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Beeodenue. Cywecmeyem ybesicderue, umo 4acmov KpUNmMoeHHbiX INUAENCUL A8A8eMCs CAedCmeUeM MAA0POKYCHbIX HAPYUIeHUL KOpmu-
KQAbHOU apXumeKmoHuKu, 0UaeHOCMUKAa KOMOpbiX He 6ce20a 603MOICHA U3-3a HeOOCMYNHOCIU MACHUMHO-Dpe30HaHcHbiXx (M P) momoepa-
06 ¢ 8bicoKOIl UHOYKYUell MASHUMHO20 NOAA.

Ileanb uccaedosanus — onpedenerue ONMUMANbHBIX B03MOICHOCMEL HUSKOUHAYKmMuUHoU M P-cucmembl npu uzyasuzayuu maibghopmayuii
20/108H020 M032a y Oemell ¢ CUMNMOMAMUYECKUMU (POKANbHbIMU YOPMAMU FNUAENCUU.

Mamepuaavt u memoodot. [Ipoanasuzuposarst pe3yrbmamol MazHUMHo-pe3oHancHoi momoepaguu (MPT) eonogroeo mosea 24 nayuenmos,
npoxoouswIUx uccredosanue no no6ody mpyoHo N0O0AUUXCA AeHeHUI) UAU PapMaKope3sUCmeHmHbIX hopm POKAAbHOL SNUAeNncUull, acco-
YUUPOBAHHBIX C NOPOKOM PA3BUMUS 20106H020 Mo3ea, 6 omoesenuu MPT DI'BY3 «Llenmpanvhas demckas kaunuueckas 6oavhuya PMbA
Poccuu» 3a 2015—2017 ee. Bcem nayuenmam 6vira nposedena MPT 201061020 M0o32a no cmanoapmuomy pymunnomy npomokony. Oono-
B8PEMEHHO NPOBOOUNOCH O3HAKOMACHUE C 3aKAIOUYEHUEeM INUAENMON02A, OAHHbIMU NPe08apUMENbHbIX 8U0C0INEKMPOIHYeharoepapuueckux
MOHUMOPUH208 U onpedensncs Haubosee OnMUMANbHbIL BPOMOKO0A 8U3YAAU3AUUY 015 KAXHCOOTU KOHKpemHOU ghopmbl anuaencuu. Hccaedo-
8aHusi nposodurucy Ha momoepage «Aperto» (Hitachi Ltd., Anonus) ¢ nanpsaxcenuem maecnumnoeo noas 0,4 T, omkpoimoeo muna, ¢ uc-
N0Ab308aHUEM MeMOOUKU, NPUOAUICEHHOU K INUAENMUHECKOMY CKAHUPOBAHUIO, MOAWUHA CPe308 U uwiaea ckanuposanus — 3,0 u 3,5 mm
COOMBEeMCMBEHHO, C NPUMEHEHUEM CRelUudNbH020 NO3UUUOHUPOBAHUS CPe308 8 KOPOHAPHOU U akcuanvholl npoexyusx Ha T2-, T1-, STIR-,
FLAIR-636euenHbix u300pasicenusx, nepneHoOuKyAapHo U napaineabHo OAUHHOU 0CU 2UNNOKAMAA.

Pe3yasvmamot u 6v160061. Y 24 nayuenmog 6vis61eHbl CMPYKMYPHbIe USMEHeHUs, uMerouwue Helipopaduoioeuyeckue NpUu3HaKu aHoMAaiuil
Pazeumust 20106H020 M0324. Y 6cex NayUeHmog UsMeHeHUsl AcCOUUUPOBANUCH C MPYOHO NOOOAIOWUMUCS ACHEHUIO UAU PaPMAKOPe3UCeHM -
HbIMU (hopmamu hokanvHoll snusencuu. Bnepevie eviaenennvie anomanruu pazsumus ommeuensl y 10 nayuenmos, a 8 3 cayuasx usmeHeHus
0bHapyceHvl nocae paree nposedennvix MPT (6 mom uucae u Ha 8biCOKONOABHBIX ANNAPAMAX), Pe3yAbMambl KOMOPbIX OblAU NOICHOOMPU -
yamenvrvimu. Y 11 nayuenmoe ommeuenst dugghy3rvie anomanruu pazeumus 20108H020 M032d, 8 MOM HUCAe COUEMAHUsL CPA3Y HECKOAbKUX
2uno2eHemu4ecKux u ducniacmu4eckux namoaoeuii, y 13 — noaywaphoie u pecuoHapHvle HapyuieHus KOPMUKAAbHO20 PA36UMUsL, 8 MOM
yucie u poxatvHvle Kopmukanvhvle ducniasuu. Oouwuphsle yHU- U Ouramepanbhvle UsmeHenus Oblau XOpoulo pasauuuMsl npU PYMUHHOU
MPT. Memoduka, npubaudicerHas K npomoKonay SNUAeNMU4ecK020 CKAHUPOBAaHUs, 8 psode cayuaes no3eoauna 6osee 0emanbHo OYeHUms
nAOWA0U NOPANICEHUsL U BbIABUMb COYEMAHUe PA3MUYHbIX 6APUAHMO08 HaPYUleHUsl KOPMUKAAbHOU opeanuzayuu. B 7 cayuasx Hanpaeasouuil
duaeHo3, ycmanoeAeHHblll no pesyabmamam npedeapumenvhvlx MPT-uccaedosanuil, Obin usmeren nocae Uccae008anUs Ha 8bilCOKO- U Cy-
NepuHOYKMUGHbIX cucmemax. Y 2 nayuenmog uzmeHnenus 0blau Mai0@hoKyCHbIMU, He 8U3YAAUUPOBANUCH NO daHHbiM pymutHoi MPT u ume-
AU XapaKkmepHble NPU3HAKU ¢ OughghepeHyuanvHbiM poom PoKarbHas KopmukaivHas oucnaasus 11b/ouszsmbpuonsacmuyeckas netiposnu-
MeAUanbHAas onyxons/eaneauoeuoma. MeduobazarvHoie omoensi 6UCOUHBIX D0ell HEYO081emMBOPUMENbHO BU3YAAUIUPOBAAUCH HA NPeoMem
sepupuKkayuu MeaKoKaAubepHbvix OUCNAACMUYecKUX UsmMeHeHull. Imu nayuenmol (n = 12) videsenbl 8 omoeabHY0 epynny, u um 6ul1o
peKkomeH008aHo yenybaennoe o0caedosanue, eKawuarouee gvicokopaspeuiarouyio MPT no npomokoay snusenmuuecko20 CKaHUpo8aHus.

Karouesnle caosa: papmaxopesucmenmusie hopmsl PoKanbHOL INUAENCUU, INUAENIOEHHbIE NOPANCEHUs] 20108HO20 M032A, MACHUMHO-
DE30HAHCHAsi MOMO2Padust, HUBKOUHOYKMUBHbIL MOMO2paAg)

Jlas yumuposanus: Xarunoe B.C., Xoaun A.A., bakaesa b.P. u dp. Ocobennocmu oughgpeperyuanvHoil OUaeHOCMUKU SNUNENMOLEHHBIX
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Background. It has been suggested that the part of the cryptogenic epilepsies is a consequence of minor-foci disorders of cortical architecton-
ics, the diagnosis of which is not always possible due to the unavailability of MR-scanners with high magnetic induction.
Objective: determination of the best options of the low-field MRI-device for visualization of epileptogenic brain malformations in children with
symptomatic focal forms of epilepsy.
Materials and methods. Were analyzed MRI data of 24 children undergoing investigations regarding for difficult-to-treat or pharmacoresis-
tant forms of focal epilepsy in the Department of Magnetic-Resonance Tomography, Central Children Clinical Hospital of FMB Agency
of Russia at 2015—2017. All the patients underwent brain MRI according to standard routine protocol. Simultaneously we review conclusions
of epileptologist and the preliminary video-electroencefalographic monitoring data for determination of the optimal imaging protocol for every
specific form of epilepsy. For imaging of the epileptogenic brain lesion the MRI study was conducted on open-ended device “Aperto” (Hitachi
Ltd., Japan) of static magnetic field with the tension characteristics of 0.4 T. The thickness of the slices and the scan step was performed
at 3.0 and 3.5 mm (the maximum value of slice thickness and step due to the technical conditions of the used scanner without losing in signal-
to-noise ratio) with the use of special positioning of slices in the coronal and axial projections, T2, T1, STIR, FLAIR weighted images per-
pendicular and parallel to the long axis of the hippocampus.
Results and conclusion. In 24 patients were revealed structural brain changes that have neuroradiological signs of brain malformations. In all
the patients this changes were associated with difficult to treat and drug-resistant forms of focal epilepsy. The newly identified malformations
were observed in 10 patients, and in 3 cases the changes detected after previous MRI (including high-field MRI-devices) whose results were
false-negative. In 11 patients diffuse brain abnormalities had been revealed, including the combinations of several hypogenesis and dysplas-
tic pathologies. In 13 patients were marked different types of hemispheric and regional disorders of cortical development including focal corti-
cal dysplasia. Extensive unilateral and bilateral changes were clearly distinguishable on the routine MRI. The low-tension technique ap-
proximated to the epileptic scanning protocol in some cases allowed to assess the affected area and revealed the combination of different
variants of pathological cortical organization. In 7 cases the preliminary diagnosis based on the results of previous MRI studies including
high-field MRI-devices. In 2 of these patients this changes were minor-focal, not visualized according to the routine MRI protocol, and had
the differentiation characteristics between focal cortical dysplasia 11b/dysembryoplastic neuroepithelial tumor/ganglioglioma types. Disap-
pointing results of visualization of mesial-basal temporal lobe regions aimed to detect small-caliber intracortical formations were observed.
These patients contained a separate group of 12 children for whom extensive investigation which includes high-field MRI scan protocol on
epileptic program was recommended.

Key words: drug-resistant focal epilepsy, epileptogenic brain lesions, magnetic resonance imaging, low-field magnetic resonance scanner
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Bsepnexue

OOHapyxXeHMe OTBETCTBEHHOIO 3a pPeTMOHAapPHBIN
SIMJICIITOTeHE3 MOP(OJOrMIeCKOro cyocrpara B TKa-
HSIX TOJIOBHOTO MO3Ta C ITIOMOIIBIO Pa3TUIHBIX METOIOB
HEWpOBU3YaJHM3allMK IIMPOKO BOIILIO B KIMHUIECCKYIO
npakTuky B KoHle 80-x romoB XX BekKa. «30J0TBIM
CTaHIAPTOM» BHM3yaJM3allMM SIIMJICIITOTCHHBIX Cy0-
CTPaTOB SBJISIETCSI MATHUTHO-PE30HAHCHAsI TOMOTpadust
(MPT) ronosaoro mo3sra [1, 14]. Jlo HacTosIero Bpe-
MEHU oNlTUMajbHOU cuuTtaiacb MPT ¢ BeICOKUM pa3-
pemeHueM (MPT BP), BeimoaHeHHAs O IMPOTOKOIY

SIIICIITUYECKOTO CKaHMpOoBaHUS. ETo rmaBHBIMU CO-
CTABJISIOIIMMHU SIBIISUIMCHh HAIIPsSKeHUE MarHUTHOTO
noJist He MeHee 1,5 T, MUHMMaNbHAs TOJIIMHA Ccpe3a
(2 Mm) 1 mara ckanupoBaHus (0,1 MM), KOMOMHALIUH
Pa3IMIHBIX PEXKUMOB [JIST IOBBIIIIEHUS CIIEU(PUIHOCTH
U CIIeLIMaJIbHOE TUIIIIOKAMITAJIbHOE TTO3UIIMOHNPOBAHIE
Cpe30B WIs1 00JIee IeTaTbHOM BU3YyaInu3alli KOPTUKAIb-
HOW MJIACTUHKHU B TPYAHONOCTYIHBIX PETMOHAX MO3ra
[2, 3, 5]. TIpu HaAMYMU TAaKOTO MPOTOKOJIA B COYCTAHUM
¢ METOIUKAMMU TapaIeIbHOTO COOpa TaHHBIX ITPaKTHUIe-
CKM HUCKJIIOYeHA BO3MOXKHOCTH IIPOITYCTUTD JaxKe OYEHBb
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MeJIKOE TTOBPEXICHIE KOPTUKAIBHOM IIJIAaCTUHKHU, KOTO-
poe He BU3YATIU3UPYETCS IIPU PYTUHHBIX UCCIICIOBAHUSIX
1 MOXET CIIYXUTh IMIPUINHOU TSKEIbIX (hapMaKope3u-
CTEHTHBIX (DOPM CUMITOMATUYECKOI sruiencuu [1, 2,
7]. C BHeOpeHHEM 3THX METOAUK U IIOCTOSTHHBIM ITOBBI-
LIeHreM KadyecTBa U crieurduaHoct MP-n3o0pakeHuit
3HAYUTEJIIFHO BO3pOCia JOJISI CUMIITOMATHYECKMX (hopM
SIUJIETICUY, BU3YAIU3alMsI CTPYKTYPHON OCHOBEI KOTO-
PBIX OBbLIIA O 3TOTO HE BCErma BO3MOXHA M3-3a OTCYTCT-
BUS TEXHUUECKUX BO3MOXKHOCTEN WM CIIa00i1 OCBEIOM-
JIECHHOCTH MEIULIMHCKOTO MepcoHana 06 0COOEHHOCTIX
HEMPOpaauOJOTUIECKON KAaPTUHBI HEKOTOPBIX U3MEHE-
HUI, aCCOLMUPOBAHHBIX ¢ anuierncueii [16]. Mbl mocra-
paJINCh BBITIOJIHUTL PEKOMEHIALINY AHHOTALUU K ITATEHTY
A.A. AnuxaHoBa u coaBT. (2006) 110 BEICOKOMY pa3pe-
IIEeHWUIO B BU3YaJIN3alUN SIUJICITOTCHHBIX ITOpaKeHUI
[3]. B ToM umciie obpaiaay BHUMaHNAE Ha ONMMCAaHHBIE
B nocobuu MP-kputepuu noTeHUMaAIbLHO SMUJIETITOTeH-
HBIX TTopaxeHui. [1py onpeneseHUr MHIUBULYAJTIBHOTO
IIPOTOKOJIAa CKAHMPOBAHMS IO KOHKPETHOTO ITallieHTa
0oco0oe BHMMaHUE YACISUIM B3aMMOIEHCTBHIO CO CIie-
MUAIUCTAMU — SIMMJICTITOJIOTAMHM M MHTepIpeTaTopa-
MU pe3yJBTaTOB 3jieKTposHLedanorpaduu (33I). Bro
ITO3BOJIMJIO HAM CYIIECTBEHHO MOBBICUTH BO3MOXHOCTHU
HU3KOUHAYKTUBHOTO MP-TOoMorpada, nmmeromnierocs
B Hanuuuu B otaeneHun MPT ®OI'BY3 «llentpanb-
Has geTckas kinHudeckas 6oiapHuia PMBA Poccun»
(IOKB ®MFBA Poccumn). Hamre cooOiieHre akTyajlbHO
IJISI JETCKUX MEIUIIMHCKUX YIPEKISCHUM, TIe HET BO3-
MOXHOCTH IpoBeaeHust MPT ronoBHoro Mosra B pexume
SIMJICITUISCKOTO CKAHMPOBAHUS C COOJIIONEHEM BCEX

.

TpebOBaHUIM IIPOTOKOJIA, X HAIIPABJICHO HA MaKCHUMAaJIh-
HOE MCIIOJIb30BaHKE MOIITHOCTE! MMEIOIINXCS B HAIMINHI
aImaparoB.

Ieas nccaemoBanuss — orpeaeieHNE ONTUMAIBHOTO
nporokoysia MPT nipu srmtenicun Ha Tomorpade ¢ HU3Koit
WHOYKIIXEe MarHUTHOTO ITOJIS.

Mamepuanbl u Memopbl

IIpoananusupoBaHbl pe3yabraTel MPT rosoBHoro
Mo3Ta 24 MauuMeHTOB, NMPOXOAUBIIMX OOCJeqOBaHUE
10 TIOBOMIY TPYAHO ITOAIAIOIINXCS JICUSHUIO WM (hapma-
KOPE3UCTEHTHBIX (popM (DOKAJIBHOM SIMUIETICUN, aCCOIIU-
MPOBAHHBIX C [IOPOKOM Pa3BUTHSI TOJIOBHOTO MO3Ta, B OT-
nenenun MPT LIJIKB ®MBA Poccum 3a 2015—2017 T
Bo Bcex ciyyasix maureHThl ObLIM HallpaBJIeHbI HA UCCIE-
JIOBaHNE TOCJIe KOHCYIBTALIMU STUJISIITOJIOTa U TIpeIBa-
PUTEIBHO MpPOBeIeHHOro Buaeo-DDI-MoHUTOpUHTA,
C peKoMeHIalueil UCKIIYNUTh CTPYKTYPHYIO OCHOBY
SIUJIETITOreHe3a. AJITOPUTM MCCIIeIOBAHMS IIPEACTaBICH
Hixe (puc. 1). MPT npoBomwim Ha anmapare «Aperto»
(Hitachi Ltd., SIlmoHust) ¢ HanpsKeHUEeM MarHUTHOTO I10-
14 0,4 T, orkpbiToro Tumna. s BU3yanm3aluy roJIOBHOTO
MO3Tra Ha IIpeaMeT 3IMICHTOTeHHOTO TTOPasKEHMST TOIIIIH -
Ha CPe30B U IIara CKAaHUPOBAaHMSI OBLIM MAKCHMAJIBHO CO-
KpauieHs! 10 3,0 1 3,5 MM COOTBETCTBEHHO, 0€3 IoTepu
aZIeKBaTHBIX 3HAYCHUI ITapaMeTpOB CUTHAI/IIyM. B 3a-
BUCHUMOCTHU OT JIOKanu3auuu (pokyca mo gaHHbIM DO
WJIM TIPEeIBAaPUTEIbHO IMOJIYICHHBIX N300pakeHUM TIpH-
MEHSUIM CTaHIAPTHBIC PYTUHHBIC CPE3bl U CIICIMaIbHbBIC
C NMO3ULIMOHUPOBAHNEM B KOPOHAPHOM M aKCHAJIbHOM
npoekuusgx Ha T2-, T1-, STIR-, FLAIR-B3BemeHHbIX

AnropuT™ NpoOBeAeHNA MarHUTHO-PE30HAHCHOI TOMOrpaduy No NPOTOKOAY INUNENTUYECKOro CKAHMPOBaHUA /
Algorithm for magnetic resonance imaging according to epilepsy-specific MRI protocol

3anucb nauneHTa 0CYLLEeCTBNACTCA N0 BO3MOXHOCTU

anunentonorom / The appointment should be planned
by an epileptologist whenever possible

ToaroToBKa nauveHTa K anectesun / Patient preparation
for anesthesia

| 03HaKoMneHve ¢ pe3ynbTatamu pyTUHHOTO UCCefioBaHNA

| Analyzing the results of routine examination

Awanu3 pe3ynbTato 3neKTpo3HLedanorpaduyeckoro
MOHUTOPUHIA ANA NPULIENbHOTO MO3MLVOHIPOBAHUA /
Analyzing the results of electroencephalographic monitoring
for precise positioning

o

-

OnpegeneHve MHAMBIAYANbHOTO NPOTOKONA
CKaHUpoBaHMA AnA naumenta / Choosing an individual
scanning protocol for the patient

Y

CKaHMpoBaHWe C MHTEPAKTUBHBIM aHAN30M
npeABapuTENbHbIX AaHHbIX / Scanning with an interactive
analysis of preliminary data

Y

AHanu3 nonyyeHHbIX U306paxeHui + koppenauus
C AaHHbIMK SneKTpodHLedanorpaduu / Image analysis +
analyzing the correlation between the results of magnetic
resonance imaging and electroencephalography

Puc. 1. Areopumm npoeedenus maeHumHo-pe30HAHCHO MoMo2paduu nPpuU UCNOAL308AHUY HUBKOUHOYKMUGHOI MACHUMHO-DE30HAHCHOU CUCEMbl, KOMOpblil

NpUMeHsACs 8 pabome

Fig. 1. Algorithm for magnetic resonance imaging using a low-field magnetic resonance system, applied in this study
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Puc. 2. Cneyuanvhoe eunnokamnanshoe no3uyuonupoganue cpe3os T2-e3eeumennvix uzoopaxcenuii (BH) das 6onee demanvhoil éusyarusayuu KOpmukais-
HOU nAGCMUHKU MPYOHOOOCMYRHBIX 0451 PYMUHHO20 UCCAC008AHUS MEMNOPO-UHCYAAPHBIX PEUOHO8: A — NePReHOUKYAAPHO OAUHHOU OcU UnnoKamna (opu-
eHmup — GUCOUHbLI Po2 60K06020 JcenyoouKa); 6 — napanneavho OAUHHOU ocu eunnokamna. Toawuna cpe3a — 3 MM, MOAWUHA Wided CKAKUPOBAaHUsi — 3,5 MM,

nocaedosamenvrocmu T2-, STIR-, FLAIR-BH

Fig. 2. Special hippocampal positioning of slices of T2-weighted images (W) for a more detailed visualization of the cortical plate in the temporoinsular areas
that are hardly accessible during routine examination: a — perpendicular to the long axis of the hippocampus (the temporal horn of the lateral ventricle is used
as an orienting point); b — parallel to the long axis of the hippocampus. Slice thickness — 3 mm, pitch — 3.5 mm, sequences T2-, STIR-, FLAIR-W1T

n3o00paxeHusax (BN), mepneHOUKYISIPHO U apaJUIeIbHO
IJIMHHOW OCH TMIIIIOKamMIa (puc. 2).

I1pu nocTpoeHUU U300paKEHUIN B 9TUX IIIOCKOCTSIX
MBI PYKOBOJICTBOBAIMCH PEKOMEHIALIMSIMHU, ITPEIIOKEH-
HBIMU B aHHOTAlLMU K MaTeHTy A.A. AJluXxaHOBa U COaBT.
(2006) [3]. AHecTe3noa0rnYecKoe mocodue st 00e3IBK-
KMBaHUS MMallMeHTa (METOAMKA Ceaalliy CeBOMIyPaHOM)
BBITIOJTHSUTM HA aMarHUTHOM HapKO3HOM amrapate Blease
Frontlint MRI. KoHTpacTHOe ycrieHre MPOBOAVIIMN B TEX
CIIyJasix, Koraa ObLIO BRICKa3aHO IIPEATIONIOKEHHE O HEO-
IUTACTUYECKOM MJIM BOCITAIMTEIBHOM IIPOMCXOXICHUHN
BBISIBJICHHBIX U3MeHEeHU, npu HegaBHeM (30—60 MuH)
SIWICTITUYECKOM IpucTyme. [IprMeHsIn OMHOMOISIPHBII
U TIOJIYMOJISIDHBIN KOHTPACTHBIE IIPEIrapaThl B JO3UPOBKE
7,51 20 M.

Pe3ynbmambi

VY 24 manuenToB (9 ManpuuKoB, 15 neBouek) ObLTU
BBISIBJICHBI ITOTEHIIMAIBLHO SITUJICIITOTeHHBIE CTPYKTYP-
Hble U3MEHEHMSI, UMEIIINe HeUPOpPaaIuoIorudecKme
MMPpU3HAKM aHOMaJIMiI1 pa3BUTHS TOJIOBHOIO MO3Ta. Y BCeX
IMAIeHTOB U3MEHEHMST aCCOLIMMPOBAIMCH C TPYIHO IO~
MAIOIIMMUCS JICYSHHUIO MM (hapMaKOpPe3NUCTECHTHBIMU
dopmaMu (poKabHOI snuiericui. BriepBbie BBISIBIEHHBIE
aHOMAaJINY Pa3BUTHS ObUIM OTMeYeHHBI Y 10 manueHToB,
13 HUX Y 3 U3MEHEHUs ObLIM OOHApyXeHbI TTocJie paHee
MNPOBEICHHBIX HEMPOPATUOIOTUIECKUX UCCIEI0BAHUIA
(B TOM YMCJIe ¥ Ha BBICOKOITOJIbHBIX aIlapaTax), pe3yib-
TaThl KOTOPBIX OBLIN JIOXKHOOTPHUIIATEILHBIMHU (pHC. 3—5).
B nccnenyemoii rpymnie npesanupoBain 1udGy3HbIe co-
YyeTaHHbIE aHOMAJIMU Pa3BUTHUS TOJIOBHOTO MO3Ta, B TOM

YHCJIe COYETAaHUS CPa3y HECKOJIbKUX TUIIOTEHETUIECKIX
1 IUCIUIACTUYECKMX MATOJIOTUi Mo3Ta — y 11 manueHToB
(puc. 6). IlonyiiapHble ¥ perMOHAPHBIE, Pa3IMYHbIE BU-
IIbl HAPYILICHUSI KOPTUKAJIBHOTO Pa3BUTHUsI, B TOM YHCIIC
" poxanpHBIe KOpTHKaANBbHBIC uciuiazuu (PKJI), BcTpe-
YaJIuch B 1IeJioM y 13 manueHTOB. TepMUH «HapyIIeHUS
KOPTUKAJIBbHOTO Pa3BUTUS» B CBETE HU3KON MHIYKIINHU
MAarHUTHOTO MOJISI 1 HEBO3MOXHOCTHU JOCTOBEPHO BEpH-
uLIpOBaTh IPOUCXOXICHNE MaJIO(OKYCHBIX U3MEHEHMIA
KOPTUKAJIBHOU IMIACTUHKU MPEACTABIISIETCS HaM OoJiee
akTyanbHbIM [4]. B 17 cayyasx Bu3yanmn3auns BBISIBJICH-
HBIX aHOMAJIMU Pa3BUTHUS HE MPEACTaBJIsIIa OOJBIINX
TPYAHOCTEN Iaxe 1Mo JaHHbIM pyTMHHOW MPT ¢ Hanpsi-
keHreM MarHutHoro 1osist 0,4 T (cM. puc. 6). OGIMpHEBIE
YHU- U OujaTepaibHbIe NaTOJIOTUYECKUE U3MEHEHMS Obl-
JIM XOPOIIIO Pa3IMIMMBI IIPU PYTUHHOM HCCJICIOBAHNY,
MMPUMEHEHNE METOMUKH, IPUOIMKECHHOM K IIPOTOKOIY
SIWJIETITUYECKOTO CKAHUPOBAHUS, B PsIIe CIIydaeB I10-
3BOJIIUIO 00JIee IeTaJbHO OLICHUTD IIOIIAIN TTOPAKECHUS
U COYETaHME Pa3INYHBIX BApUAHTOB HApYIICHUS KOPTH-
KaJIbHOU opraHusaunu. [TogpoOHBIE pe3ysIbTaThl Uccie-
JIOBaHUS IIPeICTaBIeHBI B Ta0. 1.

MBI He oTMeYallu CYIEeCTBEHHBIX yaydlneHuin MP-
KapTUHBI 1UDOY3HBIX WX TOTYIIAPHBIX ITOPOKOB pa3-
BUTHS TOJIOBHOTO MO3Ta IIPU MIPUMEHEHUU METOIMKU,
MMPUOIKEHHON K MPOTOKOJIY SMUJIETITUISCKOTO CKa-
HupoBaHus. BMecte ¢ TeMm B 7 cily4yasix oHa I103BOJIMJIA
CYIIECTBEHHO M3MEHUTDH HAMIPABJISIOMINIA THarHo3 (I1o-
CTaBJICHHBIN T10 pe3yJIbraTaM IpoBeaeHHBIX paHee MPT)
1 TTI0-HOBOMY MHTEPIIPETUPOBATh paHee BHISBICHHBIC N3~
MEHEHUsI, OIMCaHHbIE KaK pe3UIyabHbIe MOCICICTBUS
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Puc. 3. Cpasnenue uzobpaicenuil ¢ HeKOPPEKMHbIM 8bINOAHEHUEM PYMUHHO20 NPOMOKOAA, NOAYHEHHBIX HA BbICOKOUHOYKMUBHBIX MACHUMHO-DE30HAHCHbIX
cucmemax, u u300padceHuil, ROAYHeHHbIX N0 MemoouKe, NPUOAUNICCHHOU K NPOMOKOAY INUANIMUHECK020 CKAHUPOBAHUS: A, 6 — UccAe008aHUe ¢ UHBEKYUOH-
HblM aHecmesuonoeueckum nocoouem. Ha axcuanvnovix cpezax 6 peacume T2-636eurentvix uzoopascenuii 1,5 T — gvipasicenHbie 0sueamenstvle apmegakmot,
uckaxcarouue u3oopasicenue U cHuxicaroujue duasHocmuyeckue 603moxchocmu. I[Ipednonojcumensro pecuoHapHas naxueupus — AUCCIHYedaius; 6, e —
uccaedosatue no memoouie, NPUOAUNCEHHOU K NPOMOKOAY dnusenmuteckoeo ckanuposanus (0,4 T), docmamouno ybedumensHo deMoHcmpupyem npu3na-
KU YHUAamMepanbHoi eemumeeandHyedauu; 0, e — MaeHUMHO-pe30HaAHCHAas momoepadus ¢ Hanpsaxcenuem noas 1,5 T, cpez — 5 mm, wae — 4 mm: Ha goue
«UHGDAHMUABHO20» PENAKCAYUOHHO20 RAMMEPHA 0M 0e1020 Geujecmaa 8bia6AsI0Mcs Heepydvle cybampoghuueckue UsMeHeHUs 8euecmea Mo3ed, Jic, 3 — Uc-
credoganue no memoouke, NPUOAUINCEHHOU K NPOMOKOAY snutenmuyeckoeo ckanupoganus (0,4 T): kopmukaivHas naacmunka UCMoH4eHda, no08epIIceHa
U30bIMOUHOL CKAAOMAMOCIU U XAPAKMEPU3Yemcs OUCeapMOHUMHBIM PUCYHKOM 60p030 — NPeonoaodcUumensHo OUuiamepanbias NOAUMUKPOUPUSL A0OHO-
MeMeHHbIX PecUOH08

Fig. 3. Comparison of images obtained with an incorrect routine protocol using high-field magnetic resonance systems and those obtained using a technique
similar to epilepsy scanning: a, 6 — examination with injectable anesthesia. Axial 1.5 T T2-weighted images show pronounced motion artifacts, distorting the
image and reducing diagnostic capabilities. Presumably regional pachygyria — lissencephaly; 6, e — examination using a technique similar to epilepsy scanning
(0.4 T) demonstrates signs of unilateral hemimegalencephaly; 0, e — 1.5 T magnetic resonance imaging (5 mm slice thickness, 4 mm pitch): mild subatrophic
changes of brain matter on the background of the infantile relaxation pattern of white matter; xc, 3 — examination using a technique similar to epilepsy scanning

0.4 T): thinned cortical plate with excessive folding and abnormal sulcus pattern — presumably bilateral polymicrogyria of the frontoparietal areas
4 . g 4 )L ) poly gy ) . D

TUITOKCUYECKM-UIIEMUIECKOTO ITOPaXKeHUSI WIIN TIepeHe-
CEeHHBIX HeliponHpexmii (puc. 3, 4, 7, 8). Hecodmonenue
HOPM IIPOTOKOJIA SIMIICHTUISCKOTO CKAHUPOBAHUS MO-
KT CYIIeCTBEHHO CHIKATh Ka4eCTBO M300pakeHU Jaxe
IIPY UCIIOJIb30BAaHUU CYIIEPKOHIYKTUBHBIX M P-cucrem.
OTX0mI OT KPUTEPUEB IIPOTOKOJIA TIPOMCXOIUT IO Pa3HBIM
NpUYMHAM; 10 HAIlMM HaOJI0AeHUSIM, HanboJjiee 4acThle
Mpo0JIeMBbl BOZHUKAIOT IIPA OTCYTCTBUU BO3MOXKHOCTEH
BBIIIOJTHEHUSI aleKBAaTHOTO O0E3IBIKMBAHMS TTalleHTA
1 HEOPEKHOM OTHOIIICHUY K MO3ULIMOHUPOBAHHUIO CPE30B.
Jlaxxe He3HaYNUTEIbHBIC IBUTATEIBHBIC apTe(aKThl MOTYT
3aMETHO MCKaXaTh M300paXeHUS U IeJIaloT IMpaKTHIe-
CKM HEBO3MOXHBIM OOHapyXeHUEe CTPYKTYPHBIX OCHOB
sawtenicum (cM. puc. 3a, 6). OCOOeHHOCTHU pejlaKkcall-
OHHBIX XapaKTEPUCTUK CTPYKTYPHO HE3PEIOTO MO3Ta,
c1aboe 3HAKOMCTBO CIICIIAAICTOB, MHTEPIIPETUPYIOIINX

unzoopaxenusi MPT, co BceMu TOHKOCTSIMU BU3yaInu3alin
CTPYKTYPHBIX SMTWJIETITOT€HHBIX MOPAXKEHUI TAKXKE MOTYT
HUBEJIMPOBATh MOLIHOCTY MUMEIOIIETOCS B HAUIMYMU 000-
pynoBaHus. Mcnonb30oBaHKe aieKBATHBIX BO3MOXHOCTEHN
HU3KOMHIYKTUBHOTO TOMOIpada B COUYETaHUM C IIPOBEIC-
HUEM TIIATEILHOM KOPPEISLINKY ¢ JaHHBIMUA Heipopu3no-
JIOTUYECKUX UCCIIeAOBaH, (DeHOMEHOJIOTHEN IPUCTYITOB
U KIMHUYECKUMU TMTPOSIBJICHUSIMUA TTOMOTLJIA HaM MOJYYUThb
M300paKeHus, TOCTAaTOYHBIC IJISI MHTEPIIPETAIlUM TeHe3a
u3MeHeHuit (cMm. puc. 3, 4, 7).

HenocToBepHble WK JIOXKHOOTPULIATEIbHbIE PE3YIb-
Tatel MPT 1 Ha3HaueHHAas Ha UX OCHOBAHWUM HeaJleKBaT-
Hasl Tepanusl MOCIYXUIN TTOBOAOM UIST (hOPMHUPOBAHUS
TSIKEJIOTO HEBPOJIOTMYECKOTrO Ae(UIINTAa B COYCTAHUU
¢ (hapMaKOpe3nCTEHTHOM dNUJIETICUEl Y HECKOJIBKMX Ta-
LIMEHTOB (CM. puc. 4, 8).
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Puc. 4. Cpasnenue uzobpadicenuil c Hapyuienuem nPomMoK0Aa SNUAENMUYECKO20 CKAHUPOBAHUSA, NOAYHEHHbIX HA CYNePUHOYKMUBHOU MACHUMHO-DE30HAHCHOU
cucmeme, u U300paxceruil, NOAYHeHHbIX N0 MemoouKe, NPUOAUNICEHHOU K NPOMOKOAY SNUlenmu4eckoeo ckaruposanus. 1o dannbim evicokopaspewarouyeil
MmaeHumuo-pe3onarncroi momoepagpuu (MPT) ¢ nanpaxcernuem noas 3 T, 6binoanenHoil N0 NPOMOKOAY INUAENMUYECKO20 CKAHUPOBAHUS NO MECHLY JCUmenb-
cmea, noay4eHo caedyroujee 3aKaloHerue: Kapmuna OunamepanbHoll y31080i cy03neHOUManbHol eemepomonuu 8 001acmu 3a0HUX U HUICHUX PO208 DOKO0BbIX
JHcenyoouKos; npUHAKU Me3UANbHO20 MeMNOPAnbHO20 cKaeposa cnpasa, acummempus (D <S) u degpopmayus cunnokamnos; acummempuuHas 6eHMpPUKy-
Aomeeanus (a, 0, 8, 2). Ilpu anaausze uzobpaxcenuil ommeuaromes: HenpaguAbHas ykaaoka nayuenma (0, e), 0gueamenvHvie apmepaKmol, HeKOPPeKmMHoe
no3uyuoHuposanue cpe3os. JJonorHumensHo onpedesaomes cenalceHHoCms cepo-6enoii dughgepernyuayuu nepedHux omoenos 1e6oil 8UCOUHoOl doau (a),
u36pauennblil pUCyHOK uzeuaun (0), oucniacmuyeckoe pacuiupenue 166020 60k06020 iceaydouxa (d). MPT no memoduke, npubausceHHOU K NPOMOKOAY
anunenmuueckoeo ckanuposanus (0,4 T), pecucmpupyem ceaadxcennocms cepo-6eaoii ouggepenyuayuu nepedHux omoenos A€ol 8UCOUHOU 00AU 8 PEHCUMAX
FLAIR- u STIR-636ewennbix uzoopasxicenuii (0, yc, 3), 10KaAbHOE YMOAUeHUe KOPMUKAAbHOU HAACMUHKY (3), 0e30p2anu308anHblil pUCYHOK 00pO30 U yMeHb-
weHue cunnokamna 6 obseme (ic). Hamenenus ne6oii 8ucouHoll doau pacyeHeHvl Kak ducnaacmuueckue

Fig. 4. Comparison of images obtained with an incorrect epilepsy scanning protocol using very high-field magnetic resonance systems and those obtained using
a technique similar to epilepsy scanning. High-resolution magnetic resonance imaging (MRI) with a field strength of 3 T performed using the epilepsy scanning
protocol at local health care institutions allowed to make the following conclusion: signs of bilateral nodular subependymal heterotopia in the area of posterior
and inferior horns of lateral ventricles; signs of right-sided mesial temporal sclerosis, hippocampal asymmetry (D <S) and deformation; asymmetric ventricu-
lomegaly (a, 0, 6, ¢). The analysis of the images revealed an improper patient positioning (6, e), motion artifacts, and incorrect slice positioning. It also de-
monstrated reduced gray-white matter differentiation in the anterior portions of the left temporal lobe (a), abnormal gyral pattern (6), and dysplastic dilation
of the left lateral ventricle (0). The 0.4 T MRI using the technique similar to epilepsy scanning shows reduced gray-white matter differentiation in the anterior
portions of the left temporal lobe on FLAIR- and STIR-weighted images (0, xc, 3), local thickening of the cortical plate (3), disorganized sulcus pattern, and
reduced hippocampal volume (xc). The changes in the left temporal lobe are considered dysplastic

IIpencraBiseM onucanue HaAOIIOAAEMOTO HAMU KJTH -
HUYECKOTO CIIydJasi.

Knunuyeckuii cnyyaii

Ilayuenmra C., 17 aem. luaeno3: demckuii yepedpano-
Hblll napaaut, cnacmu4eckas ounieeus, yMepeHHas Cmenemb
08UAMENbHBIX HAPYUEHUTL, CUMIIMOMAMUYECKAas (POKAAbHAS
SNUNENCUSA, YACIble NAPUUAAbHBIE NPUCIYNbL, KOCHUMUBHAS
HedocmamouHocmb yMepeHHoU cmeneHu. B 3 mec — debrom
NpUCMynos 6 sude 830pasuéanull, 3aKamvl8anus e1a3 npa-
60 cepuiinoeo xapakmepa do 60 pa3 é cymku. Ycmanoenen
OuaeH03 «NepuHamanbHoe NOPadceHue UeHMpPAalbHoOU HepeHo

cucmembl, cyoopoxcHblii cundpom». Ilo dannoim MPT — yme-
PeHHble ampoguuecKue usMeHeHUs 20106H020 Mo3ed. Jug-
geperyuanvHbiil duazHo3 nPoeoousU mexcody AeliKkooucmpo-
gueit, mybeposubim ckaepo3om, cunopomom Becma. Ilodbop
npomuBoCcyOopoNCHOl mepanuu — 06e3 CyuecmeeHH020 -
gexma. B mae 2000 2. enepsvie cocnumanruzuposana 6 Ncu-
xonesponoeuyeckoe omoenenue ILIJ/IKE @MBA Poccuu, 20e
ObL1 yCmaHoeaeH OUAeHO3 «OpeaHUUecKoe NOPpadceHue yeH-
MPanbHOll HePEHOU CUCIeMbl; CUMRMOMAMUYecKas Snu-
AencUsl; CA0JNCHble NAPUUANbHble NPpUcmynbl>. B darvHetiuem
HeoOdHoKpamHo npoxoduna obcaedosarnue 6 LIJIKb OMFEA
Poccuu, 6 cxemax aeuenus 6viau UCNOAB306AHB PA3AUYHBLE
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Puc. 5. Cneyuguueckue nammepnut gusyarusayuu, ecmpeuaiouuecs npu okansHoil kopmuxaavioll oucnaazuu (PK/) 11b u neiiponanvro-eauanvhbix
onyxonsax. Bepxuuii pso: e nesom 100H0-memenHom peeuote 6 pexcumax FLAIR- u STIR-e3gewennvix uzoopaxcenuii (BH) onpedensiemcs auneiirblii
MPAHCMAHMULHBLI NAMMEPH B8bICOK020 CUCHAAA, OKAHYUBAIOWULICS 8 KOPMUKAAbHOU naacmunke (a, 6). B pexcume STIR-BH (6) cuenan ananocuven ma-
Kosomy om Kopet. [Ipeonosoncumensro npusnaxu ©KJ I1b. B kopmukanvHoli naacmutke 3a0HeAamMepanbHbiX OMOea08 NPasoil BUCOYHOU 00U 8U3YANU3U-
pyemcs eupugopmHbLil nammepH @bicoko2o cuenana 6 T2-BHU, be3 npusnakos nepughoxanshoeo omeka, macc-apgexma u KOHMpacmuoeo ycuseHus (8, e).
Memoduxa, npubausicennas K NPOMOKOAY INUAENMUHECK020 CKAHUPOBAHUS, Onpedensiem mpey20abHYI0 KOHGUeypauuio 30HbL (0CHOBAHUE ee HAXO0OUMCcs
6 0a3a1bHOU MeMOPaHe Kopbl, a 6epXyulKa MpaHCMAHMUIIHO PACNPOCMPAHSIEMCs 8 CIMOPOHY BUCOYHO20 P02d NPAB020 O0K06020 JHceay0ouKa), ymo cozoaem
usobpaxcerue, noxoxcee Ha xeocm komemot (8). B pexcume STIR-BH uemko euzyasusupyemcs MeAKoKucmosnas cmpykmypa (8, ). JAuggepenyuansrotii
duazrHo3 npogoouacs mMexcoy OU3IMOPUONAACMUYECKOL HETIPOINUMEAUANbHOI onyxonbio/eaneauoeauomoti ({THI0/IT) u @KJI 11b. Huxcnuii psio: nokansHoe
ymoaujeHue KopmuKaibHoll RAACMUHKU CPeOHell U 8epxXHell U38UAUH A00HOL 004U, ceraxcusaroujee oughgeperyuayuro Ha cepoe u benoe seujecmeo (0). Tax-
Jce OMMeHarmest cocyoucmolil MampuKc U eOUHUUHble MeAKOKUCMO3Hble 8KatoueHus (0, e). Boisgaennvie uzmenenus Kkonmpacmompuyamenvusl. Ommeua-
emcesi mpey2oavbHas KOHGUeYypayus ouaea ¢ 0CHOBAHUEM 8 KOPMUKAAbHOI NAACMUHKEe ¢ PACNPOCMPAHEHUeM GePXYUIKU 8 CIMOPOHY 60K08020 Jceaydouka,
umo cozoaem u300padcerue, noXodxucee Ha XgoCH KoMembl. Yuumovleas Haiuyue cocyoucmoao Mmampukca, 0vi10 gbickazaHo npednonoxcerue o Haauuuu K]
11l muna (no kaaccugpuxayuu ILAE 2011 e.) ¢ dupgepenyuanvrvim ouaenozom JIH30/I'T

Fig. 5. Specific patterns observed in patients with focal cortical dysplasia (FCD) type I1b and neuronal glial tumors. Upper row: a linear transmantle hyperin-
tense signal ending in a cortical plate is detected in the left frontoparietal area on the FLAIR- and STIR-weighted images (W1) (a, 6). On the STIR-WI (6) the
signal is similar to that from the cortex. Presumably signs of FCD type I1b. The T2-WI demonstrates a gyriform hyperintense pattern with no signs of perifocal
edema, mass effect, and contrast enhancement in the cortical plate of the posterolateral portions of the right temporal lobe (s, 2). The technique, which is close
to the epilepsy scanning protocol, shows a triangular configuration of the area (its base is located in the cortical basement membrane, whereas the top spreads
through the mantle towards the temporal horn of the right lateral ventricle), which creates a pattern similar to a comet tail (). Microcystic structure is clearly
seen on STIR-WI (s, 2). The differential diagnosis was made between dysembryoplastic neuroepithelial tumor/ganglioglioma (DNET/GG) and FCD type I1b.
Lower row: local thickening of the cortical plate in the medial and superior frontal gyri, which reduces gray-white matter differentiation (0). Vascular matrix
and isolated microcystic inclusions are also observed (0, e). The changes detected are contrast-negative. The focus has a triangular configuration with its base
located in the cortical plate and its top spreading towards the lateral ventricle, which creates a pattern similar to a comet tail. Considering the presence of the
vascular matrix, we assumed that the patient has FCD type 111 (according to the ILAE 2011 classification) with a differential diagnosis of DNET/GG.

KOMOUHAYUU GHMUINUAENIMUYECKUX NPenapamos — 6e3 cy-
wecmeennoeo agpgpexma. B 2010 e. nposedena MPT zo-
/08H020 M0O32a HA ANNAPAMe ¢ HANPANCEHUEM MACHUMHO20
noas 3 T no npomoxosy snuienmu4ecko2o CKaHupo8aHus.
3anodo3pen nopok pazeumus 20108H020 M032a & gude pe-
SUOHAPHOU NAXUUPUU MeMeHHOU obaacmu caeea (cM. puc.
8a—e). Ilo pezyrvmamam uccredosanusi 6vi1a peKkomeHoosa-
Ha KOHCYAbMAUUs 8 KPYNHOM UeHmpe, CReyUau3upyouemcs
Ha AeHeHUU SNUACNCUU, NOAYHEHO 3aKAYeHUe: USMEHEHUs

6 3aMbLAOYHBIX OMOLAAX M032a MO2ym Obimb NPOSGACHUAMU
nocaedcmeuil uuiemuu.

B 2016 e. 6 omoenenuu MPT IIJIKb ®MBA Poccuu 610
npoeedeHo duHamuuecKoe uccaedosanue no memoouxe, npu-
OAUINICEHHOTU K NPOMOKOAY INUACNMUMECK020 CKAHUPOBAHUS
(em. puc. 80—3). Ilo pesyrvmamam 3moeo uccredosanus coe-
AGHO 3aKAI0UeHUe: YHUMbIeas OMCYymcmeue OUHaAMU4ecKoll
MPanchHopmayuy 8bis18AeHHOL 30Hbl 8 3A0HEMEMEHHO-8UCOH -
HO-3amblA0YHOM pecuoHe caeéa (no cpasuenuro ¢ 2010 e.),
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Puc. 6. Busyaruzayus oug@y3nvix anomanuii pazeumus no 0aHHbIM MASHUMHO-PEe30HaAHCHOU momoepaguu ¢ Hanpsxceruem noas 0,4 T. Busramepanvhbie
Ougpgy3Hvie aHOMANUU 20108HO20 MO32a BbIAU XOPOUIO PA3AUMUMbL NPU PYMUHHOM uccaedosaruu. CouemanHble 2unoceHemuuecku-0ucnAacmu4eckKue namo-
A02UlU BKAIOHANU CAEOYIOUUe MACHUMHO-De30HAHCHbIe NPUSHAKU: OU@y3HbIe HapYueHUs KOPMUKAAbHOU NAGCIMUHKU, U38PAUleHHbII PUCYHOK 60P030, wu3-
SHUedaruveckue pacujeautsvl, OUCHAACMUYHbIE HCeAYO0uKU, OUPPY3HYI0 NaAXUSUPUIO, AUCCIHUEPANUIO U PA3IUYHbIE 8APUAHMbI d2eHe3UU U SUN02eHe3UU

Mo30aucmoeo meaa (a, 0, 8, 2)

Fig. 6. Visualization of diffuse developmental abnormalities using 0.4 T magnetic resonance imaging. Bilateral diffuse abnormalities of the brain were clearly
visible upon routine examination. Combined hypogenetic dysplastic disorders had the following magnetic resonance imaging signs: diffuse impairments of the
cortical plate, abnormal sulcus pattern, schizencephalic clefts, dysplastic ventricles, diffuse pachygyria, lissencephaly and different variants of agenesis and

hypogenesis of corpus callosum (a, 6, 6, )

02paHuYeHUe OCHOGHOU 30Hbl NOPANCEHUS KOPMUKANbHOI
NAGCMUHKOIL, ee u3spaueHue u 0e30peanu3ayur, a makice
gapmaropesucmenmmble NpopeouUeHmHbie INUACNMU1EcKue
npucmynut, Haubonee 6eposmHoO OUCHAACIUUECKOe NPOUCXO-
Jcdenue 8ol161eHHbIX UsMeHeHuUll. uggeperyuanvHolii psd
credyem nposooumbs ¢ 2AUO3HbIMU USMEHEHUAMU 2UNOKCU-
YeCcKU-UMeMUYEeCK020 2eHe3a, Ym0 Maaoeeposimuo. boiiu
PEKOMEHO08AHbI KOHCYAbMAUUU CReYUAAUCMOE 6 00aacmu
INUACNMOAORUY U UHMEPNPEMAUUU INUAENMOLEHHBIX NOPA-
JHCeHUIl, NO pe3yAbMamam Komopbix npeonoaoxicenue oviio
noomeepxcoeno. B nacmoswuii momenm nayuenmie noka-
3AHO XUPYPUUECKOe BMeUlamenbCmeo ¢ ueavko u3oasieHus
Om NPUCMYNO8.

BosbIIMHCTBY HALIMEHTOB C PACXOXISCHUEM B Juar-
HO3aX WIM BHOBb BbISIBIEHHBIMU M3MEHEHUSIMU OBLIO
PEKOMEHIOBAHO IIPOBEIECHME TMHAMUYECKOIO KOHTPOJIS
Ha BbICOKO-/CYIepUHAYKTUBHBIX MP-cucremax. CremyeT
3aMETUTD, YTO MPU COOIIOAECHUU BCEX HOPM aJIfOPUTMA
MPOBEIECHMST UCCIICAOBAHUS 110 MPOTOKOJIY SIMICIITHYE-
CKOTO CKAaHUPOBAHUSI XOPOILIO BUAHBI €70 IIPEUMYIIECTBA
HaJ U300pakKeHUSIMU, OJYYeHHBIMI Ha HU3KOIOJIbHBIX
armaparax, Jaxe ¢ y4eTOM COKpallleHusl TOJIIIMHbBL Cpe-
30B, [IIaTa CKAHUPOBAHUSI O MUHUMAJIBHBIX U CTIELINAITb-
HOTO IO3ULIMOHUPOBAHUS Cpe30B (puc. 9).

HecMoTpst Ha orpaHMYeHHbIE pa3pellaioliue BO3-
MOXHOCTHU HMU3KOIOJbHOrO ToMorpada, HaM yaaloCh
MOJIYyYUTh JOCTATOYHO clelupUuecKrue n300paxKeHusI
mst OKJI 6amtonHo-kiaeroudnoro tuna (OK/ I1b),
OIMCAaHHBIX B MTepaTtype (cM. puc. 5, 7) [4, 9]. Bmecte
C TeM JIaXe 10 JaHHBIM METOIUKHM, IIPUOIMKEHHOI K ITPO-
TOKOJIY SIMIEIITUYECKOrO0 CKAHUPOBAHUSI, CXOXKME pejlaK-
CallMOHHBIE MATTepPHbl U3BMEHEHHOTO M P-curHana, Kop-
TUKaJIbHASI JTOKAIU3AIUS M OTCYTCTBUE (W1 3aMeIJICHUE)
JMHAMUYECKOM TpaHChOPMALIMKU HE MO3BOJISIOT YETKO
muddeperHunponat ®KJI 1Ib 1 HeKOTOpHIE BapMaHThI

HEeMpOHAJIbHO-TJIMAIbHBIX onyxoJieil. JInddepeHunans-
HBIU psi «IU33MOpHOILIACTUYECKAs. HepO3MUTeIuaib-
Has orryxoJjib/Tanrauoraroma/ K 11b» ObL1 BEICTpOSH
HUCXOMSI U3 HAJIMYMS HEKOTOPHBIX crienuduyeckux MP-
npusHakoB (cM. puc. 5) [6, 8, 12]. Bcem mauueHTam,
HyXXIaommmMcs B tuddepeHINaNIbHON TMarHOCTUKE, ObI-
J10 pekoMeHaoBaHo npoBeaeHrue MPT BP o nporokony
SIWJIEITUYECKOTO CKAHMPOBAHUS TSI TTIOATBEPKICHUS
MNpeAIoJoXeHU 0 XxapakTepe u3MeHeHuil. B HampaBie-
HUSX IIOAPOOHO OTPaKaarCh COMHUTEIbHBIC N3MEHECHUS
co crienpUISCKUMH HepopaaroIornyeCKMU ITpU3Ha-
KaM¥ 1 HanboJiee Moaxoasamii nuddepeHIaTbHbIN PSIIL.
Haub6onee mogpoOHO OCHOBHbIE KJIMHUYECKUE, HEMPO-
pPagroIOrMIeCKUe IPosIBIeHUs U TuddepeHINaTbHbIIN
JIMATHO3 IIPEICTABICHBI B TA0II. 2.

[naBHBIE TpyAHOCTU AJis1 UHTEpIIpeTaluu MP-uzo-
OpakeHUi1, ITOJTyYeHHBIX Ha amlapaTe ¢ HallpsKeHUeM
mar"HutHoro nous 0,4 T, u noctpoeHus nuddepeHIaib-
HOTO AMAarHo3a MpeacTaBIsId JIOKAJIbHEIE, MaTodOKyC-
HBbIe MHTPAKOPTUKAJIbHBIC N3MEHEHHSI, OCOOCHHO €CJIN
HCCclenoBaHue TPOBOAMIIOCH Ha (hoHE (PU3NOIOTUYECKOM
HE3pPeJIOCTU TOJI0BHOIro Mo3ra. I1o HalluM HaOIIOAeHUSIM,
B YCJIOBUSIX OTCYTCTBHSI BO3MOXHOCTHU TipoBeaeHuss MPT
BP Haunbomnee nHgopMaTUBHBIMU JJI OLIEHKU cepo-0e-
Jioit nuddepeHIMAMN TEMIIOPO-UHCYISIPHBIX U JIOOHO-
TEeMEHHBIX PETMOHOB Y TaKMX ITalleHTOB ObLIM M300pa-
xkenus B pexkxume STIR-BU (short tau inversion recovery;
PEXUM 00BEIUHICT UMITYJIbCHBIC TOCIEIOBATEIbHOCTHU
T1 1 T2 c mogaBiIeHNEM CUTHajlIa OT XXMPOBOI TKaHM)
B KOPOHAPHOM 1 aKCUAJIbHOM IUIOCKOCTSIX CO CIIELIAIb-
HBIM TUIITOKAMITAJIbHBIM MO3UIIMOHMPOBAHNEM CPE30B
(cM. puc. 56, ). CinemyeT OTMETUTh HEYIOBICTBOPUTEIIb-
HYIO BU3YaJIU3aIIUI0 MeAM00a3aIbHBIX OTICIOB BUCOYHBIX
IoJIel Ha IMpeaMeT OOHapyKeHUsI MaToDOKYCHBIX aHO-
MaJiii pa3BUTHUSA Ha ToMoTpade ¢ HU3KOM MHAYKIMEN
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Puc. 7. Cpasnenue pymunnsix u300pajceHuil, NOAYHEHHbIX HA BbICOKOUHOYKMUBHBIX MACHUMHO-DE30HAHCHbIX CUCMEMAX, U U300padCeHUll, NOAYUEeHHbIX
1no mMemoouke, NPUOAUNCEHHOU K NPOMOKOAY INUAENMUHECK020 CKAHUPO8aHus. Bepxuuii psad: npu npedvidyuem uccaedosanuu (1,5 T) uzmenenus 6 negoi
1061011 Dose Oblau pacyeHenbl KaK nocaeocmeus pe3udyansHoeo UNOKCUYeCKU-UeMU4ecko20 nopasicenus ¢ duggepenyuanrvHvlm 0uazHo30M HeoNnAacmu-
ueck020 npoyecca (a, 6). I[lpu dunamuueckom koumpoane (0,4 T) 6 pexcume STIR-636eutennvix uzodpaxcenuii (BH) ommeuaemcs auneiinas 30Ha ¢ CUeHANb-
HbIMU XAPAKMEPUCMUKAMU, AHAN0UMHbIMU KOPMUKAAbHOU NAACMUHKE, DACRPOCIMPAHIIOWAscs om 2AyOUuHHo20 0e1020 eeujecmea nepedre20 po2a 1e6020
00K08020 Jdceaydouka 00 KOPMUKANbHBIX 0MOen08 A00HOU 00AU — MPAHCMAHMULIHbIE hammepH (8), Komopelil yemko npocaexcueaemcs Ha FLAIR-BH
npu npedvidyujem uccaedosanuu (6). Pucynok 60po3o uzepaueH, KOpmuKaibHas NAACMUHKa nodeepiiceHa u3obimouHoll ckaaduamocmu (8, 2). Mamenenus
ducnaacmuueckoeo eeHe3a, nPeonoaoNcUmenbHo GokarbHas kopmukanwvhas oucnaasus I1b. Huxcnuii pao: npu npedvidyuem uccaedosanuu (1,5 T) usmene-
Hus npasot cemucghepsl GviaU ONUCAHB KAK HEPABGHOMEPHOe Jud@y3HOe pacuiuperue KOHEEeKCUMAAbHbIX CyOapaxHOUOanbHbIX NPOCMPAHCME C 3AKAHOUEHUEM:
KapmuHa 6HympeHHel U HAPYICHOU YMEPEeHHO BbiPAlNCeHHOU eudpoyedanruu, nocmeunokcu4eckoil snyegaronamuu (0, e). Ilpu dunamuveckom KoHmpone
(0,4 T) na FLAIR- u STIR-BH ommeuaemcs nHepagHomepHoe, dug@y3roe ymoaujeHue KOPMUKAAbHOU NAACMUHKU NPABO20 N0OHO-MEMEHHO-8UCOUHO20
DecUOHA C AKUEHMOM HA RePUCUNBBUAPHYIO o6aacmb. Pucynok uzeunun ouceapmonuyen, ynaoueH, 60po30bl cenaiceHsl, XAOMUUHO OPUEHMUPOBAHbL (HC, 3).
H3smenenus pacyenenvt kak ducnaacmuueckue, Peonoa0NCUMENbHO YHUAAMEPANbHbII NePUCUNbEUAPHbII CUHOPOM

Fig. 7. Comparison of routine images obtained using high-field magnetic resonance systems and those obtained using a technique similar to epilepsy scanning.
Upper row: at previous examination (1.5 T), the changes in the left frontal lobe were considered as the consequences of residual hypoxic-ischemic lesions with
a differential diagnosis of neoplastic process (a, 6). Follow-up 0.4 T STIR-weighted images (W1) demonstrated a linear area with signal characteristics similar
to those of the cortical plate, spreading from the deep white matter of the anterior horn of the left lateral ventricle towards the cortical areas in the frontal lobe,
forming a transmantle pattern (c), which was clearly seen on previous FLAIR-WI (6). The sulcus pattern is abnormal; the cortical plate demonstrates excessive
folding (8, ). The changes were concluded to be dysplastic; presumably focal cortical dysplasia type IIb. Lower row: at previous examination (1.5 T), the
changes in the right hemisphere were described as diffusely and irregularly dilated subarachnoid spaces; conclusion: signs of internal and external moderate
hydrocephalus and posthypoxic encephalopathy (0, e). Follow-up 0.4 T FLAIR- and STIR-WI demonstrated irregular and diffuse thickening of the cortical
plate in the right frontoparietotemporal area with a focus on the perisylvian area. The gyral pattern appears abnormal and flattened; the sulci are smoothed and
chaotically oriented (ic, 3). The changes observed were considered dysplastic; presumably unilateral perisylvian syndrome

MAaTrHUTHOTO II0JIsI. YYUTHIBasl TPYIHOOOCTYITHOCTD 3TUX
otaesioB a1 pytuHHoit M PT, rccinenoBaHue mo MeToaAM-
Ke, IPUOIMKEHHON K ITPOTOKOJIY SIUJICIITUYECKOIO CKa-
HUPOBaHUS, IIO3BOJIMJIO JIUIIb ¢ OOJIBIIEH BEpOSTHOCTHIO
nnddepeHIPOBaTh JIOKHOMOJIOXKUTEIbHBIE WITH JIOXHO-
OTpUILIATEIbHBIC PE3YJIBTATHl Y HAIIMEHTOB C SIMMICTICHEH
JIaxke B YCIIOBMSIX OTCYTCTBHSI allliapaTa ¢ BEICOKMM HarIpsi-
KEeHEeM MarHUTHOTO 1mojis (puc. 5, 10). Takue naumeHTHI
(n = 12) ObUIM BBIICICHBI B OTAEIBHYIO TPYIIY, B KOTO-
poii ObUIM YYTEeHBbI UX KOCBeHHble M P-nipusHaku u cre-
IIeHb KOPPEJSILINY ¢ JTaHHBIMU HEHPO(PU3MOIOTMISCKIX

HUCCIIeNOBaHUI U KIIMHMYEeCKOU cuMnToMaTuku. Bo Bcex
STHUX CIIyYasiX, I1axKe ¢ YIeTOM KOPPEesIlNy C JaHHBIMU
D3I, pe3ynbTaThl TTOJIyYeHHBIX M300paXkeHW1 He ObLIN
TIpPU3HAHBI TOCTOBEPHBIMHU M HE BEIHOCUJIMCH B 3aKJII0UC-
Hus. KocBeHHBIE TTPHU3HAKY TTATOJIOTMYECKUX M3MEHEHMI
OBLIM BKJIIOYEHBI B OIMKMCaHUE ¢ HauboJjiee MOAXOASIIIIUM
nrddepeHINaTbLHBIM IUAaTHO30M U peKOMEHIALMEH TTpo-
BeJleHUs1 yIIyOJIEeHHOro 00CiefOBaHMsI, BKIIIOYAIOILIEro
KOHCYJIbTAllMIO 3MuaenTtoiaora, nposegenue MPT BP
M0 IIPOTOKOJTY SMUJIECITUISCKOr0 CKAaHNPOBAHUS U BH-
ne0-D0I' -MoHnTOpuHT. B 6 cityyasix yaanoch NOATBEPAUTH
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Puc. 8. ITayuenmra C., 17 aem. Dokanrvhas Kopmukanrbhas OUCHAA3Us 3A0HEBUCOUHO-3aMbLI0HHO020 peeuona caesa. Cumnmomamuyeckas (pokarvias gap-
Makopeucmenmuas snunencus. MazHumHo-pe3oHancHas momoepaghus Ha annapame ¢ HanpsaxceHuem machumuoeo noas 3 T om 29.03.2010 (a—e): manv-
opmayus KOpMUKanbLHO20 €05 8 8Ude naxueupuu 1e6ot memennou oonacmu. Ilpu dunamuueckom konmpone om 17.06.2016 no dannvim MacHumMHO-pe30HaHC-
Hotil momoepaghuu 0,4 T (0—3) 6 3a0He8UCOUHO-3AMBLIOHHOM PecUOHe CAe8A BU3YAAUUPYeMC s Pe2UOHAPHOe HapyuleHue cepo-benoli duggepenyuayuu 3a cuem
HEePasHOMEPHO20 YMOAU|eHUs KOPMUKAAbHOU NAGCIMUHKU U pedyKyuu 00sema 6ea0eo eeujecmea. ApXxumeKmoHuKa u3euau u3epauiena, pucynox 6opo3o de-
30peanusosar (e, 3). Jlokarvhoe pacuiuperue KOH8EKCUMANbHbIX CYOAPaAXHOUOANbHbIX NPOCIMPAHCMG 8 UHmepecyouem peeuone. llpednosoxcumenvio —
oucnaacmuyeckue U3MeHeHUs 8 1€60M GUCOHHO-MEMEHHO-3AMbIIOHHOM PeSUOHe, HeAb3s UCKAIHUMb NPOAGAeHUs (POKANbHOU KOpMUKanbhoil ducnaasuu I muna
Fig. 8. Patient S., 17 years old. Focal cortical dysplasia involving the left posterior occipital area. Symptomatic focal drug-resistant epilepsy. 3 T magnetic
resonance images dated 29.03.2010 (a—e): cortical malformation — pachygyria in the left parietal area. Follow-up 0.4 T magnetic resonance images dated
17.06.2016 (0—3) demonstrate regional impairment of gray-white matter differentiation in the left posterior temporooccipital area due to irregular thickening
of the cortical plate and white matter reduction. Gyral architectonics is changed; furrow pattern is disorganized (xrc, 3). Convexital subarachnoid spaces are
locally dilated in this area. The patient presumably has dysplastic changes in the left temporoparietooccipital area; manifestations of focal cortical dysplasia

type I can not be excluded

MOJ03PEHUE O HAIMYMU MATOJOTMYECKUX M3MEHEHU
TUIIOKaMITOB (cM. puc. 10).

06cyxneHue

Kak mpaBuio, 1ipy BiepBble BOZHUKIIIEM SITHJICIITH -
YeCKOM IIPUCTYIe 00s3aTeIbHO ITOKAa3aHO Ha3HAaUeHUE
HepopPagrnoIOrMIecKoro NCCaeI0BaH sl TOJIOBHOTO MO3Tra
[1, 2, 11]. ITpu 3TOM psIA CIEIMATIMCTOB B MHTEPITPETALINI
nzoopaxkeHuitr MPT nipuBoasiT 1OBOAbI O TOM, YTO JOCTO-
BepHas BU3yaJIM3allysl MEJIKOKAIUOSPHBIX CTPYKTYPHBIX
MMOpakeHU TOJIOBHOTO MO3ra y MallMeHTOB C CUMIITO-
MaTudecKuMM (opMaMu SIMUJIEIICMU Ha ToMmorpadax
C HM3KOM MHIYKIIME MATHUTHOTO TIOJISI IIPEACTaBIISIeTCS
coMHUTeNbHOIM [3, 13]. EcTh MHEHME, UTO ¥ pYyTUHHOE UC-
cleoBaHKE Ha amIapare ¢ HalpsoKeHUEeM MarHUTHOTO
nonas 1,5 T umeeT cyliecTBEHHBIN MPOLIEHT JIOXKHOOTPHU-
LIaTeIbHBIX 3aKIIOUCHMI. B HEKOTOPBIX TyOIMKAITUSAX 3TU
3HaueHus goxoawiu 10 50—60 % ot Bcex HaGmoaeHUI |3,
10]. Boaplyio posb B BU3yalu3alluyd 3IUJIETITOTEHHOTO

cyOcTpaTa B TeX CIyJasx, KOraa HeT BO3MOXHOCTHU IIPO-
BEICHUS MCCIIeAOBaHNSI Ha BBICOKOIOJIHHOM arapare,
WUTpaeT KaYeCTBEHHOE B3aMMOIEIICTBHE CITCLIMAINCTA, Ha-
MIPABJISIONIETO MAallMeHTa, ¥ Bpaya, MHTePIIPETUPYIOIIETO
MnoJlydeHHbIe n300paxkeHus. B ogHoO 13 myOauKaluii aB-
TOPBI CIEJIAIH IIPEATIONIOKEHHUE O TOM, YTO OOJIbIIIAS OIS
JIOXKHOOTPHUIIATEILHBIX PE3YJIBTATOB Y ITAIIMEHTOB C BHISB-
JICHHBIMHU BIIOCJICICTBUM ITOTEHIIMAIBHO SIMJICIITOTECH-
HBIMH TTOPaXEHUSIMH MOXET OBITH CIEACTBHUEM MaJloil
ocBegoMJIeHHOCTU uHTeprnperaropa MPT B obiacTu anu-
snenTosoruu. Hanbosee 11000NbITHBIMU TTPEACTABISIIOTCS
pe3yJbTaThl 1-ro aTana uccjieqoBaHus: pyTUHHBIE 300pa-
XeHus oleHuBanu cneuranuctel MPT o01ieit mpakTu-
KU, 3aT€M 3THU Xe N300paxkeHNsI OLICHUBAINCH BEIyIITUMU
CITeIMAINCTaMU U3 TIPOMWIBHBIX (3IMIIETTOJIOTUYECKIUX)
HeHTpoB. B pesynsrate Bpaun MPT o01ueil nmpakTuku
OIMMCcaIy MOTSHIIMAIBLHO 3MUJICIITOTeHHBIE CyOCTpaTHI
y 39 % nalueHTOB MO pe3y/ibraTaM PyTHUHHOIO UCCIIeN0-
BaHUsI, TOTra KaK CIICIIAAIMCTHI B 00J1aCTH BU3YIM3alINHI
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Puc. 9. Ilpeumyuecmea vicoko-/cynepuHoyKmueHbIX MAZHUMHO-PE30HAHCHbIX CUCIEM NPU COONI00eHUU 6CeX HOPM NPOMOKO0AA CKAHUPOganus. Bepxuuii
PAO: uccaedoganue no Mmemoouke, NPUOAUNCEHHOL K RPOMOKOAY Inusenmuuecko2o ckanuposanus (0,4 T): napacazummansHo 8 KOPMUKANbHOU NAACMUHKE
€801l meMeHHOU 00U OMMe4aemcsi 30Ha NOBbIUEHHO20 CUSHANA, UMEIOWAsi MEHOCHUUI K <MPeY2ONbHOU» KOHMUYPAUUU U HAAUMUIO 8 CMPYKMYPe MUKDPO-
kucm. Konmpacmuoe ycunenue omcymemaeyem, nepu@okanvroll peakyuu, pecmpuxkyuu ouggysuu nvem (a, 6). B komnaekce npexupypeuueckoeo o0ciedo-
8aHUS NPOBeJeHA MACHUMHO-De30HAHCHAs momozepadus ¢ evicokum pazpeureruem (MPT BP) ¢ npumenenuem moouduyuposarHo2o npomMoKoaa snuienmu-
yecko2o ckanuposanus (3 T), komopas uemko npo0eMoHCMpPUpo8ana KOPMUKAIbHy0 A0KAAUZAYUIO, <MPEY2OAbHYI» KOHGU2YDAYUIO U HAAUYUEe MUKPOKUCT
6 cmpyKkmype panee 8visi61eHH020 cybcmpama. Ha epanuye 10610l u memenHoil doneil ne6oil eemucepsbl OONOAHUMENBHO K BbIAEACHHBIM U3MEHEHUSIM KOp-
mukanvHoii naacmutku 6 pexcume SWAN (pexcum nepeHoca HamazHUMeHHOCMU) Onpedensiemcs cneyu@uueckKuii NAMmmepH «20108a Medy3vl», XapaKmepHbolil
0415 6eHO3HOU aHeuombl. Jughghepenyuanbrblii OuazHo3: nPpeonoaoJHCUmMenbHo OU3IMOPUONAACMUHECKAs HeliPOINUMEeAUaNbHAS ONYX0Ab/2AHeAU0AUOMA /PO~
KanvHas kopmukanvHas oucnaazus 11b aeeoti memennoil doau. Benosnas aneuoma (8, 2). Husxcnuii pao: euzyarusayus 6usamepaibHo20 NEPUCUNbBUAPHOO
cundpoma no darwuvim MPT 0,4 u 1,5 T, memoduka, npubausxicennas k npomokoay snusenmuyeckoeo ckanuposanus (0,4 T, pescum STIR-636euienHbix
usobpaxcenuii (BH)): na ghone «unghanmunvHo20» peaakcayuoHHo2o0 hammepHa om 6en0eo gewecmea ouramepanbHble NEPUCUNbBUAPHbBIE 30HbL NA0X0 JUgp-
epenyuposantoil, Ougddy3Ho ymoaueHHol KOpMUKanbHOU RAAGCMUHKU, ¢ npeobaadanuem usmeneHull 6 ae6oii eemucgepe. Cozoaemcs enevuamiaenue o men-
KUX, UCHOHUYEHHbIX, PAOUANLHO OPUEHMUPOBAHHBIX U3BUAUHAX CAe8d, NPEONOA0NCUMENbHO — noauMuKpocupus (0, e). B komnaekce yenybaennoeo uccaedo-
8aHUsl, peKOMEHO08aHH020 nayuenmy, npogedena MPT BP no npomokony snusenmuuecko2o ckanuposanus (1,5 T, pewcum T2-BH), komopas noka3vieaem
HECOMHEHHOe €20 NPeUMyUeCmeo 8 8U3YaNU3AUUU MEAKUX CIPYKMYPHbIX NOPANCEHUI KOPMUKAAbHOU NAGCIUHKY NPU COONO0CHUU 8CeX MEXHUYECKUX HOPM (IC, 3)
Fig. 9. Advantages of high/very high-field magnetic resonance systems when strictly following the scanning protocol. Upper row: technique similar to epilepsy
scanning (0.4 T): a hyperintense area close to a triangular configuration with microcysts in its structure can be seen in the cortical plate of the left parietal lobe
in the parasagittal plane. No contrast enhancement, perifocal reaction, and diffusion restriction (a, 6). Preoperational examination included high-resolution
magnetic resonance imaging (HR-MRI) using a modified epilepsy scanning protocol (3 T), which clearly demonstrated cortical localization, triangular con-
figuration, and presence of microcysts in the structure of the previously identified substrate. Additionally, SWAN images (magnetization transfer imaging) showed
“medusa head” pattern typical of venous angioma on the border between the frontal and parietal lobes of the left hemisphere. Differential diagnosis: presumably
dysembryoplastic neuroepithelial tumor/ganglioglioma/focal cortical dysplasia type I1b of the left parietal lobe. Venous angioma (8, 2). Lower row: bilateral
perisylvian syndrome according to the results of 0.4 T and 1.5 T MRI using the technique similar to epilepsy scanning (0.4 T, STIR-weighted images (W1)):
bilateral perisylvian areas of a poorly differentiated, diffusely thickened cortical plate on the background of the infantile relaxation pattern of white matter
(changes are predominantly locates in the left hemisphere). These findings make an impression of small, thinned, radially oriented gyri in the left hemisphere,
which presumably indicates polymicrogyria (0, e). The patient was recommended to undergo more extensive examination, which included HR-MRI using the
epilepsy scanning protocol (1.5 T, T2-WI). This method has undoubted advantages in visualizing small structural lesions of the cortical plate, when all techni-
cal recommendations are followed (xc, 3)

CTPYKTYPHBIX OCHOB SITHJICTICUM T10 JAaHHBIM 3THX K€ N30~
OpaxkeH!i1 OOHaApYXWIN n3MeHeHus yxe B 50 % ciaydaes
[15]. OnHako mopakeHus, aCCOLMMPOBAHHBIE C STUIETI-
cueit, He Bceraa ObIBalOT MEJIKOKATMOSPHBIMU U JIOKAJIH-
3YIOTCSI HE TOJIBKO B TPYIHOIOCTYITHBIX PeTMOHAX MO3Ta.
BoabIMHCTBO MTOTEHIIMABHO AMUJICIITOTCHHBIX IOpa-
JXEHUI FOJIOBHOI'O MO3ra ObUIM OOHApPYKEHBI HAMU YKe

o pe3yabrataM pytuHHoii MPT. B nuddepennmansanom
JIWarHO3¢ MPEeBaIMPOBAJIN ITOCICACTBUS TUITOKCUIECKH -
WIIEMHUYECKOTO TTopaXkeHus, LiepedpaabHbIX KaTacTpod
n HelipouHdexuuu. Kak yxe ObI0 OTMEUeHO paHee,
B HEKOTOPBIX CJIyYasX U3MEHEHUSI MOIJIM OBITh HE Be-
pUGUIMPOBAHBI [aXe MPU HAJIWYNU B PACIIOPSIKCHUU
cnenuanuctoB MPT cynepuHIyKTUBHBIX TOMOIpadoB.
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Tadmuna 2. Jupgepenyuansholiii duaenos no OaHHbIM MemOOUKU, NPUOAUNCEHHOU K NPOMOKOAY INUAENMUYECK020 CKAHUPOBAHUS
Table 2. Differential diagnosis based on the results obtained using the examination technique similar to epilepsy scanning

Clinical symptoms

Result of previous MRI Technique similar to Differential diagnosis Type of lesions (confirmed)

epilepsy scanning

DokaibHasT STTUIETICHS, W3BpalieHne pucyHka  JMCIutacTUIecKuit

TeTpanapes, 3aepxKa LEYEnETET, eI 00pO31, UCTOHYCHIE reHes/aTpoduyeckue BT
> Ha MMaTOoJIOTNYeCcKre > TMOJTVIMUAKPOTUPUS
TICHKOpSeB0ro woverteru, e nonyse- KOPSL HOOMTOUNAR  MSMCHCHIN (S1E1CTBIC  o610-renernun
Focal epilepsy, tetraparesis, I;IO (MPT L5T) . Abnormal furrow pattern, Dysplastic genesis/atrophic p ?H/IOHOB .
delayed psycho-speech ho ev1der}cse %f&agll()loglcal cortical thinning, excessive  changes (consequence of Blllater.al fron@opanetal
development changes (1. ) folding hypoxia) polymicrogyria
JlaHHBIX, YKa3bIBalO-
I[AX Ha TTaTOJIOThYe- KonbreBuaHbIit oyar IIpenmonoxuTebHO
CKVe UBMEHEHMS, MaTOJOTNYECKOro OKJI [1b/IHD0.
@DokajlbHas BUCOYHAS  He MOJIy4YeHO (KOMIBIO- CUTHAJIA C HATMIUEM IMoaroroBka K XMpypru-
STUJIETICHUS] TepHast ToMorpadust MUKPOKHUCT B JIEBOIA AHBO/IT/®KAIIb  yeckomy neyeHHIO
Focal temporal lobe u MPT 1’5 T) BUCOYHOI 0/1e DN ET/GG/FCD type IIb ANWJIEIICUA
epilepsy No evidence of Ring-shaped pathological Presumably FCD type
pathological changes focus with microcysts in the IIb/DNET. Preparation for
(computed tomography left temporal lobe epilepsy surgery

and 1.5 T MRI)

SHI/D’ICHCH}I, CHUHIAPOM

Becra, nerckuii

JlucrnacTuaeckue

[MocnenctBus sHIIEDA-

Pernonapnas maxuru-

Lepe6paTbHbIit TTaxurupus 1eBoit M3MEHEHUs] BUCOYHO-  JIUTa/TUMOKCUYECKH-  PUsI JIEBOIO BUCOYHO-

38T, TR TEMEHHOU 00JIaCTH TEMEHHO-3aThUIOYHOTO ~ WINEMUYECKOe TTopaXxe- TEeMEHHO-3aThIIIOYHOTO
’ (MPT 3 T) peruoHa ciena HUE peruoHa

JATIIETUS

Left-sided parietal
pachygyria (3 T MRI)

Dysplastic changes in the Consequences of
left temporoparietooccipital encephalitis/hypoxic-
area ischemic lesions

Regional left-sided
temporoparietooccipital
pachygyria

Epilepsy, West syndrome,
cerebral palsy, spastic
diplegia

Tunokcuyecku-uemMu- TpaHCMAHTUAHBIA

YecKMii reHe3 ¢ nudde- marrepH, U30BITOYHAS ®K]JI 6auToHHOTO

®dokanpHas SIUJICTICHUA,

JIeTKMii BepXHMii PEeHIMATBbHBIM TUaTHO- CKJIaI4aToCTb KOPBI JIMcracTuecKie THIIA, IOTUMUKDOTMPHSL
reMHUMapes crpaBa 3oM — Heoruiasma (MPT  neBoit 106H0# noM S — 11paBoii JI06HoI K0/
Focal epilepsy, mild upper 1,5 T)' ' _ _ Transmantle pattern, Dysplastic changes FCD of balloon-cell type,
right-sided hemiparesis Hypox1g—1scher}11c genesis excessive folding in the rlght-S}ded frgntal
with a differential diagnosis cortex of the left frontal polymicrogyria
of neoplasm (1.5 T MRI) lobe
HedeTtkuii «Tpeyroib-
HBI» NTAaTTEPH, NATTEPH
J[aHHBIX, YKa3bIBAIOIIMX «XBOCT KOMETHI»,
®dokarbHas BucouHag 4 HaTOJOTMIeCKUe MYJIBTUKUCTO3HAS Tucronatonormueckm
SIWIEIICUL M3MCHCHMSI, HE TIOJIyde- CTPYKTYpa B KOpe JIHDO/TT/®K]I ITb MOATBEPKACHHAs
Focal temporal lobe Lo (MPT 0,4u 1,5 T)_ IIpaBox BUCOYHOM IOJIN - DNET/GG/FCD type IIb ’HHBO .
epilepsy No evidence of pathological Unclear triangular pattern, Histologically confirmed
changes (0.4 Tand 1.5T  «comet tail» pattern, DNET
MRI) multicystic structure in the
cortex of the right temporal
lobe
BoipaxeHHbIe aTpodu- E?ggzﬁﬁg;};g;oe Jucriactuyeckue Brnarepanbhas
YECKUE U3MEHEHUS WCTOHYEHUE KOPbI W3MEHEHUsI / TUTIOKCH - fieprciiberapHast
> TTOJIUMUKPOTUPUA
JIOOHO-TEMEHHBIX MeJKUE TUCTapMOHUY-  YECKU-UIIEMUYECKOE
®DoKabHas SMUATIENICU _ _ " (MPT 1,5 T, mpotokon
oo perrioHoB (MPT 0,4 T)  Hble U3BUIIMHBI — TIEpK- IOBPEXIECHUE /YIETU SIIICITHYCCKOTO
ocal epilepsy Pronounced atrophic CWIbBUAPHBIN CUHIAPOM PWSI CIEBA CKAHMPOBAHMsA)

changes in the Bilateral perisylvian

frontoparietal areas (0.4 T thinning of the cortex,

MRI) small irregular gyri —
perisylvian syndrome

Dysplastic
changes/hypoxic-ischemic
lesions/left-sided ulegyria

Bilateral perisylvian
polymicrogyria (1.5 T MRI,
epilepsy scanning protocol)
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Tabauya 2 (oxonuanue)
Table 2 (end)

Differential diagnosis Type of lesions (confirmed)

Clinical symptoms

Result of previous MRI Technique similar to

epilepsy scanning

doxkanbHass BUCOYHAS

SMIeTICUs (o4ar BunarepanbHbie JloToTHUTETEHO JucrnacTuaeckue ®K]JI 6a/UTOHHOTO TUTIA
B KOHTpaJllaTePaJIbHOM  CyO3MEeHAMMAaIbHbIE BBISIBJICHO JIOKaJibHOE  M3MeHeHust u DK/ (MPT 1,5 T, mpoTtokon
ToJylrapuu!) ¢ SIuIen- [eTEPOTONUOHBI yrojieHue kopbl Jesoit I[1b/JJHBO/IT SMUIENTUYECKOTO
TUYECKUMU aypaMu (pyrunnast MPT 0,4 T)  BUCOYHOI 10X (IBOITHASI MATOJIOTHSA) CKaHUPOBAHUS)

Dysplastic changes and
FCD type [Ib/DNET/GG
(double pathology)

FCD of balloon-cell type
(1.5 T MRI, epilepsy
scanning protocol)

Bilateral subependymal
heterotopions (routine
0.4 T MRI)

Local cortical thickening
was found in the left
temporal lobe

Focal temporal lobe
epilepsy (focus in the
contralateral hemisphere!)
with epileptic auras

Ilpumenanue. MPT — macnumno-pesonancras momoepagus, DK — goxarvras kopmuranvhas oucnaazus, IH0/IT —

0u33M6puonﬂacmuuecxaﬂ Heﬁpoanumeﬂuaﬂbﬁaﬂ onny/tb/eaHa/moaﬂuoma.
Note. MRI — magnetic resonance imaging, FCD — focal cortical dysplasia, DNET/GG — dysembryoplastic neuroepithelial tumor/ganglioglioma.

Puc. 10. [Tammeprbt uHmpaKopmukaibHbix MaroQoKyCHbIX USMEHEHUl 2UNNOKAMN08 N0 OAHHbIM MACHUMHO-pe30HaHcHOU momoepaguu 0,4 T. Pymunnoe
uccaedosarue 6 pexcumax T2- u FLAIR-636ewennbix usobpaxcenuii (BH) (a, 6) 6bis16un0 ouazosvie upugdopmHole UHMPAKOPMUKANbHbIE NAMMEPHbl 8bICO-
K020 MP-cuenana, n0kanvHo cenaxcugaroujue cepo-oeayio ouggepenyuayuro. YoeoumensHo cyoums o eeHe3e UsMeHeHUll He npedCcmasasiemcs 603MONCHbIM.
B koponapHoii naockocmu (8, ) 6 pexcumax STIR- u T2-BHU (cpe3 — 3 mm, wae — 3,5 MM, CO CHEYUANbHBIM 2UNNOKAMNANbHBIM NO3UUUOHUPOBAHUEM)
8 KOpMUKANbHOL NAACMUHKE NepeOHeAamepatbHbiX 0moen08 Ae6oll UCOHOU 00U Onpedeasiemcst KoAbUeUOHAs KOHMPACMompuyamenbHas 30Ha noebl-
wenHoeo MP-cuenana duamempom ne 6oaee 6 MM, He OOHAPYICUBAIOWASL Ce0s HA PYMUHHBIX U300padceHUusX. Ymoauenue KopmuKaibHoi NAACMUHKU, Mea-
KOKUCMO3Hble 6KAIOYEHUS 8 CMPYKMYpe, N0KANbHble C2AANCCHHOCMb cepo-0ea0ll 0eMAaPKayuL U pacuiupenue apaxHouoanibHo20 NPOCMPAHCMEa 8 NPOeKyuU
BbIUCO3HAYEHHOL 30HbI 8 COYEMAHUL C (POKAALHOU (PapmMaKope3ucmeHmHoll nuiencuell — xapakmeptoie ocobennocmu kapmutnsl MPT npu ¢okanvroil
KopmukanwvHoi ducnaazuu I1b/duzsmbpuoniacmuueckoii HeiiposnumeauansHoli onyxoau. Ilepugokanvroii peakyuu nem. Yuumoieas HU3KYH UHOYKUUIO
MAZHUMHO20 NOASL, YOeOumeabHo Cyoums o 2eHese U3MeHeHUL He npeocmaensiemcsi 603modcHoiM. I10 KoceeHHbIM NPUBHAKAM ObLIO BbICKA3AHO NPEOnoaodIceHUe
0 JucnAacmu4ecKkom xapaxkmepe usmeHeHuil ¢ OughghepeHyuarbHbim OUazHO30M «OUIMOPUONAACIMUYECKAS. HEUPOINUMENUANbHAS ONYXO0Nb/2AH2AUOAUOMA»
Fig. 10. The 0.4 T magnetic resonance images suggest intracortical hippocampal changes with few foci. Routine T2- and FLAIR-weighted images (W) (a, 6)
demonstrate intracortical focal gyriform hyperintense patterns that locally reduce gray-white matter differentiation. It is not possible to identify the genesis
of changes observed. Coronal-plane (8, ¢) T2- and FLAIR-WI (3 mm slice thickness, 3.5 mm pitch, and special hippocampal positioning) demonstrate
a ring-shaped contrast-negative hyperintense area no greater than 6 mm in diameter in the cortical plate of the anterolateral portions of the left temporal lobe;
this area could not be seen on routine images. Cortical plate thickening, microcystic inclusions, locally decreased gray-white matter demarcation, and dilated
arachnoid space in the projection of the area described above in combination with focal drug-resistant epilepsy are typical MRI signs of focal cortical dysplasia
type I1b/dysembryoplastic neuroepithelial tumor. No perifocal reaction. Since we used low-field scanning, it is not possible to identify the genesis of changes
observed. By analyzing indirect signs, we assumed that the patient has dysplastic changes with a differential diagnosis of dysembryoplastic neuroepithelial tu-
mor/ganglioglioma

Kak mmpaBmi10, 3T0 OBIIO CBSI3aHO C HE3PEIOCTHIO JETCKOTO
MO3Ta, aTUIIMYHOU HEUPOPATUOJIOTNIECKOM KAapTUHOM,
a TaKKe C OTCYTCTBHEM y Bpada-peHTICHOJIOra OCBEIOM-
JICHHOCTH 00 OCOOCHHOCTSIX BU3yaJIM3allMi 1 TPAKTOB-
K{ CTPYKTYPHBIX OCHOB CUMIITOMATHUIECCKOM 3IMUICTICUHI
y allMeHTOB JEeTCKOTo Bo3pacTa. B Haleit pabote MbI

oOpalajy BHUMaHKME HE TOJBKO Ha TEXHUYECKHUE OCO-
OCHHOCTH ITPOTOKOJIa CKAHUPOBAHMSI, HO M Ha OTIMCAaHHBIE
B JIMTEpaType KPUTSPHUH IMOTEHIIMATBHO SIMICTITOTCHHBIX
nopaxeHuii. Takke IIpu oIpeaesieHN NTHINBUIYATbHOTO
IPOTOKOJIa UCCIICIOBAaHUS IUISI KOHKPETHOTO IaIlieHTa
OBbUTH TIPOBEICHBI KOHCY/IBTAIIMKA 3KCIIEPTOB B 00J1aCTH

w
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SIIUJIETITOJIOTUM Y UHTEPIIPETalluu pe3yiabraToB DO,
I1pu o6HapyXeHUU MEIKOKAIMOEPHBIX UM COMHUTEIb-
HBIX U3MEHEHUI B THIIIIOKaMIIax (0COOCHHO B MeIno0a-
3aJIBHBIX OTAEJIAaX) MBI HE CMOLJI TOCTOBEpHO nrddepeH-
LIMPOBATh KAKOK-JINO0 CrIieu(pUIeCKIUil TaTOI0TUIeCKII
npolecc. Bo BceXx COMHUTENbHBIX ClydyasiX pe3yJibTaThbl
He ObLIM MPU3HAHBI JOCTOBEPHBIMU 1M HE BHIHOCUJIUCH
B 3akJjioueHue. Bmecte ¢ TeM npoBeaeHre KOppesiiu
¢ 1aHHBIMU DDI’ 1 ceMMOTHKOM MPUCTYIIOB HE AaBajao
HWCKJIIOYUTh MOTEHLMAIBLHO SMWJIENITOTEHHBIN Cy0CTpar,
OTBETCTBEHHBII 32 perMOHApPHBIN 3nuiientoreHes. Bcem
3TUM ITallM€HTaM B 00s13aTeJIbHOM ITOPSIAKE OBLIO PEKO-
MEHJ0BaHO yIjyO0JaeHHOoe o0caeaoBaHue, BKIOUalollee
MPT BP B pexume anuaenTuueckKoro CKaHMpoBaHMSI.
DTO MOATBEPXKIAET BHIIIEYKAa3aHHBIC TE3UCHL O OE30T0-
BOPOYHOM IE€PBEHCTBE BBICOKO- U CYNEPUHAYKTUBHBIX
MP-cucrtem B BU3yaau3aluu MOTEHUMATbHO 3IIMJIEI -
TOTEHHBIX MaJT0(POKYCHBIX TTOpaXKeHUI TIpU (HOKAITBLHOM
BUCOYHOM snuierncuu. B psae ciyyaeB UCIOJb30BaHUE
HU3KOMOJBHOTO ToMOrpada ¢ 1eIbl0 00HAPYKECHUS SITH-
JIENTOTeHHOro cyocTpaTa ObLI0 00YCIOBIEHO BHE3aITHO
BO3HUKIIWM MapOKCHU3MOM, aHAMHE30M, TSKEJION K-
HUYECKOM CUMIITOMATUKOM M IIPOJTOHTUPOBAHHBIMU
CpOKaM{ BO3MOXHOTO MCCJICIOBAaHUS Ha ToMorpade
C BBICOKHMM Hampsik€eHWEeM MarHUTHOro nojs. M B atux
cllydyasix, Kak HaM KaXeTcsl, IJIaBHbI IPUHLMIT — CKO-
peiiiiee onpeneaeHue Toro, SIBAsIeTCs JIM SMUJIENICUS OC-
HOBHbIM 3a00JIEBAHUEM WJIY COMYTCTBYET TSIXKENOM, OCTPO
MPOTPECCUPYIOLIEN MTAaTOJOIMU TOJOBHOTrO Mo3ra. Mcxo-
ISl U3 9TOTO, MPOBEACHME UCCIIENOBAHUS B KpaTyamilime

1. AnuxaHoB A.A., Tenepainos B.O., lemyui-

resolution magnetic resonance imaging

CPOKM TIOCJIe BIIEPBBIC BOZHUKIIETO SIMUICIITUIESCKOTO
MIpUCTyIIa 0e3 yImopa Ha TeXHUISCKIE BO3MOXHOCTH all-
Imapara IpeACcTaBIsIeTCs HaM aKTyaJIbHBIM.

BbiBoabI

IIpu OTCYTCTBUM TEXHUUYECKUX U SKOHOMUYECKUX
BO3MOXHOCTEN paHHEro HalpaBJeHUS IMalUMEeHTOB
Ha MPT BP o nporokony 3nujenTu4eckKoro CKaHupo-
BaHWUS OTIMCAHHAas BbIllIe METOIMKA B COUETAHUY C PE3YJIb-
TaTaMy KJIMHUYIECKOTO OCMOTPpa M HEMPOPU3NOJIOrnde-
CKMX MCCJIEIOBAHUN MO3BOJISIET C BEICOKOU BEPOSITHOCTHIO
UISHTUDULIMPOBATh CTPYKTYPHYIO IIPUINHY SIUICIICHHN.
IToMmuMo 3TOTO MpUM HaIWMYUU crienuduyeckux MP-
KPUTEPUEB KAKOTO-JIMOO MATOJOTMYECKOro Mmpolecca
BO3MOXHO TPEAIOJOXKEHNE O T€HE3€ BbISIBJIEHHbBIX W3-
MEHEHUI. YUUTbIBasi OrpaHUYEHHOCTb TEXHUYECKUX BO3-
MOXKHOCTeM ToMorpada, UCITOIb3yeMOTO B UCCIICIOBAHNH,
HEBO3MOXHAa TOCTOBEPHAsl OLIEHKA MEJKOKaIMOEepHbIX
U3MEHEHUI MeIM00a3aIbHbIX OTAEJI0B BUCOUHBIX T0JIEH.
B ciyyae oOHapy:KeHUST HESICHBIX, MEJIKOKATMOEPHBIX 13-
MEHEHUI B TUIIOKAMIIAX, Y€TKON MX KOPPEJISILUU C pe-
gyabraTaMy DD M KIIMHUYECKOTO OCMOTpa, MalueHTa
B 00513aT€JIbHOM TOPSIIKE CJEAYET HAMPABJISATh B CIELIMA-
JIM3UPOBAHHbBIE MEAULIMHCKYE LEHTPbI /151 YIJIyOJEHHOTO
obcnenoBaHusl. B cirydae miiaHupoBaHMSI XMPYPrudeckKoro
JIeYeHMUs SIUJIeTICUH, 0€3YCIIOBHO, HEOOXOAMMO TIPOBe-
JieHue 00Cae0BaHus 110 MTPOTOKOAY SMMJIENITUYECKOTO
CKaHUPOBAaHUSI, HO B OOJILIIMHCTBE MPOYUX CIydaeB 00-
CJIeNOBaHUE MOXET ObITh OTPAHUYEHO METOAUKOM, OIU-
CaHHOU B JJaHHOW CTaThe.

OITyX0JIel, ACCOLIMMPOBAHHBIX C (hOKab-

kuHa A.A. u 1p. Buzyanuszaius snuien-
TOTEHHBIX MOPaXXeHUi1 TOJIOBHOTO MO3ra

mosra. PTMY, 2006. 24 c. [Alikhanov A.A.,
Petrukhin A.S., Mukhin K.Yu. et al. High-

in evaluating epileptogenic brain lesions.
RSMU, 2006. 24 p. (In Russ.)].

y nereit. M.: MU3natenbckuit nom «Bumap», 4. MyxuH K.10. ®okanbHble KOPTUKATbHBIE
2009. C. 199-219. [Alikhanov A.A., JMUCTUIA3UU: KIMHUKO-3JIEKTPO-HEHPOBH -
Generalov V.O., Demushkina A.A. et al. 3yaJIu3allMOHHbIE XapaKTEPUCTUKU.
Visualization of epileptogenic brain lesions Pycckuit xypHail 1eTCKOi HEBPOJIOTUU

in children. Moscow: Publishing house 2016;(11):8—24. DOI: 10.17650/2073-
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