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WHTEPBEHLUNOHHAS PAANOJIONNS

PubponamennsapHbiii pak nevyeHw
(0630p nuTepatypbl U COOCTBEHHOE HabnlogeHue)

A.T. MNetpocsiH, A.H. MNepenenuubiHa*, B.B. Kydepos, J1.0. lNetpoB, H.A.@ananeesa
MPHL] nm. A.®. Libiba — ¢punnan @rey “HMUL paanonornn” MuHsapasa Poccumn, O6HUHCK, Poccusi

bubponamennspHas kapumHoma (DJIK) oTHOCUTCS K peaKkoMy BapuaHTy NepBUYHOIo paka rneveHu u nmeeTt
0COBEHHOCTH, OT/INHAIOLUME €€ M0 TEHEHUIO U KIIMHUYECKUM MPOSIBEHUSIM OT 0ObI4HOV renartoLesisiosisipHOMN
kapumHombl (LK), 470 TpebyeT nHoro noaxoaa K AMarHoCTvke v nedeHuio. Llenb HacTosilero o63opa — ocse-
TUTb IaHHbIE JINTEPAaTYPbl O COBPEMEHHbIX BO3MOXHOCTSIX My BbIOOPE AnarHOCTUYECKOMV v 1eHeOHOV TaKTUKU
AJ151 NaunMeHToB C pubpoiamMessispHbIM pakoM. B paboTe 1crnoib30BaHbl Takne MeToabl NCCAen0BaHusl, Kak
aHasnn3 INTeparypHbIX MCTOYHUKOB, Hab1l0AeHVe, OrcaHne AaHHbIX, M0J1y4eHHbIX B Pe3Y/IbTare KIIMHNYECKNX
unccnegoBaHuii. CorsiacHo rnoJsy4eHHbIM pe3ybtartaM, CTaHAapTU3NPOBaHHbIVI MeTOL J1e4eOHOV TaKTUKU, Mpu-
MeHsieMbIi sl naumeHToB ¢ LUK, He siBnsieTcs onTyuMasibHbIM B ciyqae DJIK v TpebyeTt paccMoTpeHysi BOMpo-
ca 06 VHbIX aslbTePHATUBHbLIX METOAAaxX ANarHOCTUKWU U edeHusl. Ha ceroaHsiLwHwi feHb pelueHne 3Tou rnpo-
6/1eMbl 3aKJIOHaETCS B MYJ/IbTUMOAAIbHOM M0AX0AE, OAHUM K3 3TarloB KOTOPOro SIB/ISIETCS MPUMEHEHue
BH0BACKYJISIPHbIX MEeToA0B se4eHus. OnupasiCb Ha MoJy4EHHbIV OrbIT UCCIeA0BaHui, B TOM Y1C/e U COO-
CTBEHHbIX KIIMHNYECKUX Habl0AeHWI, NC0JIb30BaHNE Takux MeTOAMK, Kak XMU0oaMO0ImM3aLms u paanosm-
6onmzaums nevyeHn 4as naumeHToB ¢ PJIK, goka3asno cBoo 3PGHEKTUBHOCTL B BUAE AOCTVXKEHUS AJINTESbHOM
cTabunnsaumnv s HeoriepabesibHbIX NaLUneHTOB C MECTHOPACPOCTPAHEHHLIM MPOLLECCOM.

KnroueBsbie cnoBa: VHTEPBEHLMOHHAs PaaMoJIorisl, OHKOJIOrUs, BHYTpUapTepuaibHas XuMmoamooam3aLms,
pPaanoamMbon3aLmsi, XMMUoTeparnusi, NepBUYHbIV Pak Ne4eHu

Fibrolamellar liver carcinoma
(literature review and a clinical case)

A.P. Petrosyan, A.N. Perepelitsyna*, V.V. Kucherov, L.O. Petrov, N.A. Falaleyeva

A. Tsyb Medical Radiological Research Center — branch of the National Medical Research
Radiological Center of the Ministry of Health of the Russian Federation (A. Tsyb MRRC),
Obninsk, Russia

Fibrolamellar carcinoma (FLC) is a rare variant of primary liver carcinoma with characteristics, which distinguish
it from the usual hepatocellular carcinoma (HCC) in regards to its course and clinical signs and require
a different approach to diagnosis and treatment. The purpose of this review is to highlight the literature data on
current options when choosing diagnostic and treatment tactics for patients with FLC. We used the following
methods of research: literature analysis, observation, description of the data obtained from clinical studies.
The results suggest that standardized method of treatment tactics used in HCC patients is not optimal for
fibrolamellar carcinoma, thus requiring other alternative methods of diagnostics and treatment. Currently, this
problem can be solved using a multimodal approach, one step of which is endovascular treatment options. As
a matter of experience from studies, including our own clinical observations, the use of such techniques as
chemoembolization and radioembolization of the liver in FLC patients has proven its efficacy in terms of long-
term stabilization in inoperable patients with locally advanced disease.

Keywords: interventional radiology, oncology, intra-arterial chemoembolization, radioembolization,
chemotherapy, primary liver carcinoma
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KpaTtkui Teaunc

durbponamenngapHas KapLMHOMA OTHOCUTCS
K peaoKkoMy BapuaHTy MEPBUYHOINO paka neyeHun
1 MMeeT 0COBEHHOCTU, OTINYAIOLLME ee Mo Te-
YEHWIO U KITMHUYECKUM MPOSIBIEHNSM OT 00bIY-
HOM renaTtouesIIoNIIPHON KapuMHOMBI, 4YTO
TpebyeT MHOro, MyNLTUMOAANIbHOr0, NMOAX0Aa K
ONarHOCTUKe U JIEYEHUIO.

dubponamennsipHaa kapuuHoma (PJIK)
paccmMmaTprBaeTCs Kak peakui BapuaHT rena-
TouenmonapHoro paka (I'LUP), koTopbln HE Bbl-
OensieTcs B OTAENbHYKO rpynny 3aboneBaHuin
Onyxosnen nevyeHn, ogHaKo MMeeT CBOW YHU-
KasibHbI KOO, B TMCTONOMrM4eCckom knaccudpuka-
LN N NHYIO MOJIEKYNSIPHO-TEHETUYECKYIO
CTPYKTYpy. [MpenmyLLeCTBEHHO BbIABASETCS
Yy MOsoAbiX NauMeHTOB, B TOM 4YUCAe Y MNOA4-
pPOCTKOB, OEeTEN CO 340POBON MEYEeHblo, N He
MMEET M3BECTHbIX GakTOPOB pUCKa, B CBA3U C
yem ummeeT 6onee 65aronNPUATHLIA NPOrHO3.
OOMHaAKoOBO BCTPEYAETCH KakK Yy MYX4YUH, Tak U
y XeHLWMH. OTCYTCTBYET B3aMMOCBSI3b C BUPYC-
HbIMW renatutamMmu, UMpPpPO30oM MnedvyeHun. YHauie
ONarHOCTUPYETCS yXe Ha pacrnpoCTpaHeHHbIX
cTagmsax BBUAOY OTCYTCTBUS Y NALMEHTOB Bbipa-
>KEHHbIX KJIMHUYECKNX MPOSBNAEHNI B TEYEHUE
ONnTeNbHOro BpemeHun (1).

CornacHo cTaTUCTUYECKUM HabnloaeHUaM,
onucaHHbiM B paboTe “3510kayeCcTBEeHHbIe HO-
BooOpasoBaHus B Poccum B 2019 roay” (non,
pen. A.Ll. KanpuHa) (2), @JIK cocTaBnsieT oko-
no 5% cny4aeB BbisiBNeHHbIX cpean MUP, npu
3TOM OTCYTCTBME (PAKTOPOB pPMCKa N MaSIOUH-
dopmaTmMBHaa KJIMHUYECKAs CUMMTOMaTMKa
[alT OCHOBaHMe rnpegnonaraTtb HECOOTBET-
CTBME pe3ynbTaToB, oToOpaxaeMbix B MHPOP-
MaLMOHHbIX UCTOYHUKAX U peasibHbIX Crydasx.
B cnydae arpeccuBHoro BapuaHTta PJIK, Bo3-

HuKawouwen Ha @doHe BUPYCHOW 3TMONOIrUWU,
cTagmpoBaHme, rpagauysa mn knaccmdukayms
npoeogaTcs Kak ana N'LP, 4To Takke BNMseT Ha
KOHEYHbIE CTaTUCTUYECKME MOKa3aTeNN.
HecmoTps Ha TO 4TO ToYHas atnonorua dum-
OponamMennspHoOro paka ao Cux rnop He ycTa-
HOBJiIEHA, B uWccnegoBaHUM, MNPOBOOUMOM
R.P. Graham n coaBrT., Obl/10 onrcaHo HEeCKOJb-
KO cny4aeB BO3HUKHOBeHUs DJIK y naumeHToB
C ageHomon nedveHun. Onyxonb Gbina obHapy-
>KEHa Kak B CMeLUaHHOM BapuaHTe, Tak 1 nocne
XUPYPruyeckoro Jsie4eHus rno noBony ageHo-
Mbl, B CBA3U C peumnameom (3). lNocne MHoro-
YMCNEHHbIX MOMbITOK OMNPenenUTb MPUYUHY
BO3HVKHOBEHMS OMyX0Jsin Oblf1 NPOBEAEH MOJ1e-
KYNSIPHbIA aHanu3 TKaHW, roe obHapyXunu
Tak Ha3blBaeMbli XUMEPHbIA TpaHCKPUNT
“DNAJB1PRKACA”, koTopbli obpa3oBascs B
npouecce cnnsHUs AByx reHoB. [JaHHyio Bep-
CUI0 9TMONIOMUKU MOATBEPXAAET IKCNpeccus
XuMepHoro 6enka B KIMHUYecKMx obpasuax,
BbliBSIEHHAA MeToaamMu (GyopeCLEHTHOMN
rmbpungmnsaumm in situ, PHK-rnbpuansaunn
n MNLUP ¢ obpatHon TpaHckpunuuen (4).
Mopdonormndyeckn ®JIK onucbiBaeTcs Kak
'LP ¢ kpynHbIMU kKneTkamMmn 1 6oabLlLINMM Sapa-
MW, pasfefieHHbIMU MAOTHLIMU GUOPO3HLIMU
neperopoakaMmv u Haandnem B CTPOME NamMer-
JISPHbIX KOJISlTareHOoBbIX BOJIOKOH, 00pa3yloLLmx
pa3BeTB/IEHHYIO CeTb. Hepeoko OHU uMmeloT
OecnopsgoyHOe pacrnonoXxeHme, YTo ABAsSeTCs
xapaktepHbiM oTnndnem GJIK (puc. 1). UmeHHOo
MO3TOMY OHa Yalle CK/IOHHa K MeTacTa3npoBa-
HMIO B pervoHanbHble nuMmdaTnyeckme yansbl.
B otnnume ot “knaccuydeckoro” Ttmna UP,
npu KOTOPOM, KakK npaBwfo, HabnogalTcs
LMPPOTUYECKNE N3MEHEHUS apPXUTEKTYPbI TKa-
HU (puc. 2), PJIK xapakTepnsyeTcs paspacTa-
HMEM TOHKMX JIAMESISIPHbIX MAACTUHOK, MPOo-

Puc. 1. Mopdonorunyeckas kapTuHa ¢pubponamensip-
HOM KapLMHOMBbI.

Puc. 2. Mopdonormnyeckas kapTvHa renatouenionap-

DubponamennsapHbIi pak nevyeHu (063op inteparypbl 1 cO6CTBEHHOe HabiogeHne)
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HMU3bIBAIOLWLMX CTPYKTYPY TKAHM NedeHun (namern-
napHbin dnbpos) (5). B cBoeM meTaaHanmse
E.Y. Antonova n coaBT. oTmMeTUnu, 410 NPUbIN-
3UTESbHLIN pasMep 3/10KAYECTBEHHbIX KJ1ETOK
®JIK B 1,6 pasa npeBbILLAET pasMep onyxone-
Bom knetku NP (6).

Kak npaBunno, GmnbponamMmensisipHbliii pak Bbl-
ABMSETCS Ha pPacrnpoCTpPaHEHHOW cTagun.
Hanbonee yacTo Bo3HMKaOLWAa cCMMNTOMaTuKa
HE HOCUT cneumndun4ecKoro xapakrepa n cxog-
Ha Cc kraccudyeckmm BapuaHTom LP: 6onb B
XMBOTE, B3AyTUE, aHopekcus. MoxeTt nposBs-
NATbCS B XENTYWHON hOpPME Mpu CAABIEHUN
OMyXOJIblO XEeNTHEBbIBOASLLMNX MYTEMN.

Mpu nabopaTopHOM MUccnenoBaHun BUOXN-
MMYECKOro nokasaTesii KPOBM — MOBbILLIEHNE
wenoyHom ¢docpartasbl MpY HOpPMasbHbIX WA
He3Ha4MTebHO NoBbiweHHbIX AJTT n ACT, BO3-
MOXHO MOBbILLEHNE YPOBHSA B-XIMY.

Cpeay VMHCTpYMEHTasnbHbIX METOO0B Ana-
FHOCTUKM Yaule BCEro npuopuTeT oTaaeTtcs
Y3W neyeHun, roe Bu3yannsvpyeTcs coamTap-
Hoe o6pa3oBaHue C HETKMMU FpaHMLamMn 1 ne-
PEMEHHOI 9XOreHHOCTbIO. PekomeHayeTca no-
nonHuTenbHo npoeectn KT nnm MPT opraHos
OpIOLWHOM NONOCTM C BHYTPUBEHHBLIM KOHTpAa-
CTUPOBAHMEM OJ19 YTOYHEHUS PACNPOCTPAHEH-
HOCTM MpoLecca.

KT-kapTuHa xapakTepusyeTcsi 0ObeMHbIM,
4eTKO OTrpaHNYeHHbIM 0Opa3oBaHNEM C O0Sb-
4aTbIM KOHTYPOM, OKPYXaloLWen ero kKanbuu-
dukaymen n pyobuom B LEHTPasIbHOW 4YacTu
Mne4YeHO4YHOW CTPYKTypbl. B TKaHW nevyeHu Ha-
onopatoTcs TaHyuwmecs GUOpPO3HbIE Nepero-
POOKU C HANTMYMEM UM OTCYTCTBUEM HEKPO3a
onyxonmu.

Mpwn npegnoyteHun MPT-Bu3dyannsaumm Ha
T1-B3BeLWIEHHOM K300paxeHUn obpas3oBaHue
MMEET HEOOHOPOAHYID TUMNONHTEHCUBHYIO
CTPYKTYPY, XapakTep curHana MeHseTCcs Ha ru-
MEPUHTEHCUBHbLIN Npu nepexone B T2-B3Be-
leHHoe mnaobpaxeHue. OcobeHHon andode-
peHuManbHOM BO3MOXHOCTbLIO CIYXUT BBeae-
HMEe Takmx KOHTpaACTHbIX MNpenapaTtos,
kak “lNMpuMoBUCT” (ragokceToBasi KucnoTta),
“MynbTnxaHc”, Tak kak ®JIK vmeet cnabyto
CTENEHb MNOrMoWeHUs renatobunmapHbIX KOH-
TPaCTHbIX BELWECTB U, Kak CNneacTBue, HE MMEET
BbIPAQXEHHYIO BaCKynapu3auuio Onyxosin, 4YTO
MO3BOJISET OTINYUTL €€ OT APYrvx naTtonorumn
MevyeHn, B TOM YUCIIE U KITaCCUYECKOM renarto-
LLeNoNApPHON KapuMHOMBI (7).

HecMoTps Ha CyLLECTBYIOLLMA NOJHbIVM 00b-
€M OmarHocTuyeckmnx nccnegosanmim npu NUP,
B cnyydae ®©J1K cBoOo 3Ha4MMOCTb Jokasana no-
3UTPOHHO-3MUCCUOHHaa Tomorpadusa (M3T)

C MeY€eHbIM Paayion30TOMNOM XOJIMHOM, KOTopasi
nmeeT 0Oosiee BbICOKYIOD YYBCTBUTENIbHOCTb
1 cneumdnYHOCTb NPU AuarHoCTuke nopaxe-
HUI nevyeHn n 6osiee BbICOKYIO TOYHOCTL Ama-
FTHOCTUKM  BHEMEYEHOYHbIX  MOPaXEeHWUNA.
Hanpumep, Npu cTaHAapTU3NPOBaHHOM obcre-
[OBaHMK [0OpoOKayYecTBEHHbIE 0Opa3oBaHMA
neyeHun, Takne kak dokanbHaa HooyNspHas rv-
nepnaasuns, Moryt 6biTb He UaeHTUdUUMPOBa-
Hbl (KT-kapTnHa xapakTepusdyeTcs Hananymem
LeHTpanbHoro pyoua, npu Y3U-smuayannsaumm
obHapyxumnBaeTca obpa3oBaHMe ¢ A0SbYaTbIMU
KOHTYypamMm M TUMNO3XOreHHOW Kancynoum, 4To
Takxe aBnsieTcs xapakrepHoiMm ana AJIK).

Takmm o06pa3om, KOMMJIEKCHOE WCMOoJSb-
3oBaHue M3IT-KT B koMOBUHaALUMM C OPYrMMU
WHCTPYMEHTAIbHbIMU METO4AMU HEe TOJIbKO
nosbllwaeT anddepeHuranbHO-gnarHocTuye-
CKne BO3MOXHOCTU ANAarHOCTUKM, HO 1 NMO3BO-
N9eT AaTtb TOYHYKO OLUEHKY PacnpOCTPaHEHHO-
CTM npouecca, 4TO MOXET HaANTU NPUMEHEHME
B NJIaHMPOBAHMK NIeYEHMS N NMPOrHO3UPOBAHUN
TeyeHuda 3abonesaHus (8, 9).

Ona Toro 4toObl Hanbonee TO4YHO andde-
peHumpoBaTtb GJIK oT opyrmx TUMOB OMNyxonein
neYyeHn, PeKoMeHayeTCs OLeHMBaTb Hanmymne
aKcnpeccun Takmx cneunduyeckmx Mapkepos,
kak HepPar-1(mapkep anddepeHumpoBkn re-
natouennonapHoro 6enka), CK7, EMAn CD68.
YpoBeHb anbda-dertonpoTtenHa (ADI) 3avya-
CTylO OcTaeTcs B npegenax Hopmbl (10).

HecmoTpsa Ha To 4yTto PJIK oTHOCAT K noa-
Tuny NUP, oHa nMeeT OTANYUTENbHbLIA FEHOM
N MONEKYNSPHbIA NAaTOreHe3, YTO HarnpsMyto
BNUSET U Ha Ne4yebHYI0 TaKTUKY.

MprMOPUTETHLIM METOAO0M JIEYEHUS BCEX Ba-
puaHToB 'LIP aBnaeTcsa xmpypruyeckas onepa-
UMs, KakK npaBwufio, 9TO Pe3ekuusi C Yy4eToM
obbema nopaxeHust AN TpaHcnnaHTauus ne-
4yeHn, O4HaKO Ha OCHOBaHMKU aHanM3a MpPoBO-
ONMbIX KIIMHUYECKNUX WNCCNeaoBaHUi MOXHO
coenaTtb BbIBOA, YTO PaanKanbHOCTU yaaeTcs
OOCTWYb NNWb Y Maniol 4acTu MauMneHTOB
¢ @JIK. ObLas yacToTa peuuavBoB COCTaBJIs-
et 71% (11).

Takxke mn3-3a BbICOKOM CKMOHHOCTM DJIK
K MeTacTasMpoOBaHMIO Ja)Xe Yy MauneHToB
C nepBunYHO BbisBneHHo PJIK 3avacTtyo obHa-
PY>XMBAKT ANCCEMUHUPOBAHHbIN MPOLECC, 4TO
TpebyeT KOMMNEKCHOro WHOUBUAYaNbHOMO
noaxoga (12).

Kak yxe 6bl10 ckasaHO paHee, nNpaBusibHas
andodepeHumansHas anarHoctuka GJIK u r'UpP
TpebyeT 0cobOro BHMMaHWSA, Tak Kak Hanps-
MyI0 BAMSIET Ha BbIOOP TaKTUKU Jle4YeHus.
B cBa3u c atum OyneT npoBegeHa CpaBHU-

Ne 68, 2022



INTERVENTIONAL RADIOLOGY

TeNbHas OUEHKa pe3ynbTaToB pPaHOOMU3U-
POBAHHbIX KJAMHUYECKUX WUCCenoBaHUn Mo
MoBOAOY JIEYEHNS OBYX BapuUaHTOB KapUMUHOM
MeyeHn.

B kayecTBe cTaHgapTa NnepBOn JINHUK Tepa-
nun MUP BbICOKYIO KJIMHMYECKYIO 3HAYMMOCTb
[oKa3ana MMYHOTapreTHasi Tepanusa B KOM-
6uHauun aTtezonm3ymaba n 6Geauunzymaba.
Mpn uccneposaHum “IMbrave150” y naumeHTOB
C KJlaCcCMYeCcKOon renaTouesIioNsapHON Kapuu-
HOMOW Habnwganucb ny4dwme pesysbTaThl
o0Len BbKMBAEMOCTU U BbIXMBAEMOCTU 0e3
MPOrpeccuUpoBaHng B CpaBHEHUM C peropade-
HMOOM.

B cnyyae ncnonb3oBaHus JaHHOM KOMOUHA-
umn y naumenToB ¢ ®JIK npu npoBegeHun He-
60NbLIOro PaHOOMU3NPOBAHHOIO UCCenoBa-
HUs ObINO BbISB/IEHO NPOrpeccupoBaHme 3abo-
NeBaHUs Ha 3TOW JNIMHUM W pe3yNbTaTbl HEe
nokasanu Kakmx-nmbo 3Ha4MMBbIX KIIMHUYECKUX
npeumyuiecTs (13).

B HacTofilee BpemMs He NOATBEpPXAeHa
apdekTnBHaa TapretHasa Tepanusa npu OJIK
B CBA3M C OTCyTCTBMEM UHIrnoutopa DNABJ1-
PRKACA. Hauue Bcero B Tepanum nepeon INHNN
dJIK ncnonb3lyetcs CUCTEMHAA XMMUoTepanums
(XT) B pexumax, cogepxawmux: 5-propypaunn
C UMCMAATUHOM UM MPUHOTEKAHOM, OOKCOpPY-
OUUVH 1 reMumnTadbuH ¢ npenapaTtamMu NNaTUHbI,
HO NNLLb Y YaCTM NauMeHToB HabNtoaaNCsa PEHT-
reHonoruvyeckunin oteet (14).

B cpaBHeHun ¢ N'UP, koTopbli MMeeT aoka-
3aTtefibHyl0 9P PHEKTUBHOCTb NMPUMEHEHUA UNH-
r’MOUTOPOB KOHTPOJIbHbLIX TOYEK MMMYHHOIO
Hag3opa (HuBonymaba/nembponundymaba),
BO BTOpOW nuHum Tepanum PJIK, kak npasuno,
HEYyBCTBMUTESIbHA K MpenapataM u3 rpynmnbl
MOHOKJIOHasbHbIX aHTUTen Kk PD-1. OnucaHsbl
KIMHMYeckMe crnydam metacTtatudeckonr PJIK
C MPOrpeccupoBaHneEM Yepesd 2—-3 Mec nocne
Ha4vana npmema aHtuten Kk PD-L1 (15).

Mpw nporpeccrpoBaHnn 3aboneBaHns y na-
uneHtoB ¢ PJIK Ha cuctemHon XT nepson
JIMHUX BO3HMKAET BOMPOC: YTO MCMNOJIb30BaTb
BO BTOpOW fMHMK XT? lNpaBunbHOW nn 6yaeTt
TakTuka, aHanormndHas onsa NUpP?

OnucaH Nuwb OAWH Clly4all KIIMHUYECKOWN
N HEe3HAYNTENIbHOW PEHTIEHONOMMYECKOW per-
peccuun y nauyyeHTa ¢ OTCYyTCTBMEM OTBETa Ha
nonmxnmmoTtepanuio B pexmnme FOLFOX B nep-
BOM NIMHUU M NOJSTY4UBLLENO KOMOMHALMIO 3pNo-
THnOa n 6esaunsymada BoO BTOpoi. Ha ocHoO-
BaHMM 3TOr0 MOXHO CAenaTb BbIBOA, O CKJIOH-
HocTu PJIK k akcnpeccumn EGFR no cpaBHeHuto
c N'UP. HecmoTpa Ha 9TO, OTCYTCTBME APYrmnx
clly4yaeB noka3aHHON 3PPEKTUBHOCTU JAHHOM

KOMOMHaAUUN HEe 3aMeyeHO, NO3TOMY AaHHbIN
BOnpoc TpebyeT aanbHenwero nccneaoBaHus
(16).

OnuvpasiCb Ha NOJSY4EHHbI OMNbIT NPUMEHE-
HUSA nekapcTBeHHOM XT y nauneHToB ¢ gmcce-
MWUHMPOBaHHbLIM npoueccoM npu PJIK, koTo-
pbih Nokasan Nuvlb HE3HAYUTESNbHbIE PE3YSib-
TaTbl, MOXHO cAefniaTb BbIBOA, YTO HA AAHHbIN
MOMEHT HE CYLLLEeCTBYET CTaHLAPTHOM CUCTEM-
HOW CXEMbI NNIEYEHUS.

Ecnn xe BapuaHT XMpypruyeckoro ie4eHuns
HE paccMaTpuBaeTCcd B CBA3M C pacrnpocTpa-
HEHMEM NOKaNbHOrO NpoLecca, Hafnpmmep oT-
CYTCTBYET BO3MOXHOCTb OCTaBUTb OOJbLLYIO
4acTb 340POBOW TKaHW MEYEHU U KaK cref-
CTBME MOBbLILIEH PUCK PA3BUTUS MEYEHOYHOM
HeaoCTaTOYHOCTHM, Torga obpasoBaHMe cumTa-
eTca HeonepabenbHbiM. B kayecTBe anbtepHa-
TUBHOIO PELUEHUS 3TON NPobBNeMbl Ha cerog-
HALWHWIA OeHb XOpPOoLWo cebs rnokasbiBaloT Me-
TOAbl VUHTEPBEHLUMOHHOM paguosnornm, Takue
Kak TpaHcapTepuanbHas pagmoambonnsaums
(TAPQ) u TpaHcapTepuanbHas XUMNO3MOO-
nm3aumna (TAX3). [JaHHble ManonHBa3MBHbIE
MEeToAMKN B MOCNedHME rodbl cTanu npume-
HATLCS HEe MPOCTO C UENbl ManavMaTUBHOMN
MOAAEPXKKM, HO M BbICTYNMUIN CaMOCTOSATESb-
HbIMM, @ B HEKOTOPOM Crly4ae 1 paamkanbHbiMn
MeTo4aMU NIeHEHNS MEPBUYHOIO paka NevyeHu.

CornacHo cTaTMCTMYECKMM JaHHbIM, HA 00-
LM nokadaTenb 6e3peumamBHON BbXKMBAEMO-
ctn npu F'UP oba cnocoba BHyTpurapTepuab-
Hon Tepanun n TAP3J, n TAX3 BAusioT B paBHO-
LLleHHOW cTeneHun. MNpuoputet OOHOMY M3 HUX
OTOAETCS B 3aBMCUMOCTM OT PacnpoCTpaHeEHUS
M okanm3saumm onyxoaeBoro npougecca.

TAP3 - komMmbOuHauus, koTopasi codyeTaeT
ambonnsaumio U nyyeBylo Tepanuio ¢ npume-
HEHVEM PaaMoakTUBHOIo nsotona (uttpmsa-90
nnu °°Y). JlokanbHO Npuv NOMOLLY MUKPOChHEPDI
OHa crocobHa oby4aTb OMyxoJfieBbl y3en Ha
0JIN3KOM PaCCTOSIHUW, BbI3blBasi €r0 HEKPOTU-
3mpoBaHue. B cnyyae xe ecnm obpasoBaHue
VMeeT MHOroy3/10BOW xapakrtep, 6onee ontu-
MaNibHbIM BapuaHToM OyaeT npoBedgeHne
TAX3, coueTatouwen B cebe ambonmaauuto
M UMTOTOKCMYECKYIO Tepanuio. BHyTprnapTtepu-
afbHaa xuMmoTepanmsa MMeeT BO3MOXHOCTb
BO34elcTBOBaTbL Ha OonbLINA 0ObeM Mnopa-
>KEHHOW MapeHXMbl NeYeHN.

B cBA3K ¢ OTCYTCTBMEM Creunanm3npoBaH-
HOro ne4vyeHusa Ans rmcTtonornyeckoro Tuna
DJIK 3dpPEKTUBHOCTb IHAOBACKYISIPHBIX Me-
TOOOB NevyeHuns, npumMmeHdaemblx npu NP, nay-
yanacb B pamMkax KJIMHUYECKMX UCCenoBaHnm

DubponamennsapHbIi pak nevyeHu (063op inteparypbl 1 cO6CTBEHHOe HabiogeHne)
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CornacHo Nosy4eHHbIM AaHHbIM, B OOHOM
13 HUX OblN MONYyYEH YaCTUYHbIA OTBET MO KPU-
Tepuam wkansl RECIST1.1 npu mncnonb3osa-
HUM KOMOWHaUMKW: BHYyTpUapTepuanbHON Xu-
MuoTepanmu npenapatoMm OOKCOPYOMUUH
C rnocnenywwmMM npoBegeHMeM paamoambo-
amsaunm ntTpnem-90 y nepBUYHO-Heonepa-
6enbHOro naumeHTa. lNocne NnpoBeneHHOro ne-
YyeHust Habnoganocb nageHve ypoBHs AQIT,
YMEHbLUEHME pa3mMepa OnyxoseBOro odyara,
BCNeACcTBME YEro OH MoJly4usl BO3MOXHOCTb
xvpypruyeckom pesekuyn. MNMogaepxuBaiowiasa
cuMnToMaTmMyeckast Tepanmsa n aAnHaMmnyeckoe
HabnogeHne NPOBOAUIMCH Ha MPOTAXEHUN
2 Mec, nocne 4ero nauyeHT Obii YCreLlHOo Bbl-
nucax (17).

Takxke onucaH onbIT NnpoBeaeHns TAPD ut-
Tpmem-90 nocne cerMeHTapHOM pesekumn ne-
YEHW Yy MauMeHTa C OnyxoseBOW WHBA3UEN
B HUXKHIOIO nonyto BeHy. Kak cnencreme neye-
HMa Oblna nosydyeHa ctabmnuaauusa npouecca,
coxpaHumBLuasacs 6onblie nonyrona (18).

YyutbiBasg mManblii Mmacwutab 1 HegocTaToy-
HOE KOJIMYECTBO NMPOBEAEHHbIX NCCed0BaHUN,
OrpaHNYeHHOEe KONIMYEeCTBO MHPOopMaLun Mo
OAHHOM TeMe, aKTyalbHOCTb BOMNpOCa O COBpe-
MEHHOI cxeme AMarHoCcTMkM n nedenmsa OJ1IK
OyneTt gononHeHa cobcTBeHHbIMU Habnoae-
HUAMMN.

KnuHu4yeckoe HaGnopgeHune

MauneHT X., 65 net, obcnemoBanca No MecTy
XUTeNbCTBa MO MNOBOAY Nepuoamnyeckmx 6onen
B XMBOTe, BbiNonHeHa KT opraHoB OPIOLLIHOM NoJo-
ctun. Mo pgaHHbIM KT BbiBIeHO 0O6beMHOe 0Opa3o-
BaHMe npaBow Aonum nedenu (puc. 3). Nocne nyHk-
UMM nedeHn OblN MOCTaBNEH AmarHos: dubpona-
MennspHas kapuuHoma rnedeHun. Npu nccnegosaHnm
oHkoMapkepoB: ADIT - 3,6 Hr/mn; Ca19-9 — 19 E/mn,
4TO COOTBETCTBYET pedepeHCHbIM 3Ha4YeHUAM.
Bbin HanpaeneH Ha KOHCynbTauuvio B Haw LleHTp.
lMpoBeneH KOHCMAMYM B COCTaBe BeayLLMX creuuva-
nncTtoB LleHTpa gns onpenenenHvs TakTUKK nede-
HUA. TIPUHATO peLLEeHnE O MPOBEAEHNN XUMMNOIMOO-
amsaumm nevYeHn [OKCOpyOMUMHOM Ha ¢doHe cu-
CTeMHOI Tepanuu copadeHMboM C nocneayowmum
KT-koHTponem. lMocne peanudaumn TPeExX KypCoB
TAX3 no pgaHHbiM KT opraHoB 6pOLLHOW MONOCTMU
BbISIBJIEHA TMOJIOXUTENbHAA JOUHaMUKa B BUae
yMeHbLUEeHNS pa3mMepoB 06pa3oBaHns N OTCYTCTBUS
HOBbIX o4aroB (puc. 4). Takxe HabnaanoCh yny4-
weHue obllero COCTOSIHMSA, nocfie 4ero Oblo
pPELUEHO NepenTn Ha MOAAEPXMBAIOLLYIO Tepanuio
copadeHnboM 1 guHaMmmnyeckoe HabngeHme.

Ctabununsaumns coxpaHsanacb Ha MNpPOTSAXeHUn
roga, 4o NepBOro anM3oga NnoTepu CO3HaHUS, CO-

Puc. 3. MauneHT X. KomnbloTepHas Tomorpamma opra-
HOB OPIOLLIHOM NOMIOCTM A0 NeYeHns.

Puc. 4. MauneHt X. KomnbloTepHas Tomorpamma opra-
HOB GPIOLLHOM NONOCTW NOCcse Tpex kypcoB TAX3.

f‘.‘:&:l standat

Puc. 5. MNauyyeHt X. MarHUTHO-pe3oHaHCHas TOMO-
rpaMmma rojloBHOro Mo3ra CrycTsl rog OT Havyasa npoBe-
neHus TAXO.
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NMPOBOXAAILLEroCad CUIbHOW TOIOBHOM ©O0NbIO.
BbinonHeHa MPT ronoBHOro Mo3sra ¢ KOHTpPacTMpo-
BaHMEM: BbISIBJIEHO NOPaXXeEHWEe JIEBOW 3aTbISIOYHOM
L0 FOIOBHOIO MO3ra MeTacTaTuyeckoro xapakre-
pa c Hannuymem nepmndokanbHOro oteka (puc. 5).

MauuneHT Ha KoHcynbTauuio B LLeHTp He aBunCcs B
cBasn ¢ COVID-19. bes oTCcyTCTBMS CNEeunanm3npo-
BAHHOrO fle4eHns obLiee comaTn4eckoe COCTOsiHME
pes3ko yxyawanocb, BCKOpe OT POACTBEHHWKOB
Oblna nonyyeHa nHpopmMaums o CMepTH.

Ha ocHoBaHuKM nMpoBegeHHOro 0630pHOro
U KJIIMHUYECKOro uccnenoBaHUss MOXHO cae-
naTb BbIBOA, 4YTO npobnema AuarHOCTUKU U
nedeHuns PJIK octaeTcsa akTyanbHON K Ha ce-
roOHAWHMN aeHb. MOXHO NpeanonoXunTb, 4TO
NMPUYNHO MOXET ObITb OTCYTCTBME OTBEOEH-
HOro MecTa B Kjhaccudpukaumm rnepBMYHOro
paka rneyeHu, B CBA3M C YEM 4YAaCTO HE BbINOJI-
HSETCHA NOJIHbIA CNEKTP ANArHOCTU4YECKMX UC-
CnefoBaHnM N Kak pesynbTaT HE BbIABAIOTCS
nauneHTbl ¢ UCTUHHOM dopmoin DJIK. B Tom
cny4ae, Korga Bpady BCe Xe yaaeTcs NoaTeep-

Fibrolamellar carcinoma (FLC) is considered
to be a rare variant of hepatocellular cancer,
which is not assigned to a separate group of liver
tumors, but has its own unique histological
classification code and a different molecular
genetic structure. This disease is typically di-
agnosed in young patients, including adoles-
cents and children with a healthy liver, has no
known risk factors, and therefore has a more
favorable prognosis. The disease occurs
equally in both males and females. There is no
association with viral hepatitis or cirrhosis.
FLC is diagnosed more often at advanced
stage, since patients have no obvious clinical
signs for a long time (1).

According to statistical surveys described in
“Malignant neoplasms in Russia in 2019” edit-
ed by A.D. Kaprin (2), FLC accounts for about
5% of hepatocellular cancer cases. The ab-
sence of risk factors and less informative clini-
cal symptoms suggest the inconsistency be-
tween results provided in contributing sources
and real cases. In case of aggressive FLC oc-
curring due to viral etiology, staging, grading
and classification are performed as for HCC —
this also affects final statistical results.

Although the exact etiology of FLC has not
yet been established, a study conducted by
Graham R.P. et al. described several cases of
FLC in patients with liver adenoma. Tumor was

OUTb OaHHbIA OMarHo3, cneaylolien Henpo-
CTON 3agayent, C KOTOPOM OH CTaJikKuBaeTcH,
AIBNSIETCA CJIOXHOCTb BblOOpa MpaBUSIbHOIO
M agekBaTHOro noaxoaa K fnedeHuto. Kak sua-
HO, Ha OaHHbIi MOMEHT 3HA4YUMbIE KIUHU-
yeckme peaynabtaTbl NPUMEHEHUA CUCTEMHOMN
XT OTCYTCTBYIOT A/ HeonepabenbHbIX Naum-
eHTOB 0e3 OoThaNIeHHOro mMeTacTaTU4Yeckoro
npouecca, No3TOMY 9HOOBACKYNAPHOE ne4ye-
HUEe, KOTOpOoe Aokasano CBOW 3pPeKkTuB-
HOCTb BO MHOIMX ONMWCaHHbIX paHee nccneno-
BaHUNAX, OyaeT NyylurM afibTepHaTUBHbLIM Ba-
pUaHTOM.

Ina naunmeHToB C ANCCEMUHUPOBAHHBLIM
ONyxosieBbIM pacnpocTpaHeHnem OyneTt pac-
CMOTPEH BOMPOC O MPUMEHEHUN CUCTEMHOMN
XMUoTepanmm NepBO NIMHUN B KA4eCcTBe nan-
NMaTUBHOM NOAOEPXKN.

Takmm obpa3om, OCTaeTcs Lenblii psa BO-
MPOCOB, HAa KOTOPLIE eLLe NPeacTouT OTBETUTD.
Tema COBPEMEHHON AMArHOCTUKU U NedYeHusd
DJIK TpebyeT ganbHenLWwero TwaTenbHOro ns-
yyeHus.

found both in a mixed variant and after surgical
treatment of adenoma due to recurrence (3).
After numerous attempts to determine the
cause of tumor development, a molecular anal-
ysis of the tissue detected a so-called DNAJB1-
PRKACA chimeric transcript was, which is a fu-
sion of two genes. This version of the etiology is
confirmed by the expression of the chimeric
protein in clinical specimens detected by fluo-
rescent in situ hybridization, RNC hybridization
and reverse transcription PCR (4).

Morphologically, FLC is described as HCC
with large cells and large nuclei separated
by dense fibrous septa and the presence of la-
mellar collagen fibers in the stroma forming
a branched network. Often, they are randomly
arranged, which is a distinctive feature of fibrola-
mellar carcinoma (Fig. 1). For this reason, it is
more likely to form metastases in regional lymph
nodes. Compared with the “classic” type of
HCC, which usually shows cirrhotic changes in
the tissue architecture (Fig. 2), FLC is character-
ized by the growth of thin lamellar plates pene-
trating the liver tissue structure (lamellar fibrosis)
(9). In their meta-analysis, E.Y. Antonova et al.
noted that the approximate size of malignant
FLC cells is 1.6-fold larger than tumor cells in
hepatocellular cancer (6).

Fibrolamellar carcinoma is usually detected
at an advanced stage. The most common
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Fig. 1. Morphological picture of fibrolamellar carcinoma.

symptoms are non-specific and similar to that
in classic HCC i.e. abdominal pain, bloating and
anorexia. It can manifest as icterus when the
tumor compresses the biliary tract.

Biochemical blood assay shows the increase
of alkaline phosphatase with normal or slightly
increased ALT and AST as well as possible in-
crease of beta-hCG.

As for instrumental diagnostics, liver US-
scanning is the most common imaging method
which shows solitary mass with well-defined
contoursand variable echogenicity. Additionally,
abdominal CT or MRI with IV contrast is recom-
mended to specify the extent of the disease.

CT image shows mass-lesion with well-de-
fined lobular contours, with surrounding calcifi-
cation and scar tissue in the central part of the
hepatic structure. The liver tissue shows ex-
tending fibrous septa with presence or absence
of tumor necrosis.

T1 weighted MRI shows a mass with a het-
erogeneous hypointense structure, and the
signal character changes to hyperintense on T2
weighted images. Use of contrast agents such
as Primovist (gadoxetic acid) and MultiHance is
a special differential diagnostic method, as
fiorolamellar carcinoma has a weak degree
of absorption of hepatobiliary contrast agents,
so it has no obvious tumor vascularization,
which allows distinguishing it from other liver
pathologies including classic hepatocellular
carcinoma (7).

Despite the availability of complete diagnos-
tic tests for HCC, PET using radiolabeled cho-
line has proved its importance in FLC due to
higher sensitivity and specificity in diagnosing
liver lesions and higher accuracy in diagnosing
extrahepatic lesions. For example, benign liver
masses — such as focal nodular hyperplasia —

Fig. 2. Morphological
carcinoma.

picture of hepatocellular

may not be identified during standardized
examination (CT image shows the presence of
central scar tissue, US-scanning reveals a mass
with lobular contours and hypoechoic lesion,
which is also attributed to FLC).

Thus, the combined use of PET-CT and oth-
er instrumental methods not only increases dif-
ferential diagnostic capabilities, but also allows
an accurate assessment of the disease extent,
which can be used in therapy planning and
prognosis of the disease course (8, 9).

To accurately differentiate FLC from other
types of liver tumors, it is recommended to
evaluate the expression of specific markers such
as HepPar-1 (an immunohistochemical marker
of hepatocellular protein differentiation), CK7,
EMA and CD68. Alpha-fetoprotein (AFP) levels
often remain within normal limits (10).

Although FLC is classified as a HCC subtype,
it has a distinctive genome and molecular
pathogenesis, which directly affects treatment
tactics.

The priority therapy method for all HCC vari-
ants is surgery, usually it is resection adjusted
for the lesion volume or liver transplantation.
However, based on the clinical studies analysis
we conclude that only a small number of pa-
tients with FLC achieves cure. The overall re-
currence rate is 71% (11).

Additionally, because of fibrolamellar carci-
noma’s tendency to spread, even in patients
with primarily detected FLC, disseminated le-
sions are often found, which requires a compre-
hensive individual approach (12).

As mentioned above, the correct differential
diagnosis of FLC and HCC requires special at-
tention, as it directly affects the choice of treat-
ment tactics. Thus, we’ll carry a comparative
assessment of results obtained from rando-
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mized clinical trials with the treatment of the two
variants of liver carcinoma.

As a standard first-line treatment of HCC,
immune targeted therapy in combination with
Atezolizumab and Bevacizumab has proven to
be treatment of high clinical significance. In
IMbrave 150 trial, patients with classic hepato-
cellular carcinoma showed better results in
terms of overall survival and progressive free
survival in comparison with Regorafenib.

When this combination was used in patients
with FLC, a small randomized trial found dis-
ease progression with this line and the results
did not show any significant clinical benefit
(13).

Currently, no targeted therapy for FLC has
been confirmed to be effective due to unavail-
ability of a DNABJ1-PRKACA inhibitor. The most
common first-line therapy for FLC is systemic
chemotherapy containing 5-fluorouracil with
Cisplatin or Irinotecan, Doxorubicin, and
Gemcitabine with platinum, but only some pa-
tients had a radiolographic response (14).

Compared to HCC, for which immune check-
point inhibitors (Nivolumab / Pembrolizumab)
in second line treatment have proved their effi-
cacy, FLC is generally resistant to anti-PD-1
monoclonal antibodies. Case reports describe
metastatic FLC that progressed in 2-3 months
after start of anti-PD-L1 antibodies (15).

When FLC patients progress on first-line
systemic chemotherapy, we must address the
following questions: What should we use for 2L
chemotherapy? Would a tactic similar to that
for HCC be correct?

We have found only one case of clinical and
minor radiolographic regression in a patient
without response to FOLFOX multi-agent 1L
chemotherapy; this patient received a combi-
nation of Erlotinib and Bevacizumab in the sec-
ond line treatment. Based on these data, we
can conclude that FLC tends to express EGFR
compared to HCC. Nevertheless, no other cas-
es of proven efficacy of this combination have
been observed, so further investigation is re-
quired (16).

Based on negligible outcomes of chemo-
therapy in FLC patients with disseminated le-
sion, we can conclude that there is currently no
standard systemic treatment regimen.

If surgical treatment is not a viable option
due to dissemination, e.g. when there is no
possibility to leave a large part of the healthy

liver tissue, which results in an increased risk of
liver failure, then the tumor is considered inop-
erable. Today, interventional radiology tech-
niques such as transarterial radioembolization
(TARE) and transarterial chemoembolization
(TACE) show good results as an alternative so-
lution for this problem. In recent years, these
minimally invasive techniques have been used
not only for palliative therapy, but also as inde-
pendent and, sometimes, definitive therapy
methods for primary liver carcinoma.

According to statistics, both methods of in-
tra-arterial therapy and TARE and TACE have an
equal effect on the overall rate of relapse-free
survival in HCC patients. Depending on the ex-
tent and localization of the neoplastic process,
priority is given to one of them.

TARE combines embolization and radiother-
apy using a radioactive isotope (Yttrium-90 or
90Y). This method uses a microspheres and
locally irradiates the tumor node at close dis-
tance causing its necrosis. For the treatment of
a multinodular lesion, TACE, which combines
embolization and cytotoxic therapy, would be a
better option. Intra-arterial chemotherapy is
capable of covering a larger volume of the af-
fected liver parenchyma.

Due to the lack of special treatment for the
FLC histotype, the efficacy of endovascular
methods for HCC patients has been studied in
clinical trials in FLC patients.

According to the results, one of methods al-
lowed achieving partial response according per
RECIST1.1 when using a combination of intra-
arterial chemotherapy with Doxorubicin fol-
lowed by 90Y radioembolization in an initially
inoperable patient. After the treatment, an AFP
level drop was observed as well as tumor shrink-
age, which resulted in the possibility of surgical
resection. The patient received supportive pal-
liative care and observation for 2 months, after
which the patient was successfully discharged
(17).

90Y TARE after segmental liver resection in a
patient with tumor invasion into the inferior
vena cava was also described. The treatment
resulted in disease stabilization for more than
six months (18).

Considering the small scale and insufficient
number of trials, limited information on the
topic, we’ll use results of our own observations
to supplement the current regimen of FLC diag-
nostics and treatment.
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Case Report

Patient X, 65 y.o., was examined at the place
of residence due to intermittent abdominal pain, ab-
dominal CT-scanning was performed. CT showed
a space-occupying lesion in the right hepatic lobe
(Fig. 3). After liver puncture fibrolamellar carcinoma
of the liver was diagnosed. Oncomarkers: AFP = 3.6,
CA 19-9 =19 (consistent with the reference values).
The patient was referred for consultation to our
Centre. A council of Centre’s leading specialists de-
termined the treatment tactics. The decision was to
conduct liver chemoembolization with Doxorubicin
during the systemic treatment with Sorafenib, with
follow-up CT-scanning. After three courses of TACE,
abdominal CT-scanning showed positive changes —
mass shrinkage and absence of new lesions (Fig. 4).
The patient’s general condition was also improved,
so we decided to move to maintenance therapy with
Sorafenib and observation over time.

Stable disease was maintained for a year, until
the first episode of loss of consciousness accompa-
nied by severe headache. Contrast-enhanced brain
MRI showed a metastatic lesion in the left occipital
lobe with perifocal edema (Fig. 5).

The patient failed to attend visit in the Centre for
consultation due to COVID-19. Without special treat-
ment, the general somatic condition rapidly wors-
ened. The relatives notified us about patient’s death
after a short time.

Based on the results of the review and clini-
cal study, we can conclude that the problem of
diagnostics and treatment of FLC is still relevant
thus far. We can suppose that the reason of this
might be that FLC has no its own place in the
classification of primary liver carcinoma, so the
full range of diagnostic tests is not performed
and the patients with the true form of FLC are
simply overlooked. When a physician confirms
the relevant diagnosis, the next challenge is to
choose the correct and appropriate treatment
method. As we can see, currently there are no
relevant clinical results for systemic chemo-
therapy in inoperable patients without distant
metastatic disease, so endovascular treatment,
which is proved to be effective in many previ-
ously described studies, will be the best alter-
native option.

For patients with disseminated cancer, the
use of first-line systemic chemotherapy as pal-
liative support will be considered.

Thus, a number of questions remain to be
addressed. The current diagnostic and treat-
ment options for FLC require further thorough
investigation.

Fig. 3. PatientX. Pre-treatment CT of the abdomen.

Fig. 4. Patient X. CT of the abdomen after 3 courses
of TACE.

Fig. 5. Patient X. Cerebral MRT one year after the start
of TACE.
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YcnewHbid onbiT OAHOMOMEHTHOIO BbIMOJIHEHUA
3HAOBACKYJIAPHbIX NpoOLEAYpP pPeMofe/IMPOBaHUS
MHTPanbHOro knanaHa MeTofioM KJMNHUPOBaHHs
CTBOPOK “Kpai-B-Kpa# W 3aKpbITHe ylIKa
neBoOro npeacepaus y nauMeHTOB BbICOKOro
XUPYPruyecKoro pucka

C.Tl. Cemutko', [1.A. AcaagoBs'*, A.H. PoraroBa’, A.B. CternaHoB’,
T.C. CaHponse', B.B. ®omeHko', N.X. KamonoB', A.H. lNaHkoB’,
O.B. 3axaposa', A.B. A3zapon?, U.E. YepHbiiesa', [.I. locennaHn'

" Kagpenpa vHTepBeHUMOHHON kapanoaHrnoaoriv v HIL nHTepBeHUMOHHOV KapanoaHrnoaorum
®raoy BO llepsbivi MTMY umenn N.M. CedeHoBa MuH3apaBa Poccumn (Ce4eHOBCKM YHUBEPCUTET),
MockBa, Poccus

2BY3 MO “MockoBckuii 061aCTHOM Hay4HO-UCC/1€A0BaTE/IbCKUM KITMHUYECKNIA UHCTUTYT
numenn M.@. Bnaanmupckoro”, Mocksa, Poccusi

BBegeHue. MutpasbHasi He4OCTAaTOYHOCTb — OAUH M3 Hanbosiee PacripoCTPaHEHHbIX KiarnaHHbIX MOPOKOB
cepaua, “30/10TbIM CTaHAaPTOM” KOPPEKLMM KOTOPOV SIBJIIETCS OTKPbLITOE XUPYPru4eCcKoe BMeLLaTesibCTBO,
0HaKo naumeHTaM BbICOKOro XUPYPru4eckoro pucka Penko ero BbifOJIHSIT. YacTo HeanocTtato4HOCTh
MUTPAaJIbHOro KjarnaHa co4etaeTcsi ¢ pubpuinisumeri npeacepanii, Kotopasl yBeIndnBaeT PUCK Pa3BUTUS
NLLIEMUHYECKNX UHCYJIbTOB Y CUCTEMHbIX TDOMOO3MOOInIA. NaumeHTam ¢ pubpunnsumer npeacepani HasHa-
YarT AJINTEJIbHYIO aHTUKOAryJ/IsiHTHYIO TEPAIUIO, YTO BEYET 3a COOOV MOBbLILLIEHNE PUCKOB reMopparn4yeCckmx
OCJIOXHEHWUV. BbIrosIHEeHWE rpouenypbl 9HA0BACKY/ISIPHOIO 3aKpbITUS yLUKa JIEBOro rnpeacepavsi CHUXaet
PUCK 3MOOJINYECKUX Y FEMOPPArn4EeCKUX OCIIOXKHEHUIA.

Marepuan n metoasl. B faHHOV cTatbe rnpeacTaB/ieHbl [1Ba KIMHUYECKUX CI1y4asl yCreLIHOro O4HOMOMEHTHO-
ro KJIMNUPOBaHmsi CTBOPOK MUTPAJIbHOIO K/iariaHa v 3aKpbITys yLLIKa JIEBOIO MPeAcepansl y naLmeHToB BbICOKOro
XUPYPru4eckoro pucka. TsXXeCTb COCTOSIHUSI MaLyeHTOB 00YC/I0BIeHa MOXW/IbLIM BO3PACTOM, COMYTCTBYIOLLEA
pubpunnsumen npeacepanii, OHKOJI0rMen 1 BbipaxeHHoV aHemuei. MNalmeHTamM nocaen0BaresibHO BbirnoIHEHO
OHOMOMEHTHOE KJTNMNPOBAHNE CTBOPOK MUTPAJIbHOIO KJlarnaHa v 3aKpbITUe yllKa JIeBOro rNpeacepaus.
Pe3ynbratbl. [py KOHTPOJILHOV YPECINLLEBOAHON 9X0KapAnorpapum OTMEYEeHO 3HaYNTESIbHOE CHUXKEHUE
CTEerneHv MUTPasibHOV pPeryprutaumm v rnoJIHoe 3akpbiTUe yLuKa J1IeBOro rnpeacepans ¢ OTCyTCTBUEM Pe3unay-
asibHoro cépoca y oboux naumeHToB. OCI0XHEHUVI HA FOCMUTA/IbHOM 3Tarle Y B PaHHEM M0Ce0nepaLmoHHOM
nepmoae oTMEYeHo He ObIJIO.

BaknovyeHne. OAHOMOMEHTHOE BbINOJIHEHNE 3HAOBACKYJISPHOI0O KIINMUPOBaHMSI CTBOPOK MUTPAJIbHOIO KJia-
naHa v UMraHTaumy OKK/II04epa B YLLKO JIEBOIrO rpeacepans MOXeT cTaTb MeTO40M Bbibopa AJis JIe4EeHUs
nauneHTOoB C TSXKEJI0M HEAOCTAaTO4YHOCTbIO MUTPAJIbHOIO KiarnaHa, rnpo@uaakTuku aMO0IMYeCKnx u reMmoppa-
rNYECKUX OCJIOKHEHUI Y KOMOPOUAHbLIX MaLMeHTOB BbICOKOr0O XUPYPru4eCcKoro pucka.

KnioueBbie cnoBa: mutpasbHasi peryprataumvs, aMooam3anms yika J1eBoro npeacepavs, KiavniupoBaHue
MUTPaIbHOro KianaHa

YcnewHbivi onbIT 0AHOMOMEHTHOIrO BbIMOJIHEHWS] SHAOBACKYISIPHbIX MPOLEAYP PEMOLAENNPOBAHUS 21
MUTPAsIbHOroO KiarnaHa MeToA0M K/NMMPOBaHUS CTBOPOK “Kpavi-B-Kpaw”...
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Experlence of successful simultaneous endovascular
edge -to- edge clipping of the mitral valve leaflets

and closure of the left atrial appendage

in a high surgical risk patients

S.P. Semitko’, D.A. Asadov'*, A.N. Rogatova’, A.V. Stepanov’, T.S. Sandodze’,
V.V. Fomenko', I.Kh. Kamolov', A.N. Pankov', O.V. Zakharova', A.V. AzaroVv?,
I.LE. Chernysheva’, D.G. losseliani’

" Department of Interventional Cardioangiology and Scientific and Practical Center for Interventional
Cardioangiology, First Moscow State Medical University named after .M. Sechenov of the Ministry
of Health of Russia (Sechenov University), Moscow, Russia

2 M.F. Vladimirsky Moscow Regional Clinical and Research Institute (MONIKI), Moscow, Russia

Introduction. Mitral regurgitation is one of the most common heart valve diseases. The gold standard of its
treatment is an open surgery, but it is rarely performed in patients with high surgical risk. Mitral valve
regurgitation is often combined with atrial fibrillation, which increases the risk of ischemic strokes and systemic
thromboembolism. Patients with atrial fibrillation are prescribed long-term anticoagulant treatment that
increases the risk of hemorrhagic complications. Endovascular closure of the left atrial appendage reduces the
risk of embolic and hemorrhagic complications.

Materials and methods. This paper describes two cases of successful simultaneous clipping of the mitral
valve leaflets and closure of the left atrial appendage in patients with high surgical risk. The severity of patients’
condition was determined by their elderly age, concomitant atrial fibrillation, oncology diseases and severe
anemia. Patients underwent simultaneous sequential clipping of the mitral valve leaflets and closure of the left
atrial appendage.

Results. Control transesophageal echocardiography showed a significant reduction of mitral regurgitation
grade and complete closure of the left atrial appendage with the absence of residual shunting in both patients.
There were no complications during the hospital stay and in the early postoperative period.

Conclusions. Simultaneous clipping of the mitral valve leaflets and occluder implantation into the left atrial
appendage may become the method of choice in the treatment of patients with severe mitral valve regurgitation,

prevention of embolic and hemorrhagic complications in comorbid patients with high surgical risk.

Keywords: mitral regurgitation, left atrial appendage closure, mitral valve clipping

MwuTpanbHaga peryprutaumsa (MP) asnsetcs
OOHVM 13 Hanbornee pacnpPoCTPaHEHHbIX TUMOB
3aboneBaHnin cepaeyHbIX KianaHoB, KOTOPbIM
CTpagaeT NPUMEPHO KaxXablh OEeCATbI B3POC-
Nbli B BO3pacte 75 net u crtapwe. 9TO Npo-
rpeccupylowiee 3aboneBaHue, KoTopoe 6e3
JNleyeHusa NpmMBOAUT K CEPAEYHON HeJOoCTaTou-
HOCTU N cMepTU. MHOrMM nauyieHTam OTKa3bl-
BalOT B Onepaumn n3-3a Haanydms TaXesnblx COo-
nyTCTBYIOLWMX 3aboneBaHuin, 4YTO NogBepraeT
MX BbICOKOMY PUCKY XUPYPrUYECKNX OCIIOXKHE-
HUIN. Takme NnaumeHTbl HacTo CTpaaalT OT Mef-
JIEHHOrO yXyAWeHNs 300p0BbA N KadyecTBa
>KN3HW, MOCKOJIbKY MeAVKaMEeHTO3Hada Tepanvd
MOXET TOJIbKO Ne4YUTb MUX CUMMTOMbI, a He
YCTPaHATb OCHOBHYIO NPUYMHY. [ng cumntoma-
TUYECKMX NMALMEHTOB C YMEPEHHOMN UIN TSAXe-
non MP 06GblMHO pPEKOMEHAOYEeTCs OTKPbITOE
XMpyprnyeckoe BMeLUaTeNIbCTBO B YCIOBUSAX

MCKYCCTBEHHOIro KpoBOOOpalleHus aNna BOC-
CTAQHOBJIEHUSA UM 3aMEHbl MUTPAJIbHOIO Kia-
naHa, peabunutauus nocne KOToporo 3aHnma-
et 0o 12 Hep (1).

PasButre MMHMUMaNbHO MHBA3UBHbLIX METO-
[OB Nle4yeHnss crnocobcTBOBaNIO 0ObEOMHEHUIO
KapAnOoJioroB U XUPYProB B MEXAUCUUNIN-
HapHblE KOMaHAbl Oas 0OCYXXOEHUS CITOXHbIX
C/ly4a€eB M BO3MOXHbIX BapUaHTOB JIEYEHUS.
C nosiBneHMem NepBoO B CBOEM poae TpaHC-
KaTteTepHOW CUCTEMbI MACTUKN MUTPAbHOIO
knanana MitraClip y uenon rpynnbl TSXesbIxX
KOMOPOUAHBLIX MaUMEHTOB M3-3a BbICOKOrO
puvcka onepaumm Ha MUTPasibHOM KjlanaHe no-
SIBUJICS LWAHC Ha 9pPEKTUBHOE MaslIOMHBA3WB-
Hoe nedveHue. Mo paHHbIM A. Atchley, Tonbko
okono 2% wn3 npumepHo 1,7 MAH NauMeHTOoB
C YMEPEHHO-TSHKeNnon wunn taxenom MP (>3+)
nonyyatT XUPYpruyeckoe nedeHune (2).
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OpHako 3a nocnegHee gecatTuneTrue napagur-
Ma nedeHna MP mameHunacb. TpaguumMoHHO
Kapaumonorm u xXxmpypru pekoMmeHgoBanu one-
paunto TOSIbKO MPU MOSIBJIEHUU OAbIWKA N He-
NMepeHoCUMOCTN (PU3NYECKNUX Harpy3ok unm
Pa3BUTUMN CTPYKTYPHbIX UBMEHEHUI B CcepaLe.
BonbWMHCTBY NaUVEHTOB OTKa3blBalOT B Ore-
pauun n3-3a NPEKSIOHHOro Bo3pacTta, cnabo-
CTW, NpeawecTByOWMX onepaumm Ha OTKPbI-
TOM Cepaue vnm rpygHon kneTtke, aputMum,
XPOHMYECKOro 3aboneBaHUst MovYek U Opyrux
dakTopoB.

TpaHckaTeTepHas naacTuka MUTPabHOro
KnarmaHa paclimpuna ropu3oHTbl Ie4eHUd na-
umeHtoB ¢ MP. XoTa n xmpypruyeckasi Koppek-
una MP ocTtaeTcsa ctaHOapTOM, HOBas anbTep-
HaTMBa OAaeT BO3MOXHOCTb TEM, KTO HE SIBNSIET-
CH KaHOMOATOM Ha onepaumio Uy KOro paHbLue
He ObIsI0 BapuaHTOB. TpaHckaTeTepHasa cucTe-
Ma mutpansHon nnactukn MitraClip He npocTo
nonosiHuNa nevyebHbl apCceHarsn, HO 1 MOMEHSI-
na npencraBneHne KIMHULUMCTOB O TOM, Kak
MPaBuJIbHO JIEYNTb TakKMX NALNEHTOB.

Konbuo MyutpanbHOro knanaHa UMeeT CIoX-
HYIO CeaoBUOHYIO popMy, KOTOpast USBMEHSAET-
Csl B TEYEHME CUCTONblI U OMacTOSbl, HTOObI
CcrnocobCcTBOBATHL NPaBUIIbLHOM paboTe knanaHa.
CTBOpPKM KnanaHa noagelleHbl K GUbpo3HOMY
KOJIbLLY U YEPES CYXOXUIbHbIE XOPAbl COEANHS -
IOTCA C NanuISPHbIMU MbIWLAMN U NIEBBIM
Xenyaoykom. Atnonorus geyx tmnos MP — ge-
reHepaTMBHONo M PYHKUMOHANbLHOIO — 4acTo
OblBaeT cMellaHHoN. MepBuYyHas, nnm gereHe-
patuBHas, MP ob6ycnosneHa npeppacnono-
XEHHOCTbIO K MnoTepe GUOPO3IaCTUYHOCTMU
B TKaHW KJlanaHa, 4TO TakXe Ha3blBaeTcs
MMUKCOMATO3HOW aereHepaunen. 9TO0 MpuBoO-
ONT K MOPaXXeHMIo JINCTKOB C N30bITOYHOW Noja-
BMXXHOCTbIO. PassuBatowasacsa MP moxeTt 3a-
TEM MNPUBECTU K JalibHENLWEMY YXYALEHUIO
COCTOSIHMA KflanaHa, BKJo4Yasi paspbiB Xop4,
1 YBEJIMYEHMIO Pa3MepOB JIEBOro npeacepans,
4TO camo o cebe ycyrybnsaet MP (3).

Mpu dyHKUMOHANBHON, WAW BTOPWUYHOWM,
MP cTBOpKM KnamaHa Mo4YTU HE U3MEHEHbI,
a ONCOHOYHKUNS MUTPaNbHOro KnanaHa passBu-
BaeTCH N3-3a OPYrMX COCTOAHUN, KOTOPbIE MO-
ryT NOBAUATbL HAa DYHKUMIO MUTPASIbHOro Kna-
naHa. ncoyHKuna neBoro Xenyno4dka scnes-
CTBME ULLEMUYECKON BONe3HU cepaua MoXeT
orpaHm4mBaTtb MOABUXXHOCTb CTBOPOK, BbI3bl-
Bas Mmasibkoantauuio u MP. YBennyeHvne neBsoro
Xenynoyka BCNeacTBMe gmnataumoHHON Kap-
anomMmonaTtum Unn yBesimdeHus f1eBoro npesa-
cepams MOXET MPUBECTU K PACLUMPEHMIO KOJ1b-
L2 MU HENoOJIHOW KoanTaunum MmUTpasibHbIX CTBO-

pok. CyLecTByeT Takxke KanbumduumpyoLas
MUTpanbHas OereHepauvsd, unu peBmMaTuye-
ckasa MP, koTopas xapakTepudyeTcsa nporpec-
CUPYIOLLMM YTOJILLLEHVNEM CTBOPOK, OT/IOXEHMU-
eM KanbUusg M nocnenylowyiM CKpenieHnem
CTBOPOK U OrpaHnyYeHnEM UX OBUKEHUS.

MroHepoM XmMpyprum MUTPasnbHbIX NOPOKOB
cumnTaeTcs npodeccop napwxkckowm EBponen-
CKoM 60bHULBI MeHU XKopyka MNMomnuay AneH
KapnaHTbe, pa3spaboTaBLunii OCHOoBOMNOarak-
WwMe npUHUUMNBl XUPYPrMYECKON KOPPEeKLUn
MUTPasbHON HegoCcTaTO4YHOCTU. [MpeanoXeH-
Hasa UM knaccmukaums BKIKOYaAET 3TUOJOIMIO,
TUN MOPaXeHUs N ANCOYHKLNN, BOZHUKAKOLLNE
B pe3ysibTaTe nopaxeHuin:

« Tun | — HopMasibHOE OBUXEHWE CTBOPOK,
pacLUMpeHHOoE KOJbLO U LeHTpanbHaa MP.

«Tun Il — n306bITOYHOE ABUXEHME CTBOPOK
(MMKCOMaTO3HblIE U3MEHEHUSI N BbiNaaeHune/
ApOXaHne CTBOPOK).

« Tun llla — orpaHn4YeHHOE OTKPbITUE CTBO-
POK (0ObIYHO NPU PEBMATU3ME U KaNlbLIMHO3E).

+Tun lllb — orpaHnyeHHas NOABMXHOCTb
M 3aKkpbiTMe CTBOPOK (ancdyHkumsa JIK n nwe-
Muyeckas 60ne3Hb).

OTn pasnnymsa BaXKHbl, MOTOMY 4YTO MPOrHO3
MOXET B KOHEYHOM UTOre 3aBMCETb OT OCHOB-
HOM NpUYKHbI Npobnembl. CTpaTernm neyeHms
U XUPYPruvyeckmnin noaxon 3aBUCAT OT ITUO-
norum MP v nopaxeHuii. CnenyeTt Takke oTMe-
TUTb, 4TO aTMoNnornsa MP MoxeT ObITb “cMeLlaH-
HOW”, 0BYCNOBMIEHHON KaK AereHepaTUBHbIMU,
Tak U  QYHKUMNOHANbHBIMU  KOMMOHEHTaMMN.
MitraClip B HacTosllLee Bpemsi MUCMOoJib3yeTcs
ona gereHepatmeHon MP. OgHako nogaBnsio-
wee 6ONbLIMHCTBO MNALMEHTOB C AMArHO30M
MP umetoT pyHKUMoHanbHyto MP. YMepeHHOo-
Tskenaa v Tsxenaa MP MoxeT npuBecTu
K gunataumm neBOoro npencepansi, NOCTOSAH-
HOW pnbpunnauumn npeacepanin, yBeim4yeHuto
JNIEBOro Xenyaoyka, oabllKe 1 3aCTOMHON cep-
OEe4YHON HegoCcTaTouHOCTU (4).

NccnepgosaHne COAPT saBngeTcs nepBbiM
pPaHLOMN3NPOBAHHbLIM KOHTPOJNIMPYEMbBIM
MHOIOLEHTPOBbLIM MCCNELOBAHNEM, MNpPOBe-
OEeHHbIM O/19 OLEeHKK 6e30nacHOCTU U adpdek-
TuBHOCTM ycTtpownctea MitraClip y maumeHToB
C CepaeyHon HegoCTaTO4YHOCTLIO U DYHKLMO-
HanbHoW MP. Ero pe3ynbraThl Obli NpencTaB-
NleHbl Ha KOHdepeHuMn Mo TpaHcKaTeTepHOoMn
kapgmoBackynsapHon tepanuun (TCT) B 2018 .
MccnepoBaHve nNpoaoeMOHCTPUPOBAO, 4TO
npouenypa KiannmpoBaHUS yiydllaeT pes3ysb-
TaTbl JIEYEHUA MALMEHTOB N YMeHbLUAEeT KOJn-
4eCTBO NMOBTOPHbLIX rOCAUTANU3auviA Mo NOBOAY

YcnewHbivi onbIT 0AHOMOMEHTHOIrO BbIMOJIHEHWS] SHAOBACKYISIPHbIX MPOLEAYP PEMOLAENNPOBAHUS
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cepheyHon HeJoCcTaTo4YHOCTU (5).
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M3BECTHO, Y4TO MPU YMEPEHHON NN TaXe-
nov MP BbiXupaTenbHasi TakTMka HeyMecCTHa.
OaHako psig uccnegoBaHUM OEMOHCTPUPYET
MAOXue pe3ynbTaTbl XUPYPruyeckom KOoppek-
UMM Y NauLMEHTOB BbICOKOrO pucka. B yacTHo-
ctn, S. Mkalaluh v coagr. (6) npuBOAAT Pe3Yib-
TaTbl XMpyprmyeckoro nedeHms 138 naymeHToB
¢ MP. Bbinm nady4eHbl npegonepanmoHHbIe CO-
nyTcTBylOLWME 3ab0neBaHUs, PaHHAS CMepT-
HOCTb, MOCJ/IEONEPALMOHHOE KITIMHUYECKOE Te-
YyeHne ”n npeaukTopbl cMepTHocTU. CpenHsas
NPOAOOIKNTENBbHOCTL NPebblBaHNA B peaHnma-
LIMOHHOM OTaeneHnm coctaeuna 5,3 = 7,5 gHq.
PecnunpaTtopHble OCNOXHEHUS U cencuc Obinm
Hanbonee 4acTbiMW MocneonepauoHHbIMN
ocnoxHeHmamn. Obuwasa 30-gHeBHas cmepT-
HOCTb cocTaBuna 18,1% (n = 25), yTo aBnaeTcs
BeCbMa CYLLECTBEHHbIM NOKa3aTesieM.

MuvHuManbHO MHBa3mBHas Koppekums MP
C MPUMEHEHVEM KIUMUPYIOWEro YCTPOMNCTBa
MitraClip o6beauHsieT npemmyllecTsa adpdek-
TUBHOIO KJIACCNYECKOr0 XMPYPrn4eckoro n aH-
[oBackynsipHoro nedeHusa. OgHom n3 ocobeH-
HOCTEW OAHHOW Npouenypbl ABASETCS HU3Kas
TpaBMaTUYHOCTb WU MUHUMasbHble 60NneBble
oulyLeHNsT — onepauvsa NPOBOAUTCS YEPESs He-
60nbLLOV pa3pes B Naxy, a LBbl C pa3pe3a CHU-
MaloTCa Ha cneaylwmi OeHb Nnocne BMella-
TenbcTBa. MeamaHa npebbiBaHUSA B CTalMOHa-
pe cocTaBngeT OKONo 2,5 OHeNn; ynydleHue
CaMOYyBCTBUSA C WNCYHE3HOBEHWEM WU Cylue-
CTBEHHbIM YMeHbLUeHUEM cuMnTomMoB MP oT-
MevyaeTCcs HEMOCPeaCTBEHHO NOC/e onepauunn.
Huskuin puck peuyamea — y 90% npoonepu-
POBaAHHbLIX MNAUMEHTOB MUTPabHbIA KnanaH
COXpaHdaeT CBOI GYHKUMIO HA MPOTAXEHUU
10 net n 6onee. besonacHocTb 1 apdeKTMB-
HOCTb METOAVKM NOATBEPXAEHA pesyfibTatamMm
nccnenosaHusa EVEREST Il (Endovascular Valve
Edge-to-Edge Repair Study) (7).

MitraClip ob6ecneunBaeT TpaHCKaTeTepPHYO
NaacTUKy MUTPasNbHOrO KjlarnaHa nyTemM cosga-
HUSA BEPTUKANbHOW JIMHMK KoanTauum, obpasy-
lowen “aByxXOTBEPCTHLIA” knanaH. o cBoen
CYTU KNUMMPOBAHME CTBOPOK KflanaHa “kpamn-B-
kpan” yctporcteom MitraClip sBnsaetca mano-
MHBA3MBHbIM aHasIOrOM XUPYPruyeckon nna-
CTUKM MUTpasibHOro knanaHa no Alfieri, npu
KOTOPOI Kpasd CTBOPOK MUTPAJSIbHOIO KianaHa
clumBatoTcsa mexay coboin nocpeaunHe. Mpoue-
aypa Mno3BOSISET MNO3MUMOHMPOBATb U U3MeE-
HATb MOJIOXXEHME B peasibHOM BPEMEHU ANs
onTMMmnsaumm ymeHolieHnsa MP. BaxHo oTme-
TUTb, 4TO TpPaHCKATETEPHOE KIUMNUpPOBaHWUE
MitraClip BbInonHAeTCS KOMaHAOOM, BK/OYalo-
LLer Kkapamoxvpypra, UHTEPBEHLMOHHOIO Kap-

Puc. 1. Yctporicteo MitraClip.

anonora C OnbiTOM TpaHccenTanbHOM MyHK-
uMun, KapanoaHecTesnonora, cneunanucTta no
axokapguorpadum n obydyeHHOro nepcoHana
peHTreHonepaunoHHON.

YpeckoxHas niactmka MUTpanbHOro kna-
naHa c¢ wucnonb3oBaHmemMm MitraClip (Abbott
Vascular) nokasana cBoOlO 3¢)PEKTUBHOCTb
1 6e30MacHOCTb B CHUXEHUU HeOOoCTaTO4YHO-
CTU MUTPAaNbHOIO knanaHa v yny4ieHnn gyHk-
LMOHaNbLHOrO kjacca no knaccudunkaymm
Hbto-Mopkckoli kapavonoruyeckon accouma-
umn (8, 9). HekoTopble nccnegoBaHmMsa goka-
3anm 6e30nacHoOCTb U 3PPEKTUBHOCTb 3TOrO
MEeTOoAa Yy NMauVEHTOB C MOBbILLEHHbLIM PUCKOM
ONs XNpYyprum MutpanbHoro knanada (10-12).

YctpowncTteo MitraClip npenctaBnsieTr co-
OO CNOXHYIO CUCTEMY, Ha KOHUE KaTeTepa
KOTOpOI cobupaeTcsa M 3akpenaseTrcda cama
knunca (puc. 1). Kak cxemaTtun4yHO nokasaHo
Ha puc. 2a, 6, Knunca yctaHaB/IMBaETCSA Mexay
OBYMSl CTBOPKaMum MUTPaNbHOrO KjarnaHa, He
HapyLwasa npu atom paboTy cepgua. [Ans Bbl-
MOSIHEHMSI OAaHHOW npouenypbl HeobxogmMma
uenaa 6puraga cneuwanucTtoB (Heart team),
BKJIIOHAKOLLAA HE TONIbKO PEHTreH3HO0BacKy-
JNFPHbIX XMPYProB, HO 1 aHECTE3UOIOroB 1 Che-
LMasMCTOB YNbTPa3BYKOBOM ANArHOCTUKMU.

Kak npaBwnio, y nauyeHToB C HeLOCTaTou-
HOCTbIO MUTPaNbHOro KjlanaHa pa3BuBaeTCs
dunbpunnauusa npencepauinn (Pr). Y naun-
eHTOB npu Hanuyium Pl B pesynbrarte pac-
CTpOViCTBa KOOPAMHUPOBAHHOIO COKpaLLEHUS
npeacepann nonocTb NIEBOrO npencepaus
pacwmpsieTca, yxyAwaeTca cokpaTuTenbHas
dYHKUNS, 3aMennsieTcsa KpOBOTOK. ITO Hambo-
nee pacnpocTpaHeHHass dopma cepaedyHon
apuTM1M B MmMpe, KOTopasi CBs3aHa Co 3Hauu-
TeNbHbIM YBEIMYEHNEM PUCKOB BO3HUKHOBE-
HUS NLWEMUNYECKNX WHCYSBTOB U CUCTEMHBIX
TPOMB03SMOBONNIM, OCOBEHHO Y NALMEHTOB MO-
Xmnoro Bo3pacta. Bo Bpems pubpunnaunm
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Puc. 2a, 6. Cxematnyeckoe nsobpaxeHune yctaHoBku 3axuma MitraClip.

KPOBb 3acTanBaeTCsl, YTO NPUBOAMT K 0O6paso-
BaHWIO TPOMOOB, SABSIIOLLMXCS MPUYNHON Kax-
[0ro NAToro nHeyneta. B nogasnsiowem 60b-
LUMHCTBE CNy4yaeB TPOMObI 06pas3yloTCs B yLUKE
nesoro npegpcepausa (YJiM), pexe B nesom
npeancepann. 9TomMy crnocoOCTBYIOT ero n3o-
rHyTas doopma 1 y3Kkoe OCHOBaHMe.

OTMonorna NPoOUCXOXAEHUS ULLEMUNYECKO-
ro MHCyNbTa 4alle BCEero kapaumoambonunye-
cKasl, 4To cBfA3aHO C TpomMmboobpazoBaHMEM
B YJII, pexe B NoNOCTM NEBOro npeancepavs.
B cTpykType Bcex TpoMOO3IMOONINYECKNX OC-
NOXHeHUNn y naumeHToB ¢ DI 60nee 90%
NPUXOANTCSH Ha uWeMnYeckmin unHcynst (13).
MweMnyeckmnin MHCYNbLT KapanoamMOoImnyecKom
npupoabl ABASETCa Hanbosee OnacHbIM, 4TO
006yCNOBNIEHO BbICOKOW CMEPTHOCTbLIO 1 pa3Bu-
TUEM CTOMNKON nHBanuguaaummn. C Lenbto oueH-
KU pucka TPOMOOSIMOOINYECKUX OCNOXHEHUM
(MWEMMNYECKOT O MHCYNbTA, TPAH3UTOPHbIX ULLIE-
MUWYECKMX aTak N CUCTEMHbIX TPOMO0O3aMBONIA)
BceM naumeHtam ¢ DIl pekoMeHOoBaHO WC-
nonb3oBaTtsb wkany CHA2DS2-VASc (14).

MepopanbHble aHTukoarynaHtoB (MOAK)
MNrpaloT OCHOBHYIO POJib B NPOPUIAKTUKE ULLIe-
MWYECKOro WHCynbTa y nauymeHtoB ¢ @I1.
OpoHako npu MNpPOJSIOHFMPOBAHHOM MNpueme
MOAK MOryt BO3HMKATb CEPbE3HbLIE OC0X-
HEHWSI, OCOBEHHO Y NALMEHTOB C LIESIbIM CreK-
TPOM CcONyTCTBYIOWMX 3aboneBaHunin. Kposo-
TeyeHusa y naumeHToB, npuHumaowmx MNOAK,
No-npexHeMy OCTalTCs OCHOBHOW OMacHO-
CTblo Tepanuu. PekomeHOoOBaHO OUEHMBATb
PUCKN KPOBOTEYEHMS Nepen Hadanom npuema
MOAK (Hambonee wuaBecTHas wkana HAS-
BLED). Mo paHHbIM uccnegoBaHUi NPUEM
NMOAK B KkayecTBe MOHOTEpPanNMU He ycTynaet
KOMOMHMPOBAHHOW Tepanuu no adpPeKTuB-
HOCTV N MNPEBOCXOAUT ee no 6e30nacHOCTU
y naumeHToB ¢ PI1, oaHaKO PUCKM BO3MOXHbIX

reMopparmyecknux OCJIOXHEHUN [0CTaTO4YHO
BbICOKW, OCOOEHHO Yy MauueHTOB MOXWSI0ro
Bo3pacTa (15, 16).

HekoTopble conyTcTBylOLWMe 3aboieBaHus,
npmBosLLVe K BbICOKOMY PUCKY onepaumn Ha
cepaue, B paBHOM CTeneHn CBsi3aHbl C BbICO-
KM PUCKOM KPOBOTEYEHUS NPV NPOBEAEHNN
MepopasbHOM aHTUKOArynaHTHOM Tepanuu.
OHpoBackynsapHoe 3akpbitne YJII ctano anb-
TepHaTuBon anutenbHon Tepanum MNOAK gna
NPOMPUNAKTUKMU UHCYNbTA Yy NAUMEHTOB C He-
knanaHHoii ®r1. UccneposaHme PROTECT AF
NPOLEMOHCTPUPOBANO CpaBHUMYIO 3ddek-
TMBHOCTb oOkknogepa YJIIMT (LAA) Watchman
n NMOAK ¢ ncnonb3oBaHrem BapdapuvHa B npe-
LOoTBpaLLeHNn GOPMNPOBAHNSA CEPLEYHbBIX OM-
60510B 1 CMEPTU OT CEPAEYHO-COCYANCTbLIX NN
HesICHbIX Npu4yKnH (17). XoTa yactoTa Hebnaro-
NMPUATHBIX COObITUI, CBA3AHHbIX C 6e30nacHo-
CTblO, B rpynrne BMellaTesbcTBa Obina BbllUE,
4yeM B KOHTPOJIbHOW rpynne, cobbITUSA B rpynne
BMellaTenbcTBa OblIM B OCHOBHOM pe3ynbTa-
TOM MepunpouenypHbIX OCNOXHEHNA. Y naumn-
€HTOB C COYeTaHMEM BbICOKOIO pucka TpomM060-
3aMbonYecknx cobbiTUA C BbICOKUM PUCKOM
KpoBoTedeHuin 3akpbiTne YJII moxeT npenot-
BPaTUTb KPOBOTEYEHUS 3a CYET COKpaLLleHus
dazbl HEOOXOAMMOWM aHTUKOArynsaHTHON Tepa-
nMn 00 NepBbIX HeAesb NOCAe MnaaHTaunn.

Okknopep AMPLATZER™ Amulet™ YN —
YCTPOMCTBO HOBOIO MOKOJIEHUS, KOTOPOE LWn-
POKO PacrnpoCTpaHEeHO B KJIMHUYECKOMN Mpak-
Tuke. lNpegHazHadyeH ong 4YpeCckOXXHOro TPaHC-
kaTteTepHoro 3akpblTusa YJIIN naumeHtam ¢ PI1,
CBSI3aHHO C BbICOKMM PUCKOM TpomMboobpa-
30BaHUd, 009 NpPoOUNaKTUKN WUHCYJSILTOB.
Bnaropaps yHuKanbHOMY AM3aiHy YCTPOMCTBA
OHO cooTBeTcTBYeT dopme VYJII. Tanusa
yCTpoOWcTBa MMEET rmMbkoe coeguiHeHWE Mo
TUNy cyctaBa. Takasi CBS3b MeXAy YCTpPOun-

YcnewHbivi onbIT 0AHOMOMEHTHOIrO BbIMOJIHEHWS] SHAOBACKYISIPHbIX MPOLEAYP PEMOLAENNPOBAHUS
MUTPAsIbHOroO KiarnaHa MeToA0M K/NMMPOBaHUS CTBOPOK “Kpavi-B-Kpaw”...
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Puc. 3a, 6. CxemaTunyeckoe n3obpaxeHne oKklogepa B NOAOCTU yLLIKA eBOro npeacepans.

CTBOM M OMCKOM MO3BONSIET OAUCKY CaMOOpWu-
eHTupoBaTtbcsa B nonoctu YJIN. Auck paspado-
TaH Tak, 4ToObl 06ecneynTb MOJIHOE 3aKpbITUE
ycTbsi nonoctn YJIM. HebGonbLuoe HanpsixxeHue
MeXxay OMCKOM 1 YCTPOMNCTBOM obecnevynBaeT
NJOTHOE MpUEraHne K CTEHKE NIEBOro npeg-
cepavia. [1Ba peHTrEHOKOHTPACTHbIX Mapkepa
N PEHTrEHOKOHTPACTHbIE HUTW B BUAOE aHKe-
POB-KPKOYKOB YCUINBAKOT PEHTITEHOKOHTPACT-
HOCTb ycTpoicTea. MNpu He06X0ANMOCTM MOX-
HO peno3nuMoHmpoBaTb. [lpokcumManbHas
paclupeHHas 4acTb OKKAlAepa HagexHo
M30JIMPYET yCTbe MNOJIOCTU npuaatka NeBoro
npencepamsa (puc. 3a, 6). YCTpPoOMCTBO NOCTaB-
NSeTcs y>Ke coOOpaHHbIM U 3arpy>KeHHbIM B A0-
CTaBJISAIOLLYIO CUCTEMY, YTO 3HAYUTEJIbHO CO-
KpawaeT BpeMSA NoAroTOBKM K CAMOW MMMAAH-
Taumm (18).

YuuTtblBasi, 4TO Kak umnnantaumsa MitraClip,
Tak n okko3ua YJII — ypeckoxHble MeToabl,
TpebyoLwme TpaHccenTanbHOM MyHKUMKW, TeXx-
HMYECKU NpPUBJIEKATENIbHO paccMaTpuBaTtb UX
O[HOBPEMEHHOE UCMONb30BaHue. AkTyasb-
HOCTb OIHOMOMEHTHOI NpoLenypbl B TOM, Y4TO
OO0NbLUMHCTBO MaLUMEHTOB C MNOKasaHUSMUN
K KIUMMPOBaHWUIO ABNAIOTCA KaHOugatamy Ha
3akpbiTne YJIIN. KombuHmpoBaHne obenx npo-
uenyp Yy Takmx NauyeHToB Oas MUHUMU3aUMn
BPEMEHHOI0 NPOMEXXYTKa MOBbLILLUEHHOIO prUcka
KPOBOTEYEHMSA OTKPbIBAET HOBbIE BO3MOXHOCTU
MasloOMHBA3MBHbIX BMELLIATENBCTB Ha cepaLe.

B nutepatype BCTpevaloTCs OTAEsIbHble
€OMHNYHbIE YNOMWHAHUS O Nogo6HbIX nMpoue-
anypax. B ywactHocTu, A.R.G. Francisco n coaBT.
coobLwwatoT 0 5 naymeHTax, KoTopble NepeHec-
nn okkno3uio YJII ¢ nomoublo ycTponcTsea
Watchman® ¢ nocneaywouwen vMmnaaHTaunen
MitraClip B pamkax Tow e npoueaypbl. Bcem
naumeHTam — kangumpgatam Ha MitraClip n 3a-
KpbiTve YJII OblN0 O0TKa3aHO B OTKPbLITOMN XW-
pyprm4eckon onepauum n3-3a KoMopbumnagHoro
$OHa, HM3KOoM ppakuun Bbibpoca (35% un me-

Hee), HeaoCTaTOYHOCTU KpoBOOOpaLLeHUS
(NYHAII n IV) N HBIX BBICOKUX PUCKOB. NepBbiM
aTanoM BbIMOJIHEHA nMpoueaypa  3akpbiTUs
YJII, 3aTtemMm knMnmpoBaHMe CTBOPOK KjlanaHa.
Bce 5 nauneHToB OblY NPoonepupoBaHbl npa-
BbIM TpaHCcdemMopasibHbIM TPaHCBEHO3HbLIM
OOCTYyrNnoM C npegsBapuTesibHbIM YLLUVMBAHUEM
AByMs ycTponcTBamu perclose proglide Ha Ha-
YyanbHOM 9Tane, OO0 3aBefeHus UMbl ONns
TpaHccenTanbHOW nNyHKuun. Bce naumeHTbl
BbINMCaHbl B TedeHne 24-36 4. He 6b110 oTMe-
YEHO HUKaKUX MEePUNPOLEOYPHbIX NAN PAHHUX
rnocneonepauoHHbIX OCITOXHEHWUA.

MaumeHTbl HAabNIOANNCb B TeYEeHMe Mecs-
ua. Bce nauyieHTbl OTMETUAN yAYyYLLIEHWE KNU-
Hu4eckon cumnTomMmaTuku (knacc I-11mo NYHA),
OxoKI' nokasano 3Ha4ymMTenbHoe cHuxeHne MP
(6e3 3Ha4YMmMoro cteHosa), onTumanbHOe MNo-
JIOXXEeHNE OKKJAaepa M OTCyTCTBME TPOMOOB.
MexnpeancepgHas neperopogka nokasana
y Bcex 5 nmaymeHToB HeEOONbLUOW, reMoamHa-
MUYECKN HE3HAYNMbIA LUYHTUPYIOLWMIA cOpoc
cnesa HanpaBo. Yepes 243 = 70,7 OoHa coxpa-
HAMOCb cUMMATOMaTM4eckoe yiydlleHne 6e3
HexenartesibHbIX aBneHunn (19).

lpynna aBTOpoB BO raBe ¢ A. Schade
onybnukoBanu 1 cny4yar ycnewHom ogHoOMO-
MEHTHO KOMOVHNPOBAHHOM NpoLuenypbl Kin-
NMAPOBaHNS CTBOPOK MUTPaAsIbHOro kranaHa
1 3akpbiTna YJII. ABTOpbI COOOLWAIT O CYLECT-
BYIOWMX TPYOHOCTSAX KOMOWHMPOBAHHOIO
noaxona TEXHUYECKOro xapakrepa, a MMEHHO
yyacTka TpaHCenTasibHOM MyHKUUW, KOoTopas
MOXeT ObITb yO0OHa TOJIbKO AJ151 OAHON N3 ABYX
BbILLEYNOMSAHYTbIX Mpoueayp. ABTOpbI Mpenno-
naratoT, 4TO KOMOMHMPOBAHHbLIA MOAX0n He
MOXeT OblTb PACCMOTPEH KaK YHMBepCasbHbIN
ONg  OAHHOW KOropTbl MNauMEeHTOB, O4HAKO
BMOJIHE XN3HECNOCOOEH Mpu TWATeNbHOM OT-
6ope. MaBHOE e NPenMyLLEeCTBO 3ak/to4HaeT-
Cq B OTCYTCTBUM MOTEHUMANBbHO BO3MOXHbIX
MOCNEenCTBMI OBYX UCKYCCTBEHHbIX OedEKTOB
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neperopoaky nocsie camon no cebe TpaBMU-
pylowen npouenypbl TpaHccenTanbHOM MyHK-
umm (20).

Hanbonblunii onbiIT OAHOMOMEHTHON KOM-
OMHMPOBAHHOM Npoueaypbl KIUMMPOBAHUA U
3akpbiTva YJII B ogHOWM KNnMHMKE onybnmnkoBaH
rpynnon aBTOPOB U3 YHMBEPCUTETCKOIO
LleHtpa cepaua B Liopuxe (LLUsenuapus) (21).
MccnepoBatenn coobuwaiT 0 25 naumeHTax
C OOHOMOMEHTHOW 3HO0BACKYNSAPHOW MaacTu-
KOV MUTPaNIbHOIrO KfianaHa 1 yCTaHOBKWM OKKJTHO-
3UPYOLWEro ycTtponctea  AMPLATZER™
Amulet™ B YJ1IM y naumeHTOoB € BbipaxkeHHown MP
n conytcTytowein Prl. NpumeyaTtenbHo, 4YTO B
Ka4eCcTBe rpynmnbl CpaBHEHUS (KOHTPOJIbHOMN
rpynnbl) ObM HabpaHbl NnaumeHTsl ¢ MP 1 @I,
KOTOPbIE NEePEHECNN N30NNPOBAHHYIO NpoLeay-
py KIMnmMpoBaHus “kpan-B-kpan”. MNokasaHuns K
npouenypam o6CyXOanmcb 4aeHamu Kapamo-
norunyeckomn 6puragbl HA OCHOBE Mpeanosarae-
MO0 XMPYPruyeckoro pucka v npennoyTeHui
nauyeHTa. Bce gemorpaduyeckme n KnmHuye-
CKNE XapaKTEPUCTMKM, B TOM 4YUCAE PUCK WH-
cynbta uU OONbLIMX KPOBOTEYEHWUI (OougeHka
CHA2DS2-VASc, oueHka HAS-BLED), naHHble O
npouenype n o6 mMcxogax rocnutanMsauum m
nepruonoB HabnoaeHus, ObIK 3aperncTpupPo-
BaHbl B peecTpe MitraSwiss, KoTopblit Obls1 040-
©peH MECTHLIM KOMUTETOM MO 3TUKE.

Bce naumeHTbl NpoornepupoBaHbl C MapTta
no utoHb 2016 . [epBbIM 3TanNOM BbINOAHANACH
MMMNaHTaumsa okkagepa, 3aTemM NpoBoau-
nocb knunupoBaHue. TpaHchemopasbHbIl
TPAHCBEHOS3HbIN 4OCTYN NPenyLwmBancs ABymMs
ycTponctBamu perclose proglide. [Mpuem
MOAK npekpawanca B [AOeHb nNpouenypbl.
MpooonKnTeNbHOCTL NpebbiBaHUS B CTaLMO-
Hape He oTmM4yanacb Mexay AByMS rpyrnnamm
(7,0 oHa B KOMBUHMpPOBaHHOM rpynne n 5,0 oHa
B KOHTpOJibHOW, p = 0,33). Hepes 30 aHeln ogviH
naumeHT B KOMOMHUPOBAHHOW rpynmne ymep ot
KPOBOU3NUSAHUS B MO3r (KOMOMHMPOBAHHAas
rpyrnna rno cpaBHEHUIO C KOHTponem: 4% npo-
1B 0%, p = 0,32). Y Tpex naumeHToB ObIsIo He-
3HA4YNTENbHOE OCJIOXKHEHME B MECTE COCyau-
cToro goctyna (kombuHmpoaHHaa rpynna 4%
Mo cpaBHEHUIO C KoHTposnem: 8%, p = 1,00)
My OBYX NAUMEHTOB pa3Buiacb OCTpas noyey-
Hasa HeJocTaToyHOCTh (rpynna 1 4% no cpa.-
HeHMto ¢ rpynnon 2 4%, p = 1,00). ABTOpbI CO-
o6LatloT, 4TO B KOMOMHMPOBAHHOW rpynne He
Obl/I0 ULLIEMUYECKOTO WHCYNbTA, MNepukapam-
asbHOro BbINOTA WAM TamnoHagbl cepgua.
lfeMmopparnyeckmnin UHCYNLT Pas3BMIICS Y OOHOIo
605bHOro B 00beduHEHHONM rpynne. 3TO Noa-
YyepKkMBaeT TOT PakT, YTO NAUNEHTbI, NePEHeC-

Wwme npouenypbl KIMNMpoBaHMA HA MUTParb-
HOM KknanaHe, COCTaBAAlT NONyasaunto C Bbl-
COKMM PUCKOM KpOBOTe4deHun. Kak nokasasno
npuBedeHHOe uccrnepoBaHue, KoOMOUHauWs
KnmnupoBaHus 1 3akpbiTusa YJ1TT cHUxXaeT puck
KPOBOTEYEHNUA W, CNefoBaTeslbHO, WMeeT
CMbIC/T C TEOPETUYECKOW TOYKM 3pPEeHUs.
HecmoTps Ha Gonee oNnTENbHOE BPEMS MPO-
Leaypbl Mo CpaBHEHUIO C KOHTPOJIbHOW Fpyri-
now, B KOMOWHMPOBAHHOM rpynrne He Oblso
6onblue HexenaTenbHbIX SBEHUA. HacTosuwee
nccnemoBaHme nokasasno, 4HTo KOMOUHMPOBaH-
Haa npouenypa He OKa3biBAET CYLLLECTBEHHOIO
B/INSIHUS HA 4acTOTy OCTPOro mMoBPEeXAeHus
noyek. Takum o6pasom, NO MHEHWUIO aBTOPOB,
BbINMOJSIHEHNE OOHOMOMEHTHON KOMOUHUPO-
BaHHOW mpoueaypbl KNUANMPOBaHUS U 3aKpbl-
Tne YJMN y naumeHtoB ¢ MP n ®I1 BO3MOXHO
n 6e3onacHO, NOCKOJIbKY MokasaTenu ycnexa
n 30-gHEBHbIE pe3yfabTaTbl He OTIMYannCb
MeXxay KOMOVHWUPOBAHHOM rpynnon naumMeHToB
M rpynnow ¢ n3osiMpoBaHHbIM KIIMMMPOBAHMEM
CTBOPOK MUTPasIbHOro knanaHa (22).

Takum 0b6pa3oMm, corflacHo nuTepaTypHbIM
OaHHbIM, OJHOMOMEHTHass KOMOWHMpPOBaHHas
npoueaypa KnMnupoBaHusa “Kpamn-B-Kpan” cTBO-
POK MUTpasibHOro kanaHa u 3akpbitue YJII
BnosHe ocyuwecTtemma. OgHako Bce npuBe-
OEHHbIE N Opyrve, He OCBELLEHHbIE B JAHHOMN
cTaTbe pesynbTaTtbl UMEKT CYLLECTBEHHbIE
OrpPaHUYEHNd, MOCKOJIbKY MOJlydeHbl B XO4e
PETPOCMEKTMBHbIX OAHOLEHTPOBbLIX aHANIN30B.
9T npepnBapuTesibHble pe3ynbTaTbl OOJIXKHbI
ObITb NOATBEPXAEHLI B 6OJIbLLOM pPaHOOMU3U-
pOBaHHOM MCCNeAoBaHUN C OJINTENbHbIM Ha-
onogeHnem, 4Tobbl oUEHUTb 9P EDEKTUBHOCTb
1 6e30MacHOCTb KOMOVHUPOBAHHOIO Moaxoaa
B MHBA3MBHOM JIeYEHUN AO0BOJIBHO THAXENOMN
rpynnbi NauMeHToB.

AKTyasibHOCTb OAHOMOMEHTHOWM Npoueanypbl
3aKk/1to4aeTcs B TOM, Y4TO GObLUMHCTBO Maum-
EHTOB C MOKa3aHMAMU K KNUNNPOBAHUIO ABNSA-
loTCAa KaHangatamu Ha 3akpbitmne YJII, a Beny-
wasd KOHUEenuMsa 3akno4yaeTcda B NpoBeaeHnn
3TUX [OBYX pasHbiXx Npoueayp 4Yepesd OAuH
O0OCTyn B MeXNpPeacepaHoM neperoponke.
Ha 6a3e Hay4yHO-npakTU4eckoro ueHTpa WUH-
TEPBEHUMOHHOW KapgunoaHrnonorum lNepeoro
MIMY nmenn U.M. CeueHoa M3 PP (Ceue-
HOBCKWI YHMUBEpPCUTET) 27 Hos0pa 2021 r. Bnep-
Bble B Poccuiickon depepaunm 6bi5m ycnewHo
BbINOJSIHEHBI ABE NMpoueaypbl OAHOMOMEHTHOIO
9HOO0BACKY/NSAPHOr0 pPeMoeNIMpoBaHNa MU-
TpanbHOrO KnanaHa MeToAoOM KIMMMpOoBaHUS

n” n 3akpblitne YJII ¢ no-
MoLLbto okktogepa Amplatzer Amulet.

YcnewHbivi onbIT 0AHOMOMEHTHOIrO BbIMOJIHEHWS] SHAOBACKYISIPHbIX MPOLEAYP PEMOLAENNPOBAHUS
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Puc. 4. OxoKI o aHA0BaCKYNSpHOW Npoueaypbl.

Cnyuaini 1: naumeHTtka C., 73 net, n3 aHamHe3sa
M3BECTHO, YTO MHOIO NIET CTpagaeT apTepuasnibHON
rMnepTeEH3NEN C MOCTOAHHbIM MPUEMOM TUMNOTEH-
3MBHOIN Tepanuu, OJVUTENbHOE BPEMS CaxapHbI
onabet 2 Tuna. B 2014 r. nepeHecna ocTphili nepea-
HUN MHPAPKT MMoKapaa ¢ NnogbeMom cermeHTta ST,
no pesynbratam aKkcTpeHHon KAl ogHOMOMEHTHO
ObIN10 BbINONMHEHO cTeHTupoaHue VKB n TKA.
B 2019 r. BO3BpAT KJIMHUYECKNX NPOSBAEHNI CTe-
HOKapaumn, No AaHHbIM KOHTponbHON KAl BbisiBNe-
HO MHOIFOCOCYAUCTOE NMOopaxeHne ¢ NnocnenyoLwmm
BbinonHeHnem AKLL. B 2021 r. nocne yxyalweHus
COCTOSIHMS NPOBEAEH P, 06cneaoBaHMi N BbICTaB-
neH gmarHog: MNrC: mutpanbHag HEAOCTATOYHOCTb
Il ctenenun; HPC: noctosHHas ¢dopma dubpunns-
unn npencepamin. Mo paHHeiM 3xoKI rnobanbHas
COKPaTUMOCTb CHMXeHa, PB 44%, nesoe 1 npasoe
npencepavs pacwmpensl, MutpanbHasa peryprmura-
ums Il cteneHn (S oTBEPCTUA MUTPANLHOIO KnarnaHa
10 cm? 36%) (puc. 4).

B cBA3M C BbICOKMM OMepaurioOHHbIM PUCKOM
MPUHATO peLleHne 0 ManoMHBA3NBHOW 3HO0BACKY-
napHon npouenype. Bo BpemMs 0gHOMOMEHTHOrO
3akpbiTnsa YJIM n knunmpoBaHns MUTPasbHOro Kna-
naHa unCNoNb30BanoCb ABE Kauncbl (puc. 5).
OHpaoBackynsipHas npouenypa npowna 6e3 ocnox-
HeHW. JaHHbiXx 06 UWEeMUn MMokapaa BbISIBIEHO
He Oblf10.

Mo paHHbIM Ox0KI™ nocne npouenypsbl: B MPOeK-
UMM MUTPaNIbHOrO KjlanaHa BU3yaM3upYyTCS

Puc. 5. PeHTtreHorpaduma nocne ycTaHOBKM ABYX
MitraClip n okkniogepa yuika neBoro npeacepaust.

2 knuncel, MuTpaneHas peryprutaums |-l ctenenu
(S cTpym peryprutaumm 6,5 cm?) (puc. 6).

O6uiee BpemMsa npoueaypbl coctasuno 280 MuH.
Bpems ¢pntoopockonnyeckom akenosnumm 49,2 MuyH.
O6bemM KOHTpaACTHOro BellecTBa OMHuMNak-350
250 mn. MNaccurBHbBIN reMocTas MeToaOM MaHyaslb-
HOW KOMMpPEeccun, acentTmyeckasa AaBsLias NoBs3ka
Ha MecCTO nyHKkumun. lNaumeHTka B yOOBNETBOPU-
TeNbHOM CaMO4yBCTBUM BbiMMCaHa U3 cTaumoHapa
yepe3 3 OHS.

Puc. 6. OxoKI" nocne aHAOBaCKyNspHON NpoLeaypsbl.
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Cnyuain 2: naupeHTtka K., 85 net, u3 aHamHesa
M3BECTHO, 4YTO AJIUTESIbHOE BPEMSI OTMEYaeTcs no-
cTosiHHas ¢opma ubpunnaumm npencepauin.
MBC, OHMK un caxapHoro anabeTta He BbISIBEHO.
M3 conyTcTBylOLWMX 3aboneBaHUin — pak MpsaMon
KNLWKW (BblcOKOANDGEPEeHLMpOBaHHaa ageHokap-
LIMHOMA), UCXOAHbIN reMmornodbuH 79 r/n. B cBa3n
C YXyAWEHWEM COCTOSHUS B BUOE BbIPAXEHHOWN
OAbILWKM, B TOM YMCie B COCTOSIHAM MOKOS, nauu-
€HTKa B MJIAaHOBOM MNOPSAKE MOCTynuaa K Ham B
KIMHUKY. Mo gaHHbIM OxoKI: rnobanbHas cokpaTu-
MOCTb He HapywleHa, PB 62%. MutpanbHbIli kna-
naH: CTBOPKM HEPABHOMEPHO YMJIOTHEHbI, ABUXE-
HMEe pasHoHanpasneHHoe. [nnHa 3agHein CTBOPKU
10,5 mm, auameTtp GpubBpPO3HOro Kosbla 38 MM,
ONaCTONINYECKUI KPOBOTOK: MOHOMA3HbIN Ha HpoHe
dn V.. 1,1 m/c, PGr 5,4 mm pT.cT. S OTBEPCTUS
MuUTpanbHoro knanaHa 13 cm? 41%. Peryprutaums
Il cteneHu (akcueHTpu4Has ctpys MP, HanpaBneH-
Hasi OAHUM MOTOKOM BAOJIb MEXNpeacepaHon ne-
peropoaku, nocturatrouwas ocHoeaHus J1IM). O6bem
peryprutaumn 30,3 Mn; nonesHas niaowanb peryp-
rmtaunm 0,18 cm2.

B cBA3KW C TXenbiMy COMNyTCTBYOWMMK 3a60-
NEBAHUSAMN U BbICOKMM OMeEpPaLNOHHBIM PUCKOM
MPUHATO pPELUEHNE O BbINOJIHEHUN MaslOMHBA3MB-
HOV OAHOMOMEHTHOW onepauun. SHO0BACKYNSpHas
npoueaypa KAUnNMpoOBaHUS MUTPasibHbIX CTBOPOK
n 3akpbitna YJIM npowna ©6e3 OC/OXHEeHWUA.
PeHTreHorpadunyeckmne pesdynstaTbl NpeacTaBieHbl
Ha puc. 7a, 6.

Mo pesynbtatam AxoKI nocne aHpoBackynsp-
HOV Npoueaypbl: B NPOEKLUUM MUTPasbHOro Knana-
Ha Bu3yanuaupyetcsa 1 knunca, MutpasnbHasa peryp-
rutaums | ctenenu (S cTtpym peryprutaumm 4,5 cm?),
B npoceeTe Y/ Bn3yanusampyercs naoTHO Ppukcu-
poBaHHbI okkmogep. MNpn LAK nepndepnyeckoro
KPOBOTOKa MO KpasiM OKKAEPA He BbISIBAEHO
(puc. 8, 9).

Ob6uiee BpemMs npoLenypbl COCTaBuno 225 MuH,
BpemMsi rioopockonmyeckon akecnoanumm — 70 MuH.
O6beM KOHTPACTHOro BellecTBa oMHUNak-350 250
M. laccuBHbIA remocTasd MeTOAOM MaHyaslbHOMN
KOMMpeccun, acentTuyeckas gassullas NoBs3ka Ha
MECTO nyHkuummn. MNauyeHTka B yOOBAETBOPUTESb-
HOM CaMO4yBCTBMM BbINMMCaHA U3 CTauMoHapa ye-
pea 3 gHs.

Puc. 7 a, 6. PeHtreHorpacdus nocne ycrtaHosku MitraClip 1 okkntogepa yLika nesoro npeacepams.
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Puc. 8a, 6. 9xoKI nocne yctaHOBKW OKKNlOAepa B yulka nesoro npeacepaus. Mpu LUAK neprndepuyeckmii KpOBOTOK
Mo KpasMm OKKtogepa OTCYTCTBYET.

SxoKrBapocn TISOE MI04
X8-2t
13Hz

51coupjuuq

Puc. 9. B npoekumy MnTpanbHOro KnanaHa noumpyeTcs rmnepaxoreHHas qMHenHas CTpykTypa — kamnca (ykasaHo
cTpenkoii). B pexume UK peryprutaums oo | cteneHn, cpegHuii rpagueHT Ha MUTpasibHOM KianaHe 2 MM PT.CT.
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Ha ocHoBaHMM OBYX KIIMHUYECKUX MpUMe-
POB MOXHO caenaTtb BbIBOA, HTO OOHOMOMEHT-
HOE 3HO0BACKY/ISPHOE KIMMMPOBaHME CTBOPOK
npu MP n 3akpbitve YJII BO3MOXHO, addek-
TUBHO 1 Be30MacHO Kak rMpw HeENOCpPenCTBEH-
HOM, Tak W KpaTKOCPOYHOM HabawaeHUN.
Micnonb3oBaHme OQHOrO [o0cTyna M OLHON
MYHKUMU Meperopoakn aonsa AByX npouenyp
MO3BOJIIET CHU3UTb XUPYPrU4ECKUEe PUCKNU,
a B psge cnydaeB Oonad NaunMeHTOB C MHOXe-
CTBEHHbIMU N TAXESbIMU CONYTCTBYIOLWMMUN 3a-
6oneBaHNAMY eANHCTBEHHbIM BbIXOQ0M MOXET
cTaTb MasoOMHBA3MBHas onepaums.

OTobpaHHble A KOMOUHMPOBAHHOW MpPo-
Leaypbl MauMeHTbl MCXOOHO VUMENW BbICOKWUN
PUCK Xnpyprudeckom koppekunv MP, y HUx oa-
HOBPEMEHHO MpUCcyTCTBOBaNa knanaHHas drl.
Okknto3us YJIIM 6bina nokasaHa Ha OCHOBaHUM
BbICOKOrO pucka Tpomb6oambonun B co4eTa-
HUN C BbICOKMM PUCKOM reMopparmyeckmx oc-
noxHenuii npu npueme NMOAK. B atom cnyyae
€CTb HEKOTOpPbIE apPryMeHTbl B N0JIb3y KOMOU-
HMpoBaHHOM npouenypbl. [lNeprnon paHHen
NOCTUHTEPBEHUMOHHOW aHTUTPOMOOLMTAPHON
Tepanuym MoOXeT ObiTb cokpallieH. epunpo-
LeaypHbIE PUCKU, CBA3AHHbLIE C TpaHccen-
TaNbHOW MNyHKUUENA U OONbLUMMW MHTPOAbIO-
cepamMmn B OeOpeHHbIX BEHaxX, CBEAEHbl K MU-
HUMYMY 3a OAgHy npoueaypy. ALOUTUBHBIX
adPeKkTOoB ABYX AedEKTOB Neperopoakmn nocne
PasnnYHbIX KPYMHbIX TPaHCCENTaNbHbIX MyHK-
LA MOXHO n3bexaTb.

C [Opyron CTOPOHbI, HEOOXOAMMO Takxe
B3BECUTb MOTEHUMANbHbIE PUCKN KOMOUHNPO-
BaHHOro noaxopa. C TeopeTU4eckom TOYUKMU
3PEHMSA MOXHO YyTBEpPXAaTb, YTO KOMOMHaLWS
OBYX nNpouenyp MOXeT NMpuBecTu kK 6onee HM3-
KO YacToTe ycrnexa 3akpbitus YJII, ydutsiBas
[aneko He maeanbHOE MEeCTO TpaHccenTasb-
HOM MYHKUMMN Yy HEKOTOPbIX NauueHToB. B 3a-
BMCMMOCTU OT aHatoMuu YJIIT B HEKOTOPbIX
cnyyasnx 60s1iee BbICOKOe MECTO TpaHccenTasb-
HOWM NyHKUMM, OObIYHO MCNOSIb3yeMoe Ans
mmMnnanTaumm MitraClip, moxeT ObITb NpensaT-
ctBuemMm ana 3akpbitua  YJIM. TMpogoonxu-
TENbHOCTb MPouUeaypbl MOXET ObiTb yBENNYE-
Ha, @ OOHOBPEMEHHAs MMIaHTauusa AByX pas-
HblIX YCTPOMCTB MOXET YBEJNYUTb PUCK
TPOMOOIMOONMNYECKMX OCNOXHEHUN. Kpome
TOro, HEOBXOOAVMMO Y4MUTbIBaTb OMbIT 3apybex-
HbIX KOJIJIEr, KOTOPbIE COOOLLAT, 4TO Npu An-
TENbHOW NpoLeaype C NOCTOAHHbIM NPOMbIBa-
HMEM WVHTPOABIOCEPOB MOXET BO3HUKHYTb
obbemMHasa neperpyska, 4Tto0 HebezomnacHo,
0COOBEHHO C YY4ETOM BbIPAXEHHOIO YrHETEHUS
cucrtonuyeckonm @yHkumn. Noatomy npm wc-

MOJSIb3OBAHMU YXXE MMEIOLLErOCS MecTa TpaHC-
centasibHOWM MNyHKUUM gna  okko3un  YJIMN
npogJsieHne npouenypsbl 3a cyeT 3akpbitns YJII
He OoJKHO npeBbliwaTtb 30 MUH (22). Mbl He nc-
MbITbIBANIN KakuUx-nnbo TpyaHocTel ¢ niobon
YNOMSIHYTON B ninTepaTtype npobnemomn, a 06-
ee BpemMs npouenypbl Obino NpUeMeEMbIM B
obounx cnyyasax. HakoHew, obuiee BpeMSs PeEHT-
reHOCKOMUM MOXET OblTb MEHbLLUE MO CpaBHE-
HMIO C ABYMS OTAEJIbHBIMU MpoLeaypamm n3-3a
obulero aHatomMmyeckoro nytm obomx MeTo-
noB. Hawwu peaynbraTbl, no-BMaANMOMY, NOA-
TBEPXAAIOT U 9TU NPENMYLLIECTBA.

Kpome Toro, obe npouenypbl TpebdyoT
60/bLUINX UHTPOABIOCEPOB, KOTOPbIE BBOAATCS
B 6eapeHHble BeHbl. CoyeTaHue OByX MpoLe-
Oyp ynpoLiaeT CoOCyauCTbI JOCTYN U CHUXAET
pucK oCnoxHeHuin. OgHako BCe YMOMSHYTbIE
nybnmkaumm coobwatot (19-21), 4TO NepBbIM
aTarnom BbIMOSHANOCL 3akpbiTue YJII Ha cu-
cTeMe [O0CTaBKM MeHbLWEen no auameTpy
(13, 14 F), yem cuctema poctaBku MitraClip
(24 F), ¢ npeaBapuTefibHbIM YLIMBAHUEM
OenpeHHO BeHbl OByMsi perclose proglide.
Coobuiaetca 0 BaXHOCTM Takoro nogxona
B NpodunakTuke noKasbHbIX OCJ/IOXHEHUN
4YPECKOXHOro A0CTyNa U YMEHbLLEHNN TPaBMU-
pPOBaHUS MNEepPeropoakm CUCTEMON A0CTaBKU
6onbloro (24 F) pnameTpa. Hawa komaHaa
crneuvianmMcToB nocymuTana, 4To CMeHa nocne-
[0BaTeNIbHOCTU NpoLEenyp MOXET UMETb 60Jb-
Lee npemmyLLecTBO, NOCKOJIbKY UCK/IKOYaeTCcs
KOHPNUKT cmucTtembl goctaskm MitraClip ¢ M-
MJaHTUPOBAHHBbIM OKKJIIOAEPOM, a MOTEeHUU-
aNbHOE JIOKaNIbHOE OCJIOXXHEHUE YPECKOXHOIO
nocTtyna 6onee KOHTPONMPYEMO, HEM BO3MOX-
Haa gucnokaums okknogepa. Henb3sa nrHopu-
poBaTtb M TOT dakT, 4TO XOpollas BU3yann3a-
ums yctaHoBneHHoro B YJII okknogepa (22)
MOXET CNYXWUTb MOJIESHbIM aHATOMUYECKUM
OPMEHTMPOM BO BPEMS MAHUMYIMPOBaHUS CU-
ctemon pocTtaBkm MitraClip. TlNMpegnonoxwu-
TenbHO MpenBapuUTENIbHO pas3BepHyTas OBON-
Hass cuctema perclose proglide no3sonut
CHU3UTb OO0 MWHUMYMa PUCKN MaACCUBHOIO
KPOBOTEYEHUSA MPU CMEHE YCTPOMNCTB C 60Jb-
Lero auamMeTpa Ha MeHbliui. 1o Bcen Bnan-
MOCTM, 3TOT TEXHUYECKMNIN acrnekT nocnenosa-
TenbHOCTU npoueayp B KOMOWHUPOBAHHOM
nogxone ABASETCA OTAENbHbIM MPEOAMETOM
amckyccun.

OTannpoBaHmne AByx npoueayp SKOHOMUYe-
CKW ny4yuwle BO3MellaeTcsd B OOJbLUMHCTBE
cTpaH (22), Bkntovasa Poccuiickyto Denepaumtio.
OpHako KOMBMHUPOBAHHLIE NMPOLLEeAYypPbl B He-
KOTOpbIX cnydasax npencrasnstoTcsa O6esanb-
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TepHaTMBHbIMK Gnarogaps 0O4HON eONHCTBEH-
HOW NyHKUUW, OOHOMY OOCTYMy, OAHOW aHecTe-
3N N HEMEOJIEHHOro NpeKpalleHns npuema
MOAK.

OnTuManbHbIM PEXUM aHTUKOAryJIaHTHON
Tepanun nocrne 3akpbitua YJ1 octaeTca Hens-
BecTHbIM. lMpoTokon nccnegosaHns PROTECT
AF, coctoawmin n3 BapdapumHa m acnupuHa
B no3e 100 mr B TedeHue 45 gHen, ¢ nocneny-
lowmm npuemom acnupuHa B nose 100 mr
M KNonmaorpens B 4o3e 75 Mr 40 KOHTPOJIbHO-
ro ocmoTpa 4yepe3 6 mec, a 3aTeM TOJbKO
acnupuHa, Obl1 NPOTECTMPOBAH Ha NauUVeHTax
6e3 NoBbLILLEHHOIO pUcka KpoBoTeveHud. B pe-
rnctpe ASAP 6-mecsayHoe ABOMHOE MHIMOMpo-
BaHMe TPOMOOLMTOB Obls1I0 NO/IE€3HBbIM AJ1S CHU-
>KEHUST YNCTa UHCYNbTOB Y MAaLVEHTOB C BbICO-
KMM PUCKOM KPOBOTEYEHUA 1 BbICOKVMM PUCKOM
TPpOoMB0aMBONMK, OAHHbIE O PUCKE KPOBOTEYE-
HUA elle He onybnmkoBaHbl (17). KombuHaums
KIMANUPOBaHUA MUTPasbHOro KnanaHa u 3a-
KpbiTua YJIIT B ogHON npouenype CHuxaeTt
PUCK KPOBOTEYEHUSA 1, CNnenoBaTeibHO, UMeeT
CMbICJT C TEOPETUYECKOW TOYKM 3peHus. Haw
PETPOCNEKTUBHBIVM aHaNnU3 AOBYX KIIMHUYECKUX
cny4yaeB [OEMOHCTPUPYET OCYLECTBUMOCTb
1 6e30nacHOCTb Takoro noaxona.

Mitral valve regurgitation (MVR) is one of the
most common types of heart valve disease, af-
fecting approximately 1 of 10 adults aged 75
years and older. It is a progressive disease,
which being untreated leads to heart failure and
death. Many patients are denied surgery be-
cause of severe comorbidities posing high risk
of surgical complications. Such patients often
suffer a slow deterioration of health and quality
of life because pharmacological therapy can
only treat their symptoms but not the main
cause. For symptomatic patients with moderate
or severe MVR, on-pump open-heart surgery
is usually recommended for mitral valve repair
or replacement; the rehabilitation period takes
up to 12 weeks (1).

The development of minimally invasive treat-
ment methods promoted cardiologists and sur-
geons unite into interdisciplinary teams for dis-
cussion of complicated cases and possible
treatment options. With appearance of the first-
of-its-kind MitraClip transcatheter system for
mitral valve plasty, a whole group of patients
with severe comorbidities deemed too high-risk
for mitral valve surgery got a chance for suc-

3aknio4yeHue

Takum 06pa3oM, Yy OTAesbHbIX MNaLUNEHTOB
C BbICOKMM PUCKOM MUTPasbHOW XUPYPrnm
B COYETaHUU C NOCTOSAHHOM popmoit DI u no-
BbILLEHHBIM PUCKOM Kak KPOBOTEYEHUN, TaK U
amMbonnyeckmnx cobbITU KOMOUHMPOBAHHbIN
noaxon ¢ MitraClip n umnnaHTaunen okknoae-
pa YJII 3a ogHy npoueaypy ocyLlecTBmMM, 6e3-
onaceH n ap@PEKTUBEH Kak MNpu Hernocpen-
CTBEHHOM, TaK U NpW KPaTKkoCPOYHOM Habnto-
OEeHUN, ecnm OHU NpPOoBOAATCHA KOMaHOom
C OMbITOM 3HOOBACKYNAPHOrO JIEYEHUST CTPYK-
TypHOI natonorun cepgua. OcTtaeTcsa MHOXe-
CTBO BOMPOCOB, KOTOPble TPEOYIOT peLleHus,
a 9KOHOMMYecKasi CoCTaBgoLWas, OTCYyTCTBME
60/bLLIOro MUPOBOIro OMbITA, PaHOOMU3UPO-
BaHHbIX MHOIOLLEHTPOBbLIX UCCNIEA0BAHUN U A0-
KasatenbHoOlM 6a3bl HEe MO3BONSAIOT MCMNOJL30-
BaTb TakoW noaxopn PYyTUHHO. [lpoBepeHwue
KOMBMHMPOBAHHOW Mpouenypbl TpebyeT Twa-
TenbHOro oTbopa NauMeHToOB C KOHCUIIMYMOM
MOJIHOV KOMaHAbl CHNEeLManuCcToOB XMUPYProB,
KapOmoaoroB, PEHTFEHOXMPYProB, aHECTE3UO-
JIOroB, CNeumanncToB YyNbLTPa3ByKOBOW gmar-
HOCTUKMN N NHON MEOUNLUMNHCKON N TEXHUYECKON
MOALEPXKMN B YC/IOBUSIX COBPEMEHHOW, XOPO-
IO OCHALLLEHHOW PEeHTreHonepPauyioOHHOM.

cessful minimally invasive treatment. According
to Allen Atchley, approximately 2% of about
1.7 million patients with moderately severe or
severe MVR (>lllI+) receive surgical treatment
(2). However, the paradigm of MVR treatment
has changed in the past decade. Traditionally,
cardiologists and surgeons recommended sur-
gery only when a patient had dyspnea and exer-
cise intolerance, or structural changes in the
heart. Most patients denied surgery because of
elderly age, weakness, previous open-heart or
thoracic surgery, arrhythmias, chronic kidney
diseases and other unfavorable factors.

Transcatheter mitral valve repair has ex-
panded the treatment possibilities for pa-
tients with MVR. Although surgical correction
of MVR remains the standard of care, the new
choice provides an alternative treatment op-
tion for those patients who are not surgical
candidates and simply had no any options
before. The MitraClip transcatheter system
for mitral valve repair has not only enriched
the treatment toolkit, but changed the way
clinicians think about how to properly treat
these patients.
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The mitral annulus has a complicated saddle
shape that changes during systole and diastole
to facilitate proper valve function. Valve leaflets
are suspended on the fibrous ring and connect
to the papillary muscles and the left ventricle by
tendinous cords. The etiology of the two types
of MVR, both degenerative and functional, is
often mixed. Primary (or degenerative) MVR
arises from a predisposition to loss of fibroelas-
ticity in the valve tissue, which is also called a
myxomatous degeneration. This leads to dis-
ease of the leaflets with excessive displaceabil-
ity. Subsequently, developing MVR can lead to
further valve condition deterioration, including
cord rupture and left atrial enlargement, which
by itself worsens MVR (3).

In functional (or secondary) MVR, the leaf-
lets are almost unchanged, and regurgitation
develops because of other conditions that can
affect mitral valve function. Left ventricular dys-
function due to coronary artery disease may
limit leaflets mobility, causing malcoaptation
and MVR. Left ventricular enlargement due to
dilated cardiomyopathy or left atrial enlarge-
ment can cause annular dilation and incom-
plete coaptation of leaflets. There is also cal-
cific mitral degeneration, or rheumatoid MVR,
which is characterized by progressive thicken-
ing of leaflets, calcium deposition and subse-
quent leaflet tethering and restricted motion.

Alain Carpentier, the professor of Georges
Pompidou European Hospital in Paris, who de-
veloped the basic principles of surgical correc-
tion of mitral insufficiency, is considered as a
pioneer of mitral valve surgery. He proposed
the classification, which includes components
of etiology, type of lesion and dysfunction re-
sulting from lesions:

+ Type | — normal leaflets motion, dilated ring
and central MVR.

» Type Il — excess leaflet motion (myxomato-
sis changes and leaflet prolapse/flail).

+ Type llla — incomplete leaflet opening
(typically Rheumatic and calcific disease).

« Type lllb — restricted leaflet mobility and
closure (left ventricle dysfunction and ischemic
disease).

These distinctions are important because
prognosis may ultimately be dependent on the
main cause of the problem. Treatment strate-
gies and surgical approach depend on the eti-
ology of MVR and lesions. It should also be
noted that the etiology of MVR can be mixed,
resulting from both degenerative and functional
components. MitraClip is currently used for de-
generative MVR. However, the vast majority of

patients diagnosed with MVR have functional
MVR. Moderate to severe MVR can lead to left
atrium enlargement, persistent atrial fibrillation,
left ventricular enlargement, dyspnea, and con-
gestive heart failure (4).

COAPT trial is the first randomized, con-
trolled, multicenter study designed to evaluate
the safety and efficacy of the MitraClip in pa-
tients with heart failure and functional MVR. The
results were presented at the 2018 Transcatheter
Cardiovascular Therapeutics (TCT) meeting.
The study demonstrated that clipping proce-
dures improve patient outcomes and reduce the
number of readmissions due to heart failure (5).

It is known that in moderate or severe MVR,
a “watch and wait” approach is inappropriate.
However, a number of studies demonstrate
poor surgical correction results in high risk pa-
tients. In particular, S. Mkalaluh et al. (6) pro-
vided the results of surgical treatment of 138
patients with MVR. Preoperative comorbidities,
early mortality, postoperative clinical course and
predictors of mortality were examined. The aver-
age length of stay in the ICU was 5.3 = 7.5 days.
The most common postoperative complications
were respiratory complications and sepsis. The
overall 30-day mortality rate was 18.1% (n = 25),
which is very significant indicator.

Minimally invasive correction of mitral valve
regurgitation using MitraClip clipping device
combines the advantages of effective classic
surgical procedure and endovascular treat-
ment. One of the features of this procedure is
low traumatism and minimal pain: the operation
is performed through a small incision in the
groin, and the sutures from the incision are re-
moved the next day after the intervention. The
median hospital stay is about 2.5 days; one
notes fast health improvement with disappear-
ance or significant reduction of mitral insuffi-
ciency symptoms immediately after surgery.
Low risk of recurrence: in 90% of postoperative
patients, the mitral valve keeps its function for
10 years and more. The safety and efficacy of
the technique have been confirmed by the re-
sults of EVEREST Il (Endovascular Valve Edge-
to-Edge Repair Study) (7).

MitraClip provides transcatheter mitral valve
repair by creating a vertical line of coaptation
forming a double orifice valve. Fundamentally,
edge-to-edge leaflet clipping with the MitraClip
device is a minimally invasive counterpart of the
Alfieri stitch, in which the edges of the mitral
valve leaflets are stitched together in the mid-
dle. The procedure allows real-time positioning
and repositioning of the MitraClip to reduce re-
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Fig. 1. MitraClip device.

gurgitation. It is important to note, MitraClip
transcatheter clipping is performed by a team
including a cardiac surgeon, an interventional
cardiologist with transseptal puncturing experi-
ence, a cardiac anesthesiologist, an echocardi-
ographer, and trained X-ray OR staff.

The percutaneous mitral valve repair with
MitraClip (Abbott Vascular) has shown its effi-
ciency and safety in reduction of mitral valve
regurgitation and improvement of functional
class according to the NYHA (New York Heart
Association) classification (8, 9). Some studies
have proved safety and efficiency of this meth-
od in patients with higher risk for mitral valve
surgery (10, 11, 12).

MitraClip device is a complex system, the
clip is assembled and fastened on the cathe-
ter’'s end (Fig. 1). As shown schematically in
Figs. 2a, b, the clip is placed between the two
mitral valve leaflets, without disturbing the car-
diac function. This procedure requires a com-
plete team of specialists (Heart Team), not only
including radiologist endovascular surgeons,
but also anesthesiologists and sonographers.

Typically, patients with mitral valve regurgita-
tion develop atrial fibrillation (AF). AF patients
have coordination disturbance of atrial contrac-
tion, the left atrium cavity enlarges, contractile
function decreases, deceleration of blood flow
appears. It is the most common form of cardiac
arrhythmia in the world, which is associated
with a significant increase of ischemic stroke
risk and systemic thromboembolism, especially
in elderly patients. During fibrillation, blood flow
stasis occurs resulting in thrombus formation.
This causes one out of every five strokes. In the
vast majority of cases, blood clots form in the
left atrial appendage and less commonly in the
left atrium itself. This is facilitated by its curved
shape and narrow base.

The etiology of ischemic stroke origin is
most often cardioembolic, which is associated
with thrombus formation in the left atrial ap-
pendage and less often in the left atrial cavity.
Out of all thromboembolic complications in pa-
tients with AF, ischemic stroke (IS) makes more
than 90% cases (13). Cardioembolic IS is the
most dangerous case due to high mortality and
development of persistent disablement. In or-
der to assess the risk of thromboembolic com-
plications (ischemic stroke, transient ischemic
attacks and systemic thromboembolism), it is
recommended to use CHA2DS2-VASc score
for all patients with AF (14).

Oral anticoagulants (OAC) play a major role
in the prevention of IS in patients with AF.
However, serious complications can occur with
long-term OAC administration, especially in
patients with a full range of comorbidities. The
major risk for patients taking OAC is bleeding. It
is recommended to assess the bleeding risks
before beginning of OAC treatment (the most
known scale — HAS-BLED). According to re-

Fig. 2a, b. Schematic illustration of MitraClip device placement.
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Fig. 3a, b. Schematic representation of the occluder in the LAA cavity.

search data, OAC monotherapy has non-inferi-
or efficacy compared to combination therapy
and has superior safety in patients with AF, but
the risks of possible hemorrhagic complica-
tions are quite high, especially in elderly pa-
tients (15, 16).

Some comorbidities leading to high risk for
cardiac surgery are equally associated with
high risks of bleeding during OAC therapy.
Endovascular closure of the left atrial append-
age became an alternative to long-term OAC
therapy for stroke prevention in patients with
nonvalvular AF. The PROTECT AF study showed
comparable efficacy of the Watchman left atrial
appendage occluder and OAC with warfarin in
preventing cardiac emboli and death from car-
diovascular or idiopathic causes (17). Although
the incidence of safety related adverse events
was higher in the intervention group compared
to the control group; events in the intervention
group were mainly the result of periprocedural
complications. In patients with a combination of
high risk of thromboembolic events and high
risk of bleeding, closure of left atrial append-
age (LAA) can prevent bleeding by shortening
the required anticoagulant treatment period
within the first weeks after implantation.

The AMPLATZER™ Amulet™ occluder is a
next-generation device that is widely used in
clinical practice. It is designed for percutane-
ous transcatheter closure of the left atrial ap-
pendage in patients with AF associated with a
high risk of thrombosis; it is used for stroke
prevention. Due to the unique design of the de-
vice, it conforms to the LAA shape. The waist
(the narrowest width) of the device has a flexi-
ble joint-like connection. This connection be-
tween the device and the disc allows the latter
to self-align in the LAA cavity. The disc is de-
signed to ensure complete closure of the LAA
cavity opening. A small tension between the
disc and the device ensures a tight fit to the left

atrial wall. Two radiopaque markers and radio-
paque hook-anchored threads enhance the
radiopacity of the device. It can be repositioned
if necessary. The proximal dilated portion of the
occluder reliably isolates the left atrial append-
age cavity opening (Fig. 3 a, b). The device is
delivered already assembled and loaded into
the delivery system, which significantly reduces
the implantation preparation time (18).

Considering that both MitraClip implantation
and LAA occlusion procedure are percutane-
ous methods requiring transseptal puncture, it
is technically attractive to consider their simul-
taneous performing. The relevance of a one-
stage procedure is that most patients with indi-
cations for clipping are candidates for LAA
closure. Combination of both procedures for
such patients in order to minimize the time in-
terval of increased bleeding risk opens new
possibilities for minimally invasive interventions
on the heart.

The literature contains only fragmentary ref-
erences on such procedures. Particularly, Ana
Rita G. Francisco et al. report on 5 patients who
underwent LAA occlusion with a Watchman®
device followed by MitraClip implantation within
a single procedure. In all patients candidates
for MitraClip and LAA closure open surgery was
denied because of comorbid context, low ejec-
tion fraction (35% or less), circulatory failure
(NYHA 1l and IV) and other high risks. The first
stage of the procedure was LAA closure fol-
lowed by clipping of the leaflets. All 5 patients
underwent surgery via right transfemoral trans-
venous access with preliminary suturing with
two Perclose ProGlide systems at the initial
stage, before transseptal puncture needle
placement. All patients were discharged within
24-36 hours. There were no periprocedural or
early postoperative complications.

Patients were followed up for one month. All
patients noted improvement of clinical symp-
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toms (NYHA class I-Il), EchoCG showed signifi-
cant reduction of MVR (without significant ste-
nosis), optimal occluder position and no throm-
bus. The interatrial septum showed a small,
hemodynamically insignificant left-to-right
shunt in all 5 patients. After 243 + 70.7 days
symptomatic improvement was maintained,
without adverse events (19).

The group of authors headed by A. Schade
published one case on successful simultane-
ous combined clipping of the mitral valve leaf-
lets and LAA closure. The authors report the
existing technical difficulties of the combined
approach, namely the site of transseptal punc-
ture that can be convenient only for one of the
two above-mentioned procedures. The authors
suggest that the combined approach cannot be
considered universally applicable for this co-
hort of patients, but is quite feasible with careful
selection of candidates. The main advantage,
however, is the absence of potential conse-
quences of two artificial septal defects after the
traumatic — by its nature — transseptal puncture
procedure (20).

The major experience of one-stage com-
bined procedure of clipping and LAA closure in
one clinic was published by the group of au-
thors from the University Heart Center in Zurich
(Switzerland) (21). The authors report about 25
patients who underwent simultaneous endo-
vascular repair of mitral valve and placement of
AMPLATZER™ Amulet™ occluding device in
LAA in patients with severe MVR and concomi-
tant AF. It is noteworthy that patients with MVR
and AF who underwent isolated edge-to-edge
clipping procedures were enrolled as a com-
parison (control) group. The cardiology team
discussed indications for the procedures based
on anticipated surgical risk and patient prefer-
ence. All demographic and clinical characteris-
tics, including risk of stroke and major bleeding
(CHA2DS2-VASc score, HAS-BLED score),
procedure data, and data on hospitalization
outcomes and follow-up periods were recorded
in the MitraSwiss registry, which was approved
by the local Ethics Committee.

All patients underwent surgery between
March and June, 2016. Occluder implantation
was performed as the first step, followed by
clipping. Transfemoral transvenous access was
preclosed with two Perclose ProGlide systems.
OAC were discontinued on the day of the pro-
cedure. The length of hospital stay did not differ
between two groups (7.0 days in the combina-
tion group and 5.0 days in the control group,
p = 0.33). After 30 days, one patient in the com-

bination group died due to cerebral hemor-
rhage (combination vs. control group: 4% vs.
0%, p = 0.32). Three patients had minor com-
plications at the vascular access site (combina-
tion group 4% vs. control group: 8%, p = 1.00),
and two patients developed acute renal failure
(group 1 — 4% vs. group 2 — 4%, p = 1.00). The
authors report that combination group had no
cases of ischemic stroke, pericardial effusion
or cardiac tamponade. One patient in the com-
bination group developed hemorrhagic stroke.
This highlights the fact that patients who have
undergone procedures on mitral valve consti-
tute a population with high bleeding risk. As this
study has shown, the combination of clipping
and LAA closure reduces the risk of bleeding
and therefore makes sense from a theoretical
point of view. Despite the longer procedure
time compared to the control group, there
number of adverse events was not higher in the
combination group. The present study showed
that the combined procedure had no significant
effect on the incidence of acute renal injury.
Thus, according to the authors, it is possible and
safe to perform a simultaneous combined pro-
cedure of clipping and LAA closure in patients
with MVR and AF, as the success rates and 30-
day outcomes did not differ between the combi-
nation group of patients and the group with iso-
lated mitral valve leaflets clipping (22).

So, according to the literature data, a simul-
taneous combined edge-to-edge clipping of
mitral valve leaflets and LAA closure is feasible.
However, all abovementioned and other results
not covered in this paper have significant limita-
tions as they derived from retrospective single-
center analyses. These preliminary results need
to be confirmed by a large randomized trial with
long-term follow-up period to evaluate the per-
formance and safety of the combined approach
in the invasive treatment of a fairly severe group
of patients.

The relevance of a simultaneous procedure
is that most patients with indications for clip-
ping are candidates for LAA closure, and the
leading concept is to perform these two differ-
ent procedures via one access in the interatrial
septum. On November 27, 2021, at the
Scientific and Practical Center for Interventional
Cardioangiology of I.M. Sechenov First Moscow
State Medical University, for the first time in the
Russian Federation, two procedures of simulta-
neous endovascular “edge-to-edge” clipping
of the mitral valve leaflets and closure of the left
atrial appendage using Amplatzer Amulet oc-
cluder were successfully performed.
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Case 1: female, 73 y.0., had been suffering from
arterial hypertension for many years, chronic usage
of hypotensive medications, long-lasting diabetes
mellitus type 2. In 2014, she had acute anterior ST
segment elevation myocardial infarction. Based on
the results of urgent coronary angiography, simulta-
neous stenting of the left anterior descending artery
(LAD) and right coronary artery (RCA) was per-
formed. In 2019, the clinical signs of angina re-
turned, the follow-up coronary angiography revealed
a multivessel lesion, followed by coronary artery by-
pass graft surgery. In 2021, after patient’s condition
deterioration, a number of examinations were per-
formed and the diagnosis was determined: Acquired
valvular heart disease: grade lll mitral regurgitation.
Cardiac arrhythmia: permanent AF. According to
EchoCG, global contractility was decreased, ejec-
tion fraction 44%, enlarged left and right atria, grade
Il mitral regurgitation (mitral valve orifice area is 10
cm? 36%) (Fig. 4).

Due to the high surgical risk, minimally invasive
endovascular procedure was chosen. Two clips were
used for simultaneous clipping of the mitral valve
leaflets and closure of the left atrial appendage
(Fig. 5). The endovascular procedure was complet-
ed without complications. There was no evidence of
myocardial ischemia.

According to the EchoCG after the procedure:
2 clips are visualized in the mitral valve projection,
grade |-1l mitral regurgitation (regurgitation jet area
is 6.5 cm?) (Fig. 6).

The total procedure time was 280 minutes. Fluoro-
scopic exposure time was 49.2 minutes. Volume of
Omnipak-350 (contrast agent) was 250 mL.
Passive hemostasis by manual compression, asep-
tic compressing bandage on the puncture site. The
patient was discharged after 3 days in fair condi-
tion.

Case 2: female, 85 y.o.; with a long-time history
of permanent AF. There were no signs of coronary
artery disease, cerebrovascular accident (CVA) or
diabetes mellitus. Concomitant diseases: rectal can-
cer (well-differentiated adenocarcinoma), baseline
hemoglobin 79 g/L. The patient was routinely ad-
mitted to our clinic due to condition worsening
(severe dyspnea, including at rest). According to
EchoCG: global contractility not impaired, ejection
fraction 62%. Mitral valve: the leaflets are irregu-
larly thickened, the motion is multidirectional.
Posterior leaflet length is 10.5 mm, fibrous ring
diameter is 38 mm, diastolic blood flow: monopha-
sic in AF, Vmax 1.1 m/s; PGr 5.4 mmHg. Mitral
valve orifice area is 13 cm? 41%. Grade lll regurgi-
tation (eccentric regurgitation jet, directed in a
single flow along the interatrial septum, reaching

Fig. 5. Radiography performed after placement of two
MitraClips and a left atrial appendage occluder.

Fig. 6. EchoCG after endovascular procedure.
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Fig. 7a, b. Radiography performed after placement of a MitraClip and a left atrial appendage occluder.

the base of the left atrial). The regurgitation vol-
ume was 30.3 mL; the effective area of regurgita-
tion was 0.18 cm?.

Due to severe comorbidities and high surgical
risk, it was decided to perform minimally invasive
simultaneous surgery. Simultaneous endovascular
clipping of the mitral valve leaflets and closure of
the left atrial appendage was completed without
any complications. The radiography results are
shown in Figs. 7a, b.

EchoCG after endovascular procedure: 1 clip is
visualized in the mitral valve projection, grade | mitral

regurgitation (regurgitation jet area is 4.5 cm?),
a tightly fitted occluder is visualized in the left atrial
appendage lumen. The peripheral blood flow at the
occluder edges was not detected on color flow
mapping (CFM). (Fig. 8, 9).

The total procedure time was 225 minutes.
Fluoroscopic exposure time was 70 minutes. Volume
of Omnipak-350 (contrast agent) was 250 mL.
Passive hemostasis by manual compression, asep-
tic compressing bandage on the puncture site. The
patient was discharged after 3 days in satisfactory
condition.

Fig. 8a,b. EchoCG after occluder placement in the atrial appendage occluder. The peripheral blood flow at the

occluder edges was not detected on CFM.
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Fig. 9. A clip (indicated by an arrow) as a hyperechoic linear structure is located in the mitral valve projection.
In CFM mode, the regurgitation is up to Grade |, mean gradient on the mitral valve is 2 mmHg.

Based on two clinical cases, we can conclude
that simultaneous clipping of the mitral valve leaflets
and closure of the left atrial appendage is feasible,
effective and safe both in immediate and short-term
follow-up. Use of one access and one septal punc-
ture for two procedures allows to reduce surgical
risks, and minimally invasive surgery can be the only
option for patients with multiple and severe comor-
bidities.

Patients selected for the combined proce-
dure initially had both high risk for surgical cor-
rection of MVR and valvular AF. LAA occlusion
was indicated due to high risk of thromboem-
bolism combined with high risk of hemorrhagic
complications while being on oral anticoagu-
lants. In this case there are some arguments for
the combined procedure. The period of early
postinterventional antiplatelet therapy can be
shortened. Periprocedural risks associated
with transseptal puncture and large catheter
delivery systems in femoral veins are minimized
in a single-stage procedure. Additive effects of
two septal defects after various large transsep-
tal punctures can be avoided.

On the other hand, the potential risks of the
combined approach must also be evaluated.
From a theoretical point of view, we can argue
that the combination of two procedures may
lead to a lower success rate of LAA closure,
given obviously nonideal location of the trans-
septal puncture in some patients. Depending

on the anatomy of the LAA, there will be cases
when the higher transseptal puncture site usu-
ally used for MitraClip implantation may be an
obstacle to LAA closure. The duration of the
procedure may be prolonged, and simultane-
ous implantation of two different devices may
increase the risk of thromboembolic complica-
tions. In addition, it is necessary to consider
foreign practices reporting that a prolonged
procedure with continuous flushing of catheter
delivery systems may result in volume overload,
which is rife with consequences, especially in
respect to evident suppression of systolic func-
tion. Therefore, when using already available
transseptal puncture site for LAA occlusion,
prolongation of the procedure due to LAA clo-
sure time should not exceed 30 minutes (22).
We did not experience any difficulty with any
issue mentioned in the literature, and the total
procedure time was acceptable in both cases.
And finally, the total fluoroscopy time may be
shorter compared to two separate procedures
because of the common anatomical pathway of
both methods. It appears that our results con-
firm these advantages.

In addition, both procedures require large
catheter delivery systems, which are inserted
into the femoral veins. The combination of two
procedures simplifies vascular access and re-
duces the risk of complications. However, all
mentioned publications (19-21) report that the
first step was to perform LAA closure using a
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smaller diameter delivery system (13 and 14F)
than the MitraClip delivery system (24F) with
two Perclose ProGlide systems for preliminary
suturing the femoral vein. The importance of
this approach in preventing local complications
of percutaneous access and reducing septal
damage with a large-diameter (24F) delivery
system has been reported. Our team consid-
ered that the reverse sequence might have a
greater advantage because the MitraClip deliv-
ery system excludes the conflict with the im-
planted occluder and the potential local compli-
cations due to percutaneous access is more
manageable than possible occluder dislocation.
We cannot ignore the fact that good visualization
of the occluder placed in the LAA (22) can serve
as a useful anatomical reference point during
handling of the MitraClip delivery system.
Presumably, a pre-deployed double Perclose
ProGlide system will minimize the risks of major
bleeding when changing device diameter down-
wards. It appears, this technical aspect of proce-
dure sequencing in the combined approach is a
separate discussion subject.

Staging of two procedures is better refund-
ed in most countries (22), including the Russian
Federation. However, combined procedures in
some cases seem to have no alternatives due
to one single puncture, one access, one anes-
thesia session and immediate discontinuation
of OAC.

The optimal anticoagulant regimen after LAA
closure remains unknown. The PROTECT AF
trial protocol, consisting of warfarin and aspirin
100 mg for 45 days, followed by aspirin 100 mg
and clopidogrel 75 mg until follow-up examina-
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Ambonusayus MHOrOKYNO/bHOMH uepeOpanbHOM
aHeBpU3Mbl 6e3 “weliku’ y Monoforo naumeHTa
C HeTpaBMaTUUECKUM cybapaxHOUAaNbHbIM
KPOBOU3/ZIMAHUEM U PA3OMKHYTbIM BUIJIU3UEBHIM
Kpyrom (KnMHu4eckoe HabnogeHue)

H.C. 3ByeBa’23*, M.C. KanpaHos®*, E.B. CemeHoB', N.b. KoBaneHko?, M.U. bosipuHLeB'?

000 “Knunuka cepaua”, Ctapsivi Ockon, Poccusi

2 0rby3 “benropoackasi obnactHas kavHu4eckasi 6onbHuua Ceatutenst Moacaga”, benropos,
Poccusi

3 PrA0y BO “benroposackuii rocyaapcTBEeHHbIV HaLuMoHabHbIV MCCAen0BaTesIbCKuil yHUBEPCUTET”,
benropoa, Poccusi

4 BY3 MO “MockoBckuti 061aCTHOV HayYHO-MCC1e40BaTE IbCKUI KIMHNYECKU MHCTUTYT
um. M.®. Bnagumupckoro”, Mocksa, Poccusi

Llenb nccnenoBaHmsi: oLeHUTb 3POEKTUBHOCTb M 6€30MaCcCHOCTb BbIMOJIHEHUS 9MOOAN3aLMN MHOMOKYMOJIb-
HOWV aHeBPU3Mbl KOMIIJIEKCA MPaBov NepeaHeri MO3roBovi U NepeaHer CoeanHUTEIbHOM apTepui y nauneHTa
C HETPaBMaTU4eCKUM CybapaxHougaibHbIM KPOBOUSJIUNSHUEM U PA30MKHYTbIM BUI/IN3NEBbLIM KDPYIrOM.
O60ocHoBaHme. Bbi6op TakTviky OrepaTtMBHOIroO JIeHEHWs NaLneHTOB C HETPaBMAaTUHYeCKUM cybapaxHovaasib-
HbIM KPOBOU3JINSTHNEM SIBJISIETCS MHOIrO®akTOpPHO rnpobsiemMori. HeCMOTpsi Ha MEHbLLME PUCKU OCITIOXKHEHU
rpu BbIMNOJIHEHUY dMOOIN3aLMM Y NaLNEeHTOB C aHEBPU3MaMU, B CJ1y4ae Hainydusi C/I0KHOVM aHaTOMUM aHeB-
pPU3MbI B OCTPOM epuoae KPOBOUSJINSIHUS 3HAYUTEJIbHO MOBbILLAT PUCK pas3pbiBa, KOMMPOMEHTaummn
HecyLevi apTepum 1 TPOMOOTUHECKMX OCJ/IOXKHEHWH, a B OTAa/IeHHOM repvoae — peunamBa aHeBpU3Mbl
Y KPOBOUSJINSIHUSI.

Mertoasl. [lpeacTaBieHO KMH1MYeckoe HabioaeHe MOJIOA0r0 NaLneHTa C HeTpaBMartu4eckum cybapaxHom-
AaJsibHbIM KPOBOU3JINSIHNEM BC/IEACTBUE pPaspbiBa MHOIOKYNOIbHOV aHEBPU3MbI KOMIJIEKCa MpaBow rnepes-
Hevi MO3roBOU v NepeaHeri COeaNHUTEIbHOV apTepU.

Pe3ynbrarsl. [lpeacTaBieHbl pe3ysibTarebl 3HA0BACKY/ISPHOI0 JI€HEHVS NaumneHTa, B TOM YUCIe — C MepUoLoM
HaboaeHnss 18 Mec v BbINOJIHEHHLIMU KOMIMbIOTEPHOV TOoMorpadguer v LepebpasbHoV aHruorpapuen
B AMHaMUIKe.

BaknovyeHne. SHA0BacKynsipHas aMO0IM3aLmns MHOMOKYoJbHOV aHEBPU3MbI Y NauMeHTa C aHeBpu3MaTmye-
CkuM cybapaxHouaasibHbIM KPOBOUIJINSTHUEM B OCTPOM MEPUOAE MPU YCII0BUM CJIOXHOV aHaTOMUM SIBIISIETCS
SPOEKTNBHOM, HO COMPSIXXEHA C BbICOKMM PUCKOM UHTPAONEPALMOHHbLIX OC/TIOXKHEHWH.

KmoyeBble cnoBa: aHeBpu3mMaTnyeckoe cybapaxHouaaibHOe KPOBOUIINSHUE, aMOoam3aums Lepebpasib-
HOU aHeBpPU3Mbl, MHOIOKYIoJIbHas aHeBpu3ma 6e3 “Lueviku”, pa3oMKHYTbIVi BUWIIU3UNEB KPYI

Embollzatlon of a multidome cerebral aneurysm
without a ‘neck’ in a young patient with
non-traumatic subarachnoid hemorrhage

and a disrupted circle of Willis (clinical case)

N.S. Zueva'23*, M.S. Kapranov® 4, E.V. SemyonoVv’, |.B. Kovalenko? M.l. Boyarintsev' 2
" Klinika Serdtsa Ltd, Stary Oskol, Russia

2 Belgorod Regional Clinical Hospital named after St.loasaf, Belgorod, Russia

3 Belgorod State National Research University, Belgorod, Russia

4 M.F. Vladimirsky Moscow Regional Clinical and Research Institute (MONIKI), Moscow, Russia
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Objective: to evaluate the efficacy and safety of embolization of a multidome aneurysm of the right anterior
cerebral artery and anterior communicating artery complex in a patient with non-traumatic subarachnoid
hemorrhage and a disruptedcircle of Willis.

Rationale: determining the surgical treatment strategy for patients with non-traumatic subarachnoid
hemorrhage is a multi-factor issue. Despite the fact that risks of complications following embolization are lower
in patients with aneurysms, in case of a challenging aneurysm anatomy during the acute period of hemorrhage,
the risk of rupture, compromise of the carrying artery, thrombotic complications and, in the long-term period,
aneurysm and hemorrhage recurrence significantly increases.

Methods: a clinical case study of a young patient with non-traumatic subarachnoid hemorrhage caused by
rupture of a multidome aneurysm of the right anterior cerebral artery and anterior communicating artery
complex is presented.

Results: the results of endovascular treatment of the patient, including the 18-month follow-up and computed
tomography and cerebral angiography longitudinal data, are presented.

Conclusions: endovascular embolization of a multidome aneurysm in a patient with aneurysmal subarachnoid
hemorrhage in the acute period in case of challenging anatomy is an effective strategy associated, however,
with a high risk of intraoperative complications.

Keywords: aneurysmal subarachnoid hemorrhage; cerebral aneurysm embolization; multidome aneurysm

without a ‘neck’; disrupted circle of Willis

KpaTtkuin Te3aunc

MpencraBneHo KIMHMYECKOe HabnwgeHune
nauueHTa c cybapaxHonganbHbIM KPOBOUINNS-
HMEM BCNenCcTBME paspbiBa MHOMOKYMNOJbHOMN
aHeBpU3Mbl KOMMJIEKCA MpaBOW MnepegHen
MO3rOBOW 1 NepenHen CoegnHNTENbHOW apTe-
Py 1N PaA3OMKHYTbIM BWIIN3NEBBIM KPYrOM,
KOTOPOMY BbINOJIHEHA 9HA0BACKYsipHasi aM0O0-
nm3auma B octpoM nepuoge. OueHeHbl He-
NOCPEACTBEHHbIE U OTAANIEHHblE pPe3ynbTaThl
Ha OCHOBaHUW OWHAMMWYECKN BbINOJIHEHHbIX
JNIy4eBbIX AMArHOCTUYECKUX UCCNea0BaHUA.

Cnuncok cokpalieHumn

BCA — BHYTpeHHS CoOHHasa apTepus

JICK — nokasbHast CKOPOCTb KPOBOTOKA

MCKT - mynbTMcnmnpasnbHas KOMMbIOTEpPHas
ToMorpadus

OHMK — ocTpoe HapylleHue MO3roBoro kpo-
BOOOpaLleHns

MMA — nepenHsa Mmo3roBasi apTepust

NMCoA — nepenHss coeanHuUTenbHasa apTepus

CAK - cybapaxHouganbHOe KPpOBOU3NUSIHUE

CMA - cpegHsaa Mo3roeasi apTepus

TKAI — TpaHckpaHuanbHas gonnaeporpadus

LAl — uepebpanbHaa aHrmorpapus

BeepeHue

PacnpocTpaHeHHOCTb MHTpakpaHuanbHbIX
MeLloTYaTblX aHeEBPM3M B MOMNyNSaUMM COCTaB-
naet o1 0,2 no 8,9% (1). Okono 85% mewoTya-
ThiX aHEeBpU3M LepedpasibHbIX apTepuii aBns-
loTCA NpPUOBPETEHHLIMU UK pacronaralTcs
B nepeaHer uupkynsauum, Hambonee 4yacto —
B oGnacTn budypkaunin aptepuii (2). 3o00poBble
BHYTPMYEPENHbIE apPTEPUN COCTOAT N3 UHTUMDbI

(6aszanbHOM MeMOpaHbl U 3HAOTENMasNbHbIX
KNeTok), mMeaun (rnagkoMbilUEYHbIX KINEeTOK
M 9N1aCTUHOBBLIX BOJIOKOH) M aBEHTULLNN, BKJTIO-
yasa KkonnareH, KOTopblh obecrneymBaeT CTPyK-
TYPHYIO LEJIOCTHOCTb CTEHKM cocyda. bbino
[0Ka3aHO, YTO OKMCIINTENbHbIN CTPECC BbI3bl-
BaET JIOKaA/IM30BAHHYO BOCNA/INTENbHYIO peak-
LMo, TeM caMbiM Ocnabnas CTEeHKy cocyaa,
B pesysibTate 4yero rnpoucxoamTt obpas3oBaHue
aHeBpu3mbl (3). [ereHepauus BHYTPEHHEN
3N1aCTUYHOW MAACTUHKW, pas3aensowen MHTUMY
U Meguvio, SBNSIETCA KJIHOYEBbIM MNPOLLECCOM B
dopmupoBaHumn aHeBpuambl. Kpome TOro,
OblNno OoKa3aHo, YTO BOCMANIEHNE UrpaeT KIto-
4eByl0 pPoOJsib B HGOPMUPOBAHNN, NPOrpeccu-
pPOBaHUU 1 MOCNEOYOLLEM pa3pbiBe NHTPaKpa-
HManbHbIX aHEBPU3M (4), KOTOPbIA NPUBOOUT
K pasBUTUIO HETpaBMaTUYeckoro cybapaxHou-
nanbHoro kposounanumsanua (CAK). TepmuH “Bpe-
MS—MO3r” Takke npumeHmm k CAK, Tak kak BO
BPEMS KPOBOUSNNSHUSA MPOUCXOANT MOBpexXae-
HUe 6ONbLIEro KONMYecTsa HEMPOHOB, YeM Npun
MLEMNYECKOM MHCyNbTe. CMEePTHOCTb U MHBA-
nnansauma ot CAK B aBa pasa Bbllle, YeEM MNpu
nHcynbTe. Tak, 33 Mn rematombl NPUMEPHO
paBHbl 2,2 Munnvapay NoTepPsiHHbIX HEMPOHOB.
Mpwn 45 mn remaTtombl NOBpeXgaeTcs 3 MUAIN-
apaa HeMPOHOB U 9TO CONPSXeEHOo ¢ 6osee Bbl-
COKOI MecsiyHOM cmepTHocTbio oT CAK no
CPaBHEHUNIO C MULWIEMUYECKUM UHCYLTOM.
O6beM BHYTPMMO3rOBOro KPOBOUIJIUAHUSA SIB-
NSeTca MOLWHbIM MNPEeaNKTOPOM CMEPTHOCTN.
Ecnn remaTtoma NpopbIBAETCA B XENYA0HKOBYIO
CUCTEMY, N3-3a NOBbLILLEHNSA BHYTPUYEPEMHOIO
JaBfieHnsa BO3HMKaeT rmgpouedanns, 4To npu-
BeOeT K KOMe, a 3aTeM K OCTaHOBKE CEpPAEYHON
nedarenbHocTu (5).
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Mpu CAK, oTeke rosioBHOro Mo3ra Bbloens-
IOT TP OCHOBHbIX BPEMEHHBIX nNepuoga — “Oo
onepaunmn”, OT HECKOJIbKMX YaCOB, A0 HECKOJ1b-
KX Hegenb, KOTOpble ABASIOTCH KparHe Bax-
HbIMW 0719 XN3HW nauneHTa (6). Onepaumsa Ha
aHeBpu3me B octpom nepuoae CAK nokasaHa
BCceM naumeHTam c TaxecTtbio CAK -1V cTagnn
HE3aBMCMMO OT CpoOKa Mocsie KPOBOUINUAHUS
(7). Pnck noBTOpHOro paspbiBa y NauyieHToB,
KOTOPbIM HE OblI0 BbIMOSIHEHO BbIK/IIOYEHWE
aHEBPM3Mbl U3 CUCTEMHOIO KPOBOTOKA, OYEHb
BbICOK: Yy 50% nauneHToB BO3HMKAET MOBTOP-
Hoe CAK B nepuopn o 6 mec, 4To conpoBoOXaa-
€TCS KpawnHe BbICOKOW NeTanbHOCTbIO, OOCTU-
ratowieri 60% (8). daHHasa npobnema aBnaeTcs
0COOEeHHO aKkTyasibHO AN aHeBpM3M, pacrno-
naralwmxca B 30HE COEOUNHUTENbHbIX apTe-
puvin, Tak Kak Hanuyve aHeBpWU3Mbl B OAHHOMN
fokanusaunuy MHOrOKpaTHO MNOBbILWAET PUCK
€e paspbliBa, a B eLe 60sbLUel cTeNeHn — npu
HanM4YMm aHaTOMUYECKU CHOXHbIX aHEBPU3M
(HenpaBubHaa dopma u/Mnm Hanu4me omBep-
TuKynoB) (9).

Hamnbonee pacnpocTpaHeHHbIM MeTOoA0M
Jle4yeHuns aHeBpu3M, a TeM 6oJsiee B OCTPOM Me-
puopne, ssnsetca ambonusaumm. C pasButmem
TEXHONOIMMIN CYLLECTBYET MHOXECTBO METOAMK
ambonmsaumm C MNPUMEHEHMEM pPa3SINYHbIX
nesancos. B metaaHanuze 114 nccneposaHui
ObInn oueHeHbl 30-AHEBHbIE OCIIOXHEHUS U ne-
TaslbHOCTb OT 3HOO0BACKYJIAPHOIrO0 U HENPOXM-
Pypruyeckoro nevyeHusa aHespuam. Npu aHOo-
BacKynsipHo ambonusauun (74 wccnepo-
BaHWUSI) PUCK OCNOXHeHun cocTtaBnsan 4,96%,
netanbHocTb 6bina 0,30%. Mpu Helpoxupyp-
rMYEeCcKOM JiedeHnmn (54 uccnegoBaHud) pPUCK
ocnoxHeHunm coctaeun 8,34%, a netanb-
HocTb — 0,10% (5).

Ha cerogHslWwHMiM eHb BONMPOC BbiGopa Tak-
TUKN OMEPATUBHOIO BMELLIATENbCTBA 3aBUCUT
OT MHOTrMX hakTopOB, BKJIOYAOLWMX B CEOS Kak
KMHUYeckme (COCTosiHME naumeHTa, Tonorpa-
do-aHaToMmMyeckme 0oCO6EHHOCTN aHEBPU3MbI,
KOJIMYECTBO aHEBPU3M), TakK U TEXHUYECKUE
(ocHaleHue cTtaunoHapa, Hanuydme npodwusb-
HbIX CMEUNasUCTOB W WHCTpyMeHTapusa) (7).
OnHuM n3 TpeboBaHMi (CTaHAApT) K cTaumoHa-
Py OJ19 BbIMOJSIHEHUS MUKPOXUPYPIrMYE€CKOro fe-
YEHUA Y MALUMEHTOB C aHEBPU3MaMM ABIISIETCS
“onepauuoHHasl, ocHalleHHass o0opynoBaHU-
eM aNng MUKpPOXMpyprun uepedpasbHblXx aHeB-
p13M (onepaumoHHbI MUKPOCKOM, MUKPOXMU-
PYPrnyeckum WHCTPYMEHTaApWUii, CbeEMHbIe
M NOCTOSIHHbIE HEMArHUTHbIE KNUNCbl)” (9), 4TO,
K COXalleHUto, He Bcerga MMeeTCs B Ham4um
B CTauMoOHapax, HaxOAsLMXCS Ha yaaneHum

OT KPYMHbIX FOPOAOB C MHOrONpPOMUbLHbLIMUA
cTaumoHapamMmu, a BO3MOXHOCTb TPaHCMopTU-
POBKM MAUMEHTOB B psioe CJlydyaeB SABNSETCS
MHOroakTOpHOW 3aga4yen.

Llenb nccnepoBaHua: OUEHUTb addek-
TUBHOCTb 1 6€30MacHOCTb BbINOJIHEHNSA SMOO-
nM3aumm MHOMOKYNOJIbHOWM aHEBPWU3Mbl Y Na-
umeHta ¢ HetpaBmaTtnyeckum CAK n pasom-
KHYTbIM BUJIJINSUEBLIM KPYrOM.

MaTtepuan n metoabl

B ceHTabpe 2020 r. B 9KCTPEHHOM nopsake
B PEHTreHornepaunoHHyio Obln OoCTaBieH
MOJI0O0M naumeHT 35 net ¢ oCTpbIM HeTpas-
maTunyeckmm CAK.

13 aHamHe3a 601e3HN U3BECTHO, Y4TO YTPOM
B 9TOT Xe A€eHb Yy naumeHTa nosBUANChb rosI0BO-
Kpy>XeHune, noTeps CO3HaHWs, Cyaoporu, He-
MPOU3BOJIbHbINM akT gedekaunn. B kKIMHUKY
naumeHT Obi1 goctaesneH opuragon CMI1, Ko-
TOopas oTMeTu/ia BO BPEMS TPAHCNOPTUPOBKU
0BUNbHYIO PBOTY.

MauneHT Obly1 OCMOTPEH HEBPOJIONOM U HEW-
POXVPYProM, BbINOJIHEHA MYNbTUCMMPasbHas
KomnbloTepHasa Tomorpadpus (MCKT) u uepe-
OpanbHaa aHrnorpadwus (LLAI).

HeBponorunyeckuin cratyc npu rnocrtynsne-
HUN: CO3HaHME SICHOE. YPOBEHb CO3HAHUS Mo
wkane Masaro 15 6annoB. PeyeBbix HapyLLIEHWIA
HeT. AdpaTnyeckux HapyLleHunn HeT. HapyLueHus
nofnen 3peHus HeT. 3paykm CUMMETPUYHbIE,
S = D. doTopeakuus xmBas, rnasoaBmratesib-
HbIX HapyLleHuin HeT. [Napesa nMueBoro Hepea
HeT. Cnyx HopMasbHbIN. MaTonornyeckmnx ped-
NeKCcoB HeT. HapyweHuns 4yBCTBUTENLHOCTU
HeT. MeHUHreanbHble CUMMNTOMbI: PUFMOHOCTb
3aTbIJTOYHbIX MbILULL 411.

MCKT: B 000/04e4HbIX NpPOCTpaHCTBax
OonblUMX MNOAyLWapuii NOSIOCOBUAHbLIE CKOIM-
JleHns OAHOPOAHOrO rMNepPAEHCHOr0 NaTono-
rmyeckoro cybcrtparta ToAWMHON A0 4,5 MMm
C pacnpocTpaHeHeM B 3aiHEYEPENHYIO SMKY.

XKenynoykn mosra obbl4HOM pOpMbl, pas-
Mepbl B Npenesniax BO3PaCTHbIX UBMEHEHUA.

KoHBekcuTanbHble 60po3abl 60bLWMX MO-
Nywapuin Ha YpOBHE KOHTY3MOHHbIX O4aroB
1 Ha YPOBHE CKOMJIEHMS KPOBU B cybapaxHou-
JanbHbIX MPOCTPAaHCTBax CrNaXeHbl, Ha YPOB-
HSX CKOMJIEHUS naTosiornyeckoro cybcTpaTta
B 000/104€4HbIX NPOCTPAHCTBAX CYXEHbI, NMoja-
DaBrieHbl 6onblie cnesa.

3akstoyeHme: kapTuHa BbipaxeHHoro CAK,
BEPOSTHO, aHEBPU3MATMHECKOIO reHesa.

UAI: Bu3yanuampoBaHa MHOIOKynoJibHas
aHeBpM3Ma KOoMMJiekca nepenHen coenviHu-
TeNbHOW 1 NMPaBoi nepegHen MO3roBom apTe-
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puin (MCoA-nlNMMA) cneBa ¢ remaTtomom, pas-
mMepamm 12,5 x 8,9 mm, 6e3 weriku (pmc. 1-3).
lMpaBble cpeaHsas n nepenHsas MO3roBble apTe-
pumn (CMA n NMA) — HeBblpaXeHHbIN Hepac-
npocTpaHeHHbIn cnasm (I Tun). MNMpu BbINOIHE-
HUK NPOOLI C NepexaTnemM NPaBo BHYTPEHHEN
COHHoM apTepun (BCA) ycTtaHOBNEHO, 4YTO BUJI-
NIN3MNEB KPYI CJ/iEBa HE 3aMKHYT (ansa3uns NeBom
NMMA B cermeHTe A1?) (puc. 4).

Ha ocHoBaHuM npoBeneHHoro obcnenoBa-
HUA, y4nUTbiBad KIIMHNYECKYIO KapTuHy, naun-
E€HTY BbICTaBJIEH AMArHO3: OCTPOE HapyLleHne
MO3roBoro kposoobpauieHusa (OHMK) no re-
Mopparm4eckomy Tuny. Pa3pbiB MHOroky-
nonbHom aHeBpuambl [MCoA-TIMA cnesa.
CnonTtaHHoe CAK. Hunt-Hess 2. Fisher 3.

MpuHATO pelleHne BbINOHUTL amMbonmnaa-
LMIO aHEBPU3MbI CNMpanaMun. YunTbiBas aHa-

Puc.1. LUepebpanbHas aHrnorpadus: MHOrokynoJsisHas
aHeBpuama NCoA-nlMMA (cTpenku). 3anonHeHne nfMMA
npoucxoaut Yepes MNCoA.

Puc. 3. LlepebpanbHas aHrnorpadusi: MHOrokynoJsibHas
aHeBpuama MNCoA-nlNMMA (cTpenku).

Puc. 2. LlepebpanbHas aHrnorpadus: MHOrokymnosibHas
aHeBpuama MNMCoA-nlNMA (cTpenku).

kdinika Serdtsg

FRAME
]

Puc. 4. lUepebpanbHas aHrvorpadus: 3anosfiHeHUS
nMMA n3 6acceiiHa nBCA npu nepexatum nBCA He npo-
nexogut. BepoatHo, annasua cermeHta Al nallMA
(cTpenka).
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Puc. 5. LepebpanbHaa aHrrmorpadus, atan ambonmsa-
LMKW: pa3pblB Kyrnosa aHeBpmn3mMbl Npu 3aBefeHnmr cnmpa-
1N, 9KCTpaBasaLmst KOHTPaCTHOrO BELLECTBA (CTPEKN).

TOMUIO COCYdOB (pa300LlEHHbIN BUNIM3NEB
KPYr), aHaTOMWIO aHEBPU3Mbl (MHOIOKYMOJb-
Hasl, C remaToMoin, BoNbLUMX pasMepoB, “6e3
wen”), Hann4yme Basocnasma, orepauyms pac-
LLleHEeHa KaK TEXHUNYECKN CIIOXHas.

Moa oOWuM MHTYOAUMOHHBIM HapPKO30M,
mncnonb3ysa rang-karetep JR 6 Fr, cenektuBHo
KateTepusmpoBaHa npasas BCA. Hanaxena
MPOTOYHO-NMPOMbIBHAA cuctema. MwukpokaTe-
Tep Echelon Ha mMukponpoBogHuMKe 3aBeneH
B MNOJIOCTb aHeBpPU3Mbl. [1pn 3aBedeHUn Mu-
Kpocnupanu Npon3oLLesN paspbiB Kynosa aHeB-
p13Mbl, 9KCTpaBasaLMsa KOHTPACTHOro Belle-
ctBa (puc. 5). B nonoctb pasopsaBLUErocs
Kyrnosna 93KCTPEHHO 3aBefeHa cnupanb ev3
Axium 3D (d — 5 mm, 10 cm). Mpr KOHTPONBHOM
aHruorpadpum sKkcTpaBasauns KOHTPACTHOro
BellecTBa He onpegenseTcs (puc. 6). 3atem
B NOJIOCTb aHEBPM3MbI 3aBefeHbl ev3 Axium 3D
(d = 7 mm, 15 cm), ev3 Axium 3D (d — 5 mm,
10 cm), ev3 Axium 3D (d — 4 mm, 12 cm). Mpu
3aBedeHNM cnvpanen oTMEYeHO 3amMensieHne
KpoBoToka no nlMMA, BeposaTHO, BBMAY cna3ma
(puc. 7). lMpu KOHTPONBHOM aHrnorpadumn
onpepaensieTca okkno3ma npasoi NMMA (puc. 8),
3anofo3peH crna3m uepebpanbHbiXx apTepuini
nnm amoonus M3 MNosocTM aHeBpu3Mmbl. [Mpu
KOHTPOJIbHOM aHruorpadum onpegendrTcs
aMO0N3NpPOBaHHAA MHOIOKYMoJibHasi aHeB-
pnama, 6e3 3anosiIHeHUs NpULLIEEYHOl YacTu;
yacTnyHoe 3anosiHeHue npasown MMA yepes
nuasibHble aHAaCTOMO3bl N3 OaccerHa npaBon

KinkabSenllsa

Puc. 6. LiepebpanbHas aHrnorpadus, atan amoonmsa-
UMK: B MOSOCTb pPasopBaBLUErOCs Kyrnona 3aBefeHa
cnuparnb (CTpesnka). 9kcTpaBal3aLnum HeT.

CMA. BO3MOXHOCTb MEXaHU4YeCcKol pekaHa-
nu3aunnm 6accenHa npasok NMMA oueHeHa
B COOTHOLIEHUN “pPUCK—-M0Nb3a”: cuTyauus
pacLeHeHa Kak CTOMKMIA cna3Mm; pUCK 3aBene-
HMA NpoBoAHMKa B npasyo NMMA ¢ uensto ee
BO3MOXHOW JafibHENLIEN peKaHanusaunm
pacueHeH Kak KpariHe BbICOKMIA B CBA3U C OT-
CYTCTBUEM “LLUENKN” Y QHEBPU3MbI 1 BbICOKOM
BEPOSATHOCTbIO MUrpauum BUTKA cnuvpanm
B NCOA ¢ nocneanyoLien OKKIO3nen neBon
NMMA. OnepaTMBHOE BMELLATENLCTBO 3aBEpP-
LLEHO.

Bavxanwmnin nocneonepaunioHHbIV NEPUOA;
CO3HaHMe YrHeTeHOo A0 KOMbI. MNMauneHT Haxo-
ounca Ha npopgseHHon WBJT ¢ cepauveint.
TaxecTb coCTOsAHUA Oblna obycroBneHa BO3-
HUKHOBEHMEM MLLEMUN FOIOBHOIO MO3ra B pe-
3yfbTaTe BTOPMYHOro Basocnasma (TpaHckpa-
HuanbHasa ponnneporpadpua (TKAON) Ha 1-e
CyTKM OT ambonmsaumun: nokanbHas CKOpPOCTb
kposoToka (JICK) B CMA cnesa 233 m/c, JICK
B CMA cnpaBa 186 mM/c); cyqopOXHOW roToB-
HOCTbIO; OTEKOM rOJIOBHOIO MO3ra, pas3BuUTMEM
anbTEPHUPYIOLWMX CTBOJNIOBbIX CUMMNTOMOB,
CMMNTOMOB nopaxeHuda lll yepenHo-Mo3roeo-
ro HepBa cneBa, TeTparnape3oMm.

MCKT Ha 2-e cyTku oT ambGosmsauun:
Ha ¢oHe apTedakToB OT 3MOONM3NPOBAHHOM
aHeBpPU3MbI, BU3yanmampoBaHa mwemms npa-
BOl noGHoli ponn B GacceliHe MA, kpoBb
B MEXMNOJIyLUaPHOW LWenu, B NOAOCTM 3a0HEr0
pora npaBoro 60KOBOro enygoyka, noaocTu
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HlinkaiSendisa

FRANIE =

Puc. 7. LlepebpansHas aHrnorpadus, atan ambonmsa-
LMn: NpW 3aBefeHnn cnnpanen oTMe4YeHo 3aMeieHne
KposoToka rno nrMA (cTpenkn).

Il v IV xenyno4ykoB; KpoBb B GasasibHbIX LW-
CTEepHax W KOHBEKCcUTasbHO B cybapaxHowu-
OanbHOM NMpoCcTpaHcTBE (puc. 9).

lMpoBoaunacb MHTEHCMBHASA Tepanus B yC-
JIOBUSIX PEAHMMALMOHHOIO OTAENEHMUS: NMPoa-
nenHaa NBJ1 B pexxume SIMV, megukaMeHTOo3-
Has cepaums, obesbonmBaHne, MHPY3NOHHAs
Tepanus, npodunakTnka BTOPUYHOIrO Ba30-
cnasma, MpoTUBOA3BEHHAA Tepanus, HyTpu-
TUBHaAa nogaepkka, NpoTUBOCYO0POXHAA Te-
panus.

B panbHenwemM COoCTOsiHME Ycyrybnsnochb
pasBUTUEM OBYCTOPOHHEN MOSIMPE3NCTEHTHOMN
MHEBMOHUN N NNXOpPanKon — Tepanus oonon-
HeHa aHTnbakTepmanbHbIMK NpenapaTamMul.

B cBa3n ¢ npoaneHHom VBJ1 nauneHTy Bbl-
MOJSIHEHA TPAXeOCTOMUS Ha 4-€ CYTKN.

MCKT Ha 7-e cyTku oT 3amMOGonusauuu:
KPOBb B MOJIOCTU XEAYA04YKOB MO3ra 1n3upy-
eTcq, rngpouedanmn HeT, oYar nogocTpPoOro
KPOBOU3MNAHMA B 061acTu No6HOM gonm; and-
@dY3HbIN OTEeK rONIOBHOro Mo3ra, OasanbHble
LMCTEPHbI nogxaTbl, AedopMnpoBaHbl, Npo-
cMmartpmBaloTcs.

Ha doHe npoBOOMMONM MHTEHCMBHOW Tepa-
nun Ha 3-1 Hepgene y naymeHta OTMedaeTcs
MONOXMTENbHAA ANHAMUKA: NLLEMUS TOSIOBHO-
ro Mo3ra BCreaCTBME BTOPUYHOIO Ba3docnasma
M OTEK roJIOBHOIFO MO3ra KyrnmpoBaHbl, MHEB-
MOHUS paspewmnnack. lMaumeHT B CO3HaHWUK,
apekBaTeH. Mo wkane FOUR - 16 6annos;
OblXxaHNne CcaMoCTOATEesNIbHOE, 4Yepe3 Tpaxeo-

Puc. 8. LiepebpanbHas aHrnorpadus, atan amoonmsa-
LMN: NPU KOHTPONIbHOM aHrnorpadum onpenenstorcs
okkNto3usa npason NMMA, yacTrnyHoe 3anosIHeHME NPaBoM
MMA yepe3 nuanbHble aHacToMO3bl U3 HacceliHa npa-
Boi CMA (cTpenku).

CTOMMYeECKyIO TPybky. lemmnapes cneea, 3 6arn-
na B BEPXHEW U HWXKXHEW KOHEYHOCTSIX.
JanbHernwee neyeHre NPoaoIKEHO B YCOBUAX
HEBPOJIONMYECKOro OTAENEHMS.

CnycTa mecsy, nocne BbiMUCKX NaLMEHT Ha-
npaBfieH B LIEHTP MeauUMHCKOW peabunuta-
LU B CBA3M C OCTATOYHbIM Mape3oM B JIEBOW
HUXXHEN KOHEeYHOCTKM (4 6anna).

Mpn onHamMmunyeckom HabnwaeHUn Yepes
4 mec Habnaanochb NOIHOE HEBPOJIOrMYECKOEe
BOCCTaHOBJIEHME NaLMEHTA.

Puc. 9. MCKT ronoBHOro mosra: BuU3yannampoBaHa
VLIEMUS NpaBoi NOBGHOW [0NW, KPOBb B MOMOCTU 3af-
HEero pora nNpaBoro 6OKOBOro Xenyaoyka.

Ne 68, 2022



INTERVENTIONAL ANGIOLOGY

(Rill5)

Puc. 10. LlepebpanbHasa aHruorpadus yepes 10 mec:
onpenensieTcs ToTajbHO 3MO0IM3NPOBaHHAst aHEBPU3-
ma MCoA-nMMA (6enas ctpenka). 3anonHeHue nlMA
NPOUNCXOOUT aHTErpaaHoO (YepHbIE CTPENKK).

Yepes 10 mec oT MomMeHTa amMmbonusauuu
naumeHT MNOBTOPHO rOCNUTaIM3uUpoOBaH AONs
BbINOJIHEHUSI KOHTPOJIbHOW aHrnmorpapun.

KoHTponbHas LA yepes 10 mec: onpe-
nenseTcs ToTasibHO 3MO0M3npoBaHHasA aHeB-
puama MNCoA-TIMA cnpasa. lNpaBas n nesas
MMA npoxoaumbl; 3anonHeHne neson [MMA
npouncxoamT Tonbko Yepes MNMCoA (puc. 10, 11).

KoHTtponbHaa MCKT u4epe3z 10 mec:
COCTOsIHME nocrne ambonuzaumu. NMocTuwemm-
yeckme N3MEHEHKS NPaBbIX TIOOHOM 1 TEMEHHOM
ponen. BryTtpeHnHdas ruppouedanna (keny-
[04YKOBasi CUCTEMA He3HA4YuUTesNbHO pacLun-
peHa, OGOKOBble Xenyago4ku CUMMETPUYHbI.
BKK2 = 18% (npun Hopme meHee 18%). lMNMone-
peyHbln pasmep |l xenygoyka 8 mm (Npy HOP-
Me MeHee 5 MM)).

Mepnopn HabnoaeHusa coctaBnsaeT 18 mec.
3a nepuon HabnaeHUs peuuavBa KPOBOU3-
JNSHUS, NPOrpPecCcmMpoBaHmNS HEBPOJIOMMYECKO-
ro geduuuta He OTMEYeHO.

OO6GcyxaeHue

BbiOOp TakTUKM NeveHusa naumeHToB B OCT-
pom nepuoge CAK B OONbLUMHCTBE CllyyaeB
SABNSIETCA ANCKYyTabesbHOW TEMOWN, B KOTOPOM
MPUHATUE PELUEHUSA 3aBUCUT OT MHOIMMX dak-
TopoB (7). daHHbln BOMNpoC saBnseTcs 6onee
npob6nemMaTuyHbIM NPU YCAOBUWN CIIOXHOW aHa-
TOMUU aHEBPU3MbI U OCTPOro neproga KpoBo-
N3NUAHUS, 4YTO 3HAYUTENIbHO MOBbILLIAET PUCK
MHTPaonepaumoHHbIX OCJIOXHEHUIN 3HOO0BacC-

(Filti5)

Puc. 11. LepebpanbHaa aHrnorpadpus yepes 10 mec:
3anonHeHuns NMMA n3 6acceiriHa nBCA npu nepexaTtuu
nBCA He npoucxoauT. BepoaTHo, anna3us cermenTa Al
nfNMA (cTpenka).

KYNSPHbIX BMELLATENbCTB, TakmMX Kak TPoMOo-
aMbonnyeckne OocsioXHeHud, nepdopauns
aHEeBPU3Mbl, KOMMPOMEHTaLMS HECYLLEro co-
cyna (1). Ewe ooHon ocoB6eHHOCTbIO paboThl
¢ HeTpaBmaTnyecknm CAK aBnsetcs npobne-
Ma BbICOKOro pucka peuuamea y naumeHTOB
naHHow rpynnbl. Cpean ¢pakTopoBs, 3HA4YNTESb-
HO MOBbILLAIOLLNX PUCK peungBa aHEBPU3MbI
(pocTa) 1 MOBTOPHOIO KPOBOTEYEHUS, BblOENS-
I0T: pa3mMep aHeBpu3Mbl, fiedeHune nocrne CAK,
LUMPUHY LUENKN aHEBPU3MbI Bonee 4 MM, noka-
N13auno aHeBPU3Mbl B COEOMHEHWN, NOOBEP-
ralowemMycsa reMmoanHaMmyeckom Harpyske (1).
MpencrtaBneHHoe knMHM4Yeckoe Habnwoae-
HMYEe WIAIOCTPUPYET BCE BbILLENEPEUYMNCIEHHbIE
acnekTbl 9HA0BACKYSPHOW onepauun y naum-
€HTa OCTPOro nepuoaa KPOBOUINUAHUSA, B OCO-
6EHHOCTN B YCJIOBMW CJIOXKHOW aHaTOMUMU.
HecMOTps Ha CNOXHYID aHaTOMUIO N Pa3BUB-
WYOCa MHTpaonepaumoHHO nepdopaumio
aHEeBPU3MbI, YTSXKENMBLLYIO COCTOSIHME naum-
€eHTa 3a cyeT 60oslee MacCMBHOIO KPOBOU3NSA-
HUSA, TEXHUYECKUN Y JAHHOIo NnaumeHTa yaanochb
0oOUTbCA TOoTanbHOM aMbonmM3aumn aHeEBPU3-
Mbl (Raymond-Roy | class), 4To cOOTBETCTBYET
TpeboBaHNUSIM COBPEMEHHbIX pekoMeHaaunin
no BedeHuto naumeHToB ¢ CAK mn TsaXecTblo
KpoBomnsnuaHusa Hunt—-Hess 2 (7).
HemanoBaxHbiM B Ne4YeHUM MaUUEHTOB
¢ CAK gaBnseTca BONPOC MHTEHCUBHOW Tepa-
nMmn B NocrieonepauyoHHoM nepuoae. Hecmort-
ps Ha Hannyre 3a4ay, CBA3aHHbIX C OCHOBHbIM

SMmbonv3aums MHOroKyrnoJsibHO LiepebpasibHOVi aHeBpu3Mbl 6e3 “lueriku” y M0oJ1oA40ro naumeHTa
C HETpaBMaTn4eckumM cybapaxHouaasibHbIM KPOBOUSJTNSHNEM U PA30MKHYTbIM BUI/TIN3NEBbLIM KPYIrOM



WHTEPBEHLUNOHHAS AHITMOJI0Mns

3aboneBaHuemM (Npodunaktuka peungnea
CAK, kynupoBaHue COCyAuUCTOro cnasma
MU NWEMUU MO3ra), Hapsay C HAMM BO3HUKAET
HEeoOOXOAMMOCTb KOHTPONSA W nocnenyoLllein
KOppeKUMn COCTOSTHUIN, CBA3AHHbIX C ANNTENb-
HbIM HaxoXAeHWeM naumeHTa B peaHumauum
1 Ha VIBJ1, ocoBGEeHHO Npu y4eTe HaNnn4nus pesu-
CTEHTHbIX K aHTUOMOTUKaAM BHYTpUrocnuTasb-
HbIX NATOreHOB.

HemanoBaxHbIM ABASIETCS Nocneonepauu-
OHHOEe HabnoaeHue Ha amOynaTopHOM 3JTane
(7), nmosBongloulee CBOEBPEMEHHO BbISIBUTb
BO3MOXHbI peuuanB aHEBPU3MbI, 4TO 0COOEH-
HO BaXKHO Y NMauMeHTa C aHEBPU3MOWM C LLUNPOKON
“lwenkon”, pacnonaralpLLencs B 30He, NoaBep-
ralowenca remMogmHaMmyeckom Harpyske
(aHeBpmama MNCoA npwu ycnosum annasmm cer-
MeHTa A1 koHTpanaTtepansHor NMMA) (1, 9).

BbinonHeHHasa y paHHoro nauvedta KT
N aHrmorpaduyeckmim KOHTPOJIb MO3BOJUIN
HE TOJIbKO OLEHUTb OMHaMWUKY NOCne nepeHe-
ceHHoro CAK 1 OUEHUTb COCTOSTHNE aHEBPU3-
Mbl, HO U caenaTb NPEeAnosioXeHne, 4HTo UHTPa-
onepaumoHHas okk3usa npason NMA Hocuna
obpaTuMbIi XxapakTep (cnasm).

Brief abstract

This is a clinical case study of a patient with
subarachnoid hemorrhage caused by rupture
of a multidome aneurysm of the right anterior
cerebral artery and anterior communicating
artery complex and disrupted circle of Willis,
who underwent endovascular embolization in
the acute period. Immediate and long-term
results were evaluated on the basis of longitudi-
nal X-ray diagnostics data.

List of abbreviations:
ICA — internal carotid artery
LBFV — local blood flow velocity
MSCT — multispiral computed tomography
CVA - cerebrovascular accident
ACA — anterior cerebral artery
AcomA — anterior communicating artery
SAH — subarachnoid hemorrhage
MCA — middle cerebral artery
TCDG - transcranial dopplerography
CAG - cerebral angiography

Introduction

The incidence of saccular intracranial aneu-
rysms in the population ranges from 0.2% to
8.9% (1). Approximately 85% of saccular cere-
bral artery aneurysms are acquired lesions lo-

3akJiioyeHue

OHOoBackynspHble amMmbonuaauyin, BbIMOJ-
HAeMble Y NauUMEeHTOB C aHEBPU3MaTUYECKUM
cybapaxHomaanbHbiM KPOBOU3JIUAHMEM B YC-
JIOBUSIX CNOXHOW aHatoMuUu aHEBPU3MbIl, CO-
NPsS>XEeHbl C BbICOKMM MHTpPaonepaunoHHbIM
pUCKOM, OOHAKO B psSge CnyyaeB SBASIOTCS
€0VHCTBEHHbIM AOCTYMHbIM METOO0M NlIeYEHUS
B OAHHOW rpynne nauueHToB. MHTeHcuBHas
Tepanus B MNOC/eonepaunioHHOM Mepuoae,
HanpaBfieHHasa Ha KOPPEeKUWUo oTeka MOo3ra,
BTOPMYHOr0 Basocnadma, NpOoTe3npoBaHUE
BUTasIbHbIX (PYHKLUUA, FOCMUTaNbHOW nonmpe-
3UCTEHTHOM TMHEBMOHUU U NPOPUNAKTUKY
TPOMB0O3MOONNYECKMX OCIOXHEHWI, ABNSIETCSH
BaXXHbIM (aKTOPOM 6arornosy4yHoro mcxoaa
y naumeHToB paHHoi rpynnbl. CobnoaeHue
CPOKOB BbIMOJIHEHMS MNOCNEeonepaunoHHOro
KOHTPOJI COCTOAHUS 9MOONM3UPOBAHHOMN
aHeBpPM3Mbl MO3BONSET MOATBEPAUTb paau-
KaJbHOCTb ee 3ambonmaaumm, 4TO ABNSETCS
BaXXHbIM B rpyrnne naumeHToB C KPOBOUSNUSAHU-
€M W CJIOXHOW aHaTOMMEN B CBSA3U C KpawHe
BbICOKMMM puUCKaMM peumarBa aHeBpU3MbI
1 NOBTOPHOro pa3pbiBa.

cated in the anterior circulation, primarily in the
region of arterial bifurcations (2). Intracranial
arteries are normally composed of the following
layers: tunica intima (basement membrane and
endothelial cells), tunica media (smooth mus-
cle cells and fibers of elastin), and tunica ad-
ventitia, including collagen known to play an
important role in maintaining the structural in-
tegrity of blood vessel walls. Oxidative stress
has been shown to induce a localized inflam-
matory response, thereby weakening the ves-
sel wall and ultimately leading to the develop-
ment of an aneurysm (3). Degeneration of the
internal lamina elastica separating the tunica
media from the tunica intima is critical in the
development of an aneurysm. Furthermore, in-
flammation has been shown to play a key role in
the development, progression, and subsequent
rupture of intracranial aneurysms (4), resulting
in non-traumatic subarachnoid hemorrhage
(SAH). The term ‘brain vs. time’ is also applica-
ble to SAH since hemorrhage damages more
neurons than ischemic stroke. Mortality and
disability caused by SAH are twice as high as
those caused by stroke. For example, a 33-ml
hematoma is equal to approximately 2.2 billion
lost neurons. When the hematoma volume is 45
ml, 3 billion neurons are damaged, which is as-
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sociated with higher monthly mortality from
SAH compared to ischemic stroke. The volume
of intracerebral hemorrhage is a strong predictor
of mortality. If a hematoma expands to the ven-
tricular system, hydrocephalus occurs due to an
increase in the intracranial pressure, leading to a
coma and, subsequently, cardiac arrest (5).

In SAH patients with cerebral edema, there
are three main ‘pre-operative’ time periods,
ranging from several hours to several weeks,
which are crucial to the patient’s life (6).
Aneurysm surgery performed in the acute pe-
riod of SAH is indicated for all SAH patients
(grades | to IV), regardless of the duration of
post-hemorrhage period (7). If the aneurysm is
not excluded from the systemic circulation, the
risk of re-rupture is very high: SAH recurs in
50% of such patients within 6 months, while the
mortality rate is extremely high and reaches up
to 60% (8). This issue is particularly important if
aneurysms are located in the area of the com-
municating arteries since the presence of an
aneurysm and, even more so, anatomically
challenging aneurysms (irregular shape and/or
the presence of diverticula) in this location
manyfold increases the risk of aneurysm rup-
ture (9).

The most common treatment option for an-
eurysmes, especially in the acute period, is em-
bolization. Technological advances are a driv-
ing force for the development of many methods
of embolization using various devices. The me-
ta-analysis of 114 studies assessed 30-day
complications and lethal outcomes resulted
from endovascular and neurosurgical aneu-
rysm treatment. For endovascular embolization
(74 studies), the risk of complications consti-
tuted 4.96% and the mortality rate was 0.30%.
For neurosurgical treatment (54 studies), the
risk of complications constituted 8.34% and the
mortality rate was 0.10% (5).

The choice of surgical treatment strategy
currently depends on many factors, including
both clinical (health status of the patient, topo-
graphic and anatomical characteristics of the
aneurysm, number of aneurysms) and techni-
cal (hospital facilities, availability of medical
specialists and instruments) aspects (7). One
of the requirements (standards) for a hospital to
be allowed to perform microsurgical treatment
in patients with aneurysms is the availability of
“an operating room equipped for microsurgery
of cerebral aneurysms (surgical microscope,
microsurgical instruments, removable and non-
removable non-magnetic clips)” (9); unfortu-
nately, hospitals located far from the large cities

with multidisciplinary clinics are not always
properly equipped, and the capability of trans-
porting patients is a multi-factor task in certain
scenarios.

Objective: to evaluate the efficacy and
safety of embolization of a multidome aneu-
rysm in a patient with non-traumatic subarach-
noid hemorrhage and a disrupted circle of
Willis.

Materials and methods

In September 2020, a 35-year-old young
patient with acute non-traumatic subarachnoid
hemorrhage was urgently delivered to the X-ray
operating room.

According to the disease history, the same
morning the patient experienced dizziness, loss
of consciousness, seizures, and an involuntary
bowel movement. The patient was transferred
to the clinic by the ambulance team, who re-
ported voluminous vomiting during transporta-
tion.

The patient was examined by a neurologist
and a neurosurgeon; multispiral computed to-
mography (MSCT) and cerebral angiography
(CAG) were performed.

Neurological status on admission: fully
conscious. The level of consciousness is 15
points according to the Glasgow Coma Scale
(GCS). No speech disorders are present. No
aphasic disorders are registered. Visual field
defects are not detected. The pupils are sym-
metrical, S = D. The light reflex is normal, with-
out oculomotor disorders. No facial paresis is
observed. Hearing is not impaired. No patho-
logical reflexes are detected. Sensation is not
impaired. Meningeal symptoms: neck stiff-
ness — 4 points.

MSCT: in the meningeal spaces of the cer-
ebral hemispheres, there are stripe-like build-
ups of a homogeneous hyperdense pathologi-
cal substrate up to 4.5 mm thick, extending
to the posterior fossa.

The ventricles of the brain are of normal
shape; sizes are consistent with age-related
changes.

The convexity sulci of the cerebral hemi-
spheres are smoothed at the level of contusion
lesions and at the level of blood pooling in the
subarachnoid spaces, narrowed at the levels
of pathological substrate build-ups in the me-
ningeal spaces and more depressed on the
left.

Impression: a pattern of a severe subarach-
noid hemorrhage, probably of aneurysmal ori-
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Fig. 1. Cerebral angiography: multidome AcomA-rACA
aneurysm (shown by arrows). Blood enters the IACA
from the AcomA.

Fig. 3. Cerebral angiography: multidome AcomA-rACA
aneurysm (shown by arrows).

CAG: a multidome aneurysm of the anterior
communicating artery and right anterior cere-
bral artery (AcomA-rACA) complex with a he-
matoma is visualized on the left, with the follow-
ing dimensions: 12.5 x 8.9 mm, without a neck
(Figs. 1-3). Right middle and anterior cerebral
arteries (MCA and ACA) — incomplete unex-
tended spasm (type I). After performing a test
with clamping of the right internal carotid artery
(ICA), disruption of the circle of Willis was de-

Fig. 2. Cerebral angiography: multidome AcomA-rACA
aneurysm (shown by arrows).

Kiinika Serndtsa

Fig. 4. Cerebral angiography: blood does not enter the
IACA from the IICA system when the rICA is clamped.
Probable aplasia of the A1 segment of the IACA (shown
by the arrow).

tected on the left (aplasia of the left ACA in the
A17? segment) (Fig. 4)

Based on the examination results and taking
into account clinical findings, the patient was
diagnosed with hemorrhagic cerebrovascular
accident (CVA). Rupture of a multidome
AcomA-IACA aneurysm on the left. Sponta-
neous subarachnoid hemorrhage. Grade 2 ac-
cording to the Hunt and Hess scale. Grade 3
according to the Fisher scale.
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Fig. 5. Cerebral angiography, embolization stage:
rupture of the aneurysm dome during the placement of a
coil; contrast media extravasation (shown by the arrows).

A decision was made to embolize the aneu-
rysm by placing coils. Given the anatomy of the
vessels (disrupted circle of Willis), aneurysm
anatomy (a multidome aneurysm with a hema-
toma, large, without a neck), and a vasospasm,
the surgical procedure was considered techni-
cally complex.

Under a general intubation anesthesia, the
right ICA was selectively catheterized using
a JR 6 Fr guiding catheter. A suction and irriga-
tion system was set up. A microwire-preloaded
Echelon microcatheter was inserted into the
aneurysm cavity. When a microcoil was placed,
the aneurysm dome ruptured and contrast
agent extravasation occurred (Fig. 5). An ev3
Axium 3D (d — 5 mm, 10 cm) coil was urgently
placed into the ruptured dome cavity. During
the follow-up angiography, contrast media ex-
travasation was not observed (Fig. 6). Then, ev3
Axium 3D (d = 7 mm, 15 cm), ev3 Axium 3D (d -
5 mm, 10 cm), and ev3 Axium 3D (d — 4 mm,
12 cm) coils were placed into the aneurysm
cavity. During the placement of coils, a slow-
down in a blood flow through the rACA was
noted, probably due to the spasm (Fig. 7).
During the follow-up angiography, occlusion of
the right ACA was identified (Fig. 8), cerebral
artery spasm or embolism from the aneurysm
cavity was suspected. Follow-up angiography
showed an embolized multidome aneurysm,
with unfilled cervical part; partial filling of the
right ACA through pial anastomoses from the

KinkabSenllsa

Fig. 6. Cerebral angiography, embolization stage: a coil
is placed in the cavity of the ruptured dome (shown by
the arrow). No extravasation.

right MCA system was detected. The potential
for mechanical recanalization of the right ACA
system was determined during the risk-benefit
assessment: the condition was considered
a persistent spasm; the risk of insertion of a
microwire into the right ACA for its possible
further recanalization was evaluated as ex-
tremely high due to the absence of a ‘neck’ of
the aneurysm and the high probability of mi-
gration of the coil in the ACA with subsequent
occlusion of the left ACA. The surgical proce-
dure was ended.

Immediate post-operative period: a coma
was induced. The patient was receiving pro-
longed mechanical ventilation with sedation.
The severity of the condition was due to cere-
bral ischemia caused by secondary vasospasm
(transcranial doppler (TCD) on the first day af-
ter embolization: local blood flow velocity
(LBFV) in the MCA on the left was 233 m/s,
LBFV in the MCA on the right was 186 m/s);
seizure tendency; cerebral edema; develop-
ment of alternating brainstem symptoms,
symptoms of the third cranial nerve (lll CN) dis-
orders on the left, tetraparesis.

MSCT on Day 2 after embolization: along
with artifacts from the embolized aneurysm, is-
chemia of the right frontal lobe in the ACA sys-
tem is visualized; the blood is detected in the
interhemispheric fissure, in the cavity of the
posterior horn of the right lateral ventricle and
the cavity of the third and fourth ventricles; the

SMmbonv3aums MHOroKyrnoJsibHO LiepebpasibHOVi aHeBpu3Mbl 6e3 “lueriku” y M0oJ1oA40ro naumeHTa
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Fig. 7. Cerebral angiography, embolization stage: during
the placement of coils, a slowdown in a blood flow
through the rACA is observed (shown by the arrows).

blood is detected in the basal cisterns and con-
vexitally in the subarachnoid space (Fig. 9).

The patient received acute therapy in the
ICU settings: prolonged mechanical ventilation
in the SIMV mode, drug-induced sedation, an-
esthesia, infusion therapy, prevention of sec-
ondary vasospasm, antiulcer therapy, nutri-
tional support, anticonvulsant therapy.

Thereafter, the condition aggravated due to
development of bilateral multidrug-resistant
pneumonia and fever — therapy was supple-
mented with antibiotics.

Due to prolonged mechanical ventilation,
tracheostomy was performed on Day 4.

MSCT on Day 7 after embolization: lysed
blood is detected in the cavity of the cerebral
ventricles; no hydrocephalus is observed; the
focus of subacute hemorrhage is present in the
frontal lobe; diffuse cerebral edema is visual-
ized; basal cisterns are compressed, deformed
and visible.

During the acute therapy, on Week 3, posi-
tive changes over time were observed in a pa-
tient: cerebral ischemia caused by secondary
vasospasm and cerebral edema improved;
pneumonia resolved. The patient is conscious
and adequate. According to the FOUR scale,
the score of 16 is registered; spontaneous
breathing through a tracheostomy tube is ob-
served. Left-sided hemiparesis with the score
of 3 is detected in the upper and lower extremi-

Fig. 8. Cerebral angiography, embolization stage: follow-
up angiography shows occlusion of the right ACA and
partial filling of the right ACA through pial anastomoses
from the right MCA system (shown by the arrows).

ties. Subsequent treatment was performed in
the neurological unit settings.

One month after discharge, the patient was
referred to a medical rehabilitation center due
to a residual paresis in the left lower limb (se-
verity — 4 points).

Longitudinal data collected in 4 months
showed complete neurological recovery of the
patient.

Fig. 9. MSCT of the brain: ischemia of the right frontal
lobe and blood in the cavity of the posterior horn of the
right lateral ventricle are visualized.
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Fig. 10. Cerebral angiography, a 10-month follow-up:
a totally embolized AcomA-rACA aneurysm is observed
(shown by the white arrow). Blood enters the rACA in the
antegrade manner (shown by the black arrows).

Ten months after embolization, the patient
was readmitted to the hospital for the follow-up
angiography.

10-month follow-up CAG: a totally embo-
lized AcomA-rACA aneurysm is observed. The
right and left ACAs are patent; blood enters the
left ACA only through the AcomA (Figs. 10, 11).

10-month follow-up MSCT: post-emboli-
zation status, post-ischemic changes in the
right frontal and parietal lobes. Internal hydro-
cephalus (the ventricular system is slightly dilat-
ed, the lateral ventricles are symmetrical. VCR2 =
18% (whereas the normal value is less than
18%). The width of the third ventricle is 8 mm
(whereas the normal value is less than 5 mm)).

The follow-up period lasted for 18 months.
During the follow-up period, no recurrence of
hemorrhage or progression of neurological
deficit was observed.

Discussion

In most cases, the treatment strategy for
patients in the acute period of SAH is a discuss-
ible topic, and decision making depends on
many factors (7). This issue is more difficult in
the settings of a challenging aneurysm anato-
my and the acute period of hemorrhage, which
significantly increases the risk of intraoperative
complications of the endovascular interven-
tions, such as thromboembolic complications,

Fig. 11. Cerebral angiography, a 10-month follow-up:
blood does not enter the IACA from the [ICA system when
the rICA is clamped. Probable aplasia of the A1 segment
of the IACA (shown by the arrow).

aneurysm perforation, and compromise of the
carrying vessel (1). Another aspect of the treat-
ment of non-traumatic SAH is a high risk of re-
currence in patients of this group. Factors that
significantly increase the risk of aneurysm re-
currence (growth) and recurring hemorrhage
include, but are not be limited to, the following:
aneurysm size, post-SAH treatment, aneurysm
neck more than 4 mm wide, location of the
aneurysm at the junction under hemodynamic
loads (1).

The presented clinical case features all of
the above aspects of endovascular surgery in
a patient with the acute period of hemorrhage,
especially in the settings of challenging anato-
my. Despite the challenging anatomy and intra-
operative aneurysm perforation, which aggra-
vated the patient’s condition due to more mas-
sive hemorrhage, from a technical perspective,
the aneurysm was totally embolized (Raymond-
Roy class 1) in this patient, thus meeting the
requirements of the current guidelines for the
management of patients with SAH and grade 2
hemorrhage as per the Hunt and Hess scale
(7).

The issue of intensive therapy of SAH pa-
tients during the post-operative period is an
important treatment aspect. In addition to the
treatment goals associated with the underlying
disease (prevention of SAH recurrence, vascu-
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lar spasm and cerebral ischemia alleviation),
there is a need for monitoring and follow-up
management of conditions associated with a
prolonged ICU stay and mechanical ventilation
of the patient, especially taking into account
the presence of antibiotic-resistant pathogens
that cause nosocomial infections.

Post-operative outpatient follow-up is also
important (7) and allows timely identification
of possible aneurysm recurrence, which is
critical for a patient with an aneurysm with a
wide ‘neck’ located in the area under hemody-
namic loads (AcomA aneurysm in case of
aplasia of the A1 segment of the contralateral
ACA) (1, 9).

Follow-up CT and angiography procedures
performed in this patient made it possible not
only to assess the post-SAH dynamics and an-
eurysm status, but also to make an assumption
that intraoperative occlusion of the right ACA
was reversible (spasm).
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KITMHUYECKWE HABJIIOAEHNS

JleueHHe ocTporo WHhapkTa MHOKapAaa
U OCTPOW Me3eHTEePHaJIbHOWU ULLEMUH,
BbiI3BaHHbIX MepLaTe/IbHOW apUTMHUEN.
KnuHuueckoe HabnogeHue

B.B. [epkayd*

OraeneHvie PeHTreHOXVPYPrndyeCckmux MeToA0B ANarHOCTUKY U JIEYEHUS
000 “KnuHuka nHHoBaLmoHHoMi xupyprim”, r. KnuH, MockoBckasi obnactb, Poccusi

OpHoBpemeHHasi TPoMO0aMb0/nsi BepXHE BPbIXXEEYHOV 1 KOPOHAaPHbIX apTepui, cBsi3aHHasl ¢ MepLaTesib-
HOVi apUTMUEVi, BCTPeYaeTcsl KpariHe peako. B aToM KimHu4eckom HaboaeHun peds rnovaet o 70-netHem
MYXYUHE, KOTOPbIV MOCTYrN/ B OTAEJEHNE PEHTIeHOXUPYPru4eckux METOA0B AMArHOCTUKU U JIeHEeHUs
¢ 60/1b10 B 3nMractpum v 'y KOToporo 6bis1 AnarHoOCTUPOBaH MHGAaPKT Myuokapaa ¢ nogbemMom cermeHTa ST.
Y naumeHta 6bl1 BEpUPULINPOBAH UHMAPKT, COMPOBOXAAILMNKICS OCTPOV ME3EHTEPUasIbHOU WLLIEMUEN.
Hackosibko Ham M3BECTHO, 3TO BTOPOE COo00LieHne 006 aHrnorpagduyeckoM MOATBEPXAEHUN CUHXPOHHOM
ambosmm obenx bacceriHoB (Pay L., Kolak Z., Cakir B. et al. Atrial fibrillation-related acute myocardial infarction
and acute mesenteric ischemia. Turk. Kardiyol. Dern. Ars. 2021, 49 (5), 410-413. http://doi.org/ 10.5543/
tkda.2021.96533).

KnoueBbie cnoBa: ¢ubpunnaums npeacepani, TooM60smM060/ms, OCTPbIi MHOAPKT MuUokapAa, ocTpas
Me3eHTepuasibHas NLLemMms

Treatment of acute myocardial infarction and acute
mesenteric ischemia caused by atrial fibrillation.
Clinical case

V.V. Derkach*

LLC “Clinic of Innovative Surgery”, Department of Radiosurgical Methods of Diagnostics
and Treatment, Klin, Moscow Region, Russian Federation

Atrial fibrillation-related simultaneous thromboembolism of the mesenteric and coronary arteries is a rare
event. This case report is about a 70-year-old man, who presented to the interventional department with
epigastric pain and who was diagnosed with ST-elevated myocardial infarction accompanied with acute
mesenteric ischemia. To our knowledge, this is the second report of angiographic evidence of synchronous
thrombus in both the arteries (Pay L., Kolak Z., Cakir B. et al. Atrial fibrillation-related acute myocardial
infarction and acute mesenteric ischemia. Turk. Kardiyol. Dern. Ars. 2021, 49 (5), 410-413. http://doi.org/
10.5543/tkda.2021.96533).

Keywords: atrial fibrillation;, thromboembolism; acute myocardial infarction; acute mesenteric ischemia

BeepeHue

Tpomboambonus apTepuanbHOro pycna -
Hambonee rpo3HOe OCNoXHeHne udpunns-
umn npegcepauii (Pr). Hanbonee yacto am-
6onbl NonapalT B LepebpanbHOe pycno, ro-
pasno pexe TpPomMbOoamMbonusa, Bbi3BaHHas
MepLuaTebHOM apuTMmnen, 3aTparmsaeT KOpo-
HapHbIe, NoYeyHble, BUCLIepasibHble apTepun 1
apTepun HMXHUX KOHeYHocTel. B nutepartype

OonucaHbl Crly4an CUHXPOHHO ambonuu uepe-
OpanbHbiX M KOPOHAPHbLIX apTepuii, clyyaeB
MHOXECTBEHHON 3MOONM HECKOJIbKUX COCY-
ancTbix 6acceinHoB Mano (1-3).

Cama no cebe ocTpas Me3eHTepuanbHas
VLIEMUS — OYEeHb peakasi NpuymnHa 6onun B Xu-
BoTe. [1pn 9TOM faHHOe 3abosieBaHME accoLm-
MPOBAHO C OYEHb BbICOKOM JIETANIbHOCTbIO, KO-
Topas moxeT npesbiwaTte 80% (4, 5). Cpeomn
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npuynH obpasoBaHua TPOMOOB B Kamepax
cepAua NpeBanvpyloT HAPYLUEHUA CEPAEYHOIO
puTMa, nepeHeceHHbIn MHPAPKT Mumokapaa,
6one3Hu KnanaHHOro annapara cepaua v aiuv-
TenbHas rmnoTeH3ns (6).

Bawemy BHMMaHMIO NpeacTaBnseTcs Kpaw-
He peakoe HabMaAeHNE CUHXPOHHOW aMbonKn
KOPOHAPHOro pycna v BepxHen OpbikeevyHon
aptepun (BBA), BbI3BAHHOW MepuaTENbHON
aputMmnen. B megmumHCKoOn nutepaTtype Ham
yAAN0Cb HAWTN ONMMCcaHMe TOJbKO TPeX NMauyeH-
TOB C NOAOBHLIM COCTOSIHUEM, U TONIbLKO B Of-
HOM criydae Tpomboambonua mMeleHTepuasb-
HbIX U KOPOHApPHbIX apTepuii 6bina Bepnduum-
poBaHa aHruorpadwuyeckun (7, 8).

KnuHuyeckoe HaGnogeHue

MauueHT — Mmyxu4mHa 70 neT, BeaeT akTUBHbIA 00-
pa3 XM3HM — MacTep CropTa Mo JIErkon aTtneTuke,
TpeHep B AKOCLL, pocTt 178 cMm, MHOEKC Macchl Tena
29,1, He KypuT, caxapHbiM OnabeToM He CTpadaer,
HacneACTBEHHbIE M OHKOJIOrM4yeckme 3aboneBaHus,
TpaBMbl OTpuuaeT, co cnos COVID-19 He 6onen, Bak-
UMHUPOBaH. nntensHoe Bpemst cTpagaeT NOCTOSAH-
Ho dopmoit DI, Ha perynsapHoO OCHOBE y Tepanes-
Ta, Kapauonora He HabAaaNCa N He NeYUnCs.

Okono 23 4 nauyeHT NoYyBCTBOBAJ Pe3Kyto 60J1b
B anuracTpasibHOM obnacTtu, KoTopas He Kynnposa-
nacb NpuemMom aHanbretmkos, 6puragon CMI 6bin

PR{McE—
P/ORS/T (wck — 82 106
OT/QTc imck 203 432

P/ORS/T(Cpanko -3 | 100
RV1/SVS (MBE0.00 0,46
RVS/SVT (mBE 0,62 0,45

04-02-2022 0737 VZLL144  Teximur

[OCTaBneH B npuemHbin nokon LIPB r. KnuH, roe
MayMeHTy BbINOSIHEH KOMMIEKC AUarHOCTUYECKUX
nccnenoBaHuiA, BKIIKOYABLUMIA  aHaNM3bl KPOBWU,
MO4U, PEHTIreH opraHoB 6ptoLuHon nonoctn (OBIM) n
opraHoB rpyaHon knetku, Y3W OBI1, SKT, ocmoTpeH
OEXYPHBIMU XMPYProM 1 TepaneBToOM. 3aKItoyeHne
Y3 OBIl: renatomeranus, guddysHble N3MeHe-
HUS NEeYeHn, NoOXKEeNyaoo4YHOM Xenesbl, 3aCTOVHbIN
>XXenyHbli ny3blipb. PeHTtren OBIM: cBoboaHOro rasa
M YPOBHEN X1OKOCTN He onpepensieTcs. B obwem
aHanunse kposwu nenkoumtor 10,3 x 10°/n, remorno-
O6uH 134 r/n. BuoxmmMmMyeckuin aHanma KpPoBW: Mio-
ko3a 7,0 MMonb/N, KpeaTUHUH 67 MKMOJb/J, MOYe-
BUHA 5,5 MMonb/n, TPOMOHUHBI 7,01 HIr/Mn (HOpMa
MeHee 0,05). OKI: dM ¢ HCXK 90-100 B MUHYTY,
aneBauus cermeHta ST KapanorpaMmmbel B OTBeae-
Huax V3-V4. Mo 3ak/ioyeHno OeXypHOro xmpypra
OAaHHbIX 00 OCTPOW XMPYpruyeckom natosornn Ha
MOMEHT OCMOTpa He BbisBAeHO. Mo 3akniyeHuto
LEXYpPHOro TepanesTa y NauveHTa ume.T MeCTO
OCTpPbIV KOPOHAPHbIA CUHAPOM C NOOLEMOM Cer-
MeHTa ST, abgomuHansHaa ¢opma OUM, DI Hens-
BECTHOW OaBHOCTU, Taxucuctonms. C ykasaHHbIM
ONAarHO30M, B TSKEIOM COCTOSSHUW MauueHT nepe-
Boantcs B YKB-ueHTp — OO0 “KnuHuka MHHOBA-
uMoHHoOM xupyprun”. B 07.36 naumeHT OCMOTpPEH
KOHcunmymom Bpadeinn YKB-ueHTpa 1 nocne noob-
cnepoBaHus — IKI (puc. 1) n aHann3a KpoBU Ha
BbICOKOYYBCTBUTESbHbIA TPOMOHUH | (12,5 Hr/mn),

- |<PesyapTat AHAMASA KADIMOTDAMMLD X

883 dwopwRLe Npencepmia | Bucrpar)
| 152 Orencnenne Hipmro O (<18 Jlaz)

L 1135 Huskx Hanpssenwi (Tpyne Unexa/flesan Ipyms Beper

1121 Cushenve Mo uacopoll cTpelike

ol 13 Ymepentos Ovkionenwe Ock Bneso

++ Henopmanerag KT+

= Hen & 7 [marnos POCMOTREH.

Puc. 1. 3KI naumenTa npu noctynnenHnn B YKB-ueHTp. OT™MevaloTcs aneBauun cermeHTta ST B oTBeaeHusx V3-V4

C oTpuLaTenbHbIMK 3ybLamn T.

JleyeHne ocTporo nHpapkTa Mmmokapaa v OCTPON ME3EHTEPUATTbLHON NLLIEMUU,
BbI3BaHHbIX MepLaTebHou apuTMmueli. KnuHnyeckoe HaboneHne
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Puc. 3. BbinonHeHa Tpombacnmpaums U3 AMcTanbHOro
cermeHnTa NMVKB.

MoJlydYeHss MMCbMEHHOIO0 MHMOPMNPOBAHHOIO CO-
rnacus Ha BMELLATENbCTBO, NepopasibHOro npuema
Ha4asibHOM O03bl ABOVMHOW aHTUarperaHTHoOM Tepa-
M1 — NOA4aH B PEHTreHONepPaLOHHYI0.

B 07.50 auctanbHbiM pagunanbHbIM OOCTYNOM
Oblna BbINONIHEHA KOpoHaporpadwus. Mpu nccneno-
BaHUW OTMEYaETCH JIEBbIA TUM KPOBOCHAOXEHWSs
MUokapaa, BbiBNIEHbl OKKJ1I03Us1 ANCTaNbHOIoO cer-
MEHTa NnepeaHen Mexckenyno4ykoBoOr apTepum, cTe-
HO3 ormbaiollen aptepun He Gonee 50%, npasas
KOpOHapHasa apTepus UMeeT ANaMeTp MeHee 2,5 MM,
CTEHO30B U OKKJIIO3Ui He nmeeT (puc. 2a, 6).

08.10-09.00 naumeHTy BbINOJHEHA MeExaHWu-
yeckasi pekaHanmaaumsa u Tpombacnupauus 13 ne-
penHen Mexkenyoo4koBOon apTepun acnupauyioH-
HbIM KaTeTepom 6 F. YunTbiBas NosiIHOE BOCCTAHOB-

Puc. 4. KoHTponbHas KopoHaporpadus — npocBeT
MM>XB BoCCTaHOBNEH.

neHmne KkposoToka no NMV>KB, oTcyTcTBME 3HAYNMBbIX
CTEHO30B B 30HE OKKJII03MWN OT MMMJIaHTauum KOpo-
HapHOro cTeHTa OblI0 peLleHO BO3OepXKaTbCs
(puc. 3, 4).

OpHako, HECMOTPS Ha YCMELWHO BbIMOJSIHEHHYIO
peBackynsapusaumio Muokapaa, CoCTosHMe naum-
€HTa 0CTaBasIOCb TSXESIbIM, & WHTEHCUBHOCTb 60-
nen B XMBOTE HapacTasa. YumTbiBas HECOOTBET-
CTBME KJIMHMYECKOW KapTUHbI 6ONEBOro cuHapoma
1 nepenHero MIM, pe3ancteHTHOCTb 6onu B anura-
CTPUU K MPOBOAMMOM MEOMKAMEHTO3HOW Tepanuu,
OTCYTCTBME 3HA4YMMBbIX CTEHO30B KOPOHAPHbIX apTe-
puii n naenederve na NVKB ambona, ¢ 60bLLON
[onen BeposTHOCTU cBs3aHHOro ¢ I, Henbss
ObISI0 UCKITOYUTL NLLEMNYECKNI XxapakTep abaomMu-
HanbHOM 060NN, BbIBBAHHOM TEMMW Xe MNpUYMHaMW.
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Puc. 5. InarHoctnyeckas aHrnorpacdus BBA — Boisisne-
Ha OKKJTIO3U4A OT I'IpOKCI/IMaﬂbHOVI 4acTu.

g

Puc. 6. BuinonHeHa kaTeTepusaumsa ycTbs BBA rana-
MHTpOAblocepoM 6 F TpaHcdemopasbHbIM OOCTYNOM
cnpasa.

B cBA3K C 3TuM, HE MEHSs OOCTyna v aHrmorpadwm-
4eCKOro MHCTPYMeHTapus (ANarHOCTUHECKUI KaTe-
Tep JR 4,0 5F — 125 cm) 6bina cenekTMBHO KaTteTe-
pusnposaHa BBA. MNMpu KOHTPOJSIbHOM aHrmorpadpumn
BbIIBJIEHA OKK/IO3US apTepun Ha 1 CM aucTtanbHee
yCTbs (puc. 5). NepBasa nonbITka 3aMeHUTb AMarHo-
CTUYECKUI KaTeTep Ha NpOBOAHMKOBLIN (Launcher,
Medtronic JR 4.0 6 F — 110 cm) ycnexom He yBeH4a-
nacbk. Y4nTbiBas ONCTasNbHYIO NYHKUMIO Ty4EBOW ap-

Puc. 7. KoHTpacTupoBaHue gmuctanbHoro pycna BBA
Nocie HECKObKMX NOMbITOK TpoMbGacnupaumn.

Tepum B 0651aCTV aHaTOMMUYECKOM TabakepKkun 1 pocT
nauueHTa, annHa katetepa 110 cm okasanacb He-
pocrtato4Hon. BBEA kateTtepmampoBaHa NpoOBOLHN-
KoBbIM kaTeTepom Adroit Cordis XB3,5 6 F — 125 cwm.
MposoaHuk 0.014 inch ycnewwHo NpoBeaeH 3a 30HY
okknto3nm BBA, ogHako obpaTtuna Ha cebs BHMMa-
HMe HeJOCTaTO4YHOCTb AJ/IMHBI COBMECTMMOTO C NpPO-
BOOHWKOBBLIM KaTeTepoM Tpombacnumpartopa, 4TO
NPenaTCTBOBANIO YCMNELLUHOMY yaaneHnio TpomMOoB
13 aptepun. Hamu ObIN1I0 NPUHATO peLleHne ocTa-
BUTb kKaTeTep B ycTbe BBA gns obneryeHns HaBura-
LN N KOHTPACTUPOBAHUSA U OCYLLECTBUTb MOMbITKY
BOCCTAHOBMIEHUS KPOBOTOKA 4Yepes3 6eApeHHbIN ap-
TepuanbHbii gocTyn. MNMocne nyHkumn npasoi OBA
Ha NPOBOAHMKE MO PEHTTEHONOINMYECKUM KOHTPO-
nem B yctbe BBA ycTtaHOBneH rann-nHTpoabiocep
SheatlessPV Asahi RDC - 55 cm (puc. 6). YuntbiBas
OMaMeTp MOpaxXeHHOW apTepur, TPOMOBIKTOMUS
BbIMOJIHANACL MPOBOAHMKOBBLIM KaTteTepomM 6 F Ha
oTpMLATENBHOM AABMEHUU, MOJYYEHO MHOXECTBO
dparMeHTOB CBEXUX TPOMOOTUHECKUX MaCC TEM-
HO-KpacHoro ugeta. M3eneys ambon 13 BBA ¢ no-
MoLllblo Tpombacnupaumn He ypanocb (puc. 7).
3a 30HYy okkn3unm BBA npoBeneH NpPoOBOAHUK

JleyeHyie ocTporo nHgapKkTa Mruokapaa v OCTPO ME3EHTEPUAIbHOV NLLIeMUU,
BbI3BaHHbIX MepLaTebHou apuTMmueli. KnuHnyeckoe HaboneHne
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Puc. 8. MmnnaHtaumsa camMopacKkpbIBAIOLLErOCA HUTU-
HonoBoro cteHta 9,0 x 60 MM 1 cTeHTa Ha GannoHe
9,0 x 38 mm.

0.035 inch, no koTopomMy 3aBeAeHbl NO3NLIMOHUPO-
BaHbl N WUMMAAHTUPOBAHbI CaMOPACKPbIBAIOLLNIACS
HUTMHONOBLIN CTeHT Eluminex Bard 9,0 x 60 MM 1
CTeHT Ha 6annoHe Restorer I-vascular 9,0 x 38 MM
(puc. 8). Ha KOHTpPONbHOW aHrnmorpamMme MpoceeT
BBEA BOCCTaHOB/EH, OCTATOYHbIX CTEHO30B, AOMUC-
CeKkuMn, 9KCTpaBasaumm KOHTPACTHOro BellecTBa
He Bn3yannaumpyetcs (puc. 9).

Ha npoTsxeHun 2 cyT naumeHT oTmMevas noso-
KUTENbHYIO ANHAMMUKY U CHUXEHME MHTEHCUBHOCTM
6oneBoro cuHgpoma, ogHako yepe3 48 4 nocne
onepaummn NoSABUIICS XUOKNIM CTYS C NPUMECHIO KPO-
BW, XVBOT HanpsikeH, 60Ne3HEHHbIN Npu nanbna-
umun. flocne KoHCynbTaLMM XMpypra naumeHT nepe-
BEOEH B XMPYPrn4yeckoe OTAENEeHVe ANs PeBM3nn
opraHoB 6ptoLLHOM nonocTu. Mpu peBmn3nn — ToHKas
KMLUIKA pasayTa o ABYX ANaMEeTPOoB, TOACTas KMLIKa
cnaBLuasicsl, NepPUCTaNbLTUKM HET, PO30BOrO LIBETA —
6e3 NpM3HaKoB NPOAOIKAOLLENCS NLLIEMUN.

OGcyxaeHue

Hay4HbIx nyonukauuin, onucbiBalOLLMX OOHO-
BpeMeHHoe passutre OVIM n ocTpomn meseHTe-
puanbHON UWeMUn, KpamHe HenocTaTo4HO.
Ham ypanocb HalMTu BCEro TpuU KIMHUYECKUX
cnyyasi, onucbiBaloLWMX COCTOsIHME, nNogobHoe
npueeneHHoMy Bbllwe. Me3eHTepuanbHas
MLIEMUSA MOXET NPOSABAATLCA B TOM YUCe U3-
MeHeHnaMmu Ha OKIM u 6onblo B anuracTpasib-

Puc. 9. KoHTponbHas aHruorpacdus BBA — npocseTt
apTepun BOCCTAHOBJIEH.

HoW o6nacTu. B nepByto o4yepenb Mbl BbINOSIHU-
N peBacKkynapmsaunio Mmokapaa BBUAY Ha-
nnuvsa y naumeHta STEMI v 30HbI nopaxeHus
KOpoOHapHoro pycna. Cnegyetr OTMETUTb, 4TO
BOCCTaHOBJIEHME KOPOHAPHOro KpoBOTOKa
NPom30oLWo MeHee 4eM yepe3 60 MMH nocne
noctynneHus nauyeHTa B YKB-ueHTp. AOaomu-
HasibHas MwemMuns 3anogo3peHa ToT4yac Xe no-
CJle 3aBepLIEHMS NpoLeaypbl KOPOHAPHOW pe-
BacKkynapusaumn n sepudurnumpoBaHa ¢ NOMo-
Wblo aHrmorpadpum BuUCLEpPaAsIbHbIX BETBEWN
OptoLwHoM aopThl. MNpy AnarHoCTUKEe Me3eHTe-
prnanbHOro Tpombo3a Mbl obpallann BHUMA-
HMEe Ha HapylLleHue cepaevyHoro putMa, naum-
eHT anuTenbHoe BpeMs ctpaaaet DI, Hekynu-
pyemblii ©G0neBoOl CUHOPOM B 3anuracTpuu,
OTCYTCTBUE 3HAYUMbIX CTEHO30B KOPOHAPHOIO
pycna, B TOM 4yucne u nHpapkTCBA3aHHOM ap-
Tepun, MJAOTHOCTb M LBET TPOMOBOTUYECKMX
MacCC, N3BJIEYEHHbIX N3 MOPAXEHHOW KOpPOHap-
HOW apTepun. bonee Toro, NAUVMEHT MMEET Bbl-
COKUIN PUCK TPOMOO3MOONNYECKUX OCIIOXKHE-
H1I no wkane CHA2DS2-VASC.

B nanbHenwem Mbl pekoMeHayem nauneHTy
TPOMHYIO aHTUKOATryNgHTHYIO Tepanuio, BKIO-
YaloLLYI0 ABa aHTMarperaHta n OgviH aHTuKoa-
rynsiHT B TedeHne 1 mec. Heob6xoaomm cTporunii
KOHTPOJIb AJ1 NpenynpexneHmns BO3SMOXHOIro
peumamnea SMO0MN N KPOBOTEYEHMS.
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Pas3pblB aTepockiepoTUYecKkon Onsuwkn
FABNSIETCS OCHOBHbIM MATOMU3NONOINYECKNM
dakTtopom passutmna OMM. OgHako Takme co-
ObITUSA, KaKk CTOWMKNIA KOPOHAapPHLIM Ba3ocnasm,
aM0O0N1s KOPOHapHbIX apTepuvii, rmnepkoary-
NAUMA, CNOHTaHHas KOpOHapHas AUCCeKuus
UM BacCKyJIUT, HE OOJDKHbI UFHOPUPOBATLCH
1 MoryT ctaTb NnpuymnHon OKC HeaTepockiepo-
Tnyeckoro reHesa. Yactora MM, cBsi3aHHbIX
c amMbosIMen KOPOHApPHOro pycna, CocTaBnsieT
3-4% (9). HapyweHunsa cepaedyHoro purmMa, Ta-
kne kak @1, 9BnaATCA OCHOBHLIM UCTOYHMKOM
0151 TPOMO03aMOO0NM KOPOHAPHLIX apTepuii, 60-
nee toro, OMMM, cBAA3aHHbIV C aMbonuen, umeeTt
XyOUWKNA MPOrHO3 MO CPaBHEHMIO C UHPAPKTOM,
CBSI3aHHbIM C pa3pbiBoM 6naLwkm (10).

OcTpbili Me3eHTepmanbHbI TPOMOO3 acco-
LMMNPYETCSH CO CBEPXBbLICOKMM PUCKOM OCI0X-
HEHUI 1 neTanbHoCcTU. OTKpPbITass TPOMO3KTO-
MUSA MOXET ObiTb YCMELIHO BbIMNOJIHEHA U3
npokcumansHom nopuun BBA, HO 3aTtpygHu-
TesnbHa Mpu nokannuaaumn nopaxKeHust B guc-
TanbHOM YacTu apTepunm WM €e BEeTBSAX.
OHOoBaCKyNnsaApHble METOAVKU MOIYT ObITb MNpU-
MEHEHbI Kak AJj1s1 KOPPEKLUMN MPOKCUMAabHbIX
MnopaxeHuin, Tak 1 Oas BOCCTAHOBJIEHMUS OUC-
TanbHoro pycna (11, 12). MNpu BbINOAHEHUMU
3HOOBACKY/NSIPHOrO BMelUlaTenbcTBa HEOoOXo-
OMMO Mcnonb3oBaTb 6e30nacHbIi COBMECTU-
MbI1 MHCTPYMEHTapUiN, B COBEPLUEHCTBE BNa-

Introduction

Arterial thromboembolism is the most seri-
ous complication of atrial fibrillation (AF).
Typically, emboli enter the cerebral arteries;
much less often, thromboembolism caused by
atrial fibrillation affects coronary, renal, visceral
and lower extremity arteries. The literature de-
scribes cases of simultaneous embolism of
cerebral and coronary arteries, but the number
of multiple embolism of several vascular territo-
ries is low (1-3).

Acute mesenteric ischemia alone is a very
rare cause of abdominal pain. However, it is as-
sociated with a very high mortality exceeding
80% (4, 5). The most common causes of blood
clots in the cardiac chambers are cardiac ar-
rhythmias, history of myocardial infarctions,
heart valve diseases and prolonged hypoten-
sion (6).

Here we present an exceedingly rare case of
simultaneous embolism of coronary and supe-
rior mesenteric arteries caused by atrial fibrilla-

0eTb MeToAuKaMUn NyHKUUN apTepUin BEPXHEN
M HUXXHEN KOHEYHOCTU, UMETb B apCeHase He-
06XOOMMYIO JIMHENKY KaTeTepoB, MPOBOAHU-
KOB, acrnmMpauuoHHbIX YCTPOMCTB, OGaslIOHOB
M CTEHTOB.

Mpn nybnukaumm OaHHOrO KIWHWUYECKOro
HabNIOEHNS Mbl XOTENW MOAYEPKHYTb OYEHb
penkyto, HO O4eHb 3HAYMMYIO CBA3b Mexay M
M ME3EeHTepmasbHON UWeMUEn, a Takxe
onmcaTtb MPakTUYECKUA ONbIT JIEYEHUS TakOro
nauveHta. Xo4eTca OTMETUTb, 4YTO TECHOE
COTPYOHMYECTBO MEXAY BpayamMmy CKOPOW Mno-
MOLLW, Kapanonoramm, aHecTesanonoramm, o6-
WMMN N SHO0BACKYNAPHBIMU XMPypramMmm nme-
€T OrPOMHOE 3HAYEHME MPU NIEYEHNU CNOXHbIX
MauneHToOB C TSXKEsI0N COMyTCTBYIOLWEN NaTo-
norvien. Taktmka n ctpaterms nev4eHns octpom
Me3eHTepUnasnbHOW ULIEMUN O0JIKHA CTPOUTb-
CSl Ha COBOKYMHOCTW MHEHW ChneumannctoB
0OLLEN XNPYPIrn, SHO0BACKYNSAPHbIX XMPYProB
M aHeCcTe3MOosIOrM4eckon cnyxobl. Taxeno ae-
naTb obuwme BbIBOAbI U3 EOMHUYHOIO Habnoae-
HUSI, HO, MO HAalEMy MHEHWIO, OnpaBOaHHO
OOMOJIHATL KOpoHaporpaduio BucLEpPanbHON
aHrmorpadpmen y nauneHToB C XxapakTepHbIMU
6onamMn B XUBOTE, HapyLUEHMEM CepaevyHOro
putma npu nopos3peHun Ha OVM. MeseH-
TepuanbHas aHrmorpadus rno3BosnT ObICTPO
M TOYHO BepunOUUUPOBATL WM UCKIIOYUTb
OCTPbI Me3eHTepManbHbI TPOMOO3.

tion. In the medical literature, we could only find
three patients with such condition, and only one
patient had mesenteric and coronary arteries
thromboembolism, which was confirmed angi-
ographically (7, 8).

Clinical case

The patient is 70 years old male, an active living
person: master of track and field, trainer at Children
and Youth Sports School, height 178 cm (5'10), BMI
29.1, nonsmoker, nondiabetic, denies having had
hereditary diseases, cancers and injuries, COVID-19
vaccinated (didn’t have COVID-19). The patient had
been suffering from permanent atrial fibrillation for
a long time, had not been regularly followed-up or
treated by a primary care doctor or a cardiologist.

Around 11 PM the patient felt an acute upper ab-
domen pain, which was not relieved by analgesics.
The ambulance team delivered him to the admission
ward of the Klin Central District Hospital where set of
tests was carried, including blood and urine tests,
abdominal and chest X-ray, abdominal U/S, ECG,

JleyeHne ocTporo nHpapkTa Mmmokapaa v OCTPON ME3EHTEPUATTbLHON NLLIEMUU,
BbI3BaHHbIX MepLaTebHou apuTMmueli. KnuHnyeckoe HaboneHne
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Fig. 1. Patient ECG on hospitalization to the PCIC. There are ST segment elevations in V3-V4 leads with negative

T waves.

examination by the duty surgeon and therapeutist.
Abdominal U/S conclusion: hepatomegaly, diffuse
changes in liver and pancreas, gallbladder conges-
tion. Abdominal X-ray showed no free gas or free
fluid in the abdominal cavity. Complete blood count:
WBC 10.3 x 10°/L, Hb 134 g/L. Blood chemistry:
glucose 7.0 mmol/L, creatinine 67 umol/L, BUN 5.5
mmol/L, troponin 7.01 ng/mL (N less than 0.05).
ECG: atrial fibrillation with VCR of 90-100 per min,
ST segment elevation in V3-V4 leads. According to
the duty surgeon’s report, no signs of acute surgical
pathology were determined at the examination.
According to the duty therapeutist’s report, the pa-
tient had acute coronary syndrome with ST segment
elevation, abdominal variant of acute myocardial in-
farction, atrial fibrillation of unknown duration, tach-
ysystole. Having the above-noted diagnosis, the
patient in a severe condition was transferred to LLC
“Clinic of Innovative Surgery” (a Percutaneous
Coronary Intervention Centre (PCIC)). At 7: 36 AM,
the patient was examined by a PCIC’s council of
physicians and sent to the X-ray operation room af-
ter additional examination (ECG (see Fig. 1) and
blood test for high-sensitivity troponin | (12.5 ng/
mL)), written informed consent for intervention and
oral initial dose of dual antiplatelet therapy.
Coronarography via distal radial access was per-
formed at 07: 50 AM. The examination revealed the
left type of myocardial blood supply, occlusion of the

distal segment of the left anterior descending artery
(LAD), circumflex artery stenosis max. 50%, right
coronary artery diameter less than 2.5 mm without
any stenoses or occlusions (Fig. 2a, b).

Between 08: 10 and 09: 00 AM, the patient un-
derwent mechanical recanalization and thrombus
aspiration from the left anterior descending artery
using a 6F aspiration catheter. Considering the com-
plete restoration of blood flow in the left anterior
descending artery, absence of significant stenoses
in the occlusion area, it was decided that coronary
stent implantation should be avoided (Fig. 3, 4).

However, despite of successfully performed my-
ocardial revascularization, the patient's condition
remained severe with progressive abdominal pain.
Considering the inconsistency of pain syndrome and
anterior myocardial infarction, resistance of epigas-
tric pain to the ongoing pharmacological therapy,
absence of significant coronary artery stenoses and
extraction of an embolus from the LAD, which was
most likely associated with atrial fibrillation, we could
not exclude ischemic character of abdominal pain
caused by the same causes. Therefore, the superior
mesenteric artery (SMA) was selectively catheter-
ized without changing the access and angiographic
instrumentation (125 cm diagnostic catheter JR 4.0
5F). Confirmation angiography revealed occlusion of
the artery 1 cm farther its orifice (Fig. 5). The first at-
tempt to replace the diagnostic catheter with a guid-
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Fig. 3. Performed thrombaspiration from the distal
segment of the left anterior descending artery.

ing one (Launcher, Medtronic JR 4.0 6F, 110 cm)
failed. Taking into account distal puncture of the ra-
dial artery in the anatomical snuffbox area and the
patient's height, the 110 cm catheter was too short.
The SMA was catheterized using a 125 cm guiding
catheter (Adroit Cordis XB3.5 6F). The 0.014 inch
guidewire (GW) was successfully advanced beyond
the SMA occlusion zone; however, we noted the in-
sufficient length of the clot aspiration device com-
patible with the guiding catheter — this prevented
successful clot removal. We decided to leave the
catheter in the SMA orifice to facilitate navigation
and contrast and made an attempt to restore blood
flow through the femoral arterial access. After punc-
ture of the right common femoral artery, a 55 cm GW

Fig. 4. Control coronarography: the lumen of the LAD is
restored.

introducer (Sheatless PV Asahi RDC) was inserted
into the SMA orifice under radiological guidance
(Fig. 6). Considering the affected artery diameter,
thrombectomy was performed using a 6F guiding
catheter at negative pressure; we extracted dozens
of fresh thrombotic mass fragments of dark red
color. Thrombaspiration technique failed to extract
the emboli from the SMA (Fig. 7). A self-expanding
nitinol stent (Eluminex Bard 9.0 x 60 mm) and bal-
loon stent (Restorer I-vascular 9.0 x 38 mm) were
positioned and implanted via a 0.035 inch GW, which
was advanced beyond the SMA occlusion zone
(Fig. 8). The control angiogram showed the restored
SMA lumen, no residual stenosis, dissections, no

JleyeHne ocTporo nHpapkTa Mmmokapaa v OCTPON ME3EHTEPUATTbLHON NLLIEMUU,
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Fig. 6. Performed catheterization of the SMA orifice
using a 6F catheter delivery system via right transfemoral
access.

Fig. 5. Diagnostic angiography of the SMA detected
an occlusion from the proximal segment.

Fig. 8. Implantation of a 9.0 x 60 mm self-expanding
nitinol stent and a 9.0 x 38 mm balloon stent.

Fig. 7. Contrast enhancement of the distal SMA
segments after several attempts of thrombaspiration.
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Fig. 9. Control angiography of the SMA: the arterial
lumen is restored.

During two days, the patient noted positive
changes and attenuation of pain intensity; however,
48 hours after the operation, we observed bloody
loose stool and tense abdomen painful on palpation.
After consultation with the surgeon, the patient was
transferred to the department of surgery for opera-
tive abdominal exploration. The results: the small
intestine was swollen up to two diameters, the large
intestine was collapsed, no peristalsis, pink colored
without any signs of ongoing ischemia.

Discussion

The number of scientific publications de-
scribing simultaneous development of acute
myocardial infarction and acute mesenteric is-
chemia is extremely low. We managed to find
only three case reports describing the condi-
tion similar to the described above. Among
other signs, mesenteric ischemia can be identi-
fied by ECG changes and epigastric pain. First
of all, we performed myocardial revasculariza-
tion due to STEMI and coronary lesion. It should
be noted that coronary blood flow was restored
in less than 60 minutes after the patient arrived
to the PCIC. Abdominal ischemia was suspect-
ed immediately after the completion of coro-
nary revascularization procedure and verified
by angiography of visceral branches of the ab-
dominal aorta. When diagnosing mesenteric

thrombosis, we paid attention to cardiac ar-
rhythmia, the fact that patient had been suffer-
ing from atrial fibrillation for a long time, intrac-
table epigastric pain, absence of significant
coronary stenoses (including infarct-related
artery), density and color of thrombotic mass
extracted from the affected coronary artery.
Moreover, the patient has a high risk of throm-
boembolic complications according to the
CHA2DS2 VASc score.

Later on, we recommend the patient to re-
ceive triple anticoagulant treatment including
two antiplatelets and one anticoagulant for one
month. Strict monitoring is necessary to pre-
vent possible recurrence of embolism and
bleeding.

Atherosclerotic plague rupture is a major
pathophysiological factor of acute myocardial
infarction development. However, such events
as persistent coronary vasospasm, coronary
embolism, hypercoagulation, spontaneous
coronary dissection or vasculitis should not be
ignored as they can lead to non-atherosclerotic
acute coronary syndrome. The incidence of
myocardial infarctions associated with coronary
embolism is 3-4% (9). Cardiac arrhythmia, such
as atrial fibrillation, is the leading cause of coro-
nary artery thromboembolism; moreover, acute
myocardial infarction associated with embolism
has a worse prognosis compared to plaque
rupture-related infarction (10).

Acute mesenteric thrombosis is associated
with super high risk of complications and mor-
tality. Open thrombectomy can be successfully
done from the proximal segment of the SMA,
but this procedure is difficult when the lesion is
localized in the distal segment of the artery or
its branches. Endovascular techniques can be
used both for the correction of proximal lesions
and for the restoration of distal circulation (11,
12). When performing endovascular interven-
tion, it is necessary to use safe, compatible in-
strumentation, be perfect in upper and lower
extremity artery puncture techniques, as well as
be equipped with necessary line of catheters,
guides, aspiration devices, balloons and stents.

In this case report publication, we wanted to
highlight a very rare, but very significant relation
between myocardial infarction and mesenteric
ischemia, as well as to describe our treatment
experience. We would like to note that close
cooperation between emergency physicians,
cardiologists, anesthesiologists, general and
endovascular surgeons strongly affects in a
good way the treatment of complex patients
with serious concomitant pathology. The tactics
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and treatment strategy for acute mesenteric
ischemia should be based on the sum of judge-
ments made by general surgeons, endovascu-
lar surgeons and anesthesiologists. It is difficult
to draw general conclusions from a single case,
but we see it reasonable to supplement coron-
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NMNamaru AHatonua Bnagpumuposuua MNokpoBckoro
A tribute to Anatoly Pokrovsky

AHaTonnmn
MokpoBCKUI — BbIOAOLWMNCH KapanoBaCKy-

CkoHuancs Bnagnmuposuny
nApHbIN  Xupypr, akagemuk PAH, naypeat
lfocynapcteeHHown npemumn CCCP, TocymapcT-
BeHHoM npemun P® n npemuu MNpaButenbcrea
P®, npemun nm. A.H. BakyneBa, no4yeTHbIN
yneH AMepukaHckoro obuiecTtsa rno cocyguc-
TOWN XNPYPIrUn.

B pasHoe Bpemsa ABASNCA MPe3nOEeHTOM
Poccuiickoro obuiectsa aHrMosioroB MU COcy-
OVUCTbIX XUPYPros, npes3vgeHTtom EBponen-
CKOro obuiectBa MO COCYOMCTOW XUPYPruu,
pykoBOOMTENEM OTAENEHUS COCYAUCTON XW-
pyprum WHCTUTyTa CepAeYHO-COCYANCTON
xupyprum mm. A.H. bakynesa PAMH CCCP,
PYKOBOAUTESNIEM OTAENIEHUS XMPYPrun COCYn0B
NHcTtutyTa xmpyprun mm. A.B. BuwiHeBckoro,
3aBenylowmm kadenpon KIMHUYECKOW aHrmo-
Jormm mn cocygucTom xmpyprun Poccuiickon
MEONUMHCKON akagemMmn nocnegunioMHOro
obpazoBaHua.

A.B. NMokpoBckuii poguncs 21 Hosabpa 1930 .
B cemMbe Bpayen. OkoHumn 2-n MocCKOBCKWI

MEeOULUMHCKUIA MHCTUTYT um. H.W. Tnporoea,
3aTeM npoxoaun obydyeHme B UMHTepHaType
nog, pykoBOACTBOM BblAaloLEerocs xumpypra
akapgemuka B.B. lNeTtpoBckoro. B panbHenwem
paboTtan Ha kadgenpe Tonorpadpmn4eckon aHa-
TOMUU M cocyamcTom xupyprum 2-ro MIrMU
rnoa pykosoactesom npodeccopa ILE. Octpo-
BepxoBa. B 1958 r. sawmtnn guccepraymio Ha
COUCKaHue y4eHOom! CTeNeHn kaHgngata megu-
LIMHCKUX HayK No npobneme agekBaTHOro aHe-
cTesunosiornyeckoro obecnedyeHus onepauni
Ha cepaue.

C 1959 no 1983 r. paboTan BO BHOBb CO3-
JaHHOM WHcTutyTe rpygHom xmpyprun AMH
CCCP, koTopbin ¢ 1961 1. ObIN NepenMeHoBaH
B IHCTNTYT cepaeyHOo-CoCyamncTOm XMpyprun.
B 1964 r. cTtan pykoBoOuTeNeM OTOENEeHUd
XUPYPrum MarmcTpanbHbIX COCYOOB OAHHOrO
MHCTUTYTAa 1 BO3IIaBNs/ €ro B TEYEHME nocne-
ayowmx 20 net. B 1966 r. 3awmtun guccepTta-
MO HA COUCKaHME y4YeHOW CTeneHun OOoKTopa
MEeONLIMHCKNX HayK No Teme: “Xupyprmyeckoe
neyeHme koapktaumm aoptbl”. B 1968 r. emy
ObI10 NPUCBOEHO 3BaHMe Npodeccopa no cne-
umnanbHocTn 14.00.27 — xupyprua. B 1982 .
A.B. lNMokpoBcKui 6bin1 M30paH YieHOM-Koppe-
crnoHOeHToOM AkageMmm MeOULMHCKUX Hayk
CCCP, a B 1997 . — nelcTBUTENbHLIM Y/IEHOM
PAMH. B panbHenwem BBuay cnusHua PAH
n PAMH vmeHoBanca OenCTBUTESIbHbIM une-
HoM PAH.

B koHue 1983 1. A.B. lNokpoBCckuii nepeLwien
Ha paboTy B UIHCTUTYT xmnpypruuv um. A.B. Buu-
HeBckoro AMH CCCP, roe Bo3rnaBun otaene-
HMEe XUpyprum cocynos.

BnaropogHbiii Tpya v BbloaloLwmecs 4OCTU-
XeHns A.B. TTOKpOBCKOro Obiii OTMEYEHbDI
opaoeHamu “3a 3acnyru nepen oTted4ecTtBOM”
I, lll, IV ctenenen.

Ceemnag namaAtb 06 AHatonun Bnagnmwm-
poBuye [1OKPOBCKOM HaBCcerga COXpaHUTCS
B cepaLuax ero Konner, apyse, 611M3knx h MHO-
FOYMCIIEHHbIX MNaUWEeHTOB, 00s13aHHbIX emy
CBOVIMU 300POBLEM U XUSHbIO.
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Anatoly V. Pokrovsky — the eminent cardio-
vascular surgeon, Academician of Russian
Academy of Sciences, laureate of the USSR
State Prize, the Russian Federation State prize
and the prize of the Government of RF, Bakoulev
prize winner, the Honorary Fellow of the
American Society for Vascular Surgery -
passed away.

In various times he had served as the
President of Russian Society of Angiology and
Vascular Surgery, the President of European
Society for Vascular Surgery, the Head of the
Department of vascular surgery of Bakoulev
Institute for cardiovascular surgery of the
Academy of Medical Sciences of the USSR, the
Head of the Department of vascular surgery
of Vishnevsky Institute of surgery, the Head
of the Chair of clinical angiology and vascular
surgery of the Russian medical academy of
post-graduate education.

A.V. Pokrovasky was born on November
21st, 1930, in a family of physicians. He gradu-
ated from the 2nd Moscow medical institute
named after Pirogov, then had his internship
training under the supervision of the eminent
surgeon, Academician Boris Petrovsky. Later
on, he worked at the Chair of topographic anat-
omy and vascular surgery of the Pirogov Instiute
under the guidance of Professor G. Ostro-
verkhov. In 1958, he defended his thesis of the
Candidate of medical sciences dedicated to

the issue of adequate anesthesiological sup-
port during cardiac surgery.

From 1959 till 1983, he worked in the newly-
created Institute for thoracic surgery (from
1961 it has been renamed to the Institute for
cardiovascular surgery). In 1964, he became
Head of the Department of Major vessels’ sur-
gery and remained in this position for the next
20 years. In 1966, he defended his Doctoral
thesis on the subject: “Surgical treatment of
the aortic coarctation”. In 1968, he was award-
ed the title of Professor of surgery. In 1982,
A.V. Pokrovsky was elected corresponding
member of the Academy of medical sciences,
and in 1997 — Academician of this Academy.
After the amalgamation of the Academy of
Sciences and the Academy of medical scienc-
es he was known as the Academician of the
Russian Academy of Sciences.

At the end of 1983, A.V. Pokrovsky took job in
Vishnevsky Institute of Surgery of the Academy
of medical sciences of USSR where he headed
the department of vascular surgery.

The honorable work and the outstanding
achievements of Anatoly Pokrovsky were
marked by the Orders “For Merit to the
Fatherland” of the ll, Ill, IV degrees.

The memory of Academician Anatoly Pokrov-
sky will be always cherished by his relatives,
his colleagues, his friends, and numerous pa-
tients who owe him their health and life.
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