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OYHKUNOHAJNIbHAA CUMNTOMATUKA B OTAAJIEHHDbIE
CPOKU NOCJE TOTAJIbHOIO SHAOMPOTE3UPOBAHUA
KOJIEHHOTIO CYCTABA

A.B. AntyxoBa', C.H. Kaypkun'2, 1.B. CkBopuoB' 2, A.A. Axnawe'?, JI. MeHcax®

T depepasibHbIi HAYYHO-KAVHUYECKIIA LLEHTP CeLyani3npoBaHHbIX BULAOB MEOULIMHCKOM NMOMOLLM 1 MEOULMHCKNX TEXHOSOMUI
depepanbHOro Meauko-6buonornyeckoro areHTcTea Poccun», Mocksa, Poccuiickas ®egepauys

2 Poccuinckuin HauyoHanbHbIN MCCnefoBaTeNbCKuii MeaULIMHCKINIA yHuBepcuteT umenn H.W. Muporosa,
Mocksa, Poccuiickas ®egepaums

3 Poccuiickuin yHuBepcuTeT opy>k6bl Hapopos, Mocksa, Poccuiickas ®epepaums

O6ocHoBaHue. CTaHaapT XUPYPrudecKoro ieHeHus: apTpo3a KOJIEHHOro cyctaBa Ha rno3gHux crtagu-
5IX — TOTaJIbHOe 3HAOMPOTE3NPOBaHWE, MO3BOJISAIOLEe KynupoBaTb 601eBON CUHAPOM U YCTPaHUTb
nmerowyyrocsi gegpopmauymo. OfHako HE4OCTATOYHO AaHHbIX 06 OTAasleHHbIX pe3ysbrarax nocsae one-
payum, 4TO BaXKHO AJ151 TOHVMAaHUSI AMHaMVIKM BOCCTaHOBUTE/ILHOIO rnepuoga v rnporHo3upoBaHus pe-
synbtata. Ljenb nccnepgoBaHns — v3yHeHUe KIVHUHECKOH, (OYHKLNOHAIbHOM, N BUOMEXaHNYECKOM
cUMNATOMaTVKN y BO0JIbHbIX MOC/Ie TOTa/lbHOr0 3HAOMNPOTE3UPOBaHNS KOJIEHHOIro cycTaBa B OTAasIeH-
Hbii nepuiog. Metogsbl. O6¢cnenoBaHbl 22 nayveHTa rnocse 3HAOMPOTE3NPOBaHUS KOJIEHHOro cycTaBa
B oThasieHHble cpoku u 20 OTHOCUTEJIbHO 30PO0BbIX B3POC/bIX (KOHTPOJIbHas rpynna). Viccnegosanu
buomexaHviKy xo4bbbl B rPoOv3BOJIbLHOM Temre. PeructpupoBainm BPEMEHHbIE XapPakTePUCTUKN UMKa
Liara, yaapHble HarpPy3Ku v ABYDKEHWS B Ta300€4PEeHHbIX Y KOJIEHHbIX cycTaBax. [layneHTsi 1o pesyibTa-
Tam BUOMEXaHNYEeCKOro uccae[oBaHns Oblm pasgeneHsl Ha gBe rogrpynnsl. B nogrpynny 1 Bowwin
rnaymeHTbl C XOPOLLUM (OYHKLIMOHAI0M, MaxoBOW aMI/INTY4OM KOJIEHHOro cyctasa =50°, coxpaHHbIM aJl-
rOPUTMOM LBVIXKEHVS; B MOArPYyrny 2 — nayneHTbl ¢ MaxoBou amrnnty[on 4o 50° n HapyLueHHbIM asro-
PUTMOM ABVXKeHWS. Pe3ynbratbl. BpemeHHbie xapakTepucTuky ymkiaa Lara y 60/bHbIX B OTAa/IeHHbIe
CPOKM 1MOC/Ie 3HAONPOTE3UPOBAHUS KOJIEHHOIO cycTaBa He OT/IMHYalTCS CYLECTBEHHO OT KOHTPOJIb-
HOW rpynnbl. [BvxeHns OTBEAEHUSI-NPUBEAEHNS U poTaumy B Ta306e4pEeHHbIX U KOJIEHHbIX CycTaBax
OBHapyXNBarOT CHUXEHVE aMranTyabl, 60/bLIe BbipaxeHHoe B nogrpynne 2. OCHOBHbIE N3MEHEHUS
KUHeMaTyKy Ta306e[peHHOro cycTaBa XapakTepusyroTCs CHYXKEHNEeM aMInTyabl ABVXXKeHUN n 6oaee
A/NTEbHBIM BPEMEHEM pasrubaHus B nepuosae oropbl, 470 0OHapy>XxeHo /151 06enx CTOPOH, OCOOEH-
HO B nogrpynne 2. HanbonbLmm n3MeHeHNSIM (CHUXKEHUE aMIINTYAbl BCEX ABVXKEHUI Kak Ha CTOPOHEe
3HAOMNPOTE3a, TaK M Ha rNPOTUBOMOJIOXHOM) NoABepr/iack KNHEMaTUKa BUXEHWI B KOJIEHHbIX CycTaBax.
3aknrodeHume. [101HOro BOCCTaHOBAEHUS (hyHKLMY KOJIEHHOIrO CycTaBa rocJje ToTajabHOro SHAoNpoTe-
3UPOBaHUs B OTAAJIEHHBIE CPOKU HE MPONCXOAUT. XapaKTepHO CUMMETPUYHOE CHIKeHNE (yHKLn obe-
UX HYXKHUX KOHEYHOCTeN. Hannune yHKUMOHaIbHO pasHbix (MeHee nav 6osee TSXesbiX) pesy/ibraTtoB
SHAOMNPOTE3UPOBAHNS MOXET ObITb CBA3aHO C UCXOAHBIM (QYHKLMOHAIbHbIM COCTOSIHUEM CycTaBa Ao
SHAOMPOTE3MPOBAHUS UM C MOCAEAYIOLLVM NepUoLOoM peabuantaLmu.

KntoueBbie cnoBa: 0CTE0apPTPUT, SHAOMPOTE3UPOBAHNE KOJIEHHOIro CycTaBa; GuoMexaHuKa Xoab0bl;
DYHKUMST KOJIEHHOrO cycTaBa.

Ans yntuposarHus: Antyxosa A.B., Kaypkun C.H., Ckeopuos [.B., Axnawes A.A., MeHcax J1. ®yHk-
LMoHasbHas cMMATOMaTuKa B OTAaNeHHbIE CPOKM MOC/E TOTaNbHOMO SHAOMPOTE3UPOBAHUS KONTEHHOIO
cycTtaBa. KnuHuveckas npaktmnka. 2021;12(1):00-00. doi: 10.17816/clinpract60043

MocTynuna 05.02.2021 MpuHsTa 31.03.2021 Ony6nnkosaHa XX.04.2021

OBOCHOBAHUE asnsetca nugupylowum [1, 2]. Ona KynuposaHus

MaureHTbl C OCTE0apPTPUTOM KONIEHHOro cycta- 60SIeBOro cuHApomMa u ycTpaHeHus pgedopmanun
Ba CTpafjalT He TONbKO OT 60NN, HO TakXe OT Ha- B KpaTyaiwmne CPOKM pacnpoCTPaHeHHbIM 1 Hau-
PYLUEHNS MOXOAKW W OFPaHUY4EHHON MOABWXHOCTU. 6Gonee 3(PEHEKTUBHLIM METOLOM XUPYPruyeckoro
Cpepnun 3aboneBaHnii ONOPHO-ABUraTeNIbHOrO anna- JIe4eHUs Ha NO3OHNX CTagusx SBNSETCA ToTanbHoe
pata gedhopMupyoLWmnin apTpo3 KOMIEHHOr0 CycTaBa 3HAOMNPOTE3NpPOBaHNe.
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OpHako, HECMOTpPS Ha TO, Y4TO 3JHOOMPOTE3NPO-
BaHMe KOJIEHHOro cycTaBa 06ecnedvnBaeT CHUKEHNEe
60NEBbIX OLLYLLIEHUA W YNyylaeT KayeCTBO >KWU3HW,
nokasaHo, 4TO MOCAEe onepaumm MOXET He TOJSIbKO
COXPaHATbCA NaTonorn4yeckas noxogka, Ho 1 BO3HU-
KaloT TPYAHOCTU NPU BbIMNOSIHEHUN EXXEAHEBHbIX (DYHK-
LMOHasbHbIX 3afaHuni [3-5].

Ha cerogHsAWwHWA [eHb WMEETCS He3Ha4uTesb-
HOe 4ncno paboT, MOCBALLEHHbIX N3YHEHUIO (DYHKLIK
1 napamMeTpam KOJIEHHOro cycTasa npu xonbbe nocne
TOTaNbHOrO 3HOONPOTE3NPOBaHUSA. [laTonormdeckas

6romMexaHnKa MOXOOKM, CBSA3aHHas C HapyLlUeHUEM
OBVKEHNS CrnbaHunsi-pa3rnbaHnst KoNIeHHOro cycTasa,
4acTo MPOSBASIETCHA OO0 W MOC/e ONepaTuBHOIO BMe-
waTtenbcTBa. B nccnegosanum P. Biggs u coasr. [6] no-
Ka3aHO OTCYTCTBME MOJIOXKUTENbHBIX U3MEHEHNI am-
nNAUTyabl CrnbaHns KONeHHOro cyctasa cnycTtsa 13 mec
nocne onepauuu, HECMOTPS Ha YBEIMYEHME CKOPOCTU
X0AbObl 1 yBenuyeHne amnauTygpl crubaHusa Geppa.
OnncaHo BAMsHWE OCTeoapTpUTa Ha U3MEHEHUE Ku-
HeMaTU4eCKNX napameTpoB KOHTpanaTepasbHOW Ko-
HEYHOCTW MOCNe TOTaSbHOro 3HAONPOTE3MPOBAHUSA

LONG-TERM FUNCTIONAL SYMPTOMS AFTER TOTAL KNEE

ARTHROPLASTY

A.V. Altukhova', S.N. Kaurkin'-2, D.V. Skvortsov'2, A.A. Akhpashev' 3, L. Mensah?
' Federal Scientific and Clinical Center for Specialized Medical Assistance and Medical Technologies of the Federal Medical

Biological Agency, Moscow, Russian Federation

2 The Russian National Research Medical University named after N.I. Pirogov, Moscow, Russian Federation

3 Peoples’ Friendship University of Russia, Moscow, Russian Federation

Background: The standard of surgical treatment for arthrosis of the knee joint in the later stages is
total arthroplasty, which allows to stop pain and eliminate the existing deformity. However, there is not
enough data on long-term results after surgery, which is important for understanding the dynamics of
the recovery period and predicting the result. Aims: Study of clinical, functional, and biomechanical
symptoms in patients after total arthroplasty of the knee joint in the long-term period. Methods: 22 pa-
tients were examined after knee joint replacement in long-term periods and 20 relatively healthy adults
(control group). The biomechanics of walking was studied at an arbitrary pace. The temporal charac-
teristics of the gait cycle, shock loads and movements in the hip joints and knee joints were recorded.
We recorded time characteristics of walking cycle, shock loads and movements in the hip joint (HJ) and
KJ. The patients were divided into two subgroups according to the results of a biomechanical study.
The patients from subgroup 1 had good functionality with a swing amplitude of the knee joint of =50°,
the movement algorithm was preserved. The patients from subgroup 2 had a swing amplitude of up to
50°, the movement algorithm was impaired. Results: The temporal characteristics of the waking cycle
did not differ significantly from the control group in patients in the long term after knee arthroplasty.
Abduction-adduction and rotation movements in HJ and KJ show a decrease in amplitudes, more
pronounced in 2 subgroup. The main changes in the kinematics of the hip joint are characterized by
a decrease in the range of motion and a longer extension time during the support period, which was
found for both sides, especially in 2 subgroup. The greatest changes (it is decrease in the amplitude
of all movements both on the side of the endoprosthesis and on the opposite) were observed in the
kinematics of movements in the knee joints. Conclusions: There is no complete restoration of the
function of the knee joint after total arthroplasty in the long term. The function of both lower limbs is
symmetrically decreased. The presence of functionally different (less and more severe) results may be
associated with the initial functional state of the joint before arthroplasty or with the subsequent period

of rehabilitation.
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koneHHoro cyctasa [7]. M. Aljehani ¢ coasT. [8] BbI-
SBUSIN CHKEHNE aMNanTydbl crnbaHns n pasrnbaHus
B KOHTpanarepasnbHO KOHEYHOCTU cnycTs 6-24 mec
nocrne onepawuuun, 4YTo MOXET ObITb CBSI3aHO C rnepe-
rpy>xaroLlen KoHTpanaTepanbHble CyCTaBbl aCUMMET-
PUYHON MOXOOKOW nocflie OAHOCTOPOHHEro ToTasb-
HOrO 3HOOMPOTE3NPOBaHMSA KOMEHHOro cycTtasa [9].
Mo paHHbIM nccnepoBaHusa B. Street n W. Gage [10],
y NauMeHTOB cTapLUei BO3pacTHON rpynnbl (77,7 rona)
[OaHHble N3MEHEHMSA MOrYT NPMBOANTL K MPOrpeccus-
HOMY PasBUTUIO OCTEOapPTpPUTa U ganbHelnwen Heob-
XOAMMOCTU 3HOONPOTE3NPOBAHNSA KONEHHOrO CycTasa
Ha NPOTUBOMONOXXHOW CTOPOHE.

Pap nccnegoBaHMin NOCBSALLEH N3YYEHUIO BAUSHUS
MHOEeKCa Macchbl Tena Ha napameTpbl MoXoaku. MNoka-
3aHOo, YTO y BCEX MaLMEHTOB NOCJE 3HA0NPOTE3MPOBA-
HMS1 KOJIEHHOIO CycTaBa yNy4yLlUnIMCh Kak BroMexaHu-
4YecKue, Tak 1 KIMHUYECKME MapaMeTpbl, HE3aBUCMMO
OT uHOekca macceol Tena [11, 12].

[.H. Lee [4] nsyyan pesynsraTbl TOTaJIbHOMO 3HAO-
NPOTE3MPOBAHNA KOJIEHHOrO cycTtaBa 4epe3 3 Mec
1 CryCTA rof Noce onepauun B ABYX CONOCTaBUMbIX
BblOOpKax naumeHToB no 25 4yenosek. B rpynne nayu-
€HTOB 4Yepes 3 MeC noclie onepauun NPoLeMOHCTPU-
poBaHO 00nee BbIPa)XXEHHOE CHUXEHUE CKOPOCTU
xoOb0bbl, ONWHbI Wara, amnauTygbl pasrmbaHus
KONMEHHOro u crubaHusi rofieHOCTOMHOro cycTasa
B MPOOMNEPUPOBAHHON KOHEYHOCTU B CPaBHEHWM
C pesynbratamu rpynnbl B OTAaNIeHHOM Nepuofe Ha-
onofgeHns. 3Tn 6MoMexaHN4eckne N3SMeHEHUs MoryT
ObITb KOMMEHCATOPHbLIM OTBETOM Ha MEHee BOCCTa-
HOBJEHHYIO (QYHKUMIO KOfleHHoro cyctasa. J.E. Naili
C COaBT. [5] Tak>Xe BbIIBUM MONIOXKNTENBHYIO ANHA-
MUKY OTAafIEHHbIX PEe3ynbTaToB 3HAOMNPOTE3UPOBA-
HUs: B 68% cnyyaeB 4Yepes3 rof nocie ToTaslbHOro
9HOONPOTE3NPOBAHNA KONEHHOrO cycTaBa yBenunyu-
Mcb amnautyga crubaHns-pasrnbaHns npoonepu-
POBaHHOIO KOMEHHOro CycTaBa U CKOPOCTb XOObObl
B CpaBHEHUUN C pe3yfnbTaTamMi KUHEMATUKU MOXOOKM
cnycTts 1 Mec nocne onepauun.

Takum 06pa3omM, UCCNedoBaHWn MO BAVSIHAKO TO-
Ta/lbHOr0 3HOOMPOTE3NMPOBAHMS KOJIEHHOro CcycTaBsa
Ha napameTpbl MOXOLAKWN B OTAANIEHHOM Mepuope Ha-
O6ntogeHns HeJoCTaToOvYHO, TEM HE MeEHee pesynbra-
Tbl ONEPATUBHOrO BMELUATENbCTBA BaXkHbl O MO-
HUMaHUA OUHaMUKM BOCCTaHOBUTENBHOrO nepuopa
1 NPOrHO3UPOBAaHUSA pesynbTaTa.

Llenb uccnepgoBaHnsa — nsy4eHne yHKLNOHAb-
HOW, BUOMEXAHNYECKOWN 1N KIIMHUYECKOW cUMATOMaTu-
K1 y 60JbHbIX MOCNe TOTaNbHOro 3HAOMNPOTE3NPOBA-
HWS1 KONEHHOrO CycTaBa B OTAAsNEHHbI Nepuoa.
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METO[bI
AnsaiiH nccnepoBaHus
ViccnepgoBaHue KOropTHOE, MPOCMNEKTUBHOE.

KpuTtepun cootBeTcTBUS

Kputepuy BKIIOYEHMST: BANTENBHO CYLLECTBYOLLMIA
OfIHOCTOPOHHWI TEHYMHHbIN OCTE0aPTPO3 KOMEHHOIO
cycTaBsa 3-11 cteneHn n 6onee no Kellgren n Lawrence
Ha MOMEHT ornepauum; Hann4ue NPOBEAEHHOrO OOHO-
CTOPOHHEro TOTasIbHOrO 9SHAOMNPOTE3UPOBAHUSA KO-
NEeHHoro cycTasa; Bo3pacT nauneHTos oT 50 fo 80 net
BKJIOUUTENBHO.

Kputepuy UCKIIOHYEHNS: OCTE0APTPO3 KONEHHOrO
cyctaBa MeHee 3-i1 cTeneHn no Kellgren n Lawrence;
BO3pacT naumeHToB Mmiagwe 50 neT; HannymMe Kak
Ha MOMEHT ornepauun, Tak 1 Ha MOMEHT MPOBEAEHNSA
obcnenoBaHMs  COMYTCTBYIOWEW NaTonorum, usme-
HAOWen 6uomexaHnky xogpbbl (aedopmupytoLLme
apTPO3bl APYrMX KPYMHbIX CYCTaBOB HVKHUX KOHEY-
HOCTeW; nocneacTeus TpaBM U 3aboneBaHuin onop-
HO-OBMraTeNbHOro  annapara;  HEeBpOJsornyeckas
naTonorms — UeHTpanbHble U Nepudepuyeckue na-
panuyn 1 napesbl; opyrue COCTOSHUS, U3MEHSOLLMEe
PYHKUMIO OBMXKEHNS); HANIMYNE KOMHUTUBHBIX HapyLle-
HUIA, NOCNEeoNePaLMOHHbIX OCNOXXHEHWI (HECTabUIb-
HOCTb 3HOOMPOTE3a; BOCMNaNUTENbHbIE 3a00/1eBaHNS;
HeafleKBaTHbII peabunuTaunoHHbIA nepuon), rpyoon
naTosIorMn Cepae4yHO-COCyanCTON CUCTEMBI, NPensT-
CTBYIOLLIEV HOPMAJIbBHOMY NePEenBUKEHNIO.

Ycnosusa nposefeHus

ViccnepgoBaHue BbiNosHEHO B nepuog ¢ 2018 no
2020 r. B nabopatopu KMHUYECKOW OGUOMEXAHUKI
OHKL, ®MBA Poccuu.

OnucaHne MeAVLMHCKOro BMeLlaTesbcTBa

MpownsBoguncs Habop rpynnbl  obcnegyembix:
nauneHTbl C OTAANIEHHbIMU pe3ynsTaTamu 3H4OMNPO-
Te3npoBaHMsa KoneHHoro cyctaea (1-2 roga nocne
3HOOMNPOTE3NPOBAHUS) N OTHOCUTENBHO 3[40POBbIE
mmua (KoHTponbHast rpynna). MauyveHTol B oTAaneH-
HOM Mepuoae 3HOONPOTE3NPOBAHMS MO pe3yfbTaTam
61MOMEXaHNYECKOro NCCeaoBaHns Ob1In pasaeneHol
Ha OBe noAarpynnbl: MO BeNWYMHE MaxoBOW ammniu-
Tyabl 1 aNropuTMY LBVXKEHUSI B NPOONEPUPOBaAHHOM
KoneHHOM cycTase. B nogrpynny 1 Bowwnn naymeHThbl
C XOpOLWUM (YHKLMOHANOM, MaxoBOW amnanuTynou
KONEeHHoro cyctasa >50°, coxpaHeHHbIM anropuTMOM
OBWKeHus. B nogrpynny 2 Bownn nauueHTbl C Maxo-
BOM amnnnTygon oo 50° n HapyLEeHHbIM anropuTMOM
OBVDKEHUS.
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Puc. 1. BuomexaHnyeckoe nccnepgoBaHme xonbobil:
WHEPLMOHHbIE CEHCOPbI (PMKCUPOBaHbI 3N1aCTUYHbI-
MU MaHXXeTamum Ha KpecTue, 6egpax u nogphkkax
nauueHTa (Ny6aMKyeTcs ¢ paspeLleHns naumeHTa).

Fig. 1. BuomexaHunyeckoe mnccnepgoBaHne XxoabObl:
WHEPLMNOHHbIE CEHCOPbI (PUKCUPOBaHbI 31aCTUYHbI-
MU MaH>XeTamun Ha KpecTue, begpax u nogbhkkax
nauueHTa (NybaMkKyeTcs ¢ pas3peLleHns naumeHTa).

MpoBogunocb ogHOKpaTtHoe GuomMexaHn4eckoe
nccnepoBaHne xoabbbl, PYHKLMN KOMEHHbIX U Ta3o-
6efpeHHbIX CyCTaBOB NpW MOCTYMEHNN NaumeHTa Ha
nnaHoBoe ob6cneqoBaHue.

MeToabl perncrpaymm ncxonos

VMiccnepoBaHne GMOMEXaHUKN MOXOOKU MPOBOAM-
JIOCb MO METOAMKE, onyb/IMKoBaHHON Hamun paHee [13].
KnHemaTtuky OBUXeHni B Ta306e[pEHHbIX 1 KOJIEHHbIX
cycTaBax nauueHTa MCCRefoBany C MOMOLLBIO MSATU
NHEePLIMOHHBLIX CEeHCOPOB, KOTOpPble pacrnonarann Ha
HVXKHUX KOHEYHOCTSIX (BEPXHSAS TpeTb 6egpa u HuK-
HSIS1 TPETb FONEHN C HAPY>KHOWM CTOPOHbI, TAE MEETCA
HanbosibLlee COMPUKOCHOBEHME C KOCTHLIMU BbICTY-
namu) n B 061acTun Tasa; LeHTpasbHbIi CEHCOP hrKcu-
poBanu B obnactu kpectua. dukcauns ocyLlecTBns-
flacb 9nacTUYHBLIMK JIEHTaMU Ha KOXXHblE MOKPOBbI
nauveHTa (puc. 1).

MaureHTbl Xxoannn ecTeCcTBEHHbIM (KOMMOPTHbIM)
ON1S HWX LlaromM no pPOBHOWN MOBEPXHOCTW Ha paccTo-
sHne 10 M. Konnm4ecTBo Npoxo[oB COCTaBAAno 6 pas,
UM yBEMYMBANOCh B 3aBUCMMOCTU OT AJIMHbI Liara
nauueHTa.

AHanMampoBany MPOCTPaHCTBEHHbIE, KUHemMaTu-
YeCKUe XapakKTepuUCTUKK, a Tak)Xe BPeMeHHble napa-
METpbl, TaKMe Kak ANMTENbHOCTb uukna wara (LLL,
B CeKyHAax) u oauTenbHOCTb Nepuoga ot Havana Ll
[aHHOI HOMM [0 MOCTAaHOBKM Ha OMnopy (Nocre nepeHo-
ca) opyrow Horu.

YOapHble Harpy3Kky onpegensnm B Havane nepruoga
onopsbl (napameTp «Harp.» B yCKOpeHunsix cBO6OAHOro
nageHus «g»).

OBwKeHuss B cycTaBax aHanua3uposanu cregyto-
LM obpasom:
® s Ta3obefpeHHOro cycTtasa: Nno ABVKEHWIO Cri-

G6aHne-pasrnbaHve oTMevanu amnauTygy Makcu-

MasibHoro crubaxus B Ha4ane nepvoga onopei (T,

B rpapycax) u asy gaHHon amnantyabl (T ., B % ot

LILL), amnantyny makcumanbHoro pasrubanus (T,

B rpagycax) v ee daay (T ,, B % ot LLL) (puic. 2);

Puc. 2. VIamepsiemble amnnntygbl (A) n dasbl (X) Ha roHnorpaMmmax TazobenpeHHoro (Cne.sa) 1 KONeHHOro
(cnpasa) cycTaBos. 1o BepTukanu — amnantyga B rpagycax, no ropusoHtanm — uyukn wara ot 0 go 100%.

Fig. 2. NIamepsiemble amnantygpl (A) n dasbl (X) Ha roHnorpammMax Ta3obedpeHHoro (crnesa) U KONEeHHOro
(cnpaea) cyctasos. 1o BepTvKanu — amnanTyaa B rpagycax, no ropnsoHtanym — uukn wara ot 0 go 100%.
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® NS OBWXKEHUN crnbaHns-pasrnbaHns KOEHHOro
cycTaBa Onpefensnm aMnantTygy nepsoro cruba-
Husa (A1) n ee dasy (X1), amnnntygy (A2) n dasy
pasrubaHus (X2), amnantyay (A3) n dasy BToporo
crnbanus (X3) ¢ MakCMyMOM B Meproae NepeHo-
ca (cm. puc. 2);

® [Nns OBWXKEHWA OTBEAEHUSI-NPUBEOEHUs 1 poTa-
LM 060KX CyCTaBOB PErNCTPUPOBASIN CYyMMAaPHYHO
MakcumanbHyto amnanTygy 3a LiLL.

OTnueckas akcnepTusa

ViccnepoBaHne BbINOSIHEHO B paMKax MiaaHOBOro
obcnegoBaHMs opTonena B OTAaneHHOM nocneonepa-
LMOHHOM Nnepuogae.

CraTtuctunyeckuin aHanus

O6paboTKka MoJly4eHHbIX pedynsTaToB Obina npo-
Be[eHa CTaHOAPTHbIMU METOLAMUN ONMcaTeNbHON cTa-
TUCTUKM C MOMOLLBIO MPOrpaMMHOro obecneyeHus
Statistica 12. [Jna napameTpoB C HOpMasbHbIM pac-
npegeneHnemM npousBoauIN pacyeT CPefHUX 3Haye-
HAM U CpefHeKBagpaTuYHOro OTKMAOHeHUsA. OLeHKy
LOCTOBEPHOCTU PasfiMyvin BbIMNOSIHANN C MOMOLLBIO
KpuTepus BunkokcoHa-MaHHa-YuUTHu ¢ Kputepuem
p <0,05. NpoBogunn CpaBHUTENBHYKO OLIEHKY aHano-
FMYHbIX MapaMeTPOB MOPaXKEHHOW W MHTaKTHOW CTO-
POH 06enx noarpynn ¢ nokasateNsamy KOHTPOJIbHON
rpynnbl, MOPa>eHHON CTOPOHbI — C MoKas3aTensimMu
WHTaKTHOWM CTOPOHbI B KaXK40W nogrpynne.

PE3YJIbTATbI

OG6beKTbl (yHacTHUKKN) uccnepoBaHus

lpynny nauneHToB cocTaBmam 15 XXEHLWUH 1 7 MyX-
4vH. Bo3pacT nauueHtoB — 52-72 (cpepHuin Bo3pacT
64,5) ropa. lNMepnoa BpemMeHn OT gaTtbl onepauun ao
brnomMmexaHn4eckoro wuccnepgosaHns — 13-25 wmec.
Moprpynny 1 coctasunu 9 NauneHToB, U3 HUX 8 XXeH-

OPUTNHAJIbHBIE UCCNTEAOBAHUA

WrH 1 1 My>X4nMHa, cpegHuin Bo3pacT 62 roga; nog-
rpynny 2 — 13 nauneHToB, U3 HUX 7 XKEHLLMH 1N 6 MYX-
Y1H, CPefHUn Bo3pacT 66,2 roga.

KoHTponbHag rpynna skatoyana 20 nccnegosaHuin
3[0POBbIX B3POCSbIX MY>XUUH (N=14) 1 XXeHWUH (N=6);
cpepHuin BodpacT 29,7 roga.

OcHOBHbIe pe3ynbTaTbl UCCNEA0BaHUA

Pesynbratbl 6MOMEXaHMYECKOro  UCCefoBaHUs
npencTasneHbl B Tabs. 1, 2.

BpemeHHble XapakTepucTuKM LMKNa wara n Be-
JIYrHA yOapHbIX HArpy30K OCTaloTCA B HOPME Kak Ha
NMOpa’keHHOW, Tak N MHTaKTHON CTOPOHe B 06eunx rpyn-
nax (p >0,05).

AMnNnnTyga npuBefeHus-oTeBeaeHmnsa B Ta3obesn-
PEHHbIX cycTaBax (Trlpms.) He oBOHapy>XuBaeT LOCTO-
BEPHbIX N3MEHEHUN B 06enx rpynnax B CPaBHEHWM
C KOHTPOJIbHOW, 32 UCKJIIOYEHNEM €€ YBENUYeHNs
Ha NMOPa>KeHHOW KOHEYHOCTU MO CPAaBHEHUIO C WH-
TakTHOM B rpynne 1 (p <0,05). OBwxeHus poTa-
umm B Ta3zobenpeHHbIX cycTaBax (TpOT_) 0OCTOBEPHO
CHVKEHbl HA MHTAKTHOM CTOPOHE B 06eunx rpynnax
(p <0,05).

[OBvXeHns npuBefeHna-oTBEAEHNSS B KOJIEHHbIX
cycTaBsax (KCHPMB_) Tak>Xe He rokKasbiBalT JOCTOBep-
HbIX N3MEHEHWI. POTauMOHHbIE OBUXKEHNS B KOJIEHHbIX
cycTaBax (KCpOT.) OOCTOBEPHO CHIKEHbI HA NHTAKTHOM
CTOPOHE B rpynne 2 no CPaBHEHUO C KOHTPOJIbHON
rpynnon (p <0,05), n LOCTOBEPHO YBENNYEHbI Ha Nopa-
>KEHHOW CTOPOHE B rpynne 1 no cCpaBHEHWUIO C MHTaKT-
HOW CTOPOHOW aToW Xe rpynnbl (p<0,05).

[oHVMOrpammbl  ABMXXEHWI  crnbaHns-pasrnbanns
B Ta300epeHHbIX 1 KONIEHHbIX CyCTaBax OneprupoBaH-
HOWM N HeonepunpPoBaHHON KOHEYHOCTWU NpencTaBreHbl
Ha puc. 3.

[ns TazobedpeHHOro cycTaBa MMeeTcst JOCTOBEp-

HOE CHXeHue amnmTtyapl crubanus (T ) B rpynne 1

Tabnuua 1/ Table 1

BpemeHHble napameTpbl LUKNa Wwara u amnautyaa yaapa B Havasne nepuopa onopbl

BpemeHHble napameTpbl LUKIa Wwara u amnautyga yaapa B Hadane nepuoga onopbl

Moarpynna 1

MapameTtp
UHTakTHas MopaxxeHHas
LILLL, cek 1,2+0,1 1,2+0,1
HBL, cek 49,7+1,1 50,0+1,2
Harp, -1,7+0,2 -1,7+0,2

Moprpynna 2
KoHTponb
WNHTakTHas MopaxxeHHas
1,3+0,1 1,3+0,2 1,2+0,1
49,6+1,3 50,0+1,5 49,9+0,6
-1,5+0,2 -1,6+0,3 -1,7+0,2

Mpumeyanwme. LILL1 — yukn wara; HBO — gnntensHOCTb nepuoga oT Hadana LiLLl gaHHomM HOrm g0 NOCTaHOBKY Ha Ono-
py (nocne nepeHoca) gpyron Horu; Harp. — ygapHas Harpyska B Hadase nepuoga ornopbl (B YyCKOpPeHUsix CBO6GOAHOro

nageHns «g»).

Note. LLLI — unkn wara; HB — gnuTtensHOCTb Nepuoaa oT Hadana LiLL gaHHoW HOrm Ao nocTaHOBKYK Ha onopy (nocne
nepeHoca) Apyrowm Horu; Harp. — yaapHas Harpyska B Ha4dasne nepuoga onopbl (B yCKOPEHUAX CBOGOAHOrO NafeHUs «g»).
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AmnnnTtyaa ABUXXEHUN B Ta3068p,p9HHbIX N KOJIEHHbIX CyCcTaBax

AMﬂﬂI/ITyﬂa ABUXXEHUIN B Ta3069,qpeHHle N KOJIEHHbIX CyCcTaBax

Moprpynna 1

MapameTp
UHTakTHas Mopa)keHHas
— 10,1+3,1 13,7+5,5"
por. 9,1+3,5 10,3+3,4
KC .o 10,8+5,0 11,245,1
KC 14,7+4,8 18,416,0"

por.

Tabnuua 2 / Table 2
Moarpynna 2
KoHTponb
WNHTakTHas Mopa)xeHHas
13,1+4,6 13,3+5,7 13,9+4,2
10,0+3,0* 10,5+£3,0 13,1+5,6
14,5+8,2 15,0+6,5 18,0+8,2
15,0+5,7 19,2+9,2 21,1+8,4

lMpumeyarune. * [locTOBEPHbIE OT/INYMSA OT aHANIOMMYHOIO 3HAYEHNSI KOHTPOJIBHOW FPYNnbl; # AOCTOBEPHbIE OTINYMS OT

aHasIOrMYHOro 3HAYEHNS UHTaKTHOM CTOPOHBbI.

Note. * JocToBEpPHbIE OTIMYMS OT @aHANIOMMYHOIO 3HAYEHUst KOHTPOJIbHON FPYnnbl; # AOCTOBEPHbIE OTNNYNS OT aHaso-

FMYHOro 3HAYEHNSA NHTAKTHOM CTOPOHbI.

Puc. 3. loHnorpamMmmbl ABY>XeHU B Ta306e[PEHHbIX 1 KOMIEHHbIX CyCTaBax ONeprpoBaHHOM 1 HEONEPVPOBaH-
HOWM KOHeYHoCTsX. 1o BepTuMKann — aMmnauTyga B rpagycax, no ropusoHTann — umkn wara ot 0 go 100%.

Fig. 3. [oHnorpammbl ABU>XeHW B Ta306e4pEHHbIX U KOJIEHHbIX CyCcTaBax ONepupoBaHHON 11 HEONEPVPOBaH-
HOW KOHeYHOCTSX. o BepTuKany — aMmniauTyda B rpagycax, no ropusoHTany — umkn wara ot 0 go 100%.

He onepupoBaHHas
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... Ipynnai

ONS MHTaKTHON KOHEYHOCTU, B rpynne 2 — Ha o6eunx
KOHEYHOCTAX B Hayane neproga ornopbl MO CpaBHe-
HUKO C KOHTpONbHOW rpynnon (p <0,05). AmnauTtyga
pasrnbaHus TazobenperHoro cycrtasa (T,,) focTOBEP-
HO CHWXXEeHa Ha MOPa>KeHHOW KOHeYHOCTW B rpynne 2
(p <0,05). Kpome TOro, JOCTOBEPHO yBENMYeHa hasa

AaHHoi amnuTydpl (T ) NO CpaBHEHMIO C KOHTPOJb-
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- - Ipynna 2
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—— KoHTponb

How rpynnoii (p <0,05), Ha MHTAKTHOW 1 NMOpPa>eHHON
KOHEYHOCTAX — B 06eunx rpynnax.

AMMANTYda NepBoro CrmbaHns B KONMEHHbIX CycTa-
Bax (A1) BOCTOBEPHO CHMXKEHA C 06eNX CTOPOH B rpyn-
ne 1 1 Ha Nopa>keHHOW CTOPOHE B rpynne 2 no cpasBHe-
HMIO C KOHTpObHOW rpynnoi (p <0,05). Tak>xe gaHHas
amMnanTyga OOCTOBEPHO CHUKEHa OM1S MOParkeHHOM
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KOHEYHOCTW B rpynne 2 No CPaBHEHU C WHTaKTHOMN
CTOPOHO 3ToW Xe rpynnbl (p <0,05). AMnnuTyaa pas-
rnbaHnsi B nepruofe OAMHO4YHOM onopbl (A2) [ocToBep-
HO yBenu4yeHa ¢ 06enx cTopoH B rpynne 2 (p <0,05).
MaxoBasi amnantyaa (A3) KONeHHbIX CyCTaBOB [OCTO-
BEPHO CHUXXEHA KaK Ha MHTaKTHOW, Tak 1 Ha MopaXkeH-
HOW KOHEeYHOCTM B 06eunx rpynnax (p <0,05).

Takum 06pa3oM, y 60MbHbIX B OTAANIEHHbIE CPO-
K/ Mocfie 3HOO0MNPOTE3NPOBAHNA KONEHHOrO CycTasa
BPEMEHHble xapakTepuctuku LILLI He oTanyatoTes cy-
LLLECTBEHHO OT KOHTPOJIbHONW rpynnbl. [BUXEHUs OT-
BEOEHUS-NPUBEAEHNS 1 poTauun B TasobeppeHHbIX
N KOMEHHbIX CycTaBax O0OHapY>XMBaKT CHIKEHME am-
nanTyg, 6onblue Bblpa>XeHHOe BO BTOPOW Mogrpynne.
OCHOBHblE M3MEHEHNS KMHEMATUKN Ta306e[peHHoro
CyCTaBa XapakKTepu3YITCA CHVKEHVWEM amnauTygpl
OBVDKEHNI 11 6onee ANNTENbHBIM BPEMEHEM pasrmba-
HUS1 B MEPUOAE OMopbl, YTO OBOHAPY>XXEHO AN 06enx
CTOPOH, 0cobeHHO B mogrpynne 2. Hanbonbwmm uns-
MEHEHMSIM NOABEPriach KNHeMaTKa OBUKEHNIN B KO-
JIEHHbIX cycTaBax. OTO CHWXEHWe amnamTygbl BCex
OBVKEHUI HE TONIbKO Ha CTOPOHE SHAOMNPOoTe3a, HO
1 Ha NPOTVBOMONOXKHOIA.

OBCY>XXAEHUE

ToTanbHOE 3HOOMNPOTE3UPOBAHME KOJIEHHOIO Cy-
CcTaBa He MPMBOAMT K 3HAYUMOMY U3MEHEHUIO BroMe-
XaHVKN Noxogku. B nmetoLencs cumntomaTke MOX-
HO OTMETUTb, YTO PErMCTPUPYEMbIE MAPaMETPbI LKA
Lwara He N3MEHSIOTCS, T.€. UMEKOLLNECS NBMEHEHUS HE
3aTparvBaloT BPEMEHHYIO CTPYKTYPY.

CrubaHvne B Ta3obedpeHHbIX CycTaBax CHUKaeT-
CH JOCTOBEPHO Kak Ha CTOPOHE NOopaXkeHusl, Tak 1 Ha
WUHTaKTHOM B 06eunx nopgrpynnax. OgHako [octosep-
Hble OTIMYMSA Mbl MOJYYUIU TOMBKO B MOArpynne 2,
PYHKUMOHAN KOTOPON HuxXe. VIMeeTcs yMeHblueHune
N amnauTygpl pasrmbaHns, HO LOCTOBEPHO TakxXe
TONBbKO Ha MOPa>KeHHON KOHEYHOCTU B 3TOM XXe nof-
rpynne. Takum o06pa3om, CHWKAETCS OJMHa wwara u,
COOTBETCTBEHHO, CKOPOCTb X0AbbObl. BOMLLIMHCTBO
nccnegosaHunii, HaobOpPOT, yKasbiBAOT Ha yBenu4e-
HMe ckopocTu xoabbbl [14]. B cBoem uccnepoBaHum
A. Bonnefoy-Mazure ¢ coagr. [15] BbisBUAN, 4TO Yepes
rof nocne TOTanbHOrO 3HAOMNPOTE3NPOBAHNS KOJIEH-
HOrO cycTaBa Yy MauMeHTOB YBENM4Ynnacb CKOPOCTb
X04b0bl B CpaBHEHUN C pe3yfibTaTtaMy KUHEMaTUKM MO-
XOOKUW 0o u cnycta 3 mec nocne onepauuun. B gaHHOM
clyvae AM3aiH uccnefoBaHns Opyrow, 1 Mbl HEe UMe-
eM pesynsTaToB A0 OMNepaTVBHOMO NeYeHUs, No 3TON
NpUYMHE CpaBHEHVE MOXET OblTb BbIMOMHEHO TOJSIBKO
B OTA2NEHHOM NMEPUOLE SHAOMNPOTEINPOBAHMS.
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Hanbonee gemMOHCTPaTMBHbI N3MEHEHNS (hYHKLMN
KOMEHHOro CycTasa, KOTOpble NOKa3bIBatOT CHMXKEHNE
amMnaMTygbl NepPBOro U BTOPOro crmbaHns npoonepu-
POBaHHOW 1 MHTAKTHOWN KOHEYHOCTM B 06emnx rpynnax,
Npv 3TOM B 60MIbLUNMHCTBE UCCe0BaHNIA raBHbIM No-
KasaTtenem SBSETCS CHUKEHNE aMnanTyapl crnbaHus
npooneprupoBaHHON KoHeYHocTH [16, 17]. B Hawem nc-
CnefoBaHMn U3MEHEHNS Ha 06enx KOHEYHOCTAX Mpu-
BOAST K OTCYTCTBUIO BbIPaXKEHHOW (DYHKLUMOHANbHON
acuMmmMmeTpuun. B gocTynHom e nutepaTtype nokasaHo
Hannyne acCMMETPUYHON MOXOOKWN, KOTopas neperpy-
)XaeT KoHTpanaTepasnbHble cycTasbl [8, 9].

Takum obpa3oM, B OTAaNIEHHbIE CPOKK MOChe To-
TanbHOro 3HOOMPOTE3MPOBAHUS KOSIEHHOro cycTaBsa
B HabsogaemMbix rpynnax OTMEYaeTCs CHKEHVE Ha-
rPY3KK Ha ONeprpoBaHHbIl CycTas BCNeACTBE MOON-
pmkaumm KuHemaTukn OBUXEHWUA B Ta300edpeHHbIX
N KOJIEHHbIX CcycTaBax. B gaHHOM cny4dae KuHemartu-
YEeCKUe N3MEHEHNS He SBNSIOTCH rPyObiMU 1 MOITOMY
KOMMEHCMPYOTCH 6€3 pa3BMTUS CYLLECTBEHHON (PYHK-
LOHaNbHON acUMMETPUN.

3AKJIIOMEHUE

[MonHOro BOCCTaHOBNEHUS (YHKUUNA KOIEHHOro
cycTaBa Mocne TOTanbHOrO SHAOMNPOTE3UPOBAHUSA
B OTAAJIEHHbIE CPOKM He npoucxogut. CUMMETPUYHOE
CHVDKEHNE (PYHKLMN OBENX HMXKHUX KOHEYHOCTEN —
pesynstaT pasBUTUS KOMMEHCATOPHbLIX MeXaHW3MOB,
KOTOpble, BO3MOXHO, UMeN MeCTO eLLie A0 onepaTtms-
HOro nevyeHus. Hannune yHKUMOHaNBLHO pasHbIX (Me-
Hee TSXKeNbIX Un 6onee TshKenbiX) pe3ysibTaToB 3H-
[0MNpOTE3MPOBaHMSA MOXET ObITb CBA3AHO C UCXOAHbIM
(pyHKUMOHANBHBLIM COCTOSIHMEM CyCTaBa 4O 3HOOMNPO-
TE3MPOBaHWA UM C NOCNEAYOWM NepruogomM peabu-
nuTtaumm. MOXHO NpeanonoXuTb, YTO AN OAHHOrO
KOHTWHreHTa 60nbHbIX OyOeT None3eH CKBO3HOWM, ne-
PUOLAMNYECKNI KOHTPOMb (DYHKLUM cycTaBa 1 Xoabobl.
Takoln noaxon NO3BOAUT ONPEenennTb YyHKUMOHaNb-
HOe COCTOSIHME Kak B nepuoge A0 3HOoNpoTe3npoBa-
HUS (Tekylee (PYyHKUMOHANbHOE COCTOSHME C LENbio
npenoTBpaLLeHns pPasBUTUSA CTONKUX (YHKLUMOHASb-
HbIX HapyLUeHWUl), Tak 1 Mocsie Hero(Koppekums npo-
Lilecca BOCCTaHOBEHMSA (PYHKLMN XOAbObI).
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