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KOJIOHKA PELJAKTOPA

Aambl u rocnopa!
FnyookoyBaxaemble Konneru!

CerogHs oTeYEeCTBEHHAdA HayyHas XypHa-
AncTuka, nyéankaumoHHas aesaTenbHOCTb OTe-
YECTBEHHbIX MNPO(ECCUOHANOB N WU3[AHUS
cneymanbHbIX XYPHaNOB HaxogsaTCa B Hec-
KOJIbKO HEMOHATHOM M 3aTPYyAHUTENIbHOM MO-
noxeHun. OBycnoBaeHO 3TO TeM 0OCTOATENb-
CTBOM, 4TO MO PELLUEHNIO HEKOTOPbIX YAHOBHMU-
KOB OT HayKun pe3k0 M3MeHuacb PeNTUHroBas
cucTemMa oueHoK Nybnukaumin oTe4eCTBEHHbIX
aBTopoB. CyTb 3aK/to4aeTcs B TOM, 4TO HEKO-
TOopble pykoBoautenun HUW wn otpacnesble
HavyanbHUKM TPeOYT OT yYeHbiX U crneuma-
NIMCTOB NybnmMkoBaTb CBOW Hay4yHble PadOoThl
VCKJTIOYUTENBHO B BbICOKOPENTUHIOBbLIX XYP-
Hanax, uHaekcumpyembix B 0asax Scopus
n Web of Sciense (3apybexHaa oubnuorpa-
dunyeckas n pedepatvBHaa 0asa OaHHbLIX).
Bce 6bl xopoLlo, KTo 6bl cCNopui, HO, K coXa-
JIEHWNIO, Yy HAc B CTpPaHe Mo uenomy psay cre-
UnanbHOCTEN U ONCLUUNINH OTCYTCTBYIOT XYp-
Hasbl, COOTBETCTBYKOLLNE TpeboBaHNAM 3TUX,
He aganTUPOBaAHHbIX K OTEYEeCTBEHHbIM YCIO-
BUSIM BblLUEHA3BaHHbIX PENTUHIOBbIX CUCTEM.
K npumepy, BO3bMEM Takme BaXHble MeOu-
LMHCKMNE OUCUMMIMHBI, KaK Kapauonorusa nam
XEe PEeHTreHd9HO0BaCKyndpHaa gumarHocTtmka
1 nedeHue. Mo aTmM cneumanbHOCTSIM B CTpa-
HE He M3JAeTCHa HU OAMH XypHas, MMEIOLMIA
MMMakT-PakTop, COOTBETCTBYIOLLUN KBAPTUITIO
Q1 nnn Q2. Kak noctynatb aBTOpPY B 3TUX Chy-
yasax? Te Xe BbICOKME PYKOBOAUTENN U YMHOB-
HUKM PEKOMEHAOYIOT HanpaB/saTb CTaTbU 3a py-
6ex B COOTBETCTBYKOLLIME BCEM MEPEYUCIIEH-
HbiM TpeboBaHUAM >XypHasbl. KOHeYHO, 3TO
BO3MOXHO, HO C KakKMMU1 BaXXHbIMU npodnema-
MU Mbl MOXEM CTOJIKHYTbCH B TAKOM Cly4ae:

1. Mpwn HanpaBneHnun GoNbLLEN YacTu cTa-
Ten 3a pybex pe3ko CHU3UTCHA NyonmKaLnoH-
Hasi akTMBHOCTb OTEYECTBEHHbIX Hay4HbIX
XXYPHaNoB, WHAOEKCUPYEMbIX HaLMOHabHOMN
ounbnuorpadpuyeckorn 6a3on gaHHbIX HAay4HO-
ro uutmpoBaHua (PUHL). He uckniovyeHo ux
MoJIHOE 3aKpbITHE.

2. Kak cnencteue, yMeHbLUEHVE n3pgaBae-
MbIX PYCCKOSI3bIYHbIX XXYPHAOB Y HAc B CTpaHe
npuBeaeT K CAOXHOCTAM AJI9 MHOXeCTBa Nnpo-
deccrnoHanoB, He BlageLWmMMmU MHOCTPaHHbI-
MU S3blKaMn, B O3HAKOMJIEHUU C AOCTMXKEHUS-
MW COBPEMEHHOW OTEYECTBEHHOM MEeANLUMHbI.

3. He cnepyet 3abbiBaTtb, 4TO Poccus —
orpomHas ctpaHa ¢ 150-MUAIMOHHBIM Hace-
neHnemMm n 6onee 4em NONYyMUIISIMOHOM Bpa-
yen. [lpepncrtaBngeTcs He COBCEM NpaBUJib-
HbIM, €C/IM OHU OCTaHyTca 06e3 [O0JIKHOro
KonundecTBa npodecCUoHaNbHbIX MEOULVH-
CKUX XXYPHasoB.

4. I3BeCTHO, 4TO AN onyobnnkoBaHUa cTa-
Tb B OOJIbLUMHCTBE COIMOHbIX MEONLMHCKNX
M3gaHuin B BeOyLMX CTpaHax Mupa Heobxo-
OVMbl onpeneneHHble prHAHCOBLIE 3aTpaThl,
nopon Hemasnble, B 0OCOOEHHOCTM A1 MOJO-
ObIX y4yeHblX; A06aBMM cloga pacxodpbl, CBS-
3aHHble C NepeBOAOM CTaTbM Ha 6e3yKopus-
HEHHbIN NINTEPaTYPHbLIA U Hay4YHbIA COOTBET-
CTBYIOLLNI A3bIK. 3aTpaTbl, KOHEYHO Xe, NAryT
Ha nJeyYm camMux aBTOPOB CTaTen, Tak Kak
B Or0)KeTe noagasnsolero 60blLNHCTBA Me-
OVNUMHCKNX Yy4pPEexXOeHNn HET COOTBETCTBYIO-
e crtaTtbW, MO KOTOPOMA MOXHO Oblsio Obl
onjlaymBaTb Ha3BaHHbIE PACXOAbl.

Mo MoeMy MHeHuo, Takas nyonmMKaumMoH-
Has cTpaTerms gosikHa ObiTb NepecMoTpeHa
B TOM naHe, 4ToObl MPUOPUTETHLIMU 01K
OO/bLIMHCTBA HalIWX uccnepoBaTenen ocTa-
BaJIMCb BCE-TakM OTEYECTBEHHbIE WN3OaHUS,
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XO0T4 ooHOBpPEeMeHHO, KOHe4YHO Xe, Kakune-TO
Ba)XHble, 3aBepLlUueHHble OPpUrmHaJjibHble Hay4-
Hble nccnengoBaHna Haao HanpasidTb B BeAy-
wme 3apybexHble XXypHarbl.

C yBaxeHunem,

9, Kak pegakTop XypHana, npu3biBato KoJi-
Jler HanpasJisiTb K HAaM B XypHan coobpaxe-
HMS MO JaHHOMY BOMPOCY, 4TOObl HA OCHOBA-
HUX 300POBOMN OUCKYCCUW Mbl MPULLNK Obl
K €VHOMY PELLEHMIO.

rMaBHbIA pepakTop XXypHana,
akapemuk PAH

o S
A.T. Nocennaun

Ladies and Gentlemen!
Dear Colleagues!

To date, the science journalism in Russia,
the publication activity of Russian professionals
and the publication of special journals are living
through a rather difficult and unclear situation.
The cause for it consists in the decision of some
office-holders acting in the name of science, to
reverse the rating system of the evaluation of
publications by Russian authors. Essentially,
some heads of research institutions and secto-
ral office commanders ask of the researchers
and the specialists to have their research works
exclusively in high-rated journal being part of
Scopus and Web of Science bases (foreign bib-
liographic and abstracting database). No doubt,
it would be wonderful, but unfortunately in our
country there are no journals on numerous spe-
cialties and disciplines meeting the require-
ments of the above rating systems, not-adapt-
ed to Russian realities. Think, for instance, of
such important medical discipline, as cardiolo-
gy or endovascular diagnosis and treatment. In
our country there are no journals on these spe-
cialties with the impact-factor corresponding to
Q1 or Q2. What should the author do in such
cases? The same senior executives and office-
holders recommend to send the manuscripts
abroad, to be published in the journals satisfy-
ing all the requirements. Certainly, it is possible,
but when doing this we can face several impor-
tant problems:

1. If the majority of manuscripts are sent
abroad, it will led to abrupt decrease of the
publication activity of Russian scientific jour-

Sincerely,
Editor-in-Chief
Academician of RAS

nals, being indexed by Russian Science Citation
Index. One cannot exclude their closure.

2. As aresult, the decrease of the number of
Russian-language journals published in our
country will entail difficulties for many profes-
sionals who are not familiar with foreign lan-
guages in their attempt to get acquainted with
the achievements of modern Russian medi-
cine.

3. One must not forget, that Russia is a huge
country of 150 million citizens and over half
a million physicians. It would be not exactly
correct to leave them without a due amount of
professional medical journals.

4. It is known, that many quality medical
journals published in the leading world coun-
tries require the payment for publication, and
sometimes the fares are rather high, especially
for young researchers. Also, there expenses
related to the professional translation into for-
eign language with adequate scientific termi-
nology. All these expenses certainly will come
upon the authors, as the budget of most medi-
cal institutions does not include article of ex-
penditures allowing such payment.

In my opinion, the existing publication strat-
egy needs to be revised in order to give the
publication priority to Russian journals for most
our researchers. Herewith, it is obvious, that
some of the important, completed original re-
searches should be sent for publication in the
leading foreign journals.

In my capacity of the Editor-in-Chief, | urge
my colleagues to submit their concerns and
observations on this issue. A valid discussion
will permit us to find a common solution.

S S
David losseliani
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JHAOBACKYNSAPHOE JieYeHHe NMaLUEeHTKH
C peAKWM TUNOM KOPOHApPHOW aHAaTOMHH

C.Il. Cemutko*, A.B. A3zapos, K.B. lonsmucapsiH, .X. Kamonos, A.I. MocennarHmn

Draoy BO “lepsbivi MITMY umernn .M. CeuyeHoBa” MuH3apaBa Poccun
(CeqeHoBckui YHnBepcuteTt), Mocksa, Poccus

AHOMaIMM KOPOHaPHbIX apTepuii — rpyrna COCTOSIHUI, CBSI3aHHbIX C aTUMUYHbIM OTXOXAEHUEM, 3aieraHnem
W11 OKOHYaHMEM BEHEYHbIX apTepui. [pUXN3HEHHOE BbISIBIEHUE MAaTO/I0rM4€CKOro Kypca BEHEYHbIX apTepuii
Bie4eT 3a coboli psi BOMNPOCOB, CaMble BaXHbI€ M3 KOTOPbIX: HACKOJIbLKO 3Ha4YMmMma AaHHasi aHoMasus aJist
KOHKPETHOro naumeHTa, TpebyeT /i 3TO COCTOSIHUE XVPYPru4eCKoi KOPPEKLNU, KaKor METoH KOPPEeKLMn
aBsisieTcsi 6oJiee npeanoYTUTesIbHbIM. B aaHHOV paboTe rnpeacTaB/ieH rnpyuMep yCreLIHOro 3HA0BaCKY/ISPHOMo
JIEYEHUSI MOXWUIION MaLMEHTKN C BbIPAXEHHbIM CTEHO3UPYIOLMM MOPaXeHUEeM KOPOHAPHbIX apTepui npu
aHOMaJsIbHOM UWX OTXOXZAEHWW OT BOCXOASLLEero oTaesia aopThl (Haa J1eBbIM CUHYCOM BasibcasibBbl).
MynbTyaNCUNIAMHAPHBIV MOAXOA, YIYHLLIEHNE ANarHOCTUYECKUX 1 J1eHE6HbIX alIrOPUTMOB MOIYT Cr10COOCTBO-
BaThb rOBbILLIEHWIO KA4eCTBa MEANLIMHCKOV MOMOLLY raLmMeHTaM rpuv CTEHO3UPYIOLLIEM TOPaXEHW aHOMaJlIbHO
OTXOASLLMX KOPOHAPHbIX apTEPUIA.

KnroyeBbie cnoBa: peakuvi Turn KOPOHapPHOV aHaToOMUU, aHOMaJIbHOE OTXOXAEHWE MPaBoyvi KOPOHapPHOM apTe-
puun, CTEHTUPOBAHVE KOPOHAPHOWV apTepumn, IHAOBACKY/ISIPHOE JIeHeHNE, MHOrOCOCYANCTOE MopaXxeHne

Endovascular treatment of a female patient
with a rare type of coronary anatomy

S.P. Semitko*, A.V. Azarov, K.V Gyulmisaryan, |.Kh. Kamolov, D.G. losseliani

I.M. Sechenov First Moscow State Medical University of the Ministry of Health of the Russian
Federation (Sechenov University), Moscow, Russia

Coronary arteries abnormalities belong to a group of conditions associated with atypical origin, occurrence or
termination of the coronary arteries. Lifetime detection of the pathological course of the coronary arteries
involves a number of questions; the most important of them are as follows: how relevant is this abnormality for
an individual patient, whether this condition requires surgical correction, which method of correction is more
preferable. This article describes a successful case of endovascular treatment of an elderly female patient with
a severe stenotic lesion of the coronary arteries characterized by their anomalous origin from the ascending
aorta (above the left sinus of Valsalva).A multidisciplinary approach and improved diagnostic and treatment
algorithms can help improve the quality of medical care in patients with stenotic lesions of abnormally
originating coronary arteries.

Keywords: rare type of coronary anatomy, anomalous origin of RCA, coronary artery stenting, endovascular
treatment, multivessel lesion

BeepeHue

AHOManMn KOPOHAPHbIX apTepuin npen-
CTaBnsaAloT cobon pa3HooOpasHylo rpynny
BPOXAEHHbIX HAPYLUEHU aHATOMUM KOPOHap-
HbIX apPTEPUI C LUMPOKMUM CNEKTPOM KIIMHMYE-
ckunx nposeneHnin. Kak npaesuno, oHn obHapy-
XMBAKOTCSA criydalnHO U pegko (<1% ot Bcex
nepBuUYHbIX KOopoHaporpadwun (1)), HO npu
3TOM BbI3bIBAOT O0/bLIOW UHTEPEC, MOCKOJS1b-
Ky 4acTo cnyXaT MPUYNHON HEKOPPEKTHOMN
MHTEpnpeTaunm aHrmorpadunyeckmnx OaHHbIX,

TEXHUNYECKUX CIOXHOCTEWN Npu 9HO0BACKYNAp-
HbIX NpoLeaypax Ha aHOMabHbIX KOPOHAPHbIX
apTepusax. PacnpocTpaHeHHOCTb aHOMalbHO-
ro OTXOXAEeHUS NPaBO KOPOHAPHOW apTepumn
(MKA) oT neBoro KOpoHapHOro cuHyca Koneb-
netcsa B ananasoHe 0,03-0,92% cpean Bcex
nepBuyHbix KAl (2). BONbWMHCTBO aBTOPOB
coobuatoT o yactoTte 0,1%. Npu 3TOM yKkasaH-
Has aHOManMa Hepenko ABNAeTCa NPUYMHOWN
BHE3aMnHOWM CMepTn MONoabIX toaein, ocobeH-
HO 3aHATbIX NPOdECCUOHasNIbHbIM CMOPTOM
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(3-6). B paHHOW paboTe Mbl npencTtaBfisgem
npUMep yCrnewHoro SHO0BaCKYISPHOro neve-
HMS NaumeHTkn 71 roga ¢ MHOMOCOCYOMCTbIM
MOPaxXeHMEM BEHEYHbIX apTeEPUn U aHOMaSb-
HbiM oTxoxaeHmem KA oT neBoro KopoHap-
HOro cuHyca B 061aCcT CUHOTYBYNSPHOIO COY-
NeHeHun4d.

KnuHunyeckoe HaGnogeHue

MaumenTka K., 71 roga, ¢ KNMHNYECKOW KapPTUHOMN
CTeHoKapaun Masbix HanpsxeHnt noctynuna B HIL,
MK CedeHoBCKOro YHMBepcuTeTa ¢ Lesfbio goobcne-
[OBaHVS N peLleHns Bonpoca o NpoBeaeHUN XUPYP-
rMYeCcKoro nevyeHuns. 6 Mec Ha3ag, NauneHTke B gpy-
romM cTaumoHape BbIMOJSIHEHA KaTeTepusaums Kopo-
HapHbIX apTepuin NO MOBOAY PeungnBUPYIOLLNX
6oner aHrMHO3HOro XxapakTepa 1 NpucTyna yayLbs,
BO3HMKLLErO Npu Gr3n4eckom Harpyake. 1o gaHHbIM
KOpoOHaporpadumn BbIIBIEHbI aHOMaNUSA OTXOXOEHUS
KOPOHapHbIX apTepuii (06e KOpoHapHbIE apTepumn OT-
XOAAT OT BOCXOOSLLEro otaena aopThl B 06/1aCTU ne-
BOro cuHyca BanbcanbBbl), a Takke MHOrococyau-
CTOE CTEHO3MPYIOLLEE NMOPaxXeHMe. YunTbiBad OTCYT-
CTBME AaHHbIX 06 OCTPOM MOBPEXAEeHUM Mruokapaa,
OCTPOM HapyLLUEeHY KOPOHAPHOro KPOBOTOKA, YPOB-
He kpoBoToka TIMI 3 no BceM KpynHbIM anvkapau-
aNbHbIM apTepuaM, HopManusauum COCTOSHUSA Ha
$OHe KOHCepBaTMBHOM Tepanuu, naumeHTka B cTa-
OGUNBHOM COCTOSIHMM BbINMMCaHa C PEKOMEHOAUMNSIMU.
Mpn o6paweHnun B HMLU WK Ce4yeHOBCKOro
YHuBepcuTeTa naumeHTKe BbINOJSIHEHbI: 9XOKapAmO-
rpadmn4eckoe MUCCnenoBaHMe C LENbIo YTOYHEHUS
COCTOSIHUST aopTaNbHOro KnanaHa, MynbTUcnupasb-
Has komnbloTepHas Tomorpadua (MCKT) ¢ uenbto
YTOYHEHUS X04a KOPOHapHbLIX apTepuii. 1o AaHHbIM
axokapamorpaduyeckoro MUCcnenoBaHUs BbiSBEH
HebONbLUOM CTEHO3 aopTasibHOro kjiarnaHa C Hepo-
ctaTto4yHocTbio Il cteneHn. Mo gaHHbiM MCKT cepaua
BbISIBJIEHO, 4TO B nMpeaopTasbHoM obnactu MNMKA He
VMEET 30H MHTPaMypasibHOro Xxoaa B CTEHKE aopThl,
OTCYTCTBYIOT MPU3HAKN KOMMPECCUN KOPOHAPHOM
aptepun. Kputnyecknin cteHos MNKA B cpeaoHem cer-
MeHTe pacrofioxeH B obnactu npoxoxaeHus MNMKA B
npaBoi BeHeyHoM 6oposae. Mcxoas na Bbiluenepe-
yncneHHolx AaHHbix MCKT KOpOHapHbIX apTepun,
MOXHO cOenaTtb BbIBOA O TOM, YTO 3HA0BACKYNSPHOE
fledyeHne B AaHHOM Cllydae MOXET OblTb TEXHUYECKMN
BO3MOXHbIM. [laHHble MaumMeHTKM 0OCYyXaeHbl
MYNbTUOVCUUMIIMHAPHOM KOMUCCUEN B COCTaBe
PEHTreH3HO0BaCKYIIPHOro Xmpypra, cepaeyHo-co-
CyOMCTOro Xumpypra, Kapauonora, aHecte3umosnora-
peaHnmarosora. YunTbiBas OTCYTCTBME abCONMOTHbIX
nokasaHu K 3aMeHe aopTa/lbHOro kianaHa, OTCyT-
CTBME MPOTUBONOKA3aHUIM K 3HA0BACKYISPHOW KOP-
PEKLMN CTEHOSMPYIOLLETO MOPaXeHUa KOPOHAaPHbIX
apTepuin, BbICOKUI aHECTE3NONOrMYEeCKNin PUCK,

SEGMENT 75% 0.00s Cardiac

Puc. 1. MCKT kopoHapHbIx apTepuii. 3D-nsobpaxeHue
KOpPHS aopThl. MKA 1 JIKA 0OTX0AST OT BOCXOAALLLErO OTAe-
5la aopTbl HAZ, NEBLIM CMHYCOM Banbcasnbsbl.

Puc. 2. MCKT kopoHapHbixapTtepuin. MPR-nsobpaxeHune
Ha ypoBHe KOpHs. OnpeaenseTcs OTCYTCTBME NPU3HAKOB
nHTpamypansHoro xona lNKA, a Takke OTCyTCTBME MpU-
3HaKkoB komnpeccum MNKA cTpykTypamm cepaua.
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Puc. 3. Aptepuorpammsl JIKA go v nocne 9BIT.

Puc. 4. Aptepuorpammel NKA oo v nocne 9BIT.

MPUHATO PELLUEHNE O NPOBEAEHNN SHOO0BACKYSIPHOM
peBacKynsapusaumm KOPOHAPHbIX apTeEPUIA.

MpaBbiM pagvanbHbiM AOCTYNOM BbIMOJSIHEHA Ka-
TeTepuzauns JIKA npoBOAHVKOBLIM KaTeTepom 6 Fr.
KopoOHapHbI NMPOBOOHUK 3aBeAEH B AUCTalibHOe
pycno NMM>KB. B 30He cTeHO3a B nepegHemn TpeTtu
NMM>XB npounssepeHa umnnaHtaums DES cTteHTa
2,75 x 26 mm pasneHuem oo 12 atm. lanee BTopon
KOPOHApPHbIV MPOBOAHUK 3aBEOEH B OUCTallbHOE
pycno aHomanbHo otTxogsuen NKA. B 3oHe cTeHO3a
B cpepHen TpeTtu MNKA npounsseneHa cepus TJIAT
6annoHHbIM kKateTepoMm 2,0 x 15 MM gaBneHnem o
10 aTtm c nocneayouwen umnnantaumen DES cTeHTa
2,5x 26 MM gaBneHmnem oo 12 atm. Ha KOHTpOsIbHOMN
KOpPOHaporpamMmmMe packpbiTue CTEHTOB NOJHOE, MO-
3MLNOHMPOBaHVE afiekBaTHOE, 30H ANCCEKLVN HET,
KpoBoToK no NMMXXB n MKA TIMI 3. MNMpoueaypa npo-
BeAeHa 6e3 0CNoXHeHun. MNMaumeHTka BbinvcaHa Ha
2-e CyTKM MNocrie NPOBEAEHHOrO JIeYeHNsa C peko-
MEHAAUNSMU O NPOBEOEHUNN KOHTPOJIbHOW KOPOHa-
porpadunmn/KoOMNblOTEPHON TOoMorpadum, axokap-
avorpadun yepes 6 mec.

OGcyxpeHue

MauveHToB C OAHHOW aHOMasIMeNn MOXHO
YCJIOBHO pas3fennTb Ha ABe BO3pacTHbIe rpyn-
Mbl, KOTOPbIE Yalle BCero nonajaktT Ha nep-
BUYHYIO KOpPOHaporpapuio C KIIMHUYECKON Kap-
TUHON CTeHokapanu. K nepson rpynne OTHO-
caTca nauneHTbl <35 ner ¢ noTteHuuanbHO
BbICOKVMIM PUCKOM BHE3arHom cepaeyHon cmep-
7 (4, 10). MpUYMHbI JAHHOIO ABNEHUsI OOCTO-
BEPHO HE ACHbI, HO BbICKa3bIBAETCSH HECKOJIbKO
npeanonoXxeHunii. Ha HeKOTopbIX BCKPbITUSIX 00-
Hapy>XEH OCTPLINA Yros OTXOXOEHWS aHOMaslb-
HOW apTepun N WeNneBUaHbIM NPOCBeT B 00-
nactu aHrynauum (2). beino BeickasaHo npej-
MOJSIOXEHNe, 4YTO BbI3BaHHOE @U3NYECKON
Harpy3Kon pacTs>)KeHne KOPHS aopThbl U Jieroy-
HOrO CTBOJIA MOXET YCyrybuTb yroa oTxoxae-
HUS apTepUn N NPUBECTU K AalIbHENLLEMY CY-
XXEHWI0 MPOCBETAa, YTO, B CBOK o4epenb, npu-
BeOeT K HapacTaHuio nwemun (6-9). Kpome
TOr0, B HEKOTOPbIX C/AydYasax rmcTosiorm4eckoe
nccnegoBaHue nokasasno MHTpPpamMypasbHbIN
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X0[4, aHOMaJsIbHOM KOPOHAPHOW apTeEPUN B CTEH-
ke aopThl (11, 12). Cob6CTBEHHO y4acTOK aop-
Thbl, rOe nposieraetT KOPpoHapHas apTepust, UMen
TOHKWE CJION BHYTPEHHEN N BHELLUHEW CTEHOK,
4YTO NpPMBENO K 0O6pPa30BaHMIO NOKAIM30BAHHO-
ro cnaboro mecTta, CKJIOHHOro K 6onee wmMpo-
KON pacTsXuUMOCTU, KOTOpasd MOXET eLe
Oonblue ycyrybuTb CTEHO3 U uUwemmnio (4, 12).
COBOKYMHOCTb AaHHbIX HGakTOPOB yBENNYMBA-
€T PUCK BHe3arnHom cepaevyHom cMepTn y na-
LUVMEHTOB OaHHOWM BO3paCTHOM rpynnbl (4).

Ko BTOpoW rpynne OTHOCATCS NauueHTbl
> 60 neT, y KOTOPbIX MNPUYMHOW CTEHOKapaumn
yalle BCEero sIBJsgeTcs aTepockK/iepoTnyeckoe
rnopaxeHne KOPOHapHbIX apTepuin. MNpun Hanu-
YN FEMOOVHAMUNYECKM 3HAYMMOIrO NOpPaxKeHUs
TakMM naumeHTam TpebyeTcs SHO0BaACKyNap-
Has WM Xmpyprmyeckasi peBackynspusaums
KOpOHapHbIX apTtepui. MNaymeHTky 3 npuse-
OEHHOro KJIMHWYECKOro HabnoaeHns MOXHO
OTHECTM KO BTOPOM rpyrnne nauneHToB C TaknMm
TUMNOM KOPOHAPHOM aHaTOMUWU.

B maHHOM KNMHMYECKOM HabnioaeHun pac-
CMaTpUBaNCb Kak XUPYPru4yecknin, Tak n dH-
[OBaCKySPHbIA METOAbl KOPPEKLMN nopaxe-
HUS KOPOHapHOro pycna. Y4yutbliBass OTCYTCT-

Introduction

The coronary arteries abnormalities belong
to various congenital disorders of the coronary
arteries characterized by a wide range of clini-
cal manifestations. As a rule, they are detected
accidentally and rarely (<1% of all primary cor-
onary angiographies (1)), however, they are of
great interest, since they often cause incorrect
interpretation of angiographic data, technical
difficulties in endovascular interventions on the
abnormal coronary arteries. The prevalence of
anomalous origin of the right coronary artery
from the left coronary sinus varies from 0.03%
to 0.92% among all primary CAGs (2). The
prevalence reported by the majority of authors
is 0.1%. Moreover, this abnormality often caus-
es sudden death among young subjects, espe-
cially in those engaged in professional sports
(3-6). In this article we present a case of suc-
cessful endovascular treatment of a 71-year-
old female patient with multivessel coronary
disease and anomalous origin of the right coro-
nary artery from the left coronary sinus in the
sinotubular junction.

Case presentation
A female patient K., 71 y.o., with clinical evidence
of angina pectoris on mild exertion was admitted to

BME 3HAYMMbIX CTBOJIOBbIX M NPOKCUMASIbHbIX
MopaXeHn BEHEYHbIX apTePUn, KIIMHUYECKYIO
HE3Ha4YMMOCTb KJlanaHHbIX NaToJIornin, BbICO-
KMEe PUCKU MPOBELEHUS KapOMoXmpyprude-
CKOW onepauum v aHecTe3nosiIorm4eckoro
obecrnevyeHns u mncxoad M3 npUHUMNOB MYyJlb-
TUOAUCUMMNNHAPHOIO 0OCYXAEHUSA TaKTUKKU
nedyeHna, sHOOBACKYyNdpHOe JiedyeHne B AaH-
HOM cnyyae OblNlo onpeaeneHo Kak TexHuye-
CKM BO3MO>XHO€E U ornpaBsaaHHOE.

3akn4vyeHume

PaHee aHOManunm KOPOHAapPHbIX apTepun
0BHapyX1BanMChb TONILKO MPY NaToI0roaHaTo-
MUYECKOM BCKPbITUM, OgHAKO ceryac bnaroaa-
psa 3Ha4YUTESIbHbIM TEXHUYECKUM U3MEHEHUSM
B MeTofax OMarHOCTUKW MOSABUIaCb BO3MOX-
HOCTb TOYHO BM3yann3npoBaTb, HabAOaTb
M OLEHMBATb FEMOOMHAMUNYECKYIO 3HA4YMMOCTb
3TUX aHoManun. Micnonb3oBaHME KOMMbIOTEP-
HO ToMorpaduun, kKopoHaporpadunmn, BHyTPU-
COCYOMCTbIX METOA0B ANArHOCTUKM MNO3BONSET
TOYHO AMArHOCTUPOBATb HAPYLLEHWSI aHATOMMK
KOPOHApPHbIX apTeEPUN N MOPAXEHUA B HUX,
a Takke crnocobCTByeT onpeaesieHnto onTu-
MaJsibHOM TakKTUKM NIEHEHUSI.

the Scientific Practical Center of Interventional
Cardioangiology of the Sechenov University for fur-
ther examination and surgical treatment. Six months
ago in another hospital the patient underwent coro-
nary catheterization for recurrent anginal pain and
asthma attack which occurred on physical exertion.
The coronary angiography revealed an anomalous
origin of the coronary arteries (both coronary arter-
ies originate from the ascending aorta in the left
sinus of Valsalva) as well as multivessel stenotic le-
sions. As there were no data on acute myocardial
injury and acute coronary event, TIMI Il blood flow
detected in all major epicardial arteries, and the pa-
tient's condition which normalized on drug therapy,
the patient was discharged in a stable condition with
recommendations. When being admitted to the
Scientific Practical Center of Interventional Cardio-
angiology of the Sechenov University, the patient
underwent echocardiographic examination to clarify
the aortic valve status, multispiral computed tomog-
raphy to clarify the course of the coronary arteries.
The echocardiography revealed an insignificant aor-
tic valve stenosis with grade 2 insufficiency. The
cardiac multispiral computed tomography revealed
that the right coronary artery in the preaortic area
has no intramural course areas in the aortic wall,
and there are no signs of coronary artery compres-
sion. Critical RCA stenosis in the middle segment is
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Figure 1. MSCT of the coronary arteries. 3D image of the
aortic root. The RCA and the LCA arise from the ascend-
ing aorta above the left Valsalva sinus.

Figure 2. MSCT of the coronary arteries. MPR image at
the root level. The signs of intramural course of the RCA
are absent, as well as the signs of the RCA compression
by the heart structures.

Figure 3. Arteriogram of the LCA before and after PCI.

located in the area where RCA passes in the right
coronary sulcus. Based on the abovementioned
coronary MSCT results, it can be concluded that
endovascular treatment in this case may be techni-
cally possible. The patient's data were discussed by
a multidisciplinary commission consisting of X-ray
endovascular surgeon, cardiovascular surgeon, car-
diologist, and anesthesiologist-reanimatologist.
Given the lack of absolute indications for aortic valve
replacement, absence of contraindications for end-
ovascular correction of stenotic coronary lesions,
and high anesthetic risk, the decision was made to
perform endovascular revascularization of the coro-
nary arteries.

The LCA was catheterized with a 6 Fr guiding cath-
eter via right radial access. The coronary wire was
placed into the distal part of the LAD. The drug-elut-
ing stent (2.75 mm x 26 mm) was implanted under
12 atm pressure in the stenosed proximal third of the
LAD. Then, the second coronary wire was placed into
the distal part of the anomalously originating RCA. In
the stenosed middle part of the RCA, a transluminal
angioplasty using balloon catheter (2.0 mm x 15 mm)
at 10 atm was performed and followed by DES im-
plantation (2.5 mm x 26 mm) at 12 atm. The control
CAG demonstrated that the stents are completely
expanded, the stent positioning is adequate, there
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Figure 4. Arteriogram of the RCA before and after PCI.

are no dissections, and the blood flow in the LAD and
RCA is TIMI-1II. The procedure was performed without
complications. The patient was discharged on Day 2
after the intervention with recommendations to per-
form control coronary angiography/computed to-
mography and echocardiography in 6 months.

Discussion

The patients with this abnormality can be
conditionally divided into two age groups, which
most often are admitted for primary coronary
angiography with angina pectoris manifesta-
tions. The first group includes patients <35 y.o.
with a potentially high risk of sudden cardiac
death (4, 10). The reasons for this phenomenon
are not clearly understood, but there are sev-
eral assumptions. Sometimes, on autopsy, an
acute angle of origin of the abnormal artery and
fissured lumen in the angulation area are de-
tected (2). It has been proposed that exercise-
induced stretching of the aortic root and the
pulmonary trunk may aggravate the angle of
the artery origin and lead to further narrowing
of the lumen, which, in turn, will worsen the is-
chemia (6-9). Moreover, in some cases histo-
logical examination detected an intramural
course of the abnormal coronary artery in the
aorticwall (11, 12). The part of the aorta where
the coronary artery passed had thin internal
and external wall layers which resulted in local
formation of a “weak zone” with tendency to
wider extensibility, which can further aggra-
vate stenosis and ischemia (4, 12). The com-
bination of these factors increases the risk of

sudden cardiac death in patients of this age
group (4).

The second group includes patients >60 y.o.
in whom coronary atherosclerosis is the most
often cause of angina. If a hemodynamically
significant lesion exists, such patients require
endovascular or surgical revascularization of
the coronary arteries. The patient described in
this clinical case can be attributed to the sec-
ond group of patients with this type of coronary
anatomy.

In this clinical case, both surgical and endo-
vascular methods of coronary correction were
considered. Given the lack of significant LMCA
and proximal coronary lesions, clinically insig-
nificant valvular disorders, high risks of cardiac
surgery and anaesthetic support and based on
the principles of multidisciplinary discussion of
treatment strategy, endovascular treatment in
this case was determined as technically possi-
ble and reasonable.

Conclusions

Previously, the coronary arteries abnormali-
ties were detected only by autopsy but currently
due to significant changes in diagnostic tech-
niques the possibility appeared to clearly visual-
ize, monitor, and evaluate the hemodynamic
significance of these abnormalities. Computed
tomography, coronary angiography, and intra-
vascular diagnostic methods allow to accurately
diagnose anatomical deviations of the coronary
arteries and their lesions and also helps to deter-
mine the optimal treatment strategy.
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MNpoBusnoHHOEe OUYypKaLUOHHOE CTEHTUPOBaHHUE
in-stent restenosis cTBosa NneBOW KOPOHAPHOM
apTepHvuU: KIMHUUYEeCKoe HabniogeHue

U 0630p NuTeparypbl

I".P. AckepxaHoB' ?, A.A. [lybaeB®*, M.H. Caabikn?, N.A. baabiues?, M.A. [lanaiieBa?

'Kagpenpa rocrnimtansHou xupyprim Ne 2 EIOY BMO “[larectaHckuii rocynapCTBEHHbIV
meanunHckni yHnsepcentet” MuHsapaBa Poccumn, Maxadkana, Poccusi

2000 “MeanumnHckunii ueHTp nmenn P.I1. AckepxaHoBa”, Maxauykana, Poccusi

CTeHo3 cTBoJ1a 71IeBOVi KOpoHapHov aptepumn (CJIKA) siBnseTcs npusHaHHbIM MapKepom pocTta 3abos1eBaemMo-
CTU ¥ cMePTHOCTHU. COBPEMEHHbBIE alIrOPUTMbI JIeHeHus1 Asis cteHo3da CJTKA paccMmaTpuBaroT Kak YpecKoxXHoe
KOpOoHapHoe BMeLuatesibecTBo (HYKB) co cTeHTamu ¢ 1ekapCTBEHHbIM MOKPbLITUEM, TaK Y KOPOHAPHOE LLYHTUPO-
BaHWe; Kaxabli N3 3Tux METoA0B MMEET CBOU MPENMYLLECTBa U HEAOCTATK1, OCHOBAHHbIE Ha UHANBULAYAaTlb-
HbIX 0COOEHHOCTSIX NauneHTa.

YKB sBnsieTcsi Hepeako eanHCTBEHHbIM 3P PEKTVBHbLIM Cr10COO0M pPeBaCKyIpU3aLmm Mmokapaa y nalmeH-
TOB, KOTOPbIE MEPEHEC/IN HECKOJIbKO 3TaroOB OTKPbITbIX WM 3HAOBACKYJ/ISPHbLIX onepauuii. C yBennyeHnem
qycsia naumeHToB, KOTOPbIE MEepPeHEC/N CJIOXHbIe BMeLuatenscTBa Ha CJIKA, yBennunBaeTcsi KOJIMYECTBO
PECTEHO30B, C KOTOPLIMU HaM NPUAETCS UMETb [1eJ10 B HaLLer NoBCeAHEBHOM npakTuke. [Jo HacTosiLero Bpe-
MEeHU HET HaY4YHbIX AaHHbIX UV SKCMEPTHOro KOHCEHCcyca rno BeaeHuto pecteHo3a CJ/IKA. 31o B ocobeHHOCTU
aKkTyasibHO y rnauneHToB, KOTOPbIE MNepPeHECIN a0PTOKOPOHAPHOE LLUYHTUPOBAHNE U CTEHTUPOBaHUE, UMEKOT
nosmMMopouaHY NaToJIorvI0 1 YaLle SIB/SIIOTCS BO3PACTHbIMU MaLneHTamMu.

KnroyeBbie cnoBa: CTBOJ1 IeBOVi KOPOHAaPHOU apTepuu, in-stent pecteHo3, YpeckoXHOEe KOPOHapPHOe BMeLLa-
TE€/IbCTBO, CTEHTUPOBAHMUE.

Provisional bifurcation stenting of the left
main coronary artery for in-stent restenosis:
case report and literature review

G.R. Askerkhanov'?, A.A. Dubaev?*, M.N. Sadyki?, I. A. Badyshev?, M.A. Dadasheva?

"Chair of Hospital Surgery No. 2 at FBGOU VMO Dagestan State Medical University of the Ministry
of Health of the Russian Federation, Makhachkala, Russia

2] I C “R.P. Askerkhanov Medical Center” , Makhachkala, Russia

Left main coronary artery (LMCA) stenosis is a recognized marker of increased morbidity and mortality. Current
treatment algorithms for LMCA stenosis consider both percutaneous coronary intervention (PCl) with drug-
eluting stents (DES) and coronary artery bypass grafting; each of these options has its own advantages and
disadvantages based on the individual characteristics of the patient.

Percutaneous coronary intervention (PCI) is often the only effective method for myocardial revascularization
in patients who have undergone several open surgeries or endovascular interventions. While the number
of patients who have undergone complex LMCA interventions is growing, there is an increasing number
of restenoses that we will have to deal with in our daily practice. To date, there is no scientific data or expert
consensus on management of LMCA restenosis. This is especially true for the patients who have undergone
coronary artery bypass grafting (CABG) and stenting, who have comorbidities, and more likely are elderly
patients.

Keywords: left main coronary artery, restenosis, percutaneous coronary intervention, stenting .
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KnunHuyeckoe HaGnogeHune

B knnHuky obpatuncsa naumeHt M., 80 nerT,
c xanobamu Ha 6onn 3a rpyaoviHown c mppa-
anaumen B NEBYO PyKy M MoAsonaTtoyvyHylo
obnacTb, Kynupylowmecs Hutpocnpeem 1-2
[03bl, 0OblKYy MPY MUHUMaNbHOW Guanye-
CKOW Harpyske, MNOBbllIEHWE apTepuanbHOro
nasneHusa 0o 220/100 MM pT.CT., 3HAYUTENb-
HOE CHMXEHME TOIEPAHTHOCTU K GU3NYECKNM
Harpyskam.

Bbln rocnnTanmManpoBaH B KIVHUKY A1 00-
CrnefoBaHus U peLleHns Bonpoca O npoBene-
HUN KOpOHapouwyHTorpadmm. B aHamHese
2008 r.: nepBbIM 3TanOM BbIMOJIHEHO CTEHTU-
poBaHue NIEBON BHYTPEHHEW COHHON apTepun
1 BTOPbIM 3Tanom onepauus MaMmMapHO-KOpO-
HapHoro wyHTuposaHua (MKLLU) Ha nepegHioo
mexokenyaodkosyto BeTeb (MMXKB) n AKLL Ha
npaeyto kopoHapHyto apTepuio (MKA). B 2014 .
MOSIBU/INCb CUMMTOMbI CTEHOKaPANM, KOTOPbIE
nporpeccmpoBan B TEHEHME KOPOTKOro nepu-
ofa BpemMeHu. B 2017 r. npowen obcnenosa-
Hue B dpenepasibHOM LEHTPE 1 NO pesybratam
KOpOHapoLUyHTorpadmmn BeinosHeHO budypka-
LIMOHHOE CTEeHTUpPOBaHue no metoguke Culote
CJIKA c Bbixogom B NMMXB v ormubatouyto apte-
puio (OB). C Havana 2018 r. onaATb OTMETUN
nporpeccmpoBaHne cTteHokapgun. B knuHuke
BbIMOJIHUAM KOPOHAapOLUyHTOrpadmio, Ha KOTo-
poii BbiiBNeH in-stent restenosis B yctbe OB
0o 95% (puc. 1), MKLL Ha NMM>XA pyHKUMOHK-
pYyeT, a0PTOKOPOHAPHLIN LWYHT Ha [NKA dyHKumo-
HUpyeT. BbinncaH ¢ pekoMeHaaumamu rnpose-
[EHVS NIaHOBOrO NOBTOPHOINO CTEHTUPOBAHUS
cteBona JIKA ¢ Bbixogom B OB nopg KOHTposaem
BHYTPUCOCYAUCTOr0 YybTPas3ByKOBOrO WUCCre-
LOBaHUA UM ONMTUYECKOW KOrepeHTHOW TOMO-
rpacdun. OgHako NauneHTy Pe3KOo CTasno Maoxo,

Puc. 1. CenektmBHasa aHrmorpamma CJIKA. In-stent
restenosis yctbsa OB.

NnosiBUINCb 60NN, KOTOPbLIE CHUMAaNMUCh Npue-
MOM HUTPATOB N HAPKOTUYECKNX aHANTETUKOB.
B cBs3K ¢ 9TUM NauMeHT Obll SKCTPEHHO roO-
CNNTaNM3nPOBaH B KNMHUKY. Bblin npoBeaeHbl
aHrmonnacTmka n NPoBU3MoHHoe budypkaum-
OHHOEe cTeHTupoBaHme cteona JIKA ¢ BbIxogom
B OB n ¢ ®uHanbHOW KUCCUHr-gunataumnemn
(puc. 2). BbiNo NPUHATO pelueHne UMMIaHTK-
poBaTtb CJIIM Cre8 4,0 x 16 mm. KoHTponbHas
MHTpaonepauyioHHaa aHrmorpadusa nokasana
YOOBNETBOPUTENBHLIN pe3ynbTaT (puc. 3).

JaHHble nabopaTopHbIX WUCCNeaoBaHUN,
BKJItOYas oOLWMIA aHanNn3 KPoBU, OOLLMIA aHa-
M3 MOYU, YPOBEHb SNEKTPOSIUTOB KPOBWU,
Koarynorpammy, — 6e3 ocobeHHocTeln. buo-
XUMUWYECKNIA aHanm3 KpoBu: KpeaTuHuH 138
MKMOJb/J, MOo4YeBUHA 8,88 MMonb/n, rIoKo3a
5,38 mmonb/n, xonectepuH 3,6 MMOnb/A,
Tpurnuuepuabl 2,25 wMmonb/n,  JIMHM
2,85 mmonb/n, JINBM 1,18 mmonb/n.

OKI 6e3 ocobeHHocTen. IAxoKI: nonoctu
cepaLa He yBeNMYEHbl, yMepeHHas rmnepTpo-
dua mmokapaa nesoro xenygodka (JIK), rno-
HanbHas cokpaTUMocTb Mmokapaa JI)K He cHu-
xeHa, @B JI)K cocTtaBngetr 53%, knanaHHoM
NaToNorMn He BbIIBIEHO.

MpoBeaeHa oueHka wkan pucka: SYNTAX
score | coctaBuna 18 6annos, a SYNTAX score
Il aHrmonnactuka n cteHtTupoBaHue 40,2 6an-
na, Npy 9TOM BEPOATHAS CMEPTHOCTb B Teye-
Hune roga 15,3%. Mpu npoeegeHunn AKLL 54,2
6anna puck, U BeposTHasi CMEPTHOCTb B Tede-
Hue roga coctasuna 41,7%.

Mo paHHbIM TPMUMIEKCHOrO CKaHUPOBaHUS
BHeYepernHbIx 0TAenoB bpaxmouedarnbHbiX ap-
TEPUIA: CTEHT B JIEBON BHYTPEHHEN COHHOW ap-
Tepun npoxoamm 0e3 pecTeHO30B, CTEHO3
npaBon BHYTPEHHEN COHHOM apTepumn 0o 50%,

Puc. 2. duHanbHaga knccuHr-gunataumsa CJIKA.

lpoBu3noHHoe bugypkaLumMoHHOe CTEHTUPOBaHWe in-stent restenosis cTBoJ1a 1€BOV KOPOHAPHOW
apTepun: KiMHu4Yeckoe HabsoneHve u 0630p 1MTepartypbl
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Puc. 3. KoHTponbHble cenekTuBHble aHrmorpammel CJIKA.

aTtepockriepoTnyeckas 6aslka rmnepaxoreH-
Hasa 6e3 Np13HaKoB HECTAOUNBLHOCTMW.

Ha 10-e cyTkn nauneHT BbiNncaH B yO0OBNIET-
BOPUTENIbHOM COCTOSIHUM Ha ABOMHOW aesar-
peraHTHOM Tepanuun.

B panbHelwem Obl10 peKOMEeHO0BaHO KOH-
TPONMPOBATb YPOBEHb MMNONPOTEUAOB, MHOKO-
3bl, KpeaTUHMHA 1 MOYEBUHbI B KPOBU, a Takxe
nepuoguyeckn nposoamnTb IXoKI n xontepos-
CKOEe MOHMTOPMPOBAHME cepaua n ynbTpassy-
KOBOE O0MNMNJIEPOBCKOE CKaHMpPOBaHMe Bpaxmo-
uedanbHbIX apTePUn.

OGcyxpeHue

KopoHapHas aHrmonnactmka u CTEHTMpOBa-
HMe y nauneHToB ctapwe 80 neT ¢ yyeTom T4-
XKECTW COMYTCTBYIOLLLEN MNATONIOMNMMN U BbIPAXKEH-
HOCTM aTepocksiepo3a COMpsXeHbl C MNOBbI-
LUEHHbIM PUCKOM OCNIOXHEHUN (3), HE roBops
yXe o0 pecTteHo3dax cTteHTa CJIKA B gaHHOM
rpynne nauyeHToB.

PecTteHO3 BHYTpU CTeHTa 3aBUCUT OT MHO-
XecTBa GakToOpoB, KOTOPbIE CBA3aHbl C CaMnM
naunMeHToOM, BMELLATENIbCTBOM U UMMIAHTUPO-
BaHHbIM CTEHTOM (4).

VX MOXHO pasgenntb Ha CUCTEMHbIE (Ha-
npuMmep, caxapHbii gumabeT), npouenypHble
(cBAA3aHHbIE HEMOCPEACTBEHHO C TEXHMKOMN
CTEHTUPOBAHMUSA), MECTHble COCyauCTble Ae-
TEPMUWHaHTbI (Hanpumep, N3BUTOCTb COCYA0B).

3amMeyeHo, 4TO naumeHTbl C BbIPaXXEHHOMN
M3BUTOCTbIO KOPOHAPHbLIX apTePUin UMEIOT MNOo-
BbILLUEHHbIA PUCK KapAualibHbIX OCJOXHEHUN
rnocrne uMnaaHTaumm ctenTa (5).

Mpouecc dopmmpoBaHUA pPecTeHo3a npu
COBPEMEHHbIX TEXHONOIMMNAX, HarnpaB/EHHbIX
Ha ero MMHUMKU3auuto, 3aBUCUT OT deHoTmna

naymeHTa, BKJlOYas MHOMBUAYaSIbHbIE Mapa-
MeTpbl COMaTU4YeCKOro ctaTtyca, npemopobua-
Hbl POH, a Takxke OT COMyTCTBYIOLEN Tepa-
nuu (6).

Kpome Toro, npegnaratoTcs pasinyHble TeX-
HUYeckme crnocobbl pelleHns npobaemMbl pe-
CTEHO30B C NMPUMEHeHneM OasIoHOB C Jiekap-
CTBEHHbIM NokpbiTuem (BJ1M) (7, 8) n CJIIM (9) ,
BJ1IM B codeTaHum ¢ coBpemeHHbimm CJIT (10).

CerogHa akTMBHO 0OCYXOaeTcs BO3MOX-
HOCTb CHWXEHWS pUCKa pPecTeHo3a B 3aBUCU-
MOCTM OT MPaBUJIbHON OLEHKN HPEHOTUMNMNYEC-
Knx ocobeHHocTen naumeHTa. MioeT akTUBHbIN
novnck GromMapkepoB, MNO3BOJISIOLLMX OCYLLLECT-
BNATb PaAHHIOK OMArHOCTUKY BEPOSTHOrO pas-
BUTKSA pecTeHo3a (11, 12).

OcTtaeTcsa OTKPbITbIM BOMPOC: rMnepniasung
VHTUMblI — 3TO 4acCTb MNpoLecca 3aXMBNEHUS
nocne vMnaaHTaumMu CTEHTa WUan npegukTop
6onee MnoO3OHUX KIMHUYECKUX PECTEHO30B
(13)? B 1O Xe BpemMsa yxe cerogHsa nokasaHo,
4yTO MepBble 3 Mec ABMAIOTCA Hambonee Kpu-
TUYHLIMM C TOYKN 3PEHUS aKTUBHOCTW MaTo-
dM3nonornyeckoro kackaga, npuBoAsLLErO
K GOpPMUPOBAHMIO PECTEHO3A.

3aksouyeHmne

Bbibop onTMManbHOro MeToda JievyeHus
y naumeHToB ¢ pecteHo3om CJIKA, koTopble
MEPEHECAN OTKPbITbIE U 3HAO0BACKY/SAPHbIE
BMELLATENbCTBA, OCTAETCH CNIOXHOW N Hepe-
LUeHHOV npobnemoii. BapmaHT npumMeHeHus
COBPEMEHHbIX CTEHTOB C JIEKAPCTBEHHbIM MO-
KPbITUEM ABASIETCH OOHUM U3 COBPEMEHHbIX
METOO0B IE4EHMSA PeCcTeH03a, 9P PEeKTUBHOCTb
KOTOPOro HeobxoAMMO N3YyHNTb B AabHENLLNX
mncenengoBaHUAxX.

Ne 58/59, 2019



INTERVENTIONAL CARDIOLOGY

Case description

The patient M., 80 y.o., was admitted to the
clinic and complained of shortness of breath
during minimal physical exertion and pain be-
hind the breastbone irradiating to the left arm
and the scapular area which were relieved with
1-2 doses of nitrospray. The blood pressure
increased up to 220/100 mm Hg, and exercise
tolerance was significantly reduced.

He was hospitalized for examination and by-
pass angiography. Stenting of the left internal
carotid artery was performed as a first step,
and mammary coronary grafting (MCG) to the
left anterior descending artery (LAD) and CABG
to the right coronary artery (RCA) as the sec-
ond step in 2008. In 2014, the signs of angina
pectoris appeared and progressed over a short
time period. In 2017, the patient was examined
at the Federal Center, and based on the results
of bypass angiography, bifurcation stenting
was performed via Culotte technique involving

15

LMCA with LAD and left circumflex artery (LCx).
Since the beginning of 2018, the angina pecto-
ris progressed again. Bypass angiography was
performed in the clinic, and in-stent restenosis
of LCx orifice up to 95% was revealed (Fig. 1);
MCG to the LAD and the aorto-coronary graft to
the RCA were both functional. The patient was
discharged with recommendations for elective
re-stenting of the LMCA-LCx under the control
of intravascular ultrasound (IVUS) or optical
coherence tomography (OCT). However, the
patient suddenly became ill, the pain appeared
which was relieved with nitrates and narcotic
analgesics. For this reason, the patient was ur-
gently hospitalized in the clinic. Angioplasty and
provision bifurcation stenting of the LMCA-LCx
were performed, followed by final kissing bal-
loon post-dilation (Fig. 2). The decision was
made to implant drug-eluting stent Cre8
4.0 x16 mm. Control intraoperative angiogra-
phy showed a satisfactory result (Fig. 3).

Figure 1. Selective angiography of the LMCA. In-stent
restenosis of LCx orifice.

Figure 3. Control selective angiography of the LMCA.

Figure 2. Final kissing balloon post-dilatation of the
LMCA.
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Laboratory data, including hematology, uri-
nanalysis, blood electrolytes and coagulation
parameters, were normal. Blood biochemistry:
creatinine — 138 umol/L, urea — 8.88 mmol/L,
glucose - 5.38 mmol/L, cholesterol— 3.6 mmol/L,
triglycerides — 2.25 mmol/L, LDL — 2.85 mmol/L,
HDL - 1.18 mmol /L.

ECG was unremarkable, EchoCG: cardiac
cavities are not enlarged; moderate LV myocar-
dial hypertrophy is observed; global left ven-
tricular myocardial contractility is not reduced;
EFLV is 53%; no valvular pathology is detected.

The risk scales were evaluated: SYNTAX
score | was 18 points, a SYNTAX score Il for
angioplasty and stenting — 40.2 points, with
1-year expected mortality rate of 15.3%. For
CABG, the risk was 54.2 points, and 1-year ex-
pected mortality rate was 41.7%.

According to the triplex scanning of the ex-
tracranial brachiocephalic arteries: the stent in
the left internal carotid artery is patent with no
restenosis; stenosis of the right internal carotid
artery is up to 50%; the atherosclerotic plaque
is hyperechogenic with no signs of instability.

On Day 10, the patient was discharged in a
satisfactory condition receiving dual antiplate-
let therapy.

In the future, it was recommended to moni-
tor lipoproteins, glucose, creatinine and urea in
the blood, as well as to periodically perform
echocardiography and Holter monitoring, and
ultrasound Doppler scanning of the brachioce-
phalic arteries.

Discussion

Coronary angioplasty and stenting in pa-
tients over 80 years old, taking into account
the comorbidities and severity of atherosclero-
sis, are associated with increased risk of com-
plications (3) and LMCA restenosis in this group
of patients.

In-stent restenosis depends on many factors
that are associated with the patient himself, in-
tervention, and implanted stent (4).
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The factors can be classified as systemic
(for example, diabetes mellitus), procedural
(related directly to the stenting technique), as
well as local vascular determinants (for exam-
ple, vascular tortuosity).

It has been noted that patients with severe
tortuosity of the coronary arteries have in-
creased risk of cardiac complications after
stent implantation (5).

The process of restenosis with modern tech-
nologies, aimed at minimizing it, depends on
the patient's phenotype, including individual
parameters of somatic status, premorbid back-
ground, as well as concomitant therapy (6).

Moreover, various technical solutions for
restenosis are proposed involving drug-eluting
balloons (DEB) (7, 8) and DES (9), DEB in com-
bination with modern DES (10).

Currently, the possibility to reduce the risk
of restenosis depending on the correct assess-
ment of the patient’'s phenotypic features is
actively discussed. The biomarkers allowing
early diagnosis of the probable restenosis are
actively searched for (11, 12).

The question remains open: whether the in-
timal hyperplasia is a part of the healing after
stent implantation or a predictor of later clinical
restenosis (13). At the same time, it is up to
date demonstrated that the first 3 months are
the most critical time period in terms of activity
of the pathophysiological processes leading
to restenosis.

Conclusions

The choice of optimal treatment option in
patients with LMCA restenosis who have under-
gone open surgeries and endovascular inter-
ventions remains a complex and unsolved
problem. Modern drug-eluting stents are one
of the current treatment options for restenosis,
the efficacy of which should be evaluated in the
further studies.
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JHAOBACKY/NISIPHOE SlIeUeHHUE JIOXKHOU aHEeBPU3MDbl
BHYTPEeHHeW COHHOM apTepUM: KTHHUUYECKOoe
HabnoaeHue U 0630p NUTeparypbl

A.M. babyHaiwusunn*, C.A. [1po3a0B

MHoronpogunbHas knvuHvka “LleHTp sHaoxupypriim v amtotTpurcumn”, Mocksa, Poccusi

OnvcaHo KnnMHn4eckoe HabtoaeHne 3HA0BAaCKYISIPHOO JI€4YEHNS JIOXKHOV aHEBPU3MbI B 9KCTPaKkpaHuaabHOM
4acTy npaBoyi BHYTPEHHEeVi COHHOV apTepuu y naumeHTkn 81 roga. Coyctee aHeBpu3Mbl Obl10 J10KaIM30BaHO
B KaMeHUCTOUM 4actu (pars petrosa) aptepumn HErnoCpPeACTBEHHO MNepesn €€ WHTPaKpaHuasabHOW HacTbio.
Bb11 npyMeHeH rmbpuaHbIv METos JIEHEHUST — apTePUOTOMHbIN OCTYM Yepesd npasByto NoAKIOYNYHYIO apTe-
PUI0 Y 9HAOBACKYISIPHAs UMIMIaHTaLMs CaMOPacKPbIBalOLLErocsi CTEHT-rpagpta ¢ CUHTETUYECKUM MOKPbITUEM
TP anameTpom 7 MM v AJIVMHOV 5 CM. SHA0MPOTE3 Obl/1 UMIMIAHTUPOBAH 6€3 MHTPAoNEePaLMOHHbIX OCIOX-
HeHW, 1 6blsia JOCTUIHYTA MOJIHask U30JISILNS aHEBPU3MATUYECKOro MeLLKa OT KPOBOTOKa. bavixarilumii nocae-
onepaunoHHbii nepuon (30 aHeri) npotekan 6e3 CoCcyanCTbIX OC/IOXKHEHUI U 04aroBOV HEBPOJIOrMYE€CKOM
cumnTomatvky. KOHTpoIbHas MyibTUCTINPaIbHas KOMIbIOTEPHAs aHrmorpaguvs NoATBEPANIA XOPOLLYIO MPO-
XOAMMOCTb MPOTE3NPOBAHHOV apTepuy 6€3 KOHTPacTUPOBaHUSI aHEBPU3MAbI.

KnioyeBbie cnoBa: aHeBpy3Ma BHYTPEHHeVi COHHOU apTepum, MOKPbIThIV CTEHT, TOpuaHOE 1e4eHne, JI0XHas
aHeBpu3Ma apTepun

Endovascular treatment of a false aneurism
of the internal carotid artery: case report
and review of the literature

A.M. Babunashvili*, S.A. Drozdov
Muiltidisciplinary Clinic Center of Endosurgery and Lithotripsy

The authors described a clinical case of endovascular treatment of the extracranial false aneurism in the
internal carotid artery (ICA) in a 81-year-old female patient. Outflow from the aneurismal sac was localized
in pars petrosa of the ICA immediately prior to its intracranial part. Hybrid treatment approach was used —
surgical arteriotomy of the right subclavian artery and endovascular implantation of the self-expandable stent
graft with synthetic PTFE coating, 7 mm in diameter and 5 cm long. Endoprosthesis was implanted without
intraoperational complications, and full isolation of aneurismal sac from the blood flow was achieved.
Immediate post-operative period (30 days) was without vascular complications and focal neurological
disorders. Control multispiral computed tomography verified a good patency of the graft and effective isolation
of the aneurism.

Keywords: aneurism of the internal carotid artery, coated stent, hybrid approach, arterial false aneurism

BeepeHue

JloxkHasg aHeBpuM3Ma BHYTPEHHEN COHHOM
aptepun (BCA) gaBnsieTtca MCKIIOYUTENLHO
penkon cocyamcTon natonorven. B 6onbLion
cepun HabnwogoeHnn B TedyeHme 21-neTHero
nepmopa ato 3aboneBaHve 6bII0 OTMEYEHO B
37 cny4yasx (1), a B gpyron padboTte 3a 24 roga
KIMHNYECKON MNpakTUKXU pPerucTpupoBannch
nmwb 35 cnyyaeB aHeBpu3am BCA (2). Ewe B
oaHou nybnukaumn ¢ 1981 no 1995 r. aHes-

punambl BCA Habnopganucb nuwb y 14 naymeH-
TOB (3).

3aboneBaHne MNPOSBAAETCA HaINYUNEM
nyfbcupyloLero obpasoBaHma Ha Lee, KOTO-
poe MOXeT OblTb MOAHOCTbIO WM YaCTUYHO
3an0/IHEHO TPOMOOTMYECKMMM Maccamu,
M NOSTOMY MPELCTABASAET Yrpo3y C TOYKN 3pe-
HUS ambonmsaunm ANCTaNbHOIO pycra BHY-
TPUMO3roBbIX apTepuin. Pa3pbiBbl aHEBPU3MbI
M NLLIEMUNYECKME MPOSIBAEHNSA CO CTOPOHbI MO-
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JIOBHOIO M0O3ra — CPaBHUTENbHO peakne aBre-
HUA (4), OOHAKO B HEKOTOPbLIX Clly4asax oTMeYe-
Hbl COaBJIEHME COCYOAMCTO-HEPBHOrro ny4ka
aHeBpM3MaTMYECKMM MELLKOM (9), a Takxe
HEBPOJIOrMYECKMe pacCTpomncTBa CO CTOPOHbLI
LLEeHTPasibHO HEPBHOW cnucTemsl (6, 7). icxops
13 BbiLLEeyKa3aHHbIX MOTEHLUMANbHbIX OCJ/TIOXHE-
HUN, NEeTanbHOCTb Y HEJIEYEHbLIX NaUNEHTOB
o4eHb Bbicoka 1 gocturaet 70% (8, 9).

Llenb gaHHOro coobLeHns: onMcaHme Cum-
NTOMOB, KJIMHNYECKMX AQHHbIX 00CNnenoBaHns
y naumeHTkm ¢ aHeespuamon BCA, a Takke BO3-
MOXHOCTW 3HA0BACKYAPHOIrO JIeYeHUs 3TON
naTosiornm NyTemMm MMNIaHTauum CTeHT-rpapra
(cTeHTa, NOKPbLITOrO CUHTETUYECKNM TKAHHbIM
Martepuasnom).

KnuHunyeckoe HaGnogeHue

MaumeHtka 81 ropga noctynuna B oTAeneHune
cepaeyHo-cocyancTon xmpyprum LleHtpa aHpoxm-
pypruu n antotpuncum 15 maa 2013 r. ¢ xanobamu
Ha Hanu4ne nynbCcupytoLero obpa3oBaHmsa B obna-
ctn weun. OTMeTnNa NosgBAeHme nynbcauum 2 roga
Hasagd. B TedyeHue nocnepgHero roga 3oHa nynbca-
LMW YBENVYMAACH M NOSABUIOCH NYIbCUPYIOLLEE Bbl-
OyxaHne B NnpaBoi NMosioBuHe weun. JnarHos aHeB-
pu3Mbl npasoilt BCA 6bi1 nocTaBneH Ha OCHOBaHUN
MYNbTUCMNPASIBHOM KOMMbIOTEPHON ToMorpadumn

i f LD O ek
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(25.04.2013), nokasaBLlen Hann4mne B akcTpakpa-
HuanbHoW Yactn npasoii BCA Bbilwe 6udypkaumm
obLLer COHHOM apTepuy MeLoT4aTon aHeBPU3MbI
pasmepamu 3,5 x 4,5 cm 6e3 npu3HakoB Tpomba
BHYTPU aHeBpum3amMaTnyeckoro obpasoBaHus.
EnvHcTBEHHOE coobLLeHne Mexay aHeBpU3MaTu-
4YeCckMM MeLUKOM 1 npocBeToM npasor BCA Haxo-
OuTCa Ha 7 cMm Bbiwe 6udypkaunu (puc. 1).

M3 aHamHe3a: anutensHasa (6onee 15 net) ru-
nepToHnyeckasa 6onesHb [16 ctagmnn. MexaHnyeckmnx
TpaBM B 06nacTu weun He 6bI10.

Mo paHHbIM NpeaBapuUTenbHOro obcnenoBaHms
3HAYUTENbHbLIX OTKJIOHEHMI B O00LLEM aHanuae
KpoBW He ObINo oB6HapyxeHo. ObpallaeT Ha cebs
BHMMaHME TONbKO MNOBbILEHHOe 3HaveHue CO3
(37 Mmm). Broxmmunyecknini aHann3 KpPoBU BbISBUJ
MOBbILLIEHME YPOBHS [MOKO3bl U MUKUPOBAHHOIO
remornobuHa HbA,, B kpoBu (7,5%), a Takke kpea-
TuHUHA (137 MkMonb/n). OTKNOHEHWIA B CBEPTbLIBA-
lOLLLEN CUCTEME KPOBU HE OOHAPYXEHO.

JaHHble WMHCTPYMEHTaNbHbIX UCCNEenOBaHUN:
OKI — HopmanbHoe nonoxeHne B0C, AaHHbIX 00
o4yaroBbIX MoOpaxeHUsx mmokapaa HeTt; Y3W cocy-
OB LLien — aHeBpu3mMa npasoit BCA ¢ TypOyneHTHbIM
KPOBOTOKOM BHYTPM aHEBPU3MATU4ECKOIrO MeLLKa,
TpomMOOB He oOHapyxeHo. B pgpyrux 6paxmo-
uedanbHbiX BETBAX OAYrM aopThl MPU3HAKOB Hapy-
LeHns KpoBoToka HeT. CenekTmBHas aHrnorpadus

)CM /1dID

Puc. 1. VicxogHaa guarHoctmnyeckas aHrnorpadums npasbiM fy4eBbIM AOCTYMOM.

a — Ha CeNleKTUBHOWM aHrmorpamMmme npasom obuent coHHol apTepum (OCA) oTmedaeTcs Hannyme MeLLIKOBUOHOM NI0XK-
HOI aHEBPU3MbI NPABON BHYTPEHHeN CoHHoM apTepun (BCA). Mpun 9TOM COyCTbe MexXay apTepuein n aHeBpnamaTtu-
yecknm 06pa3oBaHMEM (yKa3aHO CTPEJIKOW) HaxogouTCs MPUMEPHO Ha 7 cM auctanbHee Oudypkaumm OCA.
TpeyronbHMKOM yKa3aH y4acToK MPUCTEHOYHOrO Tpomba C GOKYCOM KanbLMHO3a B CTEHKE aHEBPU3MBbI;

6 — cenekTuBHas aHrvorpamma npaeoii BCA 6onee aetanbHO NokadbiBaeT 06/1aCTb COYCTbS aHEBPU3MbI U MPOCBETA
cocyna (ykasaHo cTpenkoin). OTmevaeTcs BblpaXXeHHas N3BUTOCTb aHaTtoMmnyeckoro xoga BCA nocne coycTbs.

OHpaoBackynsspHOE 1e4eHne JTI0XKHOM aHeBPU3Mbl BHYTPEHHEV COHHOW apTepuiu:

KMHu4eckoe HabsoaeHne v 0630p nuTeparypbl
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Puc. 2. Otanbl 9HOONPOTE3NPOBaHUSA CTEHT-rpadToM npasoii BCA.

a — nocrne 3aMeHbl Ha KaTeTepe MeTanIMYeCKmin MPOBOOHUK C XXECTKMM TeNoM (A1 anekBaTHOM Noaaep XK OCTaB-
NSIOWEN CUCTEMbI CTEHT-rpadTa) U MArkKMM KOHYMKOM (Ha4ano MSrkomr 4acTu NPOBOAHMKA YKa3aHO TPEeyrobHNUKOM)
npoBefeH BO BHyTpuyepenHyto nopuuio BCA. CoycTbe aHeBPM3Mbl yKa3aHO CTPENKOM;

6 — aHrnorpamma GpaxunouedanbHbiX apTepuii Nocse apTepMoTOMUN NPaBON NoaKIUYMYHON apTepumn. OTmedaeTca
BbIP@XEHHas U3BUTOCTb aHATOMMYECKOrO X04a COCYAO0B K LIENEBOM apTepumn (CxemaTtuyeckm Xo4, COCyOoB yka3aH
B MPaBOM HWXXHEM yry). 1 — noakntoymyHas aptepus; 2 — 6paxunoredansHolii cTBos; 3 — npasas BCA.

B — Gnarogaps xopotiueli NoaaepXke XeCTKUM NMPOBOAHUKOM CTEHT-rpadT (ykasdaH TPeyrosisHMKaMm) yCreLwHo npo-
BeOeH Yepes U3BUTbIe y4acTKu apTepun (CM. puc. 26) K COyCTbio aHEBPU3MbI (YKa3aHO CTPESIKOW).

npasoi obuen coHHon apTepum (15.05.2013) —
npuv BBELEHUM KOHTpacTa OOHapyXeHO: mnpaBas
BCA onameTpom 0o 7 MM ormbaet MeLlKOBUOHYO
aHeBpu3My pasmepamum 4 x 5 cm. CoegmnHeHne npo-
cBeTa apTepum C aHeBPU3MATUYECKMM MELLKOM
HaxoauTcs Ha ~7 cM aucTtanbHee OT ycTbs BCA,
LpuHa coyctbsa 6,5 mm. MonocTtb aHeEBPU3MbI —
6e3 TpoMOOB, 0OTMeYaeTcs GpokKabHbIA KanbLUHO3
CTeHKN. HabniopaetTcs Takxke BblpaXeHHas U3BU-
TOCTb AUCTaNIbHOr0 NOCTaHEBPU3MATUHECKOro OT-
nena BCA HauuvHas ¢ BblpaxeHHoro narnda 1,5 cm
JucTanbHee MecTa COeAMHEHUS apTepun C aHeB-
puamaTtmyeckmm obpasoBaHueM (puc. 2).

Status localis: nynbcupytouiee obpasoBaHue B
rnpaBon NONIOBUHE LWeu, pasmMepsbl 6 X 7 cMm, Hag, 06-
pa3oBaHMEM BbICNYLUNBAETCH Cnabblili CUCTONNYE-
ckui wym. pybor o4aroBoM HEBPOJIOrMYECKOM
CUMMTOMATUKU HET.

Mcxons 13 gaHHbIX NpeaBapuTenbHbIX KINHUYe-
ckux obcnenoBaHuin BbINO MPUHATO pelueHne oo
aHpgonpoTe3npoBaHmy npasont BCA cTeHT-rpadpTom
C BbIKJIIOYEHMEM aHEBPU3MbI N3 KpoBOTOKa. CTpa-
Terns sHAONPoTe3NpPOBaHUS Oblna Npu3HaHa npesa-
MoYTUTENBHOM UCXOAS W3 BO3pacTa MNauWMeHTKU
1 CONyTCTBYOLWMX 3abonieBaHn (XxpoHnyeckas ob-
CTPYKTMBHAsA 6051e3Hb Nerkmx, auabeT, HapyLUueHne
DYHKLNM NOYEK).

16.05.2013 [OBYCTOPOHHUM 4Ype3beapeHHbIM
[OCTynoM Obinia npeanpuHaTa nonbitka 9HA0MPO-
Te3npoBaHusa aHeBpu3Mbl npasoli BCA. HecmoTtpsa

Ha CeJIEKTMBHYIO KaTeTepu3aLnio N HagexHoe yKkpe-
nneHwne B npoceeTe BCA 9 F npoBOAHNKOBOrO KaTe-
Tepa (4epes3 npaBylo OeOpPEeHHYI0 apTepuio) N KOH-
TPOJNILHOrO AMArHOCTUYECKOro katetepa 5 F (yepes
neBytlo 6epeHHYI0 apTepPUIO), He yaanochb AOBECTU
[0 MecTa npeanonaraemMon nMmrniaaHTaumm OTHOCKU-
TENbHO >XECTKYID KOHCTPYKUUIO CTeHT-rpadra.
OCHOBHbBIMM MPUYMHAMU TEXHUYECKOW Heyaa4n
OblIN BblpaxeHHasa aesnaLmsa OPIOLLIHON U rPyaHON
aopThl, N3BUTOCTb N KaNbLMHO3 NOAB3A0LUHbIX ap-
Tepuii ¢ 06eunx ctopoH. CoyeTaHme aTux GakTopoB
CcO30aBasio BbIPaXEHHYIO CWIY TPeHud kKarteTtepa
(cTeHT-rpadTa) BHYTPM MPOBOOHMKOBOIO KaTeTepa.

Bbino pelieHo BbINOMHUTL AOCTYN 4yeped npa-
BYIO NOAKJTIOHNYHYIO apTEPUIO C LLeSbio YKOPOYeHUA
paccTtosaHMa 00 MecTa npeanosiaraemMor UmniaH-
Tauum cteHT-rpadTa. Bropbim atanom yepes 48 4
Oblna BbIMOMHEHA rMbpuaHas onepaums — A0CTyn
yepes NPaBylO NOAKIIOYNYHYIO apTEPUIO NMYTEM XU-
pyprm4eckon apTepuoToMmu 1 9HAOBACKYNSpHas
MMMAaHTauus CcTeHT-rpadTta B 00611aCTU COYCTbS
aHeBpu3Mbl npaBov BCA.

Tem He MeHee “cocyamCTbii NyTb” 00 aHEBPU3-
Mbl BCA Takke oka3ancs pe3ko W3BMIUCTbIM
(puc. 3). OgHako rMbpuaHbIA NOAX0A, B HACTHOCTU
BbIMOSIHEHME apTepuoToMun BO6IN3M OT Hambonee
M3BUTbLIX YH4ACTKOB MOAK/IIOYNYHOM apTepun 1 6pa-
xuouedanbHOro cTeo1a, BO3MOXHOCTb MaHyaslbHO-
ro yKpenieHus rnpoBOLHWMKOBOro kKatetepa v AOo-
CTaBNSAOLEN CUCTEMBI, MPUMEHEHME XECTKMUX Me-
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Puc. 3. AHrnorpaduyeckme n MCKT-paHHbIe npoLenypbl 3HA0NPOTE3NPOBAHUS aHEBPU3MbI NpaBol BCA.

a — HenoCpenCTBEHHbIN aHrnmorpadu4ecknin pesynstaT nocjie MMriaHTaumm CTeHT-rpadra (ykasaH cTpesikamu)
nokasbIBAeT MOJIHYIO M30MAUMI0 aHeEBpU3MaTmyeckoro Mewka. Kposotok no npasoii BCA coxpaHeH. OTMeTUM
BbINpsiMyieHne n3snToro ydactka BCA cTeHT-rpadpTom cpasy nocsie CoyCTbsl C aHEBPUIMOIA;

6 — MCKT-aHrnorpamma o aHaoonpote3anpoBaHust. OnpenensieTcs MeLLKoBUAHAs aHeBpn3mMa ¢ ydactkamu npucre-
HOYHOro TpomOGa 1 KanbUWHO3a (ykadaHbl TpeyrosibH1kamm). CoycTbe aHeBPU3MbI (YKa3aHO CTPESNIKO) HeYeTKo and-
depeHumpyeTcs, 0AHaKko OTMeYaeTCs y4aCcTokK BblpaxeHHOoM n3sntoctn BCA cpady nocne coycTbs;

B — MCKT-aHrnorpamma yepe3 1 Mec nocne sHOoONpoTe3npoBaHua. HYeTKo BM3yannanpyeTcs CTeHT-rpadT (ykasaH
cTpenkaMn) n onpenenseTcs noaHas n3onaums aHeBpmM3Mbl OT NpocsBeTa cocyna. KpoBOTOK BHYTpU CTeHT-rpadTa
M Ha ocTanbHbIX y4acTkax BCA coxpaHeH. Y4acToK KasbLMHO3a B aHEBPU3MATMYECKOM MELLKEe yKa3aH TPeYyrosbHU-

KoM. M3BuTLIN yyacTok BCA nocne coycTbs BbIMPAMIIEH CTEHT-rpadToOM (CpaBHUTE C puc. 3a).

TanIN4Yecknx NPOBOAHUKOB, MO3BOSMAN OOCTaBUTb
camopackpbiBaowmica crteHt-rpadpt (Viabahn™
koMnaHuu Gore AuamMeTpoM 7 MM U AJIVHOM 5 CM) Ha
MEeCTO COYCTbsl apTepun C aHEBPU3MOM N YCMELLHO
VMMAGHTUPOBATh €ro. Ha KOHTPOMbHOM aHrmorpam-
Me OTMeYasnioCb MNOJSIHOE N30ANPOBAHNE aHEBPU3MA-
TUYECKOro MeLlKa OT KpoBoToKa rno nparow BCA (cm.
puc. 3). KpoBoTok no BCA coxpaHeH 6e3 npusHakoB
nospexaeHus (ANCCcekuumn) CTEHKM cocyda Kak B
3KCTpa-, Tak U B UHTpPakpaHmanbHon nopuun BCA.
lMocneonepaunoHHbI Nepmoa NpoTekan rmaako 6e3
04YaroBON HEBPOJIOrMYECKON CUMMTOMATUKMN.

Yepes 30 gHent nocne onepaumu naymeHTka
ocTtaetca acumnTtoMHoW. KoHTponbHaa MCKT
(20.06.2013) noatBepawfaia rMOJIHYD WU30NSUMIO
aHEeBpPU3MaTMHECKOro 06pa3oBaHns OT KPOBOTOKA,
XOPOLUYIO MPOXOAVMOCTb CTEHT-rpadTa U AnCTanb-
Hbix oTaeno npasoi BCA. o gaHHbIM AyNaeKCHO-
ro CKaHMPOBAHUS KPOBOTOK MO apTeEpUN HE Hapy-
LWeH, OTMevyaeTCs yMEHbLUEHVE pPa3MepoOB aHEeB-
pr3maTnyeckoro mewka oo 3 x 4 cm.

OOcyxaeHue

B nutepatype npuBoaANTCSH HECKObKO Hau-
oonee 4acTbIX NMPUYNH BO3HUKHOBEHUS aHEB-
puam BCA: atepocknepo3 (~40%), TpaBma
(~30%), paguaunoHHbli apTepuut (<10%),

dunbpombieyHas gucnnasusa (<5%) (4, 5, 9,
10). MpuBomATCca Takxke chaydyanm pasBUTUSA
aHeBpu3ambl BCA nocne kapoTuaHown aHaap-
TepakToMum (~20%) 1 cTteHTMpoBaHus (~15%)
(9), oTmeyeHO Takxe obOpas3oBaHME MUKOTU-
yeckmx ncesnoaHeBpuam (11). DkcTpakpaHm-
anbHble aHeBpm3Mbl BCA Habnopanuch y na-
LIMEHTOB BO BCEX BO3PACTHbIX rpynnax (yawe
Y MY>XX4U1H B COOTHOLWEHUN 2:1) n paxe y geten
mnagwe 18 neT, y KOTOpbIX aHEBPM3MA ABNS-
eTcsa BpoXxaeHHon natonorvei (12). B 60nb-
wmnHCcTBE cny4daeB (>60%) aHeBpuamaTmye-
ckoe ob6pa3oBaHMe NoKann3yeTcs B 3KCTpa-
KpaHuanbHo 4Yactn BCA, pexe B 00Lwen
(~20%) n HapyxXHoW (~15%) coHHOI apTepusax
(5, 9). MpumepHo B 20% cnyyaes HabnooaeT-
Cs OBYCTOPOHHSAS aHeBpuama BCA (9).

B oCHOBHOM npuyMHON 0OpazoBaHUSA UC-
TUHHbIX aHeBpu3M BCA aBnaeTtcs atepockne-
po3 (> 50%). OgHako OHM MOTyT Pa3BUTbCS
Takxe B peadynbrarte MHPekumn (MukoTuye-
ckasa ¢popma), Hecneyndmnyeckoro nnu paguv-
auMOHHOro aptepunta U GUOPOMbILLEYHON
ancnnasun. JIoxHble aHeBPU3Mbl 06pasyoTcs
rnocne TpaBMaTmnieckmx nospexaenui (> 30%)
N XMPYPrnyeckmx BMELLATENbCTB, OOHAKO
MPUYNHOW MX BO3HMKHOBEHUS MOTYT ObITb

OHpaoBackynsspHOE 1e4eHne JTI0XKHOM aHeBPU3Mbl BHYTPEHHEV COHHOW apTepuiu:

KMHu4eckoe HabsoaeHne v 0630p nuTeparypbl
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CMOHTaHHbIE U30NMPOBAHHbIE ANCCEKLUN Me-
ONanbHOMro N MHTUMAaJsIbHOr o C/1I0s1 COCYaMCTOMN
cteHkn BCA (2, 9).

MpumepHO B 1/3 KIWHUYECKUX CJly4aes
aHeBpu3mbl BCA naumeHTbl OCTaldTCA acuMm-
NTOMHbIMU (3, 6), 0AHAKO B OONbLUMHCTBE CYy-
yaeB yKkasaHHada naTosiorma nposapnaeTcsa nnmbéo
HEBPOJIOFMYECKON CUMNTOMATUKON (B TOM
yucne UHCYNbT), MO0 coaBneHneM KpaHuasb-
HbIX HEPBOB (Hanpumep, ancdoHunsa (13) B pe-
3ynbTaTte KOMMpPeccum rnoccodapuHreanb-
HOrO HepBa, napanny NuuUeBbIX HEPBOB (3)).
B penkux cnyyasx HabnopgalTca paspbiBbl
aHeBpu3M, TpebylollmMe HeOT/IOXHOIro XMpyp-
rMYecKoro BMeLlaTesnbCTBea.

B onncaHHOM BbilE KIMHUYECKOM Habnto-
OEHUN NPUYMHON 06pPa30BaHUA JIOXKHOM aHEB-
pPY3Mbl MOXHO CYUTaTb CMOHTAHHYK OMCCEK-
LN CTEHKW apTepumn, NOCKOJIbKY He Obliio
YeTKUX yKasaHUin Ha nobble Oapyrne rnpudmHb
(TpaBma, aptepuuT). MNMaumeHTka Oblna acum-
NTOMHOWM, ogHako 60MbLLION pa3Mep aHeBpU3-
MaTUYECKOro MeLlka, a Takke pUCK paspbiBa
Wnn gMcTanbHoO amMOonn3aunm BHyTPUMOS3ro-
BbIX apTEPUN SABMANCH NOKA3aHUAMU K yCTpa-
HEHWIO aHeBPM3MaTUYECKOro o6pasoBaHus.

OO6LLENPUHATLIM CNOCOBOM NeYeHNsT aHEB-
pnam BCA saBnseTcs xmpypruyeckoe BmeLla-
TenbcTBO. ONMCaHO MHOXECTBO METOAUK CO-
CYAUCTbIX Onepaunin, B TOM YACE yLWBaHNE U
nankaums aHEBPMU3MATMYECKOrO MeLLKa, yLn-
BaHME COYCTbsl, aHACTOMO3MPOBaHNE KOHEL,-
B-KOHEL, NOC/ie aHEBPU3MIKTOMUU, NMPOTE3N-
pOBaHME CUHTETUYECKMM FpadToOM MM ayTo-
BEHOW, aHACTOMO3MPOBaHME MeXOY HAPY>XXHOMN
M BHYTPEHHEN COHHOW apTepusiMu nocne ne-
peBsa3ku nocnengHen (5, 6, 9, 13) n gaxe akc-
Tpa-uHTpakpaHmanbHoe 06X04HOe LUYHTUPO-
BaHme (3, 4). PasymeeTtcs, npoBegeHne oT-
KPbITOW COCYOMCTOW omnepaumn MOXeET ObiTb
3aTpyaoHEHO B CBA3K CO CJIOXHbIMW aHaTOMMU-
YECKMMUN YCINOBUSIMU, CBS3AHHbIMU, MpPEXae
BCero, ¢ nokanusauueinn aHeBpuamMbl BCA, a
C.H. McCollum n coaBT. cunTaloT NPOTUBOMO-
Ka3aHMEM K Ornepauuy Hanndme TaXesbiX CO-
MYTCTBYIOLMX MNATONOMMA U/UNN MaJIEHbKON
aCMMNTOMHON aHeBPU3MbI (1).

BHeppeHne 9HO0BACKYSPHbIX METOAO0B
fleyeHnss aHeBpPM3M PasHbIX NOKanM3auun c
MOMOLLBIO CTEHT-TpadTOB NPeoCTaBNdeT Ma-
NOTpaBMaTUYHYIO N 9P PEKTUBHYIO anbTepHa-
TUBY XMPYPrU4ECKOMY JIEHEHUIO SKCTPaKpPaHu-
anbHbIX aHeBpnam BCA. B Hawem Habnwope-
HUM ObIN NCNONb30BaH CaMOPAaCKPbIBAIOLLMNINCS
CTEHT, MOKPbITbIN CUHTETUYECKMM MaTepuma-
nom (PTFE - nonutetpadTOpaTUAEH),

VIABAHN™ (dbupma Gore) anameTpom 7 MM U
anvHon 5 cm. OCHOBHOW HegocTaTok CoBpe-
MEHHbIX CTEHT-rpadTOB — UX HegocTaToyHas
rMbkocTb MNpu MPOBEOEHUN 4Yepe3 U3BUTbIE
y4yacTKM apTepuun, 4To TpebyeT OOCTaTO4YHOM
nogaepPXKy MeTaIMYECKUM MPOBOOHUKOM U
MPOBOAHMKOBbIM KaTeTEPOM A0CTaBASIOLLEN
cuctembl. MoaTomMy Npm NIAHMPOBAHUN SHAO-
BaCKyJIIPHOro BMellaTefnbCcTBa HeobXxoanmo
yuYnTbIBaTh crieayoume GakTopsbl:

1. MNpeagnoyTuTenbHbIM AocTyn (6enpeH-
Hbl1, NOOKIOYNYHBIN), UMes B BUAY Heobxoau-
MbIli AnamMeTp NPOBOOHMKOBOIO KaTtetepa aas
JOCTaBngaoLWen cuctemsl (He meHee 8 F).

2. AHaToOMM4YeCcKun xon OT MecTa aocTtyna
00 ueneson aptepuin (kanmbp, N3BUTOCTb ap-
TEPUN, KanbLMHO3 CTEHKU cOocyna).

3. CocTosiHme amcTtanbHom nopunm BCA no-
C/le COYCTbSl C aHeBpu3MoOW (Kanmbp, n3BU-
TOCTb), a TaKXe PacCnoIOXXEHNE COYCTbS OTHO-
cuTenbHo Budypkaumn obLier COHHOWM apTe-
pui n KameHucTonm Jyactu (pars petrosa) BCA
rnepen HTpakpaHuanbHOM Nopunen apTepun.

Kpome BbillenepeyncrieHHbIX ¢pakTopoB,
BaXXHbIM TEXHUNYECKMM pPELUEHVNEM HBNSETCS
MCMoJib30BaHNE MeTaJlIMYEeCKMX MPOBOAHUKOB
C MArkum J-o6pasHbiM KOHYMKOM, C XKECTKUM
TenoM 1 6e3 rmapodPuibHOro NoKpbITUNA. Ang
nydwen nogaepXxKn AOCTaBASIOLWEN CUCTEMbI
XenaTenbHO MNPOBECTU KOHYMK MPOBOLAHUKO-
BOro kateTepa Kak MOXHO O6nu1Xe K COYyCTblO
aHeBpuambl BCA. lNpoBogHuK ¢ rugpodusb-
HbIM MOKPbLITUEM, XOTb M obNagaeT Ny4qwrumMmn
HaBUraUMOHHbLIMWN Ka4YecTBamMm Npu NpoBeae-
HUM Yepes U3BUTbIE YH4aCTKU apTepPUi, HO O0JI-
XXeH ObITb 3aMEHEH MOoCe MPOXOXOEHUSA COY-
CTbSl aHEBPU3Mbl KOHYMKOM MPOBOAHMKA B UH-
TpakpaHmanbHyto nopunto BCA, nockonbky
BO3HMKAET pUCK Auccekumm un/mnun nepedo-
paunn CTEHKU apTeEPUn U BHYTPUMO3IrOBOro
KpoBoTeyeHusa. C 3TOW TOYKM 3PEHUA MaHU-
NynaunumM OTHOCUTENBHO XECTKUM KOHYMKOM
LOCTaBMAOWEN CUCTEMbI CTEHT-rpadTa B UH-
TpakpaHmanbHom 4actn BCA Takxke noteHum-
aJIbHO OMAaCHbI N OOJIKHbI BbIMOJIHATLCS C OCO-
OO0V OCTOPOXKHOCThIO.

MpuBeneHHoe KNMHMYecKoe HabnaeHune
[OoKa3blBaeT BO3MOXHOCTb 3(PPEKTUBHOIO W,
4YTO camoe rnaBHoe, 6e30MacHOro 3HA0BaCKY-
JNIIPHOIO NIe4YEeHUs JKCTpaKpaHmasibHbIX aHEB-
PU3M COHHbIX apTepMn C NOMOLLLIO camopac-
KPbIBAOLKMXCS CTEHT-rpadToB. OTOT METOS
fieyeHnss MoOXeT ObITb MOJSIHOLEHHOW anbTepHa-
TUBOW OTKPbLITOMY XUPYPrMYECKOMY JIEYEHUIO,
YUYMTbIBASA CJIOXXHOCTU BbIMOJIHEHUSA MOcCAegHe-
ro. YnyyweHme MEXaHU4YeCKuUX CBOMCTB YKa-
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3aHHbIX UHCTPYMEHTOB MO3BONUT B OyayLlemM
NoBbICUTb 6€30MacHOCTb MaHUNyNAUUK U
YMEHbLLUT TEeXHUYECKne TPYOAHOCTU MNPU Bbl-
NOSIHEHUWN SHO0BACKYNAPHOro BMellaTeslb-

Introduction

False aneurysm of the internal carotid artery
(ICA) is avery rare vascular pathology. In a large
series of cases over a 21-year period, this dis-
ease was observed in 37 cases (1), while in
another study, only 35 ICA aneurysms were di-
agnosed over 24 years of clinical practice (2). In
another article covering the time period from
1981 to 1995, ICA aneurysms were observed in
only 14 patients (3).

The disease manifests as a pulsating for-
mation on the neck, which can be completely
or partially filled with blood clots, and there-
fore may embolize the distal parts of the in-
tracerebral arteries. Cerebral aneurysm rup-
tures and ischemic brain symptoms are rela-
tively rare (4), butin some cases neurovascular
bundles are compressed with an aneurysmal
sac (5), as well as there are cerebral neuro-
logical disorders , (6, 7). Based on the above-
mentioned potential complications, the mor-
tality in untreated patients is very high and
reaches 70% (8, 9).

The objective of this study is to describe the
symptoms, clinical data obtained from a female
patient with an ICA aneurysm, as well as the
possibility of endovascular treatment of this pa-
thology using a stent graft implantation (a stent
covered with a synthetic tissue material).

Clinical case description

The 81-year-old female patient was admitted to
the Department of Cardiovascular Surgery at the
Center of Endosurgery and Lithotripsy on May 15,
2013 complaining of a pulsating formation in the
neck. She noticed this pulsation 2 years ago. Over
the past year, the pulsation area has increased and
pulsating bulging in the right half of the neck ap-
peared. The aneurysm of the right internal carotid
was diagnosed with multispiral computed tomogra-
phy (25.04.2013), which showed the saccular aneu-
rysm 3.5 x 4.5 cm in size localized in the extracranial
part of the right ICA above the bifurcation of the com-
mon carotid artery and no evidence of intra-aneurys-
mal blood clots. The only connection between the
aneurysmal sac and the ICA lumen was located 7 cm
above the bifurcation (Fig. 1).

Medical history: Long-term (for more than
15 years) hypertensive disease, stage llb. There
were no mechanical injuries of the neck.

cTtBa. TeMm He MeHee Heobxoamma gasnbHenas
OLEHKa OTAANIEHHbIX pPe3yfibTaTOB 3HO0BACKY-
NIIPHOI0 JIeYeHMsT aKCTpakpaHmasbHbIX aHEB-
PU3M COHHbIX apTepun.

Preliminary examination revealed no significant
hematology deviations. Only increased ESR value
(37 mm) was marked. Blood biochemistry revealed
increased blood glucose and glycated hemoglobin
HbA1c levels (7.5%) as well as creatinine level
(137 uM/L). No coagulation abnormalities were de-
tected.

Instrumental data: ECG — normal position of the
electric axis of the heart; there are no data for local
myocardial damage. US of the neck vessels — aneu-
rysm of the right ICA with turbulent blood flow inside
the aneurysmal sac, no blood clots were found.
There is no evidence of blood flow disturbances in
other brachiocephalic arteries. Selective angiogra-
phy of the right common carotid artery (15.05.2013):
the diameter of the right ICA is up to 7 mm; it circum-
flexes the saccular aneurysm 4 x 5 cm in size. The
shunt between the arterial lumen and aneurysmal
sac is located ~7 cm distally from the ICA orifice, the
shunt width is 6.5 mm. There are no blood clots in
the aneurysmal cavity, and focal calcification of the
wall is noted. There is also a severe tortuosity of the
distal post-aneurysmal part of the ICA, starting with
a pronounced bend, 1.5 cm distal to the shunt be-
tween the artery and aneurysm (Fig. 2).

Status Localis: pulsating formation in the right
half of the neck, 6 x 7 cm in size, with a weak sys-
tolic murmur heard over the formation. There are no
severe local neurological symptoms.

Based on the results from preliminary clinical ex-
aminations, a decision was made to implant a stent
graft into the right ICA and isolate the aneurysm from
the blood supply. Endoscopic graft implantation was
considered preferable based on the patient's age
and comorbidities (chronic obstructive pulmonary
disease, diabetes mellitus, renal dysfunction).

On May 16, 2013, an attempt to implant a graft into
the aneurysm of the right ICA was made via bilateral
trans-femoral approach. Despite the selective cathe-
terization and reliable placement of the guiding cath-
eter 9 Fr (through the right femoral artery) and control
diagnostic catheter 5F (through the left femoral ar-
tery) in the ICA, the stent graft characterized with a
relatively rigid structure could not be inserted in the
area of intended implantation. The main reasons for
the technical failure were severe deviation of the ab-
dominal and thoracic aorta, tortuosity and calcifica-
tion of the both iliac arteries. Combination of these
factors created a pronounced friction force of the
catheter (stent graft) inside the guiding catheter.

OHpaoBackynsspHOE 1e4eHne JTI0XKHOM aHeBPU3Mbl BHYTPEHHEV COHHOW apTepuiu:
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Figure 1. Initial diagnostic angiography via the right radial access.

a — selective angiogram of the right common carotid artery (CCA) shows the saccular false aneurysm of the right
internal carotid artery (ICA). The shunt between the artery and aneurysm (pointed with an arrow) is about 7 cm distal
to the CCA bifurcation. The triangle indicates the parietal thrombus and calcified aneurysmal wall;

b — selective angiogram of the right ICA in details shows the shunt between the aneurysm and the vessel lumen
(pointed with an arrow). There is a severe tortuosity of the anatomical course of the ICA after the shunt.

Figure 2. Stages of stent graft replacement in the right ICA.

a — after replacement via the catheter, the metal wire with a rigid body (for adequate support of the stent graft delivery
system) and soft tip (the start of the soft part of the wire is pointed with triangle) is inserted into the intracranial part of
the ICA. The aneurismal orifice is pointed with an arrow;

b — angiogram of brachiocephalic arteries after arteriotomy of the right subclavian artery. There is a severe tortuosity
of the anatomical course of the vessels to the target artery (the schematical course of the vessels is shown in the lower
right corner). 1 — subclavian artery; 2 — brachiocephalic trunk; 3 — right ICA;

¢ — because the support with a rigid wire was good, the stent graft (pointed with triangles) was successfully inserted
through the tortuous parts of the artery (see Fig. 2b) to the aneurysmal orifice (pointed with an arrow).
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Figure 3. Angiographic and MSCT results of the right ICA aneurysm stenting.

a — immediate angiographic result after the stent graft implantation (pointed with arrows) shows complete isolation
of the aneurysmal sac. Blood flow in the right ICA is preserved. It should be noted that the tortuous part of the ICA
is straightened with the stent graft immediately after the aneurysmal orifice;

b — MSCT-angiogram before the stent graft implantation. Saccular aneurysm with parietal thrombus and calcified
areas (pointed with triangles) is determined. The aneurismal orifice (pointed with an arrow) is not clearly differentiated;
however, there is a part of severe tortuosity of the ICA immediately after the orifice;

¢ — MSCT-angiogram 1 month after the stent graft implantation. The stent graft is clearly visualized (pointed
with arrows) and there is complete isolation of the aneurysm from the vessel lumen. The blood flow inside the stent
graft and in other parts of the ICA is preserved. The calcified area of the aneurysmal sac is pointed with a triangle. The

tortuous part of the ICA after the orifice is straightened with the stent graft (compare to Fig. 3a).

The access through the right subclavian artery
was chosen in order to shorten the distance to the
area of the intended stent graft implantation. As the
second stage, in 48 hours hybrid surgery was per-
formed: access was granted through the right sub-
clavian artery via surgical arteriotomy, and a stent
graft was endovascularly implanted in the area of
anastomosis between the right ICA and aneurysm.

However, the “vascular course” to the ICA aneu-
rysm was also very tortuous (Fig. 3). Nevertheless,
this hybrid approach, in particular, arteriotomy near
the most tortuous parts of the subclavian artery and
brachiocephalic trunk, possibility of manual support
of the guiding catheter and delivery system, and the
use of rigid metal wires allowed to deliver the self-
expandable stent graft (Viabahn™, Gore, 7 mm in
diameter and 5 cm in length) to the anastomosis
between the artery and aneurysm and to implant it
successfully. The control angiogram showed com-
plete isolation of the aneurysmal sac from the blood
flow in the right ICA (Fig. 3). The blood flow in the ICA
was preserved with no signs of damage (dissection)
of the vascular wall in both extra- and intracranial
parts of the ICA. The postoperative period was nor-
mal without local neurological symptoms.

The patient remained asymptomatic in 30 days
after surgery. The control MSCT (20.06.2013) con-

firmed complete isolation of the aneurysmal forma-
tion from the blood flow, good patency of the stent
graft and distal parts of the right ICA. According to
the results of duplex vessel scanning, the blood flow
in the artery is normal, and the size of the aneurys-
mal sac is reduced up to 3 x4 cm.

Discussion

According to the literature data, the most
common causes of ICA aneurysm are as fol-
lows: atherosclerosis (~40%), trauma (~30%),
radiation arteritis (<10%), fibromuscular dys-
plasia (<5%) (4, 5, 9,10). There are also cases
of ICA aneurysm occurring after carotid
endarterectomy (~20%) and stenting (~15%)
(9), the mycotic pseudoaneurysms were also
noted (%) (11). Extracranial ICA aneurysms
were observed in patients of all ages (more of-
ten in men —in 2 : 1 ratio) and even in children
younger than 18 years old in whom the aneu-
rysm is a congenital pathology (12). In most
cases (>60%), the aneurysm is located in the
extracranial part of the internal carotid artery,
less often in the common (~20%) and external
(~15%) carotid arteries (5, 9). Bilateral aneu-
rysm of the ICA was diagnosed in approximate-
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Atherosclerosis is the main cause of true ICA
aneurysms (>50%). However, they can also de-
velop as a result of infection (mycotic form),
non-specific or radiation arteritis, and fibro-
muscular dysplasia. False aneurysms are
formed after traumatic injuries (> 30%) and
surgical interventions, but they can be caused
by spontaneous isolated dissections of the me-
dial and intimal layers of the vascular wall of the
ICA (2, 9).

Approximately one third of patients with ICA
aneurysms is asymptomatic (3, 6), however,
in most cases, this pathology is manifested
either with neurological symptoms (including
stroke), or with compression of the cranial
nerves (e.g., dysphonia (13) as a result of
compression of the glossopharyngeal nerve,
facial palsy (3)). In rare cases, the aneurysms
are ruptured and emergency surgical interven-
tion is required.

In the abovementioned clinical case, the
spontaneous dissection of the artery wall can
be considered as a cause of false aneurysm,
since there were no clear signs of any other
causes (trauma, arteriitis). The patient was
asymptomatic, but the large size of the aneu-
rysmal sac as well as the risk of rupture or distal
embolization of the intracerebral arteries were
indications for isolation of the aneurysmal for-
mation.

The surgical intervention is generally ac-
cepted treatment option for ICA aneurysms.
Many types of vascular operations are de-
scribed including suturing and plication of the
aneurysmal sac, closure of the shunt, end-to-
end anastomosis after aneurysmectomy,
stenting with a synthetic graft or autogenous
vena, anastomosis between the external and
internal carotid arteries after ligation of the lat-
ter (5, 6, 9, 13), and even extra-intracranial
bypass grafting (3, 4). Of course, open vascu-
lar surgery may be difficult due to complex
anatomy associated primarily with the localiza-
tion of ICA aneurysm, and McCollum CH et al.
consider the severe comorbidities and/or a
small, asymptomatic aneurysm as a contrain-
dication (1).

The introduction of endovascular treatment
options for aneurysms of different localization
using stent grafts provides a minimally invasive
and effective alternative option to surgical treat-
ment of extracranial ICA aneurysms. In our
case, we used a self-expandable stent covered
with a synthetic material (PTFE — polytetrafluor-
oethylene) VIABAHN™ (Gore) with a diameter

of 7 mm and a length of 5 cm. The main disad-
vantage of modern stent grafts is their insuffi-
cient flexibility when passing through tortuous
parts of the artery, which requires sufficient
support with a metal wire and a guiding cathe-
ter of the delivery system. Therefore, when an
endovascular intervention is planned, the fol-
lowing factors should be considered:

1. Preferable access (femoral, subclavian) —
having in mind the required diameter of the
guiding catheter for the delivery system (at
least 8F);

2. Anatomical course from the access site to
the target artery (diameter, tortuosity of the ar-
teries, calcification of the vessel wall);

3. State of the distal part of the ICA after
anastomosis with aneurysmal fistula (diameter,
tortuosity) as well as location of the shunt in
relation to bifurcation of the common carotid
artery and pars petrosa of the ICA before the
intracranial part of the artery.

In addition to the above mentioned factors,
an important technical solution is the use of
metal wires with a soft J-shaped tip with a rigid
body and without a hydrophilic coating. To bet-
ter support the delivery system, it is advisable
to place the tip of the guiding catheter as close
as possible to the shunt between the ICA and
aneurysm. The hydrophilic wire, although it has
the best navigational characteristics when
passing through the tortious parts of the arter-
ies, should be replaced when its tip passes
through the aneurysmal shunt into the intracra-
nial part of the ICA, since there is a risk of dis-
section and/or perforation of the artery wall and
intracerebral bleeding. From this point of view,
the manipulations with the relatively rigid tip of
the stent graft delivery system in the intracra-
nial part of the ICA are also potentially danger-
ous and should be performed with extreme
caution.

Provided clinical case proves the possibility
of effective and, most importantly, safe endo-
vascular treatment of extracranial carotid aneu-
rysms using self-expandable stent grafts. This
treatment method may be considered as a full
alternative option to open surgery given the
complexity of the latter. In the future, improving
of the mechanical properties of these tools will
allow to increase the safety of intervention and
will reduce technical difficulties when perform-
ing endovascular intervention. Nevertheless,
further evaluation of the long-term results of
endovascular treatment of extracranial carotid
aneurysms is required.
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MeTogonoruyeckue oco6eHHOCTH IMOONU3aLIUH
HEeBapUKO3HOro KpOBOTEeYEHUs U3 BEPXHUX OTAENIOB
YKeNYyAOUYHO-KULLIEUYHOrO TPpaKTa
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SUHCTUTYT Broperynsumm u repoHtonorim, CaHkt-letepbypr, Poccus

B crarbe oTpaxeHbl OCHOBHbIE 0CcOobeHHOCTU SHAOOBACKYJISIPHOIro Jjie4eHnsi HeBapukKO3HOIMo KPOBOTe4YeHWs
13 BEPXHUX OTAEJI0B XEJYA0YHO-KNLLEYHOIro TpakTa. Takxke packpbiTbl aHATOMUYECKNE BaPUAaHTbI OTXOXAEHUS
BUCLEPasIbHbIX aPTEPU N UX KOJI1aTepasibHOro KPOBOTOKA.

KnoyeBblie crioBa: KPOBOTEHEHUE XEJ1yNOYHO-KULLIEYHOro TpakTa, 3HLOBACKYJ/ISIPHOE JIeYeHue KpoBOoTe-
YeHUW, BapuaHTbl aHAaTOMUU BUCLIePaJibHbIX apTePU

Methodological features of embolization
of non-variceal upper gastrointestinal bleeding

O.l. Kudryavtsev' 3, |.B. Oleksyuk?*, K.L. Kozlov? 3, V.V. Zelenin’,

A.N. Shishkevich? S.S. Mikhailov?
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?Federal State Budgetary Educational Institution of Higher Education S.M. Kirov Military Medical

Academy, St. Petersburg, Russia
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The article presents the main features of the modern view on endovascular treatment of non-variceal bleeding
from the upper gastrointestinal tract. Anatomical variants of visceral arteries origin and collateral blood flow are

also disclosed.

Keywords: Gl bleeding, endovascular treatment of the bleeding, variants of visceral arteries anatomy

BeepeHue

HeBapnko3HOE KPOBOTEYEHUE M3 BEPXHUX
OTAENOB XENYA0YHO-KULLIEYHOro Tpakrta ocTa-
eTcsl cepbe3Hon NpobaemMon n3-3a CBoeln 3Ha-
ynTenbHoOW 3ab0sIeBaEMOCTU U CMEPTHOCTMH,
npy 9TOM MPUMEPHO MOJIOBMHA BCEX Clly4yaeB
KPOBOTEYEHUI N3 BEPXHUX OTOENOB Xeyanoy-
HO-KMLLIEYHOro TpakTa Bbi3BaHa $I3BEHHOWN
OonesHblo Xenyaka W ABeHaguaTUNnepCTHOMN
kmwkn (1, 2). B Poccuun a3BeHHOM 60n1e3Hblo
cTpagaeT npumMmepHo 1,7-5% HaceneHua (Man-
cTpeHko H.A. n coaBT., 2003; Jlo6baHkoB B.M.,
2005; Adenaynos C.A. n coast., 2006). lMNMpwn
3TOM 4YMCNO OOJbHbIX C A3BEHHbLIM KpOBOTEYE-

HMEM MOCTOSIHHO YBENMYMBAETCH U COCTaBNSA-
et 90-103 Ha 100 000 B3poOCnOro HaceneHus
B roa, (bopucos A.E. n coast., 2002; lMNaHubI-
peB 0.M. n coagrt., 2003). CnegyeTt npm 3TOM
OTMETUTb, YTO 3PPEKTUBHOCTb SHOOCKOMUNYE-
CKOro remocTtasa gocturaetcsa B abCONOTHOM
OONbLUMHCTBE CJly4aeB, HO MpU peungmsee
KPOBOTEYEHUSI YPOBEHb CMEPTHOCTU MOXET
coctaBnatb oT 5 0o 10% mn3-3a BbIpaXXEeHHOMN
KOMOPOUAHOCTK, MOXNIOro Bo3pacTta 1 601b-
wow kposonoTtepu naumeHTtos (1). MNpumeHe-
HMEe MEeTOAMKN TpaHcKaTeTepHoW apTepuanb-
HOM BaMOOoNM3aumMn B BEPXHUX OTAenax >eny-
OOYHO-KMLLEYHOr 0 TpakTa Had cBa3kom TpenTua
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MOXET LUMPOKO 1 6e30MacHO NPUMEHATLCS 9H-
[OoBacKynapHbIMU Xnpypramu. B cBasu ¢ 6onb-
MM KONMYECTBOM apTepualsibHblX aHaCcTOMO-
30B Mexnay bacceiiHamMM 4YpeBHOro cTBOMA
N BepxHel OpbiXeeyHoW apTepun BepoaT-
HOCTb Pa3BUTUSA HEKPO3a CTEHKU opraHa xe-
JNIYO04YHO-KULLIEYHOro TpakTa KpamHe Hu3kas
npu NpaBuibHOM BblIbope aMO0NIN3aLUOHHOr0
maTepuana.

Mpn 9TOM eCTb pPsa METOANYECKNX OCOBEH-
HOCTEN, KOTOpble MOryT MOBAWATb Ha ycnex
JleyeHns Npu Xenygo4yHo-KNLLEYHOM KPOBOTe-
YeHUKn, 3HaHKE 3TUX HIDAHCOB MNO3BONUT n3be-
XaTb MHOIMX Npobnem 1 ocnoxHeHuin. Cnepyer,
0OHaKo, OTMETUTb, YTO 3aJI0OrOM YyCMeLlHO Bbl-
MOJSIHEHHOrO BMeELLaTeNbCTBa SABNSAIOTCHA 3Ha-
HUS aHAaTOMUYECKUX BapWaHTOB CTPOEHMUs ap-
Tepuii 6PIOLLIHON NOIOCTK.

AHaTomMums

OdunarHoctuyeckas aHrnorpadpusa KpoBoTe-
YEeHUIN N3 BEPXHUX OTOEN0B XENyO0YHO-KMLLEY-
HOro TpakTa NpocTa M OCHOBaHa Ha aHaToOMuKn
ypesHo apTepun (3). Ha puc. 1 npeacrasneHsl
BapuaHTbl BETBNEHUS YPEBHOro cteona (Jlyxa
., 1973).

JleBas xenygoyHasa apTepust Ha4MHaeTcs oT
4YpPEBHOro CTBOMIA U B 6% cny4yaeB OTXOOUT He-
NOCPEeaCTBEHHO OT aopThl. [Mpoxoasa no manown
KPUBU3HE, NeBas Xenyno4dyHas apTepus obpa-
3yeT apTepuasibHyo Oyry C npasow >Xenynood-
HOIN apTepuen. ApTepus KpoBOcCHabxaeT

8 r- 12

A

8&12
Y
]

Vv

60nbLUNIA y4acCTOK BEPXHUX 2/3 xenyaka, 4em
noaoxoasiime cioaa xe ¢ 60/bLUON KPUBUSHBI
Xesnyaka BEeTBU JIEBOW XeNyOo4YHO-CanNbHUKO-
BOW apTepuun. AHACTOMOS3bl JIEBON XeNnymoou-
HOW apTepun obpasyTcs rmaBHbIM 06pa3oMm
3a CYET BETBEN K NULLEBOAY U KOPOTKUX BETBEN
K xenyaky. lNosann xenynoka nesas xenynou-
Had apTepus aHaCTOMO3UPYET C KOHEYHbIMU
BETBAMM JIEBOW XEJyA04HO-CaJIbHUKOBOW ap-
Tepum (3) (puc. 2). MNMpaBas xenygoyHas apte-
pust 06bIYHO NPeacTaBnseT cobon HeBGObLLYIO
apTepuio, KOTopasi OTXOAUT OT NIEBON uUnm 06-
LLEen NMevYeHOYHOW apTepumn, HO NMpu 3TOM OHa
penko BU3yanuanpyeTcs aHrnorpaduyecku.
OcTanbHaa 4acTb Xenygka v aseHaguaTtu-
MEPCTHOMN KMLLUKN KPOBOCHabXaeTcsi BETBAMM
M3 XeNyoo4yHO-ABeHaauaTUnepcTHOM aptTepun
(cMm. puc. 2). BepxHasa OpbibkeedHass apTepus
y4acTBYeT B KPOBOCHaOXeHUN YacTu ABeHan-
LaTUMEepPCTHON KULLKMU B OCHOBHOM rMocpen-
CTBOM MOAXENYO04YHO-ABEHaLATUNEPCTHOM
apTepun n ee aHaCTOMO30B, KOTOPbIE BaXHb
Kak cocyabl, obecne4ymatoLLme Konnarepasnb-
Hbli KPOBOTOK, NpefoTBpallatoLlLnini HEKPO3
CTEHKM Xenyaka 1 ABeHaauaTunepCcTHOM KNLL-
K1 nocne amMmbonusaunm gucTalbHbIX BETBEWN
XenyaoyHOo-ABeHaaLaTUNepPCcTHON apTepuun,
HO MPM 3TOM OHU CaMUn MOFYT SIBAATLCSH UCTOY-
HNUKOM MOBTOPHOr0 KPOBOTEYEHUSA NOCHe nep-
BUYHOW 3HAO0BACKYJIIPHON OCTAHOBKU KPOBO-
TeyeHus (puc. 3). MHguBmayanbHaa cocygu-
cTass aHaToMmsa nauveHTa, pa3BUTOCTb U
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Puc. 1. BapuaHTbl OTXOXOEHUS 1 BETB/IEHMS YPEBHOIO CTBOJIA U MX YacToTa BcTpevaemocTu (Jlyxa A., 1973).

1 —aopTa; 2—7 — pasnnyHbie BapuaHTbl AeNeHNs YPEBHOI0 CTBONA; 8 — 00LLasn neyeHoYHas apTepus; 9 — npaBas BETBb
cobcTBEHHOM apTepun nedeHn; 10 — neBast BETBb COOGCTBEHHOW apTepun neyveHn; 11 — ceneseHo4yHas aptepus; 12 —
neBas xenyaoyHas aptepust; 13 — BepxHsis OpbikeedHas aptepust. Adachi (1928) onucbiBaeT 6 BapraHTOB AeneHus

ypeBHOro cTeona (3):

|. Ne4eHOYHO-XeNya04HO-CENEe3EHO4HbIN NN YPeBHbI cTBOM — 73-90%.

Il. NMevyeHo4YHO-Ccene3eHo4HbI cTBON — 7,5%.

lll. Me4yeHo4YHO-Ccene3eHOYHO-0pbiXeeyHblh cTBoM — 1,2%.

IV. YpeBHO-6pbixkeeyHbln cTBoN — 1,3%.

V. XenynoyHo-cene3eHouHbIl CTBOJ U NeYeHOoYHO-6pbikeeyHblli cTBon — 0,4%.

V1. Xenyno4yHo-cene3eHo4uHbln cTBoN — 2—-4%.

MeTtononornyeckme ocobeHHOCT aMOON3aLnmn HeBapUnKO3HOIro KpoBoTe4eHus

N3 BEPXHNX OTAEJI0B XeslyAO4YHO-KULLIe4YHOro Tpakra
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Puc. 2. MnaBHble BETBM YPEBHOIO CTBO-
na (cxema KpOBOCHabGXEeHUs MoaXeny-
[o4Hom xenesbl) (Jlyxa 4., 1973).

1 — neyeHb; 2 — cenesexka; 3 — ABeHaa-
uatmnepcTtHas kuwka; 4 — aopta; 5 -
obuwasa noaB3powHas aprtepus; 6 —
YpPEBHbI CTBON; 7 — 06LLasA nevyeHo4vHast
apTepusi; 8 — nNpaBas BETBb COOCTBEH-
HOW apTepuun nevyeHn; 9 — neeast BETBb
cobcTBEHHON apTepun nedenu; 10 -
npasas xenygoyHas aptepus; 11 -
Xenyao4yHo-ABeHaguaTunepcTHas
aptepus; 12 — 3agHasa ABeHaauaTu-
nepctHaga aptepus; 13 — HapaBeHagua-
TUNEPCTHO-KMLWeYHaa apTtepud; 14 —
rnpasas Xenyoo4yHO-CasibHMKOBas apTe-
pus; 15 — ceneseHo4yHas aptepus; 16
— apTepus XBOoCTa MOOXENYAOYHOM
xenesbl; 17 — BETBUM CENE3EHOYHOM
aptepumn; 18 — popcanbHas apTepus
noaxenyaooyHon xenesbl; 19 — nesas
Xenyao4yHo-canbHukoBasa aptepus; 20
— neBas XenygoyHas aptepus; 21 -
BepxHas OpbbkeeyHas aptepusi; 22 —
HUXKHAS  NOAXKEeNnya04YHO-ABEeHaaLaTn-
nepctHasa aptepus; 23 — NoaxXenyaod-
HO-OBEHaAuATUNEepPCTHas ayra.

Puc. 3. Hanbornee yacto BCcTpevatoLme-
ca  Konnatepann Mexay HenapHbIMU
aptepusamu 6ptlowHoi nonoctu (Jlyxa
O., 1973).

1 — neyeHb; 2 — cenesexka; 3 — HUCXoas-
was obopoyHas kuwka; 4 — npsmas
Knwka; 5 - abaooMuHanbHbIl OTOEn
aopThl; 6 — obllas noaB3aoLIHas apTe-
pus; 7 — HapyXHas NoAaB34oLIHas apTe-
pusi; 8 — BHYTPEHHAS NOAB3AOLIHAA
apTepus; 9 — BHYTPEHHSASA NonoBas apTe-
pus; 10 — HwxHAs apTepus nNpPsSMon
knwku; 11 — ypeBHbIl cTBON; 12 — 06LWAN
neyeHo4yHas aptepus; 13 — co6CTBEHHO
neyeHo4yHasa aptepus; 14 — xenygo4Ho-
ABeHaguaTunepcTHaa aptepus; 15 —
3a0HAS9 OBeHaguaTunepcTHas apTepus;
16 — BepxHas QOBeHaguaTMnNepcTHas
aptepus; 17 — neBas xenynoyHas apte-
pus; 18 — cene3eHo4yHasa aptepus; 19 —
aHaACTOMO3 Mexay Cene3eHo4YHON apTe-
puei n cpegHen o60O04YHON apTepueis;
20 — BepxHAs OpbbkeeyHass apTepus;
21 — HUXHAS NOAXKENYO0YHO-ABEHaAUA-
TUNepcTHas apTepus; 22 — 3aHSAs BETBb;
23 — nepenHas BeTBb; 24 — cpeaHas 000-
noyHasa aptepus; 25 — npasas 060404-
Hasi apTepus; 26 — aHacTOMO3 Mexay
cpenHel 060004HON apTepuein n neeson
060104HOI apTepueit; 27 — HUXHSAS Bpbl-
XeeyHas apTepus; 28 — nesast 060404-
Hasa apTepus; 29 — BepxHAa apTepus
npsimon knwkn; 30 — aHaCTOMO3 Mexay
BEPXHEN apTepuen npsaMon KULLKK
M HUXKHEN.
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Tonorpaduna cocyamcTbiX KonnaTepanen Bcer-
[a [OJDKHbl yYUTBIBATBCA NPU OMpPEnENeHnn
LeneBoro cocyna, gns ambonusauumn, rnpu ne-
YEHUNN KPOBOTEYEHUNIN N3 BEPXHEN HACTU Xeny-
OOYHO-KMLLIEeYHOro TpakTa (4).

AppoO3noOHHOE KpOBOTEYEHUE

KaK OCJIOXXHEeHMe NnaHkpeaTuTta

OoHUM n3 Hambonee XM3HEYrpoXaloLmx
OCJIOXXHEHU OCTPOro naHkpeatuta ABNSETCS
appoO3MOHHOE KpoBOTeYeHune. WMcToyHmnKamm
ApPPO3MOHHbIX KPOBOTEYEHUW, KakK npaBuiio,
SABNAIOTCS Creaylolme apTepmn: BETBU YPEB-
HOrO CTBOJIA, BEPXHAS OpbiKeedyHas apTepus
M ceneseHo4yHasa aptepus. KpoBoTevyeHns Mo-
ryT BO3HUKHYTb U U3 BHYTPMOPIraHHbIX COCYO0B
MNOXEeNya04YHOW Xenesbl, apTepun NeBoro
Kynona gunadparmbel. Y 3Ha4YUTENbHOW 4acTu
©O0NbHbIX OHW COYETaKTCHA CO CBULLAMM MOoaXKe-
NYO04HOW XKenesbl Un XenyooYHO-KMLWEYHOro
TpakTta. [1na Bcex appo3nOHHbLIX KPOBOTEYEHUN
06LLNM ABNSETCS MHOXECTBEHHOCTb MCTOYHU-
KOB U CKJIOHHOCTb K PeUVANBUPOBAHUIO.

JduarHoctmka appo3nOHHbIX KPOBOTEYEHUI
yaule BCEro He npeacrtaBfAseT 3aTpygHEeHU.
OHM MOryT NPosABAATLCSA Kak BHEWHVMU (KPO-
BOTEYEHME M3 pPaHbl B 30HE CTOSAHUS OpPEHa-
Xen), Tak U BHYTPEHHUMUK (eCnn KPpOBOTEYEHME
MPOUCXOANT B MOJNIOCTb KUCTbI, Apuaexalinmn
MOJbIM OpraH u T.n.) npmudHakammn. O4eHb BaXHO
YCTaHOBUTb UCTOYHMK KPOBOTEYEHMS, N HANbBO-
nee nMHGOpPMaTUBHBIM METOLOM AMArHOCTUKMU
B 93TOM Cllyyae ¢BAseTcs aHruorpadpwums.
TpaHckaTteTepHas apTepuanbHaa ambonunsa-
LMS TaKKe MOXET SIBNATbCS OCHOBHbIM 3Tarnom
JnledyeHms 60NbHOrO, HAaXOAALWErocs B KpUTnye-
CKOM COCTOSIHUM B CBSI3U C KPOBOTEYEHMEM (5).

Mpn aTom ocoboe BHUMaHWEe crnepyeTt 06-
paTnuTb Ha MEXCUCTEMHbIE apTepuasbHbie
aHaCTOMO3bl apTepuii OPIOLLHOM NOA0CTU, NO-
CKOJIbKY OHM B 3aBUCUMOCTU OT CTEMNEHU pas-
BUTOCTU MOTYT CNYXWUTb KaKk UCTOYHUKOM KOJI-
narepasibHOro KpoBOCHaGXEHMSA TOro NN UHO-
ro opraHa GpoLLIHOM NOSIOCTK, cnacaloLmMM ero
OT HEKPO3a Npm aMB0NMN3aUMN UCTOYHMKA KPO-
BOTEYEHUS, TaK U NPUYNHON HESIDDEKTUBHOCTI
NEepPBUYHOIro 3HA0BACKYSIPHOIrO remocTasa.

AHACTOMO3bl HENAPHbIX apTEPUN OPIOLLHOM
nonoctn (Jlyxa 4., 1973):

1. MNepegHaa nomxenyaooyHo-aBeHaauaTu-
nepcTtHaa ayra (puc. 3, 16 n 23).

2. 3agHaa  nooXxenygoyHo-AaBeHaguatu-
nepctHaa ayra (puc. 3, 151 22).

3. 3agHaa nogxenygoyHas apTepus MOXeT
aHacTamMo3MpoBaTh C BETBAMMU NOLKENYO0YHO-
OBEHaALATUNEPCTHbIX Ayr. 3a CHET aHAaCTOMO-

30B, 00pa30BaHHbIX MESIKUMW apTEPUSMN NOL4-
XXEeNyA04YHOM XeNesbl, BO3SHMKAOT aHAaCTOMOS3bI
MexXay CENe3eHOYHOW W XXEeNyooyHO-ABeHan-
LaTMNepCcTHOM apTepusamMm (cm. puc. 2, 18).

4. B obnactn manow u 60nbLLIOW KPUBU3SHbI
Xenyaka 3a CHET BEPXHEN U HUXKHEW apTepu-
anbHbIX Oyr xenygka obecneymBaloTcs MNocTo-
SIHHblE aHaCTOMO3bl MeXy JIEBOW Xenynou-
HOW 1 COOCTBEHHOI NeYEeHOYHON, Mexay cene-
3E€HOYHOMN U XenyooyHo-ABeHaaLaTunepCcTHON
aptepusamMmun. BO3MOXHO TakxXe Hanmyve aHa-
CTOMOS30B apTepui nuieBoaa C NEBOM HUX-
HeW apTepuen gnadparmo.

5. Ob6pa3yioTca aHAaCTOMO3bl MeXay OT-
OeNbHbIMY apTepusMu M B BOPOTaxX MNedeHu
(Mexay cobCTBEHHOW NEYEHOYHOW U Xenyaoy-
HO-OBEeHaauaTUNEPCTHON apTepusMm  Un
COOCTBEHHOW Ne4YeHOo4YHOM 1 npaBon nobaBoy-
HON NEeYEHOYHOMN apTepusamn).

6. Ayra PuonaHa oObeauHsAeT BepXHIO
M HWXHIOK OpbhKEEYHblE apTepun nocpen-
CTBOM CpefHel n neBow apTepuin 060004HOM
KNWKN. BO3MOXHOCTb YBENUYEHUSA OMamMeTpa
aoyrn PuonaHa BO3HUMKaET B Cliydae HepgocTta-
TOYHOCTW HUXHEWN BPbIKEEYHOM apTepun, Kor-
[a KpoBoobOpalleHMe OCyLLECTBASETCS 3a CHET
cpenHeinn aptepun 060404HON Kuwku (I Tmn).
Ecnun cyxxaeTcs BepxHsia OpbibkeeyHas apTepus,
TO BO3HMKaeT obpaTHbIi Tok kpoBu (Il Tun).
Ecnn aHacTOMO3bl Mexay cpenHen mn feBon
apTepuamMmn 060404HOM KNLIKM HEAOCTATOYHbI,
TO UX MOXHO PYHKLMOHANIbHO paccMaTpuBaTth
Kak KOHe4YHble apTepumn (puc. 3, 26).

7. Takxke BO3MOXHO OBHapyXeHue aptepu-
a/lbHOro aHacToOMO3a MeXay HUXHeN Bpbixe-
€4HOW N ceneseHo4YHo apTepusmMmm BONNU3U OT
neBoro na3rnda od6oao4Hom knwku (puc. 3, 30).

8. B HekoTOpbIX crydyasax MOXeT OblTb Hal-
[eH aHaCTOMO3 MexX/y NpaBoin 3aHEN MeXpe-
OepHol apTepuel n apTepuein NoaB3a0LLHON U
TOJICTONM KULLKK, a Takoke MeXay MOSACHUYHBIMU
apTepusMn 1 npaBoi aptepuein 060004HOM
KULLKN WU cene3eHo4YHon apTepuen. MoxeTt
BO3HMKATb aHACTOMO3 MEXAY HUXKHEN apTepu-
en pnadparmbl U YPEBHLIM CTBOJIOM.

MokasaHusa Kk aHruorpadpumn

0O606Laa nmvetoLwmecs nMTepaTypHble AaH-
Hble (6) 1 HaLl OMbIT, MOXHO BblAENUTb Cneay-
lowme nokasaHus K aHrmorpadumm cocynoB
OpIOLLHOM NoNoCTU:

1) mMaccumBHOE KpOBOTeYeHue (rnepenviea-
HMe 4 003 3pUTPOoLUTapPHON B3Becu M bonee
B TeyeHne 24 4) nnm KnnmHn4eckas kKaptmHa re-
MOpParnyeckoro LokKa;

MeTtononornyeckme ocobeHHOCT aMOON3aLnmn HeBapUnKO3HOIro KpoBoTe4YeHus
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2) peumamB KPOBOTEYEHUSA N3 BEPXHUX OT-
LENOB XXENYyAOYHO-KNLLIEYHOro TpakTa Mnocre
3HO0CKOMMYECKOro remMocTasa;

3) peunamBumpyloLLEE KPOBOTEYEHME NOCNE
MOJIOCTHOM ornepaumn.

B uenowm, yem 6onee remogMHaMmM4ECKM He-
CcTabuneH NnaumeHT, TEM BblLLE BEPOSATHOCTb Bbl-
ABNEHNS aHrmorpaduyeckmx npu3HakoB NCTOY-
HMKa KpoBOTeYeHud. Psag aBTOpPOB uccnenosa-
HUA CXOAATCS BO MHEHWUW, 4YTO Y MaLUMNEHTOB
BbICOKOIO XMPYpruyeckoro pucka npu 6esyc-
MELIHOM 3HA0CKOMNYECKOM remMocTase BTOPbIM
aTanoM Oo0skKeH OblTb PAaCCMOTPEH BOMpPoc 06
amM0bonM3aumm NCTOYHMKA KpoBOTEeYEHUS (7).

AHrvorpadunyeckme npuaHaky KpOBOTEYe-
Hus (6):

1. Mpambie:

— 9KCTpaBasauus KOHTPACTHOrO BELLECTBA.

2. KocBeHHbIE:

— rynepBacKynapusauys UCCneayemMon 30Hbl;

— pervoHapHbI apTepuasbHbli cnasw;

— peskas nepekanmbpoBka COCya0B UM UX
OKKJIO3US;

— paHHUN BEHO3HbI COPOC KOHTPACTHOro
BELLECTBA;

— aHeBpM3MAaTUYECKOE pacCLUMPEHME COCY-
0OB.

NMpoTuBonokaszaHnsa K aHruorpadpum

n ambonusauun

B HacTosiLee BpemMsi abCONMOTHbLIX MPOTUBO-
MoKasaHui K BbINOJSIHEHUIO aHrMorpadum 1 am-
60mM3aumr cocyamcToro pycna HeT, MOCKOJIbKY
3HA0BACKYJISIPHbBIA FEMOCTa3 MOXET HE MMETb
anbTepHaTMBbl OJ11 OCTAHOBKM >XU3HEYrpo-
Xarowlero kposoteydeHmsa. OTHOCUTENbHbIE MPO-
TVUBOMOKAa3aHMs BKJIIOYAIOT MNOYEYHY0 HegoCTa-
TOYHOCTb, AJJIEPIUI0 HA NMPUMEHSEMbIN PEHTIEe-
HOKOHTPACTHbIN NpenapaT U HE NOAOaI0LLYIOCS
Koppekumn koarynonatmio. CywecTByeT NoBbI-
LLEHHbIV PUCK MHMapKTa Xenyaka nnv gpeHas-
LaTUNEepCTHOW KMLLUKM nocfie ambonotepanun
Yy NMauueHToB C MNpeaLllecTByolLer 0bLMpHON
onepaumen Ha BEPXHUX OTaenax Xenyngo4yHo-
KMLIEYHOro TpakTa unu pagnotepanuven (8).

MeToauka ambonusauumn

Koppekums koarynasumoHHbIX

paccTpovicTs

KoarynonaTvm oTpnuaTesibHO BJIMAET Ha 4Ya-
CTOTY ycnexa amMbonusauun C yBEeUYEHUEM
Konmn4yecTBa peunamBoB KPOBOTEeYEeHUA, KOTO-
poe konebnetca ot 2,9 no 19,6% (2, 9-11).
EcTb cunbHas Koppensaumsa mexay koarynona-
TNEen, KIMHNYEeCKON Heyaa4Yen u CMEePTHOCTLIO
nocne ambonm3auun. KpariHe BaXHO ucnpa-

BUTb Jilo6Oe HapyleHne CBEPTbIBAEMOCTHU
KpoBM nepepn amMbonuaaumnen, NocKosbky agd-
dEKTVUBHOCTb Onepaunm U OCJIOXHEHUST 3aBU-
CSIT HE TOJIbKO OT TEXHMYECKM yCneLHon amMb0-
nnM3aumm, HO 1 OT CMOCOBHOCTU CUCTEMBI KOa-
rynsauum obpasoBbiBaTb KPOBSAHOW CrycTOK B
LeneBoM permoHe. HeobxooMMo MPUIOXUTL
BCE yCunus Ansd mcnpasneHus koarynonatum
He TONbKO Mnepen npoueaypon, HO Takxe BO
BpeMS 1 rnocne BmelwlaTenbcTea (12).

Hcnonb3oBaHue

SHAOCKOMUYECKOM HaBuraumm

B nacTosiee Bpema ona 3pPpekTrBHOro
aHrorpaduyeckoro BbISBEHMS 0oKamM3aunum
MCTOYHMKA, MUTAIOWEro0 KPOBOTOYALLYIO S3BY,
MapkmMpoBKa METaJUIMYECKOM KIMUMCOW nocne
3HAOO0CKOMMYECKOro remMocTtasa CyLIECTBEHHO
obneryaeTt 3agavy No rMOMCKY UCTOYHMKA KPO-
BoTe4veHus (2, 13). CynepcenekTuBHas aHrmo-
rpadusa ¢ NPULENOM Ha KNUNCY MMeeT B6osbLue
LLIAHCOB BbISIBUTb 3KCTpaBasaunto, 4To 3Ha4u-
TeNbHO NOBbIWAET 3PPEKTUBHOCTb NMpoLeny-

pbl.

AHrnorpaguyeckasi TexHv1Ka

PasHoob6pasHble MHTPOObLIOCEPLI U Cenek-
TUBHblE KaTeTepbl HEOOMbLIOro AnamMeTpa Uc-
MOMb3yKTCA 019 KaTeTepu3aumm Bucugpanb-
HbiX BeTBel. MNpn paboTe yepe3 GenpeHHbIn
[OoCTyn Hambonee LWMPOKO MCMNOJSIb3yeEMbIMU
KOHpUrypaumammn katetepoB sasnstoTca C-1,
C-2, JR4, Sim-1; npu ny4eBOM (JIOKTEBOM, Mne-
yeBoM) moctyne MP-A1, Ver gnnHon 125 cm,
6e3 60KOBbIX OTBEPCTUM (NpY BBEOEHNN 3MOO-
NM3npyloLLEero matepmana B katetep ¢ 60ko-
BbIMW OTBEPCTUAMU BO3MOXHA 06Typaumsa oc-
HOBHOrO NpoceeTa), anametTpom 4 nnn 5 F

Mocne nyHKUMM apTepun, NCNOSIb3YEMON
B KQ4eCTBE COCYyOMCTOro AOCTyrna 1 NOCTaHOB-
KM UHTpoOAbiocepa, 4yepesd kateTep Pig 5 wnnm
6 F npoBoaunTcs 6ptouHas aoptorpadus c 06b-
€MOM BBOAMMOIO PEHTITEHOKOHTPACTHOrO Be-
wectea 40 mn 1 ckopocTbio 20 mn/c, 4TOObI
OUEHUTb MHAVUBUAYAJbHbIA BApUaHT aHaToOMUN
OTXOXOEHUNS BUCLEPasibHbIX BETBEN U BbISBUTb
3KCTpaBasauuio KOHTpacTa.

Mpn KPOBOTEYEHNU U3 BEPXHUX OTAENOB Xe-
JNIyO04YHO-KULLIEYHOIO TpakTa 06sa3aTefibHO chne-
OYEeT BbIMOJIHATb ANAarHOCTUYECKYIO aHruorpa-
dUI0 YPEBHOIO CTBOJIA N BEPXHEN OpbIXKEeEYHOWN
apTepun. [Npexae BCEro BbIMOMHAT aHrmorpa-
duio apTepun NpeanonaraeMoro UCTOYHUKA
KPOBOTEYEHUS, OCHOBAaHHOM Ha pe3yfbrarax
npeasigyuien aHrmorpadmm nnm 3HO0CKONuK,
yalle BCero And KpPOBOTEYEHUS U3 BEPXHUX
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OTAENIOB XEeNyoo4YHO-KMULWEYHOro Tpakra uc-
TOYHVUKOM KPOBOTEYEHUSA ABNSETCS >XEyaou-
HO-ABeHaauaTunepcTHas apTepus uan nesas
XenygoyHaa aptepus (2).

AHrvorpadua no3BoOSIgEeT OXapakTepuso-
BaTb NOpaXxeHue, OLEHUTb HalM4yne aHaToMu-
YEeCKUX UBMEHEHMN N BU3yanmn3npoBaTb 3HA4U-
MOCTb COCYOMUCTON CeTU. Takke O4eHb BaXHO
MO BO3MOXHOCTM UCMNOJIb30BaTb OOCTAaTOYHOE
KOJIMYEeCTBO KOHTpAacTa C BbICOKOW CKOPOCTbIO
nHbekumm (30 M Co CKOPOCTLIO 7 MJ1/C B YPEB-
HOM CTBOJIE U BEPXHEN OPbIKEEYHOW apTepun)
(2, 14). bonee pnuTenbHass UHLEKLINS UM UC-
Mosib30BaHME aHrmorpadun yrnekmcaoro rasa
TakXKe MOXET yJy4llnNTb YyBCTBUTENBLHOCTb AN
HeboNbLNX KpoBOTedYeHul. Mcnonb3oBaHue
HUTPOMMMLEPVHA N OPYrMxX Ba3ogunatatopoB
aBngeTcd BecbMa 3OPEKTUBHBIM ONA OMarHO-
CTUKU KPOBOTEYEHUHA, HO MPUN 3TOM KpanHe He
peKkoMeHO0BaHO K NMPUMEHEHMIO A1 MaLEeHTOB
C KPOBOTEYEHMEM BBUAY 3HAYMUTESIBHOIO YyXy[-
LLIEHUS NPOrHO3a npu nx npumMeHeHun (15).

Bbibop AnarHOCTUHYECKOro kKaretepa

Y GONbHbIX C OCTPbIM XENyA04YHO-KULLIEY-
HbIM KPOBOTEYEHMEM N3 BEPXHUX OTOENOB
rnocne OTKPbITbIX onepauuin Ha GPIOLLIHON MNo-
NOCTU, NpU KOTOPLIX MPOXOAWIO BblOeNeHne
N CKENeTnpoBaHME YPEBHOIO CTBOMIA U BEPX-
Hel BpbIKeeyYHOM apTepun, OCTYNOM Bbibopa
0§ KaTeTepHOW apTepuanbHOW ambonmaaumu,
Mo HallemMy MHEHMUIO, ABJISETCS JiydeBasd WUin
JNlIoKTEBas apTepus.

Mpwn BbINOSHEHMX 3MOOAN3aLNM N3 NTYHEBO-
ro OOCTyrna Ha racTtpofyofeHanbHOW apTepun
N BETBAX BEPXHEN BpbIKEEeYHOW apTeEPUN Mbl
yaule BCEro MCcnoab3oBann OBYXKOMMOHEHT-
Hbl€ TeNEeckKonMyeckue rMmapoduibHble KaTeTe-
pbl Chaperon (Microvention Inc., CLWA) 5F
c aHrynauyen MP2/VTR npu yCnoBuy Haxox-
OEHNST HAPY>KHOIO KateTepa B YCTbE YPEBHOIO
CTBOJ1IA UNN YCTbE BepPXHel BpbiXkeeyHoln apTe-
puUKn, 4TO 3HAYUTESIbHO YNyyllaeT yrnpasnse-
MOCTb BHYTPEHHEro karetepa, a npm umrnaaH-
Taumm cnupanen gnga ambéonusauun pgenaet
cuctemy 6onee yCTomumBom K Murpauum cnu-
panen n cucTemMbl LOCTaBKMN U3 LLENEBOW 30HbI.
Mocne cynepcenekTMBHOM ambonnaaumm Mc-
TOYHMKA KPOBOTEYEHUs A[s4a aHruorpadpum-
4ECKOro KOHTpons 3(pPeKTUBHOCTU KaTeTep
DOJKeH OblTb CMELLEH NMPOKCUMasIbHEE U Bbl-
BEOEH B OCHOBHYIO BETBb PAOOM C YCTbEM
aMb0oNM3nNpoBaHHON LEeNeBor apTepun ans
npenoTBpaLLeHNs pPasMbiBaHUS, CMELLEHUS
ambonursaTa 1 napagokcasnbHoin ambonun.

SOMm60om3aums npu oTCyTCTBUN

aKTUBHOIrO KPOBOTEYEHMS

OMnupuyeckasa nnm cnenasi ambonmsaums
npoTmeopednBa. MNMoCKoNbKy MaCCUBHOE KpO-
BOTEYEHME HYaCTO HOCUT NPEepbLIBUCTLIN Xapak-
Tep, OONLLIMHCTBO MUccnegoBaTenen npuoep-
XMBAKTCA TaKTUKM 3MOONM3aLUUM UCXOas U3
pe3ynbTaTtoB 3HAOCKOMUYECKMX NCCEenOBAHUN
Jaxe B cuTyaumsx, korga npu aHrmorpadum He
onpenensieTcs aKkcTpaBasaumsi KOHTPACTHOro
BellecTBa (2, 3, 13, 16). Ewe B 1963 r. rpynna
nccneposartenen Bo mase ¢ Nusbaum B cepun
ONbITOB OMpeaenunun, 4To NpmM3Hak napasasa-
LM KOHTPACTHOrO BELLECTBa M3 cocyda npwu
aHruorpadum BbISBNSETCHA, Korga CKOPOCTb
KpoBoTedyeHusa He meHee 0,5 Mn/MUH. BHyTpu-
aptepuanbHoe BBegeHue CO, ana amarHoc-
TUKM KPOBOTEYEHUI >XEeNyaoyHO-KMLLEYHOro
TpakTa MOXET YBENNYUTb YYBCTBUTENIbHOCTb
n adpdpekTnBHOCTb amMbonunsaumm 3a c4eT 60-
fiee TOYHON BepundurKaumm UCTOYHMKA KPOBO-
TeyeHus, HO ans 6onee TOYHOW OLLEHKM BO3-
MOXHOCTEW AaHHOW MeToAMKN TpebyloTca Ho-
Bble UCC/ief0oBaHuUS.

AHrmnorpadpuyeckasa Bepudpukaums UCTOY-
HMKA KPOBOTEYEHUNSI UMEET JIOXKHOHEraTUBHbIN
pesynbrat B 38% (17).

MeTon, cnenot ambonus3aumm o Cux nop
BbI3bIBAET CMNOPbLI Cpean cneunanncToB, HO No-
cne 3HOO0CKOMUYEeCKOoM Bu3yanmaaumy WUCTOY-
HMKa KPOBOTEYEHMS N NONbITKM FEMOCTasa, Kak
npaBwao, OCTalTCS MapKepbl, KOTOpPbIE MNpw
OTCYTCTBUM 3KCTpaBazaumm npu aHrunorpadum
MOMOratoT NOKaNM30BaTb MICTOUYHUK. DTOT METOL,
MOXET MCMNOoSIb30BATbCA HE TONbKO B 06nactu
Xenyoo4yHo-ABeHaoLaTUNEepPCcTHON apTepun,
HO 1 B IEBOW XENYO04YHOM apTeEpPUn, MOTOMY HYTO
NieBast XXenyao4Has v xxenyno4yHo-gBeHaauaTu-
nepcTHasa apTepuun SBASIOTCS MPUYUHOW KPO-
BoTeueHun ot 80 0o 90% B BepxHeM oTaene
XEenyaoyHO-KMLLEYHOro TpakTa (2, 3).

M3-3a xopowero konnarepasbHOro KpoBoO-
Toka nocne amM60M3auvM BOSMOXEH peLnanB
KPOBOTEYEHMS, ONS NpPeaoTBpaLLEHNs KOTO-
pOro Heob6XOAMMO BbIMOAHATL aHrnorpaduio
OCHOBHbIX Konnatepanei. Npu BbiIgBNEHUN HA
KOHTPOJIbHbIX CbEMKaXxX afgekBaTHOM nepdysnmn
30HbI 3MO0M3aumMm 3a cHeT 0OXOAHbIX aHACTO-
MO30B He0b6XxoaMMO oBecneynTb NpekpaLleHme
BCero nputoka. dmbonnsaumsa B 3TOM cllydae
[OJKHA HayMHaTbCA Kak MOXHO AucTallbHee,
4yTOObI NPEAOTBPATUTL PELUMOMB KPOBOTEHEHNS
M3 NpaBol Xenyaoo4HO-CanbHUKOBOW U BepX-
HEeW NooXXenyoo4yHO-ABeHaauaTunepcTHOW ap-
Tepuii, a 3aTemM nepenT 6onee NPoKCUMasnbHO
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3ako4yeHne

BbinonHeHne ambonmsauuy npu HeBapw-
KO3HOM KPOBOTEYEHUW U3 BEPXHUX OTAENOB
XeNnyago4HO-KULLIEYHOro TpakTa mMasioTpaBma-
TUYHO U 3PDEKTUBHO, OCOOEHHO Yy BOJIbHbIX
C BbIPpa>X€HHOM KOMOPOUAHOCTbIO, B MOXMIIOM U
CTap4yeckom BO3pacTe, roclfie paHee nepeHe-
CEHHbIX OTKPbITbIX Onepauuii, ¢ BbICOKUM aHe-

Introduction

Non-variceal upper gastrointestinal bleed-
ing remains a serious problem due to its signifi-
cant morbidity and mortality, with approximate-
ly half of all cases of upper gastrointestinal
bleeding caused by gastric and duodenal ul-
cers [0,2]. In Russia, peptic ulcer affects about
1.7-5% of the population (Maystrenko N.A. et
al., 2003; Lobankov V.M., 2005; Afendulov S. A.
et al., 2006). At the same time, the number of
patients with ulcerative bleeding is continuously
increasing and constitutes 90-103 per 100,000
adults per year (Borisov A.E., et al., 2002;
Pantsyrev Yu.M., et al., 2003). It should be
noted that the efficacy of endoscopic hemosta-
sisis achieved in the absolute majority of cases,
but in case of recurrent bleeding the mortality
rate can vary from 5% to 10% due to severe co-
morbidity, elderly age, and massive blood loss
[0]. The transcatheter arterial embolization in
the upper gastrointestinal tract above the Treitz
ligament can be widely and safely used by en-
dovascular surgeons. Due to the large number
of arterial anastomoses between the branches
of the celiac trunk and the upper mesenteric
artery, the probability of necrosis of the gastro-
intestinal wall is extremely low when the embo-
lization material is chosen correctly.

However, there are a number of methodo-
logical features that can affect the success of
treatment for gastrointestinal bleeding, and
knowledge of these features will allow to avoid
many problems and complications. Moreover,
it should be noted that the knowledge of ana-
tomical types of the abdominal arteries is criti-
cal for successful intervention.

Anatomy

Diagnostic angiography of upper gastroin-
testinal bleeding is simple and based on the
anatomy of the celiac artery [3]. Figure 1 shows
types of the celiac artery branching (Luzha D.,
1973).

The left gastric artery originates from the
celiac trunk and in 6% of cases originates di-

cTesnonorndecknum puckom. Onepaumsa amoo-
nm3auun  BocnpousBognma un adpdekTruBHaA
B pykKax NoaroTOBIEHHOrO cneumanucTa npu
HanMuYMM HeobXoAMMOro KMMyLlecTBa W pac-
xogHoro matepuana. lNMoaxonbl K BolOOpy Tak-
TUKKU aMBoNM3aumm MorytT pa3HuUTbCS B 3aBU-
CUMOCTM OT JloKanu3aumm NCTOYHMKA KPpOBOTE-
YEHWS 1 HAMM4YKMSA KonnlatepasibHOro KPOBOTOKA.

rectly from the aorta. Passing along the lesser
curvature, the left gastric artery forms an arte-
rial arch with the right gastric artery. The artery
supplies the blood to a larger area of the upper
two-thirds of the stomach as compared to the
branches of the left gastroomental artery which
come here from the greater curvature of stom-
ach. The anastomoses of the left gastric artery
are mainly formed by the esophageal branch-
es and short gastric branches. Behind the
stomach, the left gastric artery forms anasto-
moses with the terminal branches of the left
gastroomental artery [3] (Fig. 2). The right
gastric artery is usually a small artery that
originates from the left or common hepatic
artery, but it is rarely visualized via the angiog-
raphy. The remaining part of the stomach and
duodenum are supplied with blood by branch-
es of the gastro-duodenal artery (Fig. 2). The
superior mesenteric artery participates in the
blood supply of a part of the duodenum, main-
ly through the pancreaticoduodenal artery and
its anastomoses, which are important as ves-
sels providing collateral blood flow and pre-
venting necrosis of the gastric and duodenal
wall after embolization of the distal branches
of the gastroduodenal artery; however, they
can be a source of recurrent bleeding after
initial endovascular hemostasis (Fig.3).
Individual vascular anatomy of the patient, de-
velopment and topography of vascular collat-
erals should always be taken into considera-
tion for determination of the target vessel for
embolization in treatment of upper gastroin-
testinal bleeding [3].

Arrosive hemorrhage

as a complication of pancreatitis

Arrosive hemorrhage is one of the most life-
threatening complications of acute pancreati-
tis. The sources of arrosive hemorrhage, as a
rule, are the following arteries: branches of the
celiac trunk, the superior mesenteric artery and
the splenic artery. The hemorrhages can also
occur from the intraorganic vessels of the pan-
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Figure 1. Types of origin and branching of the celiac trunk and their prevalence (Luzha D., 1973).

1 — Aorta; 2-7 — Various types of the celiac trunk branching; 8 — Common hepatic artery; 9 — Right branch of the proper
hepatic artery; 10 — Left branch of the proper hepatic artery; 11 — Splenic artery; 12 — Left gastric artery; 13 — Superior
mesenteric artery. Adachi (1928) described 6 types of the celiac trunk branching [3]:

|. Hepatogastrosplenic or celiac trunk — 73-90%.
Il. Hepatosplenic trunk — 7.5%.

Ill. Hepatosplenomesenteric trunk — 1.2%.

IV. Coeliacomesenteric trunk — 1.3%.

V. Gastrosplenic trunk and hepatomesenteric trunk — 0.4%.

VI. Gastrosplenic trunk — 2—-4%.

Figure 2. Main branches of the celiac
trunk (schematic blood supply of the
pancreas) (Luzha D., 1973).

1 - liver; 2 — spleen; 3 — duodenum;
4 — aorta; 5 — common iliac artery;
6 — celiac trunk; 7 — common hepatic
artery; 8 — right branch of the proper
hepatic artery; 9 — left branch of the
common hepatic artery; 10 - right
gastric artery; 11 — gastroduodenal
artery; 12 - posterior duodenal
artery; 183. supraduodenal artery;
14 - right gastroomental artery;
15 - splenic artery; 16 — caudal
pancreatic artery; 17 — branches of
the splenic artery; 18 — dorsal artery
of the pancreas; 19 - left gastro-
omental artery; 20 — left gastric artery;
21. upper mesenteric artery; 22 —
inferior pancreaticoduodenal artery;
23 - pancreaticoduodenal arch.

creas and arteries of the left diaphragmatic
cupula. In a significant number of patients they
are combined with pancreatic or gastrointesti-
nal fistulas. The multiplicity of sources and ten-
dency to recurrence are common for all arro-
sive hemorrhages.

It is often not difficult to diagnose arrosive
hemorrhages. They can manifest by both exter-
nal (bleeding from the wound in the area of

drainage placement) and internal (if the bleed-
ing occurs in the cystic cavity, adjacent hollow
organ, etc.) signs. It is very important to deter-
mine the source of bleeding, and, in this case,
angiography is the most informative diagnostic
method. Transcatheter arterial embolization
can also be the main treatment stage for a pa-
tient who is in a critical condition caused by
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In this case, special attention should be paid
to intersystem arterial anastomoses of the ab-
dominal arteries, since depending on the de-
gree of their development, they can be both
a source of collateral blood supply to a specific
abdominal organ, saving it from necrosis when
the source of bleeding is embolized, as well as
a cause of inefficacy of initial endovascular he-
mostasis.

Anastomoses of unpaired abdominal arter-
ies (Luzha D., 1973)

1. Anterior pancreaticoduodenal arch (Figs.
3/16 n 23).

2. Posterior pancreaticoduodenal arch (Figs.
3/15 and 22).

3. The posterior pancreatic artery can form
anastomoses with branches of the pancreati-
coduodenal arches. The anastomoses between
the splenic and gastroduodenal arteries are
formed due to anastomoses between the small
arteries of the pancreas (Fig. 2/18).

4. The superior and inferior arterial arches of
the stomach in the area of lesser and greater
curvatures form permanent anastomoses be-
tween the left gastric artery and proper hepatic
artery, between the splenic artery and gas-
troduodenal artery. Moreover, the esophageal
arteries may also form anastomoses with the
left inferior diaphragmatic artery.

Figure 3. The most common collaterals
between the unpaired abdominal arteries
(Luzha D., 1973).

1 - liver; 2 — spleen; 3 — descending
colon; 4 — rectum; 5 — abdominal aorta;
6 — common iliac artery; 7 — external iliac
artery; 8 — internal iliac artery; 9 — internal
pudendal artery; 10 - inferior rectal
artery; 11 — celiac trunk; 12 — common
hepatic artery; 13 — proper hepatic artery;
14 - gastroduodenal artery; 15 -
posterior duodenal artery; 16 — superior
duodenal artery; 17 — left gastric artery;
18 - splenic artery; 19 — anastomosis
between the splenic artery and the middle
colic artery; 20 — superior mesenteric
artery; 21 — inferior pancreaticoduodenal
artery; 22 - posterior branch; 23 -
anterior branch; 24 — middle colic artery;
25 - right colic artery; 26 — anastomosis
between the middle colic artery and left
colic artery; 27 - inferior mesenteric
artery; 28 — left colic artery; 29 — superior
rectal artery; 30 — anastomosis between
the superior and inferior rectal arteries.

5. There are anastomoses between the spe-
cific arteries in the porta hepatis (between the
proper hepatic artery and gastroduodenal ar-
tery or the proper hepatic artery and right axil-
lary hepatic artery).

6. The Riolan arc connects the superior and
inferior mesenteric arteries via the middle and
left colonic arteries. The Riolan arc diameter
may be enlarged in the case of insufficiency
of the inferior mesenteric artery, when blood
is supplied via the middle colonic artery (type l).
If the superior mesenteric artery is stenosed,
the reverse blood flow occurs (type Il). If the
anastomoses between the middle and left co-
lonic arteries are insufficient, they can be func-
tionally considered as the terminal arteries
(Fig. 3/26).

7. The arterial anastomosis between the in-
ferior mesenteric artery and splenic artery can
also be detected near the left colonic flexure
(Fig. 3/30).

8. In some cases, the anastomoses between
the right posterior intercostal artery and iliac/
colonic artery as well as between the lumbar
arteries and the right colonic artery or the
splenic artery can be detected. The anastomo-
sis between the inferior diaphragmatic artery
and the celiac trunk may occur.
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Indications for angiography

Summarizing the available literature data [5]
and our experience, the indications for abdom-
inal angiography are as follows:

1) massive bleeding (transfusion of 4 doses
of erythrocyte suspension or more within
24 hours) or clinical manifestation of hemor-
rhagic shock;

2) recurrent upper gastrointestinal bleeding
after endoscopic hemostasis;

3) recurrent bleeding after abdominal sur-
gery.

In general, when the patient is more hemo-
dynamically unstable, the probability to detect
angiographic signs of the source of bleeding is
higher. A number of investigators agree on this
point that in patients at high surgical risk after
unsuccessful endoscopic hemostasis, the em-
bolization of the bleeding source should be
considered as the second step [7].

Angiographic signs of bleeding [5]:

1. Direct

1.1. Extravasation of the contrast medium.

2. Indirect

2.1. Hypervascularization of the study area.

2.2. Regional arterial spasm.

2.3. Pronounced vessel recalibration or their
occlusion.

2.4. Early venous shunt of the contrast me-
dium.

2.5. Aneurismal dilatation of the vessels.

Contraindications for angiography

and embolization

Currently, there are no absolute contraindi-
cations for angiography and vascular emboliza-
tion, because endovascular hemostasis may
not have an alternative for stopping the life-
threatening bleeding. Relative contraindica-
tions include renal failure, allergy to used con-
trast medium, and non-correctable coagulopa-
thy. There is an increased risk of gastric or
duodenal infarction after embolotherapy in pa-
tients with a history of major upper gastrointes-
tinal surgery or radiotherapy [7].

The embolization technique

Correction of coagulation disorders

Coagulopathy negatively affects the suc-
cessful embolization rate with an increase in the
number of bleeding recurrences varying from
2.9% to 19.6% [2,9,10,11]. There is a strong
correlation between coagulopathy, clinical fail-
ure, and mortality after embolization. It is ex-
tremely important to correct any coagulation
disorder before embolization, since the efficacy

of the surgery and complications depend not
only on the technically successful embolization,
but also on the ability of the coagulation system
to form a blood clot in the target area. Every ef-
fort should be made to correct coagulopathy
not only before the procedure, but also during
and after the intervention [12].

The use of endoscopic navigation

Currently, for effective angiographic detec-
tion of the source of the blood supply to the
bleeding ulcer, marking with a metal clip after
endoscopic hemostasis significantly facilitates
the finding of the bleeding source [2,13].
Superselective angiography aimed at a clip is
more likely to detect extravasation which sig-
nificantly increases the efficacy of the interven-
tion.

Angiographic technique

For catheterization of the visceral branches,
a variety of sheaths and selective catheters of
small diameter are used. The most widely used
configurations of catheters are as follows: in
case of femoral access — C-1, C-2, JR4, Sim-1;
in case of radial (ulnar, brachial) access — MP-
A1, Ver 125 cm, w/o side holes (when emboliz-
ing material is inserted into a catheter with side
holes, the main lumen may be occluded) with 4
or 5 F diameter.

When the artery used as a vascular access is
punctured and the sheath is placed, an ab-
dominal aortography is performed through the
catheter Pig 5 F or 6 F with injection of 40 mL of
contrast medium at a speed of 20 mL/sec to
assess the individual anatomy of the visceral
arteries and to detect extravasation of the con-
trast medium.

In case of upper gastrointestinal bleeding, it
is necessary to perform diagnostic angiogra-
phy of the celiac trunk and the superior mesen-
teric artery. Primarily, angiography of the artery
which is a presumed source of bleeding is per-
formed based on the results of previous angi-
ography or endoscopy results. The gastroduo-
denal artery or the left gastric artery are most
commonly the source of upper gastrointestinal
bleeding [2].

Angiography allows to characterize the le-
sion, assess the anatomical changes and visu-
alize the significance of the vascular bed.
Moreover, it is very important to use as much
contrast medium as possible with a high injec-
tion rate (30 mL at a rate of 7 mL/sec in the
celiac trunk and superior mesenteric artery)
[2,14]. Longer injection or carbon dioxide an-
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giography can also improve sensitivity for
small hemorrhages. Nitroglycerin and other
vasodilators are very effective to diagnose the
bleeding, but they are highly not recommend-
ed in patients with bleeding due to significant
deterioration of the outcome when they are
used [15].

The choice of the diagnostic catheter

In patients with acute upper gastrointestinal
bleeding after the open abdominal surgery in
whom the celiac trunk and upper mesenteric
artery were isolated and skeletization was per-
formed, the access of choice for catheter arte-
rial embolization, in our opinion, is the radial or
ulnar artery.

When the gastroduodenal artery and branch-
es of the superior mesenteric artery are embo-
lized via the radial access, we often used 2-part
telescopic hydrophilic catheters Chaperon
(Microvention Inc., USA) 5F with MP2/VTR an-
gulation, if the outer catheter is placed in the
orifice of the celiac trunk or superior mesen-
teric artery; it significantly improves managea-
bility of the internal catheter and, in case of
embolization with coils, it makes the system
more resistant to migration of coils and delivery
system from the target area. After superselec-
tive embolization of the source of bleeding, for
angiographic control of efficacy, the catheter
should be shifted proximally and introduced
into the main branch near the orifice of the em-
bolized target artery to prevent washing out and
displacement of emboli, and paradoxical em-
bolism.

Embolization in the absence

of active bleeding

Empirical or blind embolization is controver-
sial. Since massive bleeding is often intermit-
tent, most investigators adhere to embolization
tactics based on the results of endoscopic
studies even in situations where angiography
cannot detect contrast medium extravasation
[2,3,13,16]. Already in 1963, a team of investi-
gators headed by Nusbaum in a series of ex-
periments determined that paravasation of
contrast medium from a vessel is detected dur-

ing angiography if the bleeding rate is at least
0.5 mL/min. Intra-arterial injection of CO2 to
diagnose gastrointestinal bleeding can in-
crease sensitivity and efficacy of embolization
due to more accurate verification of the source
of bleeding, but further investigations are re-
quired to more accurately assess the possibili-
ties of this technique.

Angiographic verification of the source of
bleeding has a false negative result of 38%
[171].

The method of blind embolization is still con-
troversial among specialists, but after endo-
scopic visualization of the source of bleeding
and hemostasis attempt, usually there are
markers which help localize the source in the
absence of extravasation on angiography. This
method can be used not only in the area of the
gastroduodenal artery, but also in the left gas-
tric artery, because the left gastric artery and
the gastroduodenal artery cause upper gastro-
intestinal bleeding in 80%-90% of cases [2,3].

Due to the good collateral blood flow after
embolization, a bleeding can reoccur, and it is
necessary to perform angiography of the main
collaterals to prevent it. If adequate perfusion of
the embolization area due to the bypass shunts
is detected on the control angiography, the en-
tire blood supply should be stopped. In this
case, embolization should be as distal as pos-
sible to prevent reoccurrence of bleeding from
the right gastroomental artery and superior
pancreaticoduodenal artery and then it should
be performed more proximally [2,9,10].

Conclusion

Embolization for non-variceal upper gastro-
intestinal bleeding is minimally invasive and ef-
fective, especially in patients with severe co-
morbidity, of elderly and senile age, after previ-
ous open surgeries, and with a high anesthesia
risk. The embolization is reproducible and
effective in hands of a trained specialist if the
required equipment and consumables are avail-
able. The approaches to choosing the emboli-
zation strategy may differ depending on the
source of the bleeding and the presence of
collateral blood flow.
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HEKPOJIOI

NMamatu Hukonaa AstaHagunosuua Yuroruase

23.03.1948—-06.06.2020

Remembering Nikolay Chigoguidze
23.03.1948—-06.06.2020

6 utoHsa 2020 r. Ha 73-M roagy nocne Tsxe-
No 6ONEe3HN yLIEeN U3 XU3HU 3aMedaTesbHbIN
BpPay N yYeHbIN, APKNIA YeNnoBEK U MPUHLUNN-
aNbHbIA rpaXxdaHWH, 3aciyXeHHbln Bpady PO,
KaHOugaT MeguMuMHCKMX Hayk Hwukonan
AsTangunosud Yurormagse. OH poguncsa v Npo-
BEN LWKOJIbHble roabl B TOUNucK, nocne 4ero
noctynun Bo Il MOJITMW nmexnn H.U. Mupo-
roea, KOTopbIv okoH4YMNA B 1972 1. [locne OKoH-
YyaHus nHcTutyta H.A. Hurormgse B TeveHue
OBYX NET CNyXunn Bpa4oM-X1Mpyprom BOEHHOro
rocnutans Ha HdanbHem BocToke. Yxe B 9Tu
roApbl y HEro NOSBMUIOCH XenaHne 3aHnMaTbCs
HE TOJIbKO NPaKTUYeCKnin BpayebHoW aeaTenb-
HOCTbIO, HO N Hay4YHO-MU300peTaTeNbCKon pa-
©0TOW, B CBA3M C 4eM OH B 1974 . nocTynun Ha
paboTty B HAM ceppeyHoO-cocyancTom xmpyp-
run umenn A.H. bakynesa AMH CCCP (B panb-
Henwem — HaumoHanbHbil MEOUUMHCKUIA UC-
cnepnoBaTesibCKMI LEEHTP CepaeyHOo-cocyau-
cTon xmpyprum umenHn A.H. bakynesa). C aTum
yuypexaeHneM CBa3aHa BCs AasibHenas npak-
TU4yeckas U HayyHas nestefnlbHOCTb Hukonas

AsTaHamnosuyda Yurornase. bygyum TanaHT-
nuBbIM ydeHuUkoM npodeccopa 0.C. lMeTpo-
CsHa, OH B COBEPLUEHCTBE OBNaaen npaktnye-
CKM BCEMW MeTogamMum aHruorpadmyeckom
OMNArHOCTUKM U NleYeHnst BPOXKAEHHbIX U Npu-
obpeTeHHbIX 3ab60NeBaHUin cepaua 1 COCyaoB
y B3pOCIbIX nauveHToB n geten. H.A. HYuro-
rmase Obln yneHoMm YdyeHoro coseta HMULL
CCX n 3aBenylolMM OTAENIEHMEM PEHTIEHO-
XNPYPrNYecKknx, aneKTpoPpuanonormyeckmnx
METOA0B MCCNEOBAHNSA N eveHna n anpoba-
LMW HOBENMLINX TexHonornnm WMHcTuTyTa KOpo-
HapHoW 1 cocyamncTon xmupyprun. B 2008 . oH
6bin yooctoeH npemun B.N. BypakoBckoro
“3a 60nbLLION NUYHBLIM BKNaO B pa3BUTUE 3HO0-
BaCKYJIIPHOW CEepAEeYHO-COCYAUCTON XUpyp-
rMm n paszpaboTky HOBbIX BbICOKOTEXHOJO-
MYHbIX MEeTOOO0B JliedeHunss O0NbHbIX C 3ab0-
neBaHuaMM cepgua m cocynos”. Hukonam
ABTaHOMIOBUY, MOXHO cKadaTb, “DOHTAHUPO-
Ban” nageamm, HarnpasseHHbIMN HA COBEPLLEH-
CTBOBaHME METOLOB AMArHOCTUKU U NeYEeHUS
cepaeyHo-cocyancTbix 3abonesaHni, a Takxe
WHCTPYMEHTapUa O/ PEHTreH3HO0BACKYNSAp-
How xmpyprun. OH aBnancs asTopom 6onee 20
OTEYECTBEHHbIX U 3apybeXXHbIX MaTeHTOB Ha
opuruHasnbHble pa3paboTku B 061aCcTn 3Kcne-
PUMEHTANIbHOW W KJIMHUYECKOM 3HAO0BACKY-
napHon xmpyprumn. o ero nHuymaTtmee Obina
co3gaHa nadopaTtopusi HOBbIX W3Oenuii oas
3HO0BACKY/IIPHON XUPYPrun, MNOCyXMBLLAs
TexXHoNorn4yeckom 6a3on akcnepmmMeHTanbHbIX
TBOpYecknx 3ambicnioB. K coxaneHuto, 6e3-
BpeMeHHasi KOH4YMHa He no3sonuia Hukonato
ABTaHOWNOBMYY OOBECTU 0O KOHLLA CBOU MHO-
rme 3agymMku.

Konnektue BO rmaee ¢ H.A. HYurormagse yno-
cToeH 30/10TON Menanv BbICTaBKM MHHOBAaLMIA
(2004 r.), MNepBoi npemunm EBponenckoro
doHOga Ona MHTEPBEHUMOHHOW pagunosiornn
(FIRE) 3a 2002 r. MM nogroToBfeHbl AECATKMN
BbICOKOKBaIM®MULMPOBAHHbIX CNELVaNNCTOB.

Nma H.A. Hurormg3e HaBe4yHO OCTaHeTCs
B MamMsATW €ro KoJner u gpysen.
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OBITUARY

The remarkable physician and researcher,
a bright-minded man and a citizen of principle,
the honored doctor of RF, the candidate of
medical sciences Mikolay Chigoguidze passed
away at the age of 72 after a severe disease on
June 6th, 2020. He was born in Tbilisi and had
spent there his school years, then he became
a student at the 3nd Moscow Medical Institute
named after Pirogov, and graduated from it
in 1972. During two years after the graduation,
N.Chigoguidze had served as a surgeon
in a military hospital at the Far East. Already
in these years, his field of interests included not
only the practical medical work, but also medi-
cal research and invention. In 1974 he took
a job with Bakoulev Institute for cardiovascular
surgery (known today as Bakoulev National
Medical Research center). From this time on,
all practical and research activities of Nikolay
Chigoguidze had been connected with this in-
stitution. Being a gifted disciple of Professor
Yuri Petrosian, he had fully mastered virtually all
the methods of angiographic diagnosis and
treatment of congenital and acquired heart
diseases in adults and children. Nikolay
Chigoguidze was the member of the Academic
Council of the Bakoulev Center and head of the
Department of endovascular, electrophysiolog-
ical research and treatment methods and of the
approbation of the new technologies of the
Institute of coronary and vascular surgery.

In 2008, he has been awarded with Bourakovsky
prize “For a great personal contribution to the
development of endovascular cardiovascular
surgery and the development of new high-
technological methods of the management
of patients with cardiovascular diseases”. One
can rightfully say that Nikolay Chigoguidze
“gushed the ideas” aimed at the perfection of
the methods of diagnosis and treatment of
cardiovascular diseases, as well as of the in-
struments for endovascular surgery. He was
the author of over 20 Russian and foreign pat-
ents for original inventions in the field of ex-
perimental and clinical endovascular surgery.
He had been the initiator of the establishment
of a laboratory of innovative products for end-
ovascular surgery, that served as a processing
base for experimental creative concepts.
Unfortunately, premature death did not allow
for the realization of many ideas of Dr. Nikolay
Chigoguidze.

The team headed by N. Chigoguidze was
awarded the Gold medal of the Exhibition of
Innovations (2004), the First Prize of FIRE
(Foundation for Interventional Radiology of
Europe) in 2002. He has taught dozens of high-
skilled specialists.

The name of Nikolay Chigoguidze will remain
for ever in the memory of his numerous col-
leagues and friends.
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BHumaHuI0 aBTOpPOB!

TpeboBaHUSA K NpeaoCTaBNAEMbIM MaTepUanam

MexayHapoaHbii XKypHan MHTEPBEHLIMOHHOW Kap-
avoaHrnonorun (MXWK) ny6nvkyeT pekoMeHOoBaH-
Hble pefakuMOHHLIM COBETOM U PELEH3EHTAMN CTaTbM
Mo BCEM acnekTaM CepaeyHO-COCYyaUCTbIX 3abonesa-
Huin. MXKUK Takke nybnukyeT Te3auchl A0KNanoB, npen-
CTaBJIEHHbIX HA Hay4HbIX Cbe3[aX, Ceccusix n KoHdpe-
peHumax, NpoBoAMMbIX No4, aruaon Poccunmckoro Hayu-
Horo O6uecTBa MHTEPBEHLMOHHBIX KapAVW0aHIMOJIOrOB.

Cratbu cregyet oTnpassiTh 10 aApecy:
Poccusa, 101000 MockBa,
CsepuykoB nep., 4. 5, MXKMK
Ten.: (495) 624 96 36. Pakc: (495) 624 67 33
E-mail: davidgi@mail.ru, elenita712@gmail.com

Pykonucu, npucnaHHbelie anga nyénmkaumm, paccma-
TPMBAKOTCS TOJSIbKO MNPU YCAOBUN, YTO OHU HE HAXOOAT-
Cs1 Ha PAaCCMOTPEHUM B APYroM n3fgaHuu, a npeacras-
JIEHHbIE B HUX JAHHblEe He onybnnkoBaHbl B IHTEpHeTe
WM He NybnukoBanuck paHee. MNpu NpUHATUM CTaTby
K nyénukaumm TpebyeTcsa NMCbMeHHas nepepada as-
Topckux npaB MXXUK, nognncaHHas BcemMun agTopamu.
XpaHutenem aBsTopckmx npas asnsetca MXXKKWK. MNMnata
3a onybsMKOBaHME PYKOMUCEN B XypHasie He B3uMa-
eTcs.

Hukakaas 4acTb MaTepumanoB, HanedaTaHHbIX
B M>KUMK, He MoxeT ObiTb BOCcnpon3dBeaeHa 6e3 n1uchb-
MEHHOI0 cornacus nagaTtens.

3anpoc o paspeLueHy HanpasasiTe M0 aApecy:
Poccua, 101000 MockBa,
CBepukoB nep., a. 5, MOXKMK
®dakc: (495) 624 67 33
E-mail: elenita712@gmail.com

M3paTtenbcTtBO TpebyeT, 4ToObl aBTOPbI coobLLanu
0 NobOoKM KOMMEpPYECKon AeaTenbHOCTU, KOTopas Mo-
XeT cTaTb NPUYMHON KOHMMKTA UHTEPECOB B CBA3U
C nogaHHonm ctatben. Ecnm KoHpNuKTa MHTEPECOB He
CYLLLeCTBYET, NMpocbba ykasaTb 9TO B COMPOBOAUTESb-
HOM MUCbME.

[Mpv nogaye maTeprasnoB B XypHas aBTOPbl LOJIKHbI
npucnaTtb ABa 9K3eMmniapa ctatby, ABa KOMMeKTa pu-
CYHKOB 1 TabnuL, ABa 9K3eMrisipa ConpoBOaUTENbHO-
ro nucema. Ecnu pabota BKIOYaAET OOMONAHUTENbHbLIE
mMaTtepuarnbl, HanpUMep CrMCcOoK ANTepaTypbl, Haxoas-
encs “B nevatn”, Ux Takxke cnenyet npucbiiath B ABYX
ak3emMnagpax.

CraTtbsl fo/kHa ObITb HanevyaTaHa 4Yepe3 OBOWHOM
VMHTEpPBaJ, TONbKO Ha OJHOM CTOPOHE nucTa 6enoii Oy-
marn dopmarta 22 x 28 cMm, Nong co BCEX CTOPOH — 3 CM
(BHU3Y TUTYNbHOM CcTpaHuubl — 8 cm). MNpocbba neva-
TaTb cTaHaapTHbIM kernem 10 unu kernem anga nasep-
HOrO NpuHTEpPA HE MeHee 12.

M3-3a orpaHnyeHnin naowanm xypHana pegakuus
npepnoyntaeT cratb o6bemom He 6onee 5000 cnos
(B T. 4. ccbinkn 1 noanucun). Unnoctpaumm v Tabnuupl
crenyeT OrpaHMyuTb TOJIbKO HEOOXOOAUMBIMU OS1 OC-

BeLLeHUA KJTloYeBbIX AaHHbIX. CTaTbn, COOTBETCTBYIO-
wure atTmuMm TpeboBaHusaM, ckopee OyayT MPUHSATHI
K nyénukauum 6e3 cokpaleHui.

CrTpykTypa ctartbu: (1) TUTynbHbIN AUCT; (2) CTPYK-
TYPUPOBaHHbI TE3NC U KitoYeBbIE CoBa; (3) KpaTkuit
Te3uc; (4) cnucok cokpalleHunin; (5) TekcT; (6) Bbipa-
XeHuns 6rnarogapHoOCTU (ecnu TakoBble nmetoTes); (7)
cnucok nutepatypbl; (8) nognucm k pucyHkam; (9)
Tabnuupl. Hymepaums cTpaHuL, HA4MHAETCH C TUTYb-
HOro n1cTa.

TUTYNbHbIA NNCT

BkntoyaeT: Ha3BaHMe cTaTbu, MMEHA aBTOPOB (MoJ-
HOCTbIO, C YKa3aHVEM YHEHOI CTEMNEHU, a TAKKE YNEHCT-
Ba B HOUK), kpaTkoe Ha3BaHue (He 6onee 45 3HaKOB).
Mepeuncnute yypexneHus, roe paboTaloT aBTopbl; ec-
nn paboTa Obina BbINOJIHEHA B HECKOJIbKNX YYpexXaeHu-
AX, YKaXUTE, rae UMEHHO (MCMNONb3YNTE HUXXHMIA KOSIOH-
TnTYN). Takke coodbLmMTe CBEAEHUs O rpaHTax, CTUMEH-
anax mno ppyrmx gopmax GUHaAHCOBOW MOLOEPXKKN,
0 poHOAX U YYPEXOEHUNSAX, CBA3aHHbIX C PaboTOM.

Mop 3aronoskom “Agpec aons nepenuckn” pante
MosiHOE MMS U agpec aBTopa, KOTOPOMY creayeT Ha-
NpaBnsATb BCIO KOPPECMOHAEHLMIO, BEPCTKY U PenpuH-
Tbl. Takxe coobwute Homepa TenedoHa, dakca u,
MO BO3MOXHOCTU, SNIEKTPOHHbIV aapec.

Kpatkunia Tesuc (ans aHHoTauum)

B kpaTtkom Te3unce (He 6onee 100 cnoB) onuncbiBaeT-
Csl KNIMHN4Yeckoe 3HavyeHne paboTel. B Tesnc He cnepyeT
BKJIIO4YATb CBEAEHMS, KOTOpble He OyayT COAepXaTbCs
B TEKCTE U Tabnunuax crtatbi.

CTpYKTYpPUpPOBaHHbIN Te3nC

CTpyKTYypUpOBaHHLI Te3nc (makcumym 250 cnoB)
LOJ/KEH coaepxXaTb OCHOBHbIE AaHHble B MATY pa3ge-
nax, PacrnosioXXEHHbIX MOA OTAESbHbIMW 3arosioBKamMmn
B cnepytouwem nopsagke: Llenn; O6ocHoBaHme; MeTo-
Opbl; Pesdynbtatbl; BeiBOoabl. Mcnonb3dynte nonaHbie
npegnoxeHus. Bce paHHble, NnpuBOogMMbIE B TE3MCE,
[OJIKHbI COAEPXaTbCA B TEKCTE UK Tabnumuax ctaTby.

TekcT

[na 3KoOHOMUK MecTa B CTaTbe MOXHO MUCMOJb30-
BaTb 40 10 06LWEenpUHATLIX coKpaLleHnin. Ha otaenbHom
CTpaHuLEe Mocsie KpaTkoro Teaumca yKasblBaloTCsl 3TU
COKpaLleHVs 1 nx pacumdposka. Pepakuysa pewmnT, Ka-
Kne N3 HamMeHee N3BECTHbIX COKPaLLEHNIN MOXHO OCTa-
BUTb. B pasgenax “Metoapl”, “Pe3ynsraTthl” 1 0COGEHHO
“Onckyccnsa”, NCnonb3ynTe 3arofoBKN 1 NOA3arosIoB-
kn. Bcem ccbinkam, Tabnmuam M puUcyHKam OOJIKHbI
OblTb MPUCBOEHbI HOMEpa B MOPSiAKE WX MOSABEHUS
B TekcTe. Heob6xoammo npeacTaBuTb CMNCOK KIIOYEBbIX
CIoB.

CraTtucrtuka

Bce nybnukyemble mMatepuanbl NPOBEPSIIOTCH Ha
npeamMeT COOTBETCTBMS U TOYHOCTM CTaTUCTUHECKUX
MEeTOAMK U CTaTUCTMYECKONM MHTepnpeTauum pesynbra-
ToB. B paspene “MeTtoapl” cnegyeT pasbiaCHUTb NpUMe-
HABLLUMECHA CTaTUCTUYECKME METOAMKM, B TOM uucne

TPEBOBAHWA K NMPELOCTABJIAEMbBIM MATEPUAJIAM



crneumanbHble MeToabl, UCMOob30BaHHbIe 451 06006Le-
HUS AAHHBIX, METOdbl, UCMOJIb30BaBLUNECS AJ151 NPOBEP-
KN rMnoTes (ecnm 3To MMeNo MecTO), a Takke YPOBEHb
3HAYMMOCTU, MPUMEHSIBLUMICS NPV NPOBepKe rmnoTes.
B cnydae ncnonb3oBaHmsa 6051€e CNOXHbIX CTaTUCTUYE-
CKMX MeTogoB (MmomMmmo t-Tecta, MeToda xu-kBagpar,
MPOCTbIX JIMHEMHbIX Perpeccuin) cnegyet YTOYHUTb,
Kakas crtatmcTuyeckas nporpaMma rnpuMeHsiach.

Ccbuikun

Ccbinkm 0603HavaloTcs B TEKCTE apabeckumu umd-
pamu B ckobkax Ha ypoBHe CTpoku. Cnucok nutepary-
pbl MeyaTaeTcs Ha OTAENbHbIX CTPaHMLAX Yyepes3 ABa
MHTEpBana; CCbIIKU HYMEPYIOTCH B TOM NOPSAKE, B KO-
TOPOM OHU MOSABNSIOTCH B TEKCTE. He ykasbiBarTe nep-
COHasbHble COOOLLEHUS, PYKOMUCK, HaxoasLmecs
B NpoLLecce NOArOTOBKN UK Opyrne HeonybamnkoBaH-
Hble JaHHblE B CMUCKE NUTepaTypbl; OHU YKa3bIBAIOTCS
B TEKCTe B ckoOkax. HasBaHus XypHanoB cnenyet co-
KpawaTtb B cooTBeTCcTBUM C Index Medicus. Npun aTom
cnepyet cobnoaaTth Cnenyowmin CTUIb U NYHKTYaLMIo:

Mepuoguyeckmne nagaHusa. Nepeuncnntb BCex aB-
TOPOB, EC/N UX He Bonee YETLIPEX, B MPOTUBHOM CllyHae
nepeyncnuTb Tpex nepBbiX U 0o6aBuTb et al. O6sa3a-
TeNlbHO yKa3aTb NepPBYIO U MOCNEAHIO CTPAHULLbI.

MaBbl M3 KHMr. Ykasatb NEPBYIO U MOCAEOHION
CTpaHULbl, aBTOPOB, Ha3BaHWE MaBbl, HA3BAHNE KHU-
rv, pegakropa, n3gaTenbCTBO U rofa.

KHurn (otaenbHoro aBTopa vau rpynmnbl aBTo-
poB). YkasaTb CTpaHuLy, C KOTOPOM B3ATa uutara.

Moanucu K pucyHkam

Moonmncu K pycyHKamM MnevaTtarTCs Ha OTAENbHbIX
CTpaHuuax yepes [Ba MHTepBana; HOMepa PUCYHKOB
[OJKHbl COOTBETCTBOBATb MOPSAKY WUX YNOMWUHAHUSA
B TEKCTE.

Bce cokpalleHus, UCMoJSib3yeMble Ha PUCYHKaX,
DOJMKHbI Pa3bACHATLCS MO0 NOC/E NX MEPBOro YNOMU-
HaHWS B NOANUCY N B andaBUTHOM NMOPSAKE B KOHLE
Kaxxgon nognucu. CnenyeT 0ObACHUTL BCE MCMNOJb30-
BaHHbIE CUMBOJIbl (CTPENKM, KPYXXOYKM N T. A4.).

Ecnn ncnonb3yoTcs yxe nybnnmKoBaBLUMECH PU-
CYHKW, TPeBYETCHA NMUCbMEHHOE pas3peLLeHne OT Mnep-
BOro uspatens n astopa. Ykasatb B NMOAMNUCU UCTOY-
HUK, OTKYAa B3ST PUCYHOK.

PucyHkn

HeobxoaMmo npeacTaBuTb ABa KOMMeKTa Nasep-
HbIX pacrneyaTok WM YUCTbIX KCEePOKOMUA PUCYHKOB
B ABYX OTAE/bHbIX KOHBEPTax. [ns Bcex YyepHOo-O6enbix
WM UBeTHbIX doTorpaduin Tpebyetca 2 KoMMnekra
MMSHUEBLIX OTne4YaTkoB. [MpuMevaHue: wnniocTpaumu,
MCMOJIb30BaHHbIE B CTaTbe, aBTOPaM He BO3BPALLAIOTCS.

Ha 060pOTHOI CTOPOHE KaXka0 UNCTpaLmnm, xe-
naTtenbHO Ha MPUKIIEEHHOM ApJiblYKe, ykasbiBalOT da-
MWUNIO MEPBOro aBTopa, HOMEP UANIOCTPALMN U BEPX.
HaszBaHue 1 3aronoBKu K UAKOCTPALMAM yKa3blBalOTCS
B NOAMNVCKU, @ HE HA CaMOW UIOCTPaLUN.

Mnnioctpauym [omkHbl ObITb NpencTaBfieHbl OT-
JenbHbIMK dannamu (ogHa nicTpauns — oauH dawn).
Mpn NoAroToBKe NNKOCTPATUBHOIO MaTtepuana (PUCyH-
Kn, potorpadumn) damn npepocrasnsercs B dopmare
JPEG vinu TIFF ¢ pa3peweHvem 300 dpi, LumpuHa pucyH-
ka He MeHee 80 mm (nnm 700-800 nukcenein). Ecnu
MEHbLLIEE KOJIMYECTBO TO4YEK OOYCNOBNEHO NMPUOOPOM,
CaMOCTOSTENBHO MHTEPMONALUMIO AenaTb He ClieayeT.

ABTOpCKkME O00O03HAYEHUSA HA PUCYHKAxX (CTPEsKu,
uMdpbl, ykazaTenu v np.) LOXHbl ObITb NPeACTaBNEHbI

B OTAEJIbHOM ®ANJNIE (*.jpg, *.doc nnm *.ppt). Opu-
ruHan npepcrtasngetrca BE3 ABTOPCKUX OBO-
SHAYEHUN.

Aduarpammbl 1 rpadpukn npeaoctaBnaTcs B Gop-
maTte .XLS

Ta6nuubl

Tabnuubl NevyaTalTCa Ha OTAE/bHbIX CTPaHMULIAX Ye-
pe3 goga mHTepBana. Homep Ttabnuubl 1 ee HasBaHue
pacnonaratoTcsa Hafg, Tabnuuen, a 06bACHEeHUS — nog,
Tabnuuen. Mcnonbadyinte apabckme undpbl. Homepa
TabNUML, O0MKHBI COOTBETCTBOBATL NMOPSAKY UX YNOMU-
HaHMa B TekcTe. CokpalleHust crnemyeT ykasbiBaTb
B CHOCKe nog, Tabnuueiri B andaBuUTHOM nopsake. Tab-
NLbI JOJMXKHbI OblTb ACHLIMU, MPEeACTaBIEHHbIE B HUX
OaHHble He O0/KHbl Ay6nMpoBaTbCa B TEKCTE UKW Ha
pucyHkax. Ecnu ncnonbsytotcs yxe nybnmkoBaBLUMECS
Tabnuubl, TpebyeTca NUCbMEHHOe paspelleHue oT
nepBoro mspaTtens 1 aBTopa. YkasaTb B NoAnucu uUc-
TOYHUK, OTKyda B3ATa Tabnuua.

CHockun, Tabnmubl 1 NOANUCU K PUCYHKaM crneayeT
COXpaHATb B OTAENbHOM ¢daiine, a He BMecTe C TeKkC-
TOM cTaTb. OgHaKko 06s3aTesnibHO NpUcbIIanTe pacne-
YaTaHHble 9K3eMMAPLI, T. K. OHXM MOTYT NOHaA00UTLCSH
npu Habope cTaTbu.

CobnopanTe npasuia NyHKTyauum, UHTEPBas MeX-
[y CNoBamu, a TakxXe Mexay CloBaMun 1 3HaKkamu npe-
NMUHAHUS JOMKEH OblTb €ANHUYHBIM.

Ecnn B cTtatbe GbIIM MCMOMb30BaHbl CrieunanbHble
wpndThbl (rpedvecku, maremMaTudyeckme CUMBOJIbI),
MPUAOXUTE NX CMNCOK.

Mopava nnnioctpauun Ha gucke

ABTOpPCKME UNACTPaLym No BOBMOXHOCTU CrieayeT
nogaeaTb W B BMAOE pacneyartok, 1 Ha gucke. MnnocTtpa-
LIMM coaloTca Ha OTAEeNbHOM Aucke.

CneuunanbHbie pa3aenbl

CneunanbHble MaTepuansl OyoyT paccmaTpmBaTth-
cs pegkonneruneii. Bo nsbexaHve KoHGNMKTa NHTEPE-
COB aBTOPblI OO0/MKHbI ClefoBaTh CleaylolwnMM peko-
MeHAALUVISM.

0O630pHbIe cTaTby. Pepakumsa paccmaTpmBaeT 3a-
Ka3Hble N He3aka3Hble 0030pHble CTaTbu. Pykonucu
[OJKHbl COOTBETCTBOBATh PEKOMEH0BAHHOMY 0Obe-
My. ABTOPbI O0J/IKHbI Pa3bsCHUTL B COMPOBOAUTEb-
HOM NMCbME, YeM UX paboTa OT/IMYAETCS OT yXe CcyLle-
CTBYOLLMX 0630POB Mo JaHHOW npobneme.

PepnakunoHHbIe cTaTtby n 0630psbi. lHoroa 6ynet
paccMoOTpeHa BO3MOXHOCTb Mybnvkauum KpaTkoro
MHEHUS pefakummn.

PepnakynoHHble kOMMeHTapuu. Bce uneHol pea-
Konnernn mMoryt nybamkoBaTb B XypHase CBOU 3ame-
YaHUS U KOMMEHTapUN.

Mucbma B pegakumnio. NyonKyeTcs orpaHuyYeHHoe
yncno nnucem B pegakumio. OHY He OOMKHbI OblTb AJINMH-
Hee 500 cnoge, 1 B HUX O0/MKHA UOTU PEYb O KOHKPETHOM
nybnukaumn B MXKMK. NMurucbma aonkHbl ObiTh OTrievaTa-
Hbl 4Yepe3 2 MHTepBana, B Ka4eCTBE CCbUIKU OO/MKHO
ObITb NPUBEAEHO HAa3BaHMe cTaTtbn. Ha TMTyNnbHOM nunc-
Te JOJMKHO ObiTb 0603HAYEHO NMS U MecTO paboThl aB-
TOpa, a Takxe MoJHbIA aapec 418 Nepenmncku.

[Mncemo cnenyeT HanpaBnATb MO 31IEKTPOHHOM NOY-
Te (elenita712@gmail.com) uan no no4yte B ABYX
ak3emnaspax. Kak npasuno, pegakuys npocuT aBTopa
CTaTbW OTBETUTb HA MUCbMO.

TPEBOBAHWA K NMPELAOCTABJIAEMBIM MATEPUAJIAM
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