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Annotation: The importance of ischemic stroke early diagnosis cannot be overstated.
Magnetic resonance imaging (MRI) and computed tomography (CT) are the two most
widely used neuroimaging methods (MRI). However, CT plays a relatively small part in
the early detection of ischemic stroke. While on MRI using regular and special
techniques - in the first hours or even minutes after the onset of neurological
symptoms, changes visible on CT form 24 hours after the beginning of neurological
symptoms. Modern theories, which are supported by a wealth of experimental data,
suggest that the ischemia zone has a heterogeneous structure. The degree of cerebral
blood flow has the lowest perfusion rates in the central regions (core or core), which
causes neurons to die quickly (within a few minutes). The peripheral parts (the
"ischemic penumbra” or penumbra) of the brain's ischemic lesion zone are
characterized by higher levels of brain perfusion, and irreversible changes in cells in
this zone can develop over a longer (hours) time. With ongoing ischemia, this zone
also undergoes typical irreversible structural changes characteristic of the heart of
the infarct zone. On the other hand, this area of the brain can be saved by restoring
adequate blood flow during treatment. It is the "zone of ischemic penumbra” that is
the main target of brain ischemia research using modern neuro -radiological
diagnostic methods and early (first hours and days) therapy. The analysis of literature
data on the possibilities of improving the effectiveness of the diagnosis of ischemic
stroke using magnetic resonance imaging (MRI) is carried out. It is shown that
systemic thrombolytic therapy (TLT) is currently considered as the most effective
therapeutic method of treatment for ischemic stroke (which allows restoring blood
flow and preserving the viability of reversibly damaged nervous tissue). At the same
time, the most important condition for performing TLT is the availability of neuro -
visualization methods that allow us to assess the pathogenetic subtype of brain
infarction, to establish the pathology of the vessel that led to stroke. Modern MRI
protocols allow us to identify the volume and nature of the stroke focus, and also
show the possibilities of achieving the effect of TLT. Analysis of the literature data
shows that MRI can be widely used in the examination of patients with suspected
ischemic stroke from the very first hours after the onset of the disease, which in turn
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makes it possible to increase the efficiency and quality of medical care for this
category of patients.

Keywords: ischemic stroke, magnetic resonance imaging, diagnostic efficiency,
neuroimaging, quality of medical care.

Introduction

B Tedenue 1MTenbHOT0 BpeMeHH B Y30€KHUCTaHe MOMOIIb OOJIbHBIM C OCTPHIMU HapyLICHUSIMU
Mo3roBoro kpoBooOpaienus (OHMK) oka3biBasiack B HEIOCTaTOYHOM 0OBEME, IPU 3TOM J10JIs
FOCIIUTAIM3UPOBAHHBIX AK€ B MeEramoyiucax coctaBisuia oT 59,9 mo 73,4%, a B mpemenax
«TEPareBTUYECKOTO OKHA» JOCTAaBILLIOCh 35- 79% GonmpHbix MU [1-4]. He O6butn BeIpaboTaHbI
€IMHBbIC TIPUHIMIIBI BEIEHUS OTOM KaTeropuu MAalUeHTOB, 4YTO, Oe3yCcIOBHO, TpeboBaiIo
COBEPIIIEHCTBOBAHUS BCEM CHCTEMbI OKa3aHUsI MEIUIIMHCKOM MOMOIIH 3TUM O0bHBIM [1, 5-7]. B
HOCJIEeIHUE TOAbl METOJ] MarHUTHO-pe30HaHCHOM ToMorpaduu (MPT) Bce vaie npumensiercs B
Ka4yeCcTBE OCHOBHOT'O JUAarHOCTUYECKOTO HUCCIIE0OBAaHUS MPU OCTpoM HHCyibTe. VccnenoBarenu
cxoaarcss BO MHeHuH, 4To MPT crnocoGHa BBIIBUTH M3MEHEHUS B TOJIOBHOM MO3I€ B IE€pBbIE
Yyachkl OT Hayalla KJIMHUYECKUX MposiBIeHUN umemudeckoro mHcyneta (UMW) [2, 3, 5, 8, 9].
BHenpenue B KIMHUYECKYIO MPAKTUKY TEPMUHA «TE€PANEBTUYECKOE OKHOY», a TAKXKE pa3padoTKa
HOBBIX 3((EKTUBHBIX METOJOB JIEUYEHUS MHCYJIbTAa W3MEHWIN TPEACTaBICHUS 00 OCTPBIX
HapyIIEHUAIX MO3TOBOrO KpOBOOOpalieHuss Kak 00 HHKypaOeabHOW MaToJIOTUH, a TakKke
CHOCOOCTBOBAJIM  YCWJIMSM IO  YMEHbBIIEHHWIO  BpPEMEHM  JOCTaBKM  OOJIBHBIX B
cnenuanusupoBaHHoe otraenenue. [8, 10]. Kak mpaBuio, okpyxkaromas o0iacTe TKaHEH, B
KOTOpOH Hapymaercst (pyHKIUS HEHPOHOB, — HIIEMHUYECKasi MOJYyTeHb, WIH NEeHymMOpa, —
3HAYUTEIBHO OOJIBIIE MO 00BEMY, HO B 3THX YYacTKaX COXpaHEHa CTPYKTYpHas LeJIOCTHOCTh U
CHOCOOHOCTh K BOCCTAHOBJIEHUIO HEHPOHOB. B cBOIO ovepenpb cynpba TKaHel B 30HE EHyMOpPbI
OTIpesieNIIeTCsl YPOBHEM OCTaTOYHOTO KPOBOTOKA W JUIMTENBbHOCThIO Tunomnepdysuum [11, 12].
AHanu3 JaHHBIX JIUTEPATypbl CBUAETEIBLCTBYET O TOM, YTO B KauecTBe Hanbosuee 3p(HeKTUBHOTO
TepaneBTUYecKoro Meroaa JedeHuss WM Ha cerogHs paccmaTpuBaercss CHCTEMHas
TpoMbonuTuueckast tepanus (TJIT), koTopas mo3BosieT BOCCTAaHOBUTH KPOBOTOK M COXPAaHUTH
KU3HECIIOCOOHOCTh 00paTUMO MOBPEXKIACHHONM HEpPBHOW TKaHU. B HacTosiee Bpems 3TOT
MOJXO/1 SIBJISI€TCS IIUPOKOIOCTYIHBIM KaK B TEXHUYECKOM, TaK U YKOHOMHUYECKOM acrekTe [5-7,
13,23]. B HacTosiiee Bpemst B OOJNBIIMHCTBE JieueOHbIX yupexaeHuil Poccuiickoit denepannu
uMeroTcsa Bee ycioBus A ocymectBieHus TJIT. OguuM u3 (pakTopoB, MPENnSTCTBYIOUIMX €€
IPOBE/ICHUIO, SBJISIETCS HEOONBIIONW CPOK OT MOMEHTa pa3BuTHUs nepBbix cumntToMoB OHMK no
Havana tepanun — 4,5 4daca. DakTHUECKH Ka)xJaas JOMOJIHUTEIbHAS MHUHYTa MPOMEJICHUS
yBeIMYUBaeT 00beM HeoOpaTHUMbIX MOBPEXACHUH TKaHel TronoBHOro wmosra [4, 5, 27].
BaxneinmmmM ycimoBueMm nposeneHus TJIT sABisieTcss JOCTYNHOCTh HEMPO BU3yaIM3alMOHHBIX
METOJIOB, MPU 3TOM IO MEPE COBEPIICHCTBOBAHUS ATHUX METOJIOB M3MEHSIOTCS pelllaeMble ¢ UX
nomouisto 3anauu [7, 14,30]. Ha nepBoM 3Tane 3agada 3akiroyanach B OLICHKE THUIIA MHCYIIbTA:
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UIIeMHYecKuid MO0 reMopparuueckuil. B Hacrosiee BpeMs HpUMEHEHHE METOAOB HEHpo
BU3YyalM3allMd JAa€T BO3MOXHOCTb OINPEIEIICHUS IMAaTOT€HETUYECKOro IOATHUIIA HHCYJIbTa U
BBISIBJICHUS TATOJOTUU COCYJa, MpuBeAlero Kk uucynsty [3, 4, 7, 15,31,32]. Wcnonb3oBanue
COBpEeMEHHBIX MPOTOKOIOB MPT mo3BoseT oneHnBaTh 00beM O4ara WHCYIIbTa, €ro XapakTep, a
TaK)Ke MOKa3bIBaeT BO3MOXKHOCTH AocTikeHus dddexra ot TJIT. B HacTosmee Bpemst oka3aHa
BO3MOXXHOCTh BBISIBIICHUSI (PEHOMEHA «pPacCOTJIacOBaHMS» — pa3iuyuii 00BEMOB BEIECTBA
TKaHU MO3ra, B KOTOPOM yMEHbIIIEHa CKOPOCTh KPOBOTOKA, a TaKXe CHI)KEH 00beM KpoBu [9,
16,36]. [lannas o61acTh MpeAcTaBisieT cOO0H 30HY MIIEMUYECKON TOJYTEHH — y4acTOK TKaHH,
KOTOPBI TOTEHIUAIBHO MOXXET OBITh claceH OT THOead MpH YCIOBHH CBOEBPEMEHHOTO
BMenlarenscTBa. PEHOMEH «paccoryacoBaHus» oOHapyxkuBaercs npu MPT, npu stom
YUUTBIBACTCS pa3inyue B 00beMax odvara mpH ucciaenoBaHuu Iu(Qy3noHHO- U mepPy3nOHHO-
B3BEIICHHBIX M300pakeHuil. DddekTuBHOCT, MeToJa JOKa3aHa pe3yiabTaTaMu  psiza
ONMyOJIMKOBAaHHBIX K HAacTOSIIEMY BPEMEHH MHOTOLIEHTPOBBIX IJ1alle00-KOHTPOJIUPYEMBIX
uccnenoBanuii: ECASS, ECASS II, ECASS III ATLANTIS, NINDS [17], psaa MeTaaHain30B
[18], coBokynHOCTH uH(popManuu, 3adpukcupoBaHHor B MexayHapoanom peructpe SITS [13].
BaxxneilluM pe3ynbTaToM NpPUMEHEHHUs MTaHHOTO METOoJa JICUEHHUs SBIAETCSA YIydlleHUE
(GyHKIIMOHAIBHOTO pe3yabTaTa: HApUMEpP, MO AAHHBIM OIEHKU 23 942 GOJbHBIX, CBEACHUS O
KOTOpBIX mpezacTaBiensl B peructpe SITS-MOST, tak Ha3piBaeMblii YpOBEHb (DYHKIIMOHAIEHOU
HE3aBUCUMOCTHU cocTaBiisieT 57 u 60% COOTBETCTBEHHO Yy MAlMEHTOB, KOTOPHIM MPOBOJIUIIACH
Tepanus rt-PA B TeueHHe MEpPBHIX TPEX 4YAcOB, a TaKXKe B MHTepBasie 3-4,5 yaca mocie Hayaia
pazsutuss OHMK [13]. [To ganaeim Hacke W. et al. (2004), He3aBuCHMO OT pacIIMpEeHUs] OKHA
TepaneBTHUECKUX BO3MOXKHOCTEH 10 4,5 yaca, Kak MOXXHO OoJjiee paHHEe Hayauo JIEYCHHUs
COIpoBOXKAaeTcss aydymumu pesyibratamu (0-90 mun.: OHI 2.11; 95% U 1,33-3,55; 90-180
muH.: OLI 1.69; 95% U 1,09-2,62) [17]. CormacHo pe3ynbTataM MYJIbTUIIEHTPOBOTO
PaHJIOMU3UPOBAHHOTO  KJIMHHYECKOro  uccinefoBanus  International — Stroke — Trial-3,
BHYTPUBEHHBIH TPOMOOIN3HC aCCOLUUPYETCS KaK C JY4YIIUM (YHKIIMOHAIBHBIM HCXO/0M, TaK U
c Ooyee BBICOKMMH IIOKa3aTeIsIMHM KadecTBa JKM3HW TalMeHToB dyepe3 1,5 roma [19].
VYCTaHOBIIEHO, YTO COCYIUCTbIE M3MEHEHUsS SBISIIOTCS OAHMM W3 HaubOonee paHHux MPT-
MPU3HAKOB 1epeOpaIbHOr0 UIIEMUYECKOTO IMPOIECca, OTPAXKAIOUIMM U3MEHEHHs] KPOBOTOKA U
cocrosiHue mnpoceta cocyna [20]. IlomoOHble caBUTM MOTYT OBITH BBISBIEHBI YK€ Yepes3
HECKOJIBKO MMHYT IOCJIE€ OKKJItO3uH apTrepuu. 1Ipu aTom He BeaBisiercs MP-curnan, npucymnii
OBICTPOMY KPOBOTOKY B COCYZ€, Ha «spinecho» CIMH-3X0 TOMOrpaMMax COCyJ IepecTaeT ObITh
BUIUMBIM. OJTHAKO 3TOT CUMITOM BBIABIIETCS TOJIBKO B PSIZIE CIy4yaeB U MOXKET BBICTYNATh B
KadyecTBe JIOKHOTO mpusHaka [3, 16, 21]. B kauectBe Hambosiee HanexxHoro kpurepus MPT
JIMaTHOCTUKKA B OCTpoil cramuu pa3zputusa MU paccmarpuBaercss BO3MOXKHOCTH OIIEHKH
M3MEHEHUH MHTEHCUBHOCTH MarHUTHO-PE30HAHCHOIO CHUTHala BemlecTBa mosra. [lo MHeHuto
psifa aBTOPOB, TUArHOCTHYECKAs LEHHOCTh TaKOTO KPUTEpHsl, KaK JIOKAJIbHBIM OTEK BellecTBa
TOJIOBHOTO MO3ra, OTPaXKaloOUIero IMTOTOKCHYECKylo (a3y (mepBble 2-4 4.), HEBeNHKa.
OtcyrcTBUe M3MeHeHu# curHana Ha T1-BU HekoTopble ncciegoBaTenu OOBACHSIOT TE€M, YTO
JIOKAJIbHBIN OTEK BBI3BIBACTCS YBEIMUYEHHBIM OOBEMOM BHYTPHKJIETOYHON >KUAKOCTH. OIHAKO
nepeMeleHre >KUIKOCTH M3 COCYIUCTOrO pycia B KJIETKM IOBBIMIAET O0BEM >KHUIKOCTH
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HE3HAYUTeNIbHO — B cpeHeM He Oosee yeM Ha 3% [16, 20]. Vi3MeHeHus: napeHXUMbl TOJIOBHOTO
MO3ra, KOTOpbI€ B 3HAYUTEIIBHOW MEpEe XapaKTepU3YIOT PacCHpOCTPAHEHHOCTb U JAUHAMUKY
UIIEMHYECKOTO TPOIECcca, BBIABISIOTCS MO3Ke — cirycTs 14 gacoB u 6osee. Takoro poga MPT-
NPU3HAKH MOTYT OBITh OOHapy:keHbl Ha T2-B3BEUICHHBIX M300paKEHUSAX B KAUECTBE OYaroB I'-
NEPUHTCHCUBHOTO CHIHAJla MW Ha T1-B3BelIEHHBIX I/1306pa)KeHI/ISIX — THUIIOMHTCHCHUBHOI'O
curHana [22]. IIpu 3TOM ucciieioBaTesin MOATBEPKIAIOT, YTO B TEYECHUE MEPBBIX CYTOK MOCIIE
pPa3BUTHS MIIEMUH U3MEHEHHs curHaia Ha T2-BU obnapyxuBatorcs vamie, yem Ha T1-BU, npu
3TOM W3MEHEHHBIH CHTHajla Ha T2-I/I306pa)KeHI/I${X, a TaKXKC Ha IIPOTOH-B3BCHICHHBIX
H306pa)KeHI/IHX, OTMCYAIOTCS B CPOKHU OT 14 a0 16 JacoB nocie Pa3BUTHA UIICMHUH, B TO BPEMA
kak Ha T1-BU — cnycrs 16-20 gacos [5, 21].
3akiouyeHue AHaIHU3 JTUTCPATYPHBIX JAHHBIX M COOCTBEHHBIX HAOIIOJNCHHM IMOKA3BIBACT, UTO
MPT sgBasgercs BEICOKO I/IH(l)OpMaTI/IBHBIM MCTOAOM NJUArHOCTUKU MIIEMHUYCCKOTI'O MHCYJIbTA.
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