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13nanve 3apervicTpupoBaHo B GepiepanbHoii cryx6e no Hagaopy 3a cobaioaeHmeM 3akoOHOLATENbCTBA
B Chepe MACCOBLIX KOMMYHYIKALII M OXpaHe KynbTypHoro Hacneus 16 despang 2007 roga. CeuetencTso 0 pervctpauy MU Ne GCT7-27224.
Pewweem npeauamyma BAK PO xypHan BKioyeH B nepeseHb Nepvofv4eckisx U3LiaHuii, DEKOMEHIIOBAHHbIX AN nyBnvkalmm pabot covckaTeneii y4eHbix CTENeHeil.
Bce npaBa 3aLLyLetbl. Hyt 0Ha YacTb 3T0r0 M3MiaHws He MOXET BbiTb 3aHeceHa B NaMsiTb KOMMbIoTEpa 1460 BOCTIpOM3BErEHa NoBbIM CriocoBom B3 peaBAPHTENBHONO MMCHMEHHOO Pa3peLLIEHNS UaTENs.
VHCTpYKLWS Z1s BBTOPOB PasMelLieHa Ha Cavite www. annaly-nevrologii.ru. Inara ¢ acnvpaHToB 3a nybauKkaLum He B3MMAeTCs.
PyKonvcy v WiocTpawwy He Bo3BpaILAIoTCS. 3a CofiepXanvie PeKitaMHbix MyBAvKaLWii OTBETCTBEHHOCTb HECET PeK/aMofiaTeNb.
XypHan peLieHaupyembiii, BbixomwT 4 pasa B rog, Tupax £0 4 100 aka.
XypHan sknioyen B Poccuiickuii unaexc HayyHoro uutuposanus (PUHLL)
Moanucka B peakuuu 1 Ha caiite. MoanucHoi uuaekc B katanore «Mpecca Poccum»: 11878 (wa rop), 29662 (Ha nonropa).
Ha 1+ c. o6noxku: pue. 2 w3 crarsn O.A. Munosarosoii n 4p. (c. 22)
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OPUTI'NMHAJIbHBIE CTATbU

Knunnyeckas HeBpoJiorus

PeopraHusaius ceTu macCUBHOTO
pexX1rMa padOThI TOJIOBHOIO MO3Ta
y HaLIMEHTOB € 00s1e3HbIO I lapKnHCOHA:
aHaJIN3 UHAVWBUAYaJIbHBIX
KOMIOHEHT 110 faHHBIM (M PT mokos

E.B. Cesmepcrosa, F0.A. Cemsepcros, P.H. Konosanos, M.B. Kporenkosa, C.H. Wnnapuomkun
OIBHY «Hayunviii yenmp nesposoeuu» (Mockea)

Tpu gynxyuoranvroll mazHumro-pesonarcroii momoepaguu nokos (pMPTn) eozmodncto oyerums Huskouacmommbie Koaebanus (0,01-0,1 Tu) BOLD-cuenana,
OCHOBAHHbIE HA U3MeHeHUU NApamMempos eeMOOUHAMUKY, 4O KOCBEHHO HO36045em 0npedeAums CHOHMAHHYIO HellPOHAABHYI0 AKMUBHOCHb PA3AUMHbIX 00aacmeil
20/108H020 M032a 6 cocmosHuY nokos. Hamu 610 nposedero pMPTn-uccaedosarue 6 epynnax 300posbix 0o6posoabyes u nayuenmos ¢ 6oaesnvio Ilapkurcona
(BII). "3 cnexmpa HellporaabHbiX cemell HOK0S 20106H020 M032d OblAa BbideneHa cemb naccugroeo pexcuma padomo: (CIIPP) 20106H020 Mo3ea u oueHeHb! u3me-
HeHue NammepHa HelipoHanbHoil akmusHocmu darrotli cemu y nayuermog ¢ bII. Yemanoenero, umo npu BII no cpaseruto ¢ Hopmoii umeem Mecmo ymeHbuleHue
aKmUGHOCMU 8 NPpagoli HujicHell meMenHoll doavke (m.e. 6 30He, exodauieil 6 cocmas CIIPP u yuacmeyioujeii 6 3pumenbHo-npoCHpanCEeHHOM 60CHPUSMUL) U,
HANpomue, yeeauMerue COHMAanHoi HeilporabHoll akmusHocmu 6 cocmage CIIPP ¢ meduanvhbix omdenax npagoii eepxHeil 100HOI U36UAUHDL, NPABOIL U Ae0il
Y20108bIX U3BUAUHAX, NePEOHeBEPXHUX U 3A0HEHUNICHUX 0MAeax 1e6020 U nPasoeo npedkAuHbsl. BoiseneHHble uzMeHeHUs HelipOHAAbHOI AKMUBHOCML, PACCMAMpPU-
Baembie KAk nposigneHue (heHoMeHa HellponAacmu4HOCL, ROMEHLUAAbHO MO2YM A6AAMbCA OUOMADPKepaMu HelipodeeeHepamusHoeo npoyecca npu bIT.

Kirouesbie cioBa: dhyHkioHanbHass MPT nokos, 6one3Hb ITapkiHcOHa, aHAIU3 HE3aBUCHMBIX KOMITOHEHT,
CeTb MACCUBHOTO PeXMMa PabOTHI TOJIOBHOTO MO3Ta.

one3Hb [lapkmHCOHA — OfHO M3 Hambojee JacTo

BCTpeyaloIuxcsl HelpoaereHepaTUBHbIX 3a00J1e-

BaHMI YeJIOBEeKa, XapaKTepuaylolmeecs OpamuKu-

He3Wel, TPEMOPOM M PUTHIHOCTBIO B COYCTAHUU

C paccTpoiicTBaMM XOAbObl M PaBHOBECHUS, IpPHU-
COCIMHSTIOIIMMUCS TI0 Mepe HEYKJIIOHHOTO MTPOrpecCHpOBaHMS
HeliponereHeparn. BII BcTpedaeTcss IpakTUUECKH ITOBCe-
MecTHO. O011as pacpoCTPaHEHHOCTD 3a001€BaHMSI COCTABIIS -
eT 100—200 Ha 100 TbIC. HaceJeHuUs, OHAKO B CTApUIMX BO3-
PACTHBIX TPYIIIAaX YKMCIO OOJBHBIX 3HAYMUTENBHO BO3PACTACT.
B rpymme crapiue 60 et 3a0o1eBanue BeTpedaercs y 1% i,
amocne 75 et — ¢ yactoToii 10 3% u 6onee. B mupe BIT cTpa-
NIAI0T B CPEHEM OKOJIO 5 MJIH YeJl., U3 HUX 1,5 MITH TPOXKUBAeT
B 7 BeAYIIMX 9KOHOMMYECKU Pa3BUTBIX cTpaHax Mupa. OTMme-
yaeTcsl TeHaeHIMs pocta 3aboneBaemoctu BII ¢ 80-x romos
npowtoro Beka [22]. B cpemtem uepe3 14 net mocne mosiBie-
HUSI MOTOPHBIX MTPOSIBJIEHU 00JIe3HU MAIIMEHThI OKa3bIBAIOTCS
MIPUKOBaHHBIMH K TIOCTEJIM MJIM MHBATMIHOMY Kpeciy. Kpome
MOTOPHBIX CUMITTOMOB, Y TTaitneHToB ¢ BI1 nMeeT MecTo mesbrit
P HEMOTOPHBIX MPOSIBICHMIA, TaKUX KakK HapyllleHue 000-
HSTHUS, TBUTATEIbHBIE PACCTPOMCTBA B (pase CHA ¢ OBICTPHIMU
IBXXCHMSAME TJIa3, HAPYIICHUS MEPUCTAIBTHKH XeTyI0IHO-
KMIIEYHOTO TpakTa, JeTKue U YMEPEHHbIE KOTHUTUBHBIE pac-
CTPOIICTBA, JeTIPecCsl, MaHWMIECKIE aTaKu U JIp.

Panee cuuranocs, uro npu bIT Mopdoaoruueckue naMeHeHust
3aTparuBaloT TJIaBHBIM 00pa3oM J0(aMUH-TIPOAYLUPYIOIINE
HENpPOHBI YEPHOI CYOCTAHLIMM, OTHAKO UMEIOIIMECS Ha Cero/-
HSLIHWI JeHb TaHHbIE CBUIETEIbCTBYIOT O HATMYMM MTATOJOTH -
YeCKUX CUHYKJIEMH-TIO3UTUBHBIX BKIIIOYEHUI B 0OOHATETBHBIX

JIYKOBHIIAX, TOPCATBHOM SIpe OTyXIAI0IIEero HepBa, Apax I1Ba
U PETUKYJISIPHON (hopMaliy yXe Ha paHHUX CTaaMsIX 00e3HU
[10, 16]. B To Bpems Kak Ha paHHuUX ctagusx bIT npossieHus
3a00JI€BaHUS MOTYT OBITh aIeKBATHO CKOMIICHCHPOBAHHI C HC-
TMOJIb30BaHMEM JOCTYIHBIX (MPEUMYILECTBEHHO NO(haMUHEp-
TMYECKUX) MpenapaToB, LEAbli psa MpodjieM BO3HMKAET MpU
JICUCHIHM TIO3THMX CTAIMIA, BKITF0Yasi MOTOPHBIC 1 HEMOTOPHBIE
MposiBeHusl. MHOTHe U3 CUMITOMOB To3aAHMX ctaguil BIT He
JyBCTBUTEIBHBI K TeM MJIA MHBIM IIPOTUBOIAPKIHCOHNYECKAM
CpeICcTBaM, YTO TpeOyeT MpUMEeHeHUST KOMOMHIPOBAHHOM Te-
panuu M HazHayeHUs OONBILOrO YMcla KOPPEKTOpoB. Takum
00pa3oM, B CBS3M C Pa3HOOOpa3MeM CYLIECTBYIOIIMX METONOB
nedeHust bBII, momumMophu3MoM KIMHUYECKUX TPOSBICHUN,
a TaKXe HeoOXOIMMOCTBIO MTPOBENCHUSI MAaKCUMaJIbHO paHHe
Tepanuu, akTyaJbHbIM SIBJIsIeTCs orcK 6uomapkepos BIT ¢ e-
JIBI0 00JIee OOBEKTUBHOM OIICHKM TeUCHHUS 3a00JIeBaHUS U €TO
BBISIBJICHUS] HA PAHHUX CTAIMSIX.

Ha cerognsiuinuit neHb» Hapsiay ¢ pytuHHbIM MPT obcneno-
BaHWEM TOJIOBHOTO MO3Ta CTJ0 BO3MOXHBIM 00Jiee MIMPOKOE
MPUMEHEHNUE CPABHUTEJBHO HelaBHO MosiBuBLIMXCcS MPT-
nocnenosaTenbHocTel pu BII ¢ 11e/bio onpenenaeHust TOHKUX
Y TUHAMUYECKUX CTPYKTYPHO-(DYHKIIMOHATBHBIX N3MEHEHUI
TOJIOBHOTO Mosra. Tak, M1 (YHKIIMOHAIBHOTO KapTHPOBa-
HUS TOJIOBHOTO MO3Ta MPUMEHSIETCS MeTo (DYHKIIMOHAIBHOM
MarHUTHO-pe30HaHCHOI ToMorpaduu (GMPT) [1], ocHoBaH-
Hu1ii Ha BOLD-xonTpacte (blood oxygenation level dependent,
TO €CTb «3aBUCUMBIA OT YPOBHS OKCUTCHAIIMM KPOBHU») U MIpe/-
CTaBJSIIONIMA co0o¥i oToOpaxeHne Ha MP-u300paxeHusx
(TTOTy9eHHBIX Ha OCHOBE TOCJIEIOBATEIbHOCTH «IPATUCHTHOE



OPUTMHAITBHBIE CTATBIA. KnuHwyeckas HeBponorust

9X0») 3aBUCUMOCTM BeJduuMHbl MP-curHana ot comepxkaHus
Je30KcUreMorioonHa. Beimensior 18a ocHOBHBIX Buga GMPT:
1) ¢ ompenmeneHueM CTeleHM aKTMBALMUM KOPHI TOJOBHOIO
MO3Ta TP BHITIONHEHNM Kakoro-inbo 3amaHus (task-fMRI);
2) ompezeneHye CIIOHTAHHON HeMpOHANBbHOM aKTUBHOCTHU Ce-
POro BelllecTBa FOJIOBHOTO MO3Ta B MOKOE — TaK Ha3bIBaeMasi
«resting-state functional MRI» (RS-fMRI), nmu ¢yHKumo-
HanpHast MPT mokos (@MPTi). [Ipu mpoenernu ¢MPTo
oteHuBaoTcs Hu3KkouactoTHble (<0,1 Iir) konedanust BOLD-
curHana [2, 3].

TonoBHOI MO3r — 3TO cloXHast HelipoHanbHast ceTb. Cyre-
CTBYIOT HEHPOHBI TOJIOBHOTO MO3Ta, B OMPEAETEHHOM PEeXHU-
Me MOJIePXKUBAIOIIME CBOIO PabOTy B MOKOE U COXPaHSIOIINE
CIOHTaHHYIO aKTUBHOCTH [6]. Takue HelipOHaNbHBIE YYaCTKH
MOTYT OBITh aHATOMUYECKH YIAJIEHBI APYT OT Apyra, HO (PyHK-
LIMOHUPOBATh OJMHAKOBO, T.e. MPUMeHMTENbHO K GMPT —
PE30HMPOBATh HA OMHOI YaCTOTE; CUHXPOHHO aKTMBUPYEMbIe
YYacTKM MOTYT 0Opa30BbIBATH 1IEJbIE «KOHITIOMEPATBI» — TaK
HasbiBaeMble cemu nokos (CIT) ronosHoro mosra [11]. Ha us-
yueHue Takux ceTeil u HanpasieHa GMPTi.

CyImecTByeT CIIEKTp METOIOB It 00paboTKu JaHHBIX GMPT
[4—9], naroux BO3MOXHOCTb OLIEHUTh HAMYUE U BbIPaXKeH-
HOCTb (YHKIIMOHAIBHBIX CBS3ei MeXAy pa3TuyHbIMU Y4acT-
KaMm# rojoBHoro mosra [12, 13, 18, 23, 24, 26—28]. Ogaum u3
TaKMX METONOB SIBJISICTCS aHAIM3 HE3aBMCUMBIX KOMITOHEHT
(Individual Component Analysis, ICA) [21], mo3Bonstommii
BBIWICHUTH M3 cyMMapHOro BOLD-curHama pa3mmdHbIe KOM-
MOHEHTHI, MpPeNCTaBIAIONe COo00i KapThl ¢ PasIoXEHHBIM
HU3KOYACTOTHBIM CUTHAJIOM CHHXPOHHO aKTUBUPYIOIIUX-
CSl YIACTKOB CEPOTO BEIIECTBA TOJIOBHOTO MO3Ta. DTOT METOM
00JafaeT BBHICOKMM YPOBHEM HAIEXKHOCTU IS BBISBICHUS
criektpa 30H, Bxoasimux B cocta CII [11]. Beisienennsie CIT
BO3MOXKHO 3aTeM IIOIBEPIHYTh BTOPMYHOMY aHAIN3Y, B T.U.
CPaBHEHMIO MEXIY MCCIeIyeMbIMU Tpymmamu [21].

HeobxonuMo otMeTuTh, uto npu BoisiBieHUH CII rpaHuLbl UX
YacTo MEePEKPHIBAIOTCS, YTO MOXET CBUAETEIbCTBOBATh 00 MX
TECHOM B3aMMOJIEVICTBUM B COCTOSTHUM TTOKOs. OHAKO Taxe y
OJIHOTO MCCIIEAYEMOTO BBISIBIISIIOTCS IAIEKO HE BCE BO3MOXHbIE
CII ronoBHoro mo3ra [11], KoTopble MPUHUUMUAATBHO CYIIE-
CTBYIOT B (PU3MOJIOTUYECKUX U TTATONIOTMYECKUX YCIOBUSIX.

AKTHBHOCTB OIHOI 13 ceTell — TaK HazbiBaeMoit Default Mode
Network (Ha pycCKMii I3bIK MOKHO MEPEBECTH KaK «CeTh Iac-
CUBHOTO pexuma padoThl rooBHoro Mmosra», CITPP) — 3Ha-
YHUTEJIBHO TIOBBIIIAETCS B COCTOSIHUM ITOKOSI IT0 CPaBHEHUIO
C BBIMIOJJTHEHMEM KOTHUTHMBHBIX 337ay (T.e. MIPOMCXOMUT Je-
AKTUBAIWS TIPU CTUMYJISIINY UMIYJIbCAMU M3BHE), YTO Ha-
[JSITHO XapaKTepU3yeT Haauuue CIIOHTAHHON aKTUBHOCTH
HelipoHOB rojioBHoro Mosra. CIIPP BmigBnsercss Bcerga.
CeTb COCTOUT U3 MPOCTPAHCTBEHHO (aHATOMUYECKHN) Pa300-
LIEHHBIX, 0OAHAKO (DYHKIIMOHAIbHO CBSI3aHHBIX MEXY CO0O0
30H CEepOro BellecTBa MPEeIKIMHbs, MEAUATbHOM, JaTepab-
HOI ¥ HIXKHEU TeMEHHOM KOPHI, MeIUATbHBIX OTAEIOB KOPHI
BUCOYHBIX MOJEH, MeOUATbHBIX OTHAEIOB CEpOro BEIlecTBa
JIOOHBIX U 3aIHUX U TePETHUX OTAENOB MOSICHBIX U3BMJIMH,
MOAICPXXMBAIOIINX TIOCTOSIHHYI0 HU3KOYAaCTOTHYIO aKTHB-
HOCTb.

AxtuBHocTh CITPP TecHo cBsI3aHa ¢ mpolieccaMy MBILIUICHMS,
BKJTIOUAs] MHTETPALMI0 KOTHUTUBHBIX Y SMOIIIOHATBEHBIX KOM-
MTOHEHTOB, KOHTPOJIb COCTOSTHHS OKPYXKarolIeil 00CTaHOBKY U
CTIOHTAHHBIE MBICIUTENBHBIE TIpolieccHl [14, 15, 20].

OyHkumoHanbHas MPT riokos npy 603ty MapkuHcoHa

Nzyuyenue CII nepcrnekKTMBHO MPHM pa3iIUyHbIX HelpoaereHe-
paTUBHBIX 3a0oneBaHUsX, Takux Kak BII, Gomne3np [eHTUHT-
TOHa, 0oJie3Hb AJblreiiMepa M Ap., C OLEHKOI BO3MOXHBIX
W3MEHEHUW 30H CIIOHTAHHOW HENUPOHAJIBbHOW AKTMBHOCTH.
Kpome Toro, B Hactosiiiee Bpemst ¢MPTi npumeHseTcs npu
paccestHHOM CKJIepo3e, IMUICTICUM U psifie APYyrux (opm ma-
tonoruu [19]. M3menenue aktusHoctu CII rosoBHOTO Mo3ra,
a B yactHoctu CITPP, MoXeT Urpath BaXXHYIO poJib B IIOHMMAa-
HUW PEOPraHU3allMM MaTTepHa aKTMBHOCTU TOJIOBHOTO MO3-
ra B MOKOE TpU pa3BUTUU HEWpOAereHepaTUBHOIO Mpolecca.
OmnpeneneHne U3MEHEHMH CIIOHTaHHOM HEHPOHAIBLHOM aKTUB-
HOCTH 30H, Bxofsiux B coctaB CITPP, MoxeT sBUThCS BaXKHOI
CTYMEHbIO B COBEPIIEHCTBOBAHUM METOJ0B MOHUTOPUHIA 0O-
JIE3HU Y OLICHKU JieueHUs naueHToB ¢ bII, a Takxe uzyuyeHust
(heHOMEHa HENPOILTACTUIHOCTH.

Marepuanbl U METOIBI

B uccnenoBanuu yuyactBoBamu 18 310pOBBIX J10OPOBOJIBIIEB
(9 xeHIMH, 9 MyX4urH) 6e3 3a00IeBaHMI LIEHTPAJTBHOM HEPB-
HOM CHCTEMBI, CpemHmit Bo3pacT 43 roma [27; 71], n 25 manueH-
toB ¢ BII (14 xenHuwmH, 11 MyX4nH), cpenHuii Bo3pact 59 et
[39; 76]. IuarHo3 BII craBuics cormacHo kputepusiv banka
Mosra bpuranckoro O61iecTsa 1mo u3ydeHuio 6onesnu Ilap-
KMHCOHA. Bce nccemyembie ObLIM MpaBIIH.

[TanueHTsl OlIeHMBATUCh 1O (PYHKIMOHATBHON IiKane XeH-
Apa, yHUGUIMPOBAaHHON PEUTUHIOBOM IIKane OLEHKU 00-
ne3nu [Tapkunacona (Unified Parkinson's Disease Rating Scale,
UPDRS), Monpeanbckoii KorHuTuBHOI 1ikane (Montreal
Cognitive Assessment, MOCA), GaTapee JIOOHBIX TECTOB, IO-
CITUTAJILHOM IIKaJIe TPEBOTH 1 ICTIPECCHUM.

C 1enplo BBISBICHMS 30H CIOHTaHHOM HeMpOHANBHOM aK-
TUBHOCTU TOJIOBHOTO MO3ra B COCTOSTHMM ITOKOSI oOciemye-
MbIM TpoBoaunach GMPTi rosnoBHOro Mosra Ha MarHMTHO-
pe30HaHCHOM ToMorpade ¢ BeIMINHON MarHUTHOM MHIYKIIH
1,5 T. Iu3aiiH uccaeaoBaHusl BKJIIOYAJl IOCIIEN0BATEIbHOCTh
JUIS TostydeHus1 GyHKUMOoHANbHBIX naHHbIX (BOLD). Uccre-
JIYEMBbIM TIpeUIaraiach MHCTPYKLUHUSA: MAKCMMAJIbHO paccia-
OUTBbCS, JeXaTh CIOKOWHO B HAYITHMKAX (M1 YMEHbIICHUS
CTUMYJIMPOBAHMS CIYXOBOTO aHATM3aTOpa) C 3aKPBITHIMU IJIa-
3aMM (JUIST UCKITIOYEHUS] CTUMYJIMPOBAHUS 3PUTEILHOTO aHa-
JIM3aTopa) MU He IyMaTh HU O YeM KOHKPETHOM, He 3aChIIaTh.
[ponoXUTebHOCTh CKAHUPOBaHUS cocTapisiia 6 MuH 20 c.
Kpome Toro, ObutM MoNyyeHbl aHATOMUYECKHME M300paKeHUst
TOJIOBHOTO MO3ra KccleayeMbIx B pexkume T1 ¢ TommuHoi cpe-
3a 1 MM ¢ BO3MOXHOCTBIO TIOCJIEAYIOIINX PEKOHCTPYKIIMIA B JTIO-
0oii mpoexuuu (MPR).

Jns Boiganenus CITPP, oueHKM BO3MOXHOTO W3MEHEHUS
CTIOHTaHHOI HEPOHATbHON aKTUBHOCTH B TIpefiesiax 30H, BXO-
ISIINX B €¢ COCTaB, M 00pabOTKM MOMYYEHHBIX JAHHBIX B Ha-
IeM UCCIeTOBaHUU MbI UcTionb3oBany npunoxenue GIFT 2.0
(Group ICA Of fMRI Toolbox) Ha 6a3e nporpaMmmbsl MATLAB
C TIpUMEHEHWEM aHaiu3a He3aBUCUMBIX KommoHeHT (ICA),
a TaKXe CTaTUCTMUYeCKWii aHanu3 Ha 6a3e SPM 8 (Statistical
Parametric Mapping) — napHblii t-test ¢ OLIEHKOM MOJyYeHHbIX
peaynbraToB. [IpemBaputenbHas 00pab0OTKA JAHHBIX POBOIM-
Jlach B CTaTUCTUUECKO# rporpamme SPM 5 ¢ HuBenMpoBaHueM
Pa3IMYUil aHATOMMYECKOTO PUCYHKA M3BUIIMH 0OJIBIIOTO MO3-
ra Kaxmoro nHauBuayyMa. Kpome Toro, B TpyImax IHaleHTOB
MbI TIPOBEJIM PEIPECCUOHHBINM aHANIM3 CO IKaaaMu XeH-fpa,
MOCA u UPDRS u xoBapuallMOHHBIA aHAIU3 C MOJOM, BO3-
PacTOM U JITUTEbHOCTBIO 3200/ ICBAHNSI.
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puc. 1: pynnoBast KapTa CMIOHTaHHO# HelPOHAbHOIA akTUBHOCTI 30H CTTPP roniosHoro
MO3ra 3710P0BbIX J00POBOMLLIER B TEX MPOEKLSX (aKCUabHOM — BYE CBEPXY,

CaruTTanbHoi — Bup CO0KY, KOPOHAPHOIA — BUE C3aMu):
1 = MewanbHble OTAENbI JI0OHbIX JoneH;
2 — 331Hve OTAENbI MOSCHBIX M3BUMMH, MPEAKIMHbLS,
3, 4 — HIXHUE OT/ENbI TEMEHHbIX J0MeA.

i

A T
> :"
-

2

=)
L

4
f

o
'

4 1 1
puc. 2; TpynnoBas kapTa CrIOHTAHHOIA HeiiPOHaNbHON akTUBHOCTY 30H CTTPP ronoBHoro
MO3ra y nauvenToB ¢ BI1 B Tpex npoexuvsix (akCuasibHoil — Big, CBEXY,
CaruTTanbHoM — g COOKY, KOPOHAPHOIA — B C3aM):
1 = MeavanbHbie OTAENbI NIOBHbIX J0Nelf;
2 — 3a/1H1e OTAENbI NOSCHBIX U3BANMH, MPEAKMMHDS;
3, 4 — HIXHe OT/ENbl TEMEHHbIX AONEiA.

Tabmmua 1: 30HbI CMOHTAHHOIA HEIPOHABHOI aKTWBHOCTH, BXOAsLLME B cocTas CTIPP, BhisBNsembie B rpynnax 350poBbix 406P0BOAbLEB v Y nauenTos ¢ bl (p<0,05, nopor=3).

lpynna 300poBbIX 400POBONbLEB I'pynna nauueHToB ¢ 6onesHbio MapkuHCcoHa
06bem MNI koopauHaTtbl 30H| OGbem MNI koopauHaTbl 30H
30HbI, BXOASLME 3HaueHus | 3HaueHns 3HaueHus | 3HaueHus
& cocras CIIPP Knactepa p<0,05 T rONIOBHOrO MO3ra | Knacrepa p<0,05 T roNI0BHOr0 MO3ra
ke ’ [x; y; 2] mm ke ’ [x; y; 2] mm
Mpaeoe nonywapue 60nbLIOr0 MO3ra
BepxHss nobHas 182 Proccor 747 [18; 36; 51]
U3BUIMHA =0,000 3,78 [21; 21; 54]
MosicHasi U3BMAMHA Pre-cor . 0.
(nepeaHue otaensbl) 1259 =0,000 7,61 [3; 33; 27]
pFwe-oorr - 60"
lMpeaknnHbe 1815 = 0:000 8,15 [9; -60; 27
Yrnosas it [54; -60: 27) [45; -63; 33]
3BAMMHA 2% =P 0,000 474 [42; -48; 33] 8,09 1709
HuxHue ’ 5,48 [48; -60; 36]
oTaenbl ) HuxHsia 512 Prue.cor
TEMEHHON | TemeHHas =0,000 7,00 [51; -54; 39]
KOpb! M3BWIIMHA
HapkpaeBas
VI:BAI/IJ?I/IHH 6,94 [51; 54; 21]
CpenHsist BUCOYHas! Pre-cor . 91. .
U3BMNMHA 149 = F0,&7)0 542 [55; -21; -6]
Jlesoe nonywapue 60bLLIOro Mo3ra
lpsmas U3BMAKMHA 0 6,87 [-3; 51; -18]
BepxHsst n06Has 3BMIMHA 1259 Fue-corr
(M(E,)ﬂl/laﬂbele oTaENb) 522 [-3;51;21] =0,000 7,80 [-6; 57; 21]
MosicHas U3BUNMHA . 1a.
(nepeaHue oTaensb) 557 fge&)'b 647 [0; 48; 6]
CpenHsis 106Has ’
U3BWMHA (CPEAUHHO- 6,88 [-6; 42; -12]
rNasHNYHbIE OTAENbI)
10,45 [0; -63; 45] 13,0 [-6; -54; 27]
p P
MpeaknuHbe 1815 Fue-cor 2063 Fue-corr 12,05 [-6; -60; 42]
= 0,000 7,72 -3; -57; 27 =0,000
[3;-5 ] 10,12 [0; -48; 36]
9,84 [-48; -57; 39]
Yrnosas ey Pruecor
T 5,14 [-45; 63; 36] 02 | =Gbo | s [-42; -63; 24]
oTAeNbl Pruccor
TemeHHoi | HuxHss 217 =0,000
KOpbI TeMeHHas 4,89 [-42; -54; 39]
U3BMNMHA
CpefHss BUCOYHAs U3BUMHA 6,16 [-45; -60; 15]
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OPUTMHAITBHBIE CTATBIA. KnuHwyeckas HeBponorust

Pe3ynsratsl 1 00CyKIeHHE

[Ipu mocTpoeHUM KapT HE3aBUCUMBIX KOMITOHEHT, COCTOSIIIINX
13 TPOU3BOJIILHO BBIOPAHHBIX 25 OTAENbHBIX KOMIIOHEHT, OblIa
BoimeneHa CITPP romoBHOTro Mo3ra y Kaxmoro MCCIeayeMOoro
1 copMUpOBaHbl CYMMAapHbIe KapThl aKTUBHOCTH IS KaX-
JIOM TPYMIbI, MPOAEMOHCTPUPOBAHHBIE TSI TPYIIIBI HOPMbI Ha
puc. 1 u mrg rpymsl maneHToB ¢ bIT Ha puc. 2. BeisBaeHHBIC
HaMU 30HbI, BXOISIINE B COCTAB JAHHOM CeTH, TaKXKe YKa3aHbI
B Ta0. 1.

IMpu cpaBHEHMM ABYX HE3aBUCHMBbIX TPYIIIT HAMU OBUTH BBISIB-
JICHBI pa3HOHAIIpaBIeHHBIC 0COOCHHOCTH MAaTTepHA CITIOHTAH-
HOI1 HelipoHabHO# akTHBHOCTH B 30HaX CIIPP B rpynmne ma-
uueHToB ¢ bII. ITox u Bo3pacTt obcnemyeMbIx ObLTH B3ATHI KaK
KOBapHuartsl (covariates).

¥V Bcex nmauueHToB ¢ BII 1o cpaBHEHMIO ¢ TPYIIION HOPMbI HAMUK
ObLIO OTMEYEHO YMEHbIIEHNE aKTUBHOCTH B MPaBOii HMXKHEH
TeMEHHOIi obke — 30He, Bxoasuied B coctaB CITPP u yya-
CTBYIOIICH B 3pUTENIbHO-TIPOCTPAHCTBEHHOM BOCIIPUATHN. MBI
MIPOBEJIM MHOXECTBEHHBII PErPeCCHOHHBIN aHAIM3 CO IIKaJa-
mu UPDRS u MOCA 1o nanHoii 30He. Kak n3BecTHO, B LIKa-
ne UPDRS mpu orienke MHOrooopasHoii cumnroMatuku BIT
MakcuMaibHasg oleHka (199 0anioB) COOTBETCTBYeT MaKCH-
MaJIbHOH TSKeCTH 001e3HU, olieHKa () — OTCYTCTBUIO KITMHUYE-
ckux nposienenuii. Illkana MOCA pa3paboTaHa Ayt ObICTPO-
IO CKpMHMHTA MSITKUX KOTHUTMBHBIX HApYIIEHUH, C OLEHKOI
BHUMAHWS W KOHILCHTPALIUW, WCIONHUTEIBHBIX (DYHKIIWIA,
MaMSATH, DPEYH, OITHKO-IIPOCTPAHCTBEHHON ESTEIbHOCTH,
KOHIIENTYaJIbHOTO MBILIJIEHHUS, CYeTa U OPUEHTUPOBAHHOCTH;
MaKcHMaJlbHOe KonmmuecTBo 6amioB — 30 (HopMa — ot 26). T1pu
aHaJIM3¢ TOMYYeHHBIX JAHHBIX ObLIA BBISBICHA OIpeneaeHHAs
TeHAEHILMS: YeM Bbile oleHka 1o 1mkate MOCA, TeM Bbllie
AKTHBHOCTbD B IIPAaBOi HIXKHEM TeMEHHOM IOJIbKE, a €M BBIIIE
omueHka 1o mkaixe UPDRS, TeM MeHblIIe aKTUBHOCTD B JaHHOM
30He y Bcex nauueHToB ¢ bI1. JlaHHbie peacTBieHsbI B Ta01. 2.

OyHkumoHanbHas MPT riokos npy 603ty MapkuHcoHa

TabamLa 3; 30Hbl YMEHbILIEHS CMIOHTAHHOM HevipoHabHOI akTyBHoCTY (p<0,05 npu
CPaBHEHMM ¢ HopMoit), Bxoswume B coctas CTPP, y nauventos ¢ BI1.

06bem 3D KoopaMHaTbl 30H
Knacrepa SHauenws | 3nadenns roJIOBHOrO Mo3ra
Pal b<0,05 T
k [x;y; 2], mm
Mpaeoe nonywapue 601bLIOro MoO3ra
HuxHss D
Fwe-cor (- .
TeMeHHas 126 0001 5,44 [33; -54; 48]
Jonbka
lMpeaknnHbe
(MemmansHble| 121 EFWE-CO" 5,27 [9; -72; 33]
=0,001
oTAeNbI)
4 i s IR | a

ARl R SR

3 h ] .

pHC. 4: 30Hb! C YBENMHEHIEM CTIOHTAHHOI HEVPOHANBHOI BKTMBHOCTY Y MALIMEHTOB C BIT.
IpynnoBas cymmapHast Kapta rof0BHOr0 Mo3ra nauvenTos ¢ Bl B Tpex npoexuysx
(akcuanbHOIA — BMp, CBEPXY, CaruTTaNlbHOM — B COOKY, KOPOHApHOI — BU C3aM)
C YBENMYEHUEM CrIOHTAHHOI HEMpOHaNbHOM akTieHOCTY (p<0,05 npu CpasHeHum ¢
HOPMOIA) B 30Hax, BXoAgLuyX B cocTas CTIPP: 1 —npagas BepxHAS 0OHAs M3BUIMHA
(MeavianbHbie OTAENbI); 22 — NPABOE U JIEBOE MPEAKIMHLS (EPEAHEBEXHVE OTHENbI);
20 — npaBoe 11 /1EB0E MPEAKIVHLA (3ABHEHVXHYE OTAEML!); 3 — npasast yrioBas
W3BMAMHA; 4 — NeBast YTn0Bas M3BMMHA.

Tabamuia 4: 30Hbl MOBLILLEHKS CMIOHTAHHOM HelipOHanbHOI akTueHoCTH (p<0,05 npu
CpagHenun ¢ Hopmoid) B CTIPP y nauventos ¢ BIl. CpasHexve asyx
Hesasucumblx rpynn; SPM5, two-sample-t-test.

Tabnuua 2; B3auMocBA3b U3MEHEHNI aKTMBHOCTI B NPABOIA HUKHEN TEMEHHOI JoNbke 06bem 3D KOOpAMHATBI 30H
C JAHHbIMM KITMHUHECKUX LKA SHavenmsi | 3Hauenus
. Knacrepa TOJIOBHOTO MO3ra
k p<0,05 T x;y; z], mm
MpaBas HUXHSA TemeHHas gonbka | Lkana UPDRS | Lkana MOCA TeBoe nonywapme GONbLIOTo MO3ra
KoopauHatbl aaHHow 30H6I MNI (MM 42; -48; 27 36; -54; 45
P, ( ) [ ] [ ] Yrnosaq 62 _pFWE-corr 5,01 [_42, '63, 27]
OueHka Mo Likane 1 1 U3BUIMHA =0,016
AKTUBHOCTb B [JAHHOW 30HE lMpeaknnHbe
Yy nauueHToB ¢ bl ! T (nepenHeBepxHue 167 :p?')ﬁocgb 4,50 [-9; -63; 57]
3HaueHus p Pyrear=0,021 P, =0,051 OT/iErbl) ’
MpenxnmHbe
5 9 (3apHeHwKH1e 124 B%VEOC(% 5,27 [-3; -55; 14]
| J OTfENbI) ’
2 | A Mpaeoe nonywapue 6onbLIOro Mo3ra
“ . L MpenKmHbLe
L t (3amHeHnXHWe 124 B%VEOC(% 5,27 [6; -63; 21]
OTAENbl) ’
.- lMpeaknnHbe
L (nepenHesepxime | 167 :pFE’)VEOCgb 5,50 [3; -54; 63]
OTAENbI) ’
A . lpaBas BepxHsis
pHC. 3. 30HbI C YMEHbLLIEHWEM CrIOHTAHHOM HEIADOHANBHOIA AKTUBHOCT Y NaLMeHTOB ¢ BT, 1106Has! V3BMMHA
- P Eq.
IpynnoBas kapTa rofi0BHOMO M03ra nawveHToB ¢ bl B Tpex npoeKwmsx (akCuanbHoR — (MevansHble 144 =F(V)VE68£) 4,49 [3; 51; 39]
BI| CBEPXY, CArUTTA/bHON — BMA, COOKY, KOPOHAPHOI — BiAL C33IM) C YMEHbILIEHMEM ’
CIOHTHHOIA HEipOHaNbHOIA akTUBHOCTH (p<0,05 Mpyt CPABHEHMY C HOPMONE) B 30HAX, OTeb)
BxomAumx B cocra CIPP: 1 — npaBas HUXHAA TeMEHHad MONbka; 2 — Mpasoe Yrnosas 158 Pagcn | 601 [42; -57; 21]
NPENKIMHBE (MEaMaNbHbIe OTAENbI). V3BUIIMHA =0,000
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Ha puc. 3 mpencTaBieHbl 30Hbl yMEHbIIEHHMST CIOHTAHHOM HEl-
POHAJIbHOM aKTUBHOCTU y manueHToB ¢ bII B mpaBoM mpen-
KJIMHbE W MpaBoi HWXXHEN TeMeHHoW nonbke. IlomydeHHBIE
pe3yJbTaThl TAKXKE MPeACTaBiIeHbI B Ta0J. 3.

V Bcex nmauuentoB ¢ bIl, B cpaBHEHWHM ¢ TPYNIIONA KOHTPOJS,
30HBI OOJIbIIIEl CTIOHTAHHOI HeMPOHAIbHOM aKTUBHOCTH, BXO-
nsiuue B coctaB CITPP, 6b111 oTMeYeHb B MeMaIbHBIX OT/Ie-
Jlax BEPXHUX JJOOHBIX U3BUIIMH, MEPEIHEBEPXHUX U 3aTHEHMXK-
HUX OTJIEJIaX JIEBOTO 1 IIPABOTO MPEAKINHBSI, a TAKXKE B YTIOBBIX
M3BUJIMHAX, B IPYIINe ¢ BrepBbie BbisiBIeHHON BII. D11 30HHI
MPOMJLTIOCTPUPOBAHKI HA PUC. 4, TOTyIeHHEIC Pe3Y/IBTaThl TaK-
3Ke MoKa3aHHI B Ta0I. 4.

Takum o6pa3omM, y nauueHToB ¢ BIT nMeeT Mecto cioxHas pe-
opraHu3anus narrepHa akTuBHocTy B nipenenax CITPP ronos-
HOTO MO3Ta, MOATBEePXAaloliasi, B YaCTHOCTH, BOBICUEHHUE TTPU
JaHHOM 3a00NIeBaHUU 3PUTETbHO-IIPOCTPAHCTBEHHBIX (DYHK-
LA,
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10TCSl HOBBIMU TIePCIIEKTUBHBIMU OOMapKepaMu CTPYKTYPHO-
(byHKIIMOHAILHOTO COCTOSTHUS TOJIOBHOTO MO3Ta Y MallMeHTOB
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OyHkumoHanbHas MPT riokos npy 603ty MapkuHcoHa

Reorganization of the brain’s default mode network in patients with Parkinson's disease:
resting-state fMRI-based analysis of individual components

E.V. Seliverstova, Yu.A. Seliverstov, R.N. Konovalov, M.V. Krotenkova, S.N. Illarioshkin

Scientific Center of Neurology (Moscow, Russia)

Keywords: resting-state functional MRI, Parkinson's disease, independent component analysis, brain’s default mode network.

Resting-state functional magnetic resonance imaging (rs-fMRI)
enables evaluation of low-frequency oscillations (0.01-0.1 Hz)
of the BOLD-signal, which are related to changes in the he-
modynamics parameters, thereby making possible to determine
indirectly the spontaneous neuronal activity of various areas of
the brain at rest . We conducted an rs-fMRI study in groups of
healthy volunteers and patients with Parkinson's disease (PD).
Out of the spectrum of resting neural networks of the brain, the
brain’s default mode network (DMN) was selected, and changes
in the neuronal activity pattern of the network in PD patients
were evaluated. Compared to the norm, PD was found to be

characterized by a decrease in the activity of the right inferior pa-
rietal lobe (i.e. in the area incorporated into DMN and involved
in visual-spatial perception) and, on the contrary, an increase in
the spontaneous neuronal activity of DMN in the medial seg-
ments of the right superior frontal gyrus, right and left angular
gyri, and anterosuperior and posteroinferior parts of the left and
right precuneus. The detected changes in the neuronal activity,
regarded as a manifestation of the neuroplasticity phenomenon,
may potentially serve as biomarkers of a neurodegenerative pro-
cess in PD.
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125367, Mocksa, Boiokonamckoe 1., 1. 80. Ten.: +7 (495) 490-22-03, e-mail: eselivers@yahoo.com;

CemuepctoB F0.A. — acm. 5-ro HeBpoi. otn. ®T'BHY HIIH;
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Onyxoju rojioBbl, UMUTHUPYIOLIIHE
CUHIApOM Tonockl-XaHTa

B.B. ITonomapes, A.E. bapanosckuii, 10.B. Coitoiii, C.B. 3apenxuii

IYO «benopycckas meduyunckas axademus nocAeOunaOMHo20 00paz08aHus»;
V3 «5-1 eopodckas kaunuyeckas boavhuya» (2. Munck, Pecnyoauka beaapyce)

TIpedcmasnenvt pesyavmamot KAUHUKO-HEUPOSU3YAAU3AUUOHHOZ0 UCCAe008aHUs 15 nayuermos ¢ pedko CIPeYaruuMucs OnyXoiamu 6 00Aacmu 20406bl, KOMo-
pbie nposgasaucy cumnmomamu, cumyaupyrouumu cundpom Tonocei-Xawma (CTX). B 66,6% cayuaes smo Gbiau nepsuunvie onyxonu, a 8 33,4% — memacmassi
aKa MoAoYHOI dicene3bl, GPOHX08, NPOCHAMbI, MEAGHOMbI. YCmanoeneHbl MUNUMHAS AOKAAU3AYUS IMUX ONYX0Aell, XapaKmepHble HeaPOA0UHeCKUe CUMNIMOMb
u ux ocobenrocmu, omaudarouue dantvie cayuau om CTX. Beiscrero, umo ¢ 20% cayuaee nepsuunas A0KaAU3ayUs onyxoaeii 8 00aacmu 20406 Apu smoli na-
MOA0RUL He CBA3AHA ¢ NOPANCEHUEM CIPYKIMYD HEPBHOL cucmeMbl. YimoureHbl 0coGeHHOCHU POCIA RPU NEPBUMHbIX U Memacmamuyeckux onyxoasx. M3 namu
2ucmonoeutecky 00KA3aHHbIX CyHaes ebisgneHbl MeHuneuoma (3 nayuenma), nespuroma (1 nayuenm) u Hexooxnckunckas aumpoma (1 nayuenm). Obcyacoaromes
HOKA3AHUSA K XUPYPEUHECKOMY AeHeHUI0, UCHOAb30BAHUIO 2AMMA-HOMICA, ROAUXUMUOMEPantY Aubo cumnmomamuueckol mepanuu. LIpusedenst mpu KAUHUMECKUX
HAOAI00eHUS NEPBUMHDIX U MemACMAmU4ecKux onyxoneli 20406bl, komopsie umumuposasy CTX.

Kmouesbie ciaoBa: ciHapoM Tomockl-XaHTa, TepBUYHEBIE ¥ METACTATUUECKIE OITYXOJIH TOJIOBHI,
MEHHUHTHOMA, HeBPIHOMA, TMM(OMa.

uHapom Tomocel-XaHta (CTX, 0one3HeHHas

o(TaIbMOIIICTHS, CHHIPOM BepXHEH INTa3HIYHON

LIEIN) — PEAKUI TONMITHONOTUYECKUN CUHAPOM,

BrepBble onucaH E. Tolosa (1954 ) u W. Hunt

(1961r). B1966T.J. Smith u D. Taxdal nmpennoxu-
JIX 3TIOHUM, Ha3BaB 3Ty MATOJOTHI0 (PaMUIUSIMM 3TUX aBTO-
poB. CTX K HacTos1IeMy BpeMEHHU BCTPEYAETCsl BO BCEX CTpa-
HaX MHpa, He MMEET OYEBMIHBIX CE30HHBIX OCOOCHHOCTEH
M €TO YacToTa cocTapisieT 1—2 ciyvas Ha | MIH HaceJeHHUs
[3]. CTX mposiBisieTcsl CUMIITOMaMU MOBPEXAEHUS HEPBOB
M COCYIOB, TIPOXOISIINX Yepe3 BEPXHIOW TNIA3HUYHYIO IIENTh
(I BeTBb TPOWHWYHOTO HEPBA, IJ1a30JBUraTeIbHBIN, OTBO-
ISIOUE, OJOKOBBI UepelTHble HEPBHI, TJMa3Has apTepus,
BepXHETTTa3HWYHAS BeHa), M KaBepHO3HOTO cmHyca. KimHu-
yeckasg KaptuHa CTX 0ObIYHO XapaKTepu3yeTcss WHTEHCHB-
HBIMM 00JISIMU B 00J1aCTU OpOMTHI, KOCOTJIa3ueM, TUILTOTHENH,
OTpaHMYECHNEM IBIKCHUS TJIA3HBIX S0JIOK BO BCE CTOPOHEI,
AHU30KOpHUEH, CTa00CThbI0 aKKOMOAALMM ¥ KOHBEPIEHIINH,
pexe 5K30(TaIbMOM M XEMO30M, KOTOPBIE BCTPEYAIOTCS
B Pa3IMYHBIX COYECTAHMAX, YACTO BBHICOKOYYBCTBUTEIBHBEI K
Ha3HAYCHMIO ITIOKOKOPTUKOCTEPOUAOB M MHOTIA UMEIOT pe-
MIMBUpYIOIIKi xapakrep [3, 6, 8]. PaHee nnarHocTyeckue
kputepun CTX He OBUIM YETKO OmpeneeHbl, OMHAKO B Ha-
cTosiee BpeMsi MexXnyHapoIHBIM OOIIECTBOM MO M3YyYEHUIO
TOJIOBHOM 0OJIM TIPEAIOKEHBI KPUTEPUH, COTJIACHO KOTOPHIM
TaHHBIA IMaTHO3 00OCHOBAH TOJBKO B CIIyYasiX BBISIBICHUS
rpaHyjaeMbl (rpaHylieM) B HapyXHOW CTEHKe KaBepHO3HO-
IO CHHYCa WM B NMPOEKLUK BEpPXHEH ITa3HUYHOM 1IeIn Mpu
MPT ronoBHOro mMo3ra Ju0o Ipu npoBeaeHUK ouomncuu [7].
[Tpu mocTaHOBKE 3TOrO AMArHO3a CAEAYeT YYUThIBATh, YTO MO-
XOXHe KIMHUYEeCKUe PU3HAKK HAOJI0fat0TCs TIPYH OOJIBIIOM
KpyTe WHBIX HEBPOJMOTMIECKUX WJIM COMATUICCKUX 3a00IeBa-
HUH, TIPUBOASAIIMX K Pa3BUTHIO BTOPUYHOTO CUHIPOMA BEPX-
Heii TasHMYHOM 1eu. K MX 4mMcy OTHOCAT aHeBPU3MBI MH-
(bpa- wiu cynpakJIMHOMIHOTO OTAEJIOB BHYTPEHHEN COHHOM
apTepMu, KapoTHUAHO-KABEPHO3HBIE COYCTbSI, OPOMTANbHBIE
MMO3UTHI, TPOMOO3 KaBEpPHO3HOTO CHHYCa, THIEPTpOoQuIde-
cKre 6a3aTbHbIC ITAXUMECHUHTHUTHI, CAPKOMI03, TpaHyJIeMaTo3
BereHepa, y3e/1KOBbIii ToJMapTepuut u ap. [2, 3, 6,9, 11, 13].
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HocratoyHo penko CTX cuMyaupyroT epBUYHbIE U BTOPUYHbIE
(MeTacTaTuuecKue) OIyXonu B 001acTh rOJIOBHL. B aTHx ciyya-
SIX IEPBUYHBIE OMYXOJIM MOTYT UCXOAUTh U3 CTPYKTYP HEPBHOM
CHUCTEMBbI; OCHOBAHMSI BUCOYHBIX JOJICiA, OTAE0B TPOIHUYHOTO
HepBa (KOpellka, raccepoBa y3ia, nepudeprieckux BeTBei),
000J104eK OCHOBaHUSI ro0BHOTO Mosra. Mx rucronorust pas-
JIMYaeTcs: MpeobianaloT MEHUHTMOMBI Tela, OOMBIIUX U MaJIbIX
KPBITbEB OCHOBHOW KOCTM WJIM KaBEPHO3HOTO CHHYCa, pexe
BCTPEYAIOTCSI HEBPUHOMBI, HEHPOGUOPOMBI JTMOO IBAHHOMBI
[1, 2, 10]. B GoMbIIMHCTBE CAy4aeB 3T OMYXOJHU SBSIOTCS A0-
OpOKaueCTBEHHBIMU MEUICHHO PACTYIIUMU OOpPAa30BaHUSIMHU,
KOTOPBIE [0 MEPE CBOETO 3KCTPAaKPaHUATIBLHOTO PaclpocTpaHe-
HUS TIOCTENEHHO KOMIIPUMMUPYIOT COCYAUCTO-HEPBHBIIA MyYOK,
TIPOXOMSIINY Yepe3 KaBEPHO3HBII CUHYC ¥ BEPXHIOIO TJIa3HNY -
HYIO 1Ieb. Y psia MalMeHTOB epBUYHbIE OMYXOJHU B 001aCTH
roJioBbI co cxoxell ¢ CTX cuMnToMaTUKO MepBUYHO JTOKAJU-
3YIOTCSI BHE HEPBHOI CHCTEMBI: TIPUNATOUHBIX TTa3yxax, opou-
Te 00 KOCTSIX OCHOBaHus yepena. [ucTonorimyecky TakoBbie
OOBIYHO MpeCTaBICHbI 3T0KAYECTBEHHBIMUA HOBOOOPA30BaHMU-
MU (KapumHOMa, CapkoMa, MIOOIacTOMa), KOTOPbIe UMEIOT
OoJsiee ObICTPBI MHOUIBTPATUBHBINA XapakTep pa3BUTHs, MO-
paxasi yKa3aHHbIE BbIIIE YEPEMTHbIe HEPBBI MOCTE AECTPYKLIUU
KOCTHBIX CTEHOK [4, 9, 12].

MeTacTaTiaecKuii XapakTep OIyXoJeii IIpy JaHHOM! JIOKaJI3a-
LIUM MTATOJIOTMYECKOr0 MPOLIecca BCTPEYaeTCs MOUYTH B ITOJIOBU-
He Bcex cyvaeB. [Ipeo06ianaroT marMeHThl ¢ MeTacTa3aMy paka
JIETKMX, OpPOHXOB WM MOJIOYHOM Kene3bl. Pexke BcTpeyaroTest
CJIyyaud METAacTa3oB OITyXOJIEM MOYEIIOJIOBOM CHUCTEMBI, paka
TIPEJICTATENILHOM XeJIe3bl, KeTyI0UHO-KUIIETHOTO TPaKTa, Me-
na"omsl [1, 2, 4, 8]. B nmutepaType onmcaHbl eIMHUYHbBIE Ha-
OJII0JIEHUST METAcTa30B B 001ACTb TMepPeAHEN U CpelHeil ueper-
HOU SIMKHM KapIIMHOMBI THMYca, TnddHepeHINPOBAaHHOTO paKa
IIMTOBMAHOM Xene3wl [2, 13]. B 75% at1x ciydaeB MeTacTasbl
JIOKAM3YIOTCSl B TapeHXuMe 0a3abHbIX OTHEIOB BMCOYHBIX
noJieit, 00o0uKax Mo3ra (TUIa KapmHOMaro3a), KOCTSIX CBO-
JIa WM OCHOBAHMS Yeperia. Y 3THX IMallMeHTOB B 3aBUCMMOCTH
OT JIOKaJIM3allM1 MeTacTa3oB (OpOUTANBHOM WM Mapaceuisip-
Hol) Kinaccuyeckast kaptuHa CTX MoXeT TOMONHATBCS 001Ie-
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MO3TOBHIMM  CUMITTOMAMM, TEMUIIApe30M, OTHOCTOPOHHUM
CHIXEHUEM OCTPOTHI 3peHMst (CHUHOPOM BEepLIMHBI OPOMTHI)
[4]. Kpaiine penko CTX cuMyaupyloT OMyXoJd KPOBETBOP-
HBIX OPTaHoB (3KCTpaMey/UISpHBIE ILIA3MOLUTOMBI, MHO-
3KECTBEHHBIC MMEJIOMBI, TMMGOMBI). B 3TuX clyyasx KIMHM-
yecKasl KapTHHA Y MallMeHTOB, KPOME BOBJICUCHMST YEPEITHBIX
HEpPBOB, IOMONHUTEIBHO BKITIOYAET CHMIITOMBI ITOpPaXKCHIUS
KeyI0YHO-KUILEYHOTO TPAKTa, BO3NYXOHOCHBIX Ma3yX, JIUM-
ounHoM TKaHu U ap. [4, 11, 12].

Bribop Tepanuu mogoOHbIX OMYX0JIeii OKOHYATEIbHO He Ompe-
JeieH W JIeNaeTCsl UHAUBUAYAJbHO B KaXJOM KOHKPETHOM
Cclly4ae B 3aBUCUMOCTH OT pa3Mepa, JTOKAIU3alu1, TMCTOJIOTUU
OITYXOJIM, BO3pacTa MallMeHTa, HAJMYMsI COMYTCTBYIOLIEH Ma-
Tonoruu. B nutepaType mpemnoXkeHsl XMpypruaecKue MeTOIbl
yIaJieHus TAKUX OMyXoJed pa3MuIHBIMU AOCTYTIAMU (B T.4. 9H-
JIOHA3aJIbHBIM), PATMOXUPYPIUS, PaIMOTEPAITs, TIOJIUXUMKO-
Teparnus ¥ CUMIToMaTiieckas teparnus [1-6, 8—13].

Kpaiinss penxocTb my6inMKauuil B OTeUECTBEHHOM U MUPOBOIA
JIUTEpAType CIYYaeB OMyXoJieli roJI0Bbl, KOTOPBIE MPOSIBISINCH
HEBPOJIOTMYECKUMU cCUMNTOMaMu, umutupyromumu CTX, mo-
OyAMIM TIOAETMThCS MHOTOJIETHMM OIBITOM TWArHOCTUKU U
JiedeHus1 15 ManueHToB ¢ 3TUM JMarHO30M, COIOCTaBUB COO-
CTBEHHbIE PE3YJIbTaThl C JAHHBIMU COBPEMEHHOM JTUTEPATYPHI.

TTanuenTs! 1 MeTOIbBI

B nepuon ¢ 1991 mo 2013 rr. (B TeueHue 24 net) Bo I1-M HeBpo-
JIOTUYECKOM U HEHPOXUPYPTIICCKOM OTHEICHUSIX S-if KITMHU-
JecKoi 00TbHUIIBI I. MMHCKa MBI HaOmogany 170 manueHToB
¢ KJIMHUYECKUMM TIPOSIBJICHUSIMU, XapakTepHbiMu i CTX.
Cpenu Hux B 15 (8,8%) HaOMOAEHUAX TPUYUHAMY Pa3BUTHUS
HEBPOJIOTUYECKUX CUMNITOMOB, cumyaupyomux CTX, Obum

QOnyxom TOn0BbI, UMUTUpYIOLLME CHHAPOM ToNOCk—XaHTa

TepBUYHBIC MJIM BTOPUYHEBIE (METAaCTATUYECKIE) OITYXOJIH TO-
JIOBHOT'O MO3Tra, KOCTeii OCHOBaHUS yepena, opouT 1100 mpu-
JaToyHbIX na3yx. C MIMarHOCTUYECKOM 1ieJblo BCEX MallMeHTOB
MOIBEPTaId KOMIUIEKCHOMY COMATHYECKOMY M HEBPOJIOTH-
YEeCKOMY OCMOTpY, Ja0OpaTOpHOMY W MHCTPYMEHTAILHOMY
(peHtreHorpamma ierkux, Y31, oudbporactpoayoaeHOCKOus,
KOJIOHOCKOITHUS 1 JIP.) MCCIIeIOBAaHUSIM BHYTPEHHUX OPTaHOB Ha
MpeaMeT OHKOIOMCKa. [Ipy HeoOXOMMMOCTH TIPOBOAMIN KOH-
CYJIbTAllUM CMEXHBIX CIIEIMATUCTOB; TeparneBTa, OTOJapMH-
rojiora, TeMaTojiora, ypoJiora, oHKojiora. OUeHUBAIM COCTOSI-
HUe TJ1a3HOTO JHA, IIPOBOIWIN o(TaabMoMeTpHio 1o [epTento
JUISL OTIpeJieNieHHs] BBIPaXXEHHOCTH 3K30(TalbMa B MUJUTUME-
tpax. [IpoBOOWIM CITUPATBHYI0 KOMIIBIOTEPHYIO TOMOTpaduio
(CKT) na ammapare Light Speed Pro 32 (GE MEDICAL
SYSTEMS), MPT-uccnemnoBaHue roJoBHOr0 Mo3ra 1o CTaH-
JapTHBIM TIpOrpaMMaM, a TaKXe MAarHHTO-Pe30HAHCHYIO
(MP)-anruorpacuto Ha anmapate Vista Polaris (Picker, CIIIA)
C HampspxkeHueM MarHuTHoro 1ot 1 Tn. B matu ciyyasx mpo-
BOIIMJIM TUCTOJIOTUYECKOE MCCIIeIOBaHKE MaTepuaa, oTyJeH-
HOT'0 MHTPAOIIEPAIIMOHHO WJIM IIPY IIPOBENCHUN OMOTICHH.

Pe3ynbratni u 00cyxenune

B cBomHOI#1 Tabm. 1 TIpencTaBaeHB! HeMorpaduuecKre JaHHbBIC,
KJIMHUYECKKE CUMIITOMBI Y 00CJIEIOBAHHbIX MTALIUEHTOB, JIOKA-
JI3aIUS Y TUCTOJIOTHST OITYXOJTH, @ TAKKE METOMBI JIEUCHMS.

Kax crenyer u3 Tabin. 1, B uccnenoBaHHOM rpymme ObL10 9 XeH-
IMH M 6 MYXYWH, CpedHMii Bo3pacT coctaBui 59,0 Jet.
B 10 (66,6%) ciydasx MaTtoJOrMyecKuii MpoLecc HOCUI Tep-
BUYHBINA, a y 5 (33,4%) malueHTOB — METacTaTHYeCKUi Xa-
paxTep co cleayloleii IoKamM3alueii paka: MoJIoyHast xxene3a
(2 yen.), 6ponxu, mpoctata U MeaaHoMma (rmo 1 yen.). Ilep-
BUYHBIE OIYXOJM TOJMOBHOrO Mo3ra, mMurtupytonme CTX,

Tabnmua 1: ﬂemorpad)mqecme [NIaHHbIE, KNUHUYECKNE NPOABNEHIS, NOKaNN3aLIM] ONyX0NK, TUCTONOTUS 1 BblﬁpaHHbIVI METOA, NEYeHna y 06CNE10BaHHbIX NALMEHTOB.

BoeneyeHune yepenHbix HEPBOB,
Mon, Bo3pact Jlokanuzauus onyxonu Tuctonorus Mertop nevyeHus
KJINHNYECKUE NPOSIBJIEHUS
M., 57 net I, V1", VI cneBa, ak30¢pTabM KPbISIO KIMHOBUHOMN KOCTU nmmdoma noNMXUMmMoTEpanus
M., 60 net Il, IV, V1, VI cneBa, ak3odTansm KPbINIO KIMHOBUAHOM KOCTU HeBpPMHOMA yaaneHue onyxonu
X., 40 net I, IV, V1 cnpasa, ak30pTasibm KPbIIO KIMHOBUAHOMN KOCTU MEHMHI1oma raMmma-HoX
X., 60 net I, IV, V1 cnpaga, ak30dpTansm napacennsipHas obnactb MEHUHTMOMA yaaneHue onyxonu
X., 58 net ll, V1 cnpaga, ak30¢pTansm BUCOYHas ponsi MEHUHI1oma yaaneHue onyxonu
X., 78 net lIl, V1, VI cnesa, ak3odrasnbm, xemo3 peLueTyatas KocTb, 0pbuTa, HOCOBas MONOCTL - CUMNTOMATUYECKOE
X., 81 rog I, IV cnpasa KPbIIO KIMHOBMAHON KOCTW, OCHOBHAsA nasyxa - CUMNTOMATUYECKOE
X., 87 net I, V1, IV, VI cnpaga, ak30dTanbM, XeMo3 opbuta - CUMNTOMATUYECKOE
M., 46 net I, IV, V1, VI cneBa, 3k30¢pTanbm, Xemo3 opbuTa, pelleTyaras KocTh - CUMINTOMATNYECKOE
X., 61 rog I, IV, V1, Vl cnpaga KPbISIO KMHOBWAHON KOCTH - CUMMTOMAaTNYecKoe
paK MOJIOYHOA Xenesbl, MeTacTasbl
X., 52 roga II, I, IV, VI cneBa o - CUMMTOMATNYECKOE
B KABEPHO3HbI CUHYC, OCHOBHYIO Nasyxy
aK MOJTOYHOM Xene3bl, METacTasbl B KOCTH
X., 53 roga lIl, IV, V1, VIl cnpaga, 3k3odTanbm P - CUMMTOMAaTNYECKOE
0CHOBaHUS Yepena
M., 19 net Il, IV, V1, VI cneBa, ak3odTanbm MeJlaHOMa KOXM, MeTacTa3 B opouTy - CUMMTOMATNYECKOe
M., 66 net lIl, IV, V1, VI cnpaga, ak3odTabm pak B6pOHX0B, METACTA3 B TENO KMHOBMAHOMN KOCTM - CUMMTOMAaTNYECKOe
pak npocTathbl, MeTacTasbl B KOCTM OCHOBaHUS
M., 68 net lll, V1, VI cnpasa, ak3odtasnbm, Xxemos - CHUMMTOMATUYECKOE
yepena, Ta3a, N03BOHKM

*V1 — 1-q BetBb V Napbl YepernHbiX HEPBOB.
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Yale UCXOAWIN U3 OOJIBLIOTO M MalOro KPbUIbEB MO0 Tea
KJIMHOBUIIHOW KOCTH, pexXe M3 MapacesIsipHOi 001acTu miu
0asabHBIX OTHEI0B BUCOUHOM moin. Y 3 (20%) mauueHTOB
OIyXOJIb MEPBOHAYAIBHO ObLIa JIOKATM30BaHA BHE CTPYKTYD
HEepBHOI1 cucTeMbl (0pOUTa, STUYCHKY MPUAATOIHBIX 1a3yX), HO
3aTeM MpU MHTPaKpaHWAJbHOM MHBAa3WBHOM DPOCTE BbI3Basa
MOpaXeHUe YeperHbIX HEPBOB, MPOXOAIIUX Yepe3 BEPXHIOK0
[JTa3HUYHYIO IIeNb, a TaKXKe MPOSBISACH 3aTPyTHEHHUEM HO-
COBOTO JIbIXaHUsI, HOCOBBIMU KPOBOTEUCHMSIMU U CHIXKEHUEM
3peHusl.

OCHOBY KJIIMHUYECKOM KapTUHBI Y BCEX MAIIMEHTOB COCTABUIN
IJ1a30[BUTaTeIbHbIE HApYIIeHUs! (IUTUIONUsI, CTpabu3M, orpa-
HUYEHUe ABKEHMS I1a3Horo s60Ka) 3a cuet nopaxeHus 111,
IV u VI naps! yepenHbIx HEPBOB C OHOW CTOPOHBI (CleBa WK
CIIpaBa), HO B Pas3IMYHbIX coueTaHusix. B 13 (86,6%) cnydasx
HaOJIofaI TUIIMYHBIA HelponaTUyeckuil 60ieBoil CHHAPOM
MIPEUMYIIIECTBEHHO B JIOOHOW 00acTH, BapbUPOBABIIMI IO
UHTEHCUBHOCTU OT JIETKOTO O PE3KO BBIPAXEHHOTO 3a CYET
nopaxeHusi I BetBu TpoiiHuuHoro Heppa (V1). Tommyecku
MIOJIHBIA OJHOCTOPOHHMI CHHAPOM BEpXHEW NJIa3HOM LIEIn
y 00CIeqoBaHHbIX MALMEHTOB OBLT TOJBKO Y 7 well. (46,6 %),
B OCTaBIIMXCSl CIyyasix OH HOCWJ TMaplMaJbHbIA XapakTep.
Kpome storo, y 12 natueHToB ¢ onyxoismu (80%) Habmonaics
aKk30¢TabM, y 5 ven. (33,4 %) — xemo3, y 1 ven. (6,6%) — cHu-
xenue 3peHus, uto mist CTX HexapaktepHo. Bo Bcex ciyyasix
JIMAarHO3 OTyXoiu ObUT moxTBepxaeH mpu mposeaeHuu CKT
(MPT) ronoBHoro Mo3ra. Iucronorust omyxoneil 1Mo pasHbIM
MpUYMHAM Oblla M3yyeHa TOJbKO Y 5 MalMEeHTOB: U3 HUX B
3 cyyasix xapakTep MUKPOCKOTTMYECKOI KapTHHBI COOTBETCTBO-
BaJl MEHUHTUOME, O | ciydato — HEXOIXKUHCKON TuMbome U
HeBpuHOMe. B 3-x cityyasx ObL10 Mpou3BeicHO TOTaJIbHOE yia-
JIEHWE OITyXOJIU TTyTeM KPaHMOTOMUY 4Yepe3 MOIBUCOYHBIH 10-
CTYII, Y OTHOI1 MALIMEHTKN — C TIOMOII[bIO TAMMA-HOXa, Y OJHO-
0 YyesioBeKa MCIOMb30BaHa MOJMXUMUOTEpPANUs, Y OCTaIbHBIX
TIAIMEHTOB MTPOBOIMIACH TOIBKO CUMITTOMATUYECKAS TEPATTHS.

Bribop HamboIee paTnKaabHOTO XMPYPIHICCKOTO METOIA Jie-
YeHUsI, 10 HallleMy MHEHMIO, 3aBUCHUT OT MHOXeCTBa (haKTOPOB,
HO B MEPBYIO O4Yepeb OT Pa3MEPOB M JIOKATM3AIUHU OIyXOJIH.
[Tpy rIyOMHHOM pPacIOIOXEHUH, BOBICUCHIH B ITATOJIOTIYC-
CKUI1 MpolLIecC CTBOJIA TOJOBHOTO MO3ra MM OOJBIIOM 00beMe
OITYXOJIY 11e1ec000pa3HO MPOBOAUTH MapIMalbHOE YIaNeHue,
a HepeOKO — TONBKO e¢¢ OMomcuio. MBI COMMOapHEI C MHe-
nueM B. Beraldini u coaBrt. [6], 4TO y HEKOTOPHIX MALIMEHTOB
yIaJaeHue OMyXoau Moqo0HOI JIOKaIM3aluy HeOOIbIINX pa3-
MEpOB MOXKHO ITPOBECTH C IIOMOIIBIO SHIOCKOIIA, MUCITOIB3YS
TpaHCHa3aJbHBIN JOCTYM. Psin mcciemoBateneit peKOMEHIYIOT
WHBIE XUPYPTUUECKHE TOCTYIEL 1) TpaHCMaKCHJIISIPHBIA 9KC-
TpagypaNbHbIA, OCOOCHHO IS HEBPUHOM C He3HAUUTEIBHBIM
MHTpaKpaHUATbHBIM pacrpocTpaHeHHeM; 2) T0OHO-BUCOYHBII
MHTPanypaJbHBIN TP OIYXOJISX ¢ HEOOJBIINM 3KCTpaKpaHH-
QTBHBIM POCTOM; 3) TPECUTMOBHUIHBIN B KOMOMHAIINY C TPAHC-
MaKCUJUISIPHBIM [2].

B vactu cayyaeB (pu MasiblX pa3Mepax OIyXoJu) albTepHaTh-
BOU XMPYPTIMIECKOTO BMEIIATETHCTBA MOKHO pacCMaTpPHUBaTh
PAIMOXUPYPIUIO C MOMOILbIO TAMMA-HOXa, OIHAKO B HAILER
CTpaHe 9TOT METOJI JICUCHMSI TI0Ka LIMPOKO He AocTyreH. [Ipu
reHepaIn30BaHHOM OHKOJIOTMYECKOM ITpoliecce (MHOXECTBEH-
Hble METACTa3bl B TOJIOBHOM MO3T MJIM KOCTU Yeperna) CUMTaeM
OIePATUBHOE BMEIIATEIbCTBO HE MOKA3AHHBIM.

HJ’[H WTIOCTpalliu 0COOEHHOCTEH KIMHUYECKOI KapTHUHLI,
JIOKaIM3aluu W TUCTOJOIMH pPa3jTUYHbIX BUI0B or[yxoneﬁ B
obnacTu T'OJIOBBI, KOTOPBIC POABIATNACH KIMHUYECKMUMU CUM-
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ntoMamu, cumyaupys CTX,
MPUBOAUM HECKOJIBKO KIH-
HUYECKUX MPHMEPOB.

Hayuenmxa II., 78 ner,
MOCTYIIJIA B HEBPOJIOTH-
9ecKoe OTHENeHHE C Kalo-
0aMu Ha yMepeHHble 001
B obiactu opOUTHI M Jiba
ClieBa, YYBCTBO  «BBIINHU-
paHus»  JICBOTO  IJIa3HO-
ro s010Ka, JBOGHHE TIpU
B3IJISAZIE BO BCE CTOPOHBI, 3a-
JIOXEHHOCTb ¥ HEMOCTOSH-
HOE KPOBOTEUYEHWE U3 JIEBOI
MOJIOBUHBI HOca. bosbHa
OKOJIO Mecsilja, Koraa To-
JIOCTPO Pa3BUIIOCH JBOCHUE
npeaMeToB BieBo. CrycTs
2 Helead MPUCOSTMHUIUCDH
00/, BHIISTYMBAHKE JIEBO-
0 TJIa3HOTO S10J10Ka U MTO3.
B teuenue mocnenHux 6 Mec oTMeYasa 3aJl0XEHHOCTb U Kpo-
BOTEUYEHUS M3 HOCa ClieBa, 3HAYeHWsT KOTOPOMY He TIpHiaBaa.
N3 npyrux 3abojieBaHMIl OTMEYAET MIIEMUYECKYIO 0OJI€3Hb
CepaLa, MapoKCU3MAJbHYIO MEPLIATENbHYI0 apUTMUIO, apTe-
PUMANBHYIO TUTIEPTEH3UIO, ANIMeHIIKTOMUIO, ITOTUIISKTOMUIO
Hoca ciea. [Ipu moctyrieHuu obliiee COCTOSHKUE YAOBIETBO-
putenbHoe. [TalMeHTKa MoBbIlIeHHOTO MUTaHus. BapukosHoe
pacIIipeHre BeH HIDKHIX KOHEYHOCTel ¢ TpO(UIeCKUMY Ha-
pylIeHMAMHU KOXu. AprtepuanbHoe mapieHue 140/80 mm pt.
cT., mynbe 50—56 B 1 MuH, puTMuuHbIiA. HeBponornuecku: B
CO3HAHMHU, OPUCHTHPOBAHA B MECTe M BPEMCHM, KOTHHTHB-
Hble (DYHKIIMM HE3HAYUTENBHO CHIDKEHBI M COOTBETCTBYIOT
BO3pacTy. Dk30(TanbM cieBa A0 22 MM, nTo3 ciaesa IV cre-
MeHW U BhIpaXeHHBIN xeMo3 JieBoro Beka (puc. 1). He moBo-
JIAT JIEBOE IJIa3HOE S0JI0KO KHAPYXW, BHYTPb, BBEPX. 3pauku
D=S. YMmepeHHast 00Jb Mpy ManbhalMyu B TOUKe Bbixoma I-it
BETBYM TPOMHMYHOTO HepBa CJieBa M TMIECTE3US B 3TOM JEp-
Matome. Cuia B KOHEYHOCTSX JOCTATOYHAS, MBIIICUHBIHA
TOHYC He M3MeHeH. Iltybokue pedekchl Ha HOrax He BbI3bI-
BAIOTCS, OUCTANBHBIA THUI PacCTPOMCTBA UYBCTBUTEIBHOCTH
[0 THUIY <«HOCKOB», MATOJOTMYECKMX CTOIIHBIX 3HAKOB HET.
KoopaunHauusi He HapylieHa. OOILEKIMHUYECKUI aHaU3
kposu: COD — 28 mm/4, reMornoouH — 129 r/x, Tpombo1m-
bl — 249%10%/71. BroXMMUYeCK1it aHaTN3 KPOBU: MOYEBHUHA —
9,8 MMonb/11, KpeatuHUH — (0,1 MMOJIb/J1, OCTaJIbHbBIE TIOKa3a-
Tean B HopMe. OKYIUCT: Ha TJIA3HOM JTHE OVCKU 3PUTETBHBIX
HEPBOB OJICTHO-PO30BLIC, YSTKUE, APTEPUU U BEHBI PacIIMpe-
HBI, U3BUTHL. KOHCYIbTaLIMs Top-Bpayva: jieBast MOJIOBMHA HOCA

puc. 1: Maupentka LL., 78 ner, ¢ auarHo3om;
OMYXoNb  KNMHOBWIHOI Nasyxu ¢
POCTOM B MOIOCTb HOCA ¥ BEPXHIOK
FNA3HIMYHYIO LWENb CReBa.
(OTMeYaITCA NOMHbIA MTO3, 3K30(TALM
NIEBOr0  rMasHoro S0NI0ka,  BbIPAXEHHbIil
xemo3. [lpoBeeHa TamnoHaga MoAOCTH
HOCA B CBS3Y1 C KDOBOTEYEHYEM 13 OMYXOH.

puc. 2: MPT ronoBHOMO MO3ra C KOHTPACTUPOBAHUEM (MALMEHTKA Ha puc. 1).
A, b: obbemHoe 00pasoBanue YKasaHHOM BbiWE JIOKANM3ALMM DPa3MEpaMM
36%53%57 MM (CTpenku).



OPUTMHAITBHBIE CTATBIA. KnuHwyeckas HeBponorust

00TyprpoBaHa OOBEMHBIM 00Opa3oBaHUEM OJIEAHO-PO30BOTO
1IBeTa, KOTOpOe KPOBOTOUMT Ipu KoHTakTe. MPT rojoBHOrO
MO3ra: B TMPOEKIIMU PelIeTIaTol KOCTH C paclpocTpaHEeHUEM
Ha JIEBYIO OpOUTY, JieBbie OTIEbI TIOJIOCTH HOCAa U MHTPAKpa-
HUAIbHO B IPOCBET BEPXHEil INIA3HUYHOIA 1LEU OMpeenseTcs:
MaccuBHOE 00BbEMHOE 00pa3oBaHue pasMepaMu 36x53%x57 mm,
HakaruiMBatouiee KOHTpacT (puc. 2). OHKOMOMCK He BbISBUI
HOBOOOpa30BaHMII BHYTpeHHMX OpraHoB. OcMOTpeHa IOp-
OHKOJIOTOM, PEKOMEHIOBaHA CHMIITOMATUYECKas Teparus
C YY4eTOM BO3pacTa M COIYTCTBYIOIIEH CEpAeYHO-COCYIUCTOMN
MaTOJIOTHHU. YMepiIa goMa cirycts 10 mHelt mocie BBIUCKH.

Takum 00pa3oM, Y MalMEHTKU BepOSATHO OblTa pakoBas OITy-
XOJIb, TIPEATOTOKHUTEIbHO MCXOASIIAS M3 PEelIeTIaTOM KOCTH
(WM KTMHOBUIHOM IMa3yxu), KOTOpas MpU OBICTPOM 3KCTpa-
KpaHUAJTbHOM MH(DUIBTPATUBHOM POCTE OOHApYXKeHa MpU BU-
3yaJbHOM OCMOTpE B IOJIOCTU HOCA, TPOSIBIISSICh KPOBOTEUE-
HueM. MIHTpaKpaHWATbHEIA POCT OMYXOJIM BBI3BAJT MOPAXEHUE
YepeNHbIX HEPBOB, MPOXOMSIINX Yepe3 BEPXHIOW TIa3HUIHYIO
nrenb cieBa (I-s BeTBb TPOMHWUYHOTO HEpBa, OTBOISIINIA, Ya-
CTUYHO TJIA30IBUTATEIbHBIA HEpPBHI), a TakkKe 3K30(DTalIbM
U 3aTpyIHEHUE BEHO3HOTO OTTOKA (TPOSBMBIIEECS XEMO30M)
13 JieBoii opOuThl. TakKe y MalMeHTKH BBISBIEHA CEHCOPHO-
apediekTopHas (IapaHEeOILIACTUYECKAs?) ITOJMHEBPOIATHS
B KOHEYHOCTSIX. B TaHHOM cly4yae oIyXoJb B 00JIaCTH T'OJIOBBI
TIepBOHAYAJILHO ObLIa PACITONOXEHA BHE HEPBHOM CHCTEMEI, HO
TIPY YBEIMUCHUU B pa3Mepax BbI3Baja KIMHUYCCKUN CHMIITO-
MOKOMIIIEKC, XapakTepHsiii mist CTX.

Ilayuenmka b., 53 Toma, TOCTyIUIa B HEBPOJOTMYECKOE OT-
JeNieHue ¢ XKajobaMy Ha OIyIleHWe BeKa CJIeBa, IBOEHME TIPU
B3IJISAZIC BO BCE CTOPOHBI, MHTCHCHBHYIO 00JIb B JIOOHOI 0011a-
CTHU cJIeBa, 0011y c1ab0CTh, MOXyJaH!e, OTCYTCTBUE allleTHTa.
Cyuraet ce0s1 00IbHOM B TeUeHUe 3 Hell, Koraa ocTpo Ha (hoHe
TIOBBIIICHNS apTepHanbHOro maBiaeHus mo 150/80 MM pr. cT.
CHayvaJia pa3BUJIOCh IBOCHHUE, & YePEe3 HECKOJIBKO THEI OIMyCcTH-
Jioch JieBoe Beko. C 1ofo3peHrneM Ha MUACTeHHUIO aMOYTaTOPHO
Ha3HavYeH KaauMuH 180 MT/CyT, ITocIe 4ero oTMevana KpaTkoB-
PEMEHHOE YIy4lIeHHe, HO 3aTeM IMPUCOECIMHUINChH BbIpaXKeH-
Hble 00J11 Bo J10y cneBa. [Ipu npoBeaeHuu ambynatropHo MPT
TOJIOBHOTO MO3Ta IIaTOJNIOTUH He BBIABICHO. [ocmmTanmm3mpo-
BaHa B IJIaHOBOM mopsiake. M3 paHee nepeHeceHHBIX 3a00J1e-
BaHMI: paK MpaBoOil MOJIOYHOM KeJie3bl ¢ KOMOMHMPOBAHHBIM
JIeICHIEM T10 3TOMY ITOBOY (MAaCTIKTOMUS, XUMHO- 1 JIydeBast
Tepanus) 2 roga Hasan. HaOmiomaercst onkonorom.B mocnen-
HUEe HECKOJIbKO MeCsIeB OTMevaia oOIIyio ¢l1abocTh U ToTe-
pio amretuta. [1py MOCTYIUIEHNH 00IIee COCTOSHIE OOIBHOM
yIOBJIeTBOpUTENbHOE. [lallMeHTKa TOBBINIEHHOTO ITUTAHUSI.
KoxHbie mokpoBsl OeaHbie. Ilepudepuyeckue aumbarnye-
CKUE Y37IBI He YBemIeHbl. ApTepraibHoe napieHue 120/80 mm
pT. cT., myabc 80 B 1 MyuH, puTMUuHEIiA. HeBponornyecku: B co-
3HaHWM, OPMEHTHPOBaHa, afiekBaTtHa. YepermHble HEPBHL: MTO3
II crerrenwn cireBa, nerkwii (21 MM) 3K30(hTanbM, IBIXKCHUS JIe-
BOT'O IJIa3HOTO SI0JI0KAa OrpaHMYEHBI BO BCE CTOPOHBI. 3pavyku
S>D, peakist 3paukoB Ha CBET COXpaHeHa. YMepeHHas 00-
JIe3HEHHOCTh TIPH TTAJBIIAIIMK B TOUKe BbIXoma | BeTBU Tpoii-
HUYHOTO HepBa ClieBa U TMIecTe3usl B 3ToM nepMaroMme. Cuna
B KOHEUHOCTSIX JOCTATOYHAsI. MBIIICUHBI TOHYC He M3MCHEH.
KoneHHble, axiUIoBE pedeKChl PaBHOMEPHO OCIAONICHEI,
JyBCTBUTEILHOCTh He HapymieHa. KoopmiuHaTopHbIE MpPOOBI
BBITIOJTHSICT VIOBJICTBOPUTEIILHO, B ITpoOe Pombepra yeroitunba.
O6mexmHnIecKuii aHamm3 Kposu: COD — 22—-28 mm/4. bro-
XMMUUECKW aHaIu3 KpOBU: JakTaTaeruaporeHasa — 2855 ME
(nopma 10 400 ME), C-peakTuBHbBII 6e0K — 4+, ocTalbHbIE
mokazatenn B HopMe. OKyJIMCT: Ha IJIa3HOM THE IUCKH 3pH-
TeJbHBIX HEPBOB THIIEPEMUPOBAHbI, OTEUHBIE, KOHTYPHI pa3-
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QOnyxom TOn0BbI, UMUTUpYIOLLME CHHAPOM ToNOCk—XaHTa

puc. 3: CnupanbHas KT ronosHoro Mo3ra naumentku b., 53 roga, ¢ anarHo3om:
paK NpaBoil MOMOYHOA Xenesbl (COCTOSHME mnocne KOMOMHUPOBAHHOMO
NEYEHMA) C MHOXECTBEHHBIMM METACcTa3aMu B KOCTU CBOAA W OCHOBaHMS
Yepena.

A, B: B0 BCEX KOCTSX CBOAA M OCHOBAHWA yepena, GOMblUE CeBa, BbiBASIOTCS

MHOXECTBEHHbIE MENKVE 04aryl IECTPYKLMM (CTPenku).

MBITBI, TIEPUIATTMIIIIPHO KPOBOM3NUSHUS, OONee OOIIMPHEIE
Ha JIEBOM IJ1a3y, apTepUHU CYKEeHbI, BEHbI PACIIMPEHBI U U3BUTHI.
CrnupanbHast KT Bo Bcex KOCTSIX CBOJIa M1 OCHOBaHMS yepera,
OoIbllie ClIeBa, BBIABISIOTCS MHOXECTBEHHBIC MEIKHE O4Yaru
ngectpykuuu (puc. 3). OcmorpeHa B HUUM onkosioruu; B cBsi3n
C PacHpOCTPaHEHHOCTHIO MATOJOTMYECKOTO Mpoliecca pPeKo-
MEHIOBaHa CUMIITOMaTHYeCcKas Teparmsl.

Takum 00pa3oM, y MalMEeHTKH Yepe3 2 rofa mocjie KOMOMHM-
POBAHHOTIO JIEYEHMsI paka MpaBoit MOJIOYHOM Xese3bl Habo-
JIaJIoCh TIPOTPECCUPOBAHUE TIPOIIECCA B BUIE MHOXECTBEHHBIX
METacTa30B B KOCTH CBOIAa M OCHOBaHMS Yepera, KOTOPBIC
KJIMHUYECKU TPOSIBUIMCH CUHAPOMOM BEpXHEl TIa3HOIA 1eu
cieBa (ToTajqbHasd OQTAIbMOIUIETHS, 3K30(TaabM, XeMO3)
1 JIMKBOPOIMHAMMIECKIMHI HAPYIIEHUSIMU TIPU MHTAKTHOCTH
BELIIECTBA T'OJIOBHOTO MO3ra. B nutepaType aHaJorMyHble Ha-
OJTIOIEHUST OTIUCAHBI Y TIALMEHTOB C PAKOM JIETKUX, KapIIMHO-
MOi1 TMMyca U MenaHoOMOU. Bce mccnemoBartenu nomyepkrBa-
0T Y 3TUX MALMEHTOB 0oJiee ObICTPBIN MPOrpece KIMHUYECKUX
CUMITOMOB U Xy[IIWii mporHos [1, 4, 8, 13]. Beibop Tepanuu
METacTa30B B 00/1aCTb NIepeAHEN U CpPeNHEN YepemHO-MO3TOBbIX
SIMOK MOXET OBITh ClieJIaH HE TOJIbKO B M0JIb3y CUMIITOMATHYE-
ckux MeTofioB. [TpemioxeH Takke MyJIbTUMOIATbHBIA TTOIXO0]
B BUJIe KOMOMHAIIMM XUMUOTEPATTUN U JIy4eBOU Tepanuu mep-
BUYHOH OMyX0JU, KOTOpast COYETAETCs C MUKPOXUPYPTUYECKOIA
pe3eKuell U Mocnenyoeil cTepeoTakCu4eckon panuoTepa-
nueit metacTasos [12, 13].

Tayuenm B., 57 net, Haxoouiics Ha JICYEHUU B HEBPOJIOTHYE-
CKOM OTIEJEeHUM IBaXbl. 3a00Jea ocTpo 0e3 BUIMMON MpHU-
YUHBI, KOT/JIa IOSIBUJIUCH OOJTH B IOOHOI 00J1aCTH ClieBa U IBOE-
Hue. CrycTs HECKOJNBKO JHEH MpU IMEpBOi TOCTIMTANU3AINK
oTMeyJaJicsl MTo3 cieBa | cTemeHM, cxomsiieecsl KOCOIJa3ue,
OTpaHWYEHUE OTBENEHUsI JIEBOTO TJIA3HOTO SI0JI0Ka KHAPYXH,
yMepeHHasi 00J1€3HEHHOCTb TIpY MajbMalii B TOUKE BbIXOIA
I BeTBM TpoiiHMyHOro Hepsa cieBa. MPT rojoBHoro Mosra
n MP-anruorpadus He BBISIBUWIM MATOJOTHU. [IMarHOCTUpO-
BaH MAVOINATUYECCKUI CUHAPOM BEPXHEM IJIa3HOM ILLIENN CIIEBa,
Ha3HayeH MpPEIHU30JIOH B 103¢ 1 MI/KT Macchl 10 aJIbTepHHU-
pytomieit cxeme 6e3 ahdexra. CrycTst MecsIl TTOC/e BBIMUCKU
COCTOSIHME YXYIIIUJIOChH: YBEIMYMIUCH 00MM B JIOOHOH 006-
JIACTH, YCYTyOWIMCh TIJIa30[BUTATeIbHbIE HAPYLICHMS, TIPH-
COEIMHUITUCH YYBCTBO «BBIMTMPAHMSI» JIEBOTO TTA3HOTO 510J10Ka,
ChIlb HA TYJIOBUIIE M MEPUOANYECKOE TOBBILICHUE TeMIIepa-
Typbl Tena a0 38°C. [1py MOBTOPHOI TOCTIMTANIU3AIMU COCTOS-
HUE MalueHTa ObUIO YIOBIETBOPUTEIbHBIM, CO3HAHUE SICHOE.
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. mdoma.

A-B: B poexLyv TeNa 1 Kpblia OCHOBHOI KOCTW CIIEBA OMPELENAETCH U30MHTEHCUBHOE
Ha T, oBbemHoe 00pasosarue 37x20x15 MM C PAcTpOCTPaHEHEM B MeuanbHbie
0T0e/bl CPenHelt YePEnHOiA MKV, HAKaNAMBAIOLLEE KOHTPACT (CTPENKM); CUGOH NIEBOM
BHYTPEHHEH COHHOI apTEpUN BIIETEH B CTPOMY OMYXOIX.

Ha xoxe TymoBuia MejiKas paclipOCTpaHCHHAs CHIb. YBe-
JIMYEHBl M CJIeTKa 0OJIe3HEHHBI INeiHbIE M HATKIIOUNYHbBIE
miMbarnieckue y3ibl. [leyeHb MpW Taibllalldd BBICTYIIAeT
Ha 3 cM M3-TIom Kpas pebepHoit ayru. HeBpomornuecku: mTo3
cnesa IV crenenu, cxonsieecst Kocoraasue, He OTBOIUT JIEBOE
IJ1a3Hoe SI0JI0KO KHApYXH, B OCTAJIbHBIX HAITPaBICHUSIX TBUKE-
HUSI He OTpaHn4eHbl. DK30(hTambM cinesa 22 M. 3pauku D=S.
VYMepeHHast 00Jb P MaNbIIalld B TOYKE BbIxoma I-ii BeTBU
TPOMHMYHOTO HEepBa ClieBa U TUIIECTE3USI B 3TOM JIEPMaTOME.
O6mmit ananmu3 kposu: COD — 35 Mmm/4. UMMyHOTIOTHYECKOE
HCCIENOBAHNE KPOBM METOIOM IIPOTOYHOM IMTO(II0OpOME-
TPUM BBISBAJIO COYETAHHE MOHOKIOHAIbHBIX aHTHTEN CII, |
u CII ,, — 1,3% nua3maTuyeckux KieTok 6e3 Npu3HaKOoB KO-
HanbHOCTU U anbdal-dperonporent. [Ipu Y3U u KT opranos
TPYIHOI KJIETKU M OPIOLTHOM TI0JIOCTH YBEJIMYECHBI Celie3eHKa,
TIMMOY3THl CPEeNOCTCHMS, KOPHEH IIeTKHX, 3a0pIoIIMHHEBIE
1 ToaB3a0IIHbIe TuMbOoy3asl. MPT rogoBHoro Mo3ra: B mpoek-
IIMM TeJla ¥ KPblIa OCHOBHOM KOCTH CJIEBa OTPENeIIeTCs N30-
uHTeHcuBHOe Ha T, 00beMHOe oGpasoBaHue 37x20x15 MM ¢
pacIpocTpaHEHUEM B MeIMAaIbHbIE OTAE/IbI CPEIHEH YeperTHoi
SIMKY, HakarmauBatollee KoHTpacT. CudoH JieBoil BHyTpeHHe
COHHOI apTepyH BIUIETCH B cTpoMy orryxonu (puc. 4). Ocmo-
TPEH IeMaToJOroM, OHKOJIOTOM. BrImonHeHa Ouomcus omyxo-
JIM Y HAAKJTIOUMYHOTO IuMdaTruyeckoro ysia. B odboux ciyya-
SIX TUCTOJIOTUYECKAsT KapTUHA COOTBETCTBOBAIA B-KieTouHo
KPYIMHOKJIETOYHOM HeXOKKUHCKOM 1uMpome (puc. 5). Tlepe-
BeneH B HUU onkomoruu, rae mpoBeaeHo 3 Kypca XUMHOTe-
parm; ukinodocdan, MabTepa, TOKCOPYOMIINH, BAHKPECTHH,
MpeTHM30JI0H. M3BeCTeH KaTaMHE3 B TeUeHME 8 MeC: COCTOSIHUE
MalyeHTa yayqmioch, HabIloIaeTcs MOMHBIA perpecc 1To3a,
MCUYEe3HOBEHME OOJeii BO JIOY, COXpaHSeTCs JIETKOe OrpaHrde-
HUE TOABMXKHOCTH JIEBOTO [JTa3HOTO 010K KHAPYXU.
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puc. 5: Tuctonorus 06bemHoro 06pa3oBaHys roNOBHOMO MO3ra y nauuenTa B.

Bce norne 3peHust 3anonHeHo HOMbLLIMMI HEOMNACTUYECKUMM B-nuMpoLMTaMM,

B omucaHHOM HaOTIOIEHNY Y TTIAIIMEHTA OCTPO Pa3BUIACH M30-
JIMPOBaHHAs KIIMHUYECKAs KapTHHA TIOpakKeHMS YePEITHBIX He-
pBoB 111, V1, VI, uro cootBercTtBOBaio CTX, U mpu 3TOM He
ObL10 BhIsIBIEHO U3MeHeHuit mpu MPT ronosHoro moasra. [1o-
TIBITKA ITPOBEIECHUS Kypca MpeTHU30I0Ha 0Ka3atach Headdek-
TUBHOM, yTo HeTUNU4HO 151 CTX. Cryctst Mecsil, IpUCcoeau-
HWJIACh TEeTATOCTIIEHOMETANNS, TUM(pOaJeHOTATHs; Ha 3TOM
(hoHE YCYTyOMIMCh CUMIITOMBI TIOPaKEHHUS BEpXHEH TJIa3HUY-
HOW ILeIM, MPUCOSAMHIICS 3K30(TaabM. Torma e BIEpBbIe
npu MPT ronoBHOTro Mo3ra BBISIBCHA OITYXO0JIb, TIPEAMONIOXM-
TeJIbHO MEHMHIMOMA KphlJIa OCHOBHOM KocTH. OJHAKO MpoBe-
JIEHHOE TMCTOJIOTMYeCKOoe MCCeA0BaHe TIO3BOIUIO MOATBEP-
JIWTh OOIIYIO IIPUPOAY PA3TMIHBIX KIMHUYCCKHUX TIPOSBICHUIA
3a00NIeBaHus, BBICTABUTH A1arHo3 aud@y3Hoit B-kieTouHoii
KPYITHOKJIETOUHOM HEXOMXKUHCKON JUM(OMbI, Ha3HAYMTh
MATOTEHETUYECKYIO TEepanuio, TOOMThCSI CHavyala CTaOWITn3a-
LM TIpOIlecca, a 3aTeM ero perpecca. [Toxoxee KIMHMYECKOE
HaOJToieH1e nalyeHTa 48 JieT ¢ CUMITTOMaMU CUMYJIAPYIOIIM -
Mu CTX, mpuuMHOI KOTOPOH SIBUJIACh 3KCTpaMemyulspHast
miasmouunToma, onucaHo K. Shengwen u coasr. [11]. B mpen-
CTaBJEHHOM MMM Clyyae Takxe JOCTUTHYTO 3HAYMTEIbHOE
YIy4IIeHWe COCTOSTHUS TAlMEeHTa MOCTIe Kypca XMMUOTePaITiy
(BUHKPECTHH, aipHaMUIINH, TeKCaMeTa30H) ¢ MOCIeIyIONIei
ayTOJIOTMYECKOM TPaHCIUIAHTalMel CTBOJIOBBIX KJIETOK.

TakuM 00pa3oM, MepBIMYHBIC WM BTOPUYHBIC (MeTacTaTHde-
CKHE) OMyXOJX B 00JACTH TOJOBHI, MOTYT IIPOSIBIISITBCS CHM-
MITOMOKOMILJIEKCOM, KOTOPBIi HarmoMuHaeT TakoBoii mpu CTX.
Hamn ximmHImIecKuii OTBIT 1 JTMTepaTypHbIe JaHHbBIE YKa3bIBAIOT
Ha TO, 4TO B CJIyYasix pa3BUTHS YACTHIHOTO WM MOJTHOTO CHH-
JpoMa BepxHell TIa3HMYHOM Ie/IM MAlMeHTH B 00513aTeIbHOM
TIOPSIKE TOJDKHBI ITOABEPTaThCs TIIATETEHOMY KOMILIEKCHOMY
KIMHUKO-HEHpOBU3YaIn3alliOHHOMY 00C/IeIOBAHMIO HA TIpE/I-
MeT UCKJIIOUEHHUS OHKOJIOTMYECKOro XapakTepa mpoiiecca. [Ipu
TOATBEPKICHAN TAKOBOTO B KAXKIOM MHIMBUIYATLHOM CITyJae
pelaeTcs BOMpOC O BLIOOPE afieKBATHOIO METO/A OIIEPATUBHO-
o 1100 KOHCEPBATMBHOTO (B T.4. CAMIITOMATUYECKOT0) METOIA
JIeYeHNSL.
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Head tumors simulating the Tolosa-Hunt syndrome

V.V. Ponomarev, A.E. Baranowskiy, Yu.V. Sytyi, S.V. Zaretskiy

Belarusian Medical Academy of Postgraduate Education, 5th Clinical Hospital (Minsk, Republic of Belarus)

Keywords: Tolosa-Hunt syndrome, primary and metastatic tumors of the head, meningioma, neurinoma, lymphoma.

The article presents the results of a clinical neuroimaging study
of 15 patients with rare tumors of the head that were manifest-
ed by symptoms simulating the Tolosa-Hunt syndrome (THS).
These were primary tumors in 66.6% of the cases and metastases
of breast, bronchus, prostate and melanoma cancers in 33.4%
of the cases. The typical localization of these tumors, typical
neurological symptoms, and their features that distinguish these
cases from THS were established. In 20% of the cases, the pri-
mary tumor site in the head in this pathology was found not to

be associated with damage to the nervous system structures. The
growth features in primary and metastatic tumors were specified.
Of 5 histologically proven cases, meningioma was detected in
3 patients, neuroma in 1 patient, and non-Hodgkin's lymphoma
in 1 patient. We discuss indications for surgical treatment, use
of a Gamma Khnife, polychemotherapy, or symptomatic therapy.
Three clinical cases of primary and metastatic tumors of the head
that simulated THS are described.
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IIyHKIIMOHHBIM 5HIO0CKOITNYECKU I
METO/I JICYEHU ST OCTPOTO
KOMITPECCHMOHHOTO KOPEIIKOBOI'O
00JIEBOrO CUHApPOMA

A.B. Bepmmnun, A.O. I'yma, C.O. Apecros

OIBHY «Hayunviii yenmp nesposoeuu» (Mockea)

Tepxymannas sndockonuyeckas noachuunas ouckskmomus (PELD, om awen.: percutaneous endoscopic lumbar discectomy) — cospemennas 3Hoockonuueckas
MeXHOA02USA, NO3BOAAIOUIAS VOGNS SPbIANCU MENCHO3BOHKOBIX OUCKO8 NOSCHUMHOZ0 0MOeAa NO360HOYHUKA, IPPeKMUBHO AeHUmb KOMNPECCUOHHDIT KOPeUIKOBbli
001e80i CUHOPOM, MUHUMUIUPOBAMb XUPYPEUHECKYIO MPABMY, MAKCUMAALHO COKPAMUMb CPOK 20CHUMAAU3AYUY, BPEMEHHOU HempyOOCROCOBHOCMU U peaduu-
mayuy nayuerma. B cmamve npogeden anasu3 pesyavmamos xupypeueckoeo sederus 20 nayuermos ¢ 0CmpbiM KOMAPECCUOHHbLM KOPEUIKOBbLM (01e8bLM CUH-
dpomom ¢ npumereruem mexnonoeuu PELD, noxazanbi oueguoHbie npeumyuiecmed 0aHH020 6U0a ONepamuUeHO20 6Melamenscmea, npeicmagae XapaKmepHblii

KAUHUMeCK Uil npumep pesyaomamoe Ae4eHus.

Kirouesbie ciioBa: MEPKYTaHHAA SHIOCKOMMYECKasd MOACHUYHASA TUCKIKTOMUSA, KOPEIIKOBBIN CUHAPOM, JIEUEHUE.

HACTOSsIIIIEE BpeMsI OMHOM M3 CAMBIX PACIIPOCTPAHEH-
HBIX TIPMYMH OOpallieHUs] K Bpady sIBJIseTCs 0OJb
B criuHe. [laHHyI0 60JIb B Pa3INYHON CTEHEHU WC-
nbiThiBany 80—100% nHacenenus 3emun. B TeueHue
roga 6oiM B CIIMHE OTMevaroTcs npumepHo y 20%
JII B ronynsuyy Uy 50% JMIl TpyIOCIOCOOHOTO BO3pacTa
[1,4,5,7,9, 12]. B 82-95% ciyyaeB 60/ib B CIMHE SBJISIET-
cs1 BepTeOporeHHou [6, 8], m 3TOT BUI 60N TIPEACTABISAET CO-
00l1 aKTyaJibHyI0 MpOOJEMY COBPEMEHHON MeIULMHBI. bojb
B CIIMHE CYLIECTBEHHO OrpaHMYUBAET AKTUBHOCTD MALIUEHTOB,
YXYIIIaeT Ka4eCTBO XU3HM, a B OTACAbHBIX CIIyYassx U3MEHSET
TICUXO3MOIIMOHANBHBII cTaTyc. B 50% ciydaeB y maIueHToB ¢
JJIATEIbHO HE KYIMUPYeMoii 00JIbI0 BEpTeOPOreHHOTO XapaKTe-
pa MMEIOTCS TIPU3HAKKM XPOHUYECKOTO MICUX03MOLMOHAIBHOTO
HampsDKEHUs1, YTO CYLIeCTBEHHO yCyryosieT mpobiemy [2, 5].

Pactymmit TeMIT XW3HU TPYIOCIIOCOOHOTO HACETIEHUS, OT-
CYTCTBME PpETYISAPHBIX 3aHSATHI JIe4eOHO# (PU3KYIBTYpOId,
HenpaBWJIbHOE MUTaHWE M M3OBITOYHAs Macca Tena, IUcC-
(byHKIINS MBIIIEYHOTO KOPCETa, BO3PACTHBIC JeTeHEPATHBHO-
IHCTpOGUIECKUe M3MEHEHUS TTO3BOHOYHMKA — BCE 3TO IIPH-
BOAUT K YBEJMUYECHHUIO KOJUYECTBA MALMEHTOB C IPbIKaMU
MEXITO3BOHKOBBIX AMCKOB. BCeMUpPHO TPUHSTBIM «30JI0TBIM
CTAaHIAPTOM» XUPYPTMIECKOTO JIEUCHWS TPBDK MEXKIT03BOH-
KOBBIX JTUCKOB SIBJISIETCSI MMKPOMUCKIKTOMUS. OCHOBHBIE
MIPEUMYIIECTBA SHAOCKOIMNYECKOTO METOfa IO OTHOIIECHUIO
K TPagWLIMOHHBIM MOXHO C(OPMYIMPOBATH CICAYIONIMM 00-
pa3oM: MUHMMaJIbHas TPaBMaTU3alKsl, YMEHbIIEHUE YaCTOThI
1 TSDKECTH OCJIOKHEHUIA, COKpalllcHHe BpeMEHH TIpeObIBAHIS
MalMeHTa B CTAIIMOHApPE, B Pe3y/bTaTe — CHIDKEHHE CTOMMO-
CTU JIeYeHUs], KOCMeTUYeCKUit apdext [3]. DTu mpeumylie-
CTBa TIPWBENN K CTPEMHTEIbHOMY Pa3BUTUIO HOBBIX MUHM-
MaJIbHO MHBA3MBHBIX SHIOCKOIMMIECKIX TEXHOIOTUH JICICHUS
NIeTeHePaTUBHO-TUCTPOGbUYECKUX 3a00/1€BAHUI TO3BOHOYHU-
Ka. OmHOM M3 TaKWX TEXHOJOTUH SBISCTCS NepKymanHas no-
ACHUYHASA OUCKIKMOMUSI, BBITIOTHSIEMAsT 3aTHEOOKOBBIM TpaHC-
(hopaMeHaIbHBIM AOCTYIIOM.
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BriepBeie 3a1HE60KOBOIM MyHKUIMOHHBINA JOCTYI BHITOJTHUIA
He3aBucumo apyr ot apyra P. Kambin B CIIIA u S. Hijikata
B Amonuu [10, 11, 14, 15]. B ux paborax npousBoauiach
MYHKIIMOHHAS HYKJICOTOMHS 0€3 3HIOCKOIMMYECCKON BH3Yya-
Ju3anuu moa peHtreH-KoHTpoaeM. P. Kambin u H. Gellman
B 1983 . omMcanu aHaTOMHUYEeCKHEe OCOOEHHOCTH CTPOEHUS
MOSCHUYHOTO OTAeNa M JOKaszanu 0e30IacHOCTh JOCTyIa
K MEXIO3BOHKOBOMY MHMCKY 4Yepe3 TaK Ha3blBaeMbIil Tpe-
YTOJIbHUK 0€30TacHOCTH, KOTOPBIX B MOCIEIYIONIEM ObLT Ha-
3BaH «tpeyronbHruKoM Kambuna» [16]. B 1986 1. A. Schreiber
KOMOMHMPOBAJI JaHHYI0 METOAMKY C HHIOCKONMMUYECKOI BHU-
syanuzanueii. UM OBIT omycaH OMMOPTAIbHBIA METOH, IPH
KOTOPOM OIMH PaOOouMii TIOPT UCIIONB30BANICS IS YIAICHHUS
(bparMeHTOB N1CKa, a IHAOCKOMUYECKas BU3yaIu3alus Ocy-
IIECTBIISLIACH Yepe3 MOPT, YCTAHOBJIEHHBIH C TTPOTUBOIIOIOX-
HOIl CcTOpOHBI. TakuM 00pa3oM, B OIEpaIliil Y4acTBOBAJIH
JIBa XMpypra OJHOBPEMEHHO, U C LIeJIbI0 CO3JaHUSI Paboyero
MIPOCTPAHCTBA JUISl YCTAHOBKYM 3HAOCKOMA TpeOOBaIOCh yaa-
JIUTh YacTh MEXKITO3BOHKOBOTO AucKa Beiremymo [18]. B 1988 1.
P. Kambin omny0aukoBan ONBIT NMPUMEHEHUS] 3HIOCKOIM-
YyecKoi BM3yalu3aluu YoaleHusl MyJiblo3Horo siapa [13].
B 1997 . A. Yeung pa3paboTan HabOp MHCTPYMEHTOB IS
MyHKUAOHHON 3HAOCKOMMAYECKON TOSICHUYHOU IHUCKIKTO-
MuM, nonyduBiuuii HazBaHue YESS (Yeung endoscopic spine
system) [17, 19]. B 2000 r. T. Hoogland pa3pa6oTan cucremy,
nosyuuBuiyto HazBaHue THESSYS (transforaminal endoscopic
surgical system). I1ozxe T. Liibbers Obl1a pa3pabotaHa cucteMa
SpineTIP (Transforaminal, Interlaminar, Posterolateral), mo-
3BOJISIIONIAS] KOMOMHUPOBATh TpaHC(HOpaMeHaNbHBIN, UHTPa-
JIAMUHAPHBIN U TIOCTepOJIaTePATbHBIN MYHKIIMOHHEIE JOCTY-
TIBI UTST JOCTMKEHUSI JTyqIIIero pe3yibrara onepanun. JanHas
MeTOoiMKa BHeJpeHa B paboTy Halero otaefeHus. Ee ocHoB-
HOE TIPEUMYILECTBO 3aKJII0YAeTCS B TOM, UYTO HE TIPOU3BOMISIT-
CS Pe3eKINI KOCTHBIX CTPYKTYP, BHEAPEHUE B IIO3BOHOYHBIIA
KaHaJl U CMellleHMe HePBHOTO KOpEIlKa, a CJIeJ0BATEIbHO,
B MOCJIeAYIOLIEM He 00pa3yeTcsl BhIpaKeHHbIN pyOLIOBBIi MPO-
1ecc.
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Ieasio wWccaenoBaHus SIBUJIOCh M3yYeHWE BO3MOXHOCTEI,
6e3omacHOCTH U 3(D(PEKTUBHOCTH METOAA MEPKYTAHHOM 3H-
JTOCKOMUYECKOi mosicHnuHoi auckakromuu (PELD) — npun-
LUUIHATBHO HOBOTO, MWHMMAJIBHO WHBAa3MBHOTO MOAXOMdA
K XMPYPTUYECKOMY JIEUEHHIO IPhIK MEXIIO3BOHKOBBIX IUCKOB,
COINPOBOXAAIOUIMXCS OCTPHIM KOMITPECCMOHHBIM KOpEIIKO-
BBIM 0OJIEBBIM CHHIPOMOM.

HallHeHTbl W METObI

B uccnenobanme BKIOUeHH! 20 MAIIMEHTOB, KOTOPBIM BBITOJ-
HSIOCh XAPYPTUYECKOE JICUCHUE ¢ MCIIOIb30BAaHIEM TEXHOJO-
run PELD. Cpenu HUX MallMEeHTHI ¢ HEHTPaJIbHBIMHU, MTapaMe-
IMAHHBIMHU, (popaMeHATBHBIMH M 3KcTpadopaMeHaTbHEIMU
TPBCKaMM JIWCKOB TOSICHIYHOTO OTHEIa TMO3BOHOYHMKA. [Ipm
BBITIOJIHEHUU TAHHBIX OTIepaliuii POM3BOIUTCS 3aAHEO0KOBOI
JOCTYI yepe3 (popaMeHapHOEe OTBEpPCTHE, MUHYS MTO3BOHOY-
HBII KaHAJ ¥ He TIPOM3BO/S pacCeUeHIE OKPYKAIONTIX TKaHeH,
a paspe3 KOXHBIX MOKpoBOB cocTaBiasier 7—9 mm. PELD —
JIOCTaTOYHO CJIOXKHBIA TeXHWYESCKHM BHI OIEpally, MOITOMY
Tepes KaXIbIM BMEIIATEIECTBOM IIPOM3BOIUTCS IIAHMPOBA-
HUE U pa3MeTKa ¢ UCIoJb30BaHMEM peHTreHorpamMmm 1 MPT-
CHUMKOB. [Ipor3BoaMTCS pacyeT TOYKM A0CTYIIa, OTNpeAeeHUe
30HBI 0€30IaCHOCTH (TpeyroilbHUK KamOmHa) M yrom ataku.
[Tpu momoIy reoMeTpUYecKUX pacuyeToB OINpenesseTcsl pac-
CTOSIHHE OT TIOBEPXHOCTH KOXM JI0 LIEHTpa MEXITO3BOHKOBOTO
IMCKa, KOTOPOEe OTKJIANBIBACTCSl MEPICHIMKYIAPHO CpemHeit
JMHUU. [UmoteHy3a 0o0pa30oBaHHOTO TPEYroJbHUKA ITPOXOIUT
yepe3 Oe30MacHyIo 30HY, a €e JJIMHA COOTBETCTBYET PacCTosi-
HUIO IO LIEHTpa MEXII03BOHKOBOTO AMcKa (puc. 1A). YBemm-
YKBasi PacCTOSTHUE OT CpemHel JIMHWM, Mbl YMEHBIIAEM YTOJ
aTtaku ¢ 45° o 30°, TeM caMbIM obecrieunBasi mormagaHue pabdo-
9ero IopTa BO BpeMsI OIIepallii B 30HY MHTePeca, COOTBETCTBY-
IOIYI0O MECTY DAcIOJIOXKEHMsI TPhIKU. Takoe pacrooXeHue
MO3BOJISIET BU3YaIM3UPOBATh SIMAYPATbHOE IIPOCTPAHCTBO
1 TIPOXOISIINI HepBHEIM Kopenok (puc. 1B).

JIOCTyI BBIMOMHSIETCS TTOJ MHTPAOIEPALIMIOHHBIM PEHTIEHOIO-
T'MYecKUM KOHTpoJieM. OT TOUHOCTU YCTaHOBKM paboyero mop-
Ta HEMOCPEACTBEHHO 3aBMCUT KIMHUYCCKUIM WCXON, T.K. IpU
HEKOPPEKTHOM BBITIOJIHEHWM [AHHOTO 3Tara ONepaluy ecTb
PUCK MOBPEXIEHUSI BBIXOAAIIETO U MPOXOMSIIEIO HEPBHBIX KO-
PEIIKOB, BHEAPEHUS B MO3BOHOUHBINM KaHAI C MOBPEXICHAEM
TypaTbHOTO MEIITKa ¥ TOCTIeAYIONIeH TMKBOpeeil, HEeBO3MOXHO-
CTBIO YIaJIeHUs hparMeHTOB I'PhIKEBOTO BBIISTYMBAHUS (PUC. 2).

Jlanee TPOM3BOAATCS YCTAHOBKA 3HAOCKOIA M YIANCHUE CO-
JePKUMOTO MEKITO3BOHKOBOTO TUCKA [0 JOCTIKCHMS TIOTHOM
JEKOMIIPECCUM HEPBHOTO KOpELIKA M SIMKAYPaIbHOIO IpPO-
cTpaHcTBa (puc. 3).

[Mpu BBITIOTHEHWN TaHHOM METOAMKY MCIIOJIb3YETCsT TIPMHIIMIT
aunataiyd 6e3 MeXaHMYeCKOTO PacCEeUeHMs] OKPYXKAIOIIMX
TKaHeii, YTO 3HAUYUTENHHO YMEHBILAET BPeMs TOCTTUTATN3ALUY
1 TIEpUOJT paHHEe peaduIUTaLluH.

[MpuBoaMM XapaKTepHBIi KIMHIYECKUIi IpUMep.

Iayuenmka K., 26 net, moctynuia ¢ Xajao0aMyu Ha MHTEHCUB-
Hble 00T B TIOSICHUYHOMU 00JIACTH ¢ Mppamuanueil B HIDKHUE
KOHeyHOCTH, oHemeHue V-V manbueB crom. B HeBponoru-
YecKOM CTaTyce: BhIPaKEHHBIN paguKyIsIpHbIA 00eBON CUH-
IpoM Tmo KopemKkaM L5 ¢ mByx cropoH. CHMIITOM HaTsoKe-
HUS TOJIOXUTEIbHBIA Ha 60° cripaBa u 45° cneBa. CHUXeHHUE

19

I'IepKyTaHHaﬂ 3HAockonu4eckas NoSCHAYHAA IMCKIKTOMUS

A b

puc. 1: TnaxupoBaHme CxeMbl OnepaLmm.

A - onpenenexve paccTosHMS [0 LIEHTPA MEXMO3BOHKOBOTO JMCKA W 30HI
6esonacHocTy,

b — onpezenenue npasuibHOIA TO4KY JOCTYNA U 3MEKBATHOMO YIia araky.

A b

puc. 2: MHTPaonepaLvoHbIe PEHTTEHOTPaMMbl YCTaHOBKI paboyero nopra.
A - dpoHTanbHas npoexups;

b - natepanbHas npoexups.

A b

puc. 3: Bup onepauuu.

A - 31an yganeHust rpbxy MEXTO3BOHKOBOr0 NCKa;
b — ynanenHoii dparmen.

A b

puc. 4: Tpbixa MeXno3BOHKOBOr0 aucka L4—L5, LieHTpanbHo-napameavanHoe
PacroNOoXeHue.
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puc. 5: MPT nOSCH4YHO-KPECTLIOBOr0 OT/AENa NO3BOHOUHMKA YEPe3 6 MEC C MOMEHTa
Orepawym.

CYXOXWJIbHBIX peIeKcoB U MOBEPXHOCTHON YyBCTBUTEIbHO-
CTH C IByX CTOPOH Mo iepMaToMam LS. [TaiirieHTKe BBIOTHEHO
MPT-uccnenoBanue NosiCHUYHO-KPECTLIOBOTO OT/ENA MO3BO-
HOYHMKA, HA KOTOPOM BBISIBJIEHA 0OJIbIlIas LIEHTPANbHAS Cy0-
JIMraMeHTapHasi TpblXa MEXITO3BOHKOBOTO TMCKa Ha YPOBHE
L4—L5 ¢ nByXCTOpOHHE KOMIPECCUEl IPOXOSIINX HEPBHBIX
KOPEIIKOB U IypalbHOTO Mellka (puc. 4).

[MamenTke BhimonHeHa onepauusa PELD. B mocneonepanu-
OHHOM TMEpUOJE OTMEYEHbl TOJNHBIA PErpecc KOpPeIIKOBOTO
00J1eBOT0 CHHIPOMA, YMEHBIIICHIE OHEMEHMS II0 COOTBETCTBY-
IOIIUM JepMaTOMaM M OTCYTCTBME IBUTATEIbHBIX M Ta30BBIX
HapymieHuit. [TareHTKa aKTHBU3MPOBAHA B TIEPBbIC CYTKH IT0-
CIie oIepali ¥ Ha BTOPBIC CYTKU BBHIITMCAHA B YIOBICTBOPH-
TEeJIbHOM COCTOSIHAM C COOTBETCTBYIOLIMMU PEKOMEHIALIUSIMU.
ITpy KOHTPOIBLHOM OCMOTpE Yepe3 6 MeC aKTHBHBIX XKao0 Ta-
IUEHTKA He MPeIbsBIsIa, OTMEJala perpecc OHeMEHHSI B HO-
rax. B ator Bu3uT BeinosnHeHa KoHTponbHass MPT nosicHuuHo-
KPECTILOBOTO OT/ENa, Ha KOTOPOii BU3yaTu3UPyeTCsl TOTATbHOE
yIajJeHue TPhDKM MEXII03BOHKOBOTO IMCKA, IOMHAS ICKOM-
Mpeccus TO3BOHOYHOTO KaHajla M HEPBHBIX KOPEIIKOB ¢ JIBYX
CTOpPOH Ha ypoBHe L4—L5, oTcyTcTBUE MPU3HAKOB A€CTAOMIN -
3allMu cerMeHTa (puc. 5).

O0umue pe3yabTaThl H 00CYXKIEHNE

Bo Bcex 20 ciyyasix ornepupoBaHHbBIX HAMU C UCIIOJb30BaHU-
eM TexHonoruu PELD ObL1 1OCTUTHYT XOPOLIMI KITMHUYECKUIA
pe3yJIbTaT B BUIIE perpecca KOpEIKOBOro 0601eBOro CUHAPOMa
B MEpBbIE CYTKU TMOCJE ONepalyuy U OTCYTCTBUE peluanBa 60-
JIEBOTO cMHIApOMa B TeueHNM 12 Mec. B omHOM citydae ObLIO OT-
MEYEHO YCUJIEHHE KOPEIIKOBOT0 00J1EBOr0 CHHAPOMa, KOTOPOE
ObUTO KYIMMPOBAHO KOHCEPBATUBHO B TeUeHUE CYTOK. B mpen-
OIIEPALMOHHOM M MOCJIEONEPALIMOHHOM TE€PUOAAX MPOBOAU-

Cnucok auTeparypbl

1. Anexcees B.B. HeBposnormyeckue acmekThl JIEUEHUS OCTPBIX
CKeJIETHO-MBIIIEYHBIX 00JIEBBIX CUHIPOMOB. Pycck. Men. xXypH. 2004;
5:266—269.

2. Beiin A.M. boneBbie CUHAPOMBI B HEBPOJIOTMYECKOH MpakTuke. M.:
ME/Inpecc-undopm, 2001.

3. Iywaii A.O., Apecmog C.0., Cemernos M.C., Jlenceepuose JI.T. Dumo-
CKOTIMYECKOe YHaJleHVe BHYTPUUEPETTHBIX KPOBOMBIHUSHUI U (eHe-
CTpaLysl CHMITOMATHYECKUX apaXHOMAATbHBIX KUCT TOJIOBHOTO MO3-
ra. AHH. KJIMH. ¥ 9KcriepuM. Hespout. 2015; 1: 25-31.
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JIach olleHKa 00JIeBOTO CHHAPOMa TI0 BU3yaJIbHO-aHAJIOTOBOM
mkane (BAILID), oreHka KayecTBa XM3HHU 110 mikaje Oswestry
Disability Index (ODI), a Takxe olieHKa uUcxXofa J€YeHUs 1o
mikane MacNab (cum. Taba.).

LUkana oueHku [lo onepauun Mocne onepauun
Oswest
Disabilitryy Index (ODI) 32 8
BALL 6,2 1,9
15 — 0TAMYHO;
MacNab - 4 — xopowo;
1 — yNOBNETBOPUTENBHO

B xome uccnenoBanust 0BT pa3pad0TaH KIIMHUYESCKUN TTOIXO,
copMUPOBAH aJIrTOPUTM BhIOOpA BUIA ONEPALMU ¥ PEKOMEH-
JalMy BeIeHMST TIOC/ICONepallMOHHOIO TIeproaa. AKTMBU3a-
IS TALMEHTOB TIPOM3BOAMIACE B IIEPBEIC CYTKM OT MOMEHTA
onepaiuu. TeM caMbIM CPOK TOCIUTAIM3ALUM COKPATHJICS
10 1-2 cyT.

TakuM obpa3oM, IepKyTaHHasl SHIOCKOIITIecKast OSICHIIHAS

JVICKIKTOMIS IMCET PSII TPEMYILECTB:

* MUHMMaJIbHasi TPABMaTUYHOCTb;

* MMHUMU3AIS pyOIIOBO-CIIa€YHOTO TIPOIIECcca B 30HE omepa-
LW,

* MEHBIIUE CPOKU TOCTIUTATU3AINHT;

+ GoJiee paHHSIS TTOC/IeONePAlIIOHHAS AKTUBHU3AIINS TTAlIMeHTa,;

* MUHMMU3ALUS OTPAHWYCHWI B paHHEM IOCICOICpaliOH-
HOM TepHoIe.

MoXHO cziesiaTh BBIBOJI, YTO MEPKYTaHHAs! SHAOCKOIMYECKAs
IVICKIKTOMMS — 3TO MPUHIMITAATEHO HOBAs M UPE3BBIYANTHO
MEPCIEKTUBHAS TEXHUKA XUPYPTHYECKOTO JIeYeHMsT KOMITPEC-
CHUOHHOTO KOPELIKOBOro 60j1eBoro cuHapoma. I[Ipu npaBuib-
HOM aJITOPUTME TToI00pa GONBHBIX M YeTKOM TEXHWKE BBITION-
HEHUsI JaHHBII METOM JaeT XOPOLIMIA KIMHUYECKUIA pe3yIbTaT
Y MMHUMU3KMPYET PaHHKME U OTCPOYCHHBIEC OCIOXHEHMSI, TAKKE
KaK HEeCTaOMJIFHOCTh CETMEHTa IT03BOHOYHWMKA, PELUINBEI
Y TMOBBILEHHbIH PYOLIOBO-CIIAEYHBI MPOLIECC B 30HE OMepa-
oM. MMUHMMU3UPOBAB OMEPALMOHHYIO TpaBMy Oiarogaps
TMIPUMEHEHUIO COBPEMEHHBIX 3HIOCKOMIMIECKUX TEXHOJOTHIA,
BBITOJIHSSL IIYHKIIMOHHbBIE BMEIIATEIBCTBA, YIAETCS TOOUThCS
MOJTHOTO perpecca 60J1eBOro CMHAPOMA, YIyYIeHUS KayecTBa
XM3HY TTAIIMEHTOB, M30€XaTh OCIOXHEHWUI, BOBMOXHBIX TIPU
BBITIOJTHEHUU OTKPBITHIX OIE€PaLiK, YMEHBIIUTD BPEMSI HAX0X-
JEHUS B CTallMOHApPE, 3HAYUTEILHO COKPATUTDh BpeMsI BOCCTa-
HOBJICHHS 1 BpeMEHHOM HETPYIOCIIOCOOHOCTH. JIaHHBII METO
BO3MOXHO BBIIIOJIHSATD B YCJIOBUSIX MECTHOM aHECTE3UU 1 Iepe-
BECTH JaHHbIE OTIEPALIMU B CETMEHT «XMPYPIHsI OTHOTO THST».
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Puncture endoscopic technique of treatment for acute compressive radicular pain syndrome

A.V. Vershinin, A.O. Gushcha, S.O. Arestov

Scientific Center of Neurology (Moscow, Russia)

Keywords: percutaneous endoscopic lumbar discectomy, radicular syndrome, treatment.

Percutaneous endoscopic lumbar discectomy (PELD) is a mod-
ern endoscopic technology that enables removal of herniated
discs of the lumbar spine, effective treatment of compressive ra-
dicular pain syndrome, minimization of a surgical trauma, and
the shortest period of patient hospitalization, temporary disabi-

lity, and rehabilitation. The article analyzes the outcomes of sur-
gical treatment of 20 patients with acute compressive radicular
pain syndrome using the PELD technology, demonstrates the
obvious advantages of this type of operative intervention, and
presents a typical clinical example of treatment outcomes.
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KanHuko-Mmop@osornyeckmum
aHaJI1N3 KOPKOBBIX JMCI€HE3UN,
COIIPOBOK JAIOII N XCS
SMUJICIITUYECKUMU CUHIPOMaMU
1 CUMIITOMATUYECKOU SIMUJIETICUEN
y JI€TEU

0.A. Musosanosa, JI.B. Kanununa, A.Il. Munosanos, JI.II. Karaconosa, 1I.E. Tamoues, C.X. buue-oox, JI.H. Kack

TEOY JITIO «Poccuiickas meduuurckas axademus nocieduniomHoeo o6pazosanus» Munzopasa Poccuu;
TBOY BIIO «Poccutickuii HauuoHanbHuiil uccaedosamensckuti meduyurckuii yuueepcumem um. H.H. Ilupoeosa» Munsdpasa Poccuu,
OI'EHY «HUH mopghosoeuu uenosekar; ITBY3 «llemckas eopodcxas kaunuueckas 6oavnuya um. 3.A. bawnsesoi I3Mp;
TbY3 «Mopososckas demckas eopodckas Kaunuueckas boaruya A3M»> (Mockea)

TIposedennl Kaunuko-mopgonoeueckue conocmasneus 6 pynne KopKoebix duceeHesutl, ConposoNCOarOUUXCS pazeumuem SMUACHIMUUECK020 CUHOPOMA, 10 0aH-
Hoim 50 aymoncuil. Jluaenos muxpouepanuu Goia noomsepycoer y 40 ymepuiux RAYUeHmMo8, NOAUMUKPOSUPUS YCIAHOBACHA 8 6 CAYMAAX, 20A0NPO3IHLePANUS —
6 4 caymasx. Anaau3 pe3yavmamos napoKXCU3MAALHbLX HeBPOA0UYECKUX HAPYUIeHUT] NOKA3AA, YO Y YMEPUIUX NAUUEHINO8 C KOPKOBbIMU OUCeeHe3USMU HA NepeoM
200y Jncustu domuruposanu cundpom Becma (32%), muokaonuueckas snunencus maadenuecmea (4%) u cundpom Omaxapa (4%). Taocecmb meuernus snuaencuu
onpedensnach 03pacmom 0eOrma u cmpyKmypoli SNUAERMUHECKUX npUcmynos. Jlgueamensibvle u KoeHumueHbie paccmpoiicmea pasauHoi cmeneHy ommeuanucy
¥ 6cex nayueHmos ¢ Kopkogvimu duceeresusmu. B 100% cay4aes Oboiau 00HapyiceHb: CONYmCmayiouue aHoMAAuU pazeumus HymperHux opeanos. Muxpoyegaaus
COMEmManach ¢ OpyeuMu 6PONCOCHHbIMU AHOMAAUSMU Pa3eumus Mosea 6 62,5% Habaro0enuti, nosumuxpoeupus u 20onpossuyepasus — 6 100%. Tucmosoeuueckoe
uccae008anue 20108H020 M0320 YMEPUIUX NAUUEHMO8 ¢ MUKpoyedauell, noauMuKpoupueil U 2010npo3sHueqhanuel 8bia6UM0 PO 00UUX NPUSHAK08 — PeOYKLUI
YUCAQ U NAOMHOCIY HellPOHO8, HAPYUIeHUe KOPKOBOU YUMOAPXUMEKMOHUKY, HAAUMUe KPYRHbIX OusMOpduUHbIX Heliporos. [lonyuenHbie Hamu 0aHHbie noOmaepic-
0arom nPUHAOIEAHCHOCb YKA3AHHBIX (OPM NAMOA02UY K 2PYHNE KOPKOBbIX OuceeHe3ul.

KnioueBble cji0Ba: KOpKOBbIE AUCTEHE3UU, MUKPOLIE(hanusi, TOTMMUKPOTUPUS, TOIOMPO3dHLIe(anHs,
HapyleHrue KOPKOBOI IIUTOAPXUTEKTOHNKH, ayTOIICHS.

OCJIeIHME TO/Ibl HA CBET HOsIBJIseTCs 0K0I0 1% ne- MU (haKTOpaMu — TeHETUYECKUMM (POJIb TeHETUKU B Pa3BUTHU

Teil ¢ MHOXECTBEHHBIMU BPOXIEHHBIMUA MTOPOKAMU MaToJIoTuu Mosra obmeussectHa) [1, 2, 20, 21, 28], cocyau-

Pa3BUTHS, YTO BHOCUT 3HAYMMBIA BKJIa[ B CTPYK- CTBIMU, META0OTMIECKUMHU JTUOO NHPEKITMOHHBIMH |5, 29].

TYpYy NPUYMH MJIAJCHYECKOH CMEPTHOCTH, 3a00Je-

BAeMOCTH ¥ IETCKOi mHBanunHoctu [6, 9, 10, 25]. Hanbonee Tsaxenble 1eeKTH HEpOOIACTHOM MATPALINHI CBS-
Cpennuii mokasatesib 4acTOTBI BPOXAEHHBIX MopokoB ITHC 3aHBI C MMATOJIOTMYECKUMU U3MEHEHUAMU, BOSHUKAIOIIMMU HA
cocrapnsier okono 2,16 na 1000 ponusumxcs meteit [3, 8], 3Tane pa3BUTHs MO3TOBBIX Iy3bIPEi, HAMPUMEP, TOIOIPO33H-
OIIHAKO pcaibHasl 4acCTOTa, BCPOATHO, CILIC BBILIE, ITOCKOJIbKY tedanus, Ipu KOTOPOil He MPOUCXOIUT pa3eeHus SMOpUO-
B HCOHATaJIbHOM IIEPUOAC (I)I/IKCI/Ipy}OTCHBOCHOBHOMJ’[I/ILHBOT— HaJIbHOTrO TIepelHero Mo3ra Ha JABa TOJyliapusl KOHEYHOIo
YETIIUBO BBIPAXEHHbIE LIePEOPATbHbIC AHOMATUHU, COYETAIOLIIN- mosra [19]. K noznHum aedextam HelpoOaacTHON MUTpaluu
€csl ¢ TIOPOKaMM Pa3BUTHS JTMIIEBOTo Yepena. Tak, 1o JaHHbIM OTHOCATCA T€HEPAIN30BAHHbIE HAPYIIIEHNS CIIOMCTOCTH KOPEHI
MOC/IENHUX TOMYISIUMOHHBIX MCCAEI0BAHUM, YaCTOTa TOJbKO U TUpUbUKaIUK (Maxurupus, JuccaHuedanus). IloBpex-
rosionpossHuedatny Bapbupyet ot 0,48 10 0,88 Ha 10 ThIC. HO- nenus B 111 TpuMecTpe GepeMEHHOCTH yallle MPUBOAAT K JIO-
BOPOXIEHHBIX [16]. KaJbHbIM TMOBPEXAEHUSIM CTPOEHUSI KOPbl TOJOBHOTO MO3ra

(doxanmbHast KopkoBas auciia3us). KoneuHo, momooHas aud-

BpoxneHHble TOPOKYM Pa3BUTHS TOJOBHOTO MO3ra B LEJIOM (bepeHLMALIUS TUCTUTa3Uii KOPBI YCJIOBHA, MOCKOJIBKY Ha Kax-
1 KOPbI 00JIbLIMX MONYIIAPUIA BYACTHOCTY BO3HUKAIOT B PE3YJib- JIOM 3Tare MUTPALMOHHOTO MyTH HEepoOaacTOB BbISIBJISIIOTCS
TaTe MEePBUYHBIX WM BTOPUYHBIX HApYIIEHUI HEHpOOacTHOM Pa3IMYHbIE HAPYLIEHUS KOPKOBOW LIMTOAPXUTEKTOHUKH.
murpauuu [7, 26]. 3BecTHO, 4TO HECOBEpIIEHHAS KOPKOBas
CIIOMCTOCTH (IVCITAMMHAPHOCTD) ONPEIEIET MATOJIOTIECKII Cuuraetcs, 4yto nmpu KopkoBbix aucreHesusix (KJ1) passu-
TUIl PasBUTHA M3BWIMH. Yaie cyOKOPTMKAlbHbBIE IeTepOTO- TUE SMWIETICUMA CBA3aHO C CMHANTUYECKOM Je30praHu3anuei
U, (GOKANbHBIE IMCTUIA3UH KOPBI CBA3AHBI C AHTEHATAIbHbI- KOpPBI, HAIMYMEM CBEPXMUTPUPOBABLINX SKTOMMYECKUX HEM-
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POHOB B MSTKOM M TMAyTMHHON MO3TOBBIX 00O0JIOUKAX JIIOO
C TJIMOHEBPAIbHOM TeTEPOTOIMEH B 3TUX XK€ y4aCTKaX IOJIOB-
Horo Mo3ra [30]. [Tpu 3ToM KOHKpeTHBIE 0COOEHHOCTH MOP(O-
JIOTUYECKOTO CyOCTpaTa SMMIEIITHIECKUX ITPHUCTYIIOB IIPOIOJ-
Kal0T MHTEHCUBHO U3yyaThcs. B psime pabort, MocBsIIeHHbIX
MOpP(MOJOTMYECKOMY HU3YYEHUIO XUPYPTUYECKU YyHAJeHHBIX
SIIJIENTOTEHHBIX 30H MO3Ta, OTMEUYAaeTCsl HaIM4IMe KPYITHBIX
IM3MOP(MUYHBIX HEHPOHOB M TaK HAa3bIBAEMBIX OAJUIOHHBIX
Knetok [15, 24, 27, 31]. banioHHbIe KJIETKA OTHOCSTCS K CMe-
IIAHHOMY HEWpPOHANIbHO-TIMATBHOMY T€HE3y W CUMTAIOTCS
a0eppaHTHBHIMU (OTCTAIOLIIMMU B Pa3BUTUH) (POpMaMH KIIETOK
B COCTaBe repMUHATUBHOTO MaTpukca [18]. CneayeT OTMETUTD,
YTO OAJUIOHHBIE KJICTKM TaKKe OIPENe/ISIOTCS B aHOMAJIBHOM
KOpe OOJBIIMX ITOIYIIAPUIl TOJOBHOTO MO3Ta IPY TeMIMeETa-
sHUedaTuy 1 Ty0epo3HOM cKiepose [14, 23].

S.V. Kothare u coaBt. (1998) cuuTtalot, YTo NePUBEHTPUKYISP-
Hasl y3710Bast TETEPOTOITHSI BO3HUKAET B PE3Y/IbTaTe HapyIIeHUST
Mmurpanun HeauddepeHIIMPOBaHHBIX HEMPO0IacTOB, A03pe-
BaIOIIMX B Mpe/esax repMUHATMBHOTO MaTpUKCa U MpeBpaia-
IOIIUXCS B 000COOJIEHHBIE Y3EIKN 0e3 CMHAIITUYECKUX CBS3CH
C IPYTHMU CJIOSIMU KOPbI, KOTOPBIE, TO-BUNLUMOMY, U SBISAIOTCS
«Hocutenasimu» anunencuu. [lo mHenuto E Andermann (2000),
SIIIENTOTCHHBIE IIepeOpalbHbIe aHOMATHU PACIIONOXCHBI
«IaJIeko» OT TETEPOTOIMHU CEPOTO BEILIECTBA TOJOBHOTO MO3-
ra, 4TO HE COrJiacyeTcs C pe3yJabTaTaMu IPYIUX UCCIEIOBaHUM.
MMMyHOTHCTOXMMUYECKHE UCCISTOBAHNUS YYaCTKOB TeTePOTO-
TTUY BBISIBJISINA CHIDKEHHYIO 9KCIIPECCHIO ab(a-CyObe IMHUIIBI
Ca’" /xapMoIy/TMH-3aBUCUMON KuHa3bl 11 v ee akTuBHOI hoc-
(hoprmpoBaHHO# (POPMBI, a TAKKE CHIDKEHUE YUCTA pelell-
TopoB N-MeTun-d-acmapraTa, 410, IO-BUIMMOMY, TIPUBOIIIO
K MaToJI0rMueckoMy Bo30YXIEHMIO HEPBHBIX KJIETOK [13].

TakuM 00pa3oM, B HacTosIee BpeMsl MHOTHE KITIOUEBBIE BO-
TpOoCHl (POPMUPOBAHIS KIIMHIUECKOM (PEHOMEHOIOTHI U MOP-
onormyeckoit kKaptuHbl KJI ocTaloTcs AUCKYCCHOHHBIMM, YTO
1 OTIPENIETIMIIO aKTYaTbHOCTh HACTOSIIIETO MCCIIETOBAHMS.

MaTepnaJI H MCTOJbI UCCICT0BAHNA

Hamu npoBeneHbl  KIMHUKO-MOPGHOIOTMYECKUE COMOCTaB-
nenust B rpynme KJI, compoBoXmarommMXcs pa3BUTHEM SIH-
JIEITUYECKOTO CHHApPOMa, 1o JaHHBIM 50 ayromcwmii. Cry-
Yau BPOXAEHHBIX aHOMAJM{ Mo3ra HaOIoJaluch HaMu B
TymmHcKo# 1 MOp030BCKOI IETCKHAX KITMHUYECKIX 00 TBHUIIAX
. MockBbI. AyTOTICHITHBII MaTepua Ha UCCIef0BaHUE MOCTY-
Majg M3 MaToJOrOaHaTOMMYECKUX OTHEICHWI 3TUX OOJbHUIL.
CorocTaBISINCh 3aKITI0YNTETBHBI KIIMHAYECKUH 1 TIATOJIOTO-
AHATOMMYECKWIA TMAaTHO3bI, MAKPO- ¥ MUKPOOIMCAHMS TOJIOB-
HOTO MO3ra, B OTAEJbHBIX CIyyasx BBIOJHEHHBI (poTorpacbuu
MOPAXEHHOI LIepeOpaTbHON KOPHI.

MuxkporpenapaTtbl TOJJOBHOTO MO3ra, OKpallleHHbIE TeMaro-
KCUJIMHOM ¥ 303MHOM, ObUTH MccienoBaHbl B LleHTpanbHOI
TaToJIoro-aHaroMmdeckoii Jadoparopuu ®I'6HY «<HUU mop-
onornu venosekar (mupextop — wieH-kopp. PAH, mpod.
JI.B. Kakrypckuit). [TpoBoauaoch mociaoiiHoe u3ydeHne KOophl
TP Pa3IMYHBIX THTIAX KOPKOBBIX TUCTEHE3UH C TIOMOIIBIO MU~
Kkpockoma “Leika-2500" ¢ uudpoBoii poToHacamKoit.

Pe3yabraThl

Crpykrypa KII, ocHOBaHHas Ha pe3y/bTaTax rMCTOJ0TMYeCcKo-
TO UCCNIeIOBAHMS AyTOTICUT, TIpe/ICTaBIeHa Ha puc. 1.
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puc. 1: CTpyKTypa KOPKOBbIX SUCTEHE3MIA NO Pe3ynbTaTam MOPONOrMYeckoro
ucenenosanus (n=50).

Muxpoueghaaus

Mukpouedanus y 40 ymepiiux naiyeHTOB MPOSIBISIACH, M0~
MIIMO Je(HUILINTA MACCHI TOIOBHOTO MO3Ta (CTAHAAPTHOTO ITPU3-
HAKa JaHHOTO BUIA LiepeOpajbHbIX aHOMAUii), yMEHbIICHU -
€M YuciIa MUpaMUAHBIX HEMPOHOB, HATMYKEM AU3MOPHOUYHBIX
HelipoHoB. [locnemHuii pu3HaK BechMa XapaKTepeH U IOKa-
3bIBAET, YTO MMKpOLEGhaIns AeHCTBUTENLHO MOXET paccMa-
TpUBaThcs B KauecTBe BapuaHTa KII.

Mukpouedalnio XapakKTepu3syloT CIOXHBIE MEXaHU3Mbl BO3-
HUKHOBEHMSI, M OHA Yallle SIBJISETCS COCTABISIONICH pa3iny-
HBIX HACJICACTBEHHBIX CMHIPOMOB, MMEIOLIMX XPOMOCOMHYIO
WK TeHHYIO pUpomdy. B HalleM mccinenoBaHnu MUKpolieda-
JIMSL coueTanach ¢ BeHTpuKkyjomeramueit (47%), atpodueit
1 11 Y3HBIM [T1030M T0T0BHOr0O Mo3sra (37%), MUKpOTHPHU-
eit (30%), maxurupueit (2%) v nopsnuedamei (1%).

HpI/IBOI[I/IM HECKOJIbKO XapaKTCPHLIX IMPUMEPOB, MMOKa3bIBaloO-
HIUX OIIPEACICHHDBIC 0CO0EHHOCTHU KOPbI 00IBILINX nonymapﬂﬁ
T'OJIOBHOI'O Mo3ra y JIAHHOM KaTer OpYU IMAlITMEHTOB, BLISABJICH-
HbIC HAaMHM IIPU TMCTOJOIMYCCKOM HCCICAOBAHNN MUKPOIIPE-
apaTosB.

Hayuenmxa M., 1 ton 2 mec. IIpu MopdoIornuecKoM Hccie-
JIOBAHUM OTMEYaJ0oCh HapyLIeHUE CTPOCHUSI OCHOBHBIX IIUTO-
ApXMTEKTOHMUYECKUX c1oeB. [Ipn BbImEIeHNN TOHKOTO Mapri-
HAJIbHOTO CJIOSI B PA3IMYHBIX YIAaCTKAX KOPBI OIPEICNSIOCHh
Xa0TUYHOE <«BTOPXEHHE» OTHOCUTENIbHO MHbdepeHIInpoBaH-
HBIX TTMPaMIIHBIX KIeTOK bela yepe3 HapyXKHBIN U BHYTPEH-
HUI 3€pHUCTBIC ClloM, 0e3 (OPMUPOBAHMS UMM OTOCITBHBIX
FOPU3OHTAIBHBIX MoJIoc (puc. 2A). [To cBouM pa3mepam KieT-
K1 bella T1oKHBI COCTaBIsATh OCHOBY V CJI0S1 KOPBI B BUJIE Xa-
PaKTEePHBIX KPYITHBIX HEPOHOB, PaCIIONOXEHHBIX MEXIY BHY-
TPEHHUM 3€PHUCTBIM CJIOEM U CJIOEM MOJMMOPMHBIX KIETOK
BOJIM3M STEHIUMBI Xesynouka. CienoBaTesibHO, peub UAET 00
0YaroBoii TETEPOTONMHU KJIETOK bema mu3mMophHyHOTo THIA
(puc. 2b), MuiIeHHBIX TUTPOUIHOM 3€PHUCTOCTH U OTPOCTKOB,
YTO, BEPOSITHO, CBSI3aHO HE TOJIBKO C MX BPOXICHHOM HETTOTHO-
LEHHOCTBI0, HO ¥ C JOIOJHUTEIHHBIM UIIEMIYECKIM TTOBPEXK-
JIEHUEM U BbIPAXXEHHBIM MEPULICILTIONSPHBIM OTEKOM.
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puc. 2: MUKPOCKOMKS KOpbl FONOBHOTO Mo3ra yMepLugit 6onbHoil M., 1 rog 2 Mec.
Mukpouedans (aeduumt maccel Moara — 27,2%).

A - otcyTcTaue auddepeHLMaLmm CIoes KOpbI FONIOBHOMO MO3ra Ha MApTVHANbHI,
HAPYXHBIIA 36DHUCTbIA, COA MEAKMX MMPAMUHBIX KNETOK M BHYTDEHHMI 3EPHMCTBIA
cnov. MonHOKpoBUE COCYHIOB MSITKO M03roBoii 060N04Kw. epUBEHTPUKYNSDHBIA 1
NEPULEANIONAPHLIA OTEK BELLECTBA MO3ra;

B — y4acTok Kopbl C 04aroBoii retepotonueil KNeTok bewa, kotopble MpUoNMXeHs! k
MapritHIbHOMY COI0 (1) 1 PACTIONOXEHbI B 30HE HAPYXHOrO 3epHucToro cnos (II).
(Oxpacka rematokcunHoM v 303uHom, x100.

Takum 00pa3oM, B JaHHOM HAOJIOAEHUU, TOMUMO BHYTpPHU-
yTPOOHOT0 WMH(MUIIMPOBAHUS U MUKpOLe(PaIUU B COUCTAHUU
C IpyruMU 1iepeOpaabHBIMA aHOMAUSAMU, OOHApyXeHa J1C-
KOMIUIEKTAIMS CIIOEB CTPYKTYPHI KOPHI M 0YaroBast TeTepoTo-
nus KJeTok beria.

Tayuenmxa C., 7 1et. MakpocKoIys TOJOBHOTO MO3Ta y JIaH-
HOIi yMeplIlei MaleHTKN BhIABIJIA OTCYHbIE, ITOJTHOKPOBHbBIC
TBEPIYIO ¥ MITKYIO MO3TOBBIE 000109KM. MO3T pa3zieiiecH Ha JiBa
noyiuapus, neuuut mMaceol (—25,8%). U3BunnHbl B 061acTH
BMCOYHBIX JIOJIEN — MEJIKKE, HeIyOOKUe, MECTAMM YILIOIICHBI,
B JPYTHX ydacTKax 0e3 M3MeHeHMM. ’KeTymouKu pacIlipeHEbl,
sneHauMa Ojectsimias. CTBOIOBBIE CTPYKTYPHI 03 0COOCHHO-
creil. MMKpOCKOIMYECKOE MCCIIENOBaHUE KOPbI OOJIBLIMX I10-
JIyHIApHIA TOJIOBHOTO MO3Ta BBIIBIJIO HAPYLICHHE IIUTOAPXUTEK-
TOHHMKH €€ CJIOeB IIPX SBHOM Ae(PUIMTe IMMPaMUITHBIX KIETOK
bena B III u V cnosax (puc. 3). PaBHoMepHOe pacmpenencHue
OJIUTONEHIPOIIUTOB C YMEPEHHBIM MEPUIIEIUTIOIIPHBIM OTEKOM.
B ocHOBHOM ctoe (V) Tipu 0011IeM YMEeHBIICHUH YHCIIa TTPaMUI-
HBIX KIeTok bella 0OHapyXeHbI OTIAEIbHbIC TPYMIIbI KPYITHBIX
IM3MOP(IIHBIX HEPOHOB HETPABIIEHO (DOPMBI ¢ HEOOTBIIIM
SIIPOM, 303MHO(DIIILHOM IIMTOILIA3MOM, JTMIIEHHOM TUTPOMIHBIX
BKJIIoYeHMH (rpaHynisl Huccrst). B aHoMabHBIX HelipoHax — OT-
CYTCTBHE aKCOHOB. Hammunme nu3mMopduIHEBIX HEIPOHOB B V cloe
KOPBI MICKITIOUAET BAPUAHT T€TEPOTOINH (pHC. 4).
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puc. 3; Mykpockonust KOpbl FOMOBHOTO MO3ra ymepLuei nauyentku C., 7 net.
Mukpouedanua (neduumt maccol Mosra — 25,8%), 0uarosas MUKpOrVpHs,
EOMHMYHBIE MENKMe NupaMUHLIE KNeTku B Il crnoe Kopbl (CTPeNku), oTek BOKpyr
ONMIOZEHNNOLIATOR — MENKMX, PaccesHHbiX Knetok. Okpacka rematokCUIMHOM W
303uHoM, x100.

puc. 4: MUKpOCKOMMA Kopbl FOMOBHOMO Mo3ra ymepLued naupentku C., 7 et
Mukpouedanus (nedmumt maccsl Mosra — 25,8%), o4arosas Mukporvpus. [pynna
[M3MOPQUUHbIX HEIPOHOB, JIOKANM30BaHHBIX BV ¢/oe kopbl. OKpacka reMaToKCHMHOM
1 303uHoM, X400,

Pesynbratel HetipocoHorpaguu, KT u MPT ronoBHoro mo3sra
TTOATBEPAMIN Y OOJMBHBIX ¢ MUKpoledantneil Haluuue mepe-
OpaJIbHBIX aHOMaJINii pa3BUTHS. B yacTHOCTH, Y mpencTaBieH-
Hoit Beitie nanueHTku C., 7 aet, naHHble KT rojoBHOro Mo3ra
MTO3BOMIIM BepU(MUIIMPOBATh MUKPOIedATNI0 B COYCTAHUU
C TUITIOIUIA3UEN MO30JIMCTOTO TeJIa U BEHTPUKYJIOMETaIuei.

B Halem mccieI0BaHNY Y TTALIMEHTOB ¢ MUKpOLedanueii ObuT
BBISIBJIEH PSIZl COMYTCTBYIOIMX aHOMAJIMI Pa3BUTHSI BHYTPEH-
HUX OPraHoB: BPOXIEHHbIE IIOPOKH CEPALIA M MATHCTPAIbHBIX
cocynoB (57,5%), runomazus Tumyca (42,5%), Tvnoniazus
HaanodyeyHukos (27,5%), runomiasus nodek (20%) u Hemon-
Hast o0y nerkux (20%).

Toaumuxpoeupusn

JInarto3 «IoJMMHUKPOTHPHSI» TOATBEPKICH MOP(hOIOTUUECKI
T10 PE3YJIbTaTaM IECTH ayTOIICHIA.

Tucronormyeckast KapTvHa FOJIOBHOTO MO3ra MAIMEHTOB C TM0-
JIMMUKPOTHPUEI TIPeNCTaBIeHa Ie30PTaHu3allneli CT0EB KOPHI
OOJIBIIKMX IIOJIyIIAPMIA TOJOBHOIO MO3ra, MPEUMYILECTBEHHO
B 00JIACTM HENTYOOKUX M3BUJIMH (puUC. 5) ¢ eaBa 3aMETHBIM
MapruHaibHBIM crioeM (), 6e3 4eTKoro nepexosa B HapyXHbIiA
3epHucthiii ciaoii (II). Oba ciost mUpaMUIHBIX KJIETOK CIMBa-



OPUIMHANIbHBIE CTATBU. Knuknyeckas Heponorus

puc. 5: Mikpockonmst Kopbl FONOBHOMO MO3ra yMepLLeiA nauuenTku 1., 7 Mec.
Monumukporvipust, Hernybokas v Wipokas U3BUIMHA 663 BbiIENEHNS MaprUHAbHOTO
11 3epHYCTOrO Cnioes. Okpacka reMaTokCUMHOM 1 303uHoM, x100.

puc. 6: Makponpenapar rofoBHOr0 Mo3ra
yMeplue# nauvenTky K., 6 mec.
Monumukporvpus. Maxvrupus.
Mukpouedanys.

10TCS B OJIHY MOJIOCY C PEAKUMHU AU3MOPHOUYHBIMU HEMPOHAMU;
JIMIIB 9acTh M3 HUX COXPaHSET TPEYroabHYIO0 (hOpMy IpU Ha-
JIMYMU IBYX aKCOHOB. BOJIBIIMHCTBO HEHPOHOB OKPYIJION MU
OBaIbHO! (DOPMBI C BBITSHYTBIMU TUIIEPXPOMHBIMU SAPAMU
U Y3KOW MOJOCKOM LUTOIUIa3Mbl 0€3 BKIIOYEHUI (IpaHyJbl
Huccns). Ipy moauMUKporupyum, B OTINYUE OT MUKpoLeda-
JINM, BEC TOJIOBHOTO MO3Ta B 1I€JIOM COOTBETCTBOBAJ BO3PACT-
HBIM HOPMATHBaM.

B Hameit cepuu HaOMIONEHMI MOJTUMUKPOTMPUST COUETAIACh
¢ BeHtpukyntoMmeraaueir (83,3%), arpocdueil MOAKOPKOBBIX
guep M nonyuiapuii Mosxeuka (33,3%), maxurupueit (16%).
BbisiBleHbl aHOMAIMK CTPOEHMs BHYTPEHHUX OpPTaHOB: IU-
noriazus Tumyca (66,6%), BpOXICHHbIE MOPOKU Pa3BUTHUS
cepilia 1 MarucTpabHbIX cocynoB (50%), TUMOILIA3Ks HAIO-
yeynnkoB (50%), rumoruiasus nouex (33,3%), HemonHas 100y-
nsiums nerkux (33,3%), runornasus ceneseHku (33,3%).

Ha puc. 6 mpexacraBieH MakpoIipermapaT TOJOBHOTO Mo3ra
yMepiteid 00/1bHOI K., 6 Mec, ¢ MHOXECTBEHHBIMU BPOXIEH-
HBIMU LIepeOPaTbHBIMM U COMaTUIECKMMU TTOpoKamMu. B atom
HAOJIIONEHNM TPOCIEXUBACTCSl ONpeneNeHHas MPUYMHHO-
CIIEICTBEHHAS CBS3b C TECTAIIMOHHBIM WHCYIMHO3aBUCUMBIM
caxapHbIM 11a0eTOM Y MaTepu, KOTOPBLA, [10-BUAXMOMY, CII0-
€O0OCTBOBAJ aHOMAJIbHOMY (hOPMMPOBaHMIO U3BUIIMH M 60PO3IT
obenx remucdep ymepiiei nanueHTK. AHOMaTbHOE CTPOEHHE
KOpbI 0OJIbIINX MONYLIAPHUiA FOJIOBHOTO MO3Ta ObLIO MOATBEPXK-
JIEHO TIOCTMOPTaJIbHBIM TUCTOJIOTMYECKUM UccienoBaHneM. Ha
cekumu Obuta oOHapyxeHa Auddy3Has Maxurupust B JOOHO-
BUCOYHBIX OT/E/IaX B COUETAHUH C TOJMMUKPOTMPUEHi B 3aThI-
JIOYHBIX OT/IE/IaX TOMIOBHOTO MO3ra.

Toaonpozsnuepaaus

JInarHo3 «royonpo3sHiedaius» NoaTBepkaAeH Mopdosoruye-
CKM II0 pe3yJisTaTtaM 4 ayTOICHiA.
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Mopdosnornuecku Hamu ObUTM BepUQUIIMPOBAHBI Ba THIA
TOJIONPO33HIIehaTNH: atobapHas dhopma (n=2) 1 ceMunooap-
Hast ¢opma (n=2). [ucTonornyeckas KapTHHa Yy TallUeHTOB
C TOJIOTIPO33HLEe(anueil BO Bcex HAOMIONEHUSIX BbISBUIA [E-
30pPTaHU3AINIO CIIOEB KOPBI OOJBIIUX MOMYIIAPHIA TOJIOBHOTO
Moazra. [Tpu MUKpOCKOMUU KOPBI OOJIBbIIMX MOJTyIIAPHii TOTOB-
HOTO MO3ra OTMEYaJioCh UCTOHYEHNE B 000MX MONYIIApUii U3-
3a OOJIBIINX pa3MepoB 00IIero xemynouka. [Ipu coxpaHeHUH
U YETKOM BBISBASIEMOCTM MapruHaibHoro ciost (I) mom Hum
onpezensiiach ManoaudepeHIIMPoBaHHAS 30Ha C pPABHOMED-
HO pacCessHHBIMM MEJIKMMU MUPAMUTHBIMUA KJIETKAMM, TIPe-
CTaBJIsIIoNIas Co0Oi «CMelIMBaHKE» HapyXHOTO 3ePHUCTOTO
(IT), mupamunsoro (III) u BHyTpeHHero 3epHuctoro (IV) cro-
eB. B rirybokux oTmenax Kopbl 00HApyXKeH CJI0i KPYITHBIX ITH-
paMUIHBIX HelipoHOB (V) 1 TOHKas MpoCioiKa MOJMMOPMOHBIX
kietok (VI), mpoHMKalOmIKX B 3MEHAMMY OOLLIETO Xeaya0ukKa.
BripaxkeHa ne3opraHu3aliys cJI0eB KOPHI TOJIOBHOTO MO3Ta Hajl
OOLIMM XKENYTOYKOM.

IMpuBomuM XapakTepHbIe KIMHHKO-MOP(hOIOTHYECKIE Ha-
OJoneHuUsI.

V nayuenmru JI., 2 Mec., cTpamaromnieii ToJIoIpo3sHIedameit
(cemunobapHas opma), Tpu HeiipocoHorpaduy OOKOBbBIE
U TPEeTHi XENYNOYKM MPEACTaBIsIM COOOM OOLIyl0 aH3Xo-
TeHHYIO TIOJIOCTD HETIPaBUIIBHOU (hOpMbI 0K0I0 90X94X75 MM.
IV xenynouex pasmepom 10x5 mm. MexmonymapHas 1ieb:
omnpenenseTcs B MepeHUX OTAeaax 10 YPOBHSI MOSCHON M3BU-
JIMHEI, TTOSICHBIE OOPO3IBI — Ha HEOOIBIIOM YIaCTKE B TIepelI-
HUX OTAEeNax, TIyOMHOM 0KOJIO 6 MM. AreHe3Ksl MO30JIHUCTOrO
tena. OtcyrctByeT nuddepeHIMpoBKa 3pUTENbHBIX OYTpOB.
Xua3ma I0CTOBepHO He ompenensercs. ObmacT Xra3MalbHOI
oucTepHbl neopMupoBaHa. CTBOJ MO3Ta CMelLIeH BHU3, MOCT
MO3ra pacroJioXeH HEMOCPEACTBEHHO Hajl OOMbIIUM 3aThUIOY-
HBIM O0TBepcTHEM. MO3XEUOK YIUIOIICH, CIaBlIcH, 03 BKIMHE-
Hus. bosbias mucTepHa He onpenenseTcs.

S | puc. 7. Makponpeniapar - ronioBHoro

| Mo3ra ymepluey nauvenTku J1., 2 mec,

: -‘[‘ A | Crononpo3aHuedanvel (cemunobapHas
-z * T

Monywapus 6OALWOr0 MO3ra PasaeneHbl

dopma).
Hernybokoil GOPO3RON; MpU OTAEAEHMN
OZLHO# 0K BhisBNIEH 06LLMiA Gonbluoii Xenyoyek 6e3 GOKOBbIX BETBEN.

puc. 8: Mukponpenapat rofoBHOr0 Mo3ra ymepuieit nauuentku J1., 2 mec,
C rononpo3auedameid, cemunobaphas dopma. Pauemo3Has BeHO3Hast
aHroma B MArkux 060n04kax Mo3ra. Okpacka reMaToKCUMHOM 1 303VHOM,
x100.
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Ha KT econo6Hoeo mo32a BU3yanu3upylOTCSl BUCOUHBIE poOra
M YacCTh 3a[HUX POrOB OOKOBBIX XeJIyI04YKOB MO3ra. [ooBHOM
MO3T pa3e/ieH MEXIIONYIIAPHOIi LIE/IbIO Ha JBE reMUChEpHI.

IMpu MakpockomuM TONOBHOTO MO3ra ymeplieii 60jbHo# JI.,
2 Mec, TBepaasi MO3roBasi 00oyiouka OblIa TJIaaKoM, OaecTs-
IIeil, ¢ pe3Ko MOJHOKPOBHBIMHU COCYIaMU M YCUIICHHEM CO-
cyaucToro pucyHka. [oJoBHOI MO3T yMEHbBIIEH B pa3Mepax,
pazzenuTeNnbHas 60po3na MeXXIy MONyIIapusiMu MeJikast. BHy-
TPEHHIOIO MOBEPXHOCTh IOIYLIAPUI COCTABISAIOT HEOOIbIINE
Ipynmbl u3BWIKH. [1pu pasneneHuu remucdep o6HapyxeH 00-
Uit xemynodek (puc. 7) 6e3 60KOBBIX pOroB ¢ OOHaXEHUEM
MOIKOPKOBBIX CTPYKTYp. DIIeHANMA XKeya0uKa TiiaaKas, 6je-
CTsIIIast, ¢ BHIPaXKEHHBIM COCYIMCTBIM PUCYHKOM. BeliectBo
Mo3ra cnabo auddepeHurpoBaHo. Ilpu rucToIOrMuecKoM
HCCJIeIOBAaHIM TOJIOBHOTO MO3Ta B MSITKHMX MO3TOBBIX 000J10Y-
KaX BBISIBJICHbI 09ar¥ aHTMOMATO03a, TIPEICTaB/ISIONIIE TPYIIIbI
TOHKOCTEHHBIX KPOBEHOCHBIX COCYIOB B PHIXJION CTPOME, UTO
COOTBETCTBYET aHTMOAMCILIA3MY THIIA BEHO3HOM paLieMO3HOM
aHTUOMBI (puc. 8).

B Hamem wuccnemoBaHWM TOJOMPO33HIEANUs coYeTanach
¢ mukpouedameit (50%) n BeHTpukyaomeranueit (25%). Bol-
SIBJIEHO 3HAYUTEIbHOE YMCIO COIMYTCTBYIOIIUX BPOXACHHBIX
TTOPOKOB — aHOMaJIMM JinieBoro ckeireta (100%), rumoruiasus
tumyca (75%), BpoXIeHHbIe TOPOKH Cepalia U MATUCTPATbHBIX
cocynoB (50%), rurnoruiasus HaamoueyHukoB (50%), Kpunrop-
xu3M (50%), HemosHast noOysIms terkux (25%), rumnorniasus
nouex (25%), vx coueTaHue.

Ocolennocmu Hegpo.a02UMeCKUX HapyuleHuil
npu KOPKOBbIX OUC2eHe3UAX U CONYMCMEYIoule AHOMAAUU
PA36UMUS BHYMPEHHUX 0P2AHO8

AHanm3 pe3ybTaToB MapoOKCU3MATbHBIX HEBPOJIOTMIECKUX Ha-
PYILEHUIA TOKAa3aJl, YTO Y yMepLiuX mauueHToB ¢ K Ha mep-
BOM TOJIy KM3HHM JOMUHKUPOBaI cuHIpoM Becta (32%), pexe —
MUOKJIOHWYECKasl MUIerncust MianeHuectsa (4%) v CUHAPOM
Oraxapa (4%). Cpenu yMepIIUX HaleHTOB CTApIIEro Bo3pacTa
ObLIM IMArHOCTMPOBAHbBI Pa3IM4YHble (HOPMbI CUMIITOMATUYE-
CKOH (pOKAIbHOI SIMIETICHHU: IOOHO-BUCOUHAS — 24 %, BICOY-
Has — 20%, n1o6Has — 16%.

TsexecTh TeueHUS AMUICTICUM ONpeesiiach BO3pacToM Ie0o-
Ta ¥ CTPYKTYPOI SMMJIENITHIECKUX NpUCTynoB. B 94% Habmro-
NeHn MaHu(ecTalys SMUISNTUYECKUX TIPUCTYIIOB B TPYIIIE
ymepiuux aeteii ¢ KJ/I 6b11a Ha IepBOM TOy XHU3HMU.

JIBuTaTeIbHBIE ¥ KOTHUTUBHBIE PACCTPOMCTBA pa3IMYHOM CTe-
TICHM OTMEYAJTCh Y BceX mareHToB ¢ KJI.

B GosbiHCTBE MyOIMKAIN, KaCAIONIMXCS KIIMHUYECKOi Kap-
tuHbl KJI, omucaHbl B OCHOBHOM BHEIIHKME COIYTCTBYIOLIUE
AHOMAJIMK PAa3BUTHUS 1 TOJIBKO B ¢IMHUYHBIX paOOTAX IPEICTaB-
JIEHBI BPOXJICHHbIE TOPOKU Pa3BUTHSI BHYTPEHHMX OPTAHOB ITPH
aHamu3e ayTorcuii. [t BOCIONHEH S JAHHOTO Mpo0e/ia HaMu
npoaHanusupoBaHo 50 ayrorcuii maumentos ¢ KJI. Tonomnpo-
3oHuedama 1 noaumukporupus B 100%, a Mukpouedanus
B 62,5% ciyyaeB COYETATUCh C AHOMAIUSIMU PA3BUTUS BHY-
TPEHHMX OPraHoB, Yalle IPYTUX ¢ MOPOKAMU Pa3BUTUS CEpaLa
Y MarucTpaibHbIX cocynoB (32 ciydas u3 50, 64%) (puc. 9).

K TskensiM hopMamMu COTTYTCTBYIOIIMX aHOMAJIUI Pa3BUTHSI
BHYTPEHHHX OPTaHOB OTHOCSITCS OTKPHBITHI apTepHanbHBII
MPOTOK, MUKPOKAapAys, KoapTalus OpPIOLIHOM a0PThl U CTEHO3
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puc. 9: CTpykTypa CONYTCTBYIOLLYMX aHOMaMiA PA3BUTUS BHYTPEHHIX OPraHOB:

1 — NOpOKY PasBUTUS CEpALA W MArMCTPANIbHbIX COCYIOB; 2 — FMMONMA3NA THIMYCA;
3 = MONMKKCTO3 NOYEK; 4 — TUNonNasus HaTM0Ye4HIKOB; 5 — AHOMANMM KVLLIEYHNKA,
6 — rvunonnasus ceneseHKki; 7 — HenoHast noByNALMS Nerkux.

ycTbst aopThl. [To nanHbM [LW. Jlaztoka (1991), Ha3BaHHBIE MMO-
POKM pa3BUTHS cepalia ¢popMUpyloTcs Ha 4—8 Hel OepeMeH-
HOCTH, YTO HApYyIIaeT ONTUMAIBHBIC YCIOBUS HAJTbHEHIIETO
pa3BUTHS MO3ra, B T.4. HelipobiacTHylo Murpaiuio. Kpome
TOTO, TIOMOOHEIE COYETAHUS CIICAYeT YIUTHIBATh ITPU IMTPOTHO3E
COCTOSIHUS peOeHKa, 11eJ1eco00pa3HO MPOBECTU JOMOJHUTEb-
Hble 00C/IeNOBaHMS K HA3HAYMTh COOTBETCTBYIOIILYIO TEPATMIO.

Ha BTOpOM MecTe 110 4acToTe BCTPeYaeMOCTH COMYTCTBYIOLIMX
AHOMaJil BHYTPEHHHMX OPTaHOB ObITAa TWITOILIA3MS THMYca
(20 cnygaes u3 50, 40,0%), runoruia3ust KOpbl HAAMOYEYHUKOB
(15 cayyaes u3 50, 30,0%), runomiasus ceneseHku (10 ciayya-
e u3 50, 20,0%), KoTOpBIE, IO-BUIMMOMY, COPMUPOBATUCEH
BO BTOPOIi MOJIOBMHE OEPEMEHHOCTH, a [0 TePATOTEHHOMY IIe-
pHOYy COBIaaM ¢ TUpHMUKALIUEH 1 YCIOKHEHHEM KOPKOBOIA
UTOAPXUTEKTOHUKH.

Ha TperbeM MecTe OKa3aauCh APYrHe BPOXIEHHBIE IOPOKU
pa3BUTHS BHYTpeHHUX opraHoB (15 ciayyaes u3 50, 30%), cpe-
IM KOTOPBIX MPEBATMPOBaAIM TUIOILIA3US U TOJIUKUCTO3 T10-
yeK, SMOpHOHANIbHAS IMYMOYHAsl TPhLKA, MUIOPOCTEHO3, He-
3aBEPILECHHbII TIOBOPOT KUIIIEYHMKA, TUIIOILIA3Us JIEBOIi 1011
neveHu. [TomoOHBIe MMCIIA3MKM UMEIOT pa3IMIHble TepMUHA-
LMOHHBIE MEePUOAbl. TaK, MMIOIIACTUYECKAS MIM KUCTO3HAS
JIMCTIIA3Ms T0YeK BO3HUKAeT A0 37-ro AHS SMOPUOHATBHOM
KM3HH, a IOPOKY pa3BUTHS KUIEYHUKA — Ha 3—5 Mec Oepe-
MEHHOCTH, COBIAAAs 110 BPEMEHM C HAYaJIOM HEHpoOIacTHOR
MUTpALIUN.

Ha yetBepToM MecTe — HenonHas gooyasus nerkux (10 cmy-
yaeB u3 50, 20,0%) B Buae HEIOPA3BUTUS OTAETBHBIX AOJEH
W CeTMEHTOB JIN0O OTCYTCTBHE TPETHEI TOIM B TIPABOM JIeT-
KOM, 4TO CHIXKaeT (GyHKIMOHAIbHbIE BOZMOXHOCTH JbIXaTe b~
Hout cuctemsl y aeteit ¢ KJI. I[To TepMUHALIMOHHOMY ITEpUOLY
HapyIIeHUe TOOYISIINY JISTKIX BO3HUKAET Ha 8 Hell reCTallui,
YTO COOTBETCTBYET MEPUOAY HEMPOOIACTHON MUTPALIUN.

Tlpuvunot aemaavhoix ucxo0oe

BaxHbIMM  KJIMHUKO-MOPQOJIOTMUECKUMHU aCTeKTaMu  Tpo-
6aembl K1 y neteii ¢ anuienTuyeCKUMM CUHAPOMAaMU U CUM-
NITOMATAYECKON SMUICTICUEH SBISIOTCS MPOIOLKUTEIBHOCTD
KU3HU U pacHpeiccHUe JIETAIbHBIX MCXOIOB IIO BO3pacTy.



OPUTMHAITBHBIE CTATBIA. KnuHwyeckas HeBponorust

MakcuManbHbBI MUK JIETATbHOCTH ObUT 3a(UKCUpPOBAH Y
21 ymepurero pebenka (42,0%) Ha 1-2 romax xusHu. B 3to
YKCJIO BOILIM Bce HaOMIOAEHUS TOMONpo33HUedanuu, 3 u3 5
HaOJI0eHUIT TTOMMMUKpOrUpUn U 14 HabmoaeHuit MUKpoLe-
(banmuu. Bropoit muk netanbHOCTH — 13 HaOMIOAEHU — OTMe-
YeH Mpu MUKpoledatuu B mpoMexyTke 2,5—4,5 net. B nanb-
HelIeM JieTaTbHbIe UCXOABI Y MAlMEHTOB ¢ MUKpolledanueit
BBISIBJIEHBI B 1—2 ciydasix ¢ 5 1o 9 rofisl XKu3HU, 1 MUHUMATTb-
HBII MUK JIETATbHOCTU OTMEUeH B Bo3pacTe 13—14 net. Ycra-
HOBJICHO, YTO y 2 YMEpIIMX TMAllMeHTOB MUKpoIlehatus code-
Taaach C MOJIUMMUKPOTUPUECH.

Mo2XHO 3aKJTIIOYUTh, YTO CMEPTHOCTD nauueHToB ¢ KJI xapakre-
pU3yeTCsl TpeMs BO3paCTHLIMU MUKaMU: MaKCUMAaJIbHBIN — Tep-
BbI€ 3 Tofa X13HU, CPeAHUI — 6—7 JIeT U BRICOKUit — 12—14 1eT.

HemnocpenctBeHHOI IPUMYMHOM CMEPTH SBJISUIUCH: OPOHXO-
niHeBMOHUS (64,0%), ocTpble BUPYCHBIE PeCIIMPATOPHbIE 3260-
JIEBaHUS, CETICUC U TIONTMOpTaHHast HeTocTaTOYHOCTh (110 10,0%),
ocTaibHble TpUUMHBl — 6%. Kak W mpenmonaraioch, Hau-
MEHbIIAs IPOIOJKUTENbHOCTD XU3HU 0Ka3alach y MallMEHTOB
¢ Haubosee TsxenbiMu dopmamu KJI (romompo3sHuedanus)
M MaKCHMAJIbHBIM COMYTCTBYIOLIAM COMATUYECKUM «TPY30M»,
YTO MOJYEPKUBAET HEOOXOAMMOCTD MX PAHHEH IMArHOCTUKYU U
KoppeKiuu. Yaiie Bcero B MaTonoro-aHaTOMUIECKHUX AUarHo-
3aX JOMUHKPYET IIHEBMOHMSI KaK CIEACTBUE HENOCTATOUHOCTH
MMMYHHBIX OPTaHOB M HE3PEIOCTH JIETOYHOI TKAHHU, T.€. B UTO-
re CMepPTh HACTYIaeT OT OCTPOI JIETOYHO-CEPASYHON HeocTa-
TOYHOCTH U TMIOKCHU MO3Ta. DTO IOATBEPXIEHO MPU HEIO-
CPEICTBEHHOM MOP(OIOrMYEeCKOM U3YYEHUHU TOJIOBHOTO MO3ra
y yMepiux naieHToB ¢ KJI.

HecMmoTpss Ha TpymIHOCTHM pasrpaHUueHUs] TMPUKU3HEHHBIX
1 aroHaJIbHBIX U3MEHEHNI HEPOHOB, MBI CKJIOHHBI OTHOCHUTD
UX BaKyOJISIPHYIO JeTeHepaluio, BBIBISBIIYIOCS B MCCIENO-
BaHHBIX CJIyyasix, K MPKM3HEHHOMY COCTOSIHMIO. JIe10 B TOM,
YTO B Mperaparax 0OHAPYXUBAIUCH MPU3HAKN XPOHMIECKOM
TUIIOKCUM, MOPGOJIOTMYECKUMU MapkepaMu KOTOPOil Cly-
’KaT HEepelKo BCTpevalolIMecsl ouyaru KajablM(PUKALMK PSAOM
C TPaHYJIOBAKYOJISIPHOI IeTeHepannell HepOHOB WM B 30HE
MOTUOLIMX HEHPOHOB.

TakuM obpa3oM, yKazaHHbIe LiepeOpaibHble U3MEHEHUS MO~
TBEPXJAIOT HAJIMUKME BbIPaXKEHHOM COMATUYECKON MaTOJI0TUH,
cornpoBoxaatolleit oociaenoBaHHbie cyyaun KJI.

O0cyxnenue

B HacrosiiieM McciienoBaHUM BBIPAXEHHBIN 1e(UIINT MacChl
TOJIOBHOTO MO3ra 0OHapyXeH Y BCeX MalMeHToB ¢ MUKpolieda-
JMeit, Torma Kak st apyrux dopm K1 neduiur Macchl Mosra
HEe CTOJIb XapaKTepeH: TPU MOJTUMUKPOTUPUU U TOJIOTPO3SH-
nedbanuy BbIsIBIeHa clabas TSHACHIMS K CHUKEHUIO MAacchl
Mo3ra.

Puc. 10 Har9aHO WUTIOCTPUPYET HEIOCTATOUYHYIO MH(pOpMa-
THUBHOCTP IIMPOKO MCIIOH3YEMOTO B KIMHUYECKOM MPaKTHUKE
U3MEPEHUsI OKPYXKHOCTHU TOJIOBBI [UISI TMaTHOCTUKU MMKPOLIE-
(baymmy, 0cOOEHHO TPY HATMYMY TaK HA3bIBACMOM «BHEIIHEN»
ruppouedatn (CKOIUIeHNE N30BITOYHOTO KOMITIECTBA JINKBO-
pa B cybapaxHOMIAIbHOM MPOCTPAHCTBE).

CooTBeTCTBYIOIIME TUCIPONOPLIUHN 00beMa MO3Ta U TMaMeTpa
YeperHoil KopoOKM OTMEUEHbI ITPU PEHTTEHOBCKOM UCCJIENO-
BaHMM Yepena, a TAaKKe P MPOBEACHUU IIPEHATAIbLHON Heli-
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KOpKOBbIe JINCreHe3nn 1 ninenTiyeckne CUHAPOMbI

puc. 10: Makponpenapar rofoBHoro
M03ra yMepluero Manbyuka A., B
Bospacte 1 roga 7 mec. Coueraxme
MvKkpouedanau M maxvrupuu,
AepuumT Macchl Mo3ra — 71,7%.

pocoHorpaduu. Tak, B panHux nmyonukauusax U. Chitkara et al.
(1987) pesyasTaThl peHaTadbHOU HelipocoHorpaduu y depe-
MEHHBIX XEHIIWH IOATBEPAMIN CIa0yI0 KOPPEIALMIo MEXIY
OumapueTaJbHBIM Pa3MepOM TOJIOBHI IUIOAA (HMXE CPEIHEro
pazmepa) U HAIMYMEM TTOCTHATATBHON MUKPOTIE(haTUH.

Jlns nanpHeiei oueHK MopdoreHe3a MUKpoLedatnu Bax-
HO 3HaTb, C KAKUMU APYTMMU IUCIUIa3USMU KOPBI OHA COYe-
Taetcs. B aToM ciyvae Hanbonee 0ObeKTUBHBIMU TTPEACTaBIIS -
10TCs1 laHHbIe ayronicuu. OKazanocsk, uto y 25 u3 40 ayrorncuit
(62,5%) BhIsIBICHBI COYETAaHUE MUKPOLIEATUK C Pa3TUIHBIMU
BPOXIICHHBIMU TIOPOKAMU Pa3BUTHS TojioBHOTO Mo3sra. Cie-
JIOBaTeJIbHO, MUKpOIehanusi He SBISETCS M30JMPOBAHHBIM
MOPOKOM Pa3BUTHSI KODBI, M CYLIECTBEHHBI! BKJIAN B CyMMap-
HOE CHUKEHME MacChl MO3Tra BHOCST aTpO(IIECKHe TIPOIIECCH
B JIPYyTUX ero othenax. JlokazaTeibHOI MpeACTaBIsieTcs: KOH-
LEMIKS O CTUMYJSIIIMKU aronTo3a HEHPOHOB B YCIOBUSIX U3-
ObITKa KJIETOK B TMpolecce HOpMalbHON HeipoOaacTHOI
murpanuu. J[aHHas KOHLETIMS OOBSICHSET HaIuuue y Je-
Tell M30JMPOBAHHON MHUKpoledanny (B HallleM MaTepuaie —
37,5%) ¢ ayToCOMHO-PEIeCCUBHBIM TUTIOM HACJIeTOBAaHMS, T.C.
nedeKTaMu TeX TeHOB, KOTOPhIE PETYIUPYIOT alloNTO3 WK UH-
TUOMPYIOT SKCTIpeccHio anonToTuyeckux reHos [30]. ITpu aTom
OOJIBUIMHCTBO HAOIONEHUI MUKpOLEe@aTuu COMpPOBOXIACT-
Csl HapylIeHUSIMUA HEWUPOOIACTHON MUTPAIMU, YTO TIPUBOIUT
K COIYTCTBYIOLIMM aHOMAJIMSIM Pa3BUTUSI MO3Ta WU MUKPO-
nedaau B COCTaBe COYETAHHBIX BPOXKIECHHBIX MMOPOKOB pa3-
BUTHSL.

[lpn aHammse ayromcuMil NMALMEHTOB C TOJIUMUKPOTHPUEH
U ToJIONpo33HIIehaIell pa3TuyHbie liepedpaabHble aHOMATUY
ObuH BhIsIBIEHBI B 100% ciiydaeB, BKTI0Yast BHyTPEHHIOKO T~
Ipoliehalinio, TUITOTIA3UIO MPOIOJITOBATOTO MO3Ta M MO3XKeY -
Ka v T.1.

Takum obpazom, KJI coueTarorcsi ¢ BpoXaAeHHBIMU TTOPOKaAMU
Pa3BUTHUST IPYTUX OTHEIOB TOMOBHOTO MO3Ta, a TUATHOCTUKA
TaK Ha3bIBAEMBIX M30/IMPOBAHHBIX (POPM OCHOBBLIBAETCS Ha J10-
MMHUPYIOIIMX MAKPOCKOMMYECKHX MPU3HAKAX, YTO TOATBEPXK-
JIaeTCsl TP aHaJIM3e ayTOTICUITHOTO MaTepuaa.

ITpu couetaHHoOW 1EepeOpalbHON MATONOTMU CYHIECTBYIOT
TPYIHOCTH IU(bepPeHIINANTPHON TUATHOCTUKM ITOMUHUPYIO-
IIEro Mopoka pa3BUTHsI TojoBHOro Mo3ra. CJOoXeH aHaiu3
TUCTOJIOTMIECKOTO ITOCIIOMHOTO CTPOCHUS KOPBI YMEPIIUX
MalUeHTOB Pa3HOro BO3PacTa, YTO OOBSICHSIETCS PSIIOM O0b-
eKTUBHBIX 0OCTOSITENbCTB. Bo-MepBbIX, B MIadlieM BO3pacTe
He BCETIa MOXHO Paclo3HATh BCe CIOM KOPBI OOJIBIINX ITOJTY-
MIApUil TOJIOBHOTO MO3Ta, HAXOMUBIIKECS HAa Pa3HBIX CTAIUSIX
Pa3BUTUS BIJIOTh 10 12—14 €T U 3HAYUTENbHO pasiMyaro-
IIxecs TI0 OTAeNaM KOphl. Bo-BTOPHIX, ayTOIICHY KOPBI TOJIOB-
HOTO MO3Ta B3STHI 03 yyeTa CTaHIApPTHBIX MOJEil M 30H M Ha
Pa3HBIX CPOKaX 10CJIe CMEPTU JETEM, UTO TIPUBOLUT K PA3HOMY
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00beMy TIOCMEPTHBIX U3MEHEHHU I roI0BHOTO Mo3ra. HecMoTps
HAa MEPEYNCIEHHbIE TPYIHOCTU, HaM YAAJIOCh BBISIBUTb OCHOB-
Hble BapMaHThl HApYIIEHUs] IIUTOAPXUTEKTOHUKKM KOPbI 00JIb-
IIMX TMOJyLUIapuii TOJOBHOTO MO3ra MpH pasHbIX (opMax ee
muciuia3uu. Kak ObL1o 1moka3aHo BBIIE, IPU MUKpOLe(aIny,
MOJTUMUKPOTUPUU U TOJIONPO33HIEehaInu npeobnafana auc-
KOOpIAMHALIMS CI0€B KOPbI OOJIbIIKMX MOIYLIAPUI, Yallle BCEro
B BHIIE OTCYTCTBUS MX mHddepeHInanny, NCUe3HOBEHHS OJI-
HUX ¥ TpeobnafaHusl Opyrux KomroHeHToB. [Ipu atux u3-
MEHEHMSX IIPOCTIEXUBACTCI YeTKas CBS3b MaKpOIATOJIOTUH
M3BWIMH U CTPOCHUS ITOIJIEXAIIell KOpPhI, YTO OOYCIOBICHO,
BEPOSITHO, OOIIMMHU MeXaHU3MaMu MOp(oreHe3a Makpo- U MU-
KPOCKOMUYECKUX IKBUBAJIEHTOB AUCIUIA3UM KOPBI TOJOBHOTO
Moara. OOIINM CTPYKTYPHBIM IIPU3HAKOM BceX Mopdoornye-
cku BepuduipoBaHHbiX BumoB KJI sBisercs pasHooOpasHas
KapTUHA Je30praHn3aluu 1 JaMMHALUK CJI0EB KOPbI, YTO OT-
MeJau U IpyTHe aBTophl [12] B OTHONIIEHUY MAXUTUPUH U T10-
JIMMUKPOTUPUU C BbISIBIECHUEM YeThIpeXCIOMHON Kopbl. Harm
JaHHbIE TIOATBEPKAAIOT AHOMATLHOE CTPOEHUE KOPBI OOJIBIINX
MOJTYIIApHii TOJOBHOTO MO3Ta JaXe B TeX yJacTKax, KOTOPBIE
OBLIM B3STHl Ha TUCTOJIOTUYECKOE UCCIIeN0BAaHKE CIyYaiiHo.

K coxanenuio, paxe COBpeMEHHbIE MPUXM3HEHHBIE HEMpO-
BU3yaIM3allMOHHbBIE UCCEIOBAHNUS B PsIIE CIyyaeB He Bcerna
MOTYT BepUbULMPOBATh PACIPOCTPAHEHHOCTb CTPYKTYPHOTO
nedexTa Mo3roBoit TkaHu. B HameMm uccnenoBanuu y 20 nanu-
eHToB ¢ KJI (40%) uMeno MecTo yacTMYHOE PacXOXIeHHe 3a-
KJTIOYMTENBHOTO KIMHMYECKOTO U TaTOJI0r0-aHATOMUYECKOTO
JUarHo30B (He ObLIM pacro3HaHbl COMYTCTBYIOLINE Liepedpab-
HBIe aHOMAJTY PAa3BUTHS TOJIOBHOTO MO3Ta).
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Taxum 006pa3oM, mpu JeTanbHbIX ucxonax y S0 mauueHTos ¢ K/
MaKCMMAaJTbHO WH(OPMATUBHBIM AUATHOCTUYECKUM METOAOM
OBLIO TIOCTMOpPTAIbHOE MOP(ONIOTUYECKOE MCCIEA0BAHUE TO-
JIOBHOTO MO3ra, BBISBISAIONIEE TIOPakKeHUE HA OPraHHOM, TKa-
HEBOM ¥ KJIETOYHOM YPOBHSIX.

[ucromornyeckoe uccneqoBaHUE TOJOBHOTO MO3Ta YMEPIIHX
MAlMEHTOB ¢ MUKpoledaareil, TOMMMUKPOTHPUEH M TOJO-
Mpo33HIedanueii, HeCMOTPS Ha OUSBUIHBIC PA3IITIMS TAHHBIX
BapMAaHTOB 1IepeOPATbHBIX AHOMAJIMIA, BBIIBUIO PSII OOIIMX
MPU3HAKOB — PEAYKIMIO0 YUCIa M IIOTHOCTH HEHPOHOB, Ha-
pyLICHIE KOPKOBOU IIUTOAPXUTCKTOHNKH, HAJTMINE KPYITHBIX
IU3MOP(OUYHBIX HelipoHOB. [lomydeHHbIe JaHHBIE TTOATBEPX-
JaI0T MPUHAIEKHOCTh YKa3aHHBIX (POPM MATOJOTHH K TPYIIIe

KIL [4].

Bo Bcex cmyyasx KJI Ha ayTtomcusix ObUiM OOHapyXeHbI CO-
MYTCTBYIOIIME aHOMAJIMU Pa3BUTUSI BHYTpeHHMX opraHoB. [1o
CpOKaM aHTeHaTaJbHOTO (POPMUPOBAHUS (TepMUHALMOHHBIM
nepyron M MOPQOTeHe3) COMaTHUECKUE TMCIUIA3UU COBITAMAIIH
C IMCTEHE3USMHU KOPbI TOJIOBHOTO MO3Ta.

Takum 06pa3oM, BriepBbie Ha OOJIBIIOM ayTOIICUITHOM MaTepH-
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Clinical and morphological correlations in the group of corti-
cal dysplasias accompanied by the development of an epileptic
syndrome were performed based on 50 autopsies. The diagnosis
of microcephaly was confirmed in 40 patients who died; poly-
microgyria was detected in 6 cases; holoprosencephaly was de-
tected in 4 cases. Analysis of the consequences of paroxysmal
neurological disorders revealed that the West syndrome in the
first year of life dominated in 32% of died patients with corti-
cal dysplasias, myoclonic epilepsy of infancy in 4% of the cases,
and the Ohtahara syndrome in 4% of the cases. The severity of
epilepsy progression was determined by the onset age and the
structure of epileptic seizures. Motor and cognitive disorders of

varying severity were noted in all patients with cortical dysplasias.
Associated developmental anomalies of the internal organs were
found in 100% of the cases. Microcephaly was combined with
other congenital brain anomalies in 62.5% of the cases, while
polymicrogyria and holoprosencephaly in 100% of the cases.
A histological examination of the brain of dead patients with
microcephaly, polymicrogyria, and holoprosencephaly revealed
a number of common features, including a reduction in the num-
ber and density of neurons, abnormalities of the cortical cytoar-
chitecture, and the presence of large dysmorphic neurons. These
findings confirm the fact that these forms of pathology belong
to the group of cortical dysplasias.
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MopdoxrmMmuyeckast OLleHKa
pPE3YJIbTaTOB HEMPOTPAHCITJIAHTALIUU
[IPU SKCIIEPUMEHTAJIBHOM
IMApKMHCOHU3ME

A.B. Crasposckas, JI.H. Boponkos, H.I'. Immukosa, A.C. Onbmanckuii, P.M. Xynoepkos, JI.I. Xacnekos, C.H. Mnnapuomkun
OIBHY «Hayunviii yenmp nesposoeuu» (Mockea)

bonesnv [lapkuncona xapaxmepusyemcs deceHepauueii HU2pOCMPUAMHO20 00(amMUHepeUHeck0eo Hymil, Ymo u 00yca08AuBaem pa3gumie OCHOBHbIX 08ULAMENbHBIX
CUMMMOMO8 3a00ne8aHUs. B cs3u ¢ cumnmomamuueckum Xapaxmepom 00CHYRHOIl Ha ce200Hs NPOMUBORAPKUHCOHUMECKOI MEPanUU 8 Kauecmee aabmepHamues
PACCMAmMPUBAlomes no0xo0bl, C6s3aHHble ¢ MPAHCHAGHMALUe 6 MO32 PYHKUUOHAALHO COXPAHHbIX 0(aMUHepeueckuX HeilpoHos, noay4aembix u3 uopodaacmos
uepes cmaouro UHOYYUPOBAHHBIX NAKPUNOMEHMHBIX cmBonoebix Kaemok (MIICK). B nacmoseii pabome na modeau 6-OHDA-undyyuposantoeo napkunconuzma
Y Kpbic Hamu Obiau uccaedosatbl 0on208pemerHble dgueamesbHble Qpexmbl U 0aHA MOPHOXUMUECKAS OUEHKA Pe3Yabmamos MPaHCAAGHMAUY 8 CIPUGIYM HCl-
B0MHbIX doghamuHepeuteckux Heilporos, noay4enrvix u3 UIICK uenosexa. Helipompancnianmayus 8 0CHOBHOI epynne Jcus0mHbIX (n=8) npusoduaa k docmosep-
HOMY YAVHUIEHUI0 08U2AMEAbHbIX (DYHKYUIL U PeOYKYUU CUMNMOMAMUKY NAPKUHCOHU3MA, M020d KAK AHAAOLUMHAS MPAHCHAGHMAUUA (ubpodAachos 6 cmpuamym
JICUBOMHDIX 8 2pYNNe CpagHeHus (n=4) He 8AUANG HA CUMPMOMAMUKY NAPKUHCORU3MA. HMMYHOMOpOnouMecKuil aHaAU3 NOKA3AA, MO OuepeHyuposarHbie
uen0Beueckue Helipotbl NOCAe MPAHCHAGHMAYUY 8 MO32 KPbiC COXPAHSIONM CE0I0 NOKAAUAUUI0 8 CIPUGITYME U OCIAIOMCS JCU3HECHOCOOHbIMU 00 Yembipex Mecsyes
nocae onepayuu; npu Imom Habaiodaemcs pacnpocmpaneHie Ux ompocmkos eokpye obaacmu mpancnaanmayuu. TposedenHoe uccaedosanue nokasbieaem npuH-
YURUAABHYIO B03MOXCHOCIb KOPPEKYUU HAPYWEeHUI MOMOPUKY Y IKCHEPUMEHMAAbHIX Jcusomubix ¢ 6-OHDA-Modeabio napkuHcoHUMa 3 cuem penonyasyuu
doamunepeuteckux HelipoHos, Ucmo4HUKoM Komopbix Moeym Obims UIICK, noayuaembie u3 comamuueckux Kaemok (pubpodaacmos).

KnioueBbie ciioBa: mapkuHcoHu3M, 6-OHDA, nHaynmpoBaHHbIe TUTIOPUITOTEHTHbBIE CTBOIOBbIE KJIETKH,
JohaMUHepPrUIecKye HepPOHBI, HePOTPAHCIUIAHTALINS, UMMYHOMOP(OXMMHUUECKOE UCCIICIOBAHNUE.

oJie3Hb [lapkHCOHA — pacmpocTpaHEHHOE Helpo- JNohaMUH-TIPOAYIIUPYIONIMX KJIETOK, MOTEHUUATbHO CII0-

JieTeHepaTUBHOE 3a00JieBaHUE, B PA3BUTUU KOTO- COOHBIX 00ecrnevunuTh 0oJiee IIUTENbHBIA U CTOWKUIA 3 heKT

poro 0oJjibllas Pojib MPUHAMIEKUT TeHETUIECKUM [5, 13, 14].

(axropam [1, 21]. bone3ns [NapkuHcoHa xapakTe-

pusyeTcs porpeccupyrolleit morepeit nopammuHep- [TonbITKM HEWpOTpaHCIJIAHTALMM TIPU NApPKUHCOHU3ME
TMYECKUX HEMPOHOB CPENHEro MO3ra B YEPHOI cybcTaHUMU C UCTOJb30BaHUEM (heTabHBIX TKaHEH CpegHEero Mosra u
M, KaK CJIE[CTBUE, 3HAYNTEIbHBIM (CBbIle 80%) CHUXEHNEM HEMPOHOB, MOJYYEHHBIX M3 3MOPUOHANBHBIX CTBOJIOBBIX
YPOBHA IoGhaMiHa B CTpUaTyMe. DTO MPUBOIUT K PA3BUTHIO KJIETOK, NTPOAEMOHCTPUPOBAIN, YTO TPAHCIUIAHTUPOBAHHLIE
OCHOBHBIX IBUTaTEJbHBIX CHMIITOMOB 3a00J€BaHUS — Opaau- KJIETKM MOTYT PEMHHEPBMPOBATH CTPUATYM, BOCCTAHABIIM-
KUHE3UM, MBILIEYHOMH PUTMIHOCTU U Tpemopa [22]. B cBaAsu BaTh NO0aMUHEPTUIECKYI0 HEHPOTPAHCMUCCHUIO U B HEKOTO-
C OTKpHITHEM T0(QaMUHEPIHYECKOTO AePUIMTA B KAYeCTBE PBIX CIy4asiX YIydIIaTh IBUTATEIbHbBIC TUCHYHKIINT, OMTHAKO
KJII0YEBOTO MAaTOTEHEeTUYECKOro 3BeHa 0one3Hu IlapkuHcoHa 9TOT 3(PPeKT oKazancs IMI0X0 BOCIMPOM3BOAUMBIM [15, 16].
HaubOosee SQPEeKTUBHBIMY NOAX0IAMU K JIEYEHUIO Ha TIPOTH- bonee Toro, TpaHcIIaHTaLUsI SMOPUOHATBHBIX KJIETOK MMeE-
JKCHMM MHOTUX JIET SIBJIIOTCS 3aMECTUTE/IbHAs Tepamnus Jie- €T 3HAUMTEJIbHbIE 3TUYECKUE, PEIUTMO3HBIE, TEXHUUECKUE
BOZOMOi (OMOMOrMYeCKNM MPEALIeCTBEHHUKOM Jo(hamuHa) ¥ TIPAKTHYECKUE OTPAHMYEHNS, K TOMY K€ OHa CBS3aHa C He-
1 Ha3HAYEHUE aTOHKMCTOB NOMAMUHOBLIX PELENTOPOB; IPU- 00XOAMMOCTBIO CTOMKONA MMMYHOCYIIPECCUU B TIOCIEONEpPa-
MEHAIOTCA TaKXKE KOPPEKTOPBI APYTUX 3BEHBEB LIEHTPAJIBLHOTO LMOHHOM tepuofe [6, 8]. PeanbHoit 1 HanboJIee IEPCIIEKTHB-
HelfipoTpaHcMUTTepHOTO nuchananca [4, 7]. OmHako mo Mepe HOli aJbTepPHATUBON TPU MAapKUHCOHM3ME MpeICTaBIsAeTCs
TIPOrpecCMpoBaHMs GOIE3HU TONOKUTENbHbI d(hekT mpu- TPAHCILUIAHTALIMS B TOJOBHOI MO3T MOJHOLIEHHBIX IO CBOUM
MEHSIEMBIX TPOTUBOMAPKUHCOHUYECKUX TPENapaToB MOXET Mop(hO(DYHKIUMOHAIBHEIM XapaKTepPUCTUKAM HodaMuHep-
CTaHOBUTHCSI MEHEE CTOMKUM, a HapacTalollke OCIO0XHEHUS TMYECKUX HEeHpOHOB, NU(bMEPEHLMPOBAHHBIX U3 UHOYLU-
MHOTOJICTHE! Tepanuy U MOsIBIEHUE CUMIITOMOB, PE3UCTEHT- DOBaHHbIX naopunomenmusix cmeonosvix Kiemok (UITCK)
HBIX K 10(aMHHEPTHYECKON CTUMYJISILIUH, CTABST Mepe] Bpa- [2,9, 10, 18, 19]. B cBoto ouepenn, UTICK MoxHO mosydath
YOM BCE HOBBIE M HEPEAKO TPYIHOPAa3pelIMMbie MPOOIEMbI U3 COMaTHYecKUX TKaHell (¢hubpobracToB) caMux MmalueH-
[4, 11, 12, 22]. CnenyeT 100aBUTE, YTO COBPEMEHHBIE METOLIBI TOB, OPMEHTHPOBAHHEIX HA OIEPALUIO, C TOMOIIBIO OTKPHI-
JIEYeHNS MapKUHCOHM3Ma He MPEeJOTBPalIaloT IIPOrpeccrpo- Toi B 2006 I. TEXHOJIOTMU KJIETOYHOTO PEIPOrpaMMUPOBAHUS
BaHUS TEKYLIETO HepoaereHepaTUBHOIO Ipouecca. UMeHHo [23, 24]. Takoit MOAXOMA MCKIIOYAET ITUUYECKUE MPOOIEMBI
HO3TOMY TpeOyeTcs CO31aHNe HOBBIX TEPATIEBTUYECKHUX OIl- 1 o0ecneyrBaeT TeHETUUECKYI0 UIEHTUYHOCTh TPaHCILIaH-
LU, B YMCIE KOTOPBIX pacCMaTpUBAETCs BOCMOJHEHHUE I0- TaTa ¥ OPTaHU3Ma PELUIINEHTA.
(ammuaa B [THC ¢ moMomipio TpaHCIUIAHTAIIMM 3K30T¢HHBIX
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B 2012—13 rr. Hamu coBMecTHO ¢ MHCTUTYTOM 0011IEl TeHeTH-
ku PAH u UHctutyroM MonekynsipHoit renetuku PAH Haua-
To nepBoe B Poccuu uccnenopanue, B Koropom UITCK Obiiu
UCTIONB30BAHbBI IS JIEUEHUST SKCTIEPUMEHTAILHOTO MapKUH-
COHHM3Ma, BBI3BAHHOTO IIPSIMBIM BBEICHHEM B UYECPHYIO CYyO-
craHuio Heiiporokcuna 6-OHDA [3]. Breito mokasaHo, 4to
cTepeoTakcuyecKasl TpaHcIIaHTauus nonydyeHHbix u3 MIICK
YesoBeKa M0(haMUHEPTHIECKUX HEHPOHOB B IIOJIOCATOE TEJIO
KpBIC C NMApPKUHCOHU3MOM ITPUBOLUT K OTYETIMBOMY YJIy4-
IICHWIO ABUTATEeJIBHBIX (GYHKIWA M PeAYKIUN CUMITOMATHKH
napkuHcoHu3Ma [3]. B HacTtosmieit pabote MBI IipeacTaBisieM
pacIIMPEHHbIE Pe3yJIbTaThl JJIUTEIbHOTO HAOMI0AEHUS 3a Olle-
PYPOBAHHBIMU 3KCIEPUMEHTATLHEIMU XXUBOTHBIMY U TAaHHBIC
MOPHOXUMHUIECKOTO MCCIIENOBAaHMS MX MO3Ta, TOKA3BIBAIOIINE
MPUHIMITMATBHYIO BO3MOXHOCTh BLKMBAEMOCTU TPAHCILIAH-
THPOBAHHBIX HEMPOHOB Ha MPOTSLKCHUN HEIENb U MECSIIEB.

MaTepua.nbl W METO/bI

Mopdoxvmmyeckas oLEHKA PE3yNbTaTOB HEAPOTPAHCMNIAHTALMM NP MAPKVHCOHM3ME

CKMPOBKE aHTUTeHA B MMKPOBOJIHOBOH meun (600 W, 5 MuH)
B uurpatHoM 6ydepe (0,01 M, pH=6,0). /lnst BbIsIBICHUS TH-
posunruapokcunassl (TH) u Tpancnoptepa nodamuna (DA)
UCTIONB30BAIM MOHOKJIOHAJIbHBIE KPOJNMYbM AHTUTENA, IUIS
BBISIBJICHUS SIIEPHOTO aHTUTCHA YeJOBEKAa MPUMEHSUIN aHTH-
Tena Mblu. sl BU3yaliu3aluy CBS3BIBAHMS MCTOIb30BAIN
OMOTMHUIMPOBAHHBIE AHTUTENIA KO3bI MPOTUB COOTBETCTBYIO-
MIMX UMMYHOIJIOOYJIMHOB M 3KCTPaBUAMHIICPOKCHIA3Y, B Ka-
YeCTBE XPOMOTreHa MPUMEHSIM 3,3-IMaMMHOOEH3UINH C XJI0-
PUAOM HUKeNS (YepHOE OKPALIMBAHUE) UK KOOAbTa (romyboe
okpammBaHue). OKpalvBaHWe MPOBOAMIN IO IIPOTOKOJIAM
Mpou3BoAuTeNs aHTtuTen (Sigma). 1 Kaxmoit cepuu mpena-
PaTOB CTaBUJIM HETATUBHBIN KOHTPOJb. [Ipenapatsl u3yyaim u
(ororpaduposamu Ha Mukpockore Leica DMLB (Iepmanus),
¢ xamepoit DC-300 (3 Mrnke, upetHast). Mopdomerprueckoe
UCCJIeOBAHUE BBIMOIHSIM B iporpamme Leica QWin.

Pe3ynbratnl u 06cyxeHmne

MeTo/p! moy4eHust U3 KyJIbTUBUPOBAHHBIX PUOPOOIACTOB ye-
noBeka UTTICK u nx HampaBieHHOH TuddepeHIIMPOBKY B 10-
(bamMHepruyeckue HeMpOHbI ObLIM AETATbHO OMUCAHBI HAMU
panee [3]. MoaenupoBaHue MapKUHCOHU3MA Y KPBIC C MTOMO-
1110 HeiipoTokcrHa 6-OHDA, u30uparenbHO HOBpEXIAIOLIe-
ro 1o(aMMHEPTUYeCKUe HEMPOHBI, a TAaKXe TPAHCILIAHTAIMS
B XBOCTATOE SIAPO IKCIEPUMEHTATIBHBIX XXMBOTHBIX CYCTIEH3UU
noaMIHEPIHIeCKUX HelpoHOB (n=8) wim (GuobpoOIaCTOB
(Y XKMBOTHBIX B TpYIITe CpaBHEHUS, N=4) MPOBOAUIUCH B COOT-
BETCTBUMHU C 0TpabOTaHHBIMU MTpoToKodamu [3, 17, 20].

JInst OleHKW BEJMYMHBI HEHPOTOKCHYECKOTO ITTOBPEXIEHUS
IBaXIHI (depe3 4 1 8 Hell TTocIe CTePEe0TaKCUUESCKUX OTIePalHii)
KphICaM BBOJMJIM aroHUCT JH0(aMUHOBBIX PELENTOPOB aro-
MopduH B 1o3e 0,1 Mr/Kkr mogkoxHo. TecTupoBaHWE U aHATIN3
MOBEIEHNS SKCIICPIMEHTATBHBIX SKMBOTHBIX ITPOBOIMIICS OIH
pa3 B Hemeno Ha mpoTskeHuM 12 Hem. Cpok mepeXuBaHMS
JKUBOTHBIX TMOCJE HeWpOTpaHCIIAHTALUKM COCTaBsl 16 Hen.
[pu npoBeaeHMHU TeCTA B «OTKPHITOM IOJIe» B TEYEHUE 3 MUH
OIpee/IsIY TOPU30OHTAIBHYIO TBUTATEIbHYIO AKTUBHOCTD; TIPH
9TOM YYMTBIBAIM OOIee KOMMYECTBO MEPECEUYSHHBIX KBaapa-
TOB U BEIMYMHY NpoiineHHOro myTr. GUKCHPOBaHUE W aHATN3
MOBEIEHYECKUX SKCIEPUMEHTOB MPOBOIWIM C MOMOIIBIO CH-
CTeMBl BUICOHAONIONEHWST 3a TIOBEJICHMEM XKMBOTHBIX Any-
maze. HaumHast ¢ 1Byx mHel 10 omnepanuy HelipOoTpaHCIUIaH-
TallMd U B TEYECHME BCErO Mepuosa 3kcrepuMeHTa (16 Hen),
KPHICH €XeTHEBHO TONYYaId IMKIOCIIOpHH (12 MI/KT mepo-
PaNbHO) ¢ LeIbI0 MMMYHOCYIIPECCHU U TIPSIOTBPALICHUS M-
MYHOJIOTUYECKOI HECOBMECTUMOCTH KJIETOK TOHOpa C MO3TOM
PpELUITEeHTA.

[TonyyeHHsie pes3ynbraThl ObUTM 0OpabOTAaHBI C MOMOILBIO
nporpamMmmbl STATISTICA (release7) meromoMm BuikokcoHa
(MaHHa-YutHn).

ITo okoHYaHUM OKCIICPUMECHTOB KMBOTHBIC YCLIIUIAJIUCH XJI0-
pO(l)OpMOM, 3aTEM OCYLICCTBJIAIACH ACKAIIAUTALIUA U U3BJICYC-
HUE MO3ra.

O6pa3subl Mo3ra (GMKCHpoBaIu B (hopMairHe Ha (GochaTHOM
coJieBOM Oydepe 1 TPOBOAWIIM Yepe3 3TaHOJ 1 X10podopM s
3amuBKy B napacduH. Cepun GpOHTAIBHBIX CPE30B (TOMILIHON
7 MxM) rotoBunu Ha mukpotoMe Leica SR2000. IMpenapats
OKpalIfBaJi IMMYHOTUCTOXMMUYECKAM aBUIMHIICPOKCHIA3-
HBIM METOIOM, YaCTh IIPEIapaToB TaKXe OKpAaIIMBalId Kpe-
3UJI0BbIM (broJieTOBBIM. Cpe3bl ToABepraiy TEIIOBOM JeMa-
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V KphIC ¢ SKCIEPUMEHTATBHOM MOJIEIBIO ITAPKMHCOHM3MA T10-
CIle TPAHCIUIAHTAIINK MOTYIYCHHBIX 10(haMAHEPTMICCKIX HEli-
POHOB B I0JI0CATOE TeJIO OTMEYAJIOCh OTYETIMBOE YIydIleHUE
JIBUTATENTbHBIX (DYHKIWN W PeOyKIMS CHMITOMOB ITapKUHCO-
HUYeCKoro cuHapoma. (puc. 1, 2). BpamiarensHoe noBeaeHue,
HabJroaeMoe B TIEPBOM armoMOP(GMHOBOM TeCTe, T.e. uepes
4 Hen mocyie BBEIEHUS TOKCUHA, IOCTOBEPHO OCIa0ISIOCh TPU
BTOPOM TECTHPOBAHUU Yepe3 § Hell II0CIe HEHPOTOKCHYECKOTO
MOBPEXICHUSL.

B rpynmne cpaBHeHUst HelipoTpaHcIUlaHTaUus (pruOpobIacToB
B XBOCTAThI¢ SIpa KPBIC He OKa3ajia BEIPaXXeHHOTo 3¢ deKTa Ha
MOBEIcHUE XMBOTHBIX. TeCTUpOBAaHUE ABUIATENbHON AKTHB-
HOCTH TaKMX KPbIC B «OTKPBITOM II0JI€», IIPOBOAUMOE €XEHE-
JIETBHO, He BBISBUJIO CTATUCTHMUECKU JOCTOBEPHBIX Pa3ITIMiA
MOBENIEHYECKUX I0KAa3aTeNeid 10 TPAHCIUIAHTALMM M CIIYCTS
5 Hen (puc. 3).

Ha pasnbIx cpokax nocne TpaHcriantauuu (3, 5, 7, 14, 32 nus
1 4 MecC) TIPOBOIWIN UMMYHOTHCTOXUMIIECKOE UCCIIeHOBAHNE
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puc. 1: U3meHeHne ABUraTebHOM akTUBHOCTH B «OTKPLITOM MONE» Y KPLIC C
MAPKMHCOHMYECKUM  CMHOPOMOM 1I0CNIE BBEAEHUS IMddEPEHLMPOBAHHbIX
LOGaMVHEPTUYECKVX HEPOHOB B CTPUATYM.

Mo 0Cv OPAVHAT; YMCI0 NEPECEYEHHbIX KBAPATOB; M0 0CH abcuuce: 4 Hel — BpeMs

nocne BeeeHns TokcuHa 6-OHDA B uepHylo cybctanwwmio, 5, 33, 47, 64 n 91 cyr

— BPEMS MOCNE BBEEHMS KNETOYHON CycnieHav. CTpenkoid 0603HAYEH MOMEHT

BBEEHUA 0DAMUHEPrUYECKMX HEMPOHOB;

+ — pasmuud [LOCTOBEPHbl MO CPABHEHMIO C OHOM (MCXOBHBIM YPOBHEM

[BUraTeNbHOM aKTMBHOCTH);

¥ — pasnuyms JOCTOBEPHBI MO CPABHEHMIO C YPOBHEM [BUTATENbHOI aKTMBHOCT

cnycrs 4 Hepy nocne Beeenv Tokcuna npu p<0,05.

5cyt  33cytr 47cyt 64cyt 9yt
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puC. 2: MpUMEDbI TPEKOB B «OTKPBITOM 10AIE Y KPBIC C PA3BMBLUNMCA NTAPKVHCOHMYECKVM
cvHapomoM (A) W yepe3 33 cyT mocne BBEMEHMS AMOGEPEHLIMPOBAHHBIX
[0(AMUHEDTVIHECKWX HEIAPOHOB (B) TEM Xe XVBOTHBIM.
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puc. 3: ﬂl/IHaMVIKa ﬂBVIFaTeJ]bHOVI aKTUBHOCTM KPbIC C NapKUHCOHMYECKAM CUHAPOMOM
B «OTKDBITOM Monie» nocne BBefeHust ¢wbpobnacTo B XBOCTAThHle Spa
(noka3aHo cTpenkoit).

Mo OCv OpAMHAT: KOMMYECTBO MNEPECEYEHHbIX KBAAPATOB; MO OCH aBCLMCC:

4 Hep — Bpems nocne BeeeHUA TokcuHa 6-OHDA B YepHyio CybCTaHLMIO; fanee —

4ucno AHeVI JKCnepumeHTa MeXy TeCTamu; +- pa3nnyna fOCTOBEPHDI MO CPABHEHUIO

C MCXOZHBIM YPOBHEM JBUraTenbHoiA akTveHoCTY mpi p<0,05.

aKcnpeccun HelipoHaibHbIX 0ekoB TH u DAT, sapnstiommxcs
Mapkepamu J10(aMUHEPrUYecKUX HEMPOHOB, a Takxke siep-
Horo aHtureHa yenoseka (HNA) mis BbISIBIEHNS TpaHCIUIAH-
TUPOBAHHBIX KJIETOK. OMHOCTOPOHHEE IOBPEXACHHUE YePHOI
CyOCTaHIIMM TOCNIe MHTpaHUTpaibHOro BBemeHus 6-OHDA
TIOATBEPKIATOCH Pe3KUM CHInKeHneM akcripeccun TH B umcu-
JIaTepabHOM CTPHATyME.

Ha cepuitHbIX mocienoBaTeIbHBIX Cpe3ax B TPaHCIUIAHTATE BbI-
SIBJISTH KJIETKY, COIEpPKAIIIe KaK sSIepHBIi aHTUTCH YeToBeKa,
TaK 1 fodaMUHepruyecKuie MapKephl (puc. 4), IpuyeM JI0Ka-
mmzauua TH u DAT-no3UTUBHBIX KJIETOK OblIa OZMHAKOBOI.
TpaHCTITAHTHPOBAaHHBIE JTOGMaMUHEPIMYECKIE HEMPOHBI OT-
JIMYAIACh MaJBIMKU pasMepaMu (CpemHss IUIONmanb HEHPOHOB
cocrabmia 107110 Mxm?).

3a mpeneaaMu 00J1aCTH TpaHCIUIAaHTALIMK HAOMIOdAIN eIMHIY -
Hble JohaMUHOBbIE HEUPOHBI, He 3Kcmpeccupyomue HNA
U SIBJISTIONIECS COOCTBEHHBIMY HEWPOHAMY CTPUATYMA KPBICHI.
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puc. 4: TpaHcnnaxTawuvs HepoHos, guddepenumposanHbix 3 UIMCK yenosexa,
B CTPMATYM KPbIChI C 3KCMIEPUMEHTAIbHBIM MapKUHCOHU3MOM.

A, b — nokanu3aus TpaHCnnaHTaTa B XBOCTAaTOM pe KPbICh! (0Kpacka no Huccnio);

B — HNA-noautvBHbig KNETKY B 0611aCTH TPAHCTNHTALMM (32-if iEHb).

(0603HaueHus:; Nissle — okpacka no metomy Huccns, HNA — nokanusaus snepHoro

aHTUreHa Yenosexa.

Yncno knetok

120 ; Ha none 3peHus
3 100 -
Vo e S
(Al ] 60 1
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e 20

neHb7  peHb 32

puc. 5: Jlokanuaawmst v yueno odaMuHepruyeCckuX HEiipOHOB B PasHble CPOKY Nocne
TPAHCNTAHTALM,

A — CTpenkamm ykasaa nokam3aumst JOGaMUHEDTYECKVX HEIAPOHOB Ha 3-M, 5-if

¥ 7-/t HM 1IOCNIE TPAHCTTAHTALIMM (CXEMbI C PEMPE3EHTATUBHbIX MPENapaTos);

b - nnotHocTb Knetok (B none 3peus — 0,04 MMZ), SKCPECCUPYIOLLYX SnEpHbIid

anTurex yenoseka (HNA), Ha 7-i 1 32-it i nocne TpaHCTaHTaLmi.
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puc. 6: BbisBneHve TUPO3MHTUIPOKCUNaskl (TH) B TpaHCRNAHTaTe.

A - podamuHoBaR [JeHepBauMs CTpMaTyMa Ha CTOPOHE DaspyLUEHUs YepHOi
cy6cTaHwmm v TH-N03UTUBHBIE KNETKW B 0ONACTI BBEAEHHS NO XOZY TPeKa OT Uikl
(32-1 meb);

b — TH-no3uTuBHbIE KNIETKM B CTPUATyMe 061acTIn TPaHCMNAHTATa Ha 2-i HeR nocne
BBEJIEHNS;

B — pacnpoctpanerie TH-no3uTvBHbIX OTPOCTKOB B KDAeBOi 30HE TPAHCMNAHTATA Ha
4-it Hep,

O0acTh TpaHCIIAaHTaLIMKM K 5—7 IHSIM OblIa OKpYXeHa
[JIMAJbHBIM BajJOM, COCTOSIIIMM M3 aCTPOLIMTAPHBIX KJIETOK
KPBICHI.

Yucno HNA-O3UTUBHBIX KJIETOK B 00J1aCTH TpaHCIUIAaHTALIMK
CTATUCTHYECKN 3HAYMMO CHIDKANIOCh B TEUCHME TEPBOM He-
JIeNn Tocie BBeneHus (B cpenHeM Ha 46%), mociie 4ero o0b-
€M TpaHCIUIAaHTaTa OCTAaBaJICA CTAOMIBHBIM BIUIOTH 0 Mecsla
u cocrassin 0,06—0,1 MM3; pu mocYeTe ¢ YYETOM MOMPABKI
AbepxpoMOu 0011Iee YUCIIO BISBISEMbIX KJIETOK YeJIOBEKa ye-
pe3 1 mec mocie BBeAeHuUs1 cocTaBisiio 10 150 Thic. (puc. 5).
Yepes 4 mec mociie onepaun HNA-o3uTUBHBIE KIIETKH TAKKE
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O0HApYXUBAIUCh B 00JaCTM TpaHCIUIAHTalUuKW. Murpauuu
HNA- umu TH-mo3uTHBHBIX KJIETOK 3a Ipefeabl 00JacTu
BBEIEHUS (MO0 KOJNMYECTBEHHOM OLIEHKE PACCTOSHUSI MEXIY
BBISIBJIIEMBIMI HEMPOHAMM) BBHISIBICHO He OBITO, UTO, IO BH-
THMOMY, MOXXET CBHIETEILCTBOBATD B TOM YHCIIE U O BRICOKOI
creneHn auddepeHInpoBKM KieToK. KommyecTBo coxpaH-
HBIX TO(paMUHEPINUeCKMX HEHPOHOB B TPaHCIUIAHTATaX Ha
2—4 Hen nocJjie BBEAEHMSI COCTABIIIO OKOJIO 1% OT BBISIBISIEMBIX
HNA-no3utuBHBIX KiaeTok. HaumHas ¢ 7 aHs mocne ornepa-
LMY, B 00JIACTM TpaHCIUIaHTaTa Habmoganu nosieieHue TH-
MO3UTHBHBIX OTPOCTKOB TPAHCIUIAHTHPOBAHHBIX HEMPOHOB
(puc. 6), a Ha cpokax 32 mHS U 4 Mec. OTPOCTKH BBISIBIISIUCH
U 3a MpefieiaMu 00JIaCT! TpaHCIUTAaHTAlMK (1o 1 MM OT ee rpa-
HUIIBI), YTO TTO3BOJISIET MPEATIONOXHUTH (DOPMUPOBAHNE KOH-
TaKTOB MEXIY KJIETKAMU TPAHCIJIaHTaTa U CTPUATHBIMU Hell-
POHAMU SKCIIEPUMEHTABHBIX XKUBOTHHIX.

Crucox uTeparypbl

1. Hanapuowrun C.H., 3acoposckas H.A., Heanosa-Cmonenckas HU.A.,
Mapkosa E.JI. Tenetnueckue acnektsl Oone3nu IlapkuHcona. He-
BpoJL. XypHan 2002; 5: 47-51.

2. Jlebedesa 0.C., Jlaeapvkosa M.A., Hanapuowkun C.H. u dp. Unny-
LMPOBaHHbIE TUTIOPUIIOTEHTHBIE CTBOJIOBbIE KJIETKH: HOBbIE BO3MOX-
HOCTH B HEHPOOMOJIOTMH ¥ HEUPOTPAHCIIIAHTONIOTUM. AHH. KIMH. 1
aKcnepuM. HeBpod. 2011; 4: 37—45.

3. Jlebedesa O.C., Jlaeapvkosa M.A., Kuceses C.JI. u dp. MopdodyHK-
LIMOHAJIbHbIE CBOMCTBA MHAYLIMPOBAHHBIX ILUIIOPUIIOTEHTHBIX CTBOJIO-
BBIX KJIETOK, MOMYYeHHbIX U3 (HUOPOOIACTOB KOXM YeOBEKa U qud-
(epeHLIPpoBaHHBIX B HohaMuHepruyeckue HelpoHsl. Helipoxumust
2013; 3: 233-241.

4. DKcTpanpaMUIHbIE PACCTPOMCTBA. PyKOBOICTBO IO JMATHOCTHKE
n nevenuto (nmox pen. B.H. Iroka, N.A. VBaHoBoii-CMOIEHCKOI,
0.C. Jleuna). M.: ME[Inpecc-undopm, 2002.

5. Airavaara M., Voutilalainen M.H., Wang Y., Hoffer B. Neurorestora-
tion. Parkinsonism Relat. Disord. 2012; 18 (Suppl. 1): S143—S146.

6. Bjorklund A., Kordower J.H. Cell therapy for Parkinson’s disease:
what next? Mov. Disord. 2013; 28: 110—115.

7. Connolly B., Lang A.E. Pharmacological treatment of Parkinson’s dis-
ease: a review. JAMA 2014; 311: 1670—1683.

8. Cooper O., Hallett P., Isacson O. Using stem cells and iPS cells to dis-
cover new treatments for Parkinson’s disease. Parkinsonism Relat. Dis-
ord. 2012; 18 (Suppl. 1): S14—S16.

9.Gao A., Peng Y., Deng Y., Qing H. Potential therapeutic applications of
differentiated induced pluripotent stem cells (iPSCs) in the treatment of
neurodegenerative diseases. Neuroscience 2013; 228: 47—59.

10. Hwang D.-Y., Kim D.S., Kim D.W. Human ES and iPS cells as cell
sources for the treatment of Parkinson’s disease: current state and prob-
lems. J. Cell. Biochem. 2010; 109: 292—301.

11. Jenner P., Morris H.R., Robbins T.W. et al. Parkinson's disease — the
debate on the clinical phenomenology, aetiology, pathology and patho-
genesis. J. Parkinson’s Dis. 2013; 3: 1-11.

12. Kalia L.V., Lang A.E. Parkinson’s disease. Lancet 2015: published
online April 20. http://dx.doi.org/10.1016/S0140-6736(14)61393-3.

33

Mopdoxvmmyeckas oLEHKA PE3yNbTaTOB HEAPOTPAHCMNIAHTALMM NP MAPKVHCOHM3ME

0600111251 TOMTYYEHHBIE B PE3YIbTaTe UMMYHOMOP(HOIOTUYECKO-
IO VCCIIEIOBAHYS PEe3yIbTaThl, MOXKHO YTBEPXK/IATh, UTO KIETKU
4esioBeKa, MOMyYeHHbIE U3 PEMporpaMUpoOBaHHBIX (pubdpoda-
CTOB U IU(epeHUMPOBAHHBIE in Vitro B 3pefible Jo(paMUHeEp-
ITMYECKUE HEHMPOHBI, IOCIE HEMPOTPAHCIUIAHTALIMN COXPAHSIOT
CBOIO JIOKQIM3aLMIO B CTPUATYME U OCTAIOTCSl KM3HECMOCO0-
HBIMU J10 4 Mec TIoCTie OMepaluy, MPU 3TOM HabIIoaaeTcs pac-
MPOCTPAHEHUE UX OTPOCTKOB BOKPYT 00IaCTH TPAHCTIIAHTAIIUM.
[TpoBeneHHOE wHcCEeNOBaHNUE TMOKA3bIBAET MPUHLUMUATBHYIO
BO3MOXHOCTb KOPPEKIIMM HAPYIIEHU! MOTOPUKHU Y IKCIIEPU-
MEHTaJIBHBIX XKUBOTHBIX ¢ 6-OHDA-MozebI0 MapKMHCOHM3MA
3a CYET PENONy/ AU 10(paMUHEPTHIECKUX HEUPOHOB, UCTOY-
HUKOM KOTopbIX MoryT ObiTh MITICK, noyyaemble U3 coMaTu-
YeCKMX KIIETOK ((hHOpo0IacToB).

Hccaedosanue noddepyucaro epanmom PODHU Ne 13-04-01730a.

13. Korecka JA, Verhaagen J, Hol EM: Cell-replacement and gene-
therapy strategies for Parkinson's and Alzheimer's disease. Regenerative
Medicine 2007, 2: 425—-446.

14. Langston J.W. The promise of stem cells in Parkinson’s disease. J.
Clin. Invest. 2005; 115: 23-25.

15. Lindvall O. Developing dopaminergic cell therapy for Parkinson’s
disease — give up or move forward? Mov. Disord. 2013; 28: 268—273.

16. Lindvall O., Kokaia Z., Martinez-Serrano A. Stem cell therapy for
human neurodegenerative disorders — how to make it work. Nat. Med.
2004; 10 (Suppl.): S42—S50.

17. Meredith G.E., Sonsalla P., Chesselet M. P. Animal models of Parkin-
son’s disease progression. Acta Neuropathol. 2008; 115: 385—398.

18. Nishimura K., Takahashi J. Therapeutic application of stem cell
technology toward the treatment of Parkinson’s disease. Biol. Pharm.
Bull. 2013; 36: 171-175.

19. Park I.H., Zhao R., West J.A. et al. Reprogramming of human so-
matic cells to pluripotency with defined factors. Nature 2008; 451
(7175): 141-146.

20. Paxinos G., Watson C. The Rat Brain in Stereotaxic Coordinates.
Academic Press, 1998.

21. Periquet M., Liicking C.B., Vaughan J.R. et al. et al. Origin of the
mutations in the parkin gene in Europe: exon rearrangements are in-
dependent recurrent events, whereas point mutations may result from
founder effects. Am. J. Hum. Genet. 2001; 68: 617—626.

22. Savitt JM, Dawson VL, Dawson TM. Diagnosis and treatment of
Parkinson disease: molecules to medicine. J Clin Invest. 2006; 116 (7):
1744—1754.

23. Takahashi K., Tanabe K., Ohnuki M. et al. Induction of pluripotent
stem cells from adult human fibroblasts by defined factors. Cell 2007;
131: 861-872.

24. Takahashi K., Yamanaka S. Induction of pluripotent stem cells from
mouse embryonic and adult fibroblast cultures by defined factors. Cell
2006; 126: 663—676.



Tom 9. Ne 2 2015

www.annaly-nevrologii.ru

Morphochemical evaluation of neurotransplantation outcomes in experimental Parkinsonism

A.V. Stavrovskaya, D.N. Yoronkov, N.G. Yamshchikova, A.S. Ol’shanskiy, R.M. Khudoerkov,
L.G. Khaspekov, S.N. Illarioshkin

Scientific Center of Neurology (Moscow, Russia)

Keywords: Parkinsonism, 6-OHDA, induced pluripotent stem cells, dopaminergic neurons,
neurotransplantation, immunomorphochemical analysis.

Parkinson's disease is characterized by degeneration of the ni-
grostriatal dopaminergic pathway that underlies the basic motor
symptoms of the disease. Since the currently available antipar-
kinsonian therapy is symptomatic by its nature, approaches as-
sociated with intracerebral transplantation of functionally intact
dopaminergic neurons derived from fibroblasts through the stage
of induced pluripotent stem cells (iPSCs) are considered as an
alternative. In this work, based on a model of 6-OHDA-induced
Parkinsonism in rats, we have studied the long-term motor ef-
fects and provided morphochemical evaluation of the outcomes
of human iPSC-derived dopaminergic neuron transplantation
into the animal striatum. Neurotransplantation in the main
group of animals (n=8) resulted in significant improvement in

the motor functions and a reduction of the Parkinsonism symp-
toms, while similar transplantation of fibroblasts into the animal
striatum in the control group (n=4) had no effect on the Parkin-
sonism symptoms. Immunomorphological analysis demonstrat-
ed that differentiated human neurons, which were transplanted
into the rat brain, retain their localization in the striatum and
remain viable for up to four months after surgery. In this case,
the outgrowth of their processes around the transplantation site
was observed. The study has demonstrated the fundamental pos-
sibility for movement disorders in experimental animals with a
6-OHDA-model of Parkinsonism due to the repopulation of do-
paminergic neurons, the source of which may be iPSCs derived
from somatic cells (fibroblasts).
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TEXHOJIOTUN

B03MOXXHOCTU KOHTPACTHOIO
VJIBTPa3ByKOBOI'O UCCJICIOBAH U
B AaHTMOHEBPOJIOTUU

A.O. Yeuérkun, JIII. JIpynna

OIBHY «Hayunviii yenmp nesposoeuu» (Mockea)

Jhbmpa36ylcoeoe uccnedosattie ¢ KOHMPACMHbIM YCUNEHUEM A6.11eMmCA HOBbIM NePCNEKMUBHbIM HANPAeAeHUeM 6 AHeU08U3yalu3auuu, Komopoe 6 nocaedHue 200bl
Haxooum éce bonee WUPOKoe npumenerue 6 KAUHUMeCKoll npaxkmuxe. Hpueodumcx ucmopus passumus 0aHHO20 Memoaa, demanvho paccmampuearomcs OCHO8Hbvle
gbu3uxo-mexnuuecrcue NPUHYUNbI KOHMPACMHO20 YAbMPA36YK06020 ucmedoeaﬁuﬂ, a maxice Co6pemMenHble 603SMONCHOCMU €20 UCNONb306AHUSA 6 duaerocmuxe

PazAUMHbIX (hopm cocyducmbix 3a001e8aHUil 20108H020 Mo32d.

KimoueBbie cJ10Ba: KOHTPACTHO-YCUJIEHHOE YJILTPa3BYKOBOE UCCNIEI0BAHNE, MUKPOITY3bIPbKH,
CTEHO3 COHHBIX apTepUil, HEOBACKYIISIPU3ALILSL.

JsTpa3BykoBoe uccienosanue (Y3U) otHocutcs

K HanboJee MIMPOKO MCIIOIb3YeMbIM METOIAM Me-

JOUIMHCKOM BU3yaln3alliyl ¥ 110 CPAaBHEHUIO C JIy-

YEBBIMU METOAaMHU 00JIaaeT PSIIOM HEOCTIOPUMBIX

MIPEUMYIIECTB, TAKMX KaK HEMHBA3WBHOCTbH, IIH-
pokasi JOCTYIHOCTb, MOOUIBHOCTh MPUOOPOB, OTHOCUTEb-
HO HEBBICOKAs CTOMMOCTb 0OODYIOBaHUS U OOCIENOBaHUS,
BO3MOXHOCTb MHOTOKPAaTHOTO HCCJICIOBAHMS IMAIleHTa 0e3
pucka ms 300poBbs. [locTosSIHHOE TeXHMYEeCKOe COBEpIleH-
CTBOBaHME YJIBTPa3BYKOBBIX MPUOOPOB MO3BOJISIET ITOIYyYaTh
M300paXXeHMS JOCTATOYHO BBICOKOTO KadecTBa. CyImecTBEH-
HBIM TIPOPHIBOM B VIYYIICHUM KayecTBa BHM3Yalu3allUK
W B TMOJTyYeHMH OOJbILICH MUArHOCTUYECKO MHbOpMaIMu
CTaJIo WCIOTh30BAHNE SXOKOHTPACTHBIX IpemnapatoB (DKII),
OCHOBaHHBIX Ha (DOPMHMPOBAHMK MUKPOIY3bIPHKOB (MUKPO-
YaCTHII) C 0COOBIMU SXOKOHTPACTHBIMU CBOMCTBaMU. CIIEKTp
IMAaTHOCTMYECKHX 3a/1ad, pellaeMBIX ¢ MX MOMOIIBIO, ¢ KaX-
IObIM TomoM paciuupsieTcsi. OCHOBHBIMM HaIpaBICHUSIMU
ucnoib3oBaHuss DKII sBIAOTCS aHTMOIOTUS, OHKOJOTHS,
TeTIATOJIOTHS, KapOMOJIOTHS, YPOHEPPOTIOTHUS, aKyIIEPCTBO
u opronenus. Ha ceromHsmHMii AeHb B MUPOBOI KIIMHUYE-
CKOWl TIpaKTUKE MCIONb30BAHNE KOHTPACTHOTO YCUIICHUS
npu Y3U sgBisercs o0s13aTeIbHBIM YCIOBHEM MCCICIOBAaHUI
0OJIbHBIX TIPAKTHYECKH JIF000T0 KIMHUYECKOTro mpoduis [6].

Wcropuyeckuii acneKT pa3BuTis
IXOKOHTPACTHBIX NMPENapaTos

3a wucropuio cBoero mnpumeHenus OKII mpommm 3Haum-
TENbHYIO SBOJNIOLUIO B TUIAHE Pa3BUTHS Pa3MEPOB U CTa-
OunbHoCTM MUKpomy3bippkoB (MII), mockonmbky B wupea-
Je OHM JOKHBI OTBEYaTh CIEAYIOIIUM TpeOOBAHMSM:
1) IOCTaToyHO JETrKO BBOAUTBHCS B COCYIMCTYIO CHUCTEMY;
2) UMeTh MAJIEHbKUI pa3Mep, CXOXUI C 3pUTPOLIUTAMU, YTOOBI
JIETKO TIPOXOIUTH Yepe3 KanuUISIPhI JIeTKUX (He bonee § MKM);
3) NpUBOAUTH K CTAOUIBHOMY aKyCTHUYECKOMY YCUJIEHUIO YIlb-
TpPa3ByKOBOTO CUTHaNA; 4) ObITh CTAOWJILHBIMU B TEYEHUE Tie-
puoza, HeOOXOAMMOTO JIJIsl IPOBEACHUSI IUATHOCTUYECKOTO UC-
CJIEIOBaHUSI; 5) OBITh a0COMOTHO 6E30MTaCHBIMU TS TALIUEHTA —
B YAaCTHOCTM, MMKPOUYACTHIIbl HE JOKHBI CIUBATHCS MEXIY
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c000ii 11 00pa30BBIBATH KOHTJIOMEPATHI, YTOOBI He BBI3BATh OK-
KITIO3UI0 COCYIIOB.

Emie B 1968 1. R. Gramiak u P. Shah [19] omucanu ycunenne
YIBTPa3BYKOBOIO CUTHala IIPM IPOBSACHMU WCCIEAOBAHUS
A0pTH B M-pexXmMe B X0Ie aHTHOrpauIecKux TpoLeayp He-
MOCPEICTBEHHO B MOMEHT BBENECHUSI PEHTTEHOBCKOIO KOH-
TPAaCTHOTO BellecTBa. JlajbHEIIIe MCCIeqoBaHMs TI0Ka3aly,
9TO JaHHBIN 3(h(DEKT BBI3BIBACTCS BBEICHNEM HE TOIBKO PEHT-
IeHOKOHTPACTHbIX BEILECTB, HO 1 JII000ii X1aKOCTH. OCHOBOIA
JaHHOTO NEHCTBUS SIBISIOTCS ITy3bIPHKM Ta3a BO BBOXMMOI
KMAKOCTH, a yeuseHue 3¢ dekTa 00ycaoBIeHO cTabuu3aiuei
STHUX IIy3BIPHKOB a1bOYMHHAMU IUIA3MbI KPOBU MaLueHTa [3].
B KIMHMKE CTalu MCIOJIb30BaTh B30OOITAHHBINA (DM3MONOTIYE-
CKUI1 pacTBOp, B KOTOPHIiA ITOITaNaIy ITy3bIPEKK Bo3ayxa. Il1o-
Jly4eHHast CMeCh IIPMMEHSIACH IUIs BU3yaIM3aliy BHYTPUKap-
JMAJIbHOTO MpaBo-jieBoro copoca. OmHaKO My3bIpbKU BO3IyXa
OBLTH Pa3HBIMH U TOCTATOYHO OOJBITMMHU TI0 pa3Mepy, TOITOMY
He MOIJIY IIPOXOAUTh YePe3 KAIMIUISIPHI JIETKKX.

[Tocnenyromme pazpaboTKyM MpUMBENIM K BBIMYCKY Ipernapara
AnbOyHeke (Albunex), Mmoay4yaeMoro B pe3yjibraTe MHTEHCUB-
HOW 00pabOTKM YJIBTPa3ByKOM pacTBopa anbbymuHa. [lapai-
JIEIbHO BeJUCh pa3pa0O0TKM KOHTpacTHHIX BewecTB ¢ MII Ha
OCHOBE JMcaxapuioB. MIMEHHO TaKuM KOHTPAacCTHBIM Bellle-
ctBoM 0611 DxoBucT (Echovist, “Schering”, Tepmanus) — nep-
BbIIi O(MIIMATTBHO 3aperucTpupoBaHHbIN AnbOyHeke B 1991 1.
B EBpore KoMMepuecKuil mpenapat misl YAbTPa3ByKOBBIX HC-
cnenoBanuii. OMHAKO ITUTETBHOCTD IIUPKYIISIIMY B KPOBU KaK
AnbOyHeKca, Tak M DXOBMCTA Oblla HEBBICOKA M COCTABIISIA
okoio 30—60 c. Kpome Toro, mpemapaThl JOCTATOUHO CJIOXHO
MIPOXOIMII Yepe3 KPYr Majoro KpOBOOOPAILEHUsI, TTO3TOMY
B OCHOBHOM HCITOJIb30BAJIMCH ISl TUATHOCTUKM IIEHTPAILHOTO
BEHO3HO-apTePUATbLHOTO LIyHTA.

[Tpenmapatamu cneayromero TMOKOJEHMS CTald BelecTBa
C ONTUMU3UPOBAHHBIMU CBoOVicTBaMU 0b6o0ouku MII. B mpe-
napare Jlesosucrt (Levovist, BBeneH B nipogaxy B 1996 r.) npu-
MEHEeHME ralakTo3bl U MaTbMUTUHOBOW KUCIOTHI caenano MIT
rasa 6ojee CTaOMJILHBIMU, YTO MO3BOJIUIO TIPOXOAUThH COCYIbI
JIETKMX UM KOHTPAcTUpOBaTh KaK JieBble OTAeNa Cepla, Tak
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u nepudepuyeckue cocyabl. OOHAKO B XOfe MPUMEHEHUs
JIAHHOTO KOHTPACTA BBISICHUIIOCH, UTO IOCTUTAEMOE YCUJICHHUE
YJIBTPa3BYKOBOTO CUTHaA TPeOyeT paspylieHusl MUKpochep.
Tonbko cBOOOIHBIE MY3bIPHKY Ia3a, BHICBOOOXKIAEMBIE MOCIE
paspyieHus cdep, U 00yCIaBIMBAIOT YCUICHHUE YIIBTPa3BYKO-
BOTo curHana. Takum oOpa3oM, ObUIO BO3MOXHO MPOBENCHUE
TOJIbKO YPE3BBHIYAIHO KOPOTKUX WCCJIENOBAHUMN, MOCKONBKY
caM MpOIIecC BU3YaIM3alliK pa3pylial KOHTPACTHOE CPEACTBO.
[To 370it MPUUKMHE BBITTYCK MpemnapaTa 6bl1 BCKOPe MpeKpaliieH.

Opnum u3 nociaeaHux DKII spasiercss npenapar CoHOBbBIO
(SonoVue®, “Bracco”, Utanust), KOTOpbIil B HACTOSIIIIEE BPeMsI
Hau0oJjIee YacTo UCTIONb3yeTcs Bo BceM Mupe u ¢ 2014 1. odu-
LIMabHO 3apernctpupoBaH B Poccun. Ipenapat npeacrapiser
coboii cycnensmio MIT (muamerpoM 2,5 MKM), OKPYXXEHHBIX
yIpyroit MembpaHoit ¢oconunuaos. MII HarmoTHEHH BHICO-
KOMOJIEKY/IIPHBIM MHEPTHBIM Ta30M (rekcaTopuaoM cepbl)
C HU3KUM YPOBHEM PAaCTBOPUMOCTH B BOJIE, TIO3TOMY IIPH IT0-
MagaHUK B KPOBb OH OcTaeTcs BHYTpU cdep. [1pn BHYTpUBEH-
HoM BBeneHMM MII cBOGOIHO MPOXOIAT Yepe3 KalMUISphl
JIETKVX ¥ TIOTIaIaloT B apTepuabHyto cucteMy. [Ipemapar ierko
i yHIIpyeT Yepe3 MeMOpaHBbI aJTbBEOJ JIETKUX U BBIIEISICT-
sl C BBIIBIXaeMbIM BO3IYXOM MPUMEPHO B TeUeHWe 15 MUH OT
Hayaja BBeeHuS. B 1 MJI TOTOBOTO K IPUMEHEHHIO TIperapara
coaepxurcs okono 200 maH MII. B knmuHnueckoi mpakTuke
n03a BBoAMMOro npernapata CoHOBbIO cocTaBsieT 2,0 M1 pu
BBITIOJTHEHUH SX0Kapauorpaguu 1 2,4 Ml IpU UCCIICTOBAHUM
MaKpo- U MUKPOCOCYIOB. DTO MPUBOIUT K MOBBIIICHUIO KOH-
TPacTHOCTM B TeUeHUe 2 MUH B Kamepax cepaua i 3—8 MuH
B IPYTHX opraHax. Pa3mMepsl My3bIpbKOB IPETIATCTBYIOT UX BHI-
XOJIy U3 COCYIMCTOTO pycia, mo3toMy COHOBBIO SIBJISIETCS Tpe-
1apaToM, KOHTPACTUPYIOIIMM MCKJIIOUYUTEIBHO COCYAbl. DTO
OTJIMYACT €T0 OT PEHTTEHOKOHTPACTHBIX TPETapaTtoB W Mmapa-
MAarHeTUKOB, KOTODPbIE PACIIPENENIAIOTCA BO BCE MEXKIIETOY-
Hoii xunkoctu. K cymecTBeHHbIM ITtocaM npemnapata CoHo-
BbIO OTHOCSITCS:
* BbICOKAsl OE€30MacHOCTb M HU3Kasg 4acToTa MOOOYHBIX (-
(bexToB;
* OTCYTCTBHE He(pOTOKCHUYECKOro 3(h(deKTa — B OTIIUYUE OT
PEHTTCHOKOHTPACTHBIX MTPEeIapaToB;
* OTCYTCTBHUE BIMSTHUS Ha (DYHKIIMIO IUTOBUIHOM XeJe3bl,
* obecrieueHIe TMHAMITIECKOTO M300pakeHUS B PeaTbHOM pe-
KMME BPEMEHHU.

®u3nyecKue NPUHIHIbI JEHCTBHS
IXOKOHTPACTHBIX NMPENapaTos

N3BecTHO, YTO YIBTPa3BYKOBOI JIyd OCOOCHHO XOPOIIO OTO-
OpaxaeTcsl ¢ TPaHMIBI Pa3UYHBIX MO MIOTHOCTH cpel. [Ipu
STOM BeJIMIMHA COTTPOTUBIIEHUS YIBTPA3BYKY 3aBUCHUT OT IUIOT-
HOCTHU HCCJICMyeMOi TKAHU M CKOPOCTH YJIBTPa3BYKOBOI BOJI-
Hbl. YeM BbIIlIe 3TH TTapaMeTpPhl, TeM 00JIbIIe aKYCTUIECKOe CO-
npotuBIeHNe. Kak yXe ONMMCHIBANOCH BHINIE, YABTPAa3BYKOBBIC
KOHTpacTHBIE BEIeCTBa MpeAcTaBIsioT coboit MII Bosmyxa
WM JPYTUX Ta30B, MHKAICYIMPOBaHHbIE B 000JIOUKY pa3/iny-
HOTro XMMKYeckoro coctaBa. Memopanbsl MIT ciyxar rpaHuleit
paszmena cpel ¥ 00MamaloT BEICOKMM YPOBHEM COIPOTHBICHIHS
naBieHu1o. PasHMIla aKycTMYECKOro MMIIEHIaHCa MEXIy ra-
30M, 3aMONHSIONIMM MHUKPOITY3BIPEK, U OKPYXKAIOUIMMHU €ro
TKaHSIMHJ 00€CIIeunBaeT 3HAUNTEIBHOE YCUIICHNE OTPaXKeHHO-
IO OT TaKuX My3bIPHKOB aKycTMYeckoro curHaiga. Haxomsach B
cocynuctoM pycie, MIT 3HAYNTETLHO MOBBIIAIOT SXOTEHHBIE
cBoiictBa KpoBH [4]. Tak, HampuMep, BBeneHMe mpemapara Co-
HOBBIO MPUBOIUT MpUMepHO K 1000-KpaTHOMY YCUIEHUIO YJIb-
TPa3BYKOBOTO CUTHAJIA.
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AKycTrYecKkasi MOIIHOCTb, MPU KOTOPOW MPOBOAUTCS YJbTpa-
3BYKOBOE O00C/ICIOBAaHME, MIPACT JHOCTATOYHO BECOMYIO POJIb.
ITpu HM3KOHM aKycTMYECKOH MOIIHOCTU (HM3KOM MeXaHuye-
CKOM MHeKce) paspywmienre MII mox aericTBueM yibTpas3Byka
MMHUMAIBHO, OHU CUHXPOHHO OCLWJUIMPYIOT U MPOAYLIUPYIOT
«HeNMHEeHoe» 9X0. [1py MOBBILIEHN aKYCTUYECKON MOIITHOCTU
(BBICOKOM MEXaHUYECKOM MHAEKCE) XapakTep B3aMOJAECTBUS
YIIBTPa3BYKOBO# BOJIHEI M MIT M3MeHsIeTCS — aMILIUTyIa OTpa-
>KEHHBIX CUTHAJIOB BO3PACTaeT MHOTOKPATHO Oarogapsi rapMo-
HUYECKOMY Pe30HAHCY U Iporcxonut paspyuenue MII. Meton
00cIenoBaHMs IIPY HU3KOM MEXaHWYeCKOM MHIEKCE SIBIISIETCS
B HacTosiIee BpeMsl MPearnoYTUTEIbHBIM ¥ Haubosiee pacrpo-
cTpaHeHHbIM. CriellMaTbHBIA PEXUM MOTyYeHUS U300pakeHUi
IIPY HU3KOM MEXaHMUYEeCKOM MHIeKce A1 ucnonb3oBanusg DKII
pa3paboTaH MHOTUMHU (GUPMaMU-TTPOU3BOAUTE/ISIMU YJIBTPa3By-
KOBoii anmapatypsl. [TperMyiiecTBoM Takoii METOAUKY BU3ya-
JIM3AIMN SIBISIETCST BO3MOXKHOCTD IUTMTEILHOE BPEMSI B PEXKHME
peabHOTO BpeMEeHU Ha0moaaTh 3 (eKTbl KOHTPaCTUPOBAHMS,
a TaKXe 3HAUMTEIbHO MOAABMISATh CUTHA OT (DOHOBBIX TKAHEH,
YTO TIOBBIIIAET KOHTPACTHOCTh M300paxkeHus Mexay DKII
1 OKPYXaIOLIMMU TKaHIMH [3].

KimHugeckoe npuMenenie KOHTPACTHO-YCHIEHHbIX
YIBTPA3BYKOBbIX HCCJIEJOBAHHIA B AHTHOHEBPOJIOTHH

Ocobbie pusnueckue cpoiicta DKII 3a mocnegHIEe HECKOIBKO

JIET CITOCOOCTBOBAIM 3HAYUTEIbHOMY YBEIUUYEHUIO UX UCTIONb-

30BaHMS B KJIMHMYECKON Bu3yamm3aimy. CorIacHO aHAIU3y

nutepatypsl [23, 38] n 06HOBIEHHBIM peKoMeHaalusIM EBpo-

neiickoi denepauuu yasTpa3ByKa B MEAMLIMHE U OMOJOTUU OT

2011 . [30], kmuanueckoe mpumeHeHue DKII B anrrmoHeBpoIIo-

TUY TIOKA3aHO JUIS:

* i HepeHINPOBKNA MEXIY CYOTOTATEHBIM CTEHO30M M OK-

KJIIO3UEN COCYIa;

VIYUIIEHUST OLEHKM ITOBEPXHOCTH aTepOCKIePOTUYECKOM

onsiiiku (ACB), B yacTHOCTH, €e M3bsA3BJACHUS U HalphiBa

TTOKPHIIIKH;

oLieHKH HeoBacKynsipusaiu B ACB u BocriaieHHO# cTeHKe

cocyaoB (Mpu Hecrien(UIECKOM a0pTOAPTEPUUTE);

* YIYYIIEHUS U300pakeHUS TIPYU JUCCEKIIUU COHHBIX U MO3BO-
HOYHBIX apTEPUIA;

* VIYYIIEHMS BU3YalIu3alii MHTPaKpaHUATBHBIX COCYIOB IIPH

HEYIOBJICTBOPHUTEILHBIX YIBTPa3BYKOBBIX OKHAX;

OLIEHKH TIep(y31u TOJIOBHOTO MO3Ta IIPX OCTPOM MHCYJIBTE.

Ha ceromHsimiHuil feHb, TIOMUMO HalW4Msl WM OTCYTCTBUS
HEBPOJIOTUYECKOM CUMITOMATUKM, CTETIEHb CTEHO3a OCTaeTCs
[JIaBHBIM TIOKa3aTesieM, Ha OCHOBAHMM KOTOPOTO OIIEHUBAETCS
PUCK Pa3BUTHSI OCTPOTO HAPYILIEHHSI MO3TOBOTO KPOBOOOpaIlle-
Hus (OHMK) u ompenensercs nanbHeinias TakTUKa JTeYEHUS
aTepOCKJIEPOTUYECKOTO TIOpaXeHus1 OpaxuoliedanbHbIX apTe-
puit [1, 9]. CraHmapTHBIM MeTOIOM BU3yanusauuu npu Y3U
B OIIEHKE MPOXOIMMOCTU COCYIOB SIBJISIETCS LIBETOBOE WU
9HEPreTHIecKoe AOTIIEPOBCKOe KapTipoBaHue. OmHaKo mpe-
JIEJIOM BO3MOXHOCTEH ABJISIETCSA MEUIEHHAA CKOPOCTh U MaJIbIA
00beM KpoBu. [ToCKOBKY BBENEHME KOHTPACTA MO3BOJISET 3HA-
YUTENBHO YCUITUTD TOTITUIEPOBCKHIA CUTHAI, IOSIBUIACH PEaTb-
Hasi BO3MOXHOCTb BU3YaU3aLMU []axe MPU HUZKOU CKOPOCTH
KpoBOoTOKa. KpoMe TOoro, KOHTpacT-yCUICHHOE UCCAEI0BaHNE
HE SIBJISIETCS YTrOJ-3aBUCUMBIM METOJOM B OTIMYME OT PEXU-
Ma 1IBETOBOTO JOMILIEPOBCKOTO KAPTUPOBAHUSL. DTO OMOTAET
B nuddepeHInaTbHON TUaTHOCTUKE CYOOKKITIO3UM U OKKITIO-
3UM apTepuit, KPOBOCHAOXKAIOUINX TOJIOBHOW MO3T, OCOOEHHO
B YCJIOBUSIX MJI0XO0# Bu3yanu3auuu [30].



TEXHONOTM

IMoMuMo cTemeHM CTeHO3a, BO BHMMAaHME HPUHUMAIOTCS
u apyrue xapakrepuctuku ACB, BhIsIBIseMble MPU OyIIIeKC-
HoM ckaHupoBaHuu (JIC), KOTopble TaKXe ONMPEACIsiOT PUCK
Pa3BUTHS WINEMUM TOJOBHOTO MO3ra M MOTYT IOBIHSTH Ha
TAKTUKY JieueHWs ManueHta. K HUM OTHOCATCSA CTPYKTypa
OJISIIKY, COCTOSIHUE €€ MOBEPXHOCTU M HEOBACKYJISAPU3aIIUs
[15, 29]. VabrpasBykoBast ctpyktypa ACDH, mpu otcyrcTBUM
BBIPAXXEHHOTO KaJbIIMHO3a Ha TIEpeaHell CTeHKE, TOCTaTOYHO
xopoluo onpenensercs npu nposeaeHuM JIC Ha COBpeMEHHBIX
VIIBTPa3BYKOBBIX MPUOOPaX, MMEIOIINX BBICOKOE pa3pellcHIe
B B-pexume. Usnaspnenne ACH saBisgercs cylecTBEHHBIM
npeaukropoM pa3putusi cumnrtomoB OHMK [12, 32]. B psne
paboT Obl10 MmokazaHo, uto JC sBiseTcs HemOCTaTOYHO Ha-
IEXHBIM METOIOM B BBISIBICHUM WU3bS3BICHHON OJAIIKK C
YyBCTBUTEJIBHOCTBIO UMb OT 41% 10 77% |2, 33]. B HenaBHeid
pabote 6bUTO MOKa3aHo, yTo BReAeHue DKII nmpu ynsrpasByko-
BOM HCCJICIOBAHUHU JOCTOBEPHO IIOBBIILIAJIO IyBCTBUTEILHOCTD
U IMarHOCTUYECKYI0O TOYHOCTb METOAA B BBISIBACHUM U3bsI3-
BaeHHbIX ACD 1o cpaBHEHUIO ¢ 00BIYHO UCTIOIb3YeMbIM PEXH -
MOM LIBETOBOTO JOMILIEPOBCKOTO KapTupoBaHus [40].

Hannune HOBoOOpa3oBaHHBIX KPOBEHOCHBIX cocyaoB B ACh
SIBIISICTCS HOBBIM MapKepoM M Hauboniee BaXHBIM IMPOTHO-
CTUYCCKUM (DAKTOPOM e¢ YSI3BUMOCTHU, KOTOPBI MOXET OBITh
cBsizaH ¢ passutueM cumnroMoB OHMK. B pactymeit ACh
nudby3ust KUCT0poaa YMEHBIIAeTCs, YTO CTMMYJIUPYET aH-
ruoreHHble (pakTopsl pocta. OOpa3oBaHHBIC HOBEIE COCYIBI
BHYTpU OJISIIKM WMEIOT He3penylo CTpyKTypy. OTCyTcTBUE
MIEPULINTOB B 3THX COCYIaX MOXET MPHUBECTH K UX Pa3phIBY
C pa3BUTHEM KPOBOMBIUSHUIA B OJISIIIKE, 00pa30BaHUEM YJacT-
KOB M3bSI3BICHUI M HAAPBIBOB IIOKPHIIIKY, U, KaK CICACTBUE,
TOTaIAHMI0 aTEPOMATO3HBIX MacC B KPOBOTOK C MO0 IM3aLIei
apTepuii TOJIOBHOTO Mo3ra. Bce 3T mpoliecchl MpUBOIAT K IT0-
BBIIIIEHHOMY PHCKY Pa3BUTHSI OCTPOI 0YaroBoii HEBPOJIOTHYE-
CKOM cUMIITOMatukH [7, 26].

B 2006 r. S. Feinstein nepBeIM COOOILII O BHISIBIEHUH HEOBA-
ckynsgpusanu ACB B coHHoif aptepun mipu mposeaennn J1C
¢ BBepeHreM OKII, xoTa u 6e3 rMCTOIOrMYeCKOro MOATBEPXK-
nenus [14]. Tak kak MII HaxomsITcsi TONBKO BHYTPU COCY-
IHCTOTO PyCiia, UX BBISIBICHHC B CTPYKType OJISIIKA B BHIIC
OTIEJbHBIX MENKOTOUCUHBIX TMIIEPIXOT€HHBIX CUTHAJIOB CO-
OTBETCTBYET HOBOOOpa30BaHHBIM cocynaM (puc. 1). C tex mop
B IIEJIOM DSIZie MCCIICIOBAHMI OBLIO TIONTYIEHO TUCTOIOTHICCKOE
MOATBEPXKICHKE BbILIIEyKa3aHHBIM HaxomkaM. [TokaszaHo, uTo
00JIbIII0E KOJTMYECTBO KOHTpAcTHOro ycuneHus BHyTpu ACDH
nipu J1C KoppenupyeT ¢ IMOBHIIICHHON IIOTHOCTBI0O MUKPOCO-
CYIIOB B TUCTOJIOTMYECKOM MaTepHaJe, B3ATOM II0CIe TpoBeIe-
Hus sHpaprepakromun [10, 17]. B uccnenosanuu ¢ ructono-
TMYECKMM aHATM30M HEOBACKY/ISIPH3AIINK C MCIIOIb30BAHIEM
CD31-okpaieHHbIX 00pa3LioB HEOBACKYIAPU3ALMS, BHISB-
JIEHHAS TIPM SXOKOHTPACTHOM YJIBTPa3BYKOBOM MCCIIENOBAHNM,
XopoIno Koppenuposaia ¢ HammarneM CD31 — wHTerparbHOTo
MeMOpPaHHOTO TIMKOIPOTeNHA, KOTOPBIH 3KCIpeccCupyeTcs Ha
BBICOKOM YPOBHE Ha 3HAOTENUANbHBIX KieTkax [36]. A. Hoogi
1 coaBT. [21] moKa3anu, 4To KoJIM4ecTBEHHAs olleHKa HOBOOO-
pa3oBaHHBIX COCYNOB MpHU KoHTpacTHOM Y3U xopoio koppe-
JIMPYET C YKMCJIOM BOCTTAIUTENILHBIX KJIETOK, IPHCYTCTBYIOIINX
B OJIsIIIKeE.

M3BectHo, uto ACDH, mMmeromue MpeMMyLIeCTBEHHO THIIO-
9XOTCHHYIO 3XOCTPYKTYPY, MPEeICTaBISIOT MOBBIIIEHHBIA PUCK
B Pa3BUTUU OCTPOii MIEMUHU TOJOBHOTO MO3ra Kak MpH CHM-
MTOMHOM, TaK ¥ TIPH aCUMIITOMHOM TEYCHHH KapOTHIHOTO
creHosa [20, 41]. B uenom psuge mybaukaiuii Oblia mpome-
MOHCTPUpOBaHa OoJiee BhICOKAs CTEMEHb YCUICHUS KOHTpAcTa
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Y3W ¢ KOHTPACTOM B aHrMOHEBPONIOrAN

A B

puc. 1: eTeporeHHas ¢ npeobnafaHneM runepaxoreHHoro KOMNOHEHT U 30HaMM
KabLMHO3a aTEPOCKNEPOTUYECKas OMFIKA C HEPOBHOA MOBEPXHOCTHIO,
MPVBOLALIAA K BbIDAXEHHOMY CTEHO3y BO BHYTPEHHE! COHHOM apTepin
(cobcTenHoe Habnionenwe, npubop Philips iU22).

A — nocne BBEMEHMS 3XOKOHTPACTHOrO BewiecTBa COHOBBIO B CTPYKTYpE Onsiuky

BU3Yanu3nPYyIOTCA 1Ba CKOMNEHNA HOB006pﬂSOBaHHbIX COCY/10B B BUAIE rMNEP3XOreHHbIX

MENKOTOYEYHbIX 00pa30BaHMii (ykasaHbl CTPENKaMM); TAMEPIXOTEHHbIA KOHTPAcT

3aMOHSET MPOCBET COHHbIX APTEPMIA, MOAYEPKMBAS HEPOBHBIE KOHTYDbI ONIALLIKM;

b — B B-pexvme Ge3 KOHTPaCTHONO yeuneHms.

B TUTO3XOTEHHBIX U TeTEPOTEHHBIX ONSIIKAX MO CPAaBHEHUIO
C TUIEPIXOTeHHBIMU U KaJbUMHUPOBAHHBIMU OJISIIKAMU
[10, 22, 42]. B oueHKe B3aMMOCBSI3U HEOBACKYISIPU3ALIU BHY-
TPU ONSIIIKY U CTETIEHU CTEHO3a IBA MCCIIENOBAHMS AU TIPO-
TuBOpeunBbie pesynbrathl. S. Coli u coasrt. [10] coobimnm 06
OTCYTCTBUY CBSI3M MEXJIY CTETIEHbIO CTEHO3a U 00pa3oBaHUEM
HOBBIX COCYIOB, TIOKa3aHHOM Kak TIPU THCTOJIOTUYECKOM HC-
ClIeIOBaHUM, TaK Y MO AaHHBIM Y3 ¢ KOHTPACTHBIM YCUJIEHH-
eM. Hampotus, D. Staub u coaBr. [37] 06HapyXuiu 3HAYUTENb-
HO Oosnee BBICOKYI0 HeoBacKysipusanuio B Tex ACh, kotopsie
MPUBOAMIIM K 3HAYMTEIbHOMY CTEHO3MPOBAHUIO ITPOCBETA CO-
cyza.

B psine paboT npoBoaMIach OlleHKa KIMHUYECKOTO 3HAYEHUS
HEeOoBacKyIsIpu3aluy, BeIsiBIeHHON pu Y3U ¢ KoHTpacToM. Y
0O0JIbHBIX C TPAH3UTOPHBIMU MIIEMUYECKUM aTaKaMU MU UH-
CYJIBTOM KOHTPAcTHOE YCUJIEHUE OT HOBOOOpPa30BaHHBIX COCY-
noB BHYyTpr ACDH Habr0many 3HaYMTEIbHO Yallle U OHO OBLIO
0ojiee MHTEHCHBHBIM IO CPaBHEHMIO ¢ ACUMIITOMHBIMM Ia-
LIMEHTaMM, HECMOTpSI Ha aHAJIOTMYHYIO CTeMeHb cTeHo3a [39,
43]. Takum o0pa3oM, obOHapy:KeHHEe HEOBACKYIIPU3ALUN TIPH
KoHTpacTHOM Y3M MoxXeT yKa3biBaThb Ha MOBBIIEHHbIH PUCK
paszButus HectabunbHocTH ACB.

IMpenmomaraercst, 4TO YIBTPa3BYyKOBas OIIEHKA HEOBACKY-
JISIpU3AIIK YPE3BBIUAMHO MPECHeKTUBHA IS OLIEHKH PHCKa
pazsutust OHMK y 60JIbHBIX ¢ aCUMIITOMHBIM T€YEHHEM CTe-
HO30B OpaxmonedanbHbIX apTepuii. KoHTpacT-ycuiaeHHOE
HCCNIeOBAaHUE MOXET IO3BOJUTL AUPGEpeHIMpoBaTh CTa-
ounbHyo ACB oT HecTabuIbHOI, TeM caMbIM yiIydiias oToop
MAIMECHTOB, KOTOPHIE TOIYYAT IT0JIb3Y OT XUPYPTUIECKOTO Jie-
yeHus [23].

C nomomipto DKIT Bo3MOXHa OllEHKAa HEOBACKYJISIpU3aluU
B BOCTAaJICHHOI CTeHKe cocyma. B ocHoBe maTorenesa He-
CIIEII(PUICCKOTO a0pTOAPTEPUUTA, KaK U IPYTHX CHCTEMHBIX
BACKYJIUTOB, JISKUT BOCTIAJICHUE KPYITHBIX COCYIIOB BCJIEACTBIE
MMMYHOIIATOJIOTUYECKUX CIBUTOB C IIOCTENIEHHBIM CYXKEHUEM
npocBeta. [Ipn HecrerMpUIECKOM aopTOapTEpUUTe C IOpa-
XKEHUEeM BeTBed Iyru aopThl (0oje3Hu Takasicy) BOBIeUEHHUE
B MATOJIOTMYECKUIA MPOIIECC OOIIMX COHHBIX apTepHii MOXET
MPUBECTH K 3HAYUTEIBHOMY CYKEHUIO IPOCBETa COCYIOB,
BbI3bIBas Pa3BUTHE MIIEMUU TOJOBHOTO Moara [5]. B crenkax
KPYITHBIX COCYIOB pa3BHBAaeTCsl BOCIHAJIEHUE, TPOSIBIISIONIEE-
cs1 MYKOMIHBIM HaOyxaHueM, (UOPMHOMIHBIM HEKPO3OM,
MHOUIBTPaTUBHO-TIPOIU(EPATUBHON KJIETOUHOM peaklueit
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u nipondepaireit vasa vasorum 1 mpeaocTaBIsioliee OCHOB-
HOE MECTO BXOIA IUIS BOCITAIUTENBHBIX KJIETOK B CTEHKY CO-
cyna. I[ToatoMy B ocTpoii (pase OoNe3HU BBISIBIEHHE HOBOOO-
Pa30BaHHBIX COCYIOB B BOCIAJICHHOW M YTONIIEHHON CTEHKE
IIpM 5XOKOHTpacTHOM Y3U Oynet SBIATbCS MapKepoOM aKTHB-
HOCTM TIpoliecca. B HemaBHO NMPOBENCHHBIX MCCIETOBAHUSIX
ObIJIO TTOKA3aHO, YTO Y OOJBHBIX B HAYATBHOW BOCTIAJIMTEILHOM
(baze 6onesnu Takasicy qonoaHUTEbHBIE M300paxeHust ¢ DKII
BBISIBUJIM 00JIbIIOE KOTM4ecTBO MII B yTOMILIEHHOM CTEHKE CO-
cya. YTouleHue apTepuaibHON CTeHKHM M KonauuyectBo MII
CTaHOBUJIOCH 3HAYMTENILHO MEHBIIIE Yepe3 6 Mec Mmociie Havaja
MPOBENEeHNUS TPOTMBOBOCTIAIMTEILHOTO JieueHus. Kpome Toro,
BBeneHre DKII mo3BosIo yIydIIUTh BU3yaATM3aLUIO TPAHULIBI
IIPOCBETAa CYXKeHHBIX cocynoB [18, 25, 34].

OmnpeneneHHas monab3a ot npumeHeHns DKIT MoxeT OBITH 13-
BJIedeHa TIPY TIPOBEIECHUM TWATHOCTUKU JUCCEKIMIA COHHBIX
1 TTO3BOHOYHBIX apTepuii, 0COOCHHO B YCIOBUSIX HEBO3MOXHO-
CTH IPOBEACHUS MATHUTHO-PE30HAHCHOM MII KOMIIBIOTEPHO-
ToMoTrpadyeckor aHTorpaguu. Mcrmonb3oBaHWe KOHTpa-
croB mpu JIC yiaydmraet n300paxeHre UCTHHHOTO M JIOXKHOTO
npocBeToB cocya [30].

JlommiepoBCKOe YCUIIGHHWE CMTHAlla MMeeT 0co0oe 3HaueHHe
I TPAaHCKpaHMAJIbHOM Jonmieporpaduy 1 TpaHCKpaHUalb-
HOTO AYIUICKCHOTO CKAaHMPOBaHUS. HeymoBneTBOpHTETBHBIC
BUCOYHBIE YIBTPa3BYKOBbIC OKHA M3-3a 3aTyXaHUS aMILTUTYIbI
BOJIHBI, BHI3BAHHOM €€ TIPOXOKIEHUEM Yepe3 KOCTHBIE CTPYK-
TYPbI, MOTYT BCTPEYAThCS IPUMEPHO Y 45% MOXMIIBIX MALMEeH-
ToB. [ToyuuTh HOCTOBEPHYIO MHMOPMAIINIO TIPU OKKITIO3HUSIX,
CTEHO3aX WJIU MaJloM TUaMeTpe LiepeOpalibHbIX apTepuil pu
caboM IOMIIIEPOBCKOM CUTHAJIC MPAKTHICCKH HEBO3MOXKHO,
MO3TOMY BO BCEX 3THMX CIy4yasiX 11eecoobpa3HO UCIONb30Ba-
nue DKII. Beemenne KoHTpacTa 1mo3BojseT 0osee yeM B 85%
TaKMX CIy4aeB IIOJYIHUTh YIOBICTBOPUTEIBHOE M300paKeHIE
apTepuii OCHOBaHUS TojJoBHOrO Mo3ra (puc. 2). Kpome Toro,
KOHTPACT-YCUJIEHHOE MCCIIeNOBaHME TIO3BOJISIET MPU HEYIOB-
JIETBOPHUTEIBHBIX YIIBTPa3BYKOBBIX OKHAX IIPOBECTH OLICHKY Iie-
peOpabHOI ayTOPETYJISAIMU, YTO UMEET BaKHOe 3HaUeHHE MTPU
MJIaHUPOBaHUU XUupypruyeckoro jgedeHus [30]. Beenenue DKII
yIIydImaeT WACHTU(GUKAINIO W TIOBBIIACT HANCKHOCTh IHa-
THOCTUKHU TIPH OLIEHKE COCTOSIHUS TMO3BOHOUYHBIX apTepHii Ha
MHTPaKpaHWaIbHOM YPOBHE M OCHOBHOI apTepuu, 0COOEHHO
TIpU YCIOBHSIX TUIOXOH Br3yamm3aimn. Mcmonp3oBanme DKII
TMOJIE3HO TaKXKe IS YAYJYIIeHUS] BU3yaIu3allii BeH U CUHYCOB
rojjoBHOro Mosra. Tak, S. Ries u coaBr. [31] mocne BBeneHUS
OKII npu TpanckparnanbHoM I C momyawmy n300paxeHus 27
13 28 TonepeyHbIX CUHYCOB Y 14 OOJIBHBIX ¢ MMOJ03PEHNEM Ha
nX TpoM0O03, B TO BpeMsI KaK JI0 KOHTPACTHOTO YCUJIEHHS OBLIO
BU3YIN3UPOBAHO TOJBKO 7 MTOMIEPEIHBIX CHHYCOB.

MeTonMKa yibTPa3ByKOBOM BM3YaTM3alliM C KOHTPACTHBIM
areHTOM TMI03BOJISIET TIOMy4YaTh H300paXkeHUe COCYIOB 0
100 MKM B TMaMeTpe, YTO 3HAYMTENLHO HIXe | MM paspeliie-
HUS TIPU WCTIONB30BAHMU CTAaHOAPTHBIX TOMILIEPOBCKUX Me-
Toauk. Takum obpazom, DKII ga0T BO3MOXHOCTb OLIEHUBAThH
MUKPOLMPKYISIINIO Pa3TMIHBIX OPTaHOB M TKaHEH, B T.U. U
niepQy31Io TOIOBHOTO MO3Ta. P nccenoBaHmit IOKa3am Xo-
POLIYIO COMOCTaBUMOCTD pe3yJIbTaToB TpaHcKpaHuanbHoro JIC
C KOHTPACTHBIM YCUIICHHEM ¥ KOMITbIOTEPHOM M MarHUTHO-
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A b

puC. 2: Busyanusauus apTepmil 0CHOBaHWS FONIOBHOMO MO3ra Nyt TPHCKPaHMALHOM
[YEKCHOM CKHUPOBAHMM B PEXMME LIBETOBOr0 yNNIEKCHOMO CKaHMPOBAHMUS
MPU HeY[I0BNETBOPHTENLHOM BUCOYHOM Y/ILTPa3ByKOBOM OKHe (CoBCTBEHHOE
Habnionerve, npubop Philips iU22).

A — CTaHpapTHOE MCCrefoBaHMe 063 UCMONb30BAHMS KOHTPACTA JEMOHCTPUPYET

(parMeHTapHyI0 BU3YAIM3aLMI0 Y4acTkoB CpepHeit (1) u nepeanedt (2) Mo3roBbix

apTepwii CO CTOPOHbI MCCMELO0BAHHS;

b — vcCnenoBaHve ¢ BBELEHVIEM 3XOKOHTPACTHONO BellecTBa COHOBBIO MO3BONSET

YETKO BU3yanu3vpoBarb aptepuu Bunnuanesa kpyra: 1 — CPEAHSA MO3roBas apTepus;

2 — TIEPELHSA MO3roBast apTepus; 3, 4 — 3aHue MO3TOBLIE apTEPHM C [BYX CTOPOH.

pe3oHaHCHOI ToMorpaduu B OLeHKe Tepdy3nu BelecTBa ro-
JIOBHOTO MO3Ta Y OOJBHBIX B OCTPOW CTagWM HIIEMHYECKOTO
nHcyasTa [13, 28, 35]. [1pu ouieHKe niepdy3uu ToIOBHOTO MO3Ta
Ha Y3 nocie npuMeHeHUs UMITYJIbCOB ¢ BHICOKMM MEXaHH-
YeCKUM MHAEKCOM, KOTa IPOMCXOIUT MOMEHTAIBHOE pa3py-
mreare MIT B 30He MHTepeca, IMOCIenOBATEIBHO MCIONb3YIOT
HU3KAA MEXAHUYECKUU MHIEKC, YTO MO3BOJISAET OTCIEXUBATH
BpeMs W WHTEHCHBHOCTH 3amojHeHMs MII mepebpaibpHOro
KamWIUISIPHOTO pycna. AHAIN3 AWHAMUYECKHX KAIMUISPHBIX
MUKPOITY3bIPbKOBBIX KapT IPY YAOBIECTBOPUTENbHBIX YIIBTPA-
3BYKOBBIX OKHAX JaeT BO3MOXKHOCTh KaueCTBEHHO M KOJIMUE-
CTBEHHO C JOCTATOYHOM YETKOCTBIO OIIPENe/ISITh 30HY MHDap-
KTa B OacceiiHe cpemHeit Mo3roBoii aprepuu [8, 24]. Kpome
TOTO, YIBTPa3BYKOBOM METOH WMeEET IOMOJHUTEIbHEIC Tpe-
MMYIIECTBA MO0 CPABHEHMIO C JIYYEBBIMM METOJAMU — OTCYT-
CTBHE MCIIOJb30BaHUS PAIMOAKTUBHBIX MPENapaToB, BO3MOX-
HOCTb NPUMEHEHHS Y OECITOKOWHBIX MAIMEHTOB U Y KPOBATH
TSDXEJI000BHBIX TMALMeHTOB, MTPOBEICHNE MOHUTOPHPOBAHUS
B XOJi¢ TIepHr0/ia BOCCTAHOBJICHMUSI.

Cnenyer ckazatb, 4to OKII MoryT uMeTh He TOJBKO TUATrHO-
CTUYECKOE, HO U TepareBTUYECKOe MpUuMeHeHue. B psje pabot
OBLIO MOKA3aHO, YTO YJIBTPAa3BYK MOXET MPUMEHSThCSA B Ka-
YeCTBE OMOMHEHUST K TPOMOOIMTUYECKOI Tepanuy B OCTPOM
MepUoJie UIIEMUYECKOTO MHCYIIBTA, YIy4lllas peKaHATU3ALUIO
MPY OKKJTIO3MM BHYTPUMO3TOBbIX aptepuii, a MII moryT ycu-
J1Bath 3TOT 3(dekT. bonee Toro, mpenmnonaraercs, 4To yib-
Tpa3ByKoBoe Bo3aeicTBre ¢ MII MoxeT ObITb CTOJb Xe 3¢-
(beKTUBHBIM, KaK ¥ TKAHEBOI aKTWMBATOP TIa3MUHOTEHA MPU
Tpom0omu3uce, Oymydu Tpu 3TOM Oe30mMacHee 1 XapaKTepu3y-
SICh MEHBILIM PUCKOM pa3BUTHs KpoBoTeueHus [11, 16, 27].

TakuM 06pa3oM, YIBTPa3BYKOBOE MCCICIOBAHUE C BBEICHUEM
BXOKOHTPACTHBIX IIPETapaToB — 3TO HOBBI OBICTPO pa3BUBAI0-
IIAACS METOJ BU3YATM3allM, KOTOPBIA ITO3BOJSIET B PEKMME
PEaTbHOTO BPEMEHH OLICHUTh MaKpO- M MHUKPOIMPKYJISIIHIO
U TIPY 3TOM TIOBBICUTh KaueCTBO AUATHOCTHKY Pa3IMIHBIX CO-
CYIMCTBIX IIOpaKeHMIA apTepuii, KpOBOCHAOXAIOIIX TOJIOBHOIMA
MO3L.
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Capabilities of contrast-enhanced ultrasound in angioneurology
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Contrast-enhanced ultrasound is a new promising direction in
angio imaging, which has been increasingly used in clinical prac-
tice in recent years. We describe the history of the development of
this method and consider in detail the basic physical and techni-

cal principles of contrast-enhanced ultrasound as well as modern
capabilities of its use in diagnosis of various vascular diseases of
the brain.
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HAYYHBIN OB30P

JINCTOHNYECKUE TUTIEPKUHE3bI
y JIETEN paHHETO IETCKOI'0 BO3pacra

M.IO. BoosiioBa, B.C. Kakaymuna, E.C. Wnbuna, N.B. Hekpacosa, H.JI. ITevatnnkosa,
C.B. Muxaiinosa, M.b. Muponos, K.}0. Myxun

000 «Hrcmumym demckoii Heaposoeuu u anusencuu um. Ceamumens Jlyku» (Mocksa);
QI'BY «Poccuiickas demcexas Kaunuveckas 6oavhuua» Munsdpasa Poccuu (Mockea);
TBOY BIIO «Poccuiickuii HauuoranbHbiil uccaedosamenvcxuti meduyunckuii yuugepcumem um. H.H. Ilupoeosa» Munzdpasa Poccuu (Mockea)

Y demeii maaduieco o3pacma oucmonueckue eunepruHesbl MOZym 6X00Umb 8 CPYKMYpPy MHOUX CUHOPOMOB, KOMOpble UMM Pa3aMHbie SMU0A0UHECKle
(haxmopel, npoeHo3 u Aeuerue. B 0030pe npedcmasienst MH02000pasHbie KAUHUMECKUe 6apuanmbl QUCMOHULL: uouonamueckue do6poKaecmeentbie (opmbl ouc-
MOHUU ¢ 0e0l0MoM Ha NepeoM 200y JCU3HU, OUCIOHUYECKIE CUHOPOMbL HA (hoHe Pe3udyanbHo20 NOPAdNCeHUs HEPBHOI CLCMeMbl, HacAedCmeeHHble UOUOnamuye-
CKue QUCIOHUL, CUMRMOMAMUYECKUe OUCIOHUL, G MAKice HeKOmopbie cX00Hble cocmosHus. Juaznocmuia oucmoruu y demeli mpeGyem npumeHeHus Wupokozo
cnekmpa 00cae006anull, 8 my. Memooos HelposU3yanu3auul, npooosycerHoeo eudeo-II-monumopunea, eenemuyeckux uccredosaruil. JAughgepenyuansoiii
Quaero3 ducmoruii y demeli NPOBOOSM ¢ PAZAUMHBIMU NAPOKCUZMANLHBIMU COCHOSHUAMYU 0EMCKO020 803pACIA INUACHIMUYECKULL U HeINUACNMUMECKOL NPUPOOb.

Kirouesbie ciioBa: TMCTOHMS, paHHUI IETCKUIA BO3pAcCT, TeHETUUECKAs TeTePOTeHHOCTD, IUArHOCTHKA,
MPT, Buneo-29-MOHUTOPUHT.

HCTOHMS — 3TO JABUTATENbHOE PacCTPONCTBO, CBSA-

3aHHOE C HEMPOTPAHCMUTTCPHBIM AMCOATAaHCOM

U XapakTepusylolleecss MOCTOSHHBIM WM 3MH-

30IMYECKIM COKpAIIeHWeM MBI ¢ (PopMHIpO-

BaHMEM IIOBTOPHBIX CTEPCOTUITHBIX JIBMXKCHMIA
u/unu no3 [28]. BriepBbie TepMUH «IUCTOHUS» ObLT MPEAJIO-
keH I. OnmnenreiimoM B 1911 . 1151 06003HaYeHUS «CUHApPOMA
MOCTOSTHHBIX MBIIICYHBIX COKPAIIECHHIT, BRI3bIBAIOIIIX IOBTO-
pSAIOLIMECs CKPYYMBAIOLINE IBUXKEHUS TMOO MaTONIOrMYeCcK1e
O3Bl TYJOBUINA, IIIEH, PYK, HOT ¥ CITa3MBbl MBIIIII JTUIa» [ 14].
L. Geyer u S. Bressman (2004) BHeclu B omIpeieIeHUE TUCTO-
HUY PSAZL TOTIONHUTEIbHBIX XapaKTEPUCTUK, KOTOPbIE CBSI3aHbI
C BO3pacToM, 3THOJIOTHEH, IOKATN3a1el MopaXeHHO! 4acTn
Tena [23].

[To 3THONOTMY TUCTOHUIO OEIAT Ha nepeuuHyto (uduonamuye-
ckyio) u emopuunyio (cumnmomamuyeckyro) [26]. IlepBuunas
IMCTOHMSI — 3TO 3a00JI¢BaHUE, OCHOBHBIM M €OWHCTBCHHBIM
CHMIITOMOM KOTODOTO SIBJISICTCS IMCTOHMYECKUI TUIIEPKUHES
(momyckaeTcsl Takke Haluyue Tpemopa M MuokioHuit) [10],
TIPX 3TOM JIabOPaTOPHBIC M HEHPOPAIIOIOTHUECKIAC MCCIIENO-
BaHUS B HOPME, a B aHAMHe3¢ OTCYTCTBYIOT MH(EKIIMOHHbIE,
TOKCUYECKHEe W WHBIE (haKTOPHI, CIIOCOOHBIEC BHI3BIBATh JMC-
ToHMI0. TakuM 06pa3oM, mepBUYHASL JUCTOHUS — 3TO AUATHO3
UCKIIIOYeHUs. BropuyHas nMCTOHMS BO3HMKAET MPU OpraHM-
YeCKOM TIOpakeHUH CKOPIYITBI, pexXe — OJeqHOTO Iapa MiIn
Tamamyca. K momo0HoMy n301MpoBaHHOMY TIOPaKEHUIO MOTYT
MPUBOAUTH MHCYJIBThI, TPABMbI, TMIIOKCHsI-acHUKCHS, 6ONe3HI
00OMeHa M 9K30TeHHBIe MHTOKCHKaIH. [1pr aToM, KpoMe -
TOHUH, Y OOJBHBIX OOBITHO OTMEYAIOTCS pa3IIHbIC HEBPOJIO-
TMYECKUE CUMITTOMBI [22].

Knaccuduxamus

o MHeHMIO GONBIIMHCTBA YYEHbIX, HE CYLLIECTBYET ONTUMAJb-
HoMt Knaccudukamu auctonu. Haubonee ynaunyto Kiaccu-
(buKaIio, IPUHATYIO B HacTosIIee BpeMs MeXIyHapOmTHBIM
obmectBoM aetckux HeBpojoroB ICNA, mpemroxun S. Fahn
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B 1987 r. [27]. Ee MBI 1 OyaeM MpUaepXUBaThCsl B HACTOSIIIIEM
ob3ope.

1. Houonamuueckue do6poxauecmeennvie dguzamevHole
paccmpoiicmea ¢ 0e610mom Ha nepeom 200y HCUHU

ITapokcu3majibHOEe TOHHYECKOE 3aBeJeHHEe B30pa XapaKTeph3y-
€TCsl MOBTOPHBIMHU SIIM30JaMH 3aBeJIEHMsI [J1a3 BBEPX, pexe —
BHU3. [IeOl0T Ha mepBoM romy Xu3Hu. YacTo coueraercs
C KOMITCHCATOPHBIM CTHMOAHMEM IIIEM W HUCTarMOM, peXe —
C arakcueii. JImTebHOCTh AMU30a — OT HECKOJIBKUX YacOB 10
HECKOJIbKUX JHEd. [Opr30HTaNIbHbIE IBIKCHUS IJ1a3 HE Hapy-
HICHBI. DTHM30/6I IPOBOLUPYIOTCS BO30OYKICHIEM, MHTEPKYP-
peHTHbIMU MHGbeKuuIMU. COCTOSIHUE UMEET UAMONATHIECKYIO
MIPUPOY, IPEATIONOKUTENBHO ¢ AyTOCOMHO-TOMUHAHTHBIM TH-
TTOM HacJIeIOBaHWs. Y TaKHX ITAI[IEHTOB MOTYT BHISIBIIATECS MY-
TalMU B TeHe KanblyeBoro KaHana CACNAIA. MPT ronoBHoro
MO3ra B HOpME, PeXe OTMEYaeTCs] TUITIOMUETMHU3ALINS, TIepH-
BCHTPUKYISApHas JeiikoMansauus. Crenudmdeckoe JedeHIe
He pa3paboTaHO; B HEKOTOPHIX CiI1ydasix 3 (eKTHBHA JIeBOIONA.
JuddepeHInaTbHbINA MarHO3 MPOBOAAT ¢ AMMICHTUYSCKUMU
MIPUCTYIIAMH, B YaCTHOCTH, C OKYJIOMOTOPHBIMH TIPUCTYIIaMU
M aTUIMYHBIMKM abcaHcamMu. ToHMYECKOe 3aBefeHME B3opa
CTIIOHTAHHO YXOOUT B Bo3pacte 1—4 roga. I[IporHo3 6maromnpu-
SITHBIH, OMHAKO Ha TMPOTSIKEHUH ITUTEILHOTO BpeMEHH MOTYT
COXPAHSIThCS aTaKCHsl, KOTHUTHBHbBIE PACCTPOMCTBA M IJ1a30-
JBUraTeIbHbIE HapyieHus [39].

Spasmus nutans (KuBaTelbHas CyIOpPOra) HauMHAeTCS y neTei
B Bo3pacte oT 3 1o 12 mec. [IpeacrasisieT coboii MeIIeHHOE
KavaHMe IOJI0BOII (C YaCTOTOH 2 B CEKYHIY) B TOPH30HTAIbHOM
(HeT-HeT) WM BepTUKaJIbHOM (#a-ma) HampapieHusx. [lpen-
TOJIAraloT, YTO KaYaHUE TOJIOBOM KOMITEHCHPYET MMEIOIUICS
HucrtarM. Bo Bpemsi ¢duKcauuu B3opa Ha IpeiMeTe KauyaHue
ycuuBaercs. CocTosiHUe KyIUpYyeTcsl Yepe3 HeCKOIbKO Mecs-
LIEB, a HUCTarM MOXeT coxpaHsiThes 10 5—12 net. MPT B Hop-
Me, B PEIKHX CIyJasxX BBISIBIISIOT JUCTCHE3UIO YEePBS MO3XKeU-
Ka. [IporHo3 xopoIuii, ICMXOMOTOPHOE Pa3BUTHE HE CTpaaceT.
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HudbdepeHInanbHbpll [UarHo3 MpoBOAIT ¢ MH(DAHTUILHBIMU
crasMaMu IpH SMuIenicuu u crepeotunusamiu |30, 33].

JloOpoKaueCTBEHHbIM MapOKCU3MalbHbIH TOPTUKOJIUC BO3-
HUKaeT B Bo3pacTe oT 2 10 8 Mec. XW3HM, BbIpaxaeTcs Io-
BTOPHBIMHK TIPUCTYIIAMHM KPUBOIICH, KOTOPBIC IISTCI OT He-
CKOJIBKMX MHHYT 1O HECKOJIBKMX HeIesb, MPUCTYIIHI MOTYT
COIPOBOXAATbCS BO30YXAeHHEM, OJEeIHOCTbIO, aTaKCHei,
pBoOTOI. HeBpoornmaeckmii ctatyc BO BHEIIPUCTYITHOM TIEPHO-
Iie B HOpME. DTIM30/IbI KYyIMPYIOTCS CIIOHTAHHO K 2—3 romam,
pexe — K 5 rogaM. B 11kobHOM Bo3pacTe 4acTo pa3BUBAETCS
MUTpeHb. 1 IMarHOCTMKY HEOOXOAMMO MPOBOMUTH BUIEO-
D3I -Monurtopunr, MPT roj0BHOTO M CIIMHHOTO MO3Ta, re-
HETUYECKUI aHaau3 Ui moucka MyTauuil reHoB CACNAIA
u PRRT?2. MuddbepeHInanbHbIA AUaTHO3 TPOBOAAT C SMUIIETI-
CHel, TUCTOHUEN, HEUPOIIETICUEH, OIYXOJISIMU 3aHEN YEpPeII-
HOt IMKH, TIOBPEXICHUEM IIEHHOr0 OTAeaa CIIMHHOTO MO3ra.
CrienaibHOTO JieueHust He Tpedyercs [13].

Bpoxnennas kpuBomies TIPOSIBISETCS HAPYHICHHBIM TTOIOXe-
HMEM TOJIOBBI M OTPaHMYEHUEM IBMKeHUH B miee. [Tomasstio-
1iee GOJBIIMHCTBO CITyYaeB CBSA3AHBI C MATOJOTMYECKUM Teve-
HUEM OEpPEeMEHHOCTH U POJOB, MPUBOASIINM K U3MEHEHUSIM
B 1IEIIHOM OT/IieJIe TI03BOHOYHMKA, MBIIIIIAX, MOKPOBHBIX TKa-
HSIX, @ TAKKe K Pa3IMYHbIM BapHaHTaM MMOPaXeHUs IIEHTpalb-
HOI1 HepBHOIA CHCTEMBI (IO MEXaHM3MY TUITOKCUU-aC(HUKCUU 1
TpaBMbI). MeHee 5% cityyaeB BpOXIEHHOI KPHMBOIIIEH COCTaB-
JISTIOT aHOMaJIMM IHEeHHOTO OTIeNa MO3BOHOYHMKA (CHHIPOM
Knunmnens-Deiins), koTopble BCTpEYAIOTCS U30JIUPOBAHHO
WM B COCTaBe CUHIPOMAIbHOU MATONOrUK. [{/isl AMarHOCTUKH,
MOMUMO HEBPOJIOTMYECKOTO OCMOTpa, MMeeT 3HaueHHe YJb-
TPa3BYKOBOE MCCIIENOBaHKE LICHHOTO OT/eNa TI03BOHOYHMKA,
IPYIMHHO-KTIOYMYHO-COCLUEBUHBIX MBILIL ¥ TOTOBHOTO MO3-
ra; 1o MoKa3aHWUsAM MPOBOIST PEHTTEHOIOTMYECKOe UCCIeNo-
BaHUe LIEHHOTO OT/eNa TO3BOHOYHNKa [19].

JloOpokayecTBeHHAS HWIMONATHYECKASA ANCTOHHSA MJIaJeHYe-
CTBa — CErMEHTapHasl AMCTOHUS, Yallle BEpXHEl KOHEYHOCTH.
BosHuKkaeT B Bo3pacTe 0KOJIO 6 Mec, CIIOHTAHHO KYIHPYeTCs K
2 romaM. JInCTOHMYECKAs! YCTAHOBKA KOHEYHOCTH (IIPOHAIIMS
TIpeArIeybs, (peKcus KUCTH) OOBIYHO 3aMEeTHA B TIEpHOJI, KOT-
Iia peOCHOK OCBaMBAcT HOBBIC IBUTATCJIbHBIC HABBIKM — ITOJI-
3aHme, Xons0y. Pa3BuTie pebeHKa He CTpamgaet, HeBPOJIOTUe-
CKMIi cTaTyc B HopMe. J1J1s1 MCKITIoueHMs 3a001eBaHU i HEpBHOM
cucTeMbl (TIPOTPECCUPYIOIINX TUCTOHUI ¢ IeOI0TOM B IETCKOM
BO3pacTe, Iape30B IUIEYEBOTO CINICTCHHS B pofax, reMHIIape-
tuyeckoit opmbl JLIT) u opronesnueckux mpodieM HeoO-
xoauMo npoBoauTh BT, MPT rosoBHOro ¥ CIMHHOTO MO3ra
[28]. Teuenus He TpebyeTCs.

2. Pe3udyaavnbte 0gueameavHsie paccmpoiicmea

Jlerckuii nepedpabhbiii napammg (I1IIT). /[suratensHbie Hapy-
HIeHUs Y AeTeil ¢ MOCAeACTBUEM MePUHATAIbHOTO MOPaXKeHUs
TOJIOBHOTO MO3Ta BKJTIOYAIOT: OMCTOHWYCCKME aTaKu, TUIIEp-
KMHE3BI, YCUJICHHUE TT03HO-TOHMYECKHX pediekcoB. B HeBpo-
JIOTUYECKOM CTaTyce OTMEYaeTCsl TOBBILICHUE WM TIOHIXKEHHE
MBIIIEYHOTO TOHYca, THIeppedIeKcus, 3aIepXKa pa3BUTHS,
rjaa3oaBurareibHbie cuMnToMbl. MPT ronoBHOro mMosra Bbi-
SIBJISIET KOPKOBO-TIOAKOPKOBYIO aTpo(uI0, MepUBEHTPUKYJISP-
Hyl0 JiefikoMasiuio [16].

limepkunernyeckas dopma A1II1 u runepOnMpyOHHOBAS SHIIE-
(danonmarusa. B aHaMHe3e y Takux MaldeHTOB HEPEIKO BbISIB-
JITFIOTCST HApYIICHNSI ITepUHATAILHOTO Tieproaa (HeIOHOIIeH-
HOCTb, CETICHC, alumo3, pe3yc-KoH(KT). [IcrmxoMoTopHOE
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pa3BUTHUE MPOUCXOIUT C 3alePXKKOM, oTMevatoTcst AuddysHas
MBIIICYHAST TUTIOTOHMSI, BBIPAXECHHBIC THUIICPKUHE3HI (aTeTO3,
JVCTOHMS), MOXET MMEThb MECTO YMEpEHHasl CHacTUYHOCTb
B IMCTaJIbHBIX 0TI ax KoHeuHocTeit. Korma pebeHOK HaYMHaeT
XOJMTh, CTAHOBUTCS OYEBUAHBIMU rpy0ast TYJOBUILHAS aTAKCHs
1 MOTOPHAas! HEJIOBKOCTh. Peub nu3apTpuyHa, HaboaaeTcs -
nepcaauBauusi. YacTbl HaApyLIEHHUS CIyXa, SMU30/bI 3aBeCHMUS
B30pa BBepX. B comMaTmueckoM craTyce BCTpEYaroTCsl MMCILIA-
3Us1 HMaANU 3y00B, (DYHKIIMOHATBHBIE HAPYLIEHUS KeTyI0YHO-
kumeyHoro Tpakta. Ha MPT BbISIBAAIOT U3MeHEHUe
CUTHaJIa OT OJIEMHBIX 11APOB, CYOTaTaMUUYECKUX SIIEP, pexe —
orpajipl, a TakXe TEepUBEHTPUKY/ISIPHYIO JelikoMansuuio. Ya-
CTO BCTPEYAIOTCSl HEMPOCEHCOPHAs TYTOYXOCTb (0COOEHHO MpU
TUTIEPOMIMPYOMHOBOI SHIIE(ATOMATUNS), CHIKCHUE TIPOBE-
JICHUST UMITYJIbca 10 JaHHBIM 3PUTEIbHBIX BbI3BAHHBIX MOTEH-
uuanos [37].

IocTTpaBMaTHYeCKas AMCTOHUS PA3BUBAETCS MTOCNIE TPABMBI TO-
JIOBHOTO MO3Ta, Yallle B BUAE TeMUIUCTOHUM. B HeBponornye-
CKOM CTaTyce BBISIBJISIIOTCS CUMITTOMBI, YKa3bIBaIOLIKE Ha oyar
MOBPEXAEHUS: TJa30BUTaTe/IbHbIe HapYILeHMsI, AU3aPTPUs,
nape3bl. Ha MPT ronoBHoro mMosra BU3yaqu3upyeTCsl OQHO-
CTOPOHHEE TMopaxeHWe Oa3albHBIX slep. XapakTepHa pe3u-
CTEHTHOCTb K MEAMKAMEHTO3HOMY JieueHU10. [Ton0XUTebHBbII
3¢ GhEKT MOTYT OKa3biBaTh MHBEKIUHN OOTYTMHMIECKOTO TOK-
CHMHa, ITpU He3A(POEKTUBHOCTU MOKa3aHO HEUPOXUPYPIUYECKOe
BMEIIIaTeNbCTBO [18].

3. Houonamuueckue dsuzamenvnbie paccmpoiicmea
HACAeOCMBEHHOU JMUO0A02UL

ITepBuunas (umHomaTHyecKass) TOPCHOHHAS MUCTOHUA. [[aHHOE
3a00J1€BaHNE OUATHOCTUPYETCS B CIydyasx, KOrma TUCTOHMS
SIBJIICTCS. SAMHCTBEHHBIM KIMHUYECKAM CHMIITOMOM (33 HC-
KII0YE€HMEM TPEMOpa U MMOKJIOHYCA), OTCYTCTBYET KaKasi-11u0o
9K30TeHHas MPUYMHA, a TaKXKe HEeT IPYIUX HACJeNCTBEHHO-
JeTeHepaTUBHBIX 3a00JIeBaHMI HepBHOIM cucteMsbl [9]. B Ha-
cToslee BpeMsl OOLICTIPUHATON SIBISETCS KiIacCubUKAIMsS
MEePBUYHBIX TUCTOHUI TO JIOKycaM MYTaHTHOro reHa. Hyme-
panusi JTOKyCOB MPOBOAUTCS B XPOHOJOTUYECKOM TOPSIIKE MX
otkpbitust (DYT1, DYT 2 u 1.0.). K ceronusiuHeMy nHio oT-
KPBITHI 23 MOJIeKyIpHbIe (hOPMBI TOPCUOHHBIX TUCTOHMN. He-
KOTOpBIE TIEPBOHAYATFHO ONMMCAHHBIE TeHETUYECKIE BapUaH-
Tl TUCTOHUI B HaJbHEHIeM He MOATBEPXKAEHBI (HampuMmep,
DYT7, DYT13). He Bcem hopmam ObLIIO TPUCBOEHO Ha3BaHME
DYT-nokycoB: Hanpumep, Mog00HOro 0003HAUEHUS HE UMEIOT
dopmbl, acconupoBaHHbie ¢ TeHamMu SPR u CIZ1, a HekoTo-
pbIe XOPOIIIO U3YYEHHbIE TUCTOHMYECKUE CUHAPOMBI KJIacCH-
(bunmpyloTcst Kak ocobble BapuaHThI MTapKUHCOHM3Ma [1, 7].

N3 Bcex hopM mepBUYHON TOPCUMOHHOM TUCTOHUU B JETCKOM
Bo3pacTe yamie Bcero mpossisgioress DYT1 u DYT6, npuuem
25% ciydaeB — 10 2 JIeT; y OeTeil 3a00eBaHMe HAYMHAETCH
OOBIYHO C IUCTOHUM OHCTANBHOTO OTHETa OTHOM M3 KOHEY-
Hoctu. Ilocne nebroTa 00J1e3Hb MEIJIEHHO MPOIPECCUpyeT A0
reHepain3oBaHHON (opMbl. s DaHHBIX (GOpM MEPBUYHOIMA
JIMCTOHMY XapaKTepHO OTCyTCTBHE 3(hPekra oT neBomomnsl. [Tpn
nposeneHu MPT rojoBHOro Mosra CTpyKTypHBIX HapyLIeHU i
He BoisiBisiercs [9, 20].

Muoknonyc-mucronusi (DYT11). [debror 3aboneBanust — ¢ Ha-
pyiieHus moxoaku B 12—18 mec. Pa3BuBaeTcsl crioOHTaHHBIIHA
MMOKJIOHYC Ha (pOHE AUCTOHMY MBIIII] TYJOBMILA U TIICYEBO-
ro mosica. CUMITOMBI MCYE3aI0T K MOAPOCTKOBOMY BO3pacTy
WM OCTAIOTCS 10 KOHLA XU3HU. OTMeYaroTcsi KOMOpOUIHbIE
HapyILeHUs TTOBEAEHMUS, YMEPEHHAs! MHTEJIEKTyaIbHasl Helo-
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CTaTOYHOCTb. B HEBPOMOTMYECKOM CTATYCE YaCTO BCTPEUAKOTCS
Tpemop 1 MbleuHas runotonus. MPT u O8I B Hopwme. 3a00-
JieBaHNe BbI3BaHO MyTanueii B rene SGCE [20].

JTO®A-uyscTButebHasg mucronns (DYTS, cunapom Cerasbl,
JUCTOHUA-NIAPKUHCOHM3M). J[MCTOHUS CHavyana pa3BUBAETCS
B OJTHO# KOHEYHOCTH, 3aTeM 3aXBaThIBaeT APYTyI0 KOHEYHOCTb.
XapakTepHbl IHEBHbIE KONeOaHUS ABUTATEIbHBIX HAPYLIIEHUA,
VIydIIeHWe OT TpHeMa HM3KHUX 103 JIeBomoIbl. HeBpomoru-
YECKMIi CTaTyC BKIIIOYAET TPyObIe IBUraTENbHbIE HAPYLICHWS,
TUTIOKMHE3UIO, PUTUIHOCTD, HEPENKO KJIMHMYECKas KapThHa
noxoxa Ha cractuyeckyto aumiervio npu HIIT. OcHoBHOI
IMATHOCTHYECKUI TeCT — Ha3HAYCHHUE JICBOIOIIBI, TIOCTIE KOTO-
POro MPOUCXOAUT ApaMaTUUecKoe YIy4YlIeHUe BIUIOTh [0 MoJ-
HOTo BBI3IOpoBIeHUS. HeifpoBusyanu3sanus B HopMe, B O1o-
JIOTHYECKUX KUIKOCTSIX BBISIBISIETCS CHUXEHHE METa0OIUTOB
KaTexoJaMuHOB. [Ipy MoJeKyIsIpHO-TeHETUYECKOM MCCIIEN0-
BaHuu y 60% neteit 06HAPYKMBAETCS T€TEPO3UTOTHAS MyTALIUS
B rere GTP-uuknorunpoass 1 (GCHI) [6].

Muanenyeckas IMCTOHMS-NAPKMHCOHU3M. B epuone HoBOpox-
JIEHHOCTH y IeTell ¢ JaHHOU (hOpMOM TUCTOHHU MMEIOT MECTO
BO30YIMMOCTh W CPBITMBAHMUSA, 3aIepXKa IICUXOMOTOPHOTO
pasButusi. K 4 mec oTMeuaioTcss TMoMuMusl, OpaauKuHe3 s,
TUTIOTOHHSI, TJIa30[BUTATe/IbHbIC M NMUPAMUIHBIE CHMIITOMBL.
MPT B HOpME, B LIepeOPOCTTMHANBHOM XHUAKOCTH BEIPAXXEHHOE
MOBBILIEHNE TOMOBAHUIMHOBOM KUCTOTHI [11].

ITapokcuzmaibHble TUCKMHE3HH — 3TO HEBPOJIOTMYECKHUE COCTO-
SIHUSL ¢ Pa3HOOOpPa3HO KIMHUYECKOM KapTUHOM, XapaKTepu-
3yIOIIMECS BHE3AMTHBIMU aTaKaMM MaToJOTMYECKON HEMpou3-
BOJILHOW IBUTATEIbHON aKTUBHOCTH B MBILILAX KOHEYHOCTEH,
TYJOBMLIA, JIULA, Meu. PaziuyaoT napoKCU3MaubHyI0 KUHE-
sureHHyIo auckuHe3nto (ITK]I) 1 mapokcu3ManbHy0 HEKMHe-
3ureHHyo nuckunesuio (ITHKI).

Ilepsuunas napokcusmanvhas kunezuoeennas ouckunesus (DYT9,
DYT18) nposiBnsieTcss KOPOTKUMU aTaKaMu HEMPOU3BOJIBLHOTO
XOpeoaTeTo3a, KOTOPhIe BO3HUKAIOT IIPH (PM3MIECKOI Harpy3Ke
1 HE COIPOBOXMIAIOTCS MOTepelt co3HaHusl. [lepsuunas napok-
cusmanvhas HekuHesuoeennas ouckunesus (DYT8) mpospiser-
CSl HEMPOBOLIMPYEMBIMU 3MU30JAMU TUTIEPKUHE30B, KOTOPBIE
MIPOUCXOSIT CIIOHTAHHO B COCTOSTHMM TIOKOSI WJIM IpephiBa-
10T TIOBCEIHEBHYIO JABUTATEIBHYI0 aKTUBHOCTD. YacToTa atak
C BO3pacToM yMeHblIaeTcs. HeBpoaornueckuit cTaTyc Mexmy
aTakaMu B HopMe. 3a0osieBaHMsI OYEHb TPYAHO 3arOf03PHUTh
n auarHoctupoBaTb. MPT 0ObIUHO HE BBISIBJISIET KAKUX-JMOO
M3MEHEHU B BelLIECTBE Mo3ra. MeraboauyecKue TEeCThbl He
U3MeHeHbl. EAMHCTBEHHBIM AMArHOCTMYECKUM METOIOM, I0-
3BOJISIIOIIAM OTJIMYNTh aTaKy ITapOKCH3MAJbHOU THMCKUHE-
3UU OT (POKAIBHOTO MOTOPHOTO SIMMJICTITHICCKOTO TIPHCTYIIA,
sIBIIsIETCS 3anmuch MKTaiabHoit DA [17]. MemnkameHTO3HOE
JiedyeHue moaodpath cnoxHo. [TOCKONbKY AMCKUHE3UU SIBIS-
I0TCSl KAHAJIOIIATUSAME, MOTYT OBITh 3((MEKTUBHBI KapbaMase-
MIMH, HEHPOJNENTUKN WK JIeBOAOMa, aueTazoiamun [4]. Onu-
caHa (hopMa napokcusManbHoll QUCKUHe3UU co CHACMUYHOCHbIO
(DYT10), xoTopast 00BIYHO MPOTEKAET IO MACKOI CITACTUKO-
runepkKuHeTH4eckoit opmai JLIIT.

[lapokcusmanvhas KuHezuoeennas duckunesus. Tlpu naHHON
(bopmMe TMCTOHNH B BO3PACTE OKOJIO 2 JIET IeOI0TUPYIOT TeHepa-
JIM30BaHHBIEC SMUICHTUYECKHME MPUCTYIIbI (a0CAHCHI, TOHUKO-
KJIOHMYECKUE CYIOPOTH, aTOHMYECKWEe ¥ MHMOKJIOHWUYECKHUE
npucTynbl). OTMEYaloTCs MU30MBI JUCTOHUM B HOTAX IMOCTe
X0IbObl, UINTEILHOCThIO He 6ojiee 15 MMH, KOTOphIE MPOXO-
JAT TOCJIe TIpMeMa MUIIM. XapaKTepHbl 04aroBble HEBPOJIOTH-

43

JMCTOHMYECKVE rUNEpKUHe3bl Y feTeit

YecKre CHMITTOMBI, XOpeoaTeTo3, BereTaTUBHEIC HApyLICHUS,
AIBTePHUPYIOIIAS TeMUILTETHS. JIeTH OTCTAIOT B IICMXOPEYEBOM
pazButun. MPT ronoBHoro mo3ra B Hopme, Ha DOI BbIsIBIISAET-
s TeHepaIM30BaHHas SMIIENTA(OPMHAs] aKTHBHOCTb. XapaK-
TepHA YMEpEHHAs TUIIOTIMKeMUs. [{MarHo3 ycTaHaBIMBAeTCS
C TTOMOIIIBIO MCCNIEIOBAHUS TTI0OKO3bl B OMOJOIMYECKMX KM~
KOCTSIX: y TAIIIEHTOB OOHApY:XMUBaeTCsl HOpMalbHasl KOHIICH-
Tpalus TIOKO3Hl B KPOBU M HM3KAsl — B 1IePeOPOCITMHAIBLHOM
KHMAKOCTH, COOTHOILIEHHE TJIIOKO3bI KPOBb/11€peOpOCTMHAD-
Hasl XUAKOCTb 00bIYHO MeHble 0,4, OOHapyXeHue reTeposu-
TOTHOHM MyTaIly (WM peaKo, OMaeIbHBIX MyTalliii) B TeHE
SLC2A1 mnoxartBepxngaeT auarHo3. JleueHue OCyIIeCTBIsSETCS
C MTOMOIIbIO KETOTeHHOI 1ueThl [20].

Bmopuunas napokcuzmanvhas OuckuHesus pa3BUBAETCS Y Je-
Teil, IePeHECIINX YePeIHO-MO3TOBYIO TPAaBMY MJIM HapylleHUe
MO3TOBOTO KPOBOOOPAILEHHS, a TaKXe Ha (hoHe OoJIe3Hei IIn-
TOBHIHOM M MApalIMTOBMIHON Xejie3, THITOTTTMKEMIH, THIIO-
KanblueMuu. [IoMHMO aTak XopeoaTeTo3a MOTYT OTMEYaThCs
(hoKasbHBIC SMMJIENITHYECKUE TPUCTYIIH (Yalie — (GoKaIbHbIe
MOTOpHEIE). B HEBPOMOIMUECKOM CTaTyce MOTYT OBITh 09aro-
BbI€ HEBPOJIOTMYECKUE CHMIITOMBI, B YaCTHOCTH, FeMUIIApE3.
Ha 23T obHapyxXuBaeTcsl permoHanbHas 3MuaenTuopMHas
aKTUBHOCTh WJIM 3aMeIJIeHHe OCHOBHOTO puTMa. M3MeHeHust
Ha MPT 3aBucdr ot atnonoruu [2, 4].

AllbTepHUpYIONIAs reMUILIErns aeTckoro Bo3pacta (AIJl) xapak-
TepU3yeTCsl TIOBTOPHBIMKM TIPUCTYIIAMU TPAH3UTOPHOM TeMH-
WM TeTpariernu. 3aboneBaHue AeOI0TUPYET B MHTEPBAJIE OT
poxneHus 10 4 et xusHu (B cpenHeM B 3—5 mec) [40]. AT
SIBJISICTCS KaHamonatuei. 75% ciydaeB 00yCJIOBICHO MyTallHei
B reHe ATPIA3, KomupytomeM cyobemuaniy Na+/K+ Haco-
ca [31]. laHHBIi TeH OTBeYaeT TaKXe 3a pa3BUTHE TUCTOHUM-
MapKMHCOHM3MA C paHHUM 1e0ToM. OcTajbHbIE ClyYyau
MPUXOAATCS HA MyTaluu B TeHe ATPIA2, konupyioteM anbda
2 cyobenunuiy Na+/K+ AT®a3zbl [32] 1 reHe KaablKEBOIO
nonHoro kaHana CACNAIA. C myranueit rena ATPIA2 cBs-
3aHa reMurIernyeckas MurpeHs 2 tuna. Myrais CACNATA
BBI3BIBACT CEMEITHYIO0 FeMUITJIETMYECKYI0O MUTPpeHb 1 Tuma [25].
[epBBIMM CHMIITOMaMM, KaK TIPaBUJIO, SIBJISIOTCS TTAPOKCH3-
MaJIbHbIE IBUKEHUSI TJ1a3 — HICTArM U TIEPUOIMIECKOe KOCO-
rnasue. [lo3zxe MpuUCOEAMHSIOTCS 3MU30Mbl TUCTOHUYECKUX
aTaK JUTMTEbHOCTBIO OT HECKOJNBKMX CEKYHI IO HECKONBKHX
4yacoB. COOCTBEHHO TPUCTYITBI TEMUTUIETUM B OOJBIIMHCTBE
CJy4aeB MPUCOEIUHSIIOTCS K IUCTOHUYECKUM aTakaM U I71a30-
JIBUTaTeIbHBIM HapYLIEHUSIM CITYCTS TOJ Moce aebrota 3a00-
neBaHusl. Bce cMMITOMBI OOBIYHO YHUIIATEPATIbHBI (Ha CTOPO-
HE TeMUIIIernu). DMU30bl TEMUTUIETUM MOTYT JIUThCS Oonee
ontHO# Henenu. YacToTa MX BapbUpPYET OT HECKOJIBKUX B IEHD 10
OJTHOTO 3TM30/1a 32 HECKOJIbKO MecsiieB. CTOpoHa reMUTIIeTUn
MOKET MEHSIThCSI BO BPEeMsI OJIHOTO TIPUCTYTIA, TAKXKE MOXET OT-
Meuarbcs Terparierusi. [Ipumepro y 50% manueHToB Hapsity
C TIPUCTYNIAMM TEMUILUIETMM OTMEYAIOTCS JMUIENTUYECKIE
npuctynsl [40]. B teuenun ATJ] Boipensitor 3 craguu. [ns 1-it
cramuu (1—3 Mec XM3HM) XapaKTepHBI MaTOJOTMYECKUE TBIKE-
HUS TJ1a3 U TUCTOHUSE; BO 2-1i cTamuu (4 Mec — 6 JieT) TosIBs -
I0TCSI TEMUTLIETMYECKME aTaKU U YTPAYMBAIOTCS TICUXOMOTOP-
HBIe HaBBIKM, NEOIOTUPYIOT SIMWIECITHYECKME TPUCTYIBL. 3-51
cramus (Tocie 6 JIeT) XapaKTepu3yeTcsl CTOMKMM HeBpOJIoTrye-
CKUM Je(ULIUTOM, CHUXEHUEM YaCcTOThI TIPUCTYIIOB TeMUTLIE-
TUU ¥ TUCTOHMYECKUX aTak [36, 43]. JInarHocTHKa OCHOBaHA
Ha xputepusix J. Aicardi u coasrt. (1993) [24]. [Tpu nanHO# HO-
3onmornveckoii popme MPT ronoBHoro Mosra B HOpMe MU Bbl-
SIBIISIET YMEPEHHYIO CTeTeHb KOPKOBO-TIONKOPKOBOM aTpodhuH.
Wnrepukransias OO B Hopme, ukTanbHast DI (Bo Bpemst
MPUCTYTA FeMUTIETHHU) BISIBISIET PETMOHANBHOE 3aMe/JIeH1e
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putma. CiiefyeT MOMHUTb, 4TO Y mauueHToB ¢ AIJl Hepenko oT-
MEYaloTCs SIMUIEIITUYECKUE TTPUCTYIIBI, TO3TOMY BUAe0-DII
MOHUTOPHHT SIBJISIETCS 00sI3aTeIbHBIM METOJIOM O0CIIEIOBAHUSI
[24]. Tpenapatom BbIbOpa mis jeyeHust ATl sBasetcs 6mo-
KaTop KaJbIIMEBLIX KAaHAIOB (hIyHApU3UH, KOTOPBI CHIKAET
YaCcTOTY, TSDKECTh W MPONOJKMTENBHOCTh TE€MUILIETMYECKUX
aTak y 0OJIBIIMHCTBA MaLueHToB [24, 36, 41]. Tonupomar, Heii-
ponentuku HedddekTuBHbI [43].

Boaesnp Ilemumuyca-Mepudaxepa. Tun HacnenoBaHust —
X-ClUeIIeHHbII pelecCUBHBINA. 3a00j1eBaHUe NeOI0TUPYET Ha
TIEPBOM TOJIy XM3HU C OTICOKIIOHYCA, TTO3Xe MPOSIBIISTIOTCS 3a-
JIepXKa TICMXOMOTOPHOTO pa3BuTHs, Muddy3HasT MbIIIeUHAs
TUTIOTOHUS, UHTEHUMOHHBIA Tpemop. C mporpeccupoBaHueM
3a00JIeBAHMS HAPACTAIOT CTIACTUYHOCTD, aTPO(UST 3PUTETBHBIX
HEpBOB, MOSBISIIOTCS AUCTOHUYECKUE aTakh, XOpPEoaTeTos.
MPT BbisiBsieT nuddy3Hoe nopakeHue 6e0ro BellecTsa mno-
JyIIapyuii ¥ KOPTUKOCTIMHATBHBIX TyTell. J[MarHo3 moareepx-
naetcs nposeaeHueM JIHK-aHanu3a Ha BbIsiBIEHME MyTalMu
B reHe GJC2. DpdekTuBHOrO JeueHusl He cyliecTByer [14].

Cungpom Perra. Tunm HacinemoBaHMsl — X-CLETJIEHHBI 10-
MHUHAHTHBIH. OTMEUAlOTCS TMATOTHOMOHWYHBIC CTEPEOTUITHN
(«MBITBE PYK»), ayTU3M C YMCTBEHHOH OTCTalOCTBIO, TYJO-
BUIIHAsI aTaKCHs U arpakcusl, TUCTOHUYECKME TUIEPKIHE3bI,
MuKpotedanust. XapaKTepHbl HEIMWICITUICCKIE SII30IbI
aITHO? TPOIOJIKUTENBHOCTBIO 1—2 MUH, COMPOBOXIAMOIINECS
IIM1aHO30M ¥ MHOTIA 0OMsIKaHWeM Tejia. Bo3aMOXHO pasBuTHE
SIWIETICUU C TeHePaTM30BaHHBIMUA TOHHMKO-KIOHIMIECKUMU,
(hoKaJTbHBIMM, MUOKJIOHUYECKUMM TIPUCTYIIAMU, 4aCTO UMEI0-
1eii (hapMakope3MCTeHTHOE TeueHKe. 3a00IeBaHKe TPOTEKAeT
C MeICHHBIM HEYKJIOHHBIM PErpeccoM ICHXMYeCKHUX (DYHK-
uuii. Ha B3 xapakrepHa snuienTu@oOpMHasi aKTUBHOCTD,
YCUIMBAIOIIASACS BO BpeMsl HOYHoro cHa. [Ipu HeiipoBu3ya-
JIM3alUK BRISBISIETCS JIOOHO-BUCOUYHAs aTpodus. K 3adome-
BaHMIO TIPUBOAAT MyTanuu B reHe MECP2, Bo3MOXHa Tpsimast
JHK-nuarnoctuka [20].

4. Hacaedcmeennvie Goaes3nu obmena, npomexarouue
¢ Ogu2amenbHbIMU HAPYUIEHUAMU U INU1encuel

Oprannmyeckue AMMIYPHA W AMHHOAIMIYPHH COIIPOBOXIAIOTCS
MOBBILIEHHON 9KCKPELMEN OPraHNIECKUX KUCIOT C MOYOM U3-
3a HapylleHus KaTaboau3ma. XapakTepeH HOpMaJbHbIii epy-
HaTaJlbHBI aHaMHe3. MaHudecrayst — B Bo3pacTe oT 1 Hep
10 1 roma XuU3HU B BUE METa0O0IMIYECKOTo Kpr3a, HapyleHuit
BCKapMJIMBaHUsI, PBOThI, HAPYILEHWsI CO3HAHUSI, CYI0POT, U3-
MEHEHUS MbILIEYHOro ToHyca. ITocne Kpu30B yacTo OTMEYaeT-
Csl perpecc MpUoOPETEeHHBIX HABBIKOB, Pa3BUTHE KJIMHUKU €T~
cKoro 1epedpajibHoro napaiuya. [pu aediore y neteit crapiie
1 roma KJIMHMYECKAsl KapTMHA XapaKTepU3YeTCsl SIBJCHUSIMU
ayTu3Ma, TYJOBMIIHONW aTakCHel, OTUCTOHMEH, SMUICIICUEH.
JluarHocTuka: omnpeiejeHrue YPOBHS OPraHMYECKMX KHMCJIOT
MOYM C MOMOLIbIO TAHAEMHOI Macc-CIEKTPOMETPUU KPOBHU.
Cneuuduyeckoe JeyeHue: 1ueTa ¢ orpaHnYeHUEM aMUHOKHC-
JIOT (HM3KO00€eIKOBas AnueTa), MeTaboJIMuecKue mpenaparsl, Bu-
TaMuHoTepanus [12, 42].

Imoraposas aumaypus 1 Tuna. BoinensiioT 1Ba OCHOBHBIX THIA
TeyeHUs1 GOJNE3HU: C OCTPbIM/«3HIEDATUTONOAO0OHBIM» HaYa-
JIOM ¥ TIOJOCTPHIM/MOOPOKAUECTBEHHBIM TEUEHUEM, KOTOPOE
«MaCKUpyeT» KJIMHUKY CHaCTHKO-TMIEPKUHETHYeCcKoit Hop-
MOIi IETCKOTO 1iepedpanpHOro napainya. B HeBponornyeckom
cTaryce BBIABISIOTCS Makpouedanys, nuddy3Hast MbIIIEIHAsT
TUIIOTOHMUSI, TOPCUOHHAST IUCTOHMSI, XOPE0aTeTo3, IMUIETICHUSI.
B Guonornyeckux XuakocTsx (Moya U KpOBb) TMOBBILIAIOTCS

KOHLEHTpaluu riayrapoBoii, 3-OH-riayrapoBoii KUCIOT U T1y-
tapwikapauTHa. MPT/KT. yBemmuenue cydapaxHOMIaTbHBIX
MIPOCTPAHCTB B BUJIE JIOOHO-BUCOYHON aTPOGhUM, TUTIOIEHCH-
tuBHOCTh (KT) wiu runepunreHcuBHocTs (MPT) XxBocTaTo-
TO Spa M CKOPJYIIBI, XpOHUYECKAs CyOmypajbHasl reMaToMa.
[MTatoreHeTnyeckas Tepanusi BKIIOYAET CIELMATU3MPOBAHHOE
JieueOHOe MUTaHKE, IMEeTOTepaNuI0, Ha3HaYeHUe L-KapHUTHHA
u pubodmaBuHa. [IpenmapaThl BaabIIpoeBON KUCIOTHI IS Jie-
YeHUs SMUJIETICUU JOKHBI IPUMEHSThLCS KpaiiHe OCTOPOXKHO,
MOCKOJIbKY OHa CBSI3bIBAET JIEBOKAPHUTHUH.

MeruwimanonoBasi anuaemus. 3200J€BaHUE XapaKTepU3yeTcs
MeTa0OMMYECKUMI KPU3aMU C Pa3BUTHEM YIIOPHOI DPBOTHI,
JieTuIpaTaliy, COHIMBOCTH, AbIXaTeIbHbIX HApYLIEHWIA. B He-
BPOJIOTUYECKOM CTaTyce OTMEYAIOTCS TMIIOTOHMS MBIIIII, 3a-
JepXKa ICHMXOMOTOPHOTO Pa3BUTHUS, TUCTOHMYECKUE aTaKH,
TYJOBMIIHAS aTakcus, smuiencus. Yacto obHapyXuBaloTCS
MopaxkeHue TMoYeK IO THUIY TYOyTOMHTepPCTUIMATBHOTO He-
(hpuTa, KapaMOMHUOIATHS, DPUTEMATO3HBIN NEPMAaTUT, KaTa-
pakta. MPT BbIsIBIsIeT MH(ApKTHI B 0a3albHbIX sapax (0Jen-
HBI 11ap, 4epHoe BEUIECTBO, KpacHbIe sifpa), AUGQy3HYIO
arpoduio Kopbl. JIMarHocTMKa OCHOBaHA HA BBISBICHUHM I10O-
BBIIIEHUS] METUMAJOHWI- U TPONMOHMIKAPHATUHOB M aHa-
JIM3€ YPOBHST aMHOKUCIIOT M30JIEHIIMHA, BaIMHA, METUOHWHA
U TpeOHHMHA B KpoBu. JleueHHWe BKIIOYAET CHEHUGBUUYESCKYIO
JMeTY, Ha3HAaueHWe JTeBOKAPHUTHHA U TIUIIMHA, KOPAKTOPHYIO
Tepanuio BuTaMuHoM B12.

Jleiimuno3 (0oJe3Hb ¢ 3aMaXOM KJIEHOBOTO CHPONA MOYH) YacToO
JeOITUpPYeT C MepBOil HedeaAn XU3HU B BUIE OTKa3a OT €IIbl,
MOBTOPHOIM PBOTHI, CYAOPOT, JETapruu, XapaKTepHbI perpecc
MICUXOMOTOPHOTO Pa3BUTHSI, MbILIIEYHASI AUCTOHUSI, CTEPEOTH -
MUY TI0 TUITY «IIeJaTUpPOBaHUS» UK «OOKCUpOBaHuUsI». B He-
KOTOPBIX CTydasx 00Je3Hb MaHU(PECTUPYET MO3XKeE ¢ MEPUOAU-
4yecKoi atakcueit. Moya 1 MoT UMeIOT CrieUM(UYUHBINA CTaaKuii
3amax. JlmarHocTrka: moBbIlIeHMe JIeilInHA, U30JIeiIIMHa, Ba-
JIMHA B KPOBH M UX METAOOJIUTOB B MOUE (YaCTO TOJIBKO B TIEPH-
on Kpu3oB). [lameHTaM Ha3HavaeTcs HU3KOOEIKOBas JMeTa,
TUAMUH, B HEKOTOPBIX CJYYasiX MPOBOAUTCS TPAHCIIAHTALIMS
MEYCHHU.

Tomomuctunypus. [l 3a00neBaHUs XapaKTepHbI HAPYIICHUS
3peHus1 (Kocorjiasue, KarapakTa, IJIayKoMa, MUOIHS, TOJ-
BBIBUX XPYCTaJMKa, acTUTMAaTU3M), CKEleTHbIe NedopMaluu
(MapdaHOMon00HBI! (PEeHOTUIT, OCTEONOPO3), COCYAUCTHIE Ha-
pymeHust (TpomM003bl), MOPaXEHHs TOJOBHOTO MO3Ta BCIE-
CTBME TOBTOPHBIX HapyLIEHUH MO3TOBOTO KPOBOOOpAIIEHUS,
MOBEJIEHYECKUE PACCTPOIMCTBA, SMUIEICHS, TOPCUOHHAS TUC-
ToHMS. IMarHOCTUKA TTPOBOMUTCS MYTEM OTIPEIENeHUSI TIOBbI-
IIEHUST YPOBHSI TOMOLIMCTHHA ¥ METMOHMHA B KPoBU. B neve-
HUW UCTIOIb3YIOT MUPUIOKCUH, OETauH, AUETY CO CHIXEHUEM
CONEPXaHUS METUOHWHA.

Muroxonapuaibhbie 3Hmeanomuonatan (M3D). XapakTepHHI
TUIIOTOHUS, 3aePKKa Pa3BUTHS, HEHPOCEHCOPHASI TYTOYXOCTb,
CHCTeMHbIE HApyIleHWs], TOBBIIICHWE JaKkTata W MHUpyBaTa
B KpoBu U JukBope. MPT u KT BhISBASIOT 3a1epKKy MUEIH-
HU3aLUK, KalbUubuKauuio 0a3zalbHbIX saep, JehKosHleda-
JIOTIATHIO ¢ KUCTAMU MJT TIOCTUHCYJIETHEIMU TIOBPEKICHISIMA,
CUMMETPIYHBIC YIACTKH IATOJOTUYECKOTO CHTHAlA B OEJIOM
BEIlleCTBE, KOPKOBO-TOIKOPKOBYI0 aTpoduio. [eHeTnueckue
AHAJIM3bI TIO3BOJISTIIOT OOHAPYXUTH MyTAllMM MUTOXOHAPUAITb-
noit JIHK [12, 42].

Cunapom JIn. B GospimHCTBE ciydaeB MaHU(eCTaMs TPU-
XOIUTCS Ha TepBble TOfbl XMU3HU. 3a00eBaHUe MPOSBISETCS
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CUHAPOMOM Manbabcopbiyu (pBOTa, HENOCTATOYHAS MpU-
0aBka B Bece, CIabOCTb COCAHMSA, HApYIICHUS TJIOTaHUS)
n JUTI-nogo6HOM KIMHUYECKON KapTUHOW B BUAE MbIIIEY-
HOU TUITOTOHMH, TUCTOHWMIECKHUX aTaK, TYJTOBUIIHON aTaKCUH,
SIIIETICHH, KaK MPABIJIO, ¢ MUOKIIOHMIECCKIMU TIPUCTYIIAMH,
perpecca HaBbiKOB. Ha MPT BbIsIBISIIOTCSI OMaTepaibHbIe He-
KpO3bl B 00JIACTH TTOOKOPKOBHIX SIEp, TaJaMyca, MOCTa, Ipo-
TOJTOBATOrO MO3ra, CIIMHHOro Mo3ra. OMI ompenenser cHu-
>KEHUE CKOPOCTH MPOBEAEHUS 110 epu(hepuyecKUM HepBaM.

GMI1-ranrmmo3ua03. B mepBble MecsIlbl XU3HU OTMEYaloTCs
IJIOXOM anmeTuT U HeaocTaToYHas MpubaBka B Bece, MbIIIEY-
Has TMIIOTOHMS M Majas aKTUBHOCTb peOEHKa, TTOBBIIICHHAS
COHJIMBOCTb, OTEYHOCTb JIMLA M KOHEYHOCTEH, IemaTocruie-
HoMeranus. YacTo BCTpevyaroTcsl KapaMOMMOIIATHSI, MUOTMA-
THUS, MaJlbaOCOPOLINsI, TOPCOTIOMOANBHBIN CKOMO3, OPOHXO-
MHEBMOHUM. XapaKTepHO TOCTeNeHHOe (OPMUPOBAHUE
CIIACTUYECKOTO TeTpamapesa, AUCTOHUM, CTapTiI-pedIeKCoB,
OynpbapHO-TICEeBIOOYIH0aPHOIO CUHIPOMA, KOPKOBOM IIy-
XOTHl U CJIENOThI, pa3BUBAeTCs 3Mujencus. B TepMuHanbHOI
cranuu GopMupyeTcs AeliepeOpalioHHas puruaHocTsb. Y 50%
0O0JIbHBIX HAOMIOTAIOTCS BUITHEBO-KPACHBIE TIATHA HA TJIa3HOM
nHe B obnactu xentoro nsatHa. MPT Beiseiser auddysHyio
TUTIOMMETMHU3AINIO ¥ TIOBBIIICHNE WHTEHCUBHOCTH CHTHANA
B 0a3zabHbIX sgapax. [loaTBepxkneHueM AMarHo3a CIyXUT 10-
BbIIIEHWE B MOYE TaJaKTOOJUTOCaXapyuaoB U HE3HAYMTEIbHOE
TOBBIIIICHNE KepaTtaHcyabdaTa. [Ipu uccienoBanuy ouomnrara
KOCTHOTO MO3Ta, MEYEHU BBISIBISIOTCS «TIEHUCTBIE KIIETKU».
JleyeHue CUMIITOMAaTUYECKOE.

Nndantuapnbiii  GM2-rannmosuno3  (0onesnp  Tes-Cakca
n Canaxo(da). XapakTepHBI yTpaTa IPHUOOPETEHHBIX HABHI-
KOB M MHTEpeca K OKpyXarolieMy, ycuieHue pediekca Mopo,
HapyIIeHNs] 3pEHNs], TUIIOTOHMST MBI TYJIOBUINA, CIACTUKA
B KOHEYHOCTSIX, TUTIeppedieKcrs, papMaKope3UCTCHTHAS JITH-
Jercus. B coMmaTHueckoM cTaTyce OTMEYaroTCs TemaToCIIeHO-
Meranust M aedopmaimst Kocted. [ImarHocTuka: npu odraib-
MOCKOITMY BHISBIISTIOT MaKY/JIOOUCTPOMUIO IO TUITY «BUIITHEBOI
KOCTOYKM»; Ha MPT — noBblllIeH1e CUTHANA OT 6a3albHbIX sAEp
1 6esoro BelecTBa, CHUKEHME CUTHAJIA OT TajaMyca, IMo3Xe —
aTpous KOpHI, pacIIMpeHHe 00po3d, BEHTPHUKYIOMETAIU.
JInst ycTaHOBNIEHMST AMArHO3a TIPOBOANTCS UCCIe0BaHNe OeTa-
TeKCo3aMMHUIA3bl A 1 B B JIefiKoIMTaX (XapaKTepHO CHIDKCHHUE
AKTUBHOCTH), a TAKXKe OMOIICHSI KOXM, KOHBIOHKTHUBEI, CIIN3H-
CTOW MpPSMOM KMIIKW C OMpPEAEIEHUEM MEMOPAHO3HBIX LIUTO-
TUTa3MaTUIecKuX Tesell. JleueHue He pa3paboTaHo.

MetaxpomaTtuyeckas Jeiikoauctpous. 3adoneBaHue ne0IOTU-
pyeT ¢ TUTIOTOHMHU MBIIII KOHEYHOCTEH, aTaKCHUH, OTCYTCTBHS
CYXOXMJIBHBIX peIeKcoB, HAPYILIEHUS ICMXOPEUYeBOT0 U MO-
TOPHOTO pa3BuUTHs. [1o3Xe TOSIBISAIOTCS CacTHiecKas HMX-
HSIS TIaparuierys, HUCTarM, HapylleHNe TTOBEICHNUS, TICTOHM-
yeckue aTtaku. J{MarHOCTMKAa OCHOBBIBAETCS Ha XapaKTEPHBIX
naHHeiXx MPT B Buie 04aroBBIX M3MEHEHUI TEPUBEHTPUKY-
JISIPHOTO OE€JTOro BEIIECTBA C MOCISAYIOIINM (POPMHUPOBAHUEM
«TUTPOMIHOTO MaTTepHa». B LepeOpocnrHaIbHON KUAKOCTU
BBISIBJISIIOT BBICOKMI ypoBeHb Oenka, Ha DHMI — cHuxeHue
CKOPOCTH TIPOBEACHMS MMITyJIbca 110 THepudeprndecKuM He-
pBaM. OCHOBHBIM METONOM MOATBEPXICHUSI AMArHO3a SIBJISI-
eTCsI OTpefie/ieHe aKTMBHOCTH apyCyib(aTasbl B ISUKOLIUTAX
KpoBu. B Hacrosiiiee Bpems He pazpaboTaHo 3¢hdhEeKTUBHOTO
nevyeHus: 3adoneBaHusi. [IpoBoauTcsl TpaHCILUIAHTALMSI TEMO-
TIO3TUYECKUX KIIETOK.

Boaesns Humanna-ITuka, Tum C, D. 3a0oneBaHue nposBisieT-
Cs1 3aTSKHOM XeNTyX0i HOBOPOXIEHHBIX, T€MaTOCIIEHOMETa-
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Jieii. B HeBPOJIOTMYECKOM CTaTyce BHISBISIIOTCS TYJIOBUIIHAS
aTakCHs, TUIIEPIMHAMMICCKII CHHIPOM, 3aIepKKa IICUX0pe-
YEBOIr0 pPa3BUTUA, PaHHASA NEMEHLIMS, MBILLEYHAS IUCTOHMS,
TUTepKUHE3bI. [1aTOrMOHMYHBI ATIM30/IBI KATarieKCcuii BO Bpe-
MsI CMexa, Tapajind B3opa BBepx. Xapakrep usMeHeHuit Ha MPT
BKJTIOYAET B ce0s1 KOPKOBO-ITOAKOPKOBYIO aTpoduio, aTpoduio
MO3Xeuka, MepUBEHTPUKYISPHYIO JielikonaTuto. Jlaboparop-
Hasl IMAarHOCTHKA OCHOBaHA Ha OOHAPYXCHUHU CHIDKEHUS aK-
TUBHOCTU C(OUHTOMUENMHA3HI B JIEHKOILUTAX, a B OUOTICUITHOM
Marepuaje MeyeHu WM ceje3eHKM — cuHromuenuHa. s
6onesnn Humanna-TTuka Tun C pa3padotaHo crienmduyeckoe
JieueHue — MpenapaT MUTIycTaT (MHTMOMTOP CUHTE3a TIIMKOC-
(bUHTONMUTINOB).

HeiiponasbHbie nepouanbie TMIO(YCIMHO3bI TPOSBISAIOTCS (ap-
MaKOPE3UCTEHTHBIMU MUKIIOHYC-3MUIETICUSIMU, HapyIlIeHUeM
3peHusi, TeTpanape3oM, AMCTOHWYECKUMU aTakaMu, XOpeoa-
TETO30M, MUOKJIOHYCOM, IMOJWHEBPUTUYECKAM CHHIPOMOM,
CTEPEOTUINUAMH, cuMnToMaMu aytusma. MPT obHapyxuBaeT
KOPKOBO-TOIKOPKOBYIO atpoduio, aTpoduio Mozxeuka. DT
BBISIBJISICT TIOTEPIO aTTEHYalluu TIPYU OTKPBIBAHWM TJa3, CTJa-
XMBaHUE «BEPETEH CHa», BBICOKOAMILIMTYIHBIC 3aTHLIOYHBIC
Craiku npu GhOTOCTUMYJSIIMU Ha HU3KKX vacToTax (2—4 Tir).
Jl71s monTBEpXISHUS TUArHO3a OTPENENSIOT aKTUBHOCTD (ep-
MEHTa MAIbMUTOWIIIPOTEMHTUOICTEPA3bl B ICHKOLIMTAX KPOBU
WM KYJIBTYpe KJIETOK KOXHBIX (hruOpobsacToB, Takxke MpOBO-
ISIT MOJIEKYJSIPHO-TeHeTMYECKMe UccienoBanue. JleyeHne —
TOJIBKO CUMIITOMATHYECKOE.

Cunmpom 2KakeHa — OTHOCUTCS K HapyIICHUSM TJIUKO3U-
JpoBaHus [12, 42]. [Ing 3aboneBaHUsI XapaKTepeH MYJbTU-
CHUCTEMHBII XapakTep MopaxeHus1 (BOBJICUECHUE MEYEHHU, MO-
YeK, KOCTHO-MBIIIEYHOM CHUCTEMBI, IepUKapaa, HEPBHOU
cucTeMbl). BpIsgBISIOTCS KpaHMObaluaibHble IU3MOphUM
(M3MeHeHMEe KOXU 10 TUITY «TAJIOBOTO Cajla» MK LIATPEHEBOI
KOXM), 3afepkKa (PU3MUeCKOro U MCUXOMOTOPHOTO Pa3BUTHS,
MBIIIIEYHAsl TUIOTOHMSI, SKCTpAIMpaMMIHBIE PacCTPOMCTBA
(TOpcMOHHAsT MCTOHWS, XOPEOaTeTo3), KOCOTJIa3ue, OIH-
Jiericusi, TylOBUIIHAs aTakcusi. B psime ciyyaeB pa3BuBaioTCS
MHCYJBTONONO00HbIE 3TM30/bl C YTHETEHUEM CO3HAHUS JI0 CO-
mopa ¥ KOMbI. J[Jisl IO3MHUX CTaauit XapaKTepHO TMOSIBIEHWE
KuhOCKOM03a, CUMITOMOB TPEXIEBPEMEHHOTO CTapeHMsI.
HeiipoBusyanuzanusi BBISBISIET aTpouio MOCTa, MO3XKEUKa,
MH(APKTHI TOJIOBHOTO MO3Ta, MPEUMYIIECTBEHHO B BUCOYHBIX
Jonsix. OTMeyaeTcst CHUKEHMEe CKOPOCTU MPOBENCHUSI UMITYJTb-
ca o naHHeiM ODHMI. [Ing 3a0oneBaHus XapaKTepHbl U3Me-
HEHUsI B TOPMOHAIBLHOM TIpo(usie: MOBBIIIEHNE MPOIAKTHHA,
COMATOTPOMHOTO U (HOJTUKYJIOCTUMYITUPYIOLIETO0 TOPMOHOB,
uHcyarHa. OCHOBHBIMM METOIAMU TTOATBEPKIEHUS TMarHo3a
SIBJISTIOTCSI AHAJIU3 CBIBOPOTOYHOTO TpaHcheppuHa (u30hoKy-
cupoBanue) u Meroasl JIHK-ananusza (myrauuuu rena PMM?2
Ha xpomocoMe). DhdheKTUBHBIX METOIOB JIEUeHUS He pa3pabo-
TaHO, IPOBOUTCS] CUMITTOMATIYECKAsT TEPaTusl.

Hapymenns o0MeHa MeTauioB — BKJIIOYAlOT 0OJEe3Hb
Bunbcona-Konosanosa (bBK) u [14] u maHToTeHaTKMHa3a-
accolMMpoOBaHHylO HelpoaereHepaumio. Ilpu BBK wumeer
MECTO HapylIeHIe MeTaboMM3Ma My, TIPUBOMISIIIEe K HaKO-
mieHuto Metaiina B LIHC u BHyTpeHHUX opraHax. B kiuHuke
HaOJTIONAIOTCS TTOpaXeHNEe TIeYeH!, SKCTPAITUPAMUIHBIE CHM-
NTOMBI (IVCTOHMS, MBIIICYHAS PUTHIHOCTD, TPEMOp, XOPEeo-
aTeTo3, 0aIM3M), ICUXUYECKME HApyLIEHMSI, PeKe pa3BUBAETCS
anunerncust. JJnarHocTnka OCHOBBIBAETCS HA BHISBICHUM CHU-
KEHUS YPOBHS LePY/UIOILIa3MIHA B KPOBH, TIOBBIIICHUS 3KC-
KpeLry MeIy ¢ MOYOiA, TATOTMOHUYHBIM ITPU3HAKOM SIBIISIETCS
obHapyxeHue komblia Kaitzepa-®neitimepa mpu odTanbMo-
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ckonuu. [TaToreHeTnyeckoe JedeHrne — MOXU3HEHHBIH MprueM
D-nenuummnamuHa.  [laHToTeHaTKMHA3a-acCcOLMMPOBAHHAS
HelipoiereHepauusl MPOSIBISIETCS  3a[epPXKOil  MOTOPHOTO
U PevyeBOro pa3BUTHSI, MPOTPECCUPYIOIIMMM HapyLIEHUSIMU
MOXOJAKM M MEJKOW MOTOPUKM, JTUCTOHMYECKMMH aTaKaMHu.
ITo3nHee nmpucoequHSIETCS XOPeoaTeTo3, Pa3BUBAIOTCS AU3ap-
TpUsl, MUpaMUIHAs HEAOCTATOYHOCTh, MBILLIEYHAS] PUTUTHOCTb.
B mmarHocTMKe BaxkHa HEHpOBM3yanm3alysl, KOTOPas BbISB-
JIIET XapaKTEpHBIN TPM3HAK — «IJla3a TUTpa» (HaKOIIEHWE
XeJie3a B 0a3abHBIX TAHIIMSIX BOKPYT HEKPOTU3MPOBAHHOTO
OemHoro mapa). [Ipu odTaibMOCKOIMK YacTO BCTpEYaeTCs
MUTMEHTHBIN peTUHUT. OCHOBHBIM METOIOM MOATBEPXKICHMUS
JMarHosa ssisiercst aHanu3 reHa PANKZ2. Crnieuuduyeckoe Jjie-
YyeHue He pa3paboTaHo.

Hapymenue oOMena mypaHOBBIX OCHOBaHMii — CHHAPOM Jlerma-
Huxana [15]. XapaktepusyeTcst moBeIeHUECKMMU HapyIIeHUsI-
MU (arpeccusi U ayToarpeccusi, CTEPeOTUIUM, MOBPEXICHUE
COOCTBEHHBIX YacTeii Tena), 3aepKKoi (PU3MIeCKOro 1 IMCUX0-
MOTOPHOTO Pa3BUTHUS, TMTIOTOHUEH, TUCTOHNYESCKUMU aTaKa-
M. 3a00JIeBAHUIO COTTYTCTBYIOT apTPUTHI, MOUYEKaMeHHas 00-
JIe3Hb, YpaTypusi, OpaHKeBble KPUCTAILTBI MOYEBON KUCIOTHI.
B aHanm3ax KpoBM OTMeYaeTcsl MOBBIIEHHBI YPOBEHb MOYe-
BOI KMCIOTHI. JIJIs1 IUarHOCTUKY TIPOBOIUTCS TIOUCK MYTAIHiA
B reHe HPRT. B neyeHuu UCIONb3yeTCsl aJIONYPUHOI, OTHAKO
€ro TpUMeHeHNe, KaK IpaBUIIo, He YMEHBIAeT BHIPAXXKEHHOCTD
HEBPOJIOTUYECKOTO AePUITHTA.

5. lucmonuyeckas 6ypa (status dystonicus)

Jucronmyeckass Oypsi — penKoe OCIOXHEHUE TeYEeHWs [HC-
TOHWM, SIBJISETCS XU3HEHHO YTPOXKAIOUIMM COCTOSTHMEM. Xa-
pakTepu3yeTcsl TMOCTOSHHBIMM TUCTOHMYECKUMM aTaKaMM,
CICAYIONIMMHI OfHA 3a APYroil MpaKTWIeCKH Oe3 IepephiBa.
DTHOJIOTHS pa3iuyHa: K JMCTOHUYECKON Oype CKIOHHBI TOp-
cuoHHas muctoHusa | tuma (DYTI1), maHToTeHaTKMHa3a-
acCOIMMPOBaHHAsI HeMpomeTeHepalus, K JAHHOMY COCTOSTHHIO
MOTYT PUBOAUTHL COOM B paboTe 0aKI0(heHOBOI MOMIIbI, Me-
JMKAMEHTO3HbIE TIPETIaparhl, B T.4. IPUMEHSIEMbIE TS JIeUSHUsI
muctonuu [21, 34, 35, 38, 44]. XapakTepHO pa3BUTHE HEKOH-
TPOJUPYEMOI TUIIEPTEPMUN (HEPEAKO MPUBOISIIEH K CMEPTU
B TeYEHME HECKOJIbKUX YacoB), METAOOMMIECKUX HapyIIeHUI
U pabIOMHUONM3a C OCTPOI MOYEYHOH HETOCTATOUHOCTBIO.
JlMarHo3 sBysieTcsl KIMHUYECKUM. JIIs MCKITIoueH s SMUIIen-
THUYECKOTO CTaTyca MpOBOAST BUaeo-DOI-MoHuTOpUHT [8].
JledyeHNe OCYIIECTBIIAETCS B OTACACHUN PEAHUMAIINI; BHYTPH-
BEHHOE BBeleHUe OEH30I1a3eNMHOB, TpernapaToB Ajs o0Liei
aHecte3uu (HampuMep, ToneHTana) [34, 35]. B HekypaGenb-
HBIX CJIy4asxX aJbTepPHATHBHBIM METOIOM JICUCHHMS SIBISCTCS
HEeNpOXUpYpruyeckoe BMEIIATENLCTBO (YCTaHOBKA Oakiode-
HOBOU TIOMITHI WM TIyOOKasi CTUMYJISILIASL BHYTPEHHEH 4acTh
OemHoro mapa) [35, 44].

6. Jlpyeue cxoonvte cocmosanus

Cunnpom Canmndepa — crubaHue 1€y, CIIUHBI, OIIMCTOTOHYC,
coyeTtarouimecs ¢ ractpodsodaraibHbIM pediekcoM U Tpbl-
el muieBosa. 3aboJieBaHNE YacToO NEOIOTUPYET B BO3pacTe
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10 1 roga Xu3HU, MPOSBISACH TUIIEPKUHE3aMH ITOCIE TTpHeMa
muny. OTMeYarTes TPYIHOCTU IIPH IJIOTaHWM, HEBPOJIOTHYE-
CKWMii cTaTyc B HopMe. TouHast pacrpocTpaHeHHOCTb HEU3BECT-
Ha, HO y JIeTell C racTpo33odaraibHbIM pedIIOKCOM CUHIPOM
Canpudepa Berpeuaercs B 7,9% cilyyaes, a 10 OTHOILEHUIO KO
BCEM HEMUICTITUYECKIM MapOKCH3MaM Y IeTel 10 5 JIeT CHH-
apom Canpudepa cocrabisier 15%. B OonbIIMHCTBE Ciiydyaes
XUpYpruyeckoe jeyeHue pediiokca IPUBOIUT K IIOJTHOMY Ky-
MMPOBAHMIO TAPOKCU3MOB. Y OCTAJIbHBIX MALMEHTOB TPEOyeTCsa
JieueHIe 0JJ0KaTopaMy TO(aMUHOBEIX PELICTITOPOB U Iperapa-
TaMU C aHTUKOMITYJIbCUBHBIM AEUACTBUEM [3].

CrepeoTHnuu — MEXaHMYECKIE MOBTOPEHUS ONHUX M TeX Xe
JIBUXEHWIA, )KECTOB, 1103, CJIOB M1 000POTOB peyn, HabTioaeMble
MPEUMYIIECTBEHHO MPH IICUXUYeCKUX 3a0oneBanmsx. Ctepeo-
THUIIAU MOTYT OBITh OYSHDb Pa3HOOOPA3HBI: TPUMACHI (BBITATHBA-
HUeE pTa B X0OOTOK, HAMOpIIMBaHMeE JI0a 1 OpoBeit, OeCTIPUUMH-
Has yJIbI0Ka), pa3uyHble IBVKEHUS pyKamu (TOTJIaXUBaHME
TI0 JIMITY, MaxXaHWe, OXJIOMBIBAHUE U Ip.), CBOCOOpa3HbIE MO3HI
1 TIOX0fIKa (TIOKaYMBaHKWE TYJIOBMINA, KPYXEHME Ha OIHOM
MECTe), CTEPEOTHITHOE TOBTOPEHME OECCMBICIEHHBIX CIIOB
1 ¢dpa3. [IcuxonornyeckuM ycaoBreM BOSHUKHOBEHUS CTEPEO-
Tunui, no MueHuto E. breiinepa, sBiseTcs «MOHUXEHNE BHU-
MaHUSI ¥ TICUXMIECKON aKTMBHOCTH, KOTHa 0ecCo3HATeIbHOe
BBIXOIUT M3-TTOA KOHTPOJIST CO3HAHMS ¥ Bosu». CTepeOTUITHH
MOTYT HabJIOMAThCS M Y 3MOPOBBIX JIIONEH BO BpeMsl 3aTyMuH-
BOCTH WJIY TIPY BOTHEHWH, a TAKXKE Y 3MOPOBHIX JieTelt 10 1 roma
Kak 3Tan (opMUPOBaHUA MOTOpUKMU. CTEPEOTUNHU IISITCA
HECKOJIbKO MUHYT, TIOBTOPSISICh HEOTHOKPATHO B TeUEHUE JHS,
ONHOTHUITHEL (YTO OTpaXeHO B HAa3BaHUS), MPOBOLUPYIOTCS
CTpeccoM, BOJIHEHMEM, pa3mpakeHHueM U Bo30yxmeHueM. Ya-
CTO COYETAIOTCS C ayTM3MOM, CHHIPOMOM THIIEPaKTHBHOCTH,
00CeCCUBHO-KOMIYIbCUBHBIM PACCTPOMCTBOM M THKaMu [3].
Tlepsuunvie (mpansumophoie) cmepeomunuy BO3HUKAIOT Y Jie-
Teit oT 6 Mec 10 2—3 JieT. HeBpostornueckuii cTatyc v pa3BuTue
B HopMe. JleueHue He TpeOyetcs. Bmopuunvie cmepeomunuu xa-
paKTepHBI ISl TAKMX COCTOSIHUIA, KaK ayTH3M, CHHIPOM AcTiep-
repa, TepBa3MBHOE PAacCTPOMCTBO, CMHAPOM PerTa, yMCTBEH-
Has OTCTAJOCTh, CEHCOpHAas NETPUBAINS, TIyXOTa/CNernoTa,
HacJIeNCTBEHHBIC Ooyie3Hn oOMeHa (bone3Hb Jlema-Huxana),
TeHeTUYECKME CUHAPOMBI, OITYXOJIM, TIPMEM TICUXOCTUMYJISITO-
POB, HEHPOJIETITUKOB, TIOC/IEICTBIE HEHPOMHMEKIINH, TPABMBI,
MICUXUYECKUE paccTpoiicTBa (IM30(peHNs, KaTaTOHUS, HCTe-

pus).

3akmoyenue

VY nerteil Miamiiero Bo3pacTta IMCTOHMYECKHUE TMIEPKUHE3BI
MOTYT BXOJHTb B CTPYKTYPY MHOTHX CUHIPOMOB, KOTOPBIC IME-
10T pa3iM4Hble STHOJOrMYecKue (HaKTOPhI, MPOrHO3 U Jieye-
Hue. DTo TpeOyeT MPUMEHEHUS BCETO CIEKTPa 00C/IeI0BaHUIA,
BKJTIOYAIONIETO TPOBENCHUE METONOB HEMPOBU3YaTU3alINH,
MPOAOIKEHHOTO BUIe0-DD MOHUTOPHMHTA, TCHETUYCCKUX MC-
CIIeIOBaHUIA C 1IeJIbI0 YyTOUHEHUs nuarHosa [§8]. s mpaBuib-
HOU IMArHOCTHKM HAIO TAKKe MTOMHMTH O JPYTHX Pa3IAIHBIX
MAapOKCU3MAJIbHBIX COCTOSIHMSIX IE€TCKOTO BO3pAcTa, KIMHUYE-
CKM OTJIMYATh UX B 3aBUCUMOCTH OT COMYTCTBYIOLIMX HEBPOJIO-
TMYECKHUX CUMIITOMOB C YY4ETOM BO3PACTHBIX OCOOCHHOCTEIA.



HAYYHbIA OB30P

CucoK uTepaTyphl

1. Apmemves /I.B. Jleuenue 6ose3nu I[lapkuHCOHA B MOJIOIOM BO3-
pacte. HeBposorusi, Heiiporicuxuatpusi, mncuxocomatuka. 2010;
3:6-11.

2. beaoycosa E.JI. TlapoKcuaMalbHble TUCKUHE3UM — aKTyajbHas

npobJieMa IeTCKO! HeBpoMoruu. Pocc. BECTHUK MEPUHATOIN. U MeI-
atp. 2006; 4: 47-52.

3. Baeiinep E. PykoBonctBo mno ncuxuatpuu. M.: Uzn-so HesaBucu-
MOii ICUXHATPUYECKOIT accormaryu, 1993.

4. bobbirosa M.10., Havuna E.C., [Tuaus C.B. u dp. [1apoKcu3MabHble
nvckuHesuu. Jleu. Bpau. 2006; 5: 22—27.

5. bobvrosa M.10., Koznosckuii A.C., Iloawdos C.A. u dp. CuHapom
Canmudepa mon «Mackoil» KpUBOILEH: KIMHUYECKOE HAOIIOIECHUE.
Memnatpus. 2009; 3: 144—147.

6. boodvirosa M.IO., Muxaiinosa C.B., Ipunuo JI.II. Joda-3aBucumast
nuctoHust (0one3Hb CeraBbl). 2KypH. HeBpos. ncuxuarp. uMm. C.C.
Kopcakosa. 2009; 8: 73—-76.

7. 3ansnosa 3.A. CoBpeMeHHbIEe KJIacCU(bUKALMK MbILIEYHBIX AUCTO-
HUM, cTparterust JedeHust. XKypH. HeBpod. icuxuatp. uMm. C.C. Kopca-
KoBa. 2013; 3: 85—89.

8. 3bik06 B.I1., Alisazan C.0., becawesa O.H., 3vikos E.B. udbdepen-
LaIbHAs TMATHOCTUKA TUIIEPKUHE3O0B C SIIIENTHIECKUMU IIPUCTY-
namu y aeteil. B kH.: Dnunenronorus B MeauiuHe XXI Beka (mox
pen. E.W. Tycesa, A.B. Text). M.: U3n-Bo 3A0 «Csetnuia», 2009:
145-151.

9. Hnnapuowrxun C.H., Mapkosa EJ., Mukauna H.HU., Heanosa-
Cmonenckas H.A. MonekynspHasi TeHETUKA HACIEACTBEHHBIX IMCTO-
HUYECKMX CUHAPOMOB. 2KypH. HeBpoJ. u ncuxuatp. um. C.C. Kopca-
koBa 2000; 8: 60—66.

10. Hnaapuowxun C.H., Heanosa-Cmosenckas H.A. JlpoxatenbHbie
runepkuHessl. M.: ATmocdepa, 2011.

11. Kpacros M. 10., Tumepbaesa C.JI., Hanapuowxun C. H. IeHeTrKa Ha-
CIIEICTBEHHBIX (OPM TUCTOHUU. AHH. KJIMHUY U SKCIIEPUM. HEBPOIL.
2013; 2: 55-62.

12. Muxaiinosa C.B., 3axaposa E.IO., [lempyxun A.C. HeiipomeTa6o-
Jueckue 3aboeBaHuUs y AeTelt M MoAPOCTKOB. luarHocTuKa 1 nojaxo-
B K JtedeHnio. M.: Jlutrepa, 2011.

13. Oxynesa H.B., boovirosa M.IO., Kaxayauna B.C., Hecmeposckuii
I0.E. 1o6poKayecTBEHHbII MAPOKCU3MATbHbIN TOPTUKOIMC MJIAICH-
yectBa. Pycckuii xypH. metckoit HeBpoar. 2013; 2: 41-46.

14. empyxun A.C. HeBposorus aetckoro Bospacta. M.: MeauiuHa,
2004.

15. Pyoenckas I.E., 3axaposa E.IO., becconosa JI.IO. u dp. Cun-
npom Jlema-Haiixana: ¢eHotunuueckoe pasHoobpasue u JHK-
IMarHocTuka. Men. reHetuka. 2010; 9: 41—48.

16. Cemenosa K.A. BocctaHOBUTEIbHOE JICUEHUE eTel ¢ epuHATab-
HBIM MOPAXEHUEM HEPBHO# CUCTEMBbI U C IETCKUM LiepeOpaibHBIM Ta-
panuuoM. M.: 3akoH u nopsinok, 2007.

17. Cmoabosa E.A. Vicionb3oBaHMe IPOJIOHTUPOBAHHOM 3aTTHCH JIeK-
TposHIedanorpaduy B AMATHOCTUKE MAPOKCH3MANBHON NUCTOHUMU.
Bsarckuit men. BectH. 2012; 2: 35-38.

18. Tomckuii A.A., Illlabanroe B.A., Jlexonoé A.B. u dp. Pesynbratbt
IBYCTOPOHHEH 3MEKTPOCTUMY/ISALMNA MEIMAIbHOTO CerMeHTa Onen-
HOTO IIIapa TIpY TOPCHOHHOW auctoHuM. B kxH.: Bonesns IMapkuH-
coHa W paccrpoiictBa aBikenuit (mog pen. C.H. Wmapuorukuha,
H.H. fxno). M.: 000 [uaror, 2008: 230—235.

19. Xodxcaesa JI.10., Xooxcaesa C.b. MuddepeHnnanbHast AMarHOCTH-
Ka KPMBOLIEHU Y JeTeli MepBOro rofa Xu3Hu. TpaBMaTos. U OpTomes.
Poccun. 2011; 3: 68—72.

47

JMCTOHMYECKVE rUNEpKUHe3bl Y feTeit

20. Albanese A., Jankovic J. Hyperkinetic movement disorders: differen-
tial diagnosis and treatment. Wiley-Blackwell, 2012.

21. Alden T.D., Lytle R.A., Park T.S. et al. Intrathecal baclofen with-
drawal: a case report and review of the literature. Childs Nerv. Syst.
2002; 18: 522—-525.

22. Breakefield X.0., Blood A.J., Li Y. et al. The pathophysiological basis
of dystonias. Nat. Rev. Neurosci. 2008; 9: 222—234.

23. Bressman S.B. Dystonia genotypes, phenotypes, and classification.
Adv. Neurol. 2004; 94: 101-107.

24. Bourgeois M., Aicardi J., Goutieres F. Alternating hemiplegia of
childhood. J. Pediatr. 1993; 122: 673—679.

25. de Vries B., Stam A.H., Beker E et al. CACNAIA mutation linking
hemiplegic migraine and alternating hemiplegia of childhood. Cephala-
1gia. 2008; 28: 887—891.

26. Fahn S. Concept and classification of dystonia. Adv. Neurol. 1988;
50: 1-8.

27. Fahn S., Marsden C.D., Calne D.B. Classification and investigation
of dystonia. In: Marsden C.D., Fahn S. (eds.) Movement Disorders 2.
London: Butterworths. 1987: 332—358.

28. Fernandez-Alvarez E., Aicardi J. Movement disoders in children.
ICNA, 2001.

29. Guerrini R., Belmonte A., Carrozzo R. Paroxysmal tonic upgaze of
childhood with ataxia: a benign transient dystonia with autosomal dom-
inant. Brain Dev. 1998; 20:116—118.

30. Gottlob 1., Wizov S.S., Reinecke R.D. Spasmus nutans. A long-term
follow-up. Invest. Ophthalmol. & Visual Science. 1995; 36: 2768—2771.

31. Heinzen E.L., Swoboda K.J., Hitomi Y. et al. De novo mutations in
ATPI1A3 cause alternating hemiplegia of childhood. Nat. Genet. 2012;
44:1030—1034.

32. Kanavakis E., Xaidara A., Papathanasiou-Klontza D. et al. Alternat-
ing hemiplegia of childhood: a syndrome inherited with an autosomal
dominant trait. Dev. Med. Child Neurol. 2003; 45: 833—836.

33. Leigh R.J. Zee D.S. The neurology of eye movements. 3rd ed. Oxford
Univ. Press, 1999.

34. Manji H., Howard R.S., Miller D.H. et al. Status dystonicus: the syn-
drome and its management. Brain. 1998; 121: 243—-252.

35. Mariotti P., Fasano A., Contarino M.F. et al. Management of status
dystonicus: our experience and review of the literature. Mov Disord.
2007; 22: 963—968.

36. Mikati M.A., Kramer U., Zupanc M.L. et al. Alternating hemiplegia
of childhood: clinical manifestations and longterm outcome. Pediatr.
Neurol. 2000; 23: 134—141.

37. Nickisch A., Massinger C., Ertl-Wagner B., von Voss H. Pedaudiologic
findings after severe neonatal hyperbilirubinemia. Eur. Arch. Otorhi-
nolaryngol. 2009; 266: 207—212.

38. Opal P., Tintner R., Jankovic J. et al. Intrafamilial phenotypic vari-
ability of the DYT1 dystonia: from asymptomatic TOR1A gene carrier
status to dystonic storm. Mov. Disord. 2002; 17: 339—345.

39. Ouvrier R.A., Billson F. Benign paroxysmal tonic upgaze of child-
hood. J. Child Neurol. 1988; 3: 177—180.

40. Panagiotakaki E., Gobbi G., Neville B. et al. Evidence of a non-pro-
gressive course of alternating hemiplegia of childhood: study of a large
cohort of children and adults. Brain. 2010; 133: 3598—3610.

41. Silver K., Andermann F. Alternating hemiplegia of childhood: a study
of 10 patients and results of flunarizine treatment. Neurology. 1993; 43:
36—41.

42. Singer H.S., Mink J.W., Gilbert D.L., Jankovic J. Movement disor-
ders in children. Saunders Elsevier, 2010.



Tom 9. Ne 2 2015

www.annaly-nevrologii.ru

43. Sweney M.T., Silver K., Gerard-Blanluet M. et al. Alternating hemi-
plegia of childhood: early characteristics and evolution of a neurodevel-
opmental syndrome. Pediatrics. 2009; 123: 534—541.

44, Zorzi G., Marras C., Nardocci N. et al. Stimulation of the globus
pallidus internus for childhood-onset dystonia. Mov Disord. 2005;
20:1194—1200.

Dystonic hyperkinesias in children of early childhood
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Keywords: dystonia, early childhood, genetic heterogeneity, diagnosis, MRI, video EEG monitoring.

Dystonic hyperkinesias in children of early childhood may be
involved in the structure of many syndromes that have different
etiological factors, prognosis, and treatment. This review pre-
sents various clinical types of dystonias: benign idiopathic forms
of dystonia with onset in the first year of life, dystonic syndromes
associated with residual damage to the nervous system, heredi-
tary idiopathic dystonias, symptomatic dystonias, and also some

similar conditions. Diagnosing of dystonia in children requires
the use of a wide range of examinations, including neuroimag-
ing, continuous video EEG monitoring, and genetic studies. The
differential diagnosis of dystonias in children is carried out with
different paroxysmal conditions of childhood that can be of epi-
leptic and non-epileptic nature.
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Ciyvaii nuctpodpuuecKkomn
MHOTOHUU |-TO TUIIA C YTIKEJICHUEM
KJIMHUKMU I10 JUHUU OT1iA

C.A. Kypbaros, B.I1. ®enoros, H.M. I'aneesa, B.B. 3a6nenkosa A.B. ITossikoB

AY3 BO «Boporescckuii 06aacmuoli KAUHUMECKUT KOHCYAbMAMUGHO-OUASHOCUMECKUL YeHmpP»,
Y3 BO «Boponexcckas obnacmuas kaunuueckas 6oabHuya No I,
OI'BHY «Meduko-eenemuueckuii Hayunviii yenmp» (Mockea)

Jucmpogpuneckas muomonus 1 muna (IMI) — aymocommo-domunanmuoe 3a601e6arue, cs3arHoe ¢ dkcnarcueil mpurykseomuonsix CTG-nosmopos 6 eene
muomorunnpomeunxunazsl (DMPK). Knunuvecku JIM1 nposiensiemes couemanuem MUOMOHUL, npoepeccupyrouleti ampoguu ckeaemuoil Myckyiamypbl u noau-
CUCMEMHBIM XAPAKMEPOM NOPANCEHUS, MsXcechb Komopbix koppeaupyem ¢ daunoii CTG-mpaxma. Jas JIM1 xapakmepra anmuyunauus, nposeisioujascs yms-
JiceneHuem u bonee parruM debromom 00ae3HY 8 KaxcooM nocaedyioueM NoKoAeHUU, 0COOeHHO pU HACAe08aHUU 0Mm KAUHUYecKU 00bHbIX Mamepeil. Ha npumepe
KAUHUYECK020 HAOAKO0eHUs ceMbu ¢ 08yMA cayuasmu passeprymuix opm JIMI noxasana Heo0Xo0uMoCHb npogedenus KAUHUYECKO020, 2AeKMPOMUOPAPUMECK020
U MOACKYASPHO-2eHEMUUEcK020 UccAe008aHuUil 8ceM pooCMEeHHUKAM Nepeoti cmenery podcmea (podument, cudcsl, Oemu) 045 KOpPeKmMHO20 NPOeHO3a 3a001e6d-
HUSL U POBEOeHUS MEOUKO-2eHEMUHECK020 KOHCYAbIMUPOBAHUS.

KimoueBbie cioBa: nuictpoduyeckast MuotoHust 1-ro tuna, reH DMPK, akcnancus CTG-1oBTOpoB, aHTULIMIIALMS,
MHOTOHMYECKHE Pa3psIIbl, IEKPEMEHT aMILTMTYIbl M-0TBeTa.

uctpoduueckue MuotoHuu (JIM) —rpynmnaHacnen- ¢ yBeauueHueM vucia konuit CTG-noBTOpOB B HUCXOASALINX
CTBEHHBIX MBILIEYHBIX 3a00JI€BAHUI ¢ QyTOCOMHO- nokoneHusx [8, 9]. OmHako B pemKMX CIydasx 3aboJieBaHHeE
TOMMHAHTHBIM TUIIOM HacledOBaHMsI, KIUHU- MPOTrPECCUPYET MPU Nepeaye Mo OTLHOBCKOM JIMHUM; ONTMCAHBI
YeCKU TPOSBISIOIINXCS COUETAHUEM MUOTOHUU clyyau BpOXIEHHOHN AUCTpO(UUECKOi MUOTOHUU 1-ro TUMa
MU Tporpeccupylomieil atpouu CKeJIeTHOW My- TIpY HACJIEIOBAHUM OT OTIIOB [14].

CKYJIATyphI, TIONMUCUCTEMHBIM XapaKTepOM MOPaKEeHUS U BbI-
pakeHHBIM KIMHMYECKHM TonuMopdu3mMoM. B Hacrosmiee

BpeMsi Ha OCHOBAaHU U KIIMHUYECKON KapTUHBI M MOJIEKYJISIPHO- Kninuseckoe nadmopenne

TeHETHYECKO TPUPOABI BBIAEISAIOT ABe (hopMmbl JIM, 0003Ha-

yaemsle kak JIM 1-ro u 2-ro tunos. B 2004 r. I. Le Ber et al. Tpusomm kHmyeckoe Habmonerue cembi ¢ IM1, obcneno-
TIPEUTOKIIN BHLIESITH Takxke JIM 3-ro Tira [21], oHaKo rox BaHHOW B MEIMKO-TEHETMYECKOW KOHCYAbTauuu BopoHex-
CIIyCTS B OpI/IrI/IHaJIbHOfl ceMbe ObLIT BepI/I(bI/IL[l/IpOBaH IMATHO3 CKOro 00JIaCTHOTO KJIMHM‘{CCKOFOu KOHCYJIbTaTUBHO-1ar-
Oone3Hu Ileakera ¢ ycTaHOBJIEHUEM XapaKTEpPHOU MyTaluu HOCTMYECKOTO IIeHTpa. DnektpoHeipomuorpadus (DHMI)
Brene VSP (nmokyc 9p13.3), mocie yero JIM3 Obia MCKTIOUEHA ¥ Mroyibyarast snekrpomuorpadust (OMI) nposeseHs! B anar-
3 Knaccudukarmn [29]. HOCTUYECKOM IIeHTpe <«JlMarHocTvka IUTIOC» Ha Tpuoo-

pe «MBII-mukpo» («Heitpocodt», P®). Uronbuatas DMI
MPOBOMMIACH KOHIEHTPUMICCKIM WIOJBYATHIM 3JIEKTPOIOM
¢ 001b1e6ep1I0BOi MBIIIIEL. CIIOHTAHHYIO aKTUBHOCTD PEry-
CTPUPOBAIIU MPU MOJHOM paccaabieHun MbIIbL. [ Habo-
pa 20 moteHmmanoB aBurareapHoi enuHUIH (I[IIE) ncmoms-
30Bajica craHgapTHeiii MultiMUP-aHnanu3. PaccuutbeiBanuch
cpenHue muTenbHocT M ammautyga I[TJIE, yucno mosu-
dazupix ITJIE. C menbio BHISIBIEHHS AeKpeMeHTa aMIUTUTYIbI
M-o1BeTa ObLia MmpoBeneHa puTMuueckas ctumyssiius (PC)
¢ n. ulnaris (m. abductor digiti minimi) o cTaHIAPTHOMY BCTpPO-
€HHOMY ITPOTOKOJIY MCCIIEIOBaHUS HEPBHO-MBILIEYHOMN TIepe-
Ja4yu ¢ Mpoboil TeTaHu3auuu. [JJeKpeMEeHT aMILUTUTYIbl U TUIO0-
maaM M-oTBeTa Mpu BbICOKOYACTOTHOM ctumysiuuu (50 i,
200 cTUMYJIOB) pacCUMTHIBAICS B IpoIleHTaXx. Bce pacuers
npu ODHMI -uccnenoBanuy NpoBOAMIUCH C UCTIOIb30BaHUEM
BCTPOCHHBIX B MPOTOKOJ HOPMATHBHBIX TAOMWII U (HOPMYIL.
MonekyIapHO-TeHeTHIeCKOe 00CIeIOBaHNe TIPOBEICHO B JIa-
ooparopuu JHK-guarnoctuku MI'HII PAMH ngtu unenam
ceMbu (MpobaHmy, ero ABOIPOIHOMY OpaTy ¢ BbhIpaXXeHHBIMU
nposBnenussMu JIM1 u 3-M 4jeHaM ceMbM 03 KIMHUYECKUX
nposiBieHuit (puc. 1).

IM 1I-ro Tuma (atpoduueckass MuUOTOHMS Pocconmumo-
[Teiinepra-baTtTeHa-Kypiimana) — camas pacmpocTpaHeH-
Hag ¢opma M, cpenHsas dactota coctasnser 1:8000 Hace-
nenus [25]. KiuHuyeckass KapTMHa OTOH  ayTOCOMHO-
JTOMUHAHTHOW 0OJIe3HW BKJIOYAET: MUOTOHMYECKUI THIT Ha-
pYIIeHNWS ABMXCHHI, MHOTUCTPO(MUIO C XapaKTepPHBIM pac-
npeneaeHueM aMUoTpobuil (MBILIIT IMLIA, IEH U TUCTATbHBIX
MBIIII] KOHEYHOCTEH) ¥ pa3HOOOPa3HYI0 BHEMBILIEYHYIO CHM-
NTOMATHKY (paHHSISI KaTapakTa, SHIOKPUHHBIC IIPOSIBICHMS,
BETeTaTHBHbIC PACCTPOMCTBA, HAPYILIEHUSI CEPAEYHOTO PUTMA
1 TIPOBOIMMOCTH, a TaKKe M3MeHEHWE JMIHOCTU — amaThs,
oesprHuaTBHOCTE) [10, 18]. 1M1 o00OycioBieHa InHA-
MHUYECKOil MyTalueil B 3’-HETpaHCIMPYeMOM DPETMOHE TeHE
DMPK (nokyc 19q13) B BuIE 3KCIAHCUU TPUHYKJICOTUIHBIX
CTG-moBropoB [17]. Takoil THI MyTaIlWii IO THITy 3KCIaH-
CUM TPUHYKJICOTUIHBIX MTOBTOPOB TUIIMYEH IUIS psiia HEBPO-
Jornyeckux 3abonesaHuit [5, 19]. B GonbliMHCTBE ciyyaeB
MIpY HacJIeIOBAaHMM OOJNE3HM OT MaTepd MMEET MECTO aHTH-
LUMALK — yTSoKeJeHre 1 0ojiee paHHMIA e0I0T 3a00J1eBaHUS
B DSy MOKOJIEHWIA, MHOTIA JaXe C POXICHHUS, UTO CBS3aHO
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lI:2 :3 I:6

17
A

Vi1 [\ V:3

puc. 1: 06cnenosaHHas cemba ¢ M1,

A - ponocnosHas cembu K. 0603HaueHws
POZOCNOBHO; + — KIMHUYECKM OCMOTPEHHBIE W
FEHOTUNMPOBAHHbIE YNEHbI CEMbY C YCTAHOBNEHHOIA
AKCMaHCHed TPMHYKEOTaHbIX oBTopos (CTG) >50
8 rexe DMPK; 3awrpuxoBaHHble Gurypbl — 60bHbIe
YEHbl CEMbY; HE3aIUTPUXOBAHHbIE UTYphl —
3710P0BbIE 4NeHbl CeMbi; N — KNMHIYECKY 310POBbIE
HOCMTENM MyTALWW; NEPEYEpKHYTHE dUrypsl —
YMEPLLVE YNeHbl CEMbM;

b — nauventka M., 33 roga (Ill:5), acumnToMHbiil
HOCHTENb MYTAHTHOMO reHa;

B, I' — naument E., 33 ner (IIl:3), xopowo BuaHbI
nmos, runotpoduu m, temporalis, m, masseter,
m. sternocleidomastoideus, mbiwy,  npeanneuni,
nobHoe 06MbICEHKE;

[ - npo6anp 1., 21 rop (7).

boavnoii 1., 21 ron (I11:7 Ha pomocioBHOI Ha puc. 1A), pa-
00TaeT YCTaHOBLIMKOM HapyxXHOW pekiambl. HampasieH
B MEIMKO-TEHETUYECKYI0 KOHCYIBTAIMIO HEBPOJIOTOM C TIPE/i-
TOJIOXUTEIbHBIM I1arHo3oM «MuoToHus Tomcenar. [IpeabsB-
JIST Xaj100bl Ha HEMPOIOJKUTEIbHBIC CIAa3Mbl 1 3aTPYIHEHMS
TIPU TIEPBHIX ABMXKCHUSX TP Pa3KMMaHUU CKATHIX IANbIICB
B KYJIaK ¥ JIETKYIO CKOBAaHHOCTD B SI3bIKE B Hauaje pedr ((poTo
npobanga Ha puc. 1T).

Anamnes. Poc v pa3BUBaJICs B COOTBETCTBUM ¢ Bo3pacToM. [lep-
Bbl€ TIPU3HAKY 3a00JIeBaHKsI OTMETWI ¢ 17 JeT, Korma o0paTii
BHUMAaHHUE Ha 3aTPyIHEHWE TP Pa3KXMMAHUM KUCTEW MOcCie
MOKOsI. MUOTOHUS B KUCTSIX MeIJIEHHO HapacTtaia, ¢ 20 jer
TOSIBMJIMCH CMa3aHHOCTb M HEYETKOCTh PeYM B HAvaJsle pasro-
BOpa, ¢ 21 roga — HEMOCTOSIHHbIE MUOTOHUYECKHE 3aIEPXKKU
B MBIIIILIAX TOJICHEN.

50

Hesponoeuueckuii cmamyc. KoHTakTeH, SMOLMOHATIBHO COXpa-
HeH. Jlerkast runoTpoduy XeBaTelbHBIX MBIIILI, YMEPEHHAs
TUIOTPOGMS TPYAMHO-KITIOUMYHO-COCLIEBUIHBIX MBIIIII, BbI-
paxeHHble MUOTOHWYECKIE (PEHOMEHBI B XeBaTeTbHBIX MBITII-
1ax. Kpyroseie MblIIiib! 171a3 HHTAKTHBL. JlocTaTouHO pa3BuTa
cKkeseTHast MycKyaaTypa. Cua He CHUXeHa (KuUCTeBasi AMHa-
MomeTpus — 48 Kkr). CyxoxuibHble pedaeKCchl ¢ PYK XKUBBIE,
PaBHOMEpHBIE, KOJICHHBIE U aXUJLIOBbI — HE BBI3bIBAIOTCS. BbI-
paxXeHHasl aKTUBHAS! MUOTOHUSI B KUCTSIX, KOTOPAst IOJTHOCTBIO
MPOXOAUT Tocje 3—5 MOBTOPHBIX (hOPCUPOBAHHBIX CXUMAHUIA
KHUCTH B KyJakK ((peHoMeH «BpabaTbiBaHMsI»). [1epKycCHOHHBIX
MHUOTOHMYECKUX (DEHOMEHOB C MBIIIL KOHEYHOCTEH HeT. YyB-
CTBUTEJIbHBIX 1 KOOPIMHATOPHBIX HAPYLIIEHUH HE BBISIBIIEHO.

Buoxumuueckuii anaus xposu: KpeaTMHKWHa3a — 121 em/n
(Hopma — 30—180 en/m).

HHMT: Cxopoctb npoBeneHust umnyiabcos (CITHW) nmo nura-
TEJBHBIM ¥ CEHCOPHBIM BOJIOKHAM IepH(pEePUIECKIX HEPBOB
PYK 1 HOr He HapyiueHa. [1pu PC BbIsIBIeH IeKPEMEHT aMILIU-
tyasl M-otBeTa (30,0%), miomanu M-otseta (57,1%).

OMT: BbIsBIEHA CIIOHTaHHAs aKTMBHOCTb B BUIE EIUHUY-
HBIX MMOTOHMYECKUX Pa3psioB, CPEIHSS TPOROIKUTEIb-
HOCTb TpeX THIMYHBIX MHOTOHMYECKHX Pa3psIoOB COCTaBUIIA
3870 mc. Cpennsia ammuTyaa u aaurenabHocts ITJIE Haxomu-
Jlach B Mpeaenax HOpMaJbHBIX 3HaueHui (puc. 2A), omHaKo
yCTaHOBJICHAa TEHIEHINS K YMEHBIIEHUIO CPEIHEH IINTENb-
Hoctu I1JIE mo 9,5 mc (Hopma 10,3 Mc) ¥ yBeIMYEHUIO YKCIa
nonudasubix [IE 0o 25 %.

Mamb npobanoda, 59 net (11:5 Ha puc. 1A), cuurtaer ceds 300po-
BOI1, IIPOXOAUT AUCHAHCEPU3ALIMIO IO MECTY XKUTEJIbCTBA.

Omey npobanda, 66 net (11:3), oTCIyXuI CPOUHYIO CIyKO0Y B ap-
MUH, 10 28 JIET 3aHUMAJICS TUPEBBIM CIIOPTOM, MOJNYYMIT CIIOP-
TUBHbII paspsa. KiuHudecku 310poB, aTIeTHYECKU CIOXEH,
P HEBPOJOTMYECKOM OCMOTpe aTpoduii U MUOTOHUM B CKe-
JIETHOM MYCKYJIAType He BBISIBIEHO, KUCTEBBIM TUHAMOMETPOM
BBIKUMAET 44 KT.

sowpodnas cecmpa no aunuu omya, 33 toma (I11:5), pa3su-
BaJach B COOTBETCTBMHU C BO3pacToM. MMeeT IBYX 3M0pOBBIX
nouepeil. Ilpu HeBposorMyeckom o0CIeI0BAHUU MUOTOHUU
1 IPYTOI CUMITTOMATUKY HE BBISIBJICHO (KMCTEBas TUHAMOME-
Tpus — 28 Kr). UMeeT Xopo1o pa3BUTYIO CKEJTETHYIO MyCKya-

Typy (puc. 1B).

soropoonsiii 6pam no aunuu omya, 33 net (111:3), ¢ TMIITYHOIA
KIMHAYecKoi KaptuHoit JIM1. B HacTosiiee BpeMsl YaCTHBIN
npeanpuHuMaresb. O0paTuics ¢ x)anobaMu Ha c1aboCTh B KU-
CTSIX ¥ CTOTIAX, 3aTPYAHEHUs TP XOb0E 13-3a CBUCAHMS JIEBOI
CTOITBI; BBIPaXKECHHBIC UTUTEIBHBIC CIIa3MBbl IIPH TICPBHIX IBU-
KEHUSX B KUCTSAX. Poc 1 pa3BuMBajICs B COOTBETCTBUHU C BO3pac-
TOM, OTCJTYKUJI CPOUHYIO CITYX0y B apMuu. [le01oT 3a001eBaHMs
¢ 24 1eT co CKOBAaHHOCTH IIEPBBIX ABIKCHUI B MAIbIIaX PYyK
nociie mokost. C 26 jeT mosiBUIach ¢1aboCcTh B KUCTAX — TPU
TOIbEME «ITPUBBIYHBIX> TSDKETBIX TPEIMETOB Pa3kKUMAaNCh
MaJbIBl, Yyepe3 4 Toma MosBUIACh CTa00CTh B HOTaX — JieBas
CTOMA MpH XOAb0e LIETUISANACh 3a MoJl. 3a0boneBaHKue MPOTEKa-
€T C TIPOTPEeCCUPOBAHMEM, CTaJl CIIOTHIKAThCS M TepUomrde-
CKM TaiaTh TIpH X0Op0e; HA KOHCYJIBTALMIO K TeHETHUKY OBLT
HampaBleH ¢ IpearnoJOXUTeIbHbIM TUAarHO30M «00Je3Hb
[Mapxo-Mapu-Tyca» (puc. 1B, I'). [Ipu ocMoTpe: TUITMYHbBIE
nposieieHuss JJM1 B Buzme J100HO-BUCOYHOTO TUIA OOJbICE-
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Juctpodmyeckas MUOTOHMS 1-ro Tvna

1000

AmnnuTyga, MKB

100

10 15
ﬂ,J'IVITeJ'IbHOCTb, MC
B [lMonudasHble — Hopma

20

1000 i
Q@
]
. ]
§ <
5 ]

©

=

= -

s

<<

100
0 5 10 15 20
OnutenbHOCTb, MC

HE [MonudasHble - Hopma

A

b

puc. 2: TucTorpaMmbl pacnpeseneius aautensHoctu u amnautyasl MAE npu uronsyaroit M ¢ npasoit m. tibialis anterior y npoGaxga M., 21 roga (A), v ero AB0IOPOAHOTO

opara E., 33 ner (b).

A - HopmanbHas cpepHsst aavTensHocTb ME 1 yeenudenve yncna nonvdasubix MAE 1o 25%; otaenshbie MJE uMeloT aeyxdasHoe pacnpefenenue: OfHa rpynna ¢ TeHAEHLMeR K
YKOPOYEHUIO [/MTENLHOCTY 1 CHIOXEHIMIO amnauTyzbl NIE, apyraq rpynna ¢ HopManbHOI LIMTENLHOCTBIO M YBeuyeHnem amnivTyg ME;

b — 3HauuTenbHoe yMeHblueHue cpeHei anutensHocTi TIE v yBenvyerme ucna nonudasibix MIE 1o 70%; ructorpaMma CMeLLigHa BIEBO OT HOPMANbHOMO PacnpeneneHus,
otaensHbie MIE umeroT asyxdasHoe pacnpezeneHie no ammamuTyze, HO BCE C YKOPOUYEHUEM ZNMUTENLHOCTH.

HUS, TTOJIYIITO3a BEK, THITOMUMHUU. OTMEYaroTCsI THITOTPODUHN
JIMLICBOM M XKEBATEJIbHOWM MYCKYJIATypbl, THYCABBIA OTTEHOK
rojioca, caboCTh KPYTOBBIX MBIIIII I71a3 M pTa, JKeBaTeIbHOM
MYCKYJIAaTyphl, TPYIMHO-KIIOUMIHO-COCIUCBAMIHBIX  MBIIIIII,
JierKasi TUMOTPOMHUS MBIIIL KUCTeH M TIEPOHEATbHON TPYIIITBI
MBI, YMEpeHHO BHIpaXKeHHas! aKTHBHAs MUOTOHMS B KeBa-
TeJIBHBIX MBIIIIIAX. BEIpaxkeHHAS aKTUBHAS MUOTOHHS B KACTSIX
C He3HAUUTENIbHBIM (heHOMEHOM «BpabaThiBaHuUs». [1pu ymape
MOJIOTOYKOM ITO JENBTOBMIHBIM MBIIIIIAM 00pa3yeTcsl MHOTO-
HUYECKast «IMKa», coXpaHsmomascsa B Tedenue 1-2 c¢. CHu-
JKeHa cuja 1o 2 6aioB B KUCTSX (KUCTEBask JUHAMOMETPUS —
5 Kr), MOJOIIBEHHBIX U THUIbHBIX CTUOATENSAX CTOM A0 2 6asioB
creBa 1 3 0a/uIoB crpaBa (IIOXOOKA IO THUITY «CTEIMAaKHOI» ),
B IMPOKCHMAJTbHBIX OTJeIaX KOHEUHOCTEel cua 1o 4—5 Oanios.
CyxoxusbHble pedieKChl ¢ OMILIENICOB paBHOMEPHbBIE, HU3KUE;
apedreKcus KaprmoparrualbHbIX, KOJCHHBIX M aXWJIIOBBIX ped-
JIEKCOB.

im IS

Yacrora, 'y 50,0
KonnuecTso cTumynos 200
AmnnuTyna 6assl, MB 11,9
[JexkpeMeHT amnautyabl, % 479
[ekpeMeHT nnowamu, % 50,8
Crumynbl, MA 30

Cumynbl, MC 0,2

puc. 3: Tpacwik v TabnmLa napaMeTpoB fiekpemeHTa M-0TBETa NpH BbICOKOYACTOTHOI
PUTMUYECKOIA CTUMYNALIMK Y BonbHoro E., 33 ner.

o1

bBuoxumuueckuii anasu3 kposu: MOBBILIEHIE KPEaTMHKUHA3BI 10
324 E/n (30—150), mpu HopManbHbIX mokazaTensx ACT, AJIT
1 KpeaTWHIHA.

OHMT: CITN no aBUraTebHbIM U CEHCOPHBIM BOJIOKHAM Tie-
puceprueckux HepBOB PyK M HOT He HapyiieHa. CHuXeHue
amIuiuTyn M-otBeta ¢ m. extensor digitorum brevis Tipu CTU-
MYJSIIAM ManobeploBbIX HepBoB a0 1,5 MB cnpasa u 0,6 MB
cneBa. [Ipu PC BHIABICH mEeKpeMeHT aMIDIATYymbl M-oTBeTa
(47,9%), mnomanm 50,8 % (puc. 3).

IMT (puc. 2b, 4): BoIsiBIeHA OypHas CIIOHTAHHAsI aKTUBHOCTD
B BHIE MHOXECTBEHHBIX MUOTOHMYIECKUX Pa3psIOB, CPSIHSS
HPOIOJLKUTENbHOCT TPEX TUIIMYHBIX pa3psiioB COCTABMJIA
1530 mc. Cpennsas mmutenbHocTh [IJIE 3HaYMTETBHO YKOPO-
yeHa 10 7,3 Mc (Hopma 11,0 Mc) ¢ yBesmueHUeM 4yKca MoJiu-
¢asubix [IIE mo 70%. Cpennsist ammmatyna IIJE — 400 mxB
(Hopma 475 MkB).

KT moiuy Hoe (puc. 5): ¢ IBYX CTOPOH YCTAHOBIEHBI IUCTPODU-
YECKUE U3MEHEHUS C 3aMELLCHAEM MBILIEYHOU TKAHU XXMPOBOIA
B HIDKHEH mopuuu m. gluteus maximus, m. vastus intermedius,
3a[lHell TpyIIe MBI ToJeHel u m.extensor digitorum longus,
0oJiee BhIpaKEHHbBIE CIIEBA.

la0s no omyy (otewr 60JbHOTO ABOIOPOAHOro Oparta), 63 roma
(II:1), ycnemHo 3aHuMancs extoBaHueM B MojogocTu. Kiu-

L
- " H

e e e e e e B PR

iem s g it

puc. 4; Tpadmkin MUOTOHUYECKUX Pa3PSA0B NPK UCCNEAO0BAHUM CTIOHTAHHOI
aKTVBHOCTY Y 60M1bHOrO E., 33 NIET: MHOXECTBEHHBIE MOTOHUMYECKME Paspsbl
[IMTENbHOCTbI0 Gonee 1 .
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puc. 5; Pentrerorckast KT Ml 6eniep ¢ 3axeatom ronexeli y 6onbHoro E., 33 ner.
Cnpaga Ha pvCyHKe NPENCTaBNEH NPORONbHLIA Cpe3, CNIeBa — MonepeyHble Cpessl,
KOTOpbIE COOTBETCTBYIOT OPU3OHTANbHBIM LUTPUXOBLIM MHUSIM Ha DABOM PHCYHKE.
Crpenkamyt 0603Ha4eHbI CENEKTUBHbIE AMCTPOPUYECKVE UIMEHEHNS C 3aMELLIEHUEM
MBILLIEYHOI TKHW XUPOBOI.

HUYeCKM 3M0poB. [Ipy HEBPOJOTMUECKOM OCMOTpe aTpoduii
U MUOTOHHMM B CKEJETHOM MYCKYJIaType He BBISIBICHO, MMEET
XOPOIIIO Pa3BUTYIO CKEJIETHYIO MYCKYJIaTypy, KACTeBasl AUHA-
MomeTpust — 42 Kr. Habmromaetcss y Kapamosiora ¢ HeIOMHOI
0J10Kaz0ii IeBOi HOXKM ImyuKa [i1ca.

KnuHuko-reHeanornyeckue  TaHHBIE, BO3pacT  Je00Ta,
AyTOCOMHO-JIOMUHAHTHBIA THUIT HACJENOBAHUS C HEMOJHOIA
neHeTpaHTHOCThIO, pe3ynbratel DHMIT u KT-uccnemoBanus
MBI TTOCTYXUIM OCHOBAHMEM [UISI TPOBEACHMS B TaHHOM
cembe JIHK-ananuza ¢ uccnenosanuem rene DMPK, otsevato-
mero 3a pasputie IM1. ¥V ngaru yieHoB cembt (cM. puc. 1/1)
YCTaHOBJICHO HOCUTEIbCTBO MYTAIIMU B BUIE YBEIMICHUS YUC-
Ja konuii TpuHykiaeotuaHbx CTG-noBTopoB 6oee 50 (HopMa
<30) B rene DMPK.

O0cyxneHue

HuarHoctrka IM1 B pa3BepHyTO# cTanuu 3a00eBaHusl, KOTAa
KJIMHUYECKas KapTMHA MPEACTaBIeHa MOJHbIM HAOOPOM CUM-
NTOMOB, HE NPENCTaBIAET 3aTPyAHEHMIA 11 Hepoora. Oxn-
HaKo B Jie010Te 3a00/eBaHMs, KOTJa €lIe OTCYTCTBYIOT SIBHbIE
aTpo(MU MBIIII ¥ BHEMBIIICYHBIE CUMITTOMBI, & KITMHUIECKast
KapTHHA OrpaHUYMBAETCS TOJbKO MUOTOHMYECKUMMU 3adepxK-
KaMU, HO30JIOTUYECKAs TUaTHOCTUKA BBI3BIBAET OMPEICICHHbIE
3aTpyIHEHUsl. B «1Or€eHOMHBIN MEpUoa» AIUTEbHOE BpEMS
JTMCKYTUpPOBaJICS Bompoc, sBisietcs au IMI1 Ho3onoruyecku
CaMOCTOAITENbHOU (hopMOii WM Bce KIMHUYECKME BapUaH-
Tl MMOTOHUI (MuTOHUST ToMceHa, MuoToHus1 bekkepa, IM1
U JIp.) IPeACTaBISAIOT COOO0I1 MPOSIBIEHUS Pa3HbIX CTAIUI OIHO-
T0 ¥ TOro xe 3aboneBanus [1, 4]. locTrxeHreM MOJEKYIISP-
HOIi TeHETUKHM TIOCIEIHUX ABYX ACCATHICTUI CTaI0 KApTUPOBA-
HUE HECKOJIbKUX JIOKYCOB MUOTOHMI U YCTAaHOBJIEHUE MyTaLIUi
B HUX, YeM ObLIa TOATBEPKEHA TEHETUYECKAS TETEPOTEHHOCTh
1 OIPOBEPTHYTO IPEIIIONOKEHNE O HO30JIOTMUSCKOM KOHTH-
HyyMe MUOTOHUI [23].

B NpEacCTaBJICHHOM KIMHUYECKOM HaOmogeHun cembu K.
HpOGaHI[ ObLT HaIpasJICH HEBPOJIOTOM Ha KOHCYJIBTAllUIO
K IF€HETUKY C ITOJO03pEHUEM HA MUOTHOHMUIO TOMceHa, OQHaKoO
Ipyu aHaJIn3e pOI[OCJTOBHOﬁ, OCMOTpPE U Heﬁpod)mnonorvme-
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CKOM 00CJIeIOBAaHUM YIEHOB CeMbHM IUArHO3 MUOTOHUHN ToM-
ceHa ObUI MOABEpPrHYT coMHeHMI0. Ha ocHOBaHMM TMO3IHETO
ne00Ta, 0COOEHHOCTEH KIMHUYECKON KapTHUHBI (OTCYTCTBHE
KaK TUIEPTPOGUM CKEJICTHOU MYCKYIATYpHl, TAK U MEXaHM-
YEeCKOW M aKTUBHOW MUOTOHMM B NMPOKCUMAIBHBIX OTIENAX
MBI KOHeuyHocTe#) u naHHeix OMI/OHMI (MuoToHuMYe-
CKUe pa3psiabl 6onee 1 ¢ M yMepeHHHI JeKpeMeHT M-0TBeTa
npu BeIcoKoyacToTHO# PC) ObL mpenmonoxeH auardos IMI.
TeHeanornueckuii aHaaM3 MO3BOIMI 3alOAO3PUTh MUOTOHUIO
y IBOIOPOTHOTO OpaTa IpobaHma, IOCIe OCMOTpPa KOTOpPO-
ro BBbISIBIEHH Kiaccudyeckue cumnrombl JIMI1. IlposemeH-
HOE MOJIEKYISIpHO-TeHeTHYecKoe uccaenoBaHue reHa DMPK
y 5 WICHOB CeMbU MO3BOJIMIIO TIOATBEPIMUTH MPEIIIONOXKCHIE
o IM1 u BepuduIMpoBaTh HaJIM4YKe MYTAaHTHOTO aJliesisl TeHa
y 3-X KITMHAYECKM 3M0POBBIX POJCTBEHHUKOB IPOOAHIA.

Ncnonb3oBanue mpemioxeHHoro Hamu B 2012 1. aaroputma
1 muddepeHIMATbHO-IMaTHOCTUYSCKAX KPUTEPHEB THATHO-
CTUKU MMOTOHMYECKUX CUHAPOMOB [9] mokasaio cBoro adex-
THBHOCTb Y B JAaHHOM KJIMHUYecKoM rpumepe. [1pu urompya-
toit ODMI" (MHOTOHMYECKIE pa3psiabl > 1 ¢) M BHICOKOYACTOTHOM
PC (mexpemenT M-otBeta <60%) ObLIM YCTAaHOBJICHBI THITAY-
Hele mpusHaku [IM1 kak y npobanna I1. B nebiote 6oe3HU,
TaK M y €To IBOIOPOAHOTro Opata E. B pa3BepHyTO# cTamuu 3a-
ooneBanusa. DHMI ocraercs oqHUM U3 BeAYIIMX METOIOB IS
1 bepeHInaTbHOM IMarHOCTUKY MUOTOHMIA, OTHAKO B JIUTE-
paTtype BCTPEYAIOTCS OIpele/eHHbIC Pa3IMIns B aJTOpUTMAaxX
00cIeJOBaHMs M MHTEPIIPETALIMY MONYYeHHBIX JaHHBIX [ 10, 16,
23, 26].

B nocnennuie roapl B quddepeHIMaTbHON TMarHOCTUKE Ha-
CIICIICTBCHHBIX MBIIIEYHBIX 3200JIeBaHMIA BCE IMUPE UCIIOIb3Y-
1otcst KT u MPT, aktuBHO pa3pabaTbIBaOTCs MATTEPHbI AJIS pa3-
JIMYHBIX Ho30J0ruyeckux dopm [11, 12]. Llennocts KT u MPT
B TOM, UTO OHM SIBIITIOTCS HEMHBA3WMBHBIMH METOIAMH, TI03BO-
JITIOLUIMMH O0BEKTUBHO OLIEHMBATh COCTOSIHUE MBILIIEYHON CU-
CTeMbl B IMHAMUKe. IJ1s1 OUEHKM MOPaXeHUsT MBIIIEYHON CH-
crembl MbI ipoBenu KT mbimin 6enep u roneHeit 6oasHOoMY E.
1 BepU(GULUPOBATN U3MEHEHUSI, aHAJIOTMYHbIE TAKOBBIM TIPU
JIPYTMX ONMMCAHHBIX B JUTepatype ciyyasx AMI1 (arpoduu
MPOMEXYTOUHOW LIMPOKOW MBI Oelpa, 3aAHEN TPYIIIbI
TOJIEHU, aCCUMETPUUHOM aTpouu 60JIbIIeOEPLIOBOIM MBIIILIBI
C JUIMHHBIM pa3rubatenem naibles) [20, 24]. OgHako Toro-
rpadus 1 cTeneHb atpoduil Ha pa3HBIX CTAAUIX 3a00JICBaHMS
MOTYT MMETh 3HaUUTENIbHbIE TIepeKphITHs B rpymmne IIM, uTo 3a-
TpynHseT nuddepeHInaIbHYI0 IMarHOCTUKY. B kauecTBe npu-
Mepa MOXXHO OTMETHUTD Y HaIlleTro MaIieHTa aTpohuo OOJBIION
SITOMMYHOM MBIIILIBI, KOTOpasi onuchiBaeTca mpu M2 [20].
ITosTomy B muddepeHManbHoi nuarHoctuke IM pesynbra-
Tl KT/MPT-uccnenoBaHys MBI JOJZKHEI OLICHUBATBCS CO-
BMECTHO ¢ KIMHMYecKoi KaptuHoii 1 DHMI -naHHbIMMY.

XapakTepHbIMU 0coOeHHOCTIMU cemeli ¢ JIM1 saBnsiioTcs BbI-
PaXEeHHBI KIMHUYECKUN TOIUMOp@U3M, OOYCIOBIEHHBII
HETIOJTHOM MeHETPaHTHOCTBIO MYTAHTHOTO T€HA W Pa3IMIHOM
SKCIPECCUBHOCTBIO Y OTHAENbHBIX OOJBHBIX B 3THX CEMBIX,
a Takxe (PeHOMEH aHTMLMIALWM, MPOSBISIOIIEHCS YTsKe-
JIeHeM U OoJjiee paHHUM A€00TOM 0O0JIE3HU B KaXAOM IO-
CIICAYIONIEM TOKOJEHUU, OCOOCHHO IIPM HAcJeHOBaHUU IO
MaTepuHCKOl TuHUM [6—8]. OIHAKO N3BECTHBI MPUMEDHI YTS-
JXeJIeHUs 3a00J1eBaHys ¥ CITyday BpOXIeHHBIX popM IM 1 ipn
OTILIOBCKOI nepenaye Mytaimu [30]. IIprmurHa aHTULIMTIALAM —
BTeHeTHYeCcKOoi HecTabuibHOCTH M 3KcraHcu CTG-1oBTOpoB
B HeTpaHCaMpyeMoit obnactu reHa DMPK, Korja 4ncio KOmuid
TIOBTOPOB Y MOTOMCTBA MOXKET AOCTUTaTh HECKONbKUX ThICSY
(mpu HopMe <30) [28]. [TokazaHa B3aMMOCBSI3b MEXIY YMCIOM
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konuit CTG-noBTopoB U TsixecThblo heHotuna IM1: 6osbHbIE
C HeDOJIBIION CTEMEHBIO SKCITAHCHM TTOBTOPOB (50—99 Komuit)
O0BIYHO SBJSIOTCS aCUMITOMHBIMKA HOCHUTENSIMU WM €I1H-
CTBCHHBIM TIPOSIBICHHAEM 3a00JI€BAHUS Y HAX MOXET OBITh Ka-
TapakTa. DKcraHcus moBtopos ot 100 1o 200 Konuii IpuBOAUT
K pa3BepPHYTOI KIMHUYECKOI KapTUHE C pa3BUTHEM IOBEHMUIb-
HBIX ¥ B3POCIBIX ()OPM U JIMHEWHOM 3aBUCMMOCTBIO BO3pacTa
nebrota ot yncia kormuit CTG-moBTopoB [27]. YoenurenpHoi
Koppesiuuu Mexay cumnroMamu JIM1 (MuoTOHMeEH, mape-
30M, arpodueii, monMHeiponaTiet U Ap.) U YUCIOM KOMMUii
CTG-noBTOpOB Ha JAaHHBII MOMEHT He YCTaHOBIEHO [22].

Bnusanue nmona npu nepegaye MytaHTHoro reHa JAMI1 u mpo-
SIBJIEHMS] aHTULMMALMKA B PsIIy MOKOJSHUN 3aBUCUT OT YHC-
na xormit CTG-moBTOpOB y pomutesneii. bonbHble Matepu c
(CTG),>100 obbiyHO mepeaioT 3a00eBaHNE ¢ HAPACTAHMEM
qucna TPMHYKJIEOTUIHBIX TIOBTOPOB U YTSIKEJEHUEM KIMHUYe-
CKOV CUMITOMATUKK B HUCXOMNSLIMX MOKONEHUsX. BpoxneH-
Hble (opMbl JIM | TOUTH NCKITIOUUTETBHO MepeaaloTcs OT 60JIb-
Hbix Matepeit [13]. OnHako npu 00caeI0BaHUU ACUMITOMHBIX
ponuteneit, umerommx (CTG) <100 1 nepenarommx 1eTam pas-
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A case of myotonic dystrophy type 1 with paternal history of clinical worsening
S.A. Kurbatov, V.P. Fedotov, N.M. Galeeva, V.V. Zabnenkova, A.V. Polyakov
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Keywords: myotonic dystrophy type 1, DMPK gene, CTG repeat expansion, anticipation, myotonic discharges,
decrement of M-response amplitude.

Myotonic dystrophy type 1 (DM1) is an autosomal dominant in each succeeding generation, especially when inherited from
disease associated with the expansion of trinucleotide CTG re- clinically affected mothers. Using clinical observation of a fam-
peats in the dystrophia myotonica protein kinase (DMPK) gene. ily with two cases of advansed DM1 forms as an example, it was
DM1 is clinically manifested by a combination of myotonia, demonstrated that clinical, electromyographic, and molecular
progressive atrophy of skeletal muscles, and the multisystemic genetic examinations of all first-degree relatives (parents, sib-
character of the disorder, severity of which correlates with the lings, children) are required for the correct prognosis and genetic
CTG tract length. DM is characterized by anticipation that is counseling.

manifested in the worsening and more early onset of the disease
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®emoros B.I1. — 3aB. Menmuko-reHeTHy. KoHCynbranueir bY3 BO «BopoHexkckast o61acTHast KITMHIYecKas 00pHUIA No1»;
TaneeBa H.M. — Hayu. cotp. 1a6. JIHK-m1arHoctnku ®T'BHY «Meanko-TeHeTHIeCKUiT HAyIHBIH IEHTP;
3abHenkosa B.B. — crapi. Hayd. cotp. n1a6. JJHK-muarnoctuku ®TBHY «Menuko-reHeTruecKuii HaydHbIi LIEHTP»;

IMonsakos A.B. — 3aB. 1a6. JHK-muarnoctukn ®I'BHY «Mennko-reHeTnaecKuii HaydHbIA LIEHTP».
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NHPOPMAILLNA

111 HanmoHnaibHBIN KOHIpECC
1o 6osie3Hu IlapkmHCOHA
1 pacCTpoOMCTBAM IBUXEHUU
(C MEXIYHAPOIHBIM Y4aCTUEM)

C.JI. TumepbaeBa

OIBHY «Hayunvuii yenmp nesposoeuu» (Mockea)

21-24 cenrsa6ps 2014 . 8 Mockse cocroszicsa 111 Hanponan-
Hblii KOHrpecc no 00s1e3Hu [TapKUHCOHA ¥ pacCTPOiCTBAM ABUIKE-
Huil (¢ MeXIyHapomHbIM ydactueM). OpraHu3aTopaMu 3TOTO
KPYITHOTO Mepornpustis ctanu HaironanbHoe o01iecTBo Mo
u3ydeHu1o 0oje3nu IlapkuHCOHA M PacCTPOICTB IBUXEHMIA,
HayyHblil IeHTp HEBPOJOTMM W CEKIMS JBUTAaTENbHBIX pac-
crporictB Beepoccuiickoro ob1iecTBa HEBPOJIOTOB.

B pabore xoHrpecca mpuHsnu yyactie cBoimie 1000 Bpayeit,
Hay4YHBIX COTPYIHMKOB, acIIMPAHTOB, CTYICHTOB M3 136 To-
ponoB Poccuu, a Takxke mpeactaBuTenu 12 ctpaH OJMXHEro
U JalbHero 3apy0exbs. B uucie moknamuumkoB ObUIM Bemy-
IIMe OTEYECTBEHHBbIE CHEUUATUCThl M3 MockBbl, CaHKT-
IMerepbypra, Kazanu, KpacHosipcka, Huxunero Hosropona,
XabapoBcka, MuHCKa M JpYTMX TOPOAOB, 3aHUMAIOIIMECS
usyyeHueM 6one3Hu [lapkuHCOHA M pacCTPOWCTB ABMKCHUI.
Cpemy 3apyOeXHBIX TOCTeH, NMPUHSBIINX aKTHBHOE YJacTHE
B pabote KoHrpecca, — nmpu3HaHHbBIE BO BCEM MHUpE JTUIEPHI
JaHHO# obnactu HeBposoruu: Bephep I1éBe (ABctpus), [a-
mup benkotnu (Asctpusi), Amxeno AHToHuHU (UTamus),
Epxen Pyxwuka (Yexus), Aupk dpeccrep (Iepmanms), 2Kan-
Munrens Ipacue (®panums), Mutden bpun (CIIA), Jd>un
Honuk (CIIA) u mp.

B mepBHIif IeHb KOHTPEcca COCTOSITUCH YIeOHBIE ITMKIBI 0
aKTyaJIbHBIM IIPO0JIeMaM IBUIaTeIbHBIX PacCTPOICTB Ha Oa-

3aX BEOYIINX KIMHUYECKUX M HAyIHBIX IEHTPOB MOCKBHI:

1. InarHocTtyika u JedyeHue 6oje3nu [lapkuHcoHa (Ha 06a3e Ka-
denpsl HeBposorun PMAIIO u LeHTpa aKkcTpanupaMMIHBIX
3abosreBanuii, Kyparop — npod. O.C. JleBuH).

2. DKCTpanMpaMUIHbIe TUMEPKUHE3bl. [eHeTuueckue Gpopmbl
JIBUTATEbHBIX paccTpoicTB (Ha 6a3e HayuHoro neHTpa HeBpo-
norun, Kyparop — npod. C.H. Wnnapromkus).

3. MynstucuctemHble arpoguu. CUHIPOM OECITOKOMHBIX HOT
(Ha 6a3e Kadeapbl HEPBHBIX 00Je3Hel U KITMHUKKY UM. A.f. Ko-
xeBHMKOBa [Tepsoro MITMY um. .M. CeueHoBa, KypaTop —
akan. H.H. fIxHo).

4. Peabunuranus npu 6osne3Hu [TapkruHCOHA U paccTporcTBax
nBrkKeHWi (Ha 6a3e DenepanbHOTO HeBpoaornyeckoro LieHTpa
SKCTpalMpaMUIHbIX 3a00JeBaHMIA M TICUXMYECKOTO 3I0pO-
Bbst ®MBII M. A U. Byprasana ®MBA Poccun, Kypatop —
npod. N.I. CmoeHIesa).

Ob61m1ee YnCI0 Bpavyeit, MPUHIBIIMX YIacTHE B YUCOHBIX IUKIIAX
1 TIOJTYYUBIIMX COOTBETCTBYIOLIME cepThdUKaThl, — 309 yen.

OcHOBHBI€ 3aceaHMsI ObLTM OTKPHIThI 22 CEHTSOPS ABYMSI T1J1e-
HapHbIMU ceccusiMu. [lanee HayyHas Mporpamma KOHIpecca
BKJTIOYaJIa 6 CUMITO3MYMOB 110 HanboJjiee aKTyaJbHbIM Mpobie-
MaM JBUTraTeJbHbIX PACCTPOICTB U 2 MocTepHble ceccuu. Tema-
TUKa TPOBEAEHHBIX CUMIIO3UYMOB: «[EHEeTHKa JABUTATENbHBIX
paccTpoiictB», «HemoTopHble mposiBiaeHust 6one3nu [lapkuH-

lneHapHas ceccus KORrpecca
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coHa», «HelipoBu3yanuzannoHHble 1 HelpohU3nonIoruyecKme
ouromapkepnl OonezHu IlapkuHcoHa», «Peabunutauusi mpu
JIBUTATENBHBIX PACCTPOIMCTBAX M BOMPOCH KAYECTBA XU3HW»,
«OpraHusanysi TOMOIIY MallMeHTaM C JIBUTATENbHBIMU pac-
crpoiictBamu. Peructpel 60se3uu [lapkuHcoHa», «DKcTpanu-
paMUIHbIE TUTIEPKUHESBI, CIACTUYHOCTDY.

JIBe mocTepHble HayYHble ceccuu, poxoause 22 u 23 ceH-
TAOpPS, MpeacTaBuIM cBbile 40 CTEHIOBBIX JOKJIAA0B MO BCEM
KITIOUEBBIM pa3fiesiaM MapKUHCOHM3MA U IPYTHX JIBUTATeTBHBIX
paccTpoiicTB, BKIIOYAS KaK KIMHUYECKUE, TaK M (DyHIaMeH-
TaJbHBIC McchenoBanus. [TobeauTensaMu KOHKypca Ha JTyqIIAid
CTEHJIOBBI TOKJIAJ CTAJIN:

* C.A. Kimomnukos, T.JI. Kpsinosa, I1.I0 Lpirankosa, FO.A. Ce-
musépctoB, E.B. Konomanosa, E.FO. 3axaposa (HayuHbiit
LEHTP HEeBPOJIOTUHY, MeINKO-TeHe THUECKII HAYIHBIHA IIEHTP) —
«Cunmpom SANDO: HoBas (opma ayTOCOMHO-PEIIECCUBHBIX
aTaKkCUii»;

« E.JII. Hyxwusit, A.®. dxumonckuit, A.A. Tumodeesna,
A.M. bykuna, E.JO. 3axaposa, C.H. Iluemuna (Cankr-
IMetepOyprekuii ToCyaapCTBEHHBIM METMIIMHCKUN YHUBEPCH-
tet, UHCTUTYT sinepHoii pusuku um. KoncrantuHoa) — «Posb
MYTalMii B TeHaX JM30COMHBIX 00JIE3HEN HAKOIIEHUS B BO3-
HUKHOBCHMH HelipoaereHepaTUBHBIX 3a00JIeBaH I

* E.B. bpunb, A.A. Tomckuit, A.A. Tamanes, B.A. lla6anos,
H.B. ®enoposa, A.A. bonmapenko, C.b. bykinuna, A.B. Jlexo-
noB, E.M. Canosa, H.H. [ydapeBa — «TpexieTHee cpaBHUTEb-
Hoe rcclenoBaHue 3(hGheKTMBHOCTH 3IEKTPOCTUMYIISIIINY Cy0-
TaTaMUYECKOT0 SIpa U KOHCEPBATUBHOM Teparuy Y OOJTBbHBIX
¢ pa3BepHyToOI cTanueii 6oe3Hu [TapkuHCOHa».

Xopoiueit Tpaguuueir KoHrpeccoB CTaHOBUTCS MPOBENCHUE
«TBOPYECKWX» CEMMHAPOB, BBI3BIBAIONINX OOJBIION PE30HAHC.
B sTOT pa3 ObLT opraHM30BaH CIELUUATbHBII CEMUHAP C BbI-
cTaBKo# «PaccTpoiicTBa IBUKEHUI ¥ TBOPYECTBO». AyTUTOPUM
ObUIM TIPE/ICTABIEHBI XYMIOXECTBEHHBIE 3cce 00 IKCTparmpa-
MUIHBIX 3200J€BaHUSIX, KOTOPbHIMU CTPaJalil BbIIAIOLIMECS
XYIOXHUKU U My3blkaHThl — Huxkons Ilyccen, Mnbsa Penun,
PoGepr Illyman, Bynu Tatpu. B 3aBsa3aBiuelics auckyccuu 06-
CyXIaJICSd UHTEPECHEHUIIMMI BOIIPOC O TOM, B KAKOW CTEIIEHU TE

H06uneiiHas koHdepeHwws no GoTyNMHOTEANMM,

WJIN UHBIC NIBUTATCIIbHBIC paCCTpOfICTBa TIOBJIMAJINA Ha TBOPYC-
CTBO M JIMYHYIO KM3Hb ITUX 3aME€UYATCIbHBIX MACTCPOB IIPO-
1I0ro.

SpkuM coObITHEM KOHIpecca cTaja MeXIyHaponHasl LIKoJa
«CoBpeMeHHBIE TIOIXO/bI K BeieH!Io 00j1e3HM [TapKuHCOHa 1
JPYTHMX OBUTATCIBHBIX PacCTPOUCTB», OPraHM30BaHHAS Mex-
JyHAPOIHbIM 00mecTBOM 00s1e3HH ITapKuHCOHA M TBATATEIHHBIX
paccrpoiicts (International Parkinson and Movement Disorder
Society). Ha mpoTsskeHIM 4 4acoB BeOyIIME eBPOIEHCKIE SKC-
MEePThl JETMIUCH C ayTUTOPMEH CBOMM YHMKAJIBbHBIM OIIBITOM
B pENICHNH CJIOXHBIX KIMHUYECKUX MPoOjeM — OT mudde-
PEHIMATBLHON TUATHOCTUKK W TeHETUYECKOM TeTepOTeHHOCTH
MapKUHCOHM3MA 0 HEOTIOXHBIX COCTOSTHUI 1 UMITYIbCHBHO-
KOMITYJIbCUBHBIX pacCTpOMCTB Mpu Gone3nn [TapkuHcoHa. Bee
YIACTHUKY TOTYIUIN CHEIUATBHBIE CePTU(PHUKATEI O TIPOXOXK-
JCHUH IIKOJIBL.

B nmocnennuit neHb KoHrpecca B HaydHoM LieHTpe HEBPOJIOTUN
MpolIa 00uIeiiHas KoH(pepeHuusa «20 Jer 0OTYIMHOTEpPAIHH
B Poccun: urord m mepcnekTHBBbI». B Hell yIacTBOBAIM CBBIIIIE
200 Bpaueit pa3HBIX CIIELMATbHOCTE — HEBPOJIOTOB, YPOJIOTOB,
KOCMETOJIOTOB, oTanbMosIoroB M ap. Haubosee aBTopuTeT-
HBIMH B MHpPE ¥ B Hallleil cTpaHe CIeIUaTNCTaMK ObUIN TIpej-
CTaBJICHBI JOKJIA/Ibl, OCBEIIAIOIINE OCHOBHbBIE BOIPOCHI OOTY-
JIMHOTEPAITUK M BeCh IMMPOYAMIITHIA CIIEKTP e¢ BO3MOXHOCTEM
B 00J1aCTH HEBPOJIOTUH (B T.4. JETCKOIT), YPOJIOTHH, KOCMETO-
JIOTHH.

ITo matepuanam KoHrpecca Ob110 moarotosaeHo 400-cTpaHuy-
HOE PYKOBOJICTBO JIJISI Bpauel, coiepkaliee aHHOTUPOBaHHbIE
JOKJIafIbl U Te3UChl. PyKOBOACTBO OTpaxaeT COBpeMEHHOE CO-
CTosiHUe TIpoOneMbl Oojie3Hu IlapkuHCOHa M paccTpoOiCTB
JBVXEHWIA, TaeT peabHBIA «Cpe3» BCero MHOTOOOpa3us MMpo-
BOIMMBIX B HAlllell CTpaHe MCCIEAOBAHUA 1 OTpaKaeT OCHOB-
HBIE JTOCTIKEHMSI OTEUECTBEHHBIX YYEHBIX B JAHHOU CJIOXKHOMI
00J1aCTH HEBPOJIOTMH, UTO, HECOMHEHHO, OKaXETCS TTOJIE3HBIM
IIMPOKOMY KPYTY Bpaueil pa3InyHbIX ClIeLUaTbHOCTEl, IPerno-
JaBateiell, KIIMHUYECKUX OPIMHATOPOB, CTYICHTOB U CIIelna-
JIICTOB B 00J1aCTH (DYHIaMEHTAIbHBIX HeipOHayK.

Konrakrhbii agpec: Tumepoaesa Codbst JleoHnmoBHA — TOKT. MeAI. Hayk, 3aB. V HeBpoJ1. otn. ®TBHY HIIH.
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BAKIMOCAH

BAKITO®EH — CENMEKTVBHbIN ATOHICT B-PELIENTOPOB FAMK

LJ14
KYIMUPOBAHWS
bOJIESHEHHOIO |

MbILLIEYHOTO
CNA3MA

MPEMAPAT NMEPBOTO BbIEOPA
MPU BOSTE3HEHHBIX MbILLEYHbIX CA3MAX!

MO3BONSET COKPATUTB CPOKW JIEYEHIS
MALWEHTOB C BOJIbHO B CMVHE?

TABJIETKI 110 10 M 1A 25 MT Ne50°

ONTUMATbHBIE CYTO4HbLIE TEPAMNEBTUYECKWE [0O3bl
l B 3ABUCUMOCTW OT BbIPAXXEHHOCTW
BOJI A CNA3MA — OT 30 MI" 0 75 MI'

HA TTPABAX PEKJTAMbI

PET. Y. 1 Ne014785/01-061109

1. Tyces E.W., boriko A.H., Ctonspos 1.[.PaccesHHbi cknepos.— M. 2009. 25 c.
2. KapHees A.H., Conosbesa 3.10., ®eauH A.W. NMpumeHeHre baknocaHa B KOMMNIEKCHOM fie4eHun 60511 B crinHe. YKypHan Hesposnorum u ncuxmarpuu, 5, 2007, 65-66 c.
3. NHcTpyKumsa no MeLULMHCKOMY NpUMeHeHunIo npenapara baknocaH

€) aKpuxuH



6-it MeXayHapoaHbIA MeXANCLUNANHAPHBIA KOHTpecc
6th International Interdisciplinary Congress

*

MANAGE PAIN
YIIPABJIAANU BOJIBIO

I\ O S C O W

13-14 "o 2015T.

M O C K B A

KoHrpecc-napk roctunmubl «PagucconPonan, Mocksa»
KyTy3oBckui npocnekr, . 2/1, ctp. 1 (m. Knesckas)



UenTp peafMaMTaguu

Tpu cecTpsl

«Tpu cecmpbin — yeHmp peabuAumayul CO8PeMeHH020
€8ponelcK020 YposHA, Hogedw e MemoduKu 80CCMAHOSUMENbHOU MeOUYUHb!

u undusudyaavietil nodxod k kaxcdomy nayueHmy.

- Heaponozuyeckue 3aboneearun: AHCYNLT, NONKMHEBPONATHW PA3NWYHOIO reHesa, PacceAHbIn
CKNepo3, NOCNEACTEMA NEPEHECeHHOND 3HUedannTa/MeHHrTa, napkiHconnam, AUN;

- CocmoAanuA nocne onepayuu Ha 20/108HOM MO32¢;

« Hepenno-mozzoesie mpasmbi;

- CnuHaneHsie mpasmel (ece omadensl NO380HOYHUKA);

» Mped- u nocneonepayuonHaa NOJZOMOEKd NO 3HOONPOMEIUPOBAHUIO CYCMAB0S;

- OcmeoxoHdpo3;

« AMNymayus KoHeYHOCMU;

- iobeie nepenomel U NONUNEPETOMEI.

Bacnnarweid agonon no Poccwa: B (BOO] 555 29 82 TenedoH ropAYeR RWHMEL +7 [498) 755 77 75

E-mail: doctor@three-sisters.ru

PerucTparypa: +7 (495) 287 49 49
Appec: MO, WEnkoackwi p-H., 8. Pafiun, yn. Yexosckan, o1 www.three-sisters.ru
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European MOSCOW
COngreSS Crocus Expo

of Internal 2 O ]_ 5

14 th Medicine 14 16 0ctober

14-s111 EBpOmEncKui KOHI'pEeCC II0 BHYTPEHHE MeAuIlHe
«BHYTpeHHaa MegulHa 0e3 rpaumil»

OpraunsaTopsl B nmporpamme Korrpecca ,
Poccuitckoe HayyHOE MEOULMECKOE [IpuMyT yyacTye BeAyliue yueHrle B 00JIaCTy BHYTPEHHNUX © ]’
obuecTBo TepanesToB (PHMOT) bonesHel 13 6oee 30 eBPONENICKUX CTPAH %
=
EBpomnerickas depepanns BEYTPEHHEN 5
mepuuuusl (EFIM) [lonpobuee na caitre: www.efim2015.org o
( &r) )
net
N~ CO AHA poXAeHuAa
Kanenpapb meponpuarum PHMOT

14-16 okTa6ps, Mocksa, Kpokyc 3kcno, X HauuoHanbHbIi KOHrpecc TepanesToB

14-16 okTa6ps, MockBa, Kpokyc IKkcno, 14th European Congress of Internal Medicine

26-27 Hos6pA, PocToB-Ha-loHy, IV Cbe3g TepaneBToB KOXKHOroO ¢peaepanbHOro okpyra

117420, Mocksa, a/s 1 000 «KCT UHTEpdOpYyM»

TenedoH: (495) 518-26-70 Mocksa, yn. MpodcotosHas, a. 57
3/1eKTPOHHaA noyta:mail@interforum.pro TenedoH: (495) 722-64-20

www.rnmot.ru 3/1eKTPOHHaA noyTa: mail@interforum.pro

www.rnmot.ru



CETb LIEHTPOB MPT
[MATHOCTVIKA 24 HACA KAWUHUKA

HAYYHO-NPAKTUYECKAA KOHOEPEHLINA
«COBPEMEHHAA ANAMHOCTUKA
N NEYEHUNE .

B MPAKTUYECKOU HEBPOJ1OI UN»

8-9 oKTAbpA 2015 | MocKBa

OpraHun3aTtopbl:  CeTb AMarHOCTUYECKMX LiIeHTPoB «MPT24»
AKa[eMMNYeCKan KIMHUKE HEBPOOrM U CTOMAToN0MKM «Cecunb»
Ha 6a3e HW Herpoxupyprim M. bypaeHKo
HOYY ANO «Y4ebHbIN LeHTP MHHOBALUMOHHOM MeanUMHbI Cecuby

A MPT24 V% CECUMb
) a'n

NPEOBAPUTENBHAA NMPOMrPAMMA KOHOEPEHLINN:

o «HeBponornyeckune 3aboneBaHmA KaKk OCHOBHAA NPUYMHA COKPALLIEHNA
NPOAOTIHKUTENBHOCTU MIN3HW 1 HaPYLLIEHWA COLMANbHON afantaumnmy

o «CoBpeMeHHbIe BO3MOKHOCTU neveHna anunencumn. Cnyyvan 13 npakTukm»

o «IMOUMOHaNbHAaA N3bUNBbHOCTb, PACCTPONCTBA BEreTaTUBHOM HEPBHOM
CUCTEMBI M 6ONb Y MEHLLNH C HAPYLLUEHWAMUN MEHCTPYaNbHOMO LMKNa»

o «[1CMXONOrNYeCKNe acneKTbl B3aMMOAENCTBUA BPa4a 1 NaLMeHTa»

o «CADASIL — ocobeHHOCTM MP-BM3yann3aumm KIMHUYECKOro cyyan
HacneACTBEHHOr0 CeMeHOro 3a601eBaHVA»

[oKnaapbl YATaloT: A4.M.H., Npodeccop, YneH EBpONencKon akagemMum anunencum,
Mpe3nanyma Bcepoccuinckoro obulectsa HeBposnoros A.C. MeTpyxuH, 4.M.H.,
npodeccop, YneH EBponelickol Akagemun dnunencuu, Buue-npesnaeHt
«O6begnHeHNA BPa4en»anNnnenTonoros 1 naumeHTos» Poccun K.B. BopoHKoBa
n apyrve.

TAKME B MPOrPAMME MACTEP-K/TACC MO AHASI3Y NATONOMNIA,
BbIABMAEMBIX MPU MPT-ONATHOCTUKE

HAHOOMY BPAYY, MOCETUBLUEMY KOH®EPEHLMUIO, BYAET BblOAH
CEPTUOUKAT YHACTHUKA

HenatoLme NpoymnTaTb CBOM OKN3A MO Teme, 6IM3KOM K TeMaTuKe KoHdepeHLuu,
MOryT NOAATb 33ABKM U Te31Cbl Ha8 paccMoTpeHne fo 07.08.2015

@, +7 495 540 540 31270 < doc@mrt24.ru

B Teme n1cbMa yKasbiBaniTe
WWW.Neurology-msk.ru  owdeperua «parTidecian Hesponoru

CCHUCKAS HEJIENS 3[IPABOOXPAHEHMS
7-11 pekabpsa 2015

5 3A 3/10P0BYH) YKM3Hb

MexpayHapoaHbIit hopym no npocunakTuke HemHMEeKLUNOHHbIX
3aboneBaHuit 1 GoOpMUPOBaHMIO 330POBOro 06pasa KU3HU

& 3/IPABOOXPAHEHUE

q
o )=
“ 27" 25-7 MexayHapoaHas BbICTaBKa «34paBooXpaHeHue,
“oewe” MeULMHCKan TeXHUKa 1 NeKapCTBeHHbIe npenaparbl»
3ﬂ0PUBb||7| 0bPA3 YXU3HU
& 9-1 MexayHapoAHas BbicTaBka «CpeAcTBa peabunuraumm

1 NPOGUNAKTUKY, 3CTETUYECKAA MEAULIMHA, 0340POBUTENbHbIE
TEXHO/IOTMM 1 TOBAPbI AN1St 340POBOr0 06pasa KN3HU»

JL 123100, Poccus, Mocksa, OpraHu3aTopbi: Mpu noaaepke:
7,\< GKCHOU.EHTP KpacHonpecHeHcKas Hab., 14 : ;

- FTocyaapcretHas [lyma ®C PO - Cosera ®egepauun OC PO

MOCKBA EAvHbI cnpaBoyHo- - MUHMCTEpCTBO 34paBooxpaHeHus PO - MUHMCTePCTBA NPOMBILLIIEHHOCTY 11 TOProBan P®

MHGOPMALMOHHDBIN LLeHTP: - UBK «3kcnoueHTp» - Mpasutenbcrea MocKBbl

8 (499) 795-37-99 - Poccuiickoii akagemum Hayk
E-mail: centr@expocentr.ru - ToproBo-npoMmblLLNeHHoii nanatsl P
www.expocentr.ru, - BcemupHoit opraHusauum

3KCNoLEeHTP.pd 3paBooxpaHeHus B PO
peKnamaJI 2 |
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weitems” - AHHAJIBI

12 mecsieB (deTbipe xypHana B rox) 1900 pyo.
6 MecsreB (aBa xypHana B momyroaue) 950 pyo.

3 Mecsa (OAMH KypHAIT) 475 py0. O O
IoxnucHOM MHAEKC 29662 11878 HEBI H FHH
B katasore «IIpecca Poccrm FEPHIEMISII EEETETH OBIEPOCCUVICKIIT HAYYHO-ITPAKTUYECKUI JKYPHAJ

BJIAHK-3AKA3 na 2015 rox

HaszBanwue opranuzamuu (umu ®HO)

Anpec (¢ OYTOBBIM HHIIEKCOM)

Tenedon: E-mail:
Howmepa xypnanos: (1, 2, 3, 4) I:l I:l I:l I:l HY>KHOE OTMETUTH

OTmpaBETe 3alI0THCHHBIN OIaHK-3aKa3 W KBUTAHIIMIO, OTUIAYSHHYTO B II000M oTaencHnn Coepbanka PO (mm ux KOTHIO)
no agpecy: 125130, MockBa, 4-iit HoBonogmockoBHbIii niep., a. 4, 3A0 «PKU Cosepo npeccy, Tei.: (499) 159-98-47
win o E-mail: soveropress@bk.ru

Dopma Ne I1]]-4
W3BemeHue 3A0 «PKU Cosepo npecc» Knn: 770401001
(HaMMEeHOBaHHUE NOJTyyaTels [IaTexa)
[7[7]o0]4[1]9]3]7]2]1] [4]o[7]o[2[8]1]0]5]0|0]1]7]0]0[0[0[4[0]7]
(MHH nonyuaress njarexa) (HOMep cyeTa MoJTyJarers [IaTexa)
B OAO «BaHk MocKBbI» suk|0l4]4]5]2]5][2[1]9]

(HauMeHOBaHHe OaHKa MOJTydaTels MIaTexKa)

Homep Kop./cu. 6aHKa MOMydaTess miarexka |3|0|1|0|1 |8|1|0|5|0|0|0|0|0|0|0|0|2|1 |9|

XKypHan «AHHanbl KIIMHUYECKOMU U
3KCNEepUMEeHTanbHOU HEBPONOrun»

(HaMMEHOBAHHE IJIATEeNKA) (HOMep JTHIEBOTO cueTa (KOiT) IIaTeNbInKa)

®.1.0. miarebinmuka

Anpec niatenbIuKa

CymMa niarexa pyo. xon. CyMMa IIIaThl 3a yCIIyTru pyo. KOII.
Htoro pyo. KOII. « » 20 L.
K C ycnoBusMH NpHeMa YKa3aHHOH B IUIATEKHOM JOKYMEHTE CYMMBI, B T.4. C CyMMOH B3MMaeMOii IIaThl 3a yCIyru
accup GaHKa, 03HAKOMIICH H COITACEH.

TMoanmuch miaTeabImuKa

KButanuus 3A0 «PKU Cosepo npecc» Knn: 770401001
(HaI/IMEHOBaHHe TIoTyvarTesist rma're)l(a)
[7]7]/o]4a[1]9]3[7]2]1] |4[o[7][0[2[8]1][0[5]0]0[1]7[0[0[0]0[4]0]7]
(MHH nomyuyarens niarexa) (HOMep cyeTa MOTyJaTess IIaTexa)
B OAO «BaHk MOCKBbBI» p1K|0]4[4][5]2]5]2[1]9]

(HanMeHoBaHHe OaHKa MOyyaTesIs MIaTexKa)
Howmep xop./cu. Garka nonysarens marexa | 3|0]1]0][1]/8[1[0[5/0[0[o[o][o[0[0][0][2[1]9]

XKypHan «AHHanbl KIIMHUYECKON U
3Kcnepumeuranbuoﬁ HEeBponormm»
(HanMEHOBaHHE IUIaTeXka) (HOMEp JIMLIEBOTO cyeTa (KOJ) IUIATelbIINKa)

®.1.0. marensimka

Anpec maresbIIuKa

CyMMma 1miaTesxa, pyo. xor. CyMMa IUIaThl 33 yCIYTH pyo. KOIL
HUroro pyo. KOII. « » 20 .
Kaccnp C ycnoBHsIMH TIpreMa yKa3aHHOM B IIATEKHOM JOKYMEHTE CyMMBL, B T.4. C CyMMOM B3MMAEMOIl [IAThI 3a YCIyTH

6aH1<a, O3HAKOMJICH U COIVIaCEH.

IMoanuck miiareabIUKa




% AKTnnse’

ajsiTeriyia3a

«... A9 NaLUeHTOB, NPOLUEALLINX KYPC
neyeHus npenapaTom AKTUIN3E, ~ HA
30% noBbilIaeTCH BePOSTHOCTb
NOJIHOro BOCCTAHOBJIEHUS
$U3nNYeCcKoi akTUBHOCTH

W1 COXPAHSIOTCS NULLb
MMWHMMaJIbHble HapyLUEeHUS

B TeYEeHMue Tpex MecsaLeB nocne
nepeHeceHHOro UHCyNbTa. . .»

Mpenapat AxTunnze®
pekomeHayeTcs B Ka4yecTBe
Tepanuu NepBoi JIMHUN NPU OCTPOM
MLLIEMUYECKOM UHCYNbTE B Nepuoa
Ao 4,5 yacoB nocne Ha4yana
NpPOsiBJIEHUA CUMNTOMOB?

AkTnnnsze®

| AKTHNUH3E" MprMmeHeHMe NpenapaTa AKTUNN3e® y 60bHbIX
50 mr C OCTPbIM NLIEMNYECKMM NHCYSIbTOM 0f06peHO

| BN B TEMBER-E B ' ®epepanbHoi cnyx6oi no Haasopy B chepe
B vt i cakowtiinsto - 3paBOOXPaHEHNA 1 COLMANTIbHOrO Pa3BUTUA.

Mpurkas ot 21.03.05 N2592-Mp/05.

L= T e

Bochringer
! @ Ingelheim

RU/ACT_S-151000 o 18.02.2015

KpaTkas MHCTPYKLWA N0 MeAVLIMHCKOMY NPUMEHEHMI0 ieKapcTBeHHoro npenapata Aktunuse® (ACTILYSE®)
Peructpaumonnbiit Homep: 1 N014214/01. MHH: anTennasa. JlekapcteenHan dopma: nnoduausat Ana npuroToseHs pactopa Ans ukdy3uii, 50 mr. Coctas: 1 gnakoH cofepxut 50 Mr antennasbl.

MokasaHus: TpomM60NUTHYECKas Tepanus 0CTPOro MHGapKTa Muokapaa (OMM); Tpom6onuTUYecKas Tepanus MaccviBHoil TpOM603MG0NUM NerouHoii aptepum (TINA), iicA HecTall i it Kas Tepanua Koro uHcynbTa (U1) B octpom
nepuoge. Mpotusonokasanua: npenapar AKTUNN3E He pomkeH NPUMEHATLCA Y NaLMHTOB ¢ Mssecmom runepyysc; Tbio K BelLecTBy (ocTaTouHble CNeAbl 0T NPoLiecca NPoU3BOACTBa) vum K nioGomy BcnomoraTenbHomy Beluectsy. lpenapar
AKTUTU3E He CREAYeT NPHMEHATS B TEX CTY4aAX, KOTAR UMEeTCA W PHCK Pa3BUTAA KD ! B HACTOALL|eE BPEMA UK B TeYeHHe Npe/biAyLLIUX 6 MecALIeB, reMoppariyeckiii Auares; p (eKTUBHOE NeveHue Cnep Hbl AHTUKOArYNAH-
Tamu, Hanpumep (MH0>1,3); ii HePBHOIA CUCTeMbI B aHaMHe3e (s Tom uncre, pyprudeckoe CTBO Ha FO/IOBHOM WIN CUHHOM MO3Te); BHYTpHYep! (B ToM uncne ¢ B
HacToALLiee BPeMA W B aHaMHe3e; NI0fJ03PeHIe Ha HaNlMuMe FeMOPPAruyeckoro UHCYNbTa; TAxXenas p Ar; Koe TBO U pHaA TPaBMa B TeueHute npefbiywuux 10 Axeit (BKMioua Niobylo TpaBMy, MONY4eHHYH0 Ha ¢oue pasBuBatoLLeroca
VH(APKTa MI0Kap/ia), HelaBHAA YePenHO-MO3r0BaA TPaBMa; ANUTeNbHaA W TPABMATH4Ha# CepieuHo-NeroyHan peauumauun (>2 MUH), pO,Clbl B TeyeHue 10 Npe/LIECTBYIOLLWX AHeli; HeAaBHO NYHKUWA KPOBEHOCHOTO OCYa (HAnpuMep, NOAKIOYM4HO Uik
APEMHOIA BeHbl); TAXEeNble 3a60N1eBaHIA NeYeHM, B TOM YKCne NeYeHouHas He[lOCTaToYHOCTb, LIMPPO3, runep (B Tom uucne paciuMpeie BeH NULLEBOAA) U aKTUBHDII renaTw; it OCTpblit
A3BeHHaA GonesHb XenyaKa wnu ABeHaALATUNEPCTHOI KLIKH B TedeHite NOCNeSHIIX TPeX MecALIeB; apTepuanbHble aHeBpU3Mb, ieheKTbi pasBATIA apTepHil/ c PYCKOM Pa3BUTHA K B YyBC ThK
Cnoco6 npumenenua u fo3bi: AKTUIIU3E cnepyer Kak GbicTpee nocne W (ocTpbiit nepuog): pekomenayeman Auza 0,9 Mr/Kr (MakcmanbHo 90 Mr) BBOAUTCA B 0 MUHYT NOCe Nepi B/B CTPY/HOr0 BBEACHNUA [103bl
para, coc ii 10% ot [ ii 403b1. Tepanua JomkHa GbiTb HauaTa kak MOXHO GbicTpee (B TeueHute 4,5 yacos) nocnie noABAeHwA cumnTomoB. o6ouHbIe IGPEKTbI: camoii YACToil HexenaTenbHoM peaKLimeii ABNACTCA KPOBOTEUEHMe, PUBOAALLICE K CHDKEHUIO
remaToxpma w/unu remorno6una. flepeyers acex no6oYHbIX 3 8 no 0Oco6ble B Uyyae TAKENOTO Kp( , B 0C0GeHHOCTU LiepebpanbHoro, GrBpUHONUTUYECKAA Tepanus, a Takke NpuMeHeHne
renapuHa omKHb! 6biTb Mpn Tporo U cnepyer UMETb B BUAY: Aasnenue (A1) Bo BpemA NeyeHs 1 B TeueHue 24 4acos noc . Yenosus B 0T CBETa MecTe,

npu Temnepatype He Bbiwe 25 °C. Cpok ropHocTH: 3 roja. MonHas uHGOPMauuA NpeACTaBNeHa B UHCTPYKUMN N0 MEAULMHCKOMY npmeueumo

1. AkTunu3e®: MoHorpadua o npenapare. JleyeHue ocTporo nwemuyeckoro nkcynsta. M.: 2005.
2. MHcTpyKuMA N0 NpUMeHeHMio npenapata AKTUAM3e®.

000 «bepuHrep VHrenbxanm»: ~ .
125171, MockBa, JleHnHrpaackoe wocce, 16A, ctp. 3 BOChrlnger
Ten.: +7 (495) 544 50 44, pakc: +7 (495) 544 56 20 Ingelheim

www. boehringer-ingelheim.ru



AKTOBEIN'NH

SHEPINA XU3HA

AxTomer s

i
[Hj—

Henpometabonnyeckun npenapar natoreHeTU4eCcKOro AencTeunA
ANA KOMMNJIEKCHON Tepanun HeBPOoJIOrMYecKnx, Metabonnyecknx
M Xupypruyeckux 3aboneBaHunn, a TaKkxe Ux OCrioXXHeHUn

e MeTaGonuueckue u cocyauctbie 3a6oseBaHuA ronoBHOro Mo3sra (MHcynbT,
YepenHo-mo3roBas TpaBMa, pa3iniHbie ()OPMbl HEJOCTAaTOHHOCTU MO3rOBOIro
KpOoBOOGpaLlleHns, feMeHLuA)

¢ NnabGeTnveckana nonnHenmponaTusa
¢ [lepudepuueckne cocygucrble, MeTabonuueckue HapyLleHNA U X NOCcNeaAcTBUA
e 3axuBneHue paH (Tpoduryeckne HapyLeHUA KOXU, A3BbI, MPONEXHM)

CokpalieHHaa UHpopmaLusa Mo NPUMEHEHUIO:

PerucrpauvoHHbie Homepa: J1C-001323 ot 26.02.2006; 1 N014635/03 ot 19.12.2007; N NO014635/02 ot 14.03.2008; 1 N014635/01
oT 26.02.2008. ToproBoe Ha3BaHue npenaparta: AKTOBErmH®. AKTUBHOE BELLECTBO: AeNPOTEUHM3NPOBaHHbIN reMoAepyBaT KPOBU Te-
nat. JlekapcTBeHHaa ¢opma: pacteop aAnsa uHdysun (B pacteope HaTpua xnopuga 0,9%; B pacTBope OAEKCTPO3bl), pacTBOp ANiIA UHb-
eKuuni, TabneTkn NoKpbITbie 060N0YKON.

MokasaHuA k NnpuMeHeHuto: Metabonmyeckue 1 COCyaUCTblE HapyLUEHUA FONOBHOMO MO3ra (B T.4. MLIEMUYECKUIA UHCYILT, AeMEHUUA,
YepenHo-mo3roBad TpaBma). Mepudepuryeckme (apTepnanbHble U BEHO3HbIE) COCYAMCTbIE HAPYLUEHUA U UX NOocNeacTsuA (apTepuanb-
HaA aHruonaTus, Tpoduyeckme A3Bbl); AuabeTnyeckana nonvHenponaTtua (ana Bcex, Kpome MHdy3nM B p-pe AekcTposbl). Tonbko ana
MHY3NI N MHBEKLMIA: 3aXKnBiieHne paH. MNpodunakTuka n nevyeHne nyvyeBbiX MOPaXXEHUN KOXM U CAN3UCTbIX 060n04eK Npu y4eBon
Tepanuu. MpoTnBonokasaHua: MMNepyyBCTBUTENBHOCTb K NpenapaTty AKTOBErnH® unm aHasaornyHbiM npenapatam. Tosbko Ana pac-
TBOpa ANA UHbEKYN N NHQPY3ni: feKoMNeHCMPoOBaHHaA cepaeyHan HeAOCTaTOYHOCTb, OTEK NErKUX, ONINTYPUA, aHypudA, 3agepKka
XNAKocTn B opraHname. C octopodkHocTblo: Tosbko Ana tabnerok: cepanevHan HegoctatodHocTb Il u Il cteneHn, otek nerkux, onury-
pvA, aHypuA, rmneprugpartauma; 6epeMeHHOCTb, nepuog naktauun. Tosnbko ANnA pacTBopa ANA UHbEKLUNA 1 ANA MHQDY3NNA: runepx-
fiopemus, runepHaTpueMuns, caxapHboii guabet (ana nHdysun B p-pe gekctposbl). Cnoco6 npumeHeHUA u Jo3bl: P-p 4na nHopysuii:
B/B unu B/a no 250-500 mn (1000-2000 mr) B cyTku. P-p gna nHbekyui: B/a, B/B (B T. 4. n B Buge nHdyammn) ot 5 go 50 mn (200-2000 mr)
B CyTKu, B/M no 5 mn (200 mr) B cyTku. Jna nHgy3ni n MHbeKyui: CKOPOCTb BBEAEHMA 0KOMOo 2 Ma/MUH. [1o3MpoBKa 1 gnnTenbHOCTb
Kypca nevyeHuA onpenenaoTcA UHAMBUAYaNbHO, COMJIacHO CMMMNTOMAaTUKe 1 TAXecTU 3aboneBaHua. Tabnetku: BHYTpb 1-3 1a6. 3 pasa
B AeHb. [lo3upoBka n ANMTENBHOCTb Kypca NevyeHnA onpeaenaoTcA UHAMBUAYaNbHO, COFacHO CUMNTOMAaTUKe U TAXeCTU 3aboneBa-
HuA. NMonHaA uHgopmauua o cnocobax NPUMEHEHUA U [03aX, UCMONb3YEMbIX NMPU PasnnYHbIX 3a60NeBaHMAX U COCTOAHUAX, COAEp-
>XXUTCA B MHCTPYKLMWN MO MEeQMLIMHCKOMY NMpuUMeHeHUto npenapaTta. Mo6o4yHoe aencTBue: Ansiepruyeckne peakuum BrnioTb Ao aHadu-
JIaKTUYECKOTO LLOKa.

[ata Bbinycka peknambl: noHb 2015.

WNHdbopmauma gna cneunanvctoB 34paBoOOXpPaHEHNS.
000 «Takepa ®apmacbtoTukanc»: 119048, . Mocksa, yn. YcayeBa, gom 2, ctp. 1. www.actovegin.ru
TenedoH: +7 (495) 933 55 11, ®akc: + 7 (495) 502 16 25 www.takeda.com.ru



