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CrpyKTypa onepauuii peBU3SMOHHO1 NNACTUKH
nepeaHen KpectoobpasHoOM CBA3KU: aHanu3 257 HabawaeHui

A.C. CanpsikuH, M.B. Ps6uunn, H.H. Kopanios

OIBY «HauyuoHanbHblli MeOQUYUHCKULL ucciedosamensckuli yeHmp mpasmamosnozuu u opmoneduu um. P.P. Bpedena»
Munszdpasa Poccuu, 2. Cankm-ITemep6ype, Poccus

Beedenue. B HacTosi1ee BpeMst Ha GOHe HIMPOKOTO PaCIIpOCTpaHeHNsI PeKOHCTPYKIMY MTepefHel KpecTo0OpasHO CBSI3KU
(TIKC), HeCMOTpSI Ha TOBOBHO BBICOKME ITOKA3aTeNy YCIeIIHbIX MICXO0B, BO3PACTaeT MOTPEeOHOCTh B PEBU3MOHHBIX PEKOH-
CTPYKLMSIX, KOTOPbIe 60Jiee CJIOXKHBI, YeM IepBUYHbIE BMellaTeTbCTBa.

Ilenv uccnedoeanuss — M3YYUTb CTPYKTYPY OIepaiuii peBU3MOHHOI PEKOHCTPYKLUUM TepeqHeit KpecTooOpasHOi
CBSI3KH, OTIPEJIeUTh POJIb TOBTOPHOI TPaBMbI B IPUUMHAX HECOCTOSTENbHOCTY ITePBUYHOTO TPAHCIIJIAHTaTa, 06beM BMe-
LIATeNbCTB, & TAKXKe CPOKM C MOMEHTA BBIIIOJIHEHMS IIpeIIIeCTBYIOIIei onepanuu.

Mamepuan u memodsi. IIpoBefieH peTpo- 1 MPOCIEeKTUBHBIN aHamu3 257 peBU3MOHHBIX peKoHCTpyKumii [TKC y 234 ma-
UMeHTOoB, BbirtoniHeHHbIX B HMULL TO nm. P.P. Bpenena c¢ 2011 no 2021 r. UcciiemoBaHne BKIOYAIO OLIEHKY TTOJI0OBO3PACTHOTO
COCTaBa MALMEeHTOB, IPUYMH BBITOTHEHHBIX PeBU3NIL, 06beMa 1 0COGeHHOCTe! BMeIIaTeNbCTB, & TAKKE CPOKOB C MOMEHTA
BBITIOJIHEHUS TIpeLIIecTBYOIel peKoHCTpyKimm TTKC.

Pesynvmamest. OTMeueHa TeHIEeHLMSI K eXerofHOMY DOCTY KOJIMYECTBA BBINIOIHSIEMBIX PEeBM3MOHHBIX PEKOHCTPYK-
uuii TIKC, mpuyem mMenuaHa CpoKa BBIIIOJHEHMS peBU3UM cocTaBisieT Bcero 4,0 roga. Cpeliu MauyeHTOB, KOTOPbIM BbI-
TIOTHSITACh peBM3MOHHAsT peKoHCTpyKumst ITKC, mpeobiamanu MyskumHblI (75,2%), a MenuaHa Bospacta cocraBuia 31,0 rog,
(25,0-36,0 siet). Cpeny mpuuMH peBU3MOHHOI IacTuky [TKC Ha mepBoM MecTe Obljia TOBTOPHAsI TpaBMa, OJHaKO B 38,9%
HaAO/TI0eHMIT OHA OTCYTCTBOBAA. [Ial[MeHThI, MOMYUYMBILME TOBTOPHYIO TPABMY BO BpeMs 3aHSATUII CITIOPTOM, ObUIM LOCTO-
BEPHO MOJIOKe OCTalbHOI KOropTsl (p = 0,005). Hanbonee momyasipHbIMU MPU PeBU3MOHHOM peKoHCTpyKuyy [TKC 6b11m
TPaHCIUIAHTAThI aJUIOT€HHOTO ITPOMCXOKAEHNS: OHM MUCITOJIb30Ba/IMCh B 53,0% cirydasix mepBUYHbBIX peBu3uiit u B 60,9% 1o-
BTODPHBIX PeBU3MIi. BOMBIIMHCTBO peBU3MOHHBIX peKOHCTPYKUMit ITKC (95,7%) BBITTOMHSIOCH OLHOATAITHO, U TOJBKO B 4,3%
CIy4aeB IIPYMEHSIICS ABYXITaITHbIN ITOAXOI.

3axnouenue. HecMOTps Ha TO, YTO OCHOBHBIMU IIPUUYMHAMM PEBU3MOHHBIX peKOHCTPYKUMii ITIKC SBMImCch MOBTOPHBIE
TpPaBMbl, CYI[eCTBEHHAs OJIs MAlMEeHTOB HY)KIAlIach B JAHHOM BMeIlaTelbCTBe 6e3 MOBTOPHOTO MOBPEXAEHNs, YTO 00-
YCJIOBJIEHO MOTPEIIHOCTSIMY BBITIOJIHEHMS TEPBMYHOIO BMeIllaTelbCTBa. TakuM 06pa3oM, sl CHYOKEHUS TPEHAA K YBeIu-
YeHUIO TIOAO0OHBIX Olepalnii HeO6XOOMMO CO3/laHMe CUCTEMbI TPOMMUIAKTUKY TOBTOPHBIX TPABM Y IIPOOTIEPUPOBAHHBIX
Mal/eHTOB, a TAK)Ke COBEePIIeHCTBOBaHMe TeXHOJIOT M1 IIepBUYHOIO BMellaTe/lbCTBa.
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Trends in Revision ACL Reconstruction: Analysis of 257 Procedures
Aleksandr S. Saprykin, Mikhail V. Ryabinin, Nikolai N. Kornilov

Vreden National Medical Research Center of Traumatology and Orthopedics, St. Petersburg, Russian Federation

Background. Despite the anterior cruciate ligament reconstruction (ACL-R) is considered to be routine and successful
procedure the burden of patients who needs revision surgery is growing worldwide.

Purpose — to describe the gender and social-demographic characteristics of this cohort of patients, analyze the reasons
leading to revision ACL-R (re-ACL-R), estimate survival-ship of primary procedure as well as highlight clinically relative
aspects of revision surgery.

Methods. The database of Vreden Orthopaedic Center for the period from 01.01.2011 to 31.12.2021 searched for patients
admitted for re-ACL-R. 234 patients (257 knees) agreed to take part in the study. Patient records with surgery reports,
clinical exams and PROM’s were analyzed.

Results. There was a tendency to annual increase of re-ACL-R while the time between primary and revision procedures
was just 4.0 years in average. Young males dominated among re-ACL-R cohort (75.2%, 31.0 years). The acute trauma prevailed
over other reasons of ACL-R failure however, it was absent in 39.1% of cases. Patients who injured performing sports were
significantly younger than the rest of the cohort (p = 0.005). Allografts were the most popular choice both for first re-ACL-R
(53.0%) and re-revision ACL-R (60.9%). Interestingly that majority of re-ACL-R were performed in one stage while two-
staged approach implemented only in 4.3% of cases.

Conclusion. The main cause for re-ACL-R is repeated injury but significant percentage of patients develops recurrence of
instability without trauma in middle-term period after ACL-R. Therefore to reduce the numbers of re-ACL-R both the proper
post-op sport injury prevention program and improvement of surgical technique are of the same importance.

Keywords: knee, anterior cruciate ligament reconstruction, revision surgery, knee arthroscopy.
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BBEJJEHUE

[ToBpeskmeHuUs nepemHeit KPeCcToobpasHOI CBSI3KM
(TIKC) sBAsSItOTCSI ONHOM M3 Haubosee yacTo BCTpeva-
IOIIUXCST TPAaBM KOJIEHHOTO CyCTaBa, 0COOeHHO cpe-
IV TTalMeHTOB MOJIOAO0To Bo3pacTta [1]. B uacTHOCTH,
ToJIbKO B CIIA exxeromHo peructpupyercs go 200 000
cryyaeB paspsia IIKC [2]. [Ipu nmepcucteHnm 60m
M pasIMYHBIX CMMIITOMOB HeCTaOMIbHOCTM IOKAa3a-
HO XMPypTMUYecKoe JieueHue, MO3BOJSIOLIee BOCCTa-
HOBUTH (YHKIMIO KOJIEHHOTO CYCTaBa U BEPHYTHCS
K IIPUBBIYHOMY JIJIs TAI[MeHTa YPOBHIO (131uecKoi
aKTMBHOCTU U CIOpTa. B CBSI3U C 3TUM PEKOHCTPYK-
uys ITKC Ha cerogHSIIHNUIA AeHb MMOJIyYm/ia IUPOKOe
pacrpocTpaHeHNe B MUDe.

Hecmotps Ha TO, uTo perkoHCcTpyKUms [IKC siBsieT-
Cs1 OBOJIBHO YCIIELIHOV OPTONeANYecKoil ornepamu-
eif, TTO3BOJISIIONIEH OOUTHCS BBICOKOI YaCTOTHI ITOJIO-
SKUTENIbHBIX MCXOHOB, IO/ HEYHLOBIETBOPUTEIbHBIX
pe3yabTaTOB C HECOCTOSTENIbHOCTHIO TPAHCIIJIAHTATA,
T10 JAHHBIM JIUTePaTypPbl, MOXKET JoCcTUraTth 17% [3].

K coskaneHnio, 1o Mepe yBeamueHus 06IIero umuc-
JIa BBITNIOTHSIEMBIX IE€PBUYHBIX peKoHCTpyKuuii IIKC
Takke BO3pacTaeT MOTPeOHOCTb U B PEBU3MOHHBIX
omnepanusax. KpyrmHble MHOTOLIEHTPOBbIE KOTOPTHbIE
MCCIeOBaHMS COOOIIAIOT O YaCTOTe PEeBU3MOHHBIX
pekoHcTpykuuit [TKC ot 1,7% no 7,7% [4, 5]. [Ipu aTom
TonbKO B CIIA exxerogHo BbINoJiHSIeTcss okoiao 13 000
peBU3MOHHBIX BMeniaTenbCcTB Ha [IKC [6].

[lomumo 3TOrO, C/lefyeT OTMETUTh TaKXKe MOBBI-
IIEHHBI MHTEepPeC K JaHHOV MMpobiieMe U B HAYYHOI
cpefie, UTO MOSKHO OLIeHUTbD IO AMHAMMKE ITyOIMKaIu-
OHHOJI aKTMBHOCTU. [IepBble eIMHMYHbIE COOOIIEHMS,
TOCBSIIEHHbIE Pa3/IMUHBIM aclleKTaM PeBM3MOHHOI
pexkoHcTpyKiuu ITKC, B 6ase PubMed maTupyrorcs Ha-
yasiom 1980-x rr. (puc. 1). Ho Haunuag ¢ 2000 r. 1 1o
HACTOSIIIET0 BpeMeHM MOKHO HaOIofaTh KpaTHbI
POCT KONMMYECTBA MyOIMKAIMIT — UX YUCIO JOCTUIIIO
19182021 1.
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Puc. 1. [uHamMuKa my6IMKalyOHHOM aKTUBHOCTH
B 6a3e PubMed 1o 3ampocy «revision ACL reconstruction»

Fig. 1. Dynamics of publication activity in the PubMed
database upon request ‘revision ACL reconstruction’
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Takum o006pa3oM, B TIOCIeIHME EeCSITUIETUS
B MMpPe 3HaUUTEeTbHO BO3POC MHTEPeC K PeBU3UOHHOT
pexkoHcTpyKIyy ITIKC Ha ¢oHe IMOBBIMIAMILENCST TT0-
TPeOGHOCTHM B ITOJOOHBIX BMEIIATEbCTBAX B KIMHIYE-
CKOJi ITpaKkTHKe BO BCeM Mupe. HaKoIJIeHHbI KIVMHU-
yeckuit orbiT B HMUL] TO um. P.P. BpemeHa mo3Bonni
MMPOAHaIM3MPOBATh OOIIYI0 CTPYKTYPY PEBU3MOHHBIX
pexkoHcTpyKiuii ITKC Ha 60/1b1I10M 00beMe MaTepuasa
U BBIACNIUTD PSIA, Haubosiee aKTyaIbHBIX aCITEKTOB, OC-
BellleHNI0 KOTOPBIX ITOCBSIIEeHa JaHHas paboTa.

Llenv uccnedosamuss — U3YIUTH CTPYKTYPY PEBU3U-
OHHBIX PEKOHCTPYKLMII IepemHeil KpecToo6pasHOi
CBSI3KM, pAaCCMOTPETh POJIb IOBTOPHOI TPaBMbI B MPU-
YHaX HECOCTOSITeIbHOCTM TTIEPBUYHOTO TPAHCIIAHTA-
Ta, 00beM BMEIIATETbCTB, & TAKKE CPOKM C MOMEHTA
BBIITOIHEHMSI TPEJIIECTBYIOIIET0 BMelIaTeIbCTBa.

MATEPHAJI 1 METO/1bl

N3  o6meii 6a3bl omepauumii HMUIT TO wum.
P.P. BpeneHa peTpo- M IPOCIHEKTUBHO ObLIa IOTY-
yeHa uHoOpMauust o 234 maiyeHTax, KOTOPbIM BbI-
noyHsnach peBusmoHHasl miaactuka ITIKC c¢ 2011 mo
2021 1. — 176 mykuuH (75,2%), 58 skeHuuH (24,8%).
MeamaHa Bo3pacTa naluyeHTOB Ha MOMEHT BbITIOJIHe-
HMSI BMellaTeabcTBa coctaBmuia 31,0 rom (25,0-36,0).
OG6I11ee YnMc/I0 OTIEPATUBHBIX BMEIIATEIbCTB Y JaHHBIX
MaIMeHTOB COCTaBMUJIO 257, 13 KOTOPBIX 234 mepBuy-
HBIX U 23 MOBTOpPHBIX (pe-peBm3uii) pesusuii I1KC.
PeTpocriekTuBHasi 4acTb MCCAeAOBaHMUS BKIIHOUasa
164 HabmogeHus, a mpocrekTuBHas — 70.

Hamu O6butM TIpOaHAIM3UPOBAHBI  CIEAYIOIINE
rnepeMeHHble: IMHAMMKA UYMCIa PEBU3MOHHBIX OIlle-
pauuit 3a ucCcienyeMblli IIepuo, HaIuumMe U xapak-
Tep TpaBM ITIOCIAe MmepBUYHONM peKoHCTpykuyuu I1KC,
BUZbI TIPMMEHSIEMbIX TPAHCIUIAHTATOB U YacTOTa UX
JCIIO/Ib30BaHMSI BO BpeMsl IEPBUUHON U ITOBTOPHOI
pekoHcTpykuyu ITKC.

CraTucTHUYECKNI aHaIn3

HakoruieHre, KOppeKTMPOBKa, CUCTeMaTu3a-
IMsI VICXOAHOVM MHbOpManuuM ¥ BU3yaaMU3aUus II0-
JIyUeHHBbIX Ppe3yJIbTaTOB OCYIIECTBASUIUCh B 3JeK-
TpoHHBIX Tabmuuax Microsoft Office Excel (2020).
CraTucTMyeckuii aHaams IMPOBOAUIICS C UCIIOIb30Ba-
HyeM nporpammbl StatTech v. 2.5.9 (OO0 «CraTTex»,
Poccus). KonmuecTBeHHbIE TOKA3aTeNIN OL€HUBANNUCh
Ha IMpeIMeT COOTBETCTBMSI HOPMaJIbHOMY paclipe-
neneHuto ¢ Tomolnbld Kputepus Ulanupo-VYuiaka
(Ipu umciae ucciaenyeMbix MeHee 50) WM KpUTEPUS
Konmoroposa—-CmupHOBa (Ipy 4nCie UCCIeIyeMbIX
6omee 50). B cayyae OTCYTCTBMSI HOPMAaJIbHOTO pac-
npefiesieHys] KOIMUYecTBeHHbIe JaHHbIe OMMUChIBAIUCH
C TIOMOILIBI0 MenyuaHbl (Me) M HMKHEro M BepXHEro
kBaptuieit (Q1-Q3).

KareropuanbHble JaHHbIE OMMUCHIBAIUCH C yKasa-
HyeM abCOIOTHBIX 3HAYEHMI M MPOLIEHTHBIX TOJIEA.
CpaBHeHMe Tpex U 6oJiee IPYIII 10 KOMMYECTBEHHOMY
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roKasaTeJito, pacripezeneHe KOTOporo OT/InM4aaoch OT
HOPMaJIbHOTO, BBIMOMHSIZIOCh C TOMOIIBI0 KPUTEPUS
Kpackena—-VYominuca, anocrepuopHble CpaBHEHUS —
C TTOMOIIBI0 KpuTepus JJaHHa C MompaBKoi Xomma.

CpaBHeHMe TPOLEHTHBIX MAOJIe Tpu aHaause
MHOTOTIONTBHBIX TAOIUIL COTPSIKEHHOCTM BBITIOMHS -
JIOCh C TTIOMOIIbIO KpuTepus 2 [lupcoHa.

PE3VJIbTATBI

[IpoaHanM3MpoOBaB UNCAO BBITIOTHSIEMBIX pe-
BU3MOHHBIX peKoHCTpyKuuit [IKC B HMUIL TO um.
P.P. Bpenena c 2011 o 2021 r., Mbl OTMETWUJIN UX TI0-
CTOSIHHBIN pocT (3a uckawodennem 2019 n 2020 rr.),
KOTOpOe O0CTUIO0 OTMeTkM 43 B 2021 1. (puc. 2).

[Tpy aHanu3e CPOKOB MpPOBeIEHUS PEBU3MOHHOM
orepanyuy OTHOCUTETbHO MOMEHTa TepBUYHOI pe-
KoHcTpyKuyu ITKC okasasoch, 4To 60Jiee IOJIOBUHBI
peBusmit (57,1%) GbUIM BBIIIOJIHEHBI B TEUEHME Mep-
BbIX 5 j1eT (puc. 3). O6pamiaeT Ha ce6st BHMMaHMe, UTO
Me/yaHa CpoKa BbIMOTHEeHMs PeBM3MOHHBIX BMellla-
TeNbCTB cocTaBuia Becero 4,0 roga (3,0-8,0).
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Fig. 2. Dynamics of revision ACL reconstructions
at Vreden Orthopedic Center
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Puc. 3. Cpoxky BhINOTHEHMSI PEBU3MOHHOM PEKOHCTPYKLIUNU
nepeqHeit KpecTooO6pa3Holi CBSI3KM C MOMEHTA TIePBUYHOI
(TpepiecTByIOIIet) onepauun, JeT

Fig. 3. Terms of revision ACL reconstruction

from the primary (previous), years

[Ipy aHanu3e 3aBUCMMOCTM BpeMeHM, MpOIUIef-
ero Mexzay ornepanusMyu, OT BUIA IEePBUUYHOTO
TPAHCIUIAHTATa OBLIM YCTAHOBJIEHBI CTATUCTUUECKU
3HauMMble pasinuus (p = 0,013) (tabna. 1). Tak, Hau-
60j1e€ BBICOKASI MeayaHa CPOKA BBITTOJIHEHUSI PEBU-
3UM HAOMIOaMach y MalyeHTOB C CUMHTETUYECKUM
MPOTE30M U ayTOCYXOXXUIbHBIM TPaHCILIAaHTATATOM
U3 CpefHel TpeTU CBSI3KM HaJAKOJIEeHHMKA C KOCTHBI-
My 6rmokamu (BTB), masnee ciemoBaiy aJlIOTPaHC-
IUIaHTaThl, ayTOTPaHCIUIAHTAThl U3  CYXOKUIUS
MOTYCYXOXXUJIbHOM U HeXXHOM Mbill (STG).

[ToBTOpHBIE TpaBMbI, MOCJIE KOTOPBIX BO3HUKIIA
HeoOXOOMMOCTh B PEBU3MOHHON PEKOHCTPYKIINU
[IKC, 6bputM oTMeueHbl y 143 manueHTOB (61,1%).
[TpudeM MOBpEXIEHMS, TIOTyIeHHbIE B OBITOBBIX yC-
JIOBUSIX, TIpeo6afany Hajl CIIopTUBHbIMM: 79 (33,8%)
u 64 (27,4%) cooTBeTCTBEHHO. [0S MaleHTOB 6e3
MOBPEXIEHNI B aHAMHe3e Mepel peBU3MOHHOI pe-
KoHcTpykuyei ITIKC XoTh 1 6bIa MeHbIIIe, HO TEM He
MeHee UX KOIMYEeCTBO ObIJIO JOCTATOUHO OOIBIINM —
91 (38,9%) maiyeHT.

[Tpu comocTaBieHny (akTa IMOBTOPHONM TpPaBMbI
C BUIOM IEpBMYHOro TpaHcmiaHtaTta (p = 0,366) u
nosa nmanuedTta (p = 0,281) HaM He ygajoCh yCTa-
HOBUTb CTAaTUCTUYECKM 3HAUYMMBIX B3aMMOCBSI3eii.
OnHako Mpu onpeneleHU 3aBUCUMOCTU HaIUUUS
M TUIIA TIOBTOPHOJ TpaBMbl OT BO3pacTa IMaleHTOB
OBLIM YCTAHOBJIEHBI CTATUCTUYECKM 3HAUMMBbIE pa3-
muuust (p = 0,005). Tak, MalueHThl C TOBTOPHO TpaB-
MOV, IIOJTYYEHHO BO BpeMsI 3aHSITUIA CIIOPTOM, ObLIN
MOJIOKE OCTaJIbHBIX (TabII. 2).

Hamu 6pu1M IpoaHATM3UPOBAHBI BUAbI ITPYIMEHSI -
€MbIX TPAHCIUIAHTATOB M YaCcTOTa UX UCIIOIb30BaHUS
Yy MalMeHTOB BO BpeMs IEPBUYHOI 1 IIOBTOPHOM pe-
koHCTpyKLyuu ITKC. CTOUT OTMETUTDh, YTO BUABI IIPU-
MeHSIeMbIX TPaHCIUIAHTATOB BO BpeMsl MEepBUYHOI
M PEeBU3MOHHONM omepauuii ObIM CXOXUMM, OJHAKO
YacTOoTa MX MCIOIb30BaHMUS CYyILIeCTBEHHO BapbUpO-
Basia. Tak, B KauecTBe TPAHCIUIAHTATOB JJIs1 3aMellle-
Hus [TKC 1CIionb30Banmch ayTOIOTUYHBIE CYXOXKMUIIMS
MOJIyCYXOXKUIBbHOM M HexkHOM mbli, (STG), cpegHeit
TPeTM CBSI3KM HAJKOJIEHHMKA C KOCTHBIMM OIOKa-
mu (BTB), cyxosxkmnme detbipexrnaBoil Mmbiiibl (QT),
CYXOXKMIMe IJIMHHOVM MajaobepuoBoii Mblibl (PL),
a/UTOTPaHCIIAHTAThI IJIMHHON Majaob6epIioBoii, 3amI-
Hell 6oJbIe6epIiOBOI MBI ¥ CBSI3KM HaJKOJIEH-
HMKA, a Takke CUHTETMUUYecKue TpoTe3bl. Bo Bpems
peBusnu u pe-pesusun IIKC xupypru yaime Apyrux
OTHaBaiM TIpefIiouTeHNe alIOCYXOXKWIbHBIM TPaHC-
IUIaHTaTaM, MO CPaBHEHUIO C ayTOCYXOXWJIUSIMU
MOJTyCYXOXKUIBbHOM U HeskHOoM Mbli, (STG) rpu mnep-
BUYHOJI PEKOHCTPYKLMM (TabI. 3).
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Tabnauya 1
AHanm3 BpeMeHM, IpouieSIiero Mexay onepauusiMmy, B 3aBUCMMOCTY OT BUJA
IepBUYHOr0 TPaHCIIAHTaTa
CpoK MexAy orepanysmu, 1eT
Bup TpaHcIiaHTaTa n p*
Me Q-9

Ayto STG 3,6 2,2-5,7 138 D agro 575  ayros1c ~ 0,026

AYTO BTB 6,0 2,8—8,4 35 pamlofaym STG = 0’421
A 4.2 2.4-6.9 41 pCMHTeTMKa—aYTO STG = 0’031

o ’ o pannofayro BTB = 0’138
CuHTeTHJecKuii npores 6,4 2,5-12,1 20 D eyprrerna — ayro s = 0,967

pcumeruka — amio = 0’218

Dysy, = 0,013

STG — cyxoskmaye TIONYCYXOKWJIbHOM M HEXHOI MbIil; BTB — cpemHsisi TpeTh CBS3KM HAIKOJIEHHMKA C KOCTHBIMU OJIOKaMI;
AJT0 — anI0CyXOKVIIbHBIN TPAHCIUIAHTAT; * — Pa3anumsi ToKa3aTesneli CTaTUCTUIeCK 3HAYVMBbI Do, = 0,013 (<0,05).

Tabnuya 2
3aBHCHMMOCTb MOBTOPHOI TPaBMBI OT BO3pacTa
I[ToBTOpHAas Bospacr, ziet “
TpaBMa n b”
Me Q-0

He 65110 33,0 25,0-38,0 91 D cnopmmmas — e suno — 02011
CriopTusHas 28,0 24,0-34,0 64 Posrronas —nesuno = 02951

p6b!TOBaﬂ—Cl‘[0pTVlBHaﬂ = 0’020
BriTOBas 31,0 26,0-37,0 79 Dos, = 0,005%

* — pas3nuMuus mokasaTeseil CTaTUCTUUECK) 3HAUMMbI Do, = 0,005* (<0,05).
Tabnuya 3
Buabl MCIOIb3yeMbIX TPAHCIUIAHTATOB, a6c. (%)
Bup TpancniaHTata IMepBuuHasg pekoHcTpyKuyst I[TIKC Pesusus ITKC Pe-peBusnus [TKC

Ayto STG 138 (59,0) 33 (14,1) 1(4,3)
AyTto BTB 35 (15,0) 70 (29,9) 8 (34,8)
Anno TP 26 (11,1) 88 (37,6) 9 (39,1)
Anno PL 15 (6,4) 35 (15,0) 3(13,1)
Anno BTB 0(0,0) 1(0,4) 2(8,7)
CuUHTeTHYeCcKuit mpoTes 20 (8,5) 3(1,3) 0(0,0)
AyTo QT 0(0,0) 1(0,4) 0 (0,0)
Ayto PL 0(0,0) 2(0,9) 0(0,0)
AyTto STG KOHTpanaTepaabHbIi 0(0,0) 1(0,4) 0(0,0)
Bcero 234 (100) 234 (100) 23 (100)

STG — cyxoxuiye TMOMYCYXOXKMUIbHOV M HEXHOM Mbimi; BTB — cpemHsis TpeTh CBSI3KM HAJKOJTEHHUKA C KOCTHBIMM OGIOKamMu;
QT — cyxosku/Iye YeThIpexIaBoit MbIIIIIbI; PL — cyxXoskuiiue IIMHHOM Maso6epiioBoii MbIIIIbl; TP — cyxoskuime 3agHeii 60/1biie6epiioBoit
MBIIIIT; AJITIO — a/UIOCYXOXKM/IbHBIN TPaHCIIIAaHTAT.
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Cpeny  a/uIOTpaHCIUVIAHTAaTOB  IpeBaJMpOBa-
JIO CYXOXWINe 3afHeil 6oyibllie6eplioBOi MBbIIIIIHI.
Bce a/utoTpaHCIUTAHTAThl OBUIM 3arOTOBJIEHBI OT-
JIleJIoM KOHCepBalyuy opraHoB M TKaHeir HMUIL TO
uM. P.P. Bpenena. [ijs cTepunmu3anyy TKaHe mpumMe-
HSUICSI aHTUCEIITUYECKMI KOMIUIEKC B MOPO30YyCTO¥-
YMBOM KUIKONM cpeme. ITomoOGHBIN MeTon ob6nafaer
ornpefe/eHHbIMM TPEUMYIIeCTBAMU 10 CPaBHEHUIO
C OPYyTMMM, TaKMMM KaK TaMma-o0JydyeHue, Taso-
obpasHasi OKUCh 3TWjeHa, Cyiabble pacTBOPBI (op-
MaJIMHA C AHTUOMOTMKAMM U TIePOKCU] BOAOPOIA.
OCHOBHBIMM [TOCTOMHCTBAMM CTEpPWIM3ALUU TIPU
TOMOILM aHTUCENITUYECKOr0 KOMIJIEKCa B MOpPO30-
YCTONYMBOI KUAKON Cpefie SIBJISIFOTCSI MPOCTOTa Xpa-
HeHMS ¥ TPAaHCIIOPTUPOBKU TPAHCIVIAHTATOB, & TAKKe
MMHMMaJIbHOE BO3[eliCTBMEe Ha CTPYKTYpy MaTepua-
JIa ¥ ero 61oIornyecKkue CBOCTBa [7].

V 6onpbmmHCTBA NanyeHToB (203 (86,8%)) BbIION-
HSJIaCh M30JMPOBAHHAsI PeBU3MOHHAS DPEKOHCTPYK-
uwmst ITKC, v TombKo B 31 ciyuae (13,2%) moTpeboBasach
KOMOMHMPOBAHHAsI oOmepanus C AOMOJTHUTEIbHON
MJIACTUKONM APYTUX CTaOMIM3aTOPOB KOJEHHOTO CYC-
TaBa: 3aJHel KpPecTrooObpas3HOoli CBSI3KM, MeIUaTbHO
M JIaTepasbHOI KoJlaTepaabHbIX CBSI30K U T.[.

[IpeumyIIeCTBEHHO XUPYpPru Mpuberaan K Me-
TOOVIKE OFHOSTAINHONM peBu3uu, u auiib B 10 (4,3%)
CJIydasix BMellaTeabCTBO MPOBOAWIM B [Ba 3Tala.
JByxaTariHasi peBU3noHHas1 peKOHCTPYKLys ITKC BbI-
TIOJTHSTACh TIPY HEOOXOOMMOCTM KOCTHO IIACTUKU
KaHayoB (5 (2,1%)), mocie CaHUPYIOIIUX OIepauui
B CBSI3Y C Pa3BUBIIMMCS OCJIO)KHEHMEM B BUJIE XUPYP-
riuyeckoii mugekuum (3 (1,3%)) 1mbo apTponmsa npu
BBIpasKEHHOM apTpodnbpo3e KOJIEeHHOro CyCTaBa, Ko-
TOPBIii BBITIONHSIJICS TIEPBBIM 3TAllOM Mepen, peBU3U-
oHHoI1 pekoHcTpykiueii [TKC (2 (0,9%)).

B 1esioM mOTpeO6HOCTh B BBIITOJIHEHUM KOCTHOJ
IJIACTUKM BO BpeMsI PEeBU3MOHHON DPEKOHCTPYKUUU
ITKC Bo3HMKIIa Bcero B 12 (5%) HabmogeHusx. [ToMumMo
KOCTHOJ TIJIaCTUKM Ha I[epBOM 3JTalle JieueHus,
B 7 (2,9%) ciydasix OHa BBIIIOIHSIACh M OMHOMOMEHT-
HO ¢ peBusmeit IIKC. B kauecTBe KOCTHOTO TpaHC-
MJIaHTaTa MPUMEHSUTNCh Yallle ryduyaThbie aJllIoTeHHbIe
(n=9), ueM ayTOJOrMUHbIE (M3 TPeOHS TOIB3A0IIHOI
KOCTM) KOCTHBbIE€ TpaHCILIaHTaThl (N = 3). KOCTHBII
medekT B obmacty OeApeHHOro KaHajia TpeboBas
MJIACTUYECKOTO 3aMellleHusT YyTb peske, 4eM OO0Jb-
mebepioBoro: 6 (2,5%) u 10 (4,2%) HabmomeHui
COOTBETCTBEHHO.

OBCY>XJEHHME

KnioueBpIMM  MOMEHTaMM, YCTaHOBJIEHHBIMM
B XOJe JAaHHOIO MCCIeJOBaHMs, CTaIM 0COOEHHOCTU
Jemorpaduueckux IMoKasaTeleil, OlleHKa POIM I10-
BTOPHOJ TpaBMbl B IIPUYMHAX HECOCTOSITEbHOCTU
TPaAHCIUIAHTATa Y BBITIOJIHEHMSI PEBU3MOHHO PEKOH-
crpykiym TIKC, mauHaMMKa KOIMYECTBA MOMOOHBIX
BMEIIATeNIbCTB M KIMHUYECKIe 0COOEHHOCTU UX pea-

AU3alMy, BKIOYAsl YaCTOTY IPMMEHEHMS Pa3INdHbIX
TPaHCIUIAaHTaTOB.

Bo-nepBbix, MOAyYeHHble HAMM JaHHbIe O pac-
npefeseHnu Mo BO3pacTy U FeHAepHOMY IPU3HAKY
MalyeHTOB, KOTOPbIM BBIMOJHSIACh PEBU3MOHHAS
pexoHcTpyKus ITKC, comocTaBuMbI C 06IIEMUPO-
BOJ1 HAYYHOI JIUTEPpaTypOIi: OCHOBHYIO YaCTh IMalu-
€HTOB COCTaBJISIOT JMIla MOJOAOr0 BO3pacTa, mpe-
MMYIeCTBEHHO MYKUMHBI [8]. [JaHHbI HaKT MOKHO
0OBSICHUTD BBICOKOI PACIPOCTPAaHEHHOCTbIO Cpenu
IaHHOJ KaTeropuu HacejleHUs CIIOPTUBHBIX TPaBM
KOJIEHHOTO cycTaBa ¢ pa3pbiBoM IIKC, Tpebyroium
ee PeKOHCTPYKIMU. DTO, B CBOIO OYepenb, co3gaeT
MpeAnoChbIKA O TTOTEHUMATbHON PEeBU3MOHHOM
orepanuu B pasjiMyHbie CPOKM IOC/e MePBUUYHOI
ornepanum.

Bo-BTOpBIX, MpOaHAMM3UPOBAHHBIM MaTepuasl
TO3BOJIMJI OLIEHUTbh HaM BJIMSIHME TOBTOPHOI TpaB-
Mbl Ha HECOCTOSITEIbHOCTb U IMOBpEeXAeHMe TpaHC-
miadHtata [IKC. B mesoM MNpuumMHBI PEBU3MOHHOM
pekoHcTpyKiuyu ITKC moCcTaTOYHO pa3HOOOpPAa3HbI,
U UX IIPUHITO OOBEAVHSITH B 60Jiee KPYITHbIE KaTe-
ropun. B yacTHOCTM, mpepjaraeTcsi OTAeIbHO pac-
CMaTpuBaTh TpaBMaTU4yeckue U aTpaBMaTuUuecKue
MpUYMHBI PEeBU3MOHHONM peKoHCTpykuuu IIKC.
B mepByl KaTeropuio BXOIST MalM€HTbI, KOTOPbI-
MM Oblaa IMOJTydeHa TMOBTOPHAs TpaBMa B pas3imy-
HBIX YCJTIOBUSIX (OBITOBBIX M/MUM CIIOPTUBHBIX), TIOCTIE
KOTOpOil ObUI OTMEUEeH penuIuB HeCcTaOMIbHOCTYU
B pe3y/ibTaTe TOBPEXAEHUS W/UIU HECOCTOSITENb-
HOCTM TpaHcIulaHTata [9]. [ons manmueHTOB, Y KO-
TOPBIX PEUUAMUB HECTAOWJIBHOCTY U TOCTeyIomast
peBusMoHHas pekoHCcTpykuus [TKC mpousomnuin no-
Cjle TOBTOPHOM TpaBMbl, cocTaBuiaa 61,1%. I1o gaH-
HBIM HAyUYHBIX PAbOT, 3TOT IOKa3aTeab HAXOOUTCS
B pefenax ot 18 o 79% [10, 11]. Ko BTOpOIJI Karero-
pUM OTHOCSITCSI IALIMeHTbI, HEYOBJIETBOPUTENbHBIN
pe3yIbTaT Y KOTOPBIX (COXPAHSIIOMASICS HeCTabWIb-
HOCTb, 00Jb, OTpPaHUYEHME AMIUIUTYAbI OBUKEHMI
B KOJIGHHOM CyCTaBe) He CBSI3aH C IMTOBTOPHBIM 31N-
30/10M TPaBMbI U TIPOSIBSIETCS B pasjiMuHble CPOKU
rocjae MepBUYHOrO OMEepPaTMBHOIO BMeUIaTe/lbCTBa.
B Hamem mcciaeqoBaHUM Ha 3Ty KaTeropuio MpuUxo-
nwiock 38,9% Habmogenunii. Hambosee yacToii mpu-
YMHO OCTIOKHEHM Y JaHHOM KaTeropuu nauyeHToB
SIBJISTIOTCSI TEXHUYEeCKMe omubku. K HMM OTHOCSTCS
HEKOppEeKTHOe TMO3ULMOHMPOBaHME KaHaIOB, a CO-
OTBETCTBEHHO, ¥ TpaHCIUIaHTaTa, a TakKXe Heaua-
THOCTMPOBAHHbIe KOMOMHVPOBAHHBIE TTOBPEXKIEHMS
IPYTUX CTAaOMIM3aTOPOB KOJIEeHHOTro cycTasa [12, 13].
Pexxe cpenm arpaBMaTMUeCcKMX IPUUMH BCTpeua-
IOTCS TIOTPEIIHOCTM B peadbuauTaLyu, O61mosormue-
ckue GhakTopsl M MHOEKIMOHHbIE OCTOKHEHMS [14].
B pamMkax JaHHOro McCC/iefOBaHMSI Mbl He CTaBUIU
repen coboii 1enb JeTanu3anun CTPYKTYPbI aTpaB-
MaTUYeCKMUX MPUUYMH HEeCOCTOSITEIbHOCTU TpaHC-
rutanTata [TKC.
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B-TpeTbux, B MogaBisioneM OONbIIMHCTBE MPO-
aHAMM3MPOBAHHBIX HaMM cirydaeB (95,7%) xupypru
nmpuberany K OTHOITAIIHON METOIOMKEe pPeBU3MOH-
Hoit pexoHcTpyKiuy ITKC. ITogo6HBIA MOAX0D MO-
3BOJISIET MCKJIOUUTH PUCKM TIOBTOPHON omepanuu
¥ aHeCTe3MONIOTMYeCKOro Mocobmsl, YMEHbIIUTD I1e-
pUOA, TIEPCUCTEHIMM HECTAOMIBbHOCTU B KOJIEHHOM
cycTaBa M CPOKM TTOTHOTO BOCCTAHOBJIEHMS, a TaKKe
MMeeT SKOHOMUYecKue npeumyiiectsa [15]. Tem He
MeHee CTOUT OTMETUTh, YTO OFHOITAIIHAs PeBU3US
IIKC He Bcerga IokasaHa ¥ BO3MOXHa TE€XHUUYECKMU.
Hamnbomnee yacToii mMpMUMHOI IBYX3TAITHON PEBU3UNA
IIKC saBisteTcs1 HeOOXOOMMOCTD IIIaCTUYEeCKOTO BOC-
ITOJTHEHMST OOIIMPHBIX KOCTHBIX Ie(heKTOB B 06/IaCT
cTapbiX KaHaynoB [16]. Kpome aToro, rmomo6Hast Tak-
TUKA IiesiecoobpasHa B YUIOBUSX BO3HUKIIEN XU-
pypruueckoii MHGeKnIunu U apTpoduodbposa. TaHHbIE
MHOT'OII€HTPOBOTO MCCAeN0BaHMsI PeBU3UMOHHO pe-
koHcTpykuuu ITKC (MARS) moka3bpIBaloT, UTO ABYX-
3TalnHasl peBM3MOHHAsE PEKOHCTPYKIMS BbIIIOTHSIET-
cs1 B 8-9% ciryuaes [17].

B-ueTBepThIX, OBUIO YCTAHOBJIEHO, YTO BO BpeMS
PEeBU3MOHHOI oOIlepaluy COXpaHsIeTCSl AOCTaTOUYHO
IIMPOKas BapMabebHOCTb MPYMEHEHMS PAa3TNYHbIX
TPAHCILIAHTATOB, HO MPU 3TOM ITpeobiamanu amio-
CYXOKUJIbHbIE MaTepuasbl, JOJSI KOTOPbIX COCTaBMIIA
52,6% BO BpeMs IePBUUHBIX peBu3mii u 60,9% mpu
pe-peBu3MAX, YTO COMOCTABUMO C ITyOIMKALUSIMU
Ipyrux aBToOpoB. Tak, Mo JaHHBIM MHOTOLIEHTPOBOTO
WUCC/Ief0BaHMsl PEBU3MOHHONM peKOHCTpyKuuu I[IKC
(MARS) 661710 BBISIBJIEHO, UTO 54% XUPYpros OTHaBa-
JIX TIpeAIioyTeHe alJIOTPaHCIUIaHTaTaM, B TO BpeMs
Kak TpU TMepPBUYHON IJIaCTUKE UX AOJs COCTaBMJIa
nunrb 27% [17]. Heo6Xomumo OTMETUTD, UTO Mpobie-
Ma BbIOOpA ONMTUMAJIBHOTO TPAHCIUIAHTATA OCTAETCS
OTKPBITOM KaK AJisI IEPBUYHO, TaK U AJIsS PEeBU3UOH-
Holi pekoHcTpyKuuu ITKC. B HayuyHOJ cpenie JaHHBII
aCITeKT MO-TIPEeKHEMY aKTMBHO OOCYKIaeTcs, HO Of-
HO3HAYHOTO OTBeTa Ha Bompoc: «Kakoil TpaHcIiaH-
TaT SBJISETCS NIPeAIIOYTUTENbHBIM?» — I10Ka He JaHO
[18, 19]. BbICOKYI0 TOMYISIPHOCTh QVIOTPAHCIUIAH-
TaTOB MOXKHO OOBSICHUTb, C OZHOJ CTOPOHBI, OTpa-
HMYEHHBIM BBIOOPOM ayToMaTepuana, a ¢ ApPyroin —
TEXHUYECKMMIU OCOOEHHOCTSIMM peanusaluy peBu-
3MOHHOV peKOHCTpyKUyM [TKC. AnoTpaHCIIIaHTaThI
3a CYeT HIMPOKOI BapuabeabHOCTM pa3sMepOB U YC-
JIOBHOJ HEOTPAHMUEHHOCTU B KOJIMUECTBE SIBJISIIOTCS
IIOBOJIbHO yOOOHBIMM IIPU BBITIOJIHEHUM DPEBU3MOH-
Hoii miactuky IKC, 0coGeHHO B YCIOBUSIX HEOOXO-
IUMOCTU MYJIbTUIUTAMEHTAPHO! PEKOHCTPYKLUUU U
3aITOJTHEHMST OTPaHMYEHHbIX KOCTHBIX AedekToB [20].

B Hamiem wucciemoBaHUM OO MYJAbTUIMTAMEHTap-
HbIX PEKOHCTPYKLMI CcOcTaBuaa Bcero 13% OT Bcex
ornepauuii peBu3noHHOM rtactuku [TKC.

Takum 06pa3soM, eKeromHbIii POCT YmMcjia pPeBU-
3MOHHBIX peKOHCTpyKUuit IIKC M KOpOTKME CpOKM,
B KOTOpbIe BO3HMKAET HEOOXOIMMOCTb BBITIOTHEHMS
TOBTOPHBIX ONepaluii, TpeGyIoT, C OTHOIN CTOPOHDI,
CO3[aHUS CUCTEeMbl MepOIpUSITUIA, HalpaBIeHHBIX
Ha MPOGUIAKTUKY ITOBTOPHBIX TPABM Y IIPOOIIEPUPO-
BaHHBIX MAI[JIEHTOB, He TOJbKO MPU 3aHATUSIX CIIOP-
TOM, HO ¥ B OBITY, a C IPYTO¥i — COBEPIIEeHCTBOBAHMS
TEXHOJIOT i TIEPBMUHOTO BMeIlIaTelbCTBA. YUUTHIBAS,
YTO B HACTosIIee BpeMs B KJIMHUUYECKON TMpaKkTuUKe
MCIIOIb3YyeTCs IMPOKUIA CIIEKTP PA3IMUHBIX METOOMUK
MEPBUYHON M PEBU3MOHHOV peKOHCTpyKuuu IIKC,
BKJIIOUAsl pasHOOOpa3Hble IMOAXOAbl K (opMMUpOBa-
HUIO KaHAJIOB, BUMIbI TPAHCIUIAHTATOB U CIIOCOOBI X
dbukcanmy, ONTUMAJIBHBIM WHCTPYMEHTOM M3yde-
HUST MOIUGUIIMPYEMBIX (PaKTOPOB PMCKa ITOBTOPHBIX
BMEIIIATeIbCTB MOT ObI CTaTh HALIVMOHAIbHBIN PETUCTP
mactukyu I[IKC. 3apybGexkHble aHaJIOrM PEerucTpoB
[KC ycriemHo GyHKIMOHUPYIOT Ha MPOTSKEHUN T10-
wIenHUX JieT B psige ctpaH [21, 22]. Co3maHue u BHe-
IpeHue TMOAOGHOTO OTeYeCTBEHHOTO PEermcrpa pe-
KOHCTpyKUyM [TKC mo3Bomuio 66l YBEJIMYUTh 00beM
JIOCTYITHOTO JJIs1 aHanaM3a KAMHUYECKOro MaTepuasa
M3 PasIMYHBIX JeYeOHBIX YUPEXKIEHNMI, YTO HEOOXO-
IMMO 7151 KaueCTBEHHOTO TOBbILIEeHUST KIMHNYEeCKOIA
Y HAy4YyHOM LIE€HHOCTM OAJIbHENIINX MCCAed0OBaHMUIA
B JAaHHOM HarpaBjieHUN.

3AK/TIOYEHHE

Cpenyu TalMeHTOB, TMOJABEPraloliuxcs peBU3U-
oHHOJ riactuke TIKC, cymecTBeHHO mpeobiamaioT
MYKUMHBI (6onee 75%). IIpuuMHOI, IPUBOISIIEN
KHEe0OXOIMMOCTY PeBU3MOHHOV peKOHCTPpYKIMu ITKC,
B GOJIBIIMHCTBE CJIyYaeB SIBJISIETCS] TTOBTOPHAS TPaB-
ma. OmHako A0Jisd MaluMeHTOB, HY>KIAIIMXCS B JaH-
HOM BMeIIIaTeIbCTBe 6e3 IOBTOPHO TPAaBMbI B aHAM-
He3e, OCTaeTCsl BeCbMa BBICOKON (38,9%), uTo uale
BCEro OOYC/IOBJIEHO TIOTPEITHOCTSIMM TTPOBEAEHMS
TEPBUYHON oOnepauyuu. B mopasmsiomem 4yucie Ha-
OIIOAeHNI XUPYPry IpUOEeralT K OJHOSTAITHON pe-
BU3MOHHONM peKOoHCTpyKuuu IIKC, yTo mmeeT mpe-
MMYIeCTBa B TeX CayyasX, KOTHa ee BBbINIOJIHEHNE
BO3MOJKHO TEXHMYECKU U He yXyZIIaeT pe3yabTar Jie-
yeHMs1. [Ionmy/asipHOCTb alJIOT€HHBIX CYXOXXUIbHBIX U
CYXOXMTbHO-KOCTHBIX TPAHCIIAHTATOB 0OYCIOB/IeHA
TeM, YTO OHM O00JIErYaloT TeXHMUYECKOe pelleHye 3a-
Jlad, KOTOPbIe CTOSIT Ilepe]; XMPypromM BO BpeMsl peBu-
3MOHHOV peKoHCTpyKuyu ITKC.
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JOITOJIHUTEJIbHASI THOOPMAIIMA

3aseneHHblli 8K1A0 A8MOP0OE

Canpsikun A.C. — KOHUENLMS U AU3aiiH UCCIeq0BaHus,
cb6op, aHAIM3 M MHTEPIpPEeTauysl IOJyUYeHHBIX JaHHBIX,
cTaTucTUyeckass o6paboTKa JaHHBIX, HANMCaHME TeKCTa
CTaThU.

PabuHux M.B. — pa3paboTKa KOHIIEIIUY U I13aiiHa nUc-
C1eOBaHMs, peIaKTUPOBaHME TEKCTA CTAThM.

Kopnunoe H.H. — KOHUEINUMS U AU3aiiH UCCIeN0BaHNS,
HaIlMCaHue U peaakKTpoBaHMe TeKCTa CTaTbU, MHTEPIIpeTa-
Vs IOJTYYeHHBIX JaHHbBIX.

Bce aBTOpBI MpoOwIn U omo6pwIn GUHATBHYIO BEPCUIO
PYKOIMCH CTaThi. Bce aBTOPBI COTTIACHBI HECTY OTBETCTBEH-
HOCTh 3a BCe aCIeKThl paboThl, YTOOBI 0OECIIeUNTh HajJie-
Kallee pacCMOTPEHME U PellleHye BCeX BO3MOKHBIX BOITPO-
COB, CBSI3aHHBIX C KOPPEKTHOCTBIO M HAJEXKHOCTBIO JII000i1
yacTu paboThl.

Hcmounuk  ¢unaucupoearus.  ABTOpPbI  3aSIBJISIIOT
006 OTCYTCTBMM BHEIIHEero GMHAHCUPOBAHMS MIPU MTPOBeEJe-
HUY UCCIIENOBAHMSI.

Kongnukm unmepecos. ABTOPBI NEKIAPUPYIOT OTCYT-
CTBUE SIBHBIX U IIOTeHUMaJIbHbBIX KOH(b.TH/IKTOB MHTEepecCoB,
CBSI3aHHBIX C ITy6G/IMKalei HaCTOSIIEei CTaTb.

Omuueckas skcnepmu3sa. He npumeHnma.

Hugopmuposannoe coznacue Ha
He Tpe6yeTcs.

nyonuxkayuio.
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