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BO3MOXHOCTN MarHUTHO-PE30HAHCHON TOMOorpadpumn
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Llenb uccnepoBaHmsa: 13y4ynTb 0COOEHHOCTN BU3yanm3aumm ULLIEMUYECKOrO MHCYbTa Y AeTel Ha paHHUX
cTagmsax GopMMpPOBaHMS NaTo0rMYecKoro npoLecca npv NOMOLLMY MarHUTHO-Pe30HaHCHOM Tomorpadum (MPT).

Martepuan n metopgbl. [poaHann3anpoBaHbl pedynstatel MPT rosoBHoro moara (FM) y 34 geten ¢ knmHuye-
CKUMW MPOSIBIEHNAMM MUleMmnyeckoro nHeynsta (MU). B aHanmsmpyemyio rpynny Obliv BKIOYEHbI MaUMEHThI
B BO3pacTe OT 29-ro AHSA X13Hu 0o 18 neT, y KOTOpbIX NPUCYTCTBOBAM 04aroBble M3MeHeHNs B BellecTBe M npu
MP-o6cnenoBaHum B nepuogae He 6onee 48 4 0T MOMEHTa BO3HUKHOBEHNS HEBPOJIOrMYECKOM CUMMTOMATUKM.

Pesynbratbl. MPT gaet BOSMOXHOCTb YCTAHOBUTb HA PaHHMX CPOKax pPa3BmUTMS NaTonorM4eckoro npouecca
nwemuyeckoe nopaxerve MM B 100% HabnioOeHNi, a Takxke OLEHUTb BPEMEHHBIE MOKA3aTeNn BO3HUKHOBEHMS!
04aroBbIX M3MEHEHUIN Ha OCHOBaHUN aHann3a 1 CoMnocTaBeHMS UMMYJbCHbIX MP-nocnenoBaTenbHOCTEN, KOTO-
pble NO3BOJIAIOT OXapakTepu3oBaTb OCTPOTY NpPOLECca.

O6cyxaeHue. AHann3 MoJly4eHHbIX AAHHbIX MOATBEPXAAET pPe3y/bTaThl MCCeO0BaHuiA, ONUCaHHbIX paHee
B 3apyOeXHOI 1 0Te4YecTBEeHHOM nutepatype. MNpu 3ToOM OTMEYEHbI OTANYNS B XapakTepuctukax MP-curHana ot
ouara MW B nepuof nepBbIX 6 4 OT Hayasia HEBPOJIOTMYECKOro CUMMTOMATUKM.

3aknoyeHne. MPT y neteli ABNSETCS BaXKHbIM 1 HEOOXOOUMbIM UCCEA0BaHMEM, NO3BONSIOLWMM Onpeae-
nuTb hopmMupoBaHne NN, oueHnTb CPOKM BO3HUKHOBEHWS U AIMHAMUKY NaTo0rM4eckoro npoLecca, 4To crnocob-
CTBYET CBOEBPEMEHHOMY BbISIBAEHNIO 04ArOBbIX N3MEHEHN CTPYKTYP M Ha paHHMX cpokax.

KniouyeBbie cnoBa: MHCYALT Yy AETEN, ULLEMUYECKNA NHCYNLT, MPT
KoHnuKT nHTepecoB. ABTOPLI 3asBNAIOT 06 OTCYTCTBMM KOHPNKTA MHTEPECOB.

d)uHchuposaHue. MccnepoBaHme He MMeno CNOHCOPCKOM MNOALAEPXKKM.

Ang umtupoBaHusa: Maszaes A.l1., Monoauos M.C. BO3MOXHOCTM MarHMTHO-PE30HAHCHON ToMorpadum B AnarHo-
CTUKE WULIEMNYECKOrO MHCYNbTa 'y AeTen. MeauumHckas Budyanmsaums. 2023; 27 (3): 130-140.
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Possibilities of magnetic resonance imaging
in the diagnosis of ischemic stroke in children
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Research objective. To study the features of visualization of ischemic stroke in children at the early stages of
the formation of the pathological process using magnetic resonance imaging.

Material and methods. The results of magnetic resonance imaging (MRI) examination of 34 children
with clinical manifestations of ischemic stroke (IS) were analyzed. The analyzed group included patients aged
from the 29th day of life to 18 years who had focal changes in the brain substance (BS) during an MRI examina-
tion within a period of not more than 48 hours from the onset of neurological symptoms.

Results. MRI makes it possible to establish in the early stages of the development of the pathological process
the ischemic lesion of the BS in 100% of cases, as well as to evaluate the time indicators of the occurrence of focal
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changes, based on the analysis and comparison of pulsed MRI sequences, which allow characterizing the severity

of the process.

Discussion. The analysis of data obtained confirms the results of studies described earlier in the foreign and
domestic literature. Moreover, there is a difference in the MR signal specifications from the IS focus during the first
6 hours upon occurrence of the neurological symptoms.

Conclusions/findings. The MRI studies in children are important and necessary to determine the IS formation,
evaluate the onset and dynamics of the pathological process that contribute to the timely detection of focal chang-

es in the brain structures at the early stages.
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BeBepeHue

JlyueBas gmarHoCTMKa WLLIEMUYECKOrO MHCYbTa
(UN) y naumeHTOB OeTCKOro BO3pacTa ABJSEeTCH BaX-
HoW npobnemolt B negnatpum. CBOEBPEMEHHOE Bbl-
SIBIEHNE OPraHNYEeCKNX USMEHEHWI B CTPYKTYpE ro-
JIOBHOTO MO3ra y geTten C KJIMHWNYECKOW KapTUHOWN
MHCYNbTa SIBAISIETCHA BaXHOW 3ajadven ans mMeTtonos
HenpoBu3yanmsaunmn. AKTyasrlbHOCTb U3Y4YeHUst Npo-
61eMbl MHCYIbTa B ETCKOM BO3pacTe CBA3aHa C Bbl-
cokoi netanbHocTbio (3—-30%). Mo faHHbIM NuTepa-
Typbl, 00 90% naumeHTOB, nepeHeclwnx WA, yoyt
NoABEPXEHbl MHBANVMAM3AUMN B BUAE CTOWKOrO He-
BpoOJiornyeckoro geduumnta, npobnemMsl gansHenwe-
ro pa3BUTUS U HECMOCOOHOCTU K CaMOOBCYXNBAHMIO
[1, 2]. Snnopemuonoruyeckne gaHHble MM B pasHbix
CTpaHax He npeBbiwatoT 3HavyeHnn 13 : 100 000 Hace-
neHunsa B rog [3].

OT1nnume dakTopoB pucka BO3HUKHOBEHMS NN
y OeTel N0 CPaBHEHMIO CO B3POC/bIM HaCesleHNEM
1 pasHoobpasne KIMHUYECKMX NPOSIBNIEHNA co3aaeT
Cepbe3Hble TPYOHOCTU B BbISIBIEHNN BO3HUKHOBEHMS
nwemmn. B 20% cnyyaeB atmonorus U octaetca
[0 KOHUQA He BbISICHEHHON [4, 3].

C pasBuTneEM COBPEMEHHBLIX METO0B HENPOBM3Ya-
NN3aumn CTaHOBUTCS BO3MOXHBLIM ObICTPO U TOYHO
onpenennTb TUM HapyLIeHNs MO3roBOro KpoBoobpa-
LEeHWs, ero okannsaumio 1 pa3mMepsbl, OLEHUTb CO-
CTOSIHWE COCYOMCTOM CUCTEMbl FOJIOBHOMO MO3ra,
a TaKke BbIBUTb NATONOMMYeCcKre NpoLecchl, MPUBO-
hsaume K KIMHUYECKOW KapTuHe wuHcyneta [6, 7].
MeTonom, o6nagalolmMM BbICOKOM YYBCTBUTESIbHO-
CTbIO K 04aram MemMmnm Ha pasHbIX CTaamax NaToorm-
4eCKOoro npouecca, ABNSeTCa MarHNTHO-pe3oHaHCcHas
Tomorpadpua (MPT). [na peweHus gaHHOW 3agayu
HeoOX0AMMO MCMOJSIb30BaHME CTaHAAPTHBLIX MPOTOKO-
JIOB CKaHMPOBAaHMS, @ UMEHHO: T1- 1 T2-B3BELLEHHbIX
n3obpaxeHuii (BN), npotokonos FLAIR (Fluid Attenua-
tion Inversion Recovery), and¢y3noHHO-B3BELLIEHHbIX
n3obpaxeruii (ABW) B coyetaHun ¢ M3MepsieMbiM
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koadpduumeHtom anddysum (UKO) n T2*/SWI [8, 9].
Mpotokon BV B codetaHun ¢ MK asnaetcs Hanbo-
Jiee YyBCTBUTEJIbHBIM MPU ULLEMNYECKOM NMOPAXEHUN
rOSI0OBHOrO MO3ra 1 No3BONSET BU3yann3nmposaTtb na-
TONOMMYECKMI NPOLLECC Ha HaYasbHbIX 3Tanax OCTpen-
wen ctagun [8, 10] C BBICOKOM YYBCTBUTENIbHOCTbIO
(88-100%) n cneundpunyHocTbio (86-100%) [10].
Momumo OBW B codetanum ¢ K, paHHAs BU3yanu-
3aumns MM Bo3MOXHA Npy MOMOLLM MMMYJIbCHBIX MO-
cneposatensHocTen (MM) T2BU mn FLAIR, koTopble
no3eonsioT Budyanuamposatb N B nepebie 3-8 4 ¢
MOMEHTa BO3HUKHOBEHWNS HEBPOJIOrMYECKOM CUMMTO-
mMaTtukm [11].

3Tmonorma n ocobeHHOCTU naTtoduanonornye-
ckoro TevyeHnsa MW y naumeHToB OETCKOro Bo3pacTta
BHOCSIT CBOW BKJ1ag, B Tepanuio AaHHOro 3ab0neBaHns
[12, 13]. Pa3sutne metonos nedexHus N y peten
HeobX0AMMO He TOMbKO AJi9 BbICTPOro BbISBIEHNS
naToNIorM4eckoro npouecca, onpeaeneHns nokann-
3aumm, pasmMepoB 1 NPUYMHbI BO3HUKHOBEHMS MOpa-
XEHWSI, HO U AN19 YCTAHOB/IEHWSI BDEMEHU C MOMEHTA
€ero BO3HUMKHOBeHMS [14]. B HayyHOM nuTepartype
OTMEYEHO, Y4TO GM3NONOrMa paHHEro AeTCKoro Bo3-
pacTa BHOCUT CBOI Bkag B 0COOEHHOCTN BU3yanu-
3aumm NN [14, 15].

Llenb uccnepoBaHua

N3yunTb 0cOBEHHOCTN BU3yanusaumm MW y netei
Ha paHHUX CTaamax GOPMUPOBAHUSA NATONIOrMYECKO-
ro npowecca npu nomowiy MPT.

Martepuan n metoabl

MpoBeneH aHanua peaynsratoB MPT-ob6cneno-
BaHNS 34 MauMeHTOB C KIMHUYECKUMU MPU3HaKamm
OCTPOro HapylleHusi MO3roBOro KpoBooOpaLleHUs
(OHMK) Ha 6a3e Mop030BCKOI AETCKOW FrOpPOACKON
KIMHMYecKom 6osibHMLUbl. B aHanuamnpyemyto rpynny
OblNN BKJIIOYEHBI NALMEHThI B BO3pacTe oT 29-ro aHA
XN3HKU 00 18 NeT, y KOTOPbIX NPUCYTCTBOBAIN 04aro-
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TaGnuua 1. BospacTHas Bapuauus aeteli ¢ UeMUHECKMM MHCYSIbTOM FOJIOBHOrO MO3ra
Table 1. Age variation in children with cerebral ischemic stroke

MEJIMHCKAS BU3YATIBALS

BospacT naumeHToB, roasl / Age of patients, years
Konunyectso naumeHTtoB / Number of patients (n = 34)

0-2 2-5 5-9 10-18

Bble MU3MEHEHUS B BELLECTBE FOIOBHOMO MO3ra npu
MP-o6cnenoBaHun B nepuof He 6onee 48 4 0T MO-
MEHTa BO3HMKHOBEHWS HEBPOSIOrMYECKON CUMMTO-
Matukn. MPT ronoBHOro mMo3ra BbINOJfiHSANaChk C UC-
nonb3oBaHuem cneagytowmx WM: T2, T1, FLAIR, ABWU
¢ noctpoerHnem NKA-kapt, SWI/T2*. Ang nauMeHTOB
paHHero pnetckoro Bo3pacta MP-uccneposaHus
NPOBOAMINCL C HAPKO30OM MO, KOHTPOJIEM aHecTe-
31onora, 4To NO3BONSASIO HUBENMPOBATb ANUHAMMYE-
ckue aptedakTbl. B cnoxHbix anddepeHumanbHbix
ONarHOCTMYECKMX ClyYasx MccneaoBaHma NnpoBoan-
JINCb C BHYTPUBEHHbLIM BBEAEHMEM KOHTPACTHOr O Be-
wecTsa.

Cpenu obcnenoBaHHbIX NauyeHToB Obil 21 Manb-
ynk n 13 pesoyek. PacnpepeneHve no BO3pacTy
npeacTasneHo B Tabn. 1.

Kak BugHo n3 tabn. 1, sctpevaemocts W y naum-
€HTOB [IeTCKOro Bo3pacTa yalle Habntoganack B ne-
puopa ot 5 no 18 ner.

Pe3ynbTaTthbl

MpoBeneH aHanm3 MP-nccnepoBanuii 34 naumneH-
TOB C KNnHu4eckol kaptnuHon OHMK. PacnpeneneHue
naunueHToB B 3aBUCUMOCTU OT BPEMEHW NMpoBeaeHUs
MPT ¢ MOMeHTa Havyana HeEBPONOrMYECKON CUMMTO-
MaTuKn ObINO CneaylowuM: B NepBble 6 4 06cnenosa-
Ho 10 maumeHTOoB, B Nepuog 6-48 4 — 24 naupneHTa.
PesynbtaTthl aHanm3a Buadyanmaaumm odaroB MW Ha
MP-Tomorpammax B 3aBMCMMOCTU OT BPEMEHU BO3-
HWKHOBEHMS HEBPOJIOTMYECKONW CUMMATOMATUKN
npenctaeneHbl B Tabn. 2. MPT nossonuna Budyanu-
31pOoBaTb 04aroBble MIBMEHEHNS BELLLECTBA FOIOBHO-
ro Mo3ra nonepeyHbIM pasmepomMm oT 3 go 68 mm
(cpegHui pasmep 25,9 mm, meamaHa 22,5 MMm) He-
3aBMCMMO OT aHaTOMMYeCKOoM nokanmaauumn VN,

Mpu aHannse MPT-u3obpaxerHnin 34 netein, 06-
CnepoBaHHbIX B nepsble 48 4 0T MOMEHTa BO3HMKHO-
BEHWSI HEBPOJIOrMYECKON cumnTomaTukm, B 29,4%
(n = 10) HabnooeHWiA ycTaHOBEHA OCTpelilas cTa-
ona N (nepeble 6 4 OT MOMEHTa BO3HMKHOBEHUS
HEeBPOIOrM4EeCKOM CUMNTOMATUKN) B pe3ysibTaTe Co-
BOkynHoro aHanasa T2BW, FLAIR n BU (b = 1000)
¢ noctpoeHnem NKA-kapTbl (puc. 1). B ocTpenwyto
ctaguio M onpepnensancsa kak 30Ha C pecTpukumnei
onoodysnmn, Nnpu 3ToM pasmepbl 30HbI ULLEMUYECKO-
ro NOpaxeHus He BAUSIIN Ha ee BbISBISEMOCTb NMpu
aHannse BW ¢ ¢aktopom b = 1000 B coyeTaHun
¢ VKA.

2023, Tom 27, Ned

M3 10 (100%) peten c ocTpenwen ctagmen A
y 50% (n = 5) Ha T2BU 1 B 60% (n = 6) HabaoaeHNi
Ha FLAIR B BewecTBe roIOBHOr0 MO3ra He BbISIBJIEHO
naTosIOrMYeCcKNX O4aroBbIX W3MEHEHUN, KOTOpPblE
COOTBETCTBOBANN KiMHUYeckon kaptuHe OHMK no
mwemmnyeckomy tmny (puc. 2). B 30% cnyvaes otmeva-
JINCb cNabbIt NOBbILEHHbIM curHan Ha T2BU u FLAIR,
a Takke cnaboe CHuxeHue curHana Ha T1BU. B 20%
(n=2)Ha T2BN n B 10% (n = 2) Ha FLAIR oTmeuancs
HEeOOHOPOHbIV C/labblii MOBbLILIEHHbI CUrHa, a Tak-
Xe HEeOOHOPOAHbIN CNabOMOHMKEHHbIN CUrHaN Ha
TiIBU y 10% (n = 1), BEPOATHO, BO3HMKAIOLWMIA HA
GboHe OopMUPYIOLLErocst LUTOTOKCMYECKOro OTeka.
B 60% (n = 6) HabntoaeHuii Ha T1BW naTtonornyecku
n3meHeHHoro MP-curHana He BbigBfIeHO. [lpun
aHannse ceepxocTtpon ctagum U conocTaBneHsbl
MP-n3obpaxenus Ha T2BU n FLAIR, B pe3ynbrtate
4yero yctaHoBsneHo, 4to B 90% (n = 9) cnyyaeB gaH-
Hble, MONly4EeHHbIE HAa 3Tux AByx U1, coBnaganu.

Pexxum SWI/T2* ncnonb3osaH B 8 HabnoaeHMAX.
B 37,5% (n = 3) HabnogeHuin oTMeYanoch claboBbl-
paxeHHOe HeogHopogHoe cHuxeHne MP-curHana
Ha SWI/T2* oT 30HbI IV, Npn 9TOM B OCTasIbHbIX CIy-
4yasax N3MEHEHUI He BbISIBIEHO.

Mpwn aHann3e MPT-n3obpaxeHuii 24 neteir, 0b-
cnenoBaHHbIX B nepmo 6-48 4 ¢ MOMEHTa BO3HUKHO-
BEHWSI HEBPONOrMYECKON CUMMATOMATUKM, 30HA ULLIE-
MWYECKOr0 MOPaxXeHUs rOSIOBHOMO MO3ra umena
B OCHOBHOM O[HO3HayHble XapakTepuctukn MP-
curHana Ha T2BW, FLAIR, T1BW, OBW (b = 1000)
n UKIO-kapTe, a Bu3yanu3aums nU3MeHeHuii Obina
BO3MOXHA BO BCEX CNyvasix (puc. 3).

Hannune UM 6bino guarHoctuposaHo B 100%
(n=24) cnyyaes Ha BN ¢ ¢paktopom b = 1000 ¢ no-
ctpoeHnem UKI-kapTbl Kak 30Ha C PecTpukumen
ondpoysmmn, a MMEHHO OTMe4YeHO noBbieHne MP-
curHana Ha ABW ¢ ¢paktopom b = 1000 n cHuxeHne
curHana Ha WKO-kapte. MosbiweHne MP-curHana
Ha [BW ¢ ¢pakTtopom b = 1000 n cHuxeHne Ha UK/ -
KapTe 6b110 BbiBNEHO B 95,8% (n = 23) Habnoae-
HWiA. B ogHOM cinyyae HeOQHOPOAHbIN CUrHa BU3ya-
nmauposanca Ha OBW ¢ ¢paktopom b = 1000 n Ha
UK-kapTe, Nnpyv KOTOPOM ONpenensncsa HeoOHO-
POAOHO NoBbIWEHHbIN MP-curHan Ha BN (b = 1000)
1 HEOQHOPOOHO MOHMXEHHbIN Ha UK.

B 91,7% (n = 22) cnyyaeB yyacTtok IV xapakTepu-
3oBaJics nosblileHnem MP-curHana Ha T2BW v cHu-
xeHnem Ha T1BU, B 8,3% (n = 2) cnyyaes curHan 6bin
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Ta6nuua 2. MP-Br3yanunsaums ULEMNYECKOr0 NHCY/bTa B 3aBUCUMOCTY OT CTaZuy NaToNorMyeckoro npouecca
Table 2. MR imaging of ischemic stroke depending on the stage of the pathological process

WUmnynbcHbie

Octpeiiwas ctagus (0-6 y)

OcTtpas ctagus (6-48 4)

nocniepoBaTesbHOCTU Hyperacute stage (0—6 hours) Acute stage (6—48 hours)
Pulse sequences
T2 50% — oTcyTCTBME U3MEHEHMIA / no change 91.7% — noBbILWEHHbIN / increased
30% - cnabonosbileHHbIN / slightly elevated 8.3% — HeOJHOPOZHO MOBbILLEHHBIN
20% — cnabo HEOAHOPOAHO MOBLILLEHHbI non-uniformly elevated
slightly non-uniformly increased
FLAIR 60% - oTCyTCTBME M3MEHEHWI / NO change 87.5% — noBblLWeHHbIN / increased
30% - cnabebliii noBblWeHHbI / weak increased | 12.5% — HEOAHOPOAHO NOBbILLEHHbI
10% - cnabo HeoJHOPOLHO MOBLILLIEHHBIN non-uniformly elevated
slightly non-uniformly elevated
T1 60% - oTCyTCTBME M3MEHEHWI / NO change 91.7% — noHWXeHHbIN / reduced
30% - cnabonoHmxeHHbIN / slightly reduced 8.3% — HEOZAHOPOAHO MOHMXKEHHBIV
10% — cnabo HEOAHOPOLHO MOHUKEHHBI heterogeneously low
slightly inhomogeneously low
T1+contrast OTcyTCTBUE HAKOMIEHMS KOHTPACTHOMO MOoXeT NpucyTCTBOBaTb 04aroBoe
npenapara NN rMpanibHOE KOHTPaCTMPOBaHNE
No accumulation of contrast agent Focal or gyral enhancement may be
present
MoxeT npucyTCTBOBaTL MNcunaTepanbHoe
YCUIEHME COCYAMCTOrO PUCYHKA
Ipsilateral enhancement of vascular pattern
may be present
BN MoBbiweHHbIN / Elevated MoBbiweHHbIN / Elevated
¢ dpakTopom b = 1000
DWI b =1000
KL / ADC MoHwxeHHbIN / Reduced MoHwxeHHbIN / Reduced
SWI/T2* 62.5% — oTcyTCTBME M3MEHeHUI / no change 35.3% — NOBbILUEHHII

37.5% — cnabo HeoAHOPOAHO NOHMXKEHHBIN
slightly heterogeneously low

increased
47.1% — HEOAHOPOAHO MOBLILLEHHBIN
non-uniformly elevated
11.7% — cnabonoHMXeHHbI
slightly reduced

5.9% - OTCYTCTBME UBMEHEHUIA
no change

MP-npu3Haku,
BCTPEYalonecs B 9T0T
BPEMEHHOIN MPOMEXYTOK
MR signs occurring dur-
ing this time period

B 30% oTcyTcTBME hEeHOMEHA “NMYCTOTHI
noToka” ¢ uncunarepanbHOM CTOPOHbI

Ha T2BW n FLAIR

In 30% absence of the “empty flow” phenome-
non from the ipsilateral side on T2WI and flair

Penko (10%) cnaboBbipaxeHHbIn Macc-addekT
Rarely (10%) mild masseffect

B 20.8% otcyTcTBME DeHomeHa

“nycToThl NOTOKA” C MNcunaTepanbHo
CTOPOHbI Ha T2BW 1 FLAIR

In 20.8%, the phenomenon of “empty flow”
was absent from the ipsilateral side on
T2WI and FLAIR

Pegnko (4%) BcTpeyaeTcs
remMopparn4yeckoe NponuTLIBaHME
Rarely (4%) hemorrhagic impregnation
occurs

B 41% Hannyne nepmdokanbHOro MeHee
BbIPAXEHHOr 0 LIUTOTOKCUYECKOro OTeKa
In 41%, the presence of less pronounced
perifocal cytotoxic edema

B 58,3% Hannune macc-adpdekra
In 58.3%, the presence of a mass effect
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Puc. 1. MPT-uccnenoBaxue nauvexta 17 net B nepeble 6 4 (a, 6, B, I') 1 4epes CyTku (4, €, X, 3) C MOMEHTa BO3HNKHOBE-
HUSI HEBPOJIOTMYECKOM CUMMTOMATUKMN.

Ha cepun nonyyeHHbIX N306paxeHNin B NeBbIX JIOGHO, OCTPOBKOBOM U TEMEHHOI [0MSX OTMEYaeTCs 30Ha PECTPUKLMUN
onoddysnm (NoHmxeHHbln MP-curHan Ha VK, (B, X) 1 noBbiweHHbIn Ha ABW ¢ dakTopom b=1000 (r, 3)). B pexume FLAIR
B nepBble 6 4 (6) 04aroBoro NnopaxeHus He BbISIBSIEHO, NPV 3TOM OTMEYeHO noBbileHne MP-curHana ot npoceeTa cocyaa
Ha YPOBHE 30HbI pecTpukumn anddyanm (oTcyTcTmne “deHoMeHa NycToTbl MOTOKA”), @ CNyCcTa CyTkM (€) OTMevaeTcs
NOsiIBNIEHME 30Hbl MOBbILWEHHOro curHana. Ha MP-aHrmorpammax (a) BM3yann3mpyeTcsl CHUXEHWE WHTEHCMBHOCTU
MP-curHana ot KpoBoTOKa U 06eHEHNEe KPOBOTOKA MO NIEBOI CpeaHei MO3roBOn apTepum ¢ nocnenyoLlen Hopmannaa-
LMen Yyepes cyTku (A).

Fig. 1. MRI examination of a 17-year-old boy in the first 6 hours (a, 6, B, r) and a day later (a, e, X, 3) from the onset
of neurological symptoms.

On a series of obtained images in the left frontal, insular and parietal lobes, there is a zone of diffusion restriction (reduced
MR signal on ADC (B, x) and increased on DWI b = 1000 (r, 3)). In the FLAIR mode, in the first 6 hours (6) no focal lesion
was detected, while an increase in the MR signal from the lumen of the vessel at the level of the diffusion restriction zone
was noted (the absence of the “flow void phenomenon”), and a day later (e) the appearance of an increased signal zone
was noted. On MR angiograms (a), a decrease in the intensity of the MR signal from the blood flow and a depletion of blood
flow in the left middle cerebral artery are visualized, followed by normalization in a day (a).

MEIUIMHCKAS BI3YATMBAIIAS 2023, rou 27, Ne3
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Puc. 2 (yacTtb 1). MPT-uccnegoBaHve naumeHTkn 6 NeT B nepebie 6 4 0T MOMEHTa
BO3HWUKHOBEHWNS HEBPOIOIrMHYECKON CUMNTOMATUKMN.

Ha npepncTaBneHHbIX n306paxeHunsix B neBoli nobHoi none Ha VKA (61) n ABU
¢ daktopom b = 1000 (al1) onpeaensieTcs 30Ha pecTpukumm anddysnmn, kotopas
He Buayanuaupyetca B pexume FLAIR (B1) n SWI (r1). Ha MP-aHrnorpamme
B pexume MUM-pekoHCTpykumn (A1) BU3yanusmpyeTcs CHUXEHWE WHTEHCUB-
HoCTK MP-curHana ot KpoBOTOKa MO JIEBOW BHYTPEHHEN COHHOM apTePUn U NOKaJlb-
HO€ OTCYTCTBME MHTEHCMBHOCTM CUrHana oT KPOBOTOKA MO JIEBON CpeHen MOo3ro-
BOW apTepuu ¢ 06efHEHNEM KPOBOTOKA B Mepudeprnyeckmx oTaenax.

Fig. 2 (part 1). MRI examination of a 6-year-old girl in the first 6 hours from the
onset of neurological symptoms.

In the presented images in the left frontal lobe on ADC (61) and DWI b = 1000 (a1),
a diffusion restriction zone is determined, which is not visualized in the FLAIR (B1)

and SWI (r1) modes. On MR angiograms in the MIP reconstruction mode (p1), a decrease in the intensity of the MR signal
from the blood flow in the left internal carotid artery and a local absence of the signal intensity from the blood flow in the left
middle cerebral artery with depletion of blood flow in peripheral parts are visualized.

Puc. 2 (yacTtb 2). MPT-uccnegoBaHne Tol Xe naumMeHTKu, NPOoBeAeHHOe Yepes3 CYyTKM OT MOMEHTa HEBPOJIOrMYEeCKOro
nebioTa.

Fig. 2 (part 2). MRI of the same patient performed a day after the neurological debut.
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Puc. 2 (yactb 2). MPT-1ccnenoBaHme Tow Xe NaunMeHTKW, MPOBEAEHHOE Yepes CYTKM OT MOMEHTA HEBPOJIOrnyeckoro aebio-
Ta. B neBoi N06HOI 1 TEMEHHOI A0NSX ONPEAENSETCSH 3HAUNTENbHOE YBEIMYEHNE 30HbI pecTpuKumn anddy3unn Ha UKL, (62)
n ABW ¢ daktopom b = 1000 (a2), nosiBneHne 30HbI NOBbILLEHHOrO curHana B pexume FLAIR (r2) n T2 (p2), HeogHOPOOHO
NMOHMXEHHOro curHana Ha T1 (e2) n reteporeHHoro curHana Ha SWI (B2). OTmedeHo nosieneHne macc-agpdexra B Buae nare-
pasibHOWN AMCIOKALMM BMPABO U CYXEHNSI MEXIMpasibHbIX MPOCTPAHCTB Ha YPOBHE n3dMeHeHuin. Ha MP-aHrnorpamme B pexu-
Me MWTT-pekoHCTPYKUMM (K2) BU3yann3npyeTCs BbIPKEHHOE CHUXEHME MHTEHCUBHOCTM MP-curHana ot KpoBOTOKa Mo
JIEBOI BHYTPEHHEN COHHOM apTepun U OTCYTCTBME CUrHana OT KPOBOTOKA MO JIEBOM CpeaHelr MO3roBo apTepun.

Fig. 2 (part 2). MRI of the same patient performed a day after the neurological debut. In the left frontal and parietal lobes,
a significant increase in the diffusion restriction zone on the ADC (62) and DWI b = 1000 (a2), the appearance of a zone
of increased signalin the FLAIR (r2) and T2 (82) modes, and a heterogeneously reduced signal on T1 (e2) and heterogeneous
signal on SWI (B2). The appearance of a mass effect in the form of a lateral dislocation to the right and narrowing of the
intergyral spaces at the level of changes was noted. On MR angiograms in the MIP reconstruction mode (2), a pronounced
decrease in the intensity of the MR signal from the blood flow through the left internal carotid artery and the absence of
a signal from the blood flow through the left middle cerebral artery are visualized.

Puc. 3. MPT-nccnepoBaHne naumeHTku 2 neT B nepsble 48 4 OT BO3HUKHOBEHWUSI HEBPOJSIOMMYECKON CUMMATOMATUKM.
Ha MP-Tomorpammax B akcuanbHOi npoekummn B pexumax T1 (a), FLAIR (6), ABU ¢ daktopom b = 1000 (B) 1 UKL, (r)
B 06n1acTy 6a3anbHbIX SAep crpaBa BU3yann3npyeTcs 30Ha HEOAHOPOAHO NMOHMXKEHHOro MP-curHana Ha T1 1 NoBbILLIEH-
Horo Ha FLAIR, ¢ pecTpukumein auddyanmn, HenpasuibHOM GOPMbI, C HEYETKMMM KOHTYpamu 1 6e3 macc-addekTa.

Fig. 3. MRI examination of a 2-year-old girl in the first 48 hours from the onset of neurological symptoms.

On MR-tomograms in the axial projection in T1 (a), FLAIR (6), DWI b = 1000 (B) and ADC (r) modes, in the region of the basal
ganglia, a zone of inhomogeneously reduced MR signal in T1 and increased by FLAIR, with diffusion restriction, irregular
shape, fuzzy contours and no mass effect.

METUIHHCEAS BI3YATH3ALIS

HEeOAQHOPOAHbIN. MOBbILIEHHbIN CUrHAM OT 30HbI MLUe-
MWYECKOro NOpaxXeHus y OAaHHOW rpynmnbl NaLuueHToB
Habnopancs B pexume FLAIR B 87,5% (n=21) cnyya-
€B, NPV 9TOM HEOAHOPOAHO MOBbILIEHHbIA CUrHanN
oTMeueH B 12,5% (n = 3) cnyyaes (puc. 4).

Mpu aHannae nsobpaxeHnin B pexume SWI/T2* ns
17 naumeHTOB 30Ha VIN Hanbonee 4acTo xapakTepu-
30Banacb HEOOHOPOAHO NOBbLILWEHHbBIM (N = 8, 47,1%)
M OOHOPOAHO MoBbileHHbIM( (N = 6, 35,3%) curHa-
JIOM, pexe CnabonoHMXEHHbIM CUrHasoMm (n = 2,
11,7%) v B ogHOoM (5,9%) cnyyae o4aroBoe n3MeHe-
HMe He BbISIBNEHO.

KoHTpacTHbIi npenapaT B rpynne obcnenoBaH-
Hbix geten (n = 34) 6bin NnpumeHeH B 11 (32%) cny-
yaax, N3 HUX B 2 Cryyasx y AeTeln ¢ uccnegoBaHnem
B nepeble 6 4, B 9 cnyyasx — B nepuopn 6-48 u.
OuyaroB MaTtonoOrM4Yeckoro HakoMJeHUs KOHTpacT-
HOro nNpenapaTa B BELLLECTBE MOJIOBHOrO MO3ra y ae-
Ten, obcnenoBaHHbIX B Nepsble 6 4, He Habnoaga-
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nockb. Y naumeHToB, o0OCnefoBaHHbIX B Mepuop,
6-48 4 OT MOMeHTa BO3HMKHOBEHWNS HEBPOJIOrMye-
CKOWM CUMMTOMATUKK, HakonneHne B 3oHe N oTme-
Yyanocb y 4 nauneHToB 1 y 3 umeno Bua nepudo-
KanbHOrO KOHTPACTMPOBAHUS MO rMPasbHOMY TUMy,
a B OOHOM Clly4ae OTMe4asoCb 04aroBOe Hakor-
neHve npenapara. B 2 HabnogeHnsx Ha NOCTKOHT-
pacTHbIX N3006PaXeHUsIX 0TMEYaNoChb HaM4mMe KOHT-
pPacTHOro apTepPUanbHOro YCUIEHUS HA YPOBHE 30HbI
NN B cpaBHEHUM C aHASTIOrMYHBIM YPOBHEM NPOTUBO-
NOJIOXHOr0 NosyLapus.

B peaynbraTte aHanmaa nosyveHHbix MP-n3obpa-
XeHU B nepsble 48 4 OT MOMEHTa BO3HWKHOBEHMS
HEBPONOrMYECKOM CUMMATOMATUKK, KPOME MPSIMbIX
npmndHakos M B BMAe o4aroB natosormM4yeckoro
MP-curnana, 6b1n BbiSIBNIEHbl KOCBEHHbIE NMPU3Ha-
K1, Takne Kak OTCyTCTBME “deHOMeHa NycTOThbl NOo-
TOoKa”, Hannune macc-adpdekTa n neprudokanbHbIX
M3MEHEHUIA.
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Puc. 4. O6cnenoBaHve naumeHTkn 4 net B nepsble 48 4 OT MOMEHTa BO3HUKHOBEHUS HEBPOOMMYECKON CUMMATOMATUKM.
MNpencrtaeneHsl MP-ToMorpammel B akcuansHoi npoekuun B pexxumvax UK, (a) n OBU ¢ daktopom b = 1000 (6), T2 (B),
FLAIR (r) u T1 (m). B obnactn 6a3anbHbix s4ep cleBa BU3yannsnpyeTcst 30Ha HEOAHOPOAHO MoBbIlWeHHOro MP-curHana
Ha T2 n FLAIR, noHmxeHHOro Ha T1, ¢ pectpukumen anddyaumn, HenpaBuabHOM GOPMbI, C HEYETKMMU KOHTYpamu n 6e3
mMacc-addekra. Ha MP-anrnorpamme B MUM-peKOHCTPYKLMM (€) OTMEYEHO CHWXEHUE MHTEHCMBHOCTM MP-curHana ot
KPOBOTOKA MO MHTPakpaHnanbHOMY CErMEHTY MPaBOi MO3BOHOYHOM apTepUN.

Fig. 4. Examination of a 4-year-old girl in the first 48 hours from the onset of neurological symptoms.

Shown are MR-tomograms in axial projection in ADC (a) and DWI b = 1000 (6), T2 (B), FLAIR (r) and T1 (a). In the region
of the basal ganglia, on the left, a zone of inhomogeneously increased MR signal in T2 and flair, reduced in T1, with
restriction of diffusion, irregular shape, with fuzzy contours and no mass effect, is visualized. MR angiograms in the MIP
reconstruction (e) showed a decrease in the intensity of the MR signal from the blood flow in the intracranial segment of

the right vertebral artery.

OTtcytcTBME “dEeHOMEHaA NycTOTbl NOTOKa” OTMe-
yanocb B 23% (n = 8) cnyyaes, n3 Hux B 38% (n = 3)
cnyyaeB Habnoganock y 06cnefoBaHHbIX NaunMeHTOB
B nepeble 6 4 (cM. puc. 1) u B 62% (n = 5) cnyyaes
B nepuof 6—48 4. [laHHbIN NpU3HAK XapakTepmn3osai-
CSl  MOBbLILEHNEM WHTEHCcuBHOCTM MP-curHana
OT MpocBeTa cocyaa, KpoBOCHabxatoLero 6acceiH
¢ MM, 410 COOTBETCTBOBAJO 3aMENEHMIO KDOBOTOKA,
1 BO BCex cny4asx onpegensncs Ha FLAIR, B 5 cnyya-
X OTMeYeHa BM3yanu3nums npusHaka Ha T2BU,
B 3 cnyyaax B codetaHum ¢ T1BU n SWI/T2*,

Hannume macc-apdekrta Oblsio 0TMEYEHO Ha BCEX
BPEMEHHbIX 3Tanax nNpPOBELEHHOro UCCnenoBaHus
n onpegenanocb B 44% (n = 15) HaGnoOeHWUNA.
OpHako Hambosiee 4acto, a umeHHo B 93% (n = 14)
HabnoaeHNn, Macc-apPekT O0TMEYEH Yy MaLUEeHTOB,
o6cnenoBaHHbIX B neprom 6—48 4 0T MOMeHTa HeBPO-
norunyeckoro aebtota (cMm. puc. 2). Macc-adpdekT npo-
ABNSANICA B BUAE CYXXEHMS MEXTMPabHbIX MPOCTPAHCTB

1 HEPE3KO BblpaxkeHHOW aedopmMaumm KOHTypa 6oKo-
BOrO Xenyaoyka. BaxHo oTMeTUTb, 4TO Macc-apdekT
OTMEYancs NPy HaNMYMKU O4aroBbIX U3MEHEHWUIA C NO-
nepeyHbIMM pasmepamu ot 12 0o 68 mm.

N3 24 nauweHToB, 0bOC/eoOBaHHbIX B Mepuom,
6-48 4 OT MOMEeHTa BO3HMKHOBEHUSI HEBPOJIOrNYEC-
ko cumnTomatuku, y 10 (48%) 6GbINO0 OTMEYEHO Ha-
JIM4MEe HEPE3KO BbIPAKEHHOIO LMTOTOKCUYECKOrO OT-
eKka, pacnonoxeHHoro no nepudepun M. HaHHoe
SBfIEHNE NPEACTaBnsno coboil pasHuuLy B SIPKOCTU
LleHTpanbHOM 1 nepudepnyeckon Jyacten 30Hbl VA
C MEHEee BblPaXEHHON pecTpukumen anddysmmn ot
nepudepnyeckorn Yactm u onpegenanocb Ha [BU
¢ dakTopom b = 1000 B coyvetanun ¢ UK, (n = 10,
100%) 1 06ycnoBneHo nepudokanbHbLIMU UBMEHEHM-
amu. Mpn 9TOM y 7 NaUMEHTOB OTMEYEHO COYETaHNE
B Bu3yanmaaumm nepudokasnbHblX U3MEHEHUN
Ha T2BW v OBW. Y 14 (58,3%) naumeHTOB nepu-
dOoKanbHbIX USMEHEHNI BbISIBIEHO HE ObIIO.
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MEJIMHCKAS BU3YATIBALS

OOGcyxaeHue

MNpumeHeHne MPT y oeTei ¢ KNIMHNYECKMMU NPO-
asneHnsmn NN aBnseTcs BaXHbIM M HEOOXOOUMbBIM
nccnefoBaHneM, NO3BONSIOWMM OnpeaennTb ¢op-
MWPOBAHME ULLIEMUU, A TAKXKE OLEHUTb CPOKWU BO3-
HWKHOBEHMS NaTONIONMYEeCcKoro npoLecca Ha OCHO-
BAHWN COMOCTABNEHUS U aHanu3a MWMMYAbCHbIX
MP-nocnenoBaTenbHOCTEN, 4TO CNOCOOCTBYET CBOE-
BPEMEHHOMY BbISIBIEHWIO 0Q4aroBblX W3MEHEHUN
B CTPYKTYPE rOJIOBHOMO MO3ra Ha PaHHUX CPOKax.
B pabote L.M. Allen n coast. [16] npogemMoHCTpu-
poBaHa MP-cemmnotuka ovara UM B 3aBUCUMMOCTU
OT BPEMEHU C MOMEHTA BO3HUKHOBEHUS HEBPOIOMN-
4eCKOolM CUMNTOMATUKM Y B3pOCOn nonynsuuun. B oT-
nnymne oT Hawero nccneposaHus, L.M. Allen u coaBT.
MCNOMb30BaNN WHYIO BPEMEHHYIO Kiaccudukaumio
asonoumn NN. Kpome Toro, asTopbl OTMEYann OTCyT-
CTBME 04aroBblIX M3MEHEHU Yy B3pochbix Ha T1BU
B nepBble 16 4 1 Ha T2BW B nepBbie 8 4 OT MOMeHTa
HeBponornyeckoro aebroTa, B TO BPEMS Kak B HaLLEM
MCCNeLoBaHNN BU3yanm3aums 04aroBbiX N3MEHEHUI
Ha T1- n T2BW 6bina BO3MOXHA yxe B nepsble 6 u.
PasHnua B MP-Bu3dyanusaumm moxeT ObiTb 00YC-
noBfieHa GU3NONOrMYeckKMMmM OTINYUAMN OETCKOMN
1 B3POCIION NONYNSLMI, a TakKe B OTCYTCTBMMU YETKO-
ro NOHMMaHWUS MOMEHTa BO3HMKHOBEHUS HEBPOJIOMU-
4ecKoM CUMMNTOMATUKN Yy OeTel, TakK Kak y NaLMeHTOB
paHHEero AEeTCKOro Bo3pacTta 3TO HanpsiMylo conps-
XEHO C 6ANTENBHOCTBLIO poaUTENeit. XapakTepucTukm
MP-curHana ot 3oHbl MM B nepBble 48 4 0T MOMEHTa
BO3HUKHOBEHWS HEBPOJIOTMYECKON CUMNTOMATUKM
B Hawei paboTe COOTBETCTBOBAIN XapakTepUCTU-
Kam, OnucaHHblM B nybnukaumm E. Adam u coaBT.
[14]. Hamn ycTaHOBNEHO, YTO B Nepuog, nepsbix 6 4
OT HaYana HeEBPOJIOFMYECKOM cumnTomMaTtumkmn oqar N
XapakTepusoBascsa pectpukunein oudaoysnm, oTcyT-
cTBMEM WAM cnabbiM noBbileHnem MP-curHana
Ha T2BU n FLAIR.

Mpw nocTynneHnn pebeHka B CTaumoHap ¢ KMHK-
yeckoi kapTtuHo OHMK B nepByio ovepenb Heob-
XOAMMO ONPEeAENUTb UCTUHHbBIE MPUYMHBI HEBPOJOM -
yeckol cumnToMaTtukum, Tak kak B 20-50% cny4aes
BbISIB/INIOTCS MHbIE NATONIOrMYeckme npoLecehl, ume-
loLLme MHeynstTonofobHoe TeveHune [17]. CywecTaytoT
paboThbl, B KOTOPbIX aBTOPaAMU MPeAIoXeH anropuTM
NpOBeLEHNS HENPOBM3yanu3aumn y pebeHka ¢ nogo-
3peHnem Ha OHMK, kyna Bxoaat cnepytowime UM:
OBW B coyetaHum ¢ VKA, FLAIR, SWI/T2* n MP-
aHrmnorpadusa B pexume TOF (time of flight) ana yp-
FEHTHOr0 COCTOSHUS, @ NPY CTabuIbHOM COCTOSIHUM
NPOTOKONbI YANHANUCE 3a cHeT gobasneHus T2, T1
N B HeKoTopbIx cnyvasix MP-BeHorpadum [18-20].
B Hawem nccnenosaHum 1 pabote R.M. Polan u co-
aBT. [8] ycTaHoBneHo, 4TtOo B npoTtokon MPT-
CKaHMPOBaHMUS AO0JKHbI BXOAMUTb cnenywowue UM
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T2BW, FLAIR, T1BW n OBW ¢ ¢paktopom b = 1000 B
covyetaHnn VK[-kapTon, 4TO NO3BOASET OMArHOCTU-
poBaTtb NWEMNYECKOE MOPaXeHME roI0OBHOMO0 Mo3ra
HaymHas ¢ ocTpenwen ctaagmn AN,

Kpome npsimbix MP-npusHakos VW B Buae BbiSB-
JIEHNSI 04aroBOro MOpPaxeHusi FOSIOBHOMO MO3ra,
B HaweMm mnccnegoBaHum 1 B pabote R.G. Gonzalez
1 coaBT. [21] 0OTMEYEHbI KOCBEHHbIE NMPU3HAKW, BbISIB-
nsemble Ha T2BU n FLAIR, K KOTOPbIM OTHOCSIT NMOBbI-
weHve MP-curHana ot npoceeTa cocya c uncunare-
panbHOM CTOPOHbI MLWIEMUYECKOTO MNOPAXEHMUS.
MNosBneHne gaHHOro npuaHaka Ha atmx UM moxer
ObITb OTMEYEHO B MEPBbIE YaCbl C MOMEHTA BO3HUKHO-
BEHWSI HEBPOJIOrMYECKON CUMNTOMATUKM.

NccnepoBaHne ocobeHHocTen MP-ceMmoTukm
N y peTeit Ha pasHbiX BPEMEHHbIX aTanax GopmMu-
pOBaHUSA MaTONOMMHY4EeCcKoOro mnpouecca no3BonseT
YCTaHOBWTb BPEMEHHOM MPOMEXYTOK OT MOMEHTa BO3-
HUKHOBEHMWS HEBPONOMMYECKOM CUMMTOMATUKN, YTO
NMOMOraeT B BLIOOPE NPaBUIbHON TakTUKWN JIEHEHWS.

3aknovyeHue

Metog MPT no3BonsieT BbISBUTL ULLEMUYECKOE
nopaxeHuve ronosBHoro mosra y 100% naumeHToB
[EeTCKOro Bo3pacTta Ha paHHMUX Cpokax pasBuTus na-
TOJIOFMYECKOro npoLecca, a Takke OLEHUTb Bpe-
MEHHble MoKa3aTeN BO3HUKHOBEHUSI 04AroBbIX W3-
MEHEHUI Ha OCHOBaHWW COMOCTaBJIEHWS N aHanM3a
U, koTopble falOT BO3MOXHOCTb OXapakTeprusoBaTtb
OCTPOTY Npouecca.

AHann3 nosy4yeHHbix MP-n3obpaxeHuii npoae-
MOHCTPUPOBAJ CUMHAJIbHbIE XapaKTEPUCTUKN BELLLECT-
Ba rojsioBHoro mo3sra npu UM y geten. Hannune pe-
CTPUKUMN NP PY3nn, XxapakTepusyoLLEn HapyLLIeHne
OMO3HEepPreTMYeCKMX MPOLIECCOB, a TakkKe OOHOPOA-
HOCTb Xapaktepuctuk MP-curtana Ha ABW ¢ dakro-
poMm b = 1000 n UK[-kapTe Habnoganncb BO BCEX
crnyyasx Ha MNpPOTSHXEeHUU nepBbiXx 48 4 OT MOMEHTa
BO3HWKHOBEHUSI HEBPOSIOMMYECKON CUMMTOMATUKN.
Hanunume yyactka ¢ pectpukumen anddysnm npu oT-
CYTCTBMM MaTonornyeckoro curHana Ha T2BU n FLAIR
0AeT BO3MOXHOCTb YCTAHOBUTb OCTPEWLLYID CTaguio
Ny pneteii.

MP-cemMnoTmka 30HbI NLLIEMMUYECKOTO NOpPaxeHns
B NepBble 48 4 pa3BuTMS NATOSIOMMYECKOro NpoLec-
ca Ha T2BW n FLAIR co3pgaeT npeanocChinku NCKI0-
yeHus UM T2 npu Hanuuum pectTpukummn andpaopysuu,
4YTO MO3BOJISET COKPATUTb BPEMS CKaHUPOBAHUS
naumeHTa.

Ha MP-n3obpaxeHusax npusHak OTcyTcTBus de-
HOMeHa “nycToTbl MOTOKA” B MPOCBETE COCyda CO
CTOpPOHbI I B Hawem uccnemoBaHun Habnopancs
Ha BCEX 9Tanax naronormyeckoro npouecca y 23%
nauneHToB. [JaHHbIN NpU3HaK He NO3BOMSIET OLLEHUTb
OCTPOTY npouecca.
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Hannyine Hepesko BbipaxeHHOro nepudokanb-
HOro LMTOTOKCMYeckoro oTeka Habmoganock y 48%
(n = 10) peTeir, 06cnenoBaHHbIX B nepuod 6-48 4 ot
MOMeHTa HeBponormnyeckoro aebtota MW, 4to moxeT
SABNATbCS KOCBEHHbIM MPU3HAKOM OCTPOW CTaguu
NWEeMUN.

lNpuMeHeHe BHYTPMBEHHOIO KOHTPACTUPOBAHUS
NCMNONb30BaNOCh TONLKO B CIIOXHBbIX AnddepeHum-
aNIbHO-ONArHOCTMYECKUX CRy4asX M He MNO3BOSSNO
OoueHuTb ocTpoTy UN.
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