
BeCTHJ/lK TpaBMaTOflO,J/11/1 J/1 OpTone,D,J/11/1 1/lM. H.H. npMo poaa . 2014, Ng 4 

© KonJieKTJ,fB 3BTOPOB, 20 14 

MO)];M<l>MUMPOBAHHbIM CITOCOJi APTPOCKOIIJilqECKOM PEKOHCTPYKUMM 
3A,n;HEM KPECTOOJiPA3HOM CB513KM KOJIEHHOfO CYCTABA 
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Ha OCH06aHUU npoeeaeHHblX paHee QHQmOMULteC/WX UCCJleaoeaHUU aemopaMU CqJOpMy!lupoea­
Hbl OCH06Hbte npUH U,Unbt 6e3onacH020 rjJopMUp06QHUfl KOCmHbtX mOHHeJleU npu npoeeaeHUU 
apmpocKonulfeCKOU nflaCm UKU 3aaHeu Kpecmoo6pa3ftOU C6fl3KU (3KC). llpeafl o'JfCeHbt aonOJl ­
HumeflbHb/U UHCmpyMeHm ap uu OpU2UHQfl bHOU KOHCmpyKU,UU U OpU2UHQJl bHa5l Memoaww one­

pau,uu, HanpaefleHHbte Ha MUHUMU3au,u10 pucKa paHeHu5l noa1wfleHHou apmepuu e npou,ecce 
cjJopMupoeaHu5l .mu6uaJ1 bH020 KocmH020 moHHeflR. B nepuoa c 2010 no 2013 2. e omaefleHuu 
3HaocKonulfeCKou xupyp2uu 6btfl npofle lfeH 2 1 nau,ueHm c noepe:J1CaeHueM 3KC. Pe3yflbmambt 
ou,eHeHbt 11epe3 6 u 12 Mee nocfle onepau,uu y 20 u3 21 nau,ueHmoe. Ou,eHKY npoeoauflu Ha 
ocHoeaHuu pe3yJ1bmamoe KJ1 uHu11ecKoe o6c!leaoeaHue, aaHHbtx onpocHuKoe fKDC, Lysholm -
Gillqist u 8U3yafl bHOU UlKQJl bt ou,eHKU 60Jl U. CpeaHu u 6aflfl no onpOCHUKY IKDC ao onepau,uu 
cocmaeufl 46,80±18,07, no utKafle Lysholm -- Gil/qist - 51,62±20,34, 11epe3 6 Mee noc!le 
onepau,uu - 68,64±10, 13 u 73,84±11, 76 coomeemcmeeHHO, 11mo oKa3afl OCb cmamucmu11ec­
Ku 3Ha11uMo Bbtute, 11eM ao onepamueH020 eMeutameflbcmea (p<O, 05) . Cfepe3 w a noc!le onepa­
u,uu nOJIOJICUmeJlbHQ5/ auHQMUKQ coxpaHRJlQCb (p <O,O7): cpeaHuu 6aflfl no IKDC cocmaeuJl 
77,23±8,03, no utKafle l ysholm - Gillqist - 81,08±8,64. B u,eflOM pe3yfl bmam ou,eHlw no 
npomoKofly IKDC y 17 (55%) nau,ueHmoe omHeceH K 2pynne A (xopowuu}, y 6 (30%) - K 
2pynne B (6flu3Kuu K xopouteMy}, y 2 (70%) - K 2pynne C (yaoeJ1emeopumeflbHbtu) u y 1 (5%) 
- K 2pynne D (Heyaoeflemeopumefl bHbtu) . Jfcn oflb306aHue ycoeeputeHcmeoeaHHou MemoauKu 
nO38OJlUJIO CHU3Umb npoa om,cumefl bHOCm b onepau,uu 8 cp eaHeM HQ 27 MUH, npu 3mOM omaa­

JleHHbte pe3yflbmambt Jle 11eHU5l He ycmyna10m maK06 btM nocfle 6btnOfl HeHU5l cmaHaapmH020 
onepamueH020 eMeutameflbcmea. 

K Jl JO L( e B bl e C Jl OB a : 3a,UH515I KpeCT006pa3Ha51 CB513Ka, TTO,ll,KOJleHHa51 apTep1rn , cocy­
)lvlCTO - HepBHbfH ITY'-IOK, 3a,l],H5151 HeCTa6v1J1 bHOCTb, aJIJlOTpaHC TTJlaHTaT. 

M odified Technique of Arthroscopic Posterior Cruciate Ligament Reconstruction 
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Basing on the anatomic examination results the main principles of safe bone tunnels formation at 
arthroscopic plasty of posterior cruciate ligament ( PCL) were formulated. Additional instrumen­
tation of original design and original surgical technique directed to minimization of the risk of 
popliteal artery injury at tibial bone tunnel formation were proposed. During the period from 
2010 through 2013 twenty one patients with PCL injuries were operated on at endoscopic surgery 
department. In 20 n patients treatment results were assessed in 6 and 12 months after interven­
tion. Evaluation was performed by clinical results, IKDC forms, l ysholm - Gillquist score and 
visual pain scale. Preoperatively mean point by IKDC questionnaires was 46. 80±18. 07, by 
Lysholm - Gillquist score - 51.62±20.34 and in 6 months postoperatively - 68.64±10.13 and 
73.84±11.16, respectively, that was statistically significant higher than prior to operation (p <O. 05). 
One year after intervention positive dynamics was present (p <O.O1): mean point by IKDC made 
up 77.23±8. 03, by Lysholm - Gillquist - 81. 08±8. 64. Evaluation result by IKDC form was 
recognized in 11 (55%) patients as good (group A), in 6 (30%) - as close to good (group BJ, in 
2 (10%) - as satisfactory (group C) and in 1 patient - as poor (group D). The use of perfected 
technique enabled to decrease the duration of surgical intervention by 27 minutes at average but 
the long-term treatment results were as good as after standard surgical intervention. 

Key word s : posterior cruciate ligament, popliteal artery, neurovascular bundle , posteri­
or instabilHy, allograft. 

Il0Bpem,n;em1H CBR3O"9:Horo arma pa Ta B CTPYKType 

TpaBMaTli1"9:eCKOM rraTonorli1li1 KOneHHOfO cycTaBa ITO 

BCTpe-qaeMOCTii1 3aHli1MaIOT BTOpoe MeCTO rrocne 3a6o-

22 

neBaHMM MeHMCKOB (,n;o 46%). B TO me BpeMR li13Onli1-

poBaHHbie li1 CO"9:eTaHHbie ITOBpem,n;eHMR 3a,n;HeM Kpec­

T006pa3HOM CBR3Kli1 ( 3KC) rro cpaBHeHMIO c rrepe,n;Hett 
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KpecToo6pa3HOM CBH3KOM BhlHBRHIDTCH ,D;0CTaToqHQ 
pe,n;K0 :w C0CTaBnHIDT 3,3-6,5% OT Bcex 0CTpbIX TpaBM 
KoneHH0ro cycTaBa [ 1, 2]. Ilp:w 3T0M M30n:wpoBaHH0e 
rroBpem,n;eH:we 3KC BCTpeqaeTCH B 40-4 7% cnyqaeB 
[3, 4]. 

cf>opM:wpyror..u;aHCH B pe3yRbTaTe ITOBpem,n;eHMM 

CBH30K HeCTa6:wnbHOCTb rrpMB0,l]),1T K rrepeHarrpHme­
HMID aHaToM:wqecK:wx cTpyKTYP KoneHHoro cycTaBa, 
HapyweHMID 6:woMexaHMKM, K0Hrpy3HTH0CTM cycTaB­
HbIX ITOBepxHOCTeM, B03HMKHOBeHMID MMITMH,D;:IBMeHT­

CMH,D;p0Ma, qTQ B CB0ID oqepe,n;b Be,n;eT K pa3BMTMID 
xpoH:wqeCKMX ,n;ereHepa TMBHO-,D;MCTpocp:wqecKMX rrpo­
u;eccoB C BOBneqeHMeM rrepBOHaqanbHO HeM3MeHeH­

HbIX 3neMeHT0B cycTaBa C ,n;ocTa TQqHQ 6bICTpbIM MC­
xo,n;oM B apTp03, rrpMBO,D;HI..IJ;MM K orpaH:wqeHMID (pM3M­

qecKOM aKTMBH0CTM, CHM:IBeHMID Tpy,n;ocrroco6HOCTM :w 
B K0HeqHQM MT0re - MHBanM,D;H0CTM. 

Ilpo6neMa ,n;:warH0CTMKM :w neqeHMH rroBpem,n;e­
HMM 3KC ocTaeTCH aKTyanbHOM KaK B Me,n;:wu;:wHc­
K0M, TaK :w B cou;:wanbH0M acrreKTe [ 4, 5]. TaKTMKa 
rrpe:wMyr..u;ecTBeHHO KOHCepBa TMBHOrO neqeHMH M30-

n:wpoBaHHbIX rroBpem,n;eHMM 3KC 6bwa o6r..u;errpMHH­
TOM ,n;o 1980-x ro,n;oB. C M0MeHTa IT0HBneHMH B apce­
Hane x:wpyproB apTpOCKOrrMqecKOM TeXHMKM orrepa­
TMBH0e neqeHMe ITOBpem,n;eHMM KpecToo6pa3HhlX 
CBH30K CTano aKTMBH0 pa3BMBa Tb CH J,1 6bICTpo 3aHH­
no n:w,n;:wpyror..u;yro IT03MIJ;MID. E. Trickey B 1980 r., Ha-
3BaB 3KC ,n;ocnoBH0 KaK «the central pivot point of 
the knee», peKoMeH,n;oBan paHHee x:wpypr:wqecKoe 
neqeH:we ITOBpem,n;eHMM 3KC [6]. D. Dandy M coaBT. 
[7], ITpoaHanM3Mp0BaB ,n;aHHbie 20 ITau;:weHT0B C pa3-
pbIBaMM 3KC, ITonyqaBWMx K0HcepBaTMBHoe neqe­
HMe B TeqeHMe 7 neT, o6Hapym:wn:w, qTQ 14 J,13 HMX 
0TMeqan:w IT0HBneHMe 6on:w BO BpeMH XO,D;b6br [7] . 
P. Keller :w coaBT. [8], 1,13yq:wB pe3ynbTaTbI o6cne,n;o­
BaHMH 40 ITaIJ;MeHTOB C M30RMpOBaHHbIMM ITOBpem­

,n;eHMHMM 3KC, ITponeqeHHbIX K0HcepBaTMBH0, B 
cpe,n;HeM qepe3 6 neT C M0MeHTa TpaBMbI ycTaH0BM­
n:w, qTQ 90% J,13 HMX ITpo,n;onman:w MCITbITbIBa Tb 6on:w, 
a 65% rrau;:weHT0B 0TMeTMRM, qTQ MX ypoBeHb aKTMB­
H0CTM 6bW orpaH:wqeH, HeCM0TpH Ha xopowyro MbI­
rneqHyID c:wny. Eonee Toro, 65% ITau;:weHT0B MMen:w 
peHTreHonor:wqecK:we ITpM3HaKM ,n;ereHepaTMBHbIX 
M3MeHeHMM, ITporpecc:wpyror..u;:we c TeqeHMeM BpeMe­
HM. ,UaHHbie 3TMX :wccne,n;oBaHMM HBRHIDTCH BeCKMM 

a pryMeHT0M B IT0nb3Y paHHero 0ITepa TMBHoro neqe­
HMH ITOBpem,n;eHMM 3KC [ 6]. 

O6r..u;errpM3HaHHbIM MeT0,D;0M orrepa TMBH0ro neqe­
HMH pa3pbIB0B 3KC HBnHeTCH apTp0CK0ITMqecKaH 
rrnaCTMKa C rrpMMeHeHMeM anno- MRM ayT0TpaHcrrnaH­
Ta T0B. B 6onbWMHCTBe pa6oT, IT0CBHI..IJ;eHHbIX cpaBHe­
HMID pe3y Rb Ta T0B ITnacTMKM 3KC c rrp:wMeHeHMeM 
pa3nMqHbIX MeTO,D;MK (pMKCaIJ;MM TpaHcrrnaHTa Ta, He 

rronyqeHO CTa TMCTMqecKM 3Ha qJ,1MbIX pa3n1,1qJ,1M B pe-

3Y RbTa Tax neqeHMH [9-12]. Ha:w6onee qacT0 MCIT0Rb-
3yeMOJ1 MeTO,D;MKOM B HaCTOHr..u;ee BpeMH HBnHeTCH 

anno- J,1 ayTorrnaCTMKa 3KC C C03,D;aHMeM K0CTHbIX 
TOHHenett (bone tunnels) [13]. IIp:w 3T0M pacTeT MHTe­
pec K MCI10Rb30BaHMID annoreHHbIX cyxom:wnMM B Ka­

qecTBe Ma Tep:wana ,n;nH ITnacTMKM 3KC. 
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O,n;HOM M3 0CH0BHhlX ITpo6neM rrpM ITp0Be,n;eHMM 
apTpocKorr:wqecKoM peKoHcTpyKIJ;MM 3KC HBnHeTcH 
6n:w30CTb pacrronomeHMH :w, KaK cne,n;cTBMe 3Toro, 
BbICOKMM p:wcK TpaBMMp0BaHMH IT0,D;K0neHH0ro cocy­
,D;MCT0-HepBH0ro ITyqKa ITPM cpopM:wpoBaHMM K0CTHbIX 
TOHHeneM, oco6eHHO B 6onbrne6epu;oBOM K0CTM, qTQ 
0TMeqaeTCH MH0fMMM aBT0paMM [14-16]. 

IloBpem,n;eHMe ITO,n;KoneHHOM apTepr1r1 (IIA) HB­

nHeTCH 0ITaCHhIM ocnomHeHMeM He T0nbK0 ITO ITpM­
'-IMHe B03HMKHOBeHMH KpOBOTe'-leHMH J1 MaCCMBHOM 

Kp0B0IT0TepM, HO J1 Bcne,n;CTBMe BbIC0K0ro pMCKa 
pa3BMTMH B rrocneorrepau;MOHHOM rrepr10,n;e TPOM-

603a IIA M ocTpoi1 MllleMMM HM:>KHei1 K0He'-IH0CTM. 
B 2003 r. ABcTpanr111cKaH accou;r1au;r1H cocy,z::i;r1c­
TbIX xr1pypr0B (Australian members of ANZ Socie­
ty of Vascular Surgeons) orry6nMKOBana cTa TMC­
TMKY 120 Ha6mo,z::i;eHMJ1 MHTpaorrepau;M0HH0ro IT0B­
pem,z::i;eHMH cocy,z::i;oB ITO,D;KOneHHOM o6naCTJ1 [17]. Bee, 
KpoMe o,z::i;ttoro, BKn10-qanr1 rroBpem,z::i;eHMe rro,z::i;KoneH­
HOM a pTepMM. :V.13 HMX B 3 9 cny'-laHx ocnomHeHMH 
B03HMKanM rrpM orrepau;MHX ITO rrnaCTMKe CBH30'-l­

H0r0 arrrrapaTa KoneHHoro cycTaBa. B 30 cny'-laHx 
IIA 6bwa IT0Bpem,z::i;eHa crrr1u;e11-rrpOBO,D;HMKOM MnM 
KaHIOnMpOBaHHOM ,z::i;penbIO rrpM cpopMMpOBaHJ1J1 KO­

CTHbIX TOHHeneM. B 0CTanbHbIX cny'-laHx IT0Bpem­
,z::i;eHMe IIA tta6n10,z::i;anocb rrpM 3H,z::i;orrpoTe3MpoBa­
HMM K0neHH0ro cycTaBa (63), 0CTe0T0MMHX ( 12), 
apTp0CK0ITMM C pe3eKu;Mel1 MeHMCK0B (3), MeTan­
noocTe0CMHTe3e rrepenoMoB (3), a B o,z::i;HoM cny-qae 
- ITPM pe3eKu;MM OCTeocpMTOB. 

G. Barret orry6n:wKoBan CB0ID cTaTMCTMKY ocnom­
HeHMM. Ha 100 ITnacTMK 3KC rrp:wwnocb 2 cny1--IaH rro­
Bpem,n;eHMH ITA [18]. C.Kieser o6paT:wn BHMMaHMe Ha 
BbICOKMM p:wcK patteHMH ITA B cny,-iae rreHeTpau;:w:w 
3a,n;Hero oT,n;ena KarrcynbI KoneHHoro cycTaBa B rrpo­
u;ecce a pTpocKorr:w-qecKoM orrepau;:w:w [ 19 ]. 

Ila ,n;aHHbIM pa3nWIHbIX aBTOpOB, ITOBpem,n;eHMe 

rro,n;KoneHHoro cocy,n;:wcTo-HepBHoro ITY'-!Ka ITpo:wcxo­
,n;:wT c qacTOTOM 1-2 cny,rnH Ha 100 oITepau;:wtt no rrna­
CTMKe 3KC [20 , 21]. 

Ily6n:wKaQMM pa3RM'-!HbIX aBT0p0B 0 IT0Bpem,n;eHMM 
ITA rrp:w cpopM:wpoBaHMM 6onbrne6epu;oBoro K0CTHoro 
T0HHenH [22, 23] IT0cnym:wn:w TonqKQM K IT0MCKY orre­
paTMBHbIX rrpMeM0B, HarrpaBneHHbIX Ha CHM:IBeHMe 
p:wcKa 3Toro rpo3Horo ocnomHeHMH. TaK, G. Fanelli 
rrpe,n;naraeT rrperrHTCTB0Ba Tb CMer_u;eHMID CITMIJ;bl rrpo­
BO,D;HMKa rranbITaTOpHO, ITPM 3TOM x:wpypr 3aBO,D;MT 

yKa3a TenbHbIJ/1 ITaneu; -qepe3 3a,n;HeMe,n;:wanbHbIM ,n;oc­
Tyrr [ 9]. HecMOTpH Ha 3cpcpeKTMBHOCTb ITpMeMa , OH Bee 

me rrpe,n;cTaBnHeTCH BeCbMa TpaBMaTMqHbIM. D . Jack­
son peK0MeH,n;yeT rrp:w cpopMMpOBaHMM T0HHeneM MC­
IT0Rb30Ba Tb 0CIJ;MRHT0PHYID ,n;penb [24]. 

B aHaT0MM'-leCK0M :wccne,n;oBaHMM J . Pace [25] rro­
Ka3aHa 3cpcpeKTMBHOCTb w:wpoKOM a PTPOCKOITW-IeCKOM 

Karrcy R0T0MMM KaK crroco6a yBenM'-leHMH paCCT0HHMH 
OT 6onbrne6epu;oBOM K0CTM ,n;o ITA. 

O,n;HaKO pa3H006pa3Me 3aI..IJ;MTHMK0B TIA M TeXHM­
qecKMX ITpMeM0B, HaITpaBneHHbIX Ha CHM:IBeHMe p :wc­
Ka ee rroBpem,n;eHMH, KpacHopeq:wBo roBop:wT o TOM, 
qTo Ha cero,n;HHWHMM ,n;eHb He cyr..u;ecTByeT yH:wBep-
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caJibHOM ,ll;OCTaTOl-{HO 6e30ITaCHOM MeTO,IJ;MKM ITJiaCTM­

KM 3KC. 

UeJihIO ,n;aHHOM pa60TbI HBMJiach p a3p a60TKa M O­

,z::i;r1cpr1:u;r1poBaHHOM TeXHMKM a pTpOCKOITMl-{eCKOM ITJiac ­

TMKM 3KC, HaITpaBJieHHOM Ha MMHMM M3a:u;MIO p r1cKa 

J1HTpaoITepa:u;r10HHOrO paHeHMH ITO,ll;KOJieH HOr o cocy­

,ll;MCTO-HepBHOrO ITYl:.!Ka. 

IIAQMEHTbl M METO,11,bl 

,UJIH yToqHeHMH B 3aMMOOTHow e H Mi1 Me:m,z::i;y TIA M 

3KC M ITpoqJ1MJ1 CTPYKTypaMM 3a,z::i;H ero OT,n;eJia KO ­

JieHHoro cycTaBa HaMM 6bIJIO ITpOBe,n;eHO 3KCITe p MM e H ­

TaJibHOe KJIMHMKO - aHaTOMMl:.!eCKOe MCCJie,IJ;OBaH Me, pe -

3YJibTaTbl KOTOporo 6bIJIJ1 OITy6JIMKOBaHbl paH ee [26 ]. 
KopOTKO OCTaHOBMMCH Ha BbIBO,n;ax, ITOJiyqeHHbIX HaM M 

ITO pe3y JibTa TaM 3TOM pa60Tbl. 

1. ,UJIH xo,z::i;a TIA xa paKTepHO H eKOTOp oe 0 T KJIO ­

HeHMe B JiaTepaJibHYIO CTOp0H Y OT cep e,n;MHbl M e:m­

MbIUJ;eJIKOBOro paCCTOHHMH 60JibWe6ep:u;o B OM KOC T M. 

2. Har160Jiee 6JIM3KO K K0CTHbI M 3JieM e H TaM KO ­

JieHHOro cycTaBa TIA ITO,IJ;XO,IJ;MT B 30He, COOTBeTCTB y -

10w;ei1 HMW:HeMy Kpa10 area intercon dyl ari s p os t e rior 

tibiae. BJIM30CTb pacIToJio:meHMH TIA K 3a ,z::i;He M y oT­

,n;eJiy KOJieHHOro cycTaBa C03,n;aeT a H aT0M Ml-{eCKMe 

ITpe,n;IT0CbIJIKM BbIC0KOro pMCKa ee TpaBMMp OB a H MH ITPM 

ITpoBe,n;eHMM a pTpocKOITMqecKoi1 ITJiaCTMKM 3KC M ,z::i; e ­

JiaeT H e o6xo,r:i;MMbIM pa3pa60TKY M e T O,IJ;MKM 3aw;J1Tbl 

ITO,IJ;KOJieHHOro cocy,n;MCTO - HepBHOro ITY l-{Ka. 

./· I 

P11c. 1. Cnoco6 cpopM11poBa H M.H Tl16MaJibHOf 0 K0CTH 0 f 0 T 0 H­

HeJI.H, TI03B0JI.HIOilJ; l1M l136e.maTb MH T pao rr e p a u;M0 HH0 f 0 pa­

HeHM.H TIA. 

P 11c. 2. OpMn ,rnaJihHhIM Ha6op MHCTpyMe HT0B ,z:i;.rr.H 3arn;MTbI 

TIA npM npoBe ,n;e HMM apTpocKonw:1e cKOM rr.rracTMKM 3a,z:i;HeM 

K p e c Too6pa3 HOM CB.H3Kl1. 
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3. IlpM y B eJIJ1q e H J1J1 crr16aH MH B KOJieHHOM cycTa­

B e ITPOMCXO,IJ;MT M3r M6 J1 H eKOTOpoe y,n;aJieHMe xo,z::i;a 

TIA OT KOCTHbIX 3JieM e H TOB, ITPM 3 TOM BeprnMHa M3rM-

6a H aXO,ll;MTCH BbIIll e w;e.rrM KOJieHHOro cycTaBa. OT­

KJIOHeH Me K3a,n;M TIA H aM6o.rree 3 Haqr1Mo ITPM crM6a­

HMM Ko.rreHHo r o cycTaBa Ha 90°, a ITPM crr16aHMJ1 ITO,IJ; 

y r .JIOM 130° Bbipa:meHO H e3H a l-{MTeJibHO JIM6o OT CyT­

CT ByeT. Orpa H Ml-{ e H MeM ,[J;JIH y B eJIMl:.!eHMH 3TOro pac­

CTOHHMH H BJIH eTCH, Bep OH T H ee B c e ro , CBH3b TIA C 3a,z::i;­

H ei1 Ka IT cy.rroi1 Ko.rreHHOro cycTaBa ITOcpe,n;cTBOM 

a. gen u m e dia M ITa paBa3aJibH OM KJieTi:.ra TKM. 

T aKMM o6p a3oM , ITo.rryqeHHa H B xo,z:i;e aHa TOMr1qe c­

Kor o MCCJie,D;O B a H MH M Hcpo pMa :u;MH IT03BOJIMJia HaM 

c cp o pMy JIMp OB a Tb ITPMHIJ;MITb l 6e30ITaCHoro cpopMMpO­

BaH MH TM6MaJibHOr O KOCTHOr o TOHHeJIH ITPM ITpOBe,r:i;e­

HMM apTp ocKOITJ1qecKoi1 IT.rracT MKM 3KC. Ee oco6eH­

HOCTM BKJIIOl-{aIOT c.rre,z::i;y10w;r1e ITOJIOW:eHMH (pMC. 1): 
• B ITpo :u;ecce cpopM MpOBaH MH TM6MaJibHOro TOHHe JIH 

KOH e l-{HOCTb H aXO,IJ;MTCH B ITOJIOW:eHMM crr16aHJ1H B KO­

.rreHHOM cycTaBe ,z::i;o 90°; 
• TM6MaJibHbl M TOHHeJib cpopMMpyeTCH ITO,ll; yrJIOM 55 ° 

K B HyTpr1cycTaBHOM Y ITJia TO 6o.rrhwe6ep:u;oBoi1: KOCTM; 

• H a i:.raJio Tr16r1aJibHor o T0HHe JIH cpopMr1py10T Jia­

Tep aJih Hee J1 HMW:e 6yrpMCTOCT_I1 60Jibllle6ep:u;oBOM 

K0CTM. B 3T0M CJiyi:.rae OH 6y,n;eT MMeTb YKJI0H B Me­

,n;MaJib HYIO CT0poHy, T .e. OTKJI0HHTbCH B CTOp0HY OT 

xo ,z::i; a IIA. 
,U.rr.r1 ,n;oITOJIH MTeJibHOM 3aw;r1TbI TIA M o6Jieri:.reHMH 

MaHMITY .rr.r1 :u;r1i1 B cycT a B e Ha MM TaK:me ITpe,n;Jio:meH 

,D;OITOJIHMTeJibHbIM H a6op MHCTpyMeHTOB, J1CITOJib3ye­

MbIX B xo,z::i;e IT.rracTMKM 3KC: 3aw;MTHMK TIA opr1rr1-

H a JihHOM KOH CTP YK~MM M Ha6op orpaHJ1l-{J1TeJiei1 Ha 

K aHIOJIMp OB a HHOe CBep.rro (pMC. 2) (Ha OITMCaHHYIO Me­

TO,IJ;vIKy ITo ,r:i;a H a 3aHBKa Ha ITo.rryi:.reHMe ITa TeHTa. Ilo­

.rryq e H a ITPMOpMTe THaH CITpaBKa Ha J1306peTeHMe 

« CIToco6 a pTpOCKOITMl-{eCKOM p e KOHCTpyK~MM 3a,n;HeM 

Kpe c Too6p a3H OM CBH3KJ1 J1 H a 6op MHCTpyMeHTOB ,IJ;JIH 

3 aUJ;MTbl ITO,IJ;K OJieHHOM a pTe pMM ITPM ero BbIITOJIHeHMM » 

N9201 3127037 OT 05.06. 13). 
Ilo ITpe ,z:i;.rromeHHOM HaMM MeTO,ll;MKe B KJIMHMKe 

PH1i11i1TO B ITe pMo ,n; c 2010 ITO 2013 r. ITpooITepr1poBaH 

21 ITa :u;r1eHT ( ITpocITe KTMBHaH rpyITITa). Cpe,n;HMM B03-

pacT ITa~Me HTOB COCTaBMJI 36 ,76±14,03 ro,z::i;a . My:m­

l-{J1H 6bIJIO 15 (71 ,4o/o ), W:eHill;MH - 6 (28 ,6o/o ). 
Ilepe ,z:i; oITe pa~r1ei1 BCeM ITa~MeHTaM 6bIJIM BbIITOJI­

H e HbI MPT KOJie HHoro cycTaBa (pr1c. 3) M peHTretto­

rpacpMH ITO,[J; Harpy3 KOM , KOTopyIO BbIITOJIHHJIM ITO c.rre­

,z::i;y10w;ei1 MeTO,D;MKe. Ilo.rro:meHMe ITa~MeHTa CTOH , ITPM 

3TOM TpaBMMpOBaHHaH Hora y .rromeHa Ha Ta6ypeT B 

COCTOHHMM crr16aHMH ITO,[J; ITPHMbIM yr JIOM. Ilo.rro:me­

HMe TpaBMMpOBaHHOM KOHel-{HOCTM TaKOB0 , l-{TO 06-

.rraCTb KOJieHHOro cycTaBa « CBMcaeT » c KpaH Ta6ype­

Ta , a OCHOBHaH oceBaH Harpy3Ka ITPMXO,IJ;MTCH Ha 06-

.rraCTb 6yrpMCTOCTJ1 60JibWe6ep~OBOM KOCTM. IlpM ITep­

BOM CHMMKe ITa:u;MeHT He Harpy:maeT TpaBMMpOBaH­

HYIO KOHel-{HOCTb , CTOH TOJibKO Ha 3,ll;OpOBOM Hore, a 

60JibHOM JIMillb KaCaHCb IT0BepxH0CTM Ta6ypeTa. II PM 

BT0pOM CHMMKe ITa:u;MeHT MaKCMMaJibHO Harpy:maeT 

TpaBMMp0BaHHYIO K0Hel-{HOCTb, C03,IJ;aBaH TeM caMbIM 

ycMJIMe , HaITpaBJieHHOe Ha CMew;eHMe roJieHM K3a,IJ;M 
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(pvrc. 4). TaKMM o6pa30M, p0Jib rpy3a rrpvr CMe ~eHMM 

roJi e Hvr K3a,n;vr BbIIT0JIHReT B e e caMoro rrau;vreHTa, a 

MeTO,ZJ;MKa ,n;ae T B03MO.IB'.HOCTb BbIITOJIHRTb CHMMKM rrpvr 

0TCYTCTBMM crre u;vraJibHbIX rrpvrcrroco6Jie HMM. 

Bce M rrau;vre HTaM 6bIJia BbIIT0JIHe Ha apTp0CK0ITM­

q e cKaR aJIJI0rrJiacTvrKa 3KC rro Mo,n;vrtj:rnu;vrpoBaHHOM 

M e T0,ZJ;MKe. B Ka qecTBe aJIJI0TpaHCITJiaHTa Ta MCIT0Jib-

30BaJIM aJIJiocyxomvrJivre ~JIMHHOM MaJI06epu;oB011 

MbII.IlLI;bL HaqaJiy p e K0HCTPYKTMBHoro 8Tarra orrepa­

u;vrvr rrpe,n;llleCTB0BaJia ,n;vrarH0CTvrqecKaR a pTpocKorrvrR. 

Ou;e HvrBaJivr o6~ee cocT0RHvre cycTaBa, HaJivrqvre rra­

T0Jiorvrvr MeHMCK0B, rvraJIMH0B0f0 xpR~a, rrepe,n;HeM 

KpecToo6pa3HOM CBR3 KM (IIKC) vr 3KC. Ilpvr HaJiv1qv1v1 

MX ITOBpem~eHMR rrpoB0,ZJ;MJIJ,1 C00TBe TCTBYIO~Me orre ­

pa TMBHbie rrpvr e MbI. M30JIMpOBaHHOe ITOBpem,n;e Hvre 

3KC BbIRBJieHo Bcero y 3 ( 14,3%) rrau;vreHT0B, y 5 
(23 ,8%) 60JibHbIX OHO corrpoBom,n;aJI0Cb IT0Bpem,n;eHM­

eM MeHMCK0B , y 4 (19 ,1 %) - qacTvrqHbIM IT0Bpe m,n;e ­

HMeM IIKC, He Tpe 6yIO~MM ee rrJiaCTMKM. 3TMM rrau;vr­

eHTaM rrpvr orrepau;vrvr BbIIT0JIHRJIJ,1 aJIJI0ITJiaCTMKY 

T0JibK0 o,n;Ho11 CBR3KM - 3KC. B ocTaJibHbIX cJiyqaJix 

Tpe6oBaJIOCb I1JiaCTv1qecKoe 3aMe~eHMe ~BYX J,1JIJ,1 

Tpex CBR30K 0,ZJ;H0BpeMeHH0 (pvrc. 5 ). 
1-I T06br 06Jierqv1Tb BM3yaJIM3au;vrm MecTa rrpr,mperr­

Ji e HMR 3KC K 60Jibllle 6epu;oB011 K0CTM 1,1 yBeJivrqvrTb 

MaHvrrry JIRTMBHbie B03 MO.IB'.HOCTM xvrpypra cpopMvrpo­

BaJIM ~orroJIHMTe JibHhlM 3a~HeMe~v1aJibHhlM ,n;ocTyrr 

(rropTaJI). IIocJie rrpoBe~eHMR peBM3MM Me.IB:MbI~eJI­

K0B0f0 rrpocTpaHCTBa rrpvr IT0M0~J,1 BbIKYCbIBaTeJieM, 

llleMBepa J,1 8JieKTpope3 eKT0pa y ,n;aJIRJIJ,1 py6u;oBO J,13-

MeHeHHYIO KY JibTIO 3KC. IIocJie e e vrcceqem-rn v1 rro,n;­

roT0BKM JI0.IB:a ,ZJ;JIR cpopMvrpoBaHMR TM6MaJibHOf0 T0H­

HeJIR B cycTaB BBO,D;li1JIJ,1 HarrpaBVITeJib J,13 CTaH,n;a pT­

H0f0 Ha6opa ,ZJ;JIR rrJiaCTMKM 3KC. KpmqoK 6oJibllle-

6epu;oBoro HarrpaBvrTeJIR rrpoB0,ZJ;MJIM 3a 3a~HMM Kpa11 

ITJiaT0 60JibI.Ile6epu;oBOM K0CTM B rrpoeK~J,1J,1 3a~He11 

RMKM TaK, qT06bI ITOCJie,ZJ;HMM HaX0,ZJ;MJICR y 0TMeTKM 

«15 » KpIOqKa . 

C rroM0~bIO Hero rrpoB0,ZJ;MJIM crr1,1u;y-ttarrpaBv1-

TeJib , rrpe,n;BapvrTeJibH0 cr1,16aR orrepvrpyeMyIO K0Heq­

H0CTb rro,n; yrJI0M 90° B K0JieHH0M cycTaBe, ,n;o yrropa 

B yKa3a TeJib u;e JIM Ha pa6oqe11 qacTM ttarrpaBvrTeJIR. 

II pvr 8T0M Ha qaJI0 TM6MaJibHOfO T0HHeJIR cpopMMpo­

BaJIM JiaTepaJibHee J,1 HM:>Ke 6yrpvrCTOCTJ,1 60Jibllle-

6epu;oBOM K0CTM. Y f0JI HaKJI0Ha T0HHeJIR K TM6vraJib­

H0MY rrJiaTo cocTaBJIRJI 55°. Ilpvr co6JIIO,n;eHMM 8Tvrx 

ycJIOBMM pvrCK rrepeceqeHMR HarrpaBJieHMR CITMIJ;bl J,1 

xo,n;a TIA CBO,D;MTCR K MMHMMyMy. 3aw;vrTHMK TIA BB0-

,n;vrJivr B 3a,ZJ;Hli1M OT ,n;eJI KOJieHHOfO cycTaBa qepe3 ,n;o­

IT0JIHMTeJibHbIM 3a,n;HeMe,n;vraJibHbIM ,ZJ;0CTyrr. 3a TeM 

rro,n; apTp0CK0rrvrqecKMM K0HTp0JieM K0Heu; CITMIJ;bl 

« r-rn,n;eBaJivr » Ha Havr6oJiee 6JIM3KO K HeMy pacrroJio­

meHHoe 0TBepcTMe pa6oqe11 qacTM ycTpOMCTBa ,D;JIH 

3a~MTbI TIA (pvrc. 6). 
,I(JIR rrpoBe,n;eHMR 6e,n;peHHOfO T0HHeJIR Tpe6oBaJI­

CR ,ZJ;0IT0JIHMTeJibHbIM ,ZJ;0CTyrr rrp0KCMMaJibHee Me~M­

aJibH0f0 Ha,ZJ;MbI~eJIKa 6e,n;peHHOM K0CTM. C u;eJibIO 

MMHli1MM3aQMli1 orrepau;vroHHOM TpaBMbI pa3pe3 ocy~e­

CTBJIRJIJ,1 ~opcaJibHee m. vastus medialis. IIocJie yc­

TaH0BKM 6e,n;peHHOfO HarrpaBMTeJIR crrvru;y rrp0B0,ZJ;MJIJ,1 
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Pwc. 3. MPT-KapT1rna pa3pbrna 3KC. 

Pwc. 4. P eHTre­

Horp a tj:rn.H KO­

JieHHoro cy cTa­

Ba C Harpy3KOM 

,r:i; JI R ou; eHKI1 

cTerreH11 3a,z:i;He­

r o cM eru; eHI1.H 

roJieH11. 

CHapymvr BHYTPb (peTporpa,n;Ho), T . e. li13 yKa3aHHOf O 

~0CTyrra B KOJieHHbIM cycTaB (pli1C. 7 ). 
,I(MaMeTp K0CTHblX TOHHeJieiii 06brqHo C00TB e T­

CTB0BaJI ,n;vraMe Tpy IT0,ZJ;f0T0BJieHH0f0 aJIJI0Tpattc­

ITJiaHTa Ta vr C0CTaBJIRJI 8 MM. II pe,n;Ba pvrTeJibH0 rro,n;­

fOTOBJieHHbIM aCCMCTeHT0M aJIJI0TpaHCITJiaHTa T rrpo­

B0,ZJ;li1JIJ,1 B ccpopMMpOBaHHbie T0HHeJIM TaKme peT­

porpa,n;H0 (pvrc. 8). 
TpaHCITJiaHTa T Cl)MKCMpOBaJIM B 6e,n;peHHOM KOC TM 

MHTepcpepeHTHbIM 6vro,n;erpa,n;vrpye MbIM BMHT0M J,13 

ITOJIMMOJIOqHOM KMCJI0Thl 6e3 ,n;o6aBJieHMR TPMKaJib­

u;1,111cpoccpa Ta. IIocJie cr1,16aHMR B K0JieHH0M eye Ta B e B 

90° J,1 BbIBe,n;eHMR roJieHM J,13 3a,n;Hero IT0,ZJ;BbIBMXa ocy ­

~eCTBJIRJIJ,1 Cl)MKcau;vrIO aJIJI0TpaHCITJiaHTa Ta B 60Jib­

I.Ile6epu;oBOM T0HHeJie ( TaKme C MCIT0Jib30BaHvreM 61,10 -

Pwc. 5. CTpy K­

Ty pa (B o/o ) 
rr o Bp e m,z:i; e H11 i1: 

KarrcyJibH O­

CB.H3Q"qHoro arr­

rra pa Ta y rrau;11-

eHTOB rrpocrreK­

TI1B Ho i1 rp y rr­

ITbI. 

19 14 

1 - 3KC + xoH,n;p oMamu.J;i,1.H , 2 - 3KC + xoH,n;poMaJIHU:I1H + 
M e H11c K (11) , 3 - 3KC + qa cTW--IHbIM pa3pbm ITKC, 4 - 3KC + 
ITKC, 5 - 3KC + o,n;H a 113 6oKOBbIX CBH30K, 6 - 3KC + ITKC 11 

O,ll;Ha 11 3 60KOBbIX CBH30K. 
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P11c. 6. CxeM a (a) J.1 J.1H T pao n e paU,J.10 HHaH Ka PTJ.1H a ( 6) tj:mKCaIJ,J.1J.1 CTIJ.1 IJ.b l-npoBO,[(HJ.1Ka ,[(JIH cpop MI1pOBamrn TJ.16J.1aJibHOro 

KOCT HOr O TOHHeJIH B 3 aI.IJ:J.1T HJ.1Ke TIA . 

PMC. 7. M ttT p aon e paU,J.10 HHaH Ka PTJ.1H a cp o pMI1p OB a HJ.1H K OCTHOro T OHHeJIH B 6e,n:peHH011 KOC TJ.1. 

,IJ;erpa,D;MpyeMor o BMHTa ). 3a TeM IT0,Il; BM3yaJibHbIM K0H­
TP0JieM ou;eHMBaJIM TO Hye TpaHerrJiaHTa Ta M eTa6MJib­
H0eTb K0JieHH0r o ey eTaBa rrpM IT0M0I.IJ;M KJIMHW-IeeKMX 
TeeT0B. Orrepau;MIO 3aKattt--IMBaJIM HaJimKeHMeM 3a,IJ;­

He eTa 6MJIM3MpyIOI.IJ; ero opTorre,IJ;w--IeeKoro TyTopa 
«M edi PTS» Ha epoK 4 He,IJ; rrpM M30JIMpoBaHHOM rrJia­
eTMKe 3KC MJIM ,IJ;0 6 He,IJ; rrpM rrJiaeTMKe ,IJ;Byx MJIM 
6oJiee eBH30 K K0JieHH0r0 eyeTaBa. IIau;MeHTaM peK0-
MeH,IJ;0BaJIM IT0Jib30BaHMe K0eTbIJIHMJ/1 Ha Beeb rrepM0,Il; 
MMM0 6 MJIM3aIJ;MM. 

B paHHeM rroeJieorrepau;M0HH0M rrepM0,IJ;e BbIIT0JI­

HHJIM peHTreHorpaqmIO K0JieHH0ro eyeTaBa B ,IJ;BYX 

eTaH,IJ;a pTHbIX rrpoeKLI;MHX. 
CoeTOHHMe rrau;MeHTa ou;eHMBaJIM erryeTH 4-6 He,IJ; 

rroeJie orrepau;MM ( eHHTMe MMM06MJIJ!13MpyIOI.IJ;ero op­
Te3a ), 3aTeM - qepe3 6 M 12 Mee. 
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PMc. 8. I1poBe,n:eHJ.1e aJIJIOTpaHc­

n JiaHTaTa 3KC B npe,n:BapJ.1TeJibHO 

C cp Op M J.1 p OB a H H bl 11 6 e .n: p e H H bl 11 

KOCTHbl11 TOHHe Jib. 

Pe3yJibTaTbI KJIMHJ!IqeeKoro OeMOTpa , peHTreHOJIO­

fJ;IqeeKMX M MPT-MeeJie,ri;oBaHMM cpMKeMpoBaJIM eo­

rnaeHo rrpoT0K0JIY IKDC 2000. Cy6neKTMBHYIO ou;eH­
KY cpyHKLI;MM K0JieHH0ro eyeTaBa rrp0B0,Il;MJIJ/1 no orr­
poeHMKY IKDC M umaJie Lysholm - Gillqist. Bb1pa­
meHH0eTb 6oJieBoro eMH,D;p0Ma ou;eHMBaJIM rrpM IT0M0-
I.IJ;M BM3yaJibHOM aHaJioroBOM umaJibI (BAIII). 

Bee TPM ,IJ;oKyMeHTa 3arroJIHHJIMeb rrau;MeHT0M ,IJ;0 
orrepau;MM M B epoKM qepe3 6 M 12 Mee rroeJie orrepa­
IJ;MM. 

"9:epe3 12 Mee rroeJie orrepau;MM rrau;MeHT0B o6eJie­
,IJ;0BaJIM peHTreH0JI0fJ!IqeeKM ,IJ;JIH ou;eHKJ/1 eTerreHM 3a,ri;­
Hero eMeI.IJ;eHMH roJieHM, rrpM HaJIJ;IqJ;IJ;I IT0Ka3aHMM 

BbIIT0JIHHJIM MPT K0JieHHoro eycTaBa. 

CTa TMeTJ!IqecKyIO o6pa60TKY ,ri;aHHbIX rrp0B0,Il;MJIJ/1 
rrpM rroM0I.IJ;M rrporpaMMHoro aHaJIM3a SPSS Sta tis ties 
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e Menonb30BaHMeM eTaTMeTMt.JeeKoro KpMTepMH 

Wilcoxon. 

PE3Y JlbTATbl 

Ilo pe3ynbTaTaM KnMHW-IeeKoro M p eHTreHonorM­
t.JeeKoro o6ene,n:oBaHMR y Beex nau;11eHTOB ,n;11arHoeTM­
poBaHa xpOHMt.JeeKaR 3a,D;HRR HeeTa6MnbHOeTb KOneH­
HOro eyeTaBa. Ilp11 aHan113e eTeneHM HapyrneHMR 
cpyHKIJ;MM KoneHHoro eyeTaBa no npoToKony IKDC 
K rpynne C 6bWM OTHeeeHbl 12 nau;MeHTOB, K rpyn­
ne D - 9. Bee nau;MeHTbI rpynnbI D MMenM eonyT­
eTBYIOIJJ;Me noBpe.m,n;eHMR TIKC M/MnM KonnaTepanb­
HbIX eBH30K. 

Cpe,n:HMJ/1 6ann no onpoeHMKY IKDC ,n;o orrepau;MM 
eoeTaBMn 46 ,8 0±18,07 , no rnKane Lysholm - Gillqist 
- 51,62±20,34. EonM B KOneHHOM eyeTaBe pa3nMt.J­
HOJ/I MHTeHeMBHOeTM 6eenOKOMnM Beex rrau;MeHTOB B 
rpynne: ee Bbrpa.meHHOeTb no BAIII Ba pbMpOBana OT 
2 ,n;o 8 6annoB, eoeTaBMB B epe,n;HeM 4,29±1,71 6anna. 

,UnMTenbHOeTb onepau;1111 HanpHMYIO 3aBMeena OT 

ee o6neMa. B enyt.Jae M30n11poBaHHOM nnaeTMKM 3KC 
BpeMR BMernaTenbeTBa eoeTaBMnO 91,8±21,4 MMH, a 
npM O,D;HOMOMeHTHOJ/1 nnaeTMKe HeeKOnbKMX eBH3OK -

121,6±31 ,3 MMH. 
OT,n:aneHHbie p e3ynbTaTbI He y,n;anoeb OTene,D;MTb 

y 1 nau;MeHTa no npMt.JMHe OTeyTeTBMH e HMM eBH3M. 

"9:epe3 6 Mee noene onepau;MM epe,n;HMM 6ann no 
onpoeHMKY IKDC eoeTaBMn 68,64±10 ,13 , no rnKane 
Lysholm - Gillqist - 73,84±11,16 , t.JTO eTaTMeTM­
t.JeeKM 3Hat.JMMO (p < 0,05) Bblllle , t.JeM ,D;O onepaTMBHO­
ro BMerna TenbeTBa. 

"9:epe3 ro,n; noene onepau;1111 nono.m11TenbHaR ,n:11-
HaMMKa eoxpaHHnaeb (p<0 ,01): epe,n;HMJ/1 6ann rro 
IKDC eoeTaBMn 77,23±8,03, no rnKane Lysholm -
Gillqist - 81 ,08±8,64. 

AHanM3 ,n;aHHbIX no o6eMM lllKanaM n03BOnMn e,n:e­
na Tb 3aKnIOt.JeHMe' t.JTO Menonb3yeMblJ/I Ha MM erroeo6 
one pa TMBHOro net.JeHMH xpOHMt.JeeKOJ/1 3a,n:HeJ/I M MHO­

ronnoeKOeTHOJ/1 HeeTa6MnbHOeTM KoneHHOro eyeTaBa 
o6eenet.JMBaeT 3Ha t.JMTenbHOe y nyt.JrneHMe ey6neKTMB­
Horo eoeTOHHMH nau;MeHTa M nOBbIWaeT Ka t.JeeTBO ero 
.JKM3HM, yBenMt.JMBaR TOnepaHTHOeTb K q:>M3Mt.JeeKMM 

Harpy3KaM. 
AHanorMt.JHaH KapTMHa Ha6nIO,n;anaeb 11 np11 ou;eH­

Ke Bbipa.meHHOeTM 6onM B KOneHHOM eyeTaBe B noe­
neonepau;MOHHOM nep110,n;e. Eonb noene onepau;1111 eo­
xpaHMnaeb TOnbKO y 1 nau;MeHTa. B oeTanbHbIX eny­
t.JaHX OHa 3Ha t.JMTenbHO yMeHblllMnaeb, ee MHTeHeMB­

HOeTb no BAIII t.Jepe3 6 Mee He npeBbre11na 4 6an­
noB, eoeTaBMB B epe,n;HeM 2,8± 1 6ann. -c:.repe3 12 Mee 
noene onepau;1111 6on11 He 6een0Ko11n11 5 nau;11eHTOB, 
a y oeTanbHbIX He npeBbirnanM ou;eHKY B 4 6anna 
(epe,n;HMJ/1 6ann 1,7±1,2). Ilono.m11TenbHaH ,n;MHaMM­
Ka Bbrpa.meHHOeTM 6on11 6bwa eTaTMeTMt.JeeKM 3Ha­
t.JMMa (p<0 ,05). 

PeHTreHonor11t.JeeKoe 06ene,n;oBaH11e no on11eaHHOM 
Bblllle MeTO,D;MKe 6bWO npoBe,n;eHO TOnbKO nau;MeHTaM, 
npO.!KMBaIOIJJ;MM Ha TeppMTOpMM CaHKT-IleTep6ypra 
M .TTeHMHrpa,n;eKOJ/1 o6naeTM (11 t.JenoBeK). B 10 113 11 
enyt.JaeB 3a,D;HMJ/I nO,D;BbIBMX roneHM npM Harpy30t.JHbIX 
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TeeTax eoeTaBMn OT 2 ,D;O 5 MM, t.JTO paeu;eHMBanoeb 
HaMM KaK xopOlllMJ/1 M y ,D;OBneTBOpMTenbHbIJ/1 pe3y nb­

Ta T npM OTeyTeTBMM ey6neKTMBHbIX .mano6 Ha Hee Ta -
6MnbHOeTb. B 1 Ha6nIO,n:eHMM 3a,D;HHR HeeTa6MnbHOeTb 
eoeTaB11na 8 MM, a pe3y nbTa T nnaeTMKM 3KC paeu;e­
HeH Ha MM KaK Hey ,D;OBneTBOpMTenbHbIJ/1 ( rpynna D no 
npoToKony IKDC ). 

B u;enoM t.Jepe3 12 Mee p e3y nbTa TbI no npoToKony 
IKDC 2000 ou;eHeHbI ene,n;yIOIJJ;MM o6pa30M. K rpynne 
A (xopOlllMJ/1 pe3ynbTaT) 6bWO OTHeeeHO 11 (55%) na­
u;MeHTOB, K rpynne B (6nM3KMM K xoporneMy pe3ynb­
TaT) - 6 (30%), K rpynne C (y,n;oBneTBop11TenbHbIJ/I 
p e3ynbTaT) - 2 (10%) 11 K rpynne D (Hey,n:0BneTBo­
p11TenbHbIM p e3ynbTaT) - 1 (5%). 

fpynny epaBHeHMH (peTpoeneKTMBHYIO) eoeTaBM­
nM nau;11eHTbI, KOTOpbrM nnaeTMKa 3KC BbmonHHnaeb 
no eTaH,n;apTHOM MeTo,n:11Ke B PHI1I1TO MM. P.P. Bpe­
,n;eHa B nep110,n; e 2006 no 2010 r. Ilo,n:po6Ho oT,n;aneH­
Hbie pe3y nbTa Tbl net.JeHMR 8TOJ/I rpynnbI nau;MeHTOB 

npe,n;eTaBneHbI HaMM paHee [27]. ,Uo onepaTMBHoro 
BMerna TenbeTBa epe,n:HMJ/1 6ann no onpoeHMKY IKDC 
B peTpoeneKTMBHOJ/1 rpynne eoeTaBMn 42 , 7 5± 15 , 12, a 
np11 ou;eHKe oT,n;aneHHoro pe3ynbTaTa - 74,44±13,83, 
no rnKane Lysholm - Gillqist - 43 ,9 ±20 , 75 11 
81,33±13,38 eooTBeTeTBeHHO (p<0,05). ,Uo onepau;MM 
Bbrpa.meHHbie 6on11 (6onee 5 6annoB no BAIII , epe,n;­
HMJ/1 6ann 5,8±2,1) 6eenOKOMnM 60% nau;MeHTOB, npM 
8TOM B 6onblllMHeTBe enyt.JaeB OHM 3aTpy,n;HHnMeb yKa-
3aTb n0Kan113au;11IO 6on11 B KaKOM-n1160 onpe,n;eneH­
HOM OT,n:ene KoneHHOro eyeTaBa. B OT,n:aneHHOM nepM­
o,n;e 6oneBoM e11H,n;poM e ou;eHKOM 6onee 5 6annoB 6ee­
noK011n Tpex rrau;11eHTOB. II p11 8TOM B ,n:Byx 113 Tpex 
enyt.JaeB y nau;MeHTOB MMenMeb npM3HaKM nepe,n;He J/1 

HeeTa6MnbHOeTM 11 6onM OTMet.JanMeb TaK.me B nepe,n;­
HeM oT,n;ene KoneHHoro eyeTaBa. Cpe,n;HMJ/1 6ann no 
BAIII eoeTaB11n 2,5±2,2. 

B eoOTBeTeTBMM e 3aKnIOt.JMTenbHOJ/I ou;eHKOJ/1 pe-

3y nbTa Ta no npoToKony IKDC B peTpoeneKTMBHOM 
rpynne K rpynne A (xopornMM pe3ynhTaT) 6bWM OT­
HeeeHbI 7 (33,3 %) nau;MeHTOB, K rpynne B (6nM3KMJ/I K 
xoporneMy pe3ynbTaT) - 8 (38,1 %), K rpynne C (y,n;oB­
neTBop11TenbHbIJ/I pe3ynhTaT) - 4 (19%), K rpynne D 
(Hey,n;oBneTBOpMTenbHbIJ/1 pe3ynbTaT) - 2 (9 ,6 %). 
0,n;MH 113 ,D;BYX nau;MeHTOB e Hey,n;oBneTBOpMTenbHbIM 
pe3ynbTaTOM net.JeHMR (peu;M,D;MB HeeTa6MnbHOeTM , 
B03HMKlllMJ/I noene He3Ha t.JMTenbHOJ/1 nOBTOpHOJ/1 TpaB­

MbI) npoonep11poBaH nOBTOpHO (BbIITOnHeHa peBM3M­

OHHaH annonnaeTMKa 3KC) e xopornMM pe3ynbTaTOM. 
O,n;HOMY 113 nau;MeHTOB BbIITOnHeHO TOTanbHOe 8H,D;O­
npoTe3MpOBaHMe KoneHHoro eyeTaBa no npMt.JMHe npo­
rpeee11poBaHMH HBneHMM oeTeoa pTpo3a. H 11 B O,D;HOM 
enyt.Jae He 6bW MHTpaonepau;MOHHO noBpe.m,n;eH no,n;­
KoneHHbIJ/1 eoey,n;MeTO-HepBHbIJ/I nyt.JOK. 

Mbr epaBHMnM peTpoeneKTMBHYIO 11 npoeneKTMB­
HYIO rpynny no ene,n;yIOIJJ;MM KpMTepMHM: B03paeT, 

npo,n;on.m11TenbHOeTb onepau;1111 , ou;eHKM no onpoeHM­
KY IKDC, rnKane Lysholm - Gillqist 11 BAIII ,n;o one­
pau;1111 11 t.Jepe3 12 Mee noene Hee, 11exo,n;Hbre 11 KOHet.J­
Hhle cpyHKIJ;MOHanbHhle pe3ynbTaThl n o npOTOKony 

IKDC. 
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,I(JIH a Ham13a Ka:m,z::i;aH rpyrma 6hIJia pa36:vITa Ha ,n;Be 

ITO,n;rp y ITITbI: ITauyre HTbI , KOTOpbIM BbIIIOJIHHJiaCb 1130-

JIMp 0BaHHaH ITJiac T 11Ka 3KC, 11 ITau;11eHTbI , ITepeHec-

1I111e 0,D;H 0 M 0 M e H T H 0 ITJiaCTMKY ,D;BYX J1 6oJie e CBH30K. 

Y CTaH OB JieHa CTa T J1CTJ1"4 e CKJ1 3 Ha "9:MMaH pa3HJ1-

u;a rrpo,r:i;OJDKJ1T eJibHOCTJ1 BMe wa TeJibCTBa B ITO,r:i;rpyrr­

rrax c 1130JI11p o B a HHOM aJIJIOrrJiaCTMKOM 3KC. ,UJIH 

peTpocrreKTMBHOM rp y rrrrbI 3Ta BeJIJ1"9J1Ha COCTaBM­

Jia 12 3, 0 ± 3 6, 7 M J1 H , a ,D;JIH rrpocrreKTMBHOM -

95,9 ± 25,6 M J1H , T. e. pa3HJ1IJ;a cpe,r:i;HMX 3Ha"9eHJ1M 

,r:i;JI11TeJibHOCTJ1 M30JI11p o BaHHOM aJIJIOrrJiaCTMKM 3KC 

CO CTaBMJia 27, 1 M J1H (p=0,038). YMeHbilleHMe ,D;JIJ1 -

TeJib HOCTJ1 OITepau;1111 CBH3 aHO C 6oJiee Ha,r:i;e:>KHOM 

3aI.IJ;MTOM TIA OT MHTpao ITe pau;MOHHOro ITOBpe:m,z::i;e ­

H MH, a 3 Ha"9J1T J1 60Jib1ll e M CB06o,z::i;oi1 J1 yBepeHHOC­

T b IO ,z::i;e:tic T B MM o ITe p11py IOI.IJ;e ro x11pypra. KpoMe Toro, 

BbI6 p a HHOe H a M J1 ITOJIO:>Ke HMe TJ1611aJibHOrO KOCTHO ­

r o TOHHeJIH 3 Ha"4MT eJibHO o 6Jie r"4J1JIO TaKOM Tpy,z::i;o­

e M KJ1M 3Tarr o rre pau;1111, KaK ITpoBe ,r:i;e HMe aJIJIOTpaH­

c rrJiaHTa T a -qe p e3 TOHHeJI11. 
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M B rrpocITeKTMBHOM, 11 B peTpocITeKTMBHOM rpyIT­

ITe Bee cpaBHMBaeMbie IT0Ka3a TeJIM 6bIJIJ1 HaMH0ro 

Bbillie B ITOcJI·eoITepau;110HH0M ITep110,z::i;e, T.IeM ,z::i;o ITpo­

Be,r:i;eHMH orrepaTJ1BH0r0 BMelliaTeJibCTBa (p<0,01), 
'9:T0 rOB0pMT 06 3cpcpeKTJ1BHOCTJ1 J1CITOJib3yeMOM HaM11 

MeT0,D;J1KJ1 Jie"4eHJ1H xpOHMT.IeCKOM 3a,z::i;HeM H e CTa6J1Jib­

HOCTJ1. 

I1p11 cpaBHeH1111 ,z::i;aHHbIX oITpocH11Ka IKDC 11 uma­

JibI L ysh o lm - Gillqist B IT0CJieoITepau;110HH0M ITep11-

o,z::i;e 6aJIJibHbre IT0Ka3a Te JIM B ITpocITeKTMBHOM rpyITITe 

0Ka3aJIMCb Bblllie. O,n;HaKO ITPM IT0ITapH0M cpaBHeHJ1J1 

IT0,r:i;rpyrm peTpocITeKTMBHOM M ITpocITeKTJ1BHOM rpyITIT 

ITO 3TJ1M KpMTepMHM pa3HM:u;a OKa3aJiaCb CTaTJ1CTJ1-

qeCKM He3Haq11Ma (pMC. 9). 
O,z::i;HaKO paCCM0TpeHHhle HaMM 0ITp0CHJ1KJ1 0Tpa­

:>KaIOT JIMllib cy6neKTMBHYIO ou;ettKy ITau;11eHT0M pe-

3y JibTa T0B Jieqe mrn. ,I(JIH o6neKTJ1BHOM ou;eHKJ,1 Mbl 

MCIT0Jib30BaJIM ITP0T0K0JI IKDC 2000, IT03B0JIHIOIIJ;MM 

o u;eHMTb cpyHKI.J;J1IO HM:>KHeM K0HeT.IH0CTJ1 ITO C0B0KyIT­

H0CTJ1 KJIMHMqecKMX J1 pettTreH0JI0rMT.IeCKMX TeCT0B. 

PacITpe,n;eJieHMe ITau;MeHT0B 06011x rpyITIT corJiacHo 

ITP0T0K0JIY IKDC yKa3bIBaJio Ha cyw;ecTBeHHoe yBe­

JIM"4eH Me ,D;OJIJ1 xop01I1J1X pe3y JibTa TOB B ITpOCITeKTJ1B­

HOI1 rpyITITe (pMc . 10 ). 

0 BCYJK,UEHJ'IE 

AttaJIM3 pe3y JibTa TOB Jie"9eHJ1H ITau;11eHTOB peTpO­

CITeKTJ1BHOI1 rpyITITbl BbIHBJ1JI BbICOKYIO 3cpcpeKTJ1B­

HOCTb MCITOJib3yeMoro TOHHeJibHOro MeTo,n;a aJIJIOITJiac­

TJ1KJ1 3KC C q)MKcau;11eI1 MHTepcpepeHTHbIMJ1 BJ1HTa­

MM. IlOJIO:>KMTeJibHaH ,D;MHaMJ1Ka B ITOCJieOITepau;110H­

H0M ITepM0,D;e Ha6JIIO,D;aJiaCb KaK ITO cy6neKTJ1BHbIM, 

TaK J1 o6neKTMBHbIM ITa paMeTpaM. TaKMM o6pa30M, 

ITpe,r:i;ITOCbIJIOK K J13MeHeHJ1IO MeTo,r:i;a cp11Kcau;1111 TpaHC­

ITJiaHTa Ta Ha MM He BbIHBJieH0. 

Ha BbIIIOJIHeHMe OITepau;MM ITO OITTJ1MJ1311pOBaHHOI1 

MeT0,D;MKe (ITpoc IT eKTMBHa.rr rpyITITa) Tpe6oBaJiocb 

MeHbllie BpeMeHM , ITp11qeM BMe lliaTeJibCTBO HM B o,z::i;­

H0M CJiyqae H e C0ITp0 B 0:>K,D;aJI0Cb IT0Bpe:m,z::i;eHMeM IT0,D;­

K0JieHH0ro cocy,r:i;MCT0-HepBH0 r 0 ITY"9Ka. OT,r:i;aJieHHbie 

p e3y JibTa Tbl OKa3aJIJ1Cb COITOCTaBMMbl C TaKOBbIMJ1 

peTpOcITeKTJ1BHOI1 rpyITITbI , a TaK:>Ke C pe3yJibTaTaMM, 

ITpe,n;cTaBJie HHbIMJ,1 3a py6e:>KHbIMJ1 K0JIJieraMM [ 1o-12, 
14 , 16]. 3TO IT03B0JIHeT c,n;eJiaTb BbIB0,D; , qTo BHeCeH­

Hbie HaMM M3MeH eHMH B xo,z::i; OITepau;1111 cyw;ecTBeHHO 

H e BJIJ1HIOT Ha J1CX0,D;bl BMe llia TeJibCTBa. B TO :me Bpe­

MH ,D;0JIH OT JIJ1"9HbIX J,1 xop01I1J1X o6neKTJ1BHbIX pe3y Jib­

Ta T0B ITO ITP0T0K0JIY IKDC yBeJIM"4MJiacb. 

II p e,n;JI0:>KeHHaH Ha MM MeT0,D;MKa J1MeeT pH,n; 3Ha qJ,1-

MbIX ITpe11Myw;ecTB ITO cpaBHeHJ1IO C o6w;eITp11HHTOM: 

• Ha,n;e:mHaH cp11Kcau;MH CITJ1I.J;bl B ycTpOMCTBe ,D;JIH 

3aw;11Tbl TIA J1 B03M0:>KH0CTb BJ13yaJibH0ro K0HTp0JIH 

ee ITOJIO:>KeHMH ,r:i;eJiaeT HeB03MO:>KHbIM ee CMew;eHMe 

BrJiy6b MHrK11x TKaHeM 11 paHeHMe eM TIA; 
• 0ITTMMaJibH0e HaITpaBJieH11e TJ16J1aJibHOrO K0CTH0-

ro T0HHeJIH 11 yroJI cr116aH11.rr K0JieHHoro cycTaBa , yc­

TaHOBJieHHbie B xo,z::i;e TOITOrpacpo-aHa TOMJ1"4eCKOfO 8K­

CITep11MeHTa , TaKOBbI, '9:TO BepOHTHOCTb ITepeceT.IeHJ1H 

ITPOBO,D;J1MOI1 CITJ1IJ;bl-HaITpaBMTeJIH C X0,D;0M TIA KpaM­

He HJ13Ka; 
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• HeBO3MO.JKHOCTb cMew;eHMB cBepJia B 3OHY IIA ,n;o­
CTMraeTcB 3a cqeT I1CITOJib3OBaHI1B orpaHJ1qJ1TeJieM, 

yMeHbillaIOrn;Mx pa6oqyIO qaCTb CBepJia ,n;o ,7J;JIJ1Hbl 

cpopM:r1pyeMOfQ TOHHeJIH. 

• MbirneqHbIM MaCCI1B B o6JiaCTJ1 HaqaJia KaHaJia (Jia­

TepaJibHee 6yrpI1CTOCTJ1 60JiblIJe6epu;oBOM KOCTI1) ,n;o­
CTaToqHo BbipameH, qTo ITPM yrn:r1BaHJ1J1 paHbl CO3,n;a­

eT ITpe,n;ITOCbIJIKJ1 K JiyqrneMy 3amJ1BJieHJ1IO. 3TO ITO-

3BOJIBeT fOBOpI1Tb O MeHbilleM pI1CKe fHOMHO-BOCITa­

JIMTeJibHbIX OCJIO.JKHeHMM B 3OHe KpeITJieHMB B HeM 

TpaHCITJiaHTa Ta 3KC. 

• HaITpaBJieHMe KaHaJia KHYTPM cpopM:r1pyeT ycJIO­

BMB ,Zl;JIH JiyqrneM BI13yaJII13aIJ;J1I1 KOHIJ;eBOM qacTM CITJ1-

IJ;bI-HaITpaBMTeJIB B o6JiaCTM area intercondylaris 

posterior, qTo HBJIHeTCH, ITomaJiytt, Ha:r160Jiee cJiom­
HOM 3a,n;a qeM B xo,r:i;e oITepau;:r1:r1. 

CH:r1meH:r1e p:r1cKa paHeHMB cocy,n;oB ITO,n;KoJieHHOM 

o6JiaCTM B ITpou;ecce oITepau;:r1:r1 ITO3BOJIBeT x:r1pypry 

qyBCTBOBaTb ce6B yBepeHHee :r1 MeHbille BpeMeHM y,r:i;e­

JIBTb KOHTPOJIIO 3a ITOJIO.JKeHMeM MHCTpyMeHTOB. Ha­

ITpaBJieHMe KaHaJia cIToco6cTBYeT Jiy-qrneM BM3yaJI:r1-

3au;:r1:r1 MeCTa ero BbIXO,n;a B 3a,n;HeM OT,n;eJie KOJieHHOfO 

cycTaBa, a 6oJiee BepT:r1KaJibHOe ITOJiomeH:r1e ,n;eJiaeT 

ITpOTBfMBaHMe aJIJIOTpaHCITJiaHTaTa J1 ero cp:r1Kcau;:r1IO 

MeHee TPY ,r:i;oeMKOM. CoqeTaH:r1e 8TMX oco6eHHOCTeM 

ITpe,n;JiomeHHOM HaMM MeTO,7J;I1KI1 ,n;eJiaeT OITepa TMBHOe 

BMernaTeJibCTBO He TOJibKO 6oJiee 6e30ITaCHbIM, HO J1 

6oJiee TeXHJ1qecKJ1 COBeprneHHbIM, qTo CITOC06CTByeT 

MJ1HJ1MI13aIJ;J1I1 pI1CKa MeJIKMX TeXHJ1qecKJ1X ITOrpern­

HOCTeM B xo,n;e oITepau;:r1:r1. 

BhIBO,Uhl 

1. PeKOMeH,n;yeMoe ITO3I1IJ;J1OHI1pOBaHJ/Ie TI16MaJib­

HOfO TOHHeJIB C BXO,Zl;HbIM OTBepCTMeM Jia TepaJibHee 

6yrpMCTOCTJ1 60Jibille6epu;oBOM KOCTJ1 J1 ITO,Zl; yrJIOM 

55° K TI16MaJibHOMY ITJiaTO ITO3BOJIBeT 3Haq:r1TeJibHO 

OTKJIOHJ1Tb OCb TOHHeJIB OT 3OHbl paCITOJiomeHMB IIA. 
UeJiecoo6pa3Hee Bcero cpopM:r1poBa Tb TJ116:r1aJibHbIM 

TOHHeJib ITPM cr:r16aHJ1J1 KOJieHHOfO cycTaBa ITO,Zl; yr­

JIOM 90°. 
2. Pa3pa60TaHHaB MeTO,Zl;MKa, ITpe,n;ycMaTpMBaIO­

I.IJ;aB ycoBeprneHCTBOBaHHbIM CITOC06 cpopM:r1poBaHJ1B 

KOCTHbIX TOHHeJieM J1 I1CITOJib3OBaHMe op:r1r:r1HaJibHO­

ro Ha6opa MHCTpyMeHTOB ,n;JIH 3aI.IJ;MTbI IIA, ITO3BO­

JIBeT I136emaTb ITOBpem,n;eHMH 8TOM cocy,n;:r1CTOM Ma­

fJ1CTpaJIJ1. 

3. BbIITOJIHeHMe OITepau;:r1:r1 ITO ycoBeprneHCTBOBaH­

HOM MeTO,Zl;MKe ITO3BOJII1JIO CHJ13J1Tb ee ITpO)J;OJI.JKMTeJib­

HOCTb B cpe,n;HeM Ha 27 MMH. IIp:r1 8TOM OT,n;aJieHHbie 

pe3yJibTaTbI OITepaTMBHOfO BMernaTeJibCTBa He ycTy­

ITaIOT T aKOBbIM ITPM BbIITOJIHeHMJ1 CTaH,n;a PTHOfO OITe­

pa TMBHOfO BMerna TeJibCTBa. KoJI:r1qecTBO xopo w:r1x J1 

6JII13KJ1X K xopOillMM pe3yJibTaTOB (rpyITITbl A J1 B ITO 

ITPOTOKOJIY IKDC) ITPM ou;eHKe qepe3 12 Mee cocTa­

BMJIO 85%, a Hey,n;oBJieTBOpMTeJibHbIM pe3yJibTaT ITO­

JiyqeH B 1 ( 5%) Ha6JIIO,n;eHMJ1. 
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11H<l>OPMAQl1H 
IlPOBJIEMA OCTEOilOP03A B TPABMATOJIOfJ1J1 11 OPTOilE,UJ1J1 

VI Koucpepeu:c.vrn c MefK;:i;y uapo;:i;uhIM yqacT11eM 

(2-3 cpeBpaJrn 2015 r., Moc1rna, IJ;MTO) 
Op2a1-1,u3amopbl: 

MMHMCTepcTBO 3,z:i;paBooxpaHeHMH pep , 

¢fBY «U eHTpaJibHbIM Hay qHo-11ccJ1e,ri;oBaTeJ1bCK11r1 HHCTMTYT TpaBMaToJ1or1111 11 opTorre,z:i;1111 
MM. R .H. Ilp 11op0Ba» MMH3,z:i;paBa Pocc1111, Accou;11au;rrn TpaBMaToJioroB-opTorre,z:i;oB Pocc1111 

M ocKOBCKaH per110HapHaH accou;11au;11H Bpaqei1: rro rrpo6JieMe ocTeorropo3a 

TEMATUKA K OH<PEPEHL{UU 

• Opr aHM3a IJ;MOHHbie a crre KTbI rrpo6JieMbI 0CTe0II0-

po3a B TpaBMa T0J1or1111 11 opTorre,z:i;1111. 

• MeTa60JIJ13M KOCTHOM TKaHM B H0pMe J1 rrp11 0CTe­
orropo3e. 

• P OJib Ka qecTBa K 0 CTM B p11cKe rrepeJI0Ma . 

• P OJib KaJibIJ;MH B p11cKe pa3BJ1TJ1H 0CTeorropo3a J1 

rrep eJI0M0B Ha ero cpoHe. 

• Pery JIHD;MH MeTa60JIJ13Ma KOCTHOM TKaHM B H0pMe 
11 ee Ha py rneHMH rrp11 ocTeorropo3e. 

• MeTO,lJ;bI HeJ1HBa3J1BHOI1 ,z:i;11arH0CTJ1KJ1 0CTeorropo-

3a 11 rrpomo311poBaH11H p11cKa rrepeJI0M0B (FRAX, 
ou;eHKa cTpyKTYPHhrx rrapaMeTpoB, YJibTpa3ByKo­
BaH ,z:i;eHCMT0MeTpMH, MCCJie,ri;oBaHMe MapKepoB K0-
CTHoro MeTa6oJIM3Ma ). 

• OcTeorropo3 11 iTepeJIOMbr ( 8rr11,z:i;eM110J1or11H, cpaK­
T0pbr pMCKa , rrporH0311p0BaHMe , rrpocp11J1aKTJ1Ka J1 

J1eqeH11e). 

• Ila,z:i;eH11e 11 rrepeJI0Mbr. 

• Ca pKorreHMH 11 ocTeorropo3. 

• JieqeH11e 11 rrpocp11J1aKTMKa ocTeorropo3a (KaqecTBo 
JKJ13HJ1 , CHM:>Ke HMe CMepTHOCTM). 

• 'Pa pMaK0J10r11qecKa.H K0ppeKIJ;MH Ha pyrneHMM Me­

Ta60JIJ13Ma KOCTHOM TKaHM rrp11 rrepBJ1qHoM CMC­
TeMH0M 0CTeorropo3e. 

• POJib TpaBMaT0JI0ra-opTorre,z:i;a B ,z:i;11arH0CTJ1Ke oc­

Teorropo3a 11 rrpocp11J1aKTMKe rrepeJI0M0B Ha ero 
cpoHe. 

• OcJio:mHeHMH rrp11 cpa pMaK0Teparr1111 ocTeorropo3a. 

• OcTeorropo3 11 ocTeoa pTpo3. 

• AcerrT11qecKJ1I1 HeKp03 cycTaBHbIX K0HD;0B KOCTeM. 

• OcTeorropo3 11 8H,z:i;orrpoTe311poBaH11e. 

Ce1<:pemapuam: 127299, MocKBa, yJI. Ilp11op0Ba, ,z:i;. 10, UMTO, OpraH113au;110HHO-MeTo,z:i;11qecK11r1 oT,ri;eJI. 
TeJI.: 8 (495) 708-80-12; 8 (495) 601-44-07. 'PaKc: 8 (495) 708-80-11. 

E-mail: rod06@inbox.ru 11J111 cito-omo@mail.ru 
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