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NMPOTE3UPAHE HA Bb3XOOALWATA AOPTA U AOPTHA AbIA NoO METOAA
FROZEN ELEPHANT TRUNK: MbPBOHAYAIEH OINUT
B ACIBADEM CITY CLINIC YMBAI BUTOLLA

A. Kenuyee, C. Kazakoe, M. Napanoea
Adxubadem Cumu KnuHuk YMBAJT Bumowa — Cocpus

FROZEN ELEPHANT TRUNK PROCEDURE WITH E-VITA OPEN NEO:
INITIAL EXPERIENCE AT ACIBADEM CITY CLINIC HOSPITAL VITOSHA

A. Keltchev, S. Kazakov, M. Garalova
Acibadem City Clinic UMBAL Vitosha - Sofia

Pe3stome. BuBeaeHue: OBLWMpHNTE NATOMOMMYHN U3MEHEHWS! HA aOpTHAaTa [bra W MPOKCMManHaTa HU3XoasLa rpbaHa aopTa Tpa-
AVLMOHHO M3KCKBAT MHOTOETaneH XmpyprudeH noaxod. Texuukata Frozen Elephant Trunk (FET) nossonsiBa egHoeTanHa
TOTarHa 3amMsiHa Ha aopTHaTa bra ¢ aHTEPOrpafHO MMNMAHTUPaHEe Ha CTEHT-TPadiT B HU3XOAsLLATa aopTa, OCUrypsiBaiku
pafvKkanHa KOpeKLMs Ha NaTonorusTa U Bb3MOXHOCT 3a NocrneaBally eHaoBackynapH MHTEPBEHLMK NpU HEOBXOAMMOCT.
XubpuaHata cbaosa npotesa E-vita Open NEO BkntouBa KOHCTPYKTUBHM NOJOOPEHMS, KOUTO YNECHABaT UMNMaHTauuaTa,
CKbCSBAT MCXEMUYHOTO BpEME W HamansiBaT pucka OT HEBPONoriyHW ycnoxHeHus. Lien: [la ce npegcrasu nbpeoHavar-
HWAT KIMHYEH onuT ¢ TexHukaTa FET u npotesata E-vita Open NEO B Acibadem City Clinic YMBAIN Butowwa, ¢ oueHka Ha
npunoXmmocTTa, 6e3onacHocTTa u paHHuTe pesyntatu. Matepuan n metoau: B npeacraBeHata cepust KIMHUYHN cryvan
Ca BKITOYEHMW YeTUpUMa NaLMeHTH, MOLMOKEHN Ha NNaHoBa XMPYPruiHa MHTEPBEHLMS N0 MOBOZ KOMMMEKCHa NaTonorus Ha
rpbaHaTa aopTa (AereHepaTvBHU aHEBPU3MM U XPOHUYHI NOCTAUCEKLMOHHI aHeBpU3MK). /3BbpLieHa e ToTarnHa 3amsHa
Ha Bb3X0AsLLaTa aopTa v aopTHaTa abra ype3 FET ¢ umnnanTaums Ha npotesa E-vita Open NEO. Onepauumte ca npose-
[EHV Ype3 CpeamHHa CTEPHOTOMMS, B YCTIOBUSTA HA EKCTPaKOpnoparnHo KpbBOoOpaLLeHre, XUMOTEPMIYEH LIMPKyNaTopeH
apECT W CenekTUBHa aHTerpagHa Lepebpanta nepdyanst. TpudypkaLyoHHK Unn pasknoHeH rpadptose bsixa n3bmparm cb-
0bpasHo aHaToMKsiTa Ha aopTHaTa gbra. Peayntaru: IMpu Bcuykv naumeHTy e otyeteHa 100% npexussiemocT 6es BbTpe-
BOMHNYHA CMBPTHOCT, MO3bYEH UHCYNT UMK CNMHANHA Ucxemust. TTpOABbMKUTENHOCTTA Ha LMPKYNaTOpHISt apecT Bapupa
mexay 45 1 60 min. CnegonepatueHo nposeaeHata obpasHa auarHocTuka NoTBbPAM NpaBUHa MO3NLMS Ha CTEHT-rpadTa,
MPOXOAMMOCT Ha CynpaaopTHUTE KIOHOBE W GnaronpusiTHO aopTHO PeMOAENMpaHe, BKIUMTENHO Tpombo3a Ha hanium-
BMS NYMEH NPU NaUMeHTUTe C Aucekauus. MMnnaHTupaHata npotesa no3sonsea NpeLyusHo AUCTaNnHO MO3WLMOHMpaHe U
yrecHsIBa PEKOHCTPYKLUMSTA Ha aopTHaTa Obra, 6e3 perucTpupaHi NpoTE3HOCBbP3aHN YCNoXHeHNs. 3aknioueHue: Mpu-
noxeHneTo Ha TexHukata Frozen Elephant Trunk ¢ npotesa E-vita Open NEO e ocbluecTBumo 1 be3onacHo B ycrosusiTa
Ha fo6pe (hyHKLUMOHMpALL, LIeHTbP 3a aopTHa Xupyprusi. EQHOeTanHUST nogxo4 ocurypsisa MbiiHa aHaTOMUYHA KOPEeKLmS,
enMMIHIPa HeoBXOAMMOCTTa OT MHOTOETaMNHO fieYeHe U NoANoMara paHHOTO a0pTHO peMoaenupaxe. MomnyyeHnTe paHHu
pesynTaTi CbOTBETCTBAT Ha Ny6rvKyBaHNTE MeXAYHapPOaHU AaHHW 1 NOAKPENST yTBbpxAaBaHeTo Ha FET kato cTaHgap-
TEH XVPYprieH MeTog, npy obLIMpHa NaTonorvst Ha rpbaHaTa aopra.

KnioyoBu gymu: Frozen Elephant Trunk, 3abonsisaHns Ha aopTata, aopTHW aHeBpuamm, E-vita Open NEO npotesa

Anpec

3a kopecnoHaeHumus:  [1-p Mapus apanosa, e-mail: mariya.garalova@acibademcityclinic.bg

Abstract. Background: Extensive aortic arch and proximal descending aortic pathologies traditionally require multi-stage repair. The
Frozen Elephant Trunk (FET) technique allows one-stage ascending aorta and total arch replacement with antegrade stent-
graft deployment, enabling complete repair and a platform for future endovascular interventions. The E-vita Open NEO hybrid
prosthesis incorporates design improvements that facilitate deployment, shorten ischemic times, and reduce the risk of neu-
rological complications. Objective: The main objective of this case series is to present the initial experience with FET using
the E-vita Open NEO graft at Acibadem City Clinic Hospital Vitosha, illustrating feasibility, safety, and early outcomes.

This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.
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Methods: Four elective patients with complex thoracic aortic disease (degenerative aneurysms and chronic post-dissec-
tion aneurysms) underwent ascending aorta and total arch replacement with FET using the E-vita Open NEO prosthesis.
Procedures were performed via median sternotomy with cardiopulmonary bypass, hypothermic circulatory arrest, and
selective antegrade cerebral perfusion. Trifurcated or branched grafts were selected according to arch anatomy. Results:
All patients survived with no in-hospital mortality, stroke, or spinal cord injury. Circulatory arrest times ranged 45-60 min-
utes. Postoperative imaging confirmed correct stent deployment, patent arch branches, and favorable aortic remodeling,
including false lumen thrombosis in dissection cases. The device facilitated precise distal deployment and simplified arch
reconstruction without graft-related complications. Conclusions: FET with the E-vita Open NEO is feasible and safe in
a newly established aortic program. One-stage repair achieved complete anatomical correction, avoided staged proce-
dures, and promoted early aortic remodeling. Early outcomes are consistent with international experience, supporting FET
as a standard approach for extensive thoracic aortic disease.
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BbBEOQEHME

3abonsBaHnsiTa Ha aopTHaTa Abra U HM3Xo4sLaTa
aopTa ca CEPUO3HO XMPYPrMYHO NPEean3BUKaTENCTBO, KOW-
TO B MWHAMOTO Ca M3UCKBANM MHOroOETanHM onepaTyBHU
nHTepBeHuun. TexHnkata Frozen Elephant Trunk (FET) e
CbLUECTBEHa NPOMsiHa B Noaxoda 3a JIeYEHNETO Ha Te3un
CNOXHW crnyvyan. BueeaeHa 3a nbpeu NbT oT Kato un cbTp.
B cpepgata Ha 90-te rognHn Ha XX Bek, FET e egHoeTa-
MeH MeTof, KOWTO KOMOMHMpa MbiHa 3aMsiHa Ha aopTHa-
Ta obra ¢ aHTerpagHoO UMMNaHTUpaHe Ha CTeHT-rpadpT B
HM3xodsLaTa aopta. Tasu xmbpuaHa npouenypa cb3nasa
cTaburnHa npokcyMarHa 3oHa 3a domkcupaHe npy ObaeLm
€H0BACKyrapH/ MHTEPBEHLMN U MO3BONsiBa e4HOBpe-
MEHHO neyeHne Ha 3abonsBaHusTa Ha aopTHaTa Abra 1
npoKcMMarHara 4acTt Ha HM3xogslara aopTa.

Mpe3 nocnegHute gecetunetuss FET ce npunara
LUMPOKO NPU OCTpa aopTHa Aucekauuns (3a Bb3CTaHO-
BSiBaHE Ha KPbBOTOKA B UCTUHCKWS NyMEH, 3aTBapsHe
Ha OMCTanHUTe MHTUMAanHW pa3kbCBaHUSA U CTUMYNU-
paHe Ha Tpombo3aTta Ha hanwmnBKst NIyMEH), KakTo 1
NPV XPOHUYHU OEereHepaTUBHN aHEBPU3MM Ha aopTHa-
Ta gbra. [1Be cneumanuanpaHu xubpmuaHu rpadgT-cuc-
TeMu ce uanonsesaTt B cBeToBeH Mawab: Thoraflex™
Hybrid n E-vita Open (Artivion, Inc.).

MoKA3AHUSA

Texnukata Frozen Elephant Trunk (FET) e nokasaHa
npuv peavua KOMMIeKCHN 3abonsiBaHnsl Ha aopTarta, npu
KOWTO B MPOTUBEH criydan 6u buna Heobxoguma Tpagu-
LMOHHa fOByeTanHa XuUpypriyHa pekoHcTpykumsa [1, 2].
CropeZ CbBpPEMEHHUTE KITMHUYHM PBbKOBOACTBA OCHOB-
HUTE NoKa3aHus 3a npunoxexue Ha FET Bkntoysart:

e OcTpa aopTHa gucekaums Tun A ¢ aHraxupaHe
Ha aopTHaTa Aobra unu H13xogsiara aopta — ocobeHo
KoraTto MbpPBUYHOTO MHTMMAanHO pas3kKbCBaHe € Noka-
nu3npaHo B obnacTtTa Ha aopTHaTa Abra Unm npokcu-
MarnHaTa 4acT Ha Hu3xogsliata aopTa, Unu korato e
Hanuue cMHOPOM Ha Mannepdy3ns.

Frozen Elephant Trunk, aortic disease, aortic aneurysms, E-vita Open NEO graft

Maria Garalova, MD; e-mail: mariya.garalova@acibademcityclinic.bg

INTRODUCTION

Extensive aortic arch and descending aortic pa-
thologies present a formidable surgical challenge, his-
torically requiring multi-stage operations. The Frozen
Elephant Trunk (FET) technique represents a para-
digm shift in managing these complex cases. First
introduced by Kato et al. in the mid-1990s, FET is a
one-stage approach combining total arch replacement
with antegrade deployment of a stented graft into the
descending aorta. This hybrid procedure creates a
stable proximal landing zone for future endovascular
interventions and allows simultaneous treatment of
arch and proximal descending disease. Over recent
decades, FET has been applied extensively in acute
aortic dissection (to restore true lumen flow, seal distal
intimal tears, and promote false lumen thrombosis) as
well as in chronic degenerative arch aneurysms. Two
dedicated hybrid graft systems have dominated FET
use worldwide: the Thoraflex™ Hybrid and the E-vita
Open platform.

INDICATIONS

The FET technique is indicated in a range of com-
plex aortic conditions where a traditional two-stage
repair would otherwise be needed [1, 2]. According to
contemporary guidelines and expert consensus, key
indications for FET include:

e Acute type A aortic dissection with arch or
descending involvement — especially if a primary
intimal tear is in the arch/proximal descending aorta or
there is malperfusion syndrome.
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e XpOHMYHA MOCTAMCEKLUMOHHA aHeBpu3Ma creq
npegxogHa onepauus Mo noBO4 aopTHa Aucekaums
TN A— ocTaTbyHaTa Aucekaums unv nepeucTupaLLmaT
hanme nyMeH B HA3XoAsLLaTa aopTa YecTo BOASAT A0
aHeBpu3MarHa gereHepauusi.

e YCrnoXHeHa ocTpa aopTHa aucekaums tun B, Henoa-
xopswwa 3a TEVAR (Thoracic Endovascular Aortic Repair)

e OBWMpHa aHeBpM3Ma Ha rpbaHaTa aopTta, aH-
raxuvpaiia aoptHata Abra 1 npokcMmanHara 4acT Ha
HM3xogsLaTa aopTa.

e [NeHeTpupalla aopTHa s13Ba UM MHTPamypaneH xe-
maToM, o6xBaLLaLLIM aopTHaTa Abra U HU3XoAsLLaTa aopTa.

Upe3 eqHOBPEMEHHOTO TpeTMpaHe Ha aopTHara
Abra n NpokcMManHaTa 4YacT Ha Hu3xoasLiata aopTa
TexHukaTta Frozen Elephant Trunk (FET) ocurypsiBa
no-MbfiHa PEKOHCTPYKUMSA Ha aopTtata u bnaronpusaT-
cTBa MNocnegBalloTo aopTHO pemodenvpaHe. Tosa
npeaMMcTBo obaye e CBbP3aHO C No-rofsiMa CroXHOCT
Ha MbpBMYHaTa onepaTmBHa WHTepBeHUMs. [lopagu
Tasu NpuyvMHa BHUMAaTENHUAT nogbop Ha nauneHTuTe e
OT CbLLEeCTBEHO 3HavyeHne. CbBpeMeHHUTE NPenopbKY
nogyepTtasaTt Heob6xo4MMOCTTa OT NPELM3Ha OLeHKa Ha
HenocpeacTBEHNSA onepaTuBeH pUCK, cBbp3aH ¢ FET,
CNpsiMO AbTOCPOYHUTE MON3W, BKI. Bb3MOXHOCTTa 3a
n3bsireaHe Ha BTOpa XMpypruyHa npoueaypa [2].

LEn

MNpeactaBsMe MbpBOHAYanHWs CU OMUT C MpoLe-
aypata Frozen Elephant Trunk (FET), nsnonasariku
rpadgpT-npotesarta E-vita Open NEO.

B nopeauua ot Y4eTrpy NNaHoBO OnepupaHn KimHUY-
HU cryyas UnlocTpyMpame MoKasaHusTa 3a MpUIoKeHne
Ha MeToAa, XMpypruiHarTa TeEXHWKa U paHHUTe criegonepa-
TnBHM pesynTtaTtu. OCcBeH ToBa obCchKaame HalumTe pesyr-
TaTh B KOHTEKCTa Ha HaTpyneaLuvTe ce AaHHW B HayvHaTa
nuTepatypa 1 CbBPEMEHHUTE KITMHUYHW NPENOPBKM.

Llenta Ha HacTOosAwWwarta ctatms e ga cnogenvm
nNpnaobuTNs oNUT N N3BNEYEHNTE NPAKTUYECKN MOYKMK,
KakTo 1 ga ce nogyepTae Bb3MOXHOCTTa 3a yCneLHo
BHeApsiBaHe Ha Ta3n CbBPeMeHHa aopTHa TEXHOMOorus
B paMKWTe Ha nporpamara 3a fedyeHune Ha 3abonsBaHu-
sTa Ha aopTarTa [3, 4].

METoau
MauneHTn

B nepuoga 2025-2026 r. yeTuprMa naumeHTn cbe
CMNOXHa MaTonorns Ha rpbaHaTa aopTa b6sxa nognoxe-
HW Ha NMNaHoBa MbilHa 3aMsHa Ha Bb3xofsllaTta aop-
Ta 1 aopTHaTa gbra ypes TexHukaTta Frozen Elephant
Trunk (FET) B Acibadem City Clinic Hospital Vitosha.
Mpw BCcrYKM criyyam 6e n3nonssaHa XxmbpuaHaTa CTEHT-
rpadT npotesa E-vita Open NEO.

MMokasaHusiTa 3a onepaTuMBHO NedyeHne Osxa Cb-
obpaseHn ¢ n3noxeHute kputepuun. [IBama OT mauu-
E€HTUTE MMaxa rorneMu gereHepaTuBHU aHEBPU3MU Ha

e Chronic post-dissection aneurysm after prior
Type A repair — a residual dissection or false lumen
in the descending aorta often leads to aneurysmal
degeneration.

e Complicated acute Type B aortic dissection not
amenable to TEVAR

e Extensive thoracic aortic aneurysm involving the
arch and proximal descending aorta

e Penetrating aortic ulcer or intramural hematoma
spanning the arch/descending aorta

By addressing both the arch and proximal de-
scending aorta concurrently, FET offers more com-
plete repair and promotes downstream aortic re-
modeling. This advantage comes at the cost of a
more complex initial operation. Therefore, careful
patient selection is critical — guidelines empha-
size weighing the immediate operative risk of FET
against the long-term benefits of potentially avoid-
ing a second surgery [2].

OBJECTIVE

Here we report the initial experience with the Fro-
zen Elephant Trunk procedure using the E-vita Open
NEO graft at Acibadem City Clinic Hospital Vitosha. We
present a series of four elective cases to illustrate the
indications, surgical technique, and early outcomes.
We also discuss our results in the context of the emerg-
ing literature and current guidelines. The goal is to
share lessons learned and to highlight the feasibility of
adopting this advanced aortic technology in a develop-
ing aortic program [3, 4].

METHODS

Patients

Between 2025 and 2026, four patients with com-
plex thoracic aortic pathology underwent elective to-
tal arch replacement with the frozen elephant trunk
technique at Acibadem City Clinic Hospital Vitosha.
All cases utilized the E-vita Open NEO hybrid stent-
graft prosthesis. Indications for surgery were as out-
lined above: two patients had large degenerative
aneurysms of the ascending aorta extending into
the arch, and two had chronic dissecting aneurysms
involving the arch and proximal descending aorta
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Bb3XofsllaTa aopTa C pa3npocTpaHeHne KbM aopTHa-
Ta Abra, a ocTaHanuTe ABama cTpagaxa OT XPOHWUYHM
Oncekmpallm aHeBpu3mm, obxBallallM aopTHaTa gbra
N NpoKcMMarnHarta 4acT Ha Hu3xoasara aopta. [pu
eanHVA nauneHT aHeBpuamara Oe BcriecTeume Ha npe-
[xofHa onepauusi No NoBoj aopTHa Aucekaums Tun A,
a npu Apyrusi — Ha XpoOHUYHa aopTHa gucekaums Tvn B.
Bcunykn nauyneHTn 6axa obcbaeHn OT MynTuancum-
nnuHapHus Heart Team, KOMTO NpeLeHn, Ye TexHuKkara
FET e onTMmanHaTta TepaneBTuU4Ha cTpaTerns npeg-
BWA obxBata u CrnoXHoctTa Ha 3abonsBaHeTo. Bcuu-
KM MHTEpBEHUMN Bsixa M3BbPLUEHM B NNAHOB MOPSAbK
(6e3 HanuuMe Ha ocTpa Aucekauusi), KOeTo Mo3BOSM
nogpobHO NpegonepaTtMBHO MAaHUpaHe M MpeumnsHo
opasMepsiBaHe Ha U3Nosf3BaHUTE NPOTE3N.

CbbupaHe Ha faHHuU

CbbpaHu 6sxa nepronepaTnBHU OaHHW, BKI. NpO-
ObIDKATENHOCT Ha onepauusaTa, HeobxoaMMOoCT OT
KpbBOMpPENUBaHe MU MHTpa- U crieaonepaTMBHU YCIOX-
HeHusi. AHanuampaHu 6sxa OCHOBHWUTE cregonepaTms-
HWM nokasaTenu: 6oMHWYHa CMBbPTHOCT, HEBPOMOTUYHU
YCNOXHEHUSA (MO3bYEH MHCYNT WNU yBpexaaHe Ha
rpbbHaYHMs MO3bK), ocTpa ObOpeyHa HegocTaTby-
HOCT, MOBTOPHA PEBM3USA MO MOBOL KbPBEHE, KAKTO U
NPOOBIMKUTENHOCTTAa Ha MexaHudHaTa BeHTunauwus,
NPecTosl B UHTEH3MBHO OTAENeHne 1 obwmsa 6onHuYeH
npecton. KoHtponHa KT aHrmorpadums 6e nssbpLuBa-
Ha npu usnuceaHe u crieq 3-6 Meceua 3a OUeHKa Ha
aopTHOTO pemMofenupaHe 1 CbCTOSHUETO Ha NpoTesa-
Ta. [Nopagun orpaHmyeHns 6por NauneHTn aHannsbLT e
npeavMHoO onucaTeneH 1 NpeacTaBnsaBa peTpPoCnekTu-
BEH Mnperneq Ha onuta Ha Hawwms LeHTbp. Benukn na-
LUMEHTN ca NpegocTaBuUnn MHOpPMMpPaHO cbrnacue, a
nyonuKyBaHeTO Ha aHOHUMWU3NPaHU AaHHU € 0406peHO
oT BonHnyHaTta KoMKCKS MO eTMKa U Hay4YeH KOHTPOTT.

Cepwus ot cny4yau

MpeacraBame yetupun cniydas (MauuweHT 1-4), kou-
TO WNIOCTPUPAT HaLUMs MbpPBOHAYareH onut C npoue-
aypata Frozen Elephant Trunk (FET) ¢ u3anonssaHe Ha
rpacpt-npotesara E-vita Open NEO. Bcuyku onepaumm
0siXxa M3BbPLUEHN B MITAHOB MOPSIABbK U OT €4MH U Cbly
XVIPYPIrYYEH eKnM, KaTo Npu NbpeuTte Asa crny4yas 6e ocu-
rypeHa npoKTopcka NoMOLL, OT OMUTEH aOPTEH XUPYPT.

Mo-pony e npeactaBeHo 0606LLeHNe Ha NpodUnn-
Te€ Ha MauueHTUTE U MHTPaoNepaTUBHOTO NPOTUYaHE
Ha cnydauTe.

Cnyyan 1: KomnnekcHa aopTHa natosnorusi
npu 75-roguilHa XxeHa ¢ aHeBpu3ma
Ha Bb3XoAsulaTa aopTa U aopTHaTa Abra

UHopmayus 3a nayueHma
75-roguiliHa XeHa, AuarHocTuumpaHa WHUUOEHT-
HO C aHeBpu3Ma Ha Bb3xoAsuiaTa aopTa U aopTHaTa

(one following a remote Type A dissection repair, and
another following chronic Type B dissection). All pa-
tients were evaluated by our multidisciplinary Heart
Team, and FET was selected as the optimal strategy
given the extent of disease. The cases were elec-
tive (no acute dissections), allowing for preoperative
planning and device sizing.

Data Collection

Perioperative data were collected, including opera-
tive times, need for transfusion, and any complications.
Postoperative outcomes of interest were in-hospital
mortality, neurologic outcomes (stroke or spinal cord
injury), renal failure, re-exploration for bleeding, and
lengths of ventilation, ICU, and hospital stay. Follow-up
imaging (CT angiography) was planned at discharge
and 3-6 months to assess aortic remodeling and graft
status. Given the small number of cases, our analysis
is primarily descriptive. The study was conducted as a
retrospective review of our institutional experience; all
patients provided informed consent for the procedure,
and publication of anonymized data was approved by
the hospital review board.

Case Series

We report four cases (Patient 1-4) that exemplify
our initial experience with the FET procedure using the
E-vita Open NEO graft. All surgeries were elective and
performed by the same surgical team, with proctoring
assistance from an experienced aortic surgeon for the
first two cases. Below we summarize the patient pro-
files and operative courses.

Case 1: Complex Aortic Pathology
in a 75-Year-Old Woman with an Ascending
Aortic and Aortic Arch Aneurysm

Patient Information

A 75-year-old woman incidentally diagnosed with an
ascending aortic and aortic arch aneurysm on computed
tomography (CT); asymptomatic at the time of diagno-
sis, with no cardiovascular or systemic complaints.

Preoperative Data

Computed Tomography Angiography (CTA): The
ascending aorta measured 30 x 26.5 mm at the level of
the sinuses of Valsalva and 29 x 26.5 mm at the sinotu-
bular junction, with mural thrombosis along the left aor-
tic wall and linear intraluminal components. Above the
sinotubular junction, the aorta was aneurysmally dilat-
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Abra npu Komnotbp-tomorpadgcko (KT) nscneaBaxe;
acumnToMaTMyHa KbM MOMEHTa Ha AuarHosaTa, 6e3
KapamMoBackynapH/ UM CUCTEMHM OMNakBaHus.

[pedonepamusHu OaHHU:

Komnrombp-momozpaghcka aHauozpagpusi
(KTA). Bb3xogswara aopta ce usmepsa 30 x 26,5
mm Ha HMBO cuHycuTe Ha Bancanea u 29 x 26,5 mm
Ha cuHOTybynapHaTta Bpb3ka. Hag cuHoTyGynapHaTta
Bpb3Ka aopTaTta € aHeBpu3mMarHo gunatmpaHa, gocTu-
rankm MmakcmumarsHu pasmepu 75 x 66 mm, C IPUCTEHHU
TPOMBOTMYHM KOMMOHEHTU, MPOMUHMPALLM KbM fyMe-
Ha, n nepudepHn KanuudukaTn. Hanmue e komnpecus
BbpPXy TPYHKYC NyNIMOHanMc M AsicHata NyJMOHanHa
aptepus. AopTHaTa gbra € gunatupaHa go 56 x 50
mm Ha HMBO TPYHKYC Bpaxuouedanukyc n go 36 x 31
mm npean OTAENSIHETO Ha nsiBaTa NoAKMNioYMYHa ap-
Tepusi. CynpaaopTanHuTe CbA0BE Ca KOHTpacTMpaHu,
C HOpMarnHa Tonuka W nnaku, 6e3 3HauyMMy CTEHO3W.
Huaxogswara aopTta ce namepsa 27 x 25 mm B npok-
cumanHmna n 21 x 19 mm B ANCTaANHUSA CErMEHT.

Exokapduozpagpusi: dpakunsita Ha ustnackeaHe
e Ha ngBa kamepa e 56%, 6e3 cermMeHTHM HapyLue-
HWS1 B KMHETUKaTa. AopTHaTta krana e ¢ Tpu nnaTHa,
©e3 cTeHo3a u peryprutauusi, CbC CpeaeH rpagueHt 7
mmHg; MuTpanHaTta knana e 6e3 cTeHo3a u perypruTa-
uus; TpuKycnuaandata knana e ¢ pyHr 30 MM 1 TpUKyc-
nuaanHa nHeyduumeHums |l cteneH (vena contracta 4
mm), npu TAPSE 22 mm.

EKT: cuHycoB putbm. CH: 62 ya./min, xopusoHTan-
Ha en. oc, JIK xuneptpodus.

lpedonepamueHa CKAI: KopoHapHu apTepum ¢
nnaku, 6e3 3Ha4MMm CTEHO3N.

KnuHu4Ho 3Ha4yeHue

Bbnpekn nuncarta Ha KIWHWUYHW CUMMATOMMU, Nauu-
eHTKaTa OEeMOHCTpUpa 3HayMMa aHeBpu3Ma Ha Bb3-
XOfAsLaTa aopTa U aopTHaTa gbra C MHTpanyMuUHaIHm
TPOMBOTMYHM KOMMOHEHTU U eKCTpaMyparnHa Komnpe-
CUSI BbPXY XXM3HEHOBaXKHW CbOOBM CTPYKTYpPU, KOETO
npeacTaBnsiBa BUCOK PUCK OT pynTypa v OPYru XKMBO-
To3acTpallaBally YCIIOXKHEHUS.

MpenBug obxearta (OT aOPTHUSA KOPEH A0 Abrata)
1 pasMmepa Ha aHeBpuamara Gelle B3eTO pelleHne ga
Ce M3BbPLUN CynpakopoHapHa 3aMsiHa Ha Bb3xoadLla-
Ta aopTa CbC 3anasBaHe Ha HaTMBHaTa aopTHa Knana,
KOMOVHMpaHa C MbJIHA PEKOHCTPYKUMS Ha aopTHaTa
Abra upes texHukata Frozen Elephant Trunk (FET).

Xupypau4Ho riedeHue

Crniep ekCnoHMpaHe 1 KaHnauusa Ha gacHata nog-
KntounmyHa aptepusi 6e M3BbpLUEeHa CpefuHHa cTep-
HOTOMMA U NepukapanoToMus. Cne,u, OVWPEKTHa KaHHo-
naumsa Ha aptepusa cybknaBus CMHUCTPa MO MeToAa
Ha Seldinger n gacHo npegcbpane ce npemMuHa Kbm
eKCTpakoprnoparnHo KpbBooOpalleHne u CUCTEMHO OX-
naxpaHe Ha naumeHTa. OcbllecTBeHa 6e gucekLms Ha

ed, reaching maximum dimensions of 75 x 66 mm, with
mural thrombotic components protruding into the lumen
and peripheral calcifications; compression of the pul-
monary trunk and the right pulmonary artery was noted.
The aortic arch was dilated to 56 x 50 mm at the level
of the brachiocephalic trunk and to 36 x 31 mm before
the origin of the left subclavian artery. The supra-aortic
vessels were opacified, with normal anatomical configu-
ration and atherosclerotic plaques but without significant
stenoses. The descending aorta measured 27 x 25 mm
in the proximal segment and 21 x 19 mm distally.

Echocardiography: The left ventricle ejection fraction
was 56%, with no regional wall motion abnormalities.
The aortic valve was tricuspid, without stenosis or re-
gurgitation (gradient 7 mmHg); the mitral valve showed
no stenosis or regurgitation; and the tricuspid valve had
a 30-mm ring with grade Il regurgitation (vena contrac-
ta 4 mm) and a TAPSE of 22 mm.

ECG: Sinus rhythm. Heart rate: 62 bpm. Horizontal
electrical axis. Left ventricular hypertrophy.

Preoperative Coronary Angiography: Coronary
arteries with atherosclerotic plaques, without signifi-
cant stenoses.

Clinical Significance

Despite the absence of clinical symptoms, the
patient presented with a significant aneurysm of the
ascending aorta and aortic arch, associated with in-
traluminal thrombotic components and extramural
compression of vital vascular structures, represent-
ing a high risk of rupture and other life-threatening
complications.

Considering the extent of the pathology (from the
aortic root to the arch) and the aneurysm size, a decision
was made to perform supracoronary replacement of the
ascending aorta while preserving the native aortic valve,
combined with complete reconstruction of the aortic arch
using the Frozen Elephant Trunk (FET) technique.

Surgical Treatment

Following dissection of the right subclavian artery,
median sternotomy and pericardiotomy were per-
formed. After direct arterial cannulation of right subcla-
vian artery using Seldinger technique and cannulation
of the right atrium for venous return, extracorporeal cir-
culation and systemic cooling of the patient were start-
ed. The ascending aorta, aortic arch, and supra-aortic
vessels were dissected. The innominate vein was ligat-
ed and divided. The left subclavian artery was mobi-
lized, transected, and revascularized using an 8-mm
vascular graft interposition (Uni-Graft).
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Bb3XofslliaTa aopTa, aopTHaTa gbra v CynpaaopTHUTE
cbaoBe. BeHa aHoHMMa 6e nurvpaHa n npekbcHaTa.
JlaBata nopgknounyHa apTepusi 6e MoOunmM3sMpaHa,
npekbCcHaTa M peBacKynapuanpaHa nocpeacTBOM WH-
Tepno3nums Ha 8 mm cbaoBa npotesa (Uni-Graft).
Mpn TenecHa Temneparypa 25°C Ge npoBegeH xu-
NMOTEPMUYEH LIMPKYNaTOPEH apecT CbC CeMneKkTUBHa aH-
TerpagHa MosbyHa nepdysus. Crieq knamnvpaHe Ha
TPYHKYC Opaxmouedanukyc, nseara odlia kapoTuaHa
apTepwus 1 NsiBaTa NOAKHYMYHA apTepusi, 6e3 AMpeKkTeH
Knamnax Ha aopTata 06e M3BbpLUEHA HanpeyHa aopTo-
TOMUS U NpUrNoxeHa KOMBVHMpaHa peTporpagHa u ce-
NEeKTUBHa aHTerpagHa KpbBHa Kapguonnerms. AopTHaTta
Obra 6e peseuvpaHa cnep mMobunusauust Ha TPYHKYC
Opaxuouedanukyc n nseata obla KapoTuaHa apTepust.
B Hu3xogswarta rpbaHa aopta 6e mMMnnaHTuUpa-
Ha xubpuaHa npotesa E-vita Open Neo no TexHukata
frozen elephant trunk, kato guctanHata aHacTomo3sa
Oe n3nbnHeHa B 30Ha 2 Ha aopTHaTa abra. lNocnenosa-
TenHo 6e M3BbpLUEHa peMaHTaums Ha naearta oduwa
KapoTuaHa apTepusi n TpyHKyc Bpaxuouedanukyc Kbm
CbOTBETHUTE OpaHwoBe Ha npotesata. Crnepn Bb3cTa-
HOBsIBaHe Ha cucTeMHaTta nepdysus 1 3anodsBaHe Ha
3atonnsiHe 0O HOopMoTepMusi 6e OCbLUECTBEHA PEUM-
nnaHTauus Ha nsBaTa NOAKIoYMYHA apTepus KbM Tpe-
TMs GpaHL Ha cbaoBaTa NpoTe3a Mo Tuna Kpaw B Kpan.
MpoBeneHa Ge knamHOCbXpaHsBalla PEKOHCTPYK-
UMst Ha aopTHaTa Knana 4ype3 yKpenBaHe Ha KOMWCY-
pute c¢ nonunponuneHoB weB 5/0. [NpokcumanHarta
aHacTtomo3a 6e u3nbrHeHa C NONMUMPONUIIEHOB LUEB U
nogcuneHa ¢ cunuoeu neHtn. Cneg watenHo obes-
Bb3OyLUAaBaHe Ha CbpAeYHUTE KyxmH/ 6e Bb3CcTaHOBEHa
KOpoHapHaTa nepdysns 1 CbpAaedHata OeNHOCT, KaTo
cnep gedmbpunaums ce ycTaHOBU CYHYCOB PUTBM.
Cnen cbOTBETHOTO BpeMe 3a penepdy3usd nauu-
eHTkaTa 6e m3BegeHa OT eKCTpakoprnopasiHO KpbBO-
obpalleHne npu ctabunHa xemoguHamuka. lNocturHa-
Ta Oelle agekBaTHa XeMocTasa M rpbOHUAT Kol belue
3aTBOPEH MO CTaHAapTEeH XMPYpPruyeH NpOTOKOIT.
O6wo Bpeme 3a EKK — 185 min, Bpeme B knamnax
Ha aopTata — 104 min. LiupkynatopeH apect — 63 min.
CnedonepamugeH xo0
CneponepaTtvBHUAT nepuog npotede 6e3 ycroxHe-
Hus. TaumeHTkaTa Gelwe ekcTybrpaHa Ha MbpBUS crie-
ponepatveeH geH (POD 1) u nanucaHa oT MHTEH3VBHOTO
oTaeneHune Ha YeTBbpTUA criegonepatuseH aeH (POD 4).
He ce HabniopgaBaxa HeBponornyHn gedounumtn. Cnego-
nepaTvBHaTa KOMMTbP-TOMorpadpcka aHruorpadusi no-
TBbPAM NPaBUIHO NO3ULIMOHMPaHE Ha CTeHT-rpadta FET
M NbJTHO U3KITKOYBaHE Ha aHEBPU3MATUYHNA CakK.
MaumeHTkaTa 6elwe n3nncaHa B 4OOGPO 0OLWO CbC-
TOSIHME Ha aeceTtusa cnegonepatmeeH aeH (POD 10).

CrniedornepamugHa KOMIOMbP momoepaghcka

mopakarsiHa aopmozpacpusi (2-mece4eH KOHmMpPOori)

Hanuue e cbCcTosiHME cneq NpoTe3npaHe Ha Bb3X0-
Jslarta aopTa U aopTHaTa Abra ¢ peuMmnnaHTaums Ha

At a body temperature of 25° C, hypothermic circu-
latory arrest with selective antegrade cerebral perfusion
was instituted. Following clamping of the brachiocephal-
ic trunk, left common carotid artery, and left subclavian
artery without direct aortic cross clamping because of
mural thrombosis, a transverse aortotomy was per-
formed, and combined retrograde and selective ante-
grade blood cardioplegia was administered. The aortic
arch was resected after mobilization of the brachioce-
phalic trunk and the left common carotid artery.

A hybrid E-vita Open Neo prosthesis was implant-
ed into the descending thoracic aorta using the Frozen
Elephant Trunk technique, with the distal anastomosis
performed in zone 2 of the aortic arch. Sequential re-
implantation of the left common carotid artery and bra-
chiocephalic trunk into the corresponding branches of
the prosthesis was then carried out. Following resto-
ration of systemic perfusion and initiation of rewarming
to normothermia, the left subclavian artery was reim-
planted into the third branch of the vascular graft using
an end-to-end anastomosis.

A reconstruction of the aortic valve was performed
by reinforcing the commissures with a 5-0 polypropylene
suture. The proximal anastomosis was completed using
polypropylene suture and reinforced with felt strips. Af-
ter meticulous de-airing of the cardiac chambers, coro-
nary perfusion and cardiac activity were restored. Sinus
rhythm was achieved following defibrillation.

After corresponding reperfusion period, the patient was
weaned from cardiopulmonary bypass with stable hemo-
dynamics. Adequate hemostasis was achieved, and the
chest was closed according to standard surgical protocol.

Total cardiopulmonary bypass time: 185 min, Aortic
cross-clamp time: 104 min, Circulatory arrest time: 63 min.

Postoperative Course

The postoperative period was uneventful. The pa-
tient was extubated on postoperative day 1 (POD 1) and
discharged from the intensive care unit on postoperative
day 4 (POD 4). No neurological deficits were observed.

Postoperative computed tomography angiography
confirmed correct positioning of the FET stent graft and
complete exclusion of the aneurysmal sac.

The patient was discharged in good general condi-
tion on postoperative day 10 (POD 10).

Postoperative Computed Tomography Thoracic

Aortography (2-Month Follow-Up)

The thoracic aorta showed status post replacement
of the ascending aorta and aortic arch with reimplanta-
tion of the supra-aortic vessels, which currently orig-
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cynpaaopTarnHuTe CbOOBE, KOUTO MOHACTOSLEM umaT
OCTUyMM OT NMpoTe3aTa Ha Bb3xoAsLiara aopTa no ge-
CHUTE O4yepTaHus; pasMmepute B nportesata ca 27,5
x 255 mm. [JuctanHo OT npoTte3aTta € UMnnaHTupaH
CTEHT C Ha4aro oT cpefHaTta TpeTa Ha aopTHaTa abra,
npoabIikaBall, [0 npoKcumanHaTa AecueHOeHTHa
aopTa — KOHTpacTupaH, 6e3 3Ha4ynuma MH-CTEHT Nporu-
depauus, ¢ pasamepun Ha KOHTpaCcTUpaHUs NymMeH 24 x
25 mm npokcumanHo, 18 x 21 mm Ha npexoga aopTHa
ovra/gecueHgeHTHa aopta u 20 x 22 mm gucTanHo.
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inated from the ascending aortic prosthesis along its
right contour (prosthetic graft dimensions 27.5 x 25.5
mm). Distal to the prosthesis, a stent graft originating
from the middle third of the aortic arch extended into
the proximal descending thoracic aorta; it was well
opacified, without significant in-stent neointimal prolif-
eration, and the contrast-filled lumen measured 24 x
25 mm proximally, 18 x 21 mm at the transition be-
tween the aortic arch and descending aorta, and 20 x
22 mm distally.

®ur. 1. MNMpeponepatmeHa KT aHrnorpadust — cnyyvan 1

Fig. 1. Preoperative CT scan — case 1

®ur. 2. ViHTpaonepaTVBeH U3rTed Ha aopTHaTa aHEBPK3MA U XMPYPruYHaTa PEKOHCTPYKLMS — criyyait 1

Fig. 2. Intraoperative view of aortic aneurysm and surgical repair — case 1
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Cnyu4an 2: KomnnekcHa aopTHa naTosnorus
npu 61-roguiieH MbLX C aHamMmHe3a 3a aopTHa
aucekauus tun A

UHpopmayus 3a nayueHma

MpencrtaBame crnydada Ha 61-roguwieH MbX C
aHaMHes3a 3a ObNrorogulliHa apTepuarnHa XunepTo-
HUS U NepMaHeHTHO NpeAcbpaHo MbxaeHe. [pes
2018 r. e onepupaH No NoBog aopTHa Aucekaums TuIn
A Cc MMNNaHTauusa Ha MexaHW4yHa aopTHa KnarmHa npo-
Te3a (On-X No. 25), pe3sekunsa Ha Bb3xogsLiaTa aopTa
N npoTesupaHe ¢ 32-MUIMMETPOBa CbAoBa MnpoTesa
Uni-Graft.

lpedonepamusHu OaHHU:

Komnrombp-momozpaghcka aHauozpagus
(KTA): AopTHaTa knana u Bb3xoAsliata aopTta ca
npoTe3npaHu, KaTo npoTesaTa 3ano4ysa Hag CUHycuUTe
Ha Bancanea v 3aBbpluBa B AucTanHaTta Bb3X04sLa
aopTa npegun gvrata, ¢ UHTUMHO CpacTBaHe Ha aop-
Tata KbM cTepHyMa. Ha HMBO cuHycuTe Ha Bancanea
ce ycTaHoBsiBa gunatauusa go 82 x 62 mm c cnen
no AOp30-A4eCHNTE O4YepTaHUsa OTKbM HEKOPOHAapHMUSA
CVMHYC, a pasMepuTe B MpoTe3ata Ha Bb3xogsliarta
aoprta ca 37 x 32 mm. Cnepg kpasi Ha npoTe3aTa nep-
cucTupa ancekauuoHeH cren, npocrnegMm B gbrata
M NO UANOTO MpOTEXeHMe Ha TopakanHaTa u abgo-
MUHanHaTta aopTa, C eK3uT B nsiBaTa obLa nnmayHa
apTepua. AopTHata Abra e gunatmpana o 48 mm,
KaTO UCTUHCKMAT NMyMEH € pa3nofioXeH BEHTPAIHO U
BMSBO M € NO-MHTEH3MBHO KOHTpAcTupaH; danwmsu-
AT NyMEeH e ¢ YacTu4Ha Tpombo3a 1 nepcucTmpallo
KOHTpacTMpaHe OT Masnko eHTpW B HayanHaTta 4acT
Ha Abrata cneq npotesaTa. [lpokcumanHuAT cer-
MEHT Ha Hu3xogsliata aopTa € aHeBpU3MarnHo Au-
naTtuvpaH, MakcumanHo oo 73 mm crnepg nseaTta noa-

N
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®ur. 3. CnegonepatuHa koHTponHa KT aHrnorpadus — cnyyvan 1/ Fig. 3. Postoperative follow-up CT scan — case 1
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Case 2: Complex Aortic Pathology
in a 61-Year-Old Man with a History
of Type A Aortic Dissection

Patient Information

A 61-year-old man with a history of long-standing
arterial hypertension and permanent atrial fibrillation. In
2018, he underwent surgery for type A aortic dissection,
consisting of implantation of a mechanical aortic valve
prosthesis (On-X No. 25), resection of the ascending
aorta, and replacement with a 32-mm Uni-Graft vascu-
lar prosthesis.

Preoperative Data

Computed Tomography Angiography (CTA):
The aortic valve and ascending aorta were prosthet-
ic, with the graft extending from above the sinuses of
Valsalva to the distal ascending aorta proximal to the
arch, and the ascending aorta was densely adherent
to the sternum. There was dilatation at the level of the
sinuses of Valsalva measuring 82 x 62 mm, with a dis-
section flap along the right posterior contour originating
from the non-coronary sinus, while dimensions within
the ascending aortic graft were 37 x 32 mm. Distal to
the graft, a persistent dissection flap extended through
the aortic arch and the entire thoracic and abdominal
aorta, with re-entry at the level of the left common iliac
artery. The aortic arch was dilated to 48 mm, with the
true lumen located ventrally and to the left and more
intensely opacified, and partial thrombosis of the false
lumen with persistent contrast filling through a small
entry tear in the proximal arch distal to the graft. The
proximal descending aorta was aneurysmally dilated,
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KITHOUYMYHA apTepus (B carntaneH nraH) 3a cMeTka Ha
(hanwunens NymMeH, a HaganadgparmanHiTe pasmepu
ca 32 x 30 mm; UCTUHCKUAT NYMEH € pa3nosIoXKeH
BEHTPAsiHO U BOSICHO, KOMMNPUMMUPAH MU MNO-UHTEH3NB-
HO KOHTpacTUpaH, Npu YactmyHa Tpombosa Ha dan-
LWMBUSA TyMEH.

Exokapduoepagpusi: pakunsita Ha n3tnackeaHe
Ha nsBa kamepa € 56%, 6e3 cerMeHTHW HapyLleHus
B KMHeTMKaTa. AopTHaTa Knarna e ¢ MexaHu4Ha nporTe-
3a CbC cpefeH/nukoB rpagneHT 12/6 mmHg, 6e3 na-
TONOMMYHA peryprutauusi; MuTpanHaTta Knana € ¢ puHr
39 MM 1 muTpanHa uHcyduumeHums | cteneH (vena
contracta 2 MMm); TpyMKycnMaanHara knana e ¢ puHr 38
MM U TpuKycnuganHa uHcyduumeHums | cteneH, npu
TAPSE 23 mm.

EKT": npeacbpaHo MbxaeHe, nss Tvn en. oc, CY
78 yo/MuH.

lMpedonepamueHa CKAI: KopoHapHu apTepun ¢
nnaku, 6e3 3Ha4MMm CTEHO3N.

KnuHu4HoO 3Ha4yeHue

[MaumMeHTBbT AeMOHCTpUpa nporpecupaLlo aopTHO
3abonsiBaHe crieq XMpPYpPruvHoO neyeHme Ha amcekaunst
Ha aopTtaTta TMn A no CtaHdopa, C NOBULLEH PUCK OT
pynTypa nopaguv gunarauus Ha aopTHUSI KOPEH, aopT-
HaTa Obra U gecueHgeHTHaTa aopTa.

Xupypau4Ho rnevyeHue:

Cnen warternHa MOAroTOBKa Ha onepaTUBHO-
TO none 6e ocblUecTBEHaA KaHMNaunsa Ha asicHaTa
obuwa kapoTMaHa apTepus 4pe3 cbAoBa NpoTesa,
asicHaTa bemopanHa aptepuss U adcHata emo-
panHa BeHa. CtapTupaHo 0e ekcTpakopnopasiHo
KpbBOOOpalleHMe ¢ Havyano Ha CUCTEMHO oxnaxaa-
He. M3BbpleHa 6e gsacHa npegHa TOpakoTOMUS BbB
BTOpPO Mexaypebpue ¢ BugeoacuctmpaHa gucekums
Ha Bb3xofsliaTta aopTa OT CTepHyma, nocriegsaHa
OT CpeAvHHa pecTepHOTOMWUSA M MepukapaMonuaa.
HonbnHutenHo 6sixa ekCcnoHWpaHW aopTHaTa gbra
N cynpaaopTHUTE CbAOBE, KaTo BeHa aHoHMMma 6e
nurupaHa u npekbcHara.

Mpu TenecHa Temnepatypa 28°C 6e oCbLLEeCTBEH
Knamnax Ha Bb3XOAsLlaTa aopTa 1 OTBapsiHe Ha aopT-
HUS1 NyMeH. YcTaHoBeHa 6e XpoHMYHa Aucekaumsi Ha
aoOpTHUSA KOPEH, KaTo 6e npunoxeHa CTygeHa KpbBHa
Kapguonnerus B KopoHapHuTe ocTtuymu. [MpeaxogHo
UMnnaHTUpaHaTa aopTHa KnanHa npoTtesa 6e ekcnnax-
TupaHa. KopoHapHuTe ocTuymMun 6s8xa MoGuUnuanpaHm
KaTo CbAoBM ,0yTOHWU®, @ aopTHUAT KopeH 6e 3ame-
HEH C KOMMO3UTEH rpadT, CbCTOAL ce OT BuonormyHa
KnanHa npotesa Inspiris Resilia N27 n cbgoBa npotesa
Intergard N32, ¢ nocnegpawa peMMmnnaHTaums Ha Ko-
pPOHapHUTE apTepun.

reaching a maximum of 73 mm distal to the left subcla-
vian artery (sagittal plane) due to false-lumen expan-
sion, with supradiaphragmatic dimensions of 32 x 30
mm; the true lumen was located ventrally and to the
right, compressed and more intensely opacified, with
partial thrombosis of the false lumen.

Echocardiography: The left ventricle ejection
fraction was 56%, with no regional left ventricular
wall motion abnormalities. The aortic mechanical
prosthesis with a peak/mean gradient of 12/6 mmHg
and no pathological regurgitation; the mitral valve
had a 39-mm ring with grade | regurgitation (vena
contracta 2 mm); and the tricuspid valve had a 38-
mm ring with grade | regurgitation and a TAPSE of
23 mm.

ECG: Atrial fibrillation, left-axis deviation, heart rate
78 bpm.

Preoperative Coronary Angiography: Coronary
arteries with atherosclerotic plaques, without signifi-
cant stenoses.

Clinical Significance

The patient demonstrated progressive aortic dis-
ease following previous surgical treatment of type A
aortic dissection, with an increased risk of rupture due
to progressive dilatation of the aortic root, aortic arch
and descending thoracic aorta.

Surgical Treatment

Following meticulous preparation of the operative
field, cannulation of the right common carotid artery via
a vascular graft, the right femoral artery, and the right
femoral vein was performed. Cardiopulmonary bypass
was initiated, and systemic cooling was started.

A right anterior thoracotomy through the second
intercostal space was performed, allowing video-as-
sisted dissection of the ascending aorta from the ster-
num, followed by median resternotomy and pericardi-
olysis. The aortic arch and supra-aortic vessels were
additionally exposed, and the innominate vein was
ligated and divided.

At a body temperature of 28° C, the ascending
aorta was cross-clamped and opened. Chronic dis-
section of the aortic root was identified, and cold
blood cardioplegia was administered directly into the
coronary ostia. The previously implanted mechanical
aortic valve prosthesis was explanted. The coronary
ostia were mobilized as vascular “buttons,” and the
aortic root was replaced with a composite graft con-
sisting of an Inspiris Resilia No. 27 bioprosthetic valve
and an InterGard No. 32 vascular graft, followed by
coronary artery reimplantation.
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Mpn 25°C Ge OCbLIECTBEH LMPKYraTOpeH apecT
CbC CenekTMBHA [BYCTpaHHa aHTerpagHa MO3b4YHa
nepdy3nsi Ypes krnamnax Ha TpyHKyc Opaxuouedanu-
KyC 1 nagaTa obLia kapoTngHa aptepus. ductanHara
aopTHa aHacToMo3a 6e u3BbplleHa crnej UmnnaHTa-
umns Ha xmbpuaHa FET npotesa E-vita Open Neo N28 B
3oHa 0 Ha aopTHaTa Abra, a peMMnnaHTaumsaTa Ha cyn-
paaopTHMTe cbaoBe Be M3BbpLueHa NnocneaoBaTenHo
KbM OpaHLLIOBETE Ha NpoTe3ata. AHacTomo3aTa Mexay
npoTe3HnTe cermeHTn 6e 3aBbplueHa C Bb3CTaHOBS-
BaHe Ha aHaTOMMYHaTa HENPeKbCHATOCT Ha aopTHaTa
PEKOHCTPYKLMS.

Cnen Bb3cTaHOBsIBaHE Ha cuctemHaTa nepdysus
Oe 3anoyHaTo 3atonnsHe Ao HopmoTepmus. lNMaumeH-
TbT Oe M3BeOeH OT eKcTpakoprnopanHo KpbBoobpa-
LeHne npu ctabunHa xemognHamMmuKa 1 Bb3CTaHOBEH
CMHYCOB puTbM cnen dedubpunaums. lNMocnensaxa
OeKaHlonMpaHe, WwartenHa XMpypriuiHa xemocrasa, M-
nnaHTupaHe Ha BPEMEHHW enuKap4HU enekTpoau u
nocTaBsHe Ha peTpocTepHaneH apeHax. Onepauundara
3aBbpLUM CbC CTaHAAPTHO MOCMOWHO 3aTBapsiHE Ha To-
pakoToMuaTa U CTEPHOTOMMATA.

Mopagun 3HauMTenHu cpactBaHus u obema Ha pe-
KOHCTPYKLMsSITA, BPEMETO Ha €KCTPakoprnoparnHo Kpb-
BoOOpalleHne Oelle yObIDKEHO, a LUMPKYNaTOPHUAT
apect belle ¢ npogbmkuTenHocT 60 min.

O6wo Bpeme 3a EKK — 464 min, Bpeme B knamnax
Ha aopTaTta — 242 min.

Bbnpekn TexHuyeckaTa CrOXHOCT, onepauundarta
Oelue 3aBbpLUEHA YCMNELLIHO.

CnedonepamugeH xo0

MocTonepaTMBHOTO Bb3CTaHOBSIBAHE belwe
no-6asHo. MNauneHTbT OCTaHa Ha anapaTHa BeHTuna-
Lus B NpogbimkeHne Ha 5 gHy nopagu 6enoapobHn yc-
NOXHEHWsI U ce HyXaaelle OT BUCOKU 03U UHOTPOMNHa
N BasonpecopHa noaapbXka B pamkute Ha 48 vaca.
Bbnpekn ToBa He ce perncrpvpaxa HeBPOMOrMYHU yC-
NOXHEHWS.

CbCTOAHMETO MYy MOCTEMNEHHO Ce nogodpu n Town
Oelue NnpeBedeH OT MHTEH3UBHOTO OTAENEHNE Ha 8-Mus
cneponepatmeeH aeH (POD 8). MNMauneHTbT bele ma-
nncaH 3a pexabunurtauusa Ha 20-usi cnegonepaTtuBeH
netH (POD 20).

CnedonepamuesHa Komrrombspmomoepaghcka

mopakasiHa aopmozapaghusi (2-meceqdeH KOHmMPOoI)

MpoTesuTe ca npoxoanmn, 6e3 AaHHU 3a 3Ha4Ynma
WHTpanyMeHHa pedykums, n ¢ Tpombosmpan canwme
nymMeH B aopTHaTa Abra U Ha4danHaTta 4acT Ha JecueH-
JeHTHaTa aopTa.

At 25° C, circulatory arrest was instituted with
selective bilateral antegrade cerebral perfusion
achieved by clamping the brachiocephalic trunk and
the left common carotid artery. The distal aortic anas-
tomosis was performed following implantation of a hy-
brid E-vita Open Neo Frozen Elephant Trunk (FET)
prosthesis (No. 28) in zone 0 of the aortic arch. The
supra-aortic vessels were sequentially reimplanted
into the corresponding branches of the prosthesis.
Anastomosis between the prosthetic segments was
then completed, restoring anatomical continuity of the
reconstructed aorta.

Following restoration of systemic perfusion, re-
warming to normothermia was initiated. The patient
was successfully weaned from cardiopulmonary
bypass with stable hemodynamics and restoration
of sinus rhythm after defibrillation. Decannulation
was performed, followed by meticulous surgical
hemostasis, implantation of temporary epicardi-
al pacing wires, and placement of a retrosternal
drain. The operation was completed with standard
layered closure of both the thoracotomy and ster-
notomy incisions.

Due to extensive adhesions and the complexity of
the reconstruction, cardiopulmonary bypass time was
prolonged, while circulatory arrest lasted 60 min.

Total cardiopulmonary bypass time: 464 minutes.

Aortic cross-clamp time: 242 minutes.

Despite the technical complexity of the procedure,
the operation was completed successfully.

Postoperative Course

Postoperative recovery was prolonged. The patient
remained on mechanical ventilation for five days be-
cause of pulmonary complications and required high-
dose inotropic and vasoactive drugs support during the
first 48 hours. Nevertheless, no neurological deficit was
observed.

His condition gradually improved, and he was
transferred from the intensive care unit on post-
operative day 8 (POD 8). The patient was dis-
charged for rehabilitation on postoperative day
20 (POD 20).

Postoperative Computed Tomography Thoracic

Aortography (2-Month Follow-Up)

The vascular grafts were patent, without evidence
of significant intraluminal narrowing, and the false lu-
men within the aortic arch and descending aorta was
thrombosed.
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®ur. 4. MNMpegonepatmeHa KT aHrnorpadums — criyyam 2

Fig. 4. Preoperative CT scan — case 2

®ur. 5. lNMocTonepaTuBeH pesynTar — cnyyaun 2
Fig. 5. Surgical outcome — case 2

Cnyyan 3: KomnnekcHa aopTHa nartonorus
npu 68-roguiieH MbX C aHeBpu3ma

Ha Bb3XogsiwaTa aopTa U aopTHaTa gbra
C NpeAxoAHO XUPYPruYHO NpoTe3npaHe
Ha aopTHaTa knana

UHopmayus 3a nayueHma:
68-rogulieH MbX CbC cakyrapHa aHeBpuM3Ma Ha

Bb3xoddlllaTa aopTa, aopTHata Abra U npokcuman-

®ur. 6. KonTponHa crnegonepatusHa KT aHrmorpadus — cnyyan 2

Fig. 6. Postoperative follow-up CT scan — case 2

Case 3: Complex Aortic Pathology

in a 68-Year-Old Man with an Ascending
Aortic and Aortic Arch Aneurysm

and Previous Aortic Valve

Replacement

Patient Information
A 68-year-old man with a saccular aneurysm in-

volving the ascending aorta, aortic arch, and proximal
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HaTa 4YacT Ha Hu3xogswaTa aopTa c pa3mep 5,5 cm.
Mpe3 2015 r. e 3BbLPLUEHO NPOTE3NPAHE HA aopTHaTa
knana ¢ mexaHunyHa npotesa (Carbomedics No. 27)
Mo MOBOA TEXKa aopTHa CTEHO3a.

lNpedonepamusHu OaHHU:

Komnrombp-momozpaghcka aHauozpagus
(KTA): AopTHaTa knana e knanHa npotesa ¢ pa3mep
27 mm. AopTarta ce namepsa Ha HuBo CuHyc Ha Ban-
canea 41 x 38 mm, 49 x 46 mm Ha HMBO CUHOTYOY-
napHa Bpb3ka, 55 x 54 mm B acueHgeHTHaTa aopTa,
43 x 36 mm npean TpyHKyc bpaxmouedanukyc n 33
x 31 mm B aopTHaTa gbra; HENnocpencTBeHoO cnepg
OCTWyMa Ha nsiBaTta NoAki4vMyHa apTepus ce ycTa-
HOBsIBa KMHK C brbn 92°. Huaxogswarta TopakanHa
aopTa € C HayaneH cermeHT 57 x 55 mm, cpegHa
Tpeta 38 x 37 MM u cynpaguadparmaneH cerMeHT
29 x 27 mm. CynpaaopTtanHuTe KNnoHoBe ce oTAendaT
oburyanHo, ¢ eauHUYHN Kanumesu Nraku no YacTuy-
HO obOXBaHaTUTE apTepumn.

Exokapduoepacpusi: Dpakumsta Ha U3TNackea-
He Ha nsiea kamepa e 58%. AopTHaTa knana e ¢ mexa-
HMYHa npotesa ¢ nuKkos/cpedeH rpagueHt 19/9 mmHg
W napanpote3Ha aopTtHa peryprutaums |l cteneH (PHT
497 mcek); muTpanHara krana e ¢ pyuHr 34 mm, ¢unbpos-
HV NPOMEHW MO nfatHaTa u peryprutaumsa go Il ctenex
(vena contracta 5 mm); TpykycnuaanHaTa krnana e ¢ puHr
34 mm un peryprutaums | cteneH, npn TAPSE 21 mm.

EKT": cuHycoB putbM, CH 51/min, nigud. en. oc.

lMpedonepamueHa CKAI: KopoHapHu apTtepun ¢
nnaku, 6e3 3Ha4YMMm CTEHO3N.

KnuHu4Ho 3Ha4yeHue

MpenBug obxsaTta Ha aopTHaTa NaTonorus, pasme-
pa Ha aHeBpu3maTa M PUCKBT OT YCNOXHeHue, Gelue
B3€TO peLleHne 3a XUPYPruyHO feyeHue.

Xupypau4Ho fieyeHue

Onepauusita ce M3BbPLUM YPe3 PEeCTEPHOTOMMUS
cnen npeaBapuTenHoO ekcnosupaHe Ha AsicHaTta nog-
KnioumyHa aptepus. Cnen agxesvonusa u YacTudHa
nepukapoMekToMmnsa ce 3arnovHa ekcTpakoprnoparnHo
KpbBoObOpalleHNne C apTepuanHa KaHlonauus Ha a.
subclavia dextra n BeHO3Ha KaHlonauusi Ha OSACHOTO
npencbpamve. Msonupa ce a. subclavia sinistra n ce npe-
KbCHa nocpeacteom Endo Gia 45 mm. Cneg cucteMHo
oxnaxpagaHe o 25°C, aopTeH knamnax v kapauonne-
r’MYyeH apecT ce OCbLUEeCTBU pe3ekuust Ha aopTHaTa
Obra npu ycrnoBusita Ha XMNoTepMUYeH LIMPKynaTopeH
apecT 1 CenekTuBHa aHTerpagHa uepebpanHa nepdy-
311 — C NpOAbIMKUTENHOCT 43 min.

descending thoracic aorta, measuring 5.5 cm; he had
previously undergone aortic valve replacement with a
mechanical prosthesis (Carbomedics No. 27) in 2015
for severe aortic stenosis.

Preoperative Data

Computed Tomography Angiography (CTA):
The aortic valve was a prosthetic valve measuring
27mm . Aortic dimensions were 41 x 38 mm at the lev-
el of sinuses of Valsalva, 49 x 46 mm at the sinotubular
junction, 55 x 54 mm in the ascending aorta, 43 x 36
mm proximal to the brachiocephalic trunk, and 33 x 31
mm at the aortic arch, with a kinking deformity (92° an-
gulation) immediately beyond the ostium of the left sub-
clavian artery. The proximal descending thoracic aorta
measured 57 x 55 mm, the mid-descending thoracic
aorta 38 x 37 mm, and the supradiaphragmatic de-
scending aorta 29 x 27 mm. The supra-aortic branches
originated normally, with isolated calcified plaques not-
ed within the partially visualized arteries.

Echocardiography: The left ventricle ejection frac-
tion was 58%. The aortic valve mechanical prosthesis
with a peak/mean transvalvular gradient of 19/9 mmHg
and grade |l paravalvular aortic regurgitation (pressure
half-time 497 ms); the mitral valve had a 34-mm ring with
leaflet fibrosis and regurgitation up to grade Il (vena
contracta 5 mm); and the tricuspid valve had a 34-mm
ring with grade | regurgitation and a TAPSE of 21 mm.

ECG: Sinus rhythm, heart rate 51 bpm, indetermi-
nate electrical axis.

Preoperative Coronary Angiography: Coronary
arteries with atherosclerotic plaques, without signifi-
cant stenoses.

Clinical Significance

Considering the extent of the aortic pathology, an-
eurysm size, and the associated risk of complications,
surgical treatment was indicated.

Surgical Treatment

The operation was performed through a median rest-
ernotomy following prior exposure of the right subclavi-
an artery. After resternotomy, adhesiolysis and partial
pericardiectomy, cardiopulmonary bypass was estab-
lished using arterial cannulation of the right subclavian
artery and venous cannulation of the right atrium. The
left subclavian artery was isolated and transected using
an Endo GIA 45-mm stapling device. Following systemic
cooling to 25°C, aortic cross-clamping and cardioplegic
arrest were achieved. Resection of the aortic arch was
performed under hypothermic circulatory arrest with se-
lective antegrade cerebral perfusion, lasting 43 minutes.
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B HM3xopgswata rpbaHa aopTa ce MMMIaHTMpa Xu-
OpugHa npotesa Frozen Elephant Trunk (E-vita Open
Neo), kaTo AuctanHata aHacTomo3a Ce M3BbpLM B
30Ha 2 Ha aopTHaTa pgbra. [locnegBa peumnnaHTa-
uMsa Ha naBaTta obwa kapoTuaHa apTepusi U TPYHKYC
Opaxuouedanvkyc KbM KIIOHOBETE Ha npoTesaTa.
Cnen Bb3cTaHOBABAHE Ha eKCTPaKOpnopanHoTo Kpb-
BOOOpalLLeHe M Knamnax Ha aopTHaTa nmpote3a ce
Kopurmpa ycTaHOBEHa napanpoTe3Ha KOMYHMKaUMs
B obnactra Ha HEKOPOHApPHWS CUHYC U Ce W3BbPLUM
npokcMMarnHata aHacTomMo3a KbM HaTuBHaTa aopTa.
Cnen pgeknamnupaHe Ha aopTata U Bb3CTaHOBSBaHE
Ha cbpAeyHaTa genHocT a. subclavia sinistra ce peu-
MMaHTMpa KbM TPeTUs OpaHLl Ha cbaoBaTa npoTtesa
no Tuna Kpaw-cTpaHa npes oTAerneH cybknaBmKkynapeH
onepaTvBeH SOCTbHI.

[Magko M3nu3aHe OT EeKCTpakoprnopanHo KpbBO-
obpalleHne npu ctabunHa xemoamHamuka. Cnep ge-
KaHIonMpaHe 1 OKOH4YaTernHa xemocTasa ce nocraBmxa
BPEMEHHW enuKapaHU enekTpoamn U ApeHaxu, a onepa-
TMBHaTa paHa ce 3aTBOPM MO CTaHOAPTEH HaYUH.

O6wo Bpeme 3a EKK — 211 min, uupkynatopeH
apect 43 min, BpeMe Ha Knamnax Ha aopTtata — 99 min.

CnedonepamuseH xo0

CnenonepaTuBHUAT nepuog npotede 6e3 ycrnox-
HeHus1, 6e3 HEBPOMOTMYHM U XUPYPTMYHK NpoBnemMu.
PexabunutauusaTa 6elle 3anodHaTa Ha BTOpUs Creao-
nepaTvBeH AeH.

Ha BTopus cnegonepatmeeH geH npu EKIN MoHuTO-
puypaHe ce YCTaHOBMW CMHYCOB apecT CbC 3aMecTuTe-
neH HoganeH putbm (38-40 ya./min). Cnen koHcynTa-
uus ¢ enektTpodmanonor naumMeHTsT belle nHauumpaH
3a MMNMNaHTaums Ha NOCTOSIHEH NENCMENKBP.

bewe wmnnaHTUpaH ABYKYXMHEH MENCMENKLP
(DDD pexunm) 6e3 yCrioxXHeHMs.

CriedoriepamugHa KOMIOMbP momoepagcka

mopakarsHa aopmozpaghus (2-mece4eH KOHMpPOori)

KoHTponHaTta KT aHrvorpadms nokasa ovakea-
HUTEe crnegonepaTtvBHU MpoMeHn 6e3 JaHHW 3a yc-
NOXHEHMS: npoxoguma npoTe3Ha PEKOHCTPYKUUSA Ha
Bb3XxoAdLlaTa aopTa, aopTHaTa Abra u cynpaaopTHU-
Te CbOOBE, KaKTO W HanbfHO pasrbHaT, MHTAKTEH U
afileKBaTHO KOHTpacTupaH CTeHT-rpadT B obrnactta Ha
aopTHaTa Abra U NpoKcMMariHaTa HM3xogslia aopTa,
6e3 gaHHM 3a eHOonuKK, Murpaums Ha rpadTa unu
Tpomboa3a.

A hybrid Frozen Elephant Trunk (E-vita Open Neo)
prosthesis was implanted into the descending thorac-
ic aorta, and the distal anastomosis was constructed
in zone 2 of the aortic arch. Reimplantation of the left
common carotid artery and brachiocephalic trunk into
the corresponding branches of the prosthesis was sub-
sequently performed.

After restoration of cardiopulmonary bypass and
a cross clamp of the aortic prosthesis, a paravalvular
communication was identified at the level of the non-cor-
onary sinus and repaired, the proximal anastomosis to
the native aorta was than completed. Following aortic
unclamping and restoration of cardiac activity, the left
subclavian artery was reimplanted into the third branch
of the vascular graft using an end-to-side anastomosis
with an additional subclavicular surgical incision.

The patient was weaned smoothly from cardiopul-
monary bypass with stable hemodynamics. Following
decannulation and meticulous hemostasis, temporary
epicardial pacing wires and mediastinal drains were
placed, and the operative wound was closed in a stan-
dard fashion.

Total cardiopulmonary bypass time: 211 minutes.
Circulatory arrest with antegrade cerebral perfusion
was 43 min, aortic cross-clamp time: 99 minutes.

Postoperative Course

The postoperative period was uneventful, without
neurological or surgical complications. Rehabilitation
was initiated on postoperative day 2.

On postoperative day 2, ECG monitoring revealed
sinus arrest with a junctional escape rhythm (38—40
bpm). Following consultation with an electrophysiolo-
gist, the patient was considered suitable for permanent
pacemaker implantation. A dual-chamber pacemaker
(DDD mode) was successfully implanted without com-
plications.

Postoperative Computed Tomography Thoracic

Aortography (2-Month Follow-Up)

Follow-up CT angiography demonstrated the ex-
pected postoperative findings without evidence of
complications: patent prosthetic reconstruction of the
ascending aorta, aortic arch, and supra-aortic vessels,
together with a fully expanded, intact, and adequately
opacified stent graft within the aortic arch and proxi-
mal descending thoracic aorta, and no evidence of en-
doleak, graft migration, or thrombosis.
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®dur. 7. MNpeponepaTtnsHa
KT aHrnorpadgms — cny-
Yyan 3

Fig. 7. Preoperative CT
scan — case 3

®ur. 8. MNocTtonepatmeHa KT aHrmorpadus
—cnyvan 3

Fig. 8. Postoperative CT scan — case 3

®ur. 9. lMNMoctonepatmeHa KT aHrmorpadus (2 meceua
crnef UHTepBeHUMsTa) — crnyyanm 3

Fig. 9. Postoperative follow-up CT scan — case 3
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Cnyvawn 4: 66-rogMiuHa )xeHa ¢ XpOHUYHA
Aucekauus Tun A ¢ pasnpocTpaHeHue
KbM aopTHaTa Abra u abepaHTHa AACHa
NoAKMKYNYHA apTepus

UHdopmauua 3a naumeHTa. 66-roguilHa XeHa c
aopTHa ancekauus Tin A no Stanford n ymepeHa aopT-
Ha peryprutauus.

[MpedonepamusHu daHHU

Komnromsbp-momoepadghcka aHauoepadus
(KTA). YctaHoBsBa ce gucekauuoHeH dnen, npo-
cnegvm OT gucTanHarta 4acT Ha Bb3xogsuwata aop-
Ta npes aopTHaTa gbra, gecueHaeHTHata n abgomu-
HanHaTta aopTa Mo UAnoTo UM NPOTEXEHUe, C eK3UT
B AsiCHaTa BbHLUHA MnvMavHa apTepusi, U LUMPOKO E€H-
TpW B aopTHaTa Abra Ha HMBO OTAENSAHETO Ha NnsBaTa
obwa kapotugHa aptepwus. o uanoTo nNpoTexeHune
Ha Ancekaumsita YacTU4HO TpoMbo3mpanuaT danwme
NYMEH € NO-MHTEH3NBHO KOHTPacTUpaH OT UCTUHCKUS
B KbCHa apTepuanHa dasa, ¢ no-rondm gMamerbp 1
KOMMpecusa BbpXy UCTUHCKUA nymeH. Pa3mepute ca
32 x 36 mm Ha HMBO cMHycuTe Ha Bancansa, 33 x 36
mm cuHoTybynapHo n 39 x 40 mm Ha HMBO TPYHKYC
nynMOHanuc; B aopTHaTa Abra Ha HMBOTO Ha nsiBaTa
noakrunyHa aptepust obwmnaT guametsp € 42 mm
(ncTuHekm nymeH 18 x 32 mm, danwwmne nymeH 20 x
33 mm), a cynpagmacdparmanHo Husxogsuiata aop-
Ta e ¢ 06wy guameTbp 34 x 38 mm, KaTO UCTUHCKUAT
NyMEH € KOMMpPUMMpPaH OT YacTU4HO TpoMbo3umpanus
danwme nymeH n namepsa 7 x 21 mm. OT cynpaa-
opTanHuTe cbAoBe AsicHaTa obula KapoTuaHa apTe-
pusi € KOHTpacTupaHa, C OCTUYM OT UCTUHCKUSA NYMEH;
nsieata obLia KapoTMaHa apTepusi € KoHTpacTupaHa,
C dnen B HayanHWs CErMeHT; ngaBaTa MoAKMYUYHA
apTepus e ¢ AgucekaunoHeH dren no usanoTo npore-
XEeHVe 1 Mo Xoda Ha akcurapHaTta apTepusi, C ek3uT
Ha HMBO Ha4anoTo Ha BpaxmanHaTa apTepus U NO-WH-
TEH3UBHO KOHTpacTupaH danwime nymeH; abepaHTHa-
Ta AsicHa nogkrounyHa aptepus (a. lusoria) e Bapue-
TeTHa, KOHTpacTMpaHa, ¢ chrien B Ha4yarHus CermeHT
n peTpoesodareaneH xXop.

Exokapduoepagpusi. Ppakunsata Ha un3Tnackea-
He Ha nsBa kamepa e 68%. AopTHaTta knana e ¢ Tpu
nnatHa, ¢ NMKOB rpagmeHT 12 mmHg u peryprutaums |l
creneH (PHT 396 ms, vena contracta 5 mm); mutpan-
HaTa knana e ¢ puHr 29 mm u peryprutaums | ctenen;
TpUKycnvaanHaTa knana e ¢ peryprutaums |+ crenen,
npu TAPSE 16 mm.

EKT: cvHycoB putbm, CH 90 yag./min, vHaude-
peHTHa enekTpuyecka oc

lMpedonepamueHa CKAI: KopoHapHu apTepun ¢
nnaku, 6e3 3Ha4YMMm CTEHO3N.

KnuHuyHo 3Ha4YeHue
Mpn komnnekcHaTta oOLIMpHaA aopTHa Auceka-
UMAa CbC 3acsraHe Ha aopTHaTa Abra U HM3xoagdllaTa

Case 4: A 66-Year-Old Woman with Chronic
Type A Aortic Dissection Extending into the
Aortic Arch and an Aberrant Right Subclavian
Artery

Patient Information. A 66-year-old woman with
Stanford type A aortic dissection and moderate aortic
regurgitation.

Preoperative Data

Computed Tomography Angiography (CTA). A
dissection flap was identified extending from the dis-
tal ascending aorta through the aortic arch, descend-
ing thoracic aorta, and abdominal aorta along its entire
course, with re-entry at the level of the right external
iliac artery, and a large primary entry tear in the aor-
tic arch at the origin of the left common carotid artery.
Throughout the dissected aorta, the partially throm-
bosed false lumen demonstrated greater contrast en-
hancement than the true lumen during the late arterial
phase, was larger in diameter, and compressed the true
lumen. Measurements were 32 x 36 mm at the sinuses
of Valsalva, 33 x 36 mm at the sinotubular junction,
and 39 x 40 mm at the level of the pulmonary trunk; at
the aortic arch at the origin of the left subclavian artery
the total diameter was 42 mm (true lumen 18 x 32 mm,
false lumen 20 x 33 mm), and immediately above the
diaphragm the descending thoracic aorta had a total di-
ameter of 34 x 38 mm, with the true lumen compressed
by the partially thrombosed false lumen and measuring
7 x 21 mm. Among the supra-aortic vessels, the right
common carotid artery was opacified and originated
from the true lumen; the left common carotid artery
was opacified with a dissection flap in its proximal seg-
ment; the left subclavian artery showed a dissection
flap throughout its course and into the axillary artery,
with re-entry at the origin of the brachial artery and a
more intensely opacified false lumen; and the aberrant
right subclavian artery (arteria lusoria) was patent, with
a dissection flap in its proximal segment and a retro-
esophageal course.

Echocardiography. The ejection fraction was 68%.
The aortic valve was tricuspid, with a peak gradient of
12 mmHg and grade Il regurgitation (pressure half-time
396 ms; vena contracta 5 mm); the mitral valve had a
29-mm ring with grade | regurgitation; and the tricuspid
valve had grade | regurgitation with a TAPSE of 16 mm.

ECG: Sinus rhythm, heart rate 90 bpm, indetermi-
nate electrical axis.

Preoperative Coronary Angiography: Coronary
arteries with atherosclerotic plaques, without signifi-
cant stenoses.



[MpoTesmpaHe Ha Bb3XoAslaTa aopTa U aopTHa Abra ...

93

aopTa, KaKTO U Hanu4yue Ha AOMMUHMUpaLW danwme
nymMeH vnu mannepdysusi, XMpYprudHUAT nogxoq ¢
frozen elephant trunk (FET) npeactaBnsiBa Hav-nog-
XOASLOTO U CbBPEMEHHO PELLEHME.

Tasn TexHuka no3BorisiBa €qHOBPEMEHHO: cTabu-
nuanpaHe Ha aopTHaTa Abra, AUPEKTHO TpeTUpaHe Ha
npoKkcMmarHaTta 4acT Ha Hu3xogsuwaTta aopta M Cb3-
[aBaHe Ha ycnosus 3a NocrneaBallo pemogenvpaHe u
Tpombo3supaHe Ha hanmBns NyMeH.

Mo 1031 HaumH FET ocurypsiBa Han-gobbp KOH-
Tpon BbpXy 3abonsiBaHETO B eAHa npouenypa, Hama-
nsiBa pUcka OT paHHa pynTypa u ynecHsiea 0baeLo
€HAOBACKyNapHO UM XUPYPTUYHO JeYeHMEe Mpu He-
obxoanMocT.

lMauneHTkata umalwle aHatomus Tun bovine aortic
arch, a aHeBpu3mMaTa Gelle pa3nonoxeHa AUcTanHo ot
nsaeata oblia KapoTMaHa apTepusl, HENOCPeACTBEHO
npeau maxopa Ha abepaHTHaTa AsicHA NOAKMOYMYHA
aptepusi (ARSA), kaTo cbLUeBPEMEHHO KOMMpecupaxa
TpaxesTa.

Belwe nnaHvpaH gByeTaneH xubpuaeH Noaxoa:
NbpBO XupyprudyeH gebpaHumHr Ha abepaHTHaTa
aptepus cybknaBus pekctpa, nocnegsaH ot FET
npouegypa 3a MnpoTe3nMpaHe Ha acueHOeHTHaTa
aopTa, aopTHaTa Abra U ctabunusayms Ha gecLeH-
OeHTHaTa aopTa.

Xupypau4yHo neyeHue

Ha nbpBu eTtan Gele usBbplieH Gannac mexay
OsicHaTa kapoTugHa u abepaHTHaTa AsicHa apTepus
cybknasus.

[lBe cegMuum no-KbCHO Gelle M3BbpLUEHa MbiHa
PEKOHCTPYKLMSA Ha aopTHaTa Abra c TexHuka Frozen
Elephant Trunk (FET).

Cnepn cpegvHHa CTEPHOTOMUS U NepUKapanonu-
3a Ha NNbTHM agxe3umn Ge ekcrnoHWpaHa Bb3X0oAs-
Lata aopTta 1 aopTHaTa Abra. lHTpaonepaTusBHo ce
yCTaHOBM XpOHUYHa TpoMbo3upana gucekauums, 3a-
noysala oT AUCTaliHUS CEerMeHT Ha Bb3xopsuiaTa
aopTta n obxBallalla aopTHaTa gbra, nasaTta obwa
KapoTuaHa apTepus, naBarta NogknoyMyHa apTepus
n abepaHTHa gAacHa NoAkN4YMYHa apTepusa (arteria
lusoria). AptepmnanHaTta nepdysms 6e ocurypeHa
Yypes KaHnaums Ha Nnpeaxo4Ho UMMNTaHTUpaH Kapo-
Tnpo-cybknasmnaneH barinac n Bb3xoasdiiara aopTa,
a BEHO3HMAT ApeHax — ype3 CTaHgapTHa KaHwona-
uMsa Ha gdcHOTo npeacbpauve. Cnen 3anoyBaHe Ha
eKcTpakopnopasnHo KkpbBoobpalleHe naymeHTkara
6e oxnageHa go 25° C.

Cnen aopTeH knamnax v NpUIioXKeHne Ha cenek-
TMBHa aHTerpagHa KpbBHa Kapauonnerusi npes Ko-
poOHapHUTE OCTUYMM € OCBHLUECTBEH XMUMOTEPMUYEH
uupkynaTopeH apect. [lpoBegeHa ©e paBycTpaHHa
CEnekTMBHa aHTerpagHa Mo3bvHa nepdysua 4pes
KaHlonaumst Ha gBeTe oOLWM KapoTuaHu aptepumn. Us-

Clinical Significance

In this patient with extensive chronic aortic dissec-
tion involving the aortic arch and descending thoracic
aorta, accompanied by a dominant false lumen and
evidence of malperfusion, the Frozen Elephant Trunk
(FET) technique represented the most appropriate
contemporary surgical strategy.

This approach allows: stabilization of the aortic
arch, direct treatment of the proximal descending tho-
racic aorta, promotion of false lumen thrombosis and
favorable aortic remodeling.

Thus, the FET technique provides optimal disease
control in a single procedure, reduces the risk of early
rupture, and facilitates potential future endovascular or
surgical interventions if required.

The patient presented with a bovine aortic arch
configuration, and the aneurysmal segment was locat-
ed distal to the left common carotid artery and imme-
diately proximal to the origin of the aberrant right sub-
clavian artery (ARSA), while simultaneously causing
tracheal compression.

A staged hybrid approach was planned, consist-
ing of initial supra-aortic debranching with an abberant
right subclavian to right carotid artery bypass followed
by definitive FET repair of the ascending aorta, aortic
arch and descending thoracic aorta.

Surgical Treatment

As the first stage, a right carotid—subclavian by-
pass was performed.

Two weeks later, complete aortic arch reconstruc-
tion using the Frozen Elephant Trunk (FET) technique
was undertaken.

Following median sternotomy and extensive peri-
cardiolysis of dense adhesions, the ascending aorta
and aortic arch were exposed. Intraoperative findings
confirmed chronic thrombosed dissection originating in
the distal ascending aorta and extending into the aortic
arch, left common carotid artery, left subclavian artery,
and aberrant right subclavian artery (arteria lusoria).

Arterial perfusion was established through cannu-
lation of the previously implanted carotid—subclavian
bypass graft and the ascending aorta, while venous
drainage was achieved through two-stage right atrial
cannulation. After initiation of cardiopulmonary bypass,
the patient was cooled to 25°C.

Following aortic cross-clamping and administration
of selective antegrade blood cardioplegia through the
coronary ostia, hypothermic circulatory arrest was insti-
tuted. Bilateral selective antegrade cerebral perfusion
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BbpLUeHa be pesekums Ha Bb3xogsilaTta aopTa 1 aopT-
HaTa Obra Jo 30Ha 2. JlaBata nogknioynyHa aptepus
ce npekbcHa nocpeacteom Endo Gia 45 mm. Arteria
lusoria cbLo Oelle nNpekbcHaTa, a AscHaTa 1 nsaesarta
obuwa kapoTugHa apTtepusi 6sixa MOOMIM3MpPaHN KaTo
OTAENHN Cb0BM OCTPOBMU.

B Hu3xogswaTa rpbgHa aopTa 6e MMmnnaHTupa-
Ha xmbpuaHa npoTesa E-vita Open Neo Ne 26, kato
auctanHaTta aHactomo3a 6e M3nbrHeHa B 30Ha 2 Ha
aopTHaTa Abra c nogcuneaHe ypes unuoBa neHTa.
MocnepoBatenHo 6e wu3BbpLIEHaA peumnnaHTaums
Ha nsBaTta n gsacHarta oblwa KapoTngHa apTepusi KbM
CbOTBETHUTE OpaHLoBe Ha npoTe3arta, nocrneaBaHa
OT Bb3CTaHOBSIBAHE Ha cucTeMHaTta nepgysus u no-
CTeneHHo 3atonnsHe. [pokcMManHaTta aHacToMo3a
Oe ocbllecTBeHa Ha HMBOTO Ha cCUHOTyOynapHaTta
Bpb3ka. Crnea Bb3CTaHOBsIBAHe Ha cbpaevHaTta Aen-
HocT Oe M3BbplLUeHa peBackynapusauus Ha nsieata
NoAKMtoYMyHa apTepus Ypes aHacToMO3upaHe KbM
TpeTusa OpaHWw Ha npoTesarta Mo TWUM Kpar—CcTpaHa
npes3 oTAeneH XupyprudeH OOCTbM cyOKnaBuKkynap-
HO BNSBO.

Magko na3nusaHe OT eKcTpakoprnoparHo KpbBO-
obpaweHue npu ctabunHa xemoguHamuka. VIHTpa-
onepaTmBHata TpaHce3odareanHa exokapauorpa-
duma noTBbpaM 3anaseHa (YHKUMS Ha HaTMBHaTa
TpUKycnugHa aopTHa krana 6e3 npomMsiHa B cTenex-
Ta Ha npegonepaTMBHO yCTaHOBEHaTa aopTHA MHCY-
dunuymeHuma.

O6wo Bpeme 3a EKK — 217 min, Bpeme B knam-
naxx Ha aoptata — 108 min. LiupkynaTtopeH apect — 69
min ¢ aHTerpagHa Mo3byHa nepdyans npu xunortep-
musa — 25° C.

CnedornepamueseH xo0

MauneHTkata Oewe xemoanMHaMM4YHO cTabunHa
Ha KaTexonamMuHoBa nogapbXkka n belue ekctybupaHa
0e3 KapAMOonynMOHarnHu YCITOXXKHEHNUS.

HeBponornyHata oueHka YCTaHOBWM TpaH3UTOpHa
enunenTnyHa aKkTUBHOCT B PaHHWUS criegonepaTyBeH
nepuoa. KpanmanHata KT He nokasa fgaHHM 3a ocTpa
WHTpaKpaHuanHa natonorus. He ce yctaHoBu gedu-
LMT OT cTpaHa Ha rpbOHaYHNst MO3bK.

[MpecToaT B MHTEH3UBHOTO OTAENEHME MPOLABITKU
0o netusa cnegonepatmeeH geH (POD 5), a nanvceaHe-
TO 3a AoMallHO feveHne Gelle Ha 14-usa cnegonepa-
TmBeH geH (POD 14).

CnedorniepamusHa KOMMoMbP momozpagcka

mopakarHa aopmozapadghusi (2-mecedeH KOHmMpOor)

CneponepatuBHO obpasHata guarHOCTUKa Moka-
3a nbfHa Tpombo3a Ha anwmBns NyMEH B CTEHTU-
paHaTa YacT Ha aopTata W HamansiBaHe Ha pasmepa
Ha aHeBpu3MaTa, KOeTo e MHAUKaTop 3a GnaronpuaTHO
AOPTHO peMoaernupaHe.

was established through cannulation of both common
carotid arteries.

The ascending aorta and aortic arch were resected
up to zone 2. The left subclavian artery was transected
using an Endo GIA 45-mm stapling device. The aber-
rant right subclavian artery (arteria lusoria) was also
ligated, while the right and left common carotid arteries
were mobilized as separate vascular islands.

A hybrid E-vita Open Neo No. 26 prosthesis was
implanted into the descending thoracic aorta. The dis-
tal anastomosis was performed in zone 2 of the aortic
arch and reinforced with a felt strip. Sequential reim-
plantation of the left and right common carotid arteries
into the corresponding branches of the prosthesis was
then carried out, followed by restoration of systemic
perfusion and gradual rewarming.

The proximal anastomosis was completed at the
level of the sinotubular junction. After restoration of
cardiac activity, revascularization of the left subclavian
artery was performed by an end-to-side anastomosis
to the third branch of the prosthesis with a separate left
subclavicular incision.

The patient was weaned smoothly from cardiopul-
monary bypass with stable hemodynamics. Intraop-
erative transesophageal echocardiography confirmed
preserved function of the native tricuspid aortic valve,
with no change in the degree of pre-existing aortic re-
gurgitation.

Total cardiopulmonary bypass time: 217 minutes.

Aortic cross-clamp time: 108 minutes.

Circulatory arrest time: 69 minutes with antegrade
cerebral perfusion at 25°C.

Postoperative Course

The patient remained hemodynamically stable on
catecholamine support and was extubated without car-
diopulmonary complications.

Neurological assessment identified transient epi-
leptiform activity during the early postoperative period.
Cranial computed tomography demonstrated no evi-
dence of acute intracranial pathology. No spinal cord
neurological deficit was observed.

The patient remained in the intensive care unit un-
til postoperative day 5 (POD 5) and was discharged
home on postoperative day 14 (POD 14).

Postoperative Computed Tomography Thoracic

Aortography (2-Month Follow-Up)

Postoperative imaging demonstrated complete
thrombosis of the false lumen within the stented seg-
ment of the aorta and a reduction in aneurysm size,
indicating favorable aortic remodeling.
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Losay (156:0)

®ur. 12. NoctonepatusHa KT aHrnorpadums (2 meceua cnef MHTepBeHumsaTa) — cnyyvam 4
Fig. 12. Postoperative follow-up CT scan (2 months after the intervention) — case 4
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OBCBXAOAHE

BcuukuTe yeTuprma naumeHTu B Hawlarta HavanHa
cepus npexuBsaxa onepaumsTa n 6sxa msnucaHun 6es
3Ha4MMK ycrioxHeHus. OcobeHo BaxHo e, Ye He ce Ha-
fnogaBa MHCYNT WM TpaeH HeBponornyeH gepvumt
(BKNIOUNTENHO yBpEXAaHe Ha rpbOHAYHUS MO3bK) B
Tasu rpyna. Teau pe3yntati ca obHagexgasalum, npea-
BV, BUCOKMS PUCK Ha XMpYprusta Ha aopTHaTa gbra.

HawwuTe gaHHM ca B CbOTBETCTBME C OPYI PaHHU
cepun, nybnukyesaHu 3a npotesata E-vita Open NEO.
Hanpumep, asnartcka MynTuueHTpoBa cepud ot 25 na-
LMEHTM C M3nona3eBaHe Ha pasknoHeHata E-vita NEO
cbobwasa 0% 30-gHEBHA CMBPTHOCT M NMNCca Ha WH-
cynTn, ¢ egsa 4% npexogHu rpbOHa4YHOMO3BbYHM HEB-
PONOrnMYHM HapylleHus. o cxoaeH HayuH, eqHOLEH-
TPOBO KOPEMNCKO Npoy4yBaHe npu 167 naumeHTn (octpm
N XPOHWYHW JAMCEeKauum M aHeBpU3MU), MOOJI0XKEHU
Ha TOoTanHa PeKOHCTPYKUMS Ha aopTHaTa gbra ¢ FET
(E-vita Open NEO), nokasa Hucka BbTpebOONHU4YHA
cMbpTHOCT OT 1.8%, KaTO 1-roguwHaTa NPexmnBaemMocT
poctura 95.9%.

Te3n cbBpeMeHHW pesynTaTti nokasear, 4ye npu on-
UTHW eknnu TexHukaTta FET ¢ mogepHn npotesn Moxe
Ja ce M3BbpLIBa C nepuornepaTMBHa CMbPTHOCT B
HUCKUTE eaHOLMPPEHN CTOMHOCTU U C NPUEMIIUB He-
BPONOrnyeH puck [4, 5].

BaxxHo e ga ce umaT npeaBug CrioXXHOCTTa Ha nNpo-
uegyparta v noTeHUManHuTe ycnoxuenus. No-ronemm
cepun OT BUCOKOCNELManmM3npaHmn LLEHTPOBE NoKa3Bear,
4ye OnepaTUBHUAT PUCK OCTaBa 3Ha4um, ocobeHo npu
onpegeneHn Noarpyny NaumneHTun.

B HeoTaaBHalwHa 11-rogmiiHa KoxopTa oT 51 naum-
eHTW, noanoxeHn Ha FET B eBponenckn LUeHTbp (C 13-
nonssaHe Ha pas3nuyHu nokoneHus E-vita rpadptose),
e JokrnagsaHa obula vectota Ha MHCynT okono 18%
N MOCTOSIHEH AeUUNT Ha rpbOHAYHUS MO3BK OKOIO
8%. OcobeHo BaxHO e, Ye naumeHTuTe, nekyBaHu no
noBOA, aHEBPU3MU Ha aopTHaTa Abra (3a pasnuka ot
ancekauun), ca MManu no-BMCOKa YecToTa Ha MHCYNT
(31,6% B Tasn cepus), BEPOSTHO nopaaun no-ronsama-
Ta aTepoCKNepoTUYHa TEXECT N MO-MPOABLIPKUTENHOTO
BpeMe Ha MO3b4Ha MCXeMUS Mpu Te3un cnyyan.[6]

B HawaTta cepusd He ce HabnrogaBaxa HEBPOMOTMY-
HW YCMNOXHEHWsi, HO BpoAT Ha nauMeHTUTEe e TBbpAEe
MarnbK, 3a Aa NO3BOMM KaTeropu4Hn N3Boau.

Mpunaraxme HSAKOMKO CTpaTernm 3a HamarnsiBaHe
Ha pucKa OT HEBPOMOIUYHM YCMOXHEHWS: NpeLnsHa
uepebpanHa npotekuua (B MoBe4yeTo cryvyaum AOBYC-
TpaHHa aHTerpagHa uepebpanHa nepdysusi), CTPUKT-
HO OrpaHnYyaBaHe Ha BPEMETO Ha LMPKYNaTOpPEH apect,
paHHo 3aTtonnsiHe u noctosiHeH NIRS (Near Infra Red
Spectroscopy) MOHUTOPUHI HA MO3bYHOTO KpbBOOOpa-
LeHve, 06e3Bb3gyLlaBaHe Ha CbpAeYHUTE KyXUHM NOA
KOHTPOI € TpaHce3ocdhareanHa exokapguorpadusi

DiscussION

Initial Outcomes: All four patients in our initial series
survived the operation and were discharged without
major complications. Notably, we observed no stroke,
or permanent neurological deficit (including spinal cord
injury) in this cohort. These results are encouraging,
especially given the high-risk nature of arch surgery.
Our findings align with other early experiences report-
ed for the E-vita Open NEO prosthesis. For example,
an Asian multicenter series of 25 patients using the
branched E-vita NEO reported zero 30-day mortality
and no strokes, with only a 4% rate of transient spinal
cord deficit. Similarly, a single-center Korean study of
167 patients (mix of acute dissections, chronic dissec-
tions, and aneurysms) who underwent total arch re-
placement with FET (using E-vita Open NEO) showed
a low in-hospital mortality of just 1.8%, with 1-year sur-
vival reaching 95.9%. These contemporary outcomes
suggest that, in experienced hands, the FET technique
with modern grafts can be performed with perioperative
mortality in the low single digits and acceptable neuro-
logic risk [4, 5].

However, it is important to temper enthusiasm by
recognizing the procedure’s complexity and potential
for complications. Larger series from high-volume cen-
ters indicate that operative risk is still significant, partic-
ularly in certain subgroups. In a recent 11-year cohort
of 51 FET patients at a European center (using multiple
generations of E-vita grafts), the overall stroke rate was
reported at ~18% and permanent SCI ~8%. Notably,
patients treated for arch aneurysms (as opposed to dis-
sections) had higher stroke incidence (31.6% in that
series), possibly reflecting the extensive atherosclerot-
ic burden and longer brain ischemia times in aneurysm
cases [6]. In our series, we did not encounter neurolog-
ical complications, but our sample is too small for de-
finitive conclusions. We did employ several strategies
to mitigate these risks: meticulous cerebral protection
(bilateral antegrade cerebral perfusion in most cases),
strict limitation of circulatory arrest time, early rewarm-
ing, and continuous near-infrared spectroscopy (NIRS)
monitoring of cerebral perfusion and transesophageal
echography guided heart deairing. These measures,
along with the device’s improved design (e.g., graft
branches that simplify arch vessel anastomoses, po-
tentially shortening ischemic times), likely contributed
to the favorable outcomes.
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Tesn mepku, 3aegHO ¢ NogobpeHnsa an3arH Ha yc-
TPONCTBOTO (Hanp. pas3KNoHeHUsATa Ha rpadta, KouTo
yriecHsiBaT aHacTOMO3UTE Ha CbOOBETE Ha aopTHaTa
abra n noTeHumManHo cbhkpaliaBaT BPEMETO Ha UCXe-
MUS1), BEPOSATHO cCa [OMPUHECNN 3a GraronpusiTHUTe
pesyntaTu.

CpaBHeHMe ¢ AByeTanHa PeKOHCTPYKLUSA

OcHoBHOTO npegumcTBo Ha FET e Bb3mMoXHOCTTa
3a eJHOEeTanHoO fe4YeHne Ha naTonornm, KouTo Tpa-
OVUMOHHO M3NCKBAT ABYeTanHa PekoHCTpykuus. MMpu
KnacuyecKknst NoOAXo4 NauMeHTn kaTo To3um B Criyyan 2
Ouvxa npemMuHany NbpBO NPe3 PEKOHCTPYKLMS Ha aopT-
HaTa Obra, a BNocrneacTBme — Npes oTaenHa MHTEPBEH-
UM Ha HM3Xodsllata aopTa. Tasu cTpaTterusi e cBbp-
3aHa ¢ nHTepcTagumHa cMbpTHOCT (3-13% B no-ctapu
Cepumn) U pUCK YacT OT NauueHTUTe aa He AOCTUrHaT Ao
BTOpUSA eTan.

FET npeoponsea 1031 HeJocTaTbk Ype3 eqHoBpe-
MEHHO fevyeHMe Ha naTornormsita Ha acueHAeHTHaTa
aopTa, aopTHaTa Abra 1 HM3xofsllata aopTa B edHa
onepauus, Makap u 3a CMeTKa Ha no-ronsgma TeXHU-
yecka crnoxHocTt. B HawaTta cepusa Cnyyan 2 npencra-
BNsiBalle NpPOoAbIPKMTENHaA 12-4acoBa peonepaTuBHA
WHTEPBEHLNS, HO MO3BONM U3bsirBaHe Ha MOBTOPHA
TOPaKOTOMMS U MOTEHLMANHa Tpeta onepauusa Bbpxy
Hu3xoasaTa aopTa. Bbnpeku TexHn4eckuTe npeguns-
BukatencTtea, FET Gelue n3BbplueHa Ge3zonacHo Gna-
rogapeHve Ha BHUMaTenHoTo NnaHupaHe u Myntuanc-
LMNANHapHUS nogxos.

PaHHOTO npocnegsBaHe nokasa edekTuBHa CTa-
Ovnmnsaumsa Ha guctanHata aopta. [pu Cnyyan 2 n 4
Oelle nocTurHaTta nbfHa Tpombo3a Ha anwmems ny-
MEH, KOETO HamarsiBa pucka oT 6baeLLa aHeBpm3marn-
Ha nporpecus.

Mpernen Ha nuTepaTtyparta

HawwvaT paHeH onuT CbLOTBETCTBA Ha NybnukyBa-
HUTe aaHHu, crnopen kouto FET ce yTBbpxaaBa kato
CTaHOapTU3MpaH MeTod 3a NneyeHne Ha obLmnpHM 3a-
bonsaeaHusa Ha rpbaHaTta aopTa. Shrestha u cbTp. [2]
onpeaensiT TexHMKaTa KaTto nogxogsiua npy natonorns
Ha aopTHaTa Agbra 1 NpPoKCMManHaTa HM3xogsLwa aop-
Ta, BbMPEKM OrpaHNYeHnTe gokasaTencrea oT paHao-
MU3MpPaHU Npoy4BaHus.

CbBpEMEHHN €[HOLEHTPOBU U  MHOFOLIEHTPO-
B/M CepuM MnokaseaT OnaronpusaTHW pesynTaTtu, Kato
Preventza n cb1p.[9] cbobwaBaT 5-roguiHa Npexu-
BsemocT Hag 90% npu onpegeneHn koxoptu. Hawnm-
Te pesynTaTi, Makap U Mpu KpaTko npocnensiBaHe u
Manbk Opon naumMeHTn, gemMoHcTpupaTt gobpa paHHa
NPEeXnBAEeMOCT 1 e(PEKTUBHO U3KMOYBaHE Ha aHEBPU-
3MarHara natonorus.

WMHcynTbT 1 yBpexgaHeTo Ha rpbOHaYHMS MO3bK
(SCI) octaBaT Han-CepuO3HUTE YCITOXKHEHUS, C YEeCTO-

Comparison with Staged Reconstruction

The principal advantage of the Frozen Elephant
Trunk (FET) technique is its ability to provide sin-
gle-stage treatment for pathologies that traditionally
require a two-stage reconstruction. Using the conven-
tional approach, patients such as the one presented
in Case 2 would typically undergo initial aortic arch re-
construction followed by a separate intervention on the
descending thoracic aorta. This strategy is associated
with interval mortality rates ranging from 3% to 13% in
earlier series, and a proportion of patients may never
proceed to the second stage of treatment.

The FET technique overcomes this limitation by
enabling simultaneous treatment of the aortic arch and
descending thoracic aorta within a single operation, al-
beit at the expense of increased technical complexity.
In our series, Case 2 represented a prolonged 12-hour
redo procedure; however, it allowed avoidance of a
repeat thoracotomy and a potentially necessary third
intervention on the descending aorta. Despite the tech-
nical challenges, FET was performed safely through
meticulous preoperative planning and a multidisci-
plinary approach.

Early follow-up demonstrated effective stabilization
of the distal aorta. Complete false lumen thrombosis
was achieved in Cases 2 and 4, reducing the risk of
future aneurysmal progression.

Literature Review

Our initial experience is consistent with published
evidence indicating that the Frozen Elephant Trunk
technique has become an established strategy for the
treatment of extensive thoracic aortic disease. Shres-
tha et al. [2] identified FET as an appropriate treat-
ment option for pathology involving the aortic arch and
proximal descending thoracic aorta, despite the limited
availability of randomized clinical trial data.

Contemporary single-center and multicenter se-
ries have reported favorable outcomes. Preventza et
al. [9] demonstrated five-year survival rates exceeding
90% in selected patient cohorts. Although our experi-
ence is limited by a small number of patients and short
follow-up duration, our results demonstrate excellent
early survival and effective exclusion of aneurysmal
pathology.

Stroke and spinal cord injury (SCI) remain the most
significant complications of the procedure, with report-
ed incidences of approximately 5-10% and 4-8%, re-
spectively. The risk of SCI is associated with the extent
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Ta cboTBETHO 5-10% 1 4-8%. PuckbT oT SCI e cebp3aH
c obemMa Ha OMCTaNHOTO CTEHTMPAHE U MPOABLIDKUTEN-
HOCTTa Ha LMPKYNaTopHUS apecT, kaTo MoXe Aa Obae
HamarieH 4Ype3 yMepeHa XuUnotepmus, noetanHa nep-
dy3nsi Ha JonHaTa NoroBUHA Ha TANOTO M U3MoN3BaHe
Ha No-KbCW CTEHT-rpadToBE.

Opyro BaxHoO npegumctso Ha FET e ctumynupa-
HETO Ha aopTHOTO peMofenupaHe npu pucekaums
ypes Mno-BMCOKa YecToTa Ha Tpombo3a Ha haniumeus
nymeH, ctabunuanpaHe Ha aopTHUS AMaMeTbp U Mo-
HUCKa HyXOa OT MOBTOPHU MHTepBeHuuun. Crniyyan 4
UNICTpMpa TO3N edPeKT — XPOHMYHA AuceKkauus Tvn
A Gelwe ycnewHo ctabunmuanpaHa ¢ egHokpatHa FET
npouenypa, a paHHOTO 0b6pa3Ho npocneasiBaHe Moka-
3a obnutepaunsa Ha danwusus nymeH. B gbnrocpo-
YeH NnaH ToBa MOXe Aa Hamanu HeobxogumocTTa oT
OOMBbIHUTENHN XUPYPTUYHU UHTEpBEHUUN. Bbaelim
npoyyBaHnss M AaHHW ot International E-vita Open
Registry we aagat no-sicHa oueHka Ha AbNrocpoyHara
edEeKTUBHOCT M U3OPBXIMBOCT Ha MeToaa [7, 8].

3AKNIOYEHUE

MpouenypaTta Frozen Elephant Trunk (FET) ¢ npo-
TesaTa E-vita Open NEO 6Gelwe ycnelwHo BbBegeHa B
Hallata MHCTUTYUUS U MO3BOMW edHOeTanHa PEKOH-
CTPYKLMSI MPU CINOXHW 3a00nsiBaHns Ha Bb3xogsllata
aopTa, aopTHaTa Abra U NpoKCcMMarnHarta Hu3xogslla
aopta. [MbpBOHAYaNHUAT HX OMUT OT YETUPU MIIaHOBU
cny4yasi nokasea, Ye TexHukarta e ocbluecTBuma un 6es-
onacHa npv BHUMATENHO MNfaHWpaHe K cnasBaHe Ha
CbBpPEMEHHUTE CTaHAapTuU.

PaHHWTe pe3ynTtaTi ca CbnocTaBnMu C Te3W Ha yT-
BbpAeHN aopTHU LeHTpose. FET ocurypu nbnHa aHa-
TOMMYHA KOpPEKLUMS B pamMKuTe Ha edHa ornepatvBHa
cecus, n3berHa HeobxogMMOCTTa OT MOeTanHn UHTEp-
BEHUUN 1 JoBefde A0 brnaronpusitTHO aopTHO pemoge-
nupaHe npu criyyauTe ¢ gucekauus. Tean pesyntatu
noakpensaT yTBbpxgaBaHeTo Ha FET kato ctaHgapTteH
noaxon npv oblMpHa naTonorus Ha rpbaHaTa aoprta
B CbOTBETCTBME CbC CbBPEMEHHUTE KIMHUYHU PBKO-
BOOCTBA.

Heobxogmmo e NpoabImKMTENHO NpocreasBaHe 3a
OLEHKa Ha ObMArocpoyHaTa U3LPBLXKIMBOCT Ha METOAa,
noBefeHNeTo Ha rpadpta U NpoMeHuTe B AUcTanHarta
aopTta. PaswumpsaBaHeTo Ha cepusTa C HOBWU Chnyyau
e MO3BOMM MO-HagEeXOeH aHanmua Ha dectoTata Ha
WHCYNT, yBpeXaaHe Ha rpbOHayHMs MO3bK, OpraHHa
ANCYHKUNS N HEOBXOAMMOCT OT MOBTOPHU MHTEPBEH-
uun. Hactosilwarta cepuys NocTtaBs OCHoBaTa 3a Mo-Luu-
POKO MPUINOXEHNE Ha XxnbpuaHata peKoHCTPYKLUUSA Ha
aopTHaTa abra B bwnrapus n nma noteHuyman ga nogo-
Opu pesyntatuTe Npu NAUUEHTU CbC CIOXHW aOPTHMU
aHeBpU3MM U aucekauun. PaHHWUTE pes3ynTtatu CbOT-
BETCTBAT Ha MEXAyHapOoaHUS ONUT MU NoKasear, Ye npu

of distal stent-graft coverage and the duration of circu-
latory arrest. This risk may be reduced using moderate
hypothermia, staged lower-body perfusion, and shorter
stent-graft lengths.

Another important advantage of the FET technique
is its ability to promote favorable aortic remodeling in
patients with aortic dissection through higher rates of
false lumen thrombosis, stabilization of aortic diameter,
and a reduced need for secondary interventions. Case
4 illustrates this effect: chronic type A aortic dissection
was successfully stabilized using a single FET proce-
dure, while early postoperative imaging demonstrated
complete obliteration of the false lumen. In the long
term, this may reduce the need for additional surgical
or endovascular interventions. Future studies and data
from the International E-vita Open Registry will provide
a more comprehensive assessment of the long-term
effectiveness and durability of this technique [7, 8].

CONCLUSION

The Frozen Elephant Trunk (FET) procedure us-
ing the E-vita Open NEO prosthesis was successfully
introduced at our institution and enabled single-stage
reconstruction for complex diseases involving the aor-
tic arch and proximal descending thoracic aorta. Our
initial experience with four elective cases demonstrates
that the technique is feasible and safe when performed
with careful planning and adherence to contemporary
surgical standards.

Early outcomes were comparable to results report-
ed by established aortic centers. The FET technique
provided complete anatomical correction during a sin-
gle operative session, avoided the need for staged in-
terventions, and resulted in favorable aortic remodeling
in patients with aortic dissection. These findings sup-
port the adoption of FET as a standard approach for
extensive thoracic aortic pathology in accordance with
current clinical guidelines.

Continued follow-up is required to evaluate the
long-term durability of the technique, graft performance,
and changes in the distal aorta. Expansion of the series
with additional patients will allow a more reliable as-
sessment of the incidence of stroke, spinal cord injury,
organ dysfunction, and the need for reintervention.

The introduction of the FET technique with the
E-vita Open NEO prosthesis at Acibadem City Clinic
Hospital Vitosha represents a significant advancement
in aortic surgery. The present series provides a foun-
dation for broader implementation of hybrid aortic arch
reconstruction in Bulgaria and has the potential to im-
prove outcomes in patients with complex aortic aneu-
rysms and dissections. Our early results are consistent
with international experience and demonstrate that,
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noaxoasawo obydyeHne n TexHorormyHa obeane4eHocT
[0pK No-Marnku LEeHTPOBE MoraT a NoCTUrHaT cbBpe-
MEHHM CTaHZapTu B aopTHaTta xupyprus. Odvaksa ce
FET na ce yTBbpAM KaTo KINIOYOB METO[, 3a NeveHne Ha
obwunpHa rpbaHa aopTHa naTororus, a obaeLum npo-
y4BaHUS U NO-roNemMun cepuu LWwe gagaT no-3agbndove-
Ha OLEeHKa Ha HeroBuTe Nomn3n 1 NpeansBMKaTencTea B
riokarnHara KrnvH1U4Ha npakTuka.

He e deknapupaH KOHIUKM Ha uHMepecu

Bubnunorpadus/References

1. Acharya M, Sherzad H, Bashir M, Mariscalco G. The frozen
elephant trunk procedure: indications, outcomes and future directions.
Cardiovasc Diagn Ther. 2022;12(5):708-721. doi: 10.21037/cdt-22-330.

2. Shrestha M, Bachet J, Bavaria J et al. Current status and rec-
ommendations for use of the frozen elephant trunk technique: a po-
sition paper by the Vascular Domain of EACTS. Eur J Cardiothoracic
Surg. 2015;47(5):759-769, https://doi.org/10.1093/ejcts/ezv085.

3. Kim CH, Kim TH, Lee H et al. One-year outcomes of total
arch replacement and frozen elephant trunk using the E-vita Open
NEO. Eur J Cardiothorac Surg. 2024;65(3):ezae017. doi: 10.1093/
ejcts/ezae017.

4. Doll I, Salewski C, Vohringer L et al. Early and 3-year out-
comes of Frozen Elephant Trunk procedure with evolving e-vita hy-
brid grafts: a retrospective single-centre cohort study over 11 years.
J Cardiovasc Dev Dis. 2025;12(9):368. doi: 10.3390/jcdd12090368.

with appropriate training and technological resources,
even smaller-volume centers can achieve contempo-
rary standards in aortic surgery. The Frozen Elephant
Trunk technique is expected to become an increasing-
ly important treatment modality for extensive thoracic
aortic disease, while future studies and larger clinical
series will further clarify its benefits and challenges in
local clinical practice.

No confiict of interest was declared

5. Ho JYK, Kim CH, Chow SCY et al. Initial Asian experience
of the branched E-vita open NEO in complex aortic pathologies. J
Thorac Dis. 2023;15(2):484-493. doi: 10.21037/jtd-22-1055.

6. Ahmad W, RieR HC, Rupprecht L, et al. The frozen ele-
phant trunk using a novel hybrid prosthesis for extensive aortic
arch disease: a multicentre study. Adv Ther. 2023;40(5):2190-
2202.

7. Rorris FP, Sakalihasan N, Soufi MK, et al. E-vita Open NEO
hybrid stent graft: a new frontier for total arch replacement. Ann Vasc
Surg. 2022; 2022 Aug;84:211-217. doi: 10.1016/j.avsg.2022.01.034.

8. Artivion, Inc. E-vita Open NEO Hybrid Stent Graft System —
Product Brochure.

9. Ji'Y, Zhang K, Zhou C et al. Surgical experience and long-
term outcomes of retrograde type A aortic dissection after thorac-
ic endovascular aortic repair. JTCVS Open. 2025;28:87-96. doi:
10.1016/j.xjon.2025.09.006.



