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AKAAEMUA

Tema: «PacnpocTpaHeHHOCTb 6E€CCUMMNTOMHbIX
U3MEHEHWI ONOPHO-ABUraTeNIbHOro annaparta cpeau
npodeccmnoHanbHbIX B3POCIbIX PYyTOONCTOBY

JTiobywknHa AHactacus BnagumMupoBHa,
KnuHnka Smart Recovery




AKTYyanbHOCTb TeMbl

3aHAaTus ¢YT60HOM cornpoeoXxaakTcd nosblill€éHHbIM TPaBMaTU3MOM.

Hanbonee 4yactbimmu JIOKanun3aunamm ﬂOBpE)Kﬂ,eHMﬁ ABNIAIOTCA MbIlLULbI,
KaﬂCYHbHO-CBSI30‘-IHbIﬁ annapar KPYnNHbIX CyCTaBOB n TakKue

BHYTPUCYCTaABHbI€ CTPYKTYPbI, KaK MEHUCKU KOJIeHHbIX CyCTaBOB U XpPALLN.

B nopaBnsoweM 60/bLUMHCTBE C/IyYaeB OLUEHKa TOW WU  UHOU

aHaTOMMUYecKon 06s1acT¥ ¢ Ucnosib30BaHUEM annapatHbiXx MeTo4oB

uccrefoBaHUs B NepBblA pa3 NPOUCXOAUT NPU MosyyYeHun ¢Qyréonancrom

TpaBMbil.

B Takux CUTyauumnax 06beKTUBHanA OLleHKa poJsin B KJIMHUYECKOM KapTuHe
TEeX nnu MHbIX «HaKOMMIeHHbIX» U3MEHEeHUN npeacTtasndeTcsa

3aTpPyAHUTENbHOM.

B cBA3u c 3aTMUM pgnsa onpeapeneHna ageKeBatTHoOro rnpoTokKoJsia ne4vyeHusd
KPUTUYECKHU BaXXHO KOPPEKTHO UHTEepnpeTupoBaTb pe3ynbTaTbl

afnnapaTHbIX MeToA40B UccnepgosaHus.
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Buabl annapaTHOH AMarHoCTHKM Haubonee
yacTo ucnonb3yembie cpeau pyréonucros e

v" MarHuTHo-pe3oHaHcHasa Tomorpadua (MPT)

v' MynbTtucnupanbHasa KomnbloTepHas Tomorpapua (MCKT)

v PeHTreHorpagwmsa (PIN)

v YnbTpa3ByKoBoe uccnegobatnue (Y3W)

v AnekTpoHeiipomuorpadua HepeoB (SHMI) HMXKHUX KOHEUHOCTEM

Haunbonee uacto npumensiotca MPT u Y3U MbIle4yHOW TKaHW, KarcysibHO-CBAA30YHOro annaparta W
BHYTPUCYCTaBHbIX CTPYKTYP KPYyNHbIX CYyCTaBOB.

Mpun 3TOM 30/710TbIM CTaHAAPTOM AUArHOCTUKU MOBPEXAEHUA 3TUX CTPYKTYP B HacToslee BpeMA MOXXHO
Ha3BaTb MPT, KoTopasi npu co6a104eHMN KOPPEKTHOro NPOTOKOJ1a NPOBEAEHUS U CONOCTaB/IEHUS NOJTYYEHHbIX

AdHHbIX C aHAMHEe30M MOXXeT 3Ha4YMMO 061erynTb XXU3Hb Kak nauueHTam, Tak n Bpavyam.



Haubonee yacTbie NoKa3aHusa K UCNO/Ib30BaHMIO
annapaTHOM AAMarHOCTUKM cpeau gyTéonucToB

v' MPT - BocnaneHue u TpaBMaTU4YeCKue noepexxaeHmsa pa3jindHbixX oTaesioB Mblillild, KancysibHO-CBA304YHOIo

annapaTa ¥ BHYTPUCYCTaBHbIX CTPYKTYP KPYNHbIX CyCTaBOB, CTPeCcCOBble NoBpexaeHusa KocTHoi TkaHu (CIKT)
1-3-e cTeneHeul, paHHUe CTeNeHn OCTeOXOHApoNnaTUn

v MCKT - TpaBMaTU4YeCKMNe NOBpPEeXAEHUSA KOCTHOW TKaHU U OL,eHKa COCTOSIHUA XPSALL,EBON TKAHW,
ocTteoxoHaponaTum u CINKT 4-u cteneHu

v' PeHTreHorpacgua — TpaBMaTUYECKOE NoBpexxaeHne KoctHon TkaHu, CINKT u octeoxoHaponaTum nNo3gHux
cTeneHeu

v' Y3U - BocnaneHue u TpaBMaTUYECKOE NOBpEXAEHUE MArKUX TKaHel U KarcyibHO-CBA304YHOro annapara
KPYnHbIX CYyCTaBOB

v" QHMT - oueHKa COCTOSIHUSA HEePBHOI TKaHU NocJie TPaBM U onepauui (HanpumMep, Nocse NIAaCTUKKU axuyioBa

CYXOXXNINA)



Peanuu

3Hal0 aHaMHe3 U MeXaHU3M, AKAAEMNA
He 3Halo,

YTO CMOTPETb M KaK
WHTepnpeTUpoBaTb

3Hal0 KaK CMOTPETb,
He 3Hal0 aHaMHe3a, MexaHu3ma
M XXano6

B nogaensow,emM 601blUMHCTBE C/lyYyaeB Bpay, NPOBOAALLMUI UCCNef0oBaHMe, HUYEro He 3HaeT 06 aHaMHe3e nauueHTa U ero
)Xanob6ax u pesynbTaTax KJIMHUYECKOro TeCTUPOBaHMUS, a Bpay, OTBETCTBEHHbIN 3a JieYeHUe, OPMEHTUpPYeTCA Ha onucaHue
NpoBeZeHHOro UCcie0BaHUSA U CaMOCTOSITE/IbHO He aHaIM3MPYeT NMOoJTyYeHHble flaHHble.



Y10 penaTb?

POCCHACKOTO ®YTBONBHOTD COI03A

CtaBuTb gMarHo3 KoJulermanbHO, C y4YeTOM )Kanob, aHaMHesa,
MexaHU3Ma TpaBMbl, pe3ynbTaTOB KJ/MHUYECKUX TEeCTOB U
pe3ynbTaToB annapaTHbIX METOA0B UCCef0BaHuS.
Ucnonb3oBaTb Anf AWArHOCTUKM TOT BWA amnnapaTHoOro
MccnejoBaHUsA, KOTOPbI/i MOXXHO CUUTaTb 30/I0TbIM CTaHAAPTOM
AN ANAarHOCTUKU NOBPEXXAEHUA AaHHON TKaHM.

NpoBoguTb UCCnefoOBaHME CTPOro B  COOTBETCTBUM C
NPOTOKOJIaMK, KOTOpble NO3BOJIAT C Hanbosblueil BEepOATHOCTbIO
BbIIBUTb OAHY U3 Hanbosnee BepOATHDbIX NPUYUH 6onu.

MMeTb 4YeTKoe npeacTaB/ieHWe O  pacnpoCTPaHEHHOCTH

6ecCMMNTOMHbBIX U3BMEHEHUA B U3yyaeMou NMONynsALmn.



PacnpocTpaHeHHOCTb 6€eCCHMNTOMHDbIX U3MEHEHHUH ONOPHO-
ABUraTenbHOro annapara B o6wiei nonynsauum

MNneyeBoun cycTtaB

* 123 MPT nrogen ¢ 60nbto B OAHOM M3 MNJIeYEBbIX CyCTaBOB

TonbkKo YacToTa ocTeoapTpuTa MNJeYeBOro cyctaBa U TEHAMHUTA HAaAOCTHOWM Mblwubl 6bi1a Ha 10% Bbiwe B «6ONbHOMY
cycTtaBe. Takne nsaMeHeHus, Kak TeHgMHONaTus Bpaw,atesibHON MaHXeTbl nneya, USMeHeHUss B aKkpoMunanbHO-KJTKOUYUYHOM
COUYJIEHEHUM U CYCTaBHOM ry6e, 6bIIN LULMPOKO pacrnpoCcTpaHeHbl B 06oux cyctaBax (Barreto R.G. et.al. 2019)

NMOSAICHNMYHbIN OTAEN NO3BOHOYHUKA

* 98 MPT nofiCHMYHbIX OTAEN0B NO3BOHOYHUKA

Hedopmaums, NpoTpysuns n aKCTPY3nst ANCKOB — B 52%, 27% n 1% cny4yaeB COOTBETCTBEHHO, rpbixa (y3enku) Lmopna — B
19% cny4yaeB (Brant-Zawadzki M.N. et.al.1994)

KoneHHbI# cycTaB

« 5399 MPT KoneHHbIX CycTaBOB

O6w,an COBOKYMNHas pacnpoCTPaHEHHOCTb BbISIBIEHHbIX U3MEHEHWIA:

- OTeK KocTn — 18%

- ocTeopuTbl — 25%

- pedekT xpsiwa go 40 net — 11% n 43% B Bo3pacTe ctapuwe 40 net

- pa3pbiB MeHucka o 40 net — 4% n 19% B Bo3pacTte 19% (cuctemaTtmyeckuin o63op Culvenor A. et al., 2018)

« 230 MPT KONeHHbIX CyCTaBOB NIKOAEN C «CUAAYNM» 06Pa30M XXN3HU (CpeaHuin Bo3pacT — 44 roaa)

AHOMasbHble U3MEHEeHNS BbisiBNeHbl B 97% CycTaBOB, B TOM 4ucrie noBpexaeHnss MeHUckoB B 30% (ropuM3oHTanbHbI
paspbiB — 23%, paspbiB N0 TUMNY «pydYKK nenkn» — 1%). NoBpexkaeHne xpsillia U 0TEK KOCTU B naTenodemMopasnbHOM cycTaBe
B 57% 1 48% KONeHHbIX CyCTaBOB.

YacTuyHbIN paspblB NepegHen KpecToobpa3HON CBA3KM BCTpeydasncs B 2% KoeHHbIx cycTaBoB (Horga L. et al., 2020)




PacnpocTpaHeHHOCTb 6€eCCHMNTOMHDbIX U3MEHEHHUH ONOPHO-
ABUraTenbHOro annapara B o6wiei nonynsauum

JlokTeBOM cycTaB

« 189 MPT nokTteBbix CycTaBoB

- TEeHOMHOMATNA TPEXrnaBon MblilUbl Nevya — 96%, TeHAMHOMATUA Ne4YeBOU
Mbiwubl — 94%, TeHAUMHONATUA CYXOXWUNUKM Mblwu-crnbatenen — 35%,
NnaToJIoOrnYeckmne U3MeHEeHUs] KOCTHOM TKaHu -— 22%, TeHAuHonaTus
AByrnaBow Mblwubl — 20%, aedekTbl xpswen — 3% (Bastian S., 2019)

Ctonbl U noAbDKKU

« 78 MPT cton n noapixek (cpegHuit Bo3pacT — 47 ner)

- OTeK KOCTHOro mosra — 50%, cuHoBUT — 36 %, OCTeOHeKPO3 — 26%, KNCTbI —
5% (Zubler V., 2007)

TazobenpeHHbIl cycTaB

« 63 MPT 6eccMMnTOMHBIX J,06pOBOSbLEB U 63 — C 6ONbIO

- aedekT CyCTaBHOIO Xpaua: 97% - 6€eCCUMNTOMHbIE,
80% — cuMmnToMaTuU4yHble
- pedekT auetabynsapHoro - xpsawa: 14% —  6ECCUMMTOMHbIE,
47% — cuMnNTOMaTUYHble
- aedekT 6efpeHHOro XpAwa: 6% - 6€eCCMMNTOMHbIE,

30% — cumnToMaTunyHble (Tresch F., 2017)




PacnpocTpaHeHHOCTb 6€CCMMNTOMHbBIX H3MEHEHHH ONOpPHO-
ABUraTenbHOro annapara B o6wiei nonynsauum AKAZEMIA

POCCHACKOTO ®YTBONBHOTD COI03A

Tas

«  MPT 40 cnoptcMmeHoB (hyT601, XOKKEN, XOKKeN ¢ MYOM n pnop6on) n 20 HeECNOPTCMEHOB:

OTek N06KOBbIX KOCTen 1-1 cTeneHn — y 48% cnopTcMeHoB U 50% HECNOPTCMEHOB, OTEK JTOBKOBbIX KOCTEN 2-i1 cTeneHn —y 48 %

crnoptcMeHoB (Paajanen H. et al,, 2011)

KoneHHbIN cycTaB

« 117 6bIBLUINX CMIOPTCMEHOB-MY>XUUH (45-68 neT) ¢ pasHbIMU YCIOBUSAAMM Harpysku: 28 6eryHoB Ha AIMHHbIe AUCTaHumuK, 31
byT60UCT, 29 WITAHIUCTOB, 29 CTPENKOB.

OcTeoapTpuT TMBMOhEMOpanbHOro 1 natennod@emopasnbHOro CyctaBoB: CTPenkun — 3%, GpyTéonmcTtbl — 29%, Taxenoatnetol — 31%,

6eryHbl — 14%(Kujala U.M. et al, 1995)

« MPT 235 cnopTcMeHoB (6ackeT60anCTbl, MapadOoHLbl, TPMATIOHUCTbI, GYTOONUCTbI)

PacnpocTpaHeHHOCTb NOBPEeXAeHNU MEHUCKOB cocTaBwuna 1-2-n cteneHn — 27,2% v 3-4-n ctenenu — 3,9%.

(cuctemaTuuyeckuii 063op - Beals C. et al., 2016)

Cronbl U NOAbIKKU

* 183 MPT mapadoHLeB-ntobuTenen:

OTek KOCTHOro Mo3sra (nsiToyHast KocTb — 19,1%, TapaHHasa — 15,8%, 6onbliebepuoBas — 6,6%), OKONOCYXOXKWU/TbHbIM BbINOT

(cyxoxunnue 3agHen 60MbllebepLoBoi MbllLbl — 79,2%, crnbaTtens 60onblioro nanobua — 71,6%), TeHAMHONATUA axMoBa

CyXoXunus — 26,8% 1 YacTMUYHOE NOBpPeXAeHNe 60KOBbIX CBA30K (MNepeaHasn TapaHHo-Manobepuoasi — 47,5%, NATOYHO-

manobepuosas — 39,3%) (Yao W. et al., 2021)

MNneyeBou cycTas

MPT nneyeBbix cycTaBoB 23 tOHbIX 6eNCO6ONCTOB:

B 52% BbisiBNeHbl MaToON0OMMun, UMEKOLNECH B AOMUHUPYIOLLEN PYKe, TaKMe KaK NMPOKCUMabHbIN aNUdU3eonns ninevyeBon KocTy,

NoBpeXAeHne CyCTaBHOW ry6bl U BpalwaTenbHOM MaHXeTbl, apTpo3 AKC n cy6akpomMuanbHbiit 6ypcuT (Pennock A. et al., 2021)




PacnpocTpaHeHHOCTb 6ecCHMNTOMHbBIX U3MEHEHMH ONopHo-
ABUraTenbHOro annapara cpen CnopTCMeHOB

[M03BOHOYHUK

« MPT 27 Monogapbix 3/IUTHbIX GYyTOOINCTOB U 26 HECMTOPTCMEHOB:

- JlereHepaTuUBHbIE N3MEHEHUs AUCKOB — 89% (B KOHTPObHOM rpynne 54%)

- rpbbxu WMopna — 22%

- rpbbxu guckoB — 30% (Witwit W. et al., 2020)

« MPT noacHu4HOro otaena Nno3BOHOYHUKA 98 HOHbIX 3JIUTHbIX TEHHUCUCTOB:

- apTpo3 89,7%

- CUMHOBMWasbHblE€ KUCTbl, aCCOLNMMPOBAHHbIE C UBMEHEHUAMUN B (haCceTOYHbIX cycTaBax — 22,4%

- [ereHepaTuBHble N3MeEHEHUA B AUCKax — 62,2%

- rpbbku anckoB — 30,6% (pacnpocTpaHeHHble — 86%, odaroBble — 14%)

- cnoHgunonuctes 1-i ctenenn — 5,1% (Rajeswaran G. et al., 2014)

TaszobeppeHHbIN cycTaB

 MPT TasobeapeHHOro cyctaBa AOMUHMPYLOLWLEN KOHEYHOCTU 11 perbucTtoB 1 10 apTUCTOB H6aneTa
CpaBHW/IN C KOHTPONbHOM rpynnon — 10 yenoBek:

- paspbIB CycTaBHOW rybbl — 87% (6e3 CcyLLeCTBEHHbIX pa3nnynin B rpynnax)

- napanabpanbHble KUCTbl — 50% (6aneT), 0% (per6u), 10% (KOHTpOsIb)

- WCTOHYeHMe aueTabynspHoro xpswa — 54% (6e3 CyL,eCTBEHHbIX pa3nnMyunii B rpynnax)

- TOJNWMHa Kancynbl cyctaBa — 5,3mm (6anet), 3,8 (peréw), 3,8 (koHTponb) (Blankenstein T. et al.,
2019)




Knaccudukauum, ncnonb3syemMbie npu UHTEpnpeTaLum
AAHHDbIX annapaTHbIX METOAOB UCC/e OBaHNA

HauyunHaeM roeopuTb Ha O4HOM fi3biKe!
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Knaccudukauua ocreoaprposa (OA)

Kellgren-Lawrence
- Grade 0: peHTreHonorn4yeckux npusHakos OA HerT;
- Grade |I: cOMHUTEeNbHOE CY)XXeHUe CYCTaBHOM LLLe/Ih U COMHUTENbHbIE MeJIKue ocTeoPuUTbI;

- Grade ll: pocToBepHO onpepensalOTCA eANHNYHbIE MefiKue ocTeoGUTbl, BO3MOXXHO HE3HAUUTE/IbHOE CY)KeHHue

CyCTaBHOM LUEeNu;

- Grade llI: BblpaXeHHblé MHO)XXeCTBEeHHbIle OCTeoq)MTbI, A0CTOBEepHoe Cy)XeHue BbiCOTbl CYCTaBHOﬁ iesnu,

BapuabenbHbIN CK1epo3 C BO3MOXXHOU aedopmaumen noBepxHOCTeN;

- Grade IV: KpynHble ocTeo(UTbI, BbipaXKeHHOE Cy)KeHne CYCTaBHOM LL,e/IA, BbIpa)KeHHbIN CK/1Iepo3,

AocToBepHas aedopmannus KOHTYPOB KOCTH.



Knaccupukauum noBpeXXaeHus Xpsien

Noyes and Stabler

HyneBasi: HeT U3MEeHEeHUN;

MNepBan: U3MeHEeHUs TOJNIbKO UHTeHcuBHOCTU MP curHana;
BTopas A: pedekT xpsiLLa MeHee YeM Ha 50% TONLUHDI;
BTopas B: pedekT xpswa Ha 50-99%;

TpeTtbs A: aedeKT xpsiLLa Ha BCIO TOJLWUHY, 6e3 AedeKkTOB
KOCTHOW TKaHM;

TpeTtbs B: pedeKT xpsila Ha BCIO TOJLWMUHY C AedeKToM

KOCTHOM TKaHWU.

Outerbridge

MNepBas: pasMAryeHWe M OTEUYHOCTb XpsAwW,a 6e3 TpewuH

(McTUHHaA xoHApOManALuN)

BTropasi: ¢parmeHTauus xpsw,a U obpasoBaHue TPELLUH

AnameTtpowm 0,5 aloiMa U MeHee

Tpetbsi: ¢parmeHTauus xpsawa U obpas3oBaHue TpeLUH

AunameTpom 6onee 0,5 gonma

quBepTaﬂI Ipo3ud XpAawa C BOBJIeHeHUuemMm

Cy6XOHApaNIbHOW KOCTH



Knaccudpukauusa noBpexxeHusa XpsauLen

ICRS - International Cartilage Repair Society
MNepBas: pa3MaryeHune, oTeKk XpALLa;

BTopas: pa3BosiokHeHue/(pparmeHTaLma XpAla ¢ TPeLMHaAMMU, IOCKYyTaMu, 3p03UAMM,
pacnpocTpaHalLWUMUCAa MeHee YyeM Ha 0,5 rnybuHbl cnos, HO He AOCTUraloLW,UMHU FNY60KUX C/I0EB U

Ccy6XxoHApanbHOW KOCTH;

TpeTbA: pa3BosioKHeHUe/PpparmeHTaLua Xpsi,a ¢ ry6oKUMIU TPELLMHAMM, JIOCKYTaMU, 3p03UAMM,
pacnpocTpaHalLWUMUca 6onee YeM Ha NOJIOBUHY MNyOUHDbI, JOCTUrAIOLLLUMU FNYOOKUX CIIOEB U

cy6xoHApanbHOW KOCTH;

YeTBepTasn: 3po3umn Xpsw,a ¢ 06HaXKeHneM CybxoHapanbHON KOCTM.

AKAJEMUA
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Knaccudpukauusa noBpeXxXgeHus MEHUCKOB

Stoller

HyneBas: HOpManbHbI MEHUCK;

MNepBas: nossBNeHue B TOJILLE MEHUCKA O4AroBOro CMrHasa NoBbiLIeHHOW MHTEHCUMBHOCTU (He AOCTUraloLLero
NOBEPXHOCTU MEHUCKA);

BTOpaﬂZ nodAsneHne B T1oJille MEeHUCKa NIMHEMHOro CUrHasa NoBbILIEHHON UHTEHCUBHOCTM (He AocTuramowiero

NOBEPXHOCTU MEHUCKA);

TpETbﬂZ CUrHan noBblLLEeHHOM MHTEHCUBHOCTM, AOCTMFﬂIOLI.I,MI?I NMnoBepPXHOCTU MEeHUCKa.



Knaccudpuxaumua MbilueyHbIX NoBpeXXAeHUn bpuTaHCKOMH
ATneTHyeckon AccoumaLum
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AKAJEMUA

POCCHACKOTO ®YTBONBHOTD COI03A

0 - MUHMMAanbHas

1 — He6onbLUOE
noBpeXxpaeHue

2 - ymepeHHoe
nospexpeHue

3 — 3HauuTenbHoe
noBpeXaeHune

4 - nonHbIN
pa3pbiB

6051€3HEHHOCTb B M bililax

6051b BO BpeMs Unm nocne
TPEHUPOBOK

nuMmuTUpyowaa 6onb coxpaHseTcs

cnyctsa 24 yaca

BHe3anHas pe3Kas 60/b, coxpaHseTcs
npu xoab6e; Anana3oH ABUXKEHUS
YMEeHbLUAeTCs B Te4eHUe HECKONbKUX

AHen

pe3Kas BHe3anHas 60nb,
3HauMTeNbHOe orpaHuYeHune
NOABUXXHOCTU

Oa — ovyaroBas
Ob - reHepanu3oBaHHas

1a — BHyTpUMbILWEeYHasa remaTtoma o 10% B guametpe Ha MPT
1b — noBpeXxaeHue CyxoXXunmsa Uamn MbilLeYHO-CYX0XXUJIbHOIro COeANHEHUS

2a- noepexaneHume ot d)acu,uu BF.HY6b MbILLEYHOU TKaHU

2b/2c — noBpeXaeHne MbiLlLbl WA MbILLEYHO-CYX0XXUJIbHOI0
coeAuHeHua/noBpeXXaeHne Cyxoxxunusa

3a — mnodacumanbHoe NoBpeXaeHue

3b - noBpe)xAaeHne MbiLLLbl/MbILLIEYHO-CYX0XXNIbHOIO COeANHEHUS
3c — noBpexxaeHune cyxoxunus (cy6ToTanbHbili pa3pbiB)

4a - noBpeXAeHne MbiLLbl

4b — MbILEYHO-CYXOXXUIIbHOI0 COeUHEHUS

4c - cyxoxunusa

Hopma

rematomMma go 10% naowanu
MbILULLbI, paspylueHue
BOJIOKOH <1 CM

noBpeXxAeHne cocTasnsieT
10-50% nonepeyHoro
CEeYEHUSA MbILLLLbI

nospexaeHue >50%

NOJHbIN pa3pbiB



Knaccudpukauum cTpeccoBbiX NOBpeXAeHUA
KocTHOM TKaHMu (CINKT)

Llikana Arendt et al. LLikana Fredericson et al.
(Ha ocHoBaHuu gaHHbix MPT) (Ha ocHoBaHuM pgaHHbIXx MPT)
lNepuocTtanbHbl  OTEK —  KOCTHbIM  MO3r

lNepBas MU3meHeHune curHana STIR -
HOpMaJsibHbIN

OTek nepuocTasibHOro oTaesia n KOCTHOro Mmo3ra —

BTopas MU3meHeHue curHana STIRun T2
TONbKO U3aMeHeHusa T2
OTeK nepuocTanbHOro oTaena u KOCTHOro Mosra —
N3meHeHne curHana STIR, T1 u T2 — nuHusA P A
TpeTba msmMeHeHne T1 wm T2 - 5AMHMA nepenoma
pa3pbiBa OTCYTCTBYeT
OTCYTCTBYeT
MU3ameHeHne curHana STIR, T1 wm T2 - OTeKk nepuocTasibHOro otaesia U KOCTHOro Mosra —

“ RIS NPUCYTCTBYET JIMHUA pa3pyLUueHUs n3meHeHue STIR, T1 un T2 — nuHusa nepenoma
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YT0 N0 MeHUCKam?

AKAZEMUA
Bceraa nu 60sb B KOJIGHHOM CyCTaBe B NPOEKLUUN MEHUCKA CBA3aHHA UMEHHO C HUM?  roedvomees
100 nauneHTOB (CpeaHuii Bo3pacT — 42,7 neT) C 0OAHOCTOPOHHElN 60/1bl0
CMMnTOMaTU4YHbIN CYCTaB: beccMMNTOMHDbIN CycTaB:
v' 57 noBpexXaeHU MEHUCKOB: v' 36 noBpeXXaAeHUN MEHUCKOB:
FopusoHTanbHbIK paspbie — 32 MM, 11 JIM FopusoHTanbHbIN pa3pbiB — 29 MM, 8 JIM
PaaunanbHbIi, BepTUKaANbHbINA, CNOXXHbIA — 18 MM, 5 PaaunanbHbIi, BepTUKaNbHbINW, CNOXHbIX — 5 MM, 0 JIM
JIM v' 6 nopaxeHui KonnatepasnbHON CBA3KU
v' 53 nopa)xeHus KonnaTtepasbHOW CBA3KU v" 12 nepuKancynsipHbIX NOBpPeXXAeHUN
v' 64 nepuKancynsipHbix NoBpeXXaeHumn v/ 3 oTeka KOCcTHoro mo3ra (Zanetti M. et al., 2003)

v 36 OTEeKOB KOCTHOIro Mo3ra

BbiBOoA: 04EeHb YacTo 60J71b MOXKET
ObITb CBAA3aHa BOO6LLe He C
MeHUCcKom!

CIIKT Ill ctenenn
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YT0 no MeHuckKkam? AATEN
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«CBe)Xue» ropusoHTasibHble pa3pbiBbl MEHUCKOB He YCYryonsnucb B TeYeHne YeTbipex ieT U He
npueoaunM K 6onee 3Ha4YMMOMY NPOrpecCMpoBaHUI0O MOBPEXAEHUS Xpsilla Mo CPpaBHEHUIO C
KOJIEHHbIMU CycTaBaMm 6e3 noBpexaeHunn MmeHUcKoB (Posadzy M. et al., 2020)

B uccneposaHuu npousBefeHoO CpaBHEeHME COCTOAIHUA XpsilLa KOJIEHHOro
cyctaBa (KC) y naumeHTOB C nNpeALUecTBYIOLW,EN NapunasbHON pe3eKLuen
mMeHucka (MPM), cBa3aHHOM C ero TpaBMoW, U coctosiHue xpsw,a KC nocne
NMPM, cBfi3aHHOM C ero gereHepaTUBHbIMU U3MEHEHUAMM.
oy KoHTponbHasa rpynna — 6e3 onepauui.

R D 4 BbiBop;

‘ CoctosiHme xpsawa nocne IPM B cBA3M C ero TpaBMOM WU

AereHepaTUBHbIMU U3BMEHEHUAAMMU CYLL,eCTBEHHO He pa3finyanachb.

B KC nocne NPM cocTosiHue xpsiLia 6b110 focTtoBepHo xyXe, yeM B KC ¢

noBpeXXpeHnemM MEeHUCKa, HO He nojaBepriumxcss onepaTUuBHOMY

BMewartenbcTBy (Neumann J. et al., 2019)




PacnpocTpaHeHHOCTb 6ecCHMNTOMHbIX U3MEHEHUH ONOopPHO-
ABUraTe/ibHOro annaparay ¢pyr6onmcToB pa3Horo Bo3pacra AKAZEMUS

e
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MPT nosicHU4Horo otaesa no3BoHOYHUKa 18 anUTHbIX PyT60/1MCTOB-NOAPOCTKOB (cCpeaHni Bo3pacT — 17,8 neT):

Bonee ogHoi aHomanuu (BkAtoYas AereHepauuto GpaceToyHbIX CyCTaBOB, CUHOBMAsIbHbIE KUCTbI, AereHepauntio gucka u
FPbIXXW ANCKOB) BbisiB/IeHO Y 83% ¢hyT60NUCTOB.

ApTpo3 (aceTo4HbIX cycTaBoB 1-i cTerneHn Ha ypoBHe L4/L5 — 6%, NnpM3HakKn ABYCTOPOHHEro BbiNoTa B aceTO4YHbIX
cyctaBax — 16,7%, cuHoBuanbHble KACTbl — 11%.

TpaBMbl napuuanbHOM 4YacTu daceTovyoHoro cyctaBa — 22%, CIMKT 2-in cteneHn — 22,2%, CMKT 4-in cteneHn — 6%,
AereHepaumnst aAuckoB — 38%, a rpbika AnckoB — 27% (Carmody S. et al., 2022)

MPT no6koBoro cumgusa 19 ¢yrbéonncrTos nepeoro AuBn3noHa wrara Puo-ge-XaHeiipo (cpegHnii Bo3pact — 18-31 rog) n
17 MPT rpynnbi KOHTPONSI-HECIOPTCMEHOB (cpeaHui Bo3pacTt — 23-38 n1eT):

[ereHepaTuBHble n3MeHeHUs (0CTeodUTbl, HEPOBHOCTb KOPTMKANIbHOIO C/IOSi KOCTU U 3ajHe-BepxHee BbiMsiYMBaHUe
CYCTaBHOro Aucka): cnopTcMeHbl — 94,73%, KOHTPoNb — 6,25%; oTek KocTen: cnopTcMeHbl — 31,57%, KOHTpoNb — 6,25%;
M3MEHEHUS MbILLL, U CYXOXXnUnuin (NpuBoasLLMe MbilLbl U NPSAMble MblLLLbl XXMBOTA): CNOPTCMeHbl — 26,31%, KOHTPOJb —
6,25% (Branco R.C. et al., 2010)

OcreocuuHTUrpadmsa 42 ¢yr60mcToB (21 HxeHwmHbl, 21 MyXXYUHbI, BO3PacTHOU Anana3oH 19-31 roa):

CMNKT - 66% (6onbluebepuoBas KOCTb — 62%, 6eapeHHas KocTb — 5%), pa3pblB 3aHero pora naTepasbHOro MeHUcka u
ywnb nnaTto 60nbluebepuoBont KOCTU — 42%, pa3pblB nepeaHero pora meamanbHOro mMeHucka — 19%, ywmbbl KOCTU
natepanbHOro Mbillenka 6eapeHHon Koctu — 13%, ywmnbbl KOCTM MeananbHOro Mbllenka éegpeHHon koctn — 10%,
OTPbIBHOE MOBpeXAeHue MecTa NpukpensneHnsa nogHaakoneHHNKoBoro cyxoxunua — 40%, nospexaeHue MNKC - 13,1%
(Yildirim M.et al, 2004)




PacnpocTpaHeHHOCTb 6eCCMMNTOMHBIX U3MEHeHHUH B
rosIeHOCTOMHDbIX CycTaBax B3pocnbix ¢pyréonucros

Koro nsyyanu?

v' 37 npodeccuoHanbHbiXx ¢GyT60AUCTOB
(Bo3pacT okono 25 net), NpoOXoAMBLUMNX
NpeaKOHTPAKTHOE OCBUAETENbCTBOBAHME
B Beaywmx knybax PI1J1

v'bes »Xanob 7 onepauumn Ha
FONIEHOCTOMHbIX CyCTaBax Ha MOMEHT
OCBMAETENbCTBOBAHUS

v'Bcem BbinonHsanocb MPT (1,5 Tecna)

Y10 06Hapyxunu?

ApTtpo3 - y 86,5% ¢pyT60nMCTOB KaKk MMHMUMYM B OQHOM U3 CYyCTaBOB
cton. ¥ 67,6% dyréonuctoB apTpo3 nokanusoBaH B 3-10 MecTax.
Hanbonee yacto apTtpo3 obHapyxuBancs B LLlonapoBomM n TapaHHOM
cycTaBax.

Deddekr xpsawa 3-4-u creneHn - B 19,9% cTOM, KOTOpbLIA

ConpoBoOXXAancs OTEKOM Moffiexallen KOCTu.

Os trigonum - B 39% cTon.

AHomanua XaHrnyHga — B 12,2% cton.

CuHOBUT — B 63,2% cTon (xoTs 6bl B OAHOM CyCTaBe, U Hanbosee 4acTo

OH JIOKaNM30BaJiCs B rOJIEHOCTOMNHOM M NOATapaHHOM CycTaBax).

v’ YBenuuyeHne cTaka 3aHATUN, Beca M pocTa MoBbIlaeT BEPOATHOCTb
Hanuuma apTpos3a 60NnblebepLoBOA KOCTW, YBENMYEHWE CTaxa
3aHATUN yBENMYMBAET BEPOATHOCTb HanuMuua gedekrta Xxpsuia
TapaHHoro cycrtaesa. MMT 3HauMMo cBfi3aH C YacTOTOW TeHAonaTUn
axusnnoBa CyXOXuus.




PacnpocTpaHeHHOCTb 6eCCMMNTOMHDBIX U3MEHEHHMH B
rosieHOCTOMHDbIX CycTaBax B3pocnbix ¢pyréonucros

21-neTtHuin pyT60NUCT, 6€3 XKanob.

MoBpeXxaeHune xpsLa nonepeyHo-
npeanniocHeBoro (LLonapoea) cycTtaea

3-1 cTeneHm.




PacnpocTpaHeHHOCTb 6eCCMMNTOMHbIX U3MEHeHHH B |
ro/ieHOCTOMHbIX CycTaBaxX B3pocC/biX pyT60/MCTOB Sia

(A) 22-neTHun pyT60nMCT, 6€3 XKanob. Os trigonum.
(B) 22-neTHuit pyT60NMNCT, 6€3 XKanob. Os trigonum ¢ conyTCTBYIOLWUM CUHOBUTOM 3aHeli CUHOBUAJIbHOW CYMKM.
(C) 21-neTtHuit pyT60ONMUCT, 6€3 XKaNob. Os trigonum c conyTCTBYIOLLUM OTEKOM KOCTH.




PacnpocTpaHeHHOCTb 6eCCMMNTOMHbBIX U3MEHEeHUH B
rosIieHOCTOMHDbIX CyCcTaBax B3pocnbix ¢pyréonucros AKAIEMAS

28-neTHui pyT60NUCT, 6€3 XKanob.

ApTpo3 npeanloCcHe-NOCHEBOro

(Jincppanka) cyctaBa 4-# cTeneHm.



PacnpocTpaHeHHOCTb 6eCCMMNTOMHBIX U3MEHeHHUH B
rosIeHOCTOMHDbIX CycTaBax B3pocnbix ¢pyréonucros

Koro nsyyanu? Y10 06Hapyxunu?

v'47 npodeccrmoHanbHbix GyT60INCTOB [Mopa)xeHnst MEHUCKOB — B 060MX cycTaBax Habnto4anoch y
(BO3pacT okono 25 neT), NpoXoAnBLLNX 93,6% ¢dyT60NUCTOB, Y 4,2% nopaxxeHue 6b1710 B OAHOM CYyCTaBe,
NpegKOHTPaKTHOE OCBUAETENIbCTBOBAHME B Y 2,2% nopaxeHuns He 6b110. 1-3 nopa)keHus BbIABNEHO Y 27,7%
Beaywmx knybax PriJi dyT60nucTos, 4-7 -y 40,4%, 8 — y 31,9%.

v'bes )anob 1 onepaunin Ha KOJNIEHHbIX CycTaBax Mopa)xeHus xpswen — B 0601x cyctaBax Habnroganocb y 97,9%
Ha MOMEHT OCBUAETENIbCTBOBAHUA dyT60nmcToB. OgHO 1 60onee nopaxkeHun BoiaBneHo y 100%
v'Bcem BbinonHanocb MPT (1,5 Tecna) hyT60INCTOB. 2-5 NOopaXkeHU BbISAB/IEHO Y 6,3% (yTOONCTOB,

5 n 6onee nopaxeHnn —y 93,7%, 10-12 — y 53,2%.
ApTtpo3 - 4,3%

OTtek kKoctn — 10.6%

CuHoBuUT — 16%




PacnpocTpaHeHHOCTb 6€CCHMNTOMHDbIX H3MEHEHUH

MEHUCKOB B KOJIeHHbIX CyCTaBaxX B3POC/bIX (|)YT60)IHCTOB AKALEMNS
MoparkeHue OTCYyTCTBYeT 1-a cteneHb 2-A cTeneHb 3-A cTeneHb
MepegHu por natepasnbHOro MeHUCKa 44,7% 12,8% 38,3% 4,3%
3agHui por natepasibHOro MEHUCKa 37,2% 12,8% 48,9% 1,1%

MepeaHuit por megnuanbHOro MEHUCKA 37,2% 18,1% 43,6% 1,1%
3agHuii por meguanbHOro MEHUCKaA 4,3% 17% 71,3% 7,4%

21-netHun pytT60NMCT, 6€3 XKanob.

MoBpeXxxpeHue 3agHero pora MeguanbHOro

MEHMCKa 3 CTeneHMm.




PacnpocTpaHeHHOCTb 6eCCHMNTOMHON XOHAPOMAaNALMN
B KOJIGHHDbIX CyCTaBax B3pocnbix pyréonucros

HapgKoneHHuK

MepguanbHbIN MbILLENIOK

6eppeHHOM KOCTH

JlatepanbHbIii MbILLLENOK

6eppeHHOM KOCTH

MeaunanbHbIA MbILWENOK

6onbwebepu,oBOM KOCTU

JlatepanbHbIii MbiLLLENOK

6onbwiebepL,0BOM KOCTU

HaaKkoneHHuKoBas
noBepXHOCTb 6egpeHHOMU

KOCTU

HeT

22,2%

14,9%

25,5%

14,9%

24,5%

39,4%

1 ctreneHb 2 cteneHb 3 cTeneHb 4 creneHb

23%

11,7%

11,7%

14,9%

22,3%

11,7%

44,7%

36,2%

52,1%

59,6%

47,9%

41,5%

8,5%

34%

7,4%

9,6%

3,2%

4,3%

3,2%

3,2%

1,1%

2,1%

3,2%

21-netHun pytTé60NMUCT, 6€3 XKanob.
MNMoBpeXxxaeHue xpsaLLa naTepasbHOro
MbiLLeNiKa 6epeHHON KOCTH 4-1i CTeNneHn



PacnpocTpaHeHHOCTb 6€CCUMNTOMHDbIX U3MEHEHHH B
Ta306eapeHHbIX cycTaBax B3pocnbix pyréonucros

Koro usyyanu?

v'47 npodeccrmoHanbHbiXx GyTO0INCTOB
(Bo3pacT okono 25 neT), NPOXOANBLLMX
NpeAKOHTPAKTHOE OCBMAETE/IbCTBOBAHUE B
Beaywmx knybax PrJi

v'bes »anob v onepauynn Ha Ta3o6eapPeHHbIX
CyCTaBax Ha MOMEHT OCBUAETENbCTBOBAHUSA
v'Bcem BbinonHsanocb MPT (1,5 Tecna)

Y10 06Hapyxunm?

OA 1-# cteneHu — 46,8%

OA 2-u ctenenn — 18,1%

FAIl o6L1aa pacnpocTpaHeHHOCTb — 32,2%

FAI no Tuny pincer — 27,7%

MNorpaHnyHaa gucnnasusa — 12,8%

v' B 63 (67%) TasobeapeHHbIX CyCTaBOB 6bl/10
BbIAB/1IEHO OT 1 A0 5 UBMEHEHUMN.

AKAJEMUA
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PacnpocTpaHeHHOCTb 6€CCHMNTOMHDbIX U3MEHEHHH B
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naxoBou o6nacTu B3pocnbix pyTéonucToB AKAZEMIS

Koro nsyyanu?

v'47 npodeccrmoHanbHbiXx GyT60INCTOB

(Bo3pacT okoso 25 neT), NpoxoaMBLUNX Npes
KOHTPAKTHOE OCBUAETENIbCTBOBAHNE B BEAYLLMX
kny6ax PIJl

v'be3s »Kanob u onepauuni Ha JTIOHHbIX COYNTIEHEHUAX
Ha MOMEHT OCBUAETENIbCTBOBAHMS

v'Bcem BbinonHsnocb MPT (1,5 Tecna)

Y10 06HapyXunu?

HepoBHOCTb Cy6XxOHApa/IbHbIX MOBEPXHOCTEN JIOHHOr0

couneHenusa — 100%

CybxoHapanbHblii ocTeocknepos — 93,6%

«JINHUS BbICOKOIro CUrHana» ot KOCTHOro Mo3sra B

cy6xoHAapanbHbix oTaenax cumedpusa — 55,3%

Xuposas nHdunbTpauma KoctHoro mo3sra — 38,3%

TeHauHONATUA ANIMHHOWN NpUBOASILLLENA MbilLbl — 34%

Cy6xoHapanbHble KUCTbl — 29,8%

OTeK NoHHbIX KocTen — 56,4%

1 ctenenun - 30,8%

2 ctenenm — 17%

3 cTteneHm — 8,5%

v' BbiaBneHo 1-4 uameHeHusa — B 53,2 %, 5 n 6onee
n3MeHeHust — B 46,8 %




PacnpocTpaHeHHOCTb 6ecCMMNTOMHbBIX U3MEHeHHUH B
NOSICHUYHOM OTJeNe N0O3BOHOYHHMKA Y B3POCAbIX

¢dyT60nMCTOB

Koro usyyanu?

v'40 npodeccrmoHanbHbiX GyT60/INCTOB

(BO3pacT okos10 25 neT), NpoXoaMBLINX
NpeaKOHTPaKTHOEe OCBUAETENbCTBOBAHME B
Beaywmx knybax PriJi

v'bes anob n onepawmin Ha NOACHUYHOM oTAene
MNO3BOHOYHMKA HA MOMEHT OCBUAETENbCTBOBAHUSA
v'Bcem BbinonHanoce MPT (1,5 Tecna)

Y10 06HapyXunn?

ereHepaTtuBHble UsMeHeHus — y 92,5%

3-5 nsmeHeunt - 35%

6 n 6onee nameHeHnn — 50%

v' CpeaHui BO3pacT rpynnbl ¢ KOJIMYECTBOM U3MEHEHUN OT 6 U
6onee 6biN1 3HAYMTENbBHO Bbille, YeM B OCTasIbHbIX Fpynnax.

Oerungpatauua aucka — 82,5%

ApTpo3 daceTouHbIx cycTtaBoB — 70%

Cnonagunés — 50%

MponabupoeaHue gucka — 35%

pbnka Wmopna — 30%

Cnongunonus - 20%

AHynsapHble TpewinHbl — 18%

CreHo03 - 17,5%

MpoTtpy3ua — 15%

Cnonaunnonucres — 12,5%

IkcTpy3usa — 7,5%




Cnucok ony6MKoBaHHbIX HAMM UCCeA0BaHUM MO 3TOU

TemMe cpeau poccuickux pyréonucros

INE Volume 46, Numbes 2, pp 122-128
© 2020 Wabters Kluwes Fiealch, Inc. Al rights reserved

OccuprationaL HealTH/ERGONOMICS

Asymptomatic Degenerative Changes in the
Lumbar Spine Among Professional Soccer Players

Fduard Bezuglov, MD,"** Artemil Lazarev, MD,*" Arsenly Petrov, MD," Alesia Brodskaia, MD,
Anastasiya Lyubushkina, MDD, Kamila Kubacheva, MD,® Evgeny Achiasov, MD,? and Viadimir Nllmlenkn MD*

Study Design. Cross-sectional study
The aim of this study was 1o evaluate the actual
prevalence of degenerative spinal changes and their association
‘with age in a cohort of professional soceer players
Summary of Background Data. Presently, there are data that
athletes have more degenerative changes than nonathletes;
hawever, the research exanmining the prevalence of degenerative
spinal conditions among professional elite soccer players s
scarce
Methods. Professional male saccer players were included in
ihe study (n=40, average age 26,6+ 45 years, average height
1B£0.07m, weight 76.7 =7.1kg). Lumbosacral spine MRI
scanning at the L1-S1 level has been performed, Two radiolo.
gists with at least 7 years of experience of working with athletes
evaluated all images independently of cach other
Results. 52.5% (n=17) of soccer players had =1 spinal
degenerative condition. Thisty-five. percent {n=14) of players
had three to five, and 50% (n=20) had six or mare candtions,
The average age of players wha had six or more conditions was.
sigrificantly highes than those who had zew 10 ive or theee 1o
five conditions—28.1 +4.8 years versus 25.123.6 years
(P=0.029), and 24.8:+1,6 years, respectively.
Kruskal-Wallis test has shown no assaciation between the
number of degenerative conditions and waight (P=0.98) as well
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as body mass index (P=0.99). The age was associated with
degenerative changes (#=0.008).

Disc desiccation was. the most common pathologic condition,
which was found in 82.5% of athletes. Facel joint arthropathy
and spondylosis were present in 70, and 50% of the studied
lumbar spine MRI scans, respectively. The spondylolysis preva-
lence of 20% was noted.

Conclusion. Flite professional soccer players demonstrate 3
high prevalence of asymptomatic degenerative lumbar spinal
degenerative changes, which are significantly associated with
age. These eonditions might lead to the development of
symptomatic lower back pain, given the high-intensity exercise
| soccer, I is presently unclear what
for the primary prevention of these
degenerative spinal conditions.

Key words: intervertebral disc degeneration, lumbosacral

Spine 2021;46:122-128

occer is a contact sport, characterized by the high-
intensity motion. activity, pecformed at high speed
with decelerations and rapid movement direction
change.'*

Aserics of studics have shown a high prevalence of lower
extremity joints degenerative changes as well as the pain of
various localization among soccer players. Injuries are most
commonly observed in knee and ankle joints, which highly
likely have preexisting degencrative changes. This has to be
considered by orthopedies professionals when choosing
treatment. 5

Although spinal injuries are relatively rare amony soccer
players, chey might be severe, and debiltating."* Low back
pain prevalence is high among professional soccer players.™

Surgical treatment is indicated in specific settings, which
cnables the return to sports. However, athletes undergoing
discectomy need lengehy and challenging rehabilitation,
which shortens the players” active career,

“The presently available sparse data regarding the preva-
lence of degenerative spinal changes among athletes of

January 2021

Original Research

Asymptomatic Foot and Ankle Abnormalities
in Elite Professional Soccer Players

Eduard Bezuglov,*™ MD, Viadimir Khaitin,®' MD, Artemii Lazarev,** MD, Alesia Brodskaia,’ MD,
Anastasiya Lyubushkina,** MD, Kamila Kubacheva,** MD, Zbigniew Waskiewicz,"" PhD,
Arseniy Petrov,™ MD, and Nicola Maffulli, $§/1%1#%2 MD, MS, PhD, FRCP, FRCS(Orth)
Investigation performed at High Performance Sports Laboratory, Moscow Witte University,
Moscow, Russia

Background: Professional soccer players are often evaluated with asymptomatic lesions of the ankle and foot, and such
abnormalities may eventually bacoma clinically relevant.

rpose: To ascertain the prevalence of foot and ankle abnormalities in elite professional adult soccer players.
Study Design: Case series; Level of evidence, 4.
Methods: Professional adult male elite soccer players (n = 37) underwent magnetic resonance imaging (MRI) scans of both their
feet and ankles. All competed for their respective national junior or adult soccer teams. MRI scans were performed with 1.5-T
scanners and analyzed by 2 i
Results: The MRI scans of 86.5% of the players showed degenerative joint disease (DJD) in at least 1 of the joints of the foot and
ankle. Articular cartilage lesions in the joints of the foot and ankle were evident in 42% of the scans. Of all lesions, 17% were grade
3 or 4 (Noyes and Stabler classification) cartilage lesions and accompanied by subchondral bone marrow edema. The greater the
age, weight, and height of the players, the greater was the odds ratio of DJD of the ankle joint. Synovitis in at least 1 of the joints of
the foot was detected in 64% of the MRI scans. Leg dominance significantly correlated with bone marrow edema of the talus.
Conclusion: Elite professional soccer players are often evaluated with a high prevalence of asymptomatic osteochondral lesions
with subchondral bone marrow edema in the foot and ankle. These osteochondral lesions may remain asymptomatic or, with the
continuing high-intensity stresses that modern professional soccer demands of its athletes, may evolve and cause foot and ankle
jpain. It is unclear whether and which interventions can be implemented to prevent the occurrence of these abnormalities in the first
place.
Keywords: foot; ankle; degenerative joint disease; soccer, elite athletes
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The Effect of Training Experience and Leg
Dominance on the Prevalence of
Asymptomatic Intraarticular Changes of the
Knee Joints in Adult Professional Male
Soccer Players

Eduard Nikolayevich Bezuglov'**®, Viadimir Yurevich Khaitin**'@®, Anastasiya Viadimirovna Lyubushkina®@
Artemii Mikhailovich Lazarev', Atem Valerievich Gorinov’, Elena Yurevna Sivakova®,
Elizaveta llinichna Rumiantseva® and Alexey Viadimirovich Lychagir
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Original Research

Prevalence of Asymptomatic Intra-articular
Changes of the Knee in Adult Professional
Soccer Players

Eduard Nikolayevich Eaztgk:v,‘ MD, Anastasiya Vladimirovna Lyubushkina,” MD,
Vladimir Yurevich Khaitin,*¥ MD, Alisa Viktorovna Tokareva,¥ MD,

Evgeny Nikolayevich Goncharov,** MD, PhD, Artem Valerievich Gorinov, ™ MD, PhD,
Elena Yurevna Sivakova,** MD, and Andrey Petrovitch Sereda,$§ MD

Investigation performed at Sechenov First Moscow State Medical University
(Sechenov University), Moscow, Russian Federation

Background: Currently, there are few data on the association between participation in soccer and the condition of the knee joints
in adult professional players.

A high of soccer players will have asymptomatic intra-articular changes of the knee.
Study Design: Cross-sectional study; Level of evidence, 3.
Methods: The condition of the intra-articular structures (osteophytes, cartilage, and menisci) in 94 knee joints of 47 adult pro-
fessional soccer players (mean + SD age, 25.7 + 4.6 years; body mass index, 22.8 + 1.4 kg/m°) was analyzed. A 1.5-T magnetic
resonance imaging scanner was used to perform the imaging, and the ancnymized data were analyzed by 2 experienced
radiologists.
Results: Cartilage of both knee joints was affected in 97.9% of soccer players. Meniscal lesions were detected in 97.8% of joints,
affecting both joints in 93.6% of athletes. Grade 2 cartilage lesions were the most prevalent (36%-60% depending on the lesion
site), and grade 4 lesions were detected in 12.7% of joints. The medial femoral condyle and medial tibial plateau were most
frequently affected by cartilage lesions (85.1%). Among meniscal lesions, grade 2 lesions were the most prevalent, being detected
in 71% of the cases. Grade 3 lesions were detected in 13.8% of the joints. The posterior homn of the |ateral meniscus was the most
common site of meniscal lesions (affected in 95.7% of the joints). Osteophytes were delected in 4.2% of joints.
[ ion: The of ic cartilage and meniscal lesions in the knees of adult professional soccer players is

Abstract

Background: Currently, no data is available regarding the association between professional experience or limb
dominance and the prevalence of asymptomatic knee joint lesions in adult professional male soccer players.
Hypothesis: The prevalence of the accumulated changes increases with training experience. This is especially true
for the dominant leg, which is involved in a large proportion of the athletes’ movements

Study Design: Level 2 cross-sectional cohort study

Methods: MRI was used to assess the condition of 94 knee joints in 47 adult professional male soccer players
(mean age 257 + 46 years, BMI 228 + 14). Previous surgery on joints was an exclusion criterion. No football player
had knee injuries (including fresh bruises) for at least 3 months before the examination. All the scans were
performed using a 1.5T MRI scanner and a slice thickness of 3 mm. The images were blindly analyzed by two
experienced radiologists. We analyzed all the three compartments of the knee joint. We consider a chondral lesion
already from grade | in modified Noyes and Stabler classification system. To assess the influence of soccer training
experience, all players were divided into two groups: group 1 formed from players with less than 20 years of
experience and group 2 with more than 20 years of experience.

Results: One hundred percent of the soccer players had at least one chondral and meniscal lesion.

In both legs, the posterior hor of the medial meniscus (95.6%) was the most frequent site of injury. Most of the
injuries were classified as grade Il injuries (73.3% for the dominant and 75.6% for the non-dominant leg)
Experience and age of the athletes significantly increased the probability of subcortical bone lesions. They were
significantly positively correlated with the grades of patellar lesions and lesions of the patellar surface of the femur
(Continued on next page)

extremely high and is not associated with the reduction of sports involvement. This research shouid promote the correct nter-
pratation of magnatic resonance imaging data obtained from soccer players with acute trauma and the reduction of the number of
unwarranted surgical procadures.

Keywords: knee articular cartilage; knee meniscus; magnetic resonance imaging; football (soccer)

The prevalence of asymptomatic changes in the knee joint
has been & topic of interest in the sports medicine literature.
Related studies have included athletes of varying ages and
competence performing in different sports, and studies on
those who do not regularly participate in sports have also
been published. These studies mostly focus on participants
aged 40 years and older. For instance, even in participants
younger than 45 years, the prevalence of asymptomatic
meniscal injuries is estimated at 13% to 87%.%""! An impor-
tant aspect of these studies is that they alerted sports phy-
sicians, orthopaedic trauma surgeons, and radiologists to the

high prevalence of asymptomatic lesions of the large joints in
all the population groups. This information should help
them to correctly interpret the magnetic resonance imaging
(MR results of patients with acute joint injuries and choose
therapy accordingly.

Among the published literature were 2 reviews analyz-
ing the prevalence of asymptomatic changes of the knee
joint in athletes of different performance levels. Beals
et al’ summarized the results of 14 studies on the preva-
lence of asymptomatic meniscal injuries in amateur and
professional athletes (N — 205; mean age, 31.2 years) and
found changes of meniscal tissue in 31.1% of the partici-
pants. A study by Flanigan et al® analyzed 11 studies
(N = 931) on the prevalence of changes in tissue of menisci
and cartilages in groups of adult elite athletes. Depending
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