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INTERVENTIONAL ANGIOLOGY

NpumeHeHHWe NnpodUaKTUUECKOHU TPAHCKATEeTEePHOH
apTepUa/ibHOW 3MO0OIM3aL UK B IeHEeHUU A3BEHHDIX
YKeNYAOUYHO-KHLLIEUYHbIX KPOBOTEYEHHUH

E.A. KanbueHko!, .. TpomoB?3*, A.A. LLlerones?, A.I". ViLueBckunii? 3,
E.B. TaBnyea?®, C.A. lNanosiH? 3, B.I. CopokunH? 3, A.M. MenkuksaH? 3

" fopoackas knmHu4yeckasi 60/ibHULIA CKOPOU MeanLmHckor nomolum Ne25, Bonrorpas, Poccusi

2 @PrAOY BO “Poccuricknii HaumoHasIbHbIM MCCaen0BaTeIbCKuii MeanLUNHCKUA YHUBEPCUTET
um. H.U. NMuporosa” Muxzapasa Poccumn, Mocksa, Poccusi

3 'bY3 ropoaa Mocksbl “lopoackas knmHu4eckasi 6osibHuLa M. @.U. ViHozemieBa
3 ropona Mocksbi”, MockBa, Poccusi

YacToTta peunanBoB Xesyn04HO-KULLIEYHOrO KDOBOTEYEHUS MNPy TPAANLIMOHHOM 3HAOCKOMMYECKOM reMocTa-
3e (o HEeKOTOPbIM AaHHbIM) npeBbiluaeT 14%. TpaHckareTepHass aM0oan3auns CUHAPOM-OTBETCTBEHHbIX
apTepuvi Xeayaka wiv ABeHaALaTtunepCTHOV KULLIKY, BbIMOJHEHHAS 10cae 3¢dEeKTUBHOro 3HAOCKOMMYECKOro
remocTtasa, ro3BOJISIET MPEeAYNPEANTb PA3BUTNE ITOr0 OCJIOXKHEHWS. ABTOPbI OLLE€HVBAIOT Pe3ysibTarbl Mpo-
GhnnaKkTNYeCcKor TpaHCKaTepHOU apTepuasibHOV aMO0aN3aLmn Mpy BbICOKOM PUCKE peumavBa sSI3BEHHOIO
XKesyJ0YHO-KULLIEYHOIrO KDOBOTEYEHUNSI HA OCHOBaHVV aHHbIX IMTEPATypPbl 1 COOCTBEHHOIO OrbITa, BK/IOYaB-
wero 71 cay4aii: B 44 cny4asix npoBoanaack aMboam3aLmsl 1€BOV Xenyao4Hou v B 27 ciy4asix — ractpoayo-
JeHanbHou aptepuii. [onyYyeHHbIe B xoae paboThl JaHHbIE CBUAETE/NLCTBYIOT B M0J1b3Y LUMPOKOro npyuMeHe-
HUS POPUIaKTUHYECKON TPaHCKaTeTEPHOV apTepuabHON amMbonmn3aumn y 00JbHbIX C BbICOKMM PUCKOM
peunanBa I3BEHHOIO XeJsy0YHO-KULLIEYHOr0 KDOBOTEYEHMS.

KnioueBbie cnoBa: s3BeHHasi 6071€3Hb, XeyA04YHO-KULLIEYHOE KPOBOTEYEHNE, PELIVANB Xesy04YHO-KULLEY-
HOIo KPOBOTEYEHMS, TPaHCKaTeTepHas apTepuaibHas aMb0n3aLms, dMOOIM3aLIVs JIEBOV Xesy04YHO apTe-
puu, ambom3aLms racTpoayoAeHaIbHOV apTepumn

Use of preventive transcatheter arterial
embolization in the treatment of ulcerative
gastrointestinal bleedings: review of clinical cases

E.A. Kaltchenko'!, D.G. Gromov? 3*, A.A. Schegolev?, A.G. Ishevsky? 3,
E.V. Tavlueva®, S.A. Papoyan? 3, V.G. Sorokin? 3, A.M. Melkikyan? 3

" [opoackas knnHu4eckasi 60/1bHULIAa CKOPOoV MeauumHekor nomotium Ne25, Bosrorpas, Poccus

2 PraA0y BO “Poccuricknii HaumoHabHbIV MCCAe80BaTe/IbCKni MeaULINHCKUA YHUBEPCUTET
um. H.U. MNuporosa” MuHsapasa Poccum, MockBa, Poccusi

3 'BY3 ropoaa Mocksbi “fopoackast knmHn4deckasi 6osbHuLa M. O.U. ViIHo3emueBa
3 ropona Mocksbi”, MockBa, Poccusi

According to some sources, the rate of gastroduodenal bleeding recurrence after conventional endoscopic
hemostasis is over 14%. Transcatheter embolization of the syndrome-related gastric or duodenal arteries
performed after effective endoscopic hemostasis contribute to the prevention of this complication. The authors
evaluated the results of preventive transcatheter arterial embolization in high risk of the recurrence of ulcerous
gastrointestinal bleeding based on literature data and their own experience with 71 cases: the embolization of
the left gastric artery was performed in 44 cases, of the gastroduodenal artery — in 27 cases. The obtained
results demonstrate the usefulness of preventive transcatheter artrerial embolization in patients at high risk for
recurrent ulcerous gastrointestinal bleeding.

KnioueBblie cnoBa: ulcer disease, gastrointestinal bleeding, recurrence of gastrointestinal bleeding,
transcatheter arterial embolization, embolization of the left gastric artery, embolization of the gastroduodenal
artery

lNpumeHeHne NpoguIakTUYECcKol TpaHCKaTeETEPHO apTepuaibHoOM amMboamn3aumm
B JIEYEHUNU SI3BEHHbIX XEYJOYHO-KULLIEYHbIX KDOBOTEYEHUN




WHTEPBEHLUNOHHAS AHITMOJI0Mns

BeBepneHue. bonbLion BkNag B nokasaTesb
NleTanbHOCTU OT AI3BEHHOM B0Ne3HN Xxenyaka m
OBEeHaauaTUNEePCTHOM KMNLIKW BHOCUT peunamnB
XenyooyHo-kuweyHoro kpoBoTtedeHus (PKKK),
yacToTa KOTOPOro npu TpaguuMOHHOM 3HAOO-
CKOMNM4eckoM remocTtase (N0 HEKOTOPbIM
OaHHbIM) npesbiaet 14%. lNMepcnekTnBHbIM
HanpaB/iEHNEM B OTHOLUEHUN MNPOPUNAKTUKN
peumgmea a3BeHHOro >XXKK BbirmsganT TpaHc-
KaTetepHaa ambonmsauusa CUHOPOM-OTBET-
CTBEHHbIX apTEPUI Xenyaoka v gpeHaguartu-
MEepPCTHOM KULLKW, BbINOJIHEHHAA nocne addek-
TUBHOIO 9HO0CKOMNMYECKOro remocTrasa.

Llenb: Ha ocHOBaHUM 0630pa AaHHbIX NUTe-
paTtypbl 1 COOCTBEHHOro OnbiTa OLEHUTb pe-
3ynbTatbl MPOMUIAKTUYECKOW TpaHCKaTepHOM
apTepuanbHoii amMbonu3auum npu BbICOKOM
pucke peumamea 93BeHHOro XXKK.

MaTtepuan v meTtoabl. [lposeneH aHanns
copgepxaHma 10 nuTepaTypHbIX MCTOYHUKOB
rno BbIOpPaHHON TemMe U COOCTBEHHOro onbiTa
npopuUNakTU4Yeckom TpaHckaTeTepHon amMOo-
nm3aumm y 71 60NbHOro C BbICOKMM PUCKOM
peunamea sa3BeHHOro XKK: B 44 cnyyasax npo-
BoOMNacb aMOONM3aunsa NIEBOW >Xenyaoo4yHOWN
n B 27 cny4asix — racTpoayodeHanbLHom apTe-
puin. Bonee nogpobHo NpeacTaBneHbl 2 KIMHU-
YeCKUX cfyyasi, HarnsaAHO OEMOHCTPUPYIOLLNX
pes3ynsratbl MPUMEHEHUS 3TON METOLNKMN.

Pesynbratbl. [10 JaHHLIM nUTEpaTypbl, NpU
BbIMOJSIHEHUU MpOodUIakTU4eckon ambonuaa-
UMM HE TONIbKO YacToTa peungnBoB, HO U rO-
cnuTanbHasa NeTanbHOCTb OblIN 3HAYUTENLHO
HUXE, YEM MPU UCMOJSIb30BAHNN TOSIbKO 3HA0-
cKonunyeckoro remoctasa (6e3 nocnenytoulen
ambonnsaumm CMHOPOM-0TBETCTBEHHOM apTe-
pun). No gaHHbIM MeTaaHannsa nccrnegoBaHun
3HaA4YeHUd 3TUX MokasaTenem CcoCTaBUN:
6,8% npotue 14,3% (p = 0,003) 1 4,5% npoTuB
8,8% (p = 0,032) cOOTBETCTBEHHO.

CoOCTBEHHBIM ONbIT NoaTBEpPXAaeT nNoaob-
Hble pe3yfbTaTtbl, a NpeacTaBieHHbIE KIWHU-
yeckue crnyyanm HarmgagHo OEMOHCTPUPYIOT
BbICOKNIN TEXHUYECKNI yCNEeX U KIMHUYECKYIO
3P PEKTNUBHOCTb NPOPUNAKTNYECKON TpaHCKa-
TepHoin ambonuaauun npu saseHHom XXKKK.

3aksyeHue. NonyvyeHHble B xoae paboThl
JaHHble CBUOETENbCTBYIOT B MOJIb3Y LUMPOKOro
NMPUMEHEHNs NPodUNakTUYeCKOn TpaHckaTe-
TepHoI apTepuanbHon ambonmaaumm y 60sb-
HbIX C BbICOKMM PUCKOM peuugmBa S3BEHHOIMO
KKK.

BeepneHue

A3BeHHas 6ones3Hb Xenyaka v ABeHaauaTu-
nepctHon kuwku (AMNK) saHMMaeT nuaupyto-
Lee rnonoxeHne cpegun Bcex 3abosieBaHuin
XKENyA04YHO-KULLEYHOro TpakTa 1 aBAgeTCs ca-
MOW 4acTOW MPUYNHOW XenyaoyHO-KULLEYHbIX
KpoBoTeyeHu (PKKK): ¢ Heln cBsI3aHO NpUMeEpPHO
50% Bcex cny4aeB KPOBOTEYEHUI U3 BEPXHUX
OTAENOB XeNyao4HO-KMLEeYHOoro TpakTa (1).

Mo paHHbIM pa3HbiX aBTOPOB, KOJIMYECTBO
C/ly4aeB KPOBOTEYEHUSI U3 BEPXHUX OTAENOB
XENyO0YHO-KMLLEYHOr0 TpakTa B MuUpe Korse-
onetcsa ot 25 go 150 cnyyaes Ha 100 000 Ha-
cenenud B rog (2, 3). HecmoTtps Ha ynydlleHne
nokaszateneinn 9KCTPeHHoW xupyprum B PO,
YPOBEHb CMEPTHOCTU OT OAHHOW MaTtosiornm
B cTpaHe konebnetcs ot 8 oo 16%, a npu T9-
XeNblX KPOBOTEYEHUNAX, HEIPDEKTUBHOM
3HOO0CKOMNMYEeCKOM remMocTase WU peumansBax
nocturaet 35-50% (1-3).

Peungme a93BEHHbIX KPOBOTEYEHUIN OCTAET-
Csl OOHOM W3 OCHOBHbLIX MPWUYUH, HEraTUBHO
BAMSIIOLLMX HA MNOKasaTesib NIeTalbHOCTU, YTO
TpebyeT nomcka OOMNOSHUTENbHbLIX 3DPEKTUB-
HbIX METOAO0B NPOMUIAKTUKNA CTOJIb FPO3HOr0
ocnoxHeHusa. B nmocnegHee BpemMs MMEHHO
B TAKOM KQ4eCTBE aKTUBHO MO3ULMOHUNPYETCS
TpaHckaTeTepHas amMbonmnsaumna apTepuin xe-
nyaka v ArK.

Mpun KpOBOTEHEHUAX N3 A3BbLI 0ONACTN AHA
1 Manow KPUBU3HbI XeNyakKa LLesieBon apTepu-
en onsa ambonmM3aumn 4Yale BCero SBnsieTcs
neBasd XxenygoyHasa aptepus, ropasno pexe —
TEPMUHAJIbHbIE BETBU CEJIE3EHOYHOW apTe-
pUn; UCTOYHMKAMM KPOBOTEYEHUSA N3 A3BbI 00-
nactu Tena m aHTpasbHOro OoTAena Xenyaka
MoryT ObITb MpaBas XenyaodHasi, obe Xeny-
[OYHO-CaSIbHNKOBbBIE N KOPOTKUE XENYO0YHbIE
aptepun. lNpuy KPOBOTEYEHNSIX B MONOCTL ABe-
HaguaTunepcTHon kuwku (AMNK) amb6onmnsa-
UMM Yalle BCero noajiexar CTBOJ racTpoayo-
OeHanbHOM apTepum Mo BEPXHUE U HUXKHUE
naHkpeaTonyoLeHallbHble apTepun.

Bnepsble ansg anarHoctnkm XKK cenektms-
Hasi aHrmorpadpus CMHOAPOM-OTBETCTBEHHOMN
apTepun Oblna npumMeHeHa S. Baum v coaBT.
B 1965 r: kpoBOoTEYEHME ObIN0 NAEHTUPULMPO-
BaHO y 4 n3 8 naumeHToB (4). J. Rosch v coaBrT.
OblY NepBbIMU, KTO YCMNELIHO OCTaHOBUI KPO-
BOTEYEHNE N3 BEPXHUX OTOENOB XENyAo4HO-
KNLLIEYHOro TpakTa, BbINOJSIHUB CENEKTUBHYIO
amMbonumsaumio Xenyno4yHo-canbHUKOBOW ap-
Tepun B 1972 r. (5). 3atemM NO HEMNOHATHbIM
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npUYMHaAM Ha HECKOJIbKO OECATUNETUI MEeTO-
avka 6bina 3abbiTa U NpUMeHsanacb anu3oan-
Yyecku: Mo KpamHen mepe, COOTBETCTBYIOLLMX
nybnukaumii 3a 3TOT nepuod, KparHe mano.
Jinwb B 90-x rogax Npowaoro Beka OgHOBpe-
MEHHO C YCOBEPLUEHCTBOBAHMEM U pacLuvpe-
HVYeM crnekTpa aMboM3npytoLEero Mmatepmana,
BHEAPEHMEM B MNPaKTUKYy MUKPOKATETEPOB
M HaKOMJIEHMEM OnbITa MHTEPEC K 9HO0BACKY-
napHomy remoctady npu XKK cHoBa BO3pocC
1N OOCTUI CBOEro anores B nNocriegHme rogbl.

HepaBHO npoBeneHHblE MccnegoBaHUs Mo
cpaBHeHU0 3PPHEKTUBHOCTU N Oe30nacHOCTU
XUPYPru4eCKOro M 3HAO0BACKYNAPHOIO remo-
cTasa npu pedpakTepPHbIX A3BEHHbLIX KPOBOTE-
YEHUAX NPOAEMOHCTPUPOBAIN 3aMETHOE CHU-
XEHME YaCTOTbl aCCOLMUPOBAHHbLIX C BMELUa-
TENbCTBOM OCJIOXHEHUI U MPOA0IKNTENBHOCTM
rocnutTann3auum y 60JbHbIX C TpaHckaTeTep-
HOW apTepuanbHon ambonuaauven (TAD) (npwu
COMNOCTaBMMOIN TFOCMUTaNIbHOW NeTasibHOCTU
Mexay rpynnamm) (6, 7).

O6HanexmBatoLye pesdynbTaTbl 9HO0BACKY-
JNIAPHOM METOAMKM MOCIY>XXUY NOBOAOM AJ15 €€
paccMOTPEHUSA B Ka4eCTBE NPODUMIaKTUYECKON
— gaxe B cnydae adpPeKTUBHOIro aHOOCKoNnye-
CKoro remoctasa Yy 060JsibHblIX C BbICOKUM pPU-
ckoM peumnamsa a3seHHoro XKK. lNMepsble no-
NOXUTENbHbIE pPE3ynbTaThl Takoro noaxona
OblMM NpoAeMOHCTpMpoBaHbl ewe B 2015 r.
M. Mille n coagr. (8), asatem un B 2019 . gpyru-
MU nccnepopatensamu (9). HakoHew, cooTBeT-
CTBYIOLWLEE pPE3IOME BbIHEC MPOBEAEHHbIN
HEeLaBHO MeTaaHanm3 cpaldy HEeCKONbKUX MOo-
OOOHbIX uccnegoBaHUn: B rpynne O0JbHbIX
C 3P DEKTUBHBIM 3HOOCKOMNYECKMM FremMocTa-
30M U npodunakTnyeckom ambonmnsaunen He
TONbkKO YyacTtoTta peumagmeoB XKK, HO n rocnu-
TanbHas neTanbHOCTb OblNIN B 2 pasa HUXe, Yem
B rpynne ¢ apPeKTUBHbIM IHOOCKOMNYECKNM
remocTta3om 6e3 nocnenytoLler ambéonmaauumn
CUHOPOM-OTBETCTBEHHOM apTepumn: 6,8% npo-
TmB 14,3% (p = 0,003) n 4,5% npotme 8,8%
(p = 0,032) cooTBeTcTBEHHO (10).

Mbl B cBOEW paboTe NnpumMeHsaemM Nnpodunak-
Tuyeckyio TAD nna nedeHus a3BeHHbIX KKK
¢ 2015 r.,, HO Hanbonee aKTUBHO — B TEYEHWNE
nocnegHux 3-4 net. 3a nepuoa oo 2021
BKJIIOYMTENILHO COOTBETCTBYIOLEE OHO0BACKY-
JNIIPHOE BMELLATENBbCTBO (T.€. BO BCEX Cllyvasx
rnocne aPpePeKTMBHOro 3HAOCKOMNUYECKOro re-
MoOCTasa) OblsI0 BbINOSHEHO Yy 71 nauueHTa:
y 44 — ¢ 93BEeHHON 60oNe3Hblo Xenyaka ny 27 —
c aA3BeHHo 6ones3Hbio AMNK. Y Bcex 00/bHbIX
NCXOOHO OTMEeYanoChb Hannune, Kak MUHUMYM,
OBYX KpUTEpUEB BbLICOKOro pucka peumansa

Ta6nuua. locnutanbHble pesynbTaThl NPOdUIAKTUYECKON
TA3 y 60MbHbIX C BbICOKMM PUCKOM peuuamnBa S3BEHHOro
KKK (n=71)

TexHuyecknin ycnex 69 (97,2%)
Peunamns XKK 5(7,0%)
CwmepTb 4 (5,6%)

XKK npn noctynneHnm (O0QHOro 9HOOCKO-
MMYEeCcKoro m ogHoro — nabopaTtopHOro wuam
KJIMHMKO-aHaMHecTunyeckoro): Forrest I-llb,
1I3BEHHbIN aedekT pasmepom 6onee 10 mMmMm;
remornobuH meHee 50 r/n; cucTtonnyeckoe
apTtepuanbHoe gaesseHne meHee 90 MM pT.CT.,
remopparv4yecknui LWok. [lony4eHHble Hamu
onuxanwmne pesynstatel aM6onM3aunmn npea-
CTaBJ1EHbI B Tabnuue.

M3 Tabnnupl BUOHO, YTO HalUX pe3ynbTaTbl
COMNoOCTaBMMbl C TakKOBbIMW B MpPUBEOEHHOM
BbllLe MeTaaHanu3e, TO eCTb 3HAuYUTEsIbHO
nyduie, 4em B rpynne SHO0CKOMMYECKOro re-
MocTaza 6e3 nocnenywulern npodunakTuye-
CKon ambonumsauun.

C uenbio AeMOHCTpaLMM TEXHUYECKON BO3-
MOXHOCTM, 6€30MacHOCTU U 3PPEKTUBHOCTU
npodpunaktudyeckon TAD npu a3BeHHOM KKK
HUXe npeacTaBfeHbl ABa Hambosiee nokasa-
TenbHbIX KJIMHUYECKNX HabNoaeHUa N3 Haluen
MPaKTUKN.

KnuHuuyeckoe HaGnogeHune 1

MaumeHT A., 60 net, nocTynua B peaHnmMaLMoH-
Hoe oToenenue NBY3 “ITKB nm. d.N. MHo3semueBa
O3 ropooa MockBbl” B COCTOSSHUN CpeaHen Taxe-
CcTn ¢ gnarHo3om: coctosBLieecs XKK. N3 aHamHe-
3a — g3BeHHas 60ne3Hb Xenyaka; NnepeHeceHHble
onepauuvin: rpbbkKeceyvyeHre rno rnosBoay MpaBOCTO-
POHHEN NaxOBOW rPbXM, MYMOYHOW MPbIKN.

B nepBbie 2 4 BbiNnonHeHa 33odaroractpoayone-
Hockonua (BIMAC). BuisiBneHa ocTpada a3Ba 3aaHeEN
CTEHKU aHTpaNIbHOro oTAena Xenyaka anamMeTpom
10 MM, cpeoHen mybuHbl. B oHe 93Bbl — GUOPUH,
KPYMHbIA TPOMOUPOBAHHLIM CocyA, (NpPeanonoxu-
TenbHO, GacceliHa NpaBon XeNyao4Hon apTepun).
B knwke — ceetnas xenyb. C uenbio NnpodunakTrukm
peunavBa KpOBOTEYEHUS MPOBELEH 3HOO0CKOMMYe-
CKUI reMoCTas: Ha COCyA, B A3BE HaNIOXeHbl 4 9HO0-
Knuncbl. 3akfioyeHne: ocTpas s3Ba Xenyaka —
Forrest 2A. CocTosBLUeeca KpoBOTeYeHne. JHO0-
KIMNMpoBaHVE cocyaa B s13Be xenyaka. [NpuaHakos
MPOAOJIKALLIEroCss KPOBOTEYEHUS HA MOMEHT
0OCMOTpa HeT.

B cocTosiHuu cpenHein TsxecTu ¢ nabopaTopHbI-
MU Mpu3HaKamMy OCTPOW MNOCTreMopparnyeckom
aHemumn nerkon ctenenn (RBC - 3,96 - 10%/n;
HGB - 115 r/n; HCT — 33,8%) nauneHT npoaonxun

lNpumeHeHne NpoguIakTUYECcKol TpaHCKaTeETEPHO apTepuaibHoOM amMboamn3aumm
B JIEYEHUNU SI3BEHHbIX XEYJOYHO-KULLIEYHbIX KDOBOTEYEHUN

nedyeHune B peaHnmaumMoHHOM OoTAeJIEHUN.



WHTEPBEHLIMOHHAS AHITMOJIOMs

Yepes 2 4 nocrne nepBNUYHOrO reMocTasa nosiBu-
NINCb MPU3HaKM peumamea KPoOBOTEYEHUS!, B CBA3M
C 4yeMm BbINosHeHa noeTopHas AIAC, no pesynbra-
TamM KOTOPOM BbIFBEHbI: 3 MNOTHO (PUKCUPOBAH-
Hble B OHE $A3Bbl 3HAOOKAUMCHI (4-9 HE HangeHa),
3[€eCb Xe — MeLJIEHHOE MOCTYyMnjeHNe anon KPOBMU
M3 4aCTMYHO TPOMBUpPOBAHHOIrO cocyaa. B kuwke —
“kocperiHan rywa”. 3aksoveHne: ocTpasi si3Ba Xe-
nyoka - Forrest 1B. PeumamB KpoBOTE4YEHUS.
MpoBegeH KOMOWHMPOBAHHLIA 3HO0CKOMUYECKUIA
remocTta3 B 06beme CybMyKO3HOM UHbekumn 10 mn
0,01% pacTBopa agpeHanmHa 1 aproHona3mMeHHon
Koarynaumn cocyga B si3Be. [locTynneHue KpoBu
npekpaTuIoCk.

YuyntbiBas TAXECTb NauMeHTa, peuuamB A3BeH-
Horo XXKK, NOBTOPHbIN 9HAOCKOMNUYECKUIA rEMOCTa3
MPUHATO pPELUEHME O BbINOAHEHUM MNPOPUNAKTU-
Yeckol TpaHckaTeTepHoM amMbonn3aunm CUHOPOM-
OTBETCTBEHHOW apTepun. [llauymeHT nepesBeneH
B PEHTFEHOMEPALMOHHYIO.

Mon mecTHOM aHecTe3nen pacTBOPOM HOBOKaun-
Ha 0,5% — 2,0 M BbIMOSIHEHA MYHKUMSA 1 KaTeTepun-
3aumsa npaBon a. brachialis. YCTaHOBNEH WHTPO-
obiocep 6 F, B koTopbii BBeaeHo 5000 Exn renapu-
Ha. [Mpu nomMmowm anarHocTmyeckoro katetepa JR 6
F x 100 cm ¢ uenbto BU3yanusaumm aHrmoapxmrek-
TOHMKU NOTEHUMANIBHOrO MCTOYHMKA KPOBOTEYEHUS
npou3eeneHa o63opHasa uenuakorpadpwus (puc. 1).
YpeBHbI CTBOJ 0ObIYHO Pa3BUT, NpeacTaBfieH cene-
3EHOYHOW, NeBO Xenyao4yHoM 1 obLiel neyeHou-
HOM apTepusimu. B npoekumun 6acceriHa npaBoi
xenyno4dHonm aptepun (MXKA) BU3yannsmpyoTcsa Tpu
KJINMCBbI.

YunTbiBas KIMHUYECKYIO W aHrmorpaduyeckyto
KapTWHbI, KONNIErManbHO NMPUHATO pelleHne 06 am-
6onunsauum MKA n ractpoaoyoneHanbHoOn apTepumn
(FJA) 0o MmecTa OTXOXAEHUS XEeNyA04YHO-CaIbHUKO-
BO BeTBU. [1epBbiM 3Tanom 4epes3 paHee yCTaHOB-
JIEHHbIN ANArHOCTUYECKNIA KaTETEP MUKPOKATETEPOM
2,8 F x 130 cm Ha npoBogHuke 0,0014" x 190 cm ce-
NnekTnBHO katetepusmpoBaHa MXKA. lNponseeneHa
ee aHrvorpadwus, onpeaeneH y4actok HakomnaeHus
KOHTpacTa B MNPOEKUUU CIN3UCTON aHTPasibHOro
oToena xenygka (nNpeanonoXxuTenbHO, B MecTe
A3BEeHHOro gedexra) (puc. 2).

C uenbto ambonunsaumm NMXKA yepes mukpokate-
Tep nocnenoBaTelbHO WMMMAAaHTUPOBaHbI OBE MWU-
kpocnupanu ¢ rugporenem 0,018" 3,0 x 40 mm.
BTopbiM 3Tanom TeM xe MUKpoKaTeTepoM KaTeTe-
pu3npoBaHa cpepHasa TpeTb [JA, BbiNOnHEHa
aHrnorpadus ¢ NocnenyLwen MMnNIaHTaunen ewe
OBYX aHanornyHblx MUKpPOCAUpanen pasMepammu
4,0x 20 MM 1 5,0 x 60 MM. Ha KOHTPOJIbHbIX @HINO-
rpaMmmMax KpoBOTOK MO apTepun penyumpoBaH He
MOSIHOCTbIO, B CBSA3M C YEM BbIMOSIHEHA OOMNOSHU-
TenbHas ambonusauus TOA 1 dnakoHom (2,0 mn)

Puc. 1. O630pHasa aHrMorpamMmmMa 4peBHOro cTeBosia oo
ambonusaumn. benas ctpenka — cene3eHo4yHas apTte-
pusa; 6enas NyHKTUPHas CTpesnika — nesas Xenyao4yHas
apTepusi; YepHas cTpesnka — obLias neyeHouHas apTe-
pus. B npoekuuun MKA — Tpym SHOOKAUMNCHI (BblAENEHbI
KPYrom).

Puc. 2. AHrnorpamma IN>XA (4epHas ctpenka) oo amo6o-
nmndaumn. Kpyrom BbloeneHa 30Ha HaKOMIEHUS KOH-
TpacTta.

Puc. 3. AHrnorpamMmma 4peBHOro CTBoJ1a nocnie amooaum-
3aumm KA n TOA. CnnowHaa cTpenka — cnvpanm
B KA. MNyHkTMpHasg cTpenka — cnupanuv B [JA.
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chepuryeckmx mmkpocdhep pasamepom 500-700 MKM.
Ha duHanbHOM aHrmorpamMmme 4YpeBHOro CTBOMA —
cTorkasa ctarHaumsa kposotoka B IOA n IMXKA, kpo-
BOTOK MO OOLWEN MeYeHOYHOW, Cene3eHOYHON U
NeBOI XeNyoo4yHOW apTepusiM coxpaHeH (puc. 3).
JnarHoCcTu4ecknin kateTep N UHTpoablocep yaane-
Hbl N3 cOCcyauMcTOoro pycna. lNponsseneH MaHyanb-
HblA reMOCTa3, HaJloXXeHa acenTuyeckas aasswas
noBs3Ka.

Mo pesynbTatam BbINOSHEHHOM Mocne amb6onm-
3auum ArAC: cocTosAHME Nocne KOMOMHUPOBAHHOIO
aHporemocTasa. [JaHHbIX O peuuanBe KpoBOoTeye-
HUS HET.

Ha cnepywowmin geHb naumMeHT nepeBeneH B Xu-
pypruyeckoe otaeneHue. OnuUTenbHOCTb rocnuta-
nmsauum coctasuna 6 pgHen. lNMoctambonmnsauyu-
OHHbIVI Mepuoa npoTekan CroKOWHO, Kakux-nmbo
OCJIOXHEHMIN, HebnaronpuaTHbIX NOOOYHbLIX 3 dek-
TOB OT BMeLLaTesIbCTBa OTMEYeHO He Obino. MNMauneHT
BbINMCAH 13 CTauMoHapa ¢ pekomeHgaunein Habno-
LEHNS Bpayen racTpodHTeposiora M xupypra no
MECTY XUTenbcTBa. [pun BbINUCKE: AaHHbIX O peum-
onee XKK He 3adumkcmpoBaHoO, nokasaTtenu KInHu-
4eckoro M ONOXMMWYECKOro aHanmM3oB KPOBU —
B npenenax pedepeHCHbIX 3Ha4YEHUA.

KnuHuuyeckoe HaGnogeHue 2

MauneHT J1., 39 net, nocTynun B peaHnMaLnoH-
Hoe oTaeneHune NBY3 “TKB um. ®.U. MHo3emueBa
3 ropona MockBbl” B TSXXE/IOM COCTOSHUM C Ana-
rHo3oMm: cocTosBlleecs XXKK. DkcTpeHHOo Oblna Bbl-
nonHeHa AIAC, no pesynbrataMm KOTOPOW BbiBAE-
Hbl: 3BEHHbIN AedEeKT Manon KPUBU3HLI Tena Xe-
nyaka puameTpom ao 12 mm, B aHe A3Bbl — GUOPUH,
dUKCUPOBaHHLI CrycTOK KpoBM 0 2 MM. Forrest
2B. CrycTok ynaneH. BeinonHeHa KOMOMHUPOBaH-
Has npodunakTuka peuuanBa KpPOBOTEYEHUS:
nHodunbTpauna 0,01% pactBopa agpeHanuHa
B KOMMJEKCE C aproHOnAa3MeHHOW Koarynsuuen
[0 obpaszoBaHus YepHOro cTpyna.

Yepes 3 4 BbinonHeHa nosTtopHaa AIAC: aaHHbIX
0 peuugmBe KpPOBOTEYEHUSI He MOJly4YeHOo. TeM He
MeHee, NPUHMMas BO BHUMAHUE NCXOOHYIO TIXKECTb
COCTOSIHUSA MauneHTa, BbICOKUA PUCK peuuamnea
KKK, konnernanbHO NPUHATO PeLLUEHME O BbIMOJHe-
HUN NPEBEHTUBHOWM TpaHckaTeTepHowW ambonnsa-
U1 CUHOPOM-OTBETCTBEHHOW apTtepun. MaumeHTt
nepeseneH B PEHTrEHONEPALVIOHHYIO.

Mon mecTHOM aHecTe3nen pacTBOPOM NNA0KaMN-
Ha 2,0% — 2,0 MA BbINOSIHEHA MYHKLNSA 1 KaTeTepu-
3auua npaeon a. radialis. YCTaHOBNEH UHTPOAObIO-
cep 6 F, B koTopbin BBEAeHo 5000 Eq renapuHa. Mo
npuyrHe aHaTOMUYECKUX OCOOEHHOCTEN aopThl Mo-
MbiITKU CENEeKTUBHO KaTeTepuM3npoBaTb YPEBHbLIN
CTBOM pa3HbIMU KaTeTepamm okasanucb 6esycreLu-
HbIMW, MPUHATO peLleHMe O KOHBepCuu AocTyna.

Puc. 4. O630pHas aHrnorpamMma 4YpeBHOro CcTBOJA
no ambonuzauuun. 1 — obuas nevyeHoyHas apTepus;
2 — neeas XxenygoyHas aptepus; 3 — cene3eHo4yHas
aptepus.

BbinonHeHa nyHKUua n katetepusdaumsa a. femoralis,
yCTaHOBNEeH MHTpoabtocep 6 F. Mpn nomowm kaTe-
Tepa Simmons 1 6 F x 100 cm ycneLwHo BbINOAHEHA
aHrmorpadus: 4YpEeBHbIA CTBOJM OObLIYHO Pa3BUT,
npeacTaBfieH cene3eHo4YHom, obLLen NneyeHoYHOW 1
neBoW Xenyoo4Honm aprtepusiMu. NMpu3HakoB 3KC-
TpaBasaumn, HaKoMAEHUsT KOHTpacTa B CN3UCTON
xenypka HeT (puc. 4).

Tem He MeHee, y4nTbiBasi UCXOAHbIE KINHUYE-
CKVe JaHHble N pe3dynbTaTtbl 3HOOCKONMUU (B TOM
yucne pasmepbl 1 oKanmM3aumio S3Bbl), KONnerm-
anbHO NPUHATO peweHne 00 NHTYUTUBHOK aMB0n-
3aumn noTeHumanbHOW CUHAPOM-OTBETCTBEHHOM
apTepuu. TeM xe KaTeTepoM CENNEKTUBHO KaTeTepu-
3mpoBaHo Teno JIKA, npou3BeneHa ee aHruorpa-
dua (puc. 5) ¢ nocneaywowen ambonusauuven
1 dnakoHom (2,0 mn) chepuyecknx mmkpochep
pasamepom 700-900 MkM 00 OOCTUXKEHUA addekTa
— cumntomMa “obropenoro aepesa” (puc. 6).

Ha 4-e cytku nocne TAD BbINOSIHEHA KOHTPOJIb-
Haa AIQC. 3aknoyeHre: B MPOCBeTe Xenyaka — He-
60blLLOE KONIMYECTBO NMPO3PaYHON NEHNUCTOM XNA-
KocTh. CTEeHKN Xenyaka anacTu4Hble, NepucTanbTmu-
Ka rnybokasi, UMPKynspHas, MPOCNeXNBaAETCS BO
Bcex otaenax. Cknagkm OONbLIO KPUBU3HbLI MSAT-
Kne, noaBumxHble. Cnnancrtas obonoyka anddysHo
rmnepemmpoBaHa. B obnactm manon KpuBU3HbI
onpenenseTcs A3BeHHbIM AedeKT HernpaBubHOM
dopmbl o 18 MM B ayameTpe, NOoKpbITbIA Grubpu-
HOM, C BbIP@XEHHbIM BOCMAJNTESNIbHLIM BaJIMKOM.
MpuBpaTHUK He nedopmMmpoBaH, CBOBOAHO MpPO-
XO0OMM, CMbIKaeTcsl MOAHOCTLIO. JlykoBuua ANK He
nedopmunpoaHa. Cnnancrtas obosioyka po3osas,
GapxaTucrtas. 9A3B, 9po3nii He BbisiBNeHo. lMocT-

lMpumMmeHeHne nNpogunaKkTU4YecKo TpaHckaTteTepHOV apTepunasibHoM amboan3aumm
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Puc. 5. AHrnorpamma JIKA no ambonusaumu.

OynbbapHble oTaenbl He M3MeHeHbl. B npoceete
KULLKN — Npo3pavyHada >XXen4yb.

MCXO,IJ, rocnmtTann3daunn: naumeHT BbIMMCaH U3
CTaumoHapa Ha 7-e CyTku. 3a 3TO BPEMS PELVANBOB
KKK He Habnopanock, NOCTaMO0MM3aLMOHHbIN Ne-
pvopa, npoTekan rnaako, 6e3 ocnoXHeHun. Ha mo-
MEHT BbINUCKN: NoKa3aTesn KINMHUYECKOro U Brno-
XUMMYECKOro aHann30B KPOBW — B Npefenax pede-
PEHCHbIX 3HAYEHUA.

3aknyeHne

XKenyoodHo-KMWweyHoe KpOBOTEYEeHne —
OLHO M3 CaMbIX YacCTbIX N XN3HEYrPOXKaKoLLMX
OCJIOXXHEHUIN S3BEHHOW 0OO0Ne3Hn Xenyaka
M OBEHAOLUATUNEPCTHOM KMULLKU, XapakTepusay-
IoLLLEeEeCcst BbICOKOM JIETalbHOCTbIO.

BonbLion Bknaa B nokazaTesb IeTajlbHOCTHU
BHOCUT peunanB KPOBOTEYEHMUS, HacTOTa KOTO-
poro npu TpaguuMOHHOM 3HOOCKOMUYEeCKOM
remMocTtase, No HEKOTOPbIM AAHHbIM, MPEBbI-
waeTt 14%. B oTHOWEHNN NPOPUNAKTUKM peLm-
ovBa s3BeHHoro KKK nepcnekTBHbIM Ha-

Puc. 6. KoHTponbHas aHrmorpamma JDKA. Cumntom
“obropenoro gepesa”.

npaBneHNeEM BbIrMaOMUT TpaHcKaTeTepHas M-
6onmsaumsa CMHOPOM-0TBETCTBEHHbIX apTepuii
Xenyaka vy ABeHaauaTUNepPCTHOMN KULLIKUA.

Mo npepBapuTeNbHbIM OaHHbIM, B rpynne
60/bHbIX BbICOKOro pucka npodunakrnyeckas
ambonusaums (BbIMOJSIHEHHAS MOCSe 3HO0CKO-
MMYECKOr0 remMocTasa) CHUXaeT 4yacToTy pe-
unamea oo 6,8%, 1o ectb bonee yem B 2 pasa
MO CpaBHEHUIO C TPAAULMOHHBLIM 3HOOCKOMNU-
YECKMM reMOoCTa30M, 4TO TaKXe MOJIOXUTENb-
HO CKa3blBaeTCs Ha BbIXXKMBAEMOCTWN OOJIbHbIX.

Haw onblT noaTBepXxnaeT nogobHbie pe-
3ynbTaTbl, a NpeacTaBfiIEHHbIE KIMHUYECKNE
HabnoeHVs HarNgaH0 OEMOHCTPUPYIOT BbICO-
KN TEXHUYECKUIA yCMNEX U KIIMHUYECKYIO 3d-
HEKTMBHOCTb MPOGUNAKTUYECKOW TpaHCka-
TepHoin ambonmaauun npu s3seHHom XKKK.

C y4eTOM BbILLENIIOKEHHOIO OCTaeTCs Ha-
LEeATbCs, YTO AasibHENLLEE N3Y4YEHNE OAHHOMO
HanpaBfieHVs1 HANAET CBOE OTPaXeHne B BUAE
pas3paboTkm 1N YyTBEPXAEHNS COOTBETCTBYOLLMX
HaLUMOHANbHbIX KITMHUYECKMX PEKOMEHOALMNIA.
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Introduction. The recurrence of gastroin-
testinal bleeding whose rate after conventional
endoscopic hemostasis (according to several
sources) exceeds 14%, contributes to a large
extent to the increase of mortality from gastric
and duodenal ulcer disease. Transcatheter em-
bolization of the syndrome-related gastric or
duodenal arteries performed after effective
endoscopic hemostasis appears to be a prom-
ising approach to the prevention of recurrent
ulcer-related gastrointestinal bleeding.

Purpose. Evaluation of the results of pre-
ventive transcatheter arterial embolization in
patients at high risk for recurrent ulcerous gas-
trointestinal bleeding on the base of literature
review and of the authors’ experience.

Material and methods. We analyzed 10 li-
terature sources on the above topic and our
own experience with preventive transcatheter
arterial embolization in 71 patients at high risk
for recurrent ulcer-related gastrointestinal
bleeding: the left gastric artery was embolized
in 44 cases, the gastroduodenal artery -
in 27 cases. We report in details 2 clinical cases
demonstrating the results of this technique.

Results. According to the literature data,
preventive embolization contributed not only
for the decrease of the recurrence rate, but also
for a significant decrease of hospital mortality
in patients with gastrointestinal bleeding in
comparison with the use of endoscopic hemo-
stasis only (without subsequent embolization of
the syndrome-related artery). According to the
meta-analysis of the trials, these indices were:
6.8% vs. 14.3% (p = 0.003) and 4.5% vs. 8.8%
(p = 0.032), respectively.

Our own experience confirms these results,
and the presented clinical cases are a good
example of high technical success and clinical
effectiveness of preventive transcatheter em-
bolization in ulcer-related gastrointestinal
bleeding.

Conclusion. The obtained data support the
wide use of preventive transcatheter arterial
embolization in patients at high risk for recur-
rent ulcer-related gastrointestinal bleeding.

Introduction

Gastric and duodenal ulcer disease has a
leading position among all gastrointestinal dis-
eases and is the most frequent cause of gastro-
intestinal bleedings: it is associated with ap-
proximately 50% of all cases of bleeding from
upper gastrointestinal tract (1).

According to different authors, the number
of cases of upper gastrointestinal bleedings
worldwide varies from 25 to 150 cases per
100,000 population per year (2, 3). Despite the
improvement of emergency surgery in the
Russian Federation, the mortality rate associ-
ated with this disease in the country varies from
8% to 16%, and in cases of severe bleedings,
ineffective endoscopic hemostasis and disease
recurrence it reaches 35-50% (1-3).

Recurrence of ulcerative bleeding remains
one of the main causes that negatively impacts
the mortality rate, so there is a need to find out
additional effective methods to prevent this
threatening complication. Recently, transcath-
eter embolization of the gastric and duodenal
arteries has been actively positioned as such.

In case of bleeding from an ulcer in the fun-
dus or lesser curvature of stomach, the target
artery for embolization typically is the left gas-
tric artery or, much less often, the terminal
branches of the splenic artery. Sources of
bleeding from an ulcer in the gastric body and
antral part of the stomach can be the right gas-
tric artery, both gastroepiploic arteries, and
short gastric arteries. When bleeding occurs
into the duodenal cavity, embolization is most
often performed to the trunk of gastroduodenal
artery, or upper and lower pancreatoduodenal
arteries.

Selective angiography of the syndrome-re-
lated artery was used for the first time for diag-
nostics of gastrointestinal bleeding by Baum
et al. in 1965: the bleeding was identified in
4 out of 8 patients (4). Rosch at al. were the first
who successfully stopped the upper gastro-
intestinal bleeding by performing selective em-
bolization of gastroepiploic artery in 1972 (5).
Then, for unknown reasons, this method was
forgotten for several decades and was used
uncommonly; at least there are very few rele-
vant publications for that period. Only in 1990s,
along with the improvement and the widening
of the spectrum of embolizing materials, the
implementation of microcatheters into practice
and accumulation of experience, the interest in
endovascular hemostasis in the gastrointesti-
nal tract increased again and reached its apo-
gee in recent years.

Recent studies comparing efficacy and
safety of surgical and endovascular hemosta-
sis in refractory ulcerative bleedings have
demonstrated a substantial reduction in the
incidence of intervention-related complica-

lNpumeHeHne NpoguIakTUYECcKol TpaHCKaTeETEPHO apTepuaibHoOM amMboamn3aumm
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tions and duration of hospitalization in patients
with transcatheter arterial embolization (with
comparable in-hospital mortality between
groups) (6, 7).

The inspiring results of endovascular meth-
od were the reason for its consideration as
a preventive, even in case of effective endo-
scopic hemostasis in patients with a high risk
of ulcerative gastrointestinal bleeding recur-
rence. The first positive results of such ap-
proach were demonstrated as recently as in
2015 by Mille M. et al. (8), and then in 2019 by
other researchers (9). Finally, the authors of
a recent meta-analysis of several similar stud-
ies came to a corresponding conclusion: in the
group of patients with effective endoscopic
hemostasis and preventive embolization, the
incidence of GIB recurrence, as well as hospi-
tal mortality rate were two times lower than in
the group with effective endoscopic hemosta-
sis without further embolization of syndrome-
related artery: 6.8% vs 14.3% (p = 0.003) and
4.5% vs 8.8% (p = 0.032), respectively (10).

In our work, we are using preventive tran-
scatheter arterial embolization (TAE) for the
treatment of ulcerative GIB since 2015, but
most actively within recent 3-4 years. Within
the period up to 2021 inclusive, corresponding
endovascular intervention (i.e., in all cases
after effective endoscopic hemostasis) was
performed in 71 patients: in 44 patients with
gastric ulcer and in 27 with duodenal ulcer.
All patients initially had at least two criteria for
a high risk of GIB recurrence at admission
(one — endoscopic feature and another — labo-
ratory indices or clinical history): Forrest I-llb,
ulcer more than 10 mm in size, hemoglobin
less 50 g/L, systolic blood pressure less
90 mm Hg, hemorrhagic shock. Table shows
the immediate results of embolization ob-
tained in our study.

The table shows that our results are compa-
rable to those in the above mentioned meta-
analysis, i.e. significantly better than in the group
of endoscopic hemostasis without further pre-
ventive embolization.

To demonstrate the technical feasibility,
safety and efficacy of preventive transcatheter
arterial embolization for ulcerative GIB, two of

Table. Hospital results of preventive TAE in patients with
a high risk of ulcerative GIB recurrence (n =71)

Technical success 69 (97.2%)
GIB recurrence 5(7.0%)
Death 4 (5.6%)

the most representative clinical cases from our
practice are presented below.

Description of clinical case No. 1

Patient A., male, 60 years old, was admitted in
the intensive care unit of the Fl. Inozemtsev Minicipal
Clinical Hospital of the Moscow Healthcare Depart-
ment in the condition of moderate severity with diag-
nosis: completed gastrointestinal bleeding. Medical
history: gastric ulcer, prior surgeries: herniotomy
due to the right inguinal hernia, umbilical hernia.

Esophagogastroduodenoscopy (EGDS) was per-
formed within the first 2 hours. An acute ulcer of the
gastric antral posterior wall 10 mm in diameter and
of middle depth was revealed. At the ulcer bottom
there was fibrin and a large thrombosed vessel
(presumably from the right gastric arterial territo-
ry). There was light bile in the intestine. To prevent
bleeding recurrence, endoscopic hemostasis was
performed: vessel in the ulcer was clamped by four
endo clips. Conclusion: acute gastric ulcer — Forrest
2A. Completed bleeding. Endoclamping of vessel in
the gastric ulcer. There were no signs of continuous
bleeding at the time of examination.

The patient continued treatment in the intensive
care unit in the condition of moderate severity state
and with laboratory signs of mild acute posthemor-
rhagic anemia (RBC - 3.96 - 10'?/L; HGB - 115 g/L;
HCT - 33.8%).

Within 2 hours after the initial hemostasis, signs
of bleeding recurrence appeared, due to that re-
peated EGDS was performed with the following re-
sults: three endo clips tightly fixed in the bottom of
the ulcer (4th clip was not found), at the same place
is a slow inflow of scarlet blood from a partially
thrombosed vessel. In the intestine - “coffee-
ground”. Findings: acute gastric ulcer — Forrest 1B.
Bleeding recurrence. Combined endoscopic hemo-
stasis was performed, including submucosal injec-
tion of 10 ml 0.01% solution of adrenaline and ar-
gon-plasma coagulation of the vessel in the ulcer.
The blood inflow was stopped.

Taking into account severity of the patient condi-
tion, recurrence of the GIB, and repeated endo-
scopic hemostasis, a decision was made to perform
a preventive transcatheter embolization of the syn-
drome-responsible artery. The patient was trans-
ferred to the X-ray operating room.

Under local anesthesia with 2.0 mL of 0.5%
Novocain solution, puncture and catheterization
of the right a.brachialis was performed. Introducer
6F was installed, through which 5000 U of heparin
was injected. To visualize the angioarchitectonics of
a potential source of bleeding, a plain celiacography
was performed by means of a diagnostic catheter
JR 6F x 100 cm (Fig. 1). Celiac trunk is developed
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Fig. 1. Plain angiography of the celiac trunk before
embolization. White arrow is splenic artery, white dashed
arrow is left gastric artery, black arrow is common
hepatic artery. In the projection of RGA there are 3 endo
clips (outlined by circle).

Fig. 2. RGA angiogram (black arrow) prior embolization.
The zone of contrast accumulation is outlined by circle.

Fig. 3. Angiography of celiac trunk after embolization of
RGA and GDA. Solid arrow is coils in the RGA. Dashed
arrow is coils in the GDA.

normally, consists of splenic, left gastric and com-
mon hepatic arteries. Three clips are visualized in
the projection of the right gastric artery (RGA) terri-
tory.

Considering clinical and angiographic pictures,
a collective decision was made to embolize the right
gastric and gastroduodenal arteries up to the place
of gastroepiploic branch origin. At the first stage,
the RGA was selectively catheterized through previ-
ously installed diagnostic catheter by means of
microcatheter 2,8 F x 130 cm on the introducer
0,0014" x 190. lts angiography was performed,
the area of contrast accumulation was determined
in the projection of antral gastric mucosa (presum-
ably, at the site of ulcer defect) (Fig. 2).

In order to embolize the RGA, two microcoils with
a hydrogel 0.018" 3.0 x 40 mm were successively
implanted through the micro-catheter. At the sec-
ond stage, the middle third of GDA was catheter-
ized with the same catheter. Angiography with fur-
ther implantation of two more similar microcoils
sized 4.0 x 20 mm and 5.0 x 60 mm was performed.
On the control angiograms, bloodflow through the
artery was not completely reduced, due to that addi-
tional embolization of GDA with 1 vial (2.0 mL) of
microspheres sized 500-700 um was made. On the
final angiogram of celiac trunk there was a persistent
stagnation of bloodflow in GDA and RGA, the blood-
flow on the common hepatic, splenic, and left gas-
tric arteries was preserved (Fig. 3). Diagnostic cath-
eter and introducer were removed from the vascular
system. Manual hemostasis was performed, aseptic
compression bandage was applied.

According to the results of EGDS performed after
embolization: condition after combined endohemo-
stasis. No signs of bleeding recurrence.

Next day the patient was transferred to the sur-
gery department. The duration of hospitalization was
6 days. Post-embolization period was smooth, with-
out any complications, and unfavorable side effects
from the intervention. The patient was discharged
from the hospital with a recommendation for follow
up with gastroenterologist and surgeon at the place
of residence. At discharge: there were no signs of
GIB recurrence, hematology and biochemistry pa-
rameters were within reference values.

Description of clinical case No. 2

Patient L., male, 39 years old, was admitted in the
intensive care unit of FIl. Inozemtsev Municipal
Clinical Hospital of the Moscow Department of
Healthcare in severe condition with diagnosis: com-
pleted gastrointestinal bleeding. Urgent EDGS was
performed, the results of which revealed the follow-
ing: ulcer of the lesser curvature of stomach body
with diameter up to 12 mm, on the ulcer bottom

lMpumMmeHeHne nNpogunaKkTU4YecKo TpaHckaTteTepHOV apTepunasibHoM amboan3aumm
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Fig. 4. Plain angiography of the celiac trunk before
embolization. 1 — common hepatic artery, 2 — left gastric
artery, 3 — splenic artery.

there was fibrin, fixed blood clot up to 2 mm. Forrest
2B. The clot was removed. Combined prevention of
bleeding recurrence was performed by infiltration of
0.01% adrenalin solution together with argon-plas-
ma coagulation up to black crust formation.

Within 3 hours the repeated EGDS was per-
formed: there were no signs of bleeding recurrence.
Nevertheless, considering the initial severity of the
patient condition and high risk of GIB recurrence,
a collective decision was made to perform preven-
tive transcatheter embolization of the syndrome-re-
sponsible artery. The patient was transferred to
X-ray operating room.

Under local anesthesia with 2.0% Lidocaine solu-
tion 2.0 ml, puncture and catheterization of the right
a.radialis was performed. Introducer 6F was in-
stalled, through which heparin 5000 U of heparin
was injected. Due to the aorta anatomic features,
attempts to selectively catheterize the celiac trunk
with different catheters were unsuccessful, and
a decision of access conversion was made. Puncture
and catheterization of a. femoralis were performed,
6F introducer was installed. An angiography was
performed successfully by means of Simmons cath-
eter sized 1 6F x 100 cm: celiac trunk is normally
developed and represented by splenic, common
hepatic, and left gastric arteries. Signs of extravasa-
tion or contrast accumulation in the gastric mucosa
were not observed (Fig. 4).

Nevertheless, considering initial clinical data and
endoscopy results (including ulcer size and loca-
tion), a collective decision was made to perform the
intuitive embolization of potential syndrome-respon-
sible artery. LGA body was catheterized with the

Fig. 5. Angiogram of LGA prior embolization.

Fig. 6. Control angiogram of the LGA. Symptom of burnt
tree.

same catheter, its angiography was performed
(Fig. 5) with further embolization with 1 vial (2.0 ml)
of micro spheres sized 700-900 um until the effect
was achieved (symptom of burnt tree) (Fig. 6).

On the 4th day after TAE, the control EGDS was
performed. Findings: in the gastric lumen there is
a small amount of transparent foamy fluid. Gastric
walls are elastic, peristalsis is deep, circular, pre-
sented in all areas. Folds of greater gastric curvature
are soft and mobile. Mucosa is diffusely hyperemic.
In the lesser curvature, an irregularly shaped ulcera-
tive defect, up to 18 mm in diameter, covered by
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fibrin with a marked inflammatory ridge is deter-
mined. Antrum is not deformed, patent, is apposed
completely. Duodenum bulb is not deformed.
Mucosa is pink and velvety. Ulcers and erosions are
not revealed. Postbulbar parts are not changed.
In the lumen of intestine there is transparent bile.

Hospitalization outcome: the patient was dis-
charged on the 7th day. During this period there was
no recurrences of Gl bleedings, post-embolization
period was smooth, without complications. At the
discharge hematology and biochemistry parameters
were within reference values.

Conclusion

Gastrointestinal bleeding is one of the most
frequent and life-threatening complications of
gastric and duodenal ulcer, that characterized
by high mortality.

A major contribution to the mortality rate is
made by bleeding recurrence s, the incidence
of which in traditional endoscopic hemostasis,
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PeHTreH3HAOBacKynsapHoe iedeHHe NaHKpeaToreHHbIX
nceBgoaHeBPU3M racTpoyoAeHaNIbHOU apTepUM.
0630p KIMHUUYECKHUX C/ly4YaeB

E.A. KanbueHko!, .. TpomoB?3*, A.A. LLlerones?, A.I". ViLueBckunii? 3,
E.B. TaBnyea?®, C.A. lNanosiH? 3, A.M. MenkuksiH? 3, A.B. Jlerkuii'’

" fopoackas knmHu4yeckasi 60/ibHULIA CKOPOU MeanLmHckor nomolum Ne25, Bonrorpas, Poccusi

2 @PrAOY BO “Poccuricknii HaumoHasIbHbIM MCCaen0BaTeIbCKuii MeanLUNHCKUA YHUBEPCUTET
um. H.U. NMuporosa” Muxzapasa Poccumn, Mocksa, Poccusi

3 'bY3 ropoaa Mocksbl “lopoackas knmHu4eckasi 6osibHuLa M. @.U. ViHozemieBa
3 ropona Mocksbi”, MockBa, Poccusi

llaTtosorvsi noaXxesnyno4YHON Xesedbl 1 MNaHKpearoayoneHasibHOM 30HbI SIBJSIETCSI OCHOBHOU PUYUHOM
06pa3oBaHusi MCEeBA0AHEBPU3M racTpoayoaeHaIbHOU apTepun. M13-3a BbICOKOro pycka paspbiBa v ¢garasib-
HOIro KPOBOTEYEHUSI BCE aHEeBPU3MbI racTpOAyOLAeHaslbHOVM apTepun roaaexar paaukaabHOMYy JIeHYEHUIO.
BosibLUMHCTBO CrieumanincToB MNpuaepXnBarTCs MHEHUSI OTHOCUTEJIbHO PEenMYLLeCcTBa MaslouMHBAa3UBHbLIX
TEXHOJIOMMI, B 4aCTHOCTU SHAOBACKYJISPHbLIX METOAMK, B TaKou cuTyaumn. Ha ocHoBaHuy 0630pa AaHHbIX
JINTEeparypbl i COOCTBEHHbLIX KJIMHUYECKUX HaBJIl0AEHWV aBTOPbI OLLEHUBAIOT PE3YJIbTaTbl 9HAOBACKYJISIPHbLIX
BMeLLATE/IbCTB C LeJIbI0 JIHEHUS MaHKpPeaToreHHbIX MCeBA0aHEBPU3M racTpOAYyOAEHAIbHOV apTepun.
JiBa knvHu4eckux HaboaeHVs1 n3 COOCTBEHHOM MPakTUKY HarssAgHO AEMOHCTPUPYIOT BO3MOXHOCTb MpuMe-
HEHUST Y KIIMHNHYECKYI0 3 PEKTUBHOCTb [ABYX BAPUAHTOB JIEYEHWS aHKPeaToreHHbIX aHEBPU3M ractpoayosne-
HaJIbHOV 30HbI 9HA0BACKYJISIPHbLIM CITIOCOO0M.

KnodeBble cnoBa: aHeBpr3Mbl BUCLEePasibHbIX apTEPUN, NMaHKpeaToreHHasi aHeBpuama, aHeBpu3ma ractpo-
AyOneHaslbHOVi apTepun, TpaHckaTteTepHas apTepuasbHas aMboansauuss, smboamn3anms ractpoayoneHasib-
Hovi apTepuu

Radioendovascular treatment of pancreatogenic
pseudo aneurysms of gastroduodenal artery.
Resume of clinical cases

E.A. Kaltchenko', D.G. Gromov? 3*, A.A. Schegolev?, A.G. Ishevsky? 3,
E.V. Tavlueva®, S.A. Papoyan?3, A.M. Melkikyan? 3, Legkiy A.V."

" Municipal City Emergency Clinical Hospital Ne25, Volgograd, Russia

2 Federal State Autonomic Educational Institution of Higher Education «N.I. Pirogov Russian National
Research Medical University of the Ministry of Health of the Russian Federation, Moscow. Russia

3 Moscow State Budgetary Healthcare Institution F.l. Inozemtsev Municipal Clinical Hospital of the
Moscow Healthcare Department, Moscow. Russia

Pancreatic and pancreatic-duodenal pathology is the main cause of the formation of false gastroduodenal
arterial aneurysms. All these aneurysms must be subject to radical correction in view of high risk of rupture and
fatal bleeding. Most experts favor the use of minimally invasive technologies, namely — endovascular surgery,
in these settings. The authors assessed the results of endovascular interventions for the management of
pancreatogenic false aneurysms of the gastroduodenal artery based on the analysis of literature and their own
experience. The presented clinical cases give a good example of the feasibility and clinical effectiveness of two
options of endovascular management of pancreatogenic aneurysms of the gastroduodenal artery.

Keywords: visceral arterial aneurysms, pancreatogenic aneurysm, gastroduodenal arterial aneurysm,
transcatheter arterial embolization, gastroduodenal arterial embolization

PeHTreHaHA0BacKy/IsipHOE JIe4EHNEe NaHKPeaToreHHbIX MCeBA0aHEeBPU3M racTpOAYOAEeHaIbHOM 21
aptepun. O630p KIMHNYECKUX CI1yHaeB



WHTEPBEHLUNOHHAS AHITMOJI0Mns

BeBepmeHue. [laTtonorms nomoxenygo4yHOMN
>Xenesbl M NaHKpeaToayoaeHasIbHOW 30HbI ABNS-
eTcsl OCHOBHOM npu4nHOW ob6pa3oBaHus
rnceBOoOaHEBPU3M racTpoayodeHasibHON apTe-
pun. N3-3a BbICOKOIo prcka paspbiBa 1 ¢partasib-
HOrO KPOBOTEYEHUSA BCE aHEBPU3MbI racTpoay-
OLleHasIbHOWM apTepun noanexart pagukanbHOMY
neyeHntio. B KayecTBe TakoOBOro MNPUMEHSIOT:
OTKPbITbIE XMPYPruyeckue, nanapockonmyeckme
N PEHTreH3HO0BACKYSIPHbIE BMELLATESNbCTBA,
a TaKke BapmaHTbl X KOMOVHaUUN.

HecmoTpsa Ha pasHoob6pa3ne BapuaHToB
Jle4eHns aHeBPU3M racTpPOAYyO4EHANBLHOM ap-
TEPUN, MHEHUNSI OTHOCUTENBHO NPENMYLLECTBA
MaJZIOMHBA3MBHbIX TEXHONOIMUM mepen, OTKPbI-
TbIMU XMPYPIrMYECKMMU OnepaunamMmm npuaep-
XMBaTCs OONMBbWMHCTBO CNELUaNIMCTOB.
MHOrme N3 HMX CKIIOHSAKTCS B MOJIb3Y UMEHHO
9HO0BACKYJISIPHbLIX METOAUK.

LUenb: Ha ocHOBaHUK 0630pa AaHHbIX NuTe-
paTypbl 1 COOCTBEHHbIX KIIMHUYECKUX Habo-
LEHNI OLEHUTb pe3yNbTaTbhl 3HL0BACKYISIPHbIX
BMELLATENLCTB C LENbI0 Nle4eHnss naHkpearto-
FeHHbIX MCEBAOAHEBPU3M racTpoayodeHas b-
HOW apTepun.

MaTtepuan n metopgbl. [lpoBeneH aHanus
copgepxaHua 14 nutepaTypHbIX MCTOYHUKOB MO
BbibpaHHOM Teme. oaopoOHO npencTaBfieHbl
[Ba KITIMHNYECKMX Ccny4vasi U3 COOCTBEHHOW Npak-
TUKW 3HO0BACKYISIPHOW KOPPEKLMN MaHKpeaTo-
reHHbIX aHEBPU3M racTpoayoeHaIbHOM 30HbI.

Pesynbtatbl. [10 pgaHHbIM nuTEepaTtypbl,
TpaHcKkaTteTepHas apTepuanbHas amoonusaums
aHeBpU3M BUCLEPaSIbHBIX apTepPUin acCoLMnpYy-
eTcsa ¢ 6onee HM3KOM 4aCTOTOW OCIOXHEHUN
M MEHbLUMM CPOKOM FOCnuTann3aumm naymeH-
TOB MO CPaBHEHUIO C XUPYPIrMYECKUMU BMELLIA-
TenbcTBamMu (NpU CONOCTaBMMOMN KIAMHMYECKON
apPeKTMBHOCTU MEeTOoA0B B OONbLUMHCTBE
cnyyaeB). CoOOCTBEHHbIN OMbIT NOKa3biBaeT aHa-
JNIorvyHble pesynsTaThl, a NpPeacTaBNIeHHbIe KInN-
HU4yeckue cnyd4au HarnsggHoO OEMOHCTPUPYIOT
BO3MOXHOCTb MNPUMEHEHUS W  KIIMHUYECKYIO
AP PEKTUBHOCTb ABYX BAPMAHTOB JIEH4EHUS MaH-
KpeaToreHHbIX aHEBPU3M raCTpoayoaeHaIbHON
30Hbl 3HA0BACKYASIPHBLIM CNOCOOOM.

3aknoyeHume. MonyyeHHble B xoae pabdoThl
OaHHbIE CBUOETENLCTBYIOT B MOJb3Y LUMPOKOro
MPUMEHEHUNS 9HO0BACKYSPHbBIX BMELLATENLCTB
C LLeNblO Nle4YeHnst NCeBA0aHEBPU3M racTpoay-
Of€eHaNbHON apTepun.

BeepeHue

AHEBPU3MbI racTpoayofeHaslbHbIX apTepun
(FTdA), Kak U BCe aHeBpPU3Mbl BUCLLEepPasbHbIX
aptepuin (ABA), rmcrtonornyeckm nogpasaens-

IOTCS HA UCTUHHbLIE N NOXHbIE. MONOCTb No-
CNegHMX 4YaCTUYHO OrpaHnyeHa OKpPYXKatoLLEeN
COCy[, TKaHblO, TO eCTb UMEETCA AedeKT COCy-
ONCTON CTeHkn. VCTMHHas pacnpoCTpaHeH-
HOCTb aHeBpu3M IJA He n3BecTHa, Tak Kak oo
pas3pbiBa 1 Pa3BUTUA KPOBOTEYEHUSA NOLABNSA-
oulee OOJILLUMHCTBO M3 HUX NpoTekaeT bec-
CUMMNTOMHO U BbISIBASIETCS Clly4arHO, Hanpw-
Mep B xoae ckpuHuHroeblx KT nnam MCKT no
nosBony He abgomuHanbHoOW natonorun (1).
Tem He mMeHee MOXHO C YBEPEHHOCTbIO CKa-
3aTb, YTO OaHHas NaTosorvUga KpamHe pepnka:
nons aHespuam A oT obuiero 4yucna Bcex
BbigsBNsieMbix ABA He npeBbimaeT 6,0%. Ona
CpPaBHEHUS: O0NS aHEBPU3M CENe3eHOYHOMN
aptepun (OHa Xe camasi 3Ha4ymuTesibHasi) Co-
ctaBnsaeT 60% (1-6). Mo npniynHe ocobeHHo-
CTEeN reHesa pacrnpoCTPaHEHHOCTb JIOXHbIX
aHeBpu3M [JA (kak n scex ABA) ropasgo BbiLLe,
4yeM UCTUHHbIX. CpegHnin BO3pacT NaumeHToB
C OaHHOM naTtonoruen BapbupyeT ot 50 go
58 neT, Nnpn 3TOM MY>X4MHbI Cpean HUX BCTpe-
yaloTca B 4,5 pasa yalle, YeM XEHLLUVHbI (2—4).
Puck paspbiBa aHeBpuam IOA gocturaet 25%
B rof, NieTasnbHOCTb NMpu 3TOM KoJsiebneTcs oT
10 po 70% (1, 6).

OCHOBHbLIMM MPUYMHAMW Pa3BUTUS AHEB-
puam [[IA aBng0TCA: OCTPbIN NaHKpeaTuT, 060-
CTPEHME XPOHUYECKOro MaHKkpeaTtuTa, Tyrnble
TpaBMbl XMBOTA, Ornepauun Ha opraHax naH-
KpeaToaoyoLeHasIbHOW 30HbI, pexe — apTepu-
anbHas rMNepPTEH3ud, aTepocKepo3 1 ayTo-
MMMYHHble 3aboneBaHusi, Takme Kak CUC-
TEMHas KpacHasi BOJlYaHKa, rpaHysemMaTos
BereHepa, y3eskOBbI NOAMaApPTEPUNT, CUH-
npom MapdaHa, cuHapom dnepca-AdaHnoca
1 GMbpPO3HO-MbILLIeYHasa amcnnasua (1-7).

3-3a BbICOKOIro prcka pa3pbiBa BCE aHEB-
puambl [JA (He3aBMCMMO OT MX pa3mMepa) rnos-
nexat nedeHuo (1, 3-5). lMpn aTom m3-3a
HEBbICOKOI pacrnpoCTPaHEHHOCTN JaHHOM na-
TONOrMM BCe peKoMeHdauunn, Kacaroumecsd
3TOro Bonpoca, 6a3mpyloTcsa Ha pedynbraTax
HEBONMbLUNX WNCCNEOOBAHUA U KIMHMYECKUX
HabnaeHN, TO eCTb UMEIOT HEBbLICOKUI YPO-
BeHb JokazaTtesnibHol 6a3bl. B kavyecTBe neyve-
HUa aHeBpu3M [JA NpPUMEHSIOT: OTKPbITbIE
XMPYPrMyeckmne onepaumm, nanapockonuye-
CKME U1 PEHTreH3HO0BaCKyNspHble BMeLlla-
TenbCTBa, a Takxe BapuaHTbl KOMOWHaLWUM
3TnX metoauk (5—-13).

HecmoTpsa Ha pasHooOpasve BapuaHTOB
nedvyeHnsa ABA, MHEHNSI OTHOCUTESIbHO NMPenMy-
LuecTsa MasilOMHBA3MBHbIX TEXHOJIOMUA nepes,
OTKPbITBIMU  XMPYPrUYECKMN  Oonepaunamm
npuaep>XmBarTca OOMbLIMHCTBO Cheumanu-
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CTOB. MHOrMe m3 HUX CKIIOHSKOTCA B MOJb3Yy
MMEHHO 9HOO0BACKYJIFAPHbIX BMELUATEeNbCTB.
B yacTtHOCTHK, P. Barrionuevo n coaBT. B MeTa-
aHanuse psga UCCnefoBaHMi nokasanu, YTo
TpaHckaTeTepHas apTepuanbHas ambonunsa-
unsa ABA accouumpyetcs ¢ 6onee HU3IKOM
4YaCTOTOW OCJIOXHEHUM N MEHbLLIMM CPOKOM
rocnutannsaumm naumeHToB Mo CpaBHEHUIO
C XMpyprnyecknmMmuy BMellaTenbcTBamMm (npu
COMOCTaBUMON KIIMHNYECKON 3PEEKTUBHOCTU
MEeTOA0B B 6oNbLUMHCTBE cnyyaes) (14).

C uenbio OOMONHUTENBHOW Nonynspuaauumn
aHAoBackynspHoro nedenms ABA (B yacTHO-
CTW, NaHKpeaToreHHbIx aHeBpu3m [[A) Huxe
npeacTaB/ieHbl ABa KJIMHUYECKMX HabnoaeHns
N3 HaLWemn NpakTuKku.

KnuHuyeckoe HaGniogeHune 1

MayuenTka C., 56 net, noctynuna B NpuUeMHoe
otoeneHne BY3 “TKB um. ®.UN. MNHo3emueBa
O3 ropoga Mockebl” ¢ xanobamu Ha onosicbiBato-
wyto 60b B aNUracTpum, TOLIHOTY, PBOTY XEN4YblO.
CocTosiHMEe Mpu MOCTYMJIEHUN CPedHen TaXecTu,
AL 130/80 MmpT.CcT.,4HCC 808 1 MuH, 440168 1 MUH.
M3 aHamMHe3sa: cTpagaeT XPOHMYECKUM MNaHkpeaTu-
TOM, OCJIO)KHEHHBLIM KUCTOW FOSIOBKM MOAXKEsyn04-
HOW ene3bl. YUNTbIBAs UCXOOHbIE AaHHbIE, BbIMOJ-
HEHbl COOTBETCTBYIOLIME NTabopaTopHbIE U UHCTPY-
MeHTasIbHble NCCIef0BaHUS.

OcCHOBHblE NapamMeTpbl KIMHMYECKOro aHannsa
kposu: WBC - 5,0 - 10°/n; HCB — 109 r/n; RBC -
3,53 + 108/mm3; HCT - 31,6%.

YnbTpa3BykKoOBOE UCCieA0BaHe OpraHoB OpioLL-
Hon nonoctn (Y3U OBI): npudHaku oMddy3HbIX
M3MEHEHUN nedeHn, oObeMHOe obpasoBaHME ro-
JIOBKM NOMKENYA04YHOM Xenesbl.

KomnbioTepHas Tomorpadusi opraHoB OpIOLLIHOM
nonoctn (KT OBI) ¢ KOHTpacTMpOBaHMEM: XPO-
HUYECKUI NaHKpeaTuT, MPU3HaAKN KPOBOU3JIUAHUS
B nceBOOKUCTY. BunuapHas u naHkpeaTtuyeckas
rMNepTEH3US.

YunTblBas OaHHble aHamMHe3a, pe3ynbTaTbl WH-
CTPYMEHTaJIbHbIX 1 NabopaTopHbIX METOA0B obce-
LOBaHWS, MPUHATO PELLUEHNE O BbINOJHEHUN Lienva-
Korpaduu ¢ Lenbio YTOYHEHNS AnarHosa un onpege-
JNIeHUs1 ONTUMasIbHOW TakTUKUK NIEHEHUS.

Mon mecTHo aHecTeaumelt Sol. Novocaini 0,5% —
10,0 MAn nyHKTMpOBaHa W KaTeTepuaMpoBaHa
a. femoralis dextra. YcTtaHoBneH nHTpoabiocep 6 F,
B KOoTOpbIi BBeaeHo 5000 Epn pacTtBopa renapuHa.
AHrMOapPXMUTEKTOHMKA YPEBHOro CTBOJSA TUMNUYHA:
npeacTaBfieHa cene3eHo4YHon, obLen nevyeHoYHoM
N NIeBOW Xenyno4dHow apTtepusmu. pun cenektme-
HOW KaTeTepusaumm 1 aHrmorpadpum obuien nede-
HOYHOW apTepun onpeaensaeTcs rmraHTckas aoXHas
aHeBpu3Mma a. gastroduodenalis (puc. 1).

Ciby Hospitall:
XA201606221401

4

Puc. 1. Uenuakorpamma. KoHTpactupyeTtcs Henpa-
BUbHOM pOpMbl 0O6pa3oBaHMe — JOXHas aHeBpu3Ma
IOA (BblgeneHo kpyrom). 1 — obLas neyeHoyHas apTe-
pus; 2 — racTpoayofeHanbHas apTepust; 3 — cene3eHou-
Hasa apTepus; 4 — neBas XenyaooyHas apTepus.

Gity H
XA201606221

Puc. 2. AHruorpamma 6acceiHa obuiein nevyeHo4YHon
apTepuun. 3tan NO3NLMOHNPOBaHNS CTeHT-rpadTa B [IA.

XA201606:

Puc. 3. KoHTponbHas uenvakorpamma. Nonoctb nox-
HOI aHeBPU3Mbl He KOHTpacTupyeTca. KposoTok no A

1 OPYrM apTepusiM COXPaHeH.

PeHTreHaH[0BacKyIsipHOE 1e4eHNE NaHKpPeaToreHHbIX NCeBA0aHEeBPY3M racTpoayOAeHaIbHOM

aptepun. O630p KIMHUYECKUX CI1yHaes
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MHTpaonepaumoHHO MNPUHATO PELUEHME O Bbl-
KJIIOYEHVN aHEBPU3MbI NMYyTEM UMMAAHTAUMN CTEHT-
rpacdpTa B [IJA.

MpoeogHukoBbi kaTeTep 6 F JR 4,0 x 100 cm
CEeNeKTUBHO YCTAHOBJIEH B OOLLLYIO NMEYEHOYHYIO ap-
Tepuio, KOpOHapHbIN NpoBogHuk 0,014 x 180 cm 3a-
BeOeH B guctanbHyto TpeTb [A. B mecTe nedekta
FOA BbINOMHEHbI NO3ULMOHUPOBAHUE U UMIMJIAHTa-
uma cteHT-rpadta ANEUGRAFT (ITGlI Medical,
M3pannb) 3,5 x 27 MM nopg naeneHnem 20 atm
(puc. 2). Ha KOHTPOMbHbLIX aHrmorpaMmmMax MnosiocTb
JIOXXHOWM aHEBPU3MbI HE KOHTPACTUPYETCH, KDOBOTOK
no F'JA coxpaHeH (puc. 3).

KaTetep u MHTpoOAblOCEP yOaneHbl U3 Ccocyau-
ctoro pycna. OCywecTBNEH MEXaHUYECKUN remMo-
ctasd yctporicteom EXO-SEAL 6 F (Cordis, CLLA).
Ha mMecTo nyHKuMM HanoxeHa acenTunyeckas Oass-
Las noBsa3ska.

Ha 2-e cyTkm nocne aHOOBAaCKYISPHOro BMeLla-
TenbCcTBa BbINOSIHEHA KOHTpoJsbHass KT OBl ¢ KOH-
TpacTUpPOBaHMEM: XPOHNYECKNIA NaHKpeaTuT B CTa-
O 060CTPEHUS, KNCTO3HbIE 06pPa30BaHNS NoaXKe-
Nyno4HoM xenesbl. bunuapHasa n naHkpeaTmnyeckas
runepteH3nsa. CocTosiHMe nocflie CTeHTUPOBaHUS
IOA: NpoCBET apTepun COXPaHEH, B MPOKCUMAanb-
HOW TpeTu onpeaenseTcsa LmnuHapnyeckom hopmbl
MeTanmyeckoe YCTPOMCTBO (CTeHT-rpadTt) 6e3
MPU3HAKOB 3KCTpaBasaLumn KOHTpacTa.

Mcxop rocnutanusaumn: naumeHTka BbinMcaHa
n3 ctaumoHapaHa 10-e cyTtkun. lNocneonepauyioHHbIN
nepuvop npotekan 6e3 ocnoxHeHui. >Kanobbl Ha
TOLUHOTY, PBOTY, 6011 B XNBOTE HE PELMANBMPOBA-
M. Ha MOMEHT BbINUCKM: pe3ynbTathl nabopaTtop-
HbIX aHanM30B KPOBM — B Npenenax AOonyCTUMBbIX
3HAYEHUN.

KnuHuyeckoe HaGnogeHue 2

MaunenTka K., 72 roga, noctynuia B peaHnmMa-
unoHHoe otaenerHue NBY3 “I'Kb um. ®.N. NHo3eMm-
ueBa 3 ropoga Mockebl” ¢ gmnarHo3om: IPMN-
KapuMHOMAa Tena n XBoCcTa NoaXKenygo4HOM Xenesbl.
CocTosHne nocne nanapoCKonNMYecKom AucTasb-
HOW KOpPMNOpOkKayaanbHOM pe3ekunm noaxkenyaoy-
HOI Xenesbl. HapyXHbl MaHKpeaTUYeCKnii CBULLL.
CocTosBLUeecs KPOBOTEYEHME U3 JIOXKHOW aHeB-
puambl TOA Ha doHe naHKpeaTnYeckom GUCTybl.

M3 aHamHe3a: namapockonu4yeckasi pe3ekuus
noaykenyano4yHoOW xenesbl Mo NoBoAy MHBA3MBHOIO
BHYTPUMPOTOKOBOro MNanuiisipHOro MyLUWUHO3HOro
paka B cneumnanma3mpoBaHHOM cTaumoHape. B paH-
HEM nocrneonepaunoHHOM nepuoge — GopmMmpo-
BaHME HAPYXHOro naHKpeaTM4eckoro ceuwa. Bbl-
nucaHa c apeHaxem noa ambynatopHoe Habnoae-
HME U fiedeHne. Yepes HEeCKONIbKO OHEN oTMeTuna
nocTynfieHMe KpOBW MO ApeHaxy, obpaTtunachb
K OMEePUPYIOLEMY XMPYPrY — NaHKpeaTUyecknin gpe-

Puc. 4. AHrnorpamma 4peBHOro cteosa ao ambonunsa-
ummn. OnpenensieTcs aHeBpPM3ma NPOKCMMasbHOM TPETU
IOA (BbloeneHa Kpyrom).

HaX nepekpbIT. BoinonHeHa MCKT, BbisiBneHa kap-
TMHA, COOTBETCTBYOWAA GOPMUPOBAHUIO JIOXHOM
aHEeBpPM3Mbl NpoKcuManbHOro otaena A ¢ nponu-
TbiBAHWEM KPOBbIO  OKPYXAlOLLEen KieT4yaTKu.
BHyTpurBEHHO BbINOHEHA MHDY3KA 1000 ma dursuo-
norunyeckoro pactesopa ¢ aobasneHnem 500 mr Tpa-
HekcamoBOl kucnoTtbl. NMepeBegeHa B 'BY3 “TKb
um. @.N. NHosemueBa O3 ropoga Mocksbl” Ond
hanbHenwero obcneaoBaHns 1 NeveHns.

CocTosiHMe npu nocTynneHun Tsaxenoe. Al
160/95 mm pT.CcT., YCC 117 B 1 MuH, YO 18 B 1 MUH.
JaHHble nabopaTopHbIX NCCNeaoBaHuin Npu NMocTy-
nnennn: WBC - 8,0 - 10%/n; HCB - 93 r/n; RBC -
3,0 « 108/mm3; HCT - 26,9%.

Y3W OBI1: Bbipa)XeHHbI MHEBMATO3 KULLIEYHKKA,
NpPM3HakoB CBOOOAHOWN XUAKOCTU B OPIOLLIHOM Mo-
JIOCTU HET.

YunTbiBas faHHble aHaMHe3a, TSXEebl KOMOpP-
O6UOHbIN GOH, BLICOKUIA PUCK MHTPaA- KU Nocrneone-
PaUMOHHBLIX OCJNIOXHEHWUW, MNPUHATO peLlleHne
O BbINOJIHEHUU OMArHOCTUYECKOW aHruorpadpun
C NepcrnekTUBOW 3HAO0BACKYSAPHOrO 3aKpbiTUS
ncesnoaHeBpusmbl [OA.

Mop, mecTtHoOM aHecTe3men Sol. Lidocaini 2% —
2,0 MmN NyHKTUpPOBaHa 1 kaTeTepmanpoBaHa a. radialis
dextra. YcTtaHoBneH UHTpoabiocep 6 F B KOTOpPbIN
BBeneHo 5000 Ep renapuHa.

Llennakorpadus: 4peBHbIli cTBOMT 0ObIYHO pas-
BUT, NpPeacTaB/ieH cene3eHo4YHOoM, o0LLen nevyeHou-
HOW 1 NEBON XeNnyano4Honm aprtepusimn. B npokcu-
ManbHOM TpeTtn A onpenensercs okpyrnom ¢op-
Mbl @aHEBpM3Ma C Npu3Hakamuy 3KCTpasasauuun
KOHTpacTa (puc. 4).

Beuay oTCyTCTBMA BCEN NIHENKN CTEHT-rpadTOB
MHTpaonepaumoHHO NPUHATO PELLUEHME O BbIMOJIHE-
HUWM TpaHcKaTeTepHor ambonnsauum. MHoroymc-
JNIeHHble NOMbITKN CENEKTUBHO U YCTOMYMBO KaTte-
TepusmpoBatb A un3-3a M3BUTOCTU COCYLOB
YPEBHOrO CTBOJIA YCMEXOM He YBEHYaUChb.
MpuvHATO pelueHne 0 KOHBEPCUM COCYAUCTOro 40-
ctyna. lNoa mecTHo aHecTe3uen Sol. Novocaini
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Puc. 5. KoHTponbHaa aHrmorpaMmma 4peBHOro CTosa
nocne ambonunaaumn. MecTto yknaaku cnmpasnei B aHeB-
pU3My BbIAENEHO KPYrOM.

0,5% - 20,0 mn NyHKTMPOBaAHa 1 KaTeTepmnsnpoBa-
Ha a. femoralis dextra, yctaHOBAEH UHTPOAbIOCEP
6 F. NMpoBoaHmkoBbIM kateTepom JR 6 F x 100 cm
KaTeTepnu3npoBaHO YCTbe YpeBHOro crteona. bes
TEeXHUYEeCcKMx npobsemM Ha KOpPOHapHOM MNPOBO-
OoHuke 0,0014"x 190 cm B NONOCTb QHEBPU3MBbI
IOA 3aBeneH mukpokateTep 2,8 F x 130 ¢cm, npo-
n3BeaeHa nocnenopaTtenbHas UMNNaHTauusa aByx
Mukpocnupanen ¢ rmgporenem 0,018" pasmepa-
Mn 4,0 x 150 mm n 4,0 x 100 mm. Cnegom 4yepes ToT
Xe MuKpokateTep N4 3akpenneHms apdekTa BBe-
neHbl yacTtmubl PVA 355-500 MkM. Ha KOHTPOsbHbIX
aHrvorpammax — DA ToTanbHO OKKO3MPOBaHa
B MPOKCUMaNbHOM OTAene, NpU3HakoB 3KCTpaBa-
3aumun, 3anosIHEHUS MOJNIOCTU aHEBPU3Mbl KOHTpa-
CTOM HET (puc. 5).

MHCTpPYMEHT M3BNeYeH N3 COCyaucToro pycna.
OcyLecTBneH MexaHW4YeCKU remoctas yCTpOoli-
ctBOM Angio-Seal 6 F. Ha MeCcTo nyHKUun HanoxeHa
[aBsllas acentTuyeckas noBsiaka.

Ha cneayiolwme cyTkmn nauyeHTka na 6maoka uH-
TEHCUBHOW Tepanuu rnepeBeaeHa B XMpPypruyeckoe
oTtaoeneHue. Mo paHHbIM KOHTponbHOro Y3WM OBIT:
B MPOEKUMN MOMAXENYA04YHOW Xene3bl (Mpeanosno-
XUTENIbHO, B MeCTe ObiBLUEN aHeBPM3Mbl) JTIOUMPY-
eTcs rmnepaxoreHHas 3oHa pasmepamm 20 x 14 x 19
MM C HEPOBHbIMU KOHTYpamu. [1o3agm nesow gonm
rnevyeHn onpenenseTcs rnurno-m3oaxoreHHas 30Ha
C HEPOBHbLIMU HEYETKUMU KOHTYpPaMW N aHIXOreH-
HbIMW NOKyCamMu obLwmMm pasmepamm 72 x 33 Mm
(opranmngyowasaca rematoma?). lNpu3HakoB CBO-
60HOM XMNOKOCTU B OPIOLLIHOM MONOCTU HET.

Mcxop rocnutanuadauun: Ha 7-e CyTKM nocne
3HA0BACKYIAPHOr0 3aKpbITUS JIOXXHON aHEBPU3MbI
JA naumeHTKa BbiMMCaHa M3 cTauumoHapa nog
HabsloAeHVE XMpypra rno MecTy XutenbcTea. MNocT-

3MO0N3aLMOHHBIM Nepuog npotekan 6e3 OCnox-
HeHuN. MNpun BbINUCKE: NanbnatopHO — XUBOT MSAr-
Knin, 6e360Ne3HeHHbIn, nepucTanbTUka Bsanas.
Mo nepenHew OPIOLLIHOM CTEHKE B anuracTpasibHOW
obnacTu ocTaBieH ApeHax, B MPOCBETe ApeHaxa —
CKyQHOEe remMopparmyeckoe otaensemoe 06beEMOM
0o 20 mn. JlTabopaTopHble nokasaTenu — B npeaenax
[ONYCTUMbIX 3HAYEHWI.

3aknioyeHme

MN3-3a ocobeHHOCTel reHesa aHeBPU3MbI
OA oTnuyaloTcs ObICTPbIM HEKOHTpONMpye-
MbIM POCTOM M CKJIOHHOCTbIO K paspbiBYy MO
CpaBHEHUIO C aHeBpu3MamMu [pyrux BUCLE-
panbHbIx apTepuin. Cutyaunto ycyryonsioT, Kak
npaeuno, GeCCUMMNTOMHBbIN XapakTep HOCK-
TenbCTBa HepasopBaBLIMXCA aHeBpuam A
M OTClo4a — UX MO3OHAS OMarHOCTmKa.

B coBOKYNnHOCTM BCe BblLLENepevncneHHoe
onpenensieT BbICOKUM Moka3aTefb JieTallbHO-
CTU OT LaHHOW naTtonorvn v onpasgbiBaeT
arpeccuBHYIO TaKTMKY ee BeaeHus: Bce 6e3 nc-
Kito4eHnsa aHeBpm3ambl A 0onkHbl 6bITb Moa-
BEPrHYTbl PaAVKarbHOMY JIEHEHUIO.

LLInpoknin acCopTUMEHT COBPEMEHHbLIX 9M-
601M3npyoLWMX MaTepuanoB, CTeHT-rpadToB,
OKKJTIOAEPOB M APYrOoro 9HOO0BACKYASAPHOIO NH-
CTPpyMeHTapus MnO3BONSET pPeKoOMeHAO0BaTb
TpaHcKkaTeTepHoe 3akpblTue aHespuam [OA
B KayeCTBe MPUOPUTETHONo MeToha JiedeHus,
0COOEHHO Y NauMEHTOB BbICOKOIO XMpypruye-
CKOro pucka.

B psnoe onybanMkoBaHHbIX UCCAeaoBaHUN
M KITMHNYECKUX HAaBMOAEHUA MAaNIOMHBA3VBHbIE
9HA0BACKY/ISIPHbIE BMELLATENIbCTBA YXKE Moka-
3a11 CBOK 3PDEKTMBHOCTb 1 NMPENMYLLECTBA
nepen xMpypruyeckmmMmm onepaumsimn B naaHe
pa3BUTUS OCJIOXHEHU. [JONONHUTENbHbIM
MJIOCOM 3HAOO0BACKYIIPHONO NIe4EeHUs aHeB-
pr3M BUCLLEPaNbHbIX apTepPUii, Ha HaLW B34,
ABNSETCA BO3SMOXHOCTb MOBTOPHbIX NOA0OHbLIX
BMeELLATENbCTB (B Clyyae HeahPEKTUBHOCTU
nepBuYHbIX). JlaHHas OCOOEHHOCTb BbIFOAHO
oT/IM4aeT 3HO0BACKY/SipPHble BMeELLATENbCTBA
OT OTKPbITbIX U JT2aNapOCKONMMYECKUX onepawunn,
Mocsie KOTOPbIX CMaeyHbl npouecc 3aTpya-
HSE€T NOBTOPHbIE AHANOMM4YHbIE MaHUMNYAALNN
1 3aKOHOMEPHO MOBbLILAET PUCK Pa3BUTUS OC-
JNIOXKHEHWI.

Haw onbIT noaTBep>XOaeT BbILLENINOXEH-
HOe, a NpeacCTaBfieHHbIE KIIMHUYECKME Crlyqaun
HarnsgHO OEMOHCTPUPYIOT BbICOKUI TEXHUYE-
CKWIN ycnex, 6e30MacHOCTb U KIMHUYECKYIO
3P DEKTUBHOCTbL 3HAOBACKYIIPHOIO JiedeHus
aHEeBPM3M racTpoayoeHasIbHbIX apTepUin.

PeHTreHaH[0BacKyIsipHOE 1e4eHNE NaHKpPeaToreHHbIX NCeBA0aHEeBPY3M racTpoayOAeHaIbHOM
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Introduction. Pancreatic and pancreatic-
duodenal pathology is the main cause of the
formation of false gastroduodenal arterial an-
eurysms.. In view of high risk of rupture and
fatal bleeding all gastroduodenal arterial an-
eurysms must be subject to radical correction.
Open surgical, laparoscopic and endovascular
interventions, as well as various combinations
of these methods can be used for this pur-
pose.

Despite this variety of options, most experts
believe that minimally invasive technologies for
the management of gastroduodenal arterial
aneurysms have several advantages over open
surgical interventions. Many of them favor the
use of endovascular techniques.

Purpose. Assessment of the results of en-
dovascular interventions for the treatment of
pancreatogenic false gastroduodenal arterial
aneurysms on the base of literature review and
the authors’ own experience.

Material and methods. The authors ana-
lyzed 14 papers dedicated to the above-men-
tioned topic. Also, they present in details two
cases from their own clinical practice with end-
ovascular correction of pancreatogenic gas-
troduodenal arterial aneurysms.

Results. According to the literature, tran-
scatheter embolization of visceral arterial aneu-
rysms is associated with lower complications
rate and shorter in-hospital stay in comparison
with surgical interventions (with comparable
clinical effectiveness of both methods in the
majority of cases). Similar results were ob-
tained by the authors, and the presented clini-
cal cases give a good example of the feasibility
and clinical effectiveness of two options of en-
dovascular management of pancreatogenic
gastroduodenal aneurysms.

Conclusion. The obtained data say for wid-
er use of endovascular interventions for the
management of false gastroduodenal arterial
aneurysms.

Introduction

Aneurysms of gastroduodenal arteries
(GDA), like all aneurysms of visceral arteries
(AVA), are histologically divided into true aneu-
rysms and false aneurysms. The cavity of the
latter is partially limited by the tissue surround-
ing avessel, i.e., there is a defect of vessel wall.
True prevalence of GDA aneurysms is not
known, as prior their rupture and bleeding, the
vast majority of them are asymptomatic and are

revealed accidentally, for example, during
screening CT or MSCT performed due to non-
abdominal disease (1). Nevertheless, it can be
said for sure, that this abnormality is extremely
rare: the proportion of GDA aneurysms in the
total number of all detected aneurysms of vis-
ceral arteries is not more than 6%. For com-
parison, the proportion of splenic artery aneu-
rysms (the most prevalent one) is 60% (1-6).
Due to the genesis features, the prevalence of
GDA pseudoaneurysms (as all AVA) is much
higher than the true ones. The average age of
the patients with this abnormality varies from
50 to 58 years, while among men it occurs
4.5 times more often than among women (2—4).
The risk of GDA aneurysm rupture reaches 25%
per year, while mortality ranges from 10% to
70% (1, 6).

The main causes of GDA aneurysms are
acute pancreatitis, exacerbation of chronic
pancreatitis, blunt abdominal traumas, pancre-
atoduodenal surgeries, more rarely — arterial
hypertension, atherosclerosis, autoimmune
diseases, such as systemic lupus erythemato-
sus, Wegener’s granulomatosis, polyarteritis
nodosa, Marfan's syndrome, Ehlers-Danlos’s
syndrome, and fibromuscular dysplasia (1-7).

Due to the high risk of rupture, all GDA aneu-
rysms (regardless of their size) should be treat-
ed (1, 3-5). At that, due to the low prevalence
of this abnormality, all guidelines concerning
this issue are based on the results of small
studies and clinical observations, i.e., do not
have a high level of evidence. Treatment of GDA
aneurysms includes open surgery, laparoscop-
ic and radioendovascular interventions, and
combinations of these methods (5-13).

Despite multiple AVA treatment options, the
majority of specialists adhere to opinion con-
cerning the advantages of minimally invasive
methods over open surgery. Many of them tend
to favor of endovascular interventions. In par-
ticular, Barrionuevo P. et al. in the meta-analysis
of a number of studies demonstrated that tran-
scatheter embolization of AVA is associated
with a lower complication rate and shorter time
of patient hospitalization compared to surgical
interventions (with comparable clinical efficacy
of the methods in most cases) (14).

In order to further popularize the endovas-
cular treatment of visceral arteries aneurysms
(especially, pancreatogenic aneurysms of the
gastroduodenal artery), we provide two clinical
cases from our practice.
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Description of clinical case No. 1

Female patient S., 56 years old, was admitted to
the State Budgetary Healthcare Institution Municipal
Clinical Hospital named after F.l. Inozemtsev of the
Moscow Department of Healthcare with complaints
of girdle pain in the epigastrium, nausea, and bile
vomiting. Condition at admission is of moderate se-
verity, BP is 130/80 mm Hg, HR 80 b/min, RR 16/
min. Medical history: chronic pancreatitis compli-
cated by cyst of pancreatic head. Considering the
initial data, the relevant laboratory and instrumental
tests were performed.

Main hematology parameters: WBC - 5.0 - 10%/L;
HGB - 109 g/L; RBC — 3.53 + 108/mm?; HCT — 31.6%.

Abdominal ultrasound: signs of diffuse changes
in the liver, a mass in the pancreatic head.

Abdominal CT with contrast enhancing: chronic
pancreatitis, signs of hemorrhage into the pseudo-
cyst. Biliary and pancreatic hypertension.

Considering medical history data, the results of
instrumental and laboratory examinations, a deci-
sion was made to perform celiacography to clarify
the diagnosis and determine the optimal treatment
strategy.

Under local anesthesia with sol. Novocaini 0.5%
10.0 ml, a. femoralis dextra was punctured and cath-
eterized. Introducer 6F was installed, through which
5,000 U of heparin solution was administered.
Angioarchitectonics of celiac trunk was typical and
represented by splenic, common hepatic, and left
gastric arteries. Selective catheterization and angi-
ography of the common hepatic artery revealed a gi-
ant pseudoaneurysm of a. gastroduodenalis (Fig. 1).

During the surgery, a decision was made to ex-
clude the aneurysm by implanting a stent graft into
the GDA.

A guide catheter 6F JR 4.0 x 100 cm was selec-
tively installed into common hepatic artery, and cor-
onary guidewire 0.014 x 180 cm was inserted into
the distal third of GDA. Positioning and implanting
of the ANEUGRAFT stent graft (ITGI Medical, Israel)
3.5 x 27 mm was performed at the site of the GDA
defect under pressure of 20 atm. (Fig. 2). On control
angiograms, the cavity of pseudoaneurysm is not
contrasted, the blood flow through the gastroduode-
nal artery is preserved (Fig. 3).

Catheter and introducer were removed from the
vascular system. Mechanical hemostasis by means
of EXO-SEAL 6F (Cordis, USA) was performed.
Aseptic compression bandage was applied at the
puncture site.

On the 2nd day after endovascular intervention,
a control abdominal CT with contrast enhancing was
performed: exacerbated chronic pancreatitis, cyst
formation in the pancreas. Biliary and pancreatic
hypertension. Condition after GDA stenting: artery

Ciby Hospitall:
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Fig. 1. Celiacography. A mass of irregular shape (GDA
pseudoaneurysm) is contrasted (outlined by circle):
1 — common hepatic artery (CHA), 2 — gastroduodenal
artery (GDA), 3 — splenic artery (SA), 4 — left gastric
artery (LGA).
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Fig. 2. Angiogram of the territory of common hepatic
artery. Stage of the graft stent positioning into GDA.

XA201606:

Fig. 3. Control celiacography Pseudoaneurysm cavity is
not contrasted. Blood flow through GDA and other

arteries is preserved.

PeHTreHaH[0BacKyIsipHOE 1e4eHNE NaHKpPeaToreHHbIX NCeBA0aHEeBPY3M racTpoayOAeHaIbHOM

aptepun. O630p KIMHUYECKUX CI1yHaes



WHTEPBEHLUNOHHAS AHITMOJI0Mns

lumen is preserved, in the proximal third there is
a cylindrical metal device (stent graf), no signs of
contrast extravasation.

Hospitalization outcome: the patient was dis-
charged on the 10th day. The postoperative period
was unremarkable. Complaints on nausea, vomiting,
abdominal pains did not relapse. At the discharge,
blood tests results were within acceptable values.

Description of clinical case No. 2

Female patient K., 72 years old, was admitted
in the intensive care unit of State Budgetary
Healthcare Institution Municipal Clinical Hospital
named after F.Il. Inozemtsev of the Moscow
Department of Healthcare, with diagnosis: IPMN
carcinoma of the pancreatic body and tail. Condition
after laparoscopic distal corporocaudal resection of
the pancreas. External pancreatic fistula. Completed
bleeding from pseudoaneurysm of the GDA on the
background of pancreatic fistula.

Medical history: laparoscopic resection of the
pancreas for invasive intraductal papillary mucinous
cancer was performed in the specialized hospital. In
the early postoperative period, an external pancre-
atic fistula was formed. The patient was discharged
with drainage tube for ambulatory follow up and
treatment. A few days later, she noted blood leakage
from the drainage tube and consulted with operating
surgeon; the pancreatic drainage was occluded.
On the performed MSCT, the findings were consist-
ent with formation of a false aneurysm of the proxi-
mal gastroduodenal artery with blood soaking of the
surrounding tissue. Intravenous infusion of 1000 mi
of saline with 500 mg of tranexamic acid was per-
formed. The patient was transferred to the State
Budgetary Healthcare Institution “Fl. Inozemtsev
Municipal Clinical Hospital” for the further examina-
tion and treatment.

On admission, the patient was in a severe condi-
tion. BP 160/95 mm Hg, HR 117/min, RR 18/min.
Laboratory data at admission: WBC - 8.0 « 109/L;
HGB - 93 g/L; RBC — 3.0 « 108/mm?; HCT - 26.9%.

Abdominal US: marked intestinal pneumatosis
without signs of free fluid in the abdominal cavity.

Considering medical history, severe comorbidity,
high risk of intra- and postoperative complications.
A decision was made to perform diagnostic angio-
graphy with the further endovascular occlusion of
the GDA pseudoaneurysm.

Under local anesthesia with sol. Novocaini 2%
2.0 ml, a. radialis dextra was punctured and cathe-
terized. Introducer 6F was installed, through which
5000 U of heparin was administered.

Celiacography: celiac trunk is normally devel-
oped and consists of splenic, common hepatic and
left gastric arteries. In the proximal third of GDA,

Fig. 4. Angiography of the celiac trunk before
embolization. Aneurysm of the proximal third of GDA is
determined (outlined by circle).

a rounded aneurysm with signs of contrast extrava-
sation is visualized (Fig. 4).

Due to the absence of any stent grafts, a decision
was made to perform intraoperative transcatheter
embolization. Multiple attempts of selective and sta-
ble catheterization of the GDA were not successful
due to the tortuosity of celiac trunk vessels. A deci-
sion on vascular access conversion was made.
Under local anesthesia with sol. Novocaini 0.5%
20.0 ml, a. femoralis dextra was punctured and cath-
eterized; an introducer 6F was installed. The orifice
of the celiac trunk was catheterized with guide cath-
eter JR 6F x 100 mm. Without any technical prob-
lems, the microcatheter 2.8F x 130 cm was inserted
into aneurysm cavity on coronary guidewire 0.0014"
x 190 mm, and the subsequent implantation of two
microcoils with hydrogel 0.018" sized 4.0 x 150 mm
and 4.0 x 100 mm was performed. Next, to consoli-
date the effect, PVA particles 355-500 microns were
introduced through the same microcatheter. Control
angiograms demonstrated the total occlusion of
GDA in the proximal part without any signs of ex-
travasation or filling the aneurysm cavity with con-
trast (Fig. 5).

The tool was removed from the vascular system.
Mechanical hemostasis was performed by means of
Angio-Seal 6F. Aseptic compression bandage was
applied at the puncture site.

Next day the patient was transferred from the in-
tensive care unit to the surgical department. Control
abdominal US: in the projection of pancreas (pre-
sumably at the site of the former aneurysm) there is
a hyperechoic zone sized 20 x 14 x 19 mm with ir-
regular contours. Behind left lobe of the liver, a hypo-
isoechoic area with irregular ill-defined contours and
anechoic loci with a total size of 72 mm x 33 mm.
(organizing hematoma?). There are no signs of free
fluid in the abdominal cavity.

Hospitalization outcome: on the 7th day after en-
dovascular closure of the GDA pseudoaneurysm, the
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Fig. 5. Control angiography of the celiac trunk after
embolization. The site of the coils placement into the
aneurysm is outlined by circle.

patient was discharged from the hospital under med-
ical supervision by a surgeon at the place of resi-
dence. Post-embolization period was unremarkable.
At discharge: abdomen is soft and painless on palpa-
tion, peristalsis is slowed. The drainage tube was left
in the epigastric part of the anterior abdomen wall; in
the drainage lumen there is a small amount of hemor-
rhagic discharge up to 20 ml. Laboratory parameters
were within acceptable values.

Conclusion

Due to the genesis features, aneurysms of
the GDA are characterized by rapid uncon-
trolled growth and a tendency to rupture, com-
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TPUBYHA MOJI0OA40ro CriEUNAJINCTA

KnuHuko-kopoHapoaHruorpacgu1yeckas KapTtuHa

U ONMXKaULW KUK NPOrHO3 oCcTporo UHgapKTa MUOKapaa
c nopabemom cermeHTa ST (STEMI) y naumeHTOB

c COVID-19 (onbiT permoHanbHOro COCyAUCTOro
ueHTpa ropoaa lomoanenoso)

U.N. Obpy4HukoBa?*, A.A. Ocunos?, O.C. JlobaHoBa?, I".C. Xer4yneBa?,
JI.M. ThH36ypr?, H.B. Llepetenn', U.E. YepHbiwuesa', .. MocennaHun’

" Kagpeapa nHTepBeHUNOHHOM kapanoaHrnonoriv n HIL nHTepBeHLUMOHHOM KapanoaHrnoaormmv
®raoy BO lMepsbiii MITMY nmenn U.M. CedyeHoBa MuH3apasa Poccum (Ce4eHOBCKuii
Yunsepcurtert), Mocksa, Poccusi

2bY3 MO “[lomonenoBckas LleHTpasbHasi ropoAckas KimHnyYeckasi 6osbHuUa”, r. Jlomoaeanoso,
MockoBckasi 0611., Poccus

CerogHsi H1 y KOro He BbI3biBA€T COMHEHus, 470 COVID-19, Bbi3BaHHbIN BupycoM SARS-CoV-2, asnsetcs
MYJIbTUCUCTEMHbLIM 3a00/1€BaHNEM U MOPAXAET MPaKkTUYECKU BCE OPraHbl Vi TKAHU YEJI0BEHECKOIr0 OpraHN3ma.
He npencrasnset vckioYyeHns u cepaevyHo-CcocyancTasi CUCTeMa, KOTopasi BOBJIEKAETCS B MaTO/I0rMYECKI
rpoLecc B OCHOBHOM BBUAY MOBbILUEHHOrO TPOMOOTHNYECKOIrO MOPaxXeHWsI COCYA0B Vi BOCMAaIMTE/IbHOV peak-
umn TkaHn. OAHUM 13 HamboJsiee 4HacTbiX U PO3HbIX OCJIOXKHEHW CEPAEYHO-COCYANCTOV CUCTEMbI Mpu
COVID-19 aBnsieTcs ocTpbii nHpapkT muokapga (OVIM), xapakTepHor 0COOEHHOCTbIO KOTOPOro B 3TOM
cuTyaumnm sBnsieTcs bosiee 4actoe, Yem y 60sbHbix ¢ OVIM, Ho 6e3 COVID-19, pa3sutne octporo TpomMb0o3a
KOPOHapHbIX apTepuii, 0Cob0 TSXE/I0e OCJ/IOXKHEHHOE TevyeHue 3abosieBaHvsi M BbliCOKasi J1€TaslbHOCTb.
KoHeuyHo, TakomMy HebnaronpustHoMmy TedyeHuto OVIM npu COVID-19 criocobcTByeT Lesbivi psa ¢akTopos,
B TOM 4YMCJIe, 1 B [IEPBYI0 0YEepeab, Han4me CoryTCTBYIOLLEro He MeHee rpo3Horo 3abonesaHmns — COVID-19,
a TakXxe HeroToBHOCTb 3IpaBOOXPAHEHUST Y MEANKOB K HEOXUAAHHO HarpsiHyBLIEH NaHAEeMUM CO BCEMU BbITE-
KaroLyMm U3 3TOro rocaeaCcTBUSIMU, B TOM YUCJIE — HErOTOBHOCTY OOJIbLUMHCTBA CTALMOHAPOB, 0Ka3biBaBLLINX
MoMoLLb 3TUM OOJIbHBIM, K BbIMOJTHEHUIO B TOJTHOM 0OBbEME COBPEMEHHbIX J1IEHYEOHbIX MPOLEAYP, HarpaB/ieH-
HbIX Ha penepgysauvio Mruokapaa. B ctatebe npeacraBieHbl 0COOEHHOCTU KIIMHUYECKOIrO TEYEHUS, OCJIOXKHEHUS
W rOCMUTaIbHbIV MPOrHO3 N3yYEHHbIX O0/IbHBIX. TakxXe rnpeacTaBieHbl BO3MOXHbIE MEXaHU3MbI [M0BPEXAEHUS
muyokapaa v KIMHUKO-aHrmorpapu4eckme xapakTepucTnky 60/bHBbIX.

KnioyeBsble cnoBa: vHpapkT mMuokapaa ¢ noabemom cermeHta ST (OVIM-ST), kopoHaBupycHas HGeKLs
SARS-CoV-2 n 3aboneBaHne COVID -19, penepgy3avioHHas Tepanusi, nepBuYHbIE YPECKOXHbIE KOPOHAPHbIE
BMeLLATesIbCTBa, TPOMOO3 KOPOHAPHbIX apTepui

Clinical coronary angiographic patterns

and the nearest prognosis of acute myocardial
infarction with ST elevation (STEMI) in patients
with COVID-19 (Experience from Domodedovo
regional vascular center)

I.I. Obruchnikova?®*, A.A. Osipov?, O.S Lobanova?, G.S. Kheychieva?,
L.M. Ginzburg?, N.V. Tsereteli', |.E. Chernysheva’, D.G. loseliani’

" Department of Interventional Cardioangiology and Scientific and Practical Center for Interventional

Cardioangiology, I.M. Sechenov First Moscow State Medical University (Sechenov University),
Moscow, Russia

2 Municipal Budgetary Healthcare Institution of the Moscow region, “Domodedovo Central Municipal
Clinical Hospital”, Domodedovo, Moscow region, Russia
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To date, it is doubtless the COVID-19 caused by SARS-CoV-2 virus, is a multisystemic disease affecting virtually
all organs and tissues of the human body. This is also true for cardiovascular system, whose involvement into
the pathological process is mainly due to the increased thrombotic burden on the vessels and inflammatory
response from the tissue. One of the most common and severe cardiovascular complications of COVID-19 is
acute myocardial infarction; in this situation it is typically far more often accompanied by acute coronary arterial
thrombosis, particularly severe course of the disease and high mortality in comparison with AMI patients
without COVID-19. Certainly, such unfavorable course of AMI in the presence of COVID-19 is due to several
factors, primarily, to the co-existence of a concomitant, not less severe disease, as well as unavailability of the
healthcare system and physicians to the sudden pandemics with all its consequences, including the
unreadiness of most hospitals, aimed at the care for such patients, to perform in full volume modern medical
procedures to recover myocardial perfusion. The authors describe the particularities of clinical course of the
disease, its complications and hospital prognosis of the studied cases, as well as eventual mechanisms of
myocardial damage and clinical and angiographic characteristics of the patients.

Keywords: Myocardial infarction with ST elevation (STEMI), coronavirus infection-2 and COVID-19 disease,

reperfusion therapy, primary percutaneous coronary interventions, coronary arterial thrombosis

B koHue 2019 1. B ropoae YxaHb (MpOBUHLMS
Xy63in) Kutaickorh HapopgHon Pecny6nnkim
NpPomM30LLIa BCMbIWKAa HOBOWM KOPOHAaBUPYCHOMN
nHpekumn. 11 pespanga 2020 r. mexayHapoa-
Hbl1 KOMUTET MO TaKCOHOMMU BUPYCOB OPULLN-
anbHO NPMCBOMA BO3OYOUTENIO STOW MHDEKLMN
nmsa SARS-CoV-2, a BO3 Torpa xe gana opu-
umanbHOe HasBaHue 3aboneBaHuto, Bbl3biBae-
MOMY 3TuM Bo3b6yautenem, — COVID-19 (1).
B pe3ynbrate nosiBneHUs UHeKuMn nepeq,
MeaomKkamMun BcTana CrioXHad 3agada pelleHus
B Kparyanmwme CpPOKM BOMPOCOB, CBSA3AHHbLIX
C AMNarHoCcTmMkom n 3adpEPeKTUBHLIM Jie4eHNEM
6onbHbIX COVID-19.

Bkpatue o COVID-19 n Tex cepbesHbix OC-
JIOXKHEHUSX, KOTOpblE XapakTepHbl OJjs 3TOro
3aboneBaHus.

Hanbonee pacnpoCTpaHEHHbIM KJINHUYEC-
kum nposieneHnem COVID-19 asngaetca aBycTo-
POHHASA MHEBMOHUA, Npoasnaowaacsa anppys-
HbIM asfibBEOJSIAPHBIM MOBPEXOEHUNEM NErKUX
C MukpoaHruonatuen. NMpumepHo y 3-4% na-
LLMEHTOB pa3BMBaAETCS OCTPbIA PeCNMpPaTopPHbIN
anctpecc-cuHapom (OPOC). He wuckaoyeHo
Takxe BO3HUKHOBEHME Cencuca n CeENTUYECKO-
ro woka (1).

Mpn COVID-19 noBOSILHO 4acToO UMeeT Me-
CTO rUMepKoaryasiuMOHHbIA CUHAPOM C TPOM-
603amMu 1 TPOMBOIMBONUSMMN, MPU 3TOM MOTYT
nopaxaTbCs NPakTUYECKM BCE OPraHbl U CUCTE-
Mbl. MpaBaa, cuntaeTcs, 4To TpoMObooOpa3oBa-
HMe, ABNSASCb 3BOJIIOLMOHHO YHMBEPCabHOMN
3aLUNTHOW peakunen y TaxesnbiX UHOULMPOBaH-
HbIX OOJIbHbIX, OrPaHNYNBAET TEM CaMbIM pac-
NnpocTpaHeHne MHPEeKuMn B opraHuame, T.e.
MOXET pacuUeHMBaTbLCA Kak NOSIOXNTENbHOE SIB-
nenve (2). OgHako 4YpPEe3MEpPHO BbIPAXKEHHOE
Tpomboo6pa3oBaHME, KOTOPOE Hepeako Ha-
onogaetca y Taxensix nauyeHtoB ¢ COVID-19,

MOXEeT HaHecTu O6onblion yuiepd opraHam
1 TKaHaM 3aboneBlunx nogen. Cnenyet Takxe
MOMHWUTb, YTO MOBbILLEHHOMY TPOMOOO0O6pPa30-
BaHMIO NMpy 3TOM 3abosieBaHUM MOFYT Takxe
cnocobcTBoBaTb Takme akTopbl, Kak MMMO-
ounmnsaums, UCKYCCTBEHHAA BEHTUNALMA ner-
KX, KaTeTepbl A8 LEHTPaNbHOrO BEHO3HOIrO
noctyna, oedpuumt nutanusa. o gaHHbIM pas-
HbIX aBTOpPOB, koarynonatua npu COVID-19
VIMEET, NOo BCel BEPOATHOCTU, UMEHHO MYJbTU-
CUCTEMHbIN NpOoTpOMbBOTUYECKUIA xapakTep (3).
MoaTBepXOEHMEM 3TOF0 MOXET CNYXWUTb TOT
dakT, yto npu COVID-19 npumepHo B 20-85%
cny4aeB HabngarTca TpoMboambonmnyeckme
OCJIOXXHEHUS B pa3Hble OpraHbl, B TOM 4ucne
B FOJIOBHOW MO3I, CEPALE M Nerkue, 4to, Kak
npaBu1o, CONPOBOXAAETCS MIOXMM NPOrHO30M
(4). TeyeHme COVID-19 mMmoxeT cepbe3HO OcC-
JIOXXHUTLCSI OCTPOW MOYEYHOW HEeOoCTaTO4YHO-
CTblO, HabnwaaloLencs npu aToMm 3abonesa-
HUK NpuMepHO B 25-30% cnydyaeB. CMEPTHOCTb
npu aToM MoxeT gocturatb 50%. MNpwn Taxenon
dopme COVID-19 Takxke 4acTO BO3HUKAKOT
OCTPbIE HEBPOJIOTMYECKME OCAOXHEHUS, MO
BCEW BEPOSATHOCTU, BBUAY WHBA3NM Bupyca
B HEPBHYIO cucTeMy yenoseka. lNoarBepxae-
HMEM MOXET CIYy>XUTb OOHapyXxeHune Bupyca
B FOJIOBHOM MO3re U XXMAKOCTU CAMHHOIO Mo3ra
naumeHtoB ¢ COVID-19 (5). Mpn COVID-19
HabnoaaeTcs NoBbILWEHWE B CbIBOPOTKE MpPO-
BOCMa/NTESNIbHbIX LUTOKMHOB U MapKepoB
BOCMNasieHns1, 4To, B CBOIO ouvyepeb, MOXET
NMPUBOAUTbL K TaK Ha3blIBAEMOW “LNTOKNHOBOMN
aTtake”, KoTopasd, B UTore, MOXeT cTaTb Npu-
ymHonm OPLC, noavopraHHOM HeOOCTaTO4YHO-
CTU 1N cMepTu BonbHOro. Hepeako y aTux 60b-
HbIX Pa3BMBAETCA CENTUYECKNN LWOK (6).
Cnepyet OTMETUTb, 4TO OO0 HACTOSALWENO
BPEMEHMU HET OBLLEMPUHATBLIX CXEM U NIEKapPCT-

KnuHunko-kopoHapoaHrnorpagudeckas kKapTuHa v 6vkaiLLni nporHo3 0CTPOro nHpapkTa
muokapaa c nogbemom cermerta ST (STEMI) y nauneHtos ¢ COVID-19



TPUBYHA MOJI0OA40ro CriEUNAJINCTA

BEHHbIX cpencTB nedeHuna COVID-19. Hau-
6onee 4acTto NpUMEHsIEMbIMU NpenapaTtamMu
0N nedeHnst aToro 3aboneBaHus ABASAIOTCS:
Baricitinib — npenapart, npnHagnexawmm K ce-
MENCTBY BHYTPUKIIETOYHbIX HEPELENTOPHbIX
TUPOo3nHknHa3 (JAK), kKoTopble TpaHCayUMpPYIOT
LNTOKNH-OMOCPENOBAHHbLIE CUTHasblI NO MyTU
JAK-STAT. lNpenapaT n3BecTeH Takxe noa Ha-
3BaHnemM Olumiant n WKMPOKO ncnonb3lyeTcs
B JIEYEHUM pEBMATOULHbIX apTpMTOB; Bemcen-
tinib — depmeHTaTVBHBLIN MHIMOUTOP (an AXL
kinase inhibitor), koTopbIn OO 3TOr0 ycnewHo
1CNoNb30BaNu B neYeHnr 60J1bHbIX C OHKOJI0TU-
yeckumMmu 3aboneBaHuaMK. o peaynbTaTam
BTOpon ¢a3bl bpuTtaHCKOro uccnenoBaHus
npenapat Obl1 pekoMeHOoBaH ANS JliedeHus
3aboneBaHuii, BbidBaHHbIX SARS-CoV-2; Beva-
cizumab — B LUMPOKOIN MEONLIMHCKOW MpakTuKe
npenapar M3BecTeH non HasBaHvemM ABaCTUH
(Avastin) n ncnonb3dyeTcs OJis Ie4HEHNA HEKOTO-
pbiX BWOOB OMNyxofieBbix 3aboneBanHuin. lMpu
COVID-19 ero ncnonb3yloT y NauMeHToB C Kpu-
TUYECKMM COCTOSAAHMEM, OOYC/TIOBNIEHHbLIM MHEB-
MoHuen nnn OPAC; EIDD-2801 — 3TO WUMpOKUi
CNeKTp MPOTUBOBUPYCHbIX MpenapaToB, KOTO-
pble ycnewHo ucnonb3dytotcs npu COVID-19;
Chloroquine phosphate — npenapart, aKTMBHO
NCMNONIb3YEMbIV MNPU  JIEYEHUN  MaNsapPUN.
O6nagaeT WNPOKMM aHTUBUPYCHbBIM CMEKTPOM
OEeNCTBUS, BKIOYAA aHTUKOPOHAPOBUPYCHbIN;
Colchicine — npoTBOBOCHANUTENbHLIN NMpena-
paT, 4aBHO WCMOJIb3YEMbIA B JleHeHUU nopa-
rpbl, HAXOAUTCS B HACTOSLLEE BPEMS B MPOLLEC-
ce n3ydeHus y naumentoB ¢ COVID-19 ¢ uensto
NPeaynpexneHns Cepbe3HbIX OCOXHEHWUN;
Favipiravir — npoTBOBMPYCHbIM Npenapart, Uc-
Mosb3yeMbii B iedeHnu rpunna. lNpenapat Tak-
K€ yCrnewHo NCnonb30Banv B Tepanmu KOpoHa-
POBUPYCHOM NHEBMOHMU; Fingolimod — npena-
part, NpMMeHaeMbIV BIeHeHUV PEeLVOVBUPYIOLLEN
dOpMbI pacCessHHOro ckneposa nNog Ha3BaHNEM
Gilenya. B Kutae oH 6b11 0000peH ans nevyeHns
COVID-19, KOMOWHMPOBAHHOE MNPUMEHEHNE
Hydroxychloroquine n Azithromycin Bo ®paHumn
npueeno k nanedyeHmto 20 6onbHbIX 0T COVID-19
B TeyeHne 6 OHeN OT Havana 3aboneBaHus;
Ivermectin — npoTuBonapasuTapHbI Npenapar,
KOTOpbIN oka3asncsa adpPekTMBHbIM B NogaBe-
Hun Bupyca SARS-CoV-2 in vitro B uccnenosa-
HUAX B ABCTpannm, ogHako Heobxoammbl gasnb-
Henwme KJIMHUYECKME WMCCcnegoBaHnsa aOns
onpepeneHnsa ad@EeKTUBHOCTM npenaparta
y nogen, 6onbHbix COVID-19; Leronlimab
A CCR5 — 0Obln ycnewHo ucnonb3oBaH B Hbio-
Mopke y HeBOoNbLIOro KonMyecTsa GOSbHbIX
COVID-19, HaxoOMBLUMXCA B KPUTUHECKOM CO-

cTosHuM; Lopinavir u ritonavir — aTn gBa npena-
paTta, n3BecTHble noa Hal3eaHuem Kaletra,
B KOMOMHaAUMKM C NPOTUBOrPUNMNO3HbIM Npena-
paTtom oseltamir (Tamiflu), noNHOCTbLIO U3neyn-
NN KNTasiHKY C TsXKenom ¢popmMor MHEBMOHUU
npu COVID-19; Methylprednisolone A — wu-
POKO MPUMEHSAEMBbIN B KIIMHUYECKOW MpPakTuke
npenapart, YCNewHo NCNob30Bann B Ie4eHnn
KOPOHapOBMPYCHOW MHEBMOHWUM B PALE rOCnn-
Tanen Kntas; Remdesivir — npenapar, Haxoaqa-
wuinca B Kntae, CLLUA n BennkobputaHnm Ha
NPEeOKIMHNYECKON CTagun U3YYEeHUS Ha XW-
BOTHbIX, NOKa3as aKkTUBHOCTb in Vvitro v in vivo
B OTHOLUEHUN BUPYCHON NHOEKLUN, BbI3BAH-
Ho MERS and ARS. 3T Bupycbl N0 CBOEN
CTpykType cxoxun ¢ SARS-CoV-2; Sarilumab —
aHTaAroHNCT peuenTopoB UHTepnernknHa-6
(IL-6), ncnonb3yemMblin B KITMHUNYECKOW NPaKTU-
Ke ON14 nedeHuss peBMaTougHOro aptpura nog,
HazBaHmeM Kevzara, ncrnosb3oBanm gas nedve-
Hua OPOC npu KPpUTUYECKUX COCTOAHUSX
COVID-19; Tocilizumab — aHTaroHucT peuen-
TopoB IL-6, N3BECTHbIN B KJIMHNYECKOW MNpak-
TUKe noAa Ha3BaHmeM Actemra 1 NnpMMeHaeMbIn
OS99 NedYeHnss peBMaTongHbiX apTPUTOB U APY-
rmx BocnanutesnbHblx 3abonesaHuii. B HacTos-
uiee BpemMsa npoBepsloT ero aPPeKTMBHOCTb
B JledeHun 6onbHbix COVID-19; Umifenovir —
M3BECTHbIN elle noa Ha3BaHuem Apbuaon.
Mpn nanpemMmn maydanacb e€ro apPeKTuB-
HOCTb B siedeHnmn naumeHToB ¢ COVID-19 (7).
B HacTosdulee BpeMs cuyMTaeTcs LOoKa3aH-
HbiM, 4TO Npu COVID-19 cepbe3HO cTpagaeTt
cepaeyHo-cocygmctTass CuUcTeMa B LLESIOM
1 cepaue B YacTHocTu. CnepyeTt ocobo oTme-
TUTb TOT dakT, 4To BUpPYyC SARS-CoV-2 BbI3bl-
BaeT NPAMOE MOBPEXAEHNE MMOKapaa, O YeEM
CBUAETENbCTBYET MMOBbLILLIEHNE CEPAEYHbIX
ouomapkepoB y 30% rocnutanmuampoBaHHbIX
naumentoB ¢ COVID-19, He MMeBLUMX paHee
cepaevyHo-cocyaucTbix 3aboneBaHuin  (8).
Mouyemy cepaue 0cobeHHO ya3BMMO A1 BUPY-
ca? bbino BblABMHYTO HECKOJIbKO TEOPUA O
06BbACHEHUA NAaTODU3NON0OrMK NOBPEXOEHUNS
cepgua. OgHa U3 HUX OOBACHAET 3TO NPSIMbIM
MPOHMKHOBEHMEM BMpPYCa B MbILLy cepaua.
Peuentop aHrmoTeH3vHNpeBpaLlatowero dep-
MeHTa 2 (AMNd2), nocpeacTBOM KOTOPOro BU-
pyC, NpoHMKas B KJIETKU, B BbICOKO CTEMEHU
3KCcnpeccumpyeTcss B CepaevyHO-COCYAUCTbIX
TKaHSAX, BKtoYasi kKapamomMmoumnTbl, drnbpodna-
CTbl, dHAOOTENMAsNbHblE N MaAKOMBbILLEYHbIE
KneTkn. BHeapeHHbI TakMmMm 06pa3omMm B MUO-
KapavasnbHYIO KIIETKY BUPYC NOCPEeOCTBOM 3TUX
peuenTopoB BO34ENCTBYET Ha KapOaMoMUO-
UNTbl, BbI3blBasi UX MPSMOE MOBPEXOEHME.
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3710 6bII0 NOATBEPXKAEHO NPU N3YHEHNM ayTOnM-
CUliHbIX 06pa3uoB cepaua, MOJIyYeHHbIX Mpu
BCKPbITUN O0MbHbIX, Nornbwmx ot COVID-19.
OpgHako mnccnepoBaTeny CUYMTAKOT, YTO cylle-
CTBYET €LLE 1 MHOWN, HEXENN NpsiMasi BUpPycHasi
MHBA3Us, BapuaHT MOBPEXOEHUS MMoKapaa.
OH MOXeT ObITb Bbl3BaH 3HAYNTEIbHOW akTUBa-
UMEN MMMYHHOW CUCTEMBI, MPOSBASAIOLLENCS
BbICBODOOXAEHNEM MHOXECTBA MeAnaTopoB
BOCMNaneHuns, BKOYass NHTEPJIENKUHBI, GaKTo-
pbl HEKPO3a onyxonu u T.4. (9).

CerogHs TakXe He Bbl3blBAET COMHEHWUS,
410 BUpyc SARS-CoV-2 cnocobcTBYEeT BO3HUIK-
HOBEHMIO OCTPOro KOPOHApPHOro CcuHApoma
1 ocTporo nudapkra mmokapaa (OMM). Mo sBcen
BEPOATHOCTM, MPOLLECC rmnepkoarynsauum, Ha-
onogatowmiica npn COVID-19, moxeT Bbi3BaTb
TPOMOO3 KOPOHAapPHbIX apTepuin U, Kak cnen-
CTBME, OCTPbIV KOPOHAPHLIVA CMHAOPOM. 10 nme-
fowmmea gaHHbiM, oT 20 0o 36% nauneHToB
c nHdekuuen COVID-19 cTtpagatoT TsXKenbim
NOBpEXOEHMEM MMOKapaa C MOBbILLEHHbIMUN
nokasaTensMm cepaeyHbiX TPONOHNUHOB B KPO-
Bu (10). MomMmumo aTOro, oCTPOE BOCNaNnUTE b-
Hoe 3aboneBaHune, kakum asngetcs COVID-19,
MOXeT npoBouUMpOBaTb AecTtabunmsayuto
CTPYKTYPbl aTepOoCKNepoTUYeckon O6nawKku
M TEM cCaMbIM 3anyckaTb NPOLECC aTEPOTPOM-
603a. Takum obpasom, y 6onbHbix COVID-19
MMeeTCs BbICOKUI puck pazsutus OVIM ¢ npu-
CywmMn aTomMy 3aboneBaHuio rPO3HbIMU MO-
cnencTeBusMn. B rpynny noBbILLEHHOIrO pucka
passutua OMM nonagaloT Takke Te NauueHThl
¢ COVID-19, koTopbiM paHee Obln yCTaHOB-
JIEHbl CTEHTbI B KOPOHAPHbIX apTEPUSX U, crne-
[oBaTeslbHO, Y HUX TakXke MMeeTCH MNOBbILLIEH-
Has BEPOSATHOCTb TPOMOO3a KOPOHAPHbIX CTEH-
ToB. Cneayet yuntbiBaTb M TO, 4TO Npu COVID-19
MMeeT MeCTO TsaXKeNlad MHTOKCUKaLUMA U TMMnoK-
CuUs1 BCEro opraHuama BBUOY HEBO3MOXHOCTU
HOpMasibHOro rasoobmeHa B Jlerkmx, 4TO,
B CBOIO O4Yepepb, MOXET Bbl3blBaTb 3HAYNTESb-
HbIi gucbanaHc mexagy noTpebHOCTbIO MMO-
Kapaa B KMCNOPOAE M ero AOCTaBKOW K MbILULLE
cepaua. 9TO B KOHEYHOM UTOrEe MOXET MPUBO-
onTb K OMM 2-ro Tmna. MoxHo cuymnTaTb goka-
3aHHbIM, 4TO ecnu npu COVID-19 nponcxoauT
noBpeXxaeHne mmokapaa, To 3Ha4nTEsNIbHO BO3-
pactaeTt puck cmeptu (11). CambiM paHHUM
TPEBOXHbLIM CUIFHA/IOM O BO3MOXHOM pPa3BuU-
Tun ONM cnyXuT MNoBbIlLEHNE TPOMOHMHA |.
Mo paHHbIM psga aBTOPOB, NpUMeEPHO Yy 20%
60nbHbIX COVID-19 Habntoganocb noBpexae-
HMEe Mmokapga C NOBbILEHMEM MNoKa3aTenemn
MB-dpakumm KpeaTuHKMHa3bl 1 TPOMOoHUHA |.
Y Takmx naymeHToB npumepHo B 7-10 pas

yauie, 4eMm y nauymeHToB 06e3 NOoBbILEHUS
Ha3BaHHbIX Bbllle Mokasatenen, Habnoganu
netanbHbin ncxopn (12, 13). B apyrom mccne-
[0BaHUN, OCHOBAHHOM Ha nayyeHun 416 naym-
eHToB ¢ COVID-19, coobuwanoch 4to y 19,7%
n3 Hux Hadbnwopgann OUM, KoTopbln ABNANCSH
OOHVM U3 He3aBUCUMbIX GaKkTOPOB puUcka
rocnutanbHon netanbHocTu (14). Cneposa-
TenbHo, npu COVID-19 HeobGxooMMO TLaTe b-
HOe OMHaMM4Yeckoe HabngeHne 3a Mmokap-
ananbHbIMU depMeHTaMn N PyHKLMOHANbHBbIM
COCTOSIHMEM cepjaua ¢ TeM, 4Tobbl CBOeBpe-
MEHHO BbISIBNIATb OCTPOEe 3aboneBaHune cepaua
M HadyMHaTb sie4ebHble MeponpuaTusi, B TOM
yucne, Npu nokKasaHUsaX, 9HOO0BACKYSPHYIO
peBackynapusaunio Muokapaa. Euie mHoroe
npPeacTouT MU3y4nTb B OTHOLLUEHUWU Mpobnem,
BO3HMKAKOLWMX Y NALMEHTOB C CEPAEYHO-COCY-
ancrton cunctemor npu COVID-19, ogHako yxe
CerogHsa C YBEPEHHOCTbI0 MOXHO TFOBOPWUTD,
4yTo ecnu y naumeHToB ¢ COVID-19 mnmetotcs
dakTopbl pycka CcepaeyYHO-CcocyaucTbix 3abo-
JNIeBaAHUI NN Y>KE YCTAHOBJIEH AMArHO3 cepaey-
HO-COCYyaMCTOro 3aboneBaHns, TO Y HUX MOXHO
oXnaaTb XyOLWWiA MPOrHo3 3aboneBaHns, Yem y
nayyeHToB ¢ COVID-19, He nmetoLyx npobnem
C cepaeyHo-cocyagmcTom cuctemon. Begp npe-
KpacHO U3BeCTHO, 4To OVIM ¢ nogbemom cer-
MeHTa ST (OMM-ST) cam no cebe sBnsieTcs
OOHMM N3 CaMblX FPO3HbIX OCIOXHEHWA ULLe-
Munyeckon 6onesHu cepaua (MBC) ¢ BbIcCOKMMU
nokasatensamMm NeTasribHOCTU U UHBANUON3ALNN.
A Npu coyeTaHMn C TakUM Cepbe3HbIM 3abone-
BaHMeM, kak COVID-19, nporHo3 cTaHOBUTCS
eLe 60see rpo3HbIM M HEYTELUNTENbHbIM.

CerogHs cumMtaeTcs gokasaHHbIM, 4TO y na-
LUMEHTOB, MHPUUMPOBAHHbLIX BUPyCcOM SARS-
CoV-2, moxeT passuBatbcst OMM HEeCKObKMX
TUMOB:

a) OMM 1-ro Tmna — MOXeT pPa3BMUTbCS y Na-
umeHtoB ¢ COVID-19 B pesynbraTe Takmx naTo-
NOrNYECKUX COCTOAHUIN, KaK CUCTEMHbIA BacC-
KYIUT; OANCHYHKUMSA MUKPOLMPKYNSATOPHOIO
pycna; B pe3dynbrarte akTrBauym TPOMOOUMTOB
1 BOCMAJIEHNS MOXET MPOn30NTU oectabunu-
3aumsa aTepOoCKIepOoTUHECKOM ONALKM 1 3any-
CTUTbCS Mnpouecc atepoTpombosa. Kak pe-
3ynbraT passuBaetca OVIM 1-ro Tnna;

©6) OMM 2-ro Tnna — npmn COVID-19, kak npa-
BWIO, MPOUCXOAUT 3HAYUTENIbHasA MHTOKCUKA-
uma opraHuama. MmeeT MecTo Taxukapaus;
r’MNOTOHUA WK, HaobopOT apTepuanbHas
rmnepTeH3ns; MoBbllLIeHMe MeTaboINYeCcKUx
noTpebHocTeln Mmokapaa; HabngaeTcs Taxe-
nas rmnokcus N HEBO3MOXHOCTb HOPMaJibHOIO
razoobmeHa B nerkmx. Bce 910 B COBOKYMNHOCTH

KnuHunko-kopoHapoaHrnorpaguyeckas KapTuHa v 6vxaiLLni nporHo3 0CTPOro MHpapKkTa
muokapaa c nogbemom cermerta ST (STEMI) y nauneHtos ¢ COVID-19
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NPMBOOUT K HECOOTBETCTBUIO MeXady NoTpeb-
HOCTbIO MMOKap4a B KUCNOPOAE M ero OoCTaB-
KOW K MbllILEe cepaua, 1, B KOHEYHOM uUTore,
MOXeT pa3Butbcs OMM 2-ro Tnna;

B) OMM 4b-Tuna — MOXeT pa3BuUTbCS y Nna-
umeHToB ¢ MBC, koTopbiM ObINM paHee ycTa-
HOBJIEHbl CTEHTbl KOPOHapHbIX apTepuin. Ha
CEroAHSALWHNM OeHb TaKMUX 60SIbHbIX MUSIIMOHDI.
9T naumeHTbl Npu 3aboneBaHun COVID-19
COCTaBNAT rpynny pucka passutus OMM, Tak
kak Bupyc SARS-CoV-2, kak M3BECTHO, Bbi3bl-
BaeT MOBbILLEHHOE CUCTeMHOe Tpomboobpa-
30BaHKE 1, Kak Mbl Y>KE OTMEeYanm, MoXeT npu-
BECTM K TpoMOO3y cTeHTa ¢ passutnem OUNM
4b-Tnna (15).

Mo paHHbIM pa3HbiX aBTOPOB, CMEPTHOCTb
nauyeHToB nNpu codetaHnm OMM-STmn COVID-19
3HA4YUTENbHO BhIlLE, YEM Y NauneHToB ¢ ONM,
HO 6e3 COVID-19 (16, 17). B aTtom acnekTe
ocobbln nHTepec npeactasnset Cesepoame-
pukaHckuii pernctp OMM un COVID-19 (NACMI),
BKJIIOHAOLWNIA TpUY rpynnbl 60nbHbIX ¢ OMM-ST:
1-a rpynna - nauueHtol ¢ OMM-ST n noa-
TBEpPXaeHHbIM COVID-19; 2-a rpynna — naym-
eHTbl ¢ OMM-ST n nogo3peHnem Ha MHPEKLIO
COVID-19; 3-a rpynna — naumeHtbl ¢ OVIM-ST
6e3 kakunx-nmbo npuaHakos COVID-19. Mo gaH-
HbIM 3TOr0 perncTpa okasanocCb, YTO NauUNEH-
Tbl 1-11 rpynnbl UMenn AOCTOBEpPHO 6Gonee Bbl-
COKU I PUCK Pa3BUTUSA CEPbE3HbIX OCITOXHEHU
N NeTanbHOro MUCxona, Yem naumeHTbl OBYX
aopyrmx rpynn. Cnegyet ocob0 OTMETUTb, YTO,
Kak 9TO HM napanokcasbHO, HECMOTPS Ha Bbl-
COKNI PUCK Pa3HOro poaa CEPbE3HbIX Kapau-
afIbHbIX OCJNIOXHEHWW, NauueHTam 1-i rpynnbl
pexe, 4eM naumeHTam AByX APYrux rpynn, Bbi-
MONHANMN CENIEKTUBHYIO KOpOHapoaHrmorpa-
duio (78% npotme 93%). Ewle 6onee cTpaHHO,
4TO NaumeHTam 1-1n rpynnel 4ale pekoMmeHgo-
Ba/IN KOHCEPBATUBHYIO-MEANKAMEHTO3HYIO Te-
panmio (20% npoTuB 2% KOHTPONBLHOW FPyM-
Mbl), @ ECNKN BCE XE BbIMONHAN 3HO0BACKYNSAP-
Hble npouenypbl, TO C Bonbllen 3agep>KKomn
BpeMeHM “aBepb—0anfiion”, 4emMm y naumeHTOB
6e3 COVID-19. K npumepy, Bpems obLuen niie-
MUKW MMokKapaa 4O CENeKTUBHOW KoOpoHaporpa-
dun B 1-i1 rpynne cOCTaBMiI0 B CPEOHEM
225 (135-410) muH, Torga kak B 3-i rpynne
OHO cooTBeTcTBOBano 196 (120-355) mwuH,
p < 0,001. OgHOM N3 BaXXHbIX MPUYUH 3a0EPX-
K1 B NPOBEAEHNN CENIEKTUBHOW KOpOHaporpa-
dun y 605bHbIX 1-1 rpynnbl SBASNOCHL NO3OHEE
obpatlleHue 605bHbIX 32 CKOPOW MeaULMHCKOM
NMOMOLLLbIO N3-3a CTpaxa 3apaxxeHns KOPOHaBU-
PYyCOM Mpu BO3MOXHOW WX rocnutannsauum
B CTaumoHap. B pesynbrate yBennumBanocb

BpeMs Mexay NosiBfieHMeM CUMMNTOMOB 3a00-
NeBaHus N NepBbiM KOHTAKTOM C MeauKaMmu.
MomMumo aToro, 3apepxka rocnutTanmsauunm
6onbHbIX OVM npu nanHoemumn COVID-19 He-
peako npoucxoamna B CBA3UM C OTCYTCTBUEM
cB0oOOAHbIX MecT B OonbHuUax (18). Takxe
npeacTaBnsalOT MHTEPEeC [AaHHble OAHOro n3
KPYMHENLIMX MHOMOLLEHTPOBLIX PEerncTpos,
BKJtOYaBLWKMX B cebs 109 ueHTPOB MepPBUYHbLIX
YPECKOXHbIX KOPOHAPHbLIX BMeLlaTenbCcTe B EB-
pone, JlatuHckon Amepuke, tOro-BocTtouHom
Aznm n CeepHown Adppurike (19). NU3yunB B nepu-
o4, naHoeMunm paHHble 16 674 nayuneHToB
¢ OMM-ST, nepeHecLInx YpecKoXHble KOpO-
HapHble BMeLaTenscTea (HKB), aBTopbl npuL-
N K BbIBOAY, 4TO B 3TOT Nepuofa, ¢ OJHOW CTO-
POHbI, MPON30LLIIO 3HAYNTENIbHOE COKPALLEHNE
KonuyecTtBa nepsuyHbiXx YKB, a ¢ apyron cTto-
POHBI, AOCTOBEPHO NOBbICUIACh rOCAUTasNbHas
netanbHOCTb y 60nbHbIXx OMIM, cocTaBnB 28%,
T.€. MPakTU4Yeckn Kaxapii TpeTuin 3abones-
WA, paxe Mpu YCrOBUM BbINOJIHEHUSA eMy
3HAO0BACKYNSpHON penepdysnn, ymupan. Xya-
LLeMy rMporHo3y 60NbHbIX MPU COYETaHUU OBYX
rPO3HbIX 3a00neBaHUn eCTb JIOrM4YHOE 0OBAC-
HEeHWe: BO-NepPBbIX, HANM4YMe OByX Cepbe3Hel-
WmMX, NOoTeHUMpyLWux apyr gpyra 3abone-
BaHWN, 3HAYUTENbLHO YXyAWano KANHUYECKOoe
TeyeHne 1 NPOrHo3 3TnX O0JIbHbIX; BO-BTOPLIX,
B Mepuon naHaAeMuy Npoucxoauna BbIHYX-
OeHHas nepenpodunnsaums MHOIrmx ne4deb-
HbIX Y4PEXAEHUN B Crieumanm3npoBaHHbIe UH-
PEeKUVOHHbIe cTaunoHapbl Ans OO0JbHbIX
COVID-19, koTopble ganeko He Bcerga Obiin
rOTOBbI K OKa3aHUIO BbICOKOKBaNN(ULMPOBAH-
HOMN Cneunann3npPoOBaHHON MOMOLUY MauveH-
Tam ¢ COVID-19, nmewwmx ewe n OoCTpylo
KapananbHylo natonoruto. EcTecTtBeHHO, 3TO
MOr/10 crnocoBCcTBOBATbL YXYALLIEHUIO NMPOrHo3a
©60nbHbIX ¢ codeTaHnem COVID-19 n OMM-ST.
Euwie oaHOM NPUYMHON MOXHO CHUTATb U TO, YTO
B Nepunoa naHaemMmmm Obina HapyLleHa MapLupy-
Tn3aumsa 6onbHbix OVIM. TMoaTBepxagHuem
MOXET CNYXUTb TOT PakT, 4TO A0S rocnuTanu-
3aumii Mo MOBOAY OCTPbIX KOPOHAPHbLIX CUH-
JPOMOB BO BCEM MUPE CHU3MMIACb, Npy TOM
4YTO BHYTPUOONbHMYHAA CMePTHOCTL Npyn ONM,
Kak Mbl y)kKe oTMe4anu, Obina ropasao Bbille o
CpaBHEHMIO C nNpeabioywmmMu nepuogamm.
lMNpaBpa, cnenyetr OTMETUTb, YTO MO MpoLle-
CTBUM OnpeaeneHHoro BpeMeHu oT Havana naH-
nemMuu peayneTaTbl 1edeHns 6osbHbix OUM-ST
n COVID-19 yayqywmnucb. 3TO ynyylleHne BO
MHOIOM CBS13bIBAlOT C MPUOOPETEHHBIM OMbITOM
ONarHoCTukM 1 nevyeHnsa 6osbHbix COVID-19.
MosBrnnCb CxeMbl AMArHOCTUYECKUX U Nnedveb-

Ne 69, 2022



YOUNG PROFESSIONALS PULPIT

Perncrtpauuvs 3KI B 12 oTBeaeHusAx
B TeyeHne 10 MnH OT NepBoro
KOHTaKkTa C MegnepcoHanom

Ha |«

CTtonkue nogbemMbl cermeHTa ST
(6onee 20 MUH) Kak MUHUMYM
B ABYX CTaHOAPTHbIX OTBEAEHUAX

» Het

A\

OueHunTb Bpems
[,0 BO3BMOXHOCTM
BbinosHeHusa YKB

A

Bonee 120 MuH?

A\

BepneHune cutyauunmn
kak OKC BMNCT

\d

A
\d

Het Oa

HemeaneHHas TpombonuTuyeckas tepanus
C TPAHCMOPTUPOBKOW B yYpeXaeHne
C BO3MOXHOCTbO HKB

Y

Tpombonutuyeckas
> Tepanus

BbinonHeHuve Tpombonutnyeckas
nepBUYHbIX Tepanus <
4YKB adpdekTmBHA
A
KAl
B Gnvxanwme 24 4
C BO3MOXHbIM YKB

HeadpdekTMBHA

\d

CpoyHasa
“cnacutenbHasn”
YKB

Puc. 1. Cxema ANarHOCTn4eCkunux mn nevyebHbIX MepOI'IpI/IFITI/II7I npun nogo3peHnn Ha BoBJie4yeHne
cepaeyHo-CoCyaNCcTon cuctemsl y 60bHbIx COVID-19.

HbIX MEPONPUATUX NPU NOA03PEHUN HA BOBJIE-
YyeHue cepaevyHO-COCYaANCTON CUCTEMbI Y BOJb-
Hbix COVID-19. 1na npumMmepa NnpuBoaUM OOHY
N3 TakuUX CXeM, LLIMPOKO UCMONb3yeMbix B Poc-
cuinckon depepaumn (puc. 1).
MoaTBepXxaeHmMemM TOro, 4YTO CO BPEMEHEM
YAYYLINACS MPOrHO3 6O0JIbHbIX C COoYeTaHueM
OUM-ST n COVID-19, MoxeT CnyXmnTb uccne-
ooBaHMe, MOCTPOEHHOEe Ha CpPaBHUTESIbHOM
aHanm3e gaHHbIX KIIMHUYEeCKOro Te4eHnst n nuc-
xona 3aboneBaHust y OOMbHbLIX C COYETAHUEM
OByx 3aboneBaHuin: OOJbHbIX, 3ab0nNeBLUNX
B nepuop ¢ sHeaps 2020 r. no nekadbpb 2020 r.,
C OOHOWM CTOPOHbLI, N 3ab0NeBLINX C AHBapPSs
2021 r. no pekabpb 2021 1., C 4pPYrovi CTOPOHHLI.
Okazanocb 4to B 2021 I y NauveHToB yalle,
yem y naumeHToB B 2020 r., Habnoannucb TU-
MUYHbIE CUMNOTOMbI uwemun (59% npoTums
51%; p = 0,04); MeHbLLE NaLMeHTOB NOCTyNnano
C OMarHo3om kapamoreHHoro woka (13% npo-

T1B 18%; p = 0,07) n TAXEN0oN pecnmpaTopHoOmn
HegocTaTo4yHocTn (33% npotmB 47%;
p = 0,001). YBennumnocb Takxke KOJIMYECTBO
©0JIbHbIX, KOTOPbIM BbIMOJIHANIN CENEKTUBHYIO
KOpOHapoaHrmorpadpuito M peHTreHaHaoBa-
CKynspHble nedebHble npouenypbl: ¢ 77%
B 2020 . mo 86% B 2021 r. (p = 0,004).
YMEHbLWMNOCHL Takxke BpeMsa “aBepb—0annonH”
c 78 (50-122) muH B 2020 . po 70 (50-106)
MUH B 2021 ., U, 4TO OCOBEHHO BaXXHO, BHY-
TpMbONbHMYHAA CMEPTHOCTb CHU3UNACb
c 33% (2020 r.) po 23% (2021 r.) (p = 0,008).
MiccnepoBaHue nokasano Takxke NosioXuTerb-
HOe BAMSIHWE BakKUWHALUMK Ha KIMHUYECKOoe
TeyeHue N mncxon 3aboneBaHud. Y NpuBUTHIX
nauMeHToB 3HAYUTENIbHO pexe pas3BMBasINChb
pecnnpaTopHblE OCNOXHEHUS U HU OOVH U3
HMX He ymep B cTaumoHape (20).

CnepnyeT OTMETUTb, 4TO, HECMOTPS Ha 60JIb-
LLIOW OMbIT, HAaKOMMEHHbIN B Mupe B Oopbbe

KnuHunko-kopoHapoaHrnorpaguyeckas KapTuHa v 6vxaiLLni nporHo3 0CTPOro MHpapKkTa
muokapaa c nogbemom cermerta ST (STEMI) y nauneHtos ¢ COVID-19
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¢ COVID-19, MHOrmne Bonpockl KNMHMKO-nabdo-
pPaToOpHOM AUArHOCTUKM M nedveHust 60JSIbHbIX
¢ coyeTtaHnem COVID-19 n OMM-ST ocTatoTcs
M3Y4YEHHBLIMW HEeOoCTaTOYHO NosnHo. K npume-
py, HET OOCTATOYHOW M OOHO3HAYHOW UHPOP-
MauMm O TOM, UMEOTCS NN Kaknue-To 0COOeH-
HOCTM COCTOSIHUSI BEHEYHOro KpoBooOpalle-
HUSA Yy 9TMX MauMeHToB. Mmetowmecs gaHHble
pa3sHbiX aBTOPOB MO 3TOMY BOMPOCY HECKOJIbKO
npoTMeopeymBbl. Mexay Tem, yudnTbiBas ru-
nepkoarynsiuuoHHbIn cmHapom npu COVID-19,
KpaliHe MHTEePECHbLIM NpPeacTaBNseTCcs BONPOC
0 TOM, YBENMYMBAETCS NN YacToTa TPOMOO30B
KOPOHAPHbIX apTepuin B LLeSIOM U MHPAPKT-OT-
BeTcTBeHHOM apTtepun (MOA) B yacTHOCTU
y 6onbHbix COVID-19 n OUM-ST. [OeiicTtBu-
TeNbHO, NpoTpoMboTMYEeCcKasa cpena, co3aaBa-
emMasi KOPOHaBMPYCOM, AO0JKHA, Ha MNepBbll
B3NS4, NPUBOAUTbL K MaCCMBHbBIM TPOMOO3am
B KOPOHApPHbIX apTepusax n Bonee TAXENOMY
TeveHunto OVM. Mo coobLeHnto psaa aBTopoB,
OCHOBaHHbIX Ha JaHHbIX 5 wnccnepoBaHUn
6onee 4yem 2000 60ONbHLIX, OKA3aNI0Cb, YTO HET
CTaTUCTUYECKN [OOCTOBEPHON pasHuubl Mo
CYMMapPHOW TAXECTU NOPaXeHUs1 KOPOHAPHOIo
pycna, a Takxe Mo 4acToTe MOopaxeHus OT-
OeNbHbIX KOPOHAPHbIX apTepuii Mexay nauu-
eHtamn ¢ OMM-ST B covyetaHum ¢ COVID-19,
C OOHOW CTOPOHBI, U naumeHtammn ¢ OVIM-ST,
HO 6e3 COVID-19, ¢ aopyrov CTOpOHbI (21).
B 10 xe Bpems naumeHTtsl ¢ OMM-ST B coue-
TaHum ¢ COVID-19 umenn npoctoBepHo bonee
BbICOKYIO 4acTOTy TpoMOO3a KOpPOHapHbIX ap-
Tepui (58% npoTtue 39%, p = 0,003), yem na-
UMEHTbl gpyrowv rpynnbl. [0 gaHHbIM Tex Xe
aBTOPOB, Y NALMEHTOB C COYETAHNEM 3TUX ABYX
rPO3HbIX 3aboneBaHUin NPUXOAUSIOCH Yalle
npuberaTtb K Tpomboacnmpawmm U3 KopoHap-
HbIX apTepuii Npu PEeHTreH3HO0BACKYNSAPHbIX
npoueaypax v NPUMeHeHNI0 MHFMOUTOPOB K-
konpoTeunHallb/llla (14% npotne 7%, p = 0,048;
34% npoTtme 21%, p = 0,015 cOOTBETCTBEHHO).
Takxe y nauymeHtoB ¢ OMM-ST n COVID-19
TpoMbOO3 CTEHTOB HabnwganuM 4aue, 4Yem
y naumeHtoB ¢ OMM-ST, Ho 6e3 COVID-19
(6% npoTme 1%, p = 0,002). Mo xapakTepy no-
paxXeHusa OTAeNbHbIX KOPOHAPHLIX apTepuit
cnenyeT OTMETUTb, YTO B 00eunx rpynnax Hau-
6onee yacto MIOA 6bina nepenHsas Mexokeny-
[OYKOBasi BETBb JIEBON KOPOHApPHOW apTepumn
(MVIDKB JIKA) (49,6% npoTtus 44,9%). CnepoyeTt
TakXke OTMEeTUTb, YTO Y BOJIbHbIX C COYEeTaHNEM
[BYX Ha3BaHHbIX NATOAOMMN gaxe npu ycnewu-
HOM BOccTaHoBNeHUM kpoBoToka B IOA nocne
YKB ¢pakunsa Bbibpoca NeBOro xenynoyka
Oblna 3HAYUTENIbHO HMXE, YEM Y MNaLWEHTOB

¢ OMM-ST, Ho 6e3 COVID-19. Takxe BaxHO,
4TO NP NPUMEPHO PaBHOM MO TAXECTU nopa-
XEHUA KOPOHapHOro pycna y MauneHToB
c COVID-19 u OUM-ST oTtmeyanucb 6Gonee
BblCOKas rocnuTasibHas NeTanbHOCTb U XyALIUIA
oTOoaNeHHbIn MNPOrHo3, 4Y4emM Yy MauneHToB
¢ OMM-ST, Ho 6e3 COVID-19 (22-26). OaHako
€CTb 1 06paTHOE MHEHMe, a KONMYEeCTBO Hab to-
OEeHNIM 1 B TeX U APYrnx cnydyasax HegocTaTouyHo.
MosToMy MccnegoBaHus B 9TOM HarpaBieHun
HaO0 NPoaoKaTh.

PykoBoacTBYSACh Cka3aHHbIM BbilLE, Mbl MPO-
BEJIN UccneagoBaHme Liefbio KOTOPOro BUI0Ch
M3y4eHne KJIMHUKO-KOpPOHapoaHrmorpadpuye-
CKNX ocoBeHHOoCTer n bavxanwero NporHo3a
y naumentoB ¢ OMM-ST n COVID-19.

KnuHnyeckaa xapakrepucrtuka
OOoNbHbLIX, METOAbI UCCJlIeAoBaHNS
n nneyeHus

B nccneposanme Bowwno 80 605bHbIX C KN-
HMKO-1abopPaTOPHLIMU N aHAMHECTUYECKUMU
OaHHbIMUW, NOATBEPXAALLMMUN HANIMYME Y HUX
kak COVID-19, Tak 1 OMM. Bo3spacTt 60/bHbIX
cocTaBun B cpeoHem 64,72 ropa (ot 32 oo
93 neT). 70% 60/bHbIX ObIN MYXCKOrO nosna.
OCHOBHbIE KNMHUKO-NabopaTopHbIe 1 aHaMHe-
CTUYecKkMe OaHHble NpuBeaeHbl B Tabn. 1.

YuntbiBasi HanM4me y uccnegoBaHHbIX 60J1b-
Hbix COVID-19, npakTnyeckmn BCEM BbIMOHAN
KOMMbIOTEPHYIO TOMOrpaduio nerknx, no gaH-
HbIM KOTOpOW Yy OONbLMHCTBA MNAUMEHTOB
(85,7%) BbINMN Te UAN UHbIE NPU3HAKN BOCMa-
neHusa nerkmx. B T1abn. 2 npeacraBneHbl OaH-
Hble O TAXXECTU W YACTOTE MOPaXEHUS IErKMX
N3y4YEeHHbIX OOJIbHbIX MO LWKane BM3yasibHOWN
oueHkM nerkux LleHTpa guarHocTtukm mn Tene-
meauumHbl CLLA (27, 28).

YT1Oo KacaeTcs nokanuaauun NoBPeXaeHus
Munokapga, To cnemyer OTMeTUTb, 4YTo y 41
(51,25%) nauueHta 6bin OUM-ST 3apHen
CTEHKM IEBOr0 Xenyaouka; y 26 (32,5%) naym-
eHToB OVIM-ST 6bIn pacnonoxeH Ha nepegHen
CTeHKe JIeBOro xenyaouka; ewe y 7 (8,75%)
naymMeHToB MoBpexaeHne Muokapga Obuio
pacnonoxeHo Ha nepegHeboKOBOM CTEHKE Nne-
BOro >enygouka; y 3 (3,75%) — Ha 6okoBou
CTEeHKe NIeBOoro xenyaouka; y 2 (2,5%) nayumeH-
TOB Obl1I0 3aaHEOO0KOBOE MNopa)XKeHune NeBoro
Xenynouka; u, HakoHeu, y 1 6onbHoro (1,25%)
Habngann UMpKynsipHOe nopaxeHue NeBoro
xenynouka (tabn. 3).

Bcem nauyieHTam B npegenax nepsbix 60 MUH
nocrne MocTYMJIEHNS B CTauyoHap BbIMOSHANU
CeNeKTUBHYIO KopoHaporpadwio, T.e. HX B OA-
HOM Cly4ae peKOMeHA0BaHHOE BpeMS “OABepb—
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Ta6nuua 1. KnvHMKo-aHaMHeCTMYeckme u na6opaToprle AaHHbIE NCCNeaoBaHHbIX NALMEHTOB

MokasaTtenb

HaHHble uccnepoBaHus

BospacrT, rogpl

My>ckon non

®dpakupmsa Bbibpoca NeBoro xenyno4ka, %
ApTepvanbHas runepTeH3us

CaxapHblin gpuabet

l'nepxonectepmHemus (OXC > 4,0 mmonb/n)

CepaeyHo-cocyancTele 3aboneBaHmnst B aHamHe3se (cTeHokapams, MUKC)

YKB B aHamHe3e

AKLL B aHamHe3e

TunnyHas aHrMHo3Has 60J1b NPU NOCTYMIEHUN
lNoBbILWEHNE TPOMOHMHA

MonoxutenbHbin MLP-Tect COVID-19

64,72 (32-93)
56 (70%)
428%  +6,8%
67 (83,75%)
29 (36,25%)
42 (53,25%)
25 (31,25%)
12 (15%)
2 (2,5%)
76 (95%)
80 (100%)
80 (100%)

Ta6nuua 2. CteneHb MNOpaxeHus NErknx Mo [JAaHHbIM
KOMMbIOTEPHON TOMOrpadum

Ta6nuua 3. Jlokanuzaums OMM (OUM-ST) nesoro xeny-
nouka (J1X) (no paHHbIM SKT)

nopagzﬁ:eambermx Konuqe(c:\r:c; g)oanbIX Nokanuzaums OUM Ko:wme(::::ni)3 g;)anbIX
KT-0 11 (14,3%) MNepenHsia cteHka JIK 26 (32,5%)
KT-1 23 (29,8%) MNepenHebokoBas cTeHka JIK 7 (8,75%)
KT-2 18 (23,4%) BokoBas cteHka JIX 3(3,75%)
KT-3 12 (15,6%) 3apHsasa ctenka JIK 41(51,25%)
KT-4 13 (16,9%) 3anHebokoBas cTeHka JIK 2 (2,5%)
LnpkynsapHoe nopaxeHue JIX 1(1,25%)

Tabnuua 4. KonnyecTBO KOPOHAPHbLIX apTepuid, MOPaXeHHbIX FeMOAVHAMUYECKU 3HA4YMMbIM CTEHO3MPYIOLLE-

OKKJIIO3MpyKLwmm npoL.eccom

KonnyectBo nopaxeHHbIX KOPOHAPHbIX apTepuin

KonunyectBo 60/bHbIX

(n=76)
CTeHo3mpytoLe-0KKII03NPYIOLLEE MOPAXEHNE OAHOM KOPOHAPHOW apTepun 26 (32,5%)
CTeHo3upyioLlee NopaxeHune AByx 1 60/1ee KOPOHAPHbIX apTepuit 50 (62,5%)

(MHOXECTBEHHOE NOopaxeHne)

6annoH” He npeBbillanock. o utoram auvar-
HOCTUYECKOW KopoHapoaHrmorpadpum (tabn. 4)
y 2 (2,5%) nauneHToB He OblNO BbISIBJIEHO CTE-
HO3MPYIOLLLE-OKKITIO3UPYIOLMX MOPaXKEHUN KO-
pPOHapHbLIX apTepui, ewey 2 (2,5%) naumeHToB
OblNIN BbISIB/IEHBI CTEHO3UPYIOLLIME MOPaXeHUs,
He npeBblwawowye 50% guameTpa KOpoHap-
HbIX aPTEPUI, T.€. USMEHEHUS BObISIN reMOoaMNHA-
MUYECKN HE3HAYMMbIMU. B OCTanbHbIX Clyyasx
ObINK BbISIBNEHBbI FEMOANHAMWNYECKN 3HAYNMbIE
nopaxeHus MMOA. B 35 (43,75%) cnyyasax eto
O6bina npaBas kopoHapHas apTepusa (MKA), ewe
B 28 (35%) n 1 (1,25%) cny4yae cOOTBETCTBEH-
HOo MM>XB JIKA nnun anaroHanbHasi BeTBb (B
JIKA), ewe B 5 (6,25%) n 3 (3,75%) cny4danx
COOTBETCTBEHHO orubatolias BeTBb JIeBOW
kopoHapHow apTtepun (OB JIKA) nnmn BeTBb Ty-
noro kpasa (BTK JIKA).

CnepyeTt OTMETUTD, 4TO Y 8 NAUMEHTOB NpU-
ymuHo OVIM-ST 6bin TPOMOO3 paHee yCcTaHOB-

NEHHbIX CTeHTOB. Y 26 (32,5%) nmauneHToB
ObISI0O NopaXxeHne OAHOW KOPOHapHOW apTe-
pun, n y 50 (62,5%) nauneHToB Habnoganm
MHOIrOCOCYANCTOE MopaxeHne KOPOHAPHOro
pycna. Kak Mbl y>xe oTMevyanu Bbille, y 4 naum-
€HTOB Obl/IN MO0 MHTAKTHbLIE KOPOHapPHbIE ap-
Tepum, NMOO CTEHO3MPYIOLLLEE MOPAKEHUE CO-
cyna He npesbiwano 50% (cm. Tabn. 4).
MonHasa TpomboTmyeckaa okkmosus MOA,
T.e. TTG 5, 6binay 34 (42,5%) nauneHToB, eLle
y 18 (22,5%) nmenmncb NpusHakym MacCMBHOIO
HeOKKNo3MpyoLwero Tpombosa cocyga — TTG
3-4 (y 2 n3 Hux Habmopann Tpomb6o3 MOA
C npu3sHakamMmu dparmeHTaumm Tpomba n am-
6onmsauum yacTtuy, Tpomba B OUCTalbHblE
y4yacTKM KOPOHAPHOro cocyna), 1, HakoHel,
y 24 (30%) nauneHToB Obl BbIIBIEHbI FEMO-
OMHaMnYeckn 3Hadumble cTeHo3bl MOA 6es3
ybeaunTenbHbIX KOpPOHapOoaHrnorpapuyeckmnx

KnuHunko-kopoHapoaHrnorpaguyeckas KapTuHa v 6vxaiLLni nporHo3 0CTPOro MHpapKkTa
muokapaa c nogbemom cermerta ST (STEMI) y nauneHtos ¢ COVID-19

NnPU3HakoB Tpombo3a (Tabsn. 5) (28).
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Tabnuua 5. Xapaktep nopaxeHust MHGapPKT-0TBETCTBEHHO
KopoHapHoi aptepun (MOA)

KonuuectBo
CrteneHb nopaxexnusa NOA 60NbHbIX
(n=76)
MonHas okkno3us NOA 34 (42,5%)
lemogmHamMmyeckmn 3HaqmmMblin cteHo3 OA | 24 (30%)
dnotupyowmii Tpom6 B MOA 18 (22,5%)

M3 76 naumMeHToB C reMoaMHaMMNYECKN 3Ha-
YyumMbiM nopaxeHnem YKB 6bi10 BbIMOSHEHO
y 74 (92,5%), Tak KaKk y 2 naumMeHToOB C MaCCuB-
HbIM HEOKKJ/TIO3MpYyoLWwmMM Tpombo3om NOA He
ObINO 4YeTKUX aHrnmorpadpuyeckmx npraHakoB
3HAYNTENIbHOrO aTepOCKNIepOTUYECKOro nopa-
XEHUS1 KOPOHAPHOr 0 pycna, B CBA3M C YeM BbIIO
MPUHATO peLleHVEe He NMPOBOLANTbL PEHTIEHIHOO-
BACKYJISIPHYIO Ne4ebHyto npoueaypy, a orpaHun-
YUTLCH TOJIBKO MeOUKaMEHTO3HON Tepanuen
C aKTVUBHON aHTUKOArynssHTHOM 1 ge3arperaHT-
HOW Tepanuen (renapuH, WHrMbuTopbl KO-
npoTeunHa lib/llla). Bcem octanbHbiM O0NbHBLIM
OblNY NPoBeOEHbI 3HOOBACKYSPHbIE Npoueny-
pbl peBackynapusaumn MOA. Y 7 (9,45%) na-
LIMEHTOB BOCCTAHOBUTb KPOBOTOK HE yAanoCh.
Ewe y 14 (18,9%) naumeHTOB C KOpOHaApO-
aHrmorpadpunyeckmumMmmn npmaHakamm Tpombo3a
KOPOHAapPHbIX apTepuii B NpoLecce aHOOBACKY-
NFPHON npouenypbl BbIMOAHWUAM Tpombacnu-
paumio 1 BO BCeX CrydHasnx Oblin yoaneHbl TPOM-
Obl B pa3HoM ob6beme. Ha puc. 2—-4 npueeaeHsl
CHUMKM KOPOHAPHbLIX apTepmUi 4o 1 nocne npo-
uenyp TPOMOSKCTPaKUMM U CTEHTUPOBAHUA.
20 (27,02%) nauyeHTam B NpoLecce saHOoOBa-
CKYNSIpHOW npouenypbl BBOAWUAN UHIMOUTOPbI
rnukonpoTeunHa llib/llla (tabn. 6).

Cnepnyet oTMeTUTb, 4TO Y 3 (3,75%) naumeH-
TOB Habniopgann Tpomb603 6onee 4Yem OOHOM
KOpoHapHown apTepun. ¥ 1 naumenta ¢ OVM-
ST GOKOBOW CTEHKW NEeBOro xenyaouyka 6Gbina
ToTanbHasa ocTtpaa okkno3ua OB JIKA n npu-
3HaKM HeoKK/3upyouero Tpomodosa NMVIXKB
JIKA. TMNpwn aTOM Yy Hero 6bina Tsxenast BUpycHas
MHEBMOHUS C 60AbLLIMM OOBEMOM MOPaXeHUs
(KT-3). BonbHOMY 6bis10 BbINOSIHEHO CTEHTUPO-
BaHMe 0beunx apTepuii C XOpOoLIKM aHrmorpa-
dunyeckum pesynbratom. [locne neyenHusa na-
LMEHT Bbls1 BbIMMCAH.

Ewe y ogHo naumeHTkn ¢ OMM-ST ¢ noka-
nnsaumen noBpexneHuss Mmokapaa Ha 6oKo-
BOW CTEHKE JIEBOIro Xesyao4dka npuv CenekTmB-
HOIN KOpOoHaporpadun BbIgBNEHbI OCTPbIE OK-
KJIIO31M OBYX KOPOHAPHbIX apTeEPUn — KPYIMHOMN

Puc. 2. WcxopHas kopoHapoaHruorpaMma npaBoi
KOpOHapHo aptepun 6onbHOM B., 58 net, ¢ OMM-ST
3aQHelr CTeHkM NeBoro xenygouyka. Mmeetcsa cybTo-
TanbHas OKkM03u1a NnpokcnmManbHoro otaena MNMKA. HYetko
BUAEH MPaKTUYECKNIA OKKIO3UPYIOLLMIA TPOMOO3 MpPOK-
cumanbHoro otaena MNMKA (bnotupyowmii Tpom6 Npok-
CMMaJIbHOro CerMeHTa C BO3MOXHOM ero dparMmeHTaum-
el n ambonmsaumen B AUCTanbHble OTAENbI).

Sl SN

Puc. 3. KopoHapoaHrnorpamma Tom xe 60/bHO nocne
TPOMO3IKCTPAKUMN U CTEHTUPOBAHUS MPOKCUMAaNbHOIro
otaena MNMKA 1 6anfoHHON aHrMoNIacTUKN UCTanbHOro
oTtaena cocypa.

Ne 69, 2022



YOUNG PROFESSIONALS PULPIT
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Puc. 4. Nauuvent C., 67 net, c OMM-ST nepenHen CTEHKN NEBOr0 Xenyaoyka U OCNOXHEHHOW NHeBMOHMEN (KT-4).
a — ucxopHas kopoHapoaHruorpamma JIKA ¢ npusHakamu dnoTupyloLlero Tpomba B paHee YCTaHOBNEHHOM CTEHTE
B MM>XXB; 6 — kopoHapoaHrmuorpamma JIKA nocne TpomMO3KCTpakLMnN 1 NOBTOPHOro cTeHTupoBaHua NMIVIDKB JIKA.

Tabnuua 6. Bua, 06bem 1 peaynstaThl 3HA0BACKYNSAPHbLIX NPOLEayp

Bup, peHTreHaHa0BacKynsipHbIX npoueayp

KonuyecTBO 60/bHBIX

4KB MVIXB JIKA
4KB 1B JIKA
4KB OB JIKA
HKB BTK JIKA
4KB MKA

OnHomomeHTHOe YKB Ha aByx aptepusx (OB n MMXXB JIKA,
MMVKB JTKA n MKA, OB JIKA n BTK JIKA, NMMXB JIKA n BTK JTKA)

BoccraHosneH kpoeoTok TIMI 3

HeypayHble NONbITKU pekaHanm3auum
MpumeHeHne Tpombacnmpaumm

MpuMeHeHne HrnbrTopoB rmukonpotenHa lb/llla

26 (35%)
1(1,35%)
5 (6,75%)
3 (4,5%)
35 (47%)
4 (5,4%)

67 (90,5%)
7(9,5%)
14 (18,9%)
20 (27,02%)

BTK n NMVI>KB JIKA. BbInofHEHbI peKaHann3uusi
M CTEHTUpPOBaHME 06enx apTepuin ¢ XopoLUUM
aHrnorpaduyecknm pesynbraToM, naumeHTka
Oblna BbINMCaHa B YOOBJIETBOPUTENILHOM CO-
CTOSIHUN. Y TPETbEro NauneHTa B KpamHe TsXe-
JIOM COCTOSIHUU, C MHDAPKTOM MMoKapaa 3aj-
HEW CTEHKM WM NpU3HaKamMn KapamoreHHOoro
Loka 6binn okkto3nposaHbl MKA 1 NMIVIXKB JTKA.
EmMy Bblsin BbINOSTHEHbI PEKaHANN3aUnsa U CTEH-
TupoBaHune ob6ounx cocynoB. K coxaneHuto, na-
LIMEHT CKOHYaNCa B NEPBble CYTKW rOCnmnTanm-
3aumm OT OCTPOW CepaeyHO-COCyaUCTOW He-
[OCTaTO4YHOCTN.

focnutanbHasa neTanbHOCTb COCTaBuUAa
22,5% (18 nauwneHToB). Cpean normbumx
y 10 (55,5%) maumeHToB MMENOCb MHOrOCO-
CyAMUCTOE MNOpaXeHme KOPOHapHOro pycna,
y 8 (44,4%) 60nbHbIX ObIO TAXEN0e TedyeHue
BUPYCHOWN MHEBMOHUM C MOPaXEHNEM Jleroy-
HOW TKaHN 3—4-11 CTENEHU NO AAHHbIM KOMMbIO-

TepHom Tomorpadun, ny 2 nauMeHToB He yaa-
JIOCb BOCCTaAHOBUTbL KPOBOTOK B MOA.

OOGcyxaeHue

CeroaHst MOXHO C YBEPEHHOCTbIO FOBOPUTb,
410 COVID-19 — mynbTUCUCcTEMHOE 3abonesa-
HMe, nopaxarollee npakTU4eckn BCe OpraHbl
MU TKaHW 4yenoBeka. He npeactaBnseT UCKO-
YyeHne U cepaevyHoO-cocyaucTas cucTema.
K HacTosiLEeMY BPEMEHM HaKoMNeHo 6osbLioe
KONIM4ecTBO HabMoAeHUA O pa3HOro poaa no-
paxeHusx cepaua npu COVID-19. Cpeaun aTmx
3aboneBaHuii ocoboe mecTto 3aHmmaeT OVM,
BO3HUKaAOLWWIMA Kak ocnoxHeHne COVID-19
N CYLLECTBEHHO OCNIOXHSAOLWINWNA KIMHUYECKOe
TedyeHne n ucxon 3abonesaHus. NoaTBepx-
[OEeHneM ckazaHHOMY MOFYT CNyXWTb pe3ysib-
TaTbl U3y4YeHUS HECKOJIbKMX KPYMHbIX pPerun-
CTPOB OCTPbIX KOPOHAPHbLIX CUMHOPOMOB Yy na-
uneHToB ¢ COVID-19, koTopblie ybeamnTenbHo

KnunHuko-kopoHapoaHrmuorpagpuyeckas kKaptuHa v 65vxariLLmi nporHo3 0CTPoro MH@apkra
muokapaa c nogbemom cermeHta ST (STEMI) y naumeHTos ¢ COVID-19
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nokasasnu, 4To naumeHntbl ¢ COVID-19 B coue-
TaHum ¢ OMM-ST npegcTaBnaT rpynny Kpamn-
He BbICOKOIro pucka. Ecnm kpaTko oxapaktepu-
30BaTb 3TUX NALMEHTOB, TO OKa3blBAETCSH, YTO
OHW Yalle MMEeNN caxapHbili anabeT u apTepu-
afbHYl0 rMNepTeH3nto. 3a MeaUUVHCKOW no-
MOLLIbIO OHU B BONBLLUMHCTBE crly4aeB obpatla-
JINCb C 3a4€PXKOVM BO BPEMEHW BBUAY Onace-
HuA 3apa3nTbes COVID-19 B cnyyae nonagaHus
B cTauuoHap. [MosToMy oHM YacTo nocTynanm
B OOJIbHULY B TSXKENIOM COCTOSAHUW, HEpPeako
B KapAMOreHHOM Luoke. B peaynbrate nm pexe
CBOEBPEMEHHO BbIMOJIHANN  CENIEKTUBHYIO
KopoHaporpadpuio n HKB. B COBOKYNHOCTU 3TO
npMeBoAMAO0 K HebnaronpusaTHbIM Mcxoaam
M BbICOKOI rocnutanbHOW netanbHocTn (18,
29, 30).

Ocob6bIli MHTEpPEC NMpu NPOBEOEHUN UCChe-
[OBaHMS BbI3bIBANO Y HAC N3YYEHNE COCTOSHUS
KOpPOHapHOro pycna. Kak mMbl yxe otMedanu,
Nno COOOWEHNAM psiga aBTOPOB, HET cylle-
CTBEHHbIX Pa3nnynii B CTENEHW MOpaxXeHus
N 4YacTOTe BOBJIEYEHUSI OTAOEJIbHbIX KOPOHap-
HbIX apTepuii B CTEHO3UPYIOLLE-OKKJIIO3U-
PYIOLLIUIA MPOLECC, OAHAKO NMpu 3TOM aBTOpPbI
oTmMevaloT, 4To naymeHtol ¢ COVID-19 n OUM
nMenu 6onee BbICOKYK 4acTOTy TpomMbo3a KO-
POHAapPHbIX apTepuii 1 CTEHTOB, YTO TpeboBaso
4yacToro NpoBefeHUs npoueaypbl Tpomdacnu-
paunm 1 NPUMEHEHNS MHFIMOUTOPOB MNKOMNPO-
TenHa lIb/llla. Takxe aBTOpbl OTMEYaloT, YTO
npy OANHAKOBOW TaKTMKE Ie4EHUSA U OANHAKO-
BbIX pe3ynbTraTax 9HA0BACKYSPHbIX Mpoueayp
rocrnmTasibHOe TedyeHme 1 6amxkanLnii NPorHos
ynauneHToB c codeTaHmem OMM-STn COVID-19
ObINU XyXe, YeM Y NMauueHToB Tonbko ¢ OVIM-ST
(31). Pesynbrathl NPOBEOEHHOIO HAMMK UCCe-
nosaHue y 80 naumentoB ¢ COVID-19 n ONM-
ST BO MHOIOM COIlacyloTCsa C AaHHbIMU yKa-
3aHHbIX aBTOpPOB. B Hawem uccnemoBaHuK
6onbluylo YacTb nauyeHToB (70%) cocTaBunu
npeacTaBUTENIM MYXCKOrO nona, 4To corna-
CyeTcd C AaHHbIMW OPYrux mccneposartenen.
Y 3HAuMTENbHOW 4YacTu UMENUCb apTepuasb-
Has rMNepTeH3us, OUCANNUAEMUS, CaxapHbIn
anabet. Kak n3BecTtHo, 9Tu 3aboneBaHunsd, Tak
K€ Kak U MY>XCKOW noJi, camu rno cebe aBnsai0T-
ca dpaktopamu pucka MBC n OMM, u npun 3a-
6oneBaHun COVID-19 y Takmx 60bHbIX MOXET
ycyryonatbcsa TedeHue 60One3Hu BBUAY pas-
PYLLUEHMSA 1 paccnoeHns 6nsek c aTepoTpoM-
6030M, BA3OMOTOPHOM U MUKPOBACKYISIPHOM
ONChYHKUMEN, a TakxXe BCeaCTBUE TAXENON
WHTOKCUKAUNN, Taxmkapaun u TUnoKCUun.
Ma3BecTHO Takke, 4To BMpyc SARS-CoV-2 Bbi-
3blBaeT MNPOTPOMOOTMYECKOE COCTOSHUE.

B nutepatype onucaHa BbiCOKasi 4HacToTa Kak
BEHO3HbIX, TaKk M apTepuanbHbiXx TPOMOO30B
npu aTom 3aboneBaHnn. ATo NPoTpoMboTUYE-
CKO€E COCTOSIHME aHrnorpaduyeckn BblpaxaeT-
CS1 B BbICOKOW CTerneHn TpoMb03a KOPOHapHbIX
aptepuii (TTG > 3), yacTbix TpoMbO3ax paHee
YCTaAHOBJIEHHbLIX CTEHTOB N [aXe BOBJIEYEHUU
HECKOJIbKMX KOPOHapHbIX cocynosB. B Hawem
nccnegoBaHumM Mbl Takxke yoeannmch B HaCTOM
TPOMBOTUYECKOM MNOPaXeHUN KOPOHAPHbIX
aptepuii y naumeHtoB ¢ COVID-19 B coveTa-
HUn ¢ OMM-ST. 3To NoaTBEPXOAAETCA AAHHbI-
MW CenekTUBHOM KopoHaporpadpum. 13 80 na-
umeHToB Yy 34 (42,5%) 6bina ToTanbHast OKKJIO-
3ma MOA n ewe y 18 (22,5%) — npusHaku
MaccuBHoOro Tpombosa (TTG > 3), yacTuiHO
ob6Typupylowero npoceseT aptepun. Cne-
[oBaTeNbHO, NPUMeEpPHO Yy 65% 60/bHbLIX Npea-
nonoXxmTenbHo umencsa Tpomo6o3 NOA. Takas
BblCOKas 4acTtoTa Tpomb03a KOpOHapHbIX
apTepuii CornacyeTcsa ¢ BbICOKMM NPOTPOMOO-
TUYECKMM COCTOSIHMEM 60nbHbIX ¢ COVID-19.
Bonbliasa yBepeHHOCTb B NPaBOTE BbICKA3aH-
HOro NPennosoXXeHUsa OCHOBaHa Ha TOM dak-
Te, 4to y 3 (3,75%) naumeHTOB HabAwganm
TPOMOOTUYECKOE MOpaxeHne cpasy ABYX Ha-
TUBHbIX KOPOHapHbIX apTepuin. B OByx cnyyaax
3TO Oblna NosiHas OKKA3UA OBYX apTepuii, m
eLe B 0QHOM ciy4ae OKKI03Ms 0O4HOro cocyaa
coyeTasniacb C NPU3HakamMm HEOKKITHO3UNPYIo-
wero Tpombo3a gpyron aptepumn. Bo Bcex Tpex
cryyasix yoasnocb YCreLwwHO BbIMOJIHUTL CTEH-
TUPOBaHME BCeX MOpPaXeHHbIX cocynoB. Kak
Mbl yke oTmedanu, y 8 (10%) naumeHToB nme-
JI0 MECTO TPOMOOTNYECKOE MOpPaXeHne Kopo-
HapPHbIX CTEHTOB, Y 4 U3 HUX NPU CENEKTUBHOMN
KopoHaporpaduu 6bi1a gmarHocTMpoBaHa To-
TanbHasi TPOMOOTUYECKAs! OKKJIIO3USA CTEHTOB.
Elwe B yeTblipex cTeHTax Habnoaanu HeoKKJIo-
3vpyloLwmnin TpomM0603. MNMony4yeHHble HaMU OaH-
Hble cornacyiTca ¢ gaHHbeim FA. Choudry
M coaBT. (22), KOTOpble COOBOLLNIN O BbICOKOWN
yactoTe TpombBo3a KOPOHaApPHbIX apTepui
(4-5-9 cteneHb, 84%), co4eTaHHOM TpoMOO3e
HECKOJIbKMX KOPOHapHbIX apTepuin (17,9%)
1 TpoMb03e cTeHToB (10%) B rpynne 60/bHbIX
c coyetaHnem ONM-ST n COVID-19.
MpoBeneHHOE HamMuM mMccnegoBaHMeE Moka-
3an0, 4To y 4 (5%) naumeHToB NO OaHHbLIM Cce-
NEKTUBHOMN KOpOHaporpadum OTCyTCTBOBAO
reMoAHaMMNYEeCKM 3HA4YMMOE MOPaXEHME KO-
poHapHoro pycna sBoob6uie n MOA B 4acTHOCTMU.
Mpn aToM Ha gorocnuUTanbHOM 3Tane MM He
BbINOJIHANMN TPOMOONUTUYECKON Tepanuu, Ko-
Topas morna Obl pacTtBOpUTb TPoMO. Mexay
TEM Yy BCEX 3TUX NaUMEHTOB OblM 3neBaums
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cermeHTa ST Ha 3K, NOBbLILIEHMNE YPOBHSA TPO-
MOHMHA U NPU3HAKW FMMNo-, akKMHE3UW NP Yib-
Tpa3ByKOBOM McCnenoBaHum cepaua, T.e. ume-
JIMCb BCE MpPU3HaKM NOpaXeHns Mmuokapaa no
Tuny OMM-ST. BO3MOXHO, nopaxeHne Kopo-
HapHOro pycna, B TOM 4ucne u TpoMboTuye-
CKOo€e, NPOU30LLI0 Ha YPOBHE MUKPOLMPKYNSA-
LMW, YTO HEBO3MOXHO ONPenennTb Npm nOMo-
LN CeneKTUBHOW KopoHaporpadun. Y OByx 13
3TUX MauMeHTOB ObISI0 TAXENOEe MnopaxeHune
nerkmx (KT-3 n KT-4). B cBs31M ¢ 9TUM OOHY
naumMeHTKy nepeBenu B OTAESIEHME peaHuMa-
UMM ONS MHBA3UBHOM KUCNOPOAHOW Noaaep K-
KW, rOe OHa CKOHYasnachb OT AblIXaTENbHOW HEAO-
ctato4yHocTu. CnenoBaTtesibHO, CYMTATb CMEPTb
6onbHOW uckntunTensHo ot OMM He npea-
CTaBnsieTCca BO3MOXHbIM. Ewle y ogHoro naum-
eHTa 6e3 CyLLLECTBEHHbIX U3BMEHEHNI KOPOHap-
HbIXx apTepuin ¢ OMM-ST 3agHeln CTEHKU NEBOIO
Xxenygoudka npu HabnogeHnn B 6110Ke WUHTEH-
CMBHOI Tepanunmn passunacb GUopuIIsauns xe-
JNlyN04KOB, B CBSA3M C YEM HEOOHOKPATHO NPOBO-
amnacbe oedubpunnauns, HO BOCCTAHOBUTb
CepaeYHyl0 OeAaTenbHOCTb HE yaanocCb, M na-
uMeHT ckoHydanca. MNMpu naTtonoroaHaToMuye-
CKOM KCCNegoBaHMM MNOATBEPXAOEH AMArHO3
0BLLIMPHOro TpaHCMypasibHOro MHgapKTa M1o-
Kapga 3agHen CTEHKM NeBOro Xxenynouka. Euwe
[BO€ NauMEHTOB C MHTAKTHbIMW KOPOHAPHbIMU
apTepusMn OblN BbIIEYEHBI U BbIMUCAHbI U3
cTtaymoHapa. Cnenyet OTMETUTb, YTO UMEKOTCS
pas3Hble MHEHUS1 B OTHOWEHUM YacToTbl ONM
y naumeHToB 6€3 reMoaMHaAMMNYECKM SHAUYNMbIX
MOpaxXeHnn KOPOHAaPHbLIX apTepun npu co4e-
TaHHOM OWM-ST u COVID-19. Hambonbliee
KONIMYEeCTBO MNOAO0OHbLIX Clly4aeB OTMEYEHO B
nccneposaHum G.G. Stefanini n coaBT., BkJO-
yaBwem 28 nauyeHtoB ¢ COVID-19 n OMM-ST.
Y 40% 13 311X 28 60/IbHbIX HE ObIIO remMoauHa-
MUYECKN 3HAYUMbIX U3MEHEHUI KOPOHaPHbIX
aptepun (32).

BONbWMHCTBO aBTOPOB, M3y4aBLUMX MNPO-
6nemMy rocnuTanbHOM NeTanbHOCTM Y NauneH-
ToB C¢ coyeTaHnem OVIM n COVID-19, otmeua-
0T 3HauYMTeNbHO 60Jiee BbICOKME MokasaTenu
JNleTanbHOCTU Y 3TOM rpynnbl 60SIbHbIX MO CpaB-
HEHWIO C aHaNornyHbiMn OOJbHbIMK, HO 6e3
COVID-19 (33). B 10 € BpeMS KONNYECTBEH-
Hble MokasaTefnn roCrnuTasbHOW NeTanbHOCTU
Yy pPa3HbiX aBTOPOB CYLLECTBEHHO pasnm4yaloT-
cq. K npumepy, no gaHHbiM pernctpa NACMI,
BHYTPMOONbHMYHAA CMEPTHOCTb Yy MauMeHToB
c co4vetanmem OVIM-ST n COVID-19 B 2020 r.
coctaBuna 33%, a B 2021 r. cHunsunace 8o 23%
(18). J.M. Montero-Cabezas coobLiaeT o ne-
TanbHocTn 21% (31), FEA. Choudry n coasT. —

17,9% (22), G.G. Stefanini n coast. — 39,3%
(32). Npw aHann3e NpUYH CMEPTHOCTK NUCCcne-
[oBaTe M 0TMEYaloT, YTO BbICOKas NieTallbHOCTb
obycnoBneHa kak BHeECepaAeYHbIMU NpuirHaMin
(opIxatenbHasi HEOOCTAaTOYHOCTL), TaK U reMo-
ONHAMUYECKMMMN  OCJTIOXKHEHUAMMK  (Taxenas
cepheyHas M KopoHapHas HeOoCTaTOYHOCTb,
B pe3yfbrate HegoCTaTOYHO MOJSIHOW 3HAoBac-
KynsipHoOn penepdy3vn mumokapga — GeHOMEH
“no-reflow”).

B Hawem wuccnepnoBaHuM rocnuTasibHas
CMEPTHOCTb BOJIbHbLIX C COYEeTaHWUEM ABYX Ha-
3BaHHbIX NaTosornum coctaesmna 22,5% (18 na-
umeHToB). CnenyeT OTMETUTb, 4YTO, HECMOTPS
Ha OTCYTCTBME 3a4EP>XXEK BO BPEMEHM “OABEPb—
©annoH” 1 yCneLwHo BbINMOJIHEHHbIE 3HA0BACKY-
NFpHbIE Mpouenypbl, rocnuTanbHas netaib-
HOCTb Oblfla JOBOJIbHO BbICOKOA.

Takmm o6pa3om, uccnepgosaHue, npose-
neHHoe y 80 nauyeHTOB C COYETAHMEM NATONO-
rum COVID-19 1 OMM-ST, BbISBUNO HEKOTOPbIE
OCOOEHHOCTM KJIIMHMYECKOro TEYEHUst U Npo-
rHO3a y 3aTux naymeHToB. Bo-nepBbix, y 3TON
KaTeropumm OONbHbIX 3HAYUTENIbHO Yalle, Yem
y nauneHToB ¢ OMM-ST, Ho 6e3 COVID-19, Ha-
onmopatotcs Tpomb603bl MOA. O npenpacnono-
XEeHHOCTU 60nbHbix OUMM-ST u COVID-19
K ToOMO03aM yka3dblBaeT U TOT PaKT, YTO y 3TUX
nauyveHToB Habnganncb OCTpPble TPOMOO3bI
He Tonbko MOA, HO, B HEKOTOPbIX Cly4asx,
1 TPOMOO3bI APYrMX KOPOHAPHbIX apTEPU, 4TO
KpanHe peagko HabnwpaetTcs y 60bHbIX CO
STEMI 6e3 COVID-19. Mexnay Tem nccnenoBa-
HMEe nokaszasio, YTO y ONpPenesleHHOW 4YacTu
060nbHbIX (5%) nmen mecto OMM-ST 6e3 Kakux-
b0 CyWECTBEHHbIX CTEHO3UPYIOLWNX U3ME-
HEHUIN KPYMNHbIX KOPOHapPHbIX apTepuii. B To xe
BpeMs y HUX Obina dyeTkasa kaptuHa OVM-ST,
noaTBepPXAeHHasa KIMHUKO-1abopaToOpHbIMN
N anekTpokapgmorpadmyeckumMmn OaHHbIMU.
B aTux cny4asix oqHOM 13 npuynH BO3HUKHOBE-
HUs OMM-ST moxHO npepnonaratb TPOMOO-
TUYECKNE NSMEHEHUS B MEJSIKMX COCYAax KOpPO-
HapHOro pycna, HEBUAVUMbIX MPU CENIEKTUBHOMN
KAT. OanbHelwne nccnenoBaHusi, B 0COOEH-
HOCTWU C WCMNONIb30BAHNEM MPUXMNSHEHHbIX
M naTtosioraHaTOMUYEeCKNX MeTod0B Mccneno-
BaHMS COCyO0B cepaLa Mmanoro kanmbpa, cMo-
ryT BHECTU BOMbLUYIO ICHOCTb B M3y4EHNE 3TOM
npo6nemsbl. N1 HakoHel, cnenyet ocobo oTMme-
TUTb BbICOKYIO FOCMNUTalIbHYIO feTasbHOCTb
(22,5%) y naumeHtoB ¢ OMM-ST n COVID-19,
KoTopasi, 6e3ycnoBHO, 0OycnoBneHa Hannuu-
€M ABYX MPO3HbIX 3a0051eBaHNM, NOTEHLMPYIO-
WwmMx HebnaronpuaTHbl ncxod. OgHako BMecTe
C TeM cnenyeT OTMETUTb, YTO MPUYNHON TaKom

KnuHunko-kopoHapoaHrnorpaguyeckas KapTuHa v 6vxaiLLni nporHo3 0CTPOro MHpapKkTa
muokapaa c nogbemom cermerta ST (STEMI) y nauneHtos ¢ COVID-19
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BbICOKOW JIETANIbHOCTU ABUJIOCb U TO, YTO CU-
cTema 3apaBooXpaHeHns 60NbLLUMHCTBA CTPaH,
B TOM 4Yucsie 1 Halleln, He Obliia NOJIHOCTbIO ro-
TOBa K OKa3aHWI0 BbICOKOKBANNOULMPOBAHHOM
NMOSIHOLLEHHOW Mnomowm 6osbHbIM B Nepuog,
naHoemMun. B 3Ha4uTeNbHOW 4acTu cnydaes
cTpagana CBOEBPEMEHHOCTb M MOJSIHOLLEHHOCTb
oKasaHuga cneumnann3mpoBaHHOM MNOMOLLN

At the end of 2019, an outbreak of new coro-
navirus infection occurred in the city of Wuhan
(Hubei Province), People's Republic of China.
On February 11, 2020 the International
Committee on Taxonomy of Viruses officially
named the infectious agent as SARS-CoV-2
and at the same time WHO gave an official
name of the disease caused by this pathogen -
COVID-19 (1). Due to the infection emergence,
healthcare workers faced the challenge to solve
issues related to the urgent diagnostics and
treatment of patients with COVID-19.

Briefly about COVID-19 and the serious
complications which are typical for this disease:

The most common clinical manifestation of
COVID-19 is bilateral pneumonia presented as
diffuse alveolar lung damage with microangi-
opathy. Approximately 3—4% of patients devel-
op acute respiratory distress syndrome (ARDS).
Occurrence of sepsis and septic shock also
is not excluded (1).

COVID-19is quite frequently associated with
hypercoagulation syndrome with thrombosis
and embolism, at that, almost all organs and
systems may be affected. However, it is be-
lieved that thrombi formation, being an evolu-
tionarily universal protective reaction in patients
with severe infection, thereby limits the spread
of infection in the body, i.e. can be regarded as
a positive phenomenon (2). But excessive
thrombi formation, which is frequently observed
in severe patients with COVID-19, can cause
great damage to their organs and tissues.
It should be noted that such factors as immobi-
lization, mechanical ventilation, catheters for
central venous access, and nutritional deficien-
cies can also contribute to increased thrombi
formation in this disease. According to various
authors, COVID-19-related coagulopathy has
probably multisystem prothrombotic nature (3).
This can be supported by the fact that in about
20-85% of cases with COVID-19, thromboem-
bolic complications are observed in various or-
gans, including brain, heart, and lungs, which

00nbHbIM. HakonneHHbIn onbIT 1 AanbHelllee
COBepLLEHCTBOBaHME pa3paboTkm adpdekTmB-
HbIX JIEKaPCTBEHHbIX cpeacTB B bopbbe c 3Toin
KOPOHaBUPYCHOW MHMEKLMEN CMOryT cnocob-
CTBOBATb CHWXXEHWIO NETASIbHOCTU U yny4lle-
HMIO MPOrHO3a NauMeHTOB C COYETAHUEM TAKUX
OBYX rpo3Hbix 3aboneBaHuin, kak OUM-ST
n COVID-19.

tends to a bad prognosis (4). Course of
COVID-19 may be seriously complicated by
acute renal failure observed in about 25-30%
of disease cases. At that, mortality can reach
50%. Acute neurological complications are also
common in severe COVID-19, most likely due to
the virus invasion into the human nervous sys-
tem. It can be confirmed by the virus detection
in brain and cerebrospinal fluid of patients with
COVID-19 (5). COVID-19 is associated with an
increase of serum proinflammatory cytokines
and inflammation markers, that may lead to so-
called “cytokine storm”, which in turn can cause
an acute respiratory distress syndrome (ARDS),
multiple organ failure and patient death. Often
these patients develop septic shock (6).

It should be noted that so far there are no
generally accepted schemes and medications
for COVID-19 treatment. The most commonly
used drugs are: Baricitinib — a drug belonging
to the family of intracellular non-receptor thy-
rosine kinases (JAKs) that transduce cytokine-
mediated signals through the JAK-STAT path-
way. The drug is also known as Olumiant and is
widely used for the treatment of rheumatoid
arthritis. Bemcentinib is an enzyme inhibitor (an
AXL kinase inhibitor) that has previously been
successfully used for the treatment of oncology
patients. Based on the results of phase Il British
study, the drug was recommended for the
treatment of diseases caused SARS-CoV-2.
Bevacizumab is commonly known as Avastin in
the medical practice and is used for the treat-
ment of some types of cancers. In COVID-19
itis used for patients in critical condition caused
by pneumonia or acute respiratory distress syn-
drome. EIDD-2801 is a broad spectrum antiviral
drug that has been successfully used inCOV-
ID-19. Chloroquine phosphate is a drug actively
used in malaria treatment. It has broad antiviral
spectrum of activity including anti-coronavirus.
Colchicine, an anti-inflammatory drug long
used for a gout treatment, is currently being
studied in patients with COVID-19 to prevent
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serious complications. Favipiravir is an antiviral
drug used in flu treatment. The drug has also
been successfully used in the treatment of
coronavirus pneumonia. Fingolimod (Gilenya)
is adrug used in the treatment of relapsing form
of multiple sclerosis. In China it has been ap-
proved for the treatment of COVID-19.
Combined use of Hydroxychloroquine and
Azithromycin in France led to the cure of 20 pa-
tients with COVID-19 within 6 days from the
disease onset. Ivermectin is an antiparasitic
drug that appeared to be effective in suppress-
ing the SARS-CoV-2 virus in the Australian in
vitro studies, however further clinical trials are
needed to determine drug efficacy in patients
with COVID-19. Leronlimab A CCR5 was suc-
cessfully used in New York in a small number of
critically ill patients with COVID-19. Lopinavir
and ritonavir are two drugs known as Kaletra, in
combination with anti-flu drug oseltamir
(Tamiflu), completely cured a Chinese woman
with severe COVID-19 pneumonia. Methyl-
prednisolone A is a drug widely used in clinical
practice, it was successfully used for coronavi-
rus pneumonia treatment in some Chinese hos-
pitals. Remdesivir is a drug that is being studied
in non-clinical animal trials in China, USA and
United Kingdom, It has been demonstrated in
vitro and in vivo activity against viral infection
caused by MERS and ARS. Structure of these
viruses is similar to SARS-CoV-2. Sarilumab
(Kevzara) is interleukin-6 (IL-6) receptor an-
tagonist, used in clinical practice for rheuma-
toid arthritis treatment. It was also used for the
treatment of acute respiratory distress syn-
drome in COVID-19 patients with critical condi-
tions. Tocilizumab is interleukin-6 (IL-6) recep-
tor antagonist, known in clinical practice as
Actemra and used for treatment of rheumatoid
arthritis and other inflammatory diseases. To
date its efficacy in COVID-19 patients treatment
is tested. Umifenovir is also known as Arbidol.
During pandemic it's efficacy in COVID-19 pa-
tients treatment was studied (7).

Currently it is proved that COVID-19 leads to
serious damage of the cardiovascular system in
general and the heart in particular. It should be
specifically noted that SARS-CoV-2 virus caus-
es direct myocardial damage, as evidenced by
an increase of cardiac biomarkers in 30% of
hospitalized patients with COVID-19 without
history of cardiovascular diseases (8). Why is
the heart especially vulnerable to the virus?
Several theories have been put forward to ex-
plain the pathophysiology of heart damage.
One of them explains this by direct invasion of

the virus into heart muscle. Angiotensin-
converting enzyme 2 (ACE-2) receptor through
which the virus enters cells is highly expressed
in cardiovascular tissues, including cardiac my-
ocytes, fibroblasts, endothelial and smooth
muscle cells. The virus invaded into the myo-
cardial cell through these receptors, affects
cardiomyocytes, causing their direct damage.
This was confirmed by studying samples of the
heart obtained during the autopsy of patients
who died from COVID-19. However, research-
ers believe that there is a different type of myo-
cardial damage, other than direct virus invasion.
It may be caused by a significant activation
of immune system, represented by the release
of multiple inflammatory mediators, including
interleukins, tumor necrosis factor, etc. (9).
Today, there is also no doubt that SARS-
CoV-2 virus contributes to the development of
acute coronary syndrome and AMI. Most like-
ly, hypercoagulation process observed in
COVID-19 may cause thrombosis of coronary
arteries and, as a result, acute coronary syn-
drome. Based on the available data, 20% to
36% of patients with COVID-19 infection have
severe myocardial damage with increased
blood levels of cardiac troponins (10). In addi-
tion, an acute inflammatory disease such as
COVID-19 may provoke destabilization of ath-
erosclerotic plaque and, thereby, trigger
atherothrombosis process. Thus, patients with
COVID-19 have a high risk of developing AMI
with severe consequences attributed to this
disease. Patients with COVID-19 who have pre-
viously implanted coronary stents and therefore
also have an increased risk of coronary stent
thrombosis, are at high risk of developing AMI
too. It should also be taken into account, that
COVID-19 is accompanied by severe intoxica-
tion and whole body hypoxia as the normal gas
exchange in the lungs is impossible, which
in turn may cause a significant imbalance
between myocardial demand of oxygen and its
supply to heart muscle. It finally can lead
to type 2 AMI. It may be considered proven,
that if COVID-19 leads to myocardial damage,
the risk of death increases significantly (11).
The earliest warning sign of possible AMI is an
increase of troponin | level. According to a num-
ber of authors, about 20% of patients with
COVID-19 had myocardial damage with an in-
crease of creatine kinase MB-fraction and tro-
ponin | levels. In such patents, a fatal outcome
was observed 7-10 times more frequently than
in patients without an increase of above-men-
tioned parameters. From another study involved
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416 patients with COVID-19, it was reported
that 19.7% of them had AMI, which was one of
the independent risk factors for hospital mor-
tality (14). Therefore, patients with COVID-19
should be closely monitored for myocardial
enzymes and cardiac output in order to prompt-
ly detect acute heart disease and initiate thera-
peutic measures, including, if indicated, endo-
vascular myocardial revascularization. There is
still much to be investigated relating the prob-
lems occur in patients with cardiovascular dis-
eases with COVID-19, but even today it can ve
stated with confidence, that if patients with
COVID-19 have risk factors for cardiovascular
disease or have already existing cardiovascular
disease, they can be expected to have a worse
prognosis than COVID-19 patients who do not
have cardiovascular problems. After all, it is well
known that acute myocardial infarction (AMI)
with ST segment elevation (STEMI) is one of the
most serious complications of coronary heart
disease (CHD) with high rates of mortality and
disability. And in combination with such serious
disease as COVID-19 the prognosis became
even more threatening and unfavorable.

Today it is considered proven that patients
infected with SARS-CoV-2 virus can develop
several types of AMI:

a) AMI of 1 type may develop in patients with
COVID-19 as a result of such pathological con-
ditions as systemic vasculitis, microcirculatory
dysfunction, due to platelets activation and in-
flammation, the destabilization of atheroscle-
rotic plague may occur and atherothrombosis
process triggers. As a result, AMI of 1 type is
developed.

b) AMI of 2 type — with COVID-19, as a rule,
there is a significant intoxication. There are
tachycardia, hypotension or arterial hyperten-
sion, increased metabolic demands of the myo-
cardium, there is severe hypoxia and disorder
of the normal gas exchange in the lungs. All this
together leads to discrepancy between myo-
cardial demand of oxygen and its supply to
heart muscle, that finally may lead to develop-
ment of AMI 2 type.

c) AMI 4b type may develop in patients with
CHD with previously implanted coronary stents.
To date there are millions of such patients.
These patients with COVID-19 belong to group
of AMI risk because SARS-CoV-2 virus is known
to cause increased systemic thrombosis and as
we have noted already, may lead to stent throm-
bosis with development of AMI 4b type (15).

According to different authors, mortality of
patients with combination of STEMI and

COVID-19is significantly higher than in patients
with AMI but without COVID-19 (16, 17). In this
aspect, North American COVID-19 and STEMI
registry (NACMI) is of special interest as it in-
cludes 3 groups of patients with STEMI: the 1st
group includes patients with STEMI and con-
firmed COVID-19, 2nd group includes patients
with STEMI and suspected COVID-19 and 3rd
group consists of patients with STEMI without
any signs of COVID-19. According to this regis-
try data, the patients of the 1st group had sig-
nificantly higher risk of severe complications
and fatal outcome than patients of the other
two groups. It should be specifically noted that,
paradoxically, despite the high risk of different
serious cardiac complications, patients of 1st
group were less likely to have selective coro-
nary angiography than patients of the two other
groups (78% vs 93%). It is even more strange
that patients of the 1st group were recom-
mended conservative medicinal therapy more
frequently (20% vs 2% in control group), but if
endovascular procedures were performed nev-
ertheless, then with a greater “door-to-balloon”
time delay than in patients without COVID-19.
For example, time of total myocardial ischemia
to selective coronarography in the 1st group
was 225 minutes at average (135-410), while
in the group 3 it was 196 minutes (120-355)
p < 0.001. One of the important reasons for the
delay of selective coronarography performing
in the patients of the group 1 was the late seek-
ing urgent medical care because of the fear of
contracting coronavirus in case of possible
hospitalization. As a result, the time between
the onset of disease symptoms and the first
contact with health professionals increased.
Besides that, the delay in hospitalization of pa-
tients with AMI during COVID-19 pandemic
frequently took place due to lack of vacant beds
in hospitals (18). Then, data of interest were
obtained from one of the biggest multicenter
registry including 109 centers of primary percu-
taneous coronary interventions in Europe, Latin
America, South-East Asia and North Africa
(19). The authors, having studied data of 16,674
patients with STEMI who underwent PCI during
the pandemic, concluded that within this peri-
od, on the one hand, there was a significant
reduction in the number of primary percutane-
ous coronary interventions, and on the other
hand, hospital mortality in patients with AMI
significantly increased and reached 28%, i.e.,
almost every third patient, even if he underwent
endovascular reperfusion, died. The worse
prognosis in patients with combination of two
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Fig. 1. Scheme of diagnostic and therapeutic measures have appeared for suspected
cardiovascular involvement in patients with COVID-19.

threatening diseases is logically explained:
firstly, the presence of two serious synergistic
diseases significantly worsened the clinical
course and prognosis in such patients, second-
ly, during the pandemic, the enforced reorien-
tation of many medical institutions into special-
ized infection hospitals for patients with
COVID-19, which were not fully able to provide
highly qualified specialized medical care for the
patients with COVID-19, who also had acute
cardiac pathology. Naturally, it could contribute
to a worse prognosis in patients with COVID-19
and STEMI. As one more reason can be consid-
ered the fact that the routing of patients with
AMI was disrupted during pandemic. This can
be confirmed by the fact, that the proportion of
hospitalizations due to acute coronary syn-
dromes worldwide was reduced, while in-hos-
pital AMI mortality as we noted above was much
higher compared to previous periods. But it
should be noted that after some time from the
beginning of the pandemic, results of treatment
of patients with STEMI and COVID-19 improved.
This improvement is largely associated with the
acquired experience in the diagnosis and treat-
ment of patients with COVID-19. Schemes of
diagnostic and therapeutic measures have ap-

peared for suspected cardiovascular involve-
ment in patients with COVID-19. For example,
we provide one of such schemes widely used in
the Russian Federation (Fig.1)

Prognosis improvement over time in patients
with combination of STEMI and COVID-19 may
be confirmed by the study based on the com-
parative analysis of the disease clinical course
and outcomes in patients with combination of
two diseases: patients who fell ill from January,
2020 to December, 2020, on the one hand, and
those who fell ill from January, 2021 to
December, 2021, on the other hand. It turned
out that in 2021 patients had typical ischemia
symptoms more frequently, than in 2020 (59%
vs 51%; p = 0.04); less patients were admitted
with cardiogenic shock (13% vs 18%; p = 0.7)
and severe respiratory failure (33% vs 47%;
p = 0.001). The number of patients who under-
went selective coronaroangiography and radio-
vascular therapeutic procedures increased as
well: from 77% in 2020 to 86% in 2021
(p = 0.004). The time “door-to-balloon” also
reduced from 78 minutes (50-122 minutes) in
2020 to 70 min (50-106 minutes) in 2021 and
what is especially important in-hospital mortal-
ity decreased from 33% (2020) to 23% (2021)
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(p = 0.008). The study demonstrated the posi-
tive influence of vaccination on the clinical
course and outcome of the disease. Vaccinated
patients were significantly less likely to develop
respiratory complications and none of them
died in the hospital (20).

It should be noted that despite broad experi-
ence in the fight with COVID-19 gained world-
wide, many issues related to clinical and labo-
ratory diagnostics and treatment of the patients
with the combination of COVID-19 and STEMI
still not investigated completely. For example,
there is no sufficient and definitive information
about whether there are any features of the
coronary circulation in these patients. Available
data of different authors on this issue are quite
controversial. Meanwhile, given hypercoagula-
tion syndrome in COVID-19 is extremely inter-
esting to answer the question of whether the
incidence of the coronary arteries thrombosis
in general and of the infarction responsible ar-
tery (IRA) particularly in patients with STEMI
and COVID-19 is increased. Indeed, prothrom-
botic environment created by coronavirus
should, at the first sight, lead to massive throm-
boses in the coronary arteries and more severe
AMI. According to a number of authors, based
on data from 5 studies involved more than 2
thousand patients, it was revealed that there is
no statistically significant difference in the total
severity of coronary lesions, as well as in the
incidence of damage to individual coronary ar-
teries between patients with STEMI in combina-
tion with COVID-19 from the one side and pa-
tients with STEMI without COVID-19 from the
other side (21). At the same time, patients with
STEMI in combination with COVID-19 had sig-
nificantly higher incidence of coronary arteries
thrombosis (58% vs 39%, p = 0.003), than pa-
tients in the other group. According to the same
authors, patients with combination of two
threatening disease were more often in need
of thrombus aspiration from coronary arteries
during radiovascular procedures and use of
glycoprotein llIb/llla inhibitors (14% vs 7%,
p =0.048; 34% vs 21%, p = 0.015, respective-
ly). Also, in patients with STEMI and COVID-19
stent thrombosis was observed more often than
in patients with STEMI but without COVID-19
(6% vs 1%, p = 0.002). Regarding the nature of
the individual coronary arteries lesion, it should
be noted, that in both groups LAD was infarc-
tion responsible artery more frequently (49.6%
vs 44.9%). It should also be noted that in pa-
tients with combination of two above men-
tioned diseases, even in case of successful

restoring of blood flow in IRA after PCI, the LV
ejection fraction was significantly lower than
in patients with STEMI but without COVID-19.
It is also important that the patients with
COVID-19 and STEMI with coronary lesions of
approximately similar severity, had a higher hos-
pital mortality and worse long-term prognosis
than patients with STEMI but without COVID-19
(22, 23, 24, 25, 26). However, there is an oppo-
site opinion too, and the number of observations
in both cases is not enough. That is why research
in this direction should be continued.

Based on the above, we performed a study
aimed to investigate clinical and coronaroangi-
ographic features and nearest prognosis in pa-
tients with STEMI and COVID-19.

Clinical characteristic of patients,
methods of investigation
and treatment

The study included 80 patients with clinical,
laboratory, and anamnestic data confirming
the presence of both COVID-19 and acute myo-
cardial infarction (AMI). Age of patients was at
average 64.72 years (from 32 to 93 years). 70%
of patients were male. Main clinical, laboratory,
and anamnestic data are listed in Table 1.

Given the presence of COVID-19 in the stud-
ied patients, almost all of them underwent com-
puted tomography of the lungs, according to
which the majority of patients (85.7%) had cer-
tain signs of pneumonia. Table 2 presents data
on severity and incidence of lung damage in
examined patients according to the Visual lung
assessment of the US Center for diagnostics
and telemedicine (27, 28).

Regarding localization of the myocardial
lesions, it should be noted that 41 (51.25%)
patients had STEMI of posterior wall of the left
ventricle, 26 (32.5%) patients — of anterior wall
of the left ventricle, 7 patients (8.75%) had
myocardial lesion of anterior-lateral wall of the
left ventricle, 3 (3.75%) — of the lateral wall,
2 (2.5%) patients — of the posterior lateral wall,
and finally 1 (1.25%) patient had circular lesion
of the left ventricle (Table 3).

All patients underwent selective coronaroan-
giography within the first 60 minutes after hos-
pital admission, i.e., recommended time “door-
to-balloon” was not exceeded in no cases.
By diagnostic coronaroangiography results
(Table 4), 2 (2.5%) patients had no stenosing-
occlusive coronary lesions, 2 patients (2.5%)
had stenosing lesions not exceeding 50% of
the coronary arteries diameter, i.e., changes
were not hemodynamically significant. In other
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Table 1. Clinical, laboratory, and anamnestic data of examined patients

Parameters Study data
Age, years 64.72 (32-93)
Males 56 (70%)
LV ejection fraction, % 42.8% +6.8%
Arterial hypertension 67 (83.75%)
Diabetes mellitus 29 (36.25%)
Hypercholesterolemia (TC > 4.0 mmol/L) 42 (53.25%)
History of cardiovascular diseases (angina, postinfarction cardiosclerosis) 25 (31.25%)
Previous PCI 12 (15%)
Previous CABG 2 (2.5%)
Typical angina pain at admission 76 (95%)
Troponin increased 80 (100%)
COVID-19 positive PCR test 80 (100%)

Table 2. Severity of the lung lesions according to computed
tomography data

Table 3. Localization of AMI (STEMI) of the left ventricle
(ECG data)

Lung lesion Number of patien . Number of patien
usgvgzt?( s u b?n 27%5)'“3 ts AMI localization u b(en gs%a)te ts
CTO 11 (14.3%) LV anterior wall 26 (32.5%)
CT1 23 (29.8%) LV anterior lateral wall 7 (8.75%)
CT2 18 (23.4%) LV lateral wall 3 (3.75%)
CT3 12 (15.6%) LV posterior wall 41 (51.25%)
CT4 13 (16.9%) LV posterior lateral wall 2 (2.5%)
LV circular lesion 1(1.25%)

Table 4.Number of coronary arteries with hemodynamically significant stenotic occlusive process

Number of affected coronary arteries

Number of patients
(n=76)

Stenotic occlusive lesion of the single coronary artery

Stenotic lesion of two and more coronary arteries (multiple lesion)

26 (32.5%)
50 (62.5%)

cases, hemodynamically significant lesions of
the infarction responsible artery (IRA) were
revealed. In 35 (43.75%) cases, it was the right
coronary artery (RCA), in 28 (35%) and
1 (1.25%) cases, respectively, the anterior in-
terventricular branch of left coronary artery
(LAD) or diagonal branch (DA LCA), in 5 (6.25%)
and 3 (3.75%) cases, respectively, the circum-
flex branch of left coronary artery (CA LCA) or
left marginal artery (LMA).

It should be noted that in 8 patients the
cause of STEMI was thrombosis of previously
implanted stents. Twenty-six (32.5%) patients
had single coronary artery involvement, and
50 (62.5%) patients had multivessel coronary
disease. As we noted above, 4 patients had
intact coronary arteries or stenotic lesion of the
vessel not exceeding 50% (Table 4).

Complete thrombotic occlusion of IRA, i.e.,
TTG 5 was revealed in 34 (42.5%) patients, an-
other 18 (22.5%) patients had signs of massive

non-occlusive vascular thrombosis — TTG 3-4
(2 of them had IRA thrombosis with signs of
thrombus fragmentation and thrombi particles
embolization in the distal parts of the coronary
artery), and finally, 24 (30%) patients had
hemodynamically significant stenoses of the
IRA without clear coronaroangiographic signs
of thrombosis (Table 5) (29).

The percutaneous coronary intervention
(PCI) was performed in 74 (92.5%) of 76 pa-
tients with hemodynamically significant lesions,

Table 5. Nature of the infarction responsible artery (IRA)
lesion

Number

IRA lesion degree of patients
(n=76)

Complete occlusion of IRA 34 (42.5%)
Hemodynamically significant IRA stenosis 24 (30%)

Floating thrombus in IRA 18 (22.5%)
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Fig. 2. Baseline coronary angiogram of the right coronary
artery of 58 years old female patient with STEMI of LV
posterior wall. There is a subtotal occlusion of the
proximal RCA. Almost occlusive thrombosis of the
proximal RCA (floating thrombus of the proximal segment
with its possible fragmentation and embolization in distal
parts) is clearly visualized.
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Fig. 3. Coronary angiogram of the same patient after
thrombus extraction and stenting of the proximal RCA
and balloon angioplasty of the distal vessel.

Fig. 4. Patient S., 67 years with STEMI of LV anterior wall and complicated pneumonia (CT4).
a — Baseline coronary angiogram of the LCA with the signs of floating thrombus in previously implanted stent in the
LAD). b — Coronary angiogram of the left coronary artery after thrombus extraction and repeated stenting of LAD LCA.

since two patients with massive non-occlusive
thrombosis of the IRA did not have clear angio-
graphic signs of significant atherosclerotic cor-
onary lesions, and therefore the decision was
made not to perform an X-ray endovascular
treatment procedure, but to use only drug
therapy with active anticoagulants and anti-
platelets (heparin, glycoprotein llb/llla inhibi-
tors). All other patients underwent endo-
vascular IRA revascularization procedures.
In 7 (9.45%) patients the restoration of blood

flow was unsuccessful. Another 14 (18.9%)
patients with coronaroangiographic signs of
coronary thrombosis underwent thrombus as-
piration during the endovascular procedure,
and in all cases, thrombi were removed in dif-
ferent extent. Fig. 2-4 demonstrate images
of coronary arteries before and after thrombus
extraction and stenting procedures. Glyco-
protein llb/Illa inhibitors were administered
to 20 (27.02%) patients during endovascular
procedure (Table 6).
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Table 6. Type, extent and results of endovascular procedures

Type of radioendovascular procedures

Number of patients

PCI LAD LCA
PCI DA LCA

PCI CALCA

PCI MA LCA

PCI RCA

Simultaneous PCI on 2 arteries (LCX and LAD LCA, LAD LCA and RCA,

LCX LCA and MA LCA, LAD LCA and MA LCA)
Restored blood flow TIMI 3

Unsuccessful attempts of recanalization

Use of thrombus aspiration

Use of glycoprotein lib/Illa inhibitors

26 (35%)
1(1.35%)
5 (6.75%)
3 (4.5%)
35 (47%)
4 (5.4%)

67 (90.5%)
7 (9.5%)
14 (18.9%)
20 (27.02%)

It should be noted that thrombosis of more
than one coronary artery was observed in
3 (8.75%) patients. One patient with STEMI of
the lateral left ventricle wall had an acute total
occlusion of the LCX and signs of non-occlusive
thrombosis of LAD LCA. At that, he had severe
viral pneumonia with extensive lung damage
(CT-3). The patient underwent stenting of both
arteries with a good angiographic result. After
treatment the patient was discharged.

In one more patient with STEMI of the left
ventricle lateral wall, acute occlusions of two
coronary arteries (major brunch of marginal
artery and LAD LCA) were revealed during se-
lective coronary angiography. Recanalization
and stenting of both arteries were performed
with a good angiographic result, and the patient
was discharged in satisfactory condition. The
third patient in extremely critical condition with
myocardial infarction of posterior wall and signs
of cardiogenic shock, had occlusion of RCA
and LAD LCA. He underwent recanalization and
stenting of both vessels. Unfortunately, the pa-
tient died on the first day of hospitalization due
to the acute cardiovascular insufficiency.

In-hospital mortality was 22.5% (18 pati-
ents). Among the died, 10 (55.5%) patients had
multivessel coronary disease, 8 (44.4%) pa-
tients had severe viral pneumonia with CT 3-4
of lung damage, and in two patients restoration
of blood flow in the IRA was not successful.

Discussion

Today we can say with confidence that
COVID-19 is a multisystem disease affecting
almost all human organs and tissues.
Cardiovascular system is not an exemption.
To date, a large number of observations have
been accumulated about various kinds of heart
lesions due to COVID-19. Among these dis-
eases, a special place is taken by AMI, which

develops as a complication of COVID-19 and
significantly worsens clinical course and out-
come. This can be confirmed by the results of a
study of several large registries of acute coro-
nary syndromes in patients with COVID-19,
which definitely showed that patients with
COVID-19 in combination with STEMI represent
an extremely high risk group. Brief characteris-
tic of such patients shows that they had diabe-
tes mellitus and arterial hypertension more fre-
quently. In majority of cases, they sought medi-
cal care later due to fear of contracting
COVID-19 if admitted to a hospital. That is why
they often were admitted to the hospital in se-
vere condition, not rarely in cardiogenic shock.
As a result, they were less likely to undergo
selective coronary angiography and percutane-
ous coronary interventions in time. As a whole
it led to unfavorable outcomes and high in-
hospital mortality (18, 29, 30).

During the study, we were especially inter-
ested in examination of the status of coronary
circulation. As we have already noted, accord-
ing to some authors, there are no significant
differences in lesion degree and incidence of
involvement of individual coronary arteries into
stenotic and occlusive process, but the authors
indicate that patients with COVID-19 and STEMI
had a higher incidence of coronary arteries and
stents thrombosis, which required frequent
thrombus aspiration and use of glycoprotein lla/
lIb inhibitors. The authors also note, that with
the same treatment strategy and the same re-
sults of endovascular procedures, the in-hospi-
tal disease course and nearest prognosis in pa-
tients with combination of STEMI and COVID-19
were worse than in patients with STEMI only
(31). The results of our study in 80 patients with
COVID-19 and STEMI are mainly correlated
with data of these authors. The majority of pa-
tients (70%) in our study were males which is
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consistent with the data of other researchers.
A significant part of patients had arterial hyper-
tension, dyslipidemia, and diabetes mellitus.
As is known, these diseases and male gender
are risk factors for coronary heart disease
and acute myocardial infarction, and with
COVID-19 such patients may have more severe
disease due to destruction and dissection of
plaques resulting in atherothrombosis, vaso-
motor and microvascular dysfunction, and
tachycardia and hypoxia due to severe intoxica-
tion. It is known that SARS-CoV-2 virus causes
prothrombotic state. Literature sources de-
scribe a high incidence of both venous and arte-
rialthrombosesin this disease. Angiographically,
this prothrombotic state is presented as a high
degree of coronary artery thrombosis (TTG >3),
frequent thromboses of previously implanted
stents and even involvement of several coronary
vessels. In our study we also confirmed the high
incidence of coronary arteries thrombosis in
patients with COVID-19 and STEMI. It was con-
firmed by selective coronarography data. Of the
80 patients, 34 (42.5%) had total IRA occlusion
and another 18 (22.5%) had signs of massive
thrombosis (TTG >3), partially obstructing the
artery lumen. Consequently about 65% of pa-
tients presumably had IRA thrombosis. Such
high incidence of coronary arteries thrombosis
is consistent with high prothrombotic state
of patients with COVID-19. Great confidence
in the correctness of the above assumption
is based on the fact that 3 patients (3.75%)
had thrombotic lesions of two native coronary
arteries at once. In two cases it was a complete
occlusion of two arteries and in one more case,
the occlusion of one vessel was combined with
signs of non-occlusive thrombosis of the other
artery. In all three cases, stenting of all affected
vessels was performed successfully. As we
have already noted, 8 (10%) patients had
thrombotic damages of coronary stents, 4 of
them were diagnosed with total thrombotic
stent occlusion during selective coronary angi-
ography. In another 4 stents, non-occlusive
thrombosis was observed. Our data are con-
sistent with Choudry et al., who reported a high
incidence of coronary arteries thrombosis
(grade 4-5, 84%), combined thrombosis of
several coronary arteries (17.9%), and throm-
bosis of stents (10%) in the group of patients
with STEMI and COVID-19.

Our study demonstrated that in 4 (5%) pa-
tients selective coronary angiography did not
reveal hemodynamically significant lesion of
coronary bed in general, and IRA in particular.

At that, at the pre-hospital stage, they did not
receive thrombolytic therapy, which could dis-
solve the thrombus. Meanwhile, all of these
patients had ST-segment elevation, increased
troponin levels, and signs of hypo-akinesia on
heart ultrasound, i.e., there were all signs of
myocardial damage attributed to STEMI.
Probably, that damage to the coronary bed,
including thrombotic, occurred at the microcir-
culation level, which cannot be determined on
selective coronaroangiography. Two of these
patients had severe lung damage (CT-3 and
CT-4). For that reason, one patient was trans-
ferred to intensive care unit for invasive oxygen
support, where she died of respiratory failure.
Therefore, it is not possible to consider AMI as
the only cause of the patient’'s death. One more
patient with STEMI of posterior wall of the left
ventricle and without any significant changes
in coronary arteries, when monitored in the
intensive care unit, developed atrial fibrillation.
Due to that, repeated defibrillation was per-
formed but cardiac activity was not restored
and the patient died. Postmortem examination
confirmed the diagnosis of extensive transmu-
ral myocardial infarction of LV posterior wall.
Two more patients with intact coronary arteries
recovered and were discharged from the hospi-
tal. It should be noted that there are different
opinions concerning incidence of AMI in pa-
tients without hemodynamically significant
coronary lesions and with combined STEMI and
COVID-19. The largest number of such cases
was noted in the study by Stefanini et al. which
included 28 patients with COVID-19 and STEMI.
Of these 28 patients, 40% had no hemody-
namically changes in coronary arteries (32).
The majority of authors investigated the is-
sue of in-hospital mortality in patients with
combination of STEMI and COVID-19 note sig-
nificantly higher mortality rates in this group of
patients compared to similar patients without
COVID-19 (33). At the same time, quantitative
parameters of hospital mortality differ signifi-
cantly among various authors. For example,
according to NACMI registry, in-hospital mor-
tality in patients with STEMI and COVID-19 in
2020 was 33%, and in 2021 it decreased to
23% (18). J.M. Montero-Cabezas reports mor-
tality rate of 21% (31); Choudry et al. - 17.9%
(22); Stefanini et al. 39.3% (32). When analyz-
ing the causes of mortality, researchers note
that high mortality is due to both non-cardiac
causes (respiratory failure) and hemodynamic
complications (severe cardiac and coronary
insufficiency, as a result of insufficient endo-
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vascular myocardial reperfusion — “no-reflow”
phenomenon).

In our study the hospital mortality in patients
with combination of these two diseases was
22.5% (18 patients). It should be noted, that
despite the absence of “door-to-balloon” time
delays and successful endovascular proce-
dures, the hospital mortality was quite high.

Thus, the study performed in 80 patients
with COVID-19 and STEMI revealed some pe-
culiarities of the clinical course and prognosis
in these patients. Firstly, this category of pa-
tients had IRA thromboses much more often
than patients with STEMI but without COVID-19.
The susceptibility of patients with AMI-ST and
COVID-19 to thrombosis is also confirmed by
the fact that these patients had acute thrombo-
sis not only of the IRA, but, in some cases,
thrombosis of other coronary arteries, which is
extremely rare in patients with STEMI but with-
out COVID-19. Meanwhile, the study demon-
strated that a certain part of patient (5%) had
STEMI without any stenotic changes in large
coronary arteries. At the same time, they had
clear presentation of STEMI confirmed by clini-
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JdpekTUnbHaa AUChYHKLUA:
COBpeMeHHble MeTOAbl AUArTHOCTHUKH
U PEHTreH3HAOXUPYPrUuUeCcKOoro eyeHus

M.E. JlykbsiHoBa*

Kagpenpa nHTepBeHUNOHHOV KapanoaHrnonoruv n HIL nHTepBeHLIMOHHOV KapamMoaHruoaorum
DraAoy BO lepsbihi MITMY nmenn .M. CeveHoBa MuH3apasa Poccumn (Ce4eHOBCKui YHUBEPCUTET),

Mocksa, Poccusi

CornacHo gaHHbIM Poccurickoro obLecTtsa yposioroB, 48,9% myxx4uH B Bo3pacTte oT 27 A0 77 IEeT CTpaaalT
HapylLLeHNemM 3peKTUIbHOV QyHKLUnn. B 80% criydaeB UMEKTCS OpraHn4eckme rnpudnHbl UMIOTEHLINN, U3 HNX
MPUMEPHO MOJIOBUHA — BACKYJIOr€HHbIE. [MpOBEAEHHbIV HaMu aHann3 IMTeparypHbIX AaHHbIX, KacartoLnXcs
METOAO0B JIeHEeHUSI BACKYJI0F€HHOM 3PEKTUNIbHOU ANCOYHKLMU, noKka3asl 40CTaTOYHO BbICOKYIO 3¢ GHEKTUBHOCTL
PEHTreH3HA0BAaCKY/ISIPHbIX METO0B JIEHEHWS] COCYANCTBLIX POPM UMIOTEHLINN.

KnioueBbie cnoBa: spekTuibHas ANCEYHKLUMS, BaCKy/I0reHHas 3peKkTuiibHasi ANCOYHKLUNS, PEHTIeH3HAO0-

BACKYJISIPHOE JIe4YeHne

Erectile dysfunction: modern methods
of diagnostics and X-ray endosurgery treatment

M.E. Lukyanova*

Department of Interventional Cardioangiology and Scientific and Practical Center for Interventional
Cardioangiology, I.M. Sechenov First Moscow State Medical University (Sechenov University),

Moscow, Russia

According to the Russian Urological Society, 48.9% of men aged 27-77 years suffer from erectile dysfunction.
In 80% of cases, there are organic causes of impotence, of which about half are vasculogenic. Our review
of literature concerning treatment methods of vasculogenic erectile dysfunction demonstrated a rather high
efficacy of endovascular treatment methods for vascular types of impotence.

Keywords: erectile dysfunction, vasculogemic erectile dysfunction, endovascular management

PeHTreHaHgoBacKkynsipHble MeToabl guar-
HOCTUKN U NIeHeHUs NOoJIyYnnIn LWnpokKoe npu-
MEHEHME NPaKTUYECKM BO BCEX HarpaB/ieHUsIX
KIMHWYECKOM MeOULUMHBI, B TOM 4YUCIE B YPO-
Jlormm 1 aHgpoaormn (B 4acTHOCTU, Hapylue-
HUA apekTUNbHOW dyHKUMK). CornacHo ornpe-
neneHunio BcemMmpHoOM opraHmsauun 3gpaBo-
oXpaHeHus1, apekTunbHaa anchyHkumsa (34) —
3TO HECNOCOOHOCTb AOCTUXEHUS U/UAN NOA-
OepXaHus apekumm, 4oCTaToO4YHOW Aasi npoBe-
[EeHVs NOIHOLEHHOro NoJIOBOro akTa, Habsto-
narouiasaca 6onee 3—-4 mec (1). Hapsany ¢ opy-
rMMY MeToaamMu B IeYEHUN BACKYySI0reHHoM 3L
nocnegHee BpPeMA LWUPOKOE MPUMEHEHUE
MONy4Ynsan PEHTreHOXMPYpPruyeckne meTonabl

OVNarHoCTUKM U NevyeHus, cnocobHble paau-
KanbHO peLInTb Npobnemy.

O/l cnepyeTt paccmaTpuBaTb HE TOJMbKO Kak
MeONLMHCKYIO HOo3onormio. MNMpobnema mmno-
TEeHUVN BbIXOOUT Oaneko 3a npenesnbl Meamum-
Hbl, NPeacTaBnsasa cobom COBOKYNMHOCTb NCUXO-
JIOrMYeCKuX, CoumanbHbIX 1 AeMorpaduyecknx
acnekToB. CnegoBaTtenbHO, nsneyeHue ot 3/,
BO-MepBbIX, 0CBOOOXAAET NALMEHTA HE TOJLKO
OT MEeANLIMHCKOW NPOBAEMbI, HO U OT NCUXOJI0-
rMYeCKOW Harpyskm, BO3HUKLLEN B pe3ysibTaTe
3aboneBaHnsl, a BO-BTOPbIX, BOCCTaHABANBAET
CNOCOOHOCTb K BOCMPOM3BOACTBY MOTOMCTBA
Yy 3TOro 4esnioBeka, 4To B CBOKO O4epenb MMmeeT
NnonNyaAaLUMOHHOE 3HaYeHNe.
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a. iliaca communis

a.iliaca externa

a.iliaca interna

a.hypogastrica

a.pudenda

a. scrotalis (a. perinealis)

a. dorsalis

a. cavernosa

Puc. 1. AHaTtoMunsa apTepuranbHOro KPOBOCHaOXeHNS NoAoBOro Ynena. MpueeneHo no TuktuHckuin O.J1., Muxaiinn-
yeHko B.B. ComaToreHHble cekcyanbHble paccTpoincTBa: [OnekTpoHHbii pecypc]: URL: https://medbe.ru/materials/
andrologiya/somatogennye-seksualnye-rasstroystva/?PAGEN_2=10 (gata obpauteHus 20.08.2022).

CornacHo CTaTUCTUYECKMM OaHHbIM, B 00-
wern nonynsumm My>XCKOro HaceneHus Bcex
BO3pPaCTOB PacnpOCTPaAHEHHOCTb UMMOTEHLNN
cocTtaenset npumepHo 50%. CnepyeT Takxke
0cob0 OTMETUTb, YTO Ccpeau MOoNI0BO3PESbIX
MY>4YMH PasHbIX BO3PACTHbIX KaTeropum npu-
YMHbI UMMNOTEHLUVN MOTYT 3HA4YNTESIbHO Pasnu-
YaTbCH C TEHAEHUMEN K HApacTaHMIO MO Mepe
yBenmyeHns Bos3pacTta. MmnoTeHuuss GbiBaeT
ncmxoreHHas (~20%) n opraHmndeckasa (80%).
OpraHunyeckas [OenuTcs Ha HENWPOreHHylo,
rOPMOHaNbHYO, MeTabonmMyecKkylo, CMeLLaH-
HYIO 1 BackynoreHHyto (2). BackynorenHasa 3/,
B CBOIO 04epeb, AeNINTCA Ha ABE KapAMHabHO
pasnuyaroLmecs no CoOCygmcToMy KOMMOHEHTY
rpynnbl: apTepmasnbHyO M BEHO3HYIO. BeHo3Has
3/, obycnosneHa naTonorner BEHO3HOro ape-
Haxa (MB/L) n yawe HabnogaeTcs y My>X4YUH
no 40 net (3). B 6onee ctapwem Bo3pacTe
oTMevaeTcs NMbo YMCTO aTteporeHHas Gopma,
0OyCnoBfieHHas aTepoCKIepOTUYECKUM CTe-
HO3MPYIOLLLE-OKKITIO3UPYIOWNM MOPaXeHneMm
apTepuanbHbIX COCYO0B, KPOBOCHAOGXaLLNX
MosIoBON YneH, NMbo cmMellaHHasa popma, Kor-
[a K BbllleHa3BaHHON nNpuynHe 3aboneBaHus
nobaBnsaeTca caxapHbii anabet (4).

Kak yxxe 6b110 OTMEYEHO, Npu apTepuasb-
HOM BapuaHTe 3/, NpuUYNHONM MMMOTEHLUN
ABNAETCHA CTEHO3MPYOLE-0OKKII3npyoLwee
nopaxeHme apTepuanbHbiX COCYOOB, KPOBO-
cHabxatoLwwyx nonoson yneH (puc. 1). K atum
cocynaM OTHOCSATCSH BHYTPEHHAS NOAB3A0LL-
Haa apTepus; BHYTPEHHAS NMOJioBad apTepus;
apTepus MosoBOro 4JeHa; BHYTPEHHAs (ka-

BEPHO3HAdA) apTepusi 1 B MEHbLUEN CTENEHMn
JopcanbHas apTepusa NoaOBOro yneHa. B pe-
3ysibTaTe CTEHO3MPYIOLErO NOPAXEHUS KaKO-
ro-nmbo n3 nepedncneHHbIX COCyadoB B TOW
WIN MHOW CTEMEHUN BO3HMKAET HapylleHue
KPOBEHAMOJ/IHEHUNS KABEPHO3HbIX TEJ, T.€. OC-
HOBHOI0O MexaHu3ma apekumm (5). B pesynbta-
T€ MNPOrpeccupoBaHUS CTEHO3UPYIOLLE-OK-
KJIO3MPYIOLLLEro aTepoCKIepoTUYECKOro npo-
Lecca B BbllleHa3BaHHbIX cocynax MOJIOBOM
CUCTEMbI MPONCXOAAT HeobpaTuMble N3MEHEe-
HUS, 3akJloYaloLWmMecs B 3HOO0TENMAIbHON ANC-
dyHKUMM cocynoB, GMbpo3e 1 ckilepole Ka-
BEPHO3HbIX Ten (6). ApTepuanbHas HegocTa-
TOYHOCTb, BO3HMKLLAS B PE3YJbTaTe ONMMCAHHbIX
BbILLE MPOLECCOB, KIIMHUYECKM BHa4vasne npo-
SIBNFETCA 3aMefJjieHHbIM YBESIMYEHVNEM MNPO-
OO/MKNTENBHOCTM HaMNPsXXeHus (Tak Ha3biBae-
Mas TyMEeCLEHLMS) MNOsIOBOro 4jaeHa nepeg
MosioBbIM akToOM. B panbHenwem npoucxogut
6onee cyulecTBEHHOE NporpeccmpoBaHme 3a-
6oneBaHus, 3aksyaloWweeca B NOCTENEHHOM
CHMXXEHUM CMNOCOOHOCTU K TyMecueHuuu,
BMJ1IOTb 0 NOJIHOIro ee OTCyTCTBUSA (7).

YT106blI XOpOLWO NpeactaBuTb cebe mexa-
HM3M BTOPOro BapuaHTa BacKysoreHHown 3/,
HeobxoauMo 3HaTb (PYHKUMOHANIbHYIO aHaTo-
MUIO BEHO3HOW CUCTEMbI MOJIOBOr0 4jieHa
(puc. 2). Kak n3BeCTHO, BEHO3HbIM OTTOK KPOBU
M3 MOJZIOBOrO 4YJieHa nocne AeTyMecUeHUnn
ocyLlecTBNSIeTCA ABYMSA nNyTaMu: 1-1 nyTb: OT
ONCTasbHbIX OTAENOB KaBEPHO3HbIX TEJ OTXO-
OST 3MUCCapHbIe N UUPKYNAPHBbIE BEHbI, KOTO-
pble, o0b6pa3ysas nonobonoyeyHoe BEHO3HOE
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HapyxHasa nonoBas BeHa
External pudendal vein

[MoBepxHOCTHas
nopcanbHasa BeHa
Superficial dorsal vein

Mmy6okasa nopcanbHas BeHa
Deep dorsal vein

Mo3aannoHHOe BEHO3HOE crieTeHne
Retropubic venosus plexus

BHyTpeHHAa nonoBas BeHa
Internal pudendal vein

BenpeHHas BeHa
Crural vein

Orunbatoulas BeHa
Circumflex vein

Puc. 2. AHaTOMMS BEHO3HOM CUCTEMBI MOIOBOro YneHa. Lut. no [5].

crnneTtexHve, BnagaloT B ryOoKyo OOpPCasbHYO
BEHY, KOTOpasi, B CBOK o4epenb, APEHVPYETCS
B M0O3aamMnpocTaTtnyeckoe ChnjeTeHme, a OHO,
nanee — B rNyOOKYIO MOJIOBYIO BEHY U CUCTEMY
BHYTPEHHMX NOAB3OO0LUHbIX BEH, U 2-1 MyTb: OT
NPOKCUMaNbHbIX OTAESI0OB KABEPHO3HbIX TEJ OT-
TOK BEHO3HOW KPOBU OCYLLECTBSETCS nNocpes-
CTBOM [MyOOKMX KaBEPHO3HbIX BEH, KOTOPbIE
LOPEHMPYIOTCS B NO3aannpocTaTnyeckoe criie-
TeHne (8). Mexay TeM Mnpu BaCKyNOreHHOM
MMMNOTEHLUMMN MPOUCXOAUT NaToN0rnM4ecknin
NPeXaeBPEMEHHbIN (00 OKOHYaHWS MOJSIOBOro
akTa) c6poc BEHO3HOW KPOBU N3 KABEPHO3HbIX
Tes Mo eCTECTBEHHBIM U, B HEKOTOPbIX Cyyasx,
aHOMaJIbHO CYLLECTBYIOLWMM MYyTSIM BEHO3HOIO
OTTOKA B BUAE SKTOMNUYECKNX BEH U LLUYHTOB (9).
MpexaeBpeMeHHbIN ApeHaxX KIANHUYECKN Mpo-
SBMSIETCHA B BUAOE CRenyloLlmx natorHOMOHMY-
HbIX NMPU3HAKOB: HEYCTONYMBAsA 3peKLMSA; ocna-
6n1eHne UM NCYE3HOBEHME €€ B KMHOCTase
N YCUIIEHME B OPTOCTAa3e; PaHHAA U NpPexXaes-
peMeHHasa LeTyMeCUeHUMs; OeTyMeCLeHUms
6e3 agkynaumu (7).

KnuHmnyeckasa guarHoCcTMmka OCHOBbIBAETCS
Ha cbope xanob u aHamHe3a. B npouecce
onpoca nauMeHTa TakXe Y4YMTbiBaloTCs BO3-
pacT, Hann4ne GakTopoB pMCcKka aTepPOCKIEepPO-
3a, Halnuue caxapHoro amabeTa, KypeHue.
Mpu BbISCHEHUM aHaMHe3a HeobxoaMMO ycTa-
HOBUTb, He ObIIN NN Yy NauUMeHTa B NPOLUIIOM
YacTble 9KCLLeCCbl MCKYCCTBEHHOW MNpOJsioHra-
UMM NOAOBOrO akTa, KOTOpble MOryT Cnocob-

CTBOBaTb BO3HMKHOBEHMUIO MATONIOMMYECKOrO
BEHO3HOrro apeHaxa. Hanbonee ctangapTnau-
POBaHHbIM METOA0M ONpOoca naumeHTa n OLLEH-
kn cteneHn 3/] No KNMHUYECKON KapPTUHE §IB-
NAeTcsa ONMPOCHUK MEeXOyHapOLHOro mHaekca
3PEKTUNBbHON AUCHYHKUUM (CM. Tabnuuy).
OnpocHuK BKOYaAET 5 MyHKTOB, OMUCbIBAlO-
LWNX MPU3HAKU HapPYLIEHUSA MOJIOBOW XU3HWU,
KOTOpble ornpaluvBaemMblil NaUuUeHT OLEHNBAET
B 6annbHoM cucteme. No konnyecTry 6annos
noaTeepXxgatoTcs Hanu4dme n ctenerds 3 (10).
Mo KNMHMKO-aHaAMHECTMYECKON KapTUHE eLle
[0 NMPUMEHEHUSA MHCTPYMEHTANIbHbIX METOO0B
ONArHoCTUKM BO3MOXHO MPOBECTM NPearnosno-
XUTENbHYIO anddepeHunasnbHyo anarHocTum-
Ky Mexay apTepuvanbHON 1 BEHO3HON popma-
MM BackynoreHHon 3/[. Tak, Oi9 BEHOOKKIIO-
3nBHOM B[l xapakTepHbIMU KIANHUYECKNMU
NnPM3HakamMmm ABNSIOTCH: HEYCTOM4YMBasd 3pek-
ums; ocnabneHne nnm ncHe3HOBEHNE ee B KIU-
HOCTase; yCUJeHUsa B OpTOoCTa3se, a Takxke ae-
TyMecueHumsa 6e3 agkynaumu, Torga Kak ang
apTepuanbHon 3Ll xapakTepHO MepnJjieHHOoe
yBEJIMYEHME TYMECLLEHLMM MOJZIOBOrO 4jeHa
rnepen NpoLLeccom nonoBoro akra (7, 11).
Cnenyet OTMETUTb, YTO O/ PEHTIEH3HAOO-
BACKYJIAPHOr O JIeYEHNS BACKYJIOFEHHOM MMMO-
TeHUUn HeobxoaymMa ToYHas AMarHoCTUKa xa-
pakTepa, TSXeCTU U TOMUKU NOPaxXeHUs CoCy-
[0B, OTBETCTBEHHbIX 32 3TOT NATOJIONMYECKNI
npouecc. Ana OMarHOCTUKM apTepualibHOMN
9/], Kak mpaBwufo, NCMONbL3YIOT Takme Tpagu-
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Tabnuua. MexayHapoaHbIi MHAEKC SPEKTUNbHOM AnCchYHKUMM. LLIkana cteneHu BbIpaXXeHHOCTN 3PeKTUIIbHON ANCPHYHKLMN
(MexayHapOLHbIN MHOEKC APEKTULbHON AncdyHKUMn, MNID-5)

Pepko UHorpa Yacto
Moyt HuKorpa | (pexe, 4yem | (npumepHo | (6oneeuyem | Moutn Bcerma
VIV HUKOTAA | BMONIOBUHE | B MOJIOBUHE | B MOJIOBMHE | WY BCerpa
cny4yaes) cnyyaes) cnyyaes)
Kak yacTo y BaC BO3HMKana apekums 1 2 3 4 5
npwv CEKCyaslbHOW akTUBHOCTH
3a nocnegHee Bpema?
Kak 4acTo 3a nocnefHee Bpems 1 2 3 4 5
BO3HMKatOLLLAsA Yy Bac apekums bbina
[ocTatoyHa Af1s BBEAEHUS
NONOBOro 4YfeHa (419 Havana
nonoBoro akra)?
Mpw NonbITKE NONOBOro akTa 1 2 3 4 5
Kak 4acTo y Bac Mosy4anocb
OCYLLLECTBUTb BBEOEHNE MOI0BOIrO
yneHa (HayaTtb MONOBOW aKT)?
Kak 4yacTo 3a nocnegHee Bpems Bam 1 2 3 4 5
yAaBanoCb COXPaHUTb 3PEKLMIO
rocne Hayana noJsioBoro akra?
Hackonbko TpyaHO ObIN0 COXPaHWUTb 1 2 3 4 5
9PEKLMIO B TEYEHME U A0 KOHLLA
nonoBoro akra ?

LMNOHHbIE METOObl UCCNEeA0BaHUS CepAgYHO-
cocyaoucTonm cuctembl, kak Y3W-pgonnnepo-
rpacdpusa n MCKT ¢ koHTpacTtupoBaHnem. OHu
MO3BOAKAIOT MOATBEPAUTL HE TONIBKO caM daKT
CTEHO3UPYIOLLLE-OKKITIO3MPYIOLLLErO MOpaxXeHus
apTepuin, KPOBOCHaOXalOLWMX MOSIOBON YJEH,
HO M OMpenennTb CTerneHb U MPOTAXEHHOCTb
aTOro NopaxeHus. A ong TO4HOMN OMarHOCTUKU
BeHOreHHon 3/l Heobxoamma ynbTpasBykKoBas
dapmakogonnneporpadmsa NEHUIIBHOrO Kpo-
BOTOKa. OTOT MeTopn, BO-MEPBbIX, NO3BONSET
M3y4nTb MUKOBYK) CUCTOJSINYECKYKD CKOPOCTb
KPOBOTOKA, Ha OCHOBaHUW KOTOPOrO MOXHO
NCKNIOYMTb MO0 NoaTBepaANnTb ydacTue apTe-
puranbHOrO KOMMOHEHTa B nmatoreHese 3/, wu,
BO-BTOPbIX, 3TOT METOA, MO KOCBEHHbIM MNpwu-
3HakKaM TMO3BONFEeT OnpeaennTb BEHO3HYI0
ANChYHKUMIO, KOTOpasa BblpaxaeTcs B yBenu-
YEHUN KOHEYHOW OMaCTOSINYECKOW CKOPOCTU
KPOBOTOKa B KABEPHO3HbIX BEHAX U JINHENHON
CKOPOCTM KPOBOTOKa B MNyOOKON OOpPCasibHOM
BEHE; yBENUYeHuUn gmnmameTtpa rnybokon [op-
Ca/ibHOW BEHbI; B MOSIBAEHUN MONOXNTENBHOMN
npobbl BanbcanbBbl Nocne MHbEKUMX Ba3oak-
TBHOro BewecTtsea (12, 13). OgHMM 13 BaXKHbIX
METOO0B ANAarHOCTUKMN BEeHO3HOoW 3] aBnaeTcs
MCKT-¢dapmakokaBepHo3orpadusa. C uenbto
WNCKIIOYEHUS OLLMOOYHbBIX Pe3ynbTaToB yibTpa-
3BYKOBbIX METOO0B nccnegosanmsa npu MCKT-
dapmakokaBepHO30rpadpurm Ncnonb3yloT METOL,
BBEEHUSA Ba30aKTUBHOIO BeLlecTBa. [1py aToM
MeTode WCCNeaoBaHUs UCMONb3YIT “UCKYC-

CTBEHHOE MopaenupoBaHue” npouecca B/,
KOTOPOE MOXET NoATBEPAUTb AMarHO3 U TOY-
Hbll PYHKULMNOHANbHO-aHATOMNYECKNIA MeXa-
H1U3M BeHo3HoW 3. OcHOBOW OAHHOIO Moae-
NINPOBaHNS HABASETCA BHYTPUKABEPHO3HOE
BBEeAEHMEe Ba30aKTUMBHOIO npenaparta (npo-
ctarnaHaviH E;) ang nckyccTtBeHHOro MHULLNKU-
poBaHusd apekunmn. Becb npouecc MCKT, Ha3bi-
BaeMbli papmakokaBepHo3orpadpuen, cocto-
UT n3 cnepywowmx atanos: 1) wmcxogHoe
nccrnegoBaHMe HaTUBHOW @asbl; 2) Meponpus-
TUA C UENb0 UHNLMNPOBAHUSA 3PEKUMN C UC-
Mosib3oBaHMeM npoctarnaHgmHa E,. B HekoTo-
pbIX Cly4yasix BBEOEHME 3TOro npenapara siB-
NseTca HegoCTaTO4YHbIM AN OOCTUXEHUS
MOJIHOLEHHOW 3pEeKUUnN, U Toraa onaa yBenmye-
HUSI MHTPAKaBEPHO3HOIr0 AAaBfE€HUSA OOMONHN-
TeNnbHO BBOAAT BHYTPUKABEPHO3HO PU3NOSO-
rMyeckmin pacteop; 3) 3aBepLualoLlM 3Tanom
SBNFETCA BBeOEHME TMNOOCMOJIAPHOro pas-
BEEHHOr0 KOHTpacTa BHYTPUKABEPHO3HO C
permctpaumen npouecca C NOMOLLbID KOM-
nbloTeEPHOro Tomorpada (14, 15).

Y10 KacaeTca MegukamMmeHTO3HOro nedeHus
pasnnyHbix popm B/, ons SToM Uenm NCnosib-
3yl0T nNpenapaTtbli-MHrMéuTopbl pocdoanacTte-
pasbl 5-ro TMna, B 4acTHOCTM cungeHadun
n ero 6onee no3gHue aHanoru (16).

YunTtbiBasi, 4HTO BaXKHYIO POJib B MaTtoreHese
MMMOTEHLUMN UrpaeT pPacCTPOMNCTBO BaCKysi-
puv3aumy NosoBOro YiaeHa, a UMeHHO, HapyLue-
HMe Kak NpuTokKa, Tak U OTTOKa KPOBW, B fleve-
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HUM BTOW NaToNIOrMM Havyanu MCNoJb30BaTb
MEeTOoAbl PEBACKYNSApPU3auMn NOJSIOBOrO YjieHa.
MepBbIMM NpouenypamMn Npu apTeprasbHOM
BapuaHTe 3/, Obln Xupyprudeckne Bmella-
TenbCcTBa, HanpaBfieHHbIE HA BOCCTAHOBJIEHNE
afeKBaTHOro apTepuasbHOro KpPoOBOTOKA mny-
TeM CO3LaHuUs apTepuno-apTepuasnibHbIX aHa-
CTOMOS30B MeXay HWXHEW Hag4vypeBHOW apTe-
puen un BHYTPEHHEWN T[O0JIOBOW apTepuen.
LLinpokoro pacnpocTpaHeHus 9Tu onepauum
HE NOJy4Mnn B CBA3UN C HU3KOW nX apHeKTNB-
HOCTbIO: B 1/4 cny4YaeB aHaACTOMOS3bI eLLEe B paH-
HEM MocneonepaunoHHOM nepuone Tpomou-
POBaNCh, ELLE B 3HAYUTENIbHOWM YaCcTu C/ly4aEeB
(~60%) oTmeyvanocb HeonTUManbHOE MYHKLUMO-
HUPOBaHME LWYHTOB, U Nuwb B 30-33% cnyya-
eB Habnaanu ycnellHble pesynbtaTthl (5).

JanbHenwmne noncku MeTonoB OonTUMallb-
HOW peBackKynspusaumm noaoBOro YieHa npu-
BE/IN K NMPUMEHEHUIO PEHMEH3HO0BACKYNSPHBIX
MEeTO0B JledeHUs uMmnoTeHuun. Kak v B nto6om
Opyrom apTepuanbHoMm BacceriHe, ois BOCCTa-
HOBJIEHUS1 aAEKBATHOIO KPOBOTOKA B apTepusix,
KpOBOCHaOGXaloLLYX MONIOBOM YNEH, MPUMEHSIOT
6anNIoOHHYI0 aHrMONNacTMKy U CTEHTUPOBAHME.
Ecnn nopaxeHne kacaeTcd BHYTPEHHEN Mnoa-
B3OOLLUHON apTepumn, NokasaHOo MpoBeAeHune
npouenypbl CTEHTUPOBAHUS 3TOr0 y4dacTtka
C 1CMNOoNb30BaHNEM NIOObIX CTEHTOB, COOTBET-
CTBYIOLWLNX OAMAMETPY MNOPaAXEHHOro yyacTtka
cocyaa. MNpu nopaxeHun 6osee AUCTasIbHbIX
OTOENOB apTepuin, KPOBOCHAOXAaoLMX MOo-
BOW Y/1€H, @ UMEHHO, NMPU NOPaXEHNN BHYTPEH-
HEN MONOBOM apTepun u rybokon apTepumn
NMOJIOBOIrO Y1eHa, BbINOSIHAETCS OafoHHas aH-
rmonnacTmka nopaxeHHoro cocyaa 6e3 CTeH-
TUPOBaHUSA, TakK Kak aHaToOMO-(dyHKUMOHANb-
Hble 0COBOEHHOCTW OaHHbIX apTEPUIA HE NO3BO-
NS0T NPOBECTU CTEHTUPOBAHME 3TOrO ydacTka
(5,17-19). NMpn MHOrOypPOBHEBOM COCYANCTOM
NOpaxeHun apTepuasnbHbiX COCYAOB, KPOBO-
cHabXaloLyx NosIoBOM YieH, BO3MOXHO KOM-
OUHMPOBaAHNE CTEHTUPOBAHUA U OaNNOHHOWM
aHrMonnacTuKu.

Mpwn neyeHun cnepyloulero BapuaHTa Ba-
ckynoreHHon 3, a mmeHHo [B[, BHayane
Takoke cTanm NPUMEHATb XUPYPrmyeckue MeTo-
[Obl, HANPaBJIEHHbIE HA NEPEKPbITUE NYTEN Npe-
XXOEBPEMEHHOINO OTTOKA BEHO3HOW KPOBU OT
KaBepH MyTEM OKKIO3MN BEHO3HbIX KOJIIEK-
TopoB. K npumepy, npu guctanbHOM cbpoce
KPOBW OCYLLUECTBASAN pe3ekuuto rnyoboKomn
[OopcanbHOM BEHbl MOJIOBOrO 4YJ€Ha XUPYPru-
YeCKMUM MyTeEM, COBMELLAS €€ C MakCMMasbHO
TwaTtesbHbIM  IMTUPOBAHMEM 3MUCCApPHbIX
N UMpPKYynsapHbiX BeH. OgHako cnenyeTr oTMme-

TUTb, YTO 4YacTOTa MNOAOXMUTESNbHbLIX Pe3yfbra-
TOB onepaumnin Ha AopcasnbHOW BEHE HE MNPEBbI-
wana 40%. 310 6bIIO CBSA3AHO CO CNIOXHOCTbLIO
BbIAENIEHNS N MEPEBSA3KN BCEX BEHO3HbIX KOJI-
JIEKTOPOB (MMEIDTCS B BUAY AMUCCAPHbIE, LP-
KYNSIPHbIE N 3KTONMUYECKME BEHBDI, @ TAKXE LUYH-
Thl). [Jaxe B Tex ciyvasix, korga nocTurasncd
NMONIOXUTENbHbIA 3ddEKT, OH Obll KpaTkoBpe-
MEHHbIM, U B OTAAJIEHHbIE CPOKW MaTofiornye-
CKMIN cOPOC KPOBW OT KaBEPH BO3BpaLLaCs.
Mpwn ppyrom BapuaHTte MNBM, a nmeHHo, npu
npokcumanbHoM cbpoce, NpumMeHanu rodpu-
pytoLmMe onepaumm Ha HOXKax rMoJsIoBOro YjeHa:
yepes NMPOMEXHOCTHbIM OOCTYN HaknaablBaloT-
ca aynnmkaTypbl ©6enodHoin 060n04KM KaBep-
HO3HbIX Tes B 06/1aCTU HOXEK MO MX BEHTPasb-
HOM NOBEPXHOCTU, YTO MOI3BONSIET OrPaAHNYNTDL
BEHO3HbIN OTTOK U MOBbLICUTb MHTPaKaBEPHO3-
HOe JaBsieHMe. OTOT TUM onepauni NpUMeHs-
€TCS N CeroHs B CBA3U C OTHOCUTESNIbHO YO0B-
NEeTBOPUTENBbHbLIMUN pe3yfbTatamu.

Ewe ogHum metomoom nedenHus MBI, He
MOJIYYMBLUMM LUMPOKOE pacnpoCTpaHeHue,
SIBNSNIOCb JlanapackonmMyeckoe KamnmpoBsa-
HMWE BEH MEPUNPOCTAaTUYECKOrO CHJIETEHUS
(4, 20, 21).

Cneaywowmm aTanom B nedeHun MNB/J, ctana
PEeHTreHaHaoBackynapHasa amMmbonmaaumsa no-
3a4MNpoOCTaTMYECKOro CrieTeEHNS, ABAAOLLLAA-
cs Hambonee onTUMasibHbIM MNaTOreHeTuyec-
KAM METOAOM Koppekumn 3aboneBaHus.
OMO0NM3aLMIo BEH CNIETEHMS BbINOJHAIOT BHY-
TpucocyaucteiMn cnvpanamMmu. JocTtyn K gop-
CcasibHOM BEHE MOXET ObITb MYHKLMOHHbIN MO0
XUPYPru4ecKknin (MHUN3MOHHBIN) 4epe3 nop-
canbHyio BeHy. Cnegyet OTMETUTb, YTO B Criy4a-
X MPOKCUMasIbHOro TuUna BEHO3HOro cbpoca
BO3MOXHO MCMOJNIb30BAHME PEHTIEHOHA0BACKY-
napHoro goctyna. JocTtyn MoOXeT OblTb TPaHC-
demMopanbHbIM MM TpaHCNeHWallbHbIM (MYyHK-
ums gopcanbHom BeHbl). OgHako B TEX Cay4asix,
Korga elle Ha ypoBHE [0ornepauMoHHOro o6-
cnefoBaHUs NauveHTa uian Npu KOHTPOJIbHOM
dneborpadpun B npoLecce onepawmmn BbiaBAA-
€TCA CMELUaHHbIN (NpOoKCUMasbHO-AMcTasb-
Hbllh) XxapakTep cbpoca, NPoM3BOAAT UHLN3UIO
JopcanbHOM BEHbI C NOocnenyoLwen ambonnsa-
LMEeN neprnpocTaTM4eckoro BEHO3HOro crije-
TeHus. 3aBepLialoT Npoueaypy Xupypruye-
CKUM JIMFTMPOBAHNEM 3MUCCAPHbIX U LUPKY-
NSAPHbIX BEH (20-23).

Ocob60 cnenyeT OCTaHOBUTLCA Ha TeX Cry-
yaax, koraoa nexawiada B ocHoBe B[], BeHO3Hada
naTosiornst HoOCUT 6onee CUCTEMHbINV 1 pacnpo-
CTPaAHEHHbIVM XapakTep M MOXET covyeTaTbCs
C AOuchyHKUMENn [pyrmx BEH Manoro Tasa.
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Mpumepamm MOryT CHRyXuUTb BapuKouene
BCNeOCTBME HECOCTOATENIbHOCTU SIMYKOBOM
BEHbl; BapuKo3Hasi 6051e3Hb BEH Ta3a; CUHAPO-
Mbl aPTEPNOBEHO3HOI O KOHPNUKTA (K MpUMepy,
cuHapom LlenkyHumka wn cuHgpom Mes—
TepHepa). CoBeplUeHCTBOBaHME CNocoboB fe-
YyeHns BEHO3HOW 3L, NpuBENO K MOSABAEHMUIO
rMOPUAHBLIX U KOMOMHMPOBAHHbLIX OMepaumin,
KOTOpbIE MO3BONLAIOT KOPPUrMpoBaTb OAHOMO-
MEHTHO BCe€ BbllWEHa3BaHHbIE MATONIOMUN.
Takme 0AHOMOMEHTHbIE onepawumn, BO-NnepBbIX,
SBMSAOTCS NMPeanoYTUTENbHbIMU ANS GONbHbIX,
a, BO-BTOPbIX, MO3BONSIOT AOCTUYb 3KOHOMUU
BPEMEHMN 1N pecypcoB. lNprumepom Takmx one-
pauum sBASIOTCHA: PEHTreHaHaoBacKynsapHas
aHTerpagHasi OkkJto3u1si BEH NPOCTaTU4ECKOro
CMIeTEHUS B COYETAHNN C PEHTIEeH3HO0BACKY-
NISIPHOM @HMMOMIACTUKOWM U CTEHTUPOBAHUEM
obuler NoaB3O0LWIHON BeHbl; peTporpagHas
TpaHcdemopanbHas PEHTreHOXMpypruyeckas
amMbonmsaums BEH NpPOCTaTUYEeCKOro crnere-
HUS B COYETAHUMN C aHIMONIACTUKOM N CTEH-
TUpOBaHMEM o0OLlen noaB3AO0LWHON BEHbI;
peTporpagHas pPEHTreHOXMPYPruyeckas 3am-
6on13aumsa BeH NpoCcTaTUYECKOro CreTeHus
N3 TpaHcba3nnsapHoOro AocTyrna B COYeTaHun
C aHrMonnacTMKOW U CTEHTUPOBaHNEM ObLLen
MoAB3A0LLIHON BEHbl; aMbonusaumns AnM4KoBOMN
BEHbl, peTporpagHaad TpaHcdemopasnbHas
peHTreHoxmpypruyeckas ambonmaaumst BeH
npocTtatnyeckoro cnaeteHus (20, 24, 25).

B Tex cnyyasax, korga y naumeHToB npu gua-
FTHOCTUYECKOM UCCNef0BaHUM, B 4YaCTHOCTU
npn MCKT ¢ dapMKOHTpacTUpOBaHUEM, auar-
HOCTUPYIOTCSA BblpaXeHHass U3BUTOCTb 1 Bapwu-
KO3HOE pacCLUMPEHME BEH, YTO MOXET 3aTpya-
HATb OOCTaBKy NPOBOAHMKA, BEHO3HOrO Karte-
Tepa v BHYTPUCOCYOMUCTOW cnvpann K MecTy
Ha3Ha4YeHUs1, MOXHO BbIMOJIHATb 3MB0M3aLNto
BEHO3HOro CrjeTeHus, a nNpu HeobxoauMo-
CTWN — €ro cknepo3mpoBaHme. ITOT MeTon, fe-
YEeHUd MUCNOoNb3YIT U B Cly4asx peungvBoB
MBZL, obycnoBneHHbIX B NogaBnawoLemMm 00osb-
LWMHCTBE CJlydaeB BapuaTUBHOCTbIO WHAVBWU-
[yasfibHOM aHaTOMUX BEHO3HOr0 KOJIIeKTopa,
B YaCTHOCTW MPU HaIN4UU SKTOMUYECKMX BEH

WM AONOJIHUTENbHLIX LWYHTOB. B Taknx cnyya-
SIX CnenyeT ncnonb30BaTh BBEAEHME BELLECTB,
BbI3bIBAIOLMX CKIEPO3NPOBAHME BEHO3HOIO
cnneteHus. B kayecTBe cknepo3aHTa BO3MOX-
HO ncnonb3oBaHmne 96% aTaHona, aTOKCUCKIe-
pona 3%, 6yTunumaHoakpunara, rmcToakpmni-
ninuopona, nunuoona, JnaypomMakporosa
(4, 20, 23).

PesiomMmnpys npobnemsl, CBA3aHHbIE C AMa-
FHOCTMKOM ” nedeHuem 3L, cnegyeT oTMe-
TUTb, 4TO B[] — pacnpocTpaHeHHoe 3abosieBa-
HVE B MOJIOBO3PESION MYXCKOW MNONynsuuu,
0b6ycnoByieHHOEe pasHbiMKU (akTopamMm, KOTO-
pble NoApPa3aensTCa Ha NCUXOreHHbie (~20%)
n opraHnyeckume (80%). OpraHnyeckue oenarT-
Csl Ha HENPOreHHyl, roOpMOHalbHYl, MeTa-
60NMYecKylo, CMELLUAHHYI0 N BaCKYJIOFEHHYIO.
Cnenyet OoTMeTUTb, YTO Hambonee pacnpo-
CTPaHEHHOW SABNFEeTCs BackynloreHHas ¢popma
9/[. bnarogapsi COBPEMEHHbLIM BO3SMOXHOCTAM
MeauuVHbl auarHocTtmka 3/, He npencTaBngeT
0Cco0O0 CNOXHOCTN U OCHOBaHa Ha MCMNOJb30-
BaHUM YNbTPa3BYKOBOW AMArHOCTUKM U KOM-
nbloTepHon Tomorpadumn. B tepanum 3 uc-
MOJIb3YIOT MEeAVKAMEHTO3HbIE, XUPYPrniyeckne
M PEHTIEH3HO0BACKYSPHbIE METOAbI IEYEHUS.
Hanbonee ycnewHo Ha CErogHsAHUA OEeHb
B JlIe4eHnn BacKynoreHHom dopmbl 3L, ncnonb-
3YyI0T METOObl PEHTFEHIHO0BACKISIPHON XNPYP-
rMy, KOTOpble MNO3BONASAIOT AOCTUYbL MOJIHOMN
1 LOJSITOCPOYHOWM KOppPEKLMU naTtonorum. Ho He-
CMOTPS Ha YyXe UMelWwmecd OOCTUXEHUS B
PEHTreH3HO0BACKYNSPHON xmpyprn 3, ecTb
psig, BONPOCOB, TPEOYOLWMX JafbHENLLEro pas-
BUTUA. K Takum BONpocam crenyet OTHECTWU,
BO-MEPBbIX, YCOBEPLUEHCTBOBAHME METOO0B
PEHTIEH3HO0BACKYAPHOro JIEYEHUS OucCTanb-
HOW GOPMbI MaTONIOMMYECKOro BEHO3HOro
cbpoca, T.e. 4OCTUXEHNS NOSTHOLLEHHOW aMbO-
nM3aumn SMUCCAPHbIX N UMPKYASPHbIX BEH
(BEHO3HbIX KOJIJIEKTOPOB MPU AMCTanbHON pop-
me [B/[). Bo-BTOpbIX, YCOBEPLUEHCTBOBaHUE
PEHTIEHOXUPYPrNYECKNX BMELLATENLCTB Ha U3-
BUTBbIX, SKTOMUYECKUX BEHAX, BPOXOEHHbIX BE-
HO3HbIX LWyHTax. B-TpeTbux, neveHne peumaon-
BoB NB/.
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Endovascular methods of diagnosis and
treatment are widely used virtually in all fields of
clinical medicine, including urology and androl-
ogy (in particular, in erectile erectile dysfunc-
tion). According to the definition of World Health
Organization, an erectile dysfunction (ED) is the
inability to achieve and/or maintain an erection
sufficient for satisfactory sexual intercourse,
observed for more than 3-4 months (1).
Recently, endovascular methods of diagnosis
and treatment become widely used in the treat-
ment of vasculogenic erectile dysfunction, to-
gether with other methods, which contributes
to the radical solution of this problem.

Erectile dysfunction should be considered
not only as a medical nosology. The problem of
impotence goes far beyond medicine, repre-
senting a combination of psychological, social
and demographic aspects. So, ED cure, firstly,
relieves the patient not only from medical prob-
lem, but also from psychological burden related
to the disease, and secondly, restores the re-
production ability, which is of utmost impor-
tance for demographics.

According to statistical data, the prevalence
of impotence in the general male population of
all ages is about 50%. It should be specifically
noted that among adult men of various ages,
the causes of impotence may vary significantly
with atendency to increase with age. Impotence
may be psychogenic (~20%) and organic
(80%). Organic cases are divided into neuro-
genic, hormonal, metabolic, mixed and vascu-
logenic (2). Vasculogenic ED, in its turn, is di-
vided in two groups that are radically different in

a. iliaca communis

a.iliaca externa

a.iliaca interna

a.hypogastrica

a.pudenda
interna

\_ a. bulbaris

a. scrotalis (a. perinealis)

terms of vascular component: arterial and ve-
nous. Venous ED is caused by venous drainage
disorder (VDD) and is more frequently observed
in men aged under 40 (3). At an older age, ei-
ther atherogenic type is noted, caused by ath-
erosclerotic stenosing-occlusive lesions of ar-
teries supplying the penis, or a mixed type,
when diabetes mellitus is added to the above-
mentioned cause (4).

As we have already noted, in arterial ED, the
cause of impotence is stenotic — occlusive dis-
order of arterial vessels supplying the penis
(Fig. 1). These vessels include internal iliac ar-
tery, internal pudendal artery, artery of penis,
internal (cavernous) artery and, to a lesser ex-
tent, dorsal artery of penis. Due to the stenosis
of any of the mentioned vessels, blood filling of
cavernous bodies, i.e., main mechanism of
erection is impaired (5The progression of the
stenotic -occlusive atherosclerotic process in
these vessels of the reproductive system re-
sults in irreversible changes, consisting in en-
dothelial vascular dysfunction, fibrosis and
sclerosis of the cavernous bodies (6). Arterial
insufficiency that appeared as a result of the
above the processes, is initially manifested as
slowed increase of the duration of penis tension
(i.e., tumescence) before sexual intercourse. In
the future, the disease progresses more signifi-
cantly, which is manifested by a gradual de-
crease of tumescence ability up to its complete
absence.

To better imagine the mechanism of the sec-
ond type of vasculogenic ED, one has to under-
stand the functional anatomy of the penile ve-

a. dorsalis

a. cavernosa

Fig. 1. Anatomy of the arterial blood supply of the penis. [Tiktinsky O.L., Mikhailichenko V.V. Somatogenic sexual
disorders. (in Russian) [e-publication] URL: https://medbe.ru/materials/andrologiya/somatogennye-seksualnye-

rasstroystva/?PAGEN_2=10]
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External pudendal vein

Superficial dorsal vein

Deep dorsal vein

Circumflex vein

Retropubic venosus plexus

Crural vein

Fig. 2. Anatomy of the penile venous system [5].

nous system (Fig. 2). As known, there are two
ways of venous blood outflow from the penis
after detumescence. The first way: emissary
and circular veins originate from the distal parts
of cavernous bodies then form the infrathecal
venous plexus draining into the deep dorsal
vein, which in turn, drains into retroprostatic
plexus, and further - into the deep pudendal
vein and the system of internal iliac veins. The
second way: the outflow of venous blood from
the proximal parts of cavernous bodies is car-
ried out through deep cavernous veins, which
drain into the retroprostatic plexus (8).
Meanwhile, in case of vasculogenic impotence,
a pathological premature (before the end of
sexual intercourse) shunting of venous blood
from cavernous bodies occurs, through the
natural and in some cases, abnormal pathways
of venous outflow, such as ectopic veins and
bypasses (9). Premature drainage is clinically
manifested as the following pathognomic signs:
unstable erection, weakening or disappearance
of erection in clinostasis and strengthening in
orthostasis; early and premature detumescence,
detumescence without ejaculation (7).

Clinical diagnosis is based on the analysis of
patient’s complaints and medical history. When
questioning the patient, it is necessary to con-
sider his age, the presence of risk factors for
atherosclerosis, of diabetes mellitus, and of
smoking habit. When collecting medical histo-
ry, it is necessary to find out if the patient fre-
quently practiced artificially prolongated sexual
intercourses in the past, which may contribute

to the occurrence of abnormal venous drain-
age. The most standardized method for inter-
viewing a patient and assessment of ED sever-
ity according to the clinical picture is the ques-
tionnaire “International Index of Erectile
Function” (Table). The questionnaire consists of
5 items describing the signs of sexual dysfunc-
tion, which are scored by the interviewed pa-
tient. The resulting score helps to assess the
presence and the severity of ED (10). Based on
the clinical picture and medical history, itis pos-
sible to make a presumable differential diagno-
sis between arterial and venous types of vascu-
logenic ED, even before the use of instrumental
diagnostic methods. Thus, the typical clinical
sings of venous occlusive ED are unstable erec-
tion, weakening or disappearance of erection in
clinostasis and strengthening in orthostasis, as
well as detumescence without ejaculation.
Whereas arterial ED is characterized by slow
increase of penis tumescence before sexual
intercourse (7, 11).

It should be noted that X-ray endovascular
treatment of vasculogenic impotence requires
an accurate diagnostic of nature, severity and
topography of vascular disorder responsible for
this pathological process. As a rule, arterial ED
is diagnosed with such standard methods of
cardiovascular system examination as US dop-
plerography and contrast-enhanced MSCT.
These methods allow to confirm not only the
presence of stenotic-occlusive lesions of the
arteries suppling penis, but also to determine
the severity and the extent of this lesion. As for
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Table. International Index of Erectile Function, IIEF-5

Moderate/ High/Often
Very low/ '('mé?,a.gg Sometimes (much more Very high/
Almost never than in a half (approximately | thanina Almost always
or never of cases) in a half half of or always
of cases) cases)
How do you rate your confidence 1 2 3 4 5
that you could get and keep an
erection?
When you had erections with sexual 1 2 3 4 5
stimulation, how often were your
erections hard enough for penetra-
tion?
During sexual intercourse, how 1 2 3 4 5
often were you able to maintain your
erection after you had penetrated
(entered) your partner?
During sexual intercourse, how diffi- 1 2 3 4 5
cult was it to maintain your erection
to completion of intercourse?
When you attempted sexual inter- 1 2 3 4 5
course, how often was it satisfactory
for you?

the accurate diagnosis of venous ED, it neces-
sitates the use of ultrasound pharmaco-dop-
plerography of the penile blood flow. Firstly, this
method allows to assess the peak systolic ve-
locity, and, hence, to exclude or confirm the
participation of arterial component in the ED
pathogenesis. Secondly, this method allows to
determine venous dysfunction manifested by
an increase of the end-diastolic velocity in the
cavernous veins and of the linear velocity in the
deep dorsal vein, the increase of deep dorsal
vein diameter, and by positive Valsalva test after
injection of a vasoactive agent (12, 13). MSCT-
pharmaco-cavernosography is one of the im-
portant diagnostic methods for venous ED. In
order to exclude erroneous results of ultra-
sound examinations, MSCT pharmaco-cavern-
osography utilizes the method of a vasoactive
agent injection. This method involves "artificial
modeling” of the venous drainage disorder
(VDD) process, which can confirm diagnosis
and correct functional and anatomical mecha-
nism of venous erectile dysfunction. The basis
of this modeling is intracavernous injection of a
vasoactive agent (prostaglandin E1) for the ar-
tificial initiation of an erection. The entire MSCT
process, called pharmaco-cavernosography,
consists of the following stages: 1) initial ex-
amination of the native phase; 2) measures to
initiate an erection with prostaglandin E1 use. In
some cases, administration of this agent is in-
sufficient to achieve a full erection, and then
saline is administered intracavernously to in-

crease the intracavernous pressure; 3) at the
final stage, a hypoosmolar diluted contrast is
administered intracavernously under the con-
trol of computer tomography (14, 15).

Medication treatment for different types of
ED includes phosphodiesterase type 5 inhibi-
tors, such as sildenafil and its later analogues
(16).

Considering an important role of penis vas-
cularization impairment in the pathogenesis
of impotence, namely, disorders of both inflow
and outflow of blood, methods of penile revas-
cularization started to be used in the treatment
of this condition. The first procedures for arte-
rial ED were surgical interventions aimed at the
restoration of an adequate arterial blood flow
by creating arterio-arterial anastomoses be-
tween the inferior epigastric artery and the in-
ternal pudendal artery. These interventions
were not widely adopted due to their low effi-
cacy: in 1/4 of cases anastomoses were throm-
bosed in the early postoperative period, in a
significant number of cases (~60%), non-opti-
mal functioning of shunts was noted, while
successful results were observed only in 30—
33% of cases (9).

Further search for the methods of optimal
penis revascularization led to the use of endo-
vascular methods for impotence management.
As in any other arterial system, balloon angio-
plasty and stenting are used to restore ade-
quate blood flow in the penis-supplying arter-
ies. In cases of internal iliac artery involvement,
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the stenting procedure is indicated with any
stents matching the diameter of affected seg-
ment of the vessel. When more distal parts of
penis-supplying arteries are affected, namely,
deep pudendal artery and deep penile artery,
the balloon angioplasty of the involved vessel
is performed without stenting, because ana-
tomical and functional features of these arter-
ies do not allow stenting this area (5, 17, 18,
19). In case of multilevel vascular lesion of pe-
nis-supplying arteries, it is possible to combine
stenting with balloon angioplasty.

Another type of vasculogenic ED, namely,
VDD, was also treated initially by surgical meth-
ods directed to block premature venous outflow
from caverns by occlusion of venous collectors.
For example, the distal blood shunting was cor-
rected by surgical resection of the deep dorsal
penile vein combined with the very thorough li-
gation of emissary and circular veins. However,
it should be noted that the rate of positive re-
sults of dorsal vein surgery did not exceed 40%.
It was due to the difficulty of isolation and liga-
tion of all venous collectors (that is, emissary,
circular and ectopic veins, and shunts as well).
Even when a positive effect was achieved,
it was short-term, and in the long term, the
pathological blood shunting from caverns
recurred. In another type of VDD, namely, in
proximal shunting, goffering intervention on
penis crus was used: through the perineal sec-
tion, duplications of the tunica albuginea in area
of penis crus along their ventral surface are
placed, which allows to limit venous outflow and
increase intracavernous pressure. This type of
interventions is still used today because of its
quite satisfactory results.

One more method of VDD treatment, that
neither got widespread use, was laparoscopic
clipping of periprostatic plexus veins (4, 20, 21).

Next stage in VDD treatment was endovas-
cular embolization of the retroprostatic plexus,
which is the most optimal pathogenetic method
of correction of this pathology. Embolization of
plexus veins is performed by intravascular coils.
Access to the dorsal vein may be obtained ei-
ther by the puncture or surgically (incision)
through the dorsal vein. It should be noted that
in cases of proximal type of venous shunting,
it is possible to use endovascular approach.
The approach may be transfemoral or transpe-
nile (puncture of the dorsal vein). However,
if when during the preoperative examination
or at the control phlebography during surgery,
the mixed (proximal-distal) type of the shunting
is revealed, the incision of dorsal vein is per-

formed with subsequent embolization of the
periprostatic venous plexus. The procedure is
finalized by surgical ligation of emissary and
circular veins (20, 21, 22, 23).

Of particular note are those cases where the
underlying venous pathology causing VDD is
more systemic and extended and can be asso-
ciated with dysfunction of other veins of small
pelvis. Examples include varicocele due to in-
competence of the testicular vein, varicose
disease of pelvic veins; syndromes of arterio-
venous conflict (such as Nutcracker syndrome
and May-Thurner syndrome).The improvement
of the methods of venous ED treatment led to
the emergence of hybrid and combined inter-
ventions which allow to correct all of the above
pathologies simultaneously. Such single-step
surgical interventions, firstly, are preferable for
patients and, secondly, allow saving time and
resources. Examples of such interventions are:
endovascular antegrade vein occlusion of the
prostatic plexus in combination with endovas-
cular angioplasty and stenting of the common
iliac vein; retrograde transfemoral endovascu-
lar embolization of the veins of prostatic plexus
using transbasilar approach in combination
with angioplasty and stenting of common iliac
vein; embolization of testicular vein, retrograde
transfemoral endovascular embolization of pro-
static plexus veins (20, 24, 25).

If during diagnostic tests, particularly con-
trast-enhanced MSCT, patients are diagnosed
with marked venous tortuosity and varicosity,
which may impede delivery of guidewire, venous
catheter and intravascular coil to the target po-
sition, it is possible to perform embolization of
the venous plexus and, if necessary, its sclero-
therapy. This method of treatment is also used
in cases of VDD recurrence caused, in most
cases, by variability of individual anatomy of the
venous collector in majority of cases, particu-
larly, on the presence of ectopic veins and ad-
ditional shunts. In such cases, it is reasonable
to the administer the agents causing sclerosis
of the venous plexus. 96% ethanol, 3% aethox-
ysklerol, butylcyanoacrylate, hystoacryl-lipi-
odol, or lauromacrogol may be used as a scle-
rosant (4, 20, 23).

Summarizing the problems related to ED di-
agnostics and treatment, it should be noted
that erectile dysfunction is a widespread dis-
ease in adult male population caused by differ-
ent factors, which are divided into psychogenic
(~20%) and organic (80%) causes. The organic
ones are divided into neurogenic, hormonal,
metabolic, mixed, and vasculogenic. It should
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be noted that the most prevalent is vasculo-
genic type of ED. Due to the modern medical
options, ED diagnosis is not particularly difficult
and is based on the use of ultrasound and com-
puted tomography. For the ED treatment, phar-
macological, surgical and endovascular meth-
ods are used. To date, endovascular methods
are considered the most successful means of
vasculogenic ED treatment, they allow to
achieve the complete and long-term correction
of this condition. However despite the existing
achievements in endovascular surgery for ED,
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