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Jleueamenvhblii cmepeomun y nayueHmos ¢ 0emckum yepeopanvivim napaiuvom (1[I1) onpedessemes 8bipajiceHHOCMbI0 CHACMUMHOCIU
U UeHMPANbHBIX NAPE308 MblUlY,, HAPYUEHUSMU MEXAHUIMOB MENCMbIUEUHO20 83AUMOOeLICMBUsl, 4 MAKICe HAAUYUEM COOPYIHCECHBEHHbIX
peakyuil u namoaoeuvecKux cunkunesuii. Umeromes nabarodenus couemanus npu LTI nopasxcenus nadceeMeHmapHvX u ce2MeHmapHbix
cmpykmyp. Tpednpunsma nonsimka 6vis6aeHus NOPAdNCeHUs nepugeputeckoeo HelpoMomopHo20 annapama u 6Kaa0a 00HAPYICeHHbIX
Hapywenuil 6 kaunuyeckyto kapmuny JIL[I1 6 no3oueii peaudyanvroii cmaduu. [lpu JIII1 6 popme chacmuueckoii dunseeuu ¢ npoepeccu-
DPYIOUWUMU 0ehopMayusmMu Cycmagos HUNCHUX Koneunocmeil 6 12,3 % obnapyscueaemcs nopaxicenue UeHmMpanbHoll HEPEHOU CUCIEMbL HA
YEeHMPANbHOM U CeeMeHmapHoM yposusx. Heoavuamas snekmpomuoepaghus — Haubonee y8cmeumenbHbiii Memoo 8bia6AeHUs NOPANCEHUs
Ha ceeMeHmMAapHOM YPpoGHe: pecuCmpupyomes nomeHyuatsl dgueamenvhovlx eounuy (IJE) yseauuennoti daumenvHocmu u amnaumyobl,
ymenvuenue uucaa pexkpymupyemvix IIE. [Ipu mypH-amniumyorHom anaiuse o0AauHas OUaepamma cmeujaemcs 61e60 U 66epx, yMeHb-
uaemces OMHoOUweHUe YUcAa mypHos K cpedreli amnaumyde mypHos. Pezudyanvhulii xapaxmep uzmenenuii noomeepicoaemes omcymcmeu-
eM NPU3HAK08 meKyuyeeo 0eHepeayuonho2o npoyecca. O6cyxcdaromes 6KAa0 MUeas00UCHAG3UY U MPAHCHEUPOHANbHOU OeeeHepayuu cnul-
HANbHbIX MOMOHEUPOH08 NOSCHUMHO-KPECII08020 YMOAUEHUS CHUHHO20 MO32d 8 KAUHUKY paccmampueaemoii popmot JILITT u makmuka
PeabuIUMayUOHHbIX U OPMONeG0-XupypeutecKux Meponpusmuil.

Karouesvte caosa: demckuil yepedpanvHolii napauy, Cnacmu4HOCmMb, UeoAbYAMAst IAeKMPoMUoepagus, CMUMYAAUUOHHAS INeKMPOMUOSPA-
Qus, mypH-amnaumyoHslii aHanu3, o-MomoHeUporsl, deHepeayus, degpopmayuy cmon, HePEHO-MbliieuHble PACCMPOICMEa, KAUHUYeCKAs
Helipogu3uonoeus, cynpaceemenmaphble CmpyKmypol

Role of the peripheral neuromuscular disturbances in the development of severe movement disorders
in patients with cerebral palsy
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The motor stereotype in patients with cerebral palsy (CP) is determined by the magnitude of spasticity and central paresis of muscles, the
impaired mechanisms of intermuscular interaction, and the presence of consensual reactions and pathologic synkineses. There are cases of
a concomitance of the suprasegmental and segmental structures damages in CP. An attempt has been made to identify and estimate the con-
tribution of the peripheral neuromuscular system lesion in CP patients in its late residual stage. Central nervous system lesion at the central
and segmental levels were detected in 12.3% of cases in CP with spastic diplegia with progressive deformities of the lower extremities joints.
Needle EMG is the most sensitive technique to detect a lesion at the segmental level: increased duration and higher amplitude motor unit
potentials (MUPs) and fewer recruited MUPs were registrated. A turn-amplitude analysis has indicated the shift of cloudy diagram to the
left and upwards and the decreased ratio of the number of turns to their mean amplitude. The residual pattern of revealed changes is con-
firmed by the absence of signs of a current denervation process. The contribution of possible myelodysplasia and transneuronal degeneration
of spinal motor neurons at the lumbosacral level to the clinical picture of the CP and orthopedic surgery and rehabilitation tactics are dis-
cussed.

Key words: cerebral palsy, spasticity, needle electromyography, stimulation electromyography, turn-amplitude analysis, a-motor neurons,
denervation, foot deformity, neuromuscular disorders, clinical neurophysiology, suprasegmental structures

JBuratenbHbIe HAPYIICHUS SIBIISIIOTCS «SIIPOM» KIIM-  MEXMBIIICYHOTO B3aMOICHCTBIS, HAaOIOOAIOTCS BBIpa-
HUYECKUX MPOSIBIICHUH IIPH IETCKOM ILIepeOpaibHOM IMa-  KEHHBIE TOHUIECKHE COIPYKECTBEHHBIE PeaKIIU 1 ITaTo-
pammue (JALLIT). [ToMrMO cIaCTUIHOCTU U LICHTPAIBHBIX ~ JIOTMIECKMEe CHHKWHE3NU [2]. MeXxaHM3MBI pa3BUTHS
mape3oB MBI [1] Takke HapyIIalOTCsS MeXaHM3MBl IBHUTATEeIbHBIX HApPYIICHWI, WX PacIpoCTPaHEHHOCTH

43



44

HepBHo-Mbiweynble
BOJNIE3HH

OpueuHnanvHble Uccae008aHuUs

n TsoKecTh 3aBucat ot ¢opmbel AT [3, 4]. O6buHO
K BO3pacty 2—3 JIeT y O0JbHOTO 3aKPeIUIsIeTCs] CTOMKMIIA
ITaTOJIOTMUECKMI TBUTATEIbHBIN CTEPEOTHII, a TIPU CITac-
nyecknx gopmax JLIT k 7—10 romam ku3nu Gopmu-
pytorcs mecdhopMaluyd pa3HBIX CyCTAaBOB, BKIIIOYAs 2K-
BUHYCHBIC AedopMallMM CTOII, YacTO TpeOyiolme
OpTOIeAOXUPYPrUdecKoii Koppekuuu [5]. I1pennoxeHHbIe
XUPYPTUUYECKUE TTOIXOAbI KOPPEKIINN SKBUHYCHOM M 3K-
BUHO-BapyCHOM Ie(opMalli CTOITHI ITO3BOJISTIOT YMEHbB-
mnTh gedekr [6, 7]. Habmonenne 3a ornepupoBaHHBIMU
IEeTbMHM T0Ka3ajio, UYTO B pPsIIE CIy4aeB pa3BUBAIOTCS
pelManBEl 5KBUHO-Bapyca, IMpUIeM HHOrga ¢ (DopMu-
poBaHMEM Aaxke 0oJee TsSoKebIX aecopMalinii. BosHuKaet
BOIIPOC: YCYTYOJICHHWE peIUAMBUPYIOIIEH IehopMalnn
CTOII CBSI3aHO TOJIBKO C TSDKECTBIO CITACTUYHOCTH M Hapy-
IIeHIEeM MEXKMBIIIICYHBIX B3aMOICHCTBHI OTIpeae/ICHHBIX
TPYIIIT MBI WIK B TTATOTeHE3¢ YIaCTBYIOT U APYTHUE Me-
XaHM3MBI? B jnmTepaType MMEIOTCS JIMIIb OTACIbHBIC
yKa3aHMs Ha BO3MOXHOCTb coueTaHust npu HLIT mopa-
JKEeHUS HaJICeTMEHTapHBIX (BEpXHUX MOTOHEHPOHOB WIIN
X aKCOHOB) M CETMEHTAPHBIX CTPYKTYP (HIDKHUX MOTO-
HelipoHoB) [8—13].

Ileav uccaedosanuss — KOMIUIEKCHAS KIMHHUYECKAs
1 3JIeKTpoMHorpacdraecKkas oleHKa JBUTaTeIbHBIX Hapy-
meHuit y 6osabHbix AT ¢ mo3aHei pe3auayaabHOM cTaan-
el 71T BBISIBIICHUSI BOBJICUCHMS B TTATOJIOTUICCKUM TIPO-
Iecc CTPYKTYp mHepudeprudecKoro HEHPOMOTOPHOTO
anmapaTa, a TakKe BBISICHCHMSI POJIM 3TUX M3MEHEHUM
B IIPOTHO3¢ TeUCHUSI 3a00JICBAHMS 1 ONIPEACIICHUN TaKTH -
KJ BOCCTAaHOBUTEILHOTO JICUCHUS.

Mamepuanb! u MEmopbi

O6cenoBaHo 89 MaIIMEHTOB CO CITACTUYECKIMU (DOop-
Mamu LI (43 ¢ sKBUHO-BapyCHBIMM JIehOpMaIldsIMU
cron U 46 ¢ DKBUHO-ILIOCKO-BAJIBIYCHBIMU CTOITAMM)
B Bospacte oT 4 no 17 net, cpennuii Bo3pacTt — 8,9 rona.
CreneHb BRIPAXKEHHOCTH IBUTATEIbHBIX HAPYIIICHNI ObLIa
pa3Hoii, HO TIpeobIagaand JETU C TSKEION CIIacTUYeCKOMn
JIUTUIETUEN Ha ATarle MJIaHUPOBAHKS OPTOIEN0XUPYPruyec-
KOTO JIeUeHUsI.

B cratyce 6oabHbIX ¢ ILIIT ocoboe BHUMaHMe oOpaiiia-
JIOCh Ha HApyILIEHUSI TOHYCA MBILIL HUXKHUX KOHEYHOCTEN,
BbIPa>KEHHOCTb CYXOKMUJIbHBIX U TIEPUOCTATbHBIX pedieKk-
COB U MX aCUMMETPUIO, HapyLLIEHUs ABUXKEHUI TasblieB
CTOI1, UBMEHEHME MBILLIEYHOM CUJIbI B pPa3HbIX MbILIILIAX HOT,
BO3MOKHOCTbh CAMOCTOSITEJIbHOU XOIbObI, HATMYUE U CTE-
IeHb TPODUIECKUX M3MEHEHUM KOXW TOJCHEH M CTOII,
HaJTM4Ire HapyIIeHUI MOYCUCITYCKAHUS 1 IeDeKaLIn.

Heiipodusuonornyeckass 4yacTb MCCAEAOBAHUS BbI-
mojHeHa Ha 3nekTpommorpade «Keypoint» (ALPINE
Biomed, Janus). CtaHmapTHBIMU HAaKOXHBIMHU 3JICKTPO-
nmamu nipu puabTpax yeutenus 2 I — 5 xIir ananmusupo-
BaJlach MHTepdepeHIIMOHHAs 3ieKTpoMuorpadust (DMI)
C pa3HbIX MbIIILL (IPSIMOM W ABYIJIaBOM MBILILBI Oeapa,
MOJyNepenoHYaTol, nepeaHeit 00ablIe0epLOBO, UKPO-
HOXKHO MBIIIIL, KOPOTKOTO pa3rudaTesisi HajibLEeB U MbIILI-

IIbI, OTBOSIIEH OOIBIION TAJIeIl CTOIIHI); UTOJIBYATHIMU
2JIEKTPOJAMK C IUIOWIaAbio oTBedeHus 0,46 mMm? mpu
¢dunerpax ycrwmrensa 2 Iip — 10 klir peructpupoBaim
W aHAIM3UPOBAIM IapaMeTPhl MOTCHIIMAIOB JCHCTBUS
nBurareabHbIX equHuIl (IT1E).

Bo Bcex cirygasix pacCunTBHIBaIICS KOA(PDOUITMSHT peliu-
TIPOKHOCTU KaK OTHOIICHNE OMO3JICKTPUUCCKON aKTUBHO-
CTH MeIVATHHOM TOJIOBKI MKPOHOKHOM MBIIIIIIBI K OMO3JIeK-
TPUYECKOM aKTUBHOCTU TIepenHeil O0oblieOepLioBOit
MBIIIIIIBI TP ITIPON3BOIBHOM THUTEHOM CTMOAHHMY CTOITHI.

TubuanbHyo cunkuHe3uto L Tpromiesns uccienoBaim
B ITOJIOKEHUH TTALIMEeHTA JIeXKa Ha XXIUBOTE C peTUCTpaIneii
OMOBJICKTPUIECKON aKTUBHOCTHU TIepemHEil OObIIeoep-
LOBO¥1 1 TTOJIYIIePEIIOHYATON MBIIIIII TP CTUOAHUY HOTH
B KOJICHHOM CyCTaBe.

Taxke paccUMTHIBAJICS KOA(DDUITMEHT CHMHEPTIIeCKOit
aKTUBHOCTH KaK OTHOIIIEHNE aMIUTATYIbI MHTEP(hEPEHIT -
oHHOI1 DMI TrepenHeit 60J1b1Ie0epIIOBOI MBIIIIIHI, KOTO-
past perucTprupoBajach IMpH TECTUPOBAHUN THOWATBHOM
CHMHKWMHE3UN, K aMIUIUTyIe cyMMmapHoit DMI 3T0it XKe
MBIIIIIH TIPYA BEITIOJTHEHUN MaKCUMAJIbHOTO TTPOM3BOJIb-
HOTO MBIIIIEYHOTO COKpaIIeHNS.

Onenka napamerpos [1J1E mpoBoguiach 1o ctaHmap-
THOI MeTonuke [14, 15], moaydyeHHBIE Pe3yIbTaThl CPel-
HEll IIMTETbHOCTU COMOCTABIISUIACH C OOIIETIPUHSITHIMU
HOpMaMHu [IJisd BBIOpAaHHON MBIIIIBI B 3aBUCUMOCTHU
ot Bo3pacTa [16]. TypH-aMIUIMTYIHBII aHAJIA3 TIPOBOIMII -
cs 110 MeTony, npemnoxeHHoMy E. Stalberg u coasr. [17].
MpleyHoe ycuiIre BapbHUpOBaIO0 OT MUHUMAIBHOTO IO
MaKCUMaJIbHOTO. CUTHAJIBI 3aITMCHIBATIUCH ¢ 4—8 pa3HBIX
TOYEK MBIIIIIBI TIPU OMHOKPATHOM TIPOKOJIC KOXMU. AHa-
JIM3UPOBAINCH YUCIO TYPHOB — YHCIO W3MEHEHUU
HaIIpaBJICHUM KPUBOW C aMIUIMTYAOM KPUBOU HE MEHEe
100 MxB 3a 1 ¢ 3ancu DMI, cpenHss aMIUIMTyAa MEXIy
TYpHAMU, a TaKKe OTHOIIICHUE YKClIa TYPHOB K CpemHEH
aMIUIUTYAe TYPHOB. Pe3yabTaTel mpencTaBIsUIICh B BUIE
IarpaMMBbI 3aBUCIMOCTH YMCJIa TYPHOB (TI0 OCH aOCIINCC)
OT CpeIHe aMIUIUTYABI (TT0 OCH OpIWHAT).

I[Ipr cTUMYISILIMOHHOM WCCIEeOOBaHUU 2 HEPBOB
(60mBIIECOE PIIOBOTO M MAJI00EPIIOBOT0) OLICHUBAIM CKO-
pocTh pactipoctpaHeHus Bo3oyxnenus (CPB) mo motop-
HBIM BOJIOKHAM, aMIUIMTyny W (opmy M-OTBETOB II0
cTaHgapTHOI MeToauKe [18].

DOMTI -uccaenoBanue T-pednekcoB MPOBOAMIOCH TPU
TECTUPOBAHUU KOJICHHOTO U aXWIIOBOTO pPedIIeKCOB;
OlLICHMBAJIACh MaKCUMaJIbHAS aMIUIUTYda U aCUMMETPHS
pedJIeKCOoB.

7151 60J1ee TIOJTHOM M AeTaTbHOI OILICHKM HaJCeTMEH-
TapHBIX (BEpPXHETO MOTOHEHpPOHA) M CErMEHTapHBIX
(0-MOTOHEPOHOB CIIMHHOTO MO3Ta U IMepudeprIecKuX
HEPBOB) YPOBHE! IMMOpaXKeHUS aHATN3UPOBAJIN MTapaMETPhI
H-pednexca n F-BoaHsr [19].

Cmamucmuueckuli anaau3 TIOTYICHHBIX PE3YJIBTaTOB
TIPOBOIMJICS C TIOMOIIBIO TPAIUIIMOHHBIX METOIOB TIapa-
METPHUIECKOI CTATUCTUKU C UCITONIb30BaHUEeM T-KpUTepust
CrplomeHTa Ha 0Oase makera mporpamMm SPSS 14,0
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for Windows 1 MeTona TucIiepcCMOHHOTO aHaTM3a Ha 0a3e
rmakerta nporpamm Statistika 6.0 for Windows.

Pe3ynbmambl

BOAbIIMHCTBO NeTelt cO CIAcTUYECKOW IUILIeruei
pPa3BUBAIIUCH C 33[ePKKOI TICUXOMOTOPHOTO PAa3BUTHUSI:
78 (87,6 %) mauMeHTOB TO3/IHEE CTAJIM JIePKaTh TOJIOBY,
TepeBOpauMBaThCsl CO CIMHBI HA XKMBOT W OOpaTHO,
CUJETh. DTU NIETH TI03XKe JAPYTUX OBJIAAECBAIA CAMOCTOSI-
TETHHBIM CTOSTHMEM U XOJAb0OI, a HEKOTOpble M3 HUX
(12,5 % cnydaeB) naxe B 5—7-JIeTHEM BO3pacTe XOMWMJIN
TOJIBKO ¢ Mmoaaepxkoit. OnmHako ¢ Bo3pactom 48 (53,9 %)
OOJIbHBIX CPABHSUINCH CO 3MOPOBBIMU B TICUXMUYECKOM
pa3BUTUN CBEPCTHUKAMU.

B nesposornuyeckom cratyce y 50 (56,1 %) nmerei
¢ JILIIT B hopme crmacTUIECKOI TUTUIETUN UMETUCh CM-
TITOMBI TIOPAKEHUSI YePEITHBIX HEPBOB, Yallle BCETo 00yc-
JIOBJICHHBIX HapYyIIEHUEM KOPTUKO-HYKJIEAPHBIX ITyTEH.
B 2 ciyuasix nMmenoch mopaxkeHue CTBOJIOBBIX 00pa3oBa-
Huit TotoBHOTO MO3ra. Y 20 (22,4 %) 60JbHBIX ObLT OTMe-
YeH IICeBIOOYIbO0apHBIN CHHIPOM ¢ (POpMUpOBaHUEM
CIIACTUKO-TIAPEeTUUECKOM au3aptpun, 8 (9,0 %) naLreHToB
VAMEJN TTIOATBEPXKIEHHBIE TIPU CYPIOJIOTMYECKOM TECTH-
POBaHWY HAPYIIIEHUS CITyXa.

YV Bcex o00ciienOBaHHbBIX MALMEHTOB CIacTUYecKas
JIATIIETHST TIPOSIBIISIIACH B BUJIE TeTparapesa ¢ peuMyIiec-
TBEHHBIM IOPaXXEHUEM HIDKHUX KOHeYHoCTeit. Y 46 (51,7 %)
JIeTeil UMeMCh MaTOJIOTUIECKNE CTUOATETbHbBIE YCTAHOB-
KU ¥ KOHTPAKTYPHI B KOJIEHHBIX U Ta300€IPEHHBIX CyCTa-
Bax, IPUBOSIIITNE K [T03€ «TPOMHOTO CTMOAHUSI» , KOTOPbhIE
OBLTM OOYCIIOBJICHBI JUTUTEIBHBIM BO3EHCTBUEM HEPEITy-
LIMPOBAHHOTO JTAOMPUHTHOTO TOHUYECKOTO pediekca

6

(JITP). IIpeumyiiecTBeHHOE BIUSHHE CUMMETPHYHOTO
meiitHoro ToHnueckoro peduekca (CILITP), ormeuenHoe
y 15 (16,8 %) GoMbHBIX, TPUBOAWIO K (POPMUPOBAHUIO
«1103bI OanepuHbl». Cmermannoe BiusiHue JITP u CILTP
obut0 y 28 (31,4 %) manuueHToB. PYHKIIMOHABHBIE BO3-
MOHOCTH PYK CTPajajii B Pa3HOW CTEMEHU: OT JIETKUX
HapyIIEHUH MEJIKON MOTOPUKH 0 TPYOBIX IIPOHATOPHO-
CTU0ATEIbHBIX YCTAHOBOK B PYKaX C Pe3KUM OTpaHUYEHU-
€M TIPOU3BOTHLHBIX IBUKECHU.

MplI111euHbIi TOHYC Y OOJBITMHCTBA OOMBHBIX CITACTH -
YeCKOU MUIICTHCH OBLI MOBHIIICH II0 CITACTHYECKOMY
TUTTY, Y 9YaCTU TIAIIUEHTOB C TUTIEPKUHE3aM1 OTMEYaIach
MBIIIIEYHAsT AUCTOHUST Ha (pOHE TIOBBIIIEHHOTO TOHYCA.
TunepkuHeTHYECKUI CUHAPOM Yallie ObUT OTMEUEH Y Jie-
Teli, PONUBIINXCS B CPOK, HO MMEBIIINX B aHAMHE3€ JUTH-
TeJbHYI0O ac(UKCUIO WU TOABEPTHINXCS peaHuMa-
IIMOHHBIM MEPOTPUITUIM. ATaKTUUYECKUU CUHAPOM
TIPOSIBIISICS HAPYIIEHNEM KOOPAWHAIIMY B KOHEYHOCTSIX
u TyJioBUIle. BereTaTuBHbBIC NU3MEHEHMST OBUTH TTPEICTAB-
JIEHBl HApYyIIEHUSIMU TPO(PUKU HUXKHUX KOHEYHOCTEH,
MPaMOPHBIM PUCYHKOM KOXWU, JIOKAJIBbHBIM TUTIEPTUIPO-
30M, OCOOEHHO JIAJIOHE! U CTOI. BONBIIMHCTBO MarueH-
TOB (n = 48; 53,9 %) nepeaBUrajanch CaMOCTOSITEIbHO,
yacTb 001bHBIX (1 = 31; 34,8 %) HyxXmaauch Ipu xoabbe
B TIOMOIIIY COTIPOBOXK/IAIOIIETO JIUIIA VJIA UCTIOIH30BAIN
pasHbIe TTPUCTIOCO0IeHUs (KOCTBUIM, TPOCTU U TIPOY.).

Oo6m1as TsekecTh coctossHms 6oabHbIX A1 ompene-
JISIach HE TOJIBKO HEPBHO-TICUXUYECKUMU HAPYIIICHUSIMU,
HO ¥ OpTOIIeANueCcKoi naronorueit. Cpenu neTeii co crmac-
THYecKoi aurierneii 43 (48,3 %) uMenn 3KBUHO-Bapyc-
Hble YCTAHOBKMU W nedopManuu crom, a 46 (51,7 %) —
9KBUHO-ILIOCKO-BaJIbIyCHBIC (puC. 1).

6

Puc. 1. Ilpumepor s3xeunycHoix (a), 3keuno-eapychoix (0) U 3K8UHO-NAOCKO-8ANb2YCHbIX (8) YCMAHOB0K U Odeghopmauyuii cmon y nayueHmos
co cnacmuueckoil dunieeueil
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Tadmua 1. Bempeuaemocms 0CHOBHBIX cumMnmomog y 6oavrvix LT
6 chopme cnacmuueckoii ounaeeuu (n = 89)

1 TlopaxeHue YeperHbIX HEPBOB 50 (56,1)
2 TlceBnoOyab0apHbIi CUHIPOM 20 (22,4)
3 JImsaptpust 47 (52,8)
4 JITP 46 (51,7)
5 CIITP 15 (16,8)
6 ACUMMETPUYHBIN LIEHHBI TOHUYECKUI 34 (38,2)
pedaekc
CHIKEHUE CHITBI OTAETBHBIX MBIIII]
[ Hor (> 3 6aJu10B) s
3 l'[om,uuuenne MBIIIIEYHOTO TOHYCA 54 (60.6)
(SIPKUIT CUHAPOM «CKJIQJIHOTO HOXa» )
9  KoopauHatopHble paccTpoiicTBa 43 (48,3)
10 IMaTonornyeckue KUCTEBbIE U CTOMTHBIE 79 (88,7)
3HAKU
[Naronormueckue CUHEPTUN
11 (TuGuanbHasi CHHKMHE3US U [J100aTbHas 46 (51,7)
crubaresbHas CHHETPUST)
12 Rectus-cuHapom™ 10 (11,2)
13 Hamstring-cuaapom™** 42 (47,2)
14 TuOuanbHbII CUHAPOM 9 (10,1)
15 VioBneTBOpUTETIbHAS CAMOCTOSITEIIbHAS 48 (53.9)
xonnba
16 Xompba ¢ IOTOIHUTELHOM OTIOPOii 31 (34,8)
17 TlepenBuxeHue B KOJIsICKE 10 (11,2)
18  DxBHMHO-BapycHas aehopMalus CTOM 43(48,3)
19 DKBUHO-IIOCKO-BaTbIyCHAS 46 (51,7)
nedopmanus crorn
20 OOy4JeHue Mo 00IIEl IITKOJIbHOM 48 (53.8)
mporpamme

* [Ipu rectus-cunopome nogvluieH MoHyc npIMoil Mblullbl bedpa
(m. rectus femoris); ** npu Hamstring-cunopome nosviuien monyc
3a0Hell epynnol 08YCyCmMagHbIX Mbliy, 6eopa, 2Aa6HbIM 00pa3om
noAycyxoxucunvHoil (m. semitendinosus), noaynepenoH4amoil

(m. semimembranosus) u Hexcroti (m. gracilis) mouuy,.

[NepeueHb OCHOBHBIX CUMIITOMOB B pacCCMaTpUBAeMON
rpymnirie manueHToB ¢ JLIT npeacrasnen B Tada. 1.

IMpu mposenenun DMI-uccnenoBanusi y OOJBHBIX
JILIT Obuty BBISIBJAEHBI CEAYIOIIME MPU3HAKWA HaJcer-
MEHTapHBIX HAPYIICHU:

® TOHWYECKasi aKTUBHOCTH MBIIIIIL B TIOKOE, CO CPeI-
Helt amrutynoit 10— 18 MKB 1t MBIIIIIT BepXHUX KOHEU -
HocTel 1 25—38 MKB 1J1s1 MBI HIDKHUX KOHEYHOCTEI
B TIOKO€ OMO3JIEKTPUUYECKAsT aKTUBHOCTh B MBIIIIIIAX PYK
peructpupoBaiach y 52 (58,4 %) GONbHBIX, @ B HOTaX —
MpaKTUYECKHU Yy Bcex aeteit (B 95 % citydaes);

® [1aTOJIOTUYECKUE CUHKWHE3UU TTPU TTPOU3BOIBHBIX
JIBIDKEHUSIX — CTUOATEbHO-TIPOHAIIMOHHAS CUHEPTHUS
B MBINIIIAX PYK, aIyKTOpHAasI, TJI00aTbHAs cTudaTeIbHast
¥ TUOMAJIbHAS CHHKUHE3UU B MBIIIIIIAX HOT;

® kK03(hPUIMEHT CUHEPTMUECKON aKTUBHOCTHU TIpU
perucrpanuu TMONaIbHON CUHKMHE3nn cocTaBmi 1,85 +
3epKajbHbIe JBUKEHUS, KOTOPbIe Hanbosee SIpKo ObUIN
BBIpaXXeHBI B pykax; 0,52 (B HOpMe HE OTpeessIeTcs)
CBUIETETHCTBOBA HE TOIBKO O CHIKEHUH TIPOU3BOTIBHOIM
MBIIIIEYHOW aKTUBHOCTU, HO W O TPEUMYIIECTBEHHOMI
aKIIEHTYallX TTATOJIOTUYECKUX CUHKUHE3WH TP CTIaCTH-
YECKOU TUTLIIETUH,

® (heHOMEH KO-KOHTPAaKIMU, CBUIACTEILCTBYIOIINIA
O HaApYUIEHWUW B3aUMOJEHCTBUS MBIIII CUHEPTUCTOB
U QHTarOHKCTOB;

¢ KO3(hMUIMEHT PEIUIPOKHOCTU IS MBI TOJIEHU
B cpeareM o rpymre LI cocraBut 0,69 * cHibkeHUe aMm-
Tyl nHTepdepeHimonHoit OMI ipu MakcuMaIbHOM
TPOM3BOJILHOM ycwuu (Tab. 2); 0,32 (Hopma 0,18 £ 0,11);

® TIOBbINIEHNE aMIUTUTYAbl T-peduiekcoB, Hann4dme
KJIOHYCOB;

® yRenuuYeHUe peIeKTOPHON BO30OYIUMOCTH TIO TaH-
HbeiM H-pednekca (puc. 2);

® yBenuueHue aMrunTynasl F-BorHbr (Tabm. 3) B pe-
3yJbTaTe TOBBIIIEHUS CUHXPOHHOW BO30yIMMOCTH
0.-MOHOTEMPOHOB TMOSICHUYHO-KPECTIIOBBIX CETMEHTOB
CIIMHHOTO MO3Ta.

IMo pe3ynbraraM HEBPOJOTUYECKOTO OCMOTpA OOJIb-
HBIX CO CIIAaCTMYECKOM AUIIernei i JajabHeHIIero
aHanu3a ObUla BblIeeHa rpymmna u3 11 mauueHTos, y Ko-
TOPBIX B CTaTyCce UMEJHCH CIIEAYIOIINE HeXapaKTepHbIE TS
KJTACCUYECKOTO OMUCAHUS CITACTUYECKON AUTUIETUN OCO-
OEHHOCTHU:

Ta6muua 2. Cpednssa amnaumyoa unmepgepenyuonnoit IMI (6 mk B) mbluiy, Hoe npu MaKcumaibHom npou3eonshom ycuauu y 6oavhoix LT
co cnacmuueckoil dunaeeueil (n = 78) u'y 300po8uix ceepcmHuKkoe (Hopmamuerwle danHole npusodsmes no A.JI. Kypenxosy, 2005)

3nopoBbie (HOpMa ) 534,0 £ 154,8

Bombabre LI

. - 318,4 + 121,3*
€O CIIACTUYECKOI AUTIIErHei

4559 £113,2

172,9 £ 63,6*

613,8 £135,1 599,5+137,3

201,9 £ 57,8** 234,7 £ 89,6*

Ilpumenanue. locmosephvie pazauuus cpednux nokazamenetl pacnpedeaenus: * p < 0,05; ** p < 0,01.
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Tadmaua 3. [Tapamempor F-eoanst y nayuenmos ¢ JLI1 ¢ popme cnacmuueckoit dunaeeuu (n = 78) npu cmumyasyuu 60abuiebepyo6020 Hepea
8 CPaBHeHUU o 300p08bIMU C8EPCMHUKAMU (HopmamusHble dakHble npueodamces no A.JI. Kypenkogy, 2005)

3mopoBbie (HopMma), n = 12 251,2 + 51,7 34,8 +4,48 49,4+ 398

Boabubie 11T co ciactu-

. L 455,5 + 78,4* 4,33 Her 34,4 £4,54 49,8 4,62
YeCcKOW IUIUIerueit, n = 43

* JlocmosepHuie pazauyus cpednux noxkazameneii pacnpedeaenus, p < 0,01.

A
AMNAUTyaa OTBETOB,
MKB —+ — - KpuBasa pekpyTrpoBaHus H-pednekca
15000
—[]— - KpuBana pekpyTupoBaHusa M-oTBeTa
a 10000
5000
0 >
10 20 30 NHTeHcMBHOCTbL CTMyNa, B
AmMnnuTyga oTBETOB,
MKB —+ — - KpuBad pekpyTupoBaHua H-pednekca
15000 § » G——-B—8 —[J— - KpwuBasa pekpyTmpoBaHua M-oteeTta
AN
7] 10000 \ é/
!
f 1|f
Y
5000 ] H
0 ’ ' 10 ' 2'0 S 3b i l/]HTeHc;/IBHOETb cTmyna, B

Puc. 2. Ipumep pexpymuposanus H-peghaexca u M-omeema y 300posoco pebenica 11.1em (a) u'y manvuuxa 10.aem ¢ JJI[I1 co cnacmuue-
cKoll dunaeeuii (6) npu MecMuposanuy Kamoai08UOHOU Mylluybl. Yeeiuuenue OmHoOueHUs I-L wid Mo (97,8 %) npu AT ceudemens-
cmeyem 0 nogvluieHUU peghaeKmopHoil 8030y0UMOCIU MOMOHEUPOHHO20 ny1a

1) mpu OTCYTCTBUM TIOBBIIIIEHUSI TOHYCA B MBITIIIIAX HOT 4) OTCYTCTBME TATOJIOTUYECKUX CTOMHBIX 3HAKOB
B OTIETbHBIX CIIydasix OTMevaiach TeHAEHIUS K TUTIOTO-  (cumntoMm baduHckoro, Pocconumo u np.);
HUU, 0COOEHHO B MBIIIIIAX TOJIEHEe U CTOT, 5) CHUXXEeHUE HIKHUX OPIOIITHBIX PehIeKCOB (BBISIB-
2) HOpMaJIbHBIE CYXOXWJIbHBIE pedieKChl ¢ KOJeH, JIeHO y 4 MallueHTOB);
TIPY TOM YTO axXUJUIOB pedheKe ObLT CHIKEH; 6) OTCYTCTBHME KpeMacTepHbIX pedekcoB (y 4 maim-
3) acuMMeTpusl axWJUIOBBIX M B MEHBIIEH CTETIEHW EHTOB);
KOJIEHHBIX pPedIeKCOB 3a CYET CHUXKEHUS pedIeKCOB 7) OTCYTCTBUME TIATOJIOTMIECKUX CMHKUHE3UI B MBIIIIIAX
Ha 1 cTropoHe; Oe/pa ¥ ToJieH! (B YaCTHOCTHU, TUOMAIBHON CUHKUHE3UN);
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Puc. 3. Dxeuno-eapycuvie deghopmavuu cmon y navuenma c J LT
6 hopme cnacmuueckoil dunaecuu U ¢ CUMRMOMAMU NOPANCEHUS]
HUICHE20 MOMOHEUPOHA

8) pe3kas OrpaHMYEHHOCTh AMILUIATYIObI IBVKCHUI
TaJIBIIEB CTOII, HEJIOBKOCTh U 3aMEIJICHHOCTD IBYKCHUIA;

9) CHIDKEHME CHJIBI B YETBIPEXIJIaBOI MBIIIIIIE Oempa
110 3—4 GaIoB, B ABYIJIaBOM MBIIIIIIE Oenpa — mo 2—3 Oa-
JIOB, B MKPOHOXHOI MBIIIIIE — A0 3 6ajTOB, B IIepeaHeH
0O0IBIIEOEepIIOBOM MBIIIIIE — 10 2—3 06a/uIoB, B MBIIIIIE
OTBOJISIICHT OOIBIIION ITaJlel] CTOIBI I KOPOTKOM pa3rmoda-
TeJie TTaJIbLEB CTONHI — 10 1—2 0aJlIoB;

10) BBEIpasKeHHBIC YCTAHOBKY WX Te(popMaIiy CycTa-
BOB HIDKHUX KOHEUYHOCTEH, Jalle B TOJICHOCTOITHOM CYC-
TaBe 110 TUITY SKBUHYCHBIX WA SKBUHOBAPYCHBIX (pHcC. 3);

11) rumorpoduu MBITIII TOJICHEH U CTOIT,

12) BEIpaXkeHHBIE KOXHBIE TPOPUUSCKIEe N3MEHEHUS
TOJICHE U CTOII;

13) HouHOe HenmepXXaHue MOUM (0TMEUAIOCh Y 3 60JTb-
HBIX O HECKOJBKUX Pa3 B MECSIII).

Bce mepeunciieHHBIE CUMITTOMBI, OCOOCHHO B ITYHKTaX
8,9, 11 1 12, TpeboBaIM UCKIIOUEHUS C TIOMOIIBIO METO-
nmoB ODMI mopaxkeHus 0-MOTOHEHPOHOB IIEPEIHNX POTOB
CIIMHHOTO MO3Ta Ha YPOBHE ITOSICHUYHO-KPECTIIOBOTO
YTOJIIIICHUSI.

B BbinenenHoit rpynmne 11 00JabHBIX (HPUHSTHIX 3a
100 %) ¢ LI B hopme cmacTUYECKOM AUILIETUM C OIU-
CaHHBIMM BBIIIE KIMHUICCKUMH OCOOCHHOCTIMH DMI
IT03BOJIMJIa OOBEKTUBMU3MPOBATH CIICAYIONINE OCOOCHHOC-
TH MHHEPBAIIMU MBI HIDKHIX KOHEYHOCTE, 0COOCHHO
TOJICHHU U CTOITHL.

IIpu HakoxHOIT DMTI -perucTpaniiyi MBI HIKHAX
KOHEYHOCTEH ITP1 MaKCHUMAaJIbHOM ITPOM3BOILHOM YCUINHT
OTMEUAJINCh pa3pekeHHOCTh DMI M CcHMHXpOHM3AIINS
OMOITOTEHIINAJIOB TIPM PEKPYTUPOBAHUM IBUTATCIHHBIX
equHUL. Hu3KoaMImmTyaHasg TOHUYeCKass aKTUBHOCTD B
TIOKOE OTCYTCTBOBaJIa B MBIIIIIAX TOJICHM W CTOIThI WJIN
MMeJIa MUHIMAJTBHYIO BRIPAXKeHHOCTD. AIUTYKTOpHASI CUH-
KUHe3us1 ObLIa BhIpaxXeHHOM Y 6 (54,5 %) 00/1bHBIX, THOM-
ajlbHask CMHKMHE3MS perucTpupoBanach Toiabko y 1 (9,1 %)
nanueHTa. [ToBbIIeHne KOJEHHBIX T-pedIeKCoB OTME-
yayoch y 6 (54,5 %). Iopbiienue axuiosa T-pediekca
Habmonanu Toreko B 1 (9,1%) ciaydae, ero CHUXeHUE —
B 7, OTCYTCTBHE — B 3 HAOMIOOECHUAX. ACHMMETPUIHOE
CHIDKeHMe axuiuioBa T-pediiekca BEISIBICHO MOYTH Y T10-
JIOBUHbI 00/IbHBIX (45,5 %).

IIpu uronpuatoit DMI' B MBIIIIIAX TOJIEHU U CTOIIBI
OTMEYCHO:

1) yBenuueHue AauTebHOCTU U aMIuiuTyasl T11E;

2) CHIKCHME MTaTTepHa peKPYTUPOBAHUS;

3) HaTMIMe eAMHIYHBIX TIOTCHIINAIOB (haCIIMKYJISTITIIA
(puc. 4, Tadm. 4). [ncrorpamma murtensHocTy [1J1E ObLTa,
KaK MpaBWJIO, PACTIHYTa M YMEPESHHO CMeIlleHa BIIPaBoO.

Ta6muua 4. Pezyavmamer ananrusa [IJE u mypu-amnaumyoroeo anaausa
npu IMT-uccaedosarnuu 6oavubix JLIIT co cnacmuueckoii dunneeueii

2-s1 moarpynma
n="7)

1-s moarpynna
n=4

OTKJIOHEHHE

CPEIHEN JJTUTEb-
noctu ITIE

OT BO3PacTHOM
HOpMBI, %

+6,3+£2,8¢  +27,3+10,3* +14,1+89

Awmrmutyna [TJE,

MKB 351 £ 171

541 =212 421 + 176

Yucno a3 [MIIE 3+1 341 412
Yucno nonudasz- 10 10 20

ueix [T1E, %

CrioHTaHHast
AKTUBHOCTh
(M®D u/unmu [TIOB)

Her Her

OrtHouIeHue
«4UCIIO TYPHOB /
CPEIHSIST aMITTH-
Tyma»

1,11 £0,26** 0,46 £0,11* 0,68 0,25

YHucio TypHOB

469 + 178
Blc

276 £ 121 356 £ 189

CpenHsist aMIun-
TyJia TYPHOB
3a 1 ¢, MkB

421 £234 589 £+ 256 521 211

Jlocmogeprble paznuuus cpedHux nokazameneli pacnpedenenus: * p <
0,05; **p < 0,01.
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ANALISE
SUMMARY

Sweep speed:
5 ms\

Sensitivity:
100 uY\

Puc. 4. I1/IE 6 nepedneii 6oavuiebepyosoii mviuiye y pedenka 12 sem ¢ duaenosom LI, cnacmuueckas dunaeeus.
Dkeuno-eapycras deghopmauus cmon. Boiseneno yeeauuenue cpedneii onumenviocmu na 16 % om nHopmol, yeeauuenue uucia

noaugpasmwix IAE
2000 MK _
CpegHsas
aMmnnnTypa
TYPHOB
— i
&
¥
H]
. ‘
t
]
¥
]
M
Iy
| | | |
Yncno typHoB3a 1 ¢ 2000
Test no.: 20
Accepted: 20

Puc. 5. Pesyavmamuvr mypn-amnaumyonoeo ananusa é nepeoneii 601vuiebepy060t mviuiypt y pebernka 12 nem ¢ JLIT, cnacmuveckas
dunnecus. IKkeuno-eapycnas degpopmayus cmon. Bviseneno cHudiceHue cOOMHOUEHUs «HUCAO MYPHOB»/<«CPeOHAs aMnaAumyoa
mypHoe». Obaaunas duazpamma cmeuera 6 001acmo YMeHbUeHUs YUCAa MYPHO8 U NOBbIULEHUS CPeOHell aMIAUMYObl
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[Mpu TypH-amMIuMTyTHOM aHanu3e (B TiepenHeit 00b-
11e0epIIOBOI M MKPOHOXKHOM MBIIIIIAX) 00JIauHasT AUarpam-
Ma CMeNIanach BIEBO U BBEPX, T. €. B CTOPOHY YMEHbBIIICHUSI
YUCJia TYPHOB U TIOBBITIIEHUS CPEIHEN aMIUTUTY bl TYPHOB;
COOTHOIIIEHUE YKCIIa TYPHOB K CPEHEN aMIUTUTY/IE TYPHOB
OBLTO 3HAYMTEIEHO YMEHBIIIEHO (CM. pHC. 5, TaoI. 4).

TakuMm 06pa3om, KIMHUYECKUE TAHHBIE U PE3YJIBTAThI
OMTI -uccnenoBanust MO3BOJSIOT CAENATh BBIBOM, YTO
B psjie CIydyaeB TPW CMACTUYECKOUN MUIIETUM WMEeT-
csa coveranue mnopaxenuss LHHC: romosBHoro mo3sra
U 0-MOTOHEMPOHOB MOSICHUYHO-KPECTIIOBOTO YTOIIEHUS
crmmHHOTO MOo3ra. [1pu atom pasBepHyToe DMI -nccneno-
BaHUE Pa3Ie/IUI0 3TUX OOJIBHBIX HA 2 OUYEpPUEHHBIE TIO/-
TPYTITTBI:

e |-gmonrpynma (n = 4) — ¢ DMI-tipu3Hakamu 1o-
pPaXeHUsI 0-MOTOHEMPOHOB CIIMHHOTO MO3Ta, C HATUINEM
JTOCTOBEPHBIX PA3TNUNil OCHOBHBIX ITOKa3aTesel aHaIn3a
I[IE (cpemueii mmurenbHoctr [1JE) n TypH-aMIumTy -
HOro aHajau3a (OTHOLUEHME <«4MCIIO TYPHOB»/«CpPEIHSIsI
aMILIATY1a»);

e D-gmnoarpymma (n =7) — ¢ DMI -Tipu3Hakamu cer-
MEHTapHOTO TTOPAXXEHUSI, BBIPAXKEHHOCTh KOTOPBIX ObLTa
He Tak Beiuka. OnmHako, Bce ocHOBHbIe DM I -Tiokazarenn
(ructorpamma mmtenbHoCcTH [11E caBuHyTa B CTOPOHY
YBEJIMYEHHBIX 3HAYEHWI, OOauHasi quarpaMMa TypH-
aMIUTATYIHOTO aHATN3a CMEINIeHa B 30HY CHUKEHUSI YUC-
Jia TYPHOB M YBEJTMUEHHON CpeTHe aMIUITUTYIbl TYPHOB)
OTJIMYAJIN 3Ty TOATPYIITY OT OOJIBHBIX C KJIACCUYECKOM
CHACTUYECKOM AUTUIETUEH.

OTCyTCTBUE CIIOHTAHHOW AKTUBHOCTU MBIIIEYHBIX
BojiokoH (I1® u I[MOB) npu urompuatoit DMI roBOpHUT
0 TOM, YTO TIPOLIECC, BOBMOXHO TPUBENIINI K PA3BUTUIO
JIOTIOJIHUTENIbHBIX CUMIITOMOB Y OosibHbIX HIIIT B pac-
CMaTpUBAEMBbIX TMOATPYTITIAX, TOJTHOCTHIO 3aBEPIIUIICS.

Pesynbrarhl HEPOGhU3NOTOTUIECKOTO 00CTeTOBAHMS
rokazanu, 4To OMI uronpuaThIMM TEKTPOAAMMU SIBIISCT-
Csl 9YBCTBUTEJIBHBIM METOIOM BBISIBJICHUS] TIOPAXKEHUs
0-MOTOHEWPOHOB TEPEeIHUX POTOB CIUHHOTO MO3ra.
Jaxe B Tex ciydasix, KOTJa UMEJICS HEOOJNbIIONW CABUT
rucTorpaMMmebl pactpenenenus amurenabHocty [1J1E Bripa-
BO, T.€. B CTOPOHY YBEIMUEHHBIX 3HAUCHU (TIPU YCIOBUM
Hanu4us 06ojiee 4 TTOTeHIINAIOB («BBIIATAIONINX» ), TME-
IOIINX aMIUTUTYY U IJATETbHOCTD BBIXOMSIINE 3a Tpa-

HUIIBI HOPMBI), IOMOJHUTEIbHBIC HaHHBIC, TIPU TYpH-
aMIUIUTYIHOM aHaJIu3e, SBISUIMCH JOCTATOYHBIM OCHO-
BaHHWEM UISI AUATHOCTUPOBAHMS TOPAXKECHUS HIDKHETO
MOTOHEMpOHA.

Takum o6pazom, y 11 (12,3 %) GoJbHBIX criacTUYeC-
KO TUTUIeTHEH ¢ BBIpAXXKCHHBIMU Ie(POopMaIlINsIMU CTOIT
KJIMHUYECKUe TaHHbIe U pe3ynsTaTel DMI -ucciemoBanms
TMOATBEPXKIAOT ITOpaXkKeHNe MOTOHEHPOHOB CITMHHOTO
MO3ra Ha YPOBHE MOSICHUIHO-KPECTIIOBOTO YTOJIIICHMSI.

VYV Bcex 11 mereit CPB 1o gBurareabHbIM BOJOKHAM
nepudeprnIecKuX HEPBOB U TToKazaTenn H-pediaekca He
OTJIMYAJINCH OT HOPMEL. B 3TOl TpyIIme TOabKOo Y 2 007Ib-
HbIx (18,2 %) ¢ rpyGbIMU SKBUHO-BapyCHBIMU IedopMa-
OUSMHU CTOI 3apETUCTPUPOBAHO CHIDKCHWE aAMIUTUTYIBI
M-0TBeTa C MBIIIIIBI, OTBOISIICH OOJIBIIION TTAJIeIT CTOITHL.
[ToBrireHne pedIeKTOPHOM BO30YINMOCTH MOTOHEHPOH-
HOTO ITyJ1a UKPOHOXHOM 1 KaMOAJIOBUIHOM MBIIIIIIEI OBLIO
BBISIBJIEHO TOJIBKO B 27,3 %, a BO BceX OCTaJIbHBIX CIydasix
IOCTOBEPHBIX M3MeHeHUT H-pediekca 1, Kak cliefcTBHe
aroro, otHowieHusas H /M He OTMEYeHO; aMILIUTy1a
F-BomH ObUTa 3HAYWUTETBHO HIDKE, YeM Y MAIllEHTOB
C YMCTO CHACTUYECKUMMU MPOSIBIIEHUSIMU; B 36,4 % oTMe-
YaJI0Ch YBeJIMUCHNE [UTNTSIFHOCTH F-BoHEI 1 umncia ¢a3
(Tadm. 5).

BceMm 11 metaMm co cmacTuuecKo IUTieTueil n3 Bhlie-
JICHHOU TPYIIIBI C CHMIITOMAaMM ITOpaskeHUS HIKHETO
MoOTOHelpoHa Obli1a BeirtojHeHa M PT nosicHuaHo-KpecT-
IIOBOTO OTIE/a TTO3BOHOYHMKA U CIIMHHOTO Mo3ra. [Ipu
3TOM HU Y OMHOTO M3 00CIeIyeMBIX He OOHAPYKEHO OYe-
BUIHBIX IIPU3HAKOB TTOPaXKeHUSI CITMTHHOTO MO3Ta.

Ha ocHoBaHMU TIpeICTaBICHHBIX JaHHBIX HAMHU OBLT
MPEUIOKEH aJrOpUTM OlleHKM DMI-u3MeHeHHWiT TIpu
Uccaea0BaHUM MblIL HOT Y 60JbHbIX ¢ JILITT ¢ mogo3pe-
HUEM Ha ITOpaxkeHNEe MOTOHEMPOHOB ITOSCHUYHO-KPECT-
moBoro yrommeHus. K xapakTepHbIM M3MEHEHHUSIM TIpU
nronpuatoir OMI y 6ompaBIX LI ¢ mpu3Hakamu cer-
MEHTapHBIX HapYIIEHUH CIeayeT OTHECTH:

® yBeJIMUEHUE IIUTEJbHOCTU M amiumTyasl TTJIE,
yMeHbllleHue uucia perucrpupyeMbix [IIE, Hanmuuue
CIIOHTAaHHOM aKTUBHOCTH JBUTATEIbHBIX CIMHUILI — TTOSIB-
JICHUE PEeIKUX ITOTCHIINAIOB (haCIIUKYJISIIINIA;

® CMeIIeHNe 00JIAYHOI TMarpaMMBbl TYPH-aMIUTUTY/I -
HOTO aHaJIM3a BJICBO 1 BBEPX — YMEHBIIICHUE YMCIIa TYPHOB

Tadmuna 5. Ilapamemput F-6oanwr y nayuenmos ¢ JILIIT 6 ghopme cnacmuueckoil dunaecuu npu CmuMyaayuu 60asuedepyo6020 Hepea

Knaccuueckas (n = 43) 455,5 + 78,4* 4,33*%
B coueTanuu ¢ mopakeHu-
€M HUXKHEro MOTOHEepoHa 189,6 + 75,5* 2,53*%

(n=11)

* JlocmogepHole pazauuus cpednux nokazameneit, p < 0,01.

34,4+ 4,54 37,7t 4.,62

5-10 35,1 £5,09 39,1£6,77
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¥ TIOBBIIICHUE UX CPpEAHEH aMIUIMTYIbI, YMEHBIIICHUE CO-
OTHOIIICHUS YMCIa TYPHOB K CpeIHEH aMIUIUTYIE TYPHOB;

® OTCYTCTBHE CIIOHTAaHHOI aKTMBHOCTH MBIIICYHBIX
BosiokoH (I1® u I[1OB), cBumeTenbCTBYIONMEE 00 OTCYT-
CTBAM TEKYLIETO JI€HEPBAIIMOHHOTO Ipolecca M TOM-
TBepxxaaiomee, 9To DMI-u3MeHeHNST HOCAT pPe3nayab-
HBII XapakKTep;

® CHIDKEHME WM OTCYTCTBHE TOHUYECKOM aKTUBHO-
CTH B TIOKOE;

® yMEHBIICHWE BBIPAKEHHOCTU ITaTOJIOTHYECKOM
CHMHKMHETUYECKON aKTUBHOCTHU BIUIOTH IO ITOJTHOTO KC-
Ye3HOBEHUS;

® CHIDKCHHME W aCUMMETPUST aMITTATYIbI T-pediek-
COB, KaK IIPaBWJIO, aXWJIJIOBHIX;

® OTCYTCTBHE ITPU3HAKOB ITOBBIIICHUS BO30YINMOCTH
MOTOHEIPOHOB CITMHHOTO MO3Ta 1o TaHHBIM H-pediekca.

06cyxnpenue

VY 6onbnbix AT co crnacTuueckoi AUIUIeTuei ¢ mpo-
TpecCUpyomMnMA ae(opMalnsIMi CYyCTaBOB HIKHUX KO-
HeyHocTel B 12,3 % BbISBICHO AOIOJHUTEIbHOE IOpaXe-
nue ITHC Ha cermeHTapHoM ypoBHe. Ecii y 601bHBIX 1-i1
MIOATPYIIIEI (n = 4) HAIMYIME MUCTONNCITIA3UU HE BBI3bI-
BaJI0 COMHEHUI, TO BO 2-11 OATPYIIIIe ALIMEHTOB (1 = 7)
TOJIBKO TMHAMUYECKOE HAaOTI0IeHIE TIO3BOJISIIO TTIOATBEP-
IIATH 3TOT AUATHO3, IIOCKOJIBKY KIIMHIUYECKHEe 1 Heiipodu-
3MOJIOTUYCCKIE TIPOSBICHUS OB BBIpaXKeHBI B 3HAUM -
TEeJIbHO MEHBbIIIEH cTerieHu, a 1o gaHHeIM MPT He ObL1O
MIPU3HAKOB MOPaKeHUS CTMHHOTO MO3Ta.

I[Ipn momo3peHUM Ha TOpaXkeHHE MOTOHEHPOHOB
CITMHHOTO Mo3ra y manueHToB ¢ AT nccnenoBanme mpo-
M3BOJIBHOM OMO3JIEKTPUICCKON aKTMBHOCTH MBIIII Ha-
KOXXHBIMM 3JIEKTPOJAMH TOJDKHO O00SI3aTEIIBHO IOITOJ-
HATBCS 00J1ee MHPOPMATUBHBIM DM I -MeTonOM-aHaT30M
I1JE uronpyathiMu 3JeKTpoaaMu. TeCTUPpOBAHUE «I103/-
Hux» 0TBeTOB (H-pedaekca n F-BolHBI) TO3BOJISIET TOU-
Hee OIICHUTH CTEIIeHb HalCerMeHTapHBIX HAPYIICHM, TaK
KaK BBISIBJICHHE MOBBIIICHUS aMILIUTYIbI F-BoJTH, yBemm-
yeHue aMruTyabl H-pediekca u orhomenuss H /M
CBUACTENIBCTBYIOT O ITOBBIIICHUM PEMICKTOPHOU BO3-
OymmMocCTH TieprepUIeCKIX MOTOHEMPOHOB Y ITAIIICHTOB
¢ JLIIT.

Cpenu MpUYrH ITOPaKeHUST MOTOHEMPOHOB CITMHHOTO
MO3ra Ha YpOBHE IMOSICHUYHO-KPECTIIOBOTO YTOJIIICHMS
y 6osbHBIX ¢ JALIIT MoryT o0CcyknaTbesi:

1) mHTpaHaTaJbHOE TpaBMaTHUYECKOE TOpaxkeHUE
CIIMHHOTO MO3Ta;

2) BpOXXIEeHHBIC TTOPOKH Pa3BUTHS,

3) MUETTONNCITIA3HS,

4) TpaHCHEHpOHAIbHAS IeTeHepalns CIWHAJIbHBIX
MOTOHEMPOHOB.

HHTpaHaTaIbHOMY TPAaBMATIECKOMY TIOPKCHUIO CITH-
HOT'O MO3Ta IOJDKHBI COOTBETCTBOBATh XapaKTePHBI aHAMHE3
¥ TUTTAYHAS KITMHUIECKast KapTHUHA, OMHAKO IIPY 3TOM ITopa-
JKEHUH YaIlle OTMEJACTCs BOBJICUCHHE IIICIHHOTO OT/IesIa CITH-
HOTO MO3Ta, YeM MOSICHIYHO-KpecTIoBoro [20—22].

BpoxmeHHBIE TTIOPOKM Pa3BUTHUS CIIMHHOTO MO3Ta,
TaKMWe KaK CIIMHHOMO3TOBBIC TPHIKH, TAKKE TOCTATOUYHO
oueBUIHBL. OTHAKO IIPHU POKICHUN MHOTHE TIOPOKHU pa3-
BUTUS CIIMHHOTO MO3Ta (IMacTeMaTOMUENUSI, JTUIIOMBI
JIOKaJIM30BaHHBIC B CIIMHHOMO3TOBOM KaHalle, CHHAPOM
YTOJIIEHUS TEPMUHAIBHOM HUTH W Ap.) HE UMEIOT KJI-
HUYECKUX IPOSBICHUI K MOTYT OBITh 3aII0I03PEHBI TOJTb-
KO Ipu HaOmogeHuu 3a pedeHKoM. HeBposornmueckue
CHMIITOMBI ¥ OPTOTICANIECKIC HAPYIIICHUS TTOSBIISIOTCS
MO3Xe, B TO BpeMs KaK IMopaskeHNe CIIMHHOTO MO3Ta BhI-
SBJISIETCS TOJILKO P HelipoBu3yanu3anuu [23, 24].

Muenoauciia3uss — BPOXICHHOS HEIOpPa3BUTHE
CIIMHHOTO MO3Ta, KOTOPOE YaCTO IMIPUBOIUT K HAPYILICHUIO
paboOTHl Ta30BBEIX OPraHOB M HIDKHUX KOHEYHOCTEH,
dopmMupoBanmio marojoruu crom [25—27]. U3meHeHus
B CIIMHHOM MO3Te, CBSI3aHHBIC C MUEJIOINUCIUIA3NEH, 3a-
yacTyio He oOHapyxuBawoTcs npu MPT, Ho HapylieHuUs
(DYHKIIMOHMPOBAaHMST IBUTATEIBHBIX SOUHUII HA YPOBHE
TMOpaKeHHBIX CEeTMEHTOB CITMHHOTO MO3ra MOTYT OBIThH
BBISIBJIEHBI TP UTOoJIbYatoir DMI. Muenonucriiasus yac-
TO OIMOOUYHO AuarHoctupyercs: y 6onbHbix ILIT o Ha-
JIMYMIO pa3peskeHHOro nHTepdepeHInonHoro YMI -mar-
TepHAa M TIOSBICHMIO CHHXPOHM3MPOBAHHBIX DPa3psIOB
(«HepOHAIBHBIN» WIN «IIePeTHEPOTOBOI» THIT KPUBOIA)
pu IpoBeJeHMN HakoxkHo DMI. 1o HammM HabII01e -
HUSM, ONWCAHHBIC M3MEHEHHS WHTep(epeHIMOHHOMN
OMI MOryT OBITH TOXKHOMOJIOXUTETLHBIMUA Y OTPAXKAIOT
0CO0EHHOCTh (DYHKIIMOHMPOBAHMS CETMEHTAaPHBIX MOTO-
HelpoHOB y 00sibHBIX A LIIT, 4TO 1 MposIBIsSETCS BHICOKOM
cuHxpoHM3auueit pekpyrupoBanus I1JIE npu ongnHako-
BBIX ITOpPOTaxX BO30YXKIECHUS CErMEHTApHBIX MOTOHEHPO-
HoB. IIpu wurompuaroit DMI y Tex ke MallMEHTOB 3TU
0COOEHHOCTH TIPOSIBIISTIOTCST CJIOXKHOCTBIO TTOIEPKAHMS
MUHUMAJIEHOTO TIPOU3BOJIBHOTO YCUJINSI M OMHOBPEMEH-
HBIM PeKPYTUPOBAHNEM HECKOJIBKMX IBUTATEIbHBIX CIH -
Huu [11].

Br110 BRICKA3aHO TIPEATIONOKEHIE O BO3MOXKHON pO-
JIN TPaHCHEUWPOHAJIBPHON IereHepaly CITMHATBHBIX MO-
toHeliponoB mipu JILIIT [28]. Hapymienne aesdTeTbHOCTH
LEHTpabHBIX yIIpaBsomux cTpykryp npu AL I nmpuBo-
IINT K 1IeJIOMY KacKaay M3MEHEHUI COCTOSTHHST IBUTATEIb-
HOM CUCTeMBbI, KaK Ha LIEHTPAJIbHOM, TaK 1 Ha CETMEHTApHOM
YPOBHSX, YTO B PSAOC CIIy4aeB MOXKET COIIPOBOXIATHCS
M3MEHEeHNEM KIIMHUYECKUX MPOSBIICHUI — YMEHBIIICHUEM
CITACTUIHOCTH ¥ TIOSIBJICHMEM CHMIITOMOB ITOPaKCHMS
0.-MOTOHEMPOHOB CITMHHOTO MO3ra. OMHAKO B TTOCICIYIO-
IIeM TOATBEPKICHUS 3TUX HAOMIOMCHUI B KITMHUICCKUX
WccienoBaHusX He Hanwu [29, 30].

HororHuTeIbHOE TTOPaXKeHNE CeTMEHTapHBIX MOTO-
HEWpOHOB y AeTeil co cnactuueckumu gopmamu JIIITT
SIBIISICTCST HEOJIATOIPUSITHBIM KPUTEpHEM IIPOTHO3a pas-
BUTHUS IBUTATEIPHBIX (DYHKIINIA. DTO CBSI3aHO C TEM, UTO
CTaHIAPTHBIA KYPC BOCCTAHOBUTEIBLHOTO JICUCHUS U OpP-
TOITEIOXUPYPIMIECKOTO JICUCHUS B MEPBYIO oUepenb Ha-
MpaBJIeH Ha JICYCHNE CIIaCTUIHOCTU. Peanm3amus takoit
nporpaMmMmsbl JiedeHus y namueHToB ¢ JIIT ¢ ponoanu-
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HepBHo-MbllleYHbIE
BOJNIE3HK

OpueuHnanvHble Uccae008aHuUs

TeJIbHBIM MOPAXKEHUEM 0l-MOTOHEMPOHOB CIMHHOTO MO3-
ra m3-3a M3MEHEHHUs OajlaHCa CHUJIBI MBIIII] ITPUBOIUT
K YCYTYOJICHIIO MMEIOIITNUXCS AeOpMAIINii CTOIT TN JaXKe
K (hopMHpOBaHMIO 00JIee TSKEIBIX e opMalInii.
O6HapyXeHHUe y MalveHTa C YCTAaHOBJICHHBIM IHar-
Ho3zoM [IIIT mpu3HakoB MOpaXeHUs o-MOTOHEUPOHOB
CITMHHOTO MO3Ta JOJLKHO OPHEHTUPOBATh Bpadya Ha OCOOBIIA
ITOAXO0J, K BOCCTAHOBUTEIHLHOMY M OPTOIICIOXUPYPTHAIC-
CKOMY JieueHU10. B 3T0li cuTyaliy oCHOBHBIC peaduInTa-
LIMOHHBIC MEPOIIPHUSITHS CIICAyeT HAaIIPaBUTh Ha YBEJIMICHIIE

00beMa OBIDKCHMIT B CyCTaBaX, ITOBHIIIICHIE CYUTBI MBIIIIII,
yIydIneHne TpOUKN TKaHEW, a JIieYeHUEe CIaCTUIHOCTH
B 30HE C YCTAHOBJICHHBIM YPOBHEM CETMEHTAPHOTO TTOpaske-
HUS TOJDKHO IPOBOIUTRCS KpaitHe OCTOPOXHO. B KoHeuHOM
WUTOTE BCE JICYeOHbBIC W PeaOMIMTALIIOHHBIC MEPOIIPHSITHS
TOJDKHBI OBITH HATIPaBJICHBI Ha TTOIEPXKaHe 00beMa B -
KEHMII W TIpeJoTBpalieHne (GopMUPOBaHUST KOHTPAKTYP
CYCTaBOB, TTOCKOJIbKY TPU IOIOTHUTEITLHOM ITOPAaKCHUN
0-MOTOHEHPOHOB CITMHHOTO MO3Ta OPTaHMYECKIE U3MEHE-
HIS B CycTaBaX MOTYT IIPOMCXOIUTh 3HAUNTETHHO OBICTpEE.
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