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Maenumno-pezonancuas momoepagus (MPT) npu nepeuuno-molueuHol HAMoa02UU UCNOAb3YEMCS 8 KAUHUYECKOU npakmuke 6onee
20 aem. Ilupoxoe enedpenue MPT 6 nepsvie 2006l 0bLA0 02PAHUYEHO UPE3MEPHOU NPOOOANCUMENLHOCHIbIO UCCAe008AHUSL U HEBO3MOMNC-
Hocmbio 00caedosanus 6onee 00Ho20 ceemenma. Okoao 12 nem Ha3a0 6 KauHu4eckyr npakmuky ovina enedpena MPT eceeo meaa,
cmaeuias noae3Hol OuaeHOCmu4ecKoll Memooukolii 6 xode onpedeaerus muna 3abonesanus. Pesysomamor dannoeo uccaedosanus mpe-
Oyrom 006513amenbH020 CONOCMABACHUSL C KAUHUHECKOU KapMUHOL U NAPAKAUHUMECKUMU OAHHBIMU U HU 8 KOEM CAyYae He O0ANCHbL UX 3a-
menamo. [lo mepe nonumanus poau MPT moiuy / MPT ececo meaa ommeuaemces mendenyus Kk 6oaee uemkoii NOCMAaHo8Ke 3adavu
0ns cneyuanucma no MPT, umo Hapsdy ¢ HakonaeHuem cobCmeenHo20 ONblma, MyAbMUOUCYUNAUHAPHBIM HOOX000M, COMPYOHUHECEOM
e8ponelicKux KOMano uccaedogameneil, CReYUAAUSUPYIOUUXCS HA HEPBHO-MbIULEHHOU NAMOA0UU, Yeeau U0 ungopmamugnocms MPT
Moy, Omecymemeue Ay4eeoil Haepy3Ku, HeUHEA3UBHOCMYb U YMEPEeHHAs: CIOUMOCMb 0eAatom OaHHYH MemoouKy docmynHoil 045 na-
Yyuenma, a makice NO3604510M UCHOAb308AMb 8 OUeHKe OUHAMUKU eCIeCmEeHH020 meveHus 3a001e6aHUs UAU e20 USMeHeHUl Ha (oHe
mepanuu. Paduonoeuueckas komanoa, ocyuwecmensrouas MPT moiwy / MPT eceeco meaa, doaxcna umems onvim pabomeol ¢ nayueH-
Mamu-uHeaIudamu, KaK 63pocavimu, mak u demomu. Humepnpemayus noay4eHHbIX pe3yabmamog He3asucumo om uccaedyemoil 30Hb!
mpebyem 00CKOHANbHOO 3HAHUSL AHAMOMUU Mbluty. B udeane paduonoe, ocyuecmensroujuii uccaedosanus, 004x4ceH Obimb CReYUANUCTIOM
N0 MblUeUHO-CKeNeMHOU NAMOA02UY UAU HeliPpOPaAOUON020M, CREYUANUSUPYIOUUMCS HA 30001e6AHUIX MbLULL,.

Karoueaole cao6a: macHumHO-pe30HAHCHAS MOMO2PADUSL, MACHUMHO-DE30OHAHCHASL MOMOPAhUs 6Cec0 mead, AHAmMoMUsi MblUY,, HEPEHO-
MbluieuHble 601e3HU, NOSACHO-KOHeYHOCMHAS MblUeHHAs. OUCMPOUs, nammepH NOPANCeHUsI MbLULY, HCUPOBOe 3aMeulerue, ampogus Moy,
Hacaedcmeenuble bonre3nu moluty, MPT u 6uoncus, ungopmamusrnocmo MPT mviuy, kaaccuguxayus Mercuri

Muscle MRI / whole-body MRI in diagnosis and dynamic evaluation of neuro-muscular disorders

Robert Carlier
Imagerie Medicale, Hopital Raymond Poincare, Garches

The use of MRI in myopathies dates back to more than 20 years. The first investigations were slow and only allowed segmental and limited
studies. Whole-body MRI has emerged over the past twelve years and became a useful diagnostic tool in the etiological diagnosis of myo-
pathies and muscular dystrophies. This study must always be confronted with clinical and whichever other paraclinical data without being
able to replace them. Indications to perform such an investigation are getting better and better defined and the diagnostic efficacy has pro-
gressed with the increasing number of cases, communications, publications and discussions within multidisciplinary working groups. Its
noninvasive nature, the radiation-free exposure and its reasonable cost also enable this technique to be easily accepted by the patient. It also
provides a valuable tool for monitoring the natural disease progression or the effectiveness of therapies.

The radiology team must be acquainted with the management of neuromuscular patients. Interpreting muscle whole-body MRI requires an
excellent knowledge of muscle anatomy whichever body part is examined. The radiologist performing these studies is ideally a specialist of
musculoskeletal disorders or a neuroradiologist well trained in muscle anatomy.

Key words: Magnetic Resonance Imaging, whole-body MRI, muscle anatomy, neuromuscular disorders, limb girdle muscle dystrophy,
pattern of muscle involvement, fatty muscle degeneration, muscle atrophy, inherited muscle diseases, MRI and biopsy, diagnostic efficacy
of MRI, Mercuri classification

Ceeo0ns maeHumuo-pe3onancHas momoepagus (MPT)
A645emcs CMAHOAPMHBIM MemOOOM, NOMOLAIOWUM HOCIA-
8UMb 0UACHO3 HACACOCMEEHHOU HePEHO-MblUeUHOU 001e3HU
(HMDbB), a maxace dughgpepenyuposamso pso moluieyHbIX Ol-
cmpogpuit. Maenummno-pesonanctoe (MP) uccaedosanue
6ce20 meaa no360451em ¢ 8blCOKOU MOYHOCHbIO ONpedeaums
nammepH 6064e4eHUs 8 NAMOAOUYECKUIl npoyecc mex
UAU UHBIX SDYRN MbIULY, MO 3HAYUMEAbHO Nogbliaem Oua-

eHocmuueckyro pesyrsmamugHocme. Ipu smom o6s3amens-
HblM ycaosuem seasemcs unmepnpemayus oanuoix MPT
€ Y4emoMm KAUHUHeCKOll KapmuHbl U pe3yibmamos napakiu-
Huveckux uccaedosanuii. Omcymcmeue ay4e8oil Hazpy3Ku,
HEeUHBA3UBHOCMb U YMEPEeHHAs CMOUMOCMb NO380ASI0M UC-
noavzoeams obdcyycdaemvie Memoosvl 8 OyeHKe OUHAMUKU
ecmecmeeHH020 meyenus 3a001e8aHUs UAU €20 UBMEeHEeHU
Ha hone mepanuu.
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Anughuzeonrus: ougpeperyuarvHblii OuazHo3 NPU NOPANCEHUU MbLULY, MA30-
6020 nosca. Pebernok, 11.1em, o6pamuics é ueHmp MbludeHHOU NAmMoao2ul ¢
Jcanobamu Ha ouckomghopm npu Obicmpoii X00bbe, npeumyu,ecmeeHHo
A200UHHBIX MIUUAX.

MPT moiuy, / MPT 6ceco mena: creea npedcmaeneHsl AKCUanbHvle cpesvl
6 TI-umnyabcHoli nocaedo8amenbHOCMU, PAcnoA0NCeHHble 8 NOPAOKe Om
NYROYHOU AUHUU 00 YPOBHS MA300e0peHHO20 CYCmasa; cnpasa — GpoHmans-
Hble cpesvl 8 T1-umnyabcHoil hocaedo8ameabHOCHU.

Beoisenena ymepennas ampogus npaeoii cpeoHeil 5200U4HOU Mblulybl 6e3
BHYMPUMbBLULEYHO20 HCUP0B020 3ameujerus. O030pHoe M P-uzobpaxcenue
8blA6A5Iem 08YCMOPOHHee MeOUanbHO-3A0Hee cMeujeHue 08X SNUPU3APHBIX
s0ep GeOpeHHOU KoCmu, YMo ceudemenscmeayem 6 noav3y nuguzeoiusa,
KOMOpbLil MaKyice NoOOmeepi#coeH CMaHoapmuoll penmeerozpagueli masa
U mazobedpeHHbIX Cycmasos (chpasa)

Jlo HexaBHETO BpEMEHU OCHOBHBIM METOJIOM JWarHoO-
CTUKM MATOJOTHMM MBI ObUla OHA U3 METOIMK PEHTIe-
HOBCKOIT KoMmmbioTepHoil Tomorpadpum (PKT), Takas
KaK TOMOJEHCUTOMETPUSI WU TIPOCTOE CKAHUPOBAHUE
pu rtomom PKT (PKT-ckanmpoBaHme), KOTOpOe U ce-
TOAHSI NPUMEHSIIOT B KIIMHMKaX. MeTo OTJIMYAETCsl ITPOCTO-
TOI ¥ MAJIOW CTOMMOCTBIO, HO TIPY 3TOM CBSI3aH C JIy4eBOU
Harpy3koii, 0COOEHHO 3HAYMMOM TPy UCCIEI0BAaHUM BCETO

MedxcpebepHoie mbluilbl.

Ilayuenm, 47 aem, ¢ duaeno3om 6oneznu Ilomne, 3ano003peHHbIM HA OCHO-
eanuu ampoghuu no08300UIHO-NOSCHUMHOU U ma306oi obaacmu. Ilpedcmas-
ASH0M UHMepec hPOHManbHble cpe3bl, N0380As0UiUe 60Nee YeMKO BU3YallU-
3Upoeams onpeodeneHHvle ePYNNbI MbllY, HaAnpumep Mmemcpedephoie,
COXpaHHbvle y 0aHHO20 nayuenma (cmpeixka)

Ilocredcmeus noauomueauma.

Kenwuna, 58 rem, o6pamuaacs ¢ scanrobamu Ha 604b 8 NOACHUYHOLL 004a-
CMuU, AcCOUUUPOBAHHYIO C YMEHbUUEHUEM 8bICOMbI HO360HO4HO020 cmoaba. Ha
MPT epyonoeo u hoschuunoeo omdenoe nozeonounuxa (T2-umnynscras
nocaedogamenbHOCMb, AKCUANbHBLI cpe3 — nesblii gepxHull keadpanm, T1-
UMRYAbCHASL NOCAE008AMENbHOCMb, NAPACASUMMANbHYIIL CPe3 — Cnpasa)
6bl61€MCsi HeOOHOPOOHOE NOPAYCeHUe MbIUY, GbINPIMASIOUUX CRUHY, U
DOMAMOPHBIX MblUlY, CRUHbL HA NOSCHUYHOM YPOBHe 0e3 606/1e4eHus K8d-
OpamHbix MbluYy, ROACHUYbL U NOOB300UIHbIX MblULY. 3A0HSS ePYNNa Mbluly
weliHo-2pyoHoeo yposHs coxparera. Ilpu nposedenuu MPT moiuy / MPT
eceeo meaa (TI1-umnyavchas nocaedoeamenbHOCMyb, AKCUANbHBLI cpe3 —
e6blil HUNCHUL K8AOPAHM) ONpedeasiemcst COXPaAHeHHOCMb Mblull, npeonie-
Yuil, ROOB300UHBIX MblULY, U K8AOPAMHBIX MbIULL, NOSICHULbL, 8 MO 8PeMs. KaK
MYCKYAamypa OpiouH020 npecca (Kocvie U npsSmbie MbluLbl HCUBOMA, Mblill-
Ybl, BLINPAMASIOWUE CRUHY) NOPAJICeHa 6 3HavumenvHoil cmenenu. Ilpu
mujamensHoM cOope aHaMHe3a Y0anoch GblsICHUMb, 4Mo 8 803pacme 5 nem
nayueHmKa nepeHecaa noauomuesum 0e3 3HauuMo20 QYHKUUOHANBHO20
degpuyuma. C demcmea y Hee Habarooaemcs caabocms mulull, OPHOUIHORO
npecca, 4mo He NOMewano ee 08yM pooam Hymem Kecapeea ceHeHus..
JlanHblii npumep uaAOCmpupyem 8ajcHOCMb y4ema u COnOCmagAeHusi Kau-
Huveckux 0anHvix ¢ pezyassmamamu MPT oas npedomepaujeruss nocmaHos-
KU 0uub04H020 OUACHO3a MUORAMUU HA OCHOBAHUU NOCACOCMBUIL He8PO0-
2U1ecK020 3a001e8aHUsl.

tena. [locnenHee 0OCTOSITENLCTBO TPEOYET 0COOOr0 BHUMA-
HUS B CBSI3M C TEM, UTO JIO CHX ITOp HET eIMHOTO MHCHMS
OTHOCUTEJILHO CBSI3W MEXKITy OHKOJIOTMUECKMMU N3MEHEHH -
SIMHA Y TIOBTOPHBIM OOJIydeHIEM, OCOOCHHO B CITyJasixX pas3-
BUTHSI HEOIUIA3MM MOJIOUHOM KeJIe3bl Y JIMII, KOTOPBIM
TIPOBOIWJIOCH MCCIICIOBAHNE BCEX OTIEIOB IIO3BOHOYHMKA
[1]. DTO HEOOXOAUMO YUUTHIBATH ITPU OOCIIEIOBAHUY JeTei
C MUOITIATUSIMM, HYKIAIOIINXCS B PErYSIPHOM 00CIeI0Ba-
HUU B CBSI3M C e(popMaIIisIMU IIO3BOHOYHMKA 1 JbIXaTeITb-
HBIMU OCJIOXXHEHUSIMU.

B HEKOTOPBIX CITELMATM3UPOBAHHBIX LIEHTPAX TSl aHa-
JI3a HapYIICHUS HOPMAJIBHOTO CTPOSHMST MBIIII] TaKXKe
HUCToNIb3yeTcsT axorpacdus MbpIl (Bo PpaHIMU METOI
MPaKTHIECKU HE UCTIONB3YeTCs ). DXOrpadust MBIIIIIT ITT03BO-
JIIET OMIPENEIINTD ITOCIIONHYIO Ae30PTaHM3aINI0 BHYTPHMBbI-
IICYHON apXUTEKTOHUKNA. MeTomI OTIMYIAeTCS TPYIOEMKO-
CTBIO, TPeOYeT BHICOKOKBATM(DUITMPOBAHHOTO TIEpCOHAJA,
a MTH(OPMATUBHOCTD PE3YJIBTaTOB 3aBUCUT OT JIOKAIM3AINN
(TTyOMHBI 3aJIeTaHusT) UCCISTYeMBIX MBITIIT [2—4].

Wcnons3oBanue MPT npu muomnaTtusix Hadyauaoch 00-
nmee 20 yer Ha3an. HecMmoTpst Ha TO, YTO OIICHWBAJINCH
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TOJIBKO OTHEIbHBIC, BBIOOPOYHBIC CETMEHTHI MBI, YK
MepBbIe UCCIeN0OBaHUS OOHAPYXWIN ITpeumyiiectBo MPT
rnepe CKaHMPYIOLMMU METOIMKAMH B paMKax BbISIBICHUS
paHHUX BHYTPUMBIIICYHBIX M3MeHeHHI. B KoHewHOM

Cemetinniii cayuaii muonamuu: MP-obcaedosanue u cpagnenue pe3yasma-
moe podcmeennuros. a — MPT moviwy ronowu 19 nem, ¢ wcarobamu na
YMepeHnyio caabocmsb @ 6edpax, 8bisguAa AMPOGUI0 Mblull, nepeoHell epyn-
not 6edpa. Y 08yx cecmep Kaunuueckas kapmuna oonee msceras. A—E —
cepus akcuanvhvix cpe3o6 6 T1-umnyavchoill nociedogamenvsHocmu, Ha4u -
Has om AuYa u 3aKanvusas ooaacmoio masa. Boissnenvt xopouwio pazeumsie
2PYNNbL MbIULY, C 20MOEHHBIM CUSHAAOM 0e3 JCUPO8oil UHGuUAbMpayuu
enympu moiuiy. Ha yposHe wieu epyO0uno-KaouuuHo-cocyeUuoHble Mblulbl
He oOHapyxcusaromes (A, cmpenxa), u cocyobl uieu Haxo0amcs 6 Henocpeo-
cmeenHoM KoHmakme ¢ Koxceil. Takce evia6aeHo omcymemeaue 60abuux
u manvix epyonsix mviuy (B, cmpenxa), mpuyenca naeua caesa (C, cmpen-
Ka), 6orvuux seoouunvix mouuy, (D, E, cmpeaku), a cpednue seoduutvie
MUYl KOMPEHCAMOPHO 2UNepmpouposansi; 6 — cepus aKcUuanbHvixX
cpe306 6 T1-umnyavcroit nocaedosamenvhocmu 6epxmell u cpedneti mpemu
6eopa cona (F, G) u omya (H, 1). Y coina npu coxpanennoii pacuyuu obna-
DYIUCEHO NOAHOEe BHYMPUMbIUEUHOE JCUPOBOe 3aMeljeHue AamepaibHbix,
NPOMENCYMOUHBIX U MEOUANbHBIX WUPOKUX Mbluiy, 6edep (Mercuri 1V), é mo
8pemMsi KaK 6 npsamoil mviuiye 6e0pa u NOPMHSNCHOU MblulYe 8biA6AeHA
KOMReHcamopHas eunepmpous.

Ha yposre 3adnezo noxca 6edep y coina u omuya 0OHApysHceHbl cX0dCUe UsMe-
HeHUs1 8 8UOe JCUPOB020 NEPEPONCOeHUS BEPXHUX YHACHKOB 00eUX NOAYCYX0-
HCUNBHBIX MbIULY, U OAUHHBIX 201080K Oulenca bedpa caesa.

Jlannoiit npumep demorcmpupyem 8ajcHocms 06cnedo8anus poOCmeeHHUK08
nayuenma ¢ yeavlo yCmanosKu smuonamozenesa 3aboneséanus. lpuuuna
0anHOll MUONAMUU HeU38eCHHA

WUTOTE OBLIM BBIICICHBI CIIeU(pUIEeCKIe MaTTePHbBI MbI-
IIEYHBIX N3MEHEHNI, XapaKTepHBIE VTSI Pa3HBIX BapHaH-
TOB naTtoynioruu [4—14]. I1pu sTom nepBoHavaibHo MPT
MBI He TTOJTyIMJIa IMMMPOKOTO PACIIPOCTPAaHEHNS B THa-
THOCTHKE HEPBHO-MBIIIICYHOM ITATOJIOTUH 13-3a HEOOIb-
IIIOTO YMCJIa aHAJU3UPYEMBIX MBIIII] Ha YPOBHE OIHOTO
CerMeHTa, YTO CYIIECTBEHHO OTPAaHWUYMBAJIO €€ JUArHO-
CTUYECKHE BO3MOXHOCTH [15]. HoBbIe mepCrieKTUBLI OT-
KpBIBAJIUCh 110 Mepe pa3padbotku metona MPT Bcero Tena,
MOJYYMBIIIETO PACIIPOCTpaHEHWE B IIOCIemHUE 12 JIeT,
0co0eHHO B OHKOI0rH [16—20], 4T0 OBICTPO OTPA3HIIOCH
¥ Ha WCIOJIb30BaHUM JaHHON METOIWKM B Ka4eCTBE IO-
TIOJTHUTEIbHOM TIPU HEPBHO-MBIIIICIHOM TTATOJIOTUH.

CeromHs pa3paOb0TaHbI U IIPUBEICHBI B COOTBETCTBYIO-
IIUX PYKOBOICTBaX MeTommdecKre ocCHOBBI MPT mbrm /
MPT Bcero Tena, KpuTepuu aHaavM3a U MHTEPIIpeTallun
TIOJTy9aeMbIX Pe3YJIBTaTOB TP MOI03PEHNH Ha TIEPBUIHO-
MBIIIEYHYIO HACICACTBEHHYIO IaTOJIOTHIO.

Moka3anua ana MPT mbiwy / MPT mblwy Bcero mena

IMokazaaus mrst nposeneHuss MPT meimm / MPT
MBIIIII BCETO Tejla MOCTOSIHHO pacimmpsiorcs. CaMbIMu
pacnpoCTpaHEHHBIMU CUTYALIMSIMU, B KOTOPBIX TTOKa3aHO
ucnoab3oBaHue MPT, sBnsitorcsi:

— pa3BUTHUE Yy MAallMeHTa OYEBUIAHON MBbILLIEYHON
CUMNTOMATUKU. TIpy 3TOM He MOJyueHO OOBbEKTUBHBIX
TMAHHBIX, TOBOPSIIIINX O MBIIIEYHOM ITaTOIOTUH (0COOSHHO
MIpY HEYOCIUTEIBHBIX WITA HECTICITM(bUISCKIX PEe3yIBTaTax
MBbILIEYHOUN OMOICUM U TPU COMHUTEIBHBIX PE3YJibTa-
Tax). B aTuX ciayyasix ucciaeqoBaHde HANpaBieHO Ha BbI-
SIBJICHUE PACIIPOCTPAHEHHOCTU U3MEHEHUU U UX BbIpa-
JKEHHOCTH, a TakKe omnpenesieHre Haubosee U HauMeHee
MOpaXKeHHbIX TpyM Mbliil. [Tpy marosorunyeckomM mnpo-
1ecce, KIMHUYECKU OTpaHUYEHHOM OIHOM WJIM HECKOJIb-
KUMM MbliamMu, MPT yacto sBasieTcss €eIMHCTBEHHBIM
Cnoco0OM BU3yalu3aldu MOPaXXEHHBIX CTPYKTYp U CTe-
MEHU UX U3MEHEHUs (HalpuMep, 3aMelleHUs] XUPOBOK
TKaHbl0). KpoMe Toro, uccienoBaHue HarpaBieHO Ha BbI-
0GOp MBI, KOTOPYIO MOTEHLIUATIBHO MOXHO MCHOJIb30-
BaTb [IJIsI TOBTOPHOI OMOTICUM;

— HaJIM4ue MbILIEYHOM NMaTOJIOTUU, CUMIITOMbI KOTO-
pO¥i IIPEeAaroaaraloT y3KMI OUArHOCTUYECKUU ITOMCK.
B nannom ciyyae MPT momoraer omnpenenuTh maTTepH
pacrpeneseHus] MblLIEYHO BOBJIEYEHHOCTH, 0003HAYMB
COXpaHEHHbIE U TTOPa>K€HHbIE MBILLIILLI U CTENIEHb UX U3-
MmeHeHus1; MPT 11o3BoJigieT CylecTBEeHHO Cy3UTh Audde-
pPEHLMATBbHO-AUATHOCTUYECKUIA psij;

— TIOHO3peHMe Ha MUOTIATUIO BCIICACTBHE CTICIIM(DH-
YeCKOUM KIMHUYECKOW KapTUHBI, HO 0e3 OOHapyKeHUs
MEPBUYHO-MBIILIEYHOTO MAaTTEpHA IPU 3JIEKTPOMMUOIpa-
¢um (BMI'), a TakKe IIpU OTCYTCTBHH JOCTOBEPHBIX OMO-
Jjornueckux MapkepoB. MPT Mbliill mokazaHa ¢ LEJbIO
BBISIBJIEHUS TIPU3HAKOB, XapaKTEPHBIX 111 ONIPEAEIEHHOTO
TUIAa MUONATHUU, TPEOYIOIIErO MPOBEACHMUS OMOIICUN;

— MuoInarus y pedbeHKa, MoapOoCTKa WK IOHOILIU, YbH
PONCTBEHHUKM MOXKHBI ObITb OOCJIEIOBaHbI B paMKax
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MMOCTAaHOBKM AyarHo3a. M PT MBI MOXET ITOMOYb yCTa-
HOBUTb XapaKTep HacleI0BaHUS 3a001eBaHMSI, 1aXKe eCIu
W3MeHEeHUs OYyIyT BHISIBICHBI TOJBKO Y OTHOTO M3 POJCT-
BEHHUKOB;

— IWATHOCTHMPOBAHO (IIPEAITOIATacTCs) PEIKO BCTpeyda-
fo1asics maroyorust M. MPT MBI TPOBOIUTCS C 1ie-
JIBIO YTOUHEHUSI MaTTEPHA MOpakKeHMsI MBI BCETO Tea;

— JIMarHOCTUPOBAHO MEPBUYHO-MBIIIEUHOE 3a00J1e-
BaHMe, IUISI KOTOPOTO HEOOXOAUMO ONPEAEIUTD IaTTepH
pacmipeieieHusI U CTeTieHb ITopaskeHWs MBI BCETO Teja
JI0 BO3MOXXHOTI'O HavaJia Teparniuu;

— BBISIBJIEHO M3BECTHOE MBIIIEYHOEe 3a00JieBaHue,
IIJIsT KOTOPOTO HEOOXOIMMO OTIPEAEIUTh MTAaTTEPH pacripe-
NeJIEHUS Y CTETeHb IMOpaKeHUST MBIIIIIL BCETO TeJla, a TaK-
JKe aHaJIM3 U3MEHEHU I B MBITIIAX B IIPOLIECCE €CTECTBEH-
HOTO TeYeHMSI 00J1e3HN (0e3 JIeUeHNSI);

— JWarHO3 MalyeHTa YCTaHOBJIEH, ITIPOBOAUTCS Tepa-
nusi, MPT Mbiii mokasaHa Jajisi OLIEHKU COCTOSTHUSI MH-
TaKTHBIX HA MOMEHT OCMOTpPA MBIIIIIL;

— cJIydau HesICHOTO AUarHo3a, ITPU KOTOPBIX KOHCY-
JIMyM oOIlpelensieT HeoOXomumocTh IpoBeaeHusi MPT
MBI, KaK MTH(GOPMATUBHOM IS IOCTAHOBKM JIMArHo3a
METOIVKU.

Mpomokon uccnegoBaHus

o Tpebosanus k o6opydosanuio

BonbIIMHCTBO COBpeMEeHHBIX TOMOTPad OB ITO3BOJISTIOT
OCYIIECTBIISITh MCClIeMIOBaHME Bcero Tema. JJIs crapbix
MoJIeeil JaHHOE UCCIefOBAaHME BO3MOXKHO MPY HATNINU
TeJIECHOM KaTyIIKW, MHTETpUpOBaHHO B armapat. CoB-
pemeHHble MPT-anmmapatsl cHaOXeHbl HECKOJbKUMU

Houonamuueckas KaAMNMOKOPMUA.: onpe@eﬂeuue ceHe3a COCMoOsAHUA.

KaTyIIKaMH, COEIMHEHHBIMU JAPYT C IPYTOM (IS TOJTIOBBI
/ 1eu, TPyIHOM KJIIETKH, OPIOITHOM nmojioct 1 Hor). Cu-
cTeMa JIOJDKHA TTO3BOJISITh IIOKPBIBATh TOJIOBY, IICI0, TYJI0-
BUIIIE, a TAKXKe KOHEYHOCTH. boJIpImast 9acTh nucciaemoBa-
HU BCEro Tejla B OHKOJIOTUM WTHOPHUPYET BEPXHUE
KOHEUHOCTHU, YTO HEAOIyCTUMO Ipu mpoBeaeHun MPT
MBI, TAe TIeYH, MPEaIUIedbs M KUCTH TODKHBI OBITH
BKJTIOUEHBI B ICCIIeOBaHKe. B CBSI3M ¢ 3TUM TToTIIepevHOe
T10JIe He JOJIKHO OBITh CJIUIIKOM MajieHbKUM. [Tost ot 50
IIo 55 cM xBaTaeT ISt OOJIBPIIMHCTBA B3POCIIBIX MTAIIICHTOB.
s menuaTprmIecKoro KOHTMHIEHTA, B YaCTHOCTH JETEH
pocToM Hike 120 cM, Bce ammapaThl ITO3BOJISIIOT TIPOBO-
IIATH YIOBJIETBOPUTEIIBHOE 00C/IeI0OBaHNE.

[MoMumMo 00opymoOBaHYS, TSI ITPOBEICHUS aIeKBaTHOTO
HCCIICIOBAHUS PaTOIOTMYecKasi KOMaHIa JOJDKHA MMETh
OIIBIT PAOOTHI C TTAIMEHTAMU-MHBAIMAAMHA, KaK B3POCIIBIMH,
TaKk u JetbMu [21—23]. Jas mauueHToB, CTPaJaloIX Ibl-
XaTeJIbHOM HemocTaTouHOCThI0, MPT-1ccnenoBanme 10mK-
HO TIPOBOIUTHCS NCKITIOUUTETHHO B YCTPONCTBAX, UMEIOITNX
BEHTWISILIMOHHBIE TIPHOOPHI, U TIPY COOTIONCHNH YCIIOBUIA
aMarHeTH3Ma, a TakKe IIPY HAJIMINH JOCTYITHOM peaHnMa-
LIMOHHOI 1 aHECTE3NOJIOTUTIECKOI IIOMOIITHU, YTO TIO3BOJISI-
€T TPaHCIIOPTUPOBATh M KypHUPOBATh CJIOKHBIX TTAIIEHTOB
BO BpeMs ucciienoBaHus [21].

® Memooukxa obcaedosanus

[Ipn umccnemoBaHMSIX, HAIEJICHHBIX Ha BBISIBICHUC
COXpaHEHHBIX WJIM BOBJICYCHHBIX TPYIIT MBIIIIII, HEO0X0-
INMO IOCTaTOYHOE ITPOCTPAHCTBEHHOE pa3pelleHHeE.
[MpenmouTuTebHO, YTOOBI pa3Mep BOKCENIeH KaTyIIKu
6but OoT 6 70 15 mMm3. TommumHa cpe3oB, Kak MPaBUIIO,
IIOJDKHA COCTABIISITH OT 5 10 8 MM, a PacCTOSTHUAE MEXKITY

Kenwuna, 74 nem, Hanpasaena 6 omoenenue peHmeeHoepaguu 045 YMouHeHUs: HaAu4us CHOHMAHHO20 CHUMICEHUs 8blcombl meaa LS no3eonka u pewerus
60NpOCA 0 BO3MONCHOIL 6epmebponiacmuxe.

IIpeocmaenenvr MP(A—E)- u KT(F, E,G)-cpe3bi noschuuno2o ypogus. Buiseiena deoskosoenymas degpopmauus L5 nosgonia ¢ eunepcuenarom (A, cmpen-
Ka) om meaa nosgonka na nocaedogamenvhocmu STIR, umo nodmeepicoaem ceexcecms 00HAPYHCEHHIX USMEHEHULL.

Ha axcuanvhoix MP- u KT-cpesax onpedensemces scuposoe 3ameujerue 8 Mblulyax-pazeudamensx NOSACHUYHO20 YPOGHS @ gude eunepcueHana (08ouHas
CMpenKa) U CHUNCeHUs NAOMHOCMU CUCHAAA, COOMEeMCMEeHHO.

IIposedenue MPT mviuy / MPT 6ceeo mena HeobXo0umo 0as onpedenenust 03MONCHOL CEA3U KAMUMOKOPMUU U HCUPOBO2O 3aMeUleHUs Mblull, Y NAUUEHMKU,
He umeroujeil CUHOPOMA NAPKUHCOHUZMA.

Akcuanvnvie cpesvt ¢ yposua auya (H) do mazoeoeo omodena (N) 6bisi6as10m npeumyujecméeHHyr0 3auHmepeco8aHHOCMb aKCUANbHOU MYCKYAGmypbl HA
MopaKoamMoanrbHOM yposHe (Cmpeaku) ¢ Haauuuem acuMmempuu 8 NOACHUMHOM omoene: npaeas NPUBOOAWAs Mbluiya bedpa nomu NOAHOCMbIO 3ameule-
Ha JCUPoBoll MKAHbI0, M020a KaK 1e6as — COXPaHeHa 8 3HauumenvHo 6oavueli cmenenu (N, cmpeaka). Ha ypoere eepxne2o naeue6o2o nosca makdice
onpedensiemcs acumMmempu4Hoe Nopaxcerue 6 8ude 3aHUMePecoO8aHHOCMU NPABoLl 0eabMOBUOHOU MblULbI (CTPeKa).

Llenmpanvhvie cpesvr 6edep u eoneneit (O—T) makdice evias10m acummempuuroe nopasicerue moiuiy. Ha yposHe eoneneii onpedensiemcs 3Ha4UmMenNbHo
Oonbuias 3auHmMepPecoO8aHHOCNb Mblill, nepedHe2o A0Jicd, a MaKice MeOUANbHbIX 201080K UKPOHOICHBIX MbluY. AKCUANbHbLIL, aCUMMEemPUHbILL XapaKmep
nopax3cenus co cneyuguueckum pacnpedeseruem 6 epynnax moliiy onereil npednoaazaem ouasHo3 hayuo-cKany0-eymepasvHoil Molueuroil oucmpogduu,
Komopblil u Obi1 nodmeeprcoer 6 xode danvHeliuteco 00¢1e008aHUs
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Cayuaii 2eHepanru308aHHOL MbluleyHOI carabocmu.

Myxcuuna 20 rem npedssgasem #canobvl Ha BbIPANCEHHYIO YMOMASAEMOCHb
U 2eHepanu308aHHYI0 MbIUEHHYIO CAa00CMb NPU YMePeHHO NOBbIUEHHOM
yposre kpeamungpocpokunazvl (KOK).

Tlayuenm nanpaenen na MPT moiuy, / MPT 6ceco mena 6 pamkax viscHe-
HUs Imuonamoeene3a 3adoneeanus. Pexoncmpykyus ¢ppoHmanbHuix cpe3oe
welinoeo yposrs Ha T1-BH (A) o6napyscusaem HeobX00umocms UChonb30-
8anus y 0GHHO2O NAYUEHMA AMACMUYECK020 MEA0CA0NUCEHUS NOASL BUOUMO-
cmu He meHee 50 cm ¢ yeavlo nOAYHeHUs B03MONCHOCIU MUAMEeNbHO20 UC-
c1e008aHUsI GEPXHUX KOHeUHOcmell, KAK 6 AaKCUaabHblX, maxK U 60
DpOHMAanbHBIX NAOCKOCHAX.

IIpedcmasnenst pponmanvroie cpesvt T1- BH wieiinoeo, 2pyoHoeo u noscHuy-
Hoeo yposHeli (B); cHumku 6vicokoii uemkocmu u 6e3 apmeghaxkmos 0gudice-
HUS 2pYOHO20 YPOBHS NOAYHEHbL 8 Pe3YAbmame NO8MOPHbIX 3a0epiiceK Obixa-
Hus (breath hold).

Ananuz pponmanvroix cpezos 6 T1 u STIR, a makyce akcuanrvHoix cpesos
welinoeo yposrs Ha T1- BU evisieasiem evipaceHnyio aumpadenonamuro Ha
WeliHoM ypogHe cnpasa nood epyouHO-KAHUYHO-COCUEBUOHOU Mbluilell
(C, D, E, cmpeaku). Unas aumgpadenonamusi Ha OGHHOM yPO6He He onpede-
asemes.

Axcuanbhble cpezvl ab0omunarbHoeo yposus 6 pedxcume STIR obnapywcusa-
rom nogwvluenue cuenana (H, cmpenka).

MPT 6ceco meaa y 0annoeo nayuenma uckAO4aem namono2uo Moluly, 4ol
00BeM U CIMpyKmypa A6AAIOMCs HOPMAAbHLIMU, HO NPU IMOM 8biA6ASA U3Me-
HeHHble AuMpamuueckue y3avl, 4mo nompebogano npogedeHuss GUONCUU.
Pezyasmamut 6uoncuu noomeepouau 6o1e3nb Xo0xuckuna.

Jlannbiii npumep uanrocmpupyem 6ajicHoCmy KaaudUyuposaHHocmu pacuo-
n102a, komopoli unmepnpemupyem pezyasmamosl MPT, npasuasio ouenugasn
KaK cocmosiHue Molully, MaK u OKpyjicaroujue mKau u ece cmpyKmypol,
euzyanusupyemoie npu MPT

cpe3amu — oT 1 1o 2mm [21]. YeM TOHBIIIE aHATOMUYECKAs
CTPYKTypa, TEM MOILIIHEE TOKHO ObITh paspelieHue. Tax,
HOra MaJIeHbKOro peOeHKa, CTpaJalolIero MUOIaTHEM,
TpeOyeT OoJiblIEro paspelleHus, 4eM Oeapo B3pOCIOro
yenoBeka [22—24]. OO6ciemoBaHue HOKHO ITO3BOJISITH
aHaAJIM3UPOBATh MBIl OT BUCOYHOM 001aCTH 10 MEXOC-
HBIX MBILIL CTOTI.

3a HCKIIOYECHNEM BOCITAIMTEIbHBIX W3MEHEHUM,
MPUY BCEX NMTEPBUYHO-MbIILIEYHBIX 3a00JI€BAaHUSX UCTIOJb-
30BaHue T1-UMITyJIbCHOM MOCen0BaTEIbHOCTH SBJISIET-
cs1 0a30BOM METOAMKOI, IMO3BOJISIONIEH OIpenae/iuTh
MBIIIEUYHbIA 00BEM U BBISIBUTH ITPOLIEHT XXUPOBOM Jere-
Hepaluy MBIIIIeYHO! TKaHU. T2-UMITyJIbCHAS MOCIEI0-
BaTeslbHOCTh B ee Bapuauum STIR ¢ ompeneneHuem
XUPOBOU AereHepaluuu, Kak IMpaBUJIO, HUCIOJb3YeTCs
KaK JOMOJHUTEJbHAs METOAMKA, HAIPUMEDP MpPU HEOO-

XOIMMOCTHU OILIEHKHM IIPOTrPECCHPOBAHUS 3a00JICBAHMS
B IMHAMUKE.

MHbOpMAaTUBHBIM CPEe30M CUMTACTCSI aKCHAIbHBIN,
KOTOPBIA TIpM OOCIIEIOBAaHMU MaIllMeHTa C MBIIICYHON
MaTOJIOTHEl MOJDKEH OBITh CHeNIaH B IIEPBYIO OYEpElb.
Ecnu 11o3BoIsIeT COCTOSIHME MalleHTa M UMEETCS BpeMs,
MOXHO TIOJIYYuTb W (pOHTAJIbHBIC Cpe3bl. IlocimemHue
TIO3BOJISTIOT BBISIBUTH COITYTCTBYIOIINE aHOMAJIUH ITO3BO-
HOYHMKA 1 ¢ OOJIBIIIeI TOTHOCTHIO IIPOCMOTPETh HEKOTO-
phle TPYHITBI MBI [22, 23].

AKcUaTbHBIN 1 (PPOHTATIBHEIN CPe3Bl B ITOCICAYIONIEM
MOTYT OBITh CIPYIITMPOBAHEI VTSI TOCTPOSHMS M300pasKe-
HUSI BCETO TeJla B KOPOHAIBHOU ((ppOHTAIBHOM) IIOCKO-
ctr. JIJ1s ToTydeHNST KapTUHBI COCTOSTHUS TPYIHO KIIeT-
KM W OpIOITHON TIOJOCTH WCCIEeIOBAaHUE CJEayeT
MIPOBOINUTH C HECKOJIBKIUMH 33JePXKKAMU IbIXaHUS (eCITH
MaIllMeHT MOXET 3aJepXaTh ObIXaHHWe). DTO IT03BOJISIECT
TIOJTYIUTh N300paxkeHUsI 03 apTe(aKTOB OT IbIXaTeTbHBIX
NBVDKEHUMN.

00611125 IMIPOIOKUTEIFHOCTD UCCIICTOBAHMS CKIIAIbI-
BaeTCs U3 BpeMEeHH, HEOOXOIMMOTO TSI IIOJTydYeHHUS Kaxk-
IIOTO M3 Cpe30B (3TO 3aBHCHUT OT MOJCJIM aIrapara),
BpEeMEHM YKJIAIKU MalleHTa Ha CTOJI (KOTOPOE YBEJIMUM -
BaeTCs Ha MO3MHUX CTaIUSIX 3a00JIeBaHUS U TIPY HATTMIUN
MPUOOPETEHHBIX Ae(opMaIuii), HaTUINUS TbIXaTeIbHOM
HEIOCTATOYHOCTH (HaIlpuMep, TpeOyroleil BcoMora-
TEeJIbHOW JIETOYHOI BEHTWJISIIIUM BO BpeMs 00CiemoBa-
HUsI). BpeMs ncciaenoBaHust MOXeET YBEJIMIMUBATBCS, €CITN
MallMEHT BOJIHYETCS W HYXIAETCS B IOIOJHUTEIBHOM
pa3bsICHEHUM IIPOLIEIYyphI, a B clydyae OOCIeIOBaHMUS
IeTeil 9acTO MPUXOOUTCS YCIIOKAMBaTh peOCHKA U Taxe
TIPOBOIUTH cemauuio [23].

ObecnieyeHre TEXHUYECKON YacTM HCCIICIOBAHUS,
KOHTPOJIMPYEMOIT paaroIOTOM M MHXKEHEPAMM, SIBJISICTCS
TepBOOYEPEIHON 3amadeii TS IMTOTyIeHHST KaueCTBEHHBIX
CHUMKOB.

OCHOBbI UNMepnpemayuu pesynbmamos MPT

Hurepnperamusa MPT meimn / MPT Beero Tena He-
3aBHCHMO OT MCCIIeIYeMOIi 30HBI TPEOYeT TOCKOHATBHOTO
3HaHWS aHATOMMU MBITII. B nmeane pamnosor, mpoBomsi-
I UCCIICIOBAHMS, TOJDKEH OBITh CIIEITUATMICTOM I10 MBI-
IIEYHO-CKEJIETHON IATOJIOTUU WU HepOopagroIoroM,
CIIeIIATU3UPYIOIIMMCS Ha 3a00JIeBaHUSIX MBIIIIIL. 3a10-
TOM Ka4eCTBEHHOT'O OIMMCAHMS CHIMKOB SIBJIIETCSI COUE-
TaHHUE XOPOIIIETO YPOBHS IMOATOTOBKY PaIMOJIOTa U TEXHH -
YeCKOI OCHAIIIEHHOCTH.

XapakTep OIMCcaH’sI MaTTePHOB IIPX MUOIIATUN 3aBU-
CHUT OT KOJIMIECTBA 00CIICIOBAHHBIX MBIIIII, a TAKKE OT UM~
cJ1a 00CITeTOBAHHBIX MAIIMEHTOB C AaHAJIOTMYHOM TAaTOJIOTH-
i, YbM pe3yJIBTaThl 00CIeIOBAHMS MOKHO CTPYIIITPOBATS.
ITpu MemneHHO MMporpeccupyrommx ¢popmax 3a00IeBaHMS
W3MEHEHUSI MOTYT OBITh JOCTATOYHO Pa3HOOOpa3HBIMU
B 3aBHCHMOCTH OT CTaInu 00j1e3HU. B ciryyae ecm 6071e3Hb
XapaKTepHU3yeTCcs] HECKOJIBKUMHU MYTALMSIMM, U3MEHECHUS
B MBIIIIIIaX TAKKe MOTYT BapbHpPOBaTh. B ¢BsI3U ¢ 3TMIM 00B-
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eIMHEHNE pe3y/IbTaTOB aHAIM3a CXOMHBIX CITyJaeB MaleH-
TOB, 00CJIEIOBAHHBIX B HECKOJIbKMX CIIELIMAIM3UPOBAHHBIX
LIEHTpAaX, TTO3BOJISIET O0JIee TOUHO OIMCATh ITATTEPHBI, Xa-
paKkTepHBIe IS TOI VI MHOM maTojiornu [25].

Cpesbl (nocnegosamenbiocmu T1)

OcnoBamu ormicanusts MPT sasastrorcst T1-B3BeleH-
Hbele n3oopaxkenus (T1-BU), momydeHHBIC Ha aKCHATBHBIX
" (ppOHTATBHEBIX Cpe3ax.

BrimensioT ciemyromniie 0COOCHHOCTH UCCIICAOBAHMSI.

Hedocmarougue moruuot uau epynnot motuy. I11pu Heko-
TOPBIX TTATOJIOTUSX HAOTIODACTCSI aMUOIIIA3UST — OTCYTCT-
BUE BO3MOXHOCTU BU3YAJIM3ALIMU OLHOW WJIA HECKOJIBKUX
MbII. B mTaHHOM ciTydae pedb He UAET O 3HAYUMOM KH-
POBOM 3aMEIICHWM MEBIIIIBI, B KOTOPOM COXpaHSIETCS
dacuus [26].

2Kupoeoe enympumoimeunoe 3amewenue. 3amenieHue
MBIIIIEYHOTO 00BbeMa XUPOM CBUICTCIBCTBYET B TIOJIB3Y
pa3pyIIeHNsI MBIIIICYHBIX BOJIOKOH. [1p1 3TOM ITepuMycKy-
JsipHast (hacIidsl BCerma OCTaeTCsI BUAMMOMN (COXpaHEH-
Hoif). CTereHb KMPOBOTO 3aMEIIeHUS OIICHUBACTCS Kadye-
CTBEHHO B KaXXIOW MBIIIIIE, HAYMHASI OT KeBaTCIbHBIX
MBIIIIIT ¥ 3aKaHYMBasi MBIIIIIIEH-pa3rudareaeM/crudatesieM
OOJIBIIIOTO TTasibIia HOTU. JIJISI 9TOM 1LIeTW MCTIOIB3YEeTCST
Kkinaccudmkaiysg Mercuri. I[TocmenHsIst mpencTaBIisieT Co-
6oii aganTupoBaHHyl0 MPT-Bepcuio kinaccudpukamuu
TOMOJEHCUTOMETPUM, TipeayoxeHHoir Goutallier
u Bernageau, 1o3BosIsIIoIIeit OLICHUTH CTEIICHD AeTeHepa-
muy Meimn rreda [27]. Mo xmaccmbumkaumm Mercuri
BoIIENIOT 4 crangun: | — HopwMma; 11 — xxupoBoe 3amernieHue
nuxe 30 %; 111 — xuposoe 3ameiienue 30—60 %; IV —
KUpoBoe 3amelieHue Oonbire 60 % [28]. st kaxmoit
MBIIIIEI TIPUHUMAETCSI B pacueT BECh MBIIIICIHBIN 00BEM.
DTO TEeMOHCTPUPYET BaXKHOCTDH TOJIHOTO WMCCJICIOBAHUS
KaXXIIOI MBIIIIIIEI, a HE €e cpe3a Ha YPOBHE CpeIHEH TPETH,
KaK, K COXaJIeHUIO0, IpejiaraloT HEKOTophbie aBTOpPHI [15].
JIuist 6oJ1ee TOYHOM rpagallMi HEKOTOPBIX MBILILI 1O Kjac-
cudukaumm Mercuri IpenmnmouTuTeIbHee (PPOHTATBHBIN
cpe3, HeXXeI aKCUabHBbIH [21].

O6sem murunpt. HexoTophie MBITIIIBI XapaKTepU3YIOT-
cs yBeIMYeHHEM o0beMa. B ciaydae OTCyTCTBUS MU TIO-
BPEXICHUS OMHOM M3 MBI BO3MOXHO YBEJIMYCHUE
00BbeMa COCeTHUX MBIIIIL — TaK Ha3bIBacMasi KOMIICHCA-
LIMOHHAsA Tuneptpodusi. MplllleyHbIE 00BEM MOXET
YMEHBIIATECS B PE3YyJbTaTe XXUPOBOTO 3aMEIICHHUS
i 0e3 OTJIOXKEHMS XKuUpa. BeIpaskeHHBIE, paciipocTpa-
HEHHBIC aTPO(HWM OYCHb YAaCTO HAOJIOMAIOTCS Y JdeTei
[23]. ITpu ananu3e MPT pebGeHka, meast aKIleHT Ha CTe-
IIEHU BHYTPHUMBIIIIEYHOTO XHPOBOTO 3aMEIICHMUS,
a He Ha O00BeMEe MBIIIIIBI WA TUCIIPOIIOPLINU 00bheMa
MBI OTHOM 30HBI, KaK 3TO IIPOMCXOMUT IIPH OIMMCAHNU
MPT B3pocibiX, XapakTepu3ys CyMMapHBbIil IIaTTEpH,
MOKHO HE 00paTUTh BHMMaHME Ha TTOPaKeHHBIE MBIIIIIIBL.
Crnemyer TOMHHUTH, 4TO pedepeHTHBIX HOPMATHUBHBIX
3HAYEHUI 00beMa 11 KOHKPETHBIX MbIIIILL B 3aBUCUMO-
CTH OT BO3pacTa M moJyia HeT. HacTopaxkuBarommM Ipu-

Konnaeenonamus VI muna.

Tayuenm, 27 nem, Habaooaemcs 8 CREYUANUZUPOBAHHOM HEPEHO-Mblillet~
HOM UeHmpe ¢ 0emcKo20 603pacma. Y He2o GbisA6As0M GbipaANCEHHbIE pem -
PAKUUU N0KMEBbIX U KOACHHBIX CYCMABO8, CKOAUO3 2PYOO-NOACHUMHO20
omadena u dvixamenwvuyio Hedocmamournocms. MPT eéceco mena npogedena
6 NONOJICEHUU NAUUCHMA NeXCA HA CRUHE C 3aNPOKUHYMbIMU DYKAMU U HO-
NYCOHYMBIMU KOACHIMU — eOUHCMEEHHOM NOAONCEHUU, B03MONCHOM OAS
nayuenma 6 MP-momoepaghe. Ilpusedenst gpponmanvhvie cpesot 6 T1-um-
NYAbCHOU NOCA008AMENLHOCMU, HA KOMOPbIX ONPEOeAsiemcs 3HAUUMEAbHOe
Judy3roe 6HymMpUMbLULEHHOE HCUPOBOE 3aMeUleHUe.

s noayuenus KavecmeeHHo2o U300paxcenust nNpo6eoeHsl AKCUANbHbIE CPe-
36t 6 T1-umnynscHoli nocaedosamenvHocmi NepneHOUKYASPHO 0cu 6e0peHHOI
kocmu. Ha dannom axcuansHom cpese 6edpa 6visa6aeH0 3HaUUMeNbHOe Yée-
AuxeHue 00semMa NOOK0NCHO-JcUupoeoll kaemuamiu. [pynnel Moy umerom
cReyupuUUecKyo meKcmypy ¢ COXpaHeHUuemM YeHmMpPAaibHo20 006eMa Mblillbl,
Yell CUSHAA COOMBemMcmeEyem NPAKmMu4ecKy HOPMAAbHOIM NOKA3AMENIM
(cmpeaku). Takas kapmuHa 8osaekaem noumu éce Mvluilbl 6edpa 3a UCKAH-
uenuem m. gracilis, umo cozoaem 3ghghexm «mueposoii» okpacku (Tiger like).
CouemaHue KAUHUHECKOU KAPMUHbL U CReUUPUHECK020 «MUPO6020» NaAM-
mepHa 6 Haubonbuwiell cmeneHyu coomgemcmeyem namoao2uu Koiiazena
VI muna (6oae3ne Yavpuxa, usu bemaema)

3HAKOM SIBJISICTCS JIOKAIbHAsI MBIIIICIHAS TUCITPOITOPIIM -
OHAJIBHOCTb.

Cummempuurnocmo nopaxcenus. BaxHbrit opueHTHPY-
IO MOMEHT B aHaiude MPT Mbln 3akirodaercs
B CUMMETPUYHOCTH I aCUMMETPUYHOCTH TTOPaKCHMUSI.
Tak, ¢ammo-cKamyao-ryMmepaibHbIe MBIIIICIHBIC TUCTPO-
¢um, a TakKe HEKOTOPHIE MOSICHO-KOHEUYHOCTHBIC MBI-
mevyHble auctpodun (Hanpumep, LGMD 2L wim aHOK-
TaMUH 5) XapaKTepH3yIOTCS KpailHe acHMMETPUIHBIM
narrepHoM [25]. HeobxogmuMo obpaiiaTe BHUMaHKE Ha TO,
HACKOJIBKO aCMMMETPHUS SIBJIIETCSI pacIpOCTPaHEHHOIM,
TaK Kak B pse cayJ9acB, HAIIpUMep IIPU OMHOCTOPOHHEH
aTpodum TOJBKO MBbIIIILL SI3bIKA, MATOJIOTUSI MOXET ObITh
CBsI3aHA HE C MUOIATHUEH, a C IeHePBAIIMOHHBIMHU M3Me-
HEHUSIMM B pe3yJIbTaTe TTOBPEKICHUSI HEPBa, 9YTO MOXET
COUTH C TOJKY MPY OTCYTCTBMU HAIUIEKAIIIETO OITBITA.

Tun enympumotueunoii de3opeanuzauuu, uiu mexKcmypa
Mmotuwypt. T1py HEKOTOPBIX, PENKO BCTpevarolmmxcs 3a60-
JICBAaHUSX BHYTPUMBIIIIEYHBIE M3MEHEHUSI MOTYT OTJIM-
4yaThCsl BLICOKOM crieliupuyHoCcThI0. Hanpumep, Habmo0-
JIaeMblIe SIpKHe N3MEHEHMS IIPH ITaTOJIOTHH KojutareHa VI
THIIa OOWHAKOBBI KaK y B3POCIHBIX, TaK W Y IeTeil,
HO TIPY 3TOM YYBCTBUTEIBLHOCTD M CITEIIU(PUIHOCTD 3TUX
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W3MEHEHMI 10 CHX ITIOp CTPOTO He ompenesieHa. [1pu maH-
HOM 3a00JIeBAaHMM B MBIIIIAX HAOIIOMAIOT «TUTPOBHII»
MMaTTepH U3MEHEHUI ¢ COXpaHEHNEM LIEHTPAJIBHOTO BHY-
TPUMBIIIIETHOTO 00beMa, OOHAPYKMBAEMBII ITPAKTHIECKI
B KaXXI0¥1 MBIIIIIIE, HO MMEIOIINI pa3HYIO CTEIICHD TIpe-
CTaBJICHHOCTH B 3aBUICMMOCTH OT CTAIWU M TSKECTH 3200-
nesanud [12, 23]. IIpu apyrux 3a00JjieBaHUSIX XHUPOBOE
3aMellIeHNe TaKXKe MOXET OBITh BEChbMa CICIIM(DUIHEBIM.
Tem He MeHee B OTHOIIIEHUM Pa3HBIX ITATOJIOTUM UMEETCS
CYIIECTBECHHBIN Te(PULINT B CPAaBHUTEILHBIX MUKPOCKOITH -
YeCKUX YW MaKPOCKOIMYECKUX pPe3yJbTaTaXx W ITaHHBIX
MPT.

Opmoneduyeckue Hapyuenus MOTYT OBITh aCCOLIMUPO-
BaHBI C OCHOBHBEIM 3a00JIeBaHNEM 1 BTOPMYHO BOBJICKATH
OmzIekale MBIIIIEL. PaHee cylmecTByiomass opTore-
IJecKasl MaToJIOTHSl He IOJDKHA YITyCKAaThCs W3 BUIA.
KrraccmaeckM mpruMepoM CITYKUT HaJTNIKe TeTeHepaTHB-
HBIX U3MEHEHWI CYCTaBOB Y MOXIIOTO YeJIOBeKa, HAIIPH-
Mep OMapTpO3 MM KOKCApTPO3, KOTOPHIE MOTYT OBITH
COIIPSDKEHBI C YMEHBIIICHHEM 00beMa M BHYTPUMEIIICY-
HBIM XAPOBBIM 3aMEIIIEHHEM MBIIIII, YIACTBYIOIIMX B IO~
BIDKHOCTH 3THX CycTaBoB. [IpoTe3npoBaHe MOXET TaKXKe
COITPOBOXIATHCS MBIIIICYHBIMIA N3MEHEHUSIMU B PE3YJITh-
TaTe XUPyprudecKoro MOBPEXKICHMUS YUIN BCIICICTBUE U3-
MEHEHMS NaTTepHa ABIDKeHUs. B cirydasx oOHapyKeHMS
ITaTOJIOTUH OTHOM MBIIIIIBI WJIV OTIETHHOM OTpaHMICHHOM
MBIIIICYHOM TPYIIIIBI, HE COOTBETCTBYIOIICH 0XMIaeMOMY
MMOTIaTUYECKOMY ITaTTePHY, TPeOyeTCsl yTOUHEHUE CBSI3U
JMAHHBIX U3MEHEHMI ¢ 00pa30M XKMU3HU 1 ITpodeccruoHab-
HBIMU 3aHSITUSIMHU TIallMeHTa (HaImpuMep, IIPU XapaKTep-
HBIX M3MEHEHMSIX MBIIII U CYCTaBOB y (DYyTOOIMCTOB).
BreigBieHne y meteil aHKMIO3a WJIM WHOTO CYCTaBHOTO
nmedekTa B COUeTaHMU C OTCYTCTBHEM WJIM HapyIIeHUEeM
TPOGUKN OKPYKAFOIINX MBIIIIIT CJTY>KUT ITOBOIOM 32110103~
pUTH apTporpuios [29].

CrenyeT TakkKe YIMTHIBATH BO3MOXHEIC Hegpoaozuye-
CKue npuuunbl NI3MCHECHUN B MBIIIIIAX, OCOOCHHO KOTma
TOIorpacMIecKr MMeeTCsl BEICOKAsI BEPOSITHOCTD ITOpa-
KEeHUsI KOpelllka WA CTBOJIA COOTBETCTBYIOIIETO HepBa
[30]. Yare Bcero peyb UAET O MOCISICTBUSIX XPOHMICCKOM
pPaTuKyIOTIaTUH.

Jepopmauuu no3éonounuxa v VX BINSHAE Ha OpraHbl
TPYAHOI ¥ OPIOIIHO IMOJOCTH.

Pemum STIR u T2 ¢ ycunexuem curHana ¢ Huposoil mKanu

VYKa3zaHHBIE PEXUMBI TTIO3BOJISIIOT BEISIBUTH aHOMAJIb-
HOE colepKaHNe BOIBI B MBIIIIIaX. Peub uuer o moBkIIIe-
HUU cUTHAajA. JIaHHBIIA TPU3HAK He SIBJISCTCS CrielMDud-
HBIM ¥ MOXET BCTpeYaThCsd IIPH BOCIAJCHHUU
(TTommuMmo3nT), AeHepBanuu (pokKambHaAsT HEMpPOaTHs),
aKTUBHOM IIATOJIOTMYECKOM IIpollecce IPU HEKOTOPHIX
Muonatusax (dalmo-cKamyiao-ryMmepaibHas MHOIATHS,
MHOTOHUYECKIE TUCTPOGUN).

Hnutepnperanug pexkuma STIR He MOXET MpOBOIUTH-
cs1 6e3 cpaBHeHus1 ¢ T1-BU, cmenaHHBIMM Ha TOM ke
ypoBHE. 30HBI XKUPOBOTO 3aMEIIIEHUS MBIIIIIIHI C JKPOBBIM

Mboiweunas ampogus.

Pebenok, 12 mecsauyes, cmpadarowuii 8DOHCOCHHOI MUONAMUEL HeU38ECMHOI
smuonoeuu. IIpedcmasnens hponmanshsie u axcuanvhoie cpesol 8 T1-um-
NYAbCHOU NOCAC008AMENBHOCHIU, HA KOMOPbIX BbIAEACHA BbIPANCCHHAS AMPO-
us pazauunvix epynn mouuy. Ha dannoi cmaouu pazeumus enympumol-
weUHoe JHCUposoe 3ameueHue He onpedensemcs, U Yemxo euoHa ougysHas
ampodghus motwy. Knaccughukauus ampoghuu no Mercuri na danHom smane
He npedcmagasiemcst 603MONCHOU

HaCBIIEHNEM OyOyT MMETh OYeHb HU3KWU CHTHAJ,
B TO BpeMs KaK B MBIIIIaX 0e3 XUPOBOTO 3aMEIICHUS
MOXET OOHAPYXKUBAThCSI CPABHUTEIBHO 00JIee OTYCTIIM-
BBII CUTHAJI, YTO HE CJIeAyeT paclieHMBaTh KaK aHOMAJIBHO
TIOBBIIIICHHBIN CUTHAI.

Ot1cyTrcTBUE CIEUM(PUIHOCTH W OTPAaHWUYCHHUS
MpY aHAJIM3€ TTOJIYICHHBIX TAaHHBIX HE ITOJDKHBI BIMSTH
Ha WCIIOJIb30BaHME MAHHBIX PeXUMOB. TaK, OHM MOTYT
TIPEIOCTaBUTh JOTIOJTHUTEIbHYIO MH(POPMAIIIO O BHEMBI-
IIEYHOI TTaTOJIOTUH (HEOILIAaCTUYECKOM, BOCTIAIMTEIBLHOIA,
MHQEKINOHHOM). JlaHHBIE PeXXUMBI aKTUBHO HCITOJIb3Y-
IOTCSI B KOCTHO-CYCTaBHOW pamuojornu Oojiee 20 et
¥ J0KAa3aJI CBOIO BEICOKYIO YYBCTBUTEIHHOCTb.

OKoHYamenbHad UHMepnpemayua nony4YeHHbiX AaHHbIX

OKkoHYaTeIbHAsI MHTEPIIPEeTAIUs TPeOyeT MPeaoCcTaB-
JICHWsI PaguoJIOTy KIMHUYECKMX, ITapaKIMHUYIECKUX
MAaHHBIX, a TaKXKe JMATrHOCTUYCCKMX IIPEHITOIOKCHUM
(cM. dopmy Ha c. 23). be3 3Toit mHGOpPMAIIUK 00BEM
HCCJIeIOBAaHMsI CTAHOBUTCS HEOOOCHOBAaHHO OOIIMPHBIM
W MOXET yTpauWBaTh OXMIAEMYIO OUAaTHOCTUYECKYIO
WHGOPMATUBHOCTb.

IIpn dopMupoBaHNN OKOHYATEIFHOTO 3aKITIOUYCHUS
B CyMMapHOii Tabnule, BKiItovalomeit 6oyee 100 MbIII,
OTHOCSIITNXCS K 9 aHATOMMYECKHM CyOperrioHaMm (CM. Tab-
JIAITY), YKa3bIBaeTCss MHMOOPMALIHS O TTOPakeHHBIX (3KIPO-
BOe 3amelneHue, atpoduu, nopeimeHne curHajga STIR)
¥ WHTAaKTHBIX MBIIINAX. 3aKIo4YeHUe, MPEACTaBICHHOE
B TaKOM BHIIE, B HEKOTOPBIX CIIy4asix CYIICCTBEHHO 00JIeT-
YaeT IIOCTAHOBKY OIMarHo3a, 0COOEHHO MPH COITOCTABIICHUN
C HaHHBIMM JIATEpaTypbl. B ompemeeHHbIX CUTYaIldsIX
MOKHO ONMPaThCs Ha CTAaHIAPTU3UPOBAHHBIC aJITOPUTMBI
NEMCTBUIA, HO OHH, KaK ITPABIJIO, KACAIOTCS TOJIHKO MBIIIILT
Hor [31].
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1 Heobo3HaueHHAS ITaTOJIOTHS
1 HoBbIe TeHEI
1 BpoxXneHHBIC MUOITATHMN:
] MronaTus LEHTPAIBHOTO CTePKHS
] meHTpOHYKJIeapHast MUOTIATHSI
] HeMaIMHOBAasI MUOIIATHS
L] MuodubpuuisipHble MUOTIATUH
U JucTanbHass MAOIIATHS
] MerieyHast auctpodus domeHHa
] Mermeynast aucrpodust bekkepa
] MeIieyHbie JUCTPODUN MOSICOB:
] raMMa-CcapKOTJIMKAHOITATHST
O LGMD2I
[ KabITanHOIIATHS
Ul mHas
1 BpoxmeHHBIC MbIIIeYHbIe muctpoduu (BM/I):
[ KoyutareHoImaTvm:

1 MeTtabonmaecKne MAOIIATHI
] DIMKOTeHO3HI:
[ IImkorenos 11 Tuna (6one3us [Momrre)
U] Imkorenos 111 Tumna (6ome3us Kopn)
[ IImkorenos V tumna (MakApms)
1 MHBIe TIIMKOTeHO3HI
O JIunmmnoo3s
1 MuTOXOHIpHUaTbHAS MUOTIATHSI
1 boire3anp XaHTHHTTOHA
] MEIIeYHBIe TTATOJIOTUH C TIPSUMYIIICCTBEHHOM
3aMHTEPECOBAHHOCTBIO aKCUATBHON MYCKYJIATypHI:
[ cBHcaroIasi rojioBa
] KaMIITOKOpMUS
1 BocmamureabHbIE MUOTIATHM:
] JlepMaTOMUO3UT
U [MomuMuro3uT
1 MHO3HUT ¢ BKITIIOYCHUSIMHI

IeHeTnyecKkoe 00CIETOBAHIE: Perpakunn

] Vippuxa MHuas naTonorusi:
U Betrema
] Masie BM/J],
Kinnnnyeckune naHHble:
buoncus: Bo3spacr ne6tora 3ab6osieBaHuUS: IMopaxkeHue cepaua:
Opa [Ouer
JlprxaTeabHas HeJOCTATOYHOCTE:
Yposerb KDK: Xonn6a 10 2 net: dpa [ Her Uma U wer
KorHutuBHbIN AeDULIAT:
Ckommo3s: (1 ma [ Her Oaa O wer

HMHubie aCCOIMMPOBAHHLIC ITATOJIOTUM:

YneH(bI) ceMbH (ceMelt), CTpamaroIe

JIBurareabHble PYHKLIUU

Teuenue 3a601eBaHM:

TeM 3Ke 3a00JIeBaHNEM:

Hannasie ODMI:

YTouHeHHe MaToJOrM| — pacnpeseieHue cia0oCTu:

Hacrosimiee neueHue:
Ll mer [ ma (yrogHure)

CiieflyeT OTMETUTD BaXXHOCTb 3HAHUS OITyOIMKOBaH-
HOM MHMOpMALMM O IpyINax MHalUeHTOB, B KOTOPOii
MpeACTaBjIeH BeCh CIIEKTP U3MEHEHUI MPU 0OCYXKIAEMBbIX
(hopmax maTosoruu, OT CaMbIX pAHHUX IO CAMBIX ITO3IHHUX,
M1 KOTOpasi OCHOBaHA Ha Pa3HbIX JOKA3aHHBIX MYTALIUSIX
B paMKax OJHOTro 3a00JieBaHMS WK, HA000POT, OIKUChIBA-
o1asi pa3Hble (DeHOTUIIMYECKUE MPU3HAKUA IIPU OJHOI
1 Toi Ke mytauu [21, 32, 33]. BaxkHbI TToTydyeHue U my-

OJIMKAIUS Pe3y/IbTaTOB 00CIeIOBAHMS HOBBIX ITALIMECHTOB,
MPOIIEAIINX TEHETUIECKOE M TUCTOJIOTHYECKOE NCCIIEI0-
BaHUSI, a TAKKe IeTaIbHOE OMcaHne TaHHBIX M P-uccie-
IOBaHUM C MPWIOXKEHNEM CHUMKOB B 3JICKTPOHHOI Bep-
cum cratpu. OmuMcaHWe KaKOTo-JIMOO OTHOTO YPOBHS
(HammpumMmep, Genmep, TOJICHE I TyJIOBHIIIA) HE COOTBET-
CTBYET METOOMICCKUM PEKOMEHAAIMSIM 1 MaJonH(popMa-
THBHO.
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Llenmponykaeapnas muonamus, 06ycaogaennas namonoeueti Ounamuna 2.
Pebenok, 3 nem, cmpadarowuii ueHmpoHyKaAeapHoi muonamueii ecredcmeue
anomanuu ounamuna 2. Cnesa npedcmaenet ghponmanshoiit cpe3 MPT moiuy
/ MPT s6cezo mena; cnpasa — akcuanvhvie cpesvt npeonaequii 6 T 1-umnyavce-
Holl nocaedosamensiocmu. Jlannas namono2us XapaKkmepuzyemes nopasice-
HUeM Mblull, npeonae4uil, 8 cs3U ¢ IMUM noae UCCAe008aHUs QONIUCHO BKAI0-
uamo U naedu, U npeonieyvs, a paspeuerue 00AHCHO Obimb 00CMAmMoUHbIM
0151 Ka4ecmeeHH020 ONUCAHUSI AMPOQUIL U JCUPOBOO 3AMEUeHUS

B rocnutane Raymond Poincaré (Garches) MPT
wmbim / MPT Bcero Tena mpoBoautcs ¢ 2003 ©. 1 ceromHs
exxeromHo obcienyercs ot 150 1o 200 HOBBIX TTAIUEHTOB.

ITo mepe mormManus poit MPT mermmr / MPT Bcero
TeJla OTMEUaeTcsl TEHAEHLIMS K 00J1ee YeTKOM MOCTaHOBKE
3afgauu 15 cneuvanucta mo MPT, uto noBbliiaeT kaue-
CTBO omnucaHusi cCHUMKOB. HakoruieHne coOCTBEHHOTO
OITBITA M YBEJIMYCHME YMCJIa 00CIeIOBAaHHBIX OOJIBHBIX,
a TakKe MYJbTUIMCLUMIUIMHAPHBINA MOAXOA K PELICHUIO
MMOCTABJICHHOM 3aIa4l YBEJTMYUBAIOT MH(GOPMATUBHOCTD
MPT-uccienoBaHust MbIIIL U BEPOSITHOCTb MOCTAHOBKM
MPaBUJIBHOTO TMArHO3a, CHUXKasl BpeMeHHbIe Y (PUHAHCO-
BbI€ 3aTpaThl. BOJbIIIYIO POJIb UTPAET PACCMOTPEHUE CITY-
YyaeB, BKJIIOYAIOIIUX OJHOPOJHbIE TPYIIMbl OOJbHBIX
C oMmpenesieHHOM MaToJIorhei, a TakKXKe COTPYAHUYECTBO
€BPOMNENCKUX KOMaHI ucciaeaoBaTesei, crneuajiu3upyro-
IIMXCST Ha HEPBHO-MBIIIICYHOM TTaToioruu [34].

MPT Bcero Tena Takke MOXET AaTh MHGOpPMALNIO,
MOATBEPXKIAIOLIYIO BOBJIEYEHUE CKEJETHOU MYCKYIaTyphl
M B CJIydyasiX OTCYTCTBUS SIBHOM MBILIEYHON MATOJOTUU.
Panuosior, cocTaBsiionInii 3aKji04eHue, 00s13aH AETATbHO
OIMCATh BbISIBJIEHHbIE BHEMbILIIEUHbIE U3MEHEHUST KaXKI0M
HUCCeA0BaHHON 00J1acTH, a TAKXK€ COPUEHTUPOBATH K-
HUILIMCTA B OTHOLLIEHUU BO3MOXXHOM 04aroBOil MaTOJIOTUH.

I1pu BeimonHenun MPT Bcero Tena Takke He ClaeayeT
MpeHeOperaTh FOJIOBHBIM CETMEHTOM Ha IIpeAMET MaTb(op-
Malnit WIm JeHKoanucTpouii, KOTOpbIE MOTYT OBITh aCCO-
LIMMPOBAHbI C BPOXKAEHHBIMU MBILIEUHBIMU JUCTPODUSIMU.

Conocmasnerue cmenexu Hcuposo2o nepepoxcoerus: u mviuteynoil ampoguu npu MPT eceeo mena na T1-BH u 6 pexcume STIR u T2 ¢ ycunrenuem cuena-
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JleBas

Mbpimmst

Iepennee noxe
Kuctb
3anHee Jioxe
MexpebepHbIe M.
TynoBuiie
MpbluI1BI-pa3rudaTenu
., Mbpluiibl-pa3rudarenan
TTosicHUYHBII
otzen / 00- INonB3nouTHast/MOSICHUYHAS M.
JIaCTh XKUBOTA
Mbl11I11IBI OPIOLITHOTO Mpecca
Bosnplas sironnyHas M.
CpenHsisi 1 MaJiast ITOIMYHast M.
MBIIIILIBI TA30BOTO THA
Tas JUIMHHBIA aIyKTOD

IpebGeHyaras Mbliiia/KOpoTKas
TIPUBOJSIIIAS MBIIIIIA

MnrotubuanbHblil TPAKT
YeTpIpexriiaBasi MbIIILA:

— npsiMas M. 6ezipa

— JaTepajibHasl ITUpoKasi M. benpa
— MeIualbHas IMpoKasi M. Genpa

— IIPOMEXYTOUYHASI IUPOKAst

M. Oeapa

Tonkast M.

benpo
TTopTHSXHAsT M.

MBbILILIBI, THHEPBUPYEMBbIE cela-
JIMIIHBIM HEPBOM:

— TIOJTyTIepeTIOHYAaTasl M.
— TIOJTYCYXOXWITbHAsT M.

— ourreric 6epa (KOPOTKasi TOJIOBKA /
IUTMHHASI TOJIOBKA)

MKpoHOXHas JaTepaibHasi/Meau -
aJIbHasi TOJIOBKA

KamGanoBuaHas M.

Tonenn TepenHsisi/3amHssi 60IbIIEOEPIIO-
Basi M.

Crubateny/pa3rudartenu naiblieB
TlepoHeanbHbIE M.
Kaxmast TpyIimma MBI MOXKET ObITh OLIEHEHA CIIEAYIOIIIM
o0pazoM:
HopmainbHOoe cOCTOSTHUE MBIIITITBI

MuHUMaIBHOE BOBJICYCHUE
‘YMepeHHOe BOBJICUEHHE

3HaunTEIbHOE BOBJICUEHME

IIpodonscenue mabauypl

Arpo- Arpo-
busa bus
IIpaBas JleBas IIpaBas JleBas IIpaBas
Or 0 50 Ot 0 10
+++ +++

3ona rumnepcurdana (3I'C)

1. MuHUMabHbBIE BHYTPUMBILICYHBIC ITIPU3HAKU TIIICPCUTHAJIA
2. B])Ipa)KCHHI)IC BHYTPUMBIIICYHELIC ITIPU3HAKHW T'IIICPCUTHAIA

3. 3HaYMTETLHO BbIPaXXK€HHbBIC BHYTPUMBIIICYHBIC ITPU3HAKN
TUIICpCUTHaIa
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