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BaxkHeiume acneKTbl peabunurauum
nonynpogeccuoHaNbHbIX CNOPTCMEHOB

nocne TpaBMbl NepefHei KpecToobpasHoi CBA3KM:
onepupoBaTb UK Het?

W.B. Ynbaros!, B.[. Mpownsakos', K.W. 3acaabko?, 10.A. LLymkun', A.B. Aranbuosa’,
W.B. Mnecosckux!, A.A. Mopososa', A.B. Hukonaesa®, A.B. ®ponosa?

1 PA3aHCKMin rocy1apCTBEHHbIA MeMLIMHCKIUIA YHUBEpCUTET UMeHM akanemmka W.N. Masnosa, PasaHb, Poccus;
2 JluneuKuii rocyaapcTBeHHbIN Negarornyeckuil yHusepcutet umenn M1.1. Cemenosa-Tan-LUawckoro, Jiunewk, Poccus;
3 PoCCHIACKMI HAaLMOHaJTbHbIN MCCIeA0BATENbCKUA MEANLIMHCKIIA YHuBepcuTeT uMenn H.W. Miuporosa, Mockea, Poccus

AHHOTALMA

B nocnepnHee Bpems nosBnsieTcs BCE 60nbLUe HAYYHbIX AaHHbIX, JOKA3bIBAIOLLMX, YTO NALMEHTbI, MOMTy4MBLUKE TPAaBMY Nepef-
Heil KpecToobpa3HoiA CBA3KM, CMOCOBHBI BOCCTaHOBUTbL CTabUIbHOCTL KOMEHHOrO CyCTaBa 3a CYET NPaBUIIbHO MOCTPOEHHOM
peabunUTaLMOHHOI NporpaMMmbl, KOTopas BKIIKOYAeT MOTOpHOe nepeobydyeHue, cobMOAeHNEe CPOKOB 3aXKMB/EHUS TKaHel;
a TaKKe 3a CYET HOBATOPCKOro NoAxoAa B GU3NYECKON Tepanum Nof00HbIX NaLMEHTOB NYTEM ASUTENbHO MMMObUM3aLmm
KOSIEHHOT0 CyCTaBa B CrieuyMasbHOM 0pTe3e B TeYeHue 4 Hef, C NoCeayroLMM NojiHbIM BO3BPaTOM 00bEMA ABUMEHWUSA B CyC-
TaBe K 10-# Hegene peabunurtaumu. Kpome Toro, HEOLHOKPATHO [LOKA3aHO B MHOMOYMCIIEHHbIX KaJaBepPHbIX, TMCTONOTMYe-
CKuX U MPT-uccnefoBaHusX, YTO NepefHAs KpectoobpasHas cBA3Ka CnocobHa K CaMOBOCCTAHOBJIEHMIO MOCNE YaCTUHHOMO
WU MOJIHOTO HapyLLUEeHUs e CTPYKTypbl. B cBA3M ¢ monyyeHWeM HOBbIX [aHHbIX HEOOXOAMMO NepecMoTpeTb CHOpPMUPOBaH-
Hble COBPEMEeHHbIe MPOTOKOJIbl OMEPaTUBHOTO JIeYeHUs B paspe3e MOTPeDOHOCTeH pasnuMyHbIX KOropT nauueHToB. B cTatbhe
paccMaTpuBaloTCA BOMPOCHI HEOOXOAMMOCTH ONepaTUBHOMO JIEYEHUs U COBPEMEHHbIE BO3MOXHOCTM KOHCEPBATUBHOM Tepa-
NuK nocne TpaBMbl NepeaHen KpecToobpasHoii CBA3KM, NpaBUa BKIKYEHUA WU UCKIIOYEHUA NALMEHTOB AJ1s ONepaTUBHOTO
NEeYeHNs, a TaKKe KIYEBbIe acneKTbl GU3NYECKOI Tepanuu Nnocne NoBpeXAeHUS nepeaHen KpecToobpasHoii CBA3KY.

KntoueBble cnoBa: nepeaHsas KpectoobpasHas cea3Ka; [KC; gusnyeckas tepanus; peabunuraums.
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The most important aspects in the rehabilitation
of semiprofessional athletes after an anterior
cruciate ligament injury: to operate or not?
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ABSTRACT

In recent times, accumulating scientific data prove that in patients who have suffered an anterior cruciate ligament injury,
their stability of the knee joint can be restored by a properly constructed rehabilitation program, including motor retraining,
compliance with tissue healing time, and an innovative approach in physical therapy by long-term immobilization of the knee
joint in a special orthosis within 4 weeks, followed by a complete return of the extent of joint movements by 10 weeks of
rehabilitation. In addition, numerous cadaveric, histological, and magnetic resonance imaging studies have proved that the
anterior cruciate ligament is capable of self-healing after partial or complete disruption. In connection with the new findings,
revising the established modern protocols of surgical treatment in the context of its needs for different cohorts of patients is
necessary. This article discusses the need for surgical treatment and modern possibilities of conservative therapy after an
anterior cruciate ligament injury, rules of inclusion and exclusion of patients for surgical treatment, and key aspects in the
physical therapy of patients with anterior cruciate ligament injury.
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HAYYHbI 0B30P

BBENEHUE

MepenHss KpectoobpasHasa cesiska (MKC) bnaropaps
CBOEMy aHaTOMMYeCKOMY MOJIOXKEHMIO BbIMOHAET QYHKLMIO
YAepKuUBaTens rofieHn 0T CMeLLieHUs BNepex, U BHYTPb, 1 bna-
rofapsi eé pony CTaHOBUTCA MOHATHBIM MeXaHW3M TpaBMbl,
npu KotopoM npoucxoaut paspeiB [MKC. Kak npaeuno, pas-
poiB [IKC sBnseTcs pe3ynbTaToM BHE3aMHOM0 TOPMOMEHMS
WM MIHOBEHHOM OCTaHOBKM Mpu bere u/unm xoabbe M3-3a
BO3/E/CTBUA BHELUHWX CUJI, HaNpUMep MpW UCMOb30BaHUM
CUNIOBOTO MPUEMA, TUMEPIKCTEH3UN B KONEHHOM CycTaBe
1 NpK PE3KOM MOBOPOTE Tefa Ha OMOPHOM Hore.

0pHaKo MexaHW3Mbl U mpuUymMHbl pa3pbiBa NKC HamHo-
ro cnoHee. [pUHUMNMANBEHO B Ka4eCTBE MPUYMH pa3pbiBa
MKC Mo3KHO BbIAENUTb NPAMYIO TPaBMy (KOHTAKTHBIN Mexa-
HW3M: yfap No rofieHn uimn bespy W BasbrycHOe MONOKEHMUE
KOJIEHHOTO CYCTaBa, COYeTaloLLeecs C BHYTPEHHEN poTauu-
eit bepa) u HenpaMyto TpaBMy (DECKOHTAKTHBbIN MeXaHW3M:
BpallieHne Ha OMOPHOM HOre, MpU PE3KOM TOPMOKEHWM,
MpW3eMIeHUN NMOCNEe NPbIXKKA, PE3KOI CMeHe HanpaBeHus
WAW OCTaHOBKe, yAape O MOBEPXHOCTb CMOPTUBHOM Mo-
Wwaaku n 1.40.). Hanbonee yactoiM npu nospexaenuu MKC
(mo 78%) sBnsietca BECKOHTAKTHbLIA MEXaHU3M TpaBMbl.
Mo paHHbIM cTatUcTUKK, B CoepuHenHbix LLiTatax exeron-
Ho nposogauTcs bonee 200 000 nnactuk MMKC, Ho nonyyatot
onepatueHoe NieveHune Tonbko 60 000 nauwmenTos [1]. Yac-
TOTa ONEpPaTUBHBIX BMELLATENbCTB MY peKoHCTpyKLumm MKC
B Poccuiickon Pepepaumn HensBecTHa.

Bo MHorux uccnegoBaHMsX YCTaHOBAEHO, YTO OCTeo-
apTPUT KOMEHHOr0 CycTaBa B KOHEYHOM WUTOre Pa3BMBAETCA
y 60-90% nuy, ¢ noBpexzaeHuamu MKC [2]. B pabore P. Neuman
€ coaBT. [2] roBopwUTCH, YTO YacToTa pa3BUTUS OCTEOApTpPUTa
KONIEHHOro cycTaBa Npy U307MpoBaHHoOM nospexaeHum MKC
HaxoauTcs B npegenax ot 0 no 13%, a npu coyetaHHOM no-
BpexaeHum MNKC u Menncka — B npepenax ot 21 go 48% [3].
Ocoboro BHMMaHUS 3acnyXuBaeT HecrnocobHOCTb aTneToB
BbICOKOTO YPOBHSA BbICTYNaTb Ha MPEXHEM YpOBHE Mnocne
coyetaHon TpaBMbl MKC u MeHucka. Tak, B uccnenoBaHum
HaumonanbHon dyTtoonbHom amry CLUA ¢yTtbonmcTbl ¢ Takoro
POAa NMOBPEXAEHNEM UMENU Kapbepy MeHbLLEN NMPOLOMIKU-
TENbHOCTU UMW NPUHUMANM Y4HaCcTUe B MEHBLLIEM KONIMYECTBE
matyen [4]. B cuctematnueckoM o063ope M MeTaaHanu3e,
nposeaéHHoM C.L. Ardern ¢ coaBt., 06HapyKeHO, YT TONbKO
81% nauveHTOB BO3BPALLAIOTCA K NOBCEHEBHOW (U3MYECKOI
aKTUBHOCTU, 65% BEPHYNMCb K CBOEMY NPEXHEMY YPOBHIO 3a-
HATUN cnopToM K 55% — K copeBHOBaTE/bHBIM BUAAM Crop-
Ta [5]. MHbIMM cnoBamu, NpMMepHO MOJOBMHA CMOPTCMEHOB
He BO3BPALLAETCA K CBOEMY MPEXHEMY COPEBHOBATENIbHOMY
ypoBHi0. B apyrom cucteMatuyeckoM 063ope 1 MeTaaHanmse
A.J. Wiggins c coaBT. 06Hapyxunu, 4To YacToTa noBTOPHOW
Tpaembl MKC nocne onepaumum coctasnset 15% ansa Bcex
naumeHToB, 21% — ecnu naumeHTbl BbiM Monoxe 25 net
1 23% — ecnn naumeHTbl 6bIM Monoxke 25 NeT U BEPHYNUCH
K 3aHaTAM criopToM | yposHa [6]. Kpome Toro, K.E. Webster
1 coast. B 2018 rogy yctaHoBWUAM, YTO NaLMeHTHl B Bo3pacTe
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PoccuicKmi MeMUMHCKIIA HypHan

[0 25 neT, KOTopbIM YxKe Bbina NpoBesieHa NOBTOPHAs PEKOH-
ctpykums MKC, umenn 27% puck tpetuyHon Tpaembl MKC [7].

B naHHoM o630pe HaMM npoaHanu3MpoBaHbl OCHOBHbIE
aKTyanbHble MUCCNEeAO0BaHMs, NOCBALLEHHBIE BO3MOXHOCTAM
KOHCepBaTMBHOI Tepanuu Nocsie YacTUYHOr0 WK MOJTHOTO
nospexaenus cTpykTypbl MKC, a TakKe KtoyeBble NOAXOAbI
B peabunuraumMm Ha KOHEYHOM 3Tane (M3M4ecKon Tepanum
y nonynpodeccuoHanbHbIX COPTCMEHOB.

MET0/0/10rMs NOUCKA UCTOYHMUKOB

AHanus WUCTOYHMKOB nMTEpaTypbl MPOBOAMAM B 0a3ax
BaHHbix PubMed, PUHLL, MEDLINE, Google Scholar, Science
Direct, Cochrane, ResearchGate, a TakKe B ypHanax The
Lancet, The New England Journal of Medicine, British Journal
of Sport Medicine, The American Journal of Sports Medicine.
PaccmatpuBanu 3apybeHble M OTEYECTBEHHbIE CTaTby
Mo CMeLYILWMM KIOYEBLIM CNOBaM W WX KOMBMHALMAM:
nepenHss KpectoobpasHas cea3ka; MKC; pusnyeckan Tepa-
nus; peabunutauus; anterior cruciate ligament; ACL; physical
therapy; rehabilitation. BbisiBneHo, 4To cywwecTByeT bonbLUOV
WHTEPEC K METOAaM W MOAX0AaM KOHCepBaTUBHOM Tepanuu
nauueHTos, nonyumsLuux Tpasmy MKC.

HOBbIX B3NS4 HA KOHCEPBATUBHOE
JNIEMEHUE NAUMEHTOB MOCJ/IE TPABMbI
NEPEAHEN KPECTOOEPA3HOW CBA3KU

B xone Bbibopa XvpyproM ¥ nauMeHTOM OMepaTMBHOIO
WNM KOHCEPBATUBHOIO JIeYeHUs CTOUT UMeTb B BULY Tpebo-
BaHWSA, KOTOPbIE MPeLbSBMIAET CaM NaLMEHT K CBOEW HUKHEV
KOHEYHOCTM, a TaKKe ero BO3pacT, YpoBeHb PU3NYECKON aK-
TMBHOCTM U BUA crnopTa. TaK, Hanpumep, B WUCCNe[0BaHWK,
npoBeseHHoM R.B. Frobell ¢ coaBr., naumeHToB pasgenunm
Ha TpW rpynnbl: NepBas rpynna npowuna Kypc npegonepa-
LMOHHON peabunuTauum C Nocnenylolen paHHel peKoH-
cTpykuuen MNKC (n=60), BTopas rpynna — Kypc peabuiu-
TaLum ¢ oTnoeHHoi pekoHcTpyKumen MKC (n=23) u TpeTba
rpynna — TONbKO KypC AJMTENbHON peabunutaumm (n=36).
B xope aByxneTtHero HabnoaeHUs QyHKLMSA KOEHHOMO CyC-
TaBa NaLMeHTOB, NPOLUEALIMX TONIbKO KYPC KOHCEPBATUBHOM
neyeHus, Obina BbILLe, YEM Y MALMEHTOB, NOYYMBLUMX OMe-
paTtuBHoe eyeHue [8].

Mpu peLueHnn 06 onepaTMBHOM NEYEHWUM NOCNE NOBPEX-
nenna NKC nout Bcerpa Tpebyetcs npeponepauMoHHas
MOAroToBKa [AJ1A TOro, YTobbl YMEHbLUMTL OTEK B 0bnacTu
MNOBPEXAEHMS, NOATOTOBUTb NaLMEHTa K OCHOBHLIM 3Tanam
peabunuTaumm nocne onepauuu, a TaKKe NPOUHGOPMMPO-
BaTb O BO3MOHBIX OC/TOMKHEHWSAX U Mepax WX Npeaynpex-
JeHus. B pesynbTate TakoW NOAMOTOBKM HEKOTOPbIE MaLMEHTbI
OTKa3bIBAKITCA OT OMEPATMBHOMO JIEYEHWUA M MOCNELyHLLeh
peabunutaumm 1 BbIbUpPalOT TONBKO KOHCEpBAaTUBHOE feye-
Hue B BuAe HM3MYECKON Tepanuu, TaK KaK B XOAe BOCCTaHOB-
neHus BbINo BBISCHEHO, YTO AN1S NOAAepKaHus cTabunbHom

496



497

REVIEW

(GYHKLMOHANBHOCTM TPaBMUPOBAHHONW KOHEYHOCTU MM [0-

CTaTO4HO QYHKUMM MBILLEYHO-CBA30YHOMO anmnapara. Takum

obpa3soM, naumeHTsl ¢ nospexaeHHoi NKC ycnosHo noapas-

AeNnsiTCs Ha TpU rpynnbl: COpers, non-copers 1 adapters.

K rpynne copers 0THOCATCA NaLMeHTLI, OTBEYalOLLME Crle-
LYHOLLWM KpUTEPUAM:

» He bonee 0AHOro 3NU3ofa HecTabUNbHOCTW KOMEHHO-
ro cycTaBa C MOMEHTa TPaBMbl U [0 TECTUPOBAHWSA ero
GYHKUMY;

o pesynbtatbl The 6-m timed hop test — 6Gonee 80%
OT HEMOBPEXKAEHHOW KOHEYHOCTH;

o pesynbTaTbl onpocHuka Knee Outcomes Survey Activities
of Daily Living Scale — 6onee 80%;

 pesynbTaThl onpocHuKa Global rating of knee function —
bonee 60%;

e CMocobHOCTb NOAJEPKMUBATL YHKLIMM KOJIEHHOTO CyCTa-
Ba Ha MCX0JHOM ypoBHe mocrnie nospexaenus MKC 6o-
nee 1 ropa v BO3BpaT K NPEeXHEMY YPOBHK GU3NYECKOI
aKTUBHOCTM.

K rpynne non-copers OTHOCSTCS NaLMeHTbI, He 0TBEYal0-
LLME NEPEYMCIIEHHBIM BhbILLE KPUTEPUAM.

K rpynne adapters oTHOCATCA MauueHTbl, OTBEYaloLLMe
CNEAYHLLUM KpUTEPUAM:

e pasHMLa MeXAy MOBPEXAEHHOW W HenoBpeXAEHHOM
KOHEYHOCTAMM B CTabUNbHOCTM KOJMEHHOr0 CyCTaBa
BO (DpOHTAsIbHOM MIOCKOCTU COCTaBNAET He bonee 3 MM;

e MauMeHTbl OTHOCATCA K CTaplueii BO3pacTHOW rpynne
1 CNOCOBHbI CHU3UTL CBOW YPOBEHb (M3NYECKOW aKTUB-
HOCTU [N NpefoTBpaLLeHNs 3NM30A0B BO3HWUKHOBEHUS
HecTabunbHOCTM KOJIEHHOrO CyCTaBa.

[paHuLa ans onpeneneHus NauMeHToB K rpynne adapters
SIBNSETCA YCNOBHOM, TaK KaK CTabuibHOCTb KOIEHHOMO CyCTa-
Ba BO (DpOHTANLHOM NIOCKOCTU MMeeT Manyk NporHocTUYe-
CKYI0 LIeHHOCTb A1 pa3feNeHns MauMeHToB Ha MOArpynnbl
npu Bblbope 0MepaTMBHOMO M KOHCEPBAaTMBHOIMO JIeYeHUs
W ycTaHaBnuBaeTcs bonblue Ha ocHoBe Xanob nauueHTa
Ha HecTabunbHOCTb KOIEHHOTO CYCTaBa.

[lpyriM1 BO3MOXHBIMM KpUTEpUAMM Npy Bbibope Heonepa-
TUBHOIO NeyeHus nocne paspoisa MKC sBnstoTes cnepytoLme:
o HW3KMI ypoBEHb GU3NYECKOW aKTUBHOCTM U paboTa, CBA-

3aHHas C HETSXKENBIM BU3NYECKUM TPYLOM;

» Bo3pact crapie 40 neT;

e CMocobHOCTb MoAAepkuBaTb GYHKLUMM KONEHHOIO CyC-
TaBa Ha MCXOLHOM YypoBHe Oonee 1 roga u Bo3Bpar
K MpexHeMy YpOBHK (UM3MYECKOW aKTMBHOCTM Mmocrne
Tpaembl [1KC;

e MPOrpeccupyroLLMin 0CTE0APTPUT;

*  HecrnocobHOCTb MK Hexenanue coboaatb nocneonepa-
LIMOHHOW pexuM peabunutaumm [9-12].

CrouT OTMETUTb, YTO YCMELIHOCTb MPOBELEHHOMO Omnepa-
TUBHOTO JIEYEHWS 3aBUCUT He TOJIbKO OT CaMoil omnepauuy,
HO 1 (He B MeHbLLEl CTeNeHw) OT Nocnefytowlei peabunuta-
LiMOHHOW nporpammbl. [epes onepaTuBHLIM BMeLLATENbCTBOM
HeobxoauMo NpoMHOpPMMUPOBaThL NaLMEeHTa 0 TOM, YTO Mocne
XMPYPru4ecKoro JieYeHns OH 06s13aH NPoTH Kype duanyeckon

Val. 29 (6) 2023
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Tepanuu Ans Toro, 4Tobbl MOHOCTLI0 BEPHYTL 061BEM MyCKyNa-

Typbl M ABUXKEHWSA B CYCTaBe, a TakKe CUY NpoonepupoBaHHoM

KOHeYHoCTH. [laHHbIA NOAX0Z, NO3BOMISET CHU3UTL YacToTy He-

060CHOBaHHBIX XMPYPrYeCKNX BMELLATENbCTB, OCIOXHEHUH,

NOCNeLYIOLLMX CYAEOHbIX UCKOB MALMEHTOB K MeAMLMHCKOMY

nepcoHany, a Takke Tpat PepepanbHoro ¢poHaa obs3aTenb-

HOro M [06POBONLHOTO MEAULIMHCKOTO CTPaxoBaHus.
Mnactuka MKC nMeeT pag npenMyLLEeCTB N0 CPaBHEHUIO

C KOHCEpBAaTUBHBIM JIEYEHUEM:

 0becneunBaeT NOJIHYI0 CTabUBHOCTb KOJIEHHOTO CYCTaBa;

 MO03BOMIAET CHU3UTb PUCK MOCNEAYHLMX [ereHepaTus-
HbIX WM3MEHEHWWA KOJEHHOro CycTaBa MoC/e MOBpPeX-
nenus NKC;

e ABNAETCA «30/10TbIM CTAHAAPTOM» ANA NaLUEHTOB MNaj-
we 40 net, a TaKkKe ANA TeX, KTO XeNaeT BepHYTbCS
K NpexHeMy YpoBHI0 hMU3NYECKON aKTUBHOCTY;
Hepoctatku nnactukm MKC no cpaBHeHW0 ¢ KoHcepBa-

TUBHBIM JIEYEHNEM:

e MOrYT BbITb NOC/IEONEPaLMOHHbIE OCIOXHEHUS;

He MOLXOAWT ANS NaLMeHTOB CTapLUei BO3pacTHOM rpyn-
Mbl, @ TAKKe ANs NALMEHTOB C HU3KUM YPOBHEM (n3nye-
CKOI aKTUBHOCTH;

o TpebyeT onuTenbHON peabunutaumm.

WccnepoBanne, npoenéxHoe S.R. Filbay ¢ coasr. [13]

1 ocHoBaHHoe Ha faHHbiX KANON-aHanu3a, BbinosHeHHo-

ro FW. Roemer c coaBr. [14], npeacTaBnsieT coboii HOBbIV

noaxof B KOHCEpBAaTMBHOM JiedeHun nocne paspbisa MKC.

MaumeHTaM npefnaranocb NPOMTW creumanbHbIA NpoTo-

Ko neyenus (cross bracing protocol) B TeueHue 4 Hep.

KoneHHbIM cycTaB dukcupoBanu B opTese nog yrnom 90°

Ha MOCTOSIHHOM OCHOBE B TeYeHWe 3TWX 4 Hep. HaumHas

C 5-1 n po KoHua 10-1 Hemenm NOCTENEHHO YBeNMYMBA-

nn pasrubaHue B KONEHHOM CycTaBe 0 BOCCTAHOBJ/IEHWA

MOSIHOW aMNAMTYAbl ABWXEHWUS, 3aKaHuMBas CTaHLapT-

HbIM MPOTOKONIOM peabunuTauun nocnie MNoOBPeXLeHUs

MKC n cHaTMeM opTesa K KoHuy 12-i Hepenu. OcHoBoi

ANA Takoro uccnegosakus nocnyxuno 1o, yto NKC cno-

cobHa K CaMOBOCCTaHOB/IEHWKO CBOEH CTPYKTYpbI NpM yroe

crubanus B KoneHHoM cyctase 90-135°. Mocne Tpéxmecsy-

Horo HabmiogeHus bbino BbiNONHEHO noBTopHoe MPT-uc-

CnefoBaHue, NOATBEPKAALLEe BOCCTAHOB/IEHNE CTPYKTY-

pbl MKC y 72 naumentoB 13 80. Y 40 nauneHTOB CBA3Ka

BOCCTaHOBWIIA CBOK CTPYKTYpY A0 1-1 cTenenn ny 32 naum-

€HTOB — [0 2-¥ cTeneHun. CTONT OTMETUTb, YTO NpU Aalb-

HeuwweM HabnogeHnn 3a naumenTamm 11 U3 HUX NoayYUNK

nosTopHyto TpaBMy [KC, 4To 0ObACHAETCA BbICOKOAKTMB-

HbIMW M TpaBMaTUYHLIMU 3aHATUAMK criopToM. Ucxoasa u3

BbILLUEOMNMCaHHOrO, cross bracing protocol sBnsetca co-

BPEMEHHBIM aflbTEPHATUBHBLIM MOAXOLOM HEOoNepaTUBHOMO

neueHus nocne paspeiBa [KC ons naumeHToB co cpefHuM

U1 HU3KWUM YpOBHEM DU3UYECKON aKTUBHOCTM M HEBLICOKUMY

TpeboBaHMAMM K DYHKLMM KOMEHHOTO cycTaBa. HecoMHeH-

HO, [aHHbIN NPOTOKON TpebyeT AanbHewWwei anpobauum

B KJIMHWYECKOM NpaKTUKe M pa3paboTku bonee AeTanbHbIX

cxeM oTbopa NaUMEeHTOB ANsA TaKOro BUAA JleYeHuS.




HAYYHbI 0B30P

B xone BoccTaHoBuTeNnbHOMO neyenns noce Tpaembl [MKC
Bpaun-peabunutonory, Bpaum no nevebHom GusKynbType,
Gu3nyecKme TepanesTbl U Apyrue cneuuanmcTbl no peabunm-
Tauun YAEensioT HeAOCTaTOMHO BHUMaHMS CTENEHU NepeHoca
Harpysku Ha MOBPEXAEHHYK KOHEYHOCTb, uTo, 6e3ycnoBHoO,
MOBbILIAET PUCK MOBTOPHOI TpaBMbl MpU BO3BpaTe B CMOPT
UM B cnyyae GU3NYECKON aKTMBHOCTU BbICOKOTO YPOBHS.
[lna HMBENMpOBaHUS pUCKa NOBTOPHOW TPaBMbl PEKOMEH-
AyeTca Ha 3aBepLUaloLMX 3Tanax peabunurtaumm BKIYaTb
YHUNaTepanbHbIe YNpaXHeHUs: HaYuHast ¢ paboThbl B IKCLIEHT-
PUYECKOM peXMMe M 3aKaHuuBas MIMOMETpPUYecKUMU Tpe-
HWpOBKaMW, ¢ 0bs3aTenbHO OUMPPOBKOI NONYYEHHBIX AaH-
HbIX IO U Nocne NPOXOXAEHUS Nporpammbl peabunuraumm.
IKCLIEHTPUYECKMI PEXXUM TPEHMPOBKM MOMOraeT nalmeHTaMm
BEPHYTb KOHTPOMb Haf, [BUMXEHWEM, CHU3UTL 60nb, yBeNu-
UMTb CUNY YeTbIpEXInaBoii MblwLbl beapa, a Takke fobas-
NSieT YBEPEHHOCTU B UCMO/b30BaHNM MOBPEXAEHHON KOHEY-
HOCTU, HO OH JOMKEH UCMO/b30BaTLCA TOMIbKO Ha HaYabHOM
W MPOMEXYTOYHOM 3Tane peabunuTaummn, Tak Kak Aanb-
HelilLee ero UCMonb3oBaHWe He MPUHOCKT AOMONTHUTENbHO
nosb3bl AN nauueHTa [15-171.

B coBpemeHHbIx mpoTokonax peabunutaumu bombluoe
3HauyeHue yLenseTca YNpaXHEeHUAM B 3aKpbITOW KUHeMa-
Tnyeckon uenm (3KLL) 1 OTKpbLITOM KMHEMaTUYecKon Lienu
(OKL). Mo panHbiM B.D. Beynnon u B.C. Fleming, Hanbonb-
wyto cteneHb HatsxeHus NKC nMeeT Npu NOYTM NONHOCTbLIO
pa3orHyToM KoneHHoM cyctase [18]. MonyyeHHble AaHHble
rOBOPST O TOM, YTO Ha HayanbHbIX 3Tanax peabunuraumm
cnenyet 06xoamnTbea TonbKo ynpaxHeHnamu B 3KL, ons toro
yTobbI M36eaTh pucka nosTopHoM TpaBMbl MKC. Ha ceroa-
HALUHMIA fieHb MOSBUNMCD AOMOJHUTENbHBIE AaHHbIE, CBULE-
Te/bCTBYIOWME 0 TOM, yTo ynpaxHeHus B OKLL pa3peLeHo
BKJIlOYaTb HauMHasA ¢ 4- Hepienu nocnie onepauuu B orpa-
HU4eHHo amMnamuTyae (45-90° crubanms B KoneHHOM cycTa-
Be) [19, 20]. MonyyeHHble AaHHbIE CNieAYeT C OCTOPOXKHOCTLH
MPUMEHSATL B KJIMHUYECKOMN NPaKTUKE, TaK KaK Npu yrie crv-
baHus B KoneHHOM cycTaBe 45—-90° MaKcManbHas Harpyska
NpUXOLMTCA Ha NaTenno-hemMopanbHoe COUNEHEHME, YTO MO-
KeT ycunuTb 6051eBOM CUHAPOM NpU YIKe UMeloLLMXCS Jere-
HepaTMBHbIX U3MeHeHusx. bonee Toro, ynpaxHenus B OKL|,
Ha paHHUX CpOKax peabunuTauum MoryT ycunutb 6oneBoil
CMHAPOM U3-3a Toro, yto nmpu nnactuke [KC mcnonb3yiot
pa3nnyHble BapuaHTbl rpadToB.

Ha ceropHsIHWI [ieHb OTCYTCTBYIOT YETKME KpUTEpUM
ANs Bpayen-peabunntonoros, No3BonsioLLue caenarb BblBOS,
0 TOM, 4YTO NaLMEHT roToB NEpPeTH K 3Tany Bo3BpaTa B CopT.
CywiecTByeT TONbKO Cepusi TecToB, CBULETENbCTBYIOLLIMX
0 CTeneHn GU3MYeCKOi FOTOBHOCTH CMOPTCMEHOB, a He 06 X
(bYHKUMOHaNbHbIX BO3MOXHOCTAX [21-23].

Mo paHHbIM [lenaBapcKoro yHuBepcuTeTa, KpUTEpUS-
MW Ons BO3BpaTa B CMOPT SBASKOTCA CPOK NOCNE onepauum
9—12 Mec; cuna noBpeXKAEHHON KOHEYHOCTH, COCTaBNAOLLAs
He MeHee 90% or 3a0poBoif; pesynbTathl Hop testing =90%;
pesynbTathl onpocHukoB KOS-ADLS =90%, ACL RSI >80%,
IKDC 2000 >76%, Marx Activity Rating Scale (MARS) <9 [24].
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[ing Toro 4Tobbl BEpHYTLCA K MOSHOLEHHON COPEBHOBATESb-
Hoi aktuBHocT, A.W. Brinlee n coasr. [25] npeanaratot cre-
OyHOLLMe 3Tanbl NPOXOXAEHWA JAHHOrO 3Tana:
 OeCKOHTaKTHas TPEHMPOBKa;

e TPEHMPOBKW B HEMOJIHOM COCTaBe KOMaHAbl C HECKOH-

TaKTHbIM MeXaHWU3MOoM;

e TPEHUPOBKM B OCHOBHOM COCTaBe KOMaHAbl;
e BO3BpalleHMe K COPEBHOBATE/IbHOW [EATENbHOCTH

C OrpaHWYEeHHOM HarpysKoum;
 MOJIHbIA BO3BPAT B CMOPT 6€3 0rpaHNYIeHuM.

Ocoboro BHUMaHMs 3acnyKMBaeT OLLeHKa JOMONHUTENb-
HOro KpuUTepusa ANs CMOpPTCMEHOB NpU Bo3BpaTe B CNOpPT —
MpbIXKa B BEPTMKaNbHOM nnockocTu. lpu TecTMpoBaHuu
MauWeHTOB C MOMOLLbIO CEpPUM MPbIKKOB B FOPU30HTallb-
Hoi nnockocTtu (hop tests) AN OLEHKM MX COOTBETCTBUS
ANs nepexoja K cnepywwei dase peabunutaumm Bbl-
AIBNEHO, YTO MHAEKC CUMMETPUYHOCTU KOHEYHOCTEN Npu-
bnmxaetca K 100%, Ho Npu TECTUPOBAHUM BEPTUKANBHOIO
npbiXKa ero 3@ deKTUBHOCTb Obina 3HAUMTENBHO HUKE
y TPaBMMPOBaHHOW KOHEYHOCTM MO CPaBHEHWIO CO 3[0p0-
BOM [26, 27]. MonyyeHHble AaHHble CBUAETENLCTBYIOT O TOM,
YTO pPYTMHHOE TECTUPOBAHME MALMEHTOB Cepueli NpbIKKOB
B FOPU30HTaNIbHOM MOCKOCTU SBNAETCA MPOrHOCTUYECKH
HebnaronpmaTHbIM, TaK KaK MOBbILWIAET PUCK MOBTOPHOM
TpaBMbl, U A1 MOSHOLEHHON OLLEHKW FOTOBHOCTM CMOpT-
CMEeHa K nepexofy K cnepnytoulein dhase peabunurtaumm He-
06x0aMMO TaKKe BKJT0UaTb TECTUPOBAHME NPbIXKKOB B Bep-
TUKaNbHOW NOCKOCTH.

lpu BO3BpaTE B CMOPT [OMKHBI YUUTLIBATLCA HE TOSbKO
(uM3nyeckue MoKasaTenn, CPOKU 3aUBNEHUS TKaHeW, yBe-
PEHHOCTb NaLMeHTa NPY UCMOSb30BaHUU CBOEN KOHEYHOCTMH,
HO M DYHKLMOHANbHBIE MOKA3aTenu, TaK Kak MMEHHO OHM OT-
PaakT LeNCTBUTENbHYH FOTOBHOCTb CMIOPTCMEHA BEPHYTHCS
K MONHOLEHHbIM TPEHUPOBKAM M CMOPTMBHOW aKTUBHOCTM
6e3 orpaHuuyenuit. HanpuMep, ucnonb3oBaHue pasfinyHbIX
BecnnaTtHbIX MOBUBHBIX MPUOXKEHWIA UM CUNOU3MEPUTESTb-
HbIX NaThopM NO3BONISET OLIEHUTb CMOCOBHOCTb CMOpPTCMEHa
Pa3BUTb MaKCUMarbHYH AMHAMUYECKYI0 CUNY U ero «B3pbIB-
Hble» KayecTBa MpuW BbIMOSHEHUM BEPTUKAIBHOM MPbIKKA,
a TaKxKe MpOLLecc MpU3eMIIEHUs U CTeNeHU NepeHoca Harpys-
KM Ha KoHeuyHocTm [28-33].

Ocoboe BHMMaHMe cTOUT 06paTUTb Ha TPEHUPOBKM C UC-
nonb30BaHWeM 6anaHcMpoBOYHBIX CUCTEM MO TUMY nonycdep
U NEHHBbIX NOLYLUIEK, NPUMEHEHME KOTOPbIX 060CHOBaHO TOSb-
KO Ha HayaibHOM 1 MPOMEXYTOUHOM 3Tane peabunuTaumm,
TaK KaK OHW MPUMEHSIOTCA TOJbKO 1 BOCCTAHOBNEHUS! MPO-
MPUOLeNTMBHOMO YyBCTBa, NepeobyyeHns UCMONb30BaHUIO
KOHEYHOCTM NoCcNe TpaBMbl U NS MPUAAHMS MaLMeHTy yBe-
peHHOCTH B 6e30MacHOCTM YHKLIMM KONEHHOTO cycTaBa [34].
[lanbHeriee vx NpUMeHeHMe He UMEeeT HUKAKOM Koppens-
LIMOHHOM CBA3M C NEPEeHOCOM TaKUX TPEHWUPOBOK Ha COpEeB-
HOBATENbHYI0 [eATENIbHOCTb, HampuUMep Npy BbIMOIHEHWM
cneumdUYecKUX yNpaxHeHU B KOHKPETHOM BMAE CMopTa,
4T 00YCNOBNMBAET UCKIIOYEHUE TaKUX 3aHATUI U3 TPEHUpO-
BOYHOI NpOrpaMMbl Ha 3Tane Bo3BpaTa B CMOpT.
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3AKJIKYEHUE

Ha ceropHsAwWwHWiA AeHb, N0 LaHHBIM IUTEPaATYpbI, CyLLe-
CTBYIOT pa3Hoobpa3Hble NOAX0Ab! K BeLEHUO NaLMeHTOB noc-
Ne TpaBMbl NepefHen KpectoobpasHoi cea3ku. [pu Beibope
MeX[y 0nepaTMBHLIM W KOHCEPBATMBHBLIM JIEYEHUEM B BULE
du3nyeckon peabunuTaLuMoHHOM nporpaMMbl HEOBX0AMMO
UCXOOMTb M3 BUAA (M3MUECKOW aKTMBHOCTM MaLMEHTa, ero
TpeboBaHNUN K DYHKUMM HUKHEN KOHEYHOCTH, BO3pacTa, nosa
W KenaHWs/BO3MOXHOCTM NPOXOAMTbL MocNeonepaLyuoHHoe
BOCCTAHOBUTESNIbHOE NieyeHme. Bcé bonblue pabot Takke oT-
PaKalT MHEHWE 0 TOM, YTO TpebytoTcs bonee YETKUE KpuTe-
pUM [LN1S1 OLLEHKM BO3MOXKHOCTM BO3BpaTa CMOPTCMEHa B CMOpT
W nepexoja K cnepytoweit dase peabunutaumn. 3to bymet
ABNATLCS NPEAMETOM NOCNeAYHLMX UCCEA0BAHUN.

JIOMOJIHUTE/IbHO

WUcTouHnk cduHaHcupoBaHus. ABTOpbl 3asBAAOT 06 OTCYTCTBUM
BHELLHEro hMHaHCUMPOBaHWs Mpy MOArOTOBKe NybnMKaLmm.
KoHdnunKT mHTepecoB. ABTOpbI AEKIAPMPYIOT OTCYTCTBME SIBHbBIX
W NOTEHUManbHbIX KOHQNMKTOB MHTEPECOB, CBA3aHHbIX C NybnvKa-
LMer HacToALLEN CTaTby.

Bknap aBTopoB. /.B. YnbsHOB — umpea pykonwcu, mowcK nm-
TepaTypHbIX WCTOYHWKOB, HanwcaHue cTatbkt; B.[. [Mpolunskos,

CMUCOK JINTEPATYPbI

1. QepepanbHoe MeauKo-buonormyeckoe areHctso Poccum.
KnmHnyeckne pexkoMeHZaLMM Mo peabuauTaLMn BbICOKOKBa-
MOULMPOBAHHLIX CMOPTCMEHOB MOCNE OMEpaTUBHOTO JIeYeHUS
TPaBM M 3ab0/eBaHMIN HUXHMX KOHedHocTeir. Mockea : OMBA
Poccuu, 2018. 192 c.

2. Neuman P., Englund M., Kostogiannis ., et al. Prevalence of
tibiofemoral osteoarthritis 15 years after nonoperative treatment
of anterior cruciate ligament injury: a prospective cohort
study // Am J Sports Med. 2008. Vol. 36, N 9. P. 1717-1725.
doi: 10.1177/0363546508316770

3. Diestad B.E., Engebretsen L., Storheim K., Risberg M.A. Knee
osteoarthritis after anterior cruciate ligament injury: a systematic
review // Am J Sports Med. 2009. Vol. 37, N 7. P. 1434-1443.
doi: 10.1177/0363546509338827

4. Brophy RH, Gill CS., Lyman S, et al. Effect of anterior
cruciate ligament reconstruction and meniscectomy on length
of career in National Football League athletes: a case control
study // Am J Sports Med. 2009. Vol. 37, N 11. P. 2102-2107.
doi: 10.1177/0363546509349035

5. Ardern C.L, Taylor N.F., Feller J.A., Webster K.E. Fifty-five per
cent return to competitive sport following anterior cruciate ligament
reconstruction surgery: an updated systematic review and meta-
analysis including aspects of physical functioning and contextual
factors // Br J Sports Med. 2014. Vol. 48, N 21. P. 1543-1552.
doi: 10.1136/bjsports-2013-093398

6. Wiggins AJ., Grandhi RK. Schneider D.K., et al. Risk of
secondary injury in younger athletes after anterior cruciate
ligament reconstruction: a systematic review and meta-

Vol. 29 (6) 2023

DOl https://doiorg/10.17816/medrf623019

Russian Medicine

K.M. 3acagbKo — pefaKTMpoBaHye, Hay4HOe KOHCYNMbTUPOBaHME,;
t0.A. LyMKMH — pedakTvpoBaHWe, MOWCK JUTEPaTypHbIX MC-
ToyHmKoB; A.B. Aranbuosa, W.B. Mnecoecknx, A.A. Mopo3oBa —
MOWCK NUTEpaTypHbIX McTouHMKoB; A.B. Hukonaesa, A.B. ®pono-
Ba — KoorepaLus aBTOPCKOrO COCTaBa, PeAaKTMpOBaHMe TeKCTa.
Bce aBTOpbI BHECAM CYLLIECTBEHHbIV BKI1GA B pa3paboTy KoHLenumu,
npoBefeHne UCCefoBaHMA 1 MOArOTOBKY CTaTbil, MPOYIM U 0f00-
pvM GrHanbHY0 Bepcuio nepes nybnnkaLmen.

ADDITIONAL INFORMATION

Funding source. This study was not supported by any external
sources of funding.

Competing interests. The authors declare that they have no
competing interests.

Authors’ contribution. |.V. Ulyanov, conception, search for literary
sources, manuscript writing; V.D. Proshlyakov, K.I. Zasyadko, final
editing, scientific consulting; Y.A. Shumkin, manuscript editing, search
for literary sources; A.V. Agaltsova, I.V. Plesovskikh, A.A. Morozova,
search for literary sources; A.V. Nikolaeva, A.V. Frolova, collaboration
of authors, manuscript editing. The authors made a substantial
contribution to the conception of the work, acquisition, analysis,
interpretation of data for the work, drafting and revising the work, final
approval of the version to be published and agree to be accountable
for all aspects of the work.

analysis // Am J Sports Med. 2016. Vol. 44, N 7. P. 1861-1876.
doi: 10.1177/0363546515621554

7. Webster KE., Feller JA., Kimp A.J., Whitehead T.S. Revision
anterior cruciate ligament reconstruction outcomes in younger
patients: medial meniscal pathology and high rates of return to sport
are associated with third ACL injuries // Am J Sports Med. 2018.
Vol. 46, N 5. P. 1137-1142. doi: 10.1177/0363546517751141

8. Frobell R.B.,, Roos EM., Roos H.P., et al. A randomized trial of
treatment for acute anterior cruciate ligament tears // N Engl J Med.
2010. Vol. 363, N 4. P. 331-342. Corrected and republished from:
N Engl J Med. 2010. Vol. 363. P. 893. doi: 10.1056/NEJM0a0907797

9. Grindem H., Wellsandt E., Failla M, et al. Anterior cruciate
ligament injury-who succeeds without reconstructive surgery? The
Delaware-0slo ACL Cohort Study // Orthop J Sports Med. 2018.
Vol. 6, N 5. P. 2325967118774255. doi: 10.1177/2325967118774255

10. Fitzgerald G.K., Axe M.J., Snyder-Mackler L. A decision-
making scheme for returning patients to high-level activity with
nonoperative treatment after anterior cruciate ligament rupture //
Knee Surg Sports Traumatol Arthrosc. 2000. Vol. 8, N 2. P. 76-82.
doi: 10.1007/s001670050190

11. Kaplan Y. Identifying individuals with an anterior cruciate
ligament-deficient knee as copers and noncopers: a narrative
literature review // J Orthop Sports Phys Ther. 2011. Vol. 41, N 10.
P. 758-766. doi: 10.2519/jospt.2011.3384

12. Fitzgerald G.K., Axe M.J,, Snyder-Mackler L. Proposed practice
guidelines for nonoperative anterior cruciate ligament rehabilitation
of physically active individuals // J Orthop Sports Phys Ther. 2000.
Vol. 30, N 4. P. 194-203. doi: 10.2519/jospt.2000.30.4.194



https://doi.org/10.1177/0363546508316770
https://doi.org/10.1177/0363546509338827
https://doi.org/10.1177/0363546509349035
https://doi.org/10.1136/bjsports-2013-093398
https://doi.org/10.1177/0363546515621554
https://doi.org/10.1177/0363546517751141
https://doi.org/10.1056/NEJMoa0907797
https://doi.org/10.1177/2325967118774255
https://doi.org/10.1007/s001670050190
https://doi.org/10.2519/jospt.2011.3384
https://doi.org/10.2519/jospt.2000.30.4.194

HAYYHbI 0B30P

13. Filbay S.R., Dowsett M., Chaker Jomaa M, et al. Healing of
acute anterior cruciate ligament rupture on MRI and outcomes
following non-surgical management with the Cross Bracing
Protocol // Br J Sports Med. 2023. Vol. 57, N 23. P. 1490-1497.
doi: 10.1136/bjsports-2023-106931

14. Roemer FW., Frobell R., Lohmander LS. et al. Anterior
Cruciate Ligament OsteoArthritis Score (ACLOAS): longitudinal
MRI-based whole joint assessment of anterior cruciate ligament
injury // Osteoarthritis Cartilage. 2014. Vol. 22, N 5. P. 668-682.
doi: 10.1016/}.joca.2014.03.006

15. Augustsson J. Documentation of strength training for
research purposes after ACL reconstruction // Knee Surg
Sports Traumatol Arthrosc. 2013. Vol. 21, N 8. P. 1849-1855.
doi: 10.1007/s00167-012-2167-3

16. Gokeler A, Bisschop M., Benjaminse A, et al. Quadriceps function
following ACL reconstruction and rehabilitation: implications for
optimisation of current practices // Knee Surg Sports Traumatol Arthrosc.
2014.Vol. 22, N 5. P. 1163-1174. doi: 10.1007/s00167-013-2577-x

17. Kruse LM, Gray B., Wright RW. Rehabilitation after anterior
cruciate ligament reconstruction: a systematic review //
J Bone Joint Surg Am. 2012. Vol. 94, N 19. P. 1737-1748.
doi: 10.2106/JBJS.K.01246

18. Beynnon B.D., Fleming B.C. Anterior cruciate ligament strain
in-vivo: a review of previous work // J Biomech. 1998. Vol. 31, N 6.
P. 519-525. doi: 10.1016/s0021-9290(98)00044-x

19. Fukuda T.Y., Fingerhut D., Moreira V.C., et al. Open kinetic
chain exercises in a restricted range of motion after anterior
cruciate ligament reconstruction: a randomized controlled
clinical trial // Am J Sports Med. 2013. Vol. 41, N 4. P. 788-794.
doi: 10.1177/0363546513476482

20. Lobb R., Tumilty S., Claydon L.S. A review of systematic
reviews on anterior cruciate ligament reconstruction
rehabilitation // Phys Ther Sport. 2012. Vol. 13, N 4. P. 270-278.
doi: 10.1016/j.ptsp.2012.05.001

21. van Melick N, van Cingel R.E., Brooijmans F., et al. Evidence-
based clinical practice update: practice guidelines for anterior
cruciate ligament rehabilitation based on a systematic review and
multidisciplinary consensus // Br J Sports Med. 2016. Vol. 50, N 24.
P. 1506-1515. doi: 10.1136/bjsports-2015-095898

22. Burgi CR,, Peters S., Ardern C.L., et al. Which criteria are used
to clear patients to return to sport after primary ACL reconstruction?
A scoping review // Br J Sports Med. 2019. Vol. 53, N 18.
P. 1154-1161. doi: 10.1136/bjsports-2018-099982

23. Cooper R., Hughes M. ACL Melbourne ACL Rehabilitation
Guide 2.0. Melbourne : Premax, 2018.

REFERENCES

1. Federal Medical and Biological Agency of Russia. Clinical
recommendations on rehabilitation of highly qualified athletes after
surgical treatment of injuries and diseases of the lower extremities.
Moscow: FMBA of Russia; 2018. 192 p. (In Russ).

2. Neuman P, Englund M, Kostogiannis |, et al. Prevalence
of tibiofemoral osteoarthritis 15 years after nonoperative
treatment of anterior cruciate ligament injury: a prospective
cohort study. Am J Sports Med. 2008;36(9):1717-1725.
doi: 10.1177/0363546508316770

Tom 29,Ne 6, 2023

DOl https://doiorg/10.17816/medrf623019

PoccuicKmi MeMUMHCKIIA HypHan

24, https://bpb-us-w2.wpmucdn.com/ [Internet]. Rehabilitation
after ACL Reconstruction: Practice Guidelines [nata obpalueHus:
15.10.2023]. Ooctyn no cceinke: https://cpb-us-w2.wpmucdn.
com/sites.udel.edu/dist/c/3448/files/2016/01/UDPT-ACL-Rehab-
Guideline-REVISED.pdf

25. Brinlee AW., Dickenson S.B., Hunter-Giordano A., Snyder-
Mackler L. ACL reconstruction rehabilitation: clinical data, biologic
healing, and criterion-based milestones to inform a return-to-
sport guideline // Sports Health. 2022. Vol. 14, N 5. P. 770-779.
doi: 10.1177/19417381211056873

26. Kotsifaki A, Van Rossom S., Whiteley R., et al. Single leg vertical
jump performance identifies knee function deficits at return to sport
after ACL reconstruction in male athletes // Br J Sports Med. 2022.
Vol. 56, N 9. P. 490-498. doi: 10.1136/bjsports-2021-104692

27. Ohji S., Aizawa J., Hirohata K., et al. Single-leg hop can result in
higher limb symmetry index than isokinetic strength and single-leg
vertical jump following anterior cruciate ligament reconstruction //
Knee. 2021. Vol. 29. P. 160-166. doi: 10.1016/j.knee.2021.01.030
28. Stanton R., Kean C.0., Scanlan AT. My Jump for vertical jump
assessment // Br J Sports Med. 2015. Vol. 49, N 17. P. 1157-1158.
doi: 10.1136/bjsports-2015-094831

29. Balsalobre-Fernandez C., Glaister M., Lockey R.A. The validity
and reliability of an iPhone app for measuring vertical jump
performance // J Sports Sci. 2015. Vol. 33, N 15. P. 1574-1579.
doi: 10.1080/02640414.2014.996184

30. Pueo B, Lipinska P., Jiménez-Olmedo J.M,, et al. Accuracy of
jump-mat systems for measuring jump height // Int J Sports Physiol
Perform. 2017. Vol. 12, N 7. P. 959-963. doi: 10.1123/ijspp.2016-0511
31. Healy R., Kenny I.C,, Harrison A.J. Assessing reactive strength
measures in jumping and hopping using the Optojump™ system //
J Hum Kinet. 2016. Vol. 54. P. 23-32. doi: 10.1515/hukin-2016-0032
32. Haynes T., Bishop C., Antrobus M., Brazier J. The validity and
reliability of the My Jump 2 app for measuring the reactive strength
index and drop jump performance // J Sports Med Phys Fitness.
2019. Vol. 59, N 2. P. 253-258. doi: 10.23736/S0022-4707.18.08195-1
33. Brooks E.R., Benson A.C., Bruce L.M. Novel technologies found
to be valid and reliable for the measurement of vertical jump height
with jump-and-reach testing // J Strength Cond Res. 2018. Vol. 32,
N 10. P. 2838-2845. doi: 10.1519/JSC.0000000000002790

34. ®epynosa [1.B. Duznyeckasn peabunmTaLms CopTcMEHOB Mocsie
COYETaHHOM TpaBMbI NepefiHen KpectoobpasHow CBA3KM U MEHICKa
KOJIEHHOr 0 CyCTaBa C NPUMeHeHWEeM banaHc-TPeHWHra Ans pasBuTUS
MPOMPUOLENLUMH : ANC. ... KaHA. bron. Hayk. Mockga, 2020. Pexum
poctyna: https://search.rsl.ru/ru/record/01010245379 [ata obpa-
wenms: 02.11.2023.

3. Diestad BE, Engebretsen L, Storheim K, Risberg MA. Knee
osteoarthritis after anterior cruciate ligament injury: a systematic review.
Am J Sports Med. 2009;37(7):1434-1443. doi: 10.1177/0363546509338827
4. Brophy RH, Gill CS, Lyman S, et al. Effect of anterior cruciate
ligament reconstruction and meniscectomy on length of career in
National Football League athletes: a case control study. Am J Sports
Med. 2009;37(11):2102-2107. doi: 10.1177/0363546509349035

5. Ardern CL, Taylor NF, Feller JA, Webster KE. Fifty-five per
cent return to competitive sport following anterior cruciate

500


https://doi.org/10.1136/bjsports-2023-106931
https://doi.org/10.1016/j.joca.2014.03.006
https://doi.org/10.1007/s00167-012-2167-3
https://doi.org/10.1007/s00167-013-2577-x
https://doi.org/10.2106/JBJS.K.01246
https://doi.org/10.1016/s0021-9290(98)00044-x
https://doi.org/10.1177/0363546513476482
https://doi.org/10.1016/j.ptsp.2012.05.001
https://doi.org/10.1136/bjsports-2015-095898
https://doi.org/10.1136/bjsports-2018-099982
https://bpb-us-w2.wpmucdn.com/
https://cpb<2011>us<2011>w2.wpmucdn.com/sites.udel.edu/dist/c/3448/files/2016/01/UDPT<2011>ACL<2011>Rehab-Guideline-REVISED.pdf
https://cpb<2011>us<2011>w2.wpmucdn.com/sites.udel.edu/dist/c/3448/files/2016/01/UDPT<2011>ACL<2011>Rehab-Guideline-REVISED.pdf
https://cpb<2011>us<2011>w2.wpmucdn.com/sites.udel.edu/dist/c/3448/files/2016/01/UDPT<2011>ACL<2011>Rehab-Guideline-REVISED.pdf
https://doi.org/10.1177/19417381211056873
https://doi.org/10.1136/bjsports-2021-104692
https://doi.org/10.1016/j.knee.2021.01.030
https://doi.org/10.1136/bjsports-2015-094831
https://doi.org/10.1080/02640414.2014.996184
https://doi.org/10.1123/ijspp.2016-0511
https://doi.org/10.1515/hukin-2016-0032
https://doi.org/10.23736/S0022-4707.18.08195-1
https://doi.org/10.1519/JSC.0000000000002790
https://search.rsl.ru/ru/record/01010245379
https://doi.org/10.1177/0363546508316770
https://doi.org/10.1177/0363546509338827
https://doi.org/10.1177/0363546509349035

501

REVIEW

ligament reconstruction surgery: an updated systematic review
and meta-analysis including aspects of physical functioning and
contextual factors. Br J Sports Med. 2014;48(21):1543-1552.
doi: 10.1136/bjsports-2013-093398

6. Wiggins AJ, Grandhi RK, Schneider DK, et al. Risk of secondary
injury in younger athletes after anterior cruciate ligament
reconstruction: a systematic review and meta-analysis. Am J Sports
Med. 2016;44(7):1861-1876. doi: 10.1177/0363546515621554

7. Webster KE, Feller JA, Kimp AJ, Whitehead TS. Revision anterior
cruciate ligament reconstruction outcomes in younger patients:
medial meniscal pathology and high rates of return to sport are
associated with third ACL injuries. Am J Sports Med. 2018;46(5):
1137-1142. doi: 10.1177/0363546517751141

8. Frobell RB, Roos EM, Roos HP, et al. A randomized trial of
treatment for acute anterior cruciate ligament tears. N Engl J Med.
2010;363(4):331-342. Corrected and republished from: N Engl J Med.
2010;363(9):893. doi: 10.1056/NEJM0a0907797

9. Grindem H, Wellsandt E, Failla M, et al. Anterior cruciate
ligament injury-who succeeds without reconstructive surgery?
The Delaware-0slo ACL Cohort Study. Orthop J Sports Med. 2018;
6(5):2325967118774255. doi: 10.1177/2325967118774255

10. Fitzgerald GK, Axe MJ, Snyder-Mackler L. A decision-making
scheme for returning patients to high-level activity with nonoperative
treatment after anterior cruciate ligament rupture. Knee Surg Sports
Traumatol Arthrosc. 2000;8(2):76—82. doi: 10.1007/s001670050190
11. Kaplan Y. Identifying individuals with an anterior cruciate
ligament-deficient knee as copers and noncopers: a narrative
literature review. J Orthop Sports Phys Ther. 2011;41(10):758-766.
doi: 10.2519/jospt.2011.3384

12. Fitzgerald GK, Axe MJ, Snyder-Mackler L. Proposed practice
guidelines for nonoperative anterior cruciate ligament rehabilitation
of physically active individuals. J Orthop Sports Phys Ther.
2000;30(4):194-203. doi: 10.2519/jospt.2000.30.4.194

13. Filbay SR, Dowsett M, Chaker Jomaa M, et al. Healing
of acute anterior cruciate ligament rupture on MRI and
outcomes following non-surgical management with the Cross
Bracing Protocol. Br J Sports Med. 2023;57(23):1490-1497.
doi: 10.1136/bjsports-2023-106931

14. Roemer FW, Frobell R, Lohmander LS, et al. Anterior
Cruciate Ligament OsteoArthritis Score (ACLOAS): longitudinal
MRI-based whole joint assessment of anterior cruciate
ligament injury. Osteoarthritis Cartilage. 2014;22(5):668—682.
doi: 10.1016/j.joca.2014.03.006

15. Augustsson J. Documentation of strength training for research
purposes after ACL reconstruction. Knee Surg Sports Traumatol
Arthrosc. 2013;21(8):1849—1855. doi: 10.1007/s00167-012-2167-3
16. Gokeler A, Bisschop M, Benjaminse A, et al. Quadriceps function
following ACL reconstruction and rehabilitation: implications for
optimisation of current practices. Knee Surg Sports Traumatol
Arthrosc. 2014;22(5):1163—1174. doi: 10.1007/s00167-013-2577-x
17. Kruse LM, Gray B, Wright RW. Rehabilitation after anterior
cruciate ligament reconstruction: a systematic review. J Bone Joint
Surg Am. 2012;94(19):1737-1748. doi: 10.2106/JBJS.K.01246

18. Beynnon BD, Fleming BC. Anterior cruciate ligament strain
in-vivo: a review of previous work. J Biomech. 1998;31(6):519-525.
doi: 10.1016/s0021-9290(98)00044-x

19. Fukuda TY, Fingerhut D, Moreira VC, et al. Open kinetic chain
exercises in a restricted range of motion after anterior cruciate

Vol. 29 (6) 2023

DOl https://doiorg/10.17816/medrf623019

Russian Medicine

ligament reconstruction: a randomized controlled clinical trial. Am
J Sports Med. 2013;41(4):788—794. doi: 10.1177/0363546513476482
20. Lobb R, Tumilty S, Claydon LS. A review of systematic reviews
on anterior cruciate ligament reconstruction rehabilitation. Phys Ther
Sport. 2012;13(4):270-278. doi: 10.1016/].ptsp.2012.05.001

21. van Melick N, van Cingel RE, Brooijmans F, et al. Evidence-
based clinical practice update: practice guidelines for anterior
cruciate ligament rehabilitation based on a systematic review
and multidisciplinary consensus. Br J Sports Med. 2016;50(24):
1506-1515. doi: 10.1136/bjsports-2015-095898

22. Burgi CR, Peters S, Ardern CL, et al. Which criteria are used to
clear patients to return to sport after primary ACL reconstruction?
A scoping review. Br J Sports Med. 2019;53(18):1154-1161.
doi: 10.1136/bjsports-2018-099982

23. Cooper R, Hughes M. ACL Melbourne ACL Rehabilitation
Guide 2.0. Melbourne: Premax; 2018.

24, https://bpb-us-w2.wpmucdn.com/ [Internet]. Rehabilitation after
ACL Reconstruction: Practice Guidelines [cited 2023 October 15].
Available from: https://cpb-us-w2.wpmucdn.com/sites.udel.edu/
dist/c/3448/files/2016/01/UDPT-ACL-Rehab-Guideline-REVISED.pdf
25. Brinlee AW, Dickenson SB, Hunter-Giordano A, Snyder-Mackler L.
ACL reconstruction rehabilitation: clinical data, biologic healing, and
criterion-based milestones to inform a return-to-sport guideline.
Sports Health. 2022;14(5):770-779. doi: 10.1177/19417381211056873
26. Kotsifaki A, Van Rossom S, Whiteley R, et al. Single leg vertical
jump performance identifies knee function deficits at return to
sport after ACL reconstruction in male athletes. Br J Sports Med.
2022;56(9):490-498. doi: 10.1136/bjsports-2021-104692

27. 0hji S, Aizawa J, Hirohata K, et al. Single-leg hop can result in
higher limb symmetry index than isokinetic strength and single-leg
vertical jump following anterior cruciate ligament reconstruction.
Knee. 2021;29:160-166. doi: 10.1016/j.knee.2021.01.030

28. Stanton R, Kean CO, Scanlan AT. My Jump for vertical
jump assessment. Br J Sports Med. 2015;49(17):1157-1158.
doi: 10.1136/bjsports-2015-094831

29. Balsalobre-Fernandez C, Glaister M, Lockey RA. The
validity and reliability of an iPhone app for measuring vertical
jump performance. J Sports Sci. 2015;33(15):1574-1579.
doi: 10.1080/02640414.2014.996184

30. Pueo B, Lipinska P, Jiménez-Olmedo JM, et al. Accuracy of
jump-mat systems for measuring jump height. Int J Sports Physiol
Perform. 2017;12(7):959-963. doi: 10.1123/ijspp.2016-0511

31. Healy R, Kenny IC, Harrison AJ. Assessing reactive strength
measures in jumping and hopping using the Optojump™ system.
J Hum Kinet. 2016;54:23-32. doi: 10.1515/hukin-2016-0032

32. Haynes T, Bishop C, Antrobus M, Brazier J. The validity and
reliability of the My Jump 2 app for measuring the reactive strength
index and drop jump performance. J Sports Med Phys Fitness.
2019;59(2):253-258. doi: 10.23736/S0022-4707.18.08195-1

33. Brooks ER, Benson AC, Bruce LM. Novel technologies found to
be valid and reliable for the measurement of vertical jump height
with jump-and-reach testing. J Strength Cond Res. 2018;32(10):
2838-2845. doi: 10.1519/JSC.0000000000002790

34. Fedulova DV. Physical rehabilitation of athletes after combined
injury of the anterior cruciate ligament and meniscus of the
knee joint with the use of balance training for the development
of proprioception [dissertation]. Moscow; 2020. Available from:
https://search.rsl.ru/ru/record/01010245379 (In Russ).



https://doi.org/10.1136/bjsports-2013-093398
https://doi.org/10.1177/0363546515621554
https://doi.org/10.1177/0363546517751141
https://doi.org/10.1056/NEJMoa0907797
https://doi.org/10.1177/2325967118774255
https://doi.org/10.1007/s001670050190
https://doi.org/10.2519/jospt.2011.3384
https://doi.org/10.2519/jospt.2000.30.4.194
https://doi.org/10.1136/bjsports-2023-106931
https://doi.org/10.1016/j.joca.2014.03.006
https://doi.org/10.1007/s00167-012-2167-3
https://doi.org/10.1007/s00167-013-2577-x
https://doi.org/10.2106/JBJS.K.01246
https://doi.org/10.1016/s0021-9290(98)00044-x
https://doi.org/10.1177/0363546513476482
https://doi.org/10.1016/j.ptsp.2012.05.001
https://doi.org/10.1136/bjsports-2015-095898
https://doi.org/10.1136/bjsports-2018-099982
https://bpb-us-w2.wpmucdn.com/
https://cpb<2011>us<2011>w2.wpmucdn.com/sites.udel.edu/dist/c/3448/files/2016/01/UDPT<2011>ACL<2011>Rehab-Guideline-REVISED.pdf
https://cpb<2011>us<2011>w2.wpmucdn.com/sites.udel.edu/dist/c/3448/files/2016/01/UDPT<2011>ACL<2011>Rehab-Guideline-REVISED.pdf
https://doi.org/10.1177/19417381211056873
https://doi.org/10.1136/bjsports-2021-104692
https://doi.org/10.1016/j.knee.2021.01.030
https://doi.org/10.1136/bjsports-2015-094831
https://doi.org/10.1080/02640414.2014.996184
https://doi.org/10.1123/ijspp.2016-0511
https://doi.org/10.1515/hukin-2016-0032
https://doi.org/10.23736/S0022-4707.18.08195-1
https://doi.org/10.1519/JSC.0000000000002790
https://search.rsl.ru/ru/record/01010245379

HAYYHbI 0B30P

0b ABTOPAX

* YnbsHos Unbs Bnagumuposuy;

appec: Poccms, 390026, Pazatb, yn. BeicokoBonbTHas, 4. 9;
ORCID: 0009-0002-8008-9756;

eLibrary SPIN: 2103-5830;

e-mail: ilya_ulyanov_97@vk.com

MNpownskos Bnagumup OMutpueBmy, 1-p Mea,. Hayk, npodeccop;

ORCID: 0000-0002-7170-6575;
eLibrary SPIN: 1491-9631;

e-mail: vdproshlyakov41@yandex.ru
3acsapbko KoHctauTh UBaHoBMY, 4-p Mef. HayK, npodeccop;
ORCID: 0000-0002-0872-7357;
eLibrary SPIN: 5053-6345;

e-mail: aviazas@rambler.ru
LymkuH HOpuit Anekcanaposuy;
ORCID: 0009-0007-0746-5037;
eLibrary SPIN: 1807-7180;

e-mail: shumeret@gmail.com
AranbuoBa AHHa BacunbeBHa;
ORCID: 0009-0003-2390-0060;
e-mail: petrova.anna2000@yandex.ru
Mnecosckux Unbs Banepuesny;
ORCID: 0009-0000-3923-593X;
e-mail: plesowskix.i@icloud.com
MoposoBa AHHa AnekcaHapoBHa;
ORCID: 0009-0009-5217-4815;
e-mail: morozovaanna02@mail.ru
Hukonaesa AnuHa BnagumupoBsHa;
ORCID: 0009-0000-3592-2759;
e-mail: anikolaeva2002@yandex.ru
®ponosa AHacTacus BnagummpoBHa;
ORCID: 0009-0007-1198-1632;
e-mail: frolusha12@icloud.com

* ABTOp, 0TBETCTBEHHbIN 3a nepenucky / Corresponding author

Tom 29,Ne 6, 2023

DOl https://doiorg/10.17816/medrf623019

PoccuicKmi MeMUMHCKIIA HypHan

AUTHORS’ INFO

* Ilya V. Ulyanov;

address: 9 Vysokovoltnaya street, 390026 Ryazan, Russia;
ORCID: 0009-0002-8008-9756;

eLibrary SPIN: 2103-5830;

e-mail: ilya_ulyanov_97@vk.com

Vladimir D. Proshlyakov, MD, Dr. Sci. (Med.), professor;
ORCID: 0000-0002-7170-6575;

eLibrary SPIN: 1491-9631;

e-mail: vdproshlyakov41@yandex.ru

Konstantin I. Zasyadko, MD, Dr. Sci. (Med.), professor;
ORCID: 0000-0002-0872-7357,
eLibrary SPIN: 5053-6345;

e-mail: aviazas@rambler.ru

Yuri A. Shumkin;

ORCID: 0009-0007-0746-5037;
eLibrary SPIN: 1807-7180;

e-mail: shumeret@gmail.com
Anna V. Agaltsova;

ORCID: 0009-0003-2390-0060;
e-mail: petrova.anna2000@yandex.ru
Ilya V. Plesovskikh;

ORCID: 0009-0000-3923-593X;
e-mail: plesowskix.i@icloud.com
Anna A. Morozova;

ORCID: 0009-0009-5217-4815;
e-mail: morozovaanna02@mail.ru
Alina V. Nikolaeva;

ORCID: 0009-0000-3592-2759;
e-mail: anikolaeva2002@yandex.ru
Anastasia V. Frolova;

ORCID: 0009-0007-1198-1632;
e-mail: frolushal2@icloud.com

502


https://orcid.org/0009-0002-8008-9756
https://www.elibrary.ru/author_profile.asp?spin=2103-5830
mailto:ilya_ulyanov_97@vk.com
https://orcid.org/0000-0002-7170-6575
https://www.elibrary.ru/author_profile.asp?spin=1491-9631
mailto:vdproshlyakov41@yandex.ru
https://orcid.org/0000-0002-0872-7357
https://www.elibrary.ru/author_profile.asp?spin=5053-6345
mailto:aviazas@rambler.ru
https://orcid.org/0009-0007-0746-5037
https://www.elibrary.ru/author_profile.asp?spin=1807-7180
mailto:shumeret@gmail.com
https://orcid.org/0009-0003-2390-0060
mailto:petrova.anna2000@yandex.ru
https://orcid.org/0009-0000-3923-593X
mailto:plesowskix.i@icloud.com
https://orcid.org/0009-0009-5217-4815
mailto:morozovaanna02@mail.ru
https://orcid.org/0009-0000-3592-2759
mailto:anikolaeva2002@yandex.ru
https://orcid.org/0009-0007-1198-1632
mailto:frolusha12@icloud.com
https://orcid.org/0009-0002-8008-9756
https://www.elibrary.ru/author_profile.asp?spin=2103-5830
mailto:ilya_ulyanov_97@vk.com
https://orcid.org/0000-0002-7170-6575
https://www.elibrary.ru/author_profile.asp?spin=1491-9631
mailto:vdproshlyakov41@yandex.ru
https://orcid.org/0000-0002-0872-7357
https://www.elibrary.ru/author_profile.asp?spin=5053-6345
mailto:aviazas@rambler.ru
https://orcid.org/0009-0007-0746-5037
https://www.elibrary.ru/author_profile.asp?spin=1807-7180
mailto:shumeret@gmail.com
https://orcid.org/0009-0003-2390-0060
mailto:petrova.anna2000@yandex.ru
https://orcid.org/0009-0000-3923-593X
mailto:plesowskix.i@icloud.com
https://orcid.org/0009-0009-5217-4815
mailto:morozovaanna02@mail.ru
https://orcid.org/0009-0000-3592-2759
mailto:anikolaeva2002@yandex.ru
https://orcid.org/0009-0007-1198-1632
mailto:frolusha12@icloud.com

	Российский 
медицинский журнал
	Важнейшие аспекты реабилитации полупрофессиональных спортсменов 
после травмы передней крестообразной связки: оперировать или нет? 
	АННОТАЦИЯ
	Как цитировать


	The most important aspects in the rehabilitation 
of semiprofessional athletes after an anterior 
cruciate ligament injury: to operate or not? 
	ABSTRACT
	To cite this article

	Введение
	Методология поиска источников
	Новый взгляд на консервативное лечение пациентов после травмы Передней крестообразной связки 
	Список литературы
	Заключение
	ДОПОЛНИТЕЛЬНО
	ADDITIONAL INFORMATION
	References
	ОБ АВТОРАХ
	AUTHORS’ INFO



