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[lcceKums aopTbl — 3T0 NPOAOSbHbIN Pa3pbiB a0PThl, CBA3aHHBIA C Pa3pyLLEHUEM CPEAHErO s CTEHKW aopThbl, pasb-
eOMHEHWNEM WHTUMBI U aBEHTULMN U HOPMUPOBAHWUEM ABYX MPOCBETOB, SABMSIOLLMNACS YPreHTHLIM COCTOSHUEM, TPeOyIoLLMM
0Ka3aHWs 3KCTPEHHOMN XMPYpruveckon noMowuy. MpefcTaBneHHbI UIIOCTPUPOBaHHBIA 0630p NMTEpaTypbl NOCBALLEH And-
depeHUMaLMM UCTUHHOTO U NOXKHOTO MPOCBETOB B OCTPYI0 M XPOHMYECKYIO CTaauM AMUCCEKUMM aopTbl MpU KOMMbIOTEPHOM
TOMOrpaguu.

B cTatbe 0006LUEH M CUCTEMATM3MPOBAH OMbIT KOMMbIOTEPHO-TOMOrPahUYECKON AWarHOCTUKM NPU AUCCEKLMW aopTbl
Ha 0CHOBAaHWM [LaHHbIX, UMEIOLLMXCS B OTEYECTBEHHBIX U 3apyDEXHbIX MYONMKaLMAX, a TaKXKe pe3ynbTaToB COBCTBEHHBIX K-
HUYECKMX HabmoaeHuiA. HaMu BbiaeneHbl riaBHbIe U BTOPOCTENEHHbIE MPU3HAKK, BbISIBNSEMbIE MPY KOMbIOTEPHOI TOMOrpa-
GuM Npu AmcceKummn aopTbl.

Hanbonee BaXHbIMW 1 0JHO3HAYHO YKA3bIBAIOLLMMM Ha JIOXKHBIA MPOCBET NPK KIACCUYECKON OCTPON U XPOHUYECKON AuC-
CEKLWM aopThbl ABNAKTCS 60/bLUMI pa3Mep JIOXKHOI0 NPOCBETa, NPU3HAK «KITH0Ba» U NPU3HAK «NayTUHbI». OcTanbHble NpU3HaKK,
TaKWe KaK KaslbLMHO3 a0pTbl, UIBMEHEHUS| KPUBM3HbI W TOMLUMHBI MIHTUMOMEMANBbHOIO JIOCKYTa, cuMnToM «Mercedes-Benz»,
Hannune TPOMOOTMYECKMX MAcC, XapaKTEPUCTMKM B3aUMOPACMONOKEHNs NPOCBETOB W CUMNTOM «BETPOyKasaTens» MeHee
MOCTOAHHbI, OAHAKO BHUMATENbHbIA aHasu3 COBOKYMHOCTU BCEX BTOPOCTENEHHBIX NPU3HAKOB NO3BOMIAET aTh BaXHY0 Aua-
FHOCTMYECKYI0 MH(OPMaLWIO 1 MaKCMMabHO MOJHO 0XapaKTepU30BaTh 3HAYMMbIE ANIS CepAEYHO-COCYAMUCTOrO XMUpypra npo-
SBJIEHNS IUCCEKLMM aopThl.

CoBOKYNHBIN aHaIM3 KOMMbHTEPHO-TOMOrpadUUeCKNUX NPU3HAKOB MPU AUCCEKLMM a0pTbl MOMOKET NPaKTUKYIOLLEMY Bpa-
4y Nly4eBOW AMArHOCTUKM HEe TOJIbKO OT/IMYMTb UCTUHHBIA NPOCBET OT a0PTbl JIOXHOIO, HO M Ha OCHOBAHUM UX XapaKTepPUCTUK
onpeaenuTb CTafyI0 NPOLLECCa, YTO BAMSET HA TaKTUKY KOMMIEKCHOTO NIeYeHIs, 0COBEHHO NpK aTUNWUYHO NPOTEKAlOLLEeN AnC-
CeKLmm.
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Aortic dissection is a longitudinal rupture of the aorta associated with the destruction of the middle layer of the aortic wall,
the separation of intima and adventitia and the formation of two lumens, which is an urgent condition requiring emergency
surgical care. The presented illustrated literature review is devoted to the differentiation of true and false lumens in the acute
and chronic stages of aortic dissection during computed tomography.

The article summarizes and systematizes the experience of computed tomography diagnostics in aortic dissection based on
data available in domestic and foreign publications, as well as the results of their own clinical observations. We have identified
the main and secondary signs detected by computed tomography in cases of aortic dissection.

The most important and unambiguously indicative of false lumen in classical acute and chronic aortic dissection are the
larger size of the false lumen, the sign of a “beak” and the sign of a “web". Other signs, such as calcification of the aorta,
changes in the curvature and thickness of the intimal medial flap, the “Mercedes-Benz” symptom, the presence of thrombotic
masses, the characteristics of the interposition of the lumens and the “wind indicator” symptom are less constant, however,
a careful analysis of the totality of all secondary signs allows you to give important diagnostic information and characterize as
fully as possible the manifestations significant for a cardiovascular surgeon dissections of the aorta.

A cumulative analysis of computed tomographic signs in cases of aortic dissection will help a practicing radiologist not
only distinguish the true lumen from the false aorta, but also determine the stage of the process based on their characteristics,
which affects the tactics of complex treatment, especially with atypical dissection.

Keywords: acute aortic dissection; aortic wall; chronic aortic dissection; computed tomography; contrast enhancement;
false aortic lumen; true aortic lumen.
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[unccekums aopTel npepcTaBnser coboi NpPoAObHbLIN
pa3pbiB a0pThl, CBA3AHHbIN C PaspyLUEHUEM CPeAHero Cos
CTEHKM aopTbl, pasbefAuMHEHUEM MHTUMbl U afBEHTULMM
u dopMupoBaHMeM ABYX npocBeToB [1-4]. Knaccuueckoe
paccnoeHne aopTbl NMPOUCXOAMT U3-3a pa3pbiBa WHTUMBI
C MPOHUKHOBEHWEM LIMPKYNMPYHOLLIEH KPOBU B CPEAHUIA CTOiA
aopTanbHOi CTEHKU. 3T0 NPUBOAMT K 00pa3oBaHmio AUCCEK-
LIMOHHOrO JIOCKYTa, Pa3feNAloLLEro aopTy Ha ABa NpocBeTa:
UCTUHHBINA 1 NoXHBIA [1, 3, 5]. McxoaHbIn npocBeT aopThl AB-
NAETCA UCTUHHBIM NPOCBETOM, TOrA KaK HOBbIW, MPeACTaB-
NAOLWMiA coboii NPOCTPAHCTBO B CPEAHEM CI0e CTEHKM aopThl,
3anosIHeHHOe KPOBbHO/TPOMBOTUYECKUMM MaccaMm, SBNSETCA
noxHeIM [1, 3, 4].

[INCCEKUMOHHBIN JTOCKYT HEKOTOpble aBTOPbl Ha3blBaoT
«MHTUManbHbIM». [lpyrue aBTOpbI NpeaiaraloT MCNoJb30BaTh
TEPMUH «MHTUMOMEAMANbHbINM» NOCKYT, TaK KaK ero TKaHb
COCTOWT He TOJIbKO M3 TKaHU UHTUMbI, HO U TKaHW CPeAHero
cnos [5]. Kpome npoKcuManbHOro paspbiBa MHTUMBI, KOTOPBIN
CIY)XWUT BXOAOM A1 KPOBW B CPeAHWUIA CNOW CTEHKM aopTbl,
MOryT BCTpeYaTbCs AMCTaNbHbIN Pa3pbiB UHTUMBI, a TaKKe
LOMNOJTHUTENbHBIE KOMMYHUKATUBHbIE Pa3pbiBbl MeXY WC-
TUHHBIM W NIOXHBIM NPOCBETaMU Ha BCEM MPOTSKEHUM AUC-
cekumm [3, 6]. [nccekumsa aopTbl MOXKET BCTPeYaTbCA KaK
B aHEBpW3Me aopTbl, TaK M B aopTe 0ObIYHOrO AuMaMeTpa.
MoatoMmy cnepyet usberatb ynotpebnieHns TepMUHa «pac-
cnavBatoLLas aHespusman [1, 2].

Knaccuueckas octpas aucceKums aopTbl NposiBnseTcs
BHE3aMHoM paspblBaloLLe UK Komowwen 6onblo, KoTopas
MppagMMpyeT B CMIMHY M COMPOBOXAETCA Ba3oBarasbHbIMU
peakumuamu. OpHako y 15 % naumveHToB AMCCEKUMS MOXET
MPOM30MTW HETUMWYHO, T. e. beccumnTomHo [1, 7].

C yyetom exerogHoro ysenuyenus KT-uccnepoBaHwid
¢ BonCHBIM BBELEHWEM KOHTPACTHOMO BELLECTBA BPaYy fy-
4eBOW AMArHOCTMKM MOrYT CTONKHYTBCS C NpU3HaKaMu Auc-
ceKumu aopTbl. [lnarHocTty HeobxoaMMo 0TBETUTbL Ha BOMPOC:
3T0 0CTpas AUCCEKLMS aopThbl C HETUMMYHOW KIMHUKOW Wi
CNyyaliHo 0BHapYKeHHas XpPOHUYeCKas LUCCEKLIMSA, paHee He
[VarHoctupoBaHHas? 3T0T OTBET MOXET KapAWHasbHO U3Me-
HWTb TaKTUKY BeIeHMA NaumeHTa. B faHHo cuTyaumm Moxet
MOMOYb 3HaHWe MPU3HAKOB, BbISBMISEMbIX MPU KOMMbLOTEP-
HOM ToMorpaduu, B COBOKYMHOCTM MO3BOASIOLLMX OTMYUTDL
OCTPYI0 AUCCEKLMIO OT XPOHWUYECKOMN.

CepaeyHo-CocyAMCTOMY XUPYPry, BhINOHAKLLEMY 3HAO-
BACKYNAPHblE MHTEPBEHLMOHHbIE NpOLeAypbl, A8 NaaHUpo-
BaHuWsA BUAA M cnocoba fieyeHns HeobXo4UMo TOYHO 0T/IMYaTb
WCTMHHBIA NPOCBET OT JIOXHOrO [4, 5, 8, 9].

KomnbtoTepHo-ToMorpaduyeckas aHruorpadus crana
MeToA0M Bbibopa Npu AMarHoCTUKE U NaHMPOBaHUM NeYEHMS
MaToNOrMYeCcKUX COCTOSHMIA aopThl bnarofaps ManoUHBasmB-
HOCTH, BbICOKOI CKOPOCTM NPOBEAEHNSA UcCefoBaHus, 60/b-
LUMM BO3MOXKHOCTAIM NOCTNPOLLECCOPHOM 06paboTKK, 3HaUM-
TeNIbHO MOBBILLAKLWMM MHDOPMATMBHOCTb MCCNEA0BaHMS.
MaTonorus aopTbl M CONYTCTBYHOLLAA NATONOMUS BU3Yann3u-
pYtoTCS B apTepuanbHoii hase, 0TcpoyeHHast (BeHo3Has) dasa
BKJIIOYAETCA B MPOTOKON KaK [OMOJIHEHWE [J1S BbIIBNIEHUS
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HapyLueHus nepdy3un opraHoB (Npy paccioeHwm), a TakxKe
UCKIoYeHMs TPpoMb0o3a NoxkHoro npocseta. [peKkoHTpacTHas
(hasa nonesHa B BbISIBNEHUM «CBEIKETO» TpOMOA B JIOXHHOM
MPOCBETE U MHTPaMypasbHOW reMaToMbl [4, 8].

B maHHoi cTaTbe npuBeseH 0630p rnaBHOro M BTOPO-
CTEMEHHbIX MPU3HAKOB, KOTOPbIE BO3MOXHO OMPeenuTb Ha
MOCTKOHTPACTHBIX M300paXKeHWsIX NMpU KOMMbIOTEPHONM TO-
Morpacdumn. CoBOKYNHbIA aHanM3 3TUX NPU3HAKOB NoMoraeT
OT/IMYUTb UCTUHHBIA NPOCBET OT JIOXHOMO C OMpefeneHu-
eM CTaguu npoLecca: ocTpas Uan XpoHudeckas. B Hawem
0630pe He paccMaTpuMBAlOTCA M3MEHEHWSt MpUNeXaLumx
MPOCTPAHCTB M MONOCTEH, COMPOBOXAAIOLLME OUCCEKLMIO
aopTbl.

IuddepeHLUpOBKa UCTUHHOMO U NIOXKHOTO NPOCBETOB

[ins pucceKuMm aopTbl NpU KOMMbOTEPHONM TOMOrpaduu
C UCMONb30BaHUEM KOHTPACTHOMO BELLECTBA XapaKTEpHO Ha-
NM4Me WHTUMOMELMANBHOrO JI0CKYTA, pPasfensioLlero aopTy
Ha [1Ba NpOCBETa: UCTUHHBIN W JIOXKHBIA. MHTUMOMe LnanbHbIi
NOCKYT He0BX0AMMO BM3YanM3MpoBaTh Kak MUHUMYM B [BYX
B3aMMHO NepneHAMKYNApHbIX nnockocTax [1, 5].

Hanbonee HapiexHbIM NpU3HAKOM, NO3BONAIOWMM Anb-
(epeHUMPOBaTb UCTUHHBIA NPOCBET OT JIOXKHOrO, ABNSETCS
HenpepbIBHOCTb UCTUHHOTO NPOCBETa M NPOCBETa Hemopa-
JKEHHOr0 OTAENa aopThl UCTaNbHEE /UMK NPOKCUManbHee
MOBPEAEHHOTO CErMEHTa. 3T0 OCYLLECTBMMO MpU YCI0BUM,
4TO UCTUHHBIA NPOCBET MPOCNEKWBAETCA Ha BCEM NpoTA-
YKEHUW, TEM He MeHee ecfiv [UCCEKUMA pacrpocTpaHseTcs
B KOpPeHb aopTbl, TO bblBaeT 3aTpyAHUTENbHO ONpefenuTb
YpOBEHb Mepexofa WUCTUHHOTO MpOCBETa B HEMOBPEMXAEH-
HOW NPOKCMManbHOI YacTh aopThl [1, 6, 8, 9]. Takke bbiBaeT
TPYAHO WM HEBO3MOXHO BW3yanM3vpoBaTb 3TOT MEpexos
B CBA3M C APYTMMM NpUYMHaAMK. B 3Tux cnyyasx Heobxoamumo
AnddepeHUMpoBaTb UCTUHHBIA U JIOXHBIA MPOCBETbI HA OC-
HOBaHWM pAfa BTOPOCTENEHHbIX NPU3HAKOB: pa3Mepbl Npo-
CBETOB, OCTPbIiA Yroa MeXAy UHTUMOMELAUANbHBIM JIOCKYTOM
1 HapYKHOM CTEHKOM aopThl, HalM4Me NIMHENHBIX AedeKToB
HaMoJHEHMs B NIOXHOM MPOCBETE, XapaKTepUCTUKa UHTUMO-
MeaManbHoro NOCKYTa, KasbLMHO3 CTEHKU aopTbl, TPOMBO3
NnpocBeTa, B3aMMOPAcrnosoXeH1e NPOCBETOB, HaNMYMe ABYX
NOXHBIX NPOCBETOB, MHBArMHaLMs NPOKCUMAIbHOTO JIOCKYTA
[6, 8, 91.

1. PasMepbl npocBeToB

Mpy AMCCeKLMM aopTbl AaBNieHMe B JIOXHOM MpocBeTe
MPeBbILLAET UM PaBHO AABNEHMIO B UCTUHHOM NPOCBETE, YTo
MPUBOAMT K CAaBneHnio nocneaHero (puc. 1, @) BANOTb 10
ero Konnanca (puc. 1, 6) [1, 4, 8].

PaclumMpeHme N0XHOro NpocBeTa NpOUCXOAMT U3-3a CHU-
KEHWUS 3NACTUYHOCTM ero TOHKOM CTEHKM, COlepXaLLleil ToJlb-
KO OKOJ10 1/3 OT UCXO[IHOTO KOMMHECTBA 3/1aCTUHA B CpaBHe-
HUW C UCTMHHBIM NPOCBETOM. B KOHEYHOM UTOre HaTsKeHue
TOHKOIA CTEHKM JIOXKHOTO NPOCBETa MOXET NPUBOAMTH K (op-
M1POBaHMIO NICEBI0aHEBPM3MbI 1 Pa3pbIBY JIOXHOTO NPOCBETa.
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Puc. 1. CpaBneHne ucTMHHOro mpocseTa B BOCXOASALLEM OTAesNe
aopTbl, KOAAMNC UCTUHHOTO NPOCBETA B HUCXOAALLEM OTAENE aopThl.
WM — uncTuHHbIiA npocseT, JIN — noxHblit npoceeT

a

Puc. 2. JloxHbIA NpocBeT bosbLue MCTUHHOTO NPOCBETa NpU OCTPOA
amccekumm (a) v npu KoHTpone yepe3 1 rog (6). UM — uCTUHHBIN
npocseT, JIM — noxHbIA npocseT

Puc. 3. OTHowleHre pa3MepoB UCTUHHOIO U JIOXHOIO MPOCBETOB
B OCTpbIi NnepuoA (a), B xpoHWueckuii nepuog yepes 1 rog (6).
WM — uncTuHHbIA npocseT, JIN — noxHblid npoceeT

Puc. 4. lpu3Hak «KtoBa» B BOCXOAALLEM OTAeNe aopTbl (a),
B HUCX0AsLLEeM oTaene aopThl (6) (benble cTpenku) 6e3 npusHakos
TpoMb03a. VIHTUMOMeManbHbIN IOCKYT 0TMEYEH YepHbIMM CTpeS-
Kamu. UM — unctuHHbIn npocseT, JIM — noxHbI npocBeT

Puc. 5. lMpusHak «kKntoBax» Npy YacTUYHOM (a) U TOTanbHOM TpoMbo3e (6) B HUCXoAALLEM OTAENe aopThl (Oenble cTpenku). UM — UCTUHHBIN

npocseT, JIMT — noxHoin npocseT

0bLuas cTeneHb aunataumu 3aBUCUT OT apTepuanbHoOro Aas-
NeHUs, 0CTATOYHOM TOMLLUMHBI CTEHKU W MPOLIEHTA OKPYXK-
HOCTW CTEHKM, BOBJIEHEHHOr0 B paccioenue [4]. bonblinii
pasMep SBNSETCA 3HAUMMbIM MapKEpOM JIOXKHOr0 npo-
CBeTa KaK NpW OCTPOW, TaK U NpWU XPOHUYECKON OUCCEKLIMH
(puc. 2, a, 6) [8].

CooTHOLLEHNE pa3MepOB UCTUHHOTO U IOXKHOTO NpocBe-
TOB MPU XPOHUYECKOW LMCCEKLMM bonblue N0 CpaBHEHWHO
C WX COOTHOLLEHMEM MPU OCTPON AucceKuun (puc. 3, a, 6)
BC/efCTBME OTHOCUTENbBHO CTabUABHOrO pasMepa UCTUHHOIO
npocBeTa B COYETaHUW C GOPMMPOBAHMEM AereHepaTUBHO
nceBA0aHeBPU3MbI TOKHOTO npoceeTa. PasHuua Hambonee
3HaunTeNbHa AUCTaNbHEE OTXOXAEHMS IEBOW MOAKITHYNYHO
apTepuu U BbiLLe YPOBHS OTX0XIEHWUA YpeBHOro cTBona [7].
Mpy 3TOM UCTUHHBIN NPOCBET Yallie UMEET LMIUHLAPUYECKYIO
UIN HUTEBUZHYIO OpMY.

D0l hitps://doi.org/ 1017816/ rmmar16/8/3

2. Npu3HaK «KnBa»

Haunbonee uacto onpegensieMbIM MpU3HAKOM, KOTOPbIN
Mo3BONSET HAAEKHO OTAMYMTL JIOXKHBIN NPOCBET OT MCTUH-
HOro, AIBNSAETCA TaK Ha3biBaeMbI MPU3HaK «KIoBa» [4, 5, 8].
OH BM3yanuaupyeTcs B MONEPEYHOM CEYEHUM A0pTbl U Mpes-
cTaBnisieT coboil OCTpbIi Yron npu AUCCEKUMM aopThl. [paHu
yrna GopM1pYHITCA HapYXHOW CTEHKOW aopTbl Ha Kpalo NI0X-
HOro NpOCBETa U UHTUMOMEAVANBHBIM NIOCKYTOM (puc. 4, a, 6).

lpocTtpaHcTBO, 06pa3oBaHHOE OCTPLIM YrAOM, MOXET
ObITb 3aMOSHEHO FUNEPAEHCHBIM COLEPXKUMBLIM (MOBbILLE-
HWe NJIOTHOCTW KPOBM BCEACTBME KOHTPACTHOTO YCWIeHMs)
(puc. 4, a, 6). Mpx 3anoNHeHUM 3TOTO NPOCTPAHCTBA FUMo-
AEHCHbIM COLLEPKMUMbIM, COOTBETCTBYIOLLMM YacTU4HOMY/
nosHoMy TpoM603y, yron nputynnsetcs (puc. b, a, 6) [4, 5, 8].
Mpu3HaK «KtoBa» HabMoAaeTca TOMbKO B JIOXKHOM MPOCBETE
BO BCEX CNy4asX OCTPOi U XPOHUYECKOMN aucceKumm [8].
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Puc. 6. MpusHak «nayTuHbl» (CTpesiKK) npu ocTpoii (a, 6) U xpoHudeckoii (8) amccekumax. UM — uctunHbIA npocseT, JIN — NoXHbINA

npoceet

3. Npu3HaK «nayTUHbI»

Bonee cneundmyHbIM, XOTA U PefiKO BCTPeYaKLLMMCS,
MPU3HAKOM JI0HOr0 NPOCBeTa ABMIAETCA MPU3HAK «nayTu-
Hbl», MpefcTaBnstoLLen cOboN NMHelHble AedeKTbl Hanon-
HeHWs, NepeceKatoLLme NOXHbIN NPOCBET, KOTopble NPUKpen-
NATCA K CTEHKe COCyAa Ha OAHOM KoHue (puc. 6, a-8).
[lpyroii KoHeL, MOXeT BbITb MPUKPENIEH K IOCKYTY UM CTEH-
Ke; KpOMe TOro, BTOpasi TOYKa MPUKPENIEHNS MOXKET OTCyT-
CTBOBaTb. [laHHbIN NPU3HAK, CBUAETENbCTBYIOLLMIA O IOXKHOM
npocBeTe, 00yCNOBEH HAaNMYMEM OCTATOYHbIX TKaHEeN! cpef-
Hero cnosi, KOTopble YaCTMYHO OTOPBANUChL MPU AUCCEKLMM
(4,5, 8].

4. XapaKTepucTuKa
WUHTUMOMEAMNAJIbHOIO JIOCKYTa

XapaKTepucTUKa MHTUMOMEAMANBHOIO JIOCKYTa A0MOSTHN-
TeNbHO NMOMOraeT He TOJbKO B AUddepeHLMPOBKE UCTUHHOIO
MPOCBETa a0PThI OT JIOXKHOTO, HO W NpU ONpPeAeneHNnn OCTPON
W XPOHMYECKOW AmcceKumn. 3T0 BO3MOXHO bnarojaps us-
MEHEHWUSIM MHTUMOMEMANLHOrO JIOCKYTa MpW nepexofe oT
OCTPOV CTagmm K XpoHudeckoii [10].

[na ocTtpoit auccekumm bonee xapaKTepHbl 3aMeTHas
KpUBM3HA M BOJIHUCTOCTb MOABUIKHOMO NIocKyTa (puc. 7, a),
TOrAa KaK A1 XPOHUYECKOW AMCCEKUMU — MIIOCKUNA, DUK-
CMPOBaHHbIN W YTOMILLEHHBIA JTOCKYT Ha bonibLUeM ero npo-
TAXeHuU (puc. 7, 6) [6-8].

HanpaBneHue KpuBM3HBLI JIOCKYTa B COYETaHUM C Apyru-
MW MpU3HaKaMU NOMOFaeT OT/IMYUTL UCTUHHBIA NPOCBET OT

JIO}HOTO, MOCKOJIbKY JIOCKYT Yallle BCEro U30rHyT B CTOPOHY
NOXHOro npocBeTa (puc. 8, a) u pexke — B CTOPOHY UCTUH-
Horo (puc. 8, 6) [8].

MoTeps KPUBU3HBI, BOIHUCTOCTU U NOABUKHOCTM JIOCKYTa
obycnoBneHbl TeM, YTO CO BpEMEHeM OCKYT GpubposupyeTcs
Cc 00pa3oBaHMeM HEOMHTUMbI, MPUBOASA K YTOMLLEHUIO U pU-
TMOHOCTY NOCKYTa. 3T0 06BACHAETCA TaKKe TeM, 4TO N0 Mepe
pacLUMPEeHUs NIOXKHOr0 MPOCBETA JIMHWM, MO KOTOPBIM [MCCEK-
LIMOHHBINA JIOCKYT COEAMHSETCS C BHELUHEW CTEHKOW aopThl,
pa3aBUrarTCs, Tyro Hatarveas nockyt [6-8, 10].

CBob0aHbIE Kpasi MHTUMOMEAMANbHOrO NIOCKYTa 3Haum-
TEJIbHO YalLie HabMAAKTCA NPU XPOHUHECKOW AMCCEKLMM NO
CPaBHEHMIO C OCTPOM, YTO MOXKET bbITb 0ByCIOBNIEHO yTONLLE-
HWEM, YKOPOUEHMEM U CHUXKEHWUEM MOABMKHOCTY NIOCKYTa.

B HeKoTOpbIX NUTEpaTYpHBIX UCTOYHMKAX MPUBOLUTCS
MHTEpecHbIN (aKT — cBODOAHbIE Kpas MHTUMOMeAMaNb-
HOro JIOCKYTa HampaBfieHbl B CTOPOHY JIOXHOM0 NpocBeTa
(puc. 9, a, 6) [7, 9]. ABTOpbI, yuMTbIBAA AMHAMUYECKUA Xa-
paKTep MHTUMOMEAMaNbHOro JIOCKYTa, NpefnosiaraT, YTo
cB0OOAHbIE Kpas pa3pblBa MOMYT YKa3blBaTb M Ha UCTUHHBINA
npocser [9].

Mpy HanWMuMM KanbUMHATOB Ha NOCKYTE OHM 06paLLeHbl
B CTOPOHY UCTMHHOIO MPOCBETA, NOCKOMbKY JIOXHBIA NPOCBET
B X0[ie paccnoeHus GpopmmpyeTcs nog HuMmn. CTopoHa nocky-
Ta, 0bpaLLeHHasn K NOXHOMY NPOCBETY, UMEET MAMKOTKaHHYH
NNOTHOCTb Oe3 BUAMMBIX 00bI3BecTBNeHUi [8], oaHaKo 3ToT
MPU3HAK BO3MOXHO YBUAETb B TOM Cyyae, eciii MHTUMO-
MenanbHbIii NIOCKYT JOCTATO4HOM ToNwWmHbI (puc. 10, a, 6).

Puc. 7. ViHTMMOMeamManbHbIA NOCKYT (CTpenku) npu octpoit (a)
M XpoHuyeckoii (6) mmccekumn. W — WCTUHHBIA NpocBeT,
JIM — noxHeIn npocseT
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Puc. 8. VHTMMOMeaManbHbINA NOCKYT KPUBMU3HOM (CTpesnku) obpa-
LLeH B CTOPOHY JIOXHOr0 NpocBeTa (a), B CTOPOHY MCTUHHOMO Npo-
cBeta (6). UM — uctuHHbIA npocseT, JIM — noxHbIiA NpocseT
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Puc. 9. CBoboaHble Kpas MHTUMOMeLAUaNbHOrO NOCKYTa (CTPesnKm)
HanpaBneHbl B CTOPOHY JIOXHOMO MPOCBETA B BOCXOASLLEM OT-
nene (a), B HUCxoasweM otaene (6). UM — ucTUHHBIA npocser,
JIM — noxHein npocseT

5. KanbuuHo3 cTeHKM aopThl

Elle 0fHWUM BaXKHbIM NMPU3HAKOM, NO3BONAKLWMM Anb-
(epeHuMpoBaTb UCTUHHBIA U NIOXHBIA NPOCBETHI, ABNSAETCS
KarnbLMHO3 CTEHKM aopThbl B 0611acTh auccekumu. Mpu ocTpoil
[MCCEKUMN KanbLMHO3 CTEHKW aopTbl BCErfa YKasblBaeT Ha
UCTUHHBIA NpocBeT (puc. 11, @) ¥ HUKOrAa He onpesenseTcs
B NIOXKHOM npocseTe. 0AHAKO NpU XPOHUYECKOM AMCCEKLMM
3TOT MPU3HAK He HACTONMbKO HafEeXeH, MOTOMY YTO CTEHKa

Puc. 11. KanbunHo3 CcTeHKM (CTpenka) MCTMHHOMO NpocBeTa
npu ocTpoit amccekumm (a). Co CTOPOHbI CTEHKM JIOXHOMO Mpo-
cBeTa 00bI3BECTBEHUIA He HabNLaeTcs, MOCKOMbKY UMEtoLLMiics
KanbLMHAT OTC/IOEH COBMECTHO C JIOCKYTOM WHTUMbI W 0bpaLleH
B CTOPOHY MCTWUHHOTO npocseTa. [py XpoHuyecKoit auccekumm (6)
M0 CTEHKE JIOXKHOr0 NPOCBETA 0TMEYAOTCA HEPAaBHOMEPHOM TONLLM-
Hbl MPUCTEHOYHbIE TPOMOOTMYECKME Macchl (DUrypbl) ¢ HanMuMeM
JIMHENHOW dopMbl 0bbi3BecTBNEHUA (CTpenKa). UM — WUCTUHHBIA
npocseT, JIMT — noxHbIi npocBeT

Puc. 12. MoTokoBble apTedakTbl B N0XHOM npocseTe (a, 6) ¢ npu-
CTEHOYHbIMM TpOMOOTMUYECKMMM Maccamu (6). UM — MCTUHHBIA
npocseT, JIMT — noHbIA npocBeT
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Puc. 10. VHTMMOMe[ManbHbI JIOCKYT NPU XPOHUYECKON [MUCCEK-
LM YTOJILLIEH U YIUTOLLEH C HAZMuMeM OTYETIMBO BU3yann3upyeMbIX
Ha ero (hoHe KarnbLMHaTOB (CTPESKM) CO CTOPOHbI UCTUHHOIO NPOCBETA.
Co CTOpOHBI NOXHOr0 MPOCBETa CTeHKa JI0CKYTa UMeeT MArKOTKaH-
Hyto nnoTHOCTb. MM — uctuHHbIA npocseT, JIIM — noxHbIid npocseT

JIOKHOrO MPOCBETa XOTA M HAMHOIO Pexe, HO TaKXKe MO-
XeT bbiTb 06bI3BeCTBNEHA (puc. 11, 6). Mpn 3TOM KanbLyMHO3
CTEHKM NOXHOro npocseTa Habmofaetcs TOAbKO MpU Xpo-
HWYECKMX OAMCCEKUMSAX, YTO CBA3aHO C ee 3HAOTeNn3aumelt
¥ nocnepyroLLen KanbLuuuKaumen. TakKe oTCYTCTBUE Kalb-
LIMHO3a BHELUHEN CTEHKM CO CTOPOHbI SKCLLEHTPUYHO pacno-
NOXXEHHOr0 TPOMDA MOMOraeT OT/IMYUTL TOTasbHO TPOMOM-
POBaHHbI JIOXHbIV MPOCBET NPY A0PTaNbHOM AUCCEKLMM OT
MPUCTEHOYHOrO TPOMba aHeBpU3Mbl aopThl [4, 5, 7, 8].

6. TpoMb03 npocBeTa aopThl

06bIYHO WCTUHHBIA NPOCBET B apTepuanbHylo a3y cKa-
HWPOBaHWSA HaYMHAET KOHTPACTUPOBATLCA PaHbLLE NOXHOIO
(puc. 12, a) [6]. MocKonbKy B NOXHOM NPOCBETE KPOBOTOK
yalle 3amefJieH, B HeM MoryT HabmofaTbCs MOTOKOBbIE
aptedaktbl (puc. 12, a, 6) M YacTMyHoe TpOMOMpOBaHMe
(puc. 12, 6) [1]. B cnyyasx ocTpoi AMCCEKLMM MO CpaBHe-
HWIO C XPOHUYECKOW W3-3a MIOXO0r0 KOHTPacTMpoBaHuUs Npo-
cBeTa 6bIBaeT CIOMHO OT/IMYUTL 3TV MOTOKOBbIE apTedaKThl
oT TpoMba nokHoro npoceeTta [3, 7]. Cneayet 0TMETUTb, YTO
MpU CKaHUPOBaHUM B apTepuanbHyl dasy KOHTpacTMpoBa-
HUSA NOMXHBIA MPOCBET MOXET HE YCWUIMBATLCSA, YTO CO34AcT
uMuTaumio TpoMbupoBaHus. Bo m3bexaHue HenpaBunbHOM
[MarHoCTMKN Tpombo3a NpocBETOB Mbl PeKOMeHAyeM A0-
MOJHUTENIBHO BbINOJHATL CKaHUPOBaHME B BeHO3HYto (ha3y.

Heobxoanmo onpeaenutb Hanuume TpOMBOTUYECKMX Mace
B UCTUHHOM M NIOXXHOM NpOCBETaX, MOCKOJbKY MPOX0AUMOCTb
MMEHHO JOXHOrO NpOCBeTa aopTbl OKa3blBaeT CYLLECTBEH-
HOe B/IMSIHWE Ha AONITOCPOYHbINA KIIMHUYECKWIA YCTEX W Bbl-
JKMBaeMoCTb naumeHTa. CoxpaHeHue NpoxoauMOCTH NOXKHO-
ro npoceeta (puc. 13, a) HebnaronpusaTHO CKa3blBaeTCs Ha
A0/ITOCPOYHON BbIXKMBAEMOCTU NaLMeHTa, NpW 3TOM 0TMeya-
eTCA NONOXUTENbHBIA 3QPEKT NOAHOCTLIO TPOMBMPOBAHHO-
ro noxHoro mpoceeta (puc. 13, 6) B XpOHUYECKYHO CTaauio
(6, 10].

BHyTpunpocBeTHbIN TPOMB MOXHO pacLieHMBaThb KaK UH-
(hopMaTVBHbIA MapKep NIOXHOr0 MPOCBETA, MOCKOSbKY TaM OH
BCTPEYAETCA Yallle MO CPaBHEHWUK) C UCTUHHBIM MPOCBETOM.
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Heobx0M0 MOMHMTL 0 TOM, YTO Y NALMEHTOB C UCXOAHO CY-
LLIeCTBOBABLLEN aHEBPM3MOM TPOMB MOXKET MpUCYTCTBOBATbH
1 B UCTMHHOM mipocBeTe (puc. 14) [8].

Tpomb03 N103KHOr0 MPOCBETa 3HAUMTENBHO Yallle BCTpeya-
€TCS MPY XPOHUYECKOI ANCCEKLMM, YeM npK oCTPou. TpoMbo-
obpa3oBaH/e B NIOXXHOM MPOCBETE B CITy4asix XPOHUYECKOI
LVMCCEKLMM CBA3AHO C €ro NceBA0aHeBpPU3MATUYECKUM pac-
LUMPEHMEM, HU3KOI CKOPOCTHIO KPOBOTOKA M aTepOMaTO3HbI-
MU U3MEHEHWAMU HEOUHTUMSI [/, 8.

1. BB&MMOP&CI’IOHO)KEHVIE npocseToB

Mpy AvcceKumMM aopThl MPOUCXOAMT CrpaneBuaHas poTa-
LSl IOXKHOTO MPOCBETA, MPEUMYLLLECTBEHHO MO YaCcoBO CTpeN-
Ke, C NMOCTEMEHHbIM YMEHBLLEHWEM €e CTEMEHU B LMUCTANbHOM
HanpaBneHuK; O[JHAKO NepuoAMYECcKW BCTpeYaeTcs poTaums
Mo yacosoi cTpesnke W npotus Hee [11]. UcTuHHbIM npocseT
06bIYHO pacnosaraeTcs BO BHYTPEHHEN YacTV aopThbl, @ JIOXK-
Hblii — BO BHeLUHeW 4actu aopThl (puc. 15, a) [1]. Y naumeH-
TOB C BOB/IEYEHWEM B MPOLIECC PACCIIOEHUS AyrM aopThl 0AMH
MPOCBET YaCTUYHO UM MOJIHOCTBLH) MOXKET 0XBaTbIBaTh ApPYroil
(puc. 15, 6). B TaKkux Cyyasx LEHTPANbHO PacrofiOKeHHbIN
NPOCBET HEU3MEHHO ABNAETCA UCTUHHBIM NPOCBETOM [8].

8. NpusHak «Mercedes-Benz»

[nccekums aopTbl C HalM4YMEM HECKOJBKMX JIOXKHbIX
KaHamnoB BCTpeyaeTcs LOBOJbHO PefKo, KaK MpaBuio, npu
XPOHWYECKOW OMCCEKLMM. HacToTa TaKoro pacciioeHns 0co-
DEHHO BbICOKA Yy MauMeHTOB C 3a00NeBaHMAMU COELUHM-
TenbHOM TKaHu [11-14]. Bo3HMKHOBEHME [LaHHOTO BapuaHTa
OMCCEKLMM aopTbl 00YCNOBMIEHO Pa3pbiBOM 04YeHb TOHKOM
W XPYMNKOIA CTEHKM JIOKHOIO NpocBeTa M 06bI4HO NPOUCXOAMT
B HUCXOASLLEN rpyaHOI u/unm bptowwHoii aopte [12, 14]. Ho-
BbI/ JIO3KHBIA MPOCBET MOXET pacnofiaratbCs 3a npefenamu
npeablayLLero foxHoro npocseTa [12].

N3 cnyyaeB ¢ MHOXECTBEHHBIMU JIOXHbBIMK MPOCBETAMM
yalLle BCTPeYaeTCs PacciioeHu e aopThbl C HAIMUMEM TpeX Npo-
CBETOB: OJHOI0 UCTUHHOMO W [BYX PSLOM PacnoioXeHHbIX
NOXKHbIX, Pa3feNieHHbIX ABYMSA WHTUMOMEMANbHBIMU 0-
CKyTaMmu. [py MoYTM paBHOM COOTHOLLIEHUM TPEX NpOCBETOB
TaKOM TUN OMUCCEKLMM B aKCUANbHOM MAOCKOCTH HanoMMHa-
eT norotun bpeHaa «Mercedes-Benz», 0TKyaa u HasBaHue
npusHaka (puc. 16, a, 6) [4, 7, 14]. EcTb npeAnonoxeHus,

Tom 42,Ne 1, 2023

V13BecTua Poccuiickonm
BoeHHo-MeauLMHCKOM aKaaeminn

Puc. 13. JloxHbIii NpoCBET C COXpaHeHWeM MPOXOAMMOCTM U Ya-
CTUYHBIM TPOMBMPOBaHMEM (), MOSHOCTbIO TPOMOMPOBaHHBINA (6).
WM — mctuHHBIA npocseT, JIM — noxHbIid npocseT

Puc. 14. MpucTeHouHbI TpOMBO3 UCTUHHOIO MpocBeTa (CTpesika)
Mp1 MCXOAHO CyLLecTBOBaBLUENW aHeBpWU3Me DploLwHOro oTAena
aopTbl. B 4aHHOM cyyae Ha To, YTO 3T0 eACTBUTENBHO UCTUHHBIN
MPOCBET, YKa3bIBAET Ka/bLMHO3 BHELUHEN CTEHKU U UHTUMOME M-
anbHOro n10cKyTa, obpalleHHoro B ero npocset. Ul — UCTUHHBIN
npoceeT, JIMT — noxHbli npocseT

Puc. 15. Mpy ocTpo AMCCEKLMM UCTUHHBIA NPOCBET pacrosiara-
eTCsl BO BHYTPEHHEW YacTW aopTbl, @ JOXKHBIA NPOCBET BO BHELL-
HeM YacTh aopThbl C TPOMBO30M JIOKHOTO NPOCBETA B BOCXOAALLEM
otaene (a). Ha ypoBHe Jyru aopTbl MCTUHHBIA NPOCBET 3aHUMaET
LeHTpanbHoe nonoxenue (6). UM — ucTuHHbIA npoceer, JIMT —
NOHBIA NpoCBeT

Puc. 16. Tpu npocseTa aopThbl B aKCUasbHON MJIOCKOCTM HaNOMUHAKOT noroTun bpeHaa «Mercedes-Benz», npy 3T0M No}HbIe NPOCBETHI pac-
MosoXeHbl pAfoM (g, 6). B akcuanbHoii NOCKOCTY LEHTPanbHO PacnonoXeHHbI MCTUHHBIA NPOCBET pa3fenseT ABa JIOXKHbIX NPocBeTa (8)
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4To nAowagb TpPex MPOCBETOB MOMET ObiTb pasiMyHOM
B OCTPOM Mepuofe, HO CO BPeMEHEM MPOCBeTbI MoryT cHa-
naHcupoBaTbes U BbIPoBHATLCA [12]. CnepyeT oTMETUTb, UTO
npusHak «Mercedes-Benz» BcTpeyaeTcs He BO BCeX Cily-
yasx, KpoMe Toro, HeobxoAMMO OT/IMYATL ero OT MpM3HaKa
«nayTuHbl» [12].

9. MpusHak «BeTpoyKasaTensa»

Mpu oucceKumm aopTbl 06bI4HO HabmoaaeTcs nonepeu-
HbliA Pa3pbIiB MHTUMbI, KOTOPbIA PEAKO MPEBbILIAET NOSIOBUHY
OKPYXHOCTW a0pThl, O[JHAKO U3peAKa BCTPEYaeTCs BapuaHT
LVMCCEKLMM BOCXOASALLEro 0TAeNa aopThbl, MpyU KOTOPOM MNpo-
WCXOAMT OTCINOMKA MHTUMBI MO BCEM OKPYXHOCTW cocyna
[2, 4, 15, 16]. HeMHoroumcneHHoCTb NybaMKaumuin o cyvasx
pa3pblBa MHTUMBI M0 BCEV OKPYXHOCTH, AUArHOCTUPOBAHHbIX
npu KT, obycnoeneHa TeM, 4To Yalle [aHHbI BapuaHT npu-
BOAMT K ObICTPOMY YXYALIEHMIO FEMOAMHAMMUKN U BbICOKOIA
NeTanbHOCTH.

Mpu 3ToM BapuaHTe AMCCEKLMWM MPOKCUMANbHbIA WH-
TUMOMeJMaNbHbIA NOCKYT UMIMHOPUYECKON (BOpMbI CMe-
LaeTcA Mo XOLy KPOBOTOKA. B auactony mpokcuManbHbIi
MHTUMOMEMaNbHBIA TOCKYT CMeLlaeTcs 0bpaTHo U yepes
aopTasbHbIA KanaH BbiMaAaeT B BbIXOLHOM TPAKT NEBOro
Kenynouka. Mpn 3TOM UCTUHHBIA NPOCBET, CYXaloLWMUACS OT
0[JHOr0 KOHUa K ApyroMy, no gopMe HamoMMHaeT «BETpo-
yKasatenib». B cucTony npokcuManbHbIi IOCKYT pacnono-
JKEH MPUMEPHO Ha OJHOM NIMHUUA C OUCTaNbHBIM JIOCKYTOM.
3T0 COCTOSHWE TaKXKe Ha3blBAT WHTUMO-WMHTUMAIbHOM
uHBarmHaumen. OfHaKo cneflyeT OTMETUTb, YTO YKa3aHHoe
COCTOSIHME B HalUMX HabNLEHMSX He BCTPeyanochb W ero
OnMCcaHWe Mbl MPUBOSMM MO AAHHBIM JIUTEPATYPHbIX UCTOY-
HUKOB; TEM He MeHee Bpauu — crneumanuctbl KT BomKHbI
YUMUTBIBATb, YTO HaIMYME 3TOTO CUMMTOMA ABASIETCSA OJHUM U3
Hanbosiee HebNaronNpUATHLIX MPOSBEHNIA OCTPOI ANUCCEKLIMM
aoptbl [15].
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3AKJTOYEHUE

MonBoas uTtory, He0bX0AMMO YKa3aTb HA rMaBHbIN U Han-
bonee HafeXHbIN NPU3HAK, NO3BONSIOLWMA AMdepeHLmpo-
BaTb B XOA4€ KOMMbIOTEPHO-TOMOrpauyeckoro uUccneao-
BaHMS UCTUHHbIA MPOCBET OT JIOXHOIO MPOCBETa Ha /ool
CTauM npoLecca — HenpepbIBHOCTb UCTUHHOTO NPOCBeTa
aopTbl M HEBOBJIEYEHHOrO MPOCBETA AWCTaNbHEe W/Unu
NpOKCUManbHee HeMoOBPEXAEHHOTO CErMeHTa aopTbl.

Cpeny BTOpOCTEMEHHBIX MPU3HAKOB Mpu AudpdepeHum-
anbHOM AMArHOCTUKe UCTUHHOTO W JIOXHOTO NPOCBETOB Hau-
bonee BaXHbIMU M OAHO3HAYHO YKa3bIBAIOLLMMM Ha NOXKHbIi
MPOCBET NPY KNACcCUYECKON OCTPON U XPOHUYECKON AMCCEK-
LMK aopTbl ABNSIOTCA GONbLUMIA pa3Mep JIOXKHOMo NpOoCBeTa,
NMPU3HaK «KIT0Ba» U NPU3HaK «MayTUHbI». OCTanbHbIe Mpu-
3HaKM MeHee MOCTOSHHbI, 0JHAKO BHMMATeNIbHbIA aHanu3
COBOKYMHOCTM BCEX BTOPOCTEMEHHbIX MPU3HAKOB NMO3BONSET
[aTb Ba)KHY0 AMarHOCTUYECKY0 MHPOPMALMIO M MaKCUManb-
HO NOJIHO 0XapaKTepKU30BaTh 3HAYNUMbIe ANIA CePAEYHO-COCY-
AVCTOro XMpypra nposBfIeHNs AUCCEKUMM aopTbl. Mbl Takke
peKoMeHayeM BbiNoNHATb KT-aHruorpaduyeckoe uccneno-
BaHMe KaK B apTepuanbHylo, TaK U B BEHO3HyK dasy, no-
CKOJbKY, UCXOLA U3 HALLIero OMbITa, JIOXHbIA NPOCBET aopThbl
He BCeraa KOHTPacTUpyeTcs B apTepuanbHyo a3y, 4To Mo-
JKET NPUBECTM K OLIMOOYHOI AMarHoCTHKe TpoMba.
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