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SURGERY

COBPEMEHHAS TAKTUKA XWPYPTMYECKOIO JIEYEHUA
OCTPOro PACC/IOEHWS AOPTbI TUNA A

PYKOCVYEB A.1, Y3AU M.B.2, MAPTEHC C.!, UBPAXVM A.2,
IIIAKAKHF M.!, BPIOHEH A.3, TEJUTH’AKBUJIA A.M.!

1 lenapmamenm cepO0eunoil u mopaxanbHoll Xupypeui,

2 Jlenapmamenm cocyoucmoil u 3H008ACKYAAPHOU XUPYp2Uul,

3 Jlenapmamenm anecme3uono2u, UHMEHCUBHOI mepanuu U mepanuu 604u, YHugepcumemckas KAUHUKA

Mrwncmepa, Mwncmep, Tepmanus

Xupypeuueckoe emeuwiamenscmeo npu OCMpPOM paccaoeruy aopmol muna A seasemcsi eOUHCMEEHHbIM (-
heKxmusHbIM MemMoOoOM AeHeHUs, N03680NTIOUUM NPedynpedums passumue CMepmenbHO ONACHbIX 0CAONCHEHUI
U 000UMbCS KAUHUYECK020 8b1300posaenus nayuenma. CynpakopoHapHoe npomesuposaniie 0cXo0suei aopmol
U NPOKCUMAAbHO20 omdena 0yeu aopmbi CHUMAeMcs KAACCUYECKUM U Yauje 8cec0 NPUMEHSIeMbIM Memodom
OMKPbIMO20 Onepamuenozo emeuamenscmea. C 00HOU CIMOPOHbL, MO MeXHU1ecKu Hauboiee npocmas u He-
npoooaNCUMenbHas onepayus, ¢ Opyeoil — OGHHAs ONEPamuUeHasi MemoouKa 4acmo conposoIcoaemcs NO30HUMU
NPOKCUMANBHBIMU U OUCMAAbHbIMU OCAONCHEHUAMU, 8 Nepayio 04epedb 00YCA0BACHHBIMU NePCUCUPYIOUUM
A0JCHbIM npoceemom. Hakonaenuoiii xupypeuueckuii Onsim u cogpemMeHHble ONepamueHsle MemoouKu, a max-
Jce yenexu UHMeHCUBHOL Mepanuu 6 Ae4eHuy 0Cmpo20 PAcCAOeHUs A0pmbl MUuna A no3gonsiom eblnoAHAMb
6 Hacmosiee epems 604ee 00WUPHbIe NePEUYHbIE Pe3eKYUU C UeAbl YAYYUIeHUS OMOANeHHbIX Pe3yAbmamos.
Tloanoe npomesuposatrue dyeu aopmol, 6KAHAS UCHOAb308AHUE MEXHUKU «3AMOPONCEHHO20 X000MAa CAOHA»,
gedem K ObLCMPOMY MPOMOO3Y N0ICHO20 NPOC8ema, npedynpexcdaem npoepeccuposanie 3a604e6anus epyoHoll
aopmol U cHocoGCmeyem ee noAOHCUMENbHOMY PEMOOCAUPOBAHUID.

B cmamve onucana nepuonepamugeHnas maxmuka Aevenusi, NPUHAMAS 8 HAUleM YupexcoeHuu, a maxice
npedcmaesner a8MOPCKUl 832410 HA POLb U MECMO MEXHUKU «3AMOPONCEHHO20 X000ma CAOHA» 8 OKA3AHUU
NOMOWU RAYUEHMAM C OCIPBIM PAccAoeHuem aopmel muna A.

Karouesvie caosa: paccioenue aopmol, KAHIOAAUUA, 3AUWUMA 20108H020 MO32a, NPOME3UPOSAHUE 80CX005-
we20 omaoena u dy2u aopmol, 3aMOPONCEHHBLIL X0OO0M CAOHA.

BBELEHUE

Octpoe pacciaoeHmne aopTel ThIa A (AADA) saBis-
eTcs (paTabHBIM 3a00JI€BaHUEM, IIPY KOTOPOM TOIBKO
9KCTPEHHOE OllepaTUBHOE BMELIATEIbCTBO NAET IIAHC
XUpypraMm CITacTU XW3Hb marueHTa. C MOMEHTa IIpo-
SIBJICHUSI TIEPBBIX CUMIITOMOB 3a00JIeBaHUSI B TEUEHUE
Kaxaoro 4yaca 6e3 XMpypruueckoro BMellaTeJabCTBa
norubaet mopsaka 3% manuenTtoB [1]. HecMmoTps
Ha HaKOIUICHHBIN B 3TOM 00JIAaCTU CepACYHOUN XUPYyp-
THU OMBIT, pAaHHSIS MOCJeoIepalMOHHAas JeTaJIbHOCTb,
10 JAHHBIM JINTEPATYPHI, OCTAETCSI TOBOJBHO BEICOKOI
1 KoJieouercst B ipenenax 5,3—25,7% [2—8]. Hanbomee
0TpabOTaHHBIM KJIACCUUYECKUM OIepaTUBHBIM BMella-
TEJIbCTBOM CUMTAETCS CYIIpaKOpOHApHOE MPOTe3UpoBa-
HYi€ BOCXOIIEl a0pThl ¥ MPOKCUMAaIbHOM AYTY aOPThI
Kak HauOoJiee MpocTasi u ObICcTpasi orepaims, KOTOpyo
B COCTOSIHMY BBIMIOJTHUTD B 9KCTPEHHOM TTOPSIIKE KaX-
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OBl aKTUBHO OIICPUPYIOMINN «CePACYHBIN» XUPYPT
[9]. OmHaKo 5Ta TeXHMKA aCCOLMUPYETCS C TO3THUMU
MIPOKCUMATbHBIMA M OUCTABHBIMU OCJIOKHEHUSIMU,
B IIEPBYIO OUYePEIb N3-3a IEPCUCTUPYIOIIETO JIOXKHOTO
npocseta [4, 10, 11]. K mpokcMMaIbHBIM OCJIOXKHEHM -
SIM OTHOCSITCS IIOBTOPHOE paccIOeHUE WIIM aHeBPHU3Ma
KOPHS a0pTHI, HEAOCTATOIHOCTH IIIBa C 00pa30BaHUEM
JIOXXKHO# aHEeBPU3MBI, KOTOPEIE HEPEIKO COIIPOBO-
XKIAIOTCS TSKEJIOU aopTajlbHOM HEZOCTAaTOYHOCTHIO.
K nucranbHBIM OCIIOXKHEHHUSIM, 00YCIOBICHHBIM
(OYHKIMOHUPYIOIINM JIOKXHBIM KaHAJIOM, OTHOCSITCS
bopMupoBaHTEe aHEBPU3MBI HUCXOISIIEH aOPTHI WX
€€ pa3puIB, a TAKKE OpraHHas 1/WiIn eprudepraecKast
manbnepdysust. [Ipaktuuecku y 70% maimeHTOB HoCjie
XUPYPTUYECKOTO JieueHUs 110 mosoay AADA, He3aBU-
CHMO OT TeXHUKW HAJIOXKECHUS TUCTAITBHOTO aHACTOMO-
3a M eT0 JIOKAJIN3allnK, IIPOBeACHHEIC B OTOAJICHHBIC
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CPOKHM 00CIeIOBaHMS YKAa3bIBAIOT Ha HAJIMIME PACCIIO-
€HUS B JUCTAILHON aopTe M aHTETPagHYyIO epdy3nio
JnoxHoro npocseta [11]. Bee atu ociioxxHeHUs TpeOYyIOT
IIOBTOPHOTO OIEPAaTUBHOIO BMEIIATEIbCTBA OTKPBI-
TBHIM WJIM 3HIOBACKYISIPHBIM CIIOCOOOM C BBICOKHAM
puCcKoM JeTaibHoro ucxona [12, 13]. ITo manusiM F.S.
Schoenhoff, et al., y 42% mnaiueHTOB ¢ CUHAPOMOM
Mapdana, paHee orepupoBaHHBIX 10 TToBoaLy AADA,
B MO3THME CPOKHM BO3HUKIIA HEOOXOIMMOCTE ITOBTOP-
HOTO OITepaTUBHOI'O BMEIIATeILCTBA HA HUCXOMSIIIEH
aopte [14]. TTosToMy TakTHMKa 06oJiee paguKaIbHOTO
nojaxonaa B Xupypruiueckom jedueHun AADA, a MMEHHO
TOTaJIbHOE IIPOTE3NPOBAHNE IYTH A0PTHI C UCIIOIh30Ba-
HUEM THOPUIHOTO IIPOTe3a CO CTCHTUPOBAHNUEM HICXO-
JSIIeli aOpThl, BBITJISIAUT JOCTATOYHO OOOCHOBAHHOM
¥ TIEPCIICKTUBHON B IUTaHE YAYYIICHUS! OTIAICHHBIX
pe3yabTaToB [15—17]. C apyroii cTOpoHBI, HACKOJIBKO
arpecCHBHBIM JOJDKEH OBITH ITOAXOM B ONICPATHBHOM
neuyeHun AADA oOGcyxmaeTcsl yXe He OAUH TOI.
IpenioxXeHHbIE KOHLENTHl CIIOPHbIE U HE JIUIIEHBI
SMOIMOHAJIIBHON MMOMOIIJICKH, a TaHHBIC MCCIIeI0Ba-
HUI HEOTHOPOIHBIC M CIIOKHBIC IIJISI COITOCTaBICHUS.
CyIecTBeHHOM TTPOOIeMOU SIBIISIETCSI TO, YTO TPYIHO
IIPOBECTH MPOCIIEKTUBHEBIC PAaHIOMU3UPOBAaHHEIE MC-
cinemoBaHus. [losToMy akTyajpHBIE peKOMEHIAIINH,
OTHOCSIINECS TaKKe U K 1 Kiaccy peKOMEHIAIIHiA,
OPHUECHTUPYIOTCSA Ha JaHHBIC, TOCTUTAIOIINE TOJBKO
YpOBHS mHoKazaTteabHocTH C, T. €. Ha OCHOBE HAOIIO-
IeHWs] OTPaHWYCHHOTO YMCJIa MAllieHTOB, MHCHHU
SKCIEPTOB U CTAHIAPTOB JieyeHud [18, 19].

Llenpio mpencTaBiIecHHON paOOTHI SIBJIICTCST OIHCA-
HUE TIepUOTICPAaTUBHOM TaKTUKU JICUCHUS, TIPUHSITOMN
B HaIlleM YUYPEXICHWU, POJIb M MECTO TEXHUKH «3a-
MOPOKEHHOTO X000Ta ciioHa» (frozen elephant trunk,
wm FET) B oka3zaaum mmomoinu naureHTam ¢ AADA.
B cBoeii cTaThe MBI HE CTPEMUMCS K BCEOOBEMITIONIE -
MY OCBEIICHHIO JAaHHOU IIpO0JIEMBI U OTBETAaM Ha BCe
CIIOPHBIE BOIIPOCHI, HO CYNTaeM HEOOXOOUMEIM pac-
CMOTpPETh TaKMe aCTEKThI, KaK KIIMHNIECKOE TCUCHUE
U quarHoctuka AADA, KOTopble MOTYT OKa3aTh BJIUSI-
HUE Ha BBIOOP TAKTHKU JICUCHUS.

OBLLME MPE- U UHTPAOMEPATUBHbIE
NPEANOCHINIKK

bonsable ¢ AADA 1morn6aioT 6e3 Xupypruueckoro
JICICHUS IIPEUMYIICCTBEHHO OT KPOBOTCUCHUS TIPU
pa3pbiBe JIOXKHOTIO IPOCBETa, 4Yallle B ITOJOCTh IIc-
puUKapaa, ¢ pa3BUTHEM OCTPOI TaMIOHAIbI MM Ke
BCJICACTBHE OCTPO NIIIEMUH MHOKapaa KaK pe3yIbTaTa
CIAaBJICHUS YCTheB KOPOHAPHBIX aprepuii. [ToaTomy
yeM ObICTpee OKaXeTCs MALlMEHT Ha ONepalluOHHOM
CTOJIE, TeM OOJBIIEC y HETO IIIaHCOB BBIKUTHh U TEM
JIy9IIIe HEITOCPEICTBEHHBIC 1 OTHAJICHHBIC Pe3yiIbTa-
TBl. Ha cTpareruio jiedeHnsT KOHKPETHOTO ITaIleHTa
B MICPBYIO OYepeIb BIMSIET €r0 KIMHUIECKOE COCTOSI-

HUeE, BO3PACT U TSKECTh COMYTCTBYIONINX 3a00J1€BaHUIA.
Kpome Toro, o6beM mpeacTosiieid peKOHCTPYKIIUN
a0pThI OIPEAEsIeTCS TaKXKe ONMBITOM ONEPUPYIOIIETO
XHApPYpra u OCHAILlEHHOCTbIO CEPAEUYHO-COCYAUCTOTO
1HeHTpa. BMeliaTeabCcTBO Ha aopTe MO IKCTPEHHBIM
MOKAa3aHUSIM BBIMTOJHSIOT HE TOJBKO «aOpTajibHbIE»,
HO U «HeaopTaJdbHBIe» XUpypru. C OMHON CTOPOHHI,
TpaHcrmopTupoBKa namueHta ¢ AADA B Gosee oT-
NaJeHHbIA LEHTP CEPAEYHO-COCYIUCTOU XUPYPTUH,
pacnojlaraloluii 60JbIIUM OMBITOM BMENIATEIbCTB
Ha I'pyaHON aopTe, TpeOyeT HeMaao BpeMEHU, CBSI-
3aHa C BbICOKMM PUCKOM Pa3BUTHUS OCIOXHEHUM
3a00J1eBaHusl, a JIto0ask OTCpoUKa BMEILIATEIbCTBA 151
6ombHOTO TOENbHA. C APYroif CTOPOHBI, B OOIBIIMH-
CTBe LIEHTPOB B cpeaHeM onepupyrotcd 25—30 60Jb-
HBIX ¢ AADA B ro1. DTO KOJIWYECTBO OIpeeIsIeTcst
He OTBITOM XUPYPTOB, a YIAJIEHHOCTbIO TOU WJIM NHOM
KapAMOXUPYPruuyeCcKoil KJIMHUKU OT TOCIIUTAJIS, TIe
MalMEeHTY MOCTaBIeH IUarHo3. Takoi BIHYXIE€HHbIN
pPEeTMOHAPHBIN MPUHLIUI 3KCTPEHHOTO JICUEHUS TTallM-
eHTOB ¢ AADA He 01aronpusiTCTByeT HAKOIUICHUIO
MIOCTaTOYHOTO OIBITa «B OMHUX PYKax», IIPOBEICHUIO
MPOCIIEKTUBHBIX PAHAOMU3UPOBAHHBIX UCCIIETOBAHUIA
¥ BBEIpA0OTKE CIMHBIX PEKOMEHIAIINI B OTHOIICHUM
o0beMa PEKOHCTPYKLIMU TPYAHOU aOpThl MPU ITOU
OCTpO¥ MaTOJIOTUH.

Oco0yr0 TPYIIY NPEICTABISIOT IMAllMeHTHI, ITOCTY-
MNUBIIKE C TIPU3HAKAMU 3allyllleHHON cTaauu 3abose-
BaHWUSI, @ UMEHHO C KJIMHUYECKUMMU MPOSBICHUSIMU
o0mKMpHOTO MH(apKTa MO3ra, paCopoCcTpaHeHHON
WIIEMUEN OpraHOB OPIOLITHOM MOJIOCTU WU B YCIOBUSIX
npoaoJixalolieics peaHuMauuu. Bece 3Tu manueHTsbl
MMEIOT KpaliHe HeOJaronpusITHbINA MTPOTHO3, KOTOPHIN
SKCTPEHHOE OIepaTUBHOE BMEIIATENbCTBO HA aopTe
MpakKTUYECKU U3MEHUTh HE MOXeT. Bce ke y peaHuMM -
PYEMBIX MALMEHTOB MOJIOAOTO BO3pacTa C TAMITIOHAI0M
nepukapma Kak Ultima ratio ciemyeT BBEITTIOJTHUTD CYOK-
cudouaanbHy0 MEePUKAPANOTOMUIO IJISI AEKOMITpEC-
CUM ceplilla U TMOMbITATbCS TOOUTHCS CTaOUIM3ALIUU
TeMOIWHAMUKH BILIOTh 10 3KCTPEHHOTO MOAKIIOYEHUST
anrmapaTta MCKyCCTBEHHOro kpoBoobpamieHus: (ANK)
yepe3 OeApeHHbIe COCYbl WM TOCPEACTBOM TMPSIMOit
KaHIOJISILINU a0PTHI.

ITauueHTH B cTapuecKoM Bo3pacTe (cTapiie 75
JIeT), Y KOTOPHIX TSKeJIas COMYTCTBYIOMIAS TTAaTOJIOTHS
He SIBJISIETCS] PEIKOCThIO, TAKXKE OTHOCSITCSI K KOHTUH-
TeHTY OOJIbHBIX C OTpaHUYEHHBIM MPOTrHO30M. Eciau
cTabuyibHas TeMOIMHAMUKa, OTCYTCTBUE MPU3HAKOB
MYJbTHOPTAaHHOU HEAOCTATOYHOCTU UM HEBPOJIO-
TMYECKOW CUMMOTOMATUKU IMO3BOJISIIOT BBIITOJHUTH
onepatuBHOe BMemarenabcTBo ¢ AUK, To cienyet ero
OrpaHWYNUTh MUHUMAJIbHBIM U XOPOIIO OTPa0OTaHHBIM
METOJIOM — CYIIpAKOPOHAPHOM pe3eKIME BOCXOOSIIEH
aopThl ¢ GOPMUPOBAHUEM AUCTATBHOTO aHACTOMO3a
OTKPBITBIM CITOCOOOM.
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B onpenenieHuu cTpaterum Xupypruueckoro Jieue-
Hug nnanueHToB ¢ AADA Ha ¢poHe HacieaCTBEeHHBIX
CUHAPOMOB AWCIUIa3UN COCNUHUTEIbHOM TKaHU, Ha-
npuMep, cuHapoM MapdaHa, cuaapoM Jloitca—dnt-
ma i Diepca—daHioca, OCHOBHOM LIEIbIO JOKHO
OBITh HE TOJIbKO HEMOCPEACTBEHHOE CITACEHUE XXU3HU
MalyeHTa, HO U yyJllleHUe JOJITOCPOYHOI0 MPOrHO3a,
Bellb 3TO MPEUMYIIECTBEHHO MallMEeHThl MOJOIOTO
Bo3pacTta. JlocTuraercs 3To 3a cueT 6ojee arpeccuB-
HOM omepaTUBHOM TaKTUKM, 3aKJIIOYAIOIIEIACS B IPO-
TE3UPOBAHUU KOPHS aOPThl KJaMmaHOCOAEpXKaIIuM
KOHIYUTOM. BhITNToIHEHME KJIalTaHOCOXpaHSIIOIIe pe-
3eKIIUH B YCIOBUSIX SKCTPEHHO ollepallni M Ha (poHe
3HAYUTEILHO M3MEHEHHBIX BCICACTBUE PACCIOCHUS
TKaHe# SBJSIeTCS TEXHUYECKM CIOXHBIM U TpedyeT
0OJIBIIIOTO JUYHOTO OMNbITA OMEPUPYIOIIETO XUPYP-
ra U He MCKJI0YaeT B MOCIEAYIOIIEM BEPOSITHOCTD
MOBTOPHOI omepaluu, HO yXe C UCMOJIb30BaHUEM
KoHayuTa. [ToBTopHas omepalidsi Ha KOpHE aopThl,
KaK MpaBujo, oopeMeHeHa pUCKOM 1 OCJIOXKHEHUSIMU.
IToaToMy Npu MEepBUYHOU Oolepalii HEOOXOAUMO
MoCJie10BaTEIbHO MTPUMEHSITh METOIUKY, MpeayIpe-
XKAAIIYI0 MO3JHUE OCIOXHEeHUs. bukycnuaanb-
HBIWl aOpTalibHBIN KJIallaH CJIeAyeT paccMaTpuUBaTh
KaK MpU3HaK BPOXKIEHHON MPeapacnol0XeHHOCTHU
K 3a00JIeBaHUSIM aopTHL. DTO Mpeamnojaract doiece
panuKaabHBIK MOAXOA BO BpeMsl BMelaTeJIbCTBA
no nosony AADA, 6e3yclIoBHO, C Y4eTOM BO3pacTa
M COMYTCTBYIOLIMX 3a00JIeBaHUI MallMeHTa.

O06BeM IIpenonepallmOHHON TUaTHOCTUKY 3aBUCUT
OT CTAOMIBHOCTH cocTOSHUA NTareHTa ¢ AADA. boib-
HBIE C HECTAOMIbHOU FeMOIMHAMUKOW HATIPaBIISIOTCS
HEMOCPEACTBEHHO B ONEPALIMOHHYIO, T1Ie TTOCJIe BBEIE-
HHUS B HApKO3 MPOBOIUTCS YPECIUILEBOAHAS DXOKap-
nuorpadus s OLIEHKUA COKPaTUTEIbHOU (YHKUUU
MUOKapja, CTeNeHU HEeIOCTaTOYHOCTU aOpTaJIbHOIO
KJ1araHa, pacrpoCTpaHEHHOCTH PACCIOEHUSI CTEHKU
aopThl B €€ HUCXOAAIIEH YaCTU U MO BO3MOXHOCTU
BBISIBJICHHE BTOPUMYHBIX I (DEKTOB MHTUMBI. Y OOJIBHBIX
CO CTaOWJIbHOM TeMOIMHAMUKOM, €CJIU €CThb ITOKa3aHus,
MPOBOASATCS OOMOJHUTEIbHBIE 00cienoBaHus. B nep-
BYIO OUepelb 3TO KacaeTcsI KOpOHapHOIT aHTHorpadun,
KOTOpasi B CTaHIAPTHOM MPOBEAEHNU MOBBIIIAET PUCK
OCTpOM UIIEMUM MUOKapJa, YTO CBSI3aHO C HEIOCPe-
CTBEHHOI KaTeTepu3auueil aoptTel. [loaToMy y mamu-
eHToB ctapuie 50 JIeT 1 Ipu HaTUIUH (paKTOPOB PHUCKaA
M aHaMHe3a uineMmaeckoit 6oesuu cepaua (MBC)
cliefyeT MPOBOAUTb MYJIbTUCIHUPATbHYIO KOpOHApaH-
ruorpacduro (MCKT). BTo 1MO3BOJHUT CBOSBPEMEHHO
BBITIOJIHUTDH PEBACKYJISIpU3AlIMI0O MUOKapJa B paMKax
BMeIIaTeNIbcTBA Ha aopTe y manueHToB ¢ UBC u n3-
06exxaTb TeMOIMHAMUYECKUX OCIOXHEHUN MPU OTXOAE
ot AUK.

B nmocnenHue roabl ornpeneanyiach 4eTKasi TeH-
JNIEHIIMS UCII0JIb30BaHUsI 00Jiee BHICOKMX TEMITepaTyp
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B COUCTAHUH C CEJICKTUBHOM YHU- WX OMIaTepaJTbHOM
aHTerpagHoi mepdysueit romroBHOro Mo3sra (SACP)
BO BpeMSI TUMIOTEPMHUIECKOM OCTAaHOBKU KPOBOOOpa-
meHus. s TIy00Koi TUITOTepMUN XapaKTepeH P
OCJIOXKHCHU, CBSI3aHHBIX C HapYyIICHUEM CBEpPTHIBA-
€MOCTHU KPOBHU, (DYHKIINH MOYEK, a TAKKE IMPOJIOHTH-
pOBaHHBIX (a3 oxmaxnaeHus u corpeBanud. C 2011 1.
MBI TTOCJIETOBATEbHO UCIIOJIb3yeM Y 00JIbHBIX C AADA
YMEPEHHYIO TUIIOTEPMUIECKYIO OCTAHOBKY KPOBOO-
opamenuss (MHCA) c TeMmepaTypoii Tera B mpemeax
28—30 °C ¢ 061UTraTOpHBIM KOHTPOJIEM 1iepeOpaTbHOM
pPErMOHANIbHOM caTypalunu KpoBu KuciaopoaoM (rSO,)
C TIOMOIIBIO CIIEKTPOCKOITMHU B OIMKHEH MHDpaKpac-
Hoit obnactu (NIRS). [epBoHaYambHO TPaKTUYECKHI
Bcerma ImpuMeHsieM yHuiIaTepaibHylo SACP ¢ mmocro-
SIHHBIM MOHUTOPUHTOM 1SO,, HO KOHTYp 1isi SACP
W3HAYaJIbHO ITOATOTABIMBACTCS IS OMIaTepabHOM
Ha CIyJail ImameHusT HaCHIIIEeHUSI KUCIOpomoM Ooiee
yeMm Ha 10% (NIRS) Bo Bpemst MHCA 110 cpaBHEeHUIO
¢ ucxonHeIM. KoHBepcus yHUIIaTepaabHOU mepdy-
3UM B OMJIaTepAIbHYIO BBITIOIHSIETCS IIyTeM IIPSIMOit
KaHIOJISILUY JIEBOI OOIel COHHOU apTepuu KaTeTe-
POM, IPUMEHSIEMBIM IIJIsI allTUIMKAILINK PETPOTPATHOMN
KapInOIUIETUHN. B HEKOTOPHIX CiIydasx Oujarepajib-
Hasgs SACP ucronp3yeTcss M3HAYAJIBHO V MAIIMECHTOB
¢ BeIABIeHHBIMHU 10 faHHBEIM MCKT mpu3HakaMu
CYXKEeHUS TIpaBoii 001Leli COHHOM apTepuu BCICACTBUE
pacCIOCHHUS.

AHECTE3MOJTIOM'MYECKOE MNOCOBUE

AHECTe3M0JIOTHIECKOEe ITOCOOHE TPU 3KCTPEHHOM
BMEIIATeIbCTBE HA TPYAHON aopTe BHIMOJHSICTCS
110 CTAaHOAPTHOM CXeMe BeACHMSI HapKo3a B XUPYPTUH
cepaua. MHBa3uBHOE M3MEpPEHNE apTePHATbHOTO
IaBJICHUSI OCYIIECTBIISICTCSI OMHOBPEMEHHO B JICBOU
JIy4eBOM U JIEBOI OeApEHHOM apTepusiX ¢ LEJIbI0 CpaB-
HUTEJIBHOTO KOHTPOJISI TUCTATBRHON nepdy3uu mocie
MPOTE3UPOBaHUA TpynHOU aopThl. [IpaBrie MOIKITIO-
YUYHYIO ¥ OeIpeHHYIO apTeprH, KaK 1 OeIpeHHYIO BEHY,
OCTaBJISTIOT CBOOOMHBIMU Ha CITy4ail 5KCTpaTOpaKaIbHO-
ro nopkioueHust AUK. Tlocne sHnoTpaxeajsbHOM MHTY-
Oalny B MUIIEBOJ BBOIUTCS JATYNK YPECCITUIIICBOTHOM
axokapauorpa@uu aJisi IMarHOCTUKW aopTaJibHOM
HEIOCTaTOYHOCTH, TeMOTICprUKapa, IIepUOIIepaTUBHOMN
IMHAMIYICCKON OIEHKM (PYHKIIMM KaMep M KJIaIlaHOB
ceplla, B MEPBYIO OYepeb aOpTAJIbHOTO KJlaraHa.

[MpodwmakTrka Ipe3MepHOIi IOTepr KPOBU B paH-
HEM IT0CJICOIIe pallTOHHOM IIEPUOIE SIBISICTCS BAXKHBIM
COCTaBHBIM KOMITOHEHTOM aHECTE3MOJIOTHICCKOTO
nocob6bus. Ilepen BMemaTelbCTBOM 60JIbHOMY BBO-
IUTCSI UHTUOUTOp (puOpMHOIN3a — TpaHeKcamMoBasi
kuciora (TXA (Cyclokapron®)) B no3uposke 30 mr/
KT Beca B BUIe KOPOTKOM MH(Y3UH, 3aTeM HEIIPEPHIBHO
BO BpeMsI BMEIIIATEILCTBA B O3UPOBKe 4 MT/KT/4. [Ipn
MOYCIHON HEIOCTATOYHOCTU JO3MPOBKA CHIXKACTCS
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Puc. 1. CxeMaTnyeckoe u306paxeHne 3KCTPaTopakanbHoro
aHTerpafHoro nofaknk4eHus apTepmaanoﬁ KaHtonu nyteM Heno-
CPE[ICTBEHHOIO BBELEHNS KaHIONW B NPOCBET aptepuy (A) uan npu
noMoLLK cocyaucToro nporesa (b)

0 2 MT/KT/4. Y OOJBHBIX, TTOIYIAIOIINX TeMOIUAIN3,
BBOIUTCS OoJtocHast mo3a B 1000 MT HeTTocpeIcTBEHHO
B AUK.

s onTUMaIbHOM OIIEHKU COCTOSIHUS CBEPTHIBA-
IOollel cCuCTEMBI KpoBU B MOMeHT oTxoaa ot AWK mpo-
BOIUTCS OKOHYATEIbHAS IUAaTHOCTHKA C TPUMEHEHHEM
TpoMbo3acToTpacdM OMHOBPEMEHHO C KOHTPOJIEM
ABC 1mocite BBeneHuUs cyibdaTta mporamuHa. s om-
TUMH3AIUA aKTUBHOCTU TPOMOOIIUTOB IIPUMEHSICTCS
Hecmornpeccut (Minirin®) u3 pacuera 0,4 MKr/Kr Beca
MMaleHTa B BUIe KOpOTKOoM nHDy3un, a Takke 1000—
5000 ME koH1LIeHTpaTa TpOTPOMOMHOBOTO KOMITJIEKCa
(PPSB unu Cofact®), hubpunorex (2—4 r). 1o mokasa-
HUSIM IIPOBOINTC ITepeIMBaHNE CBEXEe3aMOPOXKEHHOMN
IUTa3MBbI, TPOMOOIIMTAPHOM 1 dpuTponuTapHoii (Hb<8
I/IUT) MacCHI.

B

OMEPATUBHAS TEXHUKA

KAHONAUMUA ONg 3KCTPAKOPINOPA/TIbHOU
UMPKYNALWNN

Ycrex 3KCTpeHHOTO BMeIIIaTeIbCTBa Ha a0pTe B He-
MaJIOM CTEIIEHM 3aBHCHUT OT CIIOCO0a IMOMKITIOUCHUS
aprepuanpHoit nuHun AUK, KoTopoe MOXeT OBITh
BBHIITIOJTHEHO 3KCTpa- WM WHTPATOpaKaJIbHO — aH-
TeTpagHOe MOIKIIOUYCHNE B MIPABYIO MOIKIIOUYNIHYIO
apTepuIo, peTporpamgHoe MOIKIIOUCHIE B OCIPeHHYIO
apTepUIo MU MpsMas KaHIOJISIOUS PacCIOCHHOM
aoptel. Cpenm OpyTUX CIIOCOOOB IMOMKITIOUECHUS ap-
TePUATbHON JIMHUY MOXHO BBIICIUTH KaHIOJSIINIO
JICBOTO XeJyIOoUYKa Yepe3 €ro BEepXYIIKY WM Jaxe
JIeBOe TIpeacepare, uTo peKoMeHmoBaHo A. Rahimi-
Barfeh, et al. JlaHHBIIT BapUaHT clIeqyeT pacCMaTpuBaTh
B KaueCTBEe MCKIIIOUCHMS, TI¢ BBEACHNE KaHIOI! B I10-
JIOCTH JIEBOTO Cepjlia AeaaeT 00s13aTeIbHOM TyO0oKYyI0
TUTIOTEpMUIO ¢ TeMmepaTtypoii Tesa 18—20 °C u MoxeT
BBI3BaTh, 10 HAIleMy MHEHMWIO, IIepepacTsSLKeHUE JIe-
BOTO KeJIyIOYKa U TePEITOTHEHIE MaJIOTO Kpyra Kpo-

BooOpameHud [20]. Kanionguus 6paxnoliedaabHOTO
CTBOJIa, KOTOPHEII YaCTO BOBJIEUCH B OCTPOE PACCIIOCHHE
CTECHKU aOpTHI, HE UMEET IIPEUMYIIECTB Iepe IPSIMOI
KaHYJISIIAe i aOPTHI M, KaK MBI CIMTAeM, HECET OOJIBIIIE
pHCKa, CBSI3aHHOTO C HapylIeHeM ITepdy3un IpaBoit
TIOJIOBUHBI TOJIOBHOTO MO3ra. MBI TaKKe HE HMCITOJb-
3yeM B CBOEH1 IIpaKTUKe KAHIOJISIINIO COHHOM apTepuH,
KOTOpas IpearoaracT CUMYJIbTaHHOE TTOOKIIOUCHIE
AUK B 6enpennyio aprepuio [21]. Orpann4eHUSIMU
IS IPUMEHEHUST 3TOM METONUKHU SIBJISTIOTCST YaCThI
apTepHUOCKIIePO3 U UTICHIaTepaIbHAasI TUIIEPIIephy3Hs
TOJIOBHOTO MO3Ta. DKCTpaTopaKaJlbHOE aHTerpamgHoe
MOIOKJIIOYCHNE MOXET OBITh OCYIIECTBICHO IMyTeM
HETOCPEICTBEHHOTO BBEICHUS KAHIOIU B IIPOCBET
apTepyUy WK IIPU IOMOIIH COCYIMUCTOTO IIpoTe3a (puc.
1). MBI mipearouynTacM IPSAMYIO KaHIOJSIIINIO TIpaBoit
TMOIKITIOUNIHON MW IMTOOMBIIICYHON apTepui, PEIKO
BOBJICKAIOIMXCS B pacclioeHue aopThl. Pazmep Ka-
HIOJIM DoJikeH ObITh He MeHee 18 Fr. [TogkimoueHme
apTepUaIbHOM IMHUY C UCTIOJIB30BAHUEM COCYIUCTOTO
MIpoTe3a IIPOBOAMM IIPU MaJIOM JUAMETPE apTEPUH WITH
y OOJIBHBIX C OCTPOI UIIeMUeit MHIOKapaa, Y KOTOPBIX
BBICOKA BEPOSITHOCTh Pa3BUTHS MOCJICOIIepaIITMOHHOMN
OCTpOl CepIedHON HETOCTATOYHOCTHU, UTO HeIaeT
HEOOXOOUMBIM IIPUMEHEHHNE 3KCTPAKOPIIOpaIbHOMI
CHCTeMBI IToaAepXKu KpoBoobpareHus (ECLS).

IMogxmoueHNe B OCAPEHHYIO apTepUIo0 UMEeT He-
COMHEHHBIC TIPEUMYIIIECTBA: JOCTYII OBICTP M IIPOCT,
CEUEHME COCYIa JOCTAaTOYHO OOJIBIIIOE, UTO OIIPEACIISICT
ATOT METOJ KaK HanOoJjee MOIXOSIINN Y ITallieHTOB
C HeCTaOMIBbHOM TeMOoTMHaMUKOM. OTHAKO €CTh CyIIe-
CTBCHHBIC HEIOCTATKM — BBICOKHWI PUCK IIepeOpaib-
HOIT 5MOOJINH BCIIEACTBHUE PETPOTPAIHOTO KPOBOTOKA,
OpraHHou MaJbrnepdy3uu (BKJIo4Yasi TOJOBHOK MO3T)
KaK pe3yJIbTaT IIPEeUMYIIeCTBEHHOTO KPOBOTOKA Yepe3
JIOXHBII IIpocBeT. B mocieornepallnoHHOM IIepuoIe
HEpeIKO UMEIOT MECTO JIOKaIbHasI paHeBast MH(pEKIIN,
JquMmdenema u aumdopes, yalle y NalyMeHTOB ¢ 3KC-
TpeHHBIM noakiaoyeHnem AUK.

[MpsMyo KaHIONSIIIUIO aOPTHI CIIEAyeT IIPOBOIUTH
B 00J1aCTH BHYTpEeHHEIl KPUBHU3HBI IYTH AOPTHI TU-
CTaJIPHO, TIIe TKAaHb CTCHKHU aOPTHI 00Jice IIJIOTHAS U,
110 HAIIMM HaOJIONeHUSIM, pexke IMoaBepracTcs pac-
CJIOCHHIO, UYTO, BEPOSITHO, 00YCIIOBJIICHO OOJIMTEepaIeii
60Ta/I0BOTO IIpoToKa. C TOMOIIBIO UpECITUIIIEBOTHOMN
sXoKapauorpaduu MpOBOAUTCS UICHTUDUKAIHS
WCTUHHOTO IIPOCBEeTa HUCXOMSIIE aopTHI, B KOTO-
pyio o MeTonuke CeabOIMHTEepa BBOAUTCS cHadaja
TIPOBOMHMK, a 3aTeM M apTepHaibHasl KaHwous. [1pa-
BIJILHO IIPOBEICHHAs IIPsIMasi KaHIOJISIIINS Pacciio-
€HHOM aopTHl HalexXHa, 00ecIieunBacT aHTETPaTHbIN
KPOBOTOK, ITO3BOJISICT M30€XaTh OOMOTHUTCIBHBIX
pa3pe30B W IpU3HAHA ¢AMHCTBEHHO BO3MOXKHOI Me-
TOOVKOM y MAIIUEHTOB C OCTPHIM PAaCCIOCHUEM ITepH-
dbeprueckux cocymoB. OTHNM M3 BApHAHTOB TaKOTO
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crocoba SIBJIIETCS OTKPHITast KaHIOJSIINSI aOPTHI, TIE
BOCXOISIIIIAst aopTa OepeTcs B TYPHUKET, IIepeceKaeTCs
B YCJIOBUSX 3KCCAHTBUHAIIMM ITAIlIEHTA Yepe3 BEeHO3-
HYIO KaHIOII0 U B TTojloxxeHuu TpenaeneHOypra. Ion
BU3YaJIbHBIM KOHTPOJIEM IIpsIMasi apTepHraIbHas KaHIO-
JIST BBOIMTCS HEIIOCPEACTBEHHO B NICTUHHBIN IIPOCBET
aoptel. CuHXpoHHO BKIouaeTcss AUK, BeITToTHSIeTCS
TIIATeIbHAS Ieaspallus W 3aTsITUBACTCS TYPHUKET.
Takyro TeXHWKY IEHTPAJIbHON KAHIOISIINU CICAYyeT
MIPUMEHATH B UCKIIOUNTEIBHBIX CIydYasX y MalmueH-
TOB C HeCTAOMIbHOI TeMOIMHAMUKOM, OTISATH XKe TIPU
BOBJICUCHHU B paccIocHMe IeprudepudecKnx COCYIOB.
TexHnnka apTepHalbHOW KaHIONSINU (IIeH3EeHCKAs
KaTeTepusanus) 4epe3 YCThe JICBOM IMOOKIIOUMIHOMN
aptepun (LSA), nmpemroxenHas E. PocceiKuHBIM
¥ COaBT., IpeAyCMaTPHUBAeT PAaCIIMPEHHBIN Ha IIICIO
IOCTYTI, KOHTPOJIb TTOJIOXKCHMS KaHIOJIN B NCTHHHOM
IIPOCBETE HUCXOISIIIECH a0pPThI MOCPEACTBOM UPECII-
IIEeBOMHO 3XOKapauorpacdui, Kak 1 B clIydae ImpsiMOit
KaHIosuy aopthl [22]. OgHako LSA yacTo BoBeueHa
B pacclIoOeHUE MW UMeeT TaKne 0OCOOCHHOCTH aHaTO-
MHWYECKOTO CTPOCHHUS, KOTOPHIE IEIAIOT €€ HeTIPUTOI-
Hoit as noakimoueHust AMK, 4To aBTOpBl 0OTMEYaioT
B CBoeit paboTe.

B 11e710M BEIOOP ONITUMATBHOM apTeprUaIbHOM KaHIO-
JISIIIAA COPa3MEPHO 3aBUCHUT OT COCTOSTHMS TTallMeHTa,
0COOEHHOCTE er0 aHATOMUU U OIIBITa XUpypra. B ycio-
BUSX IIPOBEACHUSI peaHMMAUU HET BO3MOXHOCTH
BBITIOJTHEHUSI 3aTPATHOTO II0 BPEMEHU M TEXHUIECKU
HEIIPOCTOTO IOoCTyna s KaHioasun. C Ipyroit cTo-
POHBI, TIpM TaMIIOHAaIEe TepPUKapIa WIN ITOOO3pCHUN
Ha TIPUKPBITYIO TTep¢opallrio aOpTHI 1IeJIeCO00pa3Ho
BBITIOJIHUTH 3KCTpaTopakanbHoe nonkimoueHne AUK.
VY IMalumeHToB CO CTAOMILHON TeMOTWHAMUKOM Clie-
IyeT MCIOIb30BaTh 9KCTPAaTOPaKaJIbHOES aHTEIpamTHOe
noaxkJo4YeHue aprepuanbHon ntuHuu AMK B nmpaByio
MMOIKJIIOYNYHYI0 WA MOAMEBIIICYHYIO apTepHio. DTO
obecIIeynBaeT JIYYIIYIO e pdY3UIO COCYIOB TOJIOBHOTO
MO3ra 4epe3 UCTHHHBIN IMPOCBET MO CPaBHEHUIO C pe-
TPOTPAaTHBIM ITOAKIIOYCHUEM B OCIPEHHYIO apTepuIo,
ympotraeT ASCP u gemaer ee 6oiree 6€301macHOM BO Bpe-
M TUTIOTEPMHUYECKON OCTAHOBKM KPOBOOOpAIICHMS,
MPENOCTABIISIET OOJBIIE «TEXHUUECKOI» CBOOOIBI ITPU
MIPOTE3UPOBAHNM TYTH A0OPTHI.

TEXHWUKA K/TACCUYECKOIQ NPOTE3NPOBAHNS
BOCXOAALLEN AOPTbI

CympakopoHapHOe IIPOTe3UPOBAHNIE BOCXOMSIICH
aopTH ¢ GOPMHUPOBAHUEM AUCTAIILHOTO aHACTOMO3a
OTKPHITHIM CIIOCOOOM SIBIISIETCSI B HACTOSIIIIEE BPEMSI
KJIIOYEBBIM 3J1€MEHTOM B xupypruum AADA u non-
poOHO OIMMCHIBaeTCS B Hay4YHOU nurepartype. [lpu
9TOM 00SI3aTEJIbHBIM YCIIOBHEM CUMTACTCS OTKPBITOE
¢dopMUpoBaHTe TUCTAIBHOTO aHACTOMO3a IO METO-
IIAKE «TIOJYOYTH», TIPAYEM JJISI pe3eKIINY BHYTPeHHEH
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Puc. 2. CxeMaTyeckoe U306paxeHue CynpakopoHapHOro npoTe-
31POBaHVS BOCXOAGLLUEA aopThl C (HOPMUPOBAHUEM [MCTANbHOMO
aHaCcTOMO3a OTKPbITbIM CNOCOGOM MO METOAMKE «MOMydyru»

Puc. 3. UnTpaonepaLyoHHas Gatorpadus METOAUKI GOpPMIMPOBaHHS
NPOKCMMANbHOTO aHACTOMO3a C BbIKPAMBAHMEM «S3blKa» B 1aKPO-
HOBOM nportese (cTpenka)

KPUBU3HBI YTV a0PTHI TI0 KOCOW JIMHUY BBIKPAUBaET-
Csl «SI3BIK» MMUPUHON B 1/2 OKpyXHOCTU TpyOUATOTO
nporte3a (puc. 2).

Bo3MoOXHOCTh COXpaHEeHUs] KOPHS aOPTHI 3aBUCUT
OT HECKOJBbKMX 00CcTOSITENhCTB. ECiu B paccioeHue
CTEHKU a0PTHI BOBJIEYEH TOJIbKO HEKOPOHAPHBI CUHYC
¥ 4aCTh IIPABOTO KOPOHAPHOTO CMHYcA (2 3T0 Hanbomee
yacTas Haxonka Ipu AADA) 1 OTCYyTCTBYeT aHEBpHU3-
MaTU4YeCcKoe paciiupeHne CUHYCOB BaibcanbBbl, TO
BBITIOJTHEHUE CYNPAaKOPOHAPHOUM PEe3eKIMU aopTh
menecoodpa3Ho. HemocraTouHOCTh a0pTaTbHOTO Kila-
TMaHa MPUCYTCTBYET MPAKTUYECKU Y BCEX MAIMEHTOB
u O0yCJIOBJIEHA OTCJIOEHUEM KOMUCCYp. YCTpaHeHUe
HEIOCTAaTOYHOCTH M BOCCTAHOBJIEHUE 1IEJIOCTHOCTH
CTEHKU KOPHS aOPTHI JOCTUTAETCS pecycrieH3uel
komuccyp [1-00pa3HbIMU TpaHCAOPTATLHBIMU IITBAMU
Ha (peTpOBBIX MPOKIAAKAX, & TAKXKE NTPUMEHEHUEM
JByXKOMIIOHEHTHOTO XUpypTrudeckoro Kiest BioGlue®
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Puc. 4. UHTpaonepaunoHHas Gotorpadus NpoTe3npoBaHuns MHOM0-
BpaHLueBbIM NpoTe3om Vascutek Siena™ Plexus 4 ¢ aononHuTenb-
HbIM LYHTMPOBAHWEM NEBON BHYTPEHHEN rPYOHOI apTepuy in Situ
K NepefHeit MeXKenyno4YKoBoi BeTeu (CTpeska)

Surgical Adhesive (CryoLife, Inc.). [lepen HanoxeHuem
aHACTOMO3a MepPUaoPTATHLHO MAaTPAITHBIM IITBOM (hUK-
cupyetcst (peTpoBasi MoJ0CKa ISl YCWICHUS TePMETH -
3aruu. JIpyruM BapruaHTOM MOXET CITy>KUTh UCCEUeHUE
HEKOPOHAPHOTO CHHYCA C BBIKDAMBAHUEM <«SI3BIKA»
B TaKPOHOBOM TIPOTE3€, KOTOPHIN MOAIINBAIOT K a0p-
TagbHOMY KoJbily. Takast MeTonrka (hopMUpPOBAHUS
MMPOKCUMAJTFHOTO aHACTOMO3a MTOJTyYuIIa ellle Ha3BaHue
«TapiuagbHON MoaM(UKAINKY TEXHUKHU 10 Yacoub»
(puc. 3). B ciyyae KoMOMHAIIUYM PACCTIOCHUS CTEHKH
AOPTHI C IETEHEPATUBHBIMYU M3MEHEHUSIMU a0pTajlb-
HOTO KJIallaHa W OwiaTanueil CMHycoB BanabcanbBb
CJIEYEeT BBITTOJHUTDH MPOTE3UPOBAHNE KOPHS A0PTHI
MEXaHUYECKUM WU OMOJIOTUIECKUM KJIAITaHOCOIEP-
JKaIuM KOHIyUTOM. [1pu 9TOM clieyeT yauThIiBaTh, 4TO
TIOCTOSTHHBIN TIPUEeM aHTUKOATYJITHTOB TIPETSITCTBYET
TpoMOO3y JIOXKHOTO MpocBeTa. B Halell KIuHuKe 6u-
OJIOTUYECKWI KOHAYUT UMIUTAHTUPYETCS Y TTAIIUEHTOB
crapie 60 Jer.

HenocratkoMm KjaccMuecKOTo METOa SIBIISIETCS
coxpaHsomasics nepdy3us JIOKHOTO MPOCcBeTa Kak
peTporpagHo Yepe3 BTOPUYHBIE PA3PBIBBI WHTUMBI
HUCXOMSIIENH U OPIONTHOW a0OpThI, TAK U aHTETPATHO
B MMOCJIEOTIEPANIMOHHOM Tepuoje Yepe3 nedeKTh
B 00J1aCTU MIBOB AMCTaJIbHOTO aHACTOMO3a. DTa Me-
Toauka jJedeHust AADA no3BoJISIET HEMOCPEICTBEHHO
MpeaynpeanuTh CMEPTENbHBIN MCX0Md 3aboJieBaHUS,
HO OHA He 3aIUWIaeT OOJTBHOTO OT TMOCIeAYIOIIeH
aHEeBPU3MATUUYECKOU TpaHC(HOPMAIINY A0PTHI, T. €. pa3-
BUTHS B ITO3JHIE CPOKK HOBOTO 3200JIeBaHUsI, KOTOPOE
HE MEHee OTACHO JIJIS XU3HU TallMeHTa.

TEXHWKA TOTAJIbHOIO NPOTE3NPOBAHUSA
JYT'1 AOPTbI

TexHWKa TOTaJILHOTO MPOTE3UPOBAHUS TyTH A0PTHI
TIpEeATIoiaraeT MpernaprupoBaHe CyIpaaopTATbHBIX CO-
CyIOB Ha TOCTATOYHOM TIPOTSDKEHUU JJTSI TIPOBEICHUST
SACP u HajTOXXeHUsT aHACTOMO30B C COOTBETCTBYIOIIEH
OpaH1ueil mpoTe3a. Mbl He TIpUOeEraeM K repecevyeHuIo
JIeBOU OE3BIMSTHHOW BEHBI JJIST OOJIETYEHUST TOCTyTma
K BETBSIM IyTH a0pTHI. «CKeJIeTUPOBAHME» JIEBOI OE3bI-
MSTHHO# BEHBI Ha BCEM €€ TIPOTSDKeHUU CIIOCOOCTBYET
JIOCTATOYHON MOOVIIM3AIINU COCYA.

CoBpeMeHHas METOJMKA TOTATLHOTO MTPOTE3UPO-
BaHWS IYTW aOPTHl NIPEIyCcMaTpuBaeT 00s3aTebHOE
WCITOJIb30BaHUE TEXHUKU «X000Ta CIOHa» KakK B ee
KJlaccuyeckoMm BapuaHTe omeparnuu bopcra (CET),
TaK ¥ ¢ MPpUMEHEHWEM TUOPUIHOTO MPOTe3a ST OfI-
HOMOMEHTHOTO CTEHTUPOBAHUS MPOKCUMATBHOTO
otnena mucxonsimieit aoptel (FET). B ob6oux ciaydasx
TPeayCMaTPUBAETCS BTOPOI DHIOBACKY/SIPHBIN JTarl,
pexe — OTKPBITOE BMEIIATeNbCTBO. TOTabHOE TIPO-
TE€3UPOBAHUE JAYTU A0PTHI C AHACTOMO30M «KOHEII-B-
KOHEII» C HUCXOMSIIEH a0pTOil HEe UMEET TPENMYIIIECTB
repes METOAUKON «IOJTyAyTU» B OTHOIIEHUU ITOJITO-
CPOYHOTO TIPOTHO3a, OHO 0oJiee JUIUTETHHO U TpaBMa-
TUYIHO, HEPEIKO COTMIPOBOXAAETCS HEKOHTPOIMPYEMbBIM
KPOBOTEYEHMEM B 00JTACTH AUCTAIHHOTO aHACTOMO3A.
Takoit 00beM BMeNIATEILCTBA MTOKA3aH B PEAKUX CITY-
Yasx, KOTa pacCIOeHUE CTEHKU a0PThI OTPAHUYEHO ee
BOCXOMSIIIIAM OTIEJIOM U TyTOM.

NMPUMEHEHWME MHOIOBPAHLLUEBOIO MPOTE3A

MHuorob6paHIeBsIii mpote3 Vascutek Siena™ Plexus
4 B XUpypruueckoMm jedeHun 00mbHbIX ¢ AADA ak-
TUBHO TIPUMEHSLICS B KIIMHUKE CEPACUHOU XUPYPTUN
r. MioHcTepa ¢ ssuBapst 2011 mo mapt 2015 1r., 10 TOTO
KaK MBI TIPU TOTaJTbHOM TMPOTE3UPOBAHUY JYTU A0DP-
THI HaYaJld MCIIOJb30BaTh TMOPUAHBIN TIpoTe3. [1pun
AADA 651710 BeITIONHEHO 18 Takux mMIIaHTanui
(puc. 4). TexauKy TOTAIBHOTO TIPOTE3UPOBAHUS TYTH
aOpTHl C TTOMOIIIBIO TAHHOTO TIPOTE3a MBI YK€ TMOJI-
poGHO omnucany B Halllei my6omvkamvu [6]. [Tonaraem,
YTO TIPU MCIIOJIb30BAHMY MHOTOOPAHIIIEBOTO MPOTE3a
CO3MAI0OTCS JIy4IITNe YCIIOBUSI KOHTPOJISI KDOBOTEUEHUS,
YeM TIpU OCTPOBKOBOU TexHUKe. JucTanbHast, Hu3Be-
JIEHHasT B TIPOCBET UCTUHHOTO KaHaja 4acTh MpOTe3a,
YKOpaYuBaeTCs 10 JUIMHBI B 5—6 CM Ha YpOBHE TPETh-
elf pEHTTeHOKOHTPACTHOW METKU Ha «X000Te CIIOHa»
IUIST TIPEIYTIpeXaeHrs] 00pa3oBaHUsI TPOMOOB /UM
Majbrnepdy3uu, KoTopass MOXET MPUBECTH K CIU-
HaJIbHOU wiieMuu. BOpOTHUK TIpOTe3a mompe3aeTcs
O] AMAMETP HUCXOISIIEN aOPThI «HA TJIA30K», U €TO
IUPUHA BapbUPYET B 3aBUCUMOCTHA OT OCOOEHHOCTEM
TEXHUKHU OTIEPUPYIOIIeTo Xxupypra. B HacTositiee BpeMst
MBI UCTIONTb3YEeM 3TY MOAU(UKAIINIO TTPOTE3a B OCHOB-
HOM Y TAalIMEHTOB C TOPAKATbHBIMU aHEBPU3MaMU WJIN
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XPOHMNYCECKHUM pPaCCIOCHMNEM aOpPThI, IAC IMpeEamojaara-
€TCA Ha BTOPOM 3Tall€ IMpoTE3NpPOBAHNEC HUCXOISIIEH
1 abgOMUHATbHOMN A0pPThI OTKPBITBIM CII0OCOOOM.

UCMONb30BAHWE TMBEPUHOIO NPOTE3A (FET)

FET Thoraflex™ Hybrid mist orepaTuBHOTO jieue-
HUS 60JbHBIX ¢ AADA MbI CTaIv pETYJISIPHO UCTTIOJb30-
BaTh ¢ aripelisd 2015 1 o nexa6ps 2018 TT. BRIMOTHUIN
23 Takme MMILTaHTaIK. bojiee akTMBHOE MprMEHEeHNE
sToro mnpote3a npu AADA cTajo BO3MOXHBIM 0j1aro-
napsi TosiBjieHnIo B stHBape 2017 T. yCOBEpPIIECHCTBO-
BaHHOI MOIM(MUKAIINU CO CTEHT-TPadTOM MEHBIIIETO
nuamerpa (24—26 mm).

TexHUKy TOTaIbHOTO IMTPOTE3UPOBAHUSI IYTU a0PThHI
C TTIOMOIIbIO TMOPUAHOTO MPOTE3a MbI IE€TATLHO OIUCA-
JIM B HaImel myonukauu [23]. 3mech clieayeT Bce-TaKu
elle pa3 00paTUTh BHUMaHWE HA TEXHUKY UMITJIaHTalluU
IIpoTe3a B 3aBUCUMOCTH OT ero Momudukamuu. [1pn-
MEHEeHMEe OIHOOpaHIIEeBOTO MpoTe3a MOAU(UKAIIMN
Ante-Flo mpenrmonaraet moammBaHue CYIIpaaopTaIb-
HBIX COCYIOB K IPOTE3Yy C MCII0Jb30BaHUEM OCTPOB-
KOBOI TeXHUKU. OCTpoe pacciIoeHUE MPaKTHICCKHU
BCEr/aa pacIrpoCTpaHsSIeTCsl Ha JIEBYIO TTOAKITIOUMYHYIO
apTepuIo U TpedyeT ee MPOKCUMaIbHOM pe3eKIIUU C MO~
CJIEIYIOIIUM OTAEIbHBIM MOAKIIOUEHUEM COCYIUCTBIM
npore3oM-uHTeprnoHaToM. IlommuBaHue Gpaxuolie-
¢danbHOTro CTBOJIA U JIEBOM OOIIEell COHHOI apTepuu
B hopMe COCYIHUCTOTO OCTPOBKA MOXHO ITPOMU3BOINUTH
OTKPBITO, UTO YBEJIMYMUBAET IJUTEIbHOCTh OCTAHOBKU
JIHUCTAJIbHOTO KPOBOOOpAIIIEHN S, UJIU C KPAEBbIM OTKa-
TUEM MPOoTe3a AYyTY a0OPThI, @ 3TO TEXHUYECKU CIOKHEE
W3-3a PUTUIHOCTH PacIIpaBJIeHHOrO CTeHT-rpadTa
M PacmoyIOXKEHHOU B 9TOM XXe MeCTe OpaHIlY aHTerpas -
Ho#l mepdy3un. B cBsI3UM ¢ 3TUMKU OCOOEHHOCTIMU
TMOpUIHEIIA TpoTe3 B Moaudukanun Ante-Flo MBI mpu-
MEHIUIH TOJIBKO Y IBYX U3 23 TTareHToB. [ MOpUIHBII
mpote3 Bepcun Plexus 4 mMeeT, Ha HAIll B3IJISIA, PSI
TEXHUYECKUX MpeuMylecTB. Ilocie npore3upoBaHus
JIEBOM MOJIKIIYUYHOU apTEPUU COOTBETCTBYIOLIECH
OpaHIlIell U B ciyyae CympaKOpOHApHOTO MPOTE3UpO-
BaHUS BOCXOSIIEH aOpThI ClieyeT CHayajaa HaJIOXKUTh
MPOKCUMAJIbHBII aHACTOMO3 M BO30OHOBUTH MEpPy31I0
cepana. ToabKo mocje 3TOTo MOCiAea0BaTeIbHO CIIN-
BaTh OpaHIIIHU C JIEBOU 00I1Ieil COHHOM apTepueil 1 Tiie-
YeTOoJIOBHBIM CTBOJIOM Ha pa0OOTamoIeM cepaie. DTO
YKOpauyMBaeT BpeMsl KapAWOIJIErnuecKoi OCTaHOBKU
cepllia v MpersITCTBYeT LiepedpaibHON 3MO0JIMY TIpU
CHSITHM 3aKMMa C TIpoTe3a AYTU aOpThI.

Y Bcex 23 mammeHTOB OWCTAIbHBIN aHACTOMO3
¢dopmupoBaIu B 30HE 3. B aKTyalbHOM COTIIaCOBAHHOM
IOKyMeHTe paboueit rpynnbl EBponeiickoil acconua-
LIMM KapauoTopakaabHOW Xxupypruu u EBponeiickoro
OO61mIecTBa COCYIUCTON XMPYPTHUH IO JICUCHUIO 3a00JIe-
BaHU rpyAHOI a0pThl pEKOMEHIOBAHA «[TPOKCUMAJIU -
3alMsT» TUCTAJIBHOTO aHACTOMO3a C 30HBI 3 Ha 30HY 2,
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Puc. 5. UnTpaonepaunorHas doTorpadus aucTanbHoro nporte-
3MPOBaHUA yTW a0pTbl CO CTEHTUPOBAHWUEM HUCXOLMLLEN a0pTbl
npotesoM Thoraflex Hybrid ™ mogudukaumm Plexus 4 (LSA - nesas
nofKYMYHas apTepns)

Puc. 6. BoKoBas peHTreHorpamMMa rpyaHolt Knetku (A) nocne uM-
nnaxTauuv npotesa Thoraflex Hybrid ™ (cTpenka) 1 caruTTanbHag
TopakanbHas KT (B) ¢ nonHbIM TDOMBO3OM fIOXHOI0 NPOCBeTa

YTO 00JIeTYACT HAJIOXEHUE, YKOpAaUYUBaeT BpeMs OCTa-
HOBKM JUCTaJbHOTO KpoBooOpamieHus [24]. OmHako
Ha TIPaKTHUKE MBI HEPEIKO BUINM OOJIBIIINE BTOPUIHBIC
Pa3pBIBEI UHTUMBI B 3TOM 00JIaCTH, YTO OOYCIIOBIICHO,
Ha Halll B3IJISAA, OCOOCHHOCTSIMA aHATOMUYECKOTO
CTPOCHMS TIepeXoaa TUCTATBHOM IYTU B HUCXOISIITYIO
aopTy.

B cayuae perporpanHoit AADA, rae paccioeHue
HE pacIpoCcTpaHsIeTCs POKCMMaIbHee Opaxuonedanrb-
HOTO CTBOJIa, BO3MOXHO BBITIOJTHEHHE ITPOTE3NPOBAHUS
nyru Ha paboraromem cepaue. C LENbI0 MOCTOAHHON
nepdy3nn cepana NUCIob3yeTcs Karetep needle vent
IUIST aHTeTpPagHO KapAMOIIJIeTUM, Yepe3 KOTOPBIN
H3 KapAUOIUIETHIECKOTO KOHTYPA ITOJACTCS OXJIaXKICH-
Hag mo 32—34 °C xpoBb 06beMoM 300—400 Mi1/MUH.
AopTa TIepexXnuMaeTcs IBaXIbl B €€ MPOKCHUMAaTbHOMI
¥ OUCTAJIbHOM YacTsIX, a 3aTeM IIepeceKaeTcs I BbI-
TIOJTHCHUST MAHUITYJISIINI Ha TyTe AOPTHI.

IIpoTe3npoBaHue AYTH aOPTHI ¢ MCITOJIb30BAaHUEM
FET saBnsiercst 3¢ GeKTUBHBIM U Y TTALIUEHTOB C OCTPBIM
pacciioeaueM Tuia B (AADB), Korma pa3pbIiB MHTUMEI
OOJIBIIIOTO pa3Mepa pacioiaraeTcsl HeImoCpeaCTBEHHO
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HenocpeacTtBeHHble pe3ynbraTbl C yacroTon nocneonepauuoHHbIX 0CNIOXXHEHNN B 3aBUCMMOCTM OT TUNA npoTe3npoBaHunga pyru aoptbl

Tabnnuya

Tun npotesnpoBaxus NetanbHocTb PETO / Wncynet /¢ Napannerus MNapes
(30 pHeit) oycp PRIND ropraHu*
n % n % n % n % n %
MpoTesnpoBaxmue aopTbl no Tury hemiarch repair (n=138) 23 16,7 24 174 20 145 4 29 3 22
MpOTE3MpOBaHME yrvt a0PTbI N0 TUMY «KOHEL-B-KOHeL» (n=13) 3 231 3 231 5 385 1 11 2 154
MpoTesnpoBaxme fyrvt aoptbl no Tuny CET (n=18) 3 16,7 2 11 4 222 1 56 3 16,7
MpoTesupoBaxme fyri aoptbl no Tuny FET (n=23) 1 43 4 74 3 130 1 43 4 174
Bcero (n=192) 30 16 33 172 32 16,7 7 3,6 12 6,3
llpumeyanne. CET - ko Y JIbHbIV BAPUAHT ( bopcra; FET - rubpuaHbivi aopranbHeii npores; PETO - peTopakotomus no noBogy kposoreyenns; 0YCP - orcpoyeHHoe

YimBaHne cTepHOTOMHOW parbi; PRIND - nponoHrnpoBaHHbIf 06patuMeii MLIEMUYECKMA Ae@duunT; ™ - Napes 1eB0ro BO3BPATHO0 HEPBA.

o JeBOM MOAKIIOYUYHON apTepueii. B atux ciyua-
sIX 00bIuHO TIpuHSTOE ITpu AADB sHpoBackynsipHoe
BMEIIATEIbCTBO HE MPUHOCUT KEJIAeMOro pe3yJibTa-
Ta. [IpoBOAMTCS AMCTaJbHOE MPOTE3UPOBAHUE AYTU
CO CTEHTUPOBAHHUEM HUCXOASIIEH aopThl, YTO TAKXKeE
BBITIOJTHUMO Ha padoTarIieM cepare (puc. 5).

Ha nHai B3misig, ToTaabHOE MPOTE3UPOBAHUE TYTU
aoptsl npu oMot FET gaBasercs Haubonee apdex-
TUBHOH olepaTuBHOU TexHuKoul npu AADA, BeaeT
K ObICTpOMY TPpOMOO3Y JIOXKHOTO MPOCBETA, CIIOCOOCT-
BYET PEMOJEIUPOBAHUIO TPYIHOW aOpTHI U IIpeayIpe-
XKIEHWUIO pa3BUTHUS JTIOKHO aHEBPU3MBbI U B KOHEUHOM
UTOre YIy4ILIEHUIO OTAAIEHHBIX Pe3yJIbTaToB (puUcC. 6).

MOCNEONEPALMOHHOE BELEHKUE
N OC/TOXXKHEHUS

OCOOEHHOCTHIO MOCJICOINICPAIIMOHHOIO BEACHMS
nanueHToB ¢ AADA sIBsieTCS CUCTEMHOE U3MEHEHUE
reMocTasa, 00yCJIOBJICHHOE HE TOJBKO IJIUTECIHLHBIM
npuMmeHeHueM AWK u runorepmueii, Ho u AeficTBUEM
BBICOKMX 03 aHTHATPETaHTHBIX IIPEITapaToB, KOTOPHIC
IO TIOCTAaHOBKHW OWAaTHO3a BBOMSTCS MAIlMCHTAM IIPU
IMOI03PEHNH Ha OCTPHIIf KOPOHAPHEIN CHUHIPOM, OCHO-
BBIBASICh Ha KIIMHUYECKUX IIpH3HaKaX 3a00JeBaHUSI.
ITosToMy TToamep:xaHe CTaOMIIBHOCTH KPOBOOOpAIIIe-
HUS B paHHEM TIOCJICONEPALIMIOHHOM IIEPHOIE MMECT
IIEPBOCTEIICHHOE 3HAYCHNE, a UMEHHO IIPONOJIKCHIE
KOHTPOJIA IlepeOpabHOM caTypalliid OO0 3KCTyOamu
MMaleHTa, MOAAePKUBAHNE CPEIHETO apTePUAIBHOTO
napnenus (CAl) Ha ypoBHe 60—70 MM pT. CT., 3aMe-
CTUTEJIbHASI Tepalnsl, BKIII0YasT KOMIIOHECHTBI KPOBH.
IIpu pa3BUTHM Ba30ILIETUM IIEPBUIHOE JICUCHUE OCY-
mecTBisieTcst HopanpeHanrnHoM (0,02—0,2 MKr/KT/
MWH) 1 IIpX HEOOXOIMMOCTH BBeICHIEM Ba30IIpeCCHHA
(2—4 ME/q).

boprba ¢ meraboaudyecKuM aluMa030M U pery-
JIIPHBIA ITOYAaCOBOI aHAJIM3 Ta30B KPOBH, BKIIOYAS
KOHTPOJIb KOHIICHTPAIIUM JIaKTaTa, XOTh M OTHOCSITCS
K PYTUHHBIM MEpPOIPUSITUSIM, HO BIUSIOT Ha MCXOX
3a00JIeBaHMS YK€ B paHHEM IIPOCIICOIICPAIITOHHOM ITe-
puone. [ToBeIIIeHNE comepKaHMS JIaKTaTa CBUIETEIIb-

CTBYET 00 UIIIEMUH TKaHU, HaIIpIMEP, BUCIICPATTbHBIX
OPTaHOB WJIN HIDKHUX KOHECYHOCTEH BCIICICTBUE MaJlhb-
nepdys3un. [Ipu pasBUTUHN OJUTYPUHA CBOECBPEMEHHO
Ha3zHa4YaeTCs TeMOIUAIIN3.

B 006s13aHHOCTB Ie3KYPHOTO PEAaHNMMATOJI0Ta BXOIHUT
peryJsipHOE IIPOBEIcHIE TPAaHCTOPAKAIBHOI, a TIpU He-
00XOIMMOCTH U YPECITUINCBOTHOM 3X0Kapauorpaduu,
B MEPBYIO O4Yepenb IS UCKIIIOUCHMS TeMoIleprKapaa
¥ TeMOTOpAaKCca, a TakxKe UIST TMTHAMIIECKOTO KOHTPOJISI
COKPaTUTEIBbHON CITOCOOHOCTH KETyIOUYKOB.

CyiecTBeHHBIM MOMEHTOM SIBIISICTCSI PO MIIAKTH -
Ka OCTpOIl pecmMpaTOpPHONM HEIOCTATOYHOCTH BILUIOTh
IO BEHTWISIIIUY B TIOJIOKEHUU Ha XXUBOTE.

OueHb BaxXHaA CBOCBpPEMEHHAasI OIICHKA HEBPOJIO-
TUYeCKOi CUMIITOMATHKU. [1p1 KIIMHNYeCKUX IIPOsIB-
JICHUSIX ITOPaKeHUS ICHTPaIbHOM HEPBHOM CUCTEMBI
(reHepanm3oBaHHBIC CYOOPOTH IIPU MPOOYXKICHUM)
npoBonutcs nepdysuonHasgs KT ¢ mepebpaibHOM
aHTrorpadueil, B IepByIO oUepenb IJIs MCKITIOUCHUS
KPOBOTEUCHMS, a TAKXKE SMOOJIMI COCYI0B TOJIOBHOTO
Mosra. Eciyn TeXHUYecKrn BO3MOXHO, TO BEITIOIHSICT-
csI SMOOJISKTOMUS M CTCHTUPOBAHUE 1IepeOpaIbHBIX
COCYIOB, KOTOpBIe KIIMHUYECKN 3¢ GEeKTUBHEI B IIEP-
BhIc 4 4Yaca. Y OOJBHBIX ¢ MH(PAPKTOM MO3Ta IIEJIbIO
Tepanuu sBisgoTcs nognepxuBanue CAJl Ha ypoBHe
80—90 MM pT. CT., CHIKEHHE IIEHTPATbHOTO BEHO3HO-
IO TaBJICHUS, YIIydIIeHNe OKCUTEHAIINY 1 TT0Ka3aTelIs
TeMOTOKPpHUTA. AHTUKOATYJISIHS TeIIapuHOM IIPOBO-
IHUTCS B TepalleBTHUCCKUX T03aX. Bpau-peaHmMarosor
HaXOIWTCS B MOCTOSSTHHOM KOHTAKTe ¢ HEHPOXUPYyp-
raMu, OCYIICCTBISCTCS TUHAMUIECKOe HAOIIOACHIE
MaueHTOB IJSI CBOCBPEMEHHOW KIMHUYECKON
W PEHTTCHOJOTHICCKON TMATHOCTUKU HIIEMUUC-
CKOTO OTeKa — JHMCIIOKAIIMU ToJI0BHOro Mo3ra. [lpu
Pa3BUTUM BHYTPUUCPEITHON THIICPTCH3UU CIICIYET
B KpaTYaWIIAi CPOK PEIINTH BOIIPOC O BHIITOJTHEHUH
IeKOMIIPECCUBHOI KpaHHOTOMMUH.

INapamape3 HIDKHUX KOHEYHOCTEH, KaK CIICACTBHE
WIIEeMUY CITMHHOTO MO3Ta, pa3BUBAETCS ITOCIIE MM-
mwranrauyu FET B 0—24%, 0 4eM CBHUIETEILCTBYIOT
JTaHHBIE TUTEPaTyphI [25—27]. DTO OCITOKHEHNE MOXKET
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pa3BUBATHCS CITYCTSI HECKOIBKO THEU MITH JaXKe HeIeTIo
ITOCJIe BMEIIATEILCTBA U TPEOYeT He3aMeIIUTEIbHOMN
IVNATHOCTHKU U Tepanuu. [IpeBeHTUBHOE OPEHUPO-
BaHME CIIMHHOMO3TOBOM XXUIKOCTH MBI HE ITIPOBOIVIM.
OnHako yxXe IIpH MOI03PEHUN Ha UIIIEMHIO CITMHHOTO
MO3Ta IIPOM3BOINTCS ApPeHaX MepeOpOCITMHAIBHOMN
KUIKOCTH Ha CPOK 1o 72 YacoB. O0OsI3aTeILHBIM HC-
cienoBaHueM spisietcss MPT mo3BoHOUHMKA.

MEI IIpoaHaTN3NPOBAJIN HAIII OITHIT XUPYPTHIECKOTO
neyeHust AADA, HaunHag ¢ gaBapsg 2011 r., Korma
B HaIllel IIPAaKTHKE CTAJIN PETYJISIPHO UCITOIb30BATHCS
MHOTOOpaHIIIEBBIC IIPOTE3Hl. 32 3TOT IIEPUOI BpeMEHH
(mo mexabpst mecsma 2018 r. BKIIIOYUTEIHHO) OBLIO
mpoorepupoBano 192 manmenta ¢ AADA. Obmas
30-gHeBHas JIeTaIbHOCTh cocTaBuaa 15,6% (30 u3 192
manreHToB). HermocpeacTBeHHBIE pe3yIBTATHL C 9aCTO-
TOI ITOC/ICONEePAITNOHHBIX OCTIOXKHEHU B 3aBUCUMOCTH
OT METOIVKH IIPOTE3NPOBAHMSI IYTH A0PTHI IIPEICTaBIIC-
HBI B Tabmite. Camast HU3Kasl ITOCIeoITepalliOHHAasI Jie-
TaJTbHOCTb OTMEUCHA Y TTAIIMCHTOB ITOC/IC MMITIAHTALINI
TUOPUIHOTO IIPOTE3a, a camMasi BBICOKAs ITOCIe TIPOTEe3H-
POBaHUS IYTH aOPTHI IT0 METOOUKE «KOHEIl-B-KOHEII».
YacToTa HeHTPaTbHBIX HEBPOJIOTMIECKIX OCIIOKHECHUI
oCTaBaJIach BBICOKOI BO BCeX TpYIIIaX, HO OMATh Xe
3aMETHO BBIIIIE B TPYIIIE ¢ TEXHUKOM ITPOTE3UPOBAHUS
«KOHeI-B-KOHeIl». [ToBpeskmeHMe JIEBOTO BO3BPATHOTO
HepBa 0CTAeTCS CEPhE3HOM ITPOOIIEMOI ITPU TOTATEBHOM
IIPOTE3UPOBAHNM OYTU a0pTHL. [103TOMY psim aBTOpPOB
pekomeHnmyet pukcarnio CET wnu FET B 30He 2 11
IIpeaynpexXaeHus napesa roptanu [28].

ANCMNAHCEPHOE HAB/TIOAEHWUE
ONMEPUPOBAHHbIX MALMUEHTOB

AucrancepHoe HaOMIOOCHNE OIEPUPOBAHHEIX I10
noBony AADA nmanueHToOB IIpeaycMaTpUBaeT UHTEP-
JUCUMIUIMHAPHBINA MOIXOA B NTMArHOCTUKE MO3THUX
OCJIOXHEHHI, KOTOPOE CleAyeT IPOBOINTD B CIICIIHA-
JIM3UPOBAHHBIX CEPACUYHO-COCYANCTHIX IIEHTPAX, MMe-
IOIIMX JOCTATOUHBII OIBIT OTlepalliii Ha IPyIHOM aopTe.
OHO TOJZKHO BKITIOUATh PETYIISIPHO U1 10 OIIpeIe/ICHHOM
cxeMme npoBoauMbie KT i MPT Bcex oTnesioB aOpThl,
9XoKaparorpaduio, a TakKe aleKBaTHOE JICUCHNUE apTe-
pUATBHON TUIIepTeH3NH, TTOCICOTePAIIMOHHBIX KOTHH -
THBHBIX PACCTPOICTB M COMYTCTBYIONINX 3a00JIeBaHMI
C MEJIBIO IIPEeIYIPEeXICHUS WX paHHEH THaTHOCTUKU
MPOKCUMAJIbHBIX U JUCTAILHBIX OCJIOXKHEHUH (puc. 7).
B nipenyioxxeHHOI cxeMe TaKxKe OTOOpaxkeH 0oJiee IIu-
POKMIi, HO B HACTOSIIIIeEe BpeMsI IT0Ka TOJIBKO BHeApsie-
MBI B IIPAKTUKY ITOIXO B AUCITAHCEPHOM HAOTIONCHIH
namueHToB. Takoi moaxod MpeamnojaraeT akTUBHYIO
TaKTUKY B IPOBeACHUN HEeHPpOPHU3NOTIOTHICCKOTO
MOHHMTOPWHTA, OIeHKM KauyecTBa XXMW3HM ITallMCHTA,
TeHETHIECKOTO M MHCTPYMEHTAJILHOTO 00CIeIOBAHMS
€To POJICTBEHHUKOB ITePBOIT CTENIEHU IS OTIpeeIeHUS
YPOBHSI pUCKa pa3BUTHUS Y HUX 3a00JICBAHUSI aOPTHI.
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Cepae4YyHO-cOCYyANUCTbINA LLEHTP
(nonuknnHnka)

KT-/MPT — aHrvorpadwms

® Nepen BbIMMCKOM U3 CTaumMoHapa
e crnycta 3,6 1 12 MmecsueB

® B MOCNEAYIOLLEM EXKEFOAHO

Oxokapgwmorpadwms

® epep BbIMUCKOM U3 cTaumoHapa
e crnycta 3,6 1 12 MmecsueB

® B MOCMEAYIOLLEM E)KErOAHO

KOHTpOsb 1 akTyanusauus MeamKkameHTO3HON
Tepanum

(aHTUrMNepTeH3nBa, caxapo- U XONecTePUHCHM-
Katolme npenapatbl)

Helpodmanonorn4ecknin MOHUTOPUHI

N OLIeHKa Ka4ecTBa XW3HU

(KOHTPONb 3a BOCCTAHOBNEHVEM
NOSTHOLEHHOIrO ON3M4ECKOro

N MEHTANIbHOrO COCTOSIHMA NaumeHTa)
CKPVHUHI pOACTBEHHMKOB MEPBON CTENeHN
e KT-/MPT — aHrmnorpadwms

® sxoKkapamorpadms

® reHeTU4YeCKOoe TeCTUpPOBaHMe

Puc. 7. ANropuT™M AMCNaHCEPHOrO HAbNKOAEHNS ONEpPUPOBaHHbIX
nalneHToB

ZLTIH HaOJIIoAeHUs 3a MalMeHTaMU C HacJeICTBEHHBI-
MU CUMHApOMaMM OTHUCILIa3nNM COCIVUHUTEIbHOM TKAHU
IIp€aHa3Ha4Y€Ha CIICIMaJIM3uMpOBaHHasA KapanuoTepa-
IIEBTUYECCKad aM6y.TIaTO]:)I/IH.

SAKJTHOYEHUE

HakorieHHEI OITBIT, YIIyYIIeHHAS] XUPYPTAIeCcKast
TEXHUKA, JOCTYKCHMS B IMarHOCTUKE M THTCHCUBHOM
Tepaluy B JICYCHNU 3TOTO CJIOXHOTO 3a00JIeBaHUS
aOpTHI TTO3BOJISIOT BEITIOJHATH B HACTOSIIEE BpeMs
Bce 0oJiee OOITUPHBIC TIEPBUIHEBIC PE3CKIINU TPYIHOMN
aopthl. [loHOE TpoTEe3npoBaHNe OYTH A0PTHI, BKITIO-
yast ucroyib3oBaHue rudopuaHoro npore3a FET, Bener
K TpOMOO3y JIOXXHOTO IIPOCBETa, CITOCOOCTBYET pEMO-
JIEIMPOBAHUIO TPYJHOW aOPTHl U MPERYNPEXIACHUIO
pPa3BUTHS JIOXKHOI aHEBPU3MEBI U B KOHCYHOM HTOTE
VIIYYIICHWIO OTHAJICHHBIX pe3yIbTaToB. Takue ooImp-
HBIC TI0 00BEMY PE3eKIIUM TPYTHON aopThI, HAUMHAS
¢ ee KOpHSI, IIeJIecO00pa3Hbl y IMTAITMEHTOB 0€3 TSKEIBIX
COMYTCTBYIOIINX 3a00JIcBaHNI, HAXOIAIINXCS B CTa-
OMJIBHOM COCTOSTHUH, a TAKXKE Y MOJIONBIX MAIlCHTOB,
aKIECHTHPYS YCUINS Ha MPEAYIIPEKICHUN TO3THUX
OCJIOXHEHUM, BIUSIOMINX Ha JOJTOCPOYHBIN ITPOTHO3.
31ech pelamIly0 pojb UTPAIOT OIBIT OIEePHUPYIOIIe-
ro XHpypra ¥ BO3MOXHOCTH CIIEIIHATA3NPOBAHHOTO
KapIMOLIEHTPa B KOMITJIEKCHOM TOAX0J€ K MHANBUIY-
aJlbHOMY JiedeHMI0 namueHTta. [Ipu oTCyTcTBUU 3TUX
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YCIOBHI CIIEMyeT OTPaHUIUTHCS CYIIPpaKOpOHAPHBIM
MIPOTE3UPOBAHNEM BOCXOISIICH aOPTHI B €TI0 KJIACCH-
YeCKOM HCITOTHCHUM C OMHOM eMMHCTBEHHOM IIEIbI0 —
MIPEeIOTBPATUTh TMOCIb ALIMCHTA.

Y OOJBHBIX C OTSTOIIAIOIINME COITYTCTBYIOIIMU
3a00JeBaHUSIMU, a TaKXe Y MOXWJIBIX ITallHeHTOB
crapmie 75 JIeT clieayeT CTPEMUTHCSI K OTPaHUICHHO-
MY 00BEMY PE3CKIMH, MBITAsCh YMEHBIIUTh TPABMY
W COKPAaTHUTh BpeMsS OCTAHOBKU KPOBOOOpAIICHUSI
¥ OTIepAIlNH B LIEJIOM, pelllasi TeM CaMbIM 3a[auy HEIo-
CPEACTBEHHOTO CIIaCCHUS XXKM3HU ITaIllUeHTA.

IIpu sKCTpeManbHBIX CUTYallMsIX, KOTIa MalleHT
ITOCTYIIaeT B KIIMHHUKY B COCTOSSTHUM KOMBI C IIpU3HA-
KaMM TSDKEJIOTO HEBPOJIOTMUECKOTO OCIOKHEHMS, Ma-
HUdecTupyroueit Maabnep@y3ueil OpraHoB OPIOLIHOM
ITOJIOCTH WJIH B YCIIOBUSIX HETIPEPHIBHOM peaHNMAIINH,
11e1eco00pa3HO OTKa3aThbCsl OT HEMEIJEHHOTO orepa-
THUBHOTO BMEIIATEILCTBA. B penKnx cirydasx cradwim-
3alMY TEMOOWHAMMWKH CJIETyeT IIPOBECTH ITOBTOPHYIO
OLIEHKY COCTOSTHUSI TIAlIIEHTa Ha BO3MOXHOCTB XHUPYP-
TUYCCKOTO BMEIIATEIbCTBA.

BaxxHoIt mpenmoChUIKOM IJIsI YCIIEIITHOTO BBITTOIHE -
HUSI OIepallii Ha aopTe B YCIOBUSIX OCTAHOBKHU KPO-
BOOOpAIIIeHMST SIBIISIETCS aHTETpagHOE ITONKITIOUCHIE
aptepuanabHoil TuHun AWK B ripaBy1o IOIKIIIOUMYHYIO

VI TTOOMBIIIEYHYIO apTepuio. DTo obecIednBacT
JIYYITyIo TTep@y3Uio COCYIOB TOJIOBHOTO MO3Ta 4epe3
WCTUHHBIA TIPOCBET II0 CPABHEHUIO C PETPOTPATHBIM
MOIKIIIOYCHNEM B OEIpeHHYIO apTepuio. 3allnTa ro-
JIOBHOTO MO3Ta BO BpeMsI THTIOTEpMHUYECKOIT OCTAHOBKH
KpPOBOOOPAIICHHUS JOCTUTACTCS C TIOMOIIBIO YHU- VTN
omnatepanbHoil ASCP ¢ 00g93aTeTbHBIM KOHTPOJIEM
3G GEeKTUBHOCTH NepdY3UU COCYIOB TOJIOBHOTO MO3Ta
¢ omombio NIRS.

B cuny psiga o6¢cToSTENBHCTB Y OOJMBIIMHCTBA Ma-
nueHToB ¢ AADA B Hacrosiee BpeMsi 00beM BMe-
11aTeIbCTBA BCE €1le OrPAaHUYMBACTCST KIACCUYECKUM
CYIIPaKOPOHAPHBIM ITPOTE3UPOBAHUEM BOCXOISIIICH
a0OpTHI C OTKPHITHIM (DOPMHUPOBAaHUEM OMCTAIBLHOTO
aHaCcTOMO3a.

O0s3aTeTbHOE OTUCIAaHCEPHOE HAOMIOOeHNE OTle-
PHUPOBAHHBIX ITAIIMEHTOB CO CBOCBPEMEHHOM OMAaTHO-
CTHKO TTPOKCUMAJIbHBIX M TUCTATBHBIX OCIOXHCHUIA
TIO3BOJISICT BHITTOJIHUTH ITOBTOPHYIO OIEPAlNIO B ILIA-
HOBOM MOPSAKE U TEM CaMbIM CYIIECTBEHHO CHU3MUTh
PMCK JIETAJIbHOTO MCXOAa, Pa3BUTHUS TSXKEIbIX MOCe-
OIIepaIIOHHBIX OCIOXHCHUIA.

Kongauxm unmepecoé omcymcmeyem.
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A surgical intervention for type A acute aortic dissection is the only effective method of treatment making
it possible to prevent the development of life-threatening complications and to attain clinical recovery of the patient.
Supracoronary replacement of the ascending aorta and the proximal portion of the aortic arch is considered to be
the classical and most commonly used method of an open operative intervention. On the one hand, it is technically
the simplest and shortest operation, and on the other, this surgical technique is often accompanied by long-term
proximal and distal complications, and first of all those caused by a persistent false lumen. The accumulated
surgical experience and contemporary operative techniques, as well as advances of intensive therapy in treatment
of type A acute aortic dissection make it possible to currently perform more extensive primary resections in order
to improve the remote results. Total aortic arch replacement, including the use of the “frozen elephant trunk”
technique leads to fast thrombosis of the false lumen, preventing progression of the disease of the thoracic aorta

and promoting its positive remodelling.

The article describes the perioperative therapeutic policy accepted and pursued in our medical facility, also
presenting the authors’ opinion on the role and place of the “frozen elephant trunk” technique in rendering
medical care for patients with type A acute aortic dissection.

Key words: aortic dissection, cannulation, cerebral protection, prosthetic repair of the ascending portion

and aortic arch, frozen elephant trunk.

INTRODUCTION

Acute aortic dissection type A (AADA) is a lethal
disease in which only an emergency operative
intervention gives surgeons a chance to save
the patient’s life. From the moment of the onset of first
symptoms of the disease, every hour approximately
3% of patients die unless appropriately treated [1].
Despite the experience gained in this area of cardiac
surgery, the early postoperative mortality rate
according to the literature data, remains relatively high,
ranging from 5.3 to 25.7% [2—8]. The most tried-out
classical operative intervention is considered to be
supracoronary prosthetic repair of the ascending aorta
and proximal aortic arch as the simplest and fastest
operation which can emergently be performed by any
actively operating cardiac surgeon [9]. However, this
technique is associated with long-term proximal
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and distal complications, primarily due to a persistent
false lumen [4, 10, 11]. To proximal complications
belong secondary dissection or an aneurysm of the
aortic root, suture incompetence with formation
of a pseudoaneurysm which not uncommonly are
accompanied by severe aortic insufficiency. To distal
complications induced by a functioning false channel
belong formation of a descending aortic aneurysm
or its rupture, as well as organic and/or peripheral
malperfusion. In approximately 70% of patients
after surgical treatment for AADA regardless of the
technique of establishing a distal anastomosis and its
localization, long-term results of examinations
are indicative of the presence of dissection in the
distal aorta and antegrade perfusion of the false
Ilumen [11]. All these complications require a repeat
operative intervention by an open or endovascular
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technique with a high risk of a lethal outcome [12,
13]. According to the findings of F.S. Schoenghoff,
et al., 42% of patients presenting with Marfan
syndrome and previously operated on for AADA,
in the remote period required re-operation on the
descending aorta [14]. Therefore, the policy of a more
radical approach in surgical treatment of AADA, i. e.,
total aortic arch replacement using a hybrid graft
along with stenting of the descending aorta seems
sufficiently substantiated and promising as to the
improved long-term outcomes [15—17]. On the other
hand, the question of how aggressive an approach
in operative treatment of AADA should be has been
discussed for more than one year. The concepts
suggested so far are controversial and not void of an
emotional background, whereas the data of studies
are heterogeneous and complicated for comparison.
A substantial problem is the fact that it is difficult
to carry out prospective randomized studies. Therefore,
the currently existing guidelines, including those
belonging also to class 1 recommendations, rely on the
data reaching only the grade C evidence, i. e. based
on follow up of a limited number of patients, expert
opinions, and standards of treatment [18, 19].

The purpose of the present work is to describe
the perioperative technique of treatment accepted in our
medical facility, as well as the role and place of the
“frozen elephant trunk” technique, or FET, in rendering
care for patients with AADA. In the present article we
did not seek to give either comprehensive coverage of the
problem concerned or answers to all disputable questions,
but we found it necessary to discuss such aspects as
the clinical course and diagnosis of AADA, which may
influence therapeutic decision-making.

GENERAL PRE- AND INTRAOPERATIVE
PREREQUISITES

Patients with AADA die without surgical treatment
predominantly of haemorrhage from a ruptured false
lumen, more often into the pericardial cavity, with
the development of acute tamponade or due to acute
myocardial ischaemia resulting from compression of ostia
of the coronary arteries. Therefore, the sooner we can get
the patient on the operating table, the more chances he
or she will have to survive and the better the operative
and long-term outcomes will be. The strategy of treatment
of a particular patient is primarily influenced by his or
her condition, age, and the severity of comorbidities.
Besides, the scope of the aortic reconstruction to be
performed is also determined by the experience of the
operating surgeon and the equipment of a cardiovascular
centre involved. Interventions on the aorta regarded as
asurgical emergency are performed by not only “aortic’
but also “non-aortic” surgeons. On the one hand,
transportation of a patient with AADA to a more distant
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cardiovascular surgery centre possessing wide experience
in interventions on the thoracic aorta takes a lot of time,
is associated with a high risk for the development
of complications of the disease, and any delay of the
intervention is life-threatening to the patient. On the
other hand, in the majority of centres an average of 25—
30 patients with AADA are operated on annually. This
number is determined by not the surgeons’ experience
but by remoteness of a particular cardiosurgical clinic
from the hospital wherein the patient was diagnosed.
Such a compelled regional principle of emergency
treatment of patients with AADA does not seem
to favour accumulation of sufficient experience “in the
same hands”, and hence hampering both carrying out
prospective randomized trials and working out common
recommendations on the extent of reconstruction of the
thoracic aorta for this acute pathology.

A special group is represented by patients admitted
with signs of an advanced stage of the disease, namely
with clinical manifestations of extensive infarction of the
brain, disseminated ischaemia of abdominal-cavity
organs or in conditions of continuing resuscitation. All
these patients appear to have an extremely unfavourable
prognosis which cannot virtually be altered by an urgent
operative intervention. Still, resuscitated patients
of young age with tamponade of the pericardium
should as an ultima ratio be subjected to subxiphoid
pericardiotomy for decompression of the heart, with
an attempt to attain stabilization of haemodynamics
up to emergency connection of a heart-lung machine
(HLM) via femoral vessels or by means of direct
cannulation of the aorta.

Elderly patients (over 75 years of age) in whom severe
concomitant pathology is not uncommon also belong
to the cohort of patients with a limited prognosis. If
stable haemodynamics, the absence of signs of multiple
organ failure or pathological symptomatology allow
of performing an operative intervention with the HLM,
it should be limited to a minimally invasive and well-tied
method, i. e., supracoronary resection of the ascending
aorta with formation of a distal anastomosis in an open
manner.

In determining the strategy of surgical treatment
of patients with AADA on the background of hereditary
syndromes of connective tissue dysplasia, for example,
Marfan syndrome, Loeys—Dietz syndrome or Ehlers—
Danlos syndrome, the main objective should be not only
to immediately save the patient’s life but also to improve
the long-term prognosis, for these are predominantly
young adults. This is achieved at the expense of more
aggressive operative policy consisting in prosthetic
repair of the aortic root with a valve-containing conduit.
Performing valve-sparing resection in conditions
of an emergency operation and on the background
of significantly altered tissues due to dissection
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is a technically complicated procedure and requires
a great personal experience of the operating surgeon
and does not exclude in the future a possibility of a redo
operation but this time with the use a conduit. A repeat
operation on the aortic root is, as a rule, fraught with
risks and complications. Therefore, in primary operation
it is necessary to sequentially use a technique preventing
late complications. A bicuspid aortic valve should be
considered as a sign of congenital predisposition to aortic
diseases. It assumes a more radical approach during
intervention for AADA, undoubtedly, with due regard
for the patient’s age and accompanying pathology.

The scope of preoperative diagnosis depends upon
stability of the condition of the patient with AADA.
Patients with unstable haemodynamics are referred
immediately to the operating room wherein afterinduction
of narcosis they are subjected to transoesophageal
echocardiography in order to assess myocardial
contractility, the degree of aortic valve insufficiency,
extension of dissection of the wall of the aorta in its
descending portion and if possible revealing secondary
intimal defects. Patients with stable haemodynamics,
if indicated, undergo additional examinations. First
of all, this concerns coronary angiography which
in standard conduction increases the risk of acute
myocardial ischaemia which is associated with direct
catheterization of the aorta. Therefore, patients over
50 years of age and with the presence of risk factors
or a history of ischaemic heart disease (IHD) should
be subjected to multislice CT coronary angiography
(MSCT-CA). This will make it possible to in a timely
manner perform myocardial revascularization within
the framework of the intervention on the aorta in patients
with THD and to avoid haemodynamic complications
while weaning the patient off the heart-lung machine.

Recent trends are clearly towards the use of higher
temperatures in combination with selective uni- or
bilateral antegrade cerebral perfusion (SACP) during
hypothermal circulatory arrest. Deep hypothermia
is characterized by a number of complications associated
with impairment of blood coagulation, renal function,
as well as prolonged phases of cooling and warming
up. Since 2011, we have consistently been performing
in AADA patients moderate hypothermal circulatory
arrest (MHCA) with a body temperature of 28—30 °C
with obligatory control of cerebral regional saturation
of blood with oxygen (rSO,) with the help of near-
infrared spectroscopy (NIRS). First we virtually always
use unilateral SACP with permanent monitoring of rSO,,
but the line for SACP is initially prepared for bilateral
perfusion just in case of a drop of oxygen saturation
by more than 10% (NIRS) during MHCA as compared
with the baseline values. Conversion from unilateral
perfusion to bilateral is carried out by means of direct
cannulation of the left common artery with a retrograde
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cardioplegia delivery catheter. In some cases, bilateral
SACP is used initially in patients with MSCT-revealed
signs of narrowing of the right common carotid artery
due to dissection.

ANAESTHESIOLOGICAL SUPPORT

Anaesthesiological support during an emergency
intervention on the thoracic aorta is carried out
according to the conventional scheme of induction
of narcosis in heart surgery. Invasive measurement
of arterial pressure is performed simultaneously in the left
radial and left femoral arteries for comparative control
of distal perfusion after prosthetic repair of the thoracic
aorta. The right subclavian and femoral arteries, as well
as femoral vein are left free in case of extracorporeal
connection of the HLM. Endotracheal intubation
is followed by inserting a transducer of transoesophageal
echocardiography for diagnosis of aortic insufficiency,
haemopericardium, perioperative dynamic assessment
of the function of the chambers and valves of the heart,
primarily of the aortic valve.

Prevention of excessive blood loss in the early
postoperative period is an important component
of anaesthesiological support. Prior to intervention,
the patient is given fibrinolysis inhibitor — tranexamic
acid (TXA (Cyklokapron®)) at a dose of 30 mg/kg
body weight as short perfusion, then uninterruptedly
during the intervention at a dose of 4 mg/kg/h.
In renal insufficiency the dose is reduced to 2 mg/
kg/h. For patients receiving haemodialysis, a bolus dose
of 1000 mg is introduced directly into the HLM.

For optimal assessment of the blood coagulation
system condition at the moment of weaning the patient
off the HLM the final diagnosis is made with the use
of thromboelastography simultaneously with activated
clotting time (ACT) control after administration
of protamine sulphate. Blood platelet activity is optimized
by Desmopressin (Minirin®) given at a dose of 0.4 ug/
kg body weight of the patient in the form of short
infusion, as well as 1000—5000 IU prothrombin complex
concentrate (PPSB or Cofact®), fibrinogen (2—4 g). If
indicated, we perform transfusion of fresh-frozen plasma,
thrombocytic and erythrocytic (Hb<8 g/dl) mass.

OPERATIVE TECHNIQUE

CANNULATION FOR EXTRACORPOREAL
CIRCULATION
Success of an emergency intervention on the aorta
largely depends on the method of connecting the arterial
line of the HLM, which may be performed extra- or
intrathoracally — antegrade connection to the right
subclavian artery, retrograde connection to the femoral
artery or direct cannulation of the dissected aorta.
Other methods of connecting the arterial line include
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Fig. 1. Schematic representation of extracorporeal antegrade
connection of arterial cannula by means of direct insertion of the
cannula into the arterial lumen [A) or with the help of a vascular
graft (B)
cannulation of the left ventricle via its apex or even left
atrium, which was recommended by A. Rahimi-Barfeh,
et al. This option should be considered as an exclusion
wherein insertion of the cannula into the cavities
of the left heart makes obligatory deep hypothermia
with a body temperature of 18—20 °C and may induce,
in our opinion, overextension of the left ventricle
and overfilling of the lesser circulation [20]. Cannulation
of the brachiocephalic trunk which is often involved
in acute dissection of the aortic wall has no advantages
over direct cannulation of the aorta, and, as we believe,
bears more risks associated with impaired perfusion
of the right half of the brain. We do not use in our practice
cannulation of the carotid artery, which envisages
simultaneous connection of the HLM to the femoral
artery [21]. The limitations for using this methodology
include frequent arteriosclerosis and ipsilateral cerebral
hyperperfusion. Extrathoracic antegrade connection
may be performed by means of direct insertion of the
cannula into the arterial lumen or with the help
of a vascular graft (Fig. 1). We prefer direct cannulation
ofthe right subclavian and axillary arteries rarely involved
in aortic dissection. The cannula’s size should be not
less than 18 Fr. We perform connection of the arterial
line with the use of a vascular graft in a small diameter
of the artery or in patients with acute myocardial
ischaemia, who have high probability of the development
of postoperative acute heart failure, thus necessitating
the use of extracorporeal life support (ECLS).
Connection to the femoral artery has clear advantages:
the approach is fast and simple, the cross-section
of the vessel is sufficiently large, thus rendering this
method the most suitable for patients with unstable
haemodynamics. However, there are significant
disadvantages — high risk of cerebral embolism due
to retrograde blood flow, organ malperfusion (including
the brain) as a result of predominant blood flow through
the false lumen. In the postoperative period not

uncommonly encountered are local wound infection,
Ilymphedema and lymphorrhoea, more often in patients
with emergency connection of the HLM.

Direct cannulation of the aorta should be performed
in the area of the inner curvature of the aortic arch
distally wherein the tissue of the aortic wall is denser
and, according to our observations, less frequently
is involved by dissection, which, probably, is conditioned
by obliteration of the Botallo’s duct. Transoesophageal
echocardiography is used to identify the true lumen
of the descending aorta into which according to the
Seldinger technique first a guidewire is inserted followed
by inserting an arterial cannula. Correctly performed
direct cannulation of the dissected aorta is reliable,
ensuring adequate antegrade blood flow, making
it possible to avoid additional incisions, and has been
acknowledged as the only possible technique in patients
with acute dissection of peripheral vessels. One of the
options of such method is open cannulation of the aorta
wherein the ascending aorta is taken into a tourniquet
and transected, with the patient exsanguinated
through a venous cannula and in the Trendelenburg
position. Under visual control a straight arterial
cannula is inserted directly into the true lumen of the
aorta. The HLM is switched on simultaneously with
thorough deaeration and the tourniquet tightened.
Such a technique of central cannulation should be
performed in exceptional cases in patients with unstable
haemodynamics and involvement of peripheral arteries
into dissection. The technique of arterial cannulation
(Penza catheterization) through the ostium of the left
subclavian artery (LSA) proposed by E. Rosseikin,
et al. envisages an extended to the neck approach,
control of the cannula position in the true lumen
of the descending aorta by means of transoesophageal
echocardiography, like in case of direct cannulation
of the aorta [22]. However, the LSA is often involved
into dissection or has such peculiarities of the anatomical
structure that make it unsuitable for connection of the
HLM, which is mentioned by the authors in their work.

In general, the choice of the optimal arterial
cannulation proportionately depends on the patient’s
condition, peculiarities of his or her anatomy, and the
surgeon’s experience. In conditions of performing
resuscitation there is no possibility to carry out
a time-consuming and technically difficult approach
for cannulation. On the other hand, in tamponade of the
pericardium or suspicion for occult perforation of the
aorta it is feasible to perform extracorporeal connection
ofthe HLM. In patients with stable haemodynamics it is
necessary to use extrathoracic antegrade connection
of the arterial line of the HLM to the right subclavian or
axillary artery. This ensures better perfusion of cerebral
vessels through the true lumen as compared with
retrograde connection to the femoral vein, simplifying
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SACP and making it safer during hypothermic
circulatory arrest, providing more “technical” freedom
in prosthetic repair of the aortic arch.

TECHNIQUE OF CLASSICAL PROSTHETIC
REPAIR OF THE ASCENDING AORTA

Supracoronary reconstruction of the ascending
aorta with formation of a distal anastomosis by an
open technique is currently the key element in surgery
of AADA and has extensively been described in scientific
literature, with the obligatory condition being considered
open formation of a distal anastomosis according to the
hemiarch technique. In so doing, the resection of the
internal curvature of the aortic arch along the oblique
line requires cutting out of a «tongue» measuring in width
Y circumference of the tubular prosthesis (Fig. 2).

The possibility to spare the aortic root depends
on several circumstances. If the aortic wall dissection
involves only the non-coronary sinus and a portion of the
right coronary sinus (and this is the most frequently
encountered finding in AADA) and there is no aneurysmal
dilatation of the sinuses of Valsalva, the performance
of supracoronary resection of the aorta is feasible.
Insufficiency of the aortic valve is present virtually in all
patients and is conditioned by commissural detachment.
Removal of insufficiency and restoration of the integrity
of the aortic root wall are achieved by resuspension
of commissures with U-shaped transaortic sutures on felt
pledgets, as well as by application of the two-component
BioGlue® Surgical Adhesive (Cryolife, Inc.). Applying
the anastomosis is preceded by periaortally fixing a felt
strip with a mattress suture in order to enhance hermetic
sealing. Another variant may consist in excision of the
non-coronary sinus with cutting out of a «tongue» in the
Dacron prosthesis which is sewn to the aortic ring. Such
a technique of forming a proximal anastomosis is also
referred to as “partial modification of the Yacoub
procedure” (Fig. 3). In case of a combination of aortic
wall dissection with degenerative alterations in the aortic
valve and dilatation of the sinuses of Valsalva, prosthetic
repair of the aortic root should be performed using
a mechanical or biological valve-containing conduit.
It should be taken into consideration that permanent
administration of anticoagulants prevents thrombosis
of the false lumen. In our clinic biological conduits are
implanted to patients over 60 years of age.

A disadvantage of the classical method is persistent
perfusion of the false lumen both retrogradely through
secondary ruptures of the intima of the descending
and abdominal aorta, and antegradely in the postoperative
period through defects in the area of sutures of the distal
anastomosis. This technique of treatment for AADA
makes it possible to directly prevent the lethal outcome
of the disease, but it does not protect the patient from
subsequent aneurysmatic transformation of the aorta,
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Fig. 2. Schematic representation of supracoronary prosthetic repair
of the aorta with formation of the distal anastomosis by an open
method according to the hemiarch technique

Fig. 3. Intraoperative photograph of the technique of formation
of a proximal anastomosis with cutting out a “tongue” in a Dacron
graft (arrow)

i. e., the development in remote terms of a new disease
which is not less dangerous for the patient’s life.

TECHNIQUE OF TOTAL AORTIC ARCH REPLACEMENT
The technique of total prosthetic repair of the aortic
arch supposes dissection of the supraaortic vessels along
sufficient length for carrying out SACP and creation
of anastomoses with the respective branch of the graft.
We do not resort to transection of the left innominate
vein in order to simplify the approach to the aortic arch
branches. “Skeletonization” of the left innominate vein
all along its length contributes to sufficient mobilization
of the vessel.
The modern technique of total prosthetic repair
of the aortic arch envisages the obligatory use of the
“elephant trunk” procedure both it its classical variant
of the Borst operation (conventional elephant trunk, or
CET) and with the use of a hybrid graft for simultaneous
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Fig. 4. Intraoperative photograph of prosthetic repair using
the Vascutek Siena™ Plexus 4 multi-branched graft with additional
shunting of the left internal thoracic artery in situ to the anterior
interventricular branch (arrow)

stenting of the proximal portion of the descending aorta
(FET). Both cases envisage a second endovascular stage,
less often — an open intervention. Total prosthetic repair
of the aortic arch with an end-to-end anastomosis with
the descending aorta has no advantages over the hemiarch
technique in relation to long-term prognosis, it takes
longer time and is more traumatic, not uncommonly
accompanied by uncontrolled haemorrhage in the area
of the distal anastomosis. Such scope of the intervention
is indicated in rare cases when dissection of the aortic
wall is limited by the aortic ascending portion and the
arch.

USE OF A MULTIPLE-BRANCHED GRAFT

The Vascutek Siena™ Plexus 4 multi-branched
graft for surgical treatment of patients with AADA
was actively used in the Clinic of Cardiac Surgery
of Munster from January 2011 to March 2015 before
we began to use a hybrid graft in total aortic arch
replacement, with 18 such implantations performed
for AADA (Fig. 4). The technique of total aortic arch
replacement with the help of this graft was described
in detail in our previous publication [6]. We believe that
using a multi-branched graft creates better conditions
to control haemorrhage versus the island technique.
The distal, inserted into the lumen of the true channel
part of the graft is shortened to a length of 5—6 cm at the
level of the third radiopaque marker on the “elephant
trunk” in order to prevent thrombus formation and/
or malperfusion which may lead to spinal ischaemia.
The collar of the graft is cut for the diameter of the
descending aorta by eye and its width varies depending

on peculiarities of the technique of the operating surgeon.
Currently, we use this modification of the graft mainly
in patients with thoracic aneurysms or chronic aortic
dissection, with the second stage envisaging open
prosthetic repair of the descending and abdominal aorta.

USE OF A HYBRID GRAFT (FET)

We began to regularly use the Thoraflex™ Hybrid
FET for operative treatment of patients with AADA since
April 2015 and till December 2018 performed a total
of 23 such implantations. More active use of the graft
for AADA became possible owing to the appearance
inJanuary 2017 of an improved modification with a stent
graft of a smaller diameter (24—26 mm).

The technique of total aortic arch replacement
using the hybrid graft was described in detail in our
publication [23]. Herein, we would like to once again
draw attention to the technique of implantation
depending on its modification. The use of a single-
branched graft of the Ante-Flo modification envisages
sewing the supraaortic vessels to the graft using the island
technique. Acute dissection virtually always extends
to the left subclavian artery and requires proximal
resection followed by separate connection with a vascular
graft-interponate. Sewing the brachiocephalic trunk
and left common carotid artery in the form of a vascular
island may be performed in an open fashion, which
increases the duration of distal circulatory arrest, or
with marginal pooling aside of the aortic arch graft, but
this is technically more difficult due to rigidity of the
straightened stent graft and antegrade perfusion of the
branch located in the same place. Because of these
peculiarities a hybrid graft in the Ante-Flo modification
was used only in two of the 23 patients. The Plexus
4 version hybrid graft has, in our opinion, a series
of technical advantages. After prosthetic repair of the
left subclavian artery with the respective branch and in
case of supracoronary replacement of the ascending aorta
it is necessary first to establish a proximal anastomosis
and renew perfusion of the heart, and only then
to sequentially sew the branches to the left common
carotid artery and brachiocephalic trunk in an off-pump
procedure. This shortens the time of cardioplegic cardiac
arrest and prevents cerebral embolism, once the clamp
is removed from the aortic arch graft.

In all 23 patients, the distal anastomosis was
formed in zone 3. A companion document of the 2018
European Association for Cardio-Thoracic Surgery
and the European Society for Vascular Surgery expert
consensus document addressing current options
and recommendations for the treatment of thoracic
aortic pathologies involving the aortic arch suggests
“proximalization” of the distal anastomosis from zone
3 to zone 2, which facilitates placement and shortens
the time of distal circulatory arrest [24]. However,
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in practice we often encounter secondary intimal
ruptures in this area, which is conditioned, in our
opinion, by peculiarities of the anatomical structure
of the transition of the distal arch to the descending aorta.

In case of retrograde AADA where the dissection does
not propagate proximally to the brachiocephalic trunk,
it is possible to perform aortic prosthetic repair as an
off-pump procedure. Permanent perfusion of the heart
is provided by a needle vent catheter used for antegrade
perfusion, through which from the cardioplegic
circuit is fed cooled to 32—34 °C blood in the amount
0f 300—400 ml/min. The aorta is double-clamped in its
proximal and distal portions and then transected in order
to perform manipulations on the aortic arch.

Aortic arch prosthetic repair using a FET is also
effective in patients with acute aortic dissection type
B (AADB) when a large-sized intimal tear is located
directly beneath the left subclavian artery. In such cases
commonly adopted in AADB endovascular intervention
does not yield the desired result, hence requiring
distal prosthetic repair of the arch with stenting of the
descending aorta, which is also feasible on the beating
heart (Fig. 5).

In our opinion, total aortic arch replacement
with the help of FET is the most effective operative
technique for AADA, leading to rapid thrombosis
of the false lumen, promoting remodelling of the
thoracic aorta and prevention from the development
of a pseudoaneurysm and eventually improvement of the
remote results (Fig. 6).

POSTOPERATIVE MANAGEMENT
AND COMPLICATIONS

A peculiarity of the postoperative management
of patients with AADA is a systemic alteration
of haemostasis, conditioned by not only prolonged use
of the HLM and hypothermia but also the effect of high
doses of antiaggregant agents which prior to making
the diagnosis are administered to patients when suspected
as having acute coronary syndrome, based on the clinical
signs of the disease. Therefore, maintaining stability
of blood circulation in the early postoperative period
is of paramount importance, namely continuation of the
control of cerebral saturation until extubation of the
patient, maintaining the mean arterial pressure (MAP)
at 60—70 mm Hg, replacement therapy including blood
components. Once vasoplegia occurs, primary treatment
is performed with Noradrenaline (0.02—0.2 pg/kg/min)
and, if necessary, by administration of Vasopressin (2—4
1U/h).

Metabolic acidosis control and regular hourly
analysis of blood gases, including lactate concentration
monitoring, although belong to conventional measures
but influence the outcome of the disease as soon as
in the early postoperative period. An increased lactate
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Fig. 5. Intraoperative photograph of distal prosthetic repair
of the aortic arch with stenting of the descending aorta using

the Thoraflex Hybrid™ graft in Plexus 4 modification (LSA - left
subclavian artery)

Fig. 6. Lateral chest X-ray image (A) after implantation of the
Thoraflex Hybrid™ graft and sagittal thoracic CT (B), showing
complete thrombosis of the false lumen

content is suggestive of anaemia of tissues, for example,
of visceral organs or lower limbs due to malperfusion.
Once oliguria develops, haemodialysis should be
initiated in a timely manner.

The responsibilities of the attending resuscitator
include regular transthoracic and, if necessary, also
transoesophageal echocardiography, primarily to rule
out haemopericardium and haemothorax, as well as
for dynamic control of ventricular contractility.

A significant point is prevention of acute respiratory
insufficiency up to ventilation in the prone position.

It is very important to timely assess neurological
symptomatology. Patients with clinical manifestations
of the lesion of the central nervous system (generalised
convulsions at awakening) are subjected to perfusion
CT with cerebral angiography first of all to exclude
haemorrhage, as well as embolisms of cerebral
vessels. If technically possible, this should be
followed by embolectomy and stenting of cerebral
vessels, which is clinically effective if performed
within the first 4 hours. In patients with cerebral
infarction, therapy is aimed at maintaining MAP
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Immediate outcomes and frequency of postoperative complications depending on the type of aortic arch reconstruction e

Reconstruction type 30-day RETO / DSC Stroke / Paraplegia Laryngeal

mortality PRIND paresis *

n % n % n % n % n %
Hemiarch repair of the aorta (n=138) 23 16.7 24 174 20 14.5 4 29 3 2.2
End-to-end aortic arch reconstruction (n=13) 3 231 3 231 5 385 1 77 2 154
Aortic arch replacement using the CET technique (n=18) 3 16.7 2 11 4 222 1 56 3 16.7
Aortic arch replacement using the FET technique (n=23) 1 43 4 174 3 13.0 1 43 4 174
Total (n=192) 30 15.6 33 172 32 16.7 7 3.6 12 6.3
Note: CET - conventional elephant trunk [Borst's technique); FET - frozen elephant trunk [hybrid aortic graft): RETO - rethoracotomy for haemorrhage; DSC - delayed sternal
closure; PRIND - prolonged reversible ischaemic neurological deficit; * - paresis of the left recurrent nerve.

at 80—90 mm Hg, decreasing central venous
pressure, improving oxygenation and the value
of haematocrit. Anticoagulation with heparin
is carried out in therapeutic doses. The resuscitator
isin constant contact with neurosurgeons, performing
dynamic monitoring of patients for timely clinical
and roentgenological diagnosis of ischaemic stroke —
dislocation of the brain. Once intracranial hypertension
develops it should immediately be followed by deciding
upon performing decompression craniotomy.

Paraparesis of lower limbs resulting from ischaemia
of the spinal cord develops after FET implantation
in 0—24%, as evidenced by the literature reports
[25—27]. This complication may develop several days
or even a week after the intervention and requires
immediate diagnosis and treatment. Preventive drainage
of cerebrospinal fluid is not carried out by us. However,
even in suspicion for ischaemia of the spinal cord we
perform drainage of cerebrospinal fluid during up to 72
hours. An obligatory examination is MRI of the spinal
column.

We analysed own experience in surgical treatment
of AADA starting form January 2011 when in our
practice we began to regularly use multi-branched grafts.
Over this period of time (till December 2018 inclusive)
we operated on a total of 129 patients presenting with
AADA. The overall 30-day mortality rate amounted
to 15.6% (30 of the 192 patients). The immediate
results and the frequency of postoperative complications
depending on the technique of aortic arch reconstruction
are shown in the Table below. The lowest postoperative
lethality was noted in patients after implantation of the
hybrid graft, and the highest one after prosthetic repair
ofthe aortic arch according to the end-to-end technique.
The frequency of central neurological complications
remained high in all groups but again higher in the
group of the end-to-end technique. Damage to the
left recurrent nerve still remains a serious problem
in total aortic arch replacement. Therefore, some
authors recommend fixation of CET or FET in zone 2
for prevention of pharyngeal paresis [28].

POSTOPERATIVE DISPENSARY FOLLOW-UP

Dispensary follow up of patients operated on for
AADA envisages an interdisciplinary approach
in diagnosis of long-term postoperative complications,
which should be carried out in specialized cardiovascular
centres possessing sufficient experience in operations
on the thoracic aorta. It should include regularly
performed and appropriately scheduled CT or MRI
of all portions of the aorta, echocardiography, as
well as adequate treatment of arterial hypertension,
postoperative cognitive impairments and accompanying
diseases with the aim of prevention or early diagnosis
of proximal and distal complications (Fig. 7).
The proposed scheme also depicts a wider but currently
only still being implemented into clinical practice
approach to dispensary follow up of patients. Such
an approach envisages an active policy while carrying
out neurophysiological monitoring, assessment
of quality of life of the patient, genetic and instrumental
examination of his or her relatives of first degree in order
to evaluate the level of the risk for the development
of aortic disease. Patients with hereditary syndromes
of connective tissue dysplasia should be followed up
at a specialized cardiotherapeutic ambulatory clinic.

CONCLUSION

The accumulated experience, improved surgical
technique, advances in diagnosis and intensive therapy
in treatment of this complicated disease of the aorta
make it possible to currently perform increasingly
more extensive primary resections of the thoracic aorta.
Total aortic arch reconstruction, including the use
of a FET hybrid graft leads to thrombosis of the false
lumen, promoting remodelling of the thoracic aorta
and prevention of the development of a pseudoaneurysm
and eventually the improvement of the remote
outcomes. Such extended resections of the thoracic
aorta, beginning form its root, are feasible in patients
without severe accompanying diseases, being in a stable
condition, as well as in young adults, focusing the efforts
on prevention of late complications influencing the long-
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term prognosis. Herein the decisive role appears to be
played by the operating surgeon’s experience and skills,
as well as capabilities of a referral cardiological centre
in comprehensive approach to individual treatment
of the patient. In the absence of these conditions it is
necessary to confine to supracoronary prosthetic repair
of the ascending aorta in its classical performance for the
sole purpose of preventing the patient’s death.

In patients with aggravating concomitant diseases,
as well as in elderly and aged patients over 75 years we
should seek to the a limited extent of resection, trying
to diminish the injury and to shorten the duration
of circulatory arrest and the operation as a whole,
thereby accomplishing the mission of directly preserving
the patient’s life.

In emergency situations when the patient is admitted
to the clinic in the condition of a coma with signs
of a severe neurological complication manifesting itself
by malperfusion of abdominal organs or in conditions
of continuous resuscitation it is advisable to abstain
from immediate operative intervention. In rare cases
of stabilization of haemodynamics it is necessary
to perform repeat assessment of the patient’s state
for a possibility of surgical intervention.

An important prerequisite for successfully performing
the operation on the aorta in conditions of circulatory
arrest is antegrade connection of the arterial line of the
HLM to the right subclavian or maxillary artery. This
provides better perfusion of cerebral vessels through
the true lumen as compared with the retrograde
connection to the femoral artery. Cerebral protection
during hypothermic circulatory arrest is achieved with
the help of uni- or bilateral ASCP with compulsory
control of efficacy of cerebral perfusion of vessels of the
brain with the help of NIRS.

Currently, due to a number of circumstances in the
majority of AADA patients the scope of the intervention
isstill confined to the classical supracoronary replacement
of the ascending aorta along with open formation
of a distal anastomosis.

Obligatory postoperative dispensary follow up with
timely diagnosis of proximal and distal complications
makes it possible to perform a redo operation in an
elective manner and thereby to dramatically reduce
the risk of a lethal outcome, as well as the development
of severe postoperative complications.
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