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VHbeKumm LeHTpansHOM HEPBHOW CUCTEMbI CBSA3a-
Hbl C BbICOKOW/ CMEPTHOCTBLIO 1 3a60NEBaEMOCTLIO BO
BCEX rpynnax HaceneHus. PaHHAS AnarHoCTuKa u neve-
HVMe 6akTepuanbHOro rHOMHOrO MeHVHrnTa 1 abcuec-
ca rofioBHOrO MO3ra Kak BO3MOXHOIO OCNOXKHEHUS
CMOCOOCTBYET YNy4LLEHUO MCXO40B 3aboneBaHus [1].

BakTepuanbHble THOWHbIE MeHUHruTbl (BI'M) —
rpynna 3abonesaHuii, NMEKLUX CXOOHbIE KNHUYe-
CKMe 1 NaTtoMopPoNornyecKmne NposBAEHNS, XapakTe-
pu3yemMble COYETAHMEM CUCTEMHOWN BOCMANNTENBbHON
peakuuy C BOCMANUTESNbHbIM MPOLECCOM B MSAMKUX
MO3roBbIX 060/104Kax B OTBET Ha MHBA3UIO Pa3fnyHbIX
bakTepuasnbHbIX areHToB [2].

3aboneBaemocTb BI'M 3aBUCKT OT pernmoHasbHbIX
0COBEHHOCTEN, CoUManbHbIX YCIOBUIA 1 HANN4YMSA Crie-

MpuHaTa 16.03.2021

Ony6nnkosara 01.04.2021

undundeckor npodrunakTukn NHUUMpPoBaHms Hanbo-
nee yacToiMu Bo36ygutenamu BI'M B TOI nnu gpyron
cTpaHe. Obwas 3abonesaemocTb BI'M konebnetcs ot
2-5 cnyyaes B pa3BuTbix cTpaHax go 40-100 n 6onee
Ha 100 TbiC. HaceneHus B CTpaHax «MeHUHIMTHOrO Mno-
aca» Ha AMPUKaAHCKOM KOHTuWHeHTe. B Pocculickoi
depepaunmn 3abonesaemocTtb bI'M y petenn o 18 net
cocTtaBngeT 4-6 Ha 100 TbIC. [2].

JNletanbHocTb npu BI'M moxxeT gocturatb 20-30%,
B CBA3M C YeM AMarHo3 GakTepuasibHOro MEeHUHruTa
OOMKEH yCTaHaBNMBATbLCA Ha pPaHHEen cTagun, a uc-
cnepoBaHve U NieYeHne OOMKHbl ObITb HayYaTbl He3a-
MeanuTensHo [1].

O1nonorns bI'M BapbupyeT B pasHble BO3pPaCcTHbIE
nepuoabl 1 BO MHOFOM 32BVCUT OT NPeaLlecTBYOLLMX
3abonesaHntio aktopoB. BI'M MoxeT passuBaTb-
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CSl Kak nepBu4YHO, 6e3 NpepLecTByoLEel OOLEeR NH-
dekumm nnm 3abonesaHns Kakoro-nnbo opraHa, nméo
BTOPWYHO, OCNOXXHSS TEYEHNE OPYrMX UHGEKLMOHHbIX
3abosieBaHnin, BOCNanMTENbHbIX MOPaXXeHN OPraHoB
n cuctem [3]. B nepuog HOBOPOXOEHHOCTN U 'y OETEN
nepBbIX 3 MEC )XN3HN OCHOBHbLIMY BO36YAUTENSMU SB-
nstotcsa Escherichia coli, Streptococcus agalactiae (B),
Staphylococcus spp., Proteus murabilis, Proteus mor-
ganii, Listeria monocytogenes, Pseudomonas aeru-
ginosa, Klebsiella spp., Streptococcus spp. (non B),
Enterobacter spp.Y petein B Bo3pacTte oT 3 Mec o 5
neT Hanbonee 4aCTo MEHUHrUTbI Bbi3biBaloT Neisseria
meningitidis, Streptococcus pneumoniae, Haemophilis
influenzae (b) (B cTpaHax, roe He NPOBOANTCS NMiaHoBas
UMMYHU3aUNS OT reMOUIbLHON NHAEKLNX, B TOM YUC-
ne B Poccuiickon ®epepaunn); y geten crapwe 5 net
N y B3POC/bIX MOAABNSAOLEE YNCIO MEHUHIUTOB (OO0
90-95%) obycnosneHo N. meningitidis, S. pneumoniae.
Mpu BTOPUYHBIX MEHWUHIUTax Hanbonee 4acTo BCTpe-
yatoTcst S. pneumoniae, Staphylococcus spp., E. coli,
P. aeruginosa [4].

Lenb o0630opa — cuctematudaunsi cBeOeHuin
O MPUMEHEHUN HENPOBU3yanM3auMoHHbIX METOLOB,

B MepByt0 o4vepenb KomnbtoTepHon (KT) n marHuT-
HO-pe3oHaHcHo (MPT) Tomorpadguu, B KadecTse
OLHOrO N3 NHCTPYMEHTOB AMArHOCTUKNA NPUY MEHWUHI -
Tax pasnNyHoOn 3TUONOIMUN C YYETOM HOBbIX CBEOEHWN
O NPUMEHEHNN MYyNbTUNApPaMETPUYECKNX METOLOB.

HEWPOBU3YAJIN3ALUMNOHHbBIE METOAbl —
MHCTPYMEHT AUATHOCTUKU NMPU
MEHWHIUTAX PA3JIMMHOW 3TNOIOrNKU

K «Knaccmyecknm» KIVMHUYECKUM MPOSBEHUAM
BI'M oTHocuTCA co4veTaHne WMHTEHCUBHOW rOfIOBHOM
6onn, nMXopagKW, W3MEHEHUs1 CO3HaHWs/Ncuxmde-
CKOro ctaTtyca, CUMNTOMOB MEHUHIU3Ma (PUrMAHOCTb
MbILL, Wewn, runepactesuns, ¢GoTtodobus), OAHaKO
y O€eTell, 0COBEHHO paHHEro BO3pacTa, XapakTepHbIX
CUMMTOMOB MOXET HE OTMeYaTbCs.

MauneHTbl JOSKHbI ObiTb OLEHEHbI Ha Hanu4ne
NPU3HaKoB MH(EKLMI CPEQHErO yxa, COCLEBUOHOMO
OTPOCTKA UM CUHYCUTA, KOTOPbIE MOTYT NpeaLecTBo-
BaTb MEHUHIUTY. ViccneqosaHus [omKHblI NPOBOANUTb-
CS He3aMepL/IMTeNIbHO, YTOObl MOATBEPANTL AMArHo3
MEHVHITa U n3bexaTb 3aJepPXXKN Havana NevyeHus.
JllombaneHas nyHKUns ¢ aHanu3om LiepebpocnmHanb-
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HOW XXNIKOCTW SBNSIETCSA Hanbonee Ba>XHbIM UCCIEe[o-
BaHWeM s NoATBEPXAeHNS 6aKTepmanbHOr0 MEHUH-
ruTa [5].

Y peten nepepn npoBedeHNEM NOMOaNbHON MyHK-
UMM  MNpOBOAWTCSA  YNbTPa3BYKOBOE UCCIe[oBaHve
(HempocoHorpadusi) rofoBHOrO MO3ra: OLEeHVBaeTCs
COCTOSIHME MaumMeHTa Ha Hanuume nNPU3HaKoB CMe-
LLEHNSA CPELMHHBIX CTPYKTYP W BKJIMHEHWs, O4aro-
BbIX W3MEHEHUN, YTO SABASETCH MPOTUBOMOKA3aHVEM
K ntombanbHom nyHKumn. Hanbonee ahhexkTmBHa Hell-
pocoHorpadus y AeTelnl paHHero Bo3pacTa, Korga eLle
COXPaHSOTCH aKyCTUYECKNE AOCTYMbl YEPE3 POLOHUY-
KU, 1 TONLLMHA KOCTEN Yepena Hebonbluas. Ynsrpassy-
KOBO€E UccnegoBaHve ¢ gonnneporpaduei cnocobHo
C BbICOKOV TOYHOCTbIO OUArHOCTMPOBaTb CMELLEHNE
CPeOVHHbIX CTPYKTYP, OTEK rOIOBHOMO MO3ra, TPOM-
603bl BEHO3HbIX CMHYCOB, Cy6aypasibHbIfi BbINOT, rMa-
poLuedanuio, BbISBUTb MPU3HaKN BEHTpUKynuta. Hei-
pocoHorpagus MeHee adeKTMBHA B ANArHOCTUKE
NHCYNbTa, LepebpuTa, aMnueMbl 060104ek Mo3ra [6].

B kayecTBe OOMOMHEHUSA K KANHUYECKOMY ObCne-
[OBaHVIO MaLMEHTOB LUMPOKO MPUMEHSIOTCA METOLb!
WNHCTPYMEHTaNIbHOW AMarHOCTUKN, B MEPBYIO OYepenb
3KCMEepPTHOW HelpoBuadyanusauum [6]. Cpeon MeToaoB
HelpoBMadyanm3aumm ocoboe MecTo 3aHumarT KT,
NO3BOSIAIOLLLAA CKaHMPOBaTb NAaLMEHTOB C AOCTaTOu-
HOWM peTanusaunen B Te4YeHWe KOPOTKOro BPEMEHM
[6] 1 MPT, nmetowass MakCumasbHy0 MSAMKOTKaHHYHO
paspeLuaoLLyld KOHTPACTHOCTb UCCNedyeMbIX Opra-
HOB 1 TKaHei [5]. MNo xapakTepy NPOBOAUMOro Uccne-
[OBaHWA 1 3agencTByeMblX NpoTokonoB MPT MOXXHO
pasgennTb Ha CTPYKTYPHOeE, (PYHKLMOHANBHOE U 1C-
cnefoBaHne C NCKYCCTBEHHBIM KOHTPaCTMPOBaHNEM
[5]. MPT no3BonsieT OLeHNTb aHaTOMUYECKIE OCODEH-
HOCTW, PacnpOCTPaHEHHOCTb OBLLMX /UM 0YaroBbIX
HapyLLeHnn 1 nx xapakTtep. MynstunapameTpuyeckas
MPT cocTtounT 13 cnefytolmx METOAMK: CTPYKTYpHas
MPT, onddy3rnoHHO-B3BeLLEHHbIE n3obpaxkeHus (dif-
fusion weighted imaging, DWI), puddy3noHHO-TEH-
30pHble n3obpaxerus (diffusion tensor imaging, DTI),
MP-cnekTpockonusa (MPC), T2-nepdysns u oTcpo-
YeHHOe BHYTPUBEHHOE KOHTpacTuposaHue. lpu nc-
CcnefoBaHMn C NCKYCCTBEHHBIM KOHTPaCTUPOBaHNEM
OCYLLECTBNSAETCSA BBEeOEHME KOHTPACTHOro BellecTsa
C nocnepyoLel OLIEHKON XxapakTepa BacKynspusaumm
30Hbl UHTEpeca, LEenoCTHOCTM remaTosHuedanye-
ckoro 6apbepa.

[MpuMeHeHe HeNpoBM3yann3auMoHHbIX MOoKasa-
Tenel B NPOrHO3MPOBaHWUN TEYEHNSA BOCNANNTENbHbIX
3aboneBaHnin roNoBHOMO MO3ra 1 ero 060/04eK B Ha-
CTOsILLEE BPEMSI aKTMBHO pasBuBaeTcs [7]. Henposu-
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3yanm3aunoHHble METOAbl NMO3BONSIOT BbISBASATbL OT-
KJIOHEHVSI OT HOPMasbHOW aHaTOMUYECKON KapTUHbI.
Mo3r MOKpbIT HECKOMBKMMU 3aLUUTHBIMU CAOSMU —
TBEPAbIMU 1 MArKMMU. K HUM OTHOCHATCSt KOCTU CBO-
[a Yepena; TBephas, nayTUHHAsA U Msarkas 060104KY;
MEXAY HUMK HaxogaTcs anuaypanbHoe, cybaypalb-
Hoe, cybapaxHonganbHoe NPocTpaHcTBo. [Mpu Bocna-
JITENbHbBIX U3MEHEHUSIX B MOANIEXALLMX CBOAY Yepena
CTPYKTYpax pas3BMBaETCS MEHVHIUT, NPU BOBJIEYEHNM
B NPOLECC BeLecTBa rON0BHOrO MO3ra — MEHUHIo-
3HUedanuT.

Mokasarnuamn Kk KT/MPT ronosHoro mosra npwu
noao3peHnn Ha GakTepuasnbHbIl THOWHBIA MEHUHIUT
anaTca[2]:
® KJIMHUYECKas KapTuHa HapacTawlell BHyTpuye-

PEenHol rmnepTeH3nn / 0TeKa rofloBHONO MO3ra;
® Hanuune (OHOBOro 3aboneBaHust LEHTPasnbHON

HEpPBHOW CUCTEMBI;
® [OnuTenbHble Cynoporn (0COBeHHO (OKanbHbIE),

BMepPBbIe BO3HMKLLNE CyO0pOory;
® ovyaroBasi HEBPOJIOrmyeckasi CUMNTOMaTUKa;
® nauMeHTbl C ry6OKM YrHETEHNEM CO3HaHUS (Ypo-

BeHb MO LWKane koMbl [Mmaaro <10);
® naumeHTam C TSHXXKeNbIMU UMMyHoAeULUTaMN.

Mepepn nposefeHnem KT/MPT Heobxoanmo ctabu-
NIM3npoBaTh reMmoanHamuky 60s6Horo [2].

MpU3HaKM MEHVWHreaNbHOMO YCUAEHUSI MOXXHO YBU-
netb Ha KT ¢ KoHTpacTHbIM ycuneHnem unn MPT, HO
3a4acTyl0 CKaHMpOBaHWEe SABNSETCA HaTuBHbIM (6€3
NPUMEHEHNST KOHTPACTHbIX BelecTs). ObLuee 060CHO-
BaHue Ans BbinonHeHnsa KT cBsi3aHO ¢ onaceHusimMm rno
noBoAdy BbINOSHEHMS MIOMOANBHON MyHKLUMU MpU Ha-
JINYUN 3HAYUTENBHO MOBLILLIEHHOrO BHYTPUYEPENHOro
OaBneHNs, YTO MOXET MPUBECTU K CMELLEHMNIO CTPYK-
Typ mo3sra [2].

HopmanbHble nposiBneHns Ha KT ronosbl HE uUC-
KJIHO4aOT MOBbILLIEHHOIO BHYTPUYEPENHOro AaBJfieHns
npu 6akTepuanbHOM MEHUHIUTE, HO OaHHble MOryT
ObITb NCMOIb30BaHbI OJ18 UCKJIIOYEHUS 3HAYUTESbHBIX
OOBEMHBIX MOPaXkeHWn, KOTopble BblIn Obl MPOTUBO-
nokasaHbl Npu ntombanbHON NyHKuun. B aTon cuty-
aumMn BaXKHO WCKJIIOYMTb abcuecc ronoBHOrO Mo3ra
1 ONCNOKAUMIO CTPYKTYP.

KT ronoBHoro mosra MNpOBOAMTCS B OCHOBHOM
NpY OCNOXXHEHHOM TEYEHUN CEPO3HOr0 MEHUHIUTA
N HanpaBfieHa Ha BbISABIEHNE TSXKENbIX HapyLUEHWN,
TakMX Kak OUCMOKAaLMOHHBIA 1 rugpouedannyeckuil
cuHgpomsbl [8, 9]. PaclumpeHne cybapaxHoupanbHO-
ro npocTtpaHcTBa peructpupyetcs y 50% nauneHToB
c BbI'M [6]. B Toxe Bpems ponb KT B oueHKe NpOorHo-
3a TEYEHUS CEPO3HOr0 MEHWHIUTA B HACTOSsILLEE Bpe-
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Msa He nsydeHa [10, 11]. MpoBeneHHbI HaMK aHann3
OOCTYMHON nnuTepaTtypbl He Aan paboT C yKkasaHuem
KOHKPETHbIX 3HAYEHWIN YyBCTBUTENBHOCTH, Cneunduny-
HOCTW 1 06LEeNn ANarHOCTUYECKON LIEHHOCTU OaHHbIX
MeTodoB. Bce cBefeHus HOCAT pPaspO3HEHHbIN, UHO-
roa geknapatusHbln xapaktep [9-11]. OTeyHOCTb U3-
BWIH 1 CMIa>KEHHOCTb 60p03 ABNAIOTCA XapakTep-
HbIMW 1 B TOXXE BPEMS HECNELMMUYHBIMU NPU3HaKamMm
MEHVHITa, BbISBASEMbIMU NPWU MPOBEAEHUN HATUB-
Hon KT n MPT [12, 13]. MP-Bn3yanuaauusa asnsetcsa
Hambosiee YyBCTBUTENbHBIM CMOCOOOM BbISIBIIEHNSA
MEHVHITA: MOXET ObITb BMAHA aHOMasbHasa rune-
puHTeHcnBHOCTb Ha FLAIR(fluid-attenuated inversion
recovery — BOCCTaHOBJ/IEHNE MHBEPCUM C OC/1abieHN-
em xugkocty) n DWI-nzobpaxerusix (o >800 c/mMm?)
BLOMb MO3roBbix 60po34,.

MpubnmautensHo y 55-70% nauneHToB C KIUHK-
YeCKM [OKa3aHHbIM MEHUHIMMTOM MpU BHYTPUBEHHOM
KOHTPaCTMPOBaHMN BO3MOXXHO OBHapy>XeHne TOHKOro
JINHENHOI O HAKOMJEHNSI KOHTPACTHOrO BelllecTsa B 60-
po3gax Kopbl rofioBHOro Mosra [5].Ha cerogHswHum
OEHb NMOKAa3aHO, YTO YyBCTBUTESIbHOCTb MMMYNbCHbIX
nocneposatensHocTen FLAIR n DIR (double inversion
recovery — BOCCTaHOBJ/IEHNE [BOVIHON WHBEPCUN)
B BbISIBJIEHUN MAaTONIOMMYECKUX U3MEHEHU B 060104-
Kax rofIoBHOrO MO3ra MpPeBOCXOAUT YyBCTBUTESb-
HOoCTb T1-B3BeLLEHHbIX n3obpaxkeHun (T1-BW) scnea-
cTBMe nopasneHnss MP-curHana oT HexkenaTtesbHbIX
TKaHen 1 MeHbLUEN 3aBUCMOCTN OT HEOAHOPOLHOCTU
MarHuTHbIX nonen [14] (puc. 1).

Mpw BBEAEHUN KOHTPACTHOrO BELLECTBA B HOpME
MOXXET PErnCTPUPOBaTLCS YCUIEHNE curHana ot 06o-
JIoYEK MO3ra, Yalle napacaruTTajibHO; B HanbosbLuel
CTEMNEHN YCUNNBAETCS CUrHan oT TBepZon 060n04KM
[6]. MayTnHHas obonoyka B HOPME CIIMLLIKOM TOHKas,
4TOObl HagnexawyyMm obpasoM BU3YanM3MPOBaTLCS
npu BBELEHUN KOHTPACTHOro Bewectsa [12]. MaTtono-
rM4eckoe ycuneHve curHana 6yger B OCHOBHOM acum-
METPUYHbIM, 6€3 YEeTKMX rpaHnLl, 4acTo C pacnpo-
CTPaHeHNeM Janeko Briaybb MO Kpasim U3BWUAWHGI [6].
YcuneHue curHana ot 060104eK Mo3ra B 3aB1UCMMOCTH
OT ero xapakTtepa nogpaspensieTcs Ha naxuMeHuHre-
anbHoe, NenToOMeHuHreanbHoe (anddysHoe 1 oyaro-
BOE), MMpnOPMHOE KOPKOBOE 1 aNeHAMMAIIbHOE.

TOHKME nUHENHbIE Yy4YacTKU ycuneHus B 60po3-
Jax Mo3ra — TUMUYHbINA, HO HE 06nuUraTHbIA NaTTepH
OCTpOro 6aKkTepuanbHOro U BUPYCHOMO MEHUHIUTA,
B TO >X€ BPEMSs y3510BaToe 1 60nee BbIpaXKEHHOE Ha-
KOMJIeHNEe KOHTPACTHOro BeLLecTBa B 6asasnbHbIX Lu-
CTepHax 6Gofee XapakTepHO AN rpaHynemMaTo3HbIX
MEHVHIUTOB 1 KapumHomartosa [15].

Tepanusa npenapatamy MIOKOKOPTUKOCTEPONAOB
npu BI'M, BO3MOXHO, NPMBOOUT K BOCCTaHOBIEHWIO
NMOBPEXAEHHOro rematosHuedanmyeckoro 6apbepa,
YTO NPV HENPOBU3YaNU3aunn MOXET NPOSABAATLCS HU-
BENMMPOBAHNEM HAKOMJEHNS KOHTPACTHOro BellecTsa
B 060/104Kax 1 CTPyKTypax Mo3ra u NpMBOAUTb K ANC-
coumaummn gUuarHoCTU4ECKON 1N KIMHUYECKOWN KapTUHbI
[6]. B TOXe Bpems cyLlecTBYeT MHEHME, YTO Hakon-
JIeHNe KOHTPACTHOro BellecTBa B 000n04Kax Mosra

Puc. 1. MPT ronoBHoro mo3ara naumeHta B Bo3pacTe 3 fieT ¢ 6akTepuranbHbIM MEHUHIUTOM. OuddysHoe
ycunenme MP-curHana B FLAIR-pexnme B obnacTtn 60po3g Mo3ra (@), MISOUHTEHCMBHOE — B pexxime DWI
(100 c/mm?) (b), 6e3 MP-npur3HakoB HaKOMIeHNss KOHTPACTHOro BelecTsa (C). PokanbHble CyOKOpPTUKabHbIE
N3MeHeHns 6e3 NPU3HaKOB MOBPEXAEHNS reMaToaHLedanmyeckoro 6apbepa (CO6CTBEHHbIE AaHHbIE).

Fig. 1. Brain MRI of a 3 year-old patient with bacterial meningitis. Diffuse increase in the MR signal in the FLAIR
mode in the furrows of the brain, isointense in the DWI mode (1000 s/mm?), no signs of the contrast accumula-
tion. Focal changes in the subcortical parts of the brain without signs of blood-brain barrier disturbance.
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MOXXET ObITb CBA3aHO CO CTA30M €ro B pacLUMPEHHbIX
NpocBeTax MeKNX COCyA0B MATKON 1 Nay TUHHON 060-
NI0YEK C pasBuUTUEM KX runepemun n oteka [16, 17].
[aHHbI BONPOC [0 HacTOALWEro BPEMEHU OCTaeTcs
AncKyTabenbHbIM 1 TpebyeT fanbHENLWEro n3yyeHns.

[Mpn MEHNHrNTE NOMUMO COBCTBEHHO BOCMANIEHNS
060M104eK MO3ra MOXXET BO3HUWKHYTb pPsig OCIOXKHE-
HUI, TaKNX Kak 0Tek rosioBHoro moara (15-45%), cy6-
gypanbHbein BbINOT (3,2-47%), BackynuTbl, TPOMOO-
3bl BEHO3HbIX CUHYCOB 1 MHpapKTbl Mmo3ra (5-25%),
rupgpouedanns (3-10%), AMCNOKAUNOHHBIA CUHOPOM
1 amnrema obonouyek (3%) [18].06e HenpoBn3yanusa-
LMOHHbIE METOOMKN UrPaOT BaXXHYIO POJib NPU BbIsSB-
JIEHUN BbILLENEPEYNCIEHHbBIX OCOXKHEHMI BI'M.

JlydeBas KapTuMHa U30NNPOBAHHOIO HEOCIOXHEH-
HOro WUHMEKLMOHHOrO MOPaXKEeHUss MO3roBbIX 060-
JI0YEK, Kak MNpaBuio, HecrneuuduyHa U He [LOMKHa
paccMmaTpuBaTbCs B OTPbIBE OT KJIMHMKO-nabopaTop-
HbIX JAHHbIX KOHKPETHOro nauueHTa [19, 20]. Tak, ns-
MEHEHMS MPU TYOEepPKYNe3HOM MEHUHIUTE BbISIBNAIOT-
CS1, MO HEKOTOPbIM COOBLLEHNSAM, ULLb B 24% cny4aes
[21],maTOrHOMOHNYHbIE MATTEPHBI, Kak npaBuino, —
NPy OCNIOXKHEHHOM TEYEHUW MEHVHIMTa U PasBuTn
MEHVHrosHuedganuta [16].

[MprMeHeHe cOBpPeMEHHON NocnefoBaTeNlbHOCTU
MPTDWI nossonseT BbIABNATbL paHHWE MNapeHxmma-
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TO3HbIE 1 3KCTPaakcuasbHble (BHEMO3rOBbIE) OCOX-
HEHUS1 MEHVHITaB OT/IMYME OT CTPYKTYpHo MPT [2].
MPC 1 DWI no3sonsioT ny4ile NpoBoanTb auddepeH-
LManbHyl0 AMarHOCTUKY Mexay abCcueccoM ronoBHO-
rO MO3ra 1 KUCTO3HbIMK onyxonsimu [8].

Mpepnonaraetcs, 4TO Nokasatenn QpPaxkLMOHHON
AHN30TPONUN N U3MEPSEMOro KoadduumeHTa audg-
dysum (apparent diffusion coefficient, ADC) sBnstoTcs
JIYHLWMMKN MHOVKATOpaMmn akTMBHOMO anddy3HOro Boc-
naneHus obono4ek no cpasHeHuto ¢ T1-BlM-nocnepo-
BaTeNIbHOCTbIO NMOCHE NPOBEOEHUSA KOHTPACTUPOBAHUS.
Mo paHHbIM DTl BbISBNEHO TakXXe, YTO Y HOBOPOXKOEH-
HbIX ¢ BI'M neprBEHTPUKYNSPHO CHUXKAKOTCS Nokasare-
M OpakLMOHHON aHN30TPOMUK, YTO MOXKET yKa3blBaTb
Ha HanmMyne BacKynmnTa B 3TUX 06/1aCTAX C MOPa>KeHNeMm
6enoro BelLecTsa royloBHOro moara [22].

[MprmMep n3meHeHui, BbisiBNsieMbIX ¢ nomMoLsio KT
npuv BI'M y neTtei, npenctasneH Ha puc. 2.

OKcTpaakcmnanbHoe (BHEMO3roBOE) HaKoMJeHne
XKUOKOCTU MOXET ObITb CTepusibHbIM (3hdy3nn) nnm
FHOMHbIM (3Mnema). CybaypanbHbIii BbINOT — Xapak-
TEPHOE NPOSIBNIEHNE MMNEPNPOAYKLUN TMKBOPA, YacTo
Habnopaemoe npu BI'M [18, 23, 24].

KT n MPT umetoT Ba)KHO€e 3Ha4YeHne B AuarHOCTUKE
pOKanbHbIX MUOrEHHbIX UHGEKLUMI FOIOBHOrO MO3ra
[9, 11]. XapakTepucTukun KT n MPT BapbupytoT B 3a-

Puc. 2. beckoHTpacTHas KT ronoBHoro mo3ara nauneHtkn M., 3 mec, ¢ gnarHo3om 6aktepuasibHoro me-
HUHIMTa MEHNHIOKOKKOBOW aTnosniorun. AnHammdeckoe HabntogeHne B OCTPOM NEPUOAE C pasHuuen 6 cyT
(nepBoe HabnaeHe — B NepBble CYTKM NOCTYNAEHUS, KpacHble CTPEeNnKK). HapactaHne usmeHeHun B Buge
paclwmpeHns cybapaxHonganbHOrO0 NPOCTPaHCTBA (3eN1eHble CTPESIKM), CHUXKEHUST MIOTHOCTHBLIX MOoKasa-
Teslell Ceporo BeLecTsa B 061acT NnepeqHnX U 3agHUX POros 60KOBbIX XXeyA04KOB (COOCTBEHHbIE AaHHbIE).

Fig. 2. Contrast-free CT of the brain of a patient M, 3 months, diagnosis-bacterial meningitis of meningococcal
etiology. Dynamic observation in the acute period with a difference of 6 days (the first observation on the first
day of admission, red arrows). Increase of changes in the form of expansion of the subarachnoid space (green
arrows), decrease in the density indicators of gray matter in the area of the anterior and posterior horns of the

lateral ventricles (own data).
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BYCUMOCTUN OT PasnnyHbiX a3 MO3roBbIX UHMEKLNIA,
X MOXXHO MPOU3BOSIbHO Pa3feNnTb Ha YeTbipe dasbl.
B HavanbHon hase uepebputa KT nokasbiBaeT HU3-
KOMJIOTHBbIN Y4AaCTOK C HEYETKMMN KOHTYPamMu 1 HEBbI-
paXkeHHbIM Macc-3a(pheKTOM, YTO COrnacyeTcs ¢ npo-
ABNIEHNSIMN HENTPOMUILHON MHUBTPaUUM B OTBET
Ha NIoKasIbHYl0 MHBa3no MHGEKUMOHHOrO areHTa [11].
MP-1n306pa>keHnsi nokasbiBaloT Oo4ar C rUNepuUHTEH-
CuBHbIM curHanom Ha T2-BW (n FLAIR) n runovnHTeH-
CuBHbIM curHanom Ha T1-BW, ¢ oTekom BoKpyr ovara
nopaxeHus [12, 25, 26]. B paHHo ase HEeT rHOWHOM
XKMOKOCTU B 04are, HO MMEKTCA MPU3HaKM orpaHnye-
HUs anddy3un (Ha DWI); KoHTpacTHOe ycuneHue B o4a-
re NopakeHns1 He3HaYUTENbHO UK OTCYTCTBYET [27].

B nospgHen case uepebputa dhunbpobnactbl KOH-
LEHTPUPYKOTCA NO KpasiM, NOSTOMY Ha HEKOHTPACTHbIX
KT-nzobpaxeHusix MoxXeT ObITb BbiSiBieHa HEPOBHAs
HeyeTKasd 30Ha OTeka. [1pu KOHTpacTUpOBaHUW Bbl-
ABMIIETCA TOJICTOE KOJbLeobpasHoe Win y3enKoBoe
ycuneHue. lMNepudepns MoXeT NPOAEMOHCTPUPOBATL
N30VHTEHCVBHbI UM HE3HAYUTESNbHBIA TMNEPUHTEH-
cuBHbIN 060a0K Ha T1-BW (M3o- nnm runo- Ha T2-BW).
Mepndepuydecknii 0TEK BOKPYr 30HbI MOPaXXeHUs rn-
nepuHTeHcmBeH Ha T2-BU [27].

Hekpo3 06bi4HO pacnonaraeTcs B LEHTpasbHON
30HE MOpPa>keHWst U VMMEeeT UCTUHHOE OrpaHu4eHune
anddysmm Ha DWI. CHavana nopaxkeHne nposiBnsieT-
¢4 B Buae onddy3HOro unm y3enkoBoro yCuieHusi, no-
Ce 3TOro PasBUBAETCH LieHTPasbHbIN HEKPO3 C hop-
MUPOBaHNEM YTOJLLEHHOIO KOMbLIEBUAHOIO YCUEHNSA

B Kancyne abcuecca (puc. 3). Korga dopmupoBaHne
Kancynbl 3aBepLUeHo, abcLecc NposBASeTCA B BUAE
OKPYroN unn anueBngHon 061acTu, HTO MOXKHO BU3Y-
ann3npoBaTb TakXe U Ha NPeKOHTPacTHbIX KT-n306-
paxkeHusx [28].

B nosgHiolo haldy abeuecca LeHTpanbHas He-
KpOoTuyeckas 30Ha ovara MnopakeHWsi yMeHbLUaeTcs
B pa3mepax, M Kancyna CTaHOBUTCS WU30- WAW rune-
PUHTEHCKBHOW Ha T2-BW CO CHMXEHHbIM HakomnieHu-
€M KOHTpaCTHOro BellecTsa [28].

Mpn NNOreHHOW WHMEKLMM MO3ra FHOW MOXET
HakannmeaTbCsA B cybaypasbHOM U 3anugypanbHOM
npocTpaHcTBax. CybaypanbHasi amnvemMa 000JI0Y4EK,
Kak npaBwio, pasBuBaeTcs npu TpombodnebuTe,
pacnpoCcTpaHaLWeMCs Yepe3 3MUCCaPHbIE BEHbI Ye-
pena 13 3apa>keHHon obnacTu. dnuaypanbHas SMnu-
emMa foKanma3yeTcsl CHapy>Xu oT TBephol MO3roBoOMU
060n04ku [26].

CkonneHne >XugKocT B OCHOBHOM PErncTpupyeT-
CA NO (PPOHTaNLHOW N TEMMNOPAsbHON NMOBEPXHOCTU
MO3ra, Kak MnpaBufio, BO3HMKaeT macc-adekT [13,
29]. MNoBbILWeHWe curHana Ha nocnegosatenbHocTH T1-
BW B nognexatuen kope 1 Hanu4me Tpombo3a pacno-
JIOXKEHHbIX PSAOM BEH NOATBEPXKAAIOT HANMYMe amnu-
€Mbl; TaK)Xe B JaHHOM Clly4ae OTMEYaeTCs yCUIeHne
curnana npu DWI (>800 c/mm?) [30, 31].

Heobxognmo guddepeHumpoBate cybaypanb-
HbIl BbINOT OT Cy6AypasbHON 3MMUeMsl, T.K. Nocneq-
HAST MOXKET BbI3BaTb TaKUE OCNOXHEHUHA, KaK TPOM-
6onedbut n sHuedanut. MNpu amnreme NAOTHOCTb

Puc. 3. MPT ronoBHoro mosra pebeHka ¢ KIMHUYECKN NMOATBEPXKOEHHBIM 6aKkTepnasbHbIM SHAOKAPLUTOM
(o6BepeHo kpacHbiM): @ — FLAIR (abcuecc B NeBoi 3aTbIIOYHON [ONE); b — KapTa n3mepsaeMoro Koadg-
duyneHTa anddysun (orpaHnyerne anddysnm ot cogepxmumoro abeuecca); ¢ — T1-BU ¢ BHyTpUBEHHBIM
KOHTpacTMpOBaHNEM (HaKOMJIEHNE KOHTPACTHOrO Npenapara CTeHKOM abcuecca).

Fig. 3. Brain MRI of a child with clinically confirmed bacterial endocarditis: a — FLAIR (abscess in the left oc-
cipital lobe); b — ADC mape (restriction of diffusion from the contents of the abscess); c — T1-weighted brain
MRI with contrast (contrast enhancement in the abscess wall).
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Puc. 4. HatusHaa KT u MPT ronoBHOro Mosra ¢ KOHTPacTHbIM yCUeHneM y pebeHKa C KIIMHUYeCcKr noga-
TBEPXXAEHHbIM BakTepuasibHbIM MEHUHIMTOM: @ — HaTtmBHas KT (skcTpaakcuanbHOe CKOMieHWe TpaHc-
cygoaTta B neBow nobHom obnactu, nobHowm nasyxe); b — T2-BVIMPT (o6wupHasa cybaoypanbHas aMnmema);
¢ — T1-BUMPT (cyboypanbHas amnuema, NenTOMEHVHreasbHOE HaKOMieHne KOHTPACTHOro npenapara)

(cobcTBEHHBIE AAHHbIE).

Fig. 4. Native CT and MRI in the T2 and T1 modes with contrast enhancement in a child with clinically con-
firmed bacterial meningitis. Own data. a — native brain CT scan (extra-axial collection medial to the left frontal
lobe, frontal sinuses are opacified); b — T2-weighted MRI scan of brain (subdural empyema); c — T1-weighted
brain MRI with contrast (subdural empyema, leptomeningeal contrast enhancement) (own data).

XMOKOCTM HeMHoro Bbiwe Ha KT-n306parkeHnsix
(puc. 5), umeeT nosbiweHHbIN MP-curHan Ha T1-BU
n FLAIR-n306pakeHnsix n3-3a 60siee BbICOKOW KOH-
ueHTpauun 6enka. Npyn BHYTPMBEHHOM KOHTPaCTUPO-
BaHUM 0O6O0MOYKM SMMMEMbI YMEPEHHO HakanausaroT
KOHTpacTHoe BelecTBo. C nosiBneHnem DWI andde-
PEHUMPOBKa NPOCTOro BbINOTa 1 amnnemsl npu MPT
cTtana 6onee AOCTYMHON: aMnemMa nokasblBaet bonee
BbICOKUI curHan Ha DWI>800 c/MM? 1 HU3Kne 3Have-
Hua ADC, Takne xe kak B abcuecce. NpotoHHas MPC
MOXXeT gononHsaTb DWI n o6bi4Hoe MP-13obparkeHne.
HekpoTnyeckas XngkocTe 6akTepransHoro abcuec-
ca B NO3AHeN cTagumn nvleHa HopMasnbHbIX MeTabo-
JIMTOB FONOBHOIO MO3ra, Takux kak N-auetunacnap-
TaT, XONVH U KpeaTuH.

Mexxgy TeM yBeNNYEHHbIE NMKOBbIE 3HAYEHNS LUTO-
30J1bHbIX amuHokmcnoT (0,9 ppm) n naktata (1,3 ppm)
ABNAIOTCA XapaKTePUCTUKAMUN HENEYEHOrO NMNOrEHHO-
ro abcuecca, KOTopble MOIYT CONPOBOXAATLCSA MMKa-
Mu aueTtara (1,9 ppm) n cykumHara (2,4 ppm). MpucyT-
CTBME aleTara v CyKumHaTa no3BONAET NPeanonoXuTb
aHaspOobHYI0 NPUPOAY Pa3BMBLLErOCSA COCTOAHNS [15].

BeHTpuKynnT sBRAETCA penKuM OCJIOKHEHUEM
mMeHuHruta. T1-BU, FLAIR n DWI yyBCcTBUTENbHBI 4115
OeMOoHCTpauun nosbiweHHoro MP-curHana oT rHos
B XKeNy#o4koBon cucteme. [Npyn KOHTpacTupoBaHuu
BbISBNISETCS HaKOMNEHNE KOHTPaCTHOro BellecTBa
B aneHgume. Kak ynomuHanocb paHee, DWI nofesHsbl

B anddepeHLmanbHOM AnarHoCTNKe MMOreHHoro ab-
cuecca n Opyrux KOMbLEBWUAHbIX MOPaXeHun (nep-
BUYHOE HOBOOOpa3oBaHMe, meTacTtad U remaroma):
npu abcuecce cHmxkeHne ADC obbi4HO 6onee Bbipa-
>XeHo [12].

PasBuTtne wnHdapkta BelwlecTBa rOIOBHOMO MO3-
ra Mpu MEHWHIUTE SBMASETCA TSXKESbIM OCOXHEHU-
em. Cpeamn naumeHToB ¢ 6akTepuanbHbIM MEHUHIUTOM
VHCYNBT MOXET OCNOXHATLCA B 17-43% cnyyaes. detu
Hanbonee nOABEPXXEHbI MOBPEXAEHUSM MO3rOBOM
TKaHU Npy MeHWHruTe. YkasbiBaetcs, 4to y 1/3 peten
C OCTpbiM GakTepuasnbHbiM MEHUHTUTOM MOXET pas-
BUTbCS NLLEMUYECKMNI MHCYNBT (MHapKT) (puc. 6) [32].

MaTocuamnonorusa nHgapKTa ronoBHOro Mo3ra npu
6aKkTepmasbHOM MEHUHIUTE YCTaHOBJIEHA HepocTa-
TOYHO: BO3MOXXHbIE NMPUYUHbI — LiepebpanbHas aHrm-
onartusl, CTEHO3bl apTepuid, BaCKynuT, cnocobcTeoBa-
HNe CBEPTLIBAEMOCTU KPOBU Npu MHeKLmn [32].

MEHUHINT MOXET NPUBECTU K apTEPUUTY KPYMHbIX
N MENKNX COCYAO0B, YTO NOBbLILIAET PUCK Pa3BUTUSA ap-
TepuanbHOro ULLEMUYECKOro NHCYNBTa ¢ hopMmpoBa-
HMeM neTexunasibHbIX KPOBOU3NUAHUN (pexxe K 06pa3o-
BaHUto remMaTom). TpoM603bl BEHO3HbLIX CUHYCOB TaK>Xe
MOryT NPUBOANTL K PasBUTUIO MH(DAPKTOB B FOJIOBHOM
mo3sre. [Mporpeccupyowas aptepuonaTns KpynHbIX
COCy[OB MPUBOAUT K HEPaBHOMEPHbIM CTEHO3aMm,
B T.4. cocynoB Bunnunsnesa Kpyra, ¢ BO3MOXHbIMU pe-
Lmavsammn nHcynstos [32].
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Puc. 5. KT (akcrmanbHasa naocKoCcTb) rofIOBHOro Mo3ra nayueHta M., 4 mec, ¢ AnarHoCTMPOBaHHbLIM Mpu
NOCTYMNNEHNUN MEHVHIUTOM HESAACHOW 3Tmonorun. ViccnepgosaHve BbINOMHEHO B MePBble Yackl nocne rno-
cTynneHus. OnpegenseTca pacwnMpeHne Hapy>XHbIX JIMKBOPHbLIX NPOCTPaHCTB NOOHbIX obnacTten ¢ 4a-
CTVMYHO OTrPaHWYEHHbIM CKOMeHneM 6efKOBON XXNOKOCTN 1 (hOpMMPOBaHNEM YPOBHEN ceguMeHTaumm
(emnunema ykasaHa ctpenkamu). PparmeHTapHOe HepaBHOMEPHOE HaKOMJIEHE KOHTPACTHOMO BELLECTBA B
nayTUHHOWM 060M1I04Ke: 8 — HaTUBHOE CKaHUPOBaHMne; b — BeHO3Hasi pa3a KOHTpacTMpoBaHns (CO6CTBEH-
Hble JaHHble).

Fig. 5. CT scan of the brain of a patient M., 4 months. Diagnosis at admission — meningitis of unknown etiol-
ogy. The study was performed in the first hours after admission. The expansion of the external cerebrospinal
fluid spaces of the frontal areas with a partially delimited accumulation of protein fluid and formation of sed-
imentation levels (empyema is marked by an arrow) is determined. Fragmented uneven accumulation of the
contrast medium in the arachnoid membrane: a — CT scan of the brain, axial plane, native scan; b — CT scan
of the brain, venous phase of contrast, axial plane (own data).

Puc. 6. HatusHas KT ronosHoro mo3sra (a) u KT ronoBHOro Mo3sra ¢ BHYTPUBEHHbIM KOHTPaCTUPOBaHNEM
(b, ¢) nayneHTa B BO3pacTe 2 NeT C MEHNHIUTOM, Bbl3BaHHbIM Haemophilis influenza tun b. MNMpn HaTBHON
KT B npaBoi no6HON fone onpeaenseTcss HedeTKuin runogeHcHbin (+25HU npoTtue +35HU) ydyacTtok 6e3
NMPW3HaKOB HaKOMJIEHNS KOHTPACTHOro BewecTBa. [10BbILUEHHOE HAKOMIEHME KOHTPaCTHOro BELLECTBA B
npunerarowmx ob6onoykax mosra (CoO6CTBEHHbIE AaHHbIE).

Fig. 6. A 2-year old patient. Meningitis, etiology — Haemophilis influenzae (b). With native CT in the right
frontal lobe, a fuzzy hypodensity (+ 25HUvs+ 35HU) area is determined without signs of contrast agent ac-
cumulation. Increased accumulation of the contrast medium in the adjacent shells of the brain. (own data).
a — native CT scan of brain; b — CT scan of the brain with contrast; c — CT scan of brain with contrast,
(own data).
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3AKJTIOYEHUE

Takum o6pasom, npumeHerHne KT n MPT B kade-
CTBE WHCTPyMeHTa guarHocTuku npu BI'M xopowo
N3y4eHO, B OCOOEHHOCTM OS5 BbISABNIEHNS OCNOXKHE-
HUIN — MOpa)keHus BelwecTBa Mo3ra, SMAMeMbI, Bac-
Kynuta u T.4. CBegeHust o NPOrHOCTUYECKON LIEHHOCTU
OaHHbIX METOLO0B HENpOBMU3yanusauum pasnnyarTcs
No AaHHbIM Pa3HbIX aBTOPOB U TPeOYIOT fanbHeNLwero
N3yYeHuns.

B nocnepgHve rogpl B NPakTUKy LUMPOKO BHeOpsi-
IOTCA MEeTOOUKN MynbTunapameTpudeckon MPT, npu-
MEHEHMEe KOTOPOW B KAYeCTBE UHCTPYMEHTa AnarHo-
CTUKUN 1 NPOrHO3MPOBaHUA xapakTtepa TeveHus BI'M
NepCcneKTMBHO 1 OBOCHOBAHHO BBUAY BO3MOXXHOCTU
6onee rnyboKoro M3y4yeHns CTPoeHUs U PyHKUNOHMN-
POBaHNS MOPa>kEHHOW TKaHW FOSIOBHOrO MO3ra, a He
TONBbKO ero 060104eK.

OONOJIHUTENIbHAA NH®OPMALUSA

Yyactue aBTopoB. ABTOPbI NOATBEPKAAIOT COOT-
BETCTBME CBOEro0 aBTOPCTBA MEXAYHapOAHbIM Kpu-
Tepusm ICMJE (Bce aBTOpbl BHEC/N CYLLECTBEHHBIN
BKNag B pa3paboTKy KOHLenumn, NpoBeaeHne ncene-
[OBaHNs 1 NOArOTOBKY CTaTbW, MPOYM 1 0go6punn
mHanbHyo Bepcuio nepeq nybamkauuei).
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