3M C OTCYTCTBMeM B03MO:>KHOCTM 
orrpe,z:i;eJieHMH aKTMBHOCTM X a- cpaKTopa ,n;o3y HMr 
paccqMTbIBaJIM n o Macce TeJia p aHeHor o, y Ka3aHHOM B 

Me,Ll;MLI;MHCKOM KHM:>KKe ' M OKpyr JIHJIM B COOTBeTCTBMM 
C peKOMeH,n;au;MHMM B MHCTP YKLI;MHX cp11pM-rrpOM 3 B0-

,n;MTeJieM. 

HaJI11q 11e ,n;ecpeKTOB KO:>KHbIX ITOKpOBOB ITOCJie MHO

:>KeCTBeHHbIX or HeCTp eJibHbIX OCKOJIOqHbIX paHeHMM 
KOH eqH OCTeM o rpaH11q11BaJIO MCITOJib3OBaHMe MexaHM

qec KMX M eTO,Ll;OB rrpocpMJiaKTMKM. IlepeMema10r..u;aHCH 

ITHeBMOKOMrrpecCMH 6bwa rrpoBe,n;eHa 18 ( 14%) paHe
HbIM. II p ou;e,n;y pbl BbIITOJIHHJIM eme,n;HeBHO 2-3 pa3a B 

c yTK M ,n;o MOMeHTa aKTMBM3aLI;MM , ,Ll;JIMTeJibHOCTb Kyp

ca COCTaBMJia B cpe,n;HeM 23 , 1 ±5,3 ,Ll;HH. 

UeJibIO 3JieKTpOMMOCTMMY JIHLI;MM MbilllLI; roJieHeM 
6bmO y JIYqlllMTb pa6oTy MbillleqHo- BeH03HOM ITOMITbI 

(MBII), yMeHblllMTb rraToJior11qecKy10 BeH03HYIO eM-
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KOCTb M ITOBbICMTb K08cpcp11u;11eHT ITOJie3HOfO ,n;eMCTBMH 

MBII. Ilpou;e,z:i;ypbr 6bwM rrpoBe,n;eHbI 14 (10,9%) p a
H e HbIM C M3OJIMpOBaHHbIMM orHeCTpeJibHbIMM paHe 

HMHMM 6e,z:i;pa c ITOMOI..LI;bIO arrrrapaTa Veinoplus D VT 
em e,z:i;H eBHO ITO cx eMe rrpo,n;OJI:>KMTeJib HOCTbIO ,D; 0 
20 MMH B Teq eHMe 18,3±4,1 ,D;HH. 

B KOHTpOJibHYIO rpyrrrry BOlllJIM 58 ( 45,3%) p aHe
HbIX B B03pacTe OT 19 ,D;O 3 7 JieT co cpe,n;HeM MaCCOM 
TeJia 8 1,1±9,2 Kr , KOTOpbIM Ha 3Tarre KMII rrpocpM
JiaKTMKa BT3O He rrpoBO,D;MJiacb. Ha 3Tarre CMII OHM 
ITOJiyqaJIM cpapMaKorrpocpMJiaKTMKY corJia CHO KJIMHM
q ecKMM p eKOMeH,z:i;au;MHM [ 13]: Ha,z:i;porra pMH KaJibIJ;MH 
(cppaKCMrrapMH) ITO 2850 ME (0, 3 MJI) 1 pa3 B cyTKM; 
3HOKcarrapMH HaTpMH (KJieKCaH) ITO 4000 ME (0,4 MJI ) 
1 p a3 B cyTKM ; ,n;aJibTerrapMH HaTpMH (cpparMMH) TIO 
250 0 ME (0 ,2 MJI) 1 pa3 B cyTKM B TeqeHMe 16- 20 

,D;HeM C MOMe HTa rocrrMTaJIM3 aLI;MM. 

AHTMarperaHTHaH TepaTIMH rrpeITa pa TOM TpeHTaJI 
B ,z:i;o3e 5 MJI B cyTKM BHYTPMBeHHO KarreJibHO 6bIJia 
rrpoB e,D;eHa 15 (21 ,4%) paHeHbIM OCHOBHOM rpyrrrrbI M 
12 (20 ,7%) - KOHTpOJibHOM B rrepMo,n; c 5-e ITO 12- e 
cyTKM JieqeHMH. 

Y JibTpa3BYKOBoe aHrnocKaH11poBaHMe (Y3AC) co
cy,z:i;o B BbIITOJIHHJIM Ha arrrrapaTax 3KCrrepTHOfO KJiacc a 

C MCITOJib30BaHMeM JIMHeMHbIX ,n;a TqMKOB qacTOTOM OT 
5 ,z:i;o 12 Mfu;. KpoMe Toro , B pa6oTe 11crroJib30BaJIM 
M06MJibHbIM y JibTpa3BYKOBOM cKaHep MicroMaxx 
( «Son osite», CIIIA). AHrMocKaH11poBaH11e BeH KOHeq
HOCTeM npOBO,Ll;MJIM rrpM rrocTyrrJieHMM B fOCITMTaJib M 
q ep e3 5- 7 ,z:i;HeM B ITOCJie,n;y10r..u;eM, a TaKme rrepe,z:i; one
p a TMBHbIM BMe llla T e JibCTBOM M B ITOCJieorrepau;11OHHOM 

rr epM o ,z:i; e . IlpM BbIHBJieHMM BeH03HbIX TpOM6030B 
Y3AC ocy r..u;ecTBJIHJIM 1 pa3 B 2-3 ,n;HH. 

K oHTpOJib 3a rrpoBO,D;MMOM aHTMTpoM60T11qecKOM 
rrpo cpMJiaKTMKOM Ha 3 Tarrax JieqeHMH paHeHbIX Bbl 

ITOJIHHJIM rryTeM o u;eHKM CMCTe MbI reMOCTa3a C MCCJie 

,n;oBaHMeM TpOM6ou;11TapHoro 3BeHa M KOaryJIHLI;MOH
HOM aKTMBHOCTM. IlepBbIM 3TaITOM cq11TaJIM 1-2 - e cyT
KM ITOCJie paHeHMH, II - 4 - 5-e cyTKM, qTO B 60Jib
lllMHCTBe CJiyqaeB COOTBeTCTBOBaJIO ITOCTYITJieHMIO 
paHeHor o Ha 3Tarr CMII, III - 9-10-e cyTKM, IV -
14-1 5-e cyTKM , V - 19-20-e cyTKM, VI - 29-30-e 

cyTKM , VII - 35-e cyTKM M 6oJiee CTaIJ;MOHapHOfO Jie

qeHMH. 

II p OTOKOJI r eMOCTa3MOJIOr11qecKoro o6cJie,n;oBaHMH 
paHeHbIX BKJIIOqaJI: aKTMBMpoBaHHOe qacTMqHo e 

TpOM60rrJiaCTMHOBOe BpeMH (A "9:TB), rrpoTpOM6M_HO
BOe BpeMH B BM,n;e M e m,z:i;yHapo,n;Horo HOpMaJIM3OBaH

HOro OTHOllleHMH (MHO), TpoM6MHOBOe BpeMH, KOH
u;eHTpau;1110 cpM6pMHOreHa, co,z:i;ep:>KaHMe paCTBOpMMbIX 
KOMITJieKCOB cpM6pMH-MOHOMepoB (PKct>M), KOHLI;eHT
pau;1110 D-,n;11Mep0B , aKTMBHOCTb aHTMTpoM6MHa III 
(AT-III) 11 rrpoTeMHa C , XIIa-3aBMCMMbIM cp116p11Ho

JIM3, arperau;110HHYIO aKTMBHOCTb TpoM6ou;11ToB, on -
. pe,n;eJIHeMyIO Typ6y,n;11MeTp11qecKMM MeTO,D;OM C MC

ITOJib3OBaHMeM B Ka qeCTBe MH.D:YKTOpOB pMCTOLI;eTMHa 

M A,Uct>, 3TaHOJIOBbIM TeCT. 

KpoMe Toro, 6brJI 113yqeH aJIJieJibHbIM ,UHK-rroJI11-

Mopcp113M reHOB, rrpMHMMaIOI..LI;MX yqacTMe B rrpou;ec c e 

TpOM6oo6pa30BaHMH, C MCITOJib30BaHMeM TeXHOJIOfMM 
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n oJrnMepa3HOM u;emrnM peaKLI;MM (ITUP) noJIMMOpq)M3-

Ma ,IJ;JIMH pecTpMKD;M0HHbIX tj:)parMeHTOB ITUP- rrpo

,n;yKTa. Ii1ccJie,n;oBaH aJIJieJibHbIM TIOJIMMOpq)M3M reHOB, 

K0T0pbie 6bIJIM YCJIOBHO pa3,IJ;eJieHbI Ha 3 rpyrrrrbI: 

1) reHbI, KO,D;MpyI:OIJJ,Me KOMITOHeHTbI ITJia3MeHHOfO 

3B e Ha reMOCTa3a: tj:)aKTOpbI CBepTbIBaHMH KpOBM I , II, 
V , XII, MHrM6MTOp aKTMBaTopa nJia3MMH0reHa TMna I 
- PAI-1; 

2) reHbI, K0,D;MpyI:OIJJ,Me KOMTIOHeHTbI TPOM60D;MTa p

HbIX peu;errTopoB, onocpe,n;yI:OIJJ,MX npou;eccbI a,n;re3MM 
11 arperau;MM KpOBHHbIX nJiaCTMHOK: HP A-1, HP A-2 , 

TpoM6ou;MTapHbIM peu;emop A,Ucp P2Y12; 

3) reHbI KOMITOHeHTOB, BOBJieqeHHbIX B naToreHe3 

3H,IJ;OTeJIMaJi bHO M ,n;Mctj:)yHKD;MM: Gpia C677T 
(MTHFR). 

ITepeq eHb MCCJie,n;yeMbIX reMOCTa3MOJIOfJ1l-IeCKMX 

TeCTOB onpe,n;eJIHJIM B 3aBMCMMOCTM OT noKa3aHMJ1. 

CTa TMCTMqecKyI:O o6pa6oTKY ,n;aHHbIX npoBO,IJ;MJIM 

c nOMOIJJ,bI:O KOMTibI:OTepHbIX rrporpaMM Excel- 2010 , 

ST A TISTICA- 7 .0, BMocTa TMCTMKa ,n;JIH Windows 

(Microsoft / Windows-7 ). ,UJI.r1 ou;eHKM ,nocTOBepttoc

T M Mem,ny BeJIW--IMHaMM MCITOJib3OBaJIM t - KpMTepMM 

C T bI:O,[(eHTa, M eTO,[(bI HerrapaMeTp11qecKOJ1 CTaTMC

T MKM. 

PE3Y JlbTATbl M OECY,K,UEHME 

HM y O,IJ;HOfO M3 nOCTpa,n;aBlllMX ,n;o paHeHMH KJIM -

HMqecKMX npM3HaKOB BeH03HOfO TPOM603a BbIHBJieHO 

He 6bIJIO. TpoM603 r Jiy6oKMX BeH HM:>KHMX KOHeqHOC 

TeM no ,n;aHHbIM Y3AC ,n;MarnocTMpoBaH y 51 (39,8%) 
p aHeHor o ( Ta6JI. 5 ). 

II p M ,n;p yrMx BM,n;ax one pa TMBHoro JieqeHMH TfBHK 

He BbIHBJieHO. H ecMOTpH Ha TO qTo qacTOTa TpOM6o

TMqecKMX OCJIO:>KHeHMM y paHeHbIX OCHOBHOM rpyrrnbI 

n o cpaBHeHMI:O c KOHTpOJibHOM rpyrrnoM 6bIJia HM:>Ke 

(OR=0,3027 ; 95% Cl 0,1446-0,6335 ; p=0 ,0015), Bee 

:>Ke ,n;aHHbIM noKa3aTeJib OCTaeTCH BbICOKMM (27,1 %), 

q T O MOJKeT CBM,IJ;eTeJibCTBOBaTb O He,IJ;OCTaToqHOCTM 

rrpMMeHHeMbIX B HaCTOHIJJ,ee BpeMH Mep ,IJ;JIH npotj:)M

JiaKTMKM B T3O y paHeHbIX c ornecTpeJibHbIMM rrepe

JIOMaMM 6e,n;peHHOJ1 KOCTM. 

TpoM603bI BeH 6e,z:i;pa qaIJJ,e ,IJ;MarHOCTMpOBaJIM Ha 

II - III ::narrax MCCJie,n;oBaHMH, TpoM603bI BeH roJieHM 

- Ha IV. Y 4 (3,2%) paHeHbIX c TpoM6o30M BeH 6e,n;pa 

IT0Bpe:>K,n;eHHOM KOHeqHOCTM 6bIJI BbIHBJieH TPOM603 

BeH KOHTpaJia TepaJibHOM KOHeqHOCTM (pMc. 1 ). 

Y paHeHbIX c orHeCTpeJibHbIMM nepeJIOMaMM 6e,n;

p eHHOJ1 KOCTM npeo6Jia,n;aJIM OKKJII:03MpyI:OIJJ,Me TpOM-

603bI BeH 6e,n;pa ( 46,1 %) M roJieHM ( 42,3%). Cpe,n;M He

OKKJII:03MpyI:OIJJ,MX BeHO3HbIX TpOM6030B (34,6%) B 3 
(5, 8%) CJiyqaHX 6bIJia BbIHBJieHa Heq)MKCMpOBaHHaH 

BepxylllKa TPOM6a ,IJ;JIMHOM ,n;o 7 MM, TpaHCq)OpMMpo

BaBWaHCH, no ,n;aHHbIM ,IJ;MHaMMqecKoro Ha6JII:O,IJ;eHMH, 

B npMcTeHoqHbIM TpoM6. OcTaJibHbie TpoM603bI MMe

.JIM npMCTeHoqHbIM xapaKTep (Ta6JI. 6). 

HapyllleHMe TPOM60LI;MTapHoro M KoaryJIHD;MOHHO

r o reMOCTa3a 6bIJIO BbIHBJieHO y 45 (64,3%) paHeHbIX 

0CHOBHOM M 49 (84,5%) - KOHTpOJibHOM rpyrrrrbI. 

AKTMBMpOBaHHOe qacTMqHoe TpOM60nJiaCTMHOBOe 

BpeMH onpe,n;eJIHJIM y nocTpa,n;aBlllMX, noJiyqaBlllMX 
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Ta6n. 5. '-1acrnrn T[BHK y paHeHbtX c ornecrpenbHbtM/11 ne
penoMaM111 6e/l,peHHOIII KOCT/11 

OcHOBHa.H KoHTpOJibHa.H 
rpyrrrra rpyrrrra 

B v1p; JietJ:eHMR (n=70) (n=58) 

a6c. % a6c. % 

OcTeoc11HTe3 B amm pa Te 18 25,7 31 53,5 
BHenrneif tj)11Kca:u;1111 

0 cTeOCMHTe3CITMIJ;aMM 
1 1,4 1 1,7 K:wpnrnepa - rocpMaHa 

Bcero ... 19* 27,1 32 55,2 

* p<0,05. 

Ta6n. 6 . XapaKTep BBH03Hb/X TPOM6030B np111 ornecrpenb
Hb/X nepenoMax 6e/l,peHHO/II KOCT/11 

JloKaJIM3aQMR 

TpoM6o3 BeH 
6e,n;pa 

TpoM6o3 BeH 
roJieHM 

MJieocpeMo-
paJibHbIM 
TPOM603 

B cero ... 

0KKJII03Mpyio
I.IJ;MJ-1 TPOM603 

a6c. % 

19 36,5 

13 25,0 

2 3,9 

34 65,4 

HeoKKJII03Mpyio
I.IJ;Mi1 TPOM603 

a6c. 

5 

9 

4 

18 

% 

9,6 

17,3 

7,7 

34,6 

1i1Toro 

a6c. % 

24 46 ,1 

22 42,3 

6 11 ,6 

52 100 

H¢f: y paHeHbIX OCHOBHOM rpyrrrrbI OHO COCTaBMJIO B 

cpe,n;HeM 45 ,6±4,1, KOHTpOJibHOM rpyrrrrbI - 40 ,8 ± 3,6 

(p<0 ,05 ). IToJiyqeHHbie pe3yJibTaTbI yKa3bIBaI:OT Ha 

He,IJ;OCTa TOqHOCTb rerra pMHM3aD;MM y paHeHbIX o6eMX 

rpyrrn [ 14 ]. TaKme HM3KMe rroKa3a Te.JIM A "9:TB Ha tj:)oHe 

rena pMHOnpotj:)MJiaKTMKM MoryT 6bITb CBH3aHbI C pe-

3MCTeHTHOCTbI:O K rerra pMHY' 6oJiee BbipameHHOM y 

paHeHbIX OCHOBHOM rpyrrrrbI , CBH3aHHOJ1 C ,n;etj:)MD;MTOM 

AT-III , ycKopeHHbIM Bbrne,n;eHMeM renapMHa, rrOBbI

weHMeM KOHLI;eHTpau;m,1 q)M6pMHOreHa JIM6o pe3MCTeHT

HOCTbI:O , BbI3BaHHOJ1 JieKa pCTBeHHbIMM rrpena pa Ta MM 

[ 15 ]. IToKa3a Te.JIM MHO y rrocTpa,naBlllMX ocHOBHOM M 
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Puc. 1. YpoBeHb TPOM6onrr-recKoro nopamem1.H B cMcTeMe 

HIIB Ha 3Tanax Ha6.mo,z:i:e ttMH. 

n - J.1JieocpeMOpaJibHbIJ/I TpOM603 , ■ - TpOM603 BeH roJieHJ.1 , 
D - TpoM6o3 BeH 6e,n:pa. 
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KOHTpOJibHOM rpyrm C0CTaBJ1JIJi1 B c p e,n;H e M 1 ,3 ± 0 , 1 li1 

1,2±0,3 C00TBeTCTBeHH0 (p>0 ,0 5 ) . 

IloKa3aTeJII1 co,z:i;epmaH J1H qm6p I1H o r e H a li1 TpoM-

6J1HOBoro BpeMeHJ1 B rpyrrrrax CTaTJ1CTJ1q e cKJ1 3 HaqJ1 -

M0 He pa3JIJ1qaJIJ1Cb. II po,z:i;oJI:>KJ1TeJibH0CTb XIIa-3 a

BJ1C J1Moro ¢I16pli1HOJIJ13a C0CTaBJ1Jia B cp e,z:i; H e M 

12, 8 ± 2, 5 MJ1H y IT0CTpa,n;aBWJi1X 0CHOBH OM rpy rrrrbI li1 

14,1±3,5 Mli1H - KOHTpOJibHOM. 

YBeJIJ1qeHJ1e arperau;J10HHOM aKTJ1BH0 CTJ1 TpoM60 -

U:J1T0B c HaJIMqJi1eM rJ1rreparpe r a u;J1J1 6 bIJIO BbIHBJieH 0 

y 52 (74,3% ) li1 54 (93,1 % ) IT0CTpa,z:i;aB WJi1X 0CH OBHOM M 

KOHTpOJibHOM rpyrrrrbI C00TBeTCTBeHH0. 

]ifayqeHMe KOaryJIHIJ;MOHHOro reMOCTa3a ITOKa 3 a JIO, 

qT0 aKTli1BaIJ;MH CJi1CTeMbl CBepTbIBaHli1H Kp0B Ji1 rrp0I1C

X0,[I,Ji1Jia 3a cqeT IT0BbIWeHli1H TpOM6MHeM J1Ji1 Ji1 CHM:>Ke 

HMH aKTJi1BH 0CTM ecTeCTBeHHbIX aHTJi1K0a r yJIHHT0B : 

AT-III, rrpoTeJ1Ha C. B OCHOBHOM rpyrrrre CHM:>KeH J1e 

aKTMBH0CTM AT- III BbIHBJieHo B 15 , 7 % cJiyq aeB , rrpo 

TeMHa C - B 11,4% , B KOHTpOJibHOM rpyrrrre - B 4 6,6 

Ji1 15,5% cJiyqaeB C00TBeTCTBeHH 0 . A H aJili13 IT0Jiyq e H

HbIX pe3y JlbTa T0B I103B0JIJ1JI BbIHBMTb H aJIJ1q J;Ie rrp e,z:i; 

pacrr0JI0:>KeHH0CTJi1 K pa3Bli1Tli1IO TpOM60TJ1q ecKJ1X o c

JIO:>KHeHJ1J1 C rrepBbIX cyT0K IT0CJie rroJiyqeHli1H paHe 

HMH (pMC. 2, 3). 
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PMc. 2. CpaBHMT e JibHa R ~11HaM11K a aKTMBHOCTM AT-III. 
3 ,n;ecb v1 Ha p v1 c . 3- 5: * - ,ll;OCTOBe pHOCTb p a3JIW-rnti M em,n;y 

COOTB eTCTB Y IOI.IJ;v1Mv1 rpy nnaMM npv1 p <0,05. 
3 ,n;ecb v1 Ha pv1c . 3: ---c- - paHeHbie C TpoM603 0M, --8- -

paH e Hbie 6 e3 T P OM603a, ---0-- - Hv1)KH.H.H rpaHMU,a HOpMbI. 

P MC. 3. CpaBHJ1TeJibHaR ~J1HaMJ1Ka aKTJ1BHOCTJ1 n p oTeMHa C. 
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K aK Bli1,D;H0 Ha p MC. 2, 3, CHJ1:>KeH J1e aKTJi1BH0CT Ji1 

A T - III J1 rrpoTe J1Ha C Ha I :3Tarre Ha6JI10,z:i; e HJ1H J1MeJio 

M e cTo y paHe Hbrx 06eJ1x rpyrrrr . H a II -V 3Tarrax y 

60JibHbI X C B e H03 HbIMJi1 T p OM 603 a M J1 0TMeqeH0 3Ha q J,1-

T e JibH0e rroTp e 6Jie H Me AT- III J1 rrpoTeJ1Ha C , CBH3aH 

H oe c rrpou;e ccoM TpoM6oo6pa30BaHJ1H, M B03Bpa w;e 

Hli1e rroKa 3 aTe Jie M K H0pMe y paHe Hbrx 6e3 TpoM6 o 3 a. 

CHM:>Ke HJ1e aKTMBH0CTM A T - III M rrpoTeJ1Ha C H a V I 

3 Tarre Ha6JI10,n;e HJ1H y p aHeHbrx c TfBHK M0:>KeT 6bI Tb 

CBH3 aH0 C yBe JIMqe HJ1eM Ji1X ITOTpe6JieHJi1H Ha ¢ o H e 

0 TMe Hbl y 60Jibillli1HCTBa rrau;J1e HT0B ¢ a p MaK0JI0rMqe c 

K OM rrpo ¢J1JiaKT Ji1KJ1 , H e CM0TpH Ha coxp a HHIOill;y IOCH 

TpOM6MHe Mli1IO. 

Ma1-<: CMMaJibHbr e 3 Haqe Hli1H P K <t>M B 0 6eJ1x r p y rr 

rr a x 0TM e q e Hbl Ha II 3Tarr e H a6JIIO,[I,eH MH Ji1 C0CTaBJ1JIJi1 

1 1 , 2 ± 3, 1 Mr% ,D;JIH paH eHbI X OCHO BH OM rpyrrrrbI li1 

14,1 ±4,3 Mr% - KOHTpOJibHOM. ,II:aJibHeMw ee yMe H b 

w e HJ1e rroKa3a T e Jie M B o6e Mx rpyrrrrax Ha 3Tarrax H a -

6 JI10,n;e HMH CBH3 aH0 C rrpoBe ,z:i; e HJ1eM rrp o ¢li1JiaKTMKJi1 

B T3O. 3aBe pwe HMe ¢apMaKorrpo¢MJiaKTJ1KJ1 H a V I 

3 Tarre y rrau;M e HTOB KOH T p OJibHOM r p y rrrrbI rrpli1B eJIO K 

y B e JIJ1qe HJ1IO rroKa3a TeJieM PK<t> M Ha VII 3Tarre H a -

6 JI10,n;e HJ1H , qTo CBli1,D;eTeJib CTBye T 0 H aJIJ;IqJi1Ji1 TpOM6J1-

H e MJ1M Ha 3 0 - e cyTKJi1 IT0CJie paHe HMH ( p MC. 4) . 

AHaJIM3 p e3y JibTa T0B MCCJie ,n;oBaHMH D-,z:i;J1Me pa He 

BblHBMJI 3 Ha q J;IMbIX pa 3 JIJi1qJ;IJ1 ITOKa3a TeJieM paHe HbIX 

o 6 e li1X rpyrrrr Ha 60Jibillli1HCTBe 3 TaIT0B Ha6JIIO,[I,e H MH 

( pMC. 5). 
MaKCMMaJibHbre 3 Ha qeHJ1H D-,D;li1Mepa K0HCTa TI1po 

B aJI M Ha II 3Tarr e Ha6JIIO,[I, e Hli1 H , 0HJ1 C0CTaBJ1JI Ji1 

9 2 3, 2±83, 4 M 1 027 ,1± 115,4 y paHeHbIX OCHOBHOM li1 

K OHTpOJibHOM rpyrrrrbr cooTBe TCTBeHH0. Ha VII 3Tarr e 

Ha6 JIIO,D;e HMH 0TMe qeH0 3 aMe ,n;Jie HJi1e H0pMaJili13aIJ;Ji1 Ji1 

rr o Ka3aTe Jie M D-,n;J1Mepa y rrau;J1eHT0B KOHTpOJibHOM 

rpyrrrrbI , qTo M0:>Ke T 6bITb CBH3 aH0 C OTMeHOM ¢apMa 

K Orrpo¢li1JiaKTMKJi1. 

AJIJie JibHbIM ITOJIJ1Mop¢M3 M r e H0B 6 brJI M3 yqe H y 

21 paHe Horo OCHOBHOM rpyrrrrbl. Y 1 9 (90 ,5 % ) Ji13 H MX 

BblHBJieH0 OT 1 ,n;o 4 reHe TMqecKli1X MyTaIJ;Ji1M , y B eJIJ1 -

qJ1BaIOw;J1x pI1CK B03Hli1KH0B e Hli1H BT3O. TpoM603 rny -

6 0KJ1X B e H Hli1:>KHMX K0H e qHQCTe M ,[I,li1arH0CTli1p 0BaH y 
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PMc. 4. CpaBHMTe JibH aR ~irnaMMKa co~e pmaHMR PK<P M. 

---c- - OCHOBHa.H rpynna , --8- - KOHTpOJibHa H rpy n n a , 

---0-- - rpaHv1u,a HOpMb I. 
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13 ( 61, 9% ) paHeHbIX, MMeIOW)i1X reHeTv1qecKv1e ,z:i;ecpeK

Tbl CMCTeMbl reMOCTa3a . 

JieTaJibHbll1 MCXO,ll; KOHCTa TMpoBaH y 2 ( 1, 6% ) pa

HeHblX KOHTpOJibHOJ1 rpyrmbI C TIOBpem,z:i;eHMeM 06ev1x 

HM:>-KHMX KOHeqHOCTe11: y 0,ll;HOro - BHe3anHa.H CMepTb 

Ha 32 -e cyTKM JieqeHMH (T3JIA), y ,z:i;pyroro - Ha 8-e 

cyTKM JieqeHM.H Ha 3Tane KMII. BcKpb1Tv1e He npoBo 

,z:i;v1Jiocb no peJIMfJ103HblM MOTMBaM. TpoM603M60JIM.H 

MeJIKMX BeTBeJ1 JieroqHOJ1 apTepv1v1 KJIMHJ1qecKM 

,zJ;MarHOCTMpOBaHa y 1 (0,8% ) paHeHoro KOHTpOJibHOJ1 

rpy nnb1 Ha 6-e cyTKM nocJie paHemrn. 

BbIBO,Ubl 

1. 1..!acToTa TfBHK y paHeHbIX c ornecTpeJibHbI

MM nepeJIOMaMM 6e,z:i;peHHOJ1 KOCTM COCTaBJI.HeT 39,8% , 

T 3 JIA - 1, 6%. 

2. Ilpe,z:i;Jio:>-KeHHa.H cxeMa npocpvIJiaKTMKM BT3O 

p aHeHbIM c orHecTpeJibHbIMM nepeJIOMaMM 6e,z:i;peHHOJ1 

KOCTM, BKJI10qa10r..u,a.H npv1MeHeHv1e Hct:>r no 5000 ME 

4 pa3a B cyTKM TIO,ll;KO:>-KHO J,1JIJ,1 HMf: Ha,z:i;ponapv1Ha 

KaJibLI;MH 5700 ME (0,6 MJI); 3HOKcanapv1Ha HaTpMH 

600 0 ME (0,6 MJI); ,z:i;aJibTenapv1Ha HaTpMH (cpparMMH) 

7500 ME (0,3 MJI) 1 pa3 B cyTKM B coqeTaHMM c Mexa

Hw --re cKMMM MeTO,zJ;aMM npocpv1JiaKTMKJ1 C nepBoro ,ll;H.H 

IT0CJie TI0JiyqeHM.H paHeHM.H J,1 B TeqeHMe Bcero cpoKa 

Haxom,z:i;eHM.H B CTaLI;M0Ha pe ( 4 7,1 ± 9 '5 cyT) IT03B0JIMJia 

yMeHb WMTb K0JIJ1qecTB0 BeH03HbIX TPOM6030B Ha 

28, 1 % no cpaBHeHMIO c rpyrrno11 paHeHbIX , IT0JIT-IaB

IllMX TpoM6orrpocpv1JiaKTMKY cor JiacHo KJIMHv1qecKMM 

p eK0MeH,z:i;au;M.HM. 

3. :VfayqeHMe CMCTeMbl reM0CTa3a Bbl.HBMJI0 pa3-

BMTMe TpoM6MHeMMJ1 c nepBoro ,ll;H.H IT0CJie TI0JiyqeHM.H 

p aHeHM.H, coxpaH.HBWeMC.H B TeqeHMe 30 cyT JieqeHM.H 

J,1 Tpe6y10r..u,e11 ,ll;JlMTeJibHOJ1 K0ppeKIJ;J,1J,1 ,ll;Jl.H npe,z:i;0TB

p ar..u,eHM.H BT3O. 

4. HaJiv1qv1e y 61, 9% paHeHbIX c TfBHK reHeTv1-

q e c Kv1 x ,z:i;ecpeKTOB CMCTeMbl reMOCTa3a yKa3bIBaeT Ha 

rr epcrreKTMBHOCTb MCCJie,zJ;OBaHMJ1 Ha rrpe,z:i;MeT Bbl.HB

JieHM.H HaCJie,zJ;CTBeHHbIX TPOM6ocpv1JIMJ1 ,ll;Jl.H npOrH0-

3Mp0BaHM.H pa3BMTMH BT3O. 
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!ll(!Jc3!lXPu1JJ/lJJ6M !l{fli!YMJlJDuf / 
CEPfEM HHKOJIAEBJiq II3MAJIKOB 

25 ceHrn6pR 2015 r. l1CTTO/IHl-1/IOCb 60 neT C.H. l13Ma/IKO
BY - LIOKTopy MeLII1Ul1HCKl-1X HayK, npoc:peccopy, 3aseny10we
MY Kac:penpoi1 TpaBMaTO/IOrnl-1, opToneLil-11-1 1-1 nO/Il-1K/Il1Hl-14eC
KOI1 x11pyprn1-1 l-1HCTl-1TYTa nocnen1-1n/IOMHOro o6pa30BaHI1R 
CaMapcKoro rocynapcTBeHHoro Men1-1u11HcKoro yH11Bepc11TeTa , 
npencenaTemo CaMapcKoro pernoHaIIbHoro 0TneneH1-1R Acco
u11au1111 TpaBMaTO/IOfOB l1 opToneLIOB Pocc1-111 . 

C.H. l13MaIIKOB pon1-1nrn B r. Ky116b1wese B ceMbe yLJ1-1Te
ne11 . Brn TpynosaR nemenbHOCTb CepreR H1-1Konaes114a CBR-
3aHa c CaMfMY, KOTOpb111 OH OKOHLJ11n c orn11LJ1-1eM B 197 8 r. 
nocnenosaTenbHO npowen see 3TanbI c:popM1-1poBaH11R spaLJa , 
HaY4HOro pa6oTHI1Ka l1 npenonaBaTe/IR BbICWel1 MeLil-1Ul1HCKOI1 
WKO/Ibl - 6bI/I K/Il1Hl14eCKl-1M, 6onbHl-14HbIM OpLII1HaTopoM , 3a
BeLiyIOWI1M OTLieneHI1eM TpaBMaTO/IOfl1l1 , aCCI1CTeHTOM , 3aTeM 

LIOUeHTOM Kac:peLipbI TpaBMaTonorn1-1 , opToneLII1l1 1,1 BOeHHO
noneBOI1 x1-1pyprn1-1. B 1986 r. 3aw11rnn n11cceprnumo Ha 
COl-1CKaH1-1e Y4eHOI1 CTeneHI1 KaH1rnnaTa MeLII1Ul1HCKI1X HayK, B 

1993 r. CTaII LIOKTOpOM MeLII1Ul1HCKl1X HayK. 

C 1994 r. no HaCTmiwee BpeMR OH HB/IHeTCR 3aBeLiyIOWI1M 
Kac:peLipbI TpaBMaTO/IO fl-111 , opTonen111-1 1-1 nO/Il-1K/Il1Hl14eCKOI1 

x11pyprn11 1-1HCTI1TYTa nocnen1-1nnoMHoro 06pa3osaH1-1H (v1nO) . 
C ceHrn6pH 2002 r. no anpenb 2014 r. pa6oTan n1-1peKrnpoM 
v1no, npopeKTOpOM CaMfMY no nocnen11nnOMHOMY 06pa30-
BaHl-1IO 11 neLJe6Hoi1 pa6oTe. BHec 6onbwoi1 BK/IM B pean113a
u1-110 pa3pa60TaHHOI1 B yH1-1Bepc1-1TeTe KOHUenu1111 HenpepbIB
HOI1 nOLifOTOBKI1 Bb!COKOKBan1-1c:p11u1-1poBaHHbIX Bpa4e6Hb!X KaLI
poB. 

6onee nsanuarn neT 3aBeLiyH Kac:peLipoi1 , C.H . l13ManKoB 
CMOr npespaTl-1Tb ee B MOWHbll1 HaY4HO-npaKTl14eCKI1I1 ueHTp 
no nonroTOBKe Bpa4el1 TpaBMaTO/IOroB-OpTOITeLIOB l1 non11-

K/Il1HI14eCKl-1X x11pyproB. Pa6oTa B03rnasnHeMoi1 npoc:pecco
poM C.H. l13MaIIKOBbIM Kac:peLipbl l1MeeT npe11MywecTBeHHO 

npaKTl1LJecKyIO HanpasneHHOCTb, aKueHT B Hel1 CLienaH Ha 

yKpenneHI1e aM6ynaTOpHO-nO/Il1K/Il-1Hl14eCKOI1 cny.rK6bI , BHenpe
Hl1e COBpeMeHHblX MeLil1Ul1HCKl-1X TeXHO/IOfl1I1 B ITOBCeLIHeB

HYJO Bpa4e6HYJO npaKT11KY. 
npoc:peccop C.H. l13MaIIKOB - Bpa4 BbICWel1 KBan11c:pI1Ka

Ul-10HHOI1 KaTerop1111 , OnbITHbll1 K/Il-1Hl-1Ul-1CT , ocywecTB/IHIOWl1I1 

6onbWOI1 o6beM neLJe6HOI1 11 KOHCY/IbTaTI1BHOI1 ITOM0llll1 6onb
HblM CaMapcK011 o6nacrn. 

O6nacTb HaYLJHbIX 11HTepecoB npoc:peccopa C.H . l13ManKo
Ba: COBepweHCTBOBaH11e TeXHO/IOfl111 CTa6l1/IbHOro 0CTeOCI1H
Te3a, cyxo.rK11/IbHO-MbIWeLJHaH nnacT11Ka, x11pypr11LJecKoe ne4e
HI1e nau11eHTOB C TpaBMaMl1 11 3a6oneBaHl1HMl1 IT03BOH04Hl1Ka, 

non1-1TpaBM011 . OH RBnHeT
CR coaBTOpOM Tpex rnaB B 
Hau110HanbHbIX pyKoson
CTBax no TpaBMaTO/IOfl-11-1 
1-1 opTonen1111 1-1 no opra
Hl13au1-11-1 3LipaBooxpaHe
Hl1H' aBTOpOM Tpex MOHO
rpac:p1111, 276 HayLJHbIX pa-
6oT, 48 11306peTeH1111, 3a
w1-1we H H bl X n a Te HT a M l1 
Pocrni1cKoi1 cf:>eLiepau1-111 . 
fleCRTKI1 pa3pa6oTaHHblX 
11M cnoco6os n11ar HocT1-1-
KI1 1-1 ne4eHl-1H naTO/IOfl1l1 

opraHoB onopbI 11 LIBl-1.rKe
HMR BHenpeHbl B noBCeLI-
HeBHYIO npaKTl-1KY TpaBMaTO/IOfl-14eCKI1X OTLie/IeHl-111 CTaUI10Ha
poB CaMapcKoi1 06nacT1-1 11 Lipyrnx pernoHOB Pocc1111. 

C .H . l13ManKOB B TeLJeH11e nHTI1 neT BbmonHHn 06maHHo
cT1-1 Y4eHoro ceKpeTapH Accou11au1111 TpaBMaTO/IOfOB l1 OpTo 

neLIOB Pocc1111 , B HaCTORWee BpeMH HB/IReTCR npe3l1LieHTOM 

CaMapcKoi1 o6nacTHoi1 Accou11au1-111 Bpa4ei1 ; npencenaTeneM 
CaMapcKoro per1-10Ha/IbHoro 0TneneHI1R Accou11au1111 TpaBMa
Tonoros 1-1 opTonenos Pocc1-111 ; npencenaTeneM O6wecTBeHHo
ro COBeTa npl1 Ml1Hl1CTepCTBe 3LipasooxpaHeHI1R CaMapCKOI1 

06nacT1-1; npencenaTeneM O6wecTBeHHoro coBeTa no 3aw1-1Te 
npas nau11eHTOB np11 YnpaBneH1111 Poc3npaBHaLI3opa no C a
MapcKoi1 06nacT11 ; LJneHoM Cosern Hau110HanbH011 Men11u11Hc
Ko11 nanaTbI , 3aMecT1-1TeneM npencenaTenH y4e6Ho-MeTOLII1LJec
Ko11 KOMl-1CCI1l1 no TpaBMaTO/IOrnl1 l1 OpTOITeLII1l1 YLJe6Ho-MeTo
LII14eCKOro 06beLII1HeHI1H no MeLII1Ul1HCKOMY 1,1 c:papMaueBTJ,1 -
LJeCKOMY 06pa3osaH1110 BY30B M11H3LipaBa Pocc1111 ; 4/IeHoM 
Koopn11Hau110HHoro KOMI1TeTa OTneneHI1H UeHTpanbHOI1 arre
crnu110HHOI1 KOMI1CCl-11-1 B npI1B0/I.rKCKOM c:penepaIIbHOM OKpy

re . 
C.H . l13ManKOB - ornl14Hl1K 3LipaBooxpaHeHI1H Pct:> , 3ac

ny>KeHHbII1 Bpa4 P<P , naypeaT npeMI1l1 npaBI1Te/IbCTBa P<P , 

naypeaT r y6epHcK011 npeM111:1 . Ero Tpynon10611e , nenarornLJec
Koe MacTepCTBO ' opraHI13aTOpCKI111 TanaHT) l1CKpeHHOCTb 1,1 

no6po>KenaTe/IbHOCTb B OTHOWeHI1HX CHI1CKa/Il1 3acny.rKeHHOe 

yBa>KeH11e Konner no pa6oTe , y4aw11xrn 11 nau11eHTOB. 
OT Bce11 nyw11 no3npaBnHeM npoc:peccopa C .H . l13ManKO

Ba c 10611neeM 11 >KenaeM eMy KpenKoro 3LIOpOBbH, 6naronony-
4l1H l1 nanbHel1Wl1X TBOp4eCKI1X ycnexoB . 

IlpaefleHue CaMapcK020 peiuoHaflbH020 omoeJZeHUfl Accou,uau,uu mpaeMamoflowe u opmoneooe Poccuu, 
peoKOJlfle2ufl ;;1cypHGila <<BecmHuK mpaeMamoflo2uu u opmoneouu UM. H.H. llpuopoea>> 
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BJIIUIHME IIPE)];OIIEPAUMOHH0.0 MH<l>Y3l1M C IIPMMEHEHMEM 
AHTMOKCM)];AHTOB-AHTMflIIIOKCAHTOB HA IIOKA3ATEJIM UEHTPAJibHOM 

fEMO)];lIHAMMKM Y IIO)KlIJihIX IIAI(lIEHTOB BO BPEM11 AHECTE3MM II OIIEPAUMM 
B CB113M C IIEPEJIOMOM BE)];PEHH0.0 KOCTM 

B.F. BacuflbKOBJ B.H. MapuHiteeJ A.<P. Kapnoe) H.F. EMefluHa 

fBOY ,n;rro «IleH3eHCKJ111 J1HCTMTYT ycoBepweHCTB0BaHMR Bpaqei1» MMH3,n:paBa PocCMM, 

fBY3 «ropo,n:cKaR KJIJ1HJ11..JecKaR 6oJibHMu,a cKopo11 Me,n:r1u,r1HcKoi1 noMOllJ,M MM. r.A. 3axapbMHa », IleH3a , P<P 

B cmambe 3ampoHyma npo6JZeMa 6e3onaCHocmu nau,ueHm08 noJ1CuJZ020 803pacma c nepeJZoMa
Mu 6eapa 80 8peMfl onepamU8H020 8MeutameJZbCm8a. Pa3JZU itHbLe 8Uabl aHecme3UU (pecUOHap
HQfl u o6U'1afl) oKa3bL8aJOm JWK npflMoe, maK u onocpeao8aHHOe 8JZUflHUe Ha napaMempbL 
ceMoawtaMUIW. O6cJZeao8GHO 90 nau,ueHm08 (cpeaHuU 803pacm 68,4±4,2 20aa), K0m0pble 
pa3aeJZeHbl HQ a8e cpynnbt no 8uay aHecme3UU: 3nuaypaJZbHQfl U 06U'1Gfl HQ 0CH08e nponOqJOJZQ U 
Ce80rpll!OpaHa C KayaaJZbHblM 6JZOKOM. B KQJICaou U3 2pynn aflfl npeauHrpy3UU nepea 8btn0JZHe
HUeM aHecme3U0Jl02UitecK020 noco6Ufl ucn0JZb308QJZU pa3JZUitHble UHqJY3UOHHbte cpeabl (pa 
Cm80p PuH2epa, perpopmaH 10%, MarpycoJZ, KapauoKcunuH). O67JeKmoM uccJZeao8aHufl fl8JZfl
JZacb U,eHmpaJZbHQfl ceMoauHGMUKQ. Ou,eHU8QJZU CJZeayJOU'1Ue napaMempbl: cpeaHee apmepuaJZb
H0e aa8JleHUe, itacmomy cepaeitHblX COKPGU'1eHUU, cepaeitHb/U 8bl6poc u cepaeitHblU uHaeKc, 
yaapHbLU o6oeM u yaapHbLU uHaeKc, o6U'1ee nepurjJepuiteCKoe cocyaucmoe conpomu8JZeHue. 
II01w3ameJZu rjJuKcupo8aJZu Ha HeCK0JZbKUX 3manax aHecme3uu u onepau,uu. HauMeHee 8btpa
:>1CeHHbte U3MeHeHUfl ceMoauHGMUKU y n0JICUJlblX nau,ueHm08 C nepeJZ0M0M 6eapeHHOU K0CmU 80 
8peMfl aHecme3uu u onepau,uu Ha6JZJOaaJZu npu ucnoJZb308aHuu o6U'1eu aHecme3uu Ha ocH08e 
nponorpOJZQ U Ce80rpll!OpGHQ C KayaaJZbliblM 6JZOKOM p0nU8QKQUH0M U npeaUHqJY3UeU KapauoK 
CUnUH0M. 

K 11 10 Ye B 61 e c 11 o Ba: nepe110M 6enpa, n0)KJ1J1b1e nauHeHThI, orrepau115I, attecTe3115I , 
reMO,llHH aMJ1 Ka, npe,lll1HQ)Y31151, aHTl10KCJ1,llaHTbI-aHTJ1fl1IlOKCaHTbl. 

Influence of Preoperative Antioxidant-Antihypoxant Infusion on the Indices 
of Central Hemodynamics in Elderly Patients during Anesthesia and Surgical Intervention 

for Femur Fracture 

VG. Vasif'kov, V.N. Marinchev, A.F. Karpov, NG. Emelina 

Penza Institute for Advanced Medical Education , City Emergency Care Clinical Hospital 
named after G.A. Zakhar ' in , Penza , Russia 

The problem of the safety of elderly patients at surgical intervention for femur fracture is 
broached. Different types of anesthesia (regional and general) exert both direct and indirect 
influence on hemodynamics parameters. Ninety patients (mean age 68±4.2 years) were divided 
into 2 groups depending on the type of anesthesia: epidural and general anesthesia based on 
proforol and sevoflurane with caudal block. In every group different infusion solutions ( Ringer's 
solution, 10% Refortan, Mafusol, Cardioxipin) were used prior to anesthesia. The following 
parameters of central hemodynamics were studied: mean arterial pressure, heart rate, cardiac 
output and cardiac index, stroke volume index, total vascular resistance. The least changes in 
hemodynamics were observed when general anesthesia based on proforol and sevoflurane in 
combination with ropovicain caudal block and cardioxipin preinfusion were used. 

Key words: femur fracture, elderly patients, surgery, anesthesia, hemodynamics, prein
fusion, antioxidants-antihypoxants. 

Bse)];eu11e. IlepeJIOMbI rrpoKCli1MaJibHoro 0T,IJ;eJia 

6 e ,IJ;peHHOJ1 K0CTJ,1 (rneMKJ,1 1,1 BepTeJibHOJ1 o6JiaCTli1) co

CTaBJIRIOT 0K0JI0 30% OT BCex rrepeJI0M0B y JIJ,111; rro

JKJ,1JI0r0 1,1 cTapqecKoro B03pacTa [ 1-3]. KoHCOJili1,IJ;a

u;mr rrepeJioMa rrp1,1 K0HcepBaTli1BH0M JieqeHli1li1 HacTy

rraeT JIJ,1llib y 20% rrau;1,1eHT0B, y 60% Il0CTpa,IJ;aBIIIJi1X 

cpopM1,1pyeTCR JIO:>-KHbIJ1 cycTaB IIIeJ1KJ,1 li1 pa3Bli1BaeT

CR acerrT1,1qecKJi1J1 HeKp03 rGJI0BKJ,1 6e,IJ;pa [2 , 4]. B CBR-

3 1,1 C 3Tli1M OCHOBHbIM Ji1 OilTli1MaJibHbIM MeTO,IJ;OM Jieqe-
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Hli1R RBJIReTCR orrepaTli1BHbIJ1 , rrp1,1 K0T0p0M Ba:>K.HYIO 

pOJib B pe3yJibTaTli1BHOCTJ,1 JieqeHJi1R 1,1rpaeT aHeCTe-

3li10JI0fJi1qecKoe rroco61,1e [2, 4, 5 ]. OrrepaTli1BHoe BMe

IIIa TeJibCTB0 rrp1,1 3T0M M0:>K.eT 6bITb BbIIl0JIHeH0 rro,z::i; 

perli10HaJibHOJ1, 06IJJ;eJ1 J,1 KOM6li1Hli1pOBaHHOJ1 aHeCTe-

3Ji1eJ1 [ 4, 6, 7]. 
I1HTpaorrepau;1,10HHaR fli1IlOTOHJi1R RBJIReTCR qacTOM 

rrpo6JieMOJ1 rrp1,1 Cilli1HaJibHOJ1 J,1 3Illi1,llypaJibHOJ1 aHec

Te3Ji1J,1 [8-10]. O,IJ;li1H 1,13 crroco6oB 6opb6b1 c tteti -
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ITpe,r:i;vrncpy3MR, KOTOpaR M O:IBeT ITpOBO,IJ;MTCR pa3 JIWI

HblMJ,1 ITPeITa pa TaM11: KOJIJIOM,IJ;a M M, K p MCTaJIJIOM,IJ;aMM 

11 aHTMOKCM,IJ;aHTaM11-aHTJ,1fJ,1ITOKCaHTaM11 (p e cpo pTa H , 

MacpycoJI 11 Kap,r:i;MOKCMITMHOM 11 ,r:i;p .) [ 7, 10-1 2 ]. 

Y l..JMTbIBaR H e ,IJ;OCTa TOl..JHYIO Jt13BeCTH OC Tb H OBbIX 

OTel..JeCTBeHHbIX aHTMOKCM,IJ;aH TOB - a H TJ,1 f J,1 ITOKCaHTOB , 

ITPMBO,IJ;MM MX Kpa TKYIO cpa pMaKO,IJ;MH a M Ml..J e CKYIO x a 

paKTepMCTMKy. 

MaifJycoA ( M em,r:i;yHapO,D;HOe HeITaTeHTOBaHHOe H a -

3Ba HMe KaJIMR XJIOp11,r:i;+MarHMR XJIO p 11,r:i; + HaTpMR 

XJIOp11,r:i;+HaTpMR cpyMapaT) - pacrnop ,IJ;JIR MHcpy -

31111, co,r:i;epmar.u;11i1 HaTpMR cpyMapaT 1 4 r , HaT pMR 

XJIOpM,D; 6 r, KaJIMR XJIOpM,D; 0,3 r , M arHMR XJIOp M,D; 

0,12 r , Bo,r:i;y ,IJ;JIR Jt1HbeKLI;MJ1 ,IJ;O 1 JI. 3 TO KOM 6MH11pO

BaHHblJ1 ITpeITapaT, KOTOpbI M OKa3bIBaeT per11,r:i;paT11-

py10r.u;ee, aHTMarperaHTHOe, a HTMOKCM,IJ;aHTHOe, ,r:i;11y

peTMl..JeCKOe 11 ,r:i;e3Jt1HTOKCMKau;110HHOe ,r:i;eMCTBMe . A K 

TJ!IBMpyeT a,r:i;aITTau;1110 KJieTKJ,1 K He,IJ;OCTa TKY KMCJIO 

po,r:i;a, 6bICTpo BOCITOJIHReT o6neM u;11pKyJI11py10r.u;ei1 

KpOBM ITPM fMITOBOJieMMl..JeCKMX COCTORHMRX, ITpe,r:i;oT

Bpar.u;aeT ,r:i;er11,r:i;paTau;1110 TKaHeM, y M e HblllaeT BR3 -

KOeTb KpOBM, yJiyqwaeT ee peoJior11qecK11e e BOMCTBa , 

ITpORBJIReT reMO,IJ;MHaMMl..JeCKMM 3cpcpeKT. IIoKa3aHM

RMJ,1 K ITPMMeHeHMIO RBJIRIOTeR fMITOBOJieMMl..JeCKMe J,1 

fMITOKCMl..JeeKMe eocTORHMR pa3JIJ,1l..JH OJ1 3TMOJIOf J,1J,1 

( KpOBOITOTepR, WOK , TpaBMa, Jt1HTOKe11Kau;11R ) ; T aK

me ero MeITOJib3YIOT B Ka qecTBe KOMITOH e HTa IT e p

cp y3MOHHOJ1 e11eTeMbI ,IJ;JIR 3a ITOJIHeHMR a ITITa p a T a Me

K yceTBeHHOrO KpOB006par.u;eHMR [ 1 3 ]. 

Kap8UOKCUnUU(3MOKCMITMH, MeTMJI3TMJIIT11p11,D;Jt1 -

H OJI) - aHrMOITpOTeKTOp, aHTMOKCM,IJ;aHT, yMeHbllla 

IOI.IJ;MM ITpOHMu;aeMOeTb eocy,r:i;11eTOJ1 eTeH KM 11 RBJIR 

IOI.IJ;MMCR Jt1HrJ,16Jt1TOpOM eB060,r:i;Hopa,r:i;11KaJib HbIX ITpo 

u;eecoB; TOpM0311T arperau;1110 TPOM6ou;11TOB , CHM:IBa

eT 06r.u;11i1 MH,IJ;eKe KoaryJIRLI;MM, yBeJIMl..JMBaeT Bpe MR 

eBepTbIBaHMR KpOBM; ITOBbIWaeT ycTOM l..J MBOeTb M e M-

6paH KJieTOK KpOB e H OCHbIX eoey,r:i;oB J,1 3 p11TpOLI;MTOB 

K MexaHMl..JeeKOM TpaBMe 11 reMOJIM3y; y JiyqwaeT 

MMKpou;11pKyJIRLI;MIO. IIpeITapaT 3 cpcpe KTMBHO Jt1HrM-

611pyeT eB060,r:i;Hopa,r:i;11KaJib HOe OKMCJieHMe JIMITM,IJ;OB 

6110MeM6paH, ITOBbIWaeT aKTMBHOCT b a HTMOKe11,r:i;aHT

HbIX cpepMeHTOB; CTa6MJIJt13MpyeT LI;MT OXpOM P-4 5 0 , 

o6Jia,r:i;aeT aHTMTOKeMl..JeCKMM ,r:i;ei1eTBMe M . B 3 KeTpe 

MaJibHbIX c11Tyau;11Rx, eoITpOBO:IB,IJ;aIOI.IJ;MXCR y c11Jie 

HJt1eM ITepeKMCHOro OKMeJie H MR JIMITM,IJ;OB 11 f11ITOKCM

ei1, OITTMMJt13MpyeT 6M03H e pre TMl..J e CKMe ITpou;eCCbl. 

Kap,D;MOKCMITMH pe,r:i;yu;11p yeT ITp113 HaKM u;epe6paJib

H OJ1 reMO,IJ;MCq:)Y H K LI;MM, ITOBbIWae T ycTOMl..JMBOCTb 

M03ra K fMITOKCJ,11,1 11 11w eM Jt1J,1 . II p11 Ha pyweHMRX M03-

roBoro K p OB 006par.u;e HMR ( 11weMMl..JeCKMX J,1 reMoppa 

r11q e c K11x) e ITo c o 6cTByeT KoppeKu;1111 BereTaTMBHbIX 

,r:i;11ecpyHKLI;MJ1, o 6JierqaeT BOCCTaHOBJieHMe MH Terpa

TMBHOM ,r:i;e RTeJibHOCTM M03ra , yJiy-Y:w aeT MHecT11q ec

K11 e cpy HKLI;MM. HapR,r:i;y C 3TMM OH OKa3bIBaeT Bbipa

meHHOe Kap,r:i;110ITpoTeKTOpHoe ,r:i;ei1eTB11e: p acw 11pR

eT KOpOHapHbie eocy,IJ;b I , yMeHbWaeT Mllle M Ml..J e CKOe 

ITOBpe.m,ueHMe MMOKap,ua ; ITPM MHCpap KTe M MOKap,ua 

orpaHM-Y:MBaeT BeJIM-Y:MHY o qara HeKp03a, y c KOpReT 

peITapaTMBHbie ITp ou;eccb r , c ITo c o6c T ByeT H 0 pMaJI11-

3au;MM MeTa60JIJt13Ma M M0Ka p ,r:i;a; 6 JiaroITp11RTHO BJIJ,1-

68 

R e T Ha KJIMHMl..Je erwe T e l..J e HMe MHcpa p KTa MM0Kap,r:i;a, 

yMe Hbrnae T qaeTOTY pa3 BMTMR ocTp oi1 cep,r:i;e-Y:HOM 

H e ,IJ;OCTaTOl..JHOeT11 ; OITTMM Jt1311p yeT cp yHKLI;MOHMpOBa 

HMe OKMeJIMTe JibHO - BOCCTa H OBMTeJibHOM eMCTe M bI 

ITPM H e ,IJ;OCTa T0l..JHOCTJ,1 K p OB006p ar.u;eHMR. Ka p,D;MOK 

eMITMH eH11mae T ITpOHMu;ae MOCTb coey,r:i;MeTOM CTeH

KM , BR3 K0CTb J,1 CBepTbIBaeM 0eTb K p 0BM, CITOC06HOeT b 

3 p11Tp0LI;MTOB K CKJie11BaH11IO; ycMJIMBaeT ITpou;ec c 

cp116p11H o JI113 a . II p e ITa p aT 3ar.u;r1r.u;aeT ceT-Y:a TKY r Jia -

3 a OT ITOBpe m,r:i;aIOr.u;e ro ,r:i;e i1eTBMR CBeTa Bbie OKOM MH 

T e HCMBHOCTM, eITo co6cTBye T paccaebrna H MIO BHYTPM

rJia 3 HbI X KpOB0113 JIMRHMM ; ITPM ITOBbillle HHOM A.TI: OKa -

3 bIBaeT fMITOTe H311BHbIJ1 3cpcpeKT. KpoM e Toro, OH 3 cp

cp e KTMB e H ITPM eOCTORHMRX , eoIT p OBO:IB,IJ;a IOI.IJ;MXCR 

ye11Ji e HMeM ITepeK11eH o r o OKMCJieHMR JIMITM,IJ;OB [ 14]. 
U eJib r1ecJi e ,r:i;oBaH11R : 1,13 yq11Tb BJIMRHMe ITpe,r:i;11H 

cpy3 1,11,1 MacpycoJIOM 11 Kap,D;MOKCMITMH OM ITPM 3ITM,IJ;y 

p a JibHOJ1 aHeeTe 3MM J,1 o6r.u;e i1 a H eCTe3MJt1 C Kay,r:i;aJib 

HbIM 6JIOKOM Ha u;eHTpaJibHYIO reMO,IJ;MH a M MKY ITO cpaB

H e HMIO C pacTBOpOM P 11me pa 11 pecpopTaH OM y ITO)KJ,1 -

JibIX ITau;11eHTOB , OITep11poBaHH blX ITO ITOB O,IJ;y ITepeJIO

Ma 6 e ,r:i;pe HHOJ1 K0CTM. 

TT AU,H EHThl 1,1 METO,Uhl 

Mbl o 6cJie ,IJ;OBaJIM 90 ITau;11eHT0B ( 58 meHI.IJ;MH J,1 3 2 

M Y :IBl..JMHbI) , ep e ,r:i;HMM B03pacT KOTOpbIX coeTaBMJI 

68, 4 ± 4 , 2 ro,r:i;a . B e e ITau;11e HTbI 11MeJI11 pa3JIMl..JHYIO c o 

ITYTCT By10r.u;y10 ITaTOJIOrJ,110. 1-lar.u;e Bcero - 88% Ha -

6JIIO,IJ;eHMJ1 - ,r:i;11arnocT11poBaJIM eep,r:i;eqHo-cocy,r:i;11c 

Ty10 ITaT o Jiorn10 (MEC , ITOCTMHcpa pKTHbIM 11 aTepo

CKJiepoT11qe cK11i1 Kap,r:i;MOCK.Jiep 03 , CTeHOKap,D;MR , fJ,1 -

ITe pTOHMl..J e eKaR 6oJie3Hb , a p 11TMMM) , 3Ha l..JMTeJibH0 

p e m e - 3 a60JieBaHMR meJiy,IJ;Ol..JHO- K Mlllel..JH0fO TpaK

Ta (R3 B e HHaR 6 o Jie3Hb m e Jiy,r.i;Ka MJIM ,r:i;BeHa,r:i;u;aT11ITep

CTHOJ1 KMWKM , xpOHMl..JeCKMM racTpMT ' xpOHMl..JeCKMM 

ITaHKpe aTMT , xpOHMl..JeCKMM XOJieLI;MCTMT) - 22% , ITa 

TOJI0rMIO ,UbIXaTe JibHbIX ITyTeM (xp OHMl..JeCKaR o6cTp yK

TMBHaR 6oJie3Hb JierKMX , 6pOH XMaJibHaR aCTM a) -

1 7 % , 15% ITau;Me HT0B MMe JIM x p o HMl..JeCK0e Ha p ywe 

HMe M03 fOBOro KpOBOo6p a r.u; e HMR J,1 ,r:i;p yr11e B M,IJ;bl u;e

pe6poBaeKy JIRpHOJ1 ITaTOJIOrMM, 1 0,4% o6eJie,IJ;OBa HHbI X 

cTpa,r:i;aJI11 om11peH11eM , 6 % - caxapHbIM ,r:i;11a6eTOM . 

OITepau;110HHO-aHecTe3110Jiornqe c K11i1 p 11eK ITO ASA 

cooTBeTeTBOBaJI II - III cTeITeHM. 

B ee ITau;MeHTbl 6 bIJIJ,1 o6cJie,IJ;OBa HbI ITO ITporp a MMe , 

ITPMHRTOM B KJIMHMKe: 06r.u;11i1 aHaJIM3 K p 0 BM J,1 M 0 l..JM, 

6110XMMMl..JeeKMJ1 a H aJIM3 K p 0BM ( M Ol..JeBMHa, K p eaTM

HMH , 06r.u;11i1 6eJIOK, rJIIOK03a, 6 11Ji r1py611H , A JI_A T , 

AcAT , r.u; eJIOl..JHaR cpo ccpaTa3a), a H aJIM3 Ha rpy ITITY 

KpOBJ,1 11 p e3yc- cp aKTOp , p e H T r e H o rp a cpMR o pra H OB 

r p y,r:i;H oi1 KJieTKM, Y3J1 BeH HM:IBHMX KO H e l..JHOCTe i1 , 

KOH CY Jib TaIJ;MR CIT e u;11aJIJt1CTOB ITO ITpOq:)MJIIO eoITy T 

CTBYIOI.IJ;eM ITa TOJior1111. 

OITe p a u;1111 BbIIT0 JIHRJIM H a 2 - 3 - i1 ,r:i;eHb ITOCJie TpaB

MbI. BceM 60JibHbIM 6 bIJI ITpOBe,IJ;eH 6JI0K11py10r.u;11 i1 MH 

Tp a M e ,r:i;y JIJIRpHbIM o cTeoCMHTe3 (EMOC) 6e,r:i;p a . 

,UJIR ITpe M e ,UMKaQMM MCIT0 Jib30BaJIM a T P 0 ITMH O' 1 % 

0 ,5 MJI , ITpOM e ,IJ;OJI 2 % 1 M JI. 

B ee 0 6cJie,r:i;o Ba HHb1e 6 b1JI11 p a3,r.i;eJieHbI Ha ,r.i;Be rpyIT 

ITbI. B ITe pBOM rpy ITITe ( n=40) BbIITOJIHRJIJ,1 3 ITM,D;y p aJib -
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HYIO aHeCTe3VIIO ITpeITa pa TOM p0ITVIBairnVIH O '7 5% B 
,n;o3e 2- 2,5 Mr /Kr Ha ypoBHe Th12-Ll c VICIT0Jib30Ba
HVIeM KaTeTepa. Bo BTopo:vr rpyITITe (n=50) ITPVIMeHH
JIVI KOM6VIHVIpOBaHHYIO aHeCTe3VIIO: 8H,D;OTpaxeaJibHbIJ1 
HapK03 C VICIT0Jib30BaHVIeM ITPOITOcpoJia 2 Mr / Kr, ce
BO(pJIIOpaHa 1,5-2 06.% VI Kay,n;aJibHbIJ1 6.JIOK (,n;OCTYIT 
B 8ITVI,n;ypaJibH0e ITpocTpaHCTB0 qepe3 Hiatus sacralis) 
pon VIBaKaVIH0M 0,5% B ,D;03e 1,5-2 Mr /Kr . 

Kam,n;aH rpyITna 6b1Jia pa3,n;eJieHa Ha HeCK0JibK0 
IT0,D;rpyITn ITO 10 qeJioBeK. B nepBo:vr rpyITITe BbI,IJ;eJie
HbI 4 IT0,n;rpynITbI: K0HTP0JibHaH (6e3 npe,n;rrncpy3VIVI) , 
IT0,n;rpynITbl, r,n;e ,D;JIH ITpe ,n;VIHCl)Y3VIM MCTI0Jib30BaJIM 

pacTBop P :wmepa (5-8 MJI /Kr) , p ecpopTaH 10% 
(5- 8 MJI / Kr) :w MacpycoJI (5-8 MJI / Kr) . 

B TopaH rpynITa C0CT0HJia 113 5 IT0,D;rpynn: K0HT
pOJibHOJ1 (6e3 ITpe,n;11Hcpy3:w:w) VI IT0,n;rpynIT c ITpe,n;11H
cpy3:we:vr pacTBopoM P:wttrepa (5 - 8 MJI /Kr), pecpopTa
H0M 10% (5 - 8 MJI /Kr), MacpycoJIOM (5-8 MJI /Kr) :w Kap
,D;M0KCMITMH0M (2 - 3 MJI /Kr) . 

Ha Kam,n;oM 8Tane y Bcex ITau;:weHT0B per:wcTp:wpo
BaJI:w ITa paMeTpbI 1.1,eHTpaJibHOJ1 reM0,D;MHaMMKM: cep
,n;el..JHbIJ1 MH,n;eKc (CJ1), cep,n;e1..JHbIJ1 Bb16poc (CB), y,n;ap
HbIM o6neM (YO), y,n;apHbIM VIH,n;eKc (YJ1), o6w,ee ITe
pVIcpep:wqecKoe coITp0TMBJieH:we (OTICC), cpe,n;Hee A.II: 
(A .II: ), qacToTy cep,n;el..JHbIX coKpaw,eH:w:vr ("9CC) He-

ep 

VIH Ba3MBHbIM MeT0,D;0M C VICIT0Jib30BaHVIeM Kap,n;VI0 -

M0HVIT0p a «Tp:wToH». 
3TaITbl MCCJie,D;0BaHMH: I 8TaIT - ,D;0 aHeCTe3VIVI (VIC 

X 0,D;Hble ITOKa3aTeJIVI) , II 8TaIT - IT0CJie ITpe,D;MHCl)Y3MM 

(cKop ocTb npe,n;:wHcpy3VIVI 6-8 MJI / MVIH) , III - qepe3 
5-7 MMH IT0CJie BbITI0JIHeHVIH aHeCTe3VI0JI0rVIcJeCK0ro 
IToco6:wH, IV - ocHOBHo:vr 8TaIT oITepau;:wVI (qepe3 1 -
1,5 q OT Hal..JaJia oITepau;VIVI) , V - ITep:wo,n; BoccTaH0B
JieHVIH (qepe3 1 q IT0CJie 0K0Hl..JaHMH 0ITepaTVIBH0ro 
BMewa TeJibCTBa ). 

Yl..JMTbIBaH B03 pacT ITau;:weHT0B, IT0BbIWeHHYIO qyB

CTBVITeJibH0CTb VIX cep,n;el..JHO-cocy,n;VICTOJ1 CVICTeMbl K 
BOJieMVIl..JeCKOJ1 Harpy3Ke, o6neM VI CK0p0CTb ITpe,n;VIH
cp y3 VIVI 6bIJIVI MVIHVIMaJibHbIMM. 

CTaTVICTVIl..JeCKyIO o6pa60TKY ITP0B0,D;VIJIVI C VIC

IT0 Jib30BaHVIeM KOMTibIOTepHOJ1 ITporpaMMbl S ta tis ti ca 

6.0. ,II:JIH cpaBHeHVIH cpe,n;Hea p:wcpMeTVIl..JeCKVIX IT0Ka-
3 a TeJiel1 B rpynnax VICIT0Jib30BaJIVI KpVITepVI:vr CTbIO 

,n; e HTa. Pa3JIVIl..JMH Cl..JMTaJIM CTaTMCTVIl..JeCKVI 3Hal..JVIMbl

M VI npVI p < 0,05. 

PE3Y JibTATbl l1 OBCYJK,UEHME 

,II:o aHecTe3MM (I 8TaIT) y Bcex na1.1,11eHT0B MMeJIMCb 
0TKJI0HeHMH OT B03paCTHOJ1 H0pMbl TI0Ka3a TeJie:vr re 

M0,D;MHaMMKM , CBH3aHHbie C TpaBMOJ1, CTpeccoM M co

ITYTCTByIOw,e:vr cep,n;el..JH0-cocy ,Il;MCTOJ1 IT a TOJIOrVIe:vr: 
IT0BbIWeHMe A,II:cp' TaXMKap,D;MH, HapyrueHMe cep,z::i;eq
H0ro PMTMa, TI0BbIIlleHMe once, CHM:>KeHMe CB - 8TM 
0TKJI0HeHVIH HOCMJIVI yMepeHHbIJ1 xa paKTep ( 10- 15% 
OT B03pacTHOJ1 HOpMbI) VI CBM,D;eTeJibCTB0BaJIM 06 yMe
peHH0M HaITpmKeHMM CVICTeMbl KpOB006paw,eHMH, pa3-
BMBilleMCH B 0TBeT Ha TpaBMY, CTpecc, 60.Jib M T.)];. 
(CM. Ta6m11.1,y). 

IlocJie ITpe,n;11Hcpy3:w:w (II 8TaIT) pacTBopoM P:wHre
pa ITP0VI30IllJI0 He3Ha l..JMTeJibH0e CHM:>KeHMe MCX0,D;H0 

IT0BbIIlleHHbIX IT0Ka3a TeJie:vr reM0,Il;MHaMMKM ( TeH,z::i;eH-
11,MH K HOpMO,D;MHaMMVI). B ,n;pyr:wx no,n;rpyITnax C npe
,D;VIHcpy3:we:vr pecpopTaHOM M MacpycoJIOM M3MeHeHMH 

reM0,D;VIHaMMKM HeMH0rVIM 0TJIVIl..JaJIMCb OT npe,z::i;bI,IJ;y
w,e:vr, o,n;HaKo ITPM ITpe,n;11Hcpy3:w:w MacpycoJioM ITpo
VI30WJI0 3Hal..JVITeJibH0e IT0HM:>KeHMe OIlCC - Ha 9o/o 
(p< 0,05; CM. Ta6JIMIJ;y). 

TI p:w aHaJIVI3e ,n;aHHbIX, IT0Jiy1..JeHHbIX Ha III 8TaITe 
VICCJie,D;OBaHMJ1 (ITOCJie BbIIT0JIHeHMH 8ITM,n;ypaJibHOJ1 

aHecTe3:wVI ) cyw,ecTBeHHbIX pa3JIMl..JVIJ1 B IT0,D;rpynnax 
C ITpe,n;VIHCl)Y3VIel1 ITO cpaBHeHMIO C KOHTpOJibHOJ1 0T

Mel..JeH0 He 6bIJIO (p:wc. 1, CM. Ta6JI111.1,y ). y na1.1,11eHT0B B 
IT0,n;rpyITITe 6e3 ITpe,n;11Hcpy3:w:w A,II: CHM3MJI0Cb Ha cp 
12,6%, C B - Ha 15%, once - Ha 7,9% (p < 0,01 ), B 
no,n;rpynITe c ITpe,n;11Hcpy3:we:vr pacTBopoM P:wHrepa :w 
pecpopTaHa A,II: CHM3MJI0Cb Ha 7,3 VI 9,9%, CB - Ha cp 
12 ,6 VI 9,1 o/o , OIlCC - Ha 9,7 VI 6o/o C00TBeTCTBeHH0, B 

IT0,D;rpyrme c ITpe,n;VIHcpy3VIe:vr MacpycoJIOM - Ha 10,6, 
11 ,7 :w 16 ,3% C00TBeTCTBeHH0 (p < 0,02). 

B o BpeMH ocH0BHoro 8TaITa oITepa1.1,VI11 (IV 8TaIT) 
3 Ha l..JVITeJibHbie M3MeHeHMH reM0,Il;MHaMMKM K0HCTa TM 

poBaJIVI BO Bcex IT0,n;rpynnax. OHVI xa paKTep:w3oBa 
JIVICb ITepexo,n;0M reM0,D;MHaMVIKM OT H0pM0,D;MHaMMl..JeC
K0ro TMna K rVIIT0,D;VIHaMVIl..JeCK0MY, o6nHCHHIOW,MMCH 
KpOBOITOTepe:vr VI MaKCMMaJibHblM pa3BMTVIeM CMMITa 

TVIl..JeCKOJ1 6.JIOKa,D;hl np:w 8ITM,n;ypaJibHOJ1 aHeCTe3MM. 
B KOHTpOJibHOI1 IT0,D;rpyITITe Ha6JIIO,D;aJIVI MaKCVIMaJibH0e 
CHVI:>KeH11e IT0Ka3a TeJieI1 reM0,D;J1HaMJ1KJ1 , A,II: ITO cpaB-cp 
HeHl1IO C J1CX0,D;HbIM IT0Ka3aTeJieM CHJ13J1JI0Cb Ha 44 ,2%, 
CM 11 CB - Ha 42 ,5 11 42,9%, YO 11 YM - Ha 31,2 11 
34,5o/o C00TBeTCTBeHH0 , a OIlCC Ha 20 ,4o/o (p < 0,05 ). 

8 J1lllf1Hllle npe,IJ,111Hc/)y3111111 Ha napaMeTpbl u,eHTpanbHOilT reMO,ll,IIIHBMIIIK/11 ( fl 3Tan) 

Ilo,n;rpynna n A,Ucp' '9:CC B 1 MMH 
CM, CB , YO, YM, once, 

MM pT. CT. JI / MMH / M 2 
JI / MMH MJI MJI / M 2 ,IJ;MH " c / cM5 · M 2 

,U o rrpe,z:r~rncp y sr,rn 90 105,3 96 ,6 3,5 5,94 68,2 36 ,6 1419 

II pe,n;:vrncpys:w.H: 97 ,7 96,4 ') ') 5,8 64,7 34,1 1398 
20 

0,0 

pacTBopoM P :wHrepa (92,8*) (99,8) (94,3) (97 ,6) (94 ,9) (93,2) (98 ,5) 

pecpop TaHOM 10% 20 
101,8 91,4 3,5 5,9 67,7 36,4 1373 
(96,7) (94 ,6) (100) (99 ,3) (99,3) (99,5) (96,7) 

MacpycoJIOM 20 
98,7 92,3 3,45 5,81 66,5 35,2 1291 

(93,7*) (95,5) (98 ,6) (97,8) (97 ,5) (96 ,2) (9 1,0*) 

102,5 91,2 3,42 5,7 67, 1 33,5 1364 
Kap,D;MOKCMIIMHOM 10 (97,3) (94,4) (97,7) (95,6) (98,4) (9 1,5) (96, 1) 

II p 11 M e t.J: a H 11 e. B CK06Kax yKa3aH npo~eHT OT 3Hat.J:eHl1H l1CXO,ll,HOro TIOKa3aTeJIH. ~' - p<0 ,05 no cpaBHeHl1IO C l1CXO,l],HbIMl1 
,l],aHHbIMM. 
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P Mc. 1. ,UJJIH3MJJIKa A,Ucp (a), CB (6) JII once (B) B x o ~ e Ha6-

JIIO~eHJJI.H rr pJJI 3 ITJJI~yp aJibHOM aHeCT e3JJIJII (% OT JIICXO~Ho r o ) . 

1 - K0HTp0Jib, 2 - pvrnre p , 3 - pecpopTaH, 4 - Macpyco.JI. 

B rro ,ll;rpy rme c rrpe,ll;MHq:>Y3MeM pacTBopoM P MHr e p a 

Ha6JIIO)J;aJIM MeHbrnee CHM}I \'.eHMe 3cpcpeKTMBHOCTM p a -

60Tbl cep,ll;et.rno - cocy)J;MCTOM CMCTeMbI: A,IXcp y M e Hb

WMJIOCb Ha 37%, CM M CB - Ha 38,4 M 31,8%, YO M 

YM - Ha 26 ,5 M 34o/o COOTBeTCTBe HHO, OITCC - Ha 

2 3 ,1 % (p< 0, 0 5 ). II pM MCITOJib 3OBaHMM rrp e ,ll;MHcpy3MM 

pecpopTaHOM KOHCTa TMpOBaJIM CHM.JKeHMe A,IXcp Ha 41 %, 
CM M CB - H a 33, 7 M 32,5%, YO M YM - Ha 25 ,8 M 

28 ,5o/o COOTBeTCTBe HHO, OITCC - Ha 9, 2o/o (p<0 ,05 ). Y 
rrau;MeHTOB C rrpe,ll;MHq:>y3MeM MacpycoJIOM M3 M e H e HMH 

reMO,!J;MHaMMKM 6 b IJIM M e H ee Bbipame HHbIMM: CHMme 

HMe A,IX rrp o M3OW JIO JIMWb Ha 36, 1 %, CM M CB - Ha cp 
33,1 M 32, 1 %, YO M YM - Ha 32, 7 M 36,5% cooTBe T-

CTBeHHO , OIlCC - Ha 22 ,5o/o (p<Q,05 ). 
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P MC. 2. ,UMHaMMKa A ,Ucp (a), CB (6) M once (B) B xo~e 

Ha6 m o ~ e HM.H rrpM o 6w:e i1 aHe cTe3 MM C Kay~aJibHbIM 6JIOKOM 

(% OT MCXO~Horo ) . 

1 - K0HTp0Jib, 2 - pvrnrep , 3 - pecpopTaH , 4 - Macpyco.JI , 
5 - Ka p,ZJ;I,10KCMTIMH. 

B rrepMO,!J; B OCCTaHOBJie HMH (V 3Tarr) IIOKa3 aTeJIM 

reM O,ll;MHa MMK M BO Bce x IIO,ll;rpyrrrrax CTpeMMJIMCb K 

HOpMaJibHbIM, O,!J;HaKO 6 bIJIM H e CKOJibKO HM.me MCXO,!J; 

HblX ( CM . p MC. 1 ). B K OHTpOJibHOM ITO,!J;r pyrrrre A,IX cp 
MM e JIO TeH,!J;e HI.J;MIO K H OpMa.JIM3 aD;MM , HO ITO cpaBHe-

HMIO c HaqaJibHbIM o cTaBaJIOCb HM.me Ha 22,8%, CM M 

CB 6bIJIM CHMmeHbI Ha 22 ,2 M 19,4%, YO M YM - Ha 

16 M 16,8% COOTBe TCTB e HHO (p<0 ,05 ). B IIO,ll;rpyrrrre c 

rrpe ,ll;MHq:>y3Me M paCTBOpOM PMHre pa ITOKa3aTe JIM cy-

111;eCTBeHHO H e OT JIMqaJIMCb OT T aKOBbIX B K OH T

pOJibHOM rro,ll;rpyrrrre; CM M CB oKa3aJIMCb CHMme HbI 

JIMillb Ha 14,8 M 15 ,2% OTHOCMT e JibHO MCXO,ll;HOro 

y poBHH (p<0,05 ), qTo 6bIJIO Ha 4,2- 7 ,4% BbIWe , q eM 
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a KOHTpOJibHOM rpynne 11 MomeT 6hlTb pacu;eHeHO 
KaK no.rrom11TeJibHbIJ,1 pe3y JibTa T no cpaBHeHMIO C 

KOHTpo.rreM. 3Ha "lfeHMR na paMeTpoa B no,nrpynnax c 

npe,z:i;rrncpy311e1,1 pecpopTaHOM 11 Macpyco.rroM 6bIJil1 co
nocTaBMMbI C noKa3a TeJIRMl1 no,z:i;rpynnbI paCTBOpa 

P11Hrepa (CI1, cTpeMRCb K H0pMa.rr113au;1111, 6b1.rr H11me 
11cxo,nHoro ypoBHR Ha 20 11 13%, YO - Ha 13 11 16, 7%, 

OI1CC - Ha 5,6 l1 10,9% CO0TBeTCTBeHH0, p<0,05) , 
"lfTO TaKme C"lfl1TaeM OnTMMaJibHbIM pe3y JibTa TOM 

( CM. pl1C. 1 ). 
Bo BTopo1,1 rpynne noc.rre BbIITOJIHeHMR aHecTe3110-

.rrorwiecKoro noco6m:r (III ::nan) 3Ha "lfMTeJibHbIX Ko.rre-

6aHMM reMo,n11HaM11K11 B no,nrpynnax c npe,n11Hcpy311-
e1,1 H e BbIRBJieHO (,nl1HaMMKa noKa3aTeJieM He npeBbl

wa.rra 10% OT l1CXO,ZJ;HbIX), TOr,na KaK a KOHTpOJibHOM 
rro,nrpynne per11cTp11poaa.rr11 caMbie 3Ha q11TeJibHb1e 
l13MeHeHMR: A,U CHl13l1JIOCb Ha 19 9% CB - Ha cp , , 
14, 7%, once - Ha 10% (p<0,02; p11c. 2). B no,nrpyn-
rrax c npe,n11Hcpy311e1,1 pacTaopoM P11Hrepa 11 pecpop

TaHa 10% A,Ucp CHl13l1JIOCb Jll1lllb Ha 11 , 6 11 9, 9%, CB 
- Ha 11 l1 8,4o/o , OI1CC - 7 ,6 l1 5,8o/o COOTBeTCTBeHHO 

(p< 0,002), B no,nrpynnax c npe,n11Hcpy311e1,1 Macpyco

JIOM 11 Kap,nMOKCl1nl1HOM - Ha 10 ,8 11 8,3%, 12,7 11 
10,2%, 16,611 7,5% COOTBeTCTBeHHO (p<0,01). B xo,ne 
OCH OBHOr o 8Tana (IV) B KOHTpOJibHOM no,nrpyrrne OT

Me"lfaJI0Cb MaKCMMaJibHOe CHMmeHMe A,U - Ha 40 ,5%, cp 
CI1 11 CB yMeHblllMJIMCb Ha 31,5 11 27,6%, YO 11 YI1 -
Ha 12, 7 l1 l 4,4o/o COOTBeTCTBeHHO , OI1CC - Ha 11 ,6%, 
T. e. r e M O,ZJ;l1HaMMKa CTa.rra COOTBeTCTBOBa Tb r11no,n11 -

HaMJ1"lfeCKOMY T11ny. B rro,nrpynrrax c rrpe,n11H¢y311e1,1 

I.J,eHTpaJibHaR r eMO,ZJ;l1HaMMKa 6bIJia 3Ha "lfl1TeJibHO CTa-
6MJibHee, oco6eHHO B rro,nrpynrre c rrpe,n11H¢y311e1,1 

Kap,nl10KCl1nl1HOM: A,U CHl13l1JIOCb Jll1lllb Ha 28% OT cp 
l1CXO,ZJ;HOro, CB, YO 11 once - Ha 18, 13,5 11 8,3% 
COOTBeTCTBeHHO (p<0,05 ). 

B no,z:i;rpynnax c npe,n11Hcpy311e1,1 pacTBopoM P11H
repa, pecpopTaHOM 11 Ma¢yco.rroM MMeJIMCb cJie,ny10-

w;11e l13MeHeHl1R B reMO,ZJ;J1HaMJ1Ke : CHMmeHMe A,U cp 
Ha 42, 1, 28 ,5 11 34% COOTBeTCTBeHHO ( CM. p11c. 2, a). 

B b1pameHHOCTb yMeHbllleHMR noKa3aTeJieM CI111 CB 

B 8Tl1X no,nrpynnax Bapb11poBaJia OT 23 ,no 26%, YO 
11 YI1 - OT 13 ,no 15% ( CM. p11c. 2, 6), Ha1160Jiee 

3 Ha"lfl1MOe CHMmeHMe OI1CC Ha6JIIO,ZJ;aJil1 B no,nrpyn

rre c npe,n;11H¢y311e1,1 Ma¢ycoJIOM - Ha 28,3% OT 11c

xo,nHoro (p< 0,05; CM. p11c. 2, B). B nep110,n BOCCTaHOB

JieHMR (V 8Tan) noKa3a TeJIM reMO,ZJ;l1HaMl1Kl1 B 8Tl1X 

rro,nrpynnax xa paKTep1130BaJIJ1Cb cTpeMMJIMCb K 11c

xo,nHbIM 3Ha "lfeHMRM. IT p11 8TOM B no,z:i;rpynrrax c rrpe,z:i;-

11H¢y311e1,1 pacTBOpOM P11mepa l1 pe¢opTaHOM l13-

MeHeHl1R KOJie6aJil1Cb B npe,neJiax OT 10 ,no 15%, a B 

rro,nrpynne c npe,n11H¢y311e1,1 Ma¢ycoJIOM - OT 6 ,no 

10% no cpaBHeHMIO c l1CXO,ZJ;HbIM ypoBHeM (p<0,05; 

CM. pl1C. 2). 
B no,nrpynne c np11MeHeH11eM Ka p,n110Kc11n11Ha rroc

Jie npe,n11H¢y31111 l13MeHeHMR noKa3aTeJieM reMo,n11-

HaM11K11 He npeBbilllaJIM 5% OT l1CXO,ZJ;HOro ypoBHR. 

B Teqem1e OCHOBHOrO 11epv1O,na B 3TOJ,1 11O,nrpyrrne 11po

l130lllJIO CHMmeHMe A,U Ha 28% OT l1CXO,ZJ;HOro ypoB-cp 
HR, 1.{CC Ha 20,3%, CI1 11 CB Ha 18 11 18 ,2% cooTBeT-

cTBeHHO, YO 11 YI1 Ha 13,511 13,2%, once Ha 12,2% 
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(p<0,05 ), T.e. reMO,D;l1HaMl1Ka COOTBeTCTBOBa.rra HOp

MO,ZJ;l1HaMM"lfeCKOMY TMny. B nep11O,z:i; BOCCTaHOBJieHMR 

110Ka3a TeJIM reMO,lJ;l1HaMl1Kl1 6bIJil1 conocTaBMMbl C l1C

XO,ZJ;HbIMl1. 

B u;eJioM 6oJiee cTa611c1IbHb1e noKa3aTe.rr11 reMo,z:i;11-
HaM11K11 Ha BCex 8Tanax l1CCJie,n;oBaHl1R OTMe"lfaJIMCb y 

nau;11eHTOB BTOpOM rpy11nb1, r,z:i;e 6bIJia l1CnOJib30BaHa 
KOM6l1Hl1pOBaHHaR aHeCTe3l1R. 

TaKMM o6pa30M, HaMMeHee BbipameHHbie l13MeHe

Hl1R reMO,ZJ;l1HaMl1Kl1 y nomMJibIX nau;11eHTOB C nepe

JIOMOM 6e,npa BO BpeMR aHeCTe3l1l1 l1 onepau;1111 Ha-
6JIIO,ZJ;aJil1 np11 l1CnOJib30BaHl1l1 061..QeM aHecTe3l1l1 Ha 

ocHoBe npono¢o.rra 11 ceBo¢.rrropatta c Kay,na.rrbHbIM 
6JIOKOM p011l1BaKal1HOM l1 npe,z:i;11tt¢y311e1,1 Kap,D;l10KCl1-

nl1HOM, "lfTO , ITO-Bl1,D;l1MOMY, o6'bRCHReTCR 60.rree 8¢
¢eKTl1BHOM aHecTe3110Jior11qecKoM 3aI..QMTOM 11 60.rree 
BbipameHHbIMl1 aHTl10KCl1,D;aHTHbIMl1, aHTl1rl1nOKCaH

THbIMl1 l1 reMO,ZJ;l1HaMM"lfeCKl1Ml1 8cp¢eKTaMJ1. ITpoBe

,n;eHHbie l1CCJie,noBaHl1R y6e,z:i;11TeJibHO noKa3aJil1, "lfTO 

Kay,naJibHbIM 6.rroK Bbl3bIBaeT Mettee BbipameHHYIO 
r11nOTOHl1IO ITO cpaBHeHMIO C 3n11,z:i;ypaJibHOM aHeCTe-

3l1eM B nORCHl1"lfHOM OT ,ne.rre. 

BhlBO)lhl 

1. I1 pe,n11H¢Y3l1R RBJIReTCR ¢l13l10JIOfl1"lfHbIM l1 

8¢¢eKTl1BHbIM cnoco6oM npo¢11.rraKTJ1KJ1 a pTep11a.rrb
HOM r11nOTOHl1l1 l1 ,npyr11x reMO,ZJ;l1HaMM"lfeCKl1X Hapy

llleHMM B nep11onepau;11OHHOM nep11O,ne npl1 l1CnOJib-

30BaHl1l1 3n11,nypa.rrbHOM 11 061..QeM attecTe3Ml1 y nom11-
JibIX nau;11eHTOB C nepe.rrOMOM 6e,z:i;peHHOM KOCTl1. 

2. I1pe,n11H¢Y3l1R Kap,nl10KCl1nl1HOM (2 -3 MJI / Kr) 
RBJIReTCR Ha1160Jiee 8¢¢eKTl1BHbIM MeTO,IJ;OM npo¢11 -

.rraKTl1Kl1 l1HTpaonepau;110HHOM rl1nOTOHl1l1 y attaJIJ1 -

3MpyeMOM rpynnbI nau;11eHTOB. 

3. IT p11MeHeHJ1e aHTl1rl1nOKCaHTOB - aHTl10KCl1,D;aH

TOB - 8¢¢eKTl1BHaR Mepa npo ¢11.rraKTl1Kl1 cep,neq 

HO- cocy ,ZJ;l1CTbIX Ha pyllleHMM KaK BO BpeMR onepau;1111, 

TaK 11 B paHHeM noc.rreonepau;110HHOM nep110,ne. 
4. KoM611tt11poBaHHbIM MeTo,n aHecTe3Ml1 Ha ocHo

Be npono¢o.rra 11 ceBo¢.rrropaHa c Kay,z:i;a.rrbHbIM 6.rro
KOM, C TO"lfKl1 3peHl1R n oKa3aTeJieM reMO,IJ;l1HaMl1Kl1, 

RBJIReTCR 6oJiee 6e3onaCHbIM MeTO,IJ;OM o6e360JIJ1Ba

Hl1R y nomMJibIX nau;MeHTOB no cpaBHeHMIO C 8n11,ny

paJibHOM aHecTe311e1,1. 
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BHJ1MAHlfJO ABTOPOB! 
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cTaBJIH eMbIM B 6MOM e ,[(MQMHCKMe mypHaJibI » Mem,z::i;yHapo,z::i;Horo KOMMTeTa pe,z::i;aKTOpOB Me,[(MQMHCKMX 
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OITMCaH Me MCITOJib 3yeMbIX MCTOT..JHMKOB B CITMCKax JIMTepaTypbl HBJIHeTCH 3aJIOfOM Toro, T..JTO QMTMpye MaH , 

rry6JIMKaQMH 6y,z::i; e T YT..JTeHa rrpM OQeHKe HayT..JHOM ,z::i;eHTeJibHOCTM ee aBTOpOB M opraHM3aQMM , r,z::i;e OHM 

pa6oTaIOT . 

B o p Mr MHaJibHbIX CTaTbHX ,z::i;orrycKaeTCH QMTMpOBaTb He 6onee 30 MCTOT..JHMKOB, B o63opax JIMTepaTy
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MO,UEJIMPOBAHME PA3JIJiqHoro ITO OE'hEMY IIOBPE)K,I(EHIUI 
CIIMHHOfO M03fA KPblCbl II METO,Ubl OUEHKII 

BOCCTAHOBJIEHIIH YTPAqEHHbIX <l>YHKUIIH (~CTb 1) 

C.ll. Mupol-loe, C.B. KOJwcoe, I'A. Cmena!-loe, M.JJ. CaJ1CHee, 
C.ll. Fy6u!-l, 10.B. Ho!-lu, B.F. MomuH, A.A. flaHmeJLeee 

ct>fBY «U eHTpaJibHbIJ/1 Hay'--IHo- r1ccne,r:i;oBaTeJibCKMM MHCTMTYT TpaBMaT0Jror r1r1 r1 opTon e,z::i; r1v1 HM. H .H . IIpv1op oBa » 
MMH3,r:i;paBa P occr1r1 , ct>fBYH «MHCTMTYT o6w;eM r1 Heopr aHM'--IeCKOM xr1Mr1r1 MM. H .C. K y pHaKoBa» P AH, M ocKBa , P ct> 

B cmam be npeiJcmaeJZ eH MemoiJ ModeJZ upoeaHUfl pa3JZULJH020 no o6oeMy noepeJ1cdeHUfl cnuHH0 -
20 M03W dJZfl uJyLJeHuf! B03MOJICHocmeu e20 pe2eHepau,uu . Pa6oma npoeeiJeHa Ha 80 JZ a6opa 
mopHbtX Kpbtcax, pmdeJZ eHHbtX Ha 5 2pynn e 3aeucuMocmu om o6oeMa HaHocuM020 noepeJ1CiJe
HUfl. Pmpa6omaH opu2uHafl bHbtu uHcmpyMeHm c 02paHulfumeflf!MU dflfl HaHeceHufl molfH020, 
iJ03upoeaHH020 no o6oeMy noepe:>1cdeHUfl cnuHH020 M03W JZ a6opamopH020 :>1cueomH020. Cme 
neHb eoccmaHOBJleHUJl cjJyHt( U, UU ou,eHUBaJZ U HQ OCHOBQHUU pe3yfl bmamoe pe2ucmpau,uu 8bl3 -

8QHHblX nomeHU,UQJl O8 o6JZacmu KOpbt 2OJl O8HO2O MO32G U daHHblX lUKaJl bl mflJICecmu noepeJIC

deHU5! BBB. fioKa3ameJZ u e 2pynnax 6btfl u pacnpedef/ eHbt oiJHopoiJHo, lfmo y Ka3bteaem Ha 
cocmoRmefl bHocmb u eocnpouJeoiJuMocmb pa3pa6omaHHou Modefl u HenoJZ H020 nepeceLJeHUfl 
cnUHHO2O MO32G . 

I( Jl IO l.J e Bbl e C J1 0 Ba: Cm1HHOJ1 M03r , nospe)KJ],eHJ-1e , ,llBHraTeJlbHaH aKTHBHOCTb , BbJ3 -

BaHHbJe noTeH UJ,13Jl bl. 

Modeling of a Different Volume Spinal Cord Injury in Rats and Methods 
for Evaluation of Lost Functions Restoration 

S P. Mironov, S. V. Kolesov, G.A. Stepanov, M.L. Sazhnev, 
S. P. Gubin , Yu. V. Jon i, V.G. Mol in , A .A. Panteleev 

Cen t ral Inst i t u te of Traumatology and Orth opaedics nam ed after . . P riorov; 
Kurnak ov Insti tute of G eneral and Inor ganic Chemistr y , M oscow, Russia 

The method for model!ing of a different volume spinal cord injury to study potentialities for its 
regeneration is presented. The work was pe,formed on 80 laborat01y rats divided into 5 groups 
according to the volume of inflicted injury. Original instrument with restrictors for the infliction 
of the accurate and measured by volume spinal cord injuries was elaborated. The degree of 
function restoration was evaluated by the results of visual assessment of the movements in 
an imals' hind paws, records of induced potentials of the cerebral cortex region and by BBB 
scale. i n every separate group the obtained indices were distributed uniformly that indicated 
justifiability and reproducibility of the elaborated model of incomplete spinal cord injwy . 

K ey word s: spinal cord , injury, motor activity, injury, motor activity, induced poten 
ti als. 

BBeAem1e. IIpo6JieMa p e reHepau;rrn cm1HHoro MO3 -

r a rr p M ero rro Bpem,D:eHMM M ,D:ecpe KTax cero,D:H.H HBJIH

e T CH 0,D:HOM M3 HaM60Jiee aKTyaJibHbIX M Tpe6yIOI.I.I,MX 

KOMITJieKCH Oro p erueHM.H. B ceB03 MO:>KH bie MMKpOXM

p y prw1eCKMe orrepau;MM , HanpaBJieHHbre Ha rrp.r1Mo e 

ClllMBaH Me KOH U,OB CTIMHHOro MO3ra MJIM MCI1OJib 3 OBa

HMe ayTOHeBp aJibHOM rrJiaCTMKM , H e rrpMBO,D:.HT K me
n aeMOM Y 3 cpcpeKTY - BOCCTaHOBJieHMIO n pOBO,D:MMOC

™ rryTeM CTIMHH OrO MO3ra. 

IIo rrbITKM CO3,D:aHM.H 3KCrrepMMeHTaJibHOJ1 MO,D:eJIM 

IlOB p e m,D: e H M.H CilMH H Oro MO3ra rrpe,D:Ti p MHMMaJIMCb 

HeO,D:H OKp aTH O. Ehr lic h M B riege r B 1884 r. BrrepBbie 

rroKa3aJIM, l.fTO C,D:aBJieHMe 6 p IOlllH OJ1 aop T b I y K p OJIM 

K OB B Te T..J e H Me 1 q BbI3 brnaeT rropameHMe cep o r o B e 

r..u;ecTBa CilMHHOr o M O3r a [ 1 ]. ]ifaB eCTeH MeTO,D: MO,D:e 

JIMp OB a HM.H T paBMbI c rrMHHoro MO3ra rro All e n , rrpM 
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KOTOpOM TIOCJie npe,r:i;Ba P MTeJibHOM aHeCTe3MM y :>KM 

B OTHbIX o 6HamaIOT CTIMHHOM M O3r M TpaBMMPYIOT ero 

rra,D:aIOI.I.I,MM rrpe,D:MeTOM orrpe,D:eJieHHOM MaCCb l [2]. 
B HaCTo mu;ee BpeM.H HaM60Jiee WMpOKO npMMeH.HIOT

C.H MeTO,D:MKM KOHTY3MOHHOro M K OMrrpeccMOHH OfO TIO 

Bpem,D:eHM.H , a TaKme xr1pyprr1qecKoro nepeceT..JeHM.H , 

TaK KaK C MX TIOMOIII;b lO MO:>KHO ,D:06MTb C.H Ha pyrneHM.H 

npoBe,D:eHM.H H e pBH b IX MMTIY JibCOB TIO CTIMHHOMY MO3 -

ry B TIOJIH OM o6neMe. 

KoH TY3MOHHa.H Mo,r:i;eJib H ar160Jiee n pMMeH MMa n pM 

H eo6xo,r:i;MMOCTM M3y'--le H M.H n aTOCf)M3MOJIOfMM B TOpM'--I

H Or o TIOBpem,r:i;eH M.H, TaK KaK OH a o6ecn e '--IMBaeT TIO 

Bpem,D:eHM.H p a3H OJ1 CTeTi e H M T .H:>KeCTM C COOTB eT

CTB YIOIII;MMM H a p y w e H M.HMM ,[J;B Mr aTeJibHbIX M ceH

c o pHbIX cpy H KLI;MM npM coxp a H e H MM cTp yKTypH oti u;e 

JIOCTH OCTM TKaH eM. ,UJI.H p eaJIM3aLI;MM 3TOJ1 MO,[J;eJIM B 



B eCTH//IK T paBMaTOflOt//1//1 v1 OpT o ne,n,vt//1 //I M . H . H . n pMo p o Ba . 2 01 5, N P 3 

nocJie,[(HMe fO,[(bl 6bIJIO pa3pa6oTaHO H eCK OJib KO ycT

poi1: CT B , n O3B OJIHI:OI.IJ;M X ,[(OBOJib HO TO-Y:H O KOHTpOJIM

pOBaTb o6n e M noBpem,neHMH. q aCTO MCnOJib 3yeTCH 

M e T0,[(MKa c na,naI:OI.IJ;MM r p y3oM , no,np a3yM e B aI:Oru;aH 

npMMeHeHMe ycTpoi1:cTBa N ew Y ork Univers i ty 

(NYU) / M ASCIS MJIM e ro aHaJioroB , rrpeMM yru;ecTBO 

K OTOpoi1: 3aKJII:Oqae TCH B HaJIM-Y:MM cne u;MaJibH OM CM 

CT e Mbl ou;eHKM CMJibl y,napa , a TaK:>Ke xapaKT e p MC

TMKM ITOBepxHOCTM cnMHHOro MO3r a npM y,nape , qTo 

I103B0JIHeT 6oJiee TO-Y:HO KOHTpOJIMpOBa Tb na paM eT

pbl n o Bpem,neH MH [3]. C y ru;ecTB Y I:OT M ,npyrne M eTO

,[(MKM , npM KOTOpbIX M e xaHMqe cKoe B0 3,[(eMCTBMe KOH

T P OJIMpyeTCH ,naT-Y:MKaM M ,naBJieHMH Ha TKaHM CITMH 

HOro M03ra [ 4, 5 ]. 

K o MnpeccMOHH aH M O,IJ;eJib MMl/ITMpyeT ycToi1qMBOe 

c,n;aBJieHMe cnMHHOro MO3r a npM c y :meHMM nO3BOH oq

H Oro KaHaJia . ,I(JIH ,IJ;OCTM:>Kemrn KOMnpe CCMOHHOro 3 cp

cpeK T a rrpMMeHHIOTCH XMpyp rMq e cKMe KJIMITCb l C yc 

TaHOBJie HHOM CMJIOM KOMnpe cCMM, MO,IJ;M(pMLI;MpOBaH

Hb ie nMHLI;eTbI , a TaK:>Ke ycTp OMCTBa ,IJ;JIH KOHTpOJIM 

pyeM OM nHeBMa TMqecKoi1 KOMnpe ccMM. H aM6oJiee Boc 

npoM3BO,[(MMbIX pe3yJibTaTOB y,n;aeTCH ,n;o6MTbCH rrpM 

MCn OJib3OBaHMl/I ITHeBMaTMq e cKMX y cTpOMCTB, KOTOp bre 

o6ecn e t..J:MBaIOT ,IJ;OCTa TOqHo BbICOKYIO TOqHQCTb MO,IJ;e 

JIMp OBaHMH KOM n p eCCM0HHbIX n o Bpe :m,n;eHMM M ,n;aIOT 

B03M O:>KHOCTb KOHTpOJIMp OBa T b 6MOM e xaHMqecKMe rra 

paM e Tpbl ITOBpe:m,n;eHMH ( CMJia , CKOpOCTb KOMnpecCMM , 

CTerre Hb CMeru;eHMH T K aHM M ,n;p.) [ 6, 7]. 
He,n;ocTa TKaMM OnMCaHHbIX M O,IJ;eJiei1: H B JIHIOTCH 

MaJIO,[(OCTynHOCTb ycTpOMCTB [ 8 ], a TaK:me He B03M O:>K

H OCT b o u;eHKM ITOBpe:m,n;eH MH CnMHHOr o M O3 r a C H a p y 

rne HMeM HenpepbIBHOCTM ero cTp y KTYPbI. 

HaM6oJiee ,n;ocTynHb IM M M qacTo Mcno Jib3ye MbIMM 

cno c o 6aMM noBpem,neH MH CITMHHOr o M03ra H B JIHIOT

CH n o JIHOe rrepece-Y:eHMe, cpoKaJibHaH MMeJIOTOMMH , 

,nopcaJibHaH MJIM Jia TepaJibHaH r e MMCe KLI;MH , p e3eK

LI;MH M acnMpau;MOHHhle HapyweHMH u;eJIOCTH OCTM 

HepBHOM TKa H M CITMHHOr o MO3 r a. IlpeMMyru; ecTB O 

,n;aHHbIX M eTO,IJ;OB 3 aKJIIO-Y:ae TCH B ,[(OCT OBepH OM n oJI 

H0M Hapyw e H MM CTPY KTypHoi1 HenpepbIBHOCT M a K

coHOB B 3 0 He BMe rnaTeJib CTBa , qTo Ba:>KH O npM MC

CJie,[(OBaHMM p e r e H e pau;MOHHbIX BO3M O:>KHOCTei1: TKa

HM cnMHHOr o M O3ra , TaK KaK Ha n paKTMKe TaKMe n o 

Bpe m,neHMH BbIC OKO B epOHTHb l. Kpo M e To r o, OH M 

o6ecne-Y:MBaIOT ycJI0BMH ,IJ;JIH M3yq e HMH M e xaHM3MOB , 

KOT Opbre npen.HTCTB YIOT p e r e H e pau;MM H e pBHOM TKa

H M U H C B 30H e MexaH Mq e cKo r o n o Bpe m,ne HMH; n o -

3 B OJIHIOT o u;eH MTb CTen e Hb n o cJi e ,ny IOI.IJ;MX y Tpa Tbl M 

BOCCTaH OBJieH MH cpy H K LI;MM COOTBe TCTBYIOI.IJ;MX nyTei1 

npoB e ,neHMH. 

11 PM n e p e c e -Y:e HMM CnMHHOro M03ra C03,[(aIOTCH 

M,[(ea JibHhle y c JIOBM H ,[(JIH M3y-Y:eHMH pereH epaTMB

H bIX n p o u;e cco B. TaK, HanpMMep, B pa6oTe [ 9] nocJie 

q acTMqHo r o nepeceqeHMH ( cpoKaJibHaH MMeJI0TOMMH 

Ha y poBHe C4 ) ,[(JIH ou;eH KJ1 KOOp,[(MHaIJ;MM ,[(B M:>Ke

HMM nepe,[(HMX KOHeqHOCTei1 y Jia6op OTOpHbIX K pbIC 

npMMeHHJIJ,1 noBe,[(eHqecKMe TeCTbI. O ,r:i;H OCTOp OHHee 

nepeceqeHMe OT,[(eJib HO B 3 H T b IX cnMH aJibHbIX nyT ei1: 

npoB e,[(eHMH Ha O,[(H OM y p o BHe C n o cJi e ,[(y IOI.IJ;MM 

8JieKTpOMexaHJ1qecKJ1M TeCTMp OB a H MeM J1CnOJib 3Y-
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e TCH ,[(JIH MCCJie ,[(OBaHMH JIOKOMOTOp H b IX J,1 c e Hcop 

HbIX Hapyrne HMM, a TaK:>Ke KOMne HCaTOpHoro BOC

CTaHOBJie HMH [ 1 0 ] . A JibTe p Ha TMBa 0,[(HOCT0pOHHe M y 

n e p e c e qeHMIO - 6oJie e noJIH0e ,nopcoBe HTpaJibHOe 

MJIM B e HTpo,nopcaJibHoe n epece -Y:eHMe [ 11 ] . He,naB H O 

pa3 pa6oTaHHaH 3KCne pMM e HTaJibHaH y cTaH0BK a 

BM6po-Hom (VibraKn ife) no3BOJIHe T c BbICOKOM T o q 

H OCTbIO BbIITOJIHHTb MMeJI0TOMMM J,1 ,nop caJibHbie r e 

MMCe KIJ;MM , KOTOpbi e Bbl3 bIBaIOT CTporo o npe,ne Jie H 

Hbie c e HC OM OT OpHbie Hapywe HMH [ 8 , 12 ]. O,r:i;Ha K O 

BbICOKaH CTOMMOCTb M MaJIO,[(OCTynHOCTb y cTaHOBK M 

3 Ha qJ1Te JibHO orpaHM-Y:MBaIOT B03 M0:>KHOCTJ1 ee npM -

M e H e HMH. 

U e JibIO HaCTOHru;e r o MCCJie ,no BaHMH 6brJio pa3pa6 o 

Ta Tb M O,[(eJib ,IJ;03MpOBaHHOr O n o Bpe :m,n;e HMH cnMHH0rO 

M 03ra Jia6opaTOpHbIX :>KMBOTHbIX ,IJ;JIH M3 yqeHMH B03 -

M O:>KHOCTei1 p e r e H e pau;MM cnMHHOf O MO3 ra . 

MATEPMAJI J/1 METOJJ,hl 

Mccne,n;o BaHM e npoBe ,n;e Ho Ha 8 0 na6 o paTopHbI X 

c aMKa x KpbIC rro p o ,n;bI B Mc Ta p Maccoi1: T ena 2 20- 2 6 0 r. 

3Kcrre pMMe HTbl BbIITOJIHHJIM B CO0TB e TCTBMM c « P e K O

M e H,n;au;MHMM K OMMTeTa n o 3TMKe, npOBO,IJ;HI.IJ;e ro 3KC 

n e p TM3Y 6MOM e,IJ;MLI;MHCKMX MCCJi e ,n; o BaHMM » (BO3 , 

2000) M «,I(Mp e K TMBaMM EBpo n ei1:cKor o c o o6ru;ecTBa » 

(86 - 6 0 9 EEC). B 3 aBMCMMOCTM OT o6n e Ma noBpe:m,n;e 

HMH :>KMBOTHbie 6 bIJIM pa3 ,z::i;eJieHbl Ha 5 rpynn no 1 6 

:>KMBOTHbIX : 1 - H rpynna - n e p e c e qeHMe 50% cnMHHO

ro M o3ra ; 2 - H rpynrra - n e p e c e q e HMe 80-90% cnMH

Horo M 03r a; 3-H rpynna - n o JIHOe nep e ceqeHMe cnMH

H oro M O3ra ( nJIOTHbIM K OHTa KT noBpe :m,n;eHHbIX K OH 

LI;OB c rrMHHo r o M 03ra ); 4-H rpyrrna - pe3eKLI;MH c er

M e HTa CITMHHOr o M 03ra ,IJ;JIJ/IHOM 1 CM ; 5-H rpynna -

IT OJIHOe rr e p e c e t..J: e HMe C OTCYTCTBMe M KOHTaKTa B 3OH e 

n o Bpe :m,n;e HMH ( K OHLI;bl Cnl/IHHOr o M O3ra B 3 OHe noBpe:m

,n;eHMH pa3 B e ,n; e HbI) . 

Xoa on epa14uu. B e e o n e p a u;MM o cyru;e cTBJIHJIMCb 

0 ,IJ;HOM XMpyprMqe cKOM 6pMra,n;oi1: C MCn0Jib3 0BaHMeM 

o n TMqe cKo r o MMKpocKo na Carl Z e iss M MMKpo xMpyp 

rMq e cKo r o MHCTpyMe H T a pMH . ,I(JIH Ha pKO3a npMMe H H 

JIM 30Jie TMJI 100 B ,IJ;03e 0,1 MJI . Pa3 p e3 KO:>KM BbIITOJI 

HHJIM B npoeKLI;MM OCTMCTbIX OT pOCTKOB n03BOHKOB B 

rpy,n;H OM OT,IJ;eJie n o3BOHo qHMKa OT Th 6 ,n;o T h8 c n o 

M OI.IJ;bIO CKaJibITeJIH , ,IJ;OCTyrr K n03 BOHOqHMKY - C n o 

M OI.IJ;bIO MMKpOXMpyprMqe cKMX HO:>KHMIJ;. H eo6xo,n;M

MbIM y poBe Hb o n e pa TMBHOro BMe wa T e JibCTBa onpe 

,n;eJIH JIM rraJibna T OpH0 n o COOTBe TCTBYIOI.IJ;MM pe6paM . 

,I(JI H BM3 yaJIM3 aLI;MM cnMHHOro M O3ra M ,IJ;OCTyrra K H eMy 

KycaqKaMM npOBO,IJ;MJIM JiaMMH3KTOM MIO B npoe KLI;Ml/1 

Th6 - Th 7. 3aTe M pacce KaJIM TKaHM crrMHHoro M03 r a B 

rpy,n;HOM qacTM (pars thoracica) npM nOMOI.IJ;M CKaJib 

neJIH M crreu;MaJibHOrO MHCTpyMeHTa, pa3pa60TaHHOro 

,[(JIH ,[(O3 Mp OBaHHOfO noBpe m,n;eHMH c n MHHOro MO3ra . 

MHcTpyMeHT cHa6:meH JJ:BYM H orp aHMqMTe JIHMM, n o -

3 B OJIHIOI.IJ;MMM HaHOCMTb TpaBMY B o6neMe 50 M 8 0 -

90% COOTBeTCTB e HHO ( p Mc. 1 ). Ilo ,naHH bI M [ 13], ,n;Ma

M eTp c n MHHOro M O3r a KpbICbI B paccM a T p MB a e M OM 

cerMe HTe COCTaBJIH eT 5 MM. P yKOB O,IJ;CTBYHCb 3Tl/IM J1 

,naHHbIMM, o rpa H MqMTeJib A c,n;eJiaJIM TaK, qT06b I OH 

o6ecn e q MB aJI p a3p e3 rJiy6MHOM 2 , 5 MM , qTo C00TBe T-
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CTByeT 50% ,IJ;J!IaMeTpa CTIJ;IHHOro M03-

r a, orpaHJ!IqJ!ITeJib B - 4 MM, qTo co 

OTBeTCTByeT 80% yKa3aHHOro ,IJ;J/Ia 

MeTpa. 

A 

Be,neHJ!Ie )KJ;IBOTHbIX B TIOCJieorre 

paQJ/IOHHOM rrep1i10,IJ;e ocyI.IJ;eCTBJIHJIJ;I 

B ycJIOBJ/IHX, crroco6cTBOBaBII11i1X HaJ;I -

6 oJiee 8cpcpeKTJ/IBHOMY BOCCTaHOBJie 

HJ/IIO. Kpbrc co,nepmaJIJ!I B OTITJ!IMaJib

Hbrx TeMrrepaTypHbIX ycJIOBJ/IHX (27-

2 8 0C), o6ecrreqJ!IBaJIJ!I ,nocTyrr K e,ne J;I 

BO,ne B Heo6xo,nJ!IMbIX KOJIJ;IqecTBax, 

B OCTIOJIHHJIJ;I KpOBOTIOTepIO rryTeM 

B Be,neHJ!IH cp1i13J/IOJIOrJ!IqecKoro pa

CTBopa, B TeqeHJ!Ie rrepBbIX 3 -4 cyT 

rrocJie orrepaQJ!IJ/I rrpoBO,D;J!IJIJ;I aHTJ!I6J!I-

P11c. 1. I1HcTpyMeHT ,D,JIH ,z::r,03v1po-

BaHH0ro IT0Bpem,z::r,eHMR CITMHH0r0 

M03ra c orpaHw-rnTeJIHMM. O6n.r1c -

HeHv15I B TeKCTe. 

OTJ/IKOTeparrJ!IIO BeT6J!IQJ/IHOM (2 MJI), 

o 6pa6oTKY TIOCJieorrepaQJ/IOHHOM paHbI crrpeeM Teppa

MJ/IQJ/IH. KpoMe Toro, ocyI.IJ;eCTBJIHJIJ/I Maccam J;I MaHy

a JibHYIO 8KCKypc1i1IO MoqeBoro rry3blpH C QeJiblO ero 

o rropomHeHJ!IH J;I rrpO(f)J!IJiaKTJ;IKJ;I 3aCTOMHbIX HBJieHJ!IM 

J;I 1i1HcpeKQJ/IOHHbIX OCJIO:>KHeHJ/IM. 

,UJIH orrpe,neJieHJ/IH CTerreHJ;I BOCCTaHOBJieHJ!IH cpyHK

QJ!IM J/ICTIOJib30BaJIJ;I CJie,nyIOI.IJ;J/Ie MeTO,IJ;bI: 

• wKaJiy TH:>KeCTJ/I rroBpem,neHJ!IH BBB ( Basso, 

Beattie and Bresnahan) ,nJIH o6neKTJ/IBHOM B1i13yaJib

HO M OQeHKJ;I ypOBHH HeBpOJIOfJ;IqecKJ/IX paccTpOMCTB J;I 

cpyHKQJ/IOHaJibHOro J/ICXO,na TIOBpem,neHJ/IH [ 14 ]; 

• perJ/ICTpaQJ/IIO BbI3BaHHbIX TIOTeHQJ/IaJIOB o6JiaCTJ;I 

KOpbI r OJIOBHOro M03ra C TIOMOI.IJ;blO crreQJ!IaJibHOro 060-

p y ,noBaHJ;IH. 

MccJie,noBaHJ!IH rrpoBO,D;J!IJIJ;I ,no orrepaQJ!IJ!I, Herroc

p e,ncTBeHHO rrocJie orrepaQJ;IJt1, a TaKme Ha 14-e cyTKJ/I 

TIOCJie BMewa TeJibCTBa; 

OQeHKa HeBpOJIOn1qecKoro CTa Tye a rrp1i1 TIOMOI.IJ;J;I 

wKaJibI BBB 3aKJIIOqaJiaCb B B1i13yaJibHOM aHaJIJ!I3e 

TT OBe,neHJ/IH )KJ;IBOTHOro J;I CTerreHJ;I Ha pyweHJ/IH ,D;BJ/Ira

T e JibHbIX cpyHKQJ;IM HJ;I)KHJ;IX KOHeqHOCTeM B TTOCJie

o nepaQJ!IOHHOM rrepJ!IO,IJ;e CTOpOHHJ;IMJ;I Ha6JIIO,IJ;aTeJIH

M J;I, He J/IMeIOI.IJ;J!IMJ;I J/IH(f)OpMaQJ;IJ;I O CTerreHJ;I TH:>KeCTJ;I 

TT OBpem,neHJ/IH CTIJ/IHHOro M03ra y KpbICbI [14]. lllKaJia 

n pe,nycMa Tp1i1BaeT OQeHKY ,D;BJ!I:>KeHJ!IM B ,IJ;J!Iana3oHe OT 

0 ( OTCYTCTBJ/Ie ,D;BJ/I:>KeHJ!IM) ,no 21 (rrepe,nBJ!I:>KeHJ!Ie 6e3 

Ha pyweHJ!IM) 6aJIJIOB , rrp1i1 8TOM OQeHKa OT O ,no 7 6aJI

JIOB CBJ/I,IJ;eTeJibCTByeT O HaJIJ;IqJ;IJ;I ,D;BJ!I:>KeHJ/IM B Ta30-

6 e ,npeHHbIX, KOJieHHbIX 1i1 roJieHOCTOTIHbIX cycTaBax; 

OT 8 ,n;o 13 - 0 TIOCTaHOBKe Jiarr J;I KOOp,D;1i1HaQJ;IJ;I ,D;BJ;I 

:>KeHJ/IM; OT 14 ,no 21 - o CTa6J!IJibHOCTJ;I Koprryca 1i1 

6 aJiaHC1i1pOBKe XBOCTa. 

PerJ!IcTp1i1py10I.IJ;J!IM J!IfOJibqaTbIM 8JieKTpo,n ,nJIH no

JiyqeHJ!IH CO Ma TOCeHCOpHbIX BbI3BaHHbIX TIOTeHQJ!IaJIOB 

y cTaHaBJIJ/IBaJIJ;I B qeperr )KJ;IBOTHOrO B o6JiaCTb rrpo

e KQJ;IJ;I ceHCOMOTOpHoM KOpbr, a CTJ/IMY JI1i1PYIOI.IJ;J/IM - B 

06.JiaCTb MbIWQ crn6a TeJieM 6e,npa. CTJ!IMY JIHQJ/IIO rrpo

BO,D;J/IJIJ;I rrp1i1 rroMOI.IJ;J/I 1i130JI1i1poBaHHOro CTJ/IMY JIHTopa 

TT OCTOHHHbIM TOKOM B COOTBeTCTBJ;IJ;I co CJie,nyIOI.IJ;J!IMJ;I 

rrapaMeTpaMJ!I: CJ/IJia TOKa 3 MA, rrpo,nOJI:>KJ/ITeJibHOCTb 

CTJ/IMyJia 20 MC, qacTOTa 0,5 fQ. 

CTaTJ/ICTJ!IqecKyIO o6pa60TKY ,naHHhlX rrpOBO,IJ;J;IJIJ;I 

c rroMOI.IJ;bIO rrporpaMMHoro o6ecrreqeHJ!IH MATLAB 1i1 
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StatSoft STATISTICA 8.0 . .TI:JIH orrpe,z:i;eJieHJ/IH cTaTJ!I

CTJ!IqecKoM 3Ha qJ;IMOCTJ/I J/ICTIOJib30BaJIJ!I TecT KpacKe

Jia - Y oJIJIJ!Ica J!I U-TecT MaHHa - Y1i1THJ!I. Kp1i1TJ!I

qecKJ!IM ypoBeHb CTaTJ/ICTJ;IqecKOM 3HaqJ!IMOCTJ;I B ,n;aH

HOM J/ICCJie,noBaHJ;IJ;I 6bIJI rrp1i1HHT paBHbIM 0 , 05. 

PE3Y JlhTAThl 

BbI:>KJ/IBaeMOCTb :>KJ/IBOTHbIX Harrpr1My10 KoppeJIJ/I 

poBaJia C TH:>KeCTbK) TIOBpem,neHJ/IH CTIJ/IHHOro M03ra. 

Cpe,nJ;I KpbIC C rrepeceqeHHbIM Ha 50% CTIJ/IHHbIM M03-

roM TIOKa3a TeJib BbI)KJ;IBaeMOCTJ;I COCTaBJ;IJI 81, 3 % 

(13 J/I3 16 :>KJ/IBOTHbIX). B o 2, 3 1i1 4-11 rpyrrrrax BbI:>K:J/I

BaeMOCTb )KJ;IBOTHbIX B 1 - e cyTKJ;I TIOCJie BMerna TeJib

CTBa COCTaBJ!IJia COOTBeTCTBeHHO 63% ( 10 J/I3 16), 69% 

(ll 1i13 16) J;I 50% (8 J;I3 16 ). B rpyrrrre C pa3Be,neHHbIMJ;I 

KOHQaMJ;I TIOJIHOCTblO rrepeceqeHHOro CTIJ/IHHOro M03ra 

Bbl:>KJ/IJIO 9 ( 5 6o/o ) :>K:J/IBOTHbIX. 

BbI:>KJ!IBaeMOCTb :>KJ!IBOTHbIX K KOHQY 2 - 11 He,neJIJ!I 

8KCrrep1i1MeHTa TaKme COOTBeTCTBOBaJia CTerreHJ;I rro

Bpem,neHJ/IH. B l - 11 rpyrrrre BbI:>KJ!IJIJ;I Bee KpoMe o,nHoro 

:>KJ/IBOTHoro. B o 2 , 3 , 4 J/I 5-11 rpyrrrrax BbI:>K:J/IJIJ;I cooT

BeTCTBeHHO 8, 8, 5 J;I 3 KpbIC. HaJ!I60Jiee BepOHTHOM 

rrpJ;IqJ;IHOM CMepTJ;I )KJ;IBOTHbIX HBJIHJICH OCTpbIM BOC

rraJIJ/ITeJibHbIM rrpoQecc, ocJiomHeHHbIM 1i1HcpeKQJ!Ie11 

MoqeBbIBO,D;HI.IJ;J/IX rryTeM. 

P e3yJibTaTbI KOMTIJieKCHOM OQeHKJ;I COCTOHHJ!IH )KJ;I

BOTHbIX B 1-e 1i1 14-e cyTKJ;I TIOCJie orrepaQJ!IJ;I rrpe,n

CTaBJieHbI B Ta6JIJ!IQe. B 1-e cyTKJ;I yMepeHHO Bbipa

:>KeHHbie ,lJ;BJ!I:>KeHJ/IH B 3a,IJ;HJ;IX KOHeqHOCTHX orrpe,ne

JIHJIJ/ICb TOJibKO B 1-M rpyrrrre , r,ne , corJiaCHO Kp1i1Tep1i1-

Pe3yflbTaTbl ou,eHKJ/1 COCTORHJ/IR >KJ/IBOTHb/X Ha pa3Hb/X cpoKax 

Ha6mo,lJ.eHJ/IR 

fpyrma 

1-.H 

AMllJIMTy,n;a Bbl3BaHHbIX 
ll0TeH~MaJI0B, MKB 

1-e cyTKM 14-e cyTKM 

5,5±3,7 8,9±4,4* 

2-.H 1,8±1 ,1 3,0±0,9* 
3-.H 1,2±0,8* 
4-.H 

5-.H 

* p<0,05 

O~eHKa no IIIKaJie BBB, 
6aJIJibl 

1-e cyTKM 14-e cyTKM 

2,7 ±2,1 4,6±3,3* 

1,1±0,7 2,2±1 ,5* 

0,5±0,4 0,7±0,3 



BecTHvtK TpaaMaTono,v1v1 v1 opTone,av1v1 vtM. H . H . npv1opoaa . 2 0 15, N g 3 

10 I 
MK B 

0 20 40 60 80 IQQ MC 0 20 
Q t CTHMYJI 6 t CTHMYJI 

IOI 
MKB 

0 20 40 60 80 100 M C 0 20 
8 t CTIH-! YJI 2 t CTHM YJI 

HM wKaJibI BBB, perMcTpMpoBaJrn yMep e HHbie ,D,BM

m e HMH B ,D,Byx MJIM 6oJiee KpyITHbIX cycT a B a x (qaw;e 

Bcero B Ta3o6e,D,p e HHOM J1 K OJieHHOM). B o 2 - M rpy ITITe 

y 60JibllIJ1HCTB a )KJ1B OTHbIX 6bIJIJ1 BbIHBJieHb l CJia6bi e 

J1JIJ1 yMepeH HO Bbipame HHbie ,[l,BM:>KeHMH TOJib KO B O,[1, 

HOM KPYITHOM cycTaBe J1 y HeKOTOpbIX )KJ1BOTHbIX -

CJia6b1e ,l],BJ1:>KeH J1H B O B TOpOM cycTaB e. y )KJ1B OTHbIX 

OCTaJibHbIX rpyITIT ,l],B M:>KeHMH B HJ1)KHJ1X KOH e qHOCTHX 

ITpaKTJ1qecKJ1 He o ITpe,[!,eJIHJIMCb. 

PerMCTpMpyeMbie ITOTeHI..J,MaJibl B 1 - e cyTK J1 ITOCJie 

OITepaLI;J1J1 ,D,eMOH CTpMpOBaJIM 3 Ha qJ1TeJibHOe CHJ1:>Ke 

HJ1e aMITJIMTY,D,bI , q TO COOTBe TCTB OB aJIO M e xaHJ1q e c

KOMY Ha pyllle H MID u;eJIOCTHOCTJ1 ITpOB O,l],Hlll;MX ITyTeM. 

PeITpe3eH Ta TM BHbie rpaq:rnKM KpMBbI X Bbl3 BaHHbIX 

ITOTeHu;MaJIOB ITp e ,D,C T aBJi eH b l Ha p MC. 2 . 3Ha q e HM e 

cpe,D,H eM ITO BbI6o pKe MCXO,l],HOM aMITJIMTY ,[!,bl BbI3 BaH

HbIX ITOTeHI.J,MaJIOB COCTaB MJIO 41 , 7 ± 7,5 M K B , ITPM 8 T OM 

CT a TJ1CTJ1qecKJ1 3 Ha qJ1MbIX pa3JIJ1q J1J1 M e :>K,D,y rpyITITa

MJ1 BbIHBJieHo He 6 b I JIO. B l - i1 r p yITITe CHM:>Ke HMe aMIT

JIMTY,lJ,bI COCTaBMJIO B cpe,D;HeM 86,5 ± 3, 7 % , B O 2-M -

95,6 ± 4 , 7 % , B OCTaJib H b IX rpyITITa x ITOTeHI . .J,MaJI ITpaK

T J1 q e cKJ1 He Bb l 3 bIBaJICH. 

Ha 14- e cyTKM ITOCJie o ITe pau;rrn ,[l,BM:>Ke HMH pa3 -

Hoi1 CTeITeHM B bipameHHOCTJ1 B 3 a,[l,HJ1X KOHeqH OCTHX 

)KJ1BOTHb IX OITpe,D;eJIH JIMCb TOJibKO B ITepBbIX Tpe x 

rpyITITax. ITpM 8TOM B 1-M rpy ITITe y Bcex )KJ1BOTHbIX 

OTMeq aJIMCb Bbipame HHbie ,[l,BM:>KeHMH B 3 a,[1,HJ1X KO

H e qHOCT HX J1 y 60JibllIJ1HCTBa )KJ1BOTHbIX - ,l],BM:>Ke

mrn B O Bcex Tpex KpyITHbIX cycTaBax c ITepMO,[l,J1qec

K M MJ1 ITOITbI TKaMM ITepecTaBJIHTb KOHeqHOCTb , qTo co

OTBeT CTByeT 4-8 6aJIJiaM ITO llIKaJie BBB. B rpyITITe c 

ITepeceqeHMeM 80% CITMHHOro M03ra y BCex )KJ1BOT

HbIX MMeJIM MeCTO yMepeHHbie ,[l,BM:>KeHMH B ,[l,Byx J1JIJ1 

6oJiee KPYITHbIX cycTaBax. IT PM ITOJIHOM ITepeceqeHJ1J1 

CITMHHOfO MO3ra y qaCTJ1 :>KMBOTHbIX OITpe,D,eJIHJIMCb 

TOJibKO CJia6bre ,[l,BM:>KeHMH B 0,[1,HOM KPYITHOM cycTaBe. 

B OCTaJibHbIX ,[l,BYX rpyITITax y BbI)KMBWMX )KJ1BOTHbIX 

,[l,BMJKeHMM B 3a,[1,HJ1X KOHeqHOCTHX ITO-ITpemHeMy He 
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PMc. 2. P e rrpe3 eHTa TMBHbi e 

KpMBbi e BbI 3 BaHHbIX IlOTe H 

IJ,ManoB B c e HCOMOTOpHO M 

o6naCTir1 KOpbl KpbI CbI B OT 

B eT Ha CTMMY nRIJ,MIO Mb!Wl...l, 

3 a,z:i:tt e M nanbl. 

a - ~o nepeceqeHMR crrMH
Horo M03ra , 
6 - cpa3y nocne rrepeceqe
HMR 50% CTIMHHOI'O M03ra , 
8 - 80% CTIMHHOI'O M03ra , 

2 - nocne nonHoro rrepece
qeHMR CTTMHHOI'O M03ra ( cv1r
Han OTCYTCTs yeT). 

OTMe qaJIOCb. ITo p e3yJibTaTaM p e rJ1CTpaLI;J1J1 BbI3BaH

HbIX ITOT e Hu;MaJIOB ycTaHOBJie H O, qTo MX cpe,D,H HH aM

ITJIMTy,[l,a H e CKOJibKO yBe JIJ1qJ1Jiacb B l -i1 M 2 - i1 r pyIT

ITax (Ha 7 , 7 M 2 , 8 % COOTB e TCTBeHHO ), a TaK:>Ke ITOHB J1 -

JIJ1Cb CJia6bre p e rMCTpMpyeMbie ITOTeHu;MaJib I y HeKO

TOpbIX )KJ1BOTHbIX B rpyITITe co 100% ITepeceq e H J1eM 

(p<0 ,05 ) . 

OECYiK,UEH11E 

3a,D,a qei1 ITpOBe ,[l,e HHOM 8KCITepMMeHTaJib HOM pa6o

T bl 6b1JI0 pa3 pa6oTa Tb MO;D;eJib MexaHJ1qecKoro ITO

Bpe m,D,e HMH CITMHHOro M03 ra , KOTOpaH MOrJia 6 b I 6bITb 

J1CITOJib3 OBaHa ITPM ,[l,aJibHe MWMX MCCJie,[l,OBaHMHX BOC 

CT aHOBJi e HMH cpyHKLI;MM , yTpaqeHHbIX B pe3yJibTaTe 

ITOBpe m,D, e HMH CITMHHOro M03 ra . EbIJia OTpa6oTaHa Me

T O,l],MKa XMpyprJ1qecKoro ,l],OCTyITa K CITMHHOMY MO3ry 

)KJ1BOTHbIX ITocpe ,D,CTBOM JIHMJ1H8KTOMJ1J1J1 C ITOCJie,D;y 

IDlll;MM e ro ITe p e c e qeHMe M ITPM ITOMOlll;M cITeu;MaJibHOro 

MHCTpyMe HTa , 3 a,D,aIDw;ero oITpe,D;eJieHHbIM o6'beM ITO

Bpe m,D;eHMH. TaKoi1 IT0,[1,X0,[1, 06ecITeqJ1JI BbICOKYID Boc 

ITpOM3BO,[l,MMOCTb pe3y JibTa TOB pa3JIJ1qHoro ITO o6'be 

MY ITOBpem,D;eHMH CITMHHOro MO3ra . 

McITOJib3 0BaHHbie B XO,[l,e pa60Tbl MeTO,[l,bl ou;eHKM 

(llIKaJia BBB, perMcTpau;MH BbI3BaHHbIX ITOTeHu;MaJioB ) 

ITO3BOJIJ1JIJ1 ,l],OCTOBepHO ITO,l],TBep,[!,MTb Ha pyweHMe H e 

ITpepbIBHOCTM ITpOBO,[l,Hlll;MX ITyTeM CITMHHOro MO3ra , 

ou;eHMTb ,[l,MHaMMKY BOCCTaHOBJieHMH ITpOBO,l],J1MOCT J1 

J1 ,[l,BMra TeJibHOM aKTJ1BHOCTJ1. IToKa3a Te JIM 6bIJIJ1 0 ,[1, 

HOpO,D,HO pacITpe,D;eJieHbl ITO rpyITITaM, qTo ITO,l],TBep 

,[l,MJIO COCTOHTeJibHOCTb ,[l,aHHOM MO,D,eJIM ITOBpe:>K,[l,eHMH. 

Ha OCHOBaHMJ1 ITOJiyqeHHbIX ,D,aHHbIX MO:>KHO ITpe,D;ITO

JIO)KJ1Tb, qTO qaCTJ1qHoe BOCCTaHOBJieHMe HeMpOHHbI X 

CBH3eM ITPOMCXO,[l,MT CITOHTaHHO, O,D,HaKO OHO Koppe

JIMpyeT c o6'beMOM ITOBpem,D;eHMH, a TaK:>Ke c paccTO

HHMeM Me:>K;D;y ITOBpe:>K,[l,eHHbIMJ1 cpparMeHTaMM CITMH

Horo M03ra. IT pe,D,CTaBJieHHaH MO,[l,eJib MO:>KeT 6bITb 

J1CITOJib3OBaHa B MCCJie,[l,OBaHMHX ITO perettepau;MM KJie 

TOK CITMHHOro M03ra, TaK KaK 06ecITeqJ1BaeT ,[1,0CTO-
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BepHoe J!I BocrrpOM3 BO,[J;J!IMOe Ha pyweHMe rrpOBO,[J;J!IMO

CTJ!I CITJ!IHHOfO MO3ra. KpoMe Toro, OHa ,z:i;aeT BO3MO.tK

HOCTb BBO,D;J!ITb B o6JiaCTb ITOBpem,z:i;eHMH Heo6xo,z:i;M

Mble 3KCITepwMeHTaJibHble areHTbl J1 ,D;OCTOBepHO ou;e 

HMBa Tb ,D;MHaMMKY J,1 CTerreHb BOCCTaHOBJieHMH ITpOBO

,D;MMOCTJ!I ITOBpem,z:i;eHHblX TKaHeJ/1. B u;eJIHX ITOBblWe

HMH Bbl.tKMBaeMOCTJ!I 3KCrrepMMeHTaJibHblX .tKMBOTHblX 

Heo6xo,z:i;11Mo cTporo co6JIIo,z:i;aTb ycJIOBMH, 06ecITeq11-

Ba10w;we HaM60Jiee 6blCTpoe J1 3cpcpeKTJ1BHOe ITOCJie

OITepau;11omrne BOCCTaHOBJieHMe. 

BhIBO,Ubl 

1. IIp11 ITepeceqeHMM 50% CITMHHoro MO3ra ero ITpo

BO,D;MMOCTb ITpaKTJi1qecKJ1 ITOJIHOCTbIO HapywaeTCH, 

O,D;HaKO qepe3 14 ,D;HeJ/1 rrpOMCXO,D;MT CITOHTaHHOe BOC

CTaHOBJieHMe rrpOBO,[J;J!IMOCTM ,z:i;o ypoBHH 4,6±3,3 6aJI

Jia rro rnKaJie BBB w yBeJI11qeHwe aMITJIMTY ,D;bl perwc

T pwpyeMblX Bb13BaHHblX ITOTeHlJ;MaJIOB Ha 7' 7%. 
2. IIepeceqeH11e 80-90% CITMHHoro MO3ra coITpo

Bo.m,z:i;aeTcH rrpaKTwqecKM ITOJIHblM Hapywem1eM ITpo

BO,D;MMOCTM C He3Ha qJ1TeJibHblM CITOHTaHHblM BOCCTa

HOBJieHMeM rrpOBO,D;MMOCTJ!I qepe3 14 ,D;HeJ/1 ,z:i;o ypoBHH 

2,2 ± 1,5 6aJIJia ITO rnKaJie BBB 11 yBeJI11qeHMeM aMIT

JIMTY,D;bl Bbl3BaHHblX ITOTeHu;MaJIOB Ha 2,8%. 
3. Pe3y JlbTa TOM ITOJIHOfO ITepeceqeHMH CITMHHOfO 

MO3ra HBJIHeTCH ITOJIHOe Ha pyweHMe ITPOBO,D;MMOCTM. 

"9:epe3 14 ,D;HeJ/1 y e,D;J!IHJi1qHblX )KJ!IBOTHblX OTMeqaeTCH 

CITOHTaHHOe ITOHBJieHMe Bhl3BaHHhlX ITOTeHu;MaJIOB 

H J!I3KOJ/I aMITJIMTY,D;bl J,1 CJia6o BblpameHHblX ,D;BM.tKe

H MJ/1. 

4. IlpM pe3eKLI;MJ1 CITMHHOfO MO3ra Ha ITPOTH.tKe

H J!IM 1 CM J1 ero ITepeceqeHMM C pa3Be,D;eHMeM KOHLI;OB 

rrpOBO,D;MMOCTb HapywaeTCH ITOJIHOCT bIO 6e3 ITOCJie,z:i;y-

10w;ero BOCCTaHOBJie HMH. 

5. Ha ITpo~ecc BOCCTaHOBJieHMH rrpOBO,D;MMOCTJ!I 

CITJ!IHHOro MO3ra BJIMHeT paCCTOHHMe Me.m,z:i;y ero ITpOK

CJ!IMaJibHblM J1 ,[l;J!ICTaJibHblM cpparMeHTOM. 

6. ,llMHaMMKa MOTOpHblX cpyHKLI;MJ/1 ITOCJie pa3JIJ1q

HOf0 ITO o6oeMy ITepeceqeHMH CITMHHOfO MO3ra COOT

BeTCTByeT J!I3MeHeHMHM aMITJIMTY )];bl Bbl3BaHHblX rro

TeHu;MaJIOB. 

Pa6oma BbtnOJlHeHa npu noooepJJCKe zpaHma 

PH([) M 14-15-00880 <<Pa3pa6omKa HOBbtX MemoooB 11e1JeHufl 
noBpeJJ-coeHuu cn uHHozo MOJW c ucnollbJOBOHUeM 

M02HUmHb/X HGHOlfOCm UU, 8 pG3/lUlfHblX Cpeoax 

8 COlfemaHUU C 3/leKmpOMGZHUmHb/M nolleA1>> . 
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KOPOTKIIE COOEIQEHIIH 

© K o JUleKrnB 3BTO p OB , 20 15 

ll,11}1011ATliqECKMll MYJihTM<l>OKAJihHhlll OCTEOJIM3: 
CJiyqA.rt OllEPATMBHOfO JIEqEHll51 

A.II. fl03aeee, E.A. 3axapbflH, J(.C. EyKflaee, 

11.H. KpaCH020pcKuu, T.(JJ. 3y6aupoe 

cpf:S y «H ay'-!HO- MCCJie,noBaTeJibCKMJ/1 ,neTCKMJ/1 op Ton e,nM'-IeCKMJ/1 MHCTMTYT MM. r .I-1. T y pHepa » 
M:vrn3,npaBa P occMM; f:SO Y B ITO «CeBepo- 3ana,nHhIM r ocy ,na pcTBeHHbIM Me,nM~MHCKMM YHMBepcMTeT 

MM. I-1.I-1. M e'-IHMKOBa » M MH3,npaBa P occMM , CaHKT-IleTep6ypr , pep 

HiJuonamu11ecKuil ocmeof/ U3 - peiJKo ecmpe11a10U1,eecfl namoJ102u11,ecKoe cocmofLHue, xapaK
mepu3yfOU1,eeCJ1 cnoHmaHHoil, MaccueHou u npo2peccupy10U1,eu pe3op6u,ueu KocmHoil mKaHu. 
MaccueHb!U ocmeofl u3 J18J1J1emCJ1 pe3yfl bmamoM npoJ1 ucjJepau,uu e KocmHou u OKpy :>fcafOUl,UX 
MJl2KUX mKaHJIX m OHKOcm eHHb/X Kp oeeHOCHblX U Jl UMcpamuLteCKUX co cyiJoe, HanOMUHafOUl,UX 

KanuJ1J1J1pb1. B cmambe npeiJcmaef/ eHbl o63op fl umepamypbL no iJamwu npo6JleMe u onucaHue 
KflUHu11ecK020 Ha6J110iJeHuJ1 nau,ueHmKu, ycneutHO npoonepupoeaHHoil c ucnofl b3oeaHueM pa3-
pa6omaHHou e Hauteu KJ/UHUKe MemoiJuKu . BblnOJ/HeHHbte eMewamefl bcmea no3eofl uJ1 u iJo-
6umbCJI eoccmaHoeJ1 eHuJ1 u,eJ1 ocmHocmu mpy611a mb1x ,w cmeu u o6ecneLtufl u y cJ1 oeuft Oflfl caMo
cmoJ1meflbH020 nepeiJeu:;1ceHuJ1 . llpoiJeMoHcmpupoeaHa B03MO:JICHOCmb npoeeiJeHufl peKoHcm
pyKmueHbtX onepamueHbtX eMeutamefl bcme c u,efl bfO eoccmaHOBfl eHUJI onopocnoco6Hocmu KO
He11Hocmeu, Komopbte u,eJ1ecoo6pa3HO co 11,emam b c mepanueil 6uccpocrjJoHamaMu. 

K Jl IO LJ e B bl e C Jl OB a: OCTeom13, CH HD. p OM r o p xeM a, Jl O)KHbi e cycTaBbl , KOCTHOTTJlaCTl1 -

LJeC Kl1e onepau1111. 

Idiopathic Multifocal Osteolysis: Case of Surgical Treatment 

A. P . Pozdeev, E.A . Zakhar'yan , D.S. Buklaev, I.N. Krasnogorskiy, T. F. Zubairov 

Turner Scienti fi c and R esearch Institute for Chi ldren 's Ort h opedics ; N orth-West ern State 
Medica l U niversi ty named after I.I. M echnikov, St. P etersburg, Russia 

Idiopath ic osteolys is is a rare disorder characterized by spontaneous, massive and progressive 
resorption of bone tissue. Massive osteolys is r esults from proliferation of blood and lymphatic 
vesse ls with thin walls, resembling capillaries, in the bone and surrounding soft tissues. Litera 
tu re review on this problem and clin ical case of a patient successfully operated on using the 
technique elaborated at our clin ic are presen ted . Surgical interventions enabled to achieve the 
r estor ation of tubular bones integrity and ensured conditions for independent patient 's move
ment. Possibility of the pe,form ance of reconstructive surgical interventions for the restoration of 
l imb weight bearing ability that is reasonable to combine with bisphosphonate therapy. 

Ke y w ords: essentia l osteolysis, G orham 's di sease , pseudarthrosis , bone plastic ope
rations. 

I1,n,v1orra TWieCKJ1J/I OCTeOJIJ-13 - p e,z:i;Ko BCTpe qaro

w;eec.H rraTOJIOfWieCKOe COCTO.HHJ1e , xap a KTe pM3 YIO

w;eec.H CITOH TaHHOJ!I, MaCCJ1BHOJ/I J1 rrpo rpeccv1pyrorn;eJ1 

pe3op6u v1eJ1 KOCT H OJ/I T K aHM. MacCMBHbIJ/I OCTe0 JIJ-13 

rrpOMCXO,D,MT B p e3y JibTa Te rrpoJimpe pauv1v1 B KOCTHOJ/I 

J1 OKpymaIOI.U;MX M .HfKJ1X T K a H.HX T0HK0 CTe HHbIX Kpo 

BeHOCHbIX J1 JIJ1M q:>aTJ1qec K J1X c o c y ,z:i;o B , HaIT0MJ1HaIO

w;v1x KaITMJIJI.HpbI [ 1 - 3 ]. 

Brre pBbie 3 a60 Jie BaHJ1e 6bIJIO OITMCaHO ,II;. ,UmeK

COH OM B 1 83 8 r . OH Ha6JIIO,D,aJI ITOJIHbIJ/I OCTeOJIJ-13 ITJie

t.i e B OJ/I K OCTJ1 y 1 8 -Jie THero IOHOlllJ1 [2-5]. K HaCTO.H

w;eMy BpeMeHM B MI1pOBOJ/I JIMTepa Type rrpe,n,cTaB

JieHbl c o o6rn;eHMH rrpv1MepHo o 200 cJiyqa.r1x v1,z:i;J1orra

T J1t.iecKoro OCTeOJIJ13a. HecMOTp.H Ha TO t.ITO 3a60Jie-
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BaHMe MMeeT ,n,o 6poKa qecTBe HHbie fl1CTOJIOfl1t.IeCKMe 

xa paKTepMCTl1KJ1 , pe3y JibTa TOM ero arpeCCJ1BHOfO T e

q e HM.H HBJIHIOTCH paHH.H.H l1HBaJIJ1,[l;J13aUM.H J1 ,n,am e 

cMepTb rrauv1 e HTa [2, 6]. Ilpoue cc ocTeoJIM3a Mome T 

Ha qa Tb CH B JII060M B03pacTe' JIOKaJIJ130Ba Tb CH B JII0-

6oM oT,n,e Jie cKeJieTa, HO qaw;e Bce ro rropamaIOTCH 

B e pxHMe K0H e t..JHOCTM , pe6pa J1 KOCTJ1 Ta3a. H e KOT O

pbie aBTOpbI OTMet..iaIOT CITOHTaHHOe rrpeKpaw;e H Me 

OCTeOJIJ13a ITOCJie ,D,OJifJ1X JieT TeqeHMR 3a60JieBaHJ1.H 

6e3 BJ1,D,J1MbIX Ha TO rrpMt..iJ1H. CcpopMv1poBaBlllJ1e C.H 

KOCTHbie ,z:i;ecpeKTbl caMOCTO.HTeJibHO 3aMern;aIOTCJI 

cpv16p03HOJ/I TKaHbIO. B pe3y JibTa Te cpopMv1pyIOT CJI 

MHO:>KeCTBeHHbie MHOfOITJIOCKOCTHbie ,n,ecpopMaUMM 

KOCTeJ/I 11 KOHTpaKTYPbI cycTaBOB [3, 7]. 
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3a6o.rreBaHMe He MMeeT crreu;m:}::rnqecKMX CMMITTO

MOB M Ha qMHaeTCH C ITOHBJieHMH 60JIM, OTeKa M orpa

HMqeHMH cpyHKLI;MM rropameHHOro cerMeHTa. EMOXM

MMqecKMe M re Ma TOJIOrMqecKMe ITOKa3a Te.JIM 06b1qHo 

COOTBeTCTBYIOT HOpMe [2, 3, 8]. 

,Il,MarH03 ycTaHaBJIMBaeTCH Ha OCHOBaHMM ,n;aHHblX 

KOMITJieKCHOro KJIMHMqecKoro, Jia6opa TOpHoro, peHT

reHOJIOrMqecKoro M rMCTOJIOrMqecKoro o6cJie,n;oBaHMH 

rryTe M MCKJIIOqeHMH 3a6oJieBaHMM C rrpOHBJieHMHMM 

BTOpMqHoro OCTeOJIM3a (peBMaTOMJJ;HblM apTpMT, rro

CTTpaBMaTMqecKMM OCTeOJIM3, KOCTHbie orryxoJIM, oc 

TeOMMeJIMT M ,n;p.). 

ITopame HMe KOCTHOM TKaHM Ha qMHaeTCH C BO3HMK

HOBeHMH MHTpaMe,n;y JIJIHpHO M cy6KOpTMKaJibHO pac

ITOJIO:>KeHHOfO peHTreHorrpo3pa qHoro cpoKyca ITO TMITY 

«ITHTHMCTOr o OCTeorropo3a » [9-12]. ITaTOJIOfMH xapaK

TepM3yeTCH Me,n;.rreHHbIM, HepaBHOMepHbIM, JIOKaJib

HblM rrporpeccMpoBaHMeM rraToJiorMqecKMX M3MeHe

HMM, pacrrpocTpaHHIOI.LI;MXCH OT u;eHTpa K rrepMcpepMM. 

IT pou;ecc MJJ;eT C BOBJieqeHMeM OKpymaIOtu;MX MHfKMX 

TKaHeM M xa paKTepM3yeTcH pa3pacTaHMeM q:rn6po3-

HOM TKaHM, rMrrepBacKyJIHpM3au;MeM M, MHor,n;a, CMMIT 

TOMaMM BOCITaJieHMH ( OTeK, 60Jib ). TeqeHMe 3a6oJieBa 

HMH OCJIO:>KHHeTCH CIT0HTaHHbIMM rra TOJIOfMqecKMMM 

rre peJIOMaMM KOCTeM C OTCYTCTBMeM TeH,n;eHLI;MM K KOH

COJIMJJ;aIJ;MM K0CTHbIX cpparMeHTOB M cpopMMpOBaHMeM 

JIO:>KHblX cycTaBOB. 

3muonamo2e1ie3 MJJ;MorraTMqecKoro ocTeOJIM3a He 

HC eH. Ha cerOJJ;HHlllHMM ,n;eHb rrpe,n;JIO:>KeHO HeCKOJibKO 

BepcMM rraToreHe3a 3a6oJieBaHMH : «MOJiqaiu;aH » ra 

Ma PTO Ma ITOCJie M MHMMaJibHOM TpaBMbl CTaHOBMTbCH 

a KTMBHOM M o6ycJIOBJIMBaeT pe3op6u;MIO KOCTM [2 , 13] ; 

Hapyllle HMe Ba CKYJIHpM3aIJ;MM KOCTHOM TKaHM , KOTO 

poe B e,n;eT K rpaHy JIHI.J;MOHHbIM M3MeHeHMHM [2 , 11]; 

8 HJJ;OTeJIMaJibHaH JJ;MCITJia3MH JIMMcpa TMqecKMX M Kpo

BeHOCHbIX cocy,n;oB [2, 14]; pa3BMTMe JIOKaJibHOM rM 

IT OKCMM M au;MJJ;O3a , KOTOpbie Bbl3bIBaIOT aKTMBM3a 

IJ;MIO fMJJ;p OJIMTMqecKMX 8H3MMOB [ 15 ] ; IT0BbillleHHaH 

a KTMBHOCTb OCTeOKJiaCTOB [ 16]; ITOBbillleHMe ypoBHH 

MHTepJieMKMHa-6, HBJIHIOIIJ;erocH Ba:>KHblM cpaKTOpOM 

KOCTHOM pe3op6u;:irn [17]. 

K.11,accucpwwtt;uJl. B ocHOBY cyIIJ;eCTBYIOIIJ;MX K.rrac 

cMcpMKau;MM ITOJIO:>KeHbl BO3pacT rrau;MeHTa, JIOKaJIM-

3au;MH rropa:meHMH, Ha.rrw--rne corryTCTBYIOIIJ;eM rraTo

JIOrMM M rrporH03 TeqeHMH 3a60JieBaHMH. HaM6o.rree 

ITOJIHO rraTOJIOfJ1qecKMM rrpou;ecc OTpa:meH B KJiaCCM 

(pMKaIJ;MM, rrpe,n;Jio:meHHOM Hardegger, Simpson M S eg

mueller B 1985 r. (cM. Ta6JIMu;y) [18]. Y"LieHbie ,n;orro.rr 

HMJIM KJiacrncpMKau;MIO Torg M S teel ( 1968) [ 4] M orrM

caJIM ITH Tb TMITOB MJJ;MOrra TMcieCKOfO OCTeOJIM3a. 

O6IIJ;errpMHHTOrO rro,n;xo,n;a K Jie"LieHMIO ,n;aHHOfO 3a -

60JieBaHMH He cyIIJ;eCTByeT. Me,n;MKaMeHT03HaH Te 

parrMH C rrpMMeHeHMeM ropMOHaJibHbIX rrperra pa TOB 

(8CTporeHOB , COMaTOTpOrrHoro ropMOHa , KaJibLI;MTO 

HMHa), MMHepaJIOB (MarHMH , KaJibLI;MH), BMTaMMHOB 

(BMTaMMH D , B
12

), aMMHOKMCJIOT M ,n;ame rrepe.rrMBa

HMe rr.rrau;eHTapHOM KpOBM OKa3aJIMCb 6e3ycrreWHbl 

MM [ 11 ] . ,Il,JIMTeJibHblM rrpMeM 6MccpoccpoHa TOB M 

(X2-MHTepcpepOHOB TaKme He rrpMHOCMT me.rraeMoro 

pe3yJibTaTa [10 , 17]. 

J,13 orrepaTMBHbIX MeTO,D;MK .rreqeHMH HaM6o.rree 

lllMpoKoe pacrrpocTpaHeHMe rro.rryqMJia pe3eKLI;MH rro 

pa:meHHoro cerMeHTa , qaIIJ;e rrpM MOHocpoKaJibHOM rro

pa:meHMM , C rroc.rre,n;yIOIIJ;MM TOTaJibHbIM 8H,D;OrrpoTe-

3MpOBaHMeM [19 , 20]. HeKOTOpbie aBTOpbI OITMCbIBaIOT 

cJiyqaM aMrryTaLI;MM KOHeqHOCTM. IT pM BOBJieqeHMM B 

rrpou;ecc rpy JJ;HOM KJieTKM rrau;MeHTaM ITOKa3aHa paH

HHH rrepeBH3Ka rpy JJ;HOfO JIMMcpa TMcieCKOrO rrpOTOKa 

JJ;JIH rrpocpMJiaKTMKM pa3BMTMH XMJIOTOpaKca [ 10 ' 21]. 

IT pM TOTaJibHOM rropameHMM KOC TM MJIM MHome

CTBeHHbIX oqarax rrpM6eraIOT K peHTreH OTeparrMM , 

KOTOpaH HarrpaBJieHa Ha CKJiep03Mp0BaHMe BHOBb o6 -

pa30BaHHbIX cocy,n;oB M rrpocpM.rraKTMKY ,n;aJibHeMrneM 

rMrrepBacKyJIHpM3au;MM TKaHeM. ITpM 8TOM MCITOJib3Y

IOTCH JJ;0BOJibHO BbICOKMe JJ;03bl 06.rryqeHMH ( 30 -40 fp ) . 

3cpcpeKTMBHOCTb 8TOro MeTo,n;a .rreqeHMH OTMeciaeTCH 

TOJibKO Ha Ha qaJibHOM 8Tarre 3a6o.rreBaHMH. B orrpOCbl 

JJ;JIMTeJibHOCTM KJIMHMqecKoro 8cpcpeKTa peHTreHOTe-

Knacc111c/)t11K8Ll,/11R /11,l],ll10naTll1'-18CKO,O OCTeOJ711138 no F. Hardegger 111 COBBT. ( 1985) [1 8) 

TMII 

I. HacJie,n;cTBeHHbIM MYJibT11cpoKaJib
HbIM OCTeOJIJ13 C ,D;OMJ1HaHTHbIM TJ1 -

IlOM HaCJie,n;oBaHMH 

IL HacJie,n;cTBeHHbIM MYJihTMcpoKaJih
HbIM OCTeOJIJ13 C peu;ecCMBHbIM TJ1-

IlOM HaCJie,n;oBaHMH 

III. HeHacJie,n;cTBeHHbIM MY JibT11cpoKaJih
HbIJ1 OCTeOJIJ13 B coqeTaHJ1J1 C Hecppo

rra TJ1eJ1 

IV. Macc11BHbIM ocTeOJIJ13 fopxeMa (c11H
,n;poM fopxeMa - CToyTa) 

V. C11H,n;poM B11HqecTepa 

OrrMcaHMe 

B B03pacTe 2-7 JieT B03Hl1KaIOT CilOHTaHHaH 60Jib J1 OTeK, 3a60JieBam1e Haq11Ha

eTCH B KJ1CTHX J1 CTOrrax. KaprroTap3aJibHbIJ1 OCTeOJIJ13 pa3BJ1BaeTCH B TeqeH11e 

HeCKOJibKJ1X JieT. B IOHOIIIeCKOM B03pacTe B03MO.tKHO caMOCTOHTeJibHOe rrpe

Kpam;eHMe rrpou;ecca 

IIo CBOeMy TeqeHMIO MMeeT MHOro o6w;ero c TJ1IlOM I, HO MO.tKeT coqeTa TbCH c 
Bbipa.tKeHHbIM reHepaJIJ130BaHHbIM OCTeorrop030M 

Bo3HJ1KaeT B ,n;eTCTBe. XapaKTep113yeTCH JIJ13J1COM KOCTeM 3aITHCTbH J1 CTOilbl Ha 

cpoHe Bbipa.tKeHHOM rrp0Te11Hyp1111. CMepTb 60JibHbIX o6ycJIOBJieHa pa3BJ1Tl1eM 
rroqeqHott He,n;ocTaToqHoCTM 11 apTepttaJihHOM rttrrepTeH311ett 

MoHO(pOKaJibHOe rropa.tKeHMe. M o.tKeT pa3BJ1TbCH B JII06ott qacTl1 CKeJieTa l1 B 
JII060M B03pacTe. B oqare OCTeOJIJ13l1Ca 06Hapy.tKJ1BaeTC.H HOpMaJibHa.H «reMaH
fJ10MaT03HaH TKaHb». 3a6oJieBaHMe He HOCJ1T HaCJie,D;CTBeHHbIM xapaKTep, a 
TaK.tKe He CBH3aHO C HecpporraTMett. MMeeT TeH,n;eHIJ;J1IO K CilOHTaHHOMY rrpeKpa

m;eHMIO rrpou;ecca qepe3 HecKOJibKO JieT 

AyTocoMHo-peu;eccttBHbIM TMrr HacJie,n;oBaH11.H. Pe,n;K11tt B M,n; ocTeOJil13a KMCTeM l1 

CTOil. MaH11cpecT11pyeT B ,n;eTCTBe. XapaKTep113yeTC.H KOHTpaKTypaMl1 cycTa

BOB , HJ13KJ1M pOCTOM, KO.tKHblMJ1 rrpOHBJieHl1.HMl1, KaTapaKTOM J1 OCTeorropo30M. 

IIpoTeKaeT 6e3 HecpporraT1111 
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parrMM, a TaKme pMCK pa3BJ/1TJ/1H OHKOJiorw-reCKJ/lX 3a -

6o.rreBaHJ!lM B pe3yJibTaTe rro.rryqaeMoro 06.rryqeHMH 

OCTaIOTCH HeJ113yqeHHblMJ/1 [10, 11, 22]. 
yqJ!lTbIBaH pe,n;KOCTb 3a6o.rreBaHMH, a TaKme OT

cyTCTBJ!le B JIMTepa Type CBe,IJ;eHJ!lM O 6.rrarorrpMHTHbIX 

pe3y JibTa Tax rrpMMeHeHJ!lH rrpM J/1,[J;J/lOITa TJ!lqecKOM oc 

TeOJIM3e KOCTHOITJiaCTJ!lqecKJ!lX orrepa~MM, rrpe,n;cTaB 

JIHeM co6CTBeHHOe KJIJ/lHJ!lqecKoe Ha6.rr10,n;eHMe. 

Pog1,nenvi n au, vie HT Klt1 H ., 2004 roga po>i<geHvi~ (pvic. 1 ), 
snepsb1e 06paT111n111cb B Hvl,lJ,Ovl 111M . r.v1 . TypHepa s so3pa
crn AeB0LIKll1 4 JleT (2008 r .) no n0B0AY MH0>KecrneHHblX 
Ae¢opMau,111vi KJ110L1111u,, rpyAH0VI KneTK111 , npe.[1.nneL1111vi, rone
Hevi , OTCYTCTBll15=1 onopHOVI cpyHKLJ,111111 Hll1>KHll1X KOHeLJHOCTeVI . 

v13 aHaMHe3a 1113BeCTHO , LITO AeBOLIKa OT nepBOVI 6epe

MeHHOCT111, cpOL!HblX POAOB , npoTeKaBWll1X Ha Q)OHe aHe

Mll1111. np111 nepBll1LIHOM OCMOTpe B POMOMe 111 opToneAOM 

no MeCTy >Kll1TeJlbCTBa naTOJl0,111111 co CTOPOHbl KOCTHO-Mbl

WeLIHOVI Cll1CTeMbl He Bbl5=1BJleH0. Pe6eHOK poc 111 pa3B111B3Jl
C5=1 COOTBeTCTBeHHO B03pacTy . B B03pacTe 1 rGAa n05=1B111-

Jlll1Cb 111 CT3Jlll1 nporpecc111poBaTb ,[1,ecpopMau,111111 Hll1>KHll1X KO

HeL!HOCTevi, AeBOLIKa nepecTana XOA111Tb. Ha peHT,eHorpaM

Max Hll1>KH111X K0HeLIH0CTevi B B03pacTe 1 rGAa 1 Mee. 661Jl 
Bbl5=1BJleH OCTeo3n111cp11131110Jlll13 All1CT3JlbHblX 3nll1cp11130B o6e-

111X 60JlbWe6epu,oBblX K0CTeVI, rpy6a5=1 AecpopMaLJ,111 5=1 MeTa
Q)l/130B , A111CTaJlbHblX OTAeJlOB roneH111 , BapycHa5=1 ycTaHOBKa 

CT0n . Ha peHT,eHorpaMMax B B03pacTe ABYX neT 661Jl Bbl -
5=1BJleH naT0Jl0rll1Ll eCKll1VI nepenoM 06e111x nyLleBblX K0CTeVI B 
Hll1>KHevi TpeT111 . ,l],anee B CB5=13111 c nporpecc111posaH111eM 5=1B
neH111vi OCTeon111 3a ccpopM111po san111Cb JlO>KHble cycTaBbl B 

cpeAHevi 111 Hll1>KHevi TpeT111 K0CTevi npeAnneL1111vi c ynbHap
H0vi AeB111au,111 e vi Kll1CTeVI. Oco6oro BHll1MaHll15=1 3acny>K111 BaeT 
naT0Jl0r111LleCKll1VI OLiar B BepxHel/1 TpeT111 npaB0VI 60JlbWe-
6epu,oBOVI K0CT111 , K0T0pbll/1 661Jl Bbl5=1BJleH B ABYXJleTHeM B03-
pacTe 111 np111 nporpecc111posaH111111 K0Toporo npo1113owen na
rnno1111L1ecK111111 nepenoM (cpespanb 2008 r .) . Yepe3 2 Mee . 
K0HCTaT111po BaHa K0HC0Jlll1.[l.aLJ,1115=1 cpparMeHTOB K0CTl/1 6e3 
KaKoro -n11160 neL1eH1115=1 (p111c. 2 ). 

Pe6eHOK 661Jl TW,aTeJlbH0 o6cne,[l,OBaH no MeCTY >Kll1TeJlb
crna , a TaK>Ke K0 HcynbT111posaH B Hvlvl neA111aTp111111 , rAe 661n 
nocTaBJleH All13rH03 : peHaJlbH35=1 Ty6ynonan-rn , B111T3Mll1H 
D-pe3111CTeHTHblVI pax111T. Bbl5=1BJleHbl aHOM3Jlll1111 pa3B111Tll15=1 no

LleK: pornu,1115=1 npasovi noL1K111 , ysen111L1eH111e o6beMa nesovi 
nOL!K111, neBOCTOPOHH5=15=1 n111enOKOJlll1K03KT331115=1 . HeviporeHH35=1 

P11c. 1. Bttewm-n1 BI-1,n: na~MeHTKI-1 B B03 pacTe 10 JieT. 

A111CQ)YH KLJ,1115=1 MOLJeBoro ny3blp5=1. B B03pacTe 4 neT AeBOLI Ka 

KOHCYJlbTll1pOBaHa 3HAOKp111 HOJl0rG M 111 re HeTll1KOM. 561Jlll1 n o 

CTaBJleHbl conyTcrny10w,111e A1113rH03 bl : C111 HAP OM M3Jlba6cop -

6u,111111, u,en111aK1115=1 ; H33HaLleHa C00TBeTCTBYIO W,35=1 Tepan111 ~ . 

561Jl npe.[].nOJlO>KeH All13rH03 «MaCCll1B H010 OCTeOJlll13a » 111 111 C 

KJllOLleH HacneACTBeHHblVI xapaKTep 3a6onesa H1115=1 . OpTone
/J.//11./eCK//llll CTaTYC np//1 nocTynneH//1//1 . Pe6eHOK caM0CT05=1TeJlb
H0 He X0.[1.111Jl , nepe.[].B111r3JlC5=1 T0JlbK0 C onopo111 Ha K0JleH Hble 
cycTaBbl. OTMeLJanaCb Bblpa>KeHH35=1 r111n0Tpocp111 5=1 M5=11Kll1 X TKa
HeVI , All1Cnponopu,1110HaJlbHblVI poCT 33 CLleT y KO pOL!eHll1 5=1 Ty 

Jl0B111W,a 111 Hll1>KHll1X KOHeLIHOC TeVI. n p111 KJl ll1 H ll1 Ll e CKOM OCM OT

pe 06paw,an111 Ha ce65=1 cneAy10w,111e 1113MeHeH1115=1 : yKopoL1 eH111 e 
111 MHOronnOCKOCTHble ,[1,ecpopMau,111111 KJllOLll/lLJ, C Bblpa>KeH Hbl M 

cy>KeH111eM anepTyp , MH0>KecrneHHble AecpopMa u,111111 pe6ep, 
neBOCTOpOHHll1VI rpy.[].On05=1CHll1L!HblVI Kll1 Q)OCKOJlll103. Bb1pa>Ke H

Ha5=1 sapycHa5=1 AecpopMau,1115=1 06e111x npeAnneLJ111vi Ha rpaH 111u,e 
cpeAHevi 111 Hll1>KHevi TpeTlll (cnesa 90°, cnpasa 80°) c o r paH111 -
L1eH111eM pOTaLJ,1110HHblX AB111>KeHll1VI . BapycHOaHTeKypBaLJ,1110H 

Ha5=1 ,[],ecpopMaLJ,1115=1 KOCTeVI 060111x roneHeVI C naT0Jl0rlllLleCKO VI 
nO.[l.B111>KHOCTblO Ha Bepw111He ,o,ecpopMau,111111 Ha rpa HlllLJ,e cpe,o, 

HeVI 111 Hll1>KHeVI Tpernvi . Ha 3TOM >Ke ypOBHe on pe,o,efl5=1Jl ll1Cb 

OCTpble KOHLJ,61 KOCTHblX cpparMeHTOB KOCTeVI roneHll1 , 111Men 111 

MeCT0 py6u,OBble 1113MeHeHll15=1 M5=11Kll1X TKaHeVI BCJle,D,CTBll1 e 
MH010Llll1CJleHHblX nepcpopau,111vi KO>Kll1 KOHLJ,a Ml/1 KOCT HblX 

cpparMeHTOB . CTOnbl no OTHOWeHll1IO K ,D,111CTaJlbHblM cp pa r 

MeHTaM roneHll1 HaXO,D,111Jlll1Cb B cpe,o,HeM Q)ll131110Jl0 rll1 LleCKO M 

nono>KeHll1111. ToHyC MblWLJ, TYJl0B111W,a , KOHeLJHOCTe VI, a TaK>Ke 

cyxo>Kll1JlbHble pecpneKCbl 661Jlll1 KpaviHe Hll13Kll1e. 
C u,enbio sep111cp111Kau,111111 naTonor111L1ecKoro npou,ecca 661no 

npose,o,eHo K0MnneKcHoe 06cne,o,osaH111e: na6opaTopHoe 
(KJlll1Hll1LleCK111e, 6111ox111M111L1eCKll1e aHaJlll13bl Kp0 B111 111 MOl.! 111 ) , 

peHT1eHOJl01111LleCKOe , 3JleKTpOcpll131110Jl 01111LleCKOe(peoBa3o 

rpacp1115=1 , 3neKTpoHeviporpacp1115=1) ;_KoHcynbTau,111111 HesponoroM 
111 3H,D,OKPll1H0Jl010M. 6111ox111M111LJeCKOe 111ccne,o,0BaH111e MOl.! 111 

Bbl5=1B111Jl0 nOBblWeH111e YPOBH5=1 MapKepa OCTeOJlll13a ( n111p 111 -

Jlll1HKC ,l],) B M0L.Je B 8 pa3 , CHlll>KeH111e YP0BH5=1 cpoccpopa B 
M0L.Je ,0,0 7 ,75 MMOJlb/ n ; B KP0B111 0TMeL!aJl0Cb n0BblWeH 111 e 
YP0BH5=1 w,enOLIHOVI cpoccpoTa3bl ,0,0 238 E,o,/ n , cpoccpopa -
,0,0 13, 13 MM0Jlb/ Jl. no pe3yJlbTaTaM nosepXH0CTH0VI 3JleKT
poHevipOMll10rpacp111111 KOHCTaTlllpOBa Ha cerMeHTapHa5=1 ,D,lll C 

cpyHKLJ,1115=1 peryn5=1u,111111 Ha ypoBHe C5-C8, cH111>KeH111e 3JleKTpo
reHe3a Mb1wu, npe,o,nneL1111V1 111 roneHevi. 

PeHTteHOf10t//11./8CKOe //lCCJlB/1.0BBH//18. Ha peHTreHorpaM 

Max np111 nocTynneHll1111 B 111HCT111TYT B LleTblpexneTHeM B03pa 

CTe (2008 r .) 0TMeLlaJlll1Cb : naT0Jl0rll1LleCKll1e nepen0Mbl pe-
6ep B 06nacT111 KpenneH1115=1 K no3B0H0LIHll1KY (11-X pe6ep cnpa-

P11c. 2. PettTrettorpaMMbI Bepxtte11 TpeTI-1 JieBOM 60Jibrne6ep~oB011 KOCTI-1. 

a - IIaTOJIOfW-IeCKI-111 nepeJIOM, 6 - caMOCTORTeJibHO KOHCOJII-1,D:I-1pOBaHHbIJ1 n e peJIOM. 

P11c. 3. P ettTrettorpaMMa rpy,n:tto11 KJieTKI-1 na~Me HTKI-1 B B03pacTe 8 JieT. 
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Ba, II-VII pe6ep cneBa), ocTeonVl3 nepBblX pe6ep c ABYX 
CTOpOH, 04arl/l OCTeon1113a VI OCTeonopo3 nonaTOK, o6naCTVI 
nne4eBb1x cycTaBoB. Bcne,[],crn111e BOBne4eH111s::i B npou,ecc 
n03BOH04HVIKa Ha6n10,[],anacb naTonor1114ecKas::i p0Tau,111s::i Ten 
no3BOHKOB B rpy.[].onos::icH1114HOM OT,[],ene , 04ar111 ocTeon1113a 
Ten n03BOHKOB C pa3BVITVleM KOMnpeCCVIVI IX-XI rpy,[],HblX no-
3BOHKOB, yMeHbWeHVle o6beMa rpy,[],HOl/1 KneTKl/1 Ha YPOBHe 
I-VII pe6ep (p111c. 3) . v1Men MeCTo npaKrn4eCKVI nonHbll/1 oc
Teon1113 AVICTanbHblX cpanaHr 06e111x KVICTel/1, nopa>KeHVle 
nnlOCHeBblX KOCTel/1 . Ha peHTreHorpaMMax KOCTel/1 npe,ll,nne-

41/1111 C 06e111x CTOPOH BVl3yanVl3VlpOBan111cb nO>KHble cycTaBbl 
ny4eBOl/1 VI nOKTeBOl/1 KOCTel/1 C VICTOH4eHVleM KOHLJ,OB KOCT

HblX cpparM8HTOB B cpe,[],Hel/1 Tpern VI Bblpa>KeHHOl/1 ,[],ecpop
Mau,111e111 (cneBa 90°, cnpaBa 80°). Ha peHTreHorpaMMax Koc
Te111 roneHe111 c 06e111x CTopoH onpe,[],ens::in111cb no>KH61e cycTa
Bbl 06e111x 6epu,OBblX KOCTel/1 Ha rpaHVILJ,e cpe,[],Hel/1 VI HVl>KHel/1 
Tpere111 C Bblpa>KeHHOl/1 ,ll,ecpopMaLJ,Vlel/1 roneHVI VI VICTOH4eHVl
eM KOHLJ,OB KOCTHblX cpparMeHTOB . 

Y4VIT61Bas::i TOT cpaKT, 4TO np111 naTonOrl/14eCKOM nepenoMe 

npOKCVIManbHOro cpparMeHTa neBOl/1 6onbwe6epu,OBOl/1 KOC
TIii B MeTacp1113apHOl/1 3OHe H3CTyn111na cnOHT3HH3Sl KOHCOnVI

A3LJ,VISl KOCTHblX cpparMeHTOB , 661no peweHO npoBeCTVI XVl
pyprV14eCKOe ne4eH111e , HanpaBneHHoe Ha ycTpaHeH111e no>K
HblX cycTaBOB VI BOCCT3HOBneHVle u,enOCTHOCTl/1 6epu,OBblX 
KOCTe111. 661na np111MeHeHa MeTOAVIKa , 111cnonb3yeMas::i np111 
naTOnOrl/14eCKVIX COCTOSlHVISlX , conpOBO>K,[],3IOW,VIXCSl Bblpa

>KeHHblM yrHeTeHVleM 111n111 nonHblM OTCYTCTBVleM OCTeoreH

HOl/1 aKTVIBHOCTl/1 B KOHLJ,ax KOCTHblX cpparMeHTOB, VI npe,[],yC
MaTpVIB3IOW,as::i a,[],anrau,11110 KOHLJ,OB KOCTHblX cpparMeHTOB 

60KOBblMVI noBepxHOCrnMVI Ha 3H34VITenbHOM npOTSl>KeHl/11/1 B 
CO4eT3HVIVI C YCTOl/141/lBblM OCTeOCVIHTe3OM annapaTOM v1n111-
3ap0Ba (AHAPVl3HOB B.Jl . , no3,[],eeB A.n. , 1981) . 

B cpeBpane 2009 r . B B03pacTe 5 neT npOV13BeAeHo one
paTVIBHoe BMewaTenbcrno : YAnVIHeHVle ax111nn0Ba cyxo>K111-
nV1s::i, OTKpblTbll/1 60KOBOl/1 KOMnpeCCVIOHHbll/1 OCTeOCVIHTe3 KO
CTel/1 npaB0111 roneH111 . 

TexHvTKa onepau,1,11,1 _ Ax111nn0Bo cyxo>K111n111e , npens::iTcrny-
10w,ee ycTpaHeHVIIO aHTeKYPB3LJ,VIOHHOl/1 ,[],ecpopMaLJ,Vll/1 , OTKpbl

TO pacce4eHO BO cppOHTanbHOl/1 nnOCKOCTl/1 VI YAnVIHeHO Ha 

5 CM. BblnOnHeH pa3pe3 MSlrKVIX TKaHel/1 no Hapy>KHOl/1 no
BepXHOCTl/1 roneHVI B HVl>KHel/1 TpeTVI . KOHLJ,61 KOCTHblX cppar

MeHTOB Mano6epu,OBOl/1 KOCTl/1 Bbl,[],eneHbl Ha nporn>KeHVIVI 
3 CM . npoV13Be,[],eH OBanbHbll/1 pa3pe3 MSlrKVIX TKaHel/1 no ne

pe,[],H81/1 noBepxHOCTl/1 roneHVI Ha ypOBHe cpe,[],Hel/1 VI HVl>KHel/1 
TpeTel/1 AnVIHOl/1 6 CM . Ha nporn>KeHVll/1 4 CM Bbl,[],eneHbl KOH
LJ, 61 KOCTHblX cpparMeHTOB 6onbwe6epu,OBOl/1 KOCTl/1 VI a,[],an
TVl pOB3Hbl 60KOBblMVI noBepXHOCTSlMl/1. Yepe3 o6a cpparMeH
Ta BO BCTpe4HOM HanpaBneHVIVI npoBe,[],eHbl Cnl/lLJ,61 C onop-

HblMl/1 nnow,a,[],K3MVI 1/13 KOPTVIKanbHOl/1 annOKOCTl/1. Yepe3 

npOKCIIIManbHbll/1 , AVICTanbHbll/1 MeTa<:pVl3bl 6onbwe6epu,OBOl/1 
KOCTVI npoBeAeHbl no ABe B33VIMH0 nepeKpew,111Ba10w,111ecs:i 
cn111u,b1 KVlpwHepa . O,LJ,Ha cn111u,a npoBe,LJ,eHa 4epe3 rnno4HYIO 
KOCTb. CMOHTVIPOBaH annapaT v1n1113ap0Ba. O,LJ,HOMOM8HTHO 
,[],aHa 6oKOBas::i KOMnpeCCl/15=1 K0CTHblX cpparMeHTOB . KOHLJ,61 
KOCTHblX cpparMeHT0B Mano6epu,OBOl/1 KOCTl/1 3aBe,[],eHbl ,LJ,pyr 
3a .[].pyra Ha nporn>KeH111111 3 CM. 

Yepe3 4 Mee. Ha KOHTpOnbHblX peHTreHorpaMMaX KOH

CTaTVIPOBan111 KOHCOnVl,LJ,aLJ,VIIO KOCTHblX cpparMeHTOB 6epu,o
BblX Kocre111 . B cpeBpane 2010 r . npoBeAeH ,LJ,eM0HTa>K anna
para BHeWHel/1 (pVIKCaLJ,VIVI , VIMM06111n1113au,111s::i KOHe4HOCTVI npo
AOn>KanaCb B Te4eHVle 2 Mee . LJ,VlpKyns=ipHOl/1 rVlnCOBOl/1 no
BSl3KOl/1 AO cpe,[],Hel/1 TpeTVI 6e,[],pa. 

AHanorVl4HOe onepaTVIBHOe BMewaTenbCTBO Ha neBOl/1 

roneHVI 661no Bb1nonHeHo B Mapre 20 10 r. AnnapaT v1n1113a
p0Ba AeMOHT111poBaH cnycrn 4 Mee. nocne onepau,111111 npVI 
Hanl/141/11/1 SlBHblX npV13HaKOB KOHCOnVl,[],3LJ,VIVI KOCTHblX cppar

MeHTOB . 

5naro,ll,aps::i Bbln0nHeHHblM onepau,111s:1M y,LJ,anOCb ,LJ,06VITb
CSl KOHCOnVl,[],3LJ,VIVI KOCTel/1 roneHVI . Pe6eHOK 661n CHa6>KeH 
opTe3aMVI B Bl/1,[],e CbeMHblX nnaCTVIKOBblX TyTopoB C noca,[],

KOl/1 Ha ce,[],an111W,Hbll/1 6yrop VI CMOr caMOCT05=1T8nbH0 nepe
ABVl raTbCSl . Ha4VIH3Sl C 2011 r. , C u,enblO yMeHbWeHI/ISl 
ocTeonopo3a , pe6eHOK nony4aeT Tepan11110 npenapaToM 
naMVIAPOHOBOl/1 KVICnOTbl. ,lJ,aHHble ,[],eHCVITOMeTpVIVI CBVl,LJ,e 

TenbCTBYIOT O BO3pacTaHVIVI MIIIHepanbHOl/1 nnOTHOCTl/1 KOCTVI 

BO Bcex OT,[],enax CKeneTa , 33 VICKnl048HVl8M nO3BOHO4HIIIKa 

VI KOCTel/1 BepXHI/IX KOHe4HOCTell1 . 

B anpene 2012 r . Bb1nonHeHo onepaTIIIBHOe BMewaTenb
crno C u,enblO ycTpaHeHIIISl nO>KHblX cycTaB0B K0CTel/1 neBoro 
npe,ll,nne465=1 . 661n 111cnonb30BaH TOT >Ke np111Hu,111n , 4TO VI np111 
BMewaTenbCTBax Ha K0CTSlX roneHVI : a,LJ,anTaLJ,1/15=1 KOHLJ,0B KO
CTHblX cpparMeHTOB ny48BOl/1 Ill nOKTeBOl/1 KOCTel/1 60KOBblMI/I 
nosepxHOCTSlMVI Ha nporn>KeHVll/1 3 CM , I/IX 60KOB3Sl KOMn
peCCl/15=1 CnVILJ,3MVI C onopHblMl/1 nnow,a,[],KaMVI Vl3 KOpTl!IKanb

HOl/1 annOKOCTl/1 VI OCTeOCVIHT83 KOCTel/1 npe,[],nne465=1 annapa

TOM v1n1113ap0Ba . AnnapaT ,[],eMOHTVIPOBaH 4epe3 5 Mee . B 

ycnOBl/ls=IX Han l/1 4Vl5=1 npV13H3KOB cpaw,eHVl5=1 KOCTHblX cppa,MeH

TOB ny4eBOl/1 KOCTl/1 (p VIC . 4 ). 
HeCMOTps=! Ha npOBOAVIMOe KOMnn eKCHOe ne4eH111e , B 

2012 r . y nau,111eHTKVI KOHCTaTVIPOBan111 pe3op6u,11110 KOCTHOl/1 
TK3HVI B o6nacrn AVICTanbHOro MeTa,[],V1acp1113a npaBOl/1 6onb
we6epu,OBOl/1 KOCTVI , AVICTanbHee 661Bwero nO>KHOro cycTa
Ba , C cpopMVIPOBaH111eM BapyCHOl/1 ,[],ecpopMau,111111 Ill ryro111 cpop
Mbl no>KHoro cycraBa (p111c. 5 ). 

IL1CTOJ70{W-IBCKOe L1CCJ7B,ll,OB8HL1e 30Hbl J70>KHO,O cycrn
aa KOCTeilt ,011eHeilt. 661no npoBe,[],eHO rVICTOnOrVl4eCKOe I/IC -

PMC. 4. P eHTreHorpaMMbI KOCTeM JieBoro rrpe,z::i:rrnet..J:bH ITOCJie orrepa TMBHOro Jiet..J:eHMH. 

PMc. 5. P eHTreHorpaMMa KOCTeM r oJieHeM B B03pacTe 10 JieT. 
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cn eAOBaHv1e TKaHe BblX KOMnOHeHTOB , npv1Hv1Ma10w,v1x y4ac

Tv1e B cpopMv1posaHv11t1 nO>KHOro cycTa sa : KOHLJ,O8 KOCTHblX 

cppar MeHTOB KOCTe111 roneHv1 (1;13 o6nacrn no>KHOro cycrnsa), 
COeA1t1 H1t1TenbHOTKaHHOl/1 npocnOIIIKVl Me>KAy Hv1Mv1 , a TaK>Ke 
«OCTa TKOB » OKpy>KaBWVIX nO>KHbll/1 cycTaB M5ffKV1X TKaHel/1. 

TKaHeBble cpparMeHTbl , nepBV14HO q:>1t1KC1t1posaHHbte B 10% 
pacrno pe He11tTpanbHOro cpopManv1Ha , nOABepranv1 AeKanb
u,v1Hau,v1v1 npv1 nOMow,v1 pacrnopa Tpv1n0Ha-6 c nocneAy10-
w,e 111 3anv1 BKO l/1 B napacpv1H no CTaHAapTHOl/1 MeTOAVIKe. lv1C
TOnorn4eCKV1 e cpe3bl TKaH e 111 nocne Aenapacpv1Hv1posaHv1~ 
OKpawv1 sanv1 r eMaTOKC1t1n1t1HOM v1 3O3v1HOM v1 no MeTOAY nv1K

po-Manno pv1. v1 ccneAOBaHv1e rncTonornYecKv1x npenapaTOB 
ocyw,ecrnn~nv1 Ha cseTOBOM M1t1KpocKone AXIO Scope .A 1 
(«Zei ss», 1ep MaHv1~ ). 

,[],Ba KOHLJ,eBblX yYaCTKa KOCTe l/1 roneHVl B OCHOBHOM 1t1Me
n v1 CTpOeH v1 e r y64aTOll1 KOCTHOl/1 TKaHVl. (pv1c . 6 , a, 1) . 
B Me)K6an 04HblX npocTpaHCTBax ry64aTOll1 KOCTVI COAep
>KanaCb AOBOnbHO xopowo sacKyn~p1;131;1posaHHa~ , pb1xna~ 
KneTO4HO -BOnOKHV1CTa~ COeA111Hll1TenbHa~ TKaHb. Ha nosep

XHOCTll1 KOCTHblX 6anoK Bblpa>KeHHOl/1 aKTll1BHOCTV1 OCTeo-
6nacTOB He OTMe4eHO , ysen111YeH111e KOnll14eCTBa OCTeo
KnaCTOB BOKpyr KOCTHblX 6anoK TaK>Ke He Ha6nlOAanOCb. 
Me)l(Ay ABYM~ y4aCTKaMll1 ry64aTOll1 KOCTVI pacnonaranaCb 
AOBOn bHO MaCC ll1 BHa~ npocno111Ka cp1116p03HOl/1 TKaHll1, B pa3-
HblX non~x 3p eH111~ HeCKOnbKO pa3n111Ya10w,e111c~ no nnoT
HOCTv1 , HO B u,enoM AOBOnbHO nnOTHOl/1 (CM. p111c . 6 , a, 2) . 
M ecTaMVl cp 111 6p03Ha~ TKaHb 6e3 4eTKOll1 rpaHVILJ,bl CMeH~
n a C b TKaHblO , ccpopM111posaHHOl/1 no T111ny BOnOKHll1CTOro 

xp~w,a (CM . p111c . 6 , a , 3) . B OTAenbHblX MeCTaX B cp1116po3-
HOl/1 npocnOIIIKe npll1CYTCTBOBan111 O4arGBble CKOnneHVl~ AO

BOn bHO MHOfO4111CneHHblX MenKll1X KpOBeHOCHblX COCYAOB 

(T111na Kan111nn~pos , npe- 111 nocTKan111nn~pos) ; no CTpoe
Hll1 IO TaKv1e y4aCTKV1 HanOMVIHalOT opraHll13YIOW.YIOC~ rpaHy

n ~LJ,111OHHYIO TKaHb (p111c. 6 , 6, 4 ). Hapy)l(Ha~ nosepXHOCTb 
OAHOro 1113 KOCTHblX cpparMeHTOB 6btna orpaHll14eHa TOHKOl/1 
nnaCTll1HOl/1 KOpTeKca , ccpopM111posaHHOro KOMnaKTHOl/1 KO

CTHOl/1 TKaHblO . KopTll1KanbHa~ nnaCTll1HKa CHapy)Kll1 noKpbl
Ta AOBOnbHO TOnCTblM nnaCTOM crnepo3111posaHHOro ne

p111ocTa , B KOTOPOM MeCTaMVl 661n111 B111AHbl MenKOO4arGBble 
nep111 sacKyn ~pHb1e (npe111Myw,ecrneHHO soKpyr MenK111x co
CYAOB) CKOnneHVl~ HeMHOrQ4111CneHHblX n111Mq:>OLJ,ll1TOB 111 

nna3MaTll14eCKll1X KneTOK (CM. p111c. 6). 

OBCYm,UEHJ/IE 

CoBoKyrrHOCTb KnMHMKo-peHTreHonorMqecKMX 

,n;aHHbIX, pe3y nhTa TOB MopcponorMqecKoro Mccne,n;o

BaHMR KOCTHOJ1 TKaHM 3OHbl nO.tKHbIX cycTaBOB KOC

TeM roneHM M ITOBbiilleHMe ypOBHR Ma pKepa OCTeo

nM3a ( rrMpMnMHKC ,IO B Moqe B 8 pa3 rro3BOnMnM HaM 

rrpe,n;rronO.tKMTb y ,n;aHHOJ1 rrau,MeHTKM ,ZJ;MarHO3 M,ZJ;MO

rra TMqecKoro MY nbTMCl)OKanbHOro OCTeOnM3a. Mop

cponorMqecKoe Mccne,n;oBaHMe TKaHeM o6nacTM nom

Horo cycTaBa BbIRBMno TaKMe me M3MeHeHMR, KaKMe 

6bWM paHee OTMeqeHbI pa3nMqHbIMM aBTOpaMM, 3a-
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Pwc. 6. MVIKpocpoTorpacp1;,n 1 

cpe3a nomHoro cycTaBa npaB0M 

60J1b1Ue6epu;oBOJ1 K0CTM. X 150. 
O60.HCHeHVI.H B TeKCTe. 

a - OKpac Ka re Ma TOKCMJU1HOM M 

303J/IHOM , 6 - Tpexu;BeTHaR OK

pacKa mm.po-MaJJJJ opv1. 

HMMaIOW,MMMCR ,n;aHHOM rraTonorMei1: OTCYTCTBMe BbI 

pa.meHHOM OCTeo6naCTMqeCKOM peaKIJ,MM, oqarOBbie 

CKOrrneHMR MHOroqMcneHHbIX MenKMX KpoBeHOCHbIX 

cocy,n;oB [14]. BBM,ZJ;Y HanMqMJI y rrau,MeHTKM aHOMa

nMM pa3BMTMR rroqeK MbI rrpe,n;rrono.mMnM III TM 

M,ZJ;MOrra TMqecKoro OCTeonM3a - HeHacne,n;CTBeHHbll/1 

MY nbTMCl)OKanbHbIM OCTeonM3 B coqeTaHMM C Hecppo 

rra TMei1 (CM. Ta6nMu,y). B HailleM Ha6nm,n;eHMM He 

6bWO rronyqeHO ,z:i;aHHbIX 3a Hetj)porra TMIO, HO OITbIT 

MCCne,n;oBa Tenei1 ,n;aHHOM rra TOnOrMM CBM,ZJ;eTenbCTBy

eT O TOM, qTO y ,n;e Tei1 rrpM3HaKM HecpporraTMM H a 

cpoHe aHOManMM pa3BMTMR rroqeK MoryT rrpORBMTbCR 

B 6onee no3,n;HeM BO3pacTe [3] . B xo,n;e o6cne,n;oBa

HMR y nau,MeHTKM y ,z:i;anOCb MCKnIOqMTb TaKMe 3a6o

neBaHMR, xa paKTepM3YIOW,MeCR BTOpMqHbIM OCTeo

nM3OM, KaK TpaBMa, OCTeOMMenMT, peBMaTOM,ZJ;Hbl l/1 

apTpMT, Ty6epKyne3 KOCTei1. 
CnoHTaHHoe cpaw,eHMe na TonorMqecKoro rrepe

noMa B BepxHeM TpeTM neBOM 6onbllle6epu,oBOM KOC

TM TTO3BOnMno Ha,n;eRTbCR Ha pereHepaU,MIO KOCTHOl/1 

TKaHM B OT,n;aneHMM OT 3OHbl nO.tKHOfO cycTaBa. ,UnR 

,ZJ;OCTM.tKeHMR KOHCOnM,n;aIJ,MM KOCTHbIX cpparMeHTOB 

6bma Bb16paHa MeTO,IJ;MKa, o6ecrreqMBamw,aR a,n;arr

TaIJ,MIO KOCTHbIX cpparMeHTOB 60KOBbIMM TTOBepxHOC

TRMM Ha 3HaqMTenbHOM npOTR.tKeHMM , a TaKme MX 

ycToi1qMBbIM ,n;nMTenbHbIM OCTeOCMHTe3 3a cqeT MC 

nonb3OBaHMR CITMIJ, C onopHbIMM nnow,a,n;KaMM J.1 3 

KOpTMKanbHOM annoKOCTM. Ilocne,ZJ;HMe MCKnmqaIOT 

rrpope3hlBaHMe CTTMIJ, C Harrai1KaMM qepe3 KOCTHYIO 

TKaHb, ITO3BOnRIOT B TeqeHMe rrpo,n;on.tKMTenbHOro 

BpeMeHM ocyw,eCTBnRTb CTa6MnbHbIM OCTeOCMHTe3 

He6onblIIMX no pa3Mepy KOCTHbIX cpparMeHTOB M cny 

ma T KOCTHorrnacTMqecKMM Ma TepManoM B rrpou,ecce 

MX nepecTpOMKM. 

HalIIM rrpe,n;rrono.meHMR 6bWM TTO,IJ;TBepm,n;eHbI 

,z:i;aHHbIMM Ha6nm,n;eHMR rrau,MeHTKM rrocne BbIITOnHeH

HbIX BMeilla TenbCTB. TaK, B nocneonepau,MOHHOM n e

pMo,n;e Mbl KOHCTa TMpoBanM KOHCOnM,n;au,MIO KOCTHbIX 

cpparMeHTOB 6epU,OBbIX KOCTeM M nyqeBOJ1 KOCTM, yn

nOTHeHMe KOCTHOM cTpyKTYPbI , yTonw,eHMe ,n;Maqrn-

3OB rropameHHbIX KOCTei1. BMeCTe C TeM B nocne,n;y 

IOW,eM Mbl OTMeqanM pa3pe.meHMe KOCTHOJ1 TKaHM B 

o6nacTM ,n;McTanbHoro MeTaCl)M3a rrpaBOM 6onhllle6ep 

u;oBoM KOCTM C cpopMMpOBaHMeM Tyroi1 cpopMbI nom 

HOro cycTaBa. 

Pe3y nbTa TOM rrpoBe,z:i;eHHOfO neqeHMR CTanM BO3 -

MO.tKHOCTb caMOCTORTenbHO nepe,n;BMraTbCR, yny q-
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1I1em1e Ka l..JeCTBa :>Kv13H11. B occTaHOBJieH11e u;eJIOCT

HOCT11 60Jib1IIe6epu;oBbIX 11 Jiyl..JeBOJ/I KOCTeM y 60Jib 

HOM C 11,n;11orra T11l..JeCK11M MY JibT11(pOKaJibHbIM OCTeo

JI1130M ,n;eMOHCTp11pyeT B03MO:>KHOCTb rrpoBe,n;eH11R 

p eKOHCTPYKT11BHbIX orrepa T11BHbIX BMellla TeJibCTB 

rrp11 KJI11H11KO - peHTreHOJIOf 11l..JeCKOM Ka PT11He CTa611 -

JI113au;1111 rraTOJIOf11l..JeCKOfO rrpou;ecca 11 OTCYTCTB1111 

TR:>KeJibI X coMa T111..JecK11x 3a60JieBaH11:vr. X11pyp r111..Jec 

Koe Jie1..JeH11e u;eJiecoo6pa3H O co1..JeTaTb c Teparr11e:vr 

611ccpoccpof1a Ta MM. 
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OIIEPATMBHOE JIEqEHME TJDKEJIOM ,UE<l>OPMAUMM IIEPE,UHEfO OT,UEJIA CTOIIhl 

H. B. Ycoilbf"1eB) C.H. Jlemwea) M.A. Kocapeea 

ct>fBHY «li1pR:yTCKMM Hay 1.JHhIJ1 u;eHTp xMpyprMM M TpaBMaT0JI0rMM», li1pKyTcK, Pct> 

lJpeiJcmaeJleH pe3yfl bmam JleLteHUfl na4ueHma 61 zoaa C mRJICeflOU aerpopMa4ueu nepeaHezo 
omaefla cmonb1: npaeocmopoHHee nonepeLLHo-npoaoflbt-/Oe nflocKocmonue 11 cmeneHu . ,D,e
rjJopMupyt-0U1,u u apmpo3 I nfl/-ornerjJafl aH20eo20 cycmaea lf-llf cmeneHu cnpaea. Baflbzyc
Hoe omKflOHeHue ! naJ1b4a cnpaea c noaebteuxoM. KoM6uHupoeaHHaft KoHmpaKmypa I nfl t-0c
He(j]aJ1 aH20eo20 cycmaea. Eofleeou cuHapoM. B fl eLteHuu ucnoflb3oeaflu onepa4wo ll!eae, 
J1 amepaJ1bHbtU pellu3 I nfl t-0CHerpaJ1 aH2oeo20 cycmaea, SCARF-ocmeomoMwo 1 nfl 1ocHeeou 
Kocmu, ocmeomoMut-0 Akin ocHoeHou rjJaJ1 aH2u 1 naJ1b4a, me1-t0n1tacmuKy cyxoJICUJlUR mbtfl b
Hozo czu6ameflR I naJ1 b4a. B pe1yflbmame yaafl OCb aocmuzHymb KoppeK4uu aerjJopMa4uu 
nepeaHezo omaefla npaeou cmonbt, Kynupoeamb 6ofl b, eoccmaHoeumb onopocnoco6Hocmb 
npaeou HUJICHeU KOHelfHOCmU. 

K JI lO Ye B bl e C JI OB a: BaJi brycHoe OT KJIOHeHHe ] naJr bUa , TTJIOC KOCTO TTH e, x 11py p r11 y ec

KOe JieLJeHHe, peKOHCTPYKU115l CTOITbI. 

Surgical Treatment of Severe Forefoot Deformity 

f. V Usol'tsev, S. N. leonova, M.A. Kosareva 

Irkutsk Scien tifi c Center of Surger y and Trau matology, Irkutsk, Russia 

Treatment results of 61 years old patient with severe forefoot deformity - right-side transverse
longitudinal stage II platypodia: right-side Il- 111 degree deforming arthrosis of l51 metatar
sophalangeal joint, hallus valgus with subluxation, combined 1st metatarsophalangeal joint 
contracture, pain syndrome, are presented. Surgical treatment included operation by Schede, 
lateral release of l51metatarsophalangeal joint, SCA RF osteotomy of 151 metatarsal bone, Akin 
osteotomy of proximal hallux phalanx and tenoplasty of dorsa l hallux flexor. As a result correc
tion of right forefoot deformity was achieved, pain syndrome was arrested and weight bearing 
ability of the right f oot was restored. 

Key words : hallux va lgus, platypodia , surgical treatme nt , foo t reconstruction. 

MHTepec K Jiet..remno rra TOJIOfMM CTOITbI B O3pacTa 

eT C Ka:>K,IJ;bIM rO,IJ;OM. C 60JiblllMM y crre xoM pa3BMBa 

eTCR HarrpaBJieHMe X Mp yprMt..re CKOM KoppeKIJ;MM pa3 -

Jll1-Y:Hb IX ,z:i;ecpopMaU MM, rrp o t..rHO 3 aKperrMB 3 a co6011 

rrpv1opv1TeT O,IJ;HOr O l13 caMbIX MHTeHCMBHO pa3 Bl1BaIO

I.IJ;l1XCR pa3,z:i;eJIOB COBpe M e HHOM o pTorre,IJ;MM [ 1 -4]. 
ApceH aJI l1C ITOJib 3yeMbIX B Jiet..reHMM rrau;MeHTOB C 

,z:i;ecpopMa u;v1er1 rre p e ,z:i;H e r o OT ,z:i;eJia CTOITbI MeTO,IJ;MK ,IJ;O 

B OJibHO u rnp o K , Ha -Y:MHaR OT xv1pyprv1t..reCKl1X TeXHMK 

H a KarrcyJibHO-CBR3O-Y:HOM arrrrapaTe , 3aKaH-Y:MBaR KOp 

pv1rv1pyIOI.IJ;l1Ml1 OCTeOTOMMRMM l1 a pTpo,z:i;e3aMM Ha KO 

CTRX l1 c y c T aBax rrepe,z:i;Hero OT,IJ;eJia CTOITbI. IlpM 8TOM 

y,z:i;aeT CR ITOJIY -Y:MTb xopourne KJIMHM-Y:eCKMe pe3yJib 

T aTbI , ,z:i;ame B OT,IJ;aJieHHOM rrepv1O,z:i;e. 

II pMBO,IJ;MM co6CTBeHHOe KJIMHM-Y:eCKOe H a6JIIO,IJ;eHMe. 

6 on b Ho 111 K . , 1952 rnAa pO)l(AeHv1~ , o6parnnc~ s Knv1-
Hv1Ky s Mapre 20 13 r. c )Kano6aMv1 Ha Ae¢opMau,v110 nepeA
Hero OTAena npaso 111 CTOnbl , 6oneso 111 Cv1HAPOM v1 HeB03-
MO)KH OCTb nonH OLJ,e HHO nonb3 O83TbC~ npaso111 Hv1)1(Helll KO

HeYHOCTblO. 6onbHblM ce6~ C4v1TaeT B TeYeHv1e 10 neT, KOr
Aa snepBble OTMernn HapaCTalOW,YIO Ae¢opMaLJ,v1IO B o6nac
Tv1 I nnlOCHecpanaHrosoro cycrnsa npaso111 crnnb1. 3a MeAv1-
u,v1 HcK0 111 noMOW,blO He o6paw,anc~ , y oprnneAa He Ha6n10-
Aanc~. noCTeneHHO Ae¢opMau,v1~ nepeAHero OTAena CTOnb1 
nporpeccv1posana , npv1coeAv1Hv1nacb 6onb. O6parnnc~ K 
spayy no MecTy )Kv1TenbcTBa, 661n HanpasneH s nonv1Knv1Hv1-
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Ky HLJ,PBX, rAe nocne KOHcynbrnu,111111 661no peKoMeHAOBaHo 
onepaTv1sHoe neYeHv1e . 

,l],v1arno3 npv1 nocTynneHv1v1 : npasocTopoHHee nonepeY
Ho-npo,LJ,onbHOe nnocKOcrnnv1e II creneHv1 . ,l],ecpopMv1py10-
w,v1 111 apTpo3 I nn10cHecpanaHrosoro cycrnsa 11 - 111 creneH v1 
cnpasa . BanbrycHoe OTKnOHeHv1e I nanbu,a cnpasa c no,LJ,Bbl 
sv1xoM . KoM6v1Hv1posaHHa~ KOHTpaKTypa I nn10cHecpanaHro
soro cycrnsa . 6oneso111 Cv1HAPOM (pv1c. 1 ). 

18.03 . 14 BblnOnHeHa peKOHCTPYKTv1BHa~ onepau,111~ Ha 
nepeAHeM OTAene npaso111 CTOnb1. 

no,LJ, Cnv1HHOM03f0BOIII aHecTe3v1e111 nocne o6pa60TKv1 
onepau,v1OHHOIO non~ , nOA )KfYTOM , MeAv1anbHblM npoeKLJ,111 -

0HHblM AOCTynoM o6Ha)KeHbl OCHOBHa~ cpanaHra I nanbl..),a, 
I nn10cHecpanaHrosb1111 cycrns , I nn10cHesa~ KOCTb . 861non
HeHb1 pe3eKLJ,v1~ occv1cpv1KaTa MeAv1anbHOIII nosepxHOCTv1 ro 

nOBKv1 I nnlOCHeBOIII KOCTv1 , narepanbHbll/1 penv13 I nnlOCH e 

cpanaHrosoro cycrnsa . npov13seAeHa Z-o6pa3Ha~ ocreorn 
Mv1~ I nnlOCHeBOl/1 KOCTv1 C cpv1Kcau,v1e111 ABYM~ Bv1HT3M v1 
2,3 MM. 3aTeM BblnOnHeHa Koppv1rv1py1aw,a~ «Mv1Hyc»-Knv1HO
Bv1AHa~ 0CT80T0Mv1~ OCHOBHOIII cpanaHrn I nanbLJ,a C OCHOBa
Hv18M M8Av13nbHO. Q)v1Kcau,v1~ Bv1HTOM 2,3 MM . Crn6v1nbHO. 

8 CB~3v1 C T8M 4TO v1Meno MeCTO Harn)K8Hv18 cyXO)Kv1n v1 ~ 

TblnbHOIO crv16aTen~ I nanbu,a C T8HA8HLJ,v18111 K «sanbrnpo
B3Hv1IO» I nanbu,a , 661na BbJnOnHeHa YAnv1H~IOW,a~ T8HOnnac
Tv1Ka cyXO)Kv1nv1~ TblnbHOIO crv16aTen~ I nanbu,a , Hano)KeH WOB 
no KIOHeo . 

v1HTpaonepau,v10HHO 661n AOCrnrnyT xopowv1111 pe3ynbTaT 
(pv1c. 2) . 

B nocneonepau,v10HHOM nepv10Ae ocnO)KH8Hv1111 He 661no . 
nposeAeH Kypc aHTv16aKTepv1anbHOIII , aHTv1KOaryn~HTHOIII , 
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Puc. 1. BHernHMM B11,z::i; (a ) v1 p eHTr eHorpaMMbI CTOrrbr (6) ,z::i;o 

orrepau.1111 . 

Yro.rr oTKJIOH eHMH I rraJi bQa 75°, y r o.rr Mem.rr.y I M II ITJI IOCHe Bofi 

KOCTblO 23°. 

Puc. 2. 11HTp aorrepau.110HHOe cpoTO (a) v1 p eHTreHor paMMa (6) 
rrpa BOM CTOIIbI rrau.11eHTa cpa3y rrocne orrepa u.1111. 

Y ro.rr OTKJIOHeHMH I rra JibQa 6°, y ro.rr Mem,z:r.y I M II rr .rr10cHeBofi 
KOCTblO go_ 

npoT111sosocnamnenbH0111 , peonorw-1ecK0111 Tepan111111 . 8b1non
Hsrn111cb nepes~3Kll1 c pacrnopoM 6ernA111Ha . nocneonepau,111-
0 HHa~ paHa 3a>K111na nepBW-lHblM HaT~>KeHllleM , WBbl CH~Tbl 

Ha 14-e cyTKl/1. Bblnl/lCaH nOA aM6ynaTOpHoe Ha6n10AeH111e . 
lt1MM06111n1113au,11110 npaBOl/1 CTOnbl nOAOWBeHHOl/1 rnnco-

80111 w111Ho111 ocyw,ecrnn~n111 s TeYeH111e 4 HeA c nocneAy10-
w,e111 aKrns1113au,111e111 . Yepe3 3 Mee nocne onepau,111111 nau,111eHT 
sepHync~ K TPYAY , crnn nonHOU,eHHO nonb30BaTbC~ npaBO l/1 

Hl/l>KHelll KOHeYHOCTblO . 

8 pe3ynbTaTe nposeAeHHOIO neYeHl/1~ YAanOCb AOCTl/11-

HYTb KoppeKu,111111 AecpopMau,111111 nepeAHero OTAena npaso 111 
CTOnbl , Kyn111posaH111~ 6onesoro ClllHAPOMa, nonHOCTblO BOC
CTaHOBl/lTb onopocnoco6HOCTb npaBOl/1 Hl/l>KHe lll KOHeYHOCTl/1 
(p111c . 3). 

Ha KOHTponbHOM ocMoTpe cnycrn 2,5 rnAa nocne one
pau,111111 nau,111eHT >Kano6 He npeAb~Bn~n , npoAOn>KaeT 3aH111-
M aTbC~ rn>KenblM cp1!13111YeCKl/1M TPYAOM . XpOMOTbl 111 Ae¢op

MaLl,1111/1 nepeAHero OTAena crnnbI HeT. Pe3ynbTaTOM npose
AeHHoro neYeHl/1~ AOBOneH (p111c . 4 ). 

Cpe,ZJ;111 B03M O:>-KHbIX Bap MaHTOB JieqeHMH MMeIOI.IJ;eti 

CH y ,n;aHHOr o rra QMeHTa TH:>-KeJIOM ,n;ecpo p MaQMM CTOITbI 

M b l p accMaT pMBaJIM CJie,n;yIOI.IJ;Jtie crroco6bI XMp yprM 

qeCKOM KoppeKQJtIJtI : 1) a p T p o,n;e3 I ITJIIOCHecpaJiaHro

BOf O cyc TaB a ; 2) apTpo,n;e3 I ITJIIOCHeKJIMHOBM,ZJ;HOr o 
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Puc. 3. B HeWHMM BM,l], (a) v1 p eHTr eHorpaMMa (6) CTOIIbI q e 

p e3 1 ro,z::i; rr ocne orr e pau,J.111. 

Y ro.rr OTKJIOHe HMH I rraJi bQa 10°, yro.rr Mem.n;y I M II rr.mocHeBofi 
KOCTblO go_ 

Puc. 4. BHernH11 r1 BM,l], CTOIIbI (a) v1 p eHTr eHorpaMMa (6) q e 

p e3 2,5 ro,zJ,a rrocne o rrepau,MM. 

Yro.rr OTKJIOHe HMH I rr aJi bQa 10°, y r oJI Mem .n;y I M II rr JI IOCHe BOM 
KOCTblO 10°. 

cycTaB a ( o rr e p a Q JtIH L a pid us) B KOM6MH a QMl1 c KJIMH O

BM,ZJ; H OM OCTeOTOMMeM rrp OKCMMaJibH OM ¢aJia H rM 

I rraJi bQa ( o rr epa Q MH Akin) ; 3 ) rrp oK CMM a JibH YIO 

KJIMH OB M,ZJ;H YIO OCTeOTOMMIO l ITJIIOCHe BOM KOCTM B pa3 -

JIJtlqHbIX Ba p MaH Ta x JtI CITOJIH e H M.H B c o q eTaHJ1JtI C orre 

paQMeM Akin ; 4) SCARF-o c TeOTOMMIO I rrJIIO CHe Boti 

KOCTM C 60JibWJ1M CMe I.I.J;e HMeM ¢parMeH TOB B KOM6J1 -

HaQJtIM c orrep aQMeti A kin. 

Bb16op KOHKp eTH OM X Mp y prw r eCKOM TeXHJ1KJ1 orr 

pe,z::i:eJIHJI CH ITOCTaBJieHHOM 3a,D,a q eti : y c T paHMTb ,D,e 

cpopMa Q MIO rrepe,D,H ero OT,D,eJia CTOITbI , H OpMaJIM30B a B 

yr JibI JtI co x paH MB ,ZJ; B M:>Ke H MH B cycTaBax, TeM c aMbIM 

o6ecrreq JtITb ,ZJ;OJiroBpe M e HHOCT b ,D;OCTMrH yTDr o pe3y Jib

T a Ta J,1 M3 6ema T b p eQM,ZJ;MB a 3a6oJieB a H MH. P e3y Jib Ta 

T OM JtICITOJib 30B aHJtIH rrepBo r o B a p MaH Ta CT a JIO 6 bI OT

cyTCTBMe ,D;B M:>KeH MJ/1 B I ITJIIOCH e cpaJiaHrOB OM c y c TaB e 

M Ha p yweHMe 6MOMexaH MK J1 CTOITbI. BbIITOJIH e HMe BMe

wa TeJib CTB ITO BTOp OM J,1 T p eTb eM MeTO,l],MKe MCKJIIOqa 

eT B 03M O:>KH OCTb H OpMaJIM3a QMJ1 y r Jia HaKJIOH a cyc 

T aBH OM ITOB e pxH OCTJ1 rOJIO B KJ1 I ITJIIOCH e B OJ/1 KOCTJ1 

(P ASA), c qeM B ,z::i:aJibHefan e M 6y,D,yT CBH3aHbI rroTe 

pH Kop peKQMM J,1 peQJ1,ZJ;J1B B aJib rycH o r o OTKJIOHeHM.H 
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I ITaJibU:a CTOITb I. II p v1 3TOM BbIITOJIH e H Me ,n;oITOJIHMTe Jib

HbIX MaHMITY JIHU:MM ITO Koppe Ku;v1v1 P ASA ( oITepau;v1H 

W e il , o ITe pau;v1H Austi n) y B e JiwrnJio 6 br TH:>KeCTb xv1-
p y p r:v1 q e cKoM arp e CCMM. P yKOB O,D;C TB YHC b ,n;aHHbIMM 

paccym,n;e HMHMM, Mbl B b I6p aJIJ1 q eTB e pTbIM BapMaHT 

Kopp eKIJ;MM KaK Hav160Jiee ITpaBMJibHbIM B ,n;aHHOM K OH

KpeTH OM CJiyqae J1 OTBeqarorn;MM B CeM ITOCT aBJieHHbIM 

3a,n;a q a M ITO ,n;ocTM:>Ke HMID xop o w ero p e3y Jib Ta T a . 
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Xl1PYPfJ1qECKMI CTAEl1Jll13AU1151 fPYL(HOfl KJIETKl1 
IIPl1 MHO)KECTBEHHhIX 11 <DJIOTl1PYIOIU11X IIEPEJIOMAX PEEEP 

A.C. EeH5lH 

f B Y3 «CaMapcKaR o6nacTHaR KJIMHMt.IecKaR 6oJibHMu;a MM. B .,I(. C ep e,D,aBMHa » C aMapa, Pep 

CmambR noceHt«eHa oiJHoil u3 cJZo:»eHbtX npo6JZeM, HaxoiJRt«UXrn Ha cmbtKe mopaKaJZ bHOU 
xupypw u u mpaeMamoJZ02uu, - JZeiteHUIO MHOJlcecmeeHHbtX u cjJJZomupy,ot«ux nepeJZ oMoe pe-
6ep, aKmyaJZ bHOCmb KomopoiJ. onpeoeJZRemrn BbtCOKoiJ. itacmomoiJ. OCJZO:JlCHeHuiJ. u JZemafl bHOC 
mb/0 . B cmambe npoeeOeH QHOJZU3 xupyp2uitecKUX MemOOOB cma6UJZU3Q~UU npu MHO:»eecmeeH 
HblX u cjJJZomupylOU{UX nepeJZoMax pe6ep. OnucaHbt cnoco6bt KaK uMelOL«Ue ucmopuitecKoe 
3HaiteHue, maK u wupoKo npuMeHReMbLe e HacmoRt«ee epeMR. IlpueeoeHbL oaHHbte no 3cpcpeK 
mueHocmu pa3JZU itHbLX Memoooe cma6uJZ u3a~uu. 

K 11 fO ye Bbl e CJl OB a: nep eJl OM bl pe6ep , CTa61111 113aUM5I , Q)HKCaUHH , ITJlaCTH Hbl , 6 11 0 -

n erpa1n1pyeMbie WT11Q)TbI. 

Surgical Stabilization of the Chest in Multiple and Roating Rib Fractures 

Samara R egion al Clin ical H ospital n am ed after V .D . Ser edavin, Samara , R u ssia 

A.S. Benyan 

One of the complicated problems at the inteiface of thoracic surgery and traumatology is the 
treatment of multiple and floating rib fractures. I ts urgency is determined by the high rate of 
complications and level of mortality. Analysis of surgica l stabilization techniques in multiple and 
floating rib fractures is peiformed. Both the methods of historica l significance and widely used at 
present are described. Data on the efficacy of various stabilization techniques are presented. 

Key word s : rib fractures , stabilization , fi xat ion , plates, biodegradable rods. 

AKmyaAb1-locmb eonpoca u mep.Mu1-lo.11,02uJi . IIo
Bpem,n;eHMH opraHOB rpy,n;HOM KJieTKM Tpa,n;MI.J;J1OHHO H B

JIHIOTCH O,ZJ;HOM J13 caMbIX TH:>KeJiblX cpopM TpaBM bl I1 
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JIM,D;Mp yrow;eti rrp r1qJ1H OM OCJIO:>KH e HMM I1 JieTaJib H blX MC

XO,ZJ;OB [1 , 2]. IIo ,n;aHHbIM [3], TH:>KeJiaH T p a BMa r p y ,n;r-1 

OTB eTCTB e HHa 3a 25% JieTaJibHblX MCXO,ZJ;OB , CBH3aHHblX 



C TpaBMOM, 11 .HBJI.HeTC.H KOMITOHeHTOM Ta Ha TOreHe3a ew;e 

y 25% rrorn6w11x. 

TmKeCTb TpaBMbl rpy,n,Hoi1 KJieTK11 B paBHOM CTerre

H11 o6ycJIOBJieHa KaK HapyrneHl1.HM11 rpy,n,11HHO- pe6ep 

HOro KapKaca, TaK 11 noBpem.,n;eHl1.HMl1 BHyTpeHHl1X op

raHOB [ 4]. IIepeJIOMbl pe6ep .HBJI.HI-OTC.H Ha1160Jiee 1.JaCTbl

Ml1 I10Bpem.,n;eHl1.HMl1 rrp11 TpaBMax rpy,n;HOM KJieTKl1, 11 

11X HaJil11.Jl1'e C1.Jl1TaeTC.H 3Ha1.Jl1MbIM ITOKa3aTeJieM T.Hm.ec 

Tl1 ITOBpem.,n;eH11i1, TaK KaK OTpam.aeT OCHOBHOM y,n;ap, 

rrp11xo,n;.Hw,11i1c.H Ha rpy ,n;Hyro cTeHKy. II p11 rrepeJioMax 

6oJiee rneCTl1 pe6ep JieTaJibHOCTb ,lJ,OCT11raeT 15% [5]. 
OcHOBH bIM rroKa3aH11eM K rrpoBe,n;eHl1I-O q:nmcau;1111 11 

CTa611JI113au;1111 rpy,n;Hoi1 KJieTKl1 .HBJI.HeTC.H HaJI11q11e MHO

m.eCTBeHHbIX ,lJ,BOMHblX (cpparMeHTapHbIX) rrepeJIOMOB 

pe6ep, corrp0Bom.,n;arow,11xc.H cpopM11poBaH11eM rraTOJIO

r11qecK11 I10,lJ,Bl1)KHbIX qacTei1 rpy,n;HOM KJieTKl1. 3To oco-

6a.H 11 He1.JaCTO BCTpeqarow,a.HC.H c11Tyau;11.H , rrp11 KOTopoi1 

Bbl.HBJI.HI-OT MHOm.eCTBeHHbie (6oJiee ,lJ,Byx Jil1Hl1M rrepe 

JIOMOB) rrepeJIOMbl 6oJiee ,lJ,BYX pe6ep , BKJII-01.Ja.H XOH,n;po

KOCTaJibHbie C01.JJieHeHl1.H, 1.JTO np11BO,lJ,11T K OT,lJ,eJieHl1I-O 

1.JaCTl1 rpy ,lJ,HOM CTeHK11 OT OCTaJibHOro CKeJieTa. B a Hr JIO

.H3bl1.JHOi1 Jil1TepaType ,n;aHHOe COCTO.HHl1e rrp11H.HTO Ha -

3bIBa Tb « flail chest» , B pyccKO.H3bI1.JHOi1 JI11Tepa Type e,n;11 -

Horo o6o3Ha1.JeH11.H ,n;o c11x nop He cyw,ecTByeT. B cpyH,n;a 

MeHTaJibHbIX 11ccJie,n;oBaH11.Hx E.A. Barnepa yrroTpe6JI.H

eTc.H TepM11H «pe6epHa.H CTBOpKa » [6], A.A. B 11rnHeBc

K l1i111CnOJib3yeT ITOH.HTMe «OKOH1.JaTbie rrepe JIOMbI pe6ep » 

[7], B.B. KJI101.JeBcK11i111 HT YrnaKoB - «pe6epHbri1 KJia 

rraH » [8 , 9]. B nocJie,lJ,H11e fO,lJ,bl TOpaKaJibHbie x11pypr11 

11CI10Jib3YI-OT TepM11Hbl «cpJIOT11pyrow,11e rrepeJIOMbI pe-

6ep » ' «cpJIOT11pyrow,11e pe6epHbie KJianaHbl » ' «cpJIOT11py-

10w;11e pe6epHbie cpparMeHTbI » [ 1, 10 , 11]. 
IIp11 H aJIIi11.Jl111 yKa3aHHOro COCTO.HHl1.H BO BpeM.H ,lJ,bl 

xaHl1.H Ha6Jiro,n;aeTc.H napa,n;oKcaJibH0e ,n;B11m.eH11e rro 

Bpem.,n;eHHoro yqac TKa n o 0TH0illeHl1I-O K 0CTaJibH0M rpy ,lJ, 

HOM KJieTKe. IIo .HBJieH11e na TOJIOr111.JeCKOM n0,lJ,Bl1)KH0CTl1 

r p y ,n;Hoi1 CT e HKl1 yKa3bIBaeT Ha cepbe3H0CTb TpaBMbI , 

6oJiee 1.JeM B IT0JI0BMHe CJiyqaeB np11B0,lJ,.HW,ei1 K ,lJ,bIXa

TeJibH0M He,lJ,0CTaT01.JH0CTl1 J1 Tpe6yrow,ei1 BeHTl1JI.HQl10H

HOi1 rro,n;,n;epm.Kl1 [ 12]. II p11 MH0m.eCTBeHHbIX 0,lJ,H0CT0pOH

Hl1X rrepeJI0Max pe6ep )Kl13HeHHa.H eMK0CTb JierK11X Ha 

CTOp0He noBpem.,n;eHl1.H CH11m.eHa Ha 30%, npv1 pe6epHoi1 

CTB0pKe - Ha 50% [6]. YCTaHOBJieHO , 1.JT0 naT0Jiornqec 

Ka.H n0,lJ,Bl1)KH0CTb rpy,n;Hoi1 CTeHK11 B03 Hl1KaeT B 1,5 -
10% CJiyqaeB TpaBM rpy,n;HOM KJieTK11 11 o6ycJIOBJIMBaeT 

JieTaJibH0CTb B 12,5-33% Ha6JII-O,lJ,eH11i1 [13]. IIo ,n;aHHbIM 

[ 14], cpJIOT11pyrow,11e nepeJI0Mbl pe6ep BCTpeqaI-OTC.H y 

10-20% rrau;11eHTOB C 3aKpbIT0i1 TpaBM0M rpy,n;11 rrp11 

ypoBHe JieTaJibH0CTl1 10-35%. 
IIp11 MHom.eCTBeHHbIX 11 tj:)JIOT11pyrow,11x nepeJI0Max 

pe6ep TaKm.e BeJI11Ka qacToTa rroBpem.,n;eH11.H BHyTp11 -

rrJieBpaJibHbIX opraHOB 11 pa3 Bl1Tl1.H p.H,n;a cneu;v1cp11qec

K11x OCJIO)KHeH11i1 3a C1.JeT ITOCTO.HHHOM TpaBMaT113au;1111 

OT JIOMKaMl1 pe6ep. TaK11e noBpem.,n;e Hl1.H , KaK pa3pbIB 

aopTbI, pa3pbIBbI Tpaxe11 11 KpyITHbIX 6pOHXOB, nepeJIOM 

rpy,n;11Hbl, caMl1 no ce6e .HBJI.HI-OTC.H rrp111.Jl1HOi1 BbI COKOM 

JieTaJibHOCT11, a qacTo pa3B11Barow,11ec.H reMo- v1 nHeBMO

TopaKc, yrn116 JierK11X , rraTOJIOr11qecK11 e aTeJieKTa3bl 11 

rrHeBMOHl1.H CKa3bIBaI-OTC.H Ha Te1.JeH1111 TpaBMa Tl11.JeCKOi1 

6oJie3Hl1 [ 15]. 
HecMOTp.H Ha orrpe,n;eJieHHbie ,lJ,OCTl1m.eHl1.H B OKa3a 

Hl111 ITOMOW,11 I10CTpa,n;aBWl1M C T.Hm.eJIOM TpaBMOM rpy 

,lJ,11, rrpo6JieMa Jie1.JeH11.H tj:)JI0T11pyrow,11x rre peJIOMOB pe-

6ep ,n;aJieKa OT cBoero peweH11.H [2]. Jle1.JeH11I-O ,n;aHHoro 

B11,lJ,a I10Bpem.,n;eHl1M nOCB.HW,eHO orpaH111.JeHHOe KOJil11.Je

CTBO pa6oT , a rrpe,n;JiaraeMbie B H11x MeTO,lJ,bI rropoi1 rrpo

Tl1BOITOJIOm.HbI [ 16]. Tpa,lJ,11Ql10HHOe Be,lJ,eH11e 3aKJII-01.Ja

eTC.H B rrp11Hy,n;11TeJibHOM npo,n;neHHOM 11CKYCCTBeHHOi1 

87 

BeHT11JI.Hu;1111 JierK11x (MB .JI) c u;eJibI-O ,n;ocT11m.eH11.H BHYT

peHHei1 I1HeBMaT111.JeCKOM CTa611JI113au;1111 rpy,n;Hoi1 KJieT

Kl1 [17]. O,n;HaKO pe3yJibTaTbl TaKoro ITO,lJ,XO,lJ,a HeJib3.H 

rrp113HaTb y,n;OBJieTBOp11TeJibHhlMl1 B CB.H 311 C BhlCOKOM 

qacTOTOM pa3Bl1Tl1.H OCJIOJKHeH11i1, Heo6XO,lJ,11MOCTbI-O Tpa 

xeocTOMl111 , ,lJ,Jil1TeJibHbIM rrpe6bIBaH11eM B OT,lJ,eJieHl111 

peaH11Mau;1111 11 11HTeHCl1BHOt'I Teparr1111, pa3Bl1T11eM BHYT

p1160JibHl11.JHbIX 11HcpeKQl1M. 

I1MeHHO I103TOMY 11 B03Hl1KJia He06XO,lJ,11MOCTb B pa3-

pa60TKe MeTO,lJ,OB Jie1.JeH11.H, HarrpaBJieHHbIX Ha cp11Kca 

u;1110 HeCTa611JibHbIX rrepeJIOMOB. AHaJil13 Jil1TepaTypbI ITO 

,n;aHHOM TeMe n03BOJil1JI crpyrrrr11poBaTb Bee 113BeCTHbie 

MeTO,lJ,b l CTa611JI113au;1111 B 4 rpyrrrrbr: 1) C 11CI10Jib 30BaHl1-

eM MeT0,lJ,0B TpaKQl111 rpy,n;Hoi1 KJieTK11; 2) C 11CI10Jib30Ba

Hl1eM arrrrapaTOB BHewHei1 cp11Kcau;1111 ( A B¢); 3) C 11C

I10Jib30BaHl1eM crroco6oB ITOCTO.HHHOM BHyTpeHHei1 cp11K

cau;1111 (B TOM q11cJie crr11u;aM11 K11pwHepa ); 4 ) c 11crrOJib-

30BaH11eM HaKOCTHOro 11 11HTpaMe,n;y JIJI.HpHoro OCTeOCl1H

Te3a ITJiaCTl1HaM11. 

Cma6uAu3a7.tuJl c ucnoAb30Ba1-me.M .Memo8oB mpax-
7.tuu 2py81-wu KAemxu. IIepBoe orr11caH11e ycrrewHoro 

x11pypr11qecKoro BMernaTeJibCTBa , HarrpaBJieHHoro Ha 

,lJ,0CTl1JKeH11e CTa611JibHOCTl1 rpy ,lJ,HOM KJieTK11 rrp11 cpJIO 

™PYI-OW,11X nepeJioMax pe6ep, rrp11Ha,n;Jiem11T T. J ones, 

KOTOpbIM 11CI10Jib30BaJI TeXH11KY qpeCKOJKHOM TpaKu;1111 

3a pe6pa nocpe,n;CTBOM rry JieBbIX ill,11I1QOB y pe6eHKa C 

nepenoMaMl1 BOCbMl1 pe6ep C 0,lJ,HOM CTOpOHbl [ 18 ]. Oc

HOBHa.H 11,lJ,e.H ,n;aHHOM TeXHOJIOfl111 B TOM , 1.JTO TpaKQ11.H 

crroco6Ha rrp11BecT11 K pacrrpaBJieH1110 Jiero1.JHOi1 TKaH11 

rryTeM C03,lJ,aHl1.H 60JibWei1 )Kl13HeHHOi1 eMKOCTl1 ,lJ,JI.H Jier

K11X C MeHbilll1M corrpOTl1BJieH11eM 11 CHl1JKeHHblM p11CKOM 

aTeJieKTa30B , ITHeBMOHl111 11 ,lJ,bIXaTeJibHOM He,lJ,OCTaT0 1.J

HOCTl1. KpoMe Toro , CTa611JI113au;11.H rpy,n;Hoi1 KJieTKl1 ,lJ,OJI 

JKHa 6bIJia CHl1)Ka Tb 6oJieBot'r Cl1H,lJ,pOM 11 06ecrre1.J11Ba Tb 

6oJiee KOMcpOpTHOe COCTO.HHl1e rrau;11eHTa [ 19]. 
W . Heroy 11 coaBT. [20] o rr11caJI11 Tp11 B11,n;a tj:)JI0T11py 

row,11x rrep eJIOMOB C KOHKpeTHbIMl1 crroco6aMl1 Jie1.JeH11.H 

Kam.,n;oro 113 H11x. X11pypr11qecK11i1 cnoco6 cTa611JI113au;1111 

aBTOpbI rrp11M e HHJil1 rrp11 Tl1I1111.JHOM rrepe,n;HeM pe6e pHOM 

KJiarraHe. IIp11 3TOM 11CI10Jib30BaJil1 TeXHOJIOfl1I-O BKpy q11-

BaHl1.H B11HTOB 113 CITJiaBa 113 xpoMa 11 K06aJibTa B rpy,n;11 -

HY c rrocJie,n;yrow,ei1 11x TpaKu;11ei1. TaKoe rroJiomeH11e co 

xpaH.HJI11 B Te1.JeH11e rrp116JI11311TeJibHO 24 1.J , rrocJie qero 

B11HTbl , KaK npaBl1JIO, BbIBOpa 1.Jl1BaJI11. CJie,n;yI-OW,11M 3Ta

nOM B ,lJ,Ba OTBepCTl1.H 113 - IT O,lJ, B11HTOB BBO,lJ,11Jil1 11 3au;err 

JI.HJil1 x11pypr11qecK11e ill,11I1QbI , 3a KOTOpbie ocyw,ecTBJI.H

JiaCb TpaKQ11.H rpy30M Maccoi1 10 cpyHTOB B Te1.JeH11e 1 7 
,lJ,Hei1. 

I. J aslow rrpe,n;JIOJKl1JI ,lJ,OBOJibHO rrp11qy,n;JI11By10 Tex 

HOJiornro [21]. IIau;11eHTaM C cpJIOT11pyroru;11M11 rrepeJIO 

MaMl1 rpy,n;11Hhl 11 pe6ep rrpOB O,lJ,11JiaC b CTa611JI113aQl1.H 

nyTeM npoBe,n;eH11.H B rpy,n;11Hy MeTaJIJI111.JecKoro pe3b6o 

Boro KpI-01.JKa OT BewaJIK11 ,lJ,JI.H o,n;em,n;b1. "9:epe3 He6oJib 

rnoi1 pa3pe3 KOJKl1 IT O,lJ, MeCTHOM aHeCTe311ei1 CBepJI11Jil1 

rpy,n;11Hy 11 qepe3 3TO OTBepcT11e BHe,n;pHJil1 KpI-01.JOK. Kpro-

1.JOK rrpoBopa1.J11BaJI11 5 pa3 , 1.JTO 6bIJIO ,lJ,OCTaT01.JHbIM 11 

6e3orraCHbIM C T01.JKl1 3peHl1.H p11cKa rrpOHl1KHOBeHl1.H 3a 

3a,lJ,HI-OI-O KOpT11KaJibHYI-O ITJiaCTl1HKy. 3a TeM KpI-01.JOK c o 

e,lJ,11H.HJil1 C rpy30M 11 ocyw,ecTBJI.HJil1 ITO,lJ,BeW11BaH11e. IIa

u;11eHTa rrpe,n;JiaraJIOCb OCTaBJI.HTb B rro,n;o6HOM I10JIOJKe

Hl111 B Te1.JeH11e 8 ,n;Hei1. ABTop He peaJI113oBaJI CBOI-O 11,n;ero, 

HO , B03MO)KH0 , 3TO 6bIJIO orr11caH11eM rrepBoro Bap11aHTa 

Bl1HTa lliaHu;a [19]. 
Cpe,n;11 ,n;pyrnx crroco6oB TpaKq1111 11 rrp11Hq11rroB rro,n; 

Bern11BaH11.H orr11caHhl u;arrK11 ,lJ,JI.H 6eJib.H 11JI11 rryJieBhle 

ill,11I1Qhl , rrpoBe,lJ,eH11e MeTaJIJil11.JeCKOi1 rrpoBOJIOK11 BOK

pyr pe6pa 11 ,n;am.e BKpy1.J11BaH11e wTorropa B rpy,n;11Hy 

[20 , 22]. Op11rnHaJibHa.H KOHCTPYKQ11.H 6b1Jia rrpe,n;Jiome -



Ha BeHrepcKvrM xvrpyproM 0 . C o n stantinescu B 1965 r. 

ABTOpOM 6hIJI CK0HCTpyvrpoBaH 0CTpbU1 M30rHYTbIJ1 rro,n; 

y rJI0M 90° KpIOqoK, 0,IJ;Ha qacTb K0T0poro crvr6aJiaCh V[ 

rrpvrHvrMaJia T - o6pa3HYIO cpopMy B TKamrx. IIocJie,n;yIO

I.JJ;aH TpaKQMH ocyI.JJ;eCTBJIHJiaCb 3a cqeT KperrJieHMH 

KpIOqKa C Me TaJIJivrqecK0J1 TTJiaCTMH0J1 , pacrrOJIO:>KeHHOJ1 

Ha,n; K0:>KHbIM IT0Kp0B0M naqvreHTa [23 ]. 
IIo MHe HvrIO E.A. Barnepa, yHvrBepcaJihHoro MeTo,n;a 

JieqeHvrH pe6epHoro KJiaITaHa ITpe,n;Jio:>KeHo He 6h1JI0, a 

caMy T paKQMIO rpy,n;HOJ1 KJieTKM CJie,n;oBaJIO ITPM3HaTb 

HeCOBepweHH0J1. O,n;HaKO B pH,n;e pa6oT MMeIOTCH yKa3a 

HMH Ha MCITOJib 30BaHvre 3TMX MeTO,IJ;MK B JieqeHMM ITaqvr 

eHT0B C MH0:>KeCTBeHHbIMM M (pJIOTvrpyIOI.JJ;MMM ITepeJI0-

MaMM pe6ep [6]. TaK, B .B. KJIIOqeBcKvri1 B CBoei1 M0H0-

rpacpvrvr «CKeJieTHOe BhITH:>KeHvre» ITvrrneT 06 ycTpaHe

Hvrvr ITapa,n;0KCaJibHbIX CMeI.JJ;eHMJ1 rpy,n;H0J1 CTeHKM ny

TeM IT0CT0HHH0ro ,n;eMITcpepvrpoBaHHOrO CKeJieTH0ro Bbl 

T H:>KeHMH 3 a rpy,n;vrHy vr pe6pa B MecTax Havr60Jihrnero 

3aITa,n;eHMH KJiarraHa ITO MeTO,IJ;MKaM H.K. MvrTIOHMHa M 

3.r. fpH3HyxvrHa [8]. B 1996 r. A. Gyhra vr coaBT. [24 ] 
npe,n;cTaBMJIM pe3yJibTaTbl MCCJie,IJ;OBaHMH, ITOCB.HI.JJ;eHHO

ro cpaBHeHMIO ,IJ;BYX MeT0,IJ;0B BHernHel/I CTa6vrJIM3aqvrvr : 

HaJIO:>KeHMH a,n;re3MBHOrO ITJiaCTblpH M MernoqKQB C ITec 

K0M M qpeCKO:>KHOJ1 TpaKQMM IT0Cpe,n;CTB0M qaIT0K ,l];JIH 

6eJihH. B o BTopoM cJiyqae aBT0pbI pervrcTpvrpoBaJivr Jiyq

wvre pecm1paT0pHb1e ITapaMeTpb1 [24]. 
B 2004 r. A. Ba lei vr coaBT. [ 16] ITpe,n;cTaBvrJivr cpaBHM 

TeJihHhie pe3yJihTaTbI JieqeHMH Tpex rpyITIT ITaQM e HTOB C 

qJJIOTMPYIOI.JJ;MMM ITepeJioMaMvr pe6ep. B rpyITITe I (n=27) 
6hIJIM ITpvrMeHeHhl MeT0,l];bl (pMKCaQMM pe6ep weJIK0Bbl 

MJ/1 JI Mr a TypaMM C ITOCJie,n;yIOI.JJ;ei1 TpaKQMel/I 3a BhIBe,n;eH 

Hhie qepe3 K0:>KY HvrTvr; B rpyITITe II (n= 19) MCIT0Jih30Ba 

JIM BCIT0M0raTeJihHYIO BeHTMJIHQMIO qepe3 MHTy6aQMOH

HYIO Tpy6Ky; B rpyITITe III ( n = 18) CTa6vrJIM3aQMH ocyI.JJ;e 

CTBJIHJiach ITyTeM I1BJI. B OJibHbie 6hIJIM C0IT0CTaBMMbl 

ITO CTeITeHM TH:>KeCTJ/1 TpaBMbI B C00TBeTCTBMe co WKa 

JI0J1 ISS. HaJio:>KeHvre TpaxeocT0MhI ITOTpe6oBaJIOCh B 0, 
15,8 1,1 22,2% CJiyqaeB, cpe,n;Hvre cp0KM I1BJI C0CTaBMJIM 

3,1, 6,6 1,1 7,8 cyT, JieTaJihH0CTb - 11 ,1, 21 vr 33,3% C00T

BeTCTBeHH0. 

Ha 3cpcpeKTMBH OCTb qpecKO:>KHOI/I TpaKQMM yKa3hIBaJI 

H.r. YrnaKOB, KOTOpblJ1 cpaBHMJI pe3yJibTaTbI JieqeHMH 

,IJ;BYX rpyITIT IT0CTpa,n;aBWMX C MH0:>KeCTBeHHblMM V[ (pJIO

™PYIOI.JJ;MMJ/1 ITepeJioMaMM pe6ep. B ocH0BHOI/I rpyITITe 

ITPMMeHHJI0Cb CKeJieTH0e BbITH:>KeHMe 3a pe6pa (rpy,n;M 

HY) IT0Cpe,n;CTB0M ITY JieBhIX I.JJ;MITQ0B vr 6eJiheBhIX q a IT0K B 

coqeTaHMJ/1 C BHyTpeHHei1 ITHeBMaT1,1qecK0J1 CTa6vrJIM3a 

QMel/I ; ITaqvreHTaM K0HTp0JibH0J1 rpyITIThl ITp0B0,IJ;MJiaCh 

ITpo,n;JieHHaH I1BJI. ABTopoM 6hIJIO 0TMeqeHo yMeHhrne

HMe ITp0,Il;0JI:>KMTeJibH0CTJ/1 I1BJI c 15 ,n;o 6 cyT vr CHM:>Ke 

HMe JieTaJihH0CTM c 34, 7 ,n;o 20 ,9% B rpyITITe ITaQMeHT0B 

co CKeJieTHbIM BbIT.H:>KeHMeM [9]. 
Cma6UAU3a?-fU.R, c ucnoAb30Ba?--lUe.M AB<P. OITepaTMB

Hhie TeXH0JI0I'MJ/1 ,l];JIH JieqeHMH (pJIOTvrpyIOI.JJ;MX ITepeJI0-

M0B pe6ep pa3BMBaJIMCb ITapaJIJieJihHO MeT0,IJ;aM qpec 

KO:>KHOJ1 TpaKQMM. C MX pa3BMTMeM H a qaJiaCb 3pa ITpM

M e He HMH MeTaJIJI0K0H CTPYKQM I/I ( CITMQbI , CTep:>KHM, 

illTM(pTbI, ITp0B0JIQqHhie illBbl , ITJiaCTMHbI ) ,l];JIH (pMKCa

QMJ/1 IT0Bpe:>K,n;eHHbIX pe6ep. B ee MHBa3 MBHhie 0ITepa TMB

Hhle MeTO,IJ;MKJ/1 M O:>KH O ycJIOBHO pa3 ,n;eJIMTb Ha MeTO,IJ;bI , 

HaITpaBJieHHhie Ha 06ecITeqeHMe c Ta6MJIM3aq1,11,1 qJJIOTM

pyIOI.JJ;MX ITepeJI0M0B, 1,1 M eT0,IJ;bl He ITocpe,n;CTBeHH0J1 (pMK

caQMM 30H ITepeJIOMOB. 

O,n;HOJ1 M3 HaM60Jiee pacITp0CTpaHeHHbIX MeT0,IJ;MK 3K

CTpaITJieBpaJihHOro OCTeOCJ/1HTe3a B Hawei1 CTpaHe HBJIH

eTCH cIToco6 A.II. IIaHMOTOBa, ITpe,n;Jio:>KeHHhIJ1 B 1977 r. 

CyTh ero 3aKJIIOqaeTCH BO BBe,n;em·rn B ITJieBpaJihHYIO 

ITOJIOCTb qepe3 qeHTP (pJIOTvrpyIOI.JJ;ero yqacTKa rpy,n;HOJ1 
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KJieTKJ/1 CITeQMaJibH0ro Tp0aKa pa ' MMe IOI.JJ;ero B H0COB0I/I 

qaCTJ/1 CKJia,IJ;bIBaIOI.JJ;MJ1CH ma pHvrpHbIJ1 qeTbipeX3BeHHMK, 

ITJie qvrKM K0T0poro ITPM pacKpbITMJ/1 yITvrpaIOTCH BO BHyT 

p e HHIOIO IT0Be pXHOCTb IT0pa:H{e HHblX p e 6 e p , o6ecITeqvr

Ba.H ITJIOTH0e ITpvrKpe ITJie HMe MX K ,n;yroo6pa3HOJ1 ITJiaCT

MaCC0B0I/I ITaHeJIM rai1KaMM. O6.H3a T e JibHbIM ycJI0BMeM 

HBJIHeTCH (pMKCaQMH K0HQOB ,n;yroo6pa3 HOI/I ITaHeJIM, ITpe

BbIWaIOI.JJ;ei1 ITO pa3 M e paM yqacTOK qJJIOTaQMM, K HeITOB

pe:>K,n;eHHbIM yqacTKaM p e6ep V[JIV[ rpy,n;vrHhI [25]. 
M eTO,n; , ITpe,n;JIO:>Ke HHbII/I H.K. f oJio6opo,n;hKO B 196 7 r. , 

ITpe,n;ycMa TpvrBaJI (pMKCaQMIO CJI0MaHHbIX pe6ep K WM He 

M3 TepMOITJiaCTMKa V[JIV[ ITpOBOJIOKM. IIJiaCTMHKa TepMO

ITJiaCTMKa ,IJ;OJI:>KHa ITe p eKpbIBaTb JIMHMJ/1 ITepeJI0M0B CITe

p e,n;vr M C3a,n;vr Ha 5-7 CM. II po,n;0JI:>KMTe JihH0CTb (pMKCa

QMM illMHbI -- 2- 3 He ,n;. K 0Tpvrqa T e JihHbIM C'ropoHaM 3T0J1 

M eT0,IJ;MKM OTH OCHTCH HeB03MO:>KH0CTb MCITOJib30Ba Tb ee 

ITPM ,IJ;BYCT0p0HHMX MHOf 0 ITp0eKQM0HHbIX IT e peJI0MaX p e-

6ep , IT0 Bpe:>K,n;e HMJ/1 rpy,n;vrHhI , a TaK:>Ke pvrcK MH(pMQMpo

BaHMH ITO xo,n;y JivrraTyp [26]. 
Ilp1,1 BHeoqaroBOM oCTeocvrHTe3e ITO cIToco6y IO.B. IIIa

IT0Ta MCITOJib3YIOTCH He IT OB p e:>K,n;eHHbie V[JIV[ CTa6vrJIM3M

poBaHHhle cerMeHThl rpy,n;H 0I/I CTe HKM V[ Ha,IJ;ITJieqh ,H , 

BbIWe M HM:>Ke (pJIOTvrpyIOI.JJ;ero yqaCTKa q e pe3 HeITOB

pe:>K,n;eHHhie p e6pa ( rpy,n;vrHy , KJIIOqvrqy) ITp0B0,IJ;HT n o 

0,IJ;HOJ1 ITa p e ITe p eKp e I.JJ;MBaIOI.JJ;MXCH CITMQ, K0TOpbie ITpo

X0,lJ;HT qepe3 o6a K0pTMKaJihHbIX CJIOH. TaKMM :>Ke o6pa-

30M ITpOBO,IJ;HT ,n;Be ITa pbl CITMQ M q e p e3 ITOBpe:>K,n;eHHhie 

pe6pa. CITMQbl cpvrKcvrpyIOTCH M e:>K,n;y co6oi1 pe3b60BbIM 

CTep:>KHeM B,lJ;0Jib ITepe,n;HeJ1 CTeHKM rpy,n:1,1 [27]. 
B 2001 r . M. Glavas vr coaBT. [28] orrvrcaJivr TeXH0JI0-

rvrIO, B KOTop oM qJJIOTMPYIOI.JJ;Ml1 cerMeHT 6hIJI IT0KpbIT 11 

(pJ1KCI1pOBaH C fIOMOI.JJ;bIO ITPOTe3a J13 KOCTHOro QeMeHTa 

P a llacos. IIpoTe3 6 hIJI pyqHoro ITpovr3B0,IJ;CTBa vr ITpvr Ha

JIO:>KeHv1vr 3aHJ1MaJI TTJI OI.JJ;a,n;b OT ITpOKCMMaJihHOrO ,n;o ,n;vrc

TaJibHOr o He rroBpe:>K,n;eHHo r o p e6pa , rrepeceKaH qJJIOTvrpy

IOI..IJ,J1J1 cerMeHT ITO KacaTeJibH0I/I. P e6pa KpeITMJIMCb K ITpO

Te3y ITOCpe,n;CTBOM lllBOB J1JIV[ ITpOBOJIOKJ/1. ABTOpbI ,1];0JIO

)KJ1JIV[ 0 JieqeHMM 56 rraqMe HT0 B C xopoWMMJ/1 pe3yJibTaTa

MM, o,n;HaKO He pacKpbIJIM ,n;eTaJIM. Iloxoma.H TeXHOJI0I'J15I 

6 hIJia orrvrcaHa [ 2 9]' KOT0pbie rrpe ,n;JIO:>KMJIM MCITOJib30Ba

HMe caMoy,n;ep:>KMBaIOI.JJ;erocH vr JierKoro y,n;aJI.HeMoro ITpo

Te3a S ea Gull Wing Prosth esis. B Halllel/I cTpaHe aHaJio

raMv1 3TOI/I TexHoJiorvrv1 rrocJiymvrJivr M eTo,n; B.I1. MacJioBa 

1,1 M.A. TaxTaMhirna , [ 11], a TaKme crroco6, rrpe,n;Jio:>KeH

Hhii1 B .11. B eJIOKOHeBbIM v1 BT. IIarnKOBhIM [30]. 
B 2009 r . HT. KoJIKMH vr coaBT. 0ITMCaJIM cIToco6 ITa

HeJibHOi1 (pMKCaQMJ/1 cpparMeHTOB rpy,n;MHHO-pe6epHoro 

KapKaca ITPM MH0:>KeCTBeHHbIX V[ (pJIOTMPYIOI.JJ;MX ITepe

JIOMax. CyTh M306peTeHMH CB0,lJ;MJiaCh K ITPMMe HeHMIO 

BHernHei1 ITaHeJIM, K0T0paH y ,n;ep:>KvrBaJia BBe ,n;e HHble B 

ITJieBpaJihHYIO IT0JI0CTb « ITJie qvrKM )) ' cpvrKcvrpyIOI.JJ;Me 0T

JI0MKJ/1 p e6ep. ABTOpbl rrp o ,n;e M 0 HCTpMp0BaJIM BbIC0KY IO 

3 cpcpeKTMBHOCTb M eTO,lJ;MKJ/1 rrp1,1 ITOKa3aTeJie JieTaJihHOC 

TM ITp00ITe pvrpoBaHHblX ITaQMe HT0B 4, 7% [ 10]. 
]ifa pa,n;vrKaJihHhIX cIToco60B cTa6vrJIM3aqvrvr KapKac a 

rpy,n;H0J1 CTeHKJ/1 Havr6oJiee 3 cpcpeKTMBHbIM HBJIHeTCH Me

TO,IJ; BHeoqaroBoro 3KCTpaITJieBpaJihHOro OCTeOCMHTe3 a 

AB<P Ha ocHoBe 3 aKJieIT01.rnh1x 3JieM e HT0B vrJivr p e6ep

Hhix KpIOqKQB. IIocJie,n;HMe (pMKCvrpyIOTCH K (pJIOTvrpyIO

I.JJ;MM vr He ITopa:>KeHHhIM oT,n;eJiaM p e6ep , 3aT e M IT0,n;wvr 

BaIOTCH K HeCyI.JJ;ei1 WTaHre V[ ITpvrKpe ITJIHIOTCH K Hel/I 

rai1KaMM vr KpoHrnTei1HaMvr. H e cyI.JJ;aH rnTaHra ITpvrKpeIT

JIHeTCH K CTa6vrJIM3vrpyIOI.JJ;el1 WTaHre rpy ,IJ;MHbl [ 7]. IIo

,n;o6HblM o6pa30M y,n;aeTCH ycTpaHMTb HecTa6MJibHOCTb 

KapKaca rpy,n;Hoi1 cTeHKvr , ee ,n;ecpopMau;vrIO , a TaK:>Ke 

B0CCTaH0BMTb o6oeM ITJieBpaJihHOI/I IT0JI0CTM. AITITapaT 

y,n;aJIHIOT qepe3 3-4 He,n; IT0CJie o6pa30BaHMH KOCTH0J1 

M030JIM [ 31]. 



TaK11M o6pa3oM, 11MeIOw;11ec.H crroco6br BHerrrne:i1 cp11K
cau;1111 rrp11 MHO:>KeCTBeHHbIX 11 cpnoT11pyIOw;11x rrepeno
Max pe6ep ,D;OKa3aJ111 CBOIO 3cpcpeKT11BHOCTb 11 MoryT pac
CMaTp11BaTbCH B KaqecTBe MeTO,lJ;OB BpeMeHHOl111J111 OKOH

qa TeJibHOl1 CTa611n113au;1111. 
Cma6uJLu3a14u51, c ucnoJLb30Bm-me.M cnoco6oB nocmo-

5l1-l1-lOU B1-lympe1-l1-leu cjJu'Kca14uu ( B mo.M 'l/,UCJLe cnu14a.Mu 
Kupume:pa). O,z::i;H11M11 113 nepBbIX ny6n11Kau;11:i1 B 3TO:i1 
06nacT11 6b1J111 pa6oTbI K. Hagen 11 D . Elkin [32 , 33]. 3T11-
M11 11ccne,z::i;oBaTeJIHM11 6brna orr11caHa TexH11Ka cp11Kca
u;1111 B,D;aBJieHHhlX nepeJIOMOB pe6ep nocpe,z::i;CTBOM Me
TaJIJ111qecKOl1 npOBOJIOKl111J111 lllBOB , p e an113yeMa.H B xo,z::i;e 

OTKpbITOl1 orrepau;1111. AHaJ1or11qHa.H TeXHOJ10fl1.H, npe,z::i; 

JIO:>KeHHaH A.II. Ky3bM11qeBbIM 11 coaBT. [34), npe,z::i;yc 
Ma Tp11BaJia cp11Kcau;11IO rrepeJIOMOB pe6ep TaHTaJIOBbIMl1 
CKpenKaM11, Cllll1BaIOrn;l1MM anrrapaTaMl1 er P- 20 l1J111 

ePK-Y:-22. 
ct>paHIJ;Y3CKOMY x11pypry V . D or rrp11Ha,z::i;nem11T nep 

Ba.H rry6n11Kau;m-1 no cTa611n113a u;1111 n epenoMOB pe6ep BO 
BpeMH TOpaKOTOMl111 C nOMOIJ.J;bIO crr11u; K11plllHepa [ 35]. 
N . Guernelli 11 coaBT. [36] on11can11 MeTo,z::i;, np11 KOTopoM 
cTa611n113au;m=i: cpnoT11pyIOw;11x nepenoMOB ,z::i;ocT11ranacb 
nyTeM BBe,z::i;eH11.H ,z::i;Byx ,z::i;J111HHbIX cn11u; KMplllHepa no,z::i; 
30HbI pe6epHor o KnanaHa rrocne 11n11 BO BpeMH TopaKo
TOMl1M. -Y: epe3 30 ,D;Hel1 CnMIJ;bl y,z::i;aJI.HJIM. ABTOpaMl1 6bIJ111 
OTMeqeHbl xopoume pe3yJibTaTbI , HO He npe,z::i;cTaBJieH 11X 
,z::i;eTaJibHbll1 aHaJil13. 

10.B . IllanoT c KonneraMM npe,z::i;no:>KMJIM CBOIO Mo,z::i;11 -
cp11Kau;11IO Cf)11KCaIJ;MM MHO:>KeCTBeHHbIX MHOr o npoeKIJ;l1-

0HHblX n ep eJIOMOB pe6ep , KOTOpa.H 3aKJIJOqaeTCH B TOM, 
qTo crr11u;a K11purnepa 113r116aeTCH no cpopMe pe6pa, Ha
Kna,z::i;brnaeTCH noBepx Hero 11 cp11Kc11pyeTCH K p e6py C 
TIOMOIJ.J;bIO TaHTaJIOBbIX CK060K MO,D;11Cf)MIJ;11pOBaHHbIM arr
na pa TOM er P -2 0. errMIJ;bl y ,z::i;aJIHIOT qepe3 8-10 Mee. II p11 
TaKOM cnoco6e cpMKcau;1111 He B03H11KaeT ,z::i;ecpopMau;1111 
KOCTHO- MbillleqHoro KapKaca rp y,z::i;HOM CTeHKl1 , BOCCTa
HaBJil1BaIOTCH TIOKa 3aTeJil1 cpyHKIJ;Ml1 BHe lllHero ,D;bIXaHl1.H 

11 KpOB006paw;eHMH [27] . 
B u;enoM 3a n ocne,z::i;H11e 50 neT ony6n11KoBaHo HeMano 

pa6oT o cp11Kcau;11M cn11u;aMM K11plllHepa , npe11Myw;e
CTBeHHO C xopOllll1Ml1 pe3yJibTaTaMl1 [3, 37]. B npocneK
Tl1BHOM paH,D;OM11 311pOBaHHOM 11ccne,z::i;oBaH1111 [38 ] cpaB
HMJ111 p e3y JlbTa Tb! neqeHM.H 20 nau;11eHTOB, KOTOpbIM 
6wna BhlTIOJIHeHa 11HTpaMe,z::i;yJIJIHpHa.H Cf)MKCau;11.H crr11-
u;aM11 KMplllHepa , J,1 20 nau;11eHTOB, KOTOpbIM npOBO,D;l1-
J10Cb KOHcepBa TMBHoe neqeH11e 11 11BJI. Ha116onee 3Ha -
q11MblMl1 6bIJ111 pa3JI11q11JI B npO,D;OJ1:>Kl1TeJibHOCTl1 11BJI 
(2 ,D;H.H rrpOTl1B 12 ,D;Hel1 B rpyrrne on epaTl1BHOro 11 KOH 
cepBaTMBHOro neqeHl1.H COOTBeTCTBeHHO), cpoKax npe-
6bIBaHl1.H B OT,D;eJieHl111 MHTeHCl1BHOl1 Tepan1111 (9,6 ,D;HH 

npOTl1B 14,6 ,D;H.H) , qacTOTe OCTaTOqHbIX ,z::i;ecpopMau;11:i1 
rpy ,D;HOM KJieTKl1 ( 1 % npOTMB 9%), nHeBMOHl111 ( 10% npo
Tl1B 50 o/o) [38 ]. 

Z. Ahmed 11 coaBT. [3] TaKme cpaBH11n11 pe3yJibTaTbI 
neqeH11.H aHanor11qHbrx rpynn nau;11eHTOB. IIpeMMyw;e
CTBa onepaTl1BHOro Be,z::i;e Hl1.H n OCTpa,z::i;aBlllMX nepe,z::i; KOH
cepBaTl1BHbIM n oKa3a Hbl no TaKl1M noKa3aTeJI.HM , KaK 

KOJ111qecTBO ,z::i;He:i1 npe6brnaH11.H B OPMT (9 ,z::i;He:i1 npoTMB 
21 ,D;HH) , KOJ111qecTBO ,D;Hel1 Ha 11BJI (3,9 ,D;HH npOTl1B 15 
,z::i;Hett), qacTOTa TpaxeocTOMl1M (11 % npOTl1B 37%), BHYT
p11rpy,z::i;HbIX 11HcpeKu;11:i1 ( 15% npoT11B 50% ), cenc11ca ( 4% 
npOTl1B 24%), JieTaJibHOCTb (8% rrpOTl1B 29%). 

B TO me Bpe M.H H eKOTOpbre 11ccne,z::i;oBaTeJ111 OTMeqa

IOT HeK0TopyIO poTaIJ;M0HHYIO HeCTa6MJibHOCTb rrepeno
M0B , CB.H3aHHYIO C MaJibIM Kpyr JlblM norre p e qHbIM ceqe

Hl1eM CTIMIJ; [39 ]. ,UpyrnM He,D;OCTaTKOM HBJIH eTCH TIOTeH
u;v1aJ1bHa.H noTep.H CTa6MJibHOCTM Cf)MKCaIJ;MM BCJie,D;CTBMe 
MMrpau;11v1 CTIMIJ;bl , qTo conpOB0:>K,z::i;aeTCH 6oneBbIM CMH,D;-
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pOMOM 11 ,D;OTIOJIHMTe JibH0l1 TpaBMaT113au;v1e:i1 OKpymaIO

IJ.J;MX TKaHe:i1 [3, 40]. Bo 1,136emaH11e 3TMX Heme.rraTe.rrb
HbIX rrocne,z::i;cTBMM A . I v ancic rrpe,z::i;nom11n TexHonor11IO, B 
C0OTBeTCTBl111 C KOTOpo:i1 rrp0BOJIOKa K crr11u;aM K11purne 

pa cp11KCMpyeTCH B cpopMe «B0CbMepKM» [41]. MaJIOl1H
Ba311BHa.H MO,D;11Cf)11Kau;mI cp11Kcau;v111 Cf)JIOT11py10w;v1x rre 

p eJIOMOB C TIOMOIJ.J;blO crr11u; KMplllHepa orr11caHa B pa6oTe 
[ 1]: rrpoBe,z::i;eH11e 11 cp11Kcau;1110 crrv1u; ocyw;ecTBJIHJIM qe
p e3 MaJibie pa3pe3bl MHrKMX TKaHeM rr o,z::i; KOHTpOJieM TO

paKOCK0Til111. ABTOpaMM 6bIJ111 OTMeqeHbI BbICOKa.H 6e3o
naCHOCTb M 3 cpcp eKTl1BHOCTb MeTO,D;l1Kl1. 

B 1991 r. R. Landreneau 11 coaBT. [4] orr11cam1 TexHo
nor1110 , CYTb KOT0po:i1 CB0,D;l1JiaCb K cp11Kcau;1111 Cf)JIOTMp y -

10w;11x cerMeHT0B C n0M0IJ.J;blO MeTaJIJ111qecK11x CTepm

Hel1 113 op Torre,z::i;11qecKoro Ha6opa ,D;JIH BHelllHe:i1 cp11Kca
u;1111 Lunque. eTepmH11 BB0,z::i;v1n11cb B pe6pa BO BpeMH 
T0paK0T0Ml111 11 Cf)11KCMpOBaJil1Cb C TI0M0IJ.J;blO Ha pymHoro 
MexaH113Ma CTbIK0BK11, pacnonara10w;eroc.H rro,z::i;KomHo. 
Orr11caHHaH TeXHl1Ka cpaKT11qecK11 HBJIHeTCH aHanoroM 

onepau;1111 Nuss, K0Topa.H 113Ha qaJibH0 6brna rrpe,z::i;nome
Ha ,D;JIH neqeHl1.H BOpOHKOo6p a3HOl1 rpy,z::i;H0M KJieTKl-1. 
B ,z::i;pyro:i1 pa6oTe ,z::i;nH cTa611n113au;1111 rpy,z::i;Ho:i1 cTeHK11 
np11 Jieq e Hl111 Cf)JIOT11p y10w;11x nepeJI0M0B 11CTI0J1b30BaJIM 

MeTaJIJ1MqecK11e nJiaCTl1HbI [ 42 ]. 
Cma6uJLu3a½U5l c ucnoAb30Ba1iue.M Ha'K0Cm1io20 u 

u1-lmpa.Me8y.!L.!L5lp1io20 ocmeocuHme3a nAacmuHa.Mu HB 

JIH eTcH B eC bMa npMBJieKa TeJibH0l1 11,z::i;ee:i1. HaKOCTHbl l1 

0CTe0Cl1HTe3 n o,z::i; pa 3yMeBaeT n0JIH0e B OCCTa H OBJieHMe 

noBpem,z::i;eHHOr o p e6pa , a 11HTpaMe,z::i;yn.rr.HpHbie 11MTIJiaH
Ta Tb! MCTIOJ1b3YIOTCH B Ka qecTBe CBOeo6pa3HbIX «llll1H»' 
TI03BOJ1 .HIOIJ.J;l1X y ,z::i;epm11Ba T b Cf)JIOT11py10w;11:i1 cerMeHT B 

6onee a Ha T0MMqHoM nonomeH1111 M rrpe,z::i;yrrpe,z::i;11Tb rra pa -
,D;OKCaJibHbie ,D;Bl1JKeHMH 6e3 ,D;OCTl1JKeHMH meCTK0l1 cp11K
cau;11v1. Y MHTpaMe,z::i;y JIJI.HpH0l1 cp11Kcau;1111 11MeIOTCH 11 H e 

KOTOpbre npeMMyw;ecTBa nepe,z::i; cp11Kcau;11e:i1 HaKOCTHbl

MM nnacT11HaMM: BB e,z::i;eH11e MMnJiaHTa Ta Tp e6yeT MeHb
lllero no o6o eMy pacceqeH11H TKaHe:i1 ; BbICTyrra10w;aH 
qaCTb 11MTIJiaHTaTa MeHbllle , q To n03B0JIHeT He y,z::i;aJI.HTb 

ero Bnocne,z::i;cTBl111. 
O,z::i;Hl1 aBTOpbl ,D;JIH npoBe,D;eHl1.H 11HTpaMe,z::i;y JIJIHpHoro 

OCTeOCl1HTe3a rrpe,z::i;naraIOT MC n OJib30 BaTb KOCTHhle 

lllT11Cf)Tbl , ,z::i;pyrne - OCTpbre CTepmHl1 [ 43 , 44]. B rrpOTM
BOnOJIO:>KHOCTb 3Tl1M Tpy,z::i;oeMKMM 11H TpaMe,z::i;y JIJIHpHbIM 

TexHonorMHM MHor11e x 11p yprv1 rrp e,z::i;n oq11Ta10T coe,z::i;v1He
HMe MeCT rrepeJIOMOB J111raTypHbIMH lllBaMl1 11J111 MeTaJI
J111qecKOl1 npOBOJIOK0l1 [32 , 33]. 

B 19 7 2 r. 6b1J111 npe,z::i;nomeHbI MHTpaMe,z::i;y JIJI.HpHbie rrna -
CTMHbI Rehbein c np.HMoyroJibHbIM nonepeqHbIM ceqeH11-
eM, CKOHCTpy11poBaHHbie ,D;JI.H o6ecn eqeHl1.H poTaIJ;MOHHOl1 
CTa611J1bHOCTl1 CJIOMaHHOro pe6pa [ 45 ]. O,z::i;11H K0Heu; 3T0l1 
nJiaCTMHbl pacnonaraeTC.H BHe KOCTHOM03I'OBOro KaHaJia 11 

KpenMTC.H K pe6py lllBaMl1 ,D;JI.H orpaH11qeH11.H B03MO:>KH0l1 
M11rpau;1111. 3Ha q11TeJ1bHO n 03:>Ke 6bIJia C03,D;aHa npeKOHTy
p11poBaHHa.H pe6epHa.H llll1Ha ,D;JI.H 11HTpaMe,z::i;yJIJIHpHOl1 
cp11Kcau;1111 nepenoM0B pe6ep [ 46 ]. 01rn 11MeeT npHMoy 
rOJibHOe nonepeqHoe ceqeHMe, npeKOHTyp11poBaHa no ec
TeCTBeHHOMy 113r116y pe6pa J,1 Cf)11KCMpyeTCH K pe6py C 
n0MOIJ.J;b lO 6JIOKMpyIOw;ero BMHTa, qTo npen.HTCTByeT Ml1f 
pau;11M 11 06ecn eq11BaeT yrnoByIO cTa611J1bHOCTb. B 110Me
xaH11qecK11:i1 aHaJ1113 3Toro 11MnJ1aHTaTa noKa3aJI cy w;e
CTBeHHbre npe11Myw;ecTBa no cpaBHeH11lO C npOCTOl1 cp11K 

cau;11e:i1 cn11u;aM11 K 11plllHepa: pe6epHa.H peKOHCTPYKIJ:11.H 
6brJia Ha 48% Kpenqe , oHa n03BOJ111na M36emaTb rrpope-
3bIBaH11.H 11 M11rpau;1111, oco6eHHO B cnyqa.Hx nepenoMOB 
3a,D;Hl1X 0Tpe3 KOB , Kor,z::i;a 11MeJil1Cb orpaH11qeH11.H ,D;OCTyna 

,D;Jl.H ycTaHOBKl1 HaKOCTHbIX nJiaCTMH [ 4 7]. 
Pa3B11T11e ,z::i;aHHoro HanpaBJ1eH11.H npe,z::i;y cMaTp 11BaJ10 11 

COBepllleHCTBOBaH11e caMl1X TIJiaCTl1H. IIepBbIM, KTO coo6-



~ J.1JI 06 J.1Cn0Jib30BaHJ.1J.1 nJiaCTJ.1H ,IJ;JIH CTa6J.1JIJ.13aIJ;J.1 J.1 rpy,n; 
H0J1 KJieTKJ.1, 6brJI W. Sillar [ 48 ]. F. P aris M coaBT. on McaJIM 
HeCK0JibK0 pa3JIWIHbIX cnoco6oB CTa6J.1JIJ.13aIJ;J.1J.1 C J.1Cn0Jib-
30BaFrneM nnacTMH co6cTBeHHOM K0HCTPYKIJ;J.1J.1. IInacTJ.1-
HbI 6bIJIJ.1 ,IJ;JIJ.1HOJ1 ,IJ;O 4 0 CM J.1 CJiymMJIJ.1 ,IJ;JIH BbITHr J.1Ba H J.1.H 

cpnoT11pyFO~J.1x cerMeHT0B. Mx HaKJia,IJ;bIBaJIM B,IJ;0Jib p e6-
pa, Mem,n;y p e6paMJ.1 J.1JI J.1 nonepeK pe6ep c Mcn oJib30Ba
HMeM UIBOB J.1, KaK npaBMJIO , y,n;aJI .HJIJ.1 n ocne 3 amJ.1BJieH J.1.H 

nepeJI0M0B. 3 TJ.1 me aBT0pbI onMCaJIJ.1 TeXHMKY MJ.1HJ.1MaJib
HO J.1HBa3J.1BHOro OCTeOCJ.1HTe3a nJiaCTJ.1HaMJ.1 , KOT Opa.H 3aK

JIF0'4aJiaCb B npoBe,n;eHMJ.1 n JiaCTJ.1H Ha,n; TI0Bpem,n;eHHbIMJ.1 
pe6paMJ.1 J.13 ,IJ;BYX MaJibIX pa3p e30B. 3cpcpeKTJ.1BHOCTb 6bIJia 
npo,n;eMoHcTpMp oBaHa Ha npMMepe Jie'4eHMH 4 rpynn n a
u;MeHT0B: n au;MeHTaM I rpynnbI ( n = 11 ) np0B0,IJ;MJiaCb no
CT0HHHa.H MBJI (JieTaJibHOCTb 7 3o/c ); y 10 noCTpa,n;aBUIJ.1X 
II rpynnbr ( n = 10) 6bIJIJ.1 npMMeHeHbI MBJI J.1 xMpypmqec
Ka.H CTa6J.1JIJ.13aIJ;J.1.H r py ,n;H0J/1 KJieTKJ.1 (JieTaJibHOCTb 40%); 
B III rpynne (n= 4) npoBe,n;eHa T0JibK0 x Mpy prnqeCKaH cTa-
6J.1JIJ.13au;J.1H (JieTaJibHOCTb 0%); B IV rpy nne (n= 4) BbIIT0JI
HeHa T0paK0T0MJ.1 .H , ,n;on 0JIHeHHa.H XMpy prM'4eCK0J/I CTa6J.1-
JIJ.13au;MeJ/I (JieTaJibHOCTb 25%) [4 9]. 

CoBepUieH CTBOBaJIMCb J.1 M e xaHJ.13 MbI (pJ.1KCaIJ;J.1 J.1 TIJiac 

TJ.1H K pe6py [ 19 ]. H eKOTOpbre nJiaCTJ.1HbI Heo6XO,Il;J.1MO 6bIJIO 
cpMKCMpOBaTb K pe6paM c n 0M0~bfO BJ.1HT0B. O,n;HaKo B 
pH,n;e cnyqaeB npMX0,IJ;J.1JI0Cb K0HCTaTMp0BaTb 0TpbIB TIJia 
CTJ.1HbI OT pe6pa BCJie,IJ;CTBMe m eCTK0CTJ.1 nJiaCTJ.1H M 0TH0-
CJ.1TeJibH0J1 MHrK0CTJ.1 TKaH J.1 pe6ep. H eMeIJ;KJ.1J/I XMp y pr 
R. Labitzke co3,n;an nnacTMHY c 3axBaTbIBaFO~J.1M p e6po 
MexaHJ.13M0M ,IJ;JIH o6ner'4eHJ.1.H (pJ.1KCaIJ;J.1J.1 nJiaCTJ.1HbI J.1 CHJ.1 -
meHJ.1.H pMCKa noBpem,n;eHJ.1 .H Mempe6epHbIX cocy,n;MCT0-
HepBHbIX CTPYKTYP, CTpa,n;aFO~ Mx npM Cf)J.1Kca u;J.1J.1 06BJ.1B 
HbIMJ.1 UIBaMM (nnacTMHa L abit zke). OH me CTaJI n epBbIM, 
KT0 J.1Cn0Jib30BaJI TJ.1TaH0Bbie nJiaCTJ.1HbI [50]. O,n;HaKO BbI
C0Ka.H rJ.16KOCTb 3T0J1 TIJiaCTJ.1HbI npen.HTCTB0BaJia p MrJ.1,IJ; 
H0J1 cpMKcau;MM cpnoTMPYFO~ er o cerMeHTa. 

I1MeHHO C 3TOro BpeMeH J.1 Ha'4MHa eTCH n e pMO,IJ; B03-

pom,n;eHJ.1.H Cf)J.1KCaIJ;J.1J.1 pe6ep c n0M0~bfO TIJiaCTJ.1H. IIOJIO
mMTeJibHbie 0T3bIBbI 06 J.1Cn 0Jib30 BaHJ.1J.1 CTaH,n;a PTHbIX 
nnacTMH TMna D rittel roh r 6bIJIM npe,n;CTaBJieHbI H . Lin
denmaier [51 ]. V. Vecsei vi: coaBT. [52] BHe,n;pvi:nvi: HM3K0-
npocpMJib HYFO n Jia CT MH Y ,IJ;JIH npOBOJI0 '4HOJ/I cpv1Kcau;J.1J.1 , KO 

Topa.H He Tp e6oBana n ocne,n;y :IO~er o y,n;aneHMH. O,n;HaKo 
KpeCToo6pa3HbIJ/I npocpMJib nJiaCTMHbI B non epe'4H0M ce
'4eHJ.1M He I103BOJIHJI o c y ~ e CT BJI.HTb Ko ppe KIJ;J.1:IO no KOHTy

py, a ,n;nvi:Ha He 6onee 8 CM He Morna n ep eKpbITb Beeb 
cpnoTMpyFO~ MM cerMeHT. Y nnacTMH J udet ecTb KpaeBbre 
cmvi:Ma:IO~J/!e ce KIJ;MM M nJI0CKa.H u;eHTpaJibHaH ceKIJ;MH 

,IJ;JIJ.1HOJ1 5,3 CM, n0,IJ;X0,Il;H~aH ,IJ;JIH cpv1Kcau;v1v1 0,Il;MHapHbIX 
nepeJI0M0B [53 ]. OHa n03B0JI.HeT 3axBaTbIBaTb 0TH0CMTeJib
H0 M.Hr KyFO K0CTb p e6pa nocpe,n;CTB0M nJI0CKJ.1X Kp:I0'4K0B 
BMeCT0 cpv1Kcau;v1v1 C n 0M0~bfO BJ.1HT0B, TeM caMbIM CHM
ma.H pv!CK 0TpbIBa nJiaCTMH M noBpem,n;eHMH HMmenem a
~ MX CTPYKTYP OT CBepneHMH ,n;penb:IO. BbrcoKaH 3cpcpeK
TMBH0CTb cpv1Kcau;v1v1 c n0M0~bfO TIJiaCTJ.1H J udet 6bIJia 
n p o ,n; e M OHCTpv!pOBaHa B n p ocn eKTMBHOM paH,IJ;OMM3 Mp0 -

BaHH0M J.1CCJie,IJ;0BaHMM [5 4], n 0CB.H~eHH0M cpaBHeHMFO 
pe3yJib TaTOB onepaTMBH OJ1 cpv1Kcau;J.1J.1 J.1 BH y Tp e HH e J/1 

nHeBMa TJ.1'4eCK0J1 CTa6MJIM3au;vi:vi:. BbIJIM BbIHBJieHbI 3Ha
'4J.1Mbie pa3JIM'4J.1.H B n OJib 3Y xvi:py prM'4e CKOr o Jie '4eHJ.1.H n o 

K0JIJ.1qe cTBY ,n; HeM npe6brnaHMH n au;M eHT0B Ha MBJI 
( 10, 8 ,Il;HH np0TMB 18, 3 ,Il;HH), npo,n;oJimMTeJibH0CTM npe6hr -
BaH J.1 .H B OT ,n;eJieH MJ.1 p eaHMMau;vi:vi: ( 16, 5 ,Il;HH np0TMB 
26,8 ,IJ;HH), qacT0Te pa3BJ.1TMH nHeBM0HJ.1M (22% np0TMB 
90%), qacT0Te B03BpaTa K Tpy,n;OBOJ1 ,n;e.HTeJibH0CTJ.1 qepe3 
6 Mee ( 61 % np0TJ.1B 5%) M o6~el1 CT0J.1M0CTM Jie'4eHMH. 

G. V oggenrei ter J.1 coaBT. [55] npoBeJIM peTpocneK
Tl1BHOe cpaBHeHMe pe3 yJibTaTOB XJ.1pyprJ.1qeCKOJ1 Cf)J.1K

cau;11 J.1 (pJIOTMpy FO~e r o cerMeHTa C nOMO~bfO nJiaCTJ.1H 
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J udet. OCHOBHOJ1 3a,n;a qeJ1 MCCJie,IJ;0BaHJ.1.H 6bIJIO pe11IJ.1Tb 
B0npoc 0 Heo6xo,IJ;J.1MOCTJ.1 Cf)J.1KCaIJ;J.1M y nau;vi:eHT0B C YUIJ.1-
60M JierKMX. BbIJIJ.1 cpaBHeHbI J.1CX0,IJ;bI y 10 nau;MeHT0B C 
Jier 0'4H0J/I K0HTY3Mel1, y 10 nau;MeHT0B 6e3 TaKOB0M, a 
TaKme y 18 nau;vi:eHT0B 6e3 YUIM6a JierKMX, npoUie,IJ;UIJ.1X 
Ky p c K0HCepBa TJ.1BH0ro Jie'4eHJ.1H. II pvi: ou;eHKe pe3y Jlb
Ta T0B Y'4J.1TbIBaJIM Henocpe,n;CTBeHHbie MCX0,Il;bl, npo,n;oJI
mvi:TeJibH0CTb MBJI , qacToTy pa3BMTMH nHeBM0HJ.1J.1 M 

JieTaJibHOCT b . ABTOpbI c,n; e JiaJIJ.1 3 aKJIF0'4e HMe O TOM , '4TO 

y nau;MeHT0B c cpnoTvi:pyFO~eM rpy,n;H0M KJieTK0M 6e3 
YUIM6a n erKvi:x u;en ecoo6pa3Ha paHHHH xMpyprJ.1qecKaH 
CTa6MJIM3aIJ;MH, B TO BpeMH KaK nau;MeHTaM C Cf)JIOTJ.1py 
FO~eJ1 rpy ,Il;HOJ1 KJieTK0J1 M YUIM60M JierKMX Cf)J.1Kcau;J.1H 
,IJ;0JimHa 6bITb npoBe,n;eHa npvi: HaJIJ.1'4J.1M napa,n;0KCaJibH0-
r o ,IJ;brxaHJ.1.H J.1JIJ.1 nporpeccMBHor o K0JIJianca nerKoro [55 ]. 

P y KOBO,IJ;CTBYHCb n oJiomeHMeM 0 He06XO,IJ;J.1MOCTJ.1 pM
fJ.1 ,Il;H0J1 cpMKcau;Mvi: cpnoTvi:py FO~er o cerMeHTa, J. Sanches
Llor et J.1 coaBT. [56] npe,n;nomMJI p e6epHbre nnacTMHbI 
,IJ;JIJ.1H0J1 13-1 9 CM C 3axBaTbIBafO~J.1MJ.1 KpaMHJ.1MJ.1 ceK
IJ;MHMJ.1 , n 03BOJI.HfO~J.1MJ.1 noKpbITb Be e CTOpOHbl Cf)JIOTM

p y :IO~e r o c e rMe HTa 0 ,Il;HJ.1M MMnJiaHT a T OM. U:vi:pKyJIHpHaH 

c p e ,n;HHH c e KIJ;MH BnJI0THYFO n o,n;xo,n;MJia n o K0HTYPY p e6-
p a, HO He,IJ;0CTa TK0M 3T0ro 6bIJI HM3KJ.1 J/I npocpMJib nJiac
TJ.1H. C 3TOJ/I m e u;eJibfO A.K. ¢nopMKHH B 1998 r. peK0-
MeH,IJ;0BaJI HaKJia,IJ;bIBaTb Ha p e6p a n JiaCTJ.1HbI J.13 Hepma
BeFO~ eJ/1 CTaJIJ.1 M Cf)J.1KCJ.1pOBa Tb J.1X K p e6paM ,IJ;JIH Ha -
,n;emH0CTJ.1 Uiy p y n a MJ.1 C00TBeTCTByFO~ero ,IJ;MaMeTpa. 
IIpM pa3M03m eHJ.1J.1 60JibUIOr o y qacTKa pe6pa nocJie y,n;a
JieHJ.1 .H K0CTHblX OT JI0MK0B J.1 o6p a60TKJ.1 CJI0MaHHblX pe-
6ep cpopMvi:pyeTCH ,ll;0B0JibH0 60JibllIOJ1 ,IJ;J.1aCTa3, K0MneH
CMp 0Ba Tb K0T0pbIJ1 M0mH0 c TI0M0~bfO nJiaCTJ.1Hbl [31]. 

B 200 3 r . npe,n;cTaBJieH n epBbIJ1 0nbIT npMMeHeHJ.1.H 
p accaCbIBafO~J.1XCH nJiaCTJ.1H npvi: Jie'4eHJ.1J.1 nepeJI0M0B 
p e6ep : npo,n;eM0HCTpMp0BaHbI x op0UIMe KJIJ.1HJ.1'4eCKJ.1e 
p e3yJibTaTbl , a caMa TeXH0JI0rJ.1.H 6bIJia n03J.1IJ;J.10HMp0Ba
Ha KaK MeT0,ll; BbI6opa npM Jie'4eHJ.1J.1 no,n;o6HbIX noBpem
,n;eHJ.1 J1 [57). 

,UJIH M J.1HMMa JibHO J.1HBa 3 J.1BHOJ1 cpv1Kcau;J.1J.1 0,ll;J.1H0'4HbIX 

n ep en oM0B p e6ep rpy nnow Mccne,n;oBaTeJieM [58] pa3pa-
60TaH H0BbIJ/1 ,ll;J.13aMH nJiaCTJ.1H ,Il;JIJ.1H0J1 He 6onee 5 CM, B 
K0T0pbIX J.1Cn0Jib30BaJIJ.1Cb o6a npMHIJ;Mna: BBJ.1H'4J.1BaHJ.1.H 
M 3axBaTbIBaHJ.1H. P e3yJibTaTOM cTaJio co3,n;aHJ.1e U-o6-
p a3 H0M n nacTMHbI Ri bLoc ( «Acu te Innova tionsTM» ). 
B Ha3BaHJ.1J.1 nJiaCTJ.1Hhl Kp0eTCH npMHIJ;Mn ee pa60Thl : 
U-o6pa3Ha.H cpopMa 06ecneqJ.1BaeT CK0JibmeHMe M Ha,n;e
BaHMe Ha p e6p o; n ocn e,n;y :IO~a.H Cf)J.1KCaIJ;J.1.H ,IJ;0CTMra eTCH 
3a C'4eT y r JI0BbIX CTa6J.1JIJ.13MpyFO~J.1X BJ.1HT0B. 

B 2007 r . J . Vodicka npe,n;cTaBMJI 10-JieTHMM onbrT 
Jie'4eHJ.1.H 40 nocTpa,n;aBUIJ.1X c n ep eJI0MaMJ.1 pe6ep, K0T0-
pbie cpMKCMpoBaJIM c n oM0~bFO nnacTMH Medi. 3TM nna
CTMHbI n0X0,IJ;J.1JIJ.1 Ha nJiaCTJ.1Hbl J udet, TaK KaK p e6pa 
y ,n;epmJ.1BaJIJ.1Cb C n 0M0~bfO Kp:I0'4K0B. XMpypr Mor TaK.
me ,n;o6aBJ.1Tb HeCK0JibK0 ,n;on 0JIHMTeJibHbIX BJ.1HT0B ,IJ;JIH 
,n;ocTMmeHMH n y qUieM cpMKcau;MM. Pa3JIJ.1'4Me 3aKJIF0'4a
JI0Cb B TOM, '4T0 nJiaCTJ.1HbI Cf)J.1KCJ.1pOBaJIJ.1Cb Ha noBepx
H0CTJ.1 pe6pa, a He no 0KpymH0CTJ.1 [59]. 

B 2008 r. n0HBMJiaCb H0Ba.H CJ.1CTeMa (pJ.1KCaIJ;J.1J.1 pe6ep 
«Stratos»® (a66p eBJ.1a Typa OT «S t ra sbourg thora ci c 
ost eosynthesis sy st em »), npe,n;Ha3Ha'4eHHaH ,n;JIH Jie'4eHMH 
T0JibK0 nepeJI0M0B p e6ep vi: ,n;ecpopMaIJ;J.1J1 rpy,n;H0 J1 CTeH
KM. MexaHJ.13 M (pJ.1KCaIJ;J.1J.1 aHaJIOrM'4 e H TaKOBOMY nJiaCTMH 

J udet. Cvi:cTeMa TaKme ocHa~eHa ,n;yraMJ.1, K0T0pbre M0-
ryT 6bITb coe,n;MHeHbI c nJiaCTJ.1HaMJ.1 ,Il;JIH noKpbITJ.1.H MJI M 

no,n;BeUIJ.1BaHJ.1H cerMeHT0B rpy,n;HOJ1 CTeHKJ.1 [ 19]. 
HoBeMUia.H CMCTeMa cpMKcau;J.1J.1 p e6ep npe,n;cTaBJieHa 

K0MnaHMeM «Synthes»™ : «Matrix® rib fixation sy st em ». 
3Ta CJ.1CTeMa a Ha TOMJ.1'4eCKJ.1X p e 6 e pHblX nJiaCTJ.1H J.1 3 T J.1-

TaHa J.1 UIJ.1H npe ,n;Ha3Ha qeHa TOJibKO ,ll;JIH (pJ.1KCaIJ;J.1J.1 p e-



6ep ITOCpe ,acTBOM 6JIOKMpyIOill,MX BMHTOB. I1JiaCTMHbI BbI

ITOJIHe HbI TaKMM o6pa30M, l.!TO ITOJIHOCTbIO COOTBeTCTBy

IOT 6MO,aMHaMMl.!eCKMM xapaKTe pMCTMKaM p e6ep , TeM 

caMbIM MCKJIIOl.!aH H eo6xo,aMMOCTb MCITOJib30Ba mu:i: Tpa -

cpa p e TOB M ITpeMo,ae JIMpOBaHMH ITJiaCTMHbI. 3TO o6ecITe

tJMBa eT CHM:>Ke HMe CJIO:>KHOCTM OITepau;MM M COKparn,e HMe 

ee ITpO,aOJI)KMTeJibHOCTM ' oco6eHHO ITPM CTa6MJIM3aIJ;MM 

MHO:>KeCTBe HHbIX ITe p e JIOMOB M pe6epHOVI CTBOpKM [ 4 7]. 

HecMOTpH Ha ITOHBJieHMe CIT e u;MaJibHhlX pe6epHhlX 

ITJiaCTMH , CTaH,aapTHbie Tpy6tJaTbie (Ha 1 /3 ) M 3,5-MMJI

JIMMe TpOBhl e p e KOHCTPYKTMBHhl e ITJiaCTMHhl OCTaIOTCH 

HaM60Jiee qacTO MCITOJib3yeMbIMM MMITJiaHTaTaMM ,aJIH 
C!}MKCaIJ;MM.. IT e p e JIOMOB pe6e p ITO ITPMtJMHe MX ITOBCeMeCT

HOVI ,aoCTYITHOCTM. 3TM CTaH,aa PTHbie ITJiaCTMHbI ITO,axo

,aHT ITO KOHTYPY M 06ecITetJMBaIOT ,aocTa TOl.!HYIO cTa6MJib

HOCTb ITPM C!}MKCaIJ;MM C!)JIOTMpyIOrn,ero cerMeHTa. O,aHa

KO 3TM ITJiaCTMHbI BBM,ay ,aOBOJibHO 60JiblllOVI :>KeCTKOCTM 

MoryT BbI 3 bIBa Tb KOHIJ;e HTpau;MIO ,aaBJieHMH M ITpOBOIJ;M

poBa Tb OTpbIB M BbIXO,a BMHTa M3 pe6pa , M3 MeHeHHOro 

BCJie,acTBMe ocTeoITopo3a [ 39, 46]. EoJiee Toro, 3TM ITJiac

TMHbI Tpe6yIOT crM6aHMH, tJTO ,aeJiaeT MX ITPMMeHeHMe 

6oJiee T e XHMtJ e CKM CJIO:>KHbIM M Tpy,aoeMKMM B cpaBHe

HMM C rM6KMMM 3axBaTbIBaIOill,MMM ITJiaCTMHaMM [50]. 

HecMOTpH Ha ,aocTaTOtJHOe tJMCJIO ITJiaCTMH , ITy6JIM

KaIJ;MM ITO OT ,aaJie HHbIM MCXO,aaM ITPMMeHeHMH Kam,aoro 

cIToco6a C!}MKcau;MM BeCbMa orpaHMl.!eHbr. 

XoTeJIOCb 6hr YITOMHHYTb ern,e HeCKOJibKO COBpe MeH

HbIX M e TO,aOB XMpyprMtJeCKOVI CTa6MJIM3 aIJ;MM ITepeJIOMOB 

pe6ep , OITMCaHMe M pe3yJibTaTbI ITPMMeHeHMH KOTOpbIX 

ITOHBMJIMCb cpaBHMTeJibHO He,aaBHO. 

H. Igai M coaBT. [60] ITPM JietJeHMM ITepeJIOMOB pe6ep 

MCITOJib30BaJIM pe6e pHbIVI CTeITJiep M 6Mo,aerpa,aMpyeMbie 

lllTMC!}TbI. DbIJIO OTMetJeHO, l.!TO ITPM ITepeJIOMax pe6ep ITO 

,aJIMHHOVI OCM ITpe,aITOl.!TMTeJibHee MCITOJib30 BaTb pe6ep

Hbie CTeITJiepbI , a ITPM ITepeJIOMax ITO KOpOTKOVI OCM -

6Mo,aerpa,aMpyeMbie lllTMC!)TbI. OITbIT MCITOJib30BaHMH 6MO

,aerpa,aMpyeMbIX lllTMC!}TOB B Jiel.!eHMM MHO:>KeCTBeHHbIX 

ITepeJIOMOB pe6ep 6bIJI TaK:>Ke ITpe,acTaBJieH B MCCJie,ao

BaHMM [ 61]. ABTOpaMM OITepMpOBaHO 40 ITau;MeHTOB, y 9 

M3 KOTOpbIX 6bIJI pe6epHbIVI KJiaITaH. KoJIMtJeCTBO ITepe

JIOMOB BapbMpOBaJIO OT 4 ,ao 10, COCTaBMB B cpe,aHeM 6 , 

KOJIMtJe CTBO CMHTe3MpOBaHHbIX pe6ep - OT 3 ,ao 8, B 

cpe,aHeM 5 . ABTOpbI OTMeTMJIM OTCYTCTBMe JieTaJibHOC

TM , paHeBbIX M BHYTPMITJie BpaJibHbIX OCJIO:>KHeHMVI , a TaK

me CTa TMCTMtJe CKM 3 Ha tJMMbIVI ITpMpOCT ITOKa 3 a TeJievr ca

Typau;MM M ITapu;MaJibHOro ,aaBJieHMH 0 2 B KpOBM yme B 

ITepBbie qaCbI ITOCJie OITepau;MM. 

X. Chai M coaBT. [62] ITpe,acTaBMJIM pe3yJibTaTbI Jie

tJeHMH 248 ITOCTpa,aaBlllMX c MHO:>KeCTBeHHbIMM ITepeJIO

MaMM p e 6ep. MccJie,aoBaHMe HOCMJIO p eTpOCITeKTMBHbIVI 

xa paKTep. ABTOpbI MCITOJib30BaJIM 6Mo,aerpa,aMpyeMbie 

MIITpaMe,ayJIJIHpHbie lllTMC!}Tbl y 28 ITau;MeHTOB, HaKOCT

Hbie 6Mo,aerpa,aMpyeMbie ITJiaCTMHbI C 3 axBaTbIBaIOill,MM 

M e xaHM3MOM y 141 ITau;Me HTa M KOM6MHaIJ;MIO MeTO,aOB B 

79 cJiytJaHx. B cTpyKType H e ITocpe,acTBe HHbIX p e3yJib

TaToB 6bIJI Bcero 1 (0,4% ) JieTaJibHbIVI MCXO,a. B OT,aaJieH

HOM ITepMo,ae B cpOKM ,ao 2 JieT CMern,eHMe OT JIOMKOB K OH

CTaTMpOBaJIM y 2 OITe pMpOBaHHbIX ITau;Me HTOB , y,aaJieHMe 

ITJiaCTMH ITOHa,ao6MJIOCb B 11 Ha6JIIO,ae HMHX. ABTOpbI IT0-

3 MIJ;MOHMPYIOT M eTo,a KaK ITpocTovr M Ha,ae:>KHbIVI CITOC06 

Jie qeHMH MHO:>Ke CTB e HHbIX ITe peJIOMOB pe6e p , ITPM 3TOM 

OTMeqaIOT 60JiblllYIO ITPOl.!HOCTb HaKOCTHbIX 6Mo,aerpa

,aMpyeMbIX ITJiaCTMH C 3axBaTbIBaIOill,MM M e xaHM3 MOM. 

3a1onoqem1e. AHaJIM 3 MMeIOrn,MxcH cITo co60B xMpyp

rMqecKoro JieqeHMH MHO:>KeCTB e HHbIX M C!}JIOTMP YIOill,MX 

IT e p eJIOMOB p e6ep BhlCBeTMJI pa3JIMl.!Hhle B 3 fJIH,ahl Ha 

M eTO,abI BHyTpe HHevr M BHe lllHevr CTa6MJIM3aIJ;MM. ,UaJib

H evrlllee pa3 BMTMe ,aaHHOro HaITpaBJie HMH CBH3aHO C pa3-
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pa6oTKOVI TaKTMqecKoro aJir0 pMT Ma BbI6opa OTITMMaJib

HOro crroco6a JieqeHMH rr e p eJIOMOB B KOHKpeTHOVI KJIMHM

q e cKOVI CMTyau;MM C I103MIJ;MM HayqHo-o6ocH OBaHHOVI Me

,aMIJ;MHCKOVI rrpaKTMKM. 
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CKOJIM03 M CMPMHfOMMEJIMJI 

M.B. MuxauJZoBcKuu, B.B. CmynaK, B.B. EeJZo3epo6 

¢fl3Y «H oBocv16v1pcKv1J1I Hay,-rno-v1cc.rre,n;oBaTe.JibCKMJ1I MHCTMTYT TpaBMaTo.rrorv1v1 v1 opTorre,n;m1 MM. H.JI. UJ1BbRHa » 

Mv1tt3,n;paBa PoccJ1v1 , HoBOCJ16J1pcK, pep 

Bb1co1w51 11acmoma ecmpe11aeMocmu 1wK cKoJZuomu11ecKux aecjJopMa«uu y na«ueHmoe c cu 
puH20Mue11ueu (ao 741 4%) 1 maK U CUpUH20MUeJZUU y 60JZb/-iblX CO C/WJZ UO3OM (ao 91 7%) o6yc
JlO8JlUBaem UHmepec UCCJZeaoeameJZeU K na«ueHmQM C aaHHblM COt..temaHUeM 3a60JzeeaHUU. 
B o63ope npeacmaeJZeHbl cyU,<eCmBylOU,<Ue noaxoabt K auawocmuKe U JZe l.feHU/0 1 0603/-iQl.feHbl 
npo6J1eMbl1 C IWmOpblMU npuxoaumC5l cmaJZKU6QmbC5l npu onpeaeJZeHUU maKmUKU eeaeHUR 
noao6HblX na[1iUeHmO81 8 11,acmHOCmU 832Jl5labt HQ 8OnpOCbl Ot..tepeaHoCmU Heupoxupyp2u11eCK020 
eMewameJZbcmea u onepa«uu no KoppeK«uu cKoJZuo3a. 

K Jl IO Ye Bbl e C Jl OB a: CI1p!1Hf0Ml1emrn, l1Lll10TTaTI1YeCKJ1M CKOJll1O3, KOppeKUl151 ,rrecpop 

MaUl1l1 nO3BOHOYHl1Ka. 

Scoliosis and Syringomyelia 

M. V Mikhaifovskiy1 V V Stupak, V V Belozyorov 

Novosibirsk Institute of Traumatology and Orthopaedics named after Ya . L . Tziv 'yan, 

Novosibirsk, Russia 

High rate of both scoliotic deformities in patients with syringomyelia (up to 74.4%) and syringo 
myelia in patients with scoliosis (up to 9. 7%) explains the interest of specialists to the patients 
with combination of such diseases. The literature review covers the modern approaches to the 
diagnosis and treatment, the problems in determination of treatment tactics, particularly the 
priority of neurosurgical intervention and intervention for scoliosis correction. 

Key words: syringomyelia, idiopathic scoliosis, spine deformity correction. 

BB e,z:i:euw:e. BrrepBbre cpopM11poBaH11e rro.rrocTeti B 

crr11HHOM M03re orrwca.rr Olliver B 1837 r. OH me Ha3Ba.rr 

3TOT rrpou;ecc c11p11HroM11e.rr11eti. ITepBbre pe3y JibTa TbI 

x11pyprw-IeCKOJ1 KoppeKLI;1111 CKOJI110TvP-IeCK11X ,n;ecpopMa

LI;11J1 y rrau;11eHTOB C c11p11HrOMJ1eJrneti orry6.rr11KOBaHbl B 

1969 r. Huebert 11 MacKinnon. Eb1.rr11 rrpoorrep11poBaHbI 

,n;Ba rrau;11eHTa: 0,[l;HOMY 113 HMX ycTaHOBJieH ,[1;11CTpaKTOp 

X app11HrTOHa, ,n;pyroMy BB11,n;y BbipameHHOJ1 JIJ1KBOppe11 

IIOCJie,LI;H11J1 ycTaHOB11Tb He y ,n;aJIOCb. B rrepBOM CJIJ'--Iae 

,n;11arH03 c11p11HrOMJ1eJI1111 6bIJI ycTaHOBJieH Ha OCHOBaHJ111 

,n;aHHblX MJ1eJiorpacp1111, BO BTOpOM - rrp11 BbIIIOJIHeH1111 

JiaM11H3KTOM1111 [ 1]. H ecMOTpR Ha TO '-ITO 11CTOpm=r 113yqe

HJ1.H BOrrpoca HaC'--l11TbIBaeT yme He 0,ll;HO ,n;eCRTJ1JieT11e , 

OCTaeTC.H MHOJKeCTBO HeperneHHbIX rrpo6JieM B OTHOille

H1111 TaKTJ1KJ1 Be,n;eHM.H rrau;11eHTOB, y KOTOpbIX CKOJI110-

TJ1'--leCKa.H ,n;ecpopMaLI;M.H CO'--leTaeTC.H C c11p11HrOMJ1eJI11eti . 

3a60.11,eeae.Mocmb. MHTepec K ,n;aHHOti rrpo6JieMe B 

IIOCJie,n;Hee BpeM.H rrpo,n;MKTOBaH BhlCOKOJ1 qacTOTOJ1 

BCTpeqaeMOCTJ1 KaK CKOJI110T11'--leCKJ1X ,n;ecpopMau;11ti y 

rrau;11eHTOB C c11p11HrOMJ1eJI11eti , KOTOpa.H KOJie6JieTC.H B 

rrpe,n;eJiax OT 25 ,n;o 7 4,4% [ 1, 2), TaK 11 c11p11HroM11eJI1111 y 

rrau;11eHTOB co CKOJI11030M, KOTopyIO Bbl.HBJI.HIOT B 1, 2-
9, 7% cJiyqaeB [1 , 3-9]. 

,lI,e(jJU1-lU'lfUU. C11p11HrOMJ1eJIJ1.H ( OT rpeq_ syrinx, B po

,[I;MTeJibHOM rra,n;eme syringos - Tpy6Ka, KaHaJI 11 myelos 

- crr11HHOJ1 M03r) - xpoH11qecKoe rrporpecc11py10rn;ee 3a-

60JieBaH11e HepBHOJ1 CMCTeMbl qeJI0BeKa, xa paKTep113yIO

w;eec.H o6pa30BaHMeM II0JI0CTeti B CIIMHH0M M03re, pa3pa

CTaH11eM HetiporJI1111, paccTpOMCTBaMM qyBCTB11TeJibHOC

T11 11 ,[l;BMraTeJibHbIX cpyHKLI;11J1, T p ocp11qecKJ1MJ1 Hapyrne

H11.HM11 [ 1 O]. MaKpocKorr11qecK11 Ha pa3pe3e crr11HHoro M03ra 
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o rrpe,n;eJI.HIOTC.H IIOJIOCTM , 3aIIOJIHeHHbie JIMKBOpOM, KOTO 

pbre MoryT pacrroJiaraTbC.H Ha pa3JIJ1qHbIX ypoBH.HX (qaw;e 

B rpy,n;HOM 11 rnetiH0M OT,LI;eJiax) 11 rrpaKTW-IeCKJ1 Ha JII060M 

rrpoT.HJKeH1111 [ 1 ]. JI0KaJI113au;11.H oqaroB rropameH11.H orrpe

,n;eJIHeT xapaKTepHbie CMMIITOMbI : CHJ1JKeH11e TeMrrepaTyp

HOJ1 11 6oJieBOJ1 qyBCTB11TeJibH0CT11, Tpocp11qecK11e Hapy 

rneHM.H , roJI0BHhre 60JI11. Pacrn11peH11e u;eHTpaJihHor o Ka

HaJia CIIMHHOro M03ra rrp11H.HTO Ha3hIBa T b r11,n;pOMJ1eJI11eti. 

C11p11Hro6y Jib611eti o6o3Ha qaIOT Ba p11aHT c11p11HroM11eJI1111, 

rrp11 KOTOpOM B rraTOJIOf11'--leCK11J1 rrpou;ecc BOBJieKaeTC.H 

rrpo,n;oJirOBaTbIJ1 M03r. B 3aBMCJ1MOCTJ1 OT HaJIM'--!11.H CB.H311 

c rroJI0CTbIO IV meJiy,n;oqKa c11p11HroM11eJI11IO ,n;eJIHT Ha co -

06rn;a10rn;y10c.H 11 Hecoo6rn;aIOrn;yIOc.H u;eHTpaJibH0KaHaJib 

HYIO 11 3KCTpaKaHaJibHYIO [ 11]. l10JIOCT11, He coo6rn;a10rn;11-

ec.H C u;eHTpaJibHbIM KaHaJIOM , Ha3bIBaIOT Kl1CTaM 11 CIIMH

H Oro M03ra. B HarneM 11CCJie,n;oBaHJ111 paccMaTp11BaIOTC.H 

cJiyqa11 CIIJ1HH0M03f0BblX KMCT ' r11,n;p0MJ1eJIJ1J1 ,n;ame 6e3 

KJiacc11qecKMX rrpo.HBJieH11ti c11p11HroM11eJI1111. 3.M. E or,n;a 

HOB c11p11HrOMJ1eJIJ1lO TpaKTyeT KaK rrpou;ecc 11HTpaMe,n;yJI 

JI.HpHoro rroJiocTeo6pa3oBaH11.H [ 12]. TaKoe Qrrpe,n;eJieH11e 

60Jibille Bcero II0,[I;X0,[1;11T ,[l;JI.H ou;eHK11 COCT0.HH11.H rrau;11eH

TOB co CKOJI11030 M , TaK KaK rrp11 KOppeKLI;1111 CKOJI110TW-Iec

K11X ,n;ecpopMau;11ti JII06bre KJ1CT03Hhre o6pa3oBamrn cmrn

Horo M03ra , a TaKme pacrn11peH11e crr11HH0M03roBor o Ka 

HaJia MoryT rrp11BeCTJ1 K HeBpOJIOf11'--leCK11M OCJIOJKHeHM.HM 

[ 13]. B 30-86% CJiyqaeB c11p11HroM11eJIJ1.H C0'--leTaeTC.H C aH0-

MaJI11eti ApHOJib,n;a - K11ap11 [7, 14-16]. B p.H,n;e cJiyqaeB 

rrp11'--I11HOJ1 c11p11HrOMJ1eJIJ1J1 .HBJI.HIOTC.H JIJ1KBOpO,D;J1HaMJ1-

qecK11e HapyrneHM.H Ha ypoBHe KpaHMOBepTe6paJibHOro 

rrepexo,n;a BCJie,n;cTB11e aH0MaJI1111 ApHOJib,D;a - K11ap11 

(CM. p11cyHOK) [11]. 



BoJibHOi1 P . 15 JieT. 

MHTpaM e ,r::i;yJIJIHpHaH 

KJ1CTa wei1Horpy,r::i;HO

r o 0T)J;e Jia D03 B0H0l.J 

HJ1Ka (Ha ypoBHe C2 -
T h 5 ) C p OB H bl M J1 

BH y Tp e HHJ1MJ1 CTeH 

KaMJ1 J1 0T)J;e JibHbIMJ1 

n e p e TH.tKKaMJ1 WI1pI1 -

H OJ/I ,r::i;o 12 MM 6 e3 

KJIJ1HJ1l.Je CKJ1X np0HB

Jie HJ11/I CI1pI1Hf0MJ1 e 

JI J1l.Je CK0 r0 CJ1H,r::i;p0Ma . 

l{ua2uocmu1w. C 11 p11HroM11eJ111H rrp o T e Ka eT Jrn6o 

6eCCl1MITTOMHO, l.JTO 6brnaeT )J;O B OJ1bHO qacTo, n1160 ee 

Ha l.JaJ1bHbie Cl1MITTOMbI rrp 11H l1M aIOT CH BpaqaMl1 KaK rrpo 

HBJ1eH11e CK OJ1110 Tl1 l.JeCKOJ/l 6one3 Hl1 [ 1 7]. Orr11caHbI c rr e 

I..I;l1C1)11l.JeCK11e p e HTreHOJ1Or 11q ecK11e rrp 113H aKl1 , K OTOpbi e 

Mor yT CBl1,l];eT eJ1b CTBOBa Tb O HaJ111l.Jl111 c 11p11H r OMl1eJ11111. 

K TaK11 M 113M e H e Hl1HM OTHOCl1TCH c 11p11HrOM11 e n11qecKaH 

ocTeoa p T p o rra T 11H, xa paKTep113yIOIIJ;aHCH rr o pameH 11eM 

KOJ1eHHbIX, Ta3o6e,r::i;peHHbIX cycTaB OB , p eme - rrneqe 

BOro. Ilp11 3 T OM Ha6mo,r::i;aIOTCH ,r::i;e tj:> e KTbI p o cTa KOCTeJ/1 11 

KOCTeo6pa30BaH11H , o qar11 pa3pHmeH11H K OCT11 , rrorrep e q

Hbre rrepen OMbI K OCTeM , OKpymeHHbie o6bI3 BeCT BJ1HIOIIJ;l1 -

Ml1CH M O3OJ1HMl1. TaKme x a p aKTepHbI rr o pame Hl1H cyc 

TaBOB Kl1CTl1 , Kl1CTeB bIX tj:>anaHr. O ,r::i;HaKO y Ka3aHH b i e 113 -

MeHeHl1H BO3H11KaIOT rrp11 ,lJ;J111TeJ1bHOM Tel.Je H l111 c11p11H

roM11en1111 . Ilo pe3 yJJb TaTaM MPT, rrp o Be,r::i;e HHOM y 37 
rra:u;11eH TOB C rrp11 3 HaKaMl1 c11p 11HroM11e n11qeCKOJ/l OCTeo 

a pTporraT1111, tj:>aKT c11p11H rOM 11en1111 ITO,lJ;T Bepm,r::i;e H y 7 
113 H l1X [ 18). 

3 a rr l1Cb K Op OTKOJ1aTeHTHbI X COMaTOCeHCOpHbIX B b I 3 -

BaHHbIX ITOT e H:u;11aJ10 B B OTBeT H a CTl1M YJ1HIJ;l1IO cpe ,r::i;11H

HOf O H e p Ba IT03BOJ1HeT BbIHBl1Tb tj:> y HKIJ;110 HaJ1bHbie H a -

pyrne H l1H COMaTOCeH COpH OJ/1 Cl1CTeMbI Ha ypo BHe rneMH O

ro OT ,ZJ;ena crr11HHoro M03r a 11 CTBOJJOBbIX CTPYKTYP ro 

JJOBHo r o M O3ra , a TaKme 11X 3aBl1Cl1MOCTb OT BeJ111l.Jl1HbI 

MaJibtj:>OpMa:u;1111 K11a p 11 11 corryTCTB Y IOIIJ;eM c11p11HroM 11e

n 1111 [14]. O,ZJ;H aKo ,ZJ;aHHbie 113M e H e Hl1H M o ryT H a6mo,ZJ;aTb

CH rrp11 r py6hlx CKOJ1110Tl1 l.JeCKl1X ,ZJ;etj:>o pMaI..I;11HX 11 6e3 

c11p11HrOM11en1111. T a Kl1M o6pa30M , MeTO,ZJ; 3 arr11c11 COMa 

T OCeHcopHbIX BbI3 BaHHbIX TIOTeH:u;11aJIOB He MO:>KeT H B

J1HTbCH orr p e,ZJ;e J1HIOIIJ;l1M rrp11 TIOCTaHOBKe ,ZJ;11arHO3a , a 

M O:>KeT 6 b ITb J111illb p e K OMeH,ZJ;OBa H KaK H eo6xO,ZJ;l1MbIJ/l 

TecT ,ZJ;JJH orrp e ,ZJ; eJ1eH11H rr o Ka 3 aH11M K orrep a :u;11HM rrp11 

c o cy,ZJ;l1CTb I X H a p y rneHl1HX H a tj:>oH e ,ZJ;e r e H e p aTl1BHO-,ZJ;l1C

Tpotj:> 11qecK11x 3 a 6oneBaH11M rro3 B OH Ol.JHl1K a [ 6, 19]. B :u;e 

JJOM , H e CMOTpH H a pa 3 H OrJ1aCl1H a BTOp OB B BbI6op e o rr

Tl1MaJ1bHOJ/l TaKTl1Kl1 J1el.JeH l1H , rrpaKT11 l.Je CK11 Bee CX O,ZJ;HT 

CH B O MHe H1111 o H eo6xo,ZJ;11M ocT11 o6H 3 a TeJJbHOM MPT

,ZJ;11arHo cT11K11 B rrpe,ZJ;orrepa :u;110HHOM rr e p110 ,ZJ;e [8, 13, 20 , 
21]. ,II:aHHb IJ/1 B l1,ZJ; o 6cne,ZJ;OB a H l1H TI OM Or aeT BbIHBl1Tb H e 

TOJJb K O c11p11H r o M11en1110 11 a H 0 M aJ111IO A pHOJJb,ZJ;a - K11-

a p11 , H O 11 ,ZJ;p y r 11e 11H TpaKaH aJibHbie aHOMaJ11111 , K OT Opbr e 

MoryT rroTpe6oBaTb rrepBooq e p e ,ZJ;Ho r o Hettp o x11py pr11qe c

Koro rroco611H JI1160 HBl1TbCH tj:>aKTOp OM p11cKa l1HTpao 

rr e p a:u;11OHHbIX OCJ10)KH e H l1J/l rrp11 o rr e paT l1BHOJ/l K OppeK

:u;1111 CKOJI110Tl1l.JeCK11X ,ZJ;e tj:> o pMa IJ;l1J/l [22]. H e K OT Opbie aB

TOpbI CKJIO HHbI Cl.J l1TaTb , l.JT O c11p11Hr OMl1eJ111H qaIIJ; e 

BCTp e qaeTCH rrp11 a Tl1Ill1l.JHbIX CK OJ111OTl1l.Je CK11X ,ZJ; e tj:> op

MaI..I;J1HX. T aK , Harrp11Me p , E. M e jia 11 c o aBT . [2 3] rrp11B o 

,ZJ;HT ,ZJ;aHHbie O TOM , l.JTO 113 2 9 o6cJie,ZJ;OBaHHbIX C TIO MO-
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IIJ;b IO MPT rr a :u;11eHTOB c neBoc Top o HH11M11 cKon110T11qec 

K11M 11 ,ZJ;yr a M l1 c11p 11HrOM l1eJ111H BbIHBJ1eH a y 2 60JibHbIX , 

l.JTO COCTaBJJH e T 7%. 
B e 3 MPT, 11crro J1b3YH ,ZJ;aHHbre T OJJbKO K J111H11qecKoro 

11 p e H T r e Honor 11q ecKor o 11ccne ,ZJ;o B a H11tt, B cnyqae 6ec

c11MrrTOMHor o Tel.JeH l1H C11p 11HfOMl1e Jil111 BbIHBl1Tb aHOMa

J111IO 11 a,ZJ;eKBaTH O o :u;e H l1Tb BO3M O:>KHbie p11 CKl1 x11pypr11-

qecKor o J1el.J e H11H CK OJ1 11O3a rrpaKTl1l.Je CKl1 HeBO3MO)KHO. 

,.UoKa3aTeJ1bCTBOM 3TOM Y cnymwr OTCY TC T Bl1e KoppeJ1H

:u;1111 Me:>K,ZJ;Y BeJ111l.Jl1HOJ/l CK OJ111OTl1l.J e CKOJ/l ,ZJ; y r11 , Bepw11-

HOJ/l CKOJ111O3a, H eB p o n o r11qecKl1M ,ZJ; e tj:>11:u;11TOM , pa3Mepo M 

11 p acrrono:>KeH11eM Kl1CTbl [24]. M e:>K,ZJ;y T e M HeKOTOpbie 

aBTOp bI rrp 11BO,ZJ;H T CB e ,ZJ; e Hl1H O TOM , l.JTO yMeHbIIleH11e 

K11 tj:>03a r p y,ZJ;H Or o OT,ZJ;en a IlO3BOH Ol.JHl1Ka MO:>KeT HBJIHTb

CH tj:>aKTOp OM p 11CK a H a J111l.Jl1H c 11p11HrOM11 e n1111 [25]. 
E CTb 11CCJ1e,ZJ;OBa Hl1H , B K OT OpbIX a BTOpbI B Kal.JeC T B e 

rrp 11 l.Jl1Hbl tj:>o pM11po Ba Hl1H CK OJ1 11OTl1l.Je CKOJ/l ,ZJ;e tj:>opMa:u;1111 

y rr a:u;11e H TOB C c11p11HrOM11 en11eM p a ccMa Tp11BaIOT ac11M

M e Tp11IO MbIIIle l.JHOr O TOH yc a , CBH3aHHYIO C BbIXO,ZJ;OM a:u;e 

T l1J1XOJ111HOBbIX p e :u;e rrTOp OB 3a rrp e ,ZJ; eJJbI H ettpOMbilllel.J

H OfO Cl1H a rrca , ,ZJ;J1H ,ZJ;l1arHOCT 11K11 K OTOp o ro Heo6xo,ZJ;11Ma 

611orr c11H rr a p a B e p Te6p aJibHbIX MbIIIlIJ;. TaK , a:u;eTl1J1XO

J111H OBbie p e :u;e rrTOpbI B MbIIIle l.JHOJ/1 T K a Hl1 6 bIJ111 o6Hapy

:>KeHbI y 14 rra:u;11e HTOB 113 25 o6cne ,ZJ;OBaHHbIX co CKOJ1110 -

3 0 M , a c co:u;1111po B a HHbIM C c 11p11HroM11en11eM [26]. 
Jle11,euue. K o HcepBa T11BHoe n e q e H11e c11p11HroM11en1111 

Cl.Jl1T aeTCH M aJ103 tj:>tj:> eKT11BHbIM 11 H OC l1T Cl1MITTOMaTl1l.JeC

K11J/l xap a KTe p . B n11T e p aTyp e o rr11caHbI pa,ZJ;11onor11qec

K11e, M e ,ZJ;11Ka M e HT03Hbie 11 tj:>11 3 110Teparre BTl1l.JeCKl1e Me

TO,ZJ;bI J1e l.Je Hl1H [2 7]. O ,ZJ;H 11M 113 rrpe rrapaTOB, rrp11MeHHe

M blX B KO MTIJ1eKCH OM J1e l.J e Hl111 ,ZJ;aHHOro 3a6oJieBaHl1H , 

HBJ1HeTCH « A n tj:>nyT OTI » , KOTOpbIJ/1 BBO,ZJ;HT rrapaBepTe6-

paJ1bHO. H a e r o tj:> o H e ynyqrnae TcH H e Bponor11qecK11M cTa

Tyc 11 TIOBbIWaeT CH y p o B e Hb r J111 K O3aMl1HOI'J111KaHOB B 

K p 0 B l1 , KOTOpbI J/1 06bil.JHO CH11:>KeH y 60JibHbIX c11p11HrO

M 11en11eM [28 ]. T a Kme B JI11Tep a T y pe rrpe,ZJ;cTaBJieHo He

M ano c n y q aeB caM o rrpo 113 BOJ1bHOr o crra,ZJ;eH11H c11p11Hro

M 11en11T 11qecK11 x Kl1CT ; o rr11caH O yMeHbIIleH11e IlOJ10CTeM 

CTil1HHOr o M O3ra B pa3 HblX BO3 p a CT HbIX rpyrrrrax (no pe-

3 Y J1bTaTaM MPT B ,ZJ;11HaM11Ke ) [2 9- 35]. 
H a 116onee 3 tj:>tj:>e K T l1BHbIM M eTO,ZJ;OM J1el.JeHl1H c11p11H

roM 11en11 11 OCT aeTCH x 11py pr11qeCKl1J/l. Pa3 pa6oTaHO OKO

J10 20 M eTO ,ZJ; l1K o rr e p a Tl1BHbIX BMe rnaTe JJbCTB rrp11 c11-

p 11H roM11e n1111. B OJ1billl1HCT BO o rr e pa:u;11 tt HarrpaBJJe H O Ha 

H OpMaJ1113a :u;11IO J1l1KBOp o :u;11pKy J1HI..I;1111 H a ypOBHe KpaH11O

B e p Te6p aJ1bHOr o rr e p e x o ,ZJ;a . B p e3y JJbT a T e H e ttpo x11py p

r11qecK11x M a H 11rr ynH:u;11tt p e rpe cc K J111H11qe cK11x rrpoHB

neH11M c 11p11HrOM11en1111 OTMe qaeTCH y 35 -45% 60J1bHbIX , 

CTa611n113a :u;11H COCTOHHl1H - y 45%, OTC Y TCT Bl1e KJ111Hl1-

qeCKo r o 3 tj:>tj:>eKT a - y 10-20% [11]. CyIIJ;e CTBYIOT n11K

B o p o rny HT11py IOIIJ;11e, n11KBo p o ,ZJ;pe H11py IOIIJ;11e o rr e pa:u;1111 , 

a TaKme BMe rna TeJ1bCTBa C rrpo B e,ZJ;eHl1e M TIJ1aCTl1Kl1 CJ1 -

p11HfOMl1e J1 11Tl1l.Je CKOJ/l Kl1CThl y q a cTKaMl1 TB e p,ZJ;O J/1 M O3 -

r OB OJ/l 06on o qK11 [36]. H e ttpo x11py pr11qe cK11e rr o Ka 3 amrn 

K o rr e pa T l1BHOM Y neq e Hl1IO o rrp e ,ZJ;eJJeHbI ,ZJ;OCT a T Ol.JHO q e T 

K O - H a n11q11 e n 1160 HapacTa H11e H e Bpo n o r11q e cKOM c11M 

rrTOMaT 11K11 , K OT OpaH M O)KeT rrpOHBJ1HTbCH rro -pa3H OM Y 

B 3 aBl1Cl1MOCTl1 OT p a3M e p o B 11 J1OK a J111 3a :u;1111 K11 CTbl , ,ZJ;l1 -

HaM11K11 3 a 6on e BaH11H. TaKme ,ZJ;pe H11po BaH11e 11 o rr o p o:>K

H e H11e c11p11HrOMl1e J111T l1l.Je CKOJ/l Kl1CT bI M O:>Ke T 6 bITb rrp e,ZJ; 

Ba p11Te J1bHbIM 3TaTIOM rr e p e ,ZJ; K o ppe K:u;11eJ/l ,ZJ; e tj:> o pMa:u;11 11 

IlO3BOHOl.JHl1Ka C :u;e JJbIO CHl1)KeHl1H p11CKOB H e Bponor 11-

q e cK11X OCJ10 )KHe Hl1J/l [37, 38 ]. 
Xu py p zu 'llecx oe 11,e'lle1-me ex 011, uom U 'llecxu x aegjop.Ma-

11,u u npu cupuu20.Mue11,uu. MHe Hl1H a BTOp OB OTHOCl1TeJ1b 

HO x11pypr11qe cKOJ/l TaKTl1Kl1 K Oppe KIJ;l111 CKOJ111O3a rrp 11 

c11p11HrOM11en1111 cyIIJ;e CT B e HHO p a CXO,ZJ;HTCH. H eKOT Opbre 

Cl.Jl1TaIOT , l.JTO rr e pBbIM 3TaTIOM ,ZJ; OJ1)KHO HBJ1HTbCH H ett p o-



x11pyprvP-1ec1we rroco611e, K0Topoe M omeT o6ycJIOBMTb 

yMe Hbll1e H11e BbipameHHOCTJ1 CKOJIJ10TJ1qecKoro KOMITO 

HeHTa JIJ160 CBeCTJ1 K MMHMMYMY pMCK rrporp e ccv1p0Ba

HJ1H ,z::i;ecpopMaQMM [1 6, 24, 39, 40). I1pv1 3T0M 0Trra,z::i;eT 

I10Tpe6HOCTb B rrpoBe,r:i;e HMJ1 o rr e paTMBH0M K0ppeKQMM 

,z::i; ecpopM aQMM I103 BOHOqHJt1Ka . ,Upyrv1e aBTOpbI I10Ka3 bI

BaIOT, qTo rrp e,z::i; IllecTBYIOIIJ;aH Hevrpox11pyprv1qecKaH orre 

paqv1H H e BJIMHeT Ha rrporpecc11poBaH11e ,z::i;ecpopMaq1111 

I103BOHOqHJ1Ka M BI10CJie,r:i;cTBJ1J1 K x11pypr1111 CKOJIJ103a 

rrp11xo~11TcH rrp116eraTb npaKT11qecK11 B 100% cJiyqaeB 

[2 5, 41 , 42]. 
I1 p11 3TOM MO)KHO npocJie ,D;MTb onpe,r:i;eJieHHYIO 3aKO

H0MepH0CTb : ecJIM Hevrpoxv1pyprv1qecKoe rroco6v1e npo

B0,D;MTCH B B03pacTe ,z::i;o 10 JieT, TO 3T0 n 03B0JIHeT M36e

maTb o n e paQMM C q eJibIO KoppeKQMM CK0JIM03a B 37 ,5 -
48% cJiyqaeB [24 , 39, 40]. TaKme He onv1caH0 HM 0,D;H0ro 

CJiyqaJI HeBp0JI0rv1qecKMX 0CJI0)KHeHMM rrpM K0ppeKQMJ1 

CK0JIM0TMqecKMX ,r:i;ecpopMaQMM nocJie npe,z::i; IlleCTBYIOIIJ;e 

r o Hevrpoxv1pyprv1qecKor o JieqeHMH. 

MHoro MeHhille B JIMTepa Type yrroMv1Ha Hv1vr 06 orre 

p a TMBH0M JieqeHMM CK0JIM03a 6e3 npe,z::i;IlleCTBYIOIIJ;e r o 

Hevrpoxv1pyprMqecKoro noco6v1H. K. Yu v1 coaBT. [ 43] rrp11-

B0,D;HT ,z::i;aHHbie 0 93 naqMeHTax , y K0T0pbIX CK0JIM0TM 

q ecKaH ,z::i; ecpopMaQMH coqeTaJiaCb C CMpMHf0MMeJIMevr. 

O ,r:i;MHHa,z::i;qaTM M3 HMX npoBe,r:i;eHa ceJieKTMBHaH K0ppeK

QMH rpy,r:i;H0M CKOJIMOTJtlqecK0M ,z::i;yrv1. KoppeKQMH C0CTa 

BMJia B cpe,z::i;HeM 69 ,6%, cn0HTaHHaH KoppeKQMH BT0p11q

HOM ,z::i;yrM - 67 ,9%, rroTepH K0ppeKQMM - 6,8%. T OJibKO 

B 0,D;H0M CJiyqae K0HCTaTMp0BaHa ,z::i;eK0MneHCaQMH BT0 -

pv1qHOM ,z::i;yrv1. iloJiyqeHHbie pe3yJibTaTbI COOTBeTCTBOBa 

JIM TaK0BbIM y rraqM e HT0B C 11,z::i;v10naTv1qecKMM CK0JIM0 -

30M. H eBpOJIOrv1qecKMX OCJI0)KHeHMM He BbIHBJieH0 [ 43]. 
B coo6IIJ;eHMM [ 44] npMBe,r:i;eHbI ,z::i;aHHbie 0 1 7 naqMeH 

Tax, y K0T0pbIX CK0JIM0TJtlqecKaH ,r:i;ecpopMaQMH coqeTa 

JiaCb c aH0MaJiv1evr ApHOJih,r:i;a - Kv1ap:r1 I TMna , M3 HMX y 

16 BbIHBJieHa cv1pJ1Hf0MJ1eJIJ1H . 3TJ1M naqMeHTaM npoBe 

,z::i;eH0 o rrepaTMBH0e JieqeHMe C J1Cn0Jib30BaHMeM TpaHcne 

,D;MKYJIHpHOM tj)J1KCaQJ1J1 , np:r1qeM B 9 CJiyqaJix - c npM

MeHeHMeM MeT0,D;MKM VCR (vertebral column resection) . 

I1oKa3aHMeM K VCR HBJIHJI0Cb npeBbIIlleHMe CK0JIM0TM 

q ecKovr MJIM KJ1tj)oT:r1qecKovr ,r:i;ecpopMaQMM 6oJiee 90° n o 

Ko66y. KoppeKQMH np:r1 v1cn0Jib30BaHJ1J1 MeTo,r:i;MKM VCR 

C0CTaBMJia B cpe,z::i;HeM 69 ,4%, 6e3 Hee - 63,4%. H eBpOJIO 

fJ1qecKJ1X OCJIOmHeHMM He BbIHBJieH0. ABTOpbI c,z::i;eJiaJIM 

BbIB0,D; 06 0TCYTCTBJ1J1 Heo6x o,r:i;MMOCTJ1 npe,z::i;Ba pMTeJibH0ro 

Hevrpox:r1pypr:r1qecKor o BMe illa TeJibCTBa. 

H . Zhang [ 45] npoone p:r1poBaJI 13 naq:r1eHT0B c n oHc 

HJ1qHbIM J1 rpy,z::i;onOHCHJ1qHbIM CKOJIJ1030M. ITpo q e H T KOp 

peKQJ1J1 C0CTaBMJI 80,1 , rrpM 3T0M KaKJ1X - JIJ160 HeBp0JI0 -

fMqecKMX ocJiomHeHMM He BbrnBJie Ho. F. U marhodzhaev 

M coaBT. [ 46] TaKme coo6IIJ;aIOT o ,r:i;Byx cJiyqaHx pa,z::i;:r1-

KaJibHOM K0ppeKQJ1J1 ,z::i;ecpopMaQJ1J1 n03B0H0qHJ1Ka 6e3 

npe,z::i;Bap:r1TeJibHOM Hevrpox:r1pypr:r1qecKovr ,z::i;eK0Mrrpecc:r1:r1 

B 0TCYTCTBMe IT0CJieon e paQM0HHbIX H e Bp0JI0 rJ1q ecKJ1X 

ocJiomHeHMM. M JIMillb R. Ozerdemoglu M coaBT. [ 41] np:r1 -

BO,D;HT ,z::i;aHHbie 0 TOM, qT0 y 3 (8%) J13 38 rraqMeHT0B, 

nepeHeCillMX onepaq:r1:r1 no KoppeKQMM CK0JIJ10T11qecKovr 

,r:i;ecpopMaQMJ1, B03 HJ1KJIJ1 H e BpOJIOfJ1qecKJ1e OCJIO:>trneHMH. 

M em,z::i;y TeM 60Jibll1J1HCTBO aBT0p0B CXO,D;HTCH BO MHe

HJ1J1, qTo x:r1pypr:r1qecKaH KOppeKQJ1H CKOJIJ10TJ1qecKOM 

,z::i;ecpopMaQJ1J1 ,D;0JimHa np0B0,D;MTCH B YCJI0BMHX MHTpa -

onepaQM0HH0ro H evr p0M0HJ1T0p11Hra [17]. 
3a1rnioqeu11e. C:r1p:r1HrOMJ1eJIJ1H HBJIHeTcH o,z::i;Hovr M3 

HaJ160Jiee qaCTbIX conyTCTBYIOIIJ;MX J1HTpacnMHaJibHbIX 

rra TOJIOfJ1M. CaMbIM ,D;0CT0BepHbIM M eT0,D;0M ,D;MarH 0CTJ1 -

KM c:r1p:r1HroM:r1e JIJ1J1 HBJIHeTcH MPT, K0Topy10 cJie,z::i;yeT 

BbIIT0JIHHTb Kam,z::i;oMy naqJ1eHTY, K0T0p0MY nJiaHMpyeT

CH orrepaTMBHOe JieqeHJ1e. I1pl1 BbIHBJieHMJ1 Cl1pl1Hf0MJ1-
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eJIMJ1 naqMeHT B o6H3aTeJibHOM rropH,r:i;Ke ,D;0JI/KeH 6bITb 

ocMoTpeH H evrpox11pyproM. KoHcepBaTMBHoe JieqeH11e 

CJ1pl1HfOMJ1eJIJ1J1 HOCMT CJ1MI1TOMaT11qecKJ1M xapaKTep. 

H evrpox:r1pypr:r1qecKaH orrepaq11H, rrp11 HaJIJ1qJ111 rroKa3a

HMM, ,D;0JI/KHa 6bITb BbIIT0JIHeHa rrepe,z::i; KoppeKQMevr CK0-

JIJ10TJ1qecKOM ,z::i;ecpopMaq11:r1. X11pypr11qecKoe JieqeH11e 

CJ1pl1Hf0MJ1eJIJ1J1 B B03 pacTe ,z::i;o 10 JieT M0/KeT CHJ13J1Tb 

p:r1cK nporpecc11poBa HJ1e CK0JIM03a. B o BpeMH rrpoBe,z::i;e 

HMH x:r1pypr:r1qecKOM KOppeKQJ1J1 CKOJIJ10TJ1qecKOM ,z::i;ecpop

MaQJ1J1 o6H3aTeJibHO J1Cn0Jib30BaHMe H evrp 0 M0HJ1T0pl1H

ra. H ecMOTpH Ha TO qTo B HeK0T0pbIX CJiyqaJIX K0ppeK

QJ1H CK0JIM03a B03M0mHa 6e3 rrpe,z::i;BapwreJihHoro Hevrpo 

x:r1pypr:r1qecKoro BMe illaTeJibCTBa , pMCK HeBp0JI0fJ1qec

KJ1X 0CJIO)KHeHMM ,D;0B0JibH0 BbIC0K. O,r:i;HOM J13 3a,z::i;a q , Tpe -

6yIOIIJ;J1X pa3 pa60TKJ1, HBJIHeTCH o rrpe,z::i;eJieHM e ycJIOBMM , 

rrpM KOTOpbIX KoppeKQJ1H CKOJIJ10TJ1qecKOM ,z::i;ecpopMaQMJ1 

M0meT 6bITb BbIIT0JIHeHa B n e pByIO oqepe,D;b. 
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