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XUPYPTUYECKOE JEYEHUE TOTAJIBHOI'O TPOMBO3A
DHIOIPOTE3A BPIOIIIHON AOPTHI

HIJIOMHAH B.B., KACBAHOB HU.B., IPOZKXKHWH N.T., BOHJAPEHKO I1.B., ITY3PAK I1. 1.

Omoaenenue cocyducmoii xupypeuu, Topodckas mroconpogunvuas 6oavhuya No2, Cankm-Ilemepbype, Poccus

B cmamve npedcmasnen cayuaii ycneuiHo2o Xupypeuecko2o Ae4eHus momanbHoeo mpombo3a cmeHm-
epagma’y nayueHma @biCOK020 Xupypeuueckoz2o pucka. Panee 6binoansansocs s5H0onpome3uposanue AHegpu3 Mol
OpIOWHOII A0PMbL YHUAAMEPANbHBIM CIeHM-2PAQMOM ¢ HAONo4euHOl ukcayuell e2o KOPOHb! U NePeKPecmHbIM
0edpeHHo-0edpeHHbIM wiyHmupoganuem. Cnycms 5 mecayes nocae onepayuu NoAGUAUCS Jcanobbl Ha 604U 6 No-
Koe 6 npasoil HudCHell KoHeuHocmu u mpoghuieckue a36vt cmonst. Hecaedosarnue c nomouypro MCKT-aneuoepa-
@uu 6viA6UN0 MOMANBHBII MPOMO0O3 cmeHm-epagpma. BuinoaneHo onepamugHoe 6Meuamenscmeo — pe3eKyus
UHPPapeHanbHOU anespusMbl OPIOWIHO20 omdeaa aopmul ¢ yoaseHuem cmeHm-epagpma, aopmo-6edperHoe
oughypxayuorHoe npome3uposanue u npome3sHo-noveurHoe npomesuposanue caesa. Ilocaeonepayuonnsiii nepuod
OCN0ACHUACA MPAH3UMOPHOU UieMuyeckoli amakoii. Ha 29 cymku nayuenm 8binucaH 8 y00681emeopumensHom
cocmosanuu. Yepez § mecayee no pesysomamam koumpoavhoti MCKT-aneuoepaguu eviasuiu mpombo3 1e80ii
noueuHoli apmepuu, no OAHHLIM KAUHUKO-OUOXUMUYECKUX NOKa3amenel — 6MOPUHHO CMOPUIEHHYIO A€8YH0
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no4Ky be3 NPU3HAKO08 noueyHoil HedoCmamo4HOCMu.

Karouegvte caoea: mpom603 cmenm-epagpma, 3H0onpome3uposanue, aHepuzma 6prouiHoll aopmel, yoaieHue

cmenum-epagma, ocaoxchenue EVAR.

BBEIEHWE

DHIONPOTE3NPOBAHNE AaHEBPU3MBI OPIOIIHOM
aoptel (EVAR) saBisteTcsT abTepHATUBOM OTKPBEITOMY
xupypruueckomy nedeHuto. Beimonnenue EVAR nepen
IIPOBEICHUEM OTKPBITOM OTICpAIII IMEET PSII IIPEUMY -
mecTB. Cpean HUX: COKpaIlleHUe BpeMeHU IIPOBEICHUS
oIepanyy, CHIDKCHAE TPAaBMAaTUIHOCTH, YMCHBIIICHIE
IJTATETBHOCTH TIEPUOIOB TOCITMTAIN3ANY ¥ PeadbmIn-
TaIliH, a TAaKXKe CHIUKEHME JIeTaTbHOCTH B 30-THEBHOM
TOCJIEOINEPALUOHHOM NIEPUOLIE, UTO MO3BOJISIET CYUTATD
MAaHHYIO OITepaIliio METOIOM BEIOOpA IS MALIMEHTOB
C BBICOKMM XHPYPIrUYeCKUM PHCKOM IIpHW ydeTe OJa-
TONPUATHOM aHaTOMUM aopThl [1, 2]. OTHaneHHbBIE
pe3yabTaThl BBDKMBAEMOCTH U JIETAILHOCTH B 5-JICT-
HeM IIepHoe HAaOMOACHUS CPAaBHUMBI C TAKOBBIMH
IIPY OTKPBITOM XMPYPTUIECKON METOINKE U HE UMEIOT
3HAYUTETBEHOTO IIpeuMyIiiecTBa. I1pr 5TOM OCHOBHBIMU
HenmoctatkaMu EVAR gaBasgioTcss HeoOX0IMMOCTh MO-
CTOSTHHOTO HAOJIIONCHUSI W TTOTPEOHOCTh B ITOBTOPHBIX
BMEIIATEILCTBAX VIS JICUCHUS TAKUX OCJTOXKHEHUIA, KaK
9HIOJIMK, MUTPALIMS CTEHT-TpadTa, KOJIJIAIC 1 MepeioM
rpadra, TpomM603 OpaHII ¥ MHMEKIUA rpadTa, YUCIO
KOTOPBIX YBETMUMBACTCS C MPOIOJIKUTEILHOCTHIO Ha-
omoneHus [3, 4].
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BoabpIIMHCTBO TMTOBTOPHBIX BMEIIATEILCTB MOCIIE
EVAR ycrientHo mpoBOAUTCS ¢ TOMOIIBIO YPECKOKHBIX
MHTEPBEHIIMOHHBIX METOIOB. BTOpMYHBIE OTKPBITHIC
oIepaIiiy TPeOYIOTCS HEOOMBIIOMY KOJIMICCTBY TAIlH-
eHToB (0,7—9,0%), omHaKO JaHHBII MPOLEHT BO3PACTAET
C IIPOIOJLKUTEIFHOCTHIO HAOTIONCHMS M YBEJTUUYCHUEM
KOJIMYECTBA MPOLEAYP, YTO OTPaK€HO B €BPOMNENCKOM
peructpe EUROSTAR [5].

ToTanbHag OKKIIO3US HIOMPOTE3A MO TAHHBIM
EUROSTAR BcTpeuaercs 10 4% cirydaeB OT OOLIETO Y-
cna ocnoxkHeHU. [IprarnHAMI BOSHUKHOBEHUS 3TOTO
OCJIOXKHEHUSI SIBIISIIOTCSI CJIOKHASI aHATOMUSI OPIOIITHOM
A0OPTHI, TIEPETHO SHIOOIIPOTE3a, TEXHUICCKIE TOTPEIII-
HOCTHU BO BpeMsI MMIUTAHTALINM, a TAKKe IUIOXHE ITYTH
orToka [6]. Hixe mpencTaBiaeH KIMHUYECKUN CITydai
JIeYeHUs TTallieHTa ¢ TOTAIbHBIM TPOMOO30M YHUJIATE-
pambHOTO CTeHT-TpadTa ¢ HAAIIOYCTHOU (PUKCAIIHECHA.

Knunndeckoe HabnwogeHne

MauneHT M., 62 roga, B mapte 2017 r. nocTynun
B OTAENEHMEe COCyanCTOn Xmpyprin FOPOACKOM MHO-
ronpodunbHor 6onbHUUBLI Ne2 (r. CaHkT-INeTepbypr)
C »anobamu Ha 60nn B NOKOE B MPaBOA HWKHEWN
KOHEYHOCTM 1 NOosiBNeHve TPOUHECKOM S3Bbl Npa-
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Puc. 1. MCKT-aHruorpacdus 10 onepauuu: a - TpoM603 6paHLLK 3HA0NPoTe3a v befpeHHO-BepeHHbIR LUYHT; 6 - 0KKNI031S 3HOONPOTe3a BPIOLLIHOI
aopTbl, KOPOHa pacnonaraeTcs B 06n1acTv YCTbEB NOYEUHbBIX apTepuiA; B — BIL a0PThl, ee brudypkaumum n befpeHHo-befpeHHOro WyHTa C3aam

BOW NsiTOMHOWM o6nactu. V13 aHamHe3a N3BECTHO, YTO
naumeHT 6oneet 06NUTEPUPYIOLLIMM aTEPOCKIEPO30M
apTepu HMXHUX KoHeYHocTern 6onee 20 net. B 1992
r. NepeHec NeBOCTOPOHHIOK MOACHUYHYIO CUMMAaTIK-
ToMuto. B koHue 2015 r. no aaHHbIM MCKT-aHruorpa-
do1n auarHoCTMpPOBaHa MHdpapeHanbHaa aHeBpU3Ma
aopTbl, OKKMO3UA NpaBon 06uler NOAB3AOLLIHOM
aptepum (OA). B anpene 2016 r. B ropoackow 601b-
H1ue 1. MOCKBbI BbINOMHEHO 3HOOMNPOTE3NPOBAHNE
aHEBPU3MbI OPIOLLIHOM a0PThbl YHUNaTEParbHbIM CTEHT-
rpadtom Zenith (Cook Medical, CLLUA) ¢ nepexogom

HOro oTaena aopTbl C yaaneHuem TPOMOMPOBAHHOrO
CTeHT-rpadTa, aopTo-6eapeHHoe BudypKaLMoHHOE
NpOTE3MPOBaHNE N MPOTE3HO-NOYEYHOE NPOTE3NPO-
BaHune nesont ([MA). Moa obuwmm 06e36onmMBaHMEM
OOCTyNnoM Yepes TopakodpeHontomboTomumto no VI
mexpebepbto 3abpOLINHHO BbieneHa aucTanb-
Hasa YacTb HMCXOAALLeN rpyaHon aopThl (HIA), BCS
OplolHas aopTta C BUCLEPabHbIMU M MOYEYHbIMMU
apTepuamn. BoigeneHne OplOLIHOM aopTbl HUXE
No4Ye4HbIX apTEPUI BbINO COMPSPKEHO C TEXHNYECKM-
MW TPYOHOCTSIMK, CBA3AHHbLIMW C NepuaopTanbHbIM

aHponpoTesa Ha nesyto OlMA. B ntoHe .-
TOrO e rofa B CBA3K C pas3BMBLLUMMU- o
cs 6onsmMK B MOKOE B NPaBO HUXHEN
KOHEYHOCTWN NMauueHTy BbIMOMHEHO
nepekpecTHoe OedpeHHO-0eapeHHoe
LIYHTMPOBaHWE WU NPAaBOCTOPOHHAA
NOSCHWYHAA CUMNATaKTOMUA. Hepes 3
MeC. pa3Buach KpUtn4eckas nemms
NpaBoO HWXXHEM KOHEeYHOCTU C obpa-
30BaHMEM TPOMUHECKUX U3MEHEHUI
Ha ctone. Ha koHTponsHon MCKT-aH-
rmorpacdouv AMarHoCTMPOBaH ToTalb-
HbIh TPOMB03 aHaorpadTa (puc. 1).
Tak>ke N3BECTHO, YTO NauUMEHT NepeHec
KapoTUIHYIO 3HOAPTEPIKTOMUIO Cle-
Ba, aHrMonnacTnky 1 CTEHTUPOBaHWe
JIEBOW BHYTPEHHEN COHHOW apTepun
(BCA) B cBA3W C €€ PECTEHO30M, OfiHa-
KO B JanbHenLweM BO3HMKIa OKKITHO3KA
cteHTa nesoi BCA. Nomumo aToro, na-
UMEHT cTpafjaeT MHCYNMHO3aBMCHMbIM
caxapHbIM gnabeTom Il Tmna, oXXnpeHu-
eM | cTeneHn.

29 mapTta 2017 r. BbINONHEHa one-
paums — pe3eKUma aHeBPU3MbI OPIOLLI-

Puc. 2. MHTpaonepaumoHHble doTorpaduu: a - CTeHT-rpadT B NpocBeTe aopTbl; 6 -
yaaneHune TpoMBMPOBAHHOTO OCHOBHOTO MOAYNs CTEHT-rpadTa M3 BPIOLLHOI aopThl;
B - yAaNeHHble OCHOBHOI 1 AUCTaNbHbI MOAYNM CTEHT-rpadTa
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Puc. 3. KoHTponbHas MCKT-aHrnorpadus bpioLuHoi aopTsl yepes 8 Mec. [poTes NeBor NOYEYHON apTepui, OTXOLALLMIA OT NPaBoi BpaHLLM TPOMBMPO-
BaH: @ - BU CNepean; 6 - caruTanbHblit CPes; B - BIA C3aan (CTPESKOi ykasaH CTapblil MPOTE3 OT /1I8BO NOYEYHON apTepim K npasoit bpatLue ABBI)

BOCManuTenbHbIM npoueccoMm. [pu pesuann: HIA,
OptoLHas aopTa, BUCLepanbHble 1 NoYeYHble apTe-
PUM NYNbCUPYIOT, HE PaCLUMPEHbI, B3ATbLI HA AepxXar-
ku. Ha pacctodanmum 10 MM HWXKE NoYeYHbIX apTepui
aopTa TpomMOMpOBaHa W pacluMpeHa go pasmepa
56x48x130 mMm. Pazpesamu B BepxHeit Tpetn 060mx
6enep BblaeneHbl obLlas begpeHHasa aptTepus 1 ee
BETBW 11 aHACTOMO3bl NepekpecTHoro 6eapeHHo-6e-
LPEHHOro LWyHTa. AopTa rnepexara HUXe BepXHen
OpbikeeyHoM apTepun. BCKpbIT NpOCBET aopThl
HWKE YCTbEB NOYEeYHbIX apTepuit. BoligeneH Tpombu-
POBaHHbIN CTEHT-rPadT, KOPOHa KOTOPOro MIOTHO
d1KCMpOBaHa BbILLE YCTbEB MOYEYHbIX apTEPUIA, HTO
He MO3BONWMNO ero yaanuTb, B CBA3U C YEM 3aXKUM
aopPTbl HANOXEH BblILLIE YPEBHOrO CTBOMA, a0PTOTO-
Mg npoaneHa Ha 10 MM BblILLe MOYE4HbIX apTeEPUiA,
nocne Yero yaaneH OCHOBHOM MOy b CTeHT-rpadTa
(puc. 2). HanoxeH HenpepbIBHbIM LLOB Ha OPIOLLIHYIO
aopTy «Kpan B Kpan», BOCCTAHOBMEH KPOBOTOK
no ee BETBAM. HanoXXeH npoKCUManbHbI aHacTo-
MO3 aopTbl C cocyancTbiM npoTe3dom POLYMAILLE
HVKE MOYEeYHbIX apTepur No TUMY «KOoHeL, B KOHeL»
C MaHXeTom 13 Toro xe nportesa. [locne pesnann
BblIiBNleHa HEYOOBNETBOPUTENBHAA NYySbCaLg NeBoV
[MA 13-3a aTepOoCKNePOTUHECKOrO NOPaXKeHUsa ee yc-
TbA. [Mocne nurnpoBaHua y ycTbs nesad A oTceveHa
1N NPOTE3NPOBAHA CUHTETUYECKUM apMUPOBaHHbIM
npoTe30M AnameTpom 6 MM C POPMUPOBAHMEM
aHacToMO3a OT NpaBow BpaHLLM BUdyPKaLMOHHOMO
npoTesa no Tuny «koHew B 60K». [ing nogaepXxaHus
KPOBOTOKA B NeBOVI MoYKe B [MA yCTaHOBNEH BPEMEH-
HbI KapoTUaHbIM WYHT BARD, npoBeneHHbIN Yepes
nesyto 6paHLLy 6udypKaumMoHHOro npoTtesa. BekpbiT
MELLIOK aHEBPU3MbI, yaaneHa guctanbHad HaacTaska
aHponpoTesa 13 nesoit OA. MNpaeasa 6paHLua aop-
To-6eapeHHOro 61MdypPKaLMOHHOrO NPOTE3MPOBAHMS
(ABBI) aHacTomMo3mpoBaHa ¢ obulen N NoBepx-
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HOCTHOW BGeApEeHHON apTepuen No TUNy «KOHel|
B 60K» Yepel3 ayTOBeHO3Hyto 3annaTty. BoccTta-
HOBJIEH KPOBOTOK MO apTepuaM MNpaBor HUXKXHEN
KOHEYHOCTM M B NEBOW Mo4yke. JleBasd 6paHLua Bbl-
BedeHa Ha 6edpo, roe aHacToMO3MpOBaHa Tak Xe,
Kak 1 npaas. CTapbIi NEpPeKPECTHbLIV LLYHT yaaneH
(pnc. 2).

Bpemsa onepaumv — 290 MmuH. Bpemda nepexarns,
MWH.: aopTbl 1 npason NA — 10, 4peBHOro cTeona—7,
neson A — 35, apTepuit HUXKHKX KoOHeYHoCTen — 50.
CymmapHad kposonoTepd — 1300 mn. BoaspalleHo
cuctemoit Cell Saver — 500 mn.

[0 gaHHbIM OMHAMUYECKOro KOHTPOMA nokasare-
Nen NoYe4Hon PYHKUMM OO0 M NOCne onepaTuUBHOIroO
BMeLLIaTeNbCTBA YPOBEHb KpeaTuHHa COCTaBnan 75
n 100 MKMOMb/N COOTBETCTBEHHO, MO4EBUHbLI — 5,0
6,3 MMOSb/N COOTBETCTBEHHO. YPOBEHb apTepuanb-
Horo gasnexus (A), MM PT. CT., 4O 1 NOCNe onepaumm
cooTBeTCcTBEHHO 130/80 1 140/80.

MaumneHT akcTybunpoBaH Ha 1 cyTKkiK nocne onepa-
unn. Ha 2 cyTku Nocne BMeLlaTensCcTBa pasBuiach
TpaH3MTOpHas MLLEMUYeCKas ataka B 6acCenHe OK-
KIMHO3MPOBAHHOW JIEBOV BHYTPEHHEN COHHOW apTepuin
C Npu3HaKamu cMmeLLiaHHoM adhadunin, ogHako Yepes 30
MWH. MOCIe Havana npucTyna CUMNTOMaTuKa perpec-
cupoBana. Npr3HakoB NOYEYHOW HeJOCTaTOYHOCTU
He Habnoganock. Ha 29 cyTkv B yOOBNETBOPUTENb-
HOM COCTOSIHMM MaUMEHT ObiN BbIMMCAH.

Hepe3 8 MecHAUEB BbINOMHEHA KOHTPOMbHASA
MCKT-aHrnorpadgpusa 6ptowHon aopThl, BbISBAEH
TpomMb03 npoTe3a nesol A, nesasi mo4YKa BTOPUHHO
cMmopLlleHa 1 He DYHKUMOHMPYeT. YPOBEHb Kpea-
TWHWHa cocTaBun 100 MKMOMb/f, MOYeBUHbI — 6,0
mmonb/n, Al 130/80 mMm pT. CT. Ha poHe Nprema
AHTUIMNEPTEHSMBHOWM TEPanuK, YTO CBUOETENbCTBYET
O KOMMeHcaumm novYe4qHon PyHKLMM eaUHCTBEHHO
3a cYeT NpaBoi NoYKK (puc. 3).
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OBCYXJIEHUE

Meton EVAR npousBesl HaCTOSIIYIO PEBOJIIOIUIO
B COBpEMEHHO# XUpypruy aHeBpU3MbI aopTHI [7]. B 1987
T. COBETCKUI CepIEIHO-COCYINCTHIN XUPYPT U YICHBIMN
H.JI. Bonogock BniepBble B MUpE U300peIl U YCIEITHO
MMITIAHTHPOBAJI IIEPBHIN CTEHT-TpadT B TPYIHYIO A0PTY,
YTO ITOJIOXKMIIO HaYaJI0 HOBOM 3II0XE JICUCHUS CIIOXKHEH-
IIeil XUpyprudecKoi martojaoruu [§]. DTo yHHKaIbHOE
HM300peTeHIE 0 CUX ITOP B MUPOBOIA TIPAKTUKE SIBJIICTCS
METOIOM IIePBOTO BHIOOpPA IIJIs MALIMEHTOB ¢ OJIATOIIPH-
SITHO aHATOMMUEN aOpPTHI.

HecMoTpsa Ha ycrexu B TEXHOJOTUU 3HIOIIPOTE-
3UpOBAHMUS, TTIO3THSIST BTOPUYHASI OTKPBITAsI OIIepaIlnst
nocJe HeynayHo BeinoiHeHHOro EVAR nmena mmpokoe
pacmpoctpadeHue [9]. B 2002 r. eBporeiickue eHTPHI
COCYIVCTON XHPYPTUM, MOOICPKUBABIINE PETUCTP
EUROSTAR, coobmmunu o nposegennn 4291 mamm-
enty EVAR B nepron ¢ 1996 1o 2002 rr. ¥ TomoBoM
ImoKasaTeJie TIOBTOPHOTO OTKPBHITOTO XUPYPTHIECKOTO
sneueHus rociie EVAR no 2%. bonee no3guuit 0630p
n3 15 cepuii B epuox ¢ 2002 1o 2009 rr. mokasain,
YTO MO3AHsSI OTKpbITast KoHBepcus rociie EVAR nmena
Mecto B 0,4—22.0% cinyuyaeB ¢ obuieir yactoroi 1,9%
[10, 11]. ITo maHHBIM HEKOTOPHIX aBTOPOB, K03 hu-
LIMEHT MMO3IHE KOHBEPCUM HAaXOAUJICs B rmpeaenax 2%,
YTO COOTBETCTBYET Pe3yIbTaTaM OOEHX IPYTUX CEPUiA
C IOJITOCPOYHBIM HabmoaeHueM [12, 5, 6].

IMo3mHME OTKPBITHIC OTNEpally ITOKa3aHbl IO MHO-
TUM IPUYMHAM: YBEJIMUeHIE aHEBPU3MBI TIPY HAJTUINH
WJIM OTCYTCTBUH DHIOJHUKA, MUTPALIMS WA OTCOCINHE -
HUE MOoayJiel cTeHT-TpadTa, TpoM003, MH(MEKIMS 30HbI
SHOOMIPOTE3a M pa3phiB aHeBpU3MBIL. [IpoTe3npoBaHue
optomHoU aopThl mociie EVAR Gonee ciioxHoe, yeM
IIPY CTAHZAPTHOM IIJIAHOBOI OImepallni, 1 00yCIOBIIe-
HO IIEpHAOPTAJIBHOM BOCIIAJIMTEIbHOM peaKUMel W
BKJIIOUCHUEM CTEHT-TpaHCIUIAaHTaTa B CTEHKY COCyIa
[13]. [To maHHBIM CHCTEeMaTUYECKOTIO 0030pa C yJ4acTH-
eMm 8304 manMeHTOB CpeaHSII COBOKYITHASI CMEPTHOCTD
ocJIe To3aHeN KouBepcnun cocrasmna 23% [11].

B nmuTepaTtype cooOImanock 0 pa3IMIHBIX XUPYpPTU-
YeCcKHUX CTpaTerusix mo3gHeil Konsepcuu mocie EVAR.
BaxxHBIM MOMEHTOM SBJISIETCS XUPYPIrUICCKUMN ITOIXOL,
K aHeBpPU3ME, KOTOPBII MOXET OBITH BBIITOJTHEH KakK
gepe3 CPeAMHHYIO JIATTApOTOMUIO, TaK U 3a0PIOIIMHHO.
TpancepuToHeaIBHBINA JOCTYIT 00eCIICINBAECT OTINY-
HYIO 9KCITO3UIINIO TNUCTATBHBIX IIOAB3IOIIHBIX apTepHit,
TOTIa KaK 3a0PIOMIMHHBIN — IO3BOJISIET OCYIIECTBIISITh
HeTpepLIBHBIN KOHTpOIb Hax aopTtoii [10]. Kelso, et al.
MIPEIITOIOXKUIIN, YTO 00a ITOAX0Aa K aHeBpU3Me OIMHA-
KOBO 3((eKTUBHBI B CJIyUasiX MO3THEH KOHBEPCHU U X
HCITOJIb30BaHNE 3aBHCHUT OT IIPCAIIOUTCHUS XMpPypra
[13]. HemamoBaxkHyI0 pojib UTPAET MECTO HAIOXEHUS
A0PTAIBLHOTO 3aXKWMa IIJIsi KOHTPOJISI M yooOcTBa B pa-
0oTe B 30He IIPOKCUMAaJIbHOM (pUKcallMu CTeHT-TpadTa.
ITo MHEHMIO aBTOPOB HACTOSIIEH CTaTbU, BPeMEHHOE

TepexaTre aopThl Hall SHIOIIPOTE30M SIBJISICTCSI TIPO-
Hemypoii BEIOOpA, T. K. OHO MOXKET 00€CTICUNTD JTYIIIIYIO
MOOWIN3aINI0 (PUKCHPOBAHHOTO MPOKCHUMAJIBHOTO
KOHIIa KOPOHBI BO BpeMs yOaJleHUs CTeHT-TpadTa
¥ TIPEIOCTABIISICT OOIBIITYI0 TUOKOCTD IJIST OITUMAITh-
HOIt peKoHCTpyKIIUH. [IpsiMoe TiepekaTrie aOpTHI 9epe3
CTeHT-TpaT HE peKOMEHIYeTCs, T. K. HEAIOCTaTOYHBIM
KOHTPOJIb Hall HEM MOXET IIPUBECTH K HEITOTIPABIMOMY
TOBPEXKICHUIO 30HKI ITOYEYHBIX apTepuii [14]. B mpuBe-
IIEHHOM cJIyJae, cpa3sy ITocjie yaajaeHus CTeHT-Tpadra,
CyIpaBUCIIePAIbHBIA 3aXXKUM OBLI CHST U HAJOXEH
WH(papeHaJIbHO, YTO ITO3BOJHMIO COKPATUTD IIPOIOI-
KHUTEJIHHOCTD ITOYCTHOU W BUCIIEPATBHOM UIIIEMUM.

CrpaTermaeckoe pelleHrne OTHOCUTEIBHO ITOTHOMN
WM HETOJHOM 3KCIUJIAaHTALUU SHIONPOTE3a 3aBUCUT
OT TOKa3aHUU K onepaluyuy U WHAUBUAYAJTbHOW WH-
TpaoIepalluOHHON cuTyanun. TpaguIIMoOHHO TTO3THSS
OTKPBITast KOHBEPCHSI BKIIIOYACT B CeOST ITOTHOE yaajie-
HUE CTCHT-TPAHCIUIAHTATA ¥ 3aMEHY aOpThI TUHEHHBIM
Wi 6ndypKamuoHHBIM mpoTe3oM. Ilpenmonaraercs,
YTO MOJHAs SKCIJIaHTalUs CTeHTa-TpadTa — HauboJiee
06e30MacHBIN IJIsI MAalUeHTa METOI XUPYPIrAIEeCKOTO
BMeEIIaTeIbCTBA, MMPEeIOTBpAIIAlOIINil BO3MOXHEIC
MO3IHNUE OCIOXHEeHMsI. B muTepaType omucaHB TIpH-
MepBI IPUMEHEHUSI METOIOB YaCTUIHOTO COXpPaHCHUS
XOPOIIIO BCTPOCHHBIX KOMIIOHEHTOB 3HIorpadra mpu
OTCYTCTBMU MH(PEKIINU. DTO 00YCIOBICHO TeM, UTO
TocJie TIOJIHOTO yaajdeHusl 3HaorpadTa apTepruaibHas
CTEHKa Pe3KO MCTOHYAETCS, TEM CaMbIM 3aTPYITHSICTCS
HaJoXeHNe MPOKCUMAIbHOTO aHACTOMO3a U yBe-
JINYNBACTCS BEPOSATHOCTH Pa3BUTUS KPOBOTCUCHUS
B 3TOIli 30He [15]. Ilo JaHHBIM HEKOTOPHIX aBTOPOB,
YaCTUIHOE COXpaHEeHWE CTCHOK SHIorpadTa IIpUBOIUT
K VIYYIIICHHIO TTOCTICOIIePAllIOHHBIX PE3YIbTaTOB, CCIIN
Npu yaajJeHUU 3HAoTpadTa OCTAIOTC LEeJOCTHBIMU
MIPOKCUMaJIbHAS M B HEKOTOPHIX CIyJasX OTUCTaIbHas
ero gactu. TakuMm oOpa3oM, aHACTOMO3 C BKIIIOUCHM -
€M KaK CTeHOK aOpTHI, TaK M OCTaTKOB HIorpadra
Ooiree Oe30IaceH M MeHee CKIOHEH K KPOBOTCUCHUIO
110 CpaBHEHHIO C aHACTOMO30M IIPOTE3a C pa3pyIIecHHON
¥ ICTOHUYCHHOI TToCIIe yaaieHus rpadhTa CTCHKOM a0OpTHL.
IToTeHIIMaIbHBIE MPEUMYIIIECTBA YACTUYHOTO YAAICHUS
cTeHT-TpadTa — 00JIee HU3KUIT PUCK MHTPAOTIC PAIIHOH -
HOTO TOBPEXICHUSI aOPTHI M TTOAB3IOITHBIX apTEepHit,
YMEHBIIICHUE TTPOIOKUTESIIBHOCTH IIEPeXKaTHSI A0PTHI U,
COOTBETCTBEHHO, onepaiuu. MckioueHueM sIBsieTcst
WHGEKIUs CTeHT-TpadTa, KoTaa TPeOYeTCs ITOTHASI €T0
sKcIutaHTanuyd [6, 16, 17]. B mpencraBieHHOM KIIMHK-
YeCKOM ciTydae, P HATMIHUH ITOAIIOYeTHOTO TpoMbo3a
¥ BBICOKOTO PHICKa 3MOOJINM, TTIOTPeOOBAIOCH TIOJTHOE
yaajJeHue CTeHT-TpadrTa.

BBIBO/1bI
1. ®akTopaMu, BIUSIOIMIAMHA Ha O0e30ITacHOE
¥ YCIICIITHOE BHITIOJIHEHUE ITO3IHETO0 OTKPBITOTO BME-
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Lnomun B.B. n gp.
Xupyprunyeckoe ne4eHne T0Ta/ibHoro TpomM603a SHA0NPOTe3a bPIOLLHON a0pTbl

matenbcTBa nmociae EVAR, gaBasioTcs TiiaTteilbHOE
npenornepallMOHHOEe UWHIMBUAYAJbHOE TJIaHWPOBa-
HUeE, OIBIT U XUPYpPrudecKass TeXHUKA oIepaTopa IIpH
HCITOJIb30BaHUM TOCTYIIa K aopTe, BEIOOp MecTa Ha-
JIOXKEHUSI TIPOKCUMAIBHOTO 3aXKMMa, METOH YIaJeHUs
(HETIONHBIN/TIOHBIN) CTeHT-TpadTa B 3aBUCUMOCTH
OT THIIA OCJIOXHCHMUS.

2. [Ipouenypy ymajaeHus cTeHT-TpadTa 1eaecoodpas-
HO 3aHECTH B PEeCTp IMOBTOPHBIX COCYIMCTHIX PEKOH-
CTPYKIIMH, T. K. JAHHOE BMEIIATEeIbCTBO 3HAUNTEIIHHO
CJIOXXHEe TIEPBUYHO OTlepalini pe3eKIINI aHEBPU3MBI
aopThI, HECMOTPS HA TO, YTO OTKPBHITOE BMEIIIATEIBCTBO
TIPOBOIUTCS BIICPBHIC.
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3. Jlng oTciaeXWBaHUS BBIIIOJHEHUS OIICpaIlnii
EVAR u TEVAR (3HD0BacKy/IsIpHOE TIPOTE3MPOBAaHNE
TPYIHOI aOpTHI) W Pa3BUBIINXCS ITOCIIEC HUX OCIOXHE-
HUI B Poccnu HEoOXoOMMO cOo3maTh OTOEIBHBINA WIIN
OOIINIT COCYIMCTHIN PETUCTP TAKUX MAIlIEHTOB.

4. Tlo MHEHWIO aBTOPOB, B JAHHOM KIIMHUYECKOM
HaOIIONCHNH IeJIeco00pa3Hee ITePBBIM STAIIOM BBITION-
HUTH TIepeKPEeCTHOE OeAPeHHO-0CApPeHHOE IIYHTUPO-
BaHNeE, a BTOPbIM — SHIONPOTE3UPOBAHUE AaHEBPU3MbBI
OPIOITHOM a0PTHI. DTO ITO3BOJIMIO OBl M30eKaTh Mepe-
XaTHsI OCAPEHHBIX apTepUil 1 CHU3UTH PUCK TPOMOO3a
30HBI CTCHT-TpadTa.

Kongpauxm unmepecoe omcymcmeyem.
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SURGICAL TREATMENT OF TOTAL THROMBOSIS
OF AN ABDOMINAL AORTIC ENDOGRAFT

SHLOMIN V.V., KASYANOV 1.V., DROZHZHIN I.G., BONDARENKO P.B., PUZDRYAK P.D.

Vascular surgery department, municipal multimodality hospital Ne2, Saint Petersburg, Russia

Described in the article is a clinical case report regarding successful surgical treatment of total thrombosis
of a stent graft in a high-risk surgical patient, having previously undergone endovascular repair of an abdominal
aortic aneurysm by means of a unilateral stent graft with suprarenal fixation of its crown and femorofemoral
crossover bypass grafting. 5 months after the operation, the patient began complaining of rest pain in his right
leg and trophic ulcers of the foot. The findings of MSCT angiography revealed total thrombosis of the stent graft,
to be later on followed by operative intervention, i. e. resection of an infrarenal abdominal aortic aneurysm with
the removal of the stent graft, aortofemoral bifurcation prosthetic repair and graft-renal prosthetic repair on the
left. The postoperative period was complicated by a transitory ischaemic attack. On POD 29, the patient was
discharged in a satisfactory condition. 8 months later, the findings of the control MSCT angiography revealed
thrombosis of the graft of the left renal artery, with the left kidney secondarily shrunken. However, the clinical
biochemistry data showed no evidence of renal failure, thus suggesting that renal function was compensated

exclusively at the expense of the right kidney.

Key words: stent graft thrombosis, endovascular repair, abdominal aortic aneurysm, stent graft removal,

complications of EVAR.

INTRODUCTION

Endovascular aortic aneurysm repair (EVAR) is an
alternative to open surgical treatment. EVAR performed
prior to open surgery has a series of advantages which are
as follows: reduced time of the surgical procedure, less
invasive nature of the intervention, decreased duration
of the periods of both hospital stay and rehabilitation, as
well as decreased lethality within the 30-day postoperative
period, which all make it possible to consider this
operation as a method of choice for patients with high
surgical risk, taking into consideration favourable
anatomy ofthe aorta [1, 2]. The remote results of survival
and mortality rates at 5 years of follow up are comparable
with those for open surgical procedure and have no
considerable advantage. The main disadvantages
of EVAR include the necessity of long-term follow up
and the need for repeat interventions for treatment
of such complications as endoleaks, stent-graft migration,
collapse and fracture of the graft, thrombosis of the
branches and infection of the graft, with the number
of complications increasing with the duration of follow
up [3, 4].

The majority of secondary interventions after EVAR
are successfully performed by means of percutaneous
interventional procedures. Repeat open operations are
required for a small number of patients (0.7—9.0%),
however, this proportion grows with the duration

of follow up and increased number of the procedures,
which is reflected in the EUROSTAR registry [5].

Total occlusion of a stent-graft according to the
EUROSTAR data accounts for up to 4% of cases of the
total number of complications. This complication can be
caused by complicated anatomy of the abdominal aorta,
graft kinking, technical errors and inaccuracies during
implantation, as well as by poor outflow [6]. Presented
hereinafter is a clinical case report regarding treatment
of a patient with total thrombosis of a unilateral stent-
graft with suprarenal fixation.

Case report

Male patient M., aged 62, in March 2017 presented
to the Department of Vascular Surgery of the Municipal
Multimodality Hospital No2 (Saint Petersburg)
complaining of rest pain in his right leg and appearance
of a trophic ulcer on the right heel area. Studying his
medical history revealed that the patient had been
suffering from atherosclerosis obliterans of lower-
limb arteries for more than 20 years. In 1992, he
endured left-sided lumbar sympathectomy. In late
2015, the findings of MSCT angiography revealed
an infrarenal aortic aneurysm and occlusion of the
right common iliac artery (CIA). In April 2016,
at the Municipal Hospital of Moscow he underwent
endovascular abdominal aortic repair by means
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Fig. 1. MSCT angiography prior to operation. (a) - aorta and its bifurcation, femorofemoral bypass graft, front view; (b] - occlusion of the abdominal
aortic endograft, the crown of the graft is located in the area of the ostia of the renal arteries; (c) - rear view of the aorta and its bifurcation,

femorofemoral bypass graft

of a unilateral stent-graft Zenith (Cook Medical, USA)

with the transition of the endograft to the left CIA.

In June 2016, due to rest pain appearing in his right
leg he underwent femorofemoral crossover bypass
grafting and right-sided lumbar sympathectomy. Three
months later, he developed critical ischaemia of the
right leg with the formation of trophic alterations on the
foot. The control MSCT angiography showed total
thrombosis of the stent-graft (Fig. 1). It was also known
that the patient had endured carotid endarterectomy

On revision: the DTA, abdominal aorta, visceral
and renal arteries were pulsating, being not dilated,
taken onto holders. At a distance of 10 mm below
the renal arteries, the aorta was thrombosed
and dilated, measuring 56x48x130 mm in size.
Incisions made in the upper third of both thighs
were used to expose the common femoral artery
and its branches, as well as the anastomoses of the
femorofemoral crossover bypass graft. The aorta was
cross-clamped below the superior mesenteric artery.

on the left, angioplasty and stenting
of the left internal carotid artery (ICA)
for its restenosis, however later on he
developed occlusion of the stent of the
left ICA. Besides, the patient suffered
insulin-dependent type 2 diabetes
mellitus and first-degree obesity.

On March 29th, 2017 he endured
operative intervention consisting
in resection of the abdominal aortic
aneurysm with the removal of the stent
graft, aortofemoral bifurcation prosthetic
repair and graft-renal prosthetic repair
of the left renal artery. Under general
anaesthesia by means of an approach
via thoracophrenolumbotomy
along the 8th intercostal space,
retroperinoneally exposed were
the distal portion of the descending
thoracic aorta (DTA) and the entire
abdominal aorta with visceral and renal
arteries. Exposure of the abdominal
aorta below the renal arteries was
fraught with technical difficulties related
to a periaortal inflammatory process.
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Fig. 2. Intraoperative photos. (a) - stent graft in the aortic lumen; (b) - removal of the
thrombosed main body of the stent graft from the abdominal aorta; (c) - the main
body and distal limb removed
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Fig. 3. Control MSCT angiography of the abdominal aorta at 8 months. The graft of the left renal artery originating from the right branch

is thrombosed. (a) - front view; (b) - sagittal section; (c] - rear view, with the arrow indicating the old graft from the left renal artery to the right

limb of the aortofemoral bifurcation graft

Opened was the lumen of the aorta under the ostia
of the renal arteries. Exposed was the thrombosed
stent graft with its crown tightly fixed above the ostia
of the renal arteries, thus making it impossible
to remove the graft, due to which fact the artery was
cross-clamped above the celiac trunk, with aortotomy
lengthened by 10 mm above the renal arteries,
followed by removing the main body of stent-graft (Fig.
2). Uninterrupted suture was applied onto the femoral
aorta in a “side-to-side” manner, with blood flow along
its branches restored. An “end-to-end” proximal
anastomosis was established between the aorta
and the POLYMAILLE vascular graft below the renal
arteries with the cuff from the same graft. The revision
showed unsatisfactory pulsation of the left renal artery
because of an atherosclerotic lesion of its ostium.
After ligation near the ostium, the left renal artery
was cut off and repaired with a synthetic reinforced
graft measuring 6 mm in diameter with formation
of an “end-to-side” anastomosis from the right limb
of the bifurcation graft. Blood flow in the left kidney
was maintained by means of the temporal BARD
carotid bypass shunt deployed in the left renal artery
and passed through the left limb of the bifurcation
graft. The aneurysm'’s sac was opened and the distal

extension of the endograft removed from left CIA.

The right limb of the aortofemoral bifurcation bypass
graft was anastomosed to the common and superficial
femoral arteries in an “end-to-side” manner through
an autovenous patch. Blood flow was restored
through the arteries of the right leg and in the left
kidney. The left limb was brought out onto the femur

to be anastomosed in the same way as the right one.
The old crossover bypass graft was removed (Fig. 2).
The duration of the operation was 290 minutes.

The time of cross-clamping of the aorta and right renal
artery was 10 minutes, with that of the iliac trunk, left

renal artery and lower-extremity arteries amounting
to 7,35 and 50 minutes, respectively. The total
overall blood loss amounted to 1,300 ml, with 500
ml returned by the Cell Saver system.

According to the findings of dynamic control
over the renal function parameters before and after
the surgical procedure, the level of creatinine
amounted to 75 and 100 pmol/l, respectively, and that
of ureato 5.0 and 6.3 mmol/l, respectively. The level
of arterial pressure (AP) before and after surgery was
130/80 and 140/80 mm Hg, respectively.

The patient was extubated on postoperative day
1, having on POD 2 developed transitory ischaemic
attach in the basin of the occluded left internal carotid
artery with evidence of mixed aphasia, however
the symptoms subsided spontaneously 30 minutes
after the onset of the fit. No evidence of renal
insufficiency was observed. On POD 29, the patient
was discharged in a satisfactory condition.

Eight months later, the control MSCT angiography
of the abdominal aorta demonstrated thrombosis
of the graft of the left renal artery, with the left kidney
secondarily shrunken and not functioning (Fig. 3).
The creatinine level amounted to 100 pymol/l and that
of urea to 6.0 mmol/l, with AP of 130/80 mm Hg
on the background of antihypertensive therapy,
thus suggesting compensation of the renal function
exclusively at the expense of the right kidney.

DISCUSSION

The EVAR procedure made a real revolution
in modern surgery of aortic aneurysms [7]. In 1987,
Soviet cardiovascular surgeon and scientist N.L. Volodos
for the first time in the world invented and successfully
implanted the first-ever stent graft into the thoracic aorta,
which was the beginning of a new era of treatment of the
most complicated surgical pathology [8]. This unique
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invention has up to now in the world practice been
a first-choice method for patients with suitable anatomy
of the aorta.

Despite advances in endovascular techniques,
late secondary open surgery due to failed EVAR was
of frequent occurrence [9]. In 2002, the European centres
of vascular surgery maintaining the EUROSTAR registry
reported having performed EVAR in a total of 4,291
patients over the period from 1996 to 2002, with a one-
year rate of secondary open surgical treatment after
EVAR of 2%. A later review of 15 series over the period
from 2002 to 2009 showed that delayed open conversion
after EVAR had place in 0.4—22.0% of cases, with a total
frequency of 1.9% [10, 11]. According to the findings
of some authors, the coefficient of late conversion
remained within the limits of 2% which corresponds
to the results of both other series with long-term follow
up [12, 5, 6].

Late open operations are indicated for many reasons:
enlargement of an aneurysm with of without endoleak,
stent migration or detachment of a stent-graft’s modules,
thrombosis, infection of the stent-graft zone and rupture
of an aneurysm. Prosthetic repair of the abdominal aorta
after EVAR is more complicated than in a standard
elective operation and is determined by periaortic
inflammatory reaction or inclusion of a stent-graft
into the vascular wall [13]. According to the findings
of a systematic survey with participation of 8,304 patients,
the average composite mortality after late conversion
amounted to 23% [11].

Literature sources reported various surgical strategies
of late conversion after EVAR. An important point
here is a surgical access to the aneurysm which
may be performed both via mediastinal laparotomy
and retroperitoneally. The transperitoneal approach
provides excellent exposure of distal iliac arteries,
whereas the retroperitoneal one makes it possible to carry
out uninterrupted control over the aorta [10]. Kelso, et
al. supposed that both approaches to the aneurysm are
equally effective in cases of late conversion and their
use depends on the surgeon’s preference [13]. An
important role is played by the place of application
of an aortic clamp for control and convenience of work
in the zone of proximal fixation of the stent-graft.
According to the opinion of the authors of the present
article, temporary cross-clamping of the aorta above
the endograft is a procedure of choice, since it may
ensure better mobilization of the fixed proximal end
of the crown during removal of the stent-graft and renders
greater flexibility for optimal reconstruction. Direct
cross-clamping of the artery through a stent graft in not
recommended, since insufficient control may lead
to irreparable damage of the zone of renal arteries [14].
In the presented case report, removal of the stents graft
was immediately followed by removing the supravisceral
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clamp to be placed infrarenally, thus making it possible
to reduce the duration of renal and visceral ischaemia.

A strategic decision regarding complete or partial
explantation of an endograft depends upon the indications
for the operation and individual intraoperative situation.
Traditionally, late open conversion includes complete
removal of the stent graft and replacement of the aorta
with a linear or bifurcation graft. It is supposed that
complete explantation of the stent graft is the safest
for the patient method of surgical intervention preventing
possible late complications. Literature describes
examples of using methods of partial preservation
of the well-built-in components of an endograft, if
free form infection. This is conditioned by the fact that
after complete removal of the endograft, the arterial
wall is sharply thinned, thereby hampering placement
of a proximal anastomosis and increasing the likelihood
of haemorrhage in this zone [15]. According to the reports
of some authors, partial preservation of the endograft’s
walls leads to improvement of the postoperative results,
if after removal of the endograft, its proximal and in
some cases distal portions remain intact. Thus, an
anastomosis with the inclusion of both the aortic walls
and remnants of the endograft is safer and less prone
to haemorrhage than an anastomosis of the graft with
the destroyed and thinned aortic arc after stent removal.
Potential advantages of partial removal of a stent graft
include lower risk of an intraoperative lesion of the aorta
and iliac arteries, decreased duration of aortic cross-
clamping and, accordingly, that of the operation. An
exclusion is infection of the stent graft, thus requiring
complete explantation thereof [6, 16, 17]. In the case
report presented herein above, complete removal of the
stent graft was required due to the presence of subrenal
thrombosis and high risk of embolism.

CONCLUSIONS

1. The factors influencing safety and success of delayed
open intervention after EVAR are as follows: meticulous
preoperative individual planning, skill and surgical
technique of the operator in using the approach to the
aorta, choice of the site of placing the proximal clamp,
method of removal (complete/partial) of the stent graft
depending on the type of complication.

2. The procedure of removing a stent graft should be
entered into the registry of repeat vascular reconstructions,
since this intervention is significantly more difficult than
the primary operation of aortic aneurysm resection,
in spite of the fact that open intervention is carried out
for the first time.

3. To follow up the performance of EVAR and TEVAR
(thoracic endovascular aortic repair) and complications
having developed thereafter, it is necessary to create either
a separate or general vascular registry in Russia.

4. 1In the authors’ opinion, in this clinical case
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it would have been more appropriate first to perform
femorofemoral crossover bypass grafting to be followed
by endovascular abdominal aortic repair. This would
have made it possible to avoid cross-clamping of femoral
arteries and to decrease the risk for thrombosis of the
stent-graft zone.

The authors declare no conflict of interest.
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