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IMOBPEXIIEHVSI POTATOPHO-BUIIEIIMTAJIBHOI'O KOMITZIEKCA
ITPY XPOHNYECKO IIOCTTPABMATUYECKOMN
HECTABUJIBHOCTH ITIJIEYEBOTO CYCTABA

Y3 «Mutckas eopoockas knunuueckas 6onvHuya Ne 6,
YO «bBenopycckuii zocyoapcmeeHtbiili MEOUUUHCKULL YHUBepcUmem»’

Axmyanvnocmo. Ha mpasmamuueckyo HecrnabuivHoCmy neweozo cycmasa npuxooumcs 0o 1,7% om écex
mpaem npu smom 50% peyudus08 OUCTOKAUUYU NPUXOOUMCS HA MOTIOOOTL B03PACH, A Pe3YIbIMAMbL JleueHUs 0aIeKO
He 8ce20a coomeemcmayom OMUOAHUIM KAK 8paya, max u nayueHma.

Llenv. Ouenumo 6udbL nospexdeHusi pPomamopHo-OULenUmanbHo20 KOMNIIEKCA BbisiesiemMble Y NAUUEHNO08
€ XPOHUHECKOLI NOCMPABMAMU1ECKOLl HeCMAOUIbHOCMbIO NIe4e8020 CYCMasa

Ha ocHose usyuenust 0aHHbLX NPedonepayuoHHOl OUAZHOCIUKY U Pe3yNbmanos apmpockonuuecko2o uccnedo-
BAHUST ONUCAMY NOBPEHOEHUS CO CIMOPOHBL POMAMOPHO-OUUENUMATILHO20 KOMNTIEKCA (8PauiamenvHas Maniema
nzueua, cyxoxcunue ONUHHOL 207108KU OULenca, 60pom) BuiA6/IsieMble Y NAUUEHINO08 C XPOHUUECKOT HOCMMPasMamu-
4ecKoti HeCMabuUILHOCMbIO.

Memod. Hamu 6vin npousseder ananu3s pe3ynvmamos obcnedosanust 290 nayuenmos, 00pamueuuxcs Ha npu-
em 3a nepuod ¢ 2006 no 2017 200v1. Vccnedosarue 6vi10 co2naco8aHo ¢ KOMUCCUAMU NO IMuKe Ha 6a3e sieueOHbLX
yupexrcoeHutl u HOCUNO CIIOUIHOL OMKPLIMbLLL Xxapakmep. B coomeemcmeuu ¢ nocmasneHHoll yenvio asmopamu
svloesnienbl 3 KIUHUYECKUX 8APUAHMA NOCMMPABMAMUYECKOT HeCAOUTLHOCMU 8 3A8UCUMOCIU O NPeBanupy-
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1ou4e20 HaNpPaeIeHus OUCTOKAUUU. AMopamu usy4eHn ux moppozeres no8peioeHUll NPuU PasTUtHbLX 6aPUAHINAX
nocmmpasemamu4eckoii HecrmabuabHOCMU nieUad.

Pesynomameut. [Ipu ouazrnocmuxe nospexcoeHuti MAeKOMKAHbIX CIMPYKMYP Nie4e6020 CYCmasa UsMeHeHUs co
CMOPOHBL POMAMOPHO-OUUENUMANbHO20 KOMNIIEKCA BbLABIEHbL B0 6CEX CNYUAAX.

Bvi600v1. Mexanozenes, nexauiuti 6 0CHO8e 603HUKHOBEHUS N0BPexOeHUll, N03607em 6bl0eUMb 3 0CHOBHbIX
KITUHUYECKUX MUNA NOCMMPABMAMU1ECKOl HecmadUnIbHOCMU N1e4e6020 CYCMAasa ¢ XapakmepHulMu 0718 HUX aHa-
MoMO-MOPPONIO2UteCKUMU NPOSBNEHUAMU.

Knwouesvie cnosa: pomamopHo-6unenumanvHulii KOMNAEKC, HECMAOUNLHOCb NIE4e6020 CYCasd, nospexcoe-
HUS BPAULAMENILHOT MAHIIEMbL Nle4a, NAMOoN02Us ONUHHOU 207106KU OULenca , HAMono2Us 60poma.

O. A. Danilenko, E. R. Makarevich

DAMAGE TO THE ROTATOR-BICEPITAL COMPLEX
IN CHRONIC POST-TRAUMATIC INSTABILITY OF THE SHOULDER JOINT

Background. Traumatic instability of a shoulder joint accounts up to 1,7 % of all injuries herewith 50 % of recur-
rence of dislocation fall for young people and the results of treatment do not always correspond to neither doctors’ nor
patients’ expectations.

Objective. To assess the types of damages of a rotator- bicipital complex detected at patients with chronic post-trau-
matic instability of a shoulder joint.

Based on the study of preoperative diagnostic data and the results of arthroscopic examination, to describe the
damage of the rotator-bicipital complex (rotator cuff of the shoulder, tendon of the long biceps head, pulley) at patients
with chronic post-traumatic instability.

Method. We analyzed the results of a survey of 290 patients who applied for admission at the period from 2006
till 2017. The study was agreed with the ethics commissions on the basis of medical institutions and it was absolutely
open-minded. Following the goal set, the authors identified 3 clinical variants of post-traumatic instability, depending
on the prevailing direction of the dislocation. The authors studied their morphogenesis of lesions in different variants

of posttraumatic instability of the shoulder.

Results. While diagnosing the damages of soft-bone structures of a shoulder joint there were detected the changes

in all the cases.

Conclusions. Mechanogenesis, underlying the occurrence of the damage, allows us to identify 3 main clinical types
of posttraumatic instability of a shoulder joint with characteristic for them anatomomorphological manifestations.
Key words: rotator-bicipital complex, shoulder joint instability, shoulder rotator cuff damage, pathology of the long

biceps head, pathology of the gates.

Lleab

OLI,eHVITb BUAbI MOBPEXAEHWI POTATOPHO-OULIENK-
TAAbHOTO KOMIMAEKCA, BbIIBASIEMbIE Y NaLMEH-
TOB C XPOHMUYECKOW NOCTTPABMaTUUECKOM HECTAOUABHO-
CTbO NAEYEBOrO CycTaBa.

3apaua

Ha ocHoBe M3yyeHMs AaHHbIX MpPeAonepaunoOHHOWM
AVMArHOCTUKM W PE3yAbTaTOB apTPOCKOMMYECKOro MC-
CAEAOBAHMUA onucaTb NOBPEXAEHMSA CO CTOPOHbI PO-
TaTOPHO-OMLENUTAABHOTO KOMIMAEKCA, BbIABASIEMblE
y NAaUMEHTOB C XPOHUUYECKON MOCTTPaBMaTUUYECKOMN He-
CTabUABHOCTbIO.

Ha BbIBMXM MA€YEBOro cyctaBa Mo AaHHbIM pas-
AMYHbIX aBTOPOB B MOMNyAALMM MNPUXOAMTCA OT 8,2
A0 44 cayyaes Ha 100 000 uenoBeko-neT [1, 2, 3], npu
3TOM Ha TpaBMaTMYECKUE BbIBUXM MAEYEBOro CycTaBa
npuxoamtca Ao 1,7% o1 Bcex TpaBm ckeneta [1, 2, 3].
HekoTopble 13 aBTOPOB yKa3blBalOT Ha TO, UTO XPOHMU-

yeckaa MNoCTTpaBMaTHUYeCKad HecTabUAbHOCTb yaule
OTMEYaeTcs y AUL, MyXCKoro noaa (2,55:1), npu atom
B Honee MOAOAOM Bo3pacTte oT 15 A0 29 AeT oTmeuatoT
Nno A@HHbIM OTAEAbHbIX UCCAEAOBaHUI A0 50% peuunan-
BOB AMCAOKauUmMK [1, 3]. Yalle cTpapatoT AaHHbIM 3a60-
AeBaHUEM CMOPTCMEHbDbI, 3aHUMarLWneca KOHTaKTHbIMU
BMAAMU CropTa, BOEHHOCAYXaLLME U AULA TAXEAOTO u-
3uyeckoro Tpyaa [1, 4, 5, 6]. OtaeAbHble aBTOPbl YKas3bl-
BAlOT Ha TO, YTO B rpynne ¢ XpPOHUUYECKON HeCTabUAbHO-
CTbKO MAEYEBOr0 CycTaBa MaumeHTbl Monoxe 40 AeT co-
CTaBASIOT A0 96% [7, 8]. Taknum obpa3om, 3aboreBaHMe
nopaxaet Hanbonee TPyAOCNOCOOHbIM M COLMAABHO aK-
TUBHbIA KOHTUHIEHT MONYAALMM, UTO ONPEAEASET €r0 npa-
KTUYECKYH), SKOHOMMUYECKYHO M COLIMAAbHYH 3HAUMMOCTb.

CornacHo CoBpeMEHHbIM BUOMEXaHUUYECKUM NPeA-
CTaBAEHUAM CTabUAbHOCTb MAEUYEBOro cyctaBa obecne-
yMBaeTCca CTaTUYECKUMU (GOpMa U OpUEHTaLMUSA TAEHOU-
Aa, cyctaBHana ryba v T.A.) U AMHAMUUYECKUMU (SAEMEHTbI
pOTATOPHOro annapara U CyXOXUAUSE AAMHHOW TOAOBKM
6uuenca) ctabuamsatopamu [9, 10]. Ha ceropHALWHUA
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AEHb HAKOMUAOCb AOCTATOYHO MHOFO WMCCAEAOBAHWM,
CBMAETEAbCTBYIOLLMX O TECHOW B3aMMoOCBsi3W B obec-
neyeHUn GYHKLUMU U CTabUABHOCTM MAEYEBOro CycTaBa
TakKMX aHATOMWUUYECKWUX O0OpPa30BaHUM, Kak CYXOXWAWE
AAMHHONM ronoBku 6uuenca (CAFB) v BpalwateAbHas
MaHxeTa naeda (BMM) [9, 10, 13]. 3TM MArKOTKaHblE
9AEMEHTbI, N0 MHEHMWIO MHOTMX aBTOPOB, OTHOCATCH
K BEAYLIMM AMHAMUYeckuM cTabuamdatopam. Hecmo-
TPS HA NOAYUYEHHbIE AaHHblE O BMOMEXaHMKE NAEYEBOr0
CcycTaBa, NpPaKTUKYOLWMEe OpTONeAbl YacTO HE YyUYuTbiBa-
0T pe3yAbTaTbl 3TUX MCCAEAOBAHWI NPU aHaAM3e Mnpwu-
YMH BO3HUKHOBEHWS MOCTTPABMaTUUYECKOW HecTabuAb-
HOCTW, MAGHMPOBAHWMU U OCYLLECTBAEHUWN OMNEPATUBHbBIX
BMeLlaTeAbCTB. Aaxe Npu CBOEBPEMEHHOM AMArHOCTU-
Ke MOBPEXAEHUM B CAydae OMNepaTtMBHOIO AEUYEHMS UX
He YCTPaHSItOT, @ WMCMOAb3YHOT METOAMKM, paspaboTaH-
Hble B Hauyane 1 cepeanHe XX BeKka, Hanpumep, Takue
Kak onepauuna baHkapTa u Adtapxe, UTO OMpeAenserT,
Ha Hal B3rAsiA, OOAbLLOM NMPOLEHT Heypauy Mpu Aeve-
HWWM HeCTABWUABHOCTHM NMAEYEBOrO CycTaBa, AOCTUIaKOLLIMX
B psiAE CAyyaeB 67% [11, 12].

JTOT GaKT CBA3aH, Ha Hall B3rAAA, C TPYAHOCTAMM,
BO3HMKAOLMMMK Yy NPAKTUYECKMX Bpayel B NMOHUMaHUK
B3aMMOCBA3W BEAYLLMX ABUXUTEAEN U CTaBUAN3ATOPOB
naeyeBoro cycrtaBa. CAOXMBLUAACA CUTyaumsi OTYaCTU
06ycAOBAEHA MHOrO06pasvemM KAMHUYECKUX AUArHOCTU-
YECKMUX MPUEMOB, HE YNOPAAOUYEHHbIX B BUAE AOTUYHOWM
TOMMUYECKON CXEMbl, YTO OMPEAEASET OTCYTCTBME AOAX-
HOro KayecTBa OPTONEAMYECKOTO OCMOTPa MaLMEHTOB,
HEMOAHYIO AMArHOCTMKY BCEX MMEIOLLMXCA MOBPEXAe-
HWW U, COOTBETCTBEHHO, HEMOAHOLEHHOE AEYEHHE.

lMaToAOrMa NAevyeBOro cyctaBa, CBfi3aHHas C Mo-
paxeHnem BMI1 1 ero coyetaHMemMm C U3MEHEHUSMU
Cco CTOpoHbl CAlB, CAyXWT nNpepAMeToM MNPOBEAEHUSA
aKTUBHbIX UCCAEAOBAHUI Kak y Hac, Tak U 3a pybe-
xom [11, 12, 16, 17]. OnucaHue 3TUX NOBPEXAEHWUN
ABASIETCA TEMOM MHOIMX MCCAEAOBAHWI, MyOAMKYEMbIX
B COBpPeMeHHON AuTepaType. OAHAKO MX cucTemaTtusa-
LUMA 1 B3aMMOCBSA3b B paMKax COBPEMEHHbIX B3rAAAOB
Ha 6MOMEXaHUKY CTabUABHOCTM U OYHKLMK cycTaBa OT-
paxxeHbl, Ha HaL B3rAfA, HEAOCTATOUHO.

AaHHaa paboTta oTpa)kaeT OMbIT aBTOPOB B OCYLle-
CTBAEHWW KOMMAEKCHON AMArHOCTUKMW NMOBPEXAEHWUI Ine-
MEHTOB «POTATOPHO-6MUENUTAaAbHOrO KoMnAaekca» (PBK)
NPU XPOHMYECKOM MOCTTPaBMaTUUYECKON HecTabWAbHO-
CTW MAEYEBOrO CycTaBa.

MaTtepuanbl U MeTOAbI

Hamun 6bIA NpousBepaeH aHaAM3 pe3yAbTaTtoB 0bcAe-
poBaHus 290 naumeHToB, 0OPaTUBLUMXCS Ha MpUMeM 3a
nepuoa ¢ 2004 no 2017 roabl M ONEPUPOBaHHbLIX Ha base
MoruaeBckoi obaacTHOM H6oAbHULBI 1 TKLITO 6-oi TKB
r. MuHcka. MccaepoBaHKue BbINO COrAaCOBaHO C KOMUCCH-
AMM NO 3TUKe Ha 6a3e AeuyebHbIX YUPEXAEHWI U HOCUAO
CMAOLLUHOWM OTKPbITbIA XapaKkTep. bbiA Npon3BeaeH Mpo-
CMEKTUBHbIN U PETPOCMNEKTUBHbIM aHAAU3 A@HHbIX.
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KpuTepmamMn UCKAKOUYEHMSA M3 MCCAEAOBaHWA ObiAK
CAeAytoLLME:

* pasmMepbl UMMNPECCUOHHOIO AedekTa 2 Tvna u 6o-
AE€ Mo Khnaccudukaumm Rowe;

* CUHAPOM AMCMAA3UN COEAMHUTEABHOW TKaHW;

* AOKa3aHHble MCUXMYECKME N NOBEAEHYECKUE pac-
CTPOWCTBA y NALMEHTOB, KOHCTAaTUPOBAHHbIE CMELMaAU-
CTOM MCUXMaTPOM;

e 6epeMeHHOCTb HE3aBHUCHMO OT CPOKOB;

* KOHCTATMPOBAHHbIM CUHAPOM 3aBUCUMOCTH OT aA-
KOTOASl U HAPKOTUYECKMX BELLECTB;

° CcUMNTOMaTMyeckas M MepBUYHaa 3SnuAencus
C HaAMUMEM CYAOPOT M NPUNAAKOB;

e comnyTcTBylOLIME 3abOAEBAHNA B CTaAUKM AEKOM-
neHcaumu.

B cTpykType nauueHToB npeobraparv MyXuuHbl -
187 (64,48%). B uccaepyemon rpynne MuHWMAaAbHbIN
BO3pacT cocTaBuA 16 AeT, a MakcMMaAbHbIM — 88. Cpea-
HUI BO3pacT Uccaepyemoin rpynnbl - 46,1 [27; 62] roa,
Me [Q,.; Q,.]. PacnpeaeneHne no Bo3pacTy BbIFASIAEAO
cAepyroLLIMM obpa3om: oT 16 Ao 65 AeT - 235 (81,03%),
ctapwe 55 aet - 55 (18,97%). Hamu 6bIA paspaboTtaH
M UCMOAb30BAACA aArOPUTM MNPEAONEPaALMOHHOIO 06-
CAEAOBaHMWA y NauUMEHTOB C MOCTTPaBMaTUYECKOW Hec-
TabUAbHOCTbLIO MAEYEBOro cycTaBa, COCTOSILLMIA U3 CAe-
AYHOLLMX 3TAMNoB:

|. CKPMHUHIOBbIW 3Tan: TWaTeAbHbI cOOp aHaMHe-
3a, OPTOMEAUYECKUIA OCMOTP, CEKTOPAAbHbIN KAUHUYE-
CKMM OCMOTP MAEYEBOrO CYCTaBa, OLEeHKa KAMHUYECKMX
CUMMNTOMOB MOBPEXAEHMS.

[l. 3Tan NepBUYHOr0 UHCTPYMEHTAAbHOrO 06CAEAO-
BaHWA: peHTreHorpadusa NAe4YeBoro cyctaBa, CTaHAAPT-
Hoe Y3W naeuyeBoro cyctaBa, OLEHKA AAHHbIX NepBUY-
HOr0 MHCTPYMEHTAAbLHOIO 06CAEAOBaAHMS.

[ll. 3tan yraybaeHHoro obcaepoBaHus: Y3U naeve-
BOro cycTaBa C MPOBeAEHUEM cneLlmanbHbix Npobd, MPT
nAeyeBoro cycraBsa, PKT naeueBoro cycraBa, apTpOCKO-
nUa NAEYEBOro CycTaBa, OLEHKa AaHHbIX YTAYOAEHHOro
MCCAEAOBaHMA.

Mpn GopMUPOBaHUM MOAXOAOB K AMArHOCTUKE U OMU-
CaHWIO NOBPEXAEHUIN, BOZHUKAOLLMX MPU HECTAOUABHO-
CTU ¢ no3unumun PBK, mbl paspeaman eé Ha 3 BuAa: ro-
pU30HTaAbHasi, BepTUKaAbHas, KOMOUHWPOBaHHANA. AAS
YTOUHEHMSI CTEMEHW W XapaKkTepa MopaxeHWs 3AeMeH-
ToB PBK 1 oueHKM pa3amepoB pedeKTa npu npeponepa-
LMOHHOM 06CAEAOBaHMU BbINMOAHEHbBI PeHTreHorpadus
n MPT Bcem nauueHtam (100%), Y3U - 59 (20,3%).
MPT no3BOAMAG@ HE TOAbKO YTOUHWUTb AMArHO3, pasmepsbl
UMMNPECCUNU, HO U CMAAHMPOBATb 0ObEM MPEACTOsALLE-
ro onepatMBHOrO BMeLUaTeAbCTBA. YAbTpPacoHorpadus
NPOBEAEHA Y NALMUEHTOB C NOAO3PEHUEM Ha COMYTCTBY-
touLyto HectabuabHocTb CAIB.

Mo pesyAbTaTaM MNPOBEAEHHbIX AMArHOCTUYECKMX
MeponpuATHIA BCE NaLMeEHTbI BbIAM pa3AeneHbl Ha 3 MoA-
rpynnbl: 1 noarpynna (n = 15) - nauneHTbl C NpeBaAupy-
HOWUM BEPTUKAAbHBIM KOMMOHEHTOM HECTabUAbHOCTH,
2 noarpynna (n = 62) - ¢ NpeBaAUPYIOLLUM FOPU3OH-
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TaAbHbIM KOMMOHEHTOM M 3 noarpynna (n = 213) - ¢
KOMOWHUPOBAHHBLIM BapUaHTOM HECTAOUAbHOCTU. Kax-
AbIl BApUaHT HECTAabUMABHOCTU COMPOBOXAAACH Xapak-
TEPHLIMWU M3MEHEHUSIMU B ONPEAEAEHHBIX 30HAX NAeYe-
BOroO CyCTaBa, pacnpeAeAeHHbIX HaMKW MO CeKTopam Mo
aHanoruun ¢ knaccuodukaumen Habermeer P. 2006 ropa
(pncyHok 1).

PesyabTaThbl U 06Cy)XAEeHUE

Mpu aHanmM3e paHHbIX MPT 1 mocaeaytowen aptpo-
CKOMUKM cycTaBa y nauueHToB 1 noArpynnbl BbiiBAEHbI
NOBPEXAEHUST POTATOPHOM MaHXeTbl nAeva, buuenu-
TAAbHOIO 3AEMEHTa Y UMMPECCUOHHbIN AeDEKT FOAOBKM
NAEYEBOWM KOCTH, AOKAAU3YHOLLMICA B 0OAACTM BEPXHEN
daceTkn 6oAbLIOrO Byropka, He NPEBbILLAOLLMIA N0 pas3-
Mepam 1 T1Mn no Kanaccudukaumm Rowe Bo BCex CAyvanx
(tabanua 1).

Kak BUAHO 13 TabAULbI HAMBOAEE YYBCTBUTEABHBIMM
B OTHOLUEHWW AMArHOCTMKK TPaBM POTATOPHOIO W BHY-
TPWUCYCTaBHbIX MOBPEXAEHWI BULEMUTAABHOIO 3AEMEH-
Ta aBAatoTcsa metoabl MPT n aptpockonuu. Mpu anarHo-
CTMKe BHECYCTaBHbIX M3MEHEHWI CO CTOPOHbI buuenca

OpurnHanIbHble HayYHbIe MYOMUKAIMN T

1 CeKTop - CyXOXWAME MOAAOMATOYHOM MbILULbI, BHECYCTaB-

Has 4acTb CyXOXWAMs buuenca, buuenuTasbHas 60PO3Aa;

2 CEKTOP - MEXPOTaTOPHbIM MHTEPBAA, CycTaBHas yacTb Cy-

XOXWAUS AAMHHOW TOAOBKM BuLenca, CyXOXMAME HaAOCTHOM

MbILULBI; 3 CEKTOP — CYXOXMAME MOAOCTHOW MbILLLLbI, CYXOXM-
A€ MaAOKN KPYrAOW MbILLLbI

Puc. 1. AeneHne NAeyeBOro cyctaBa no CEKTOpam B COOTBET-
CTBWU C Khnaccudukaumnen Habermeer P., 2006

Tabamua 1. NoBpexapeHus PBK, BbiABAeHHbIe y nauueHToB 1 noarpynnbi (n = 15)

MNospexaeHus |MospexaeHus | MospexaeHus | MospexaeHus | MoBpexaeHus HoBpex- MOBDEXACHMS
HaumeHoBaHue poTaTopHOro | poTaTtopHOro | potatopHoro | 6uuenutanb- | GuuenuTanbHoO- P PEXA MoBpexaeHus
nokasarenem annapata annapata annapata  [HOro aAeMeHTa| ro aAeMeHTa ﬁeHMﬂ % Me)KpOTaTODH?)/FO Bankapta n (%)
1 cekTop n (%) |2 cekTop n (%)| 3 cekTop n (%) | 1 cekTop n (%) | 2 cekTop n (%) pulley n (%) | uxTepsana n (%)
KanHnueckuin ocmotp| 9 (60,0%) (11 (73,3%)| 2 (13,3%) | 2 (13,3%) | 12 (80,0%) | 2 (13,3%) | 4 (26,7%) 0
(n=15)
MPT (n = 15) 15 (100%) | 15 (100%) | 15 (100%) | 6 (40,0%) | 12 (80,0%) |15 (100%)| 5 (33,3%) 15 (100%)
Y3U (n = 15) 15 (100%) |13 (86,7%) | 11 (73,3%) 0 12 (80,0%) |10 (66,7%)| 5 (33,3%) 3 (20,0%)
Aptpockonus (n = 12)| 12 (100%) | 12 (100%) | 12 (100%) | 4 (33,3%) | 12 (100%) |12 (100%)| 6 (50,0%) 12 (100%)

Hanbonee LEHHbl B AMArHoCTMyeckoM naaHe MPT 1 yab-
TpacoHorpadus (N03BOAAET NPOU3BECTU AMHAMUYECKOE
UCCAEAOBAHWE Ha HECTAOUABHOCTb).

Mpu obcrepoBaHUM Y NAUMEHTOB 1 MOArpynmnbl Bbl-
ABASIAMCH noBpexaeHusa SLAP (tabavua 2), npu3Haku
AaTepanbHOM HECTABUABHOCTU CYXOXMAMSA AAMHHOW rO-
NOBKU BMLenca, NoOBPEXAEHUA POTATOPHOIO 3AEMEHTA
n pulley BO Bcex cayyvasix.

Tabanua 2. NoBpexxaeHusa SLAP no Snyder
y nauueHToB 1 NoArpynnbi ¢ NpeBaAUpyOLWUM
BePTUKaAbHbIM KOMMOHEHTOM HecTabUAbHOCTU
no AaHHbIM apTpockonuu (n = 12)

HanmeHoBaHue
nokasarenem

KoanuectBo cayyaeB
(n=6)

Tun 3

1(16,7%)| O

Tun 1 Tun 4

1(16,7%)

Tun 2

4 (66,7%)

TakuMm 06pa3om, NOBPEXAEHWE BbIABAEHO y 6 na-
LMEHTOB M Hanbonee 4acTo BCTPEYAAOCh NMOBPEXAEHME
2 TMNa no Kaaccuodumkauumn Snyder.

M3mMeHeHMA CO CTOPOHbI POTATOPHOIO 3SAEMEHTa
B 1 NoArpynne npeacTaBASAU COOOM MOAHbIA UAK Yac-
TUYHbIA OTPbLIB OT MAOLLLAAKW KPENAEHWUSI B 30HE HAAOCT-
HOWM MbILLLbI U PACTXEHUE CYXOXUAMK MOAAONATOYHOM
M MOAOCTHOM MbIlL, B HWXHEN vacTu. lNoBpexaeHus
BHecycTaBHOW vacTu buuenca B 1 cektope y 4 na-
LUMEHTOB HOCUAKW XapakTep AaTepanbHOM HecTabUAbHO-
ctv (Tabanua 3).

Tabanua 3. MoBpeXXAeHUA BpawiaTeAbHOM MaHXeTbl naeya
y nauMeHTOB 1 NOArpynnbi ¢ NpeBaAUpYOLWUM
BEePTUKaAbHbIM KOMMNOHEHTOM HeCTabUABHOCTU
no AaHHbiMm MPT (n = 15)

MospexaeHue [MoBpexaeHue | NMoBpexaeHue | MoBpexaeHue
HaumeHo- poTaTopHOW | poTaTOpHOM poTaTtopHoO#n poTtatopHoW
BaHue MaHXeTbl NAe-| MaHXeTbl NAe- | MaHXeTbl NAe- | MaHXeTbl NAe-
nokasa- ya 1 cektop | ua 2 cektop ya 3 cekTop ya 3 cekTop
Tenen (noanonarou- | (HapocTHas (nopocTHasa (Manaf Kpy-
Hasa MblLwLa) MblLLa) MblLLa) rAas MbilLa)
MonHoEe 0 1(6,7) 0 0
YactuyHoe | 15 (100%) (14 (93,3%) | 10 (66,7%) | 2 (13,3%)
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a - onpepensieTca nepepactaHyTas HUXKHAS YaCTb CyXOXUAUA NMOAAOMATOYHOM MblLLbl U MOBPEXAEHME NEPEeAHEHMKHErD OTAeAa
cycTaBHOM rybbl (baHkapTta); 6 — B BEPXHEM OTAEAE LEAOCTHOCTb M TOHYC CYXOXMAWMSI MOAAOMATOYHOM MblllLbl COXPaHEHbI; B —
Ha KOPOHAAbHOM Cpe3e BUAHO CHUXEHME TOHYCA MOAAOMATOUYHON MblLLLbI B HUXKHEM OTAEAE; I — YAaCTUUHOE NMOBPEXAEHUE CYXOXM-
AMSI HAAOCTHOM MblLLLLbI B 30HE KPEMNAEHUs K BepxHel dpaceTke 60oAbLLIOro 6yropka, NoBpexAeH1Ue BHYTPUCYCTaBHOM YacTu buuenca

Puc. 2. MPT KapTuHa NOBPEXAEHWH y NaLMeHTOB NPy BEPTUKAAbHON HECTABUALHOCTU NAeUa

a

a - MOBPEXAEHUE CYXOXMAMS HAAOCTHOM MbllLbl; 6 — MOBPEXAEHUE BHYTPUCYCTaBHOM YacTv buuenca; B - nepepacTtsikeHne
MOAAOMATOYHOM MbILLLbI CO CHUXKEHWEM TOHYCa B HUXKHEM OTAEAE

Puc. 3. ApTpockonunuyeckas kapTMHa NOBPEXAEHUI y naunueHToB Npn BEPTUKAAbHOM HecTabUAbHOCTH NAeYa

Tabanua 4. NoBpexxaeHus 6uuenutTanbHoro sopota (pulley)
y nauMeHToB 1 noArpynnbl ¢ NpeBaAUpyIOLLUM BEPTUKAAbHbIM
KOMMOHEHTOM HecTabuabHOCTH No AaHHbIM MPT (n = 15)

HaMMEHOBaHVMe Tvn 1 Tvn 2 Tvn 3 Tvn 4
nokKa3ateneun
Konnuectso 2(13,3%) | 3 (20,0%) 0 | 10 (66,7%)
cAayyaeB n (%)

Y naumeHToB 1 NOArpynnbl U3MEHEHWS BbIABAAAWUCH
B 3 CeKTopax v NpeacTaBAsiAM coboi pybLoBoOe YAAMHE-
HWE HWXHEN YaCTU CYXOXMAMK MOANOMATOYHOM, MOAOCT-
HOW M MaAOW KPYrAOM MbilLLL, YaCTUYHbIM OTPbIB (3aua-
CTYHO YPE3KOCTHBIN) Ha MPOTSXKEHUN OT BEPXHEN GaCETKM
60AbLLOrO Byropka CyXoXWAUS HAAOCTHOM MblLLLbl. Mmn-
PECCUOHHbIN AEPEKT AOKAAM30BaACS B 0DAACTU Bepx-
Hel paceTkn 60AbLLOrO Byropka, HaTsS)XeHUE CyXOXUAUS
AAMHHOWM TOAOBKM BuuENCca 3a4acTyto COMPOBOXAANOCh
YaCTUYHbIM HaAPbIBOM C PybLOBbLIM YAAMHEHWEM MO-
CAEAHETr0 U AaTePaAbHOM AMCAOKALMEW, OTPbIB CycTaB-
HOM Tybbl NPUXOAMACSH Ha HUXHWIA CErMEeHT CyCTaBHOM
NMOBEPXHOCTM AOMATKU (PUCYHOK 2, 3).

dakTopamu, npeapacrnorararolMMU K pPasBUTUIO
HeCcTabUAbHOCTU, ABAAETCS HEMNpupalLeHUe CyXOXUAKS
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HAAOCTHOWM MbiLLLbl K MAOLLLAAKE CBOEW MHCEPUUH, pyO-
LueBaHWe C YAAMHEHMEM CO CTOPOHbI HUXKHMUX OTAEAOB CY-
XOXMAUA NMOAAOMATOYHOM, MOAOCTHOM M MaAOW KPYrAom
MblWU. MepeyncaeHHble NOBPEXAEHUS, HE BOCCTAHOB-
AEHHble B pe3yAbTaTe BMpPaBAEHWA U UMMOOBMAM3ALIMK,
CTaHOBATCA daKTopamMu pPa3BUTUS HECTABUABHOCTM.
KapTnHa BbISIBAEHHbIX MOBPEXAEHWI Y NaLMEHTOB
2 NOArpynmnbl UMeAa CYLLECTBEHHbIE OTAMYMA OT 1 MNoA-
rpynnbl (Tabanua 5).
SLAP noBpexaeHve no paHHbiM MPT BbIABAEHO
y 43 (69,4%) naumeHToB, NPy 3TOM CPEAU AULL, MOABEPTHY-
ThbIX @apTPOCKOMUKM, HaMbonee YacTo BCTPeYaAuCb MoBpe-
XAeHWs 1 1 2 TMna no kanaccuomkaumm Snyder (tabauua 6).
CyLlecTBEHHOE OTAMUME HAOAOAAAOCH U B XapaKkTte-
pe NoBpPEeXAEHWI POTaTOPHOro annapata (tabauua 7).
MPT u apTpockonuueckas KapTvHa BbISBASAM Y Ma-
LMEHTOB AA@HHOM MOArPYMMbl YaCTUYHOE MAM MOAHOE MO-
BPEXAEHWE C PYyOLOBbLIM YAAMHEHUEM CYXOXMAMS MOA-
AOMATOYHOW MblILLLbI, OTPbIB OT FOAOBKM NMAEYEBOW KOCTU
B 30HE HOAbLLIOrO 6yropka NOAOCTHOWM MbILLLLbI M YaCTUYHOE
NnoBpeXAEeHWe NepeAHUX OTAEAOB HAAOCTHOM MblLLLbI, He-
cTabuabHocTb CAIB pasHbIX TUMOB ¢ pa3pbiBom pulley, a
B 15 cAayyanx - paspbiB MEXPOTAaTOPHOIo MHTEPBAAA.
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Tabauua 5. MoBpeXAeHUsA, BbIABA€HHbIE NPU NPUMEHEHUU AUArHoOCTUUECKOro aArTopUTMa Y NauMeHToB 2 noAarpynnbi (n = 62)

MoBpexaeHus

NoBpexaeHus

MospexaeHus | MospexaeHua | MospexaeHus MospexaeHuna
6uuenu- 6uuenu-
HaumeHoBaHue poTaTopHOro poTaTopHoro poTaTopHOro MoBpexaeHus MexpoTa- MoBpexaeHus
o TanbHOro TaAbHOTO
nokasatenen annaparta annapaTta annapata pulley n (%) TOPHOTO BaHkapTa n (%)
1 cektop n (%) | 2 cektop n (%) | 3 cekTop n (%) onemeHTa SnemeHra nHTepsanan (%)
1 cektop n (%) | 2 cektop n (%)
KAnHWueckuit | 56 (90,3%) | 26 (41,9%) | 56 (90,3%) | 42 (67,7%) | 44 (71,0%) 0 15 (24,2%) 0

ocMmoTp (n = 62)

MPT (n = 62) 62 (100%) | 32 (51,6%) | 62 (100%) | 43 (69,4%) | 51 (82,3%) | 52 (83,9%) | 15 (24,2%) | 62 (100%)
Y3U (n = 19) 18 (94,7%) | 6(31,6%) | 10 (52,6%) | 12 (63,2%) | 1(5,3%) 9 (47,4%) | 15 (78,9%) 1 (5,3%)
ApTpocKonus 38 (100%) | 13 (34,2%) | 38 (100%) | 5(13,2%) | 38 (100%) | 38 (100%) | 15 (39,5%) | 38 (100%)
(n=38)

Tabauua 6. MoBpexxaeHua SLAP no Snyder y nauveHToB 2 noArpynnbi
C NpeBaAUPYHOLLUM FOPU3OHTAAbHBIM KOMMNOHEHTOM HecTabUABHOCTH MO AaHHbIM apTpockonuu (n = 38)

HaumeHoBaHWe nokasatenein Tun 1

Tun 2 Tun 3 Tun 4

KoanyectBo cayyaes (n = 38)

10 (26,3%)

24 (63,2%) 4 (10,5%) 0

Tabauia 7. MoBpeXXAeHUsA BpallaTeEAbHOW MaH)XeTbl NAeYa Yy NaLUeHTOB 2 NOArpynnbi
C NpeBaAUPYIOLLUM FrOPU3OHTAAbHbIM KOMMOHEHTOM HecTabUAbLHOCTH Mo AaHHbIM MPT (n = 62)

MoBpexaAeHne potaTopHo
MaHXeTbl nAeva 1 cektop
(noanonaToyHas MbllwLa)

HanmeHoBaHWe nokasatenew

MoBpeXAeHWe poTaTopHO
MaHXeTbl NAeva 2 cekTop
(HapOCTHas MblwwLa)

MoBpexAeHWe poTaTopHOM
MaHXeTbl nAeva 3 cekTop
(noaoCTHaA MbiwLa)

MoBpexAeHne potaTopHo
MaHXeTbl NAeva 3 cekTop
(Manasn Kpyraas mbiwua)

MonHoe 4 (6,5%)

0 0 0

YacTtnuHoe 58 (93,5%)

10 (16,1%)

62 (100%) 2 (3,2%)

Tabanua 8. MoBpeXxxaeHUa 6uuenuTarbHoro Bopota (pulley) y nauMeHToB 2 noArpynnbi
C NpeBaAUPYIOLLUM BEPTUKAAbHbIM KOMMOHEHTOM HecTabuAbHOCTU no AaHHbIM MPT (n = 62)

HanmeHoBaHKWe nokasartenen Tun 1

Tun 2

Tun 3 Tun 4

KoanyectBo cayyaes n (%) 5 (8,1%)

11 (17,7%)

23 (37,1%) 23 (37,1%)

N3meHeHusa, Hanbonee xapakTepHble AN HecTa-
GUABHOCTU MAEUYEBOrO CyCTaBa C npeBaAupyrOLWLKUM TO-
PU3OHTaAbHbIM KOMMOHEHTOM, AOKaAM30BaAUChb B 1-M
n 3-M cektopax no Habermeyer.

MpK ropM30oHTAABHOM TUME HECTABUABLHOCTHU (NEpPEA-
HEM ero BapuaHTe) BbISIBAAAMCb NMOBPEXAEHUE U pyb-
LoBOE€ YAAUHEHUE CYXOXUAUA HOAAOHaTOHHOVI MblLULLbI,
OTPbIB B 30HE GOAbLIOrO Oyropka MOAOCTHOM MbliLLLLbI
W nepepacTsixeHne NepepHrnx OTAEAOB MOAAONATOYHOM
MblLLLbI, HecTabuAbHOCTb CAIB pasHbIX TUMOB, @ B PsIAE

CAyYa€eB paspblB MEXPOTATOPHOIro MHTEPBAAA, NOBPEX-
AEHWe CcycTaBHOM rybbl B nepepHem otaene, SLAP-no-
BpexAaeHue. lpu nepepHem BapuaHte dopmuUpyeTca
YaCTUYHbIN OTPbIB NEPEAHEN MOPLIUN CYXOXKMAUS MOANO-
naTo4yHOM MbiLUbl U pa3pbiB pulley, SLAP-noBpexaeHue,
AaTepanbHasn HectabuabHocTb CAB, noBpexaeHne baH-
KapTa B nepeaHeM OTAeAe CycTaBa, MMMPECCUOHHbIN
AedEKT AOKaAU3yeTCcsl B 30He BOAbLLOMO Byropka no 3aa-
Hell NoBepxHOCTW. Y BOAbLUMHCTBA MaLUMEHTOB YacTWu-
Hbl€ MOBPEXAEHUA HAAOCTHOM MbILLLLbI M pa3pbiBbl pulley

1 - nepepacTsiHyTOe CYXOXMAME MOAAONATOYHONM MbIWLbI; 2 — NOBpeXAeHUe baHkapTa; 3 - CyXOXWAWE AAMHHOW FOAOBKW ABY-
rA@BOWM MblLLLbI MAEYA B COCTOAHWMU BbIBUXA; 4 — 3aBUCAHWE KOPOTKMX HAPYXHbIX POTAaTOPOB HAA MMMPECCUOHHBIM AEDEKTOM;
5 - UMNPECCUOHHbIN AEPEKT FONOBKU NAEYEBOM KOCTU; 6-SLAP

Puc. 4. MPT naumeHTa ¢ ropu3oHTaAbHbIM NEPEAHUM BapUaHTOM XPOHMUYECKOWM NOCTTPaBMaTUUYECKOW HeCTabUAbHOCTH
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Puc. 5. ApTpocKonuueckasa KapTrHa NoBPEXAEHWI y NaLMeHTOB NPK roPM30HTAAbHON HECTAaBUABHOCTU NAeUa

nocAe MMMOBUAM3aLMKM PYBLEBAAUCH B MOBPEXAEHHOM
OTAEAE Ha aTane MMMOOMAM3aUMKM U He TpeboBaau pe-
KOHCTPYKUMK. [MpKn 3apHEM BapuaHTe — nepepacTsaxeHue
MOAOCTHOM MbiLLbl C PyOLOBBIM €ro YAAMHEHWEM, NO-
BPEXAEHUE U OTPLIB OT GaceTKn Manoro Byropka cyxo-
XUAUA MOAAONATOUYHOM MbiWLbl, HecTabuabHOCTb CAIB
C pa3pbiBOM MeaManbHoro yaepxunsatens CAIb Bnaotb
AO MOAHOTO MEAMAAbHOIO BbIBMXa CYXOXWAMUS, paspbl-
Bbl CycTaBHOW rybbl NPEMMYLLECTBEHHO B 3aAHEM OT-
Aene cycTaBa.

Hanbonee MHOrouMcaeHHOM Hbina 3 MoArpynna na-
LIMEHTOB C KOMOUHUPOBAHHOW HECTAOUABHOCTbLIO NAEYE-
BOrO CyCTaBa, FA€ BbISBASAM KOMOMHALMIO MOBPEXAE-
HWI MO CEKTopaM B 3aBMCMMOCTM OT NpeBaAMPOBaHUSA

BEPTUKAAbHOTO MAW FOPU3OHTAABHOIO KOMMOHEHTOB He-
ctabuabHOCTK (Tabanua 9, 10, 11).

CylLecTBEHHOE OTAUUYME HAOAIOAANOCH U B XapaKkTe-
pe NoBpeXAEeHWI poTaTopHoro annapata (tabanua 11).

MPT 1 apTpoCKONMUecKas KapTMHa BbISIBASIAU Y 3TUX
naumMeHTOB YacTUYHOEe C PyObLOBbLIM YAAMHEHWEM WAK
NMOAHOE MOBPEXAEHWE CYXOXMAUSA MOAAOMATOUYHOM
MblLWLbl, OTPbIB OT FOAOBKM MAEYEBON KOCTW B 30HE
60AbLIOr0 Byropka NOAOCTHOM MblllLbl U YaCTUUYHOE
NOBPEXAEHME NEpPeAHMX OTAEAOB HAAOCTHOM MblLl-
Ubl, HectabuabHOCTb CAIB pasHbIX TUNOB C Pa3pbIBOM
pulley, a B TakXe B pAAE CAy4YaeB pas3pbiB MexXpoTaTop-
HOro uHTepBaAa. oBpexaeHus pulley oTmeyeHbl BO
BCcex cAayyanx (tTabavua 12).

Tabamua 9. MoBpeXXAEHUA, BbIABAEHHbIE NPU NPUMEHEHUU AUATHOCTUUECKOTO aATOpUTMaA
y nauueHToB 3 noarpynnbi (n = 213)

MNospexaeHus | MoepexaeHus | Mospexaerusa | MoBpexaeHus | MNoBpexaeHus n
HaumeHoBaHue poTaTopHOro poTaTopHoro potaTtopHoro | 6uuenuTanbHo- | GuuenuTanbHo- | MoBpexaeHus OBREXACHNA MoBpexaeHus
nokasarenem annapata annapata annapata ro anemMeHTa ro aneMeHTa pulley MEXPOTATOPHO- baHkapTta
1 cekTop 2 cekTop 3 cekTop 1 cekTop 2 ceKTop ro uHTepeana
KAMHUYEeCKni 121 (56,8%)|126 (59,2%)| 89 (41,8%) | 55 (25,8%) |122 (57,3%) 0 15 (7,0%) 0
ocmoTp (n =213)
MPT (n = 213) 213 (100%) | 213 (100%) | 213 (100%) [ 188 (88,3%)|156 (73,2%) 134 48 (22,5%) 213
(62,9%) (100%)
Y3U (n = 25) 25 (100%) | 12 (48,0%) | 20 (80,0%) | 25 (100%) | 11 (44,0%) | 4 (16,0%) | 5 (20,0%) | 5 (20,0%)
ApTpockonua (n = | 123 (100%) | 123 (100%) | 123 (100%) | 15 (12,2%) | 123 (100%) {123 (100%)| 51 (41,5%) 123
123) (100%)

Tabauua 10. MoBpexxaeHus SLAP no Snyder y nauueHToB 3 noArpynnbi
C KOMO6MHUPOBAHHON XPOHUUECKON NOCTTPaBMaTUUECKON HECTaBUABHOCTbIO NAEUEBOro cycTaBa no pAaHHbivM MPT

HavmeHoBaHUWe nokasatenen

Tvn 1

Tun 2

Tvn 3

Tun 4

KoanuecTtBo cayvaeB (n = 156)

58 (37,2%)

30 (19,2%)

44 (28,2%)

24 (15,4%)

Tabanua 11. MoBpeXxAeHUA Bpaw,aTeAbHOW MaH)XeTbl NAeUa Yy NauMeHTOB 3 NoArpynnbl
C KOMO6UHUPOBAHHOM XPOHMYECKOM NOCTTPaBMaTUUYECKOM HeCTabUAbHOCTbIO NAEUEBOro cycTaBa no AaHHbiMm MPT (n = 213)

HanmeHoBaHKWe nokasatenen

MoBpexaeHne potaTopHoOM
MaHxeTbl naeya 1 cektop
(noanonaToyHas MbllwLLa)

MoBpexaeHne poTaTopHoOM
MaHXeTbl NAeya 2 cekTop
(HapAOCTHAA MblLLLA)

MoBpexaeHne poTaTopHOM
MaHXeTbl nAeya 3 cekTop
(noapoCTHanA MblwLa)

MoBpexaeHWe poTaTopHOn
MaHXeTbl NAeva 3 cekTop
(Manas Kpyraas mMbllLa)

MoAHOEe

16 (7,5%)

14 (6,6)

4 (1,9%)

0

YactnuHoe

197 (92,5%)

36 (16,9%)

209 (98,1%)

7 (3,3%)
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Tabanua 12. MoBpexxaeHua 6uuenutanbHoro Bopota (pulley) y nauneHToB 3 noArpynnbl
C nNpeBaAUPYIOLLUM BEPTUKAAbHbIM KOMMOHEHTOM HecTabuabHOCTU Nno AaHHbIM MPT (n = 213)

HavmveHoBaHWe nokasatenen

Tun 1

Tun 2 Tun 3 Tun 4

KoanyectBo cayyaes n (%)

18 (8,5%)

14 (6,6%) 138 (64,8%) 43 (20,2%)

MauneHTbl ¢ KOMOUHMPOBAHHOW HECTAOUABHOCTbLIO
MAEYEBOro cyctaBa BCTpeuvatoTcst Hambonee yacto. Me-
XaHoreHe3 BO3HUKHOBEHWSI MOBPEXAEHWUI 00yCAaBAM-
BaeTCs HanpaBAEHWEM AWCAOKALMW W MPEACTaBAAET
cob0i KOMOUHALIMIO MOBPEXAEHUIM MO CEKTOPaAM B 3a-
BUCUMOCTHU OT BbIPa>XEHHOCTU BEPTUKAABHOIO UAU TOPU-
30HTAAbHOIO KOMIMOHEHTOB HeCTaGVII\bHOCTVI. MMI’IpEC-
CUMOHHbIN AEEKT FOAOBKM MAEYEBOM KOCTWM MPWU 3TOM,
Kak MnpaBWAO, pacroAarancs B 3apAHEBEPXHEM OTAEAE
6onblioro 6yropka. Mpu Hanbonee 4yacToM BapuaHTe
I'IepeAHeHVI)KHeVI ANCAOKaALUUMN OTMEeYaAn NnoBpexApe-
HUE CYXOXWMAMSA MOAAOMATOUHOM MblllLbl B €€ HUXHEM
OTAEAE, OAHAKO OHO Yalle MeHee BblpaxeHo, Yem Mpu
BEPTUKAABHON HECTAaBUABHOCTU, CYXOXWAME HAAOCTHOM
M MOAOCTHOM MblilLbl MOBPEXAAAOCh B 30HE MpPUKpe-
NAEHUA K BepxHen daceTke 6oAbLLIOro byropka ¢ nepe-
XOAOM Ha ee 3aAHIO0 YacTb.

Taknum 06pa3oM, COrAACHO HalMM MPEACTaBAEHU-
SIM, KOTOPbIE NOATBEPXAAOTCA BUOMEXaHNUYECKMMU UC-

CAEAOBaHUAMM NOCAEAHUX AET, BpalllaTeAbHAA MaHxeTa
naeya u CANb okasbiBatoT cTabuAM3UpyLOLLEE BAUSIHWE
KakK Ha BEPTUKaAbHbIM, TaK U Ha FTOPU3OHTAAbHbIA KOM-
NMOHEHT CTAaBUABHOCTM MAEYEBOrO CycTaBa, WM3MEHSSICb
B 3aBMCMMOCTHK OT MOAOXEHWA KOHEYHOCTU, B BOAbLLEN
CTeneHn oT eé poTtaumm u oTBepeHus. MNpu Hanbonee
YyacToM BapuaHTe KOMOUHMPOBAHHOW (NEPEAHEHUXKHEN
AUCAOKALMKN) HECTAOUABHOCTU MPOUCXOAUT MOBPEXAE-
HUE CYXOXMUAMA MOAAOMATOUHOW MbILLLbI B €€ HUXHEM
OTAEAE, OAHAKO OHO MEHEee BbIpaXeHOo MO HalluMM Ha-
OAHOAEHMAM, YEM MPU M30AMPOBAHHOM BEPTUKAABHOM
KOMMOHEHTE HECTABUABHOCTU, CYXOXWAME HAAOCTHOW
MbILLILbI OTPbIBAETCA B 30HE NPUKPENAEHUSA K BEPXHEN
dacetkn 6oAbLIOrO BYyropka ¢ NepexoAoM Ha eé 3aa-
Hot0 yactb. CAIB npu pAaHHOM BapuaHTe AMCAOKALIMK
MCMbITbIBAET MaKCUMaAbHYI Harpysky y 30Hbl CBOe-
ro NPUKPENnAEHUss U, HaTAHYBLUUCb, AOCTATOYHO 4acTo
HaApPbIBAET YAEPXUBAKLIMK annapat B AaTepasbHOM
OTAEAE U MEAMAAbHYHO MOPLMIO CYXOXMAMUS HaAAOCT-

1 - cycTaBHas BNaaMHa AonaTtkuy; 2 - noBpexaeHe baHkapTta; 3 - nepepacTaHyToe CyX0XMAME NOAAONATOYHOM MblLULbl B HUX-

HeM OTAENE; 4 — CYXOXWAME AAMHHOM TOAOBKM ABYTA@BOM MblLULbI MAEYA; 5 — TOANOBKA NAEYEBOM KOCTU; 6 — MOAOCTHAA MbILLILA;

7 - nopnONaTOYHas MbllLa (BUA B KOPOHAABHOM NPOEKLMK); 8 — 3aBUCAHUE KOPOTKMX HAPYXXHbIX POTAaTOPOB HAA MMMNPECCUOHHbBIM
AebEKTOM

Puc. 6. MPT naumeHTta ¢ KOMOUHUPOBAHHBLIM BApHUAHTOM XPOHUUYECKOM NMOCTTPaBMaTUUECKOM HECTaOUAbHOCTH

a

B r

Puc. 7. ApTpOCKONUUEcKasa KapTuHa NOBPEXAEHUH y NaLnMeHTOB Npu KOMBUHUPOBAHHON HECTABUABHOCTU NAeYa
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HOM MblWUbl, YTO NPUBOAMT K AaTEpPaAbHOW HecTa-
6uAbHOCTU CAlB.

Mpu BapnaHTe HECTABUABHOCTM C NPEBAAUPYHOLLM
BEPTUKAAbHbIM KOMMOHEHTOM XapaKTepeH KOMMAEKC
NMOBPEXAEHWI: PybLIOBOE YAAMHEHWE HWXHEN YacTu Ccy-
XOXXMAMM NOAAONATOYHOM, MOAOCTHOM U MaNOW KPYrAOWM
MblLLILL, YACTUYHbIA OTPbIB Ha MPOTSXXEHUU OT BEPXHEM
daceTkn 6HOAbLLIOTO Oyropka CyXOXMAMA HAAOCTHOM
MblILLLbI, UIMNPECCUOHHbIN AedeKT B 3Ton 30He CArlDB,
YaCTUUHbIA HaAPbIB C PYyOLOBbLIM YAAMHEHWEM W AaTe-
paAbHOM AMCAOKALMEW NMOCAEAHEro, OTPbIB CYCTaBHOM
rybbl B HUKHEM CErMEHTE.

AAA BapuaHTa HeCTabWAbHOCTM C MPEBAAMPYHOLLIMM
rOPM30HTaAbHbIM KOMMOHEHTOM XapaKTepHO: Mpu ne-
peAHeM BapuaHTe - YaCTUYHbIA OTPbIB NEPEAHEN Nop-
LMW CYXOXMAUSI MOAAOMATOYHOM MbILULbI, pa3pbiB buLe-
nutanbHoro Bopota (pulley), SLAP-noBpexaeHue, Aate-
panbHas HecTabuabHOCTb CAI'B, noBpexaeHre baHkapTa
M CyCTaBHOM rybbl B NnepeAHEeM OTAEAE CyCcTaBa, MMMpPEec-
CUOHHBIN AeDEKT AOKAAU3YeTCs1 B 30HE HOAbLLIOro Byrop-
Ka no 3aAHer NOBEPXHOCTW; MPW 3aAHEM BapuaHTe -
NOBPEXAEHWNE CYXOXMUAWUIA MOAOCTHOM U MAAOM KPYTrAOM
MbllWL, C PybLOBLIM WX YAAMHEHWUEM, MOBPEXAEHUE
M OTPbIB OT GaceTKn MaAOro 6yropka CyxoxXmAUs MOANO-
naTtouHOM MblLLLbl, HecTabuabHOCTb CAIB ¢ paspbiBoM
MeananoHoro yaepxumsatenss CAIb BNAOTb A0 MOAHOIO
MeAMAAbHOTO BbIBUXA CYXOXMWAMUS, Pa3pbiBbl CyCTAaBHOM
rybbl B 3aAHEM OTAEAE CyCTaBa.

MauneHTbl ¢ KOMOBUHUPOBAHHOM HECTAOWABHOCTbIO
MAeYeBOro cyctaBa Haubonee yacTo BCTpeuvatollascs
rpynna. MexaHoreHe3 BO3HWKHOBEHWUSI MOBPEXAEHUH
06ycAaBAMBAETCS HanpaBAEHWEM MEPBUYHON AMCAOKaA-
LMK U NpeAcTaBASIET cOHOM KOMOUHALMIO MOBPEXAEHWN
CTPYKTYP NO CEKTOpaMm B 3aBMCUMOCTU OT BbIPaXeHHO-
CTU BEPTUKAABHOIO AW FTOPU30HTAAbHOIO KOMMOHEHTOB
HecTabUAbHOCTMU.

Takum 06pa3om, XpoHUYecKkaa nocTTpaBMaTuye-
CcKaa HecTabWAbHOCTb MAEYEBOro cyctaBa Haubonee
yacTo BCTpedvaeTcss y AUl TPYAOCNocobHOro BO3pa-
CTa, 4YTO OnpeAeAsieT COUMAaAbHYK 3HaYMMOCTb AdH-
HOM npobAembl.

Mpn AMArHOCTMKE MNOBPEXAEHUN MATKOTKAHbIX
CTPYKTYP MAEYEBOro cycTaBa M3MEHEHMUSI CO CTOPOHbI
pOTaTOPHO-OMLEMUTAABHOIO KOMMAEKCA BbISBAEHbLI BO
BCEX CAyYasix.

MexaHoreHes, AexallMi B OCHOBE BO3HWKHOBEHUSA
NOBPEXAEHWI, NMO3BOASIET BbIAEAUTb 3 OCHOBHbIX KAW-
HWYECKMX TUMa MNOCTTPaBMAaTUYECKOM HecTabWAbHOCTM
NMAEYEBOro CycTaBa C XapaKTEPHbIMU AASl HUX @aHATOMO-
MOPGOAOTUYECKUMM NPOSBAEHUSIMMN.
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