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s /2 ETWV AdcBeVNC NoU 2 XpOovia ApIvV
eixe unoBAnBel oe evOOAUAIKN
Bepaneia Tou apyIkou TUNUATOC TNC
BwpPAKIKNC AOPTNC KAl OTOV OMOoIo
TONOBETNONKE ENITUXWC EVOOAUAIKO
uooxeupa (stent-graft)

s META ano NpooPATO TPOXAIO ATUXNUA
eupavidel Bwpakiko aAyoc PE
NPOOOEUTIKN ENIOEIVWON.
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AIEYXEIPNTIKEG EIKOVEG UBPIOIKNG
OVTIKOTAOTAOONG AOPTIKOU TOEOU TUTTOU-I
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MeTeyxeipntikn Ayyeioypo@io Kol EvOOOUAIKN
OVTIMETWITION OVIOUONG OOPTNG KOOI AOPTIKOU TOSOU.
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1" EpwTnon

N'a noiov AOyo XpnoigonoinOnke n
eEWOWHATIKN KUKAoOpopIiqa;

o a) MNa KaAUTEPO EAEYXO TWV
AVACTOMWOEWV KAl KAAUTEPO XWPO
NpOCPUONC TOU JOOXEUNATOC.

. B) MNa Tnv KaAuTepn NpooTaAcCid TOU
eyKEPAAOU

= V) lNa diatnpnon xaunAoTepnG NiEonC

= 0)lNa oAad Ta avwTEpW



['1a TTO010 AOYO TTPOTIMNBNKE N
ECLWOWMATIKI KUKAO@opIda;
'EAEYX0OC apTnNPIaKNG nieonc kaBoAn Tn
OIAPKEIa TNG ENEPBACNC

AvVACTOUWON O€ MOAU KEVTPIKO THNMA TNC
aviouodac aopTnc WOTE va OnuioupynoOE
KaAUTEPN €NIPAVEId MPOCPUONG OTO
LOOXEUNA.

BeATiwpevn eykepalonpooTacia (uwnAn
slels)

EUKOAOTEPOC PEPIKOC AMOKAEIONOG AOPTNC
Anoguyn kapdiaknc karanovnonc(LVvent)



OpicuoG

= YBpIOIKN avTIKATAOTAON TOU dOPTIKOU TOEOU ival
0 OUVOUAOMOG TNG AVOIKTNG XEIPOUPYIKNG
AVTIMETWMIONG EVOC TUNMATOC TG MACOX0OUOoAc
aopTNC KAl TAuTOXPOova n MPOoEToIdacia yia tnv
OAOKANPWGN TNG unoAoIinnG naboAoyiac
evOOAUAIKQ.

= 398 OnuooIEVOEIC 0TO pubmed OXETIKEC UE TNV
UBPIOIKN AVTIMETWMNION TOU TOEou ano To 2010-
onNuepa

s 7 TpAnedec kKal opIAIEC YUPpwW ano TNV uBpIdikn
avTIUETWNION Tou TOEou oto EACTS 2019




ECEAICN TNG XEIPOUPYIKNG TOU TOCOU

Conventional
open total arch
repair,
“Elepha
trunk”,

Hybrid
approachas

\/hlgh risk pgrtients unfit
for open repair

anatomy? v'acceptable mortality and
v'adequate morbidity rates

landing zone?

v'CPB and DHCA
v'2-stage procedure
v (7-17)% mortality rate
v (4-12)% neurological
Injury rate
viinterval mortality
\/ n Ot a | | p a t I e n ts flt fo r *Younes HK?, et al. Hybrid thoracic endovascular aortic repair: pushing the envelope. J Vasc Surg. 2010;51(1):259-66.
*Moulakakis KG, et al. A systematic review and meta-analysis of hybrid aortic arch replacement. Ann Cardiothorac Surg. 2013;2(3):247-60.
O p e n s u rg @ r¥ «Borst HG, et al. Extensive aortic replacement using “elephant trunk” prosthesis. Thorac Cardiovasc Surg 1983;31:37-40.
avarfa J, et al. Hybrid approaches in the treatment of aortic arch aneurysms: postoperative and midterm outcomes. J Thorac Cardiovasc Surg. 2013 Mar;145(3 Suppl):S85-90.
*Westaby S, et al. Arch and descending aortic aneurysms: influence of perfusion technique on neurological outcome. Eur J Cardiothorac Surg 1999;15:180-5.
<Papakonstantinou NA?, et al. Cardiac surgery or interventional cardiology? Why not both? Let's go hybrid. J Cardiol. 2017;69(1):46-56.
*Oskowitz AZ?, et al. Hybrid treatment of aortic arch aneurysms. J CardiovascSurg (Torino). 2015 Oct;56(5):719-28.

«Zerwes S, et al. Clinical outcomes in hybrid repair procedures for pathologies involving the aortic arch. Vascular. 2015 Feb;23(1):9-16.



https://www.ncbi.nlm.nih.gov/pubmed/?term=Younes%20HK%5bAuthor%5d&cauthor=true&cauthor_uid=19954918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hybrid+thoracic+endovascular+aortic+repair,+younes
https://www.ncbi.nlm.nih.gov/pubmed/23977592
https://www.ncbi.nlm.nih.gov/pubmed/23260461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Papakonstantinou%20NA%5bAuthor%5d&cauthor=true&cauthor_uid=27727088
https://www.ncbi.nlm.nih.gov/pubmed/27727088
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oskowitz%20AZ%5bAuthor%5d&cauthor=true&cauthor_uid=25896514
https://www.ncbi.nlm.nih.gov/pubmed/25896514
https://www.ncbi.nlm.nih.gov/pubmed/24621559

EvOeiceic uBPpIOIKNG OVTIMETWITIONG:
YynAou KiIvOUVOU 0COeVEIG JE:

» O8U aopTIKO oUVOPOLO: OEUC
OIaXWPIONOC, ABNPWUATIKO EAKOC,
Evdayyelako aipatwpa, Iatpoyevnc
dIaXWPICHOC.

s EKQUAIOTIKAO aveupuopuaTda

s 2UVOPONO UEYAANC AOPTNC

s XEIPOUPYIKN avaTopia «un QIAIKN»
Y14 avolKTn KAaooikn Bepancia




INDICATIONS-NECESSITIES

Type I if
ascending aorta
diameter < 38-

40mm
ybri
debranching
procedures

Type II if
ascending aorta
diameter = 38-

for the treatment of thoracic aorticpathologies involving the aor[ic arch: an expert consensus document of

S) and the EuropeanSociety for Vascular Surgery (ESVS). Eur J Cardiothorac Surg. 2019 Jan 1;55(1):133-162.
*Moulakakis KG, et al. A systematic review and meta-analysis of hybrid aortic arch replacement. Ann Cardiothorac Surg. 2013;2(3):247-60.
*Bavaria J, et al. Hybrid approaches in the treatment of aortic arch aneurysms: postoperative and midterm outcomes. J Thorac Cardiovasc Surg. 2013 Mar;145(3 Suppl):S85-90.
«Vallabhajosyula P, et al. Type | and Type Il hybrid aortic arch replacement: postoperative and mid-term outcome analysis. Ann Cardiothorac Surg. 2013;2(3):280-7.
«Canaud L, et al. Hybrid Aortic Repair of Dissecting Aortic Arch Aneurysm after Surgical Treatment of Acute Type A Dissection. Ann Vasc Surg 2016;30:175-80.
~Shirakawa Y, et al. The efficacy and short-term results of hybrid thoracic endovascular repair into the ascending aorta for aortic arch pathologies. Eur J Cardiothorac Surg. 2014;45(2):298-304; discussion 304.
Vallabhajosyula P, et al. Type Il arch hybrid debranching procedure. Ann Cardiothorac Surg 2013;2(3):378-86.
*Brechtel K, et al. Hybrid debranching and TEVAR of the aortic arch off-pump, in re-do patients with complicated chronic type-A aortic dissections: a critical report. J Cardiothorac Surg 2013;8:188.
*Mizuno T!, et al. Easy and Safe Total Debranching of Arch Aneurysms Using Axiloaxillary Arterial Bypass. Ann Thorac Surg. 2015;100(4):1476-8.

*Czerny M, et al.
theEuropean Association for Cardio-Thoracic



https://www.ncbi.nlm.nih.gov/pubmed/30312382
https://www.ncbi.nlm.nih.gov/pubmed/30312382
https://www.ncbi.nlm.nih.gov/pubmed/23977592
https://www.ncbi.nlm.nih.gov/pubmed/23260461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vallabhajosyula%20P%5bAuthor%5d&cauthor=true&cauthor_uid=23977595
https://www.ncbi.nlm.nih.gov/pubmed/?term=(CS)Type+I+and+Type+II+hybrid+aortic+arch+replacement,+postoperative+and+mid-term+outcome+analysis.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Canaud%20L%5bAuthor%5d&cauthor=true&cauthor_uid=26529059
https://www.ncbi.nlm.nih.gov/pubmed/26529059
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shirakawa%20Y%5bAuthor%5d&cauthor=true&cauthor_uid=23913243
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+efficacy+and+short-term+results+of+hybrid+thoracic+endovascular+repair+into+the+ascending+aorta+for+aortic+arch+pathologi
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brechtel%20K%5bAuthor%5d&cauthor=true&cauthor_uid=24007462
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hybrid+debranching+and+TEVAR+of+the+aortic+arch+off-pump,+in+re-do+patients+with+complicated+chronic+type-A+aortic+dissections.+a+critical+report.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mizuno%20T%5bAuthor%5d&cauthor=true&cauthor_uid=26434457
https://www.ncbi.nlm.nih.gov/pubmed/?term=misuno+Easy+and+Safe+Total+Debranching+of+Arch+Aneurysm

Hybrid arch procedures

Type | arch hybrid

Transposition of branches so that

landing zone on Z0 of the aorta is
available.

Followed by simultaneous or in
second stage TEVAR



http://www.annalscts.com/article/viewFile/2014/2744/7643

Hybrid arch procedures

Type II arch hybrid repair

1. The type Il is recommended in Aortic aneurysms
of ascending aorta and arch with acceptable
Z3/Z4 and good peripheral LZ .

2. In this type replacement of ascending aorta in
addition to transposition of the branches is
required .

3. A short time of extracorporeal circulation is

needed.

4. The fourth branch of the graft
is used for the insertion of the
stent-graft and is transfixed
afterwards.


http://www.annalscts.com/article/viewFile/2014/2744/7643
http://www.annalscts.com/article/viewFile/2014/2744/7647
http://www.annalscts.com/article/viewFile/2014/2744/7648

Hybrid arch procedures

Type II1II arch hybrid repair

More complex cases such as mega aorta syndrome or
dissections with a lot of communications between true
and false lumen require hybrid type lll replacement .

In cases like this there is no acceptable proximal or
distal LZ.

A total ascending aorta and arch replacement is
needed : Elephant trunk or Frozen elephant trunk.

When extensive coverage of the descending aorta is to
be performed CSF drainage should be provided.


http://www.annalscts.com/article/viewFile/2014/2744/7643

2" EpwTtnon

NMoia aAAn TEXVIKA HNOPOUCE va
XpnoiponoinoeEr;

= a) YBp1dikn Tunou II

s [) Frozen elephant trunk
( YBp10ikn TUNou III )

s V) 2uvexion evOoauAikng Bepaneiac
ue Fenestrated graft.

= 0) Kaupuia ano TIC napanavw.



*Younes HK?, et al. Hybrid thoracic endovascular aortic repair: pushing the envelope. J Vasc Surg. 2010;51(1):259-66.

*Leacche M, et al. Surgical update: hybrid procedures, do they have a role? Circ Cardiovasc Interv. 2010;3(5):511-8.

*Bavaria J, et al. Hybrid approaches in the treatment of aortic arch aneurysms: postoperative and midterm outcomes. J Thorac Cardiovasc Surg. 2013 Mar;145(3 Suppl):S85-90.
Faulds J, et al. Minimally Invasive Techniques for Total Aortic Arch Reconstruction. Methodist Debakey Cardiovasc J. 2016;12(1):41-4.

*Canaud L1, et al. Hybrid Aortic Repair of Dissecting Aortic Arch Aneurysm after Surgical Treatment of Acute Type A Dissection. Ann Vasc Surg 2016;30:175-80.

+Kollias VD!, et al. Single-stage, off-pump hybrid repair of extensive aneurysms of the aortic arch and the descending thoracic aorta. Hellenic J Cardiol 2014;55(5):355-60.



https://www.ncbi.nlm.nih.gov/pubmed/?term=Younes%20HK%5bAuthor%5d&cauthor=true&cauthor_uid=19954918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hybrid+thoracic+endovascular+aortic+repair,+younes
https://www.ncbi.nlm.nih.gov/pubmed/20959598
https://www.ncbi.nlm.nih.gov/pubmed/23260461
https://www.ncbi.nlm.nih.gov/pubmed/27127562
https://www.ncbi.nlm.nih.gov/pubmed/?term=Canaud%20L%5bAuthor%5d&cauthor=true&cauthor_uid=26529059
https://www.ncbi.nlm.nih.gov/pubmed/26529059
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kollias%20VD%5bAuthor%5d&cauthor=true&cauthor_uid=25243433
https://www.ncbi.nlm.nih.gov/pubmed/?term=Single-stage,+off-pump+hybrid+repair+of+extensive+aneurysms+of+the+aortic+arch+and+the+descending+thoracic+aorta.

Type Il Hybrid advantages

risks of retrograde type A
dissection and endoleak are
eliminated

less invasive than total open
arch replacement

less bleeding



https://www.ncbi.nlm.nih.gov/pubmed/?term=Kollias%20VD%5bAuthor%5d&cauthor=true&cauthor_uid=25243433
https://www.ncbi.nlm.nih.gov/pubmed/?term=Single-stage,+off-pump+hybrid+repair+of+extensive+aneurysms+of+the+aortic+arch+and+the+descending+thoracic+aorta.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kent%20WD%5bAuthor%5d&cauthor=true&cauthor_uid=25125209
https://www.ncbi.nlm.nih.gov/pubmed/?term=Results+of+type+II+hybrid+arch+repair+with+zone+0+stent+graft+deployment+for+complex+aortic+arch+pathology.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kent%20WD%5bAuthor%5d&cauthor=true&cauthor_uid=25125209

OPEN TOTAL AORTIC ARCH REPAIR VS
HYBRID APPROACH

Cannot be directly compared due to selection

bias 45 open
total arch

/

66 hybrid
arch

v'no significant difference in in- v 9% mortality in patient<75
hospital mortality (16% open vs y.0. whereas 36% mortality
11% hybrid) in patients>7/5y.o0.

v'no significant difference in ¥'no significant difference in
transient neurologic complications hybrid group

(11% both) vwhen >75y.0. 11%

v'no significant difference in mortality in hybrid group vs
permanent neurologic 36% mortality in open group

complications (9% open vs 13%
hYbrid) Milewski RK, etal hyb id pro d replaced o p carch reconstructio onin

high-risk p compara dy of e I p rch de b nching with
ndov cuI g aft placi ement and conve I I open I nd distal
aortlc rch reconstructi Thor: C rdio S urg 20 0 40:590-7.



Interactive CardioVascular and Thoracic Surgery (2019) 1-8 ORIGINAL ARTICLE
doi:10.1093/icvts/ivz027

Cite this article as: Seike Y, Matsuda H, Fukuda T, Hori Y, Inoue Y, Omura A et al. s debranching thoracic endovascular aortic repair acceptable as the first choice for
arch aneurysm in the elderly? Interact CardioVasc Thorac Surg 2019, doi:10.1093/icvts/ivz027.

Is debranching thoracic endovascular aortic repair acceptable as the

Interactive CardioVascular and Thoracic Surgery (2019) 1-8 ORIGINAL ARTICLE
doi:10.1093/icvts/ivz027

Cite this article as: Seike Y, Matsuda H, Fukuda T, Hori Y, Inoue Y, Omura A et al. Is debranching thoracic endovascular aortic repair acceptable as the first choice for
arch aneurysm in the elderly? Interact CardioVasc Thorac Surg 2019; doi:10.1093/icvts/ivz027.

Is debranching thoracic endovascular aortic repair acceptable as the
first choice for arch aneurysm in the elderlv?’

Key question

Yoshimas. - - S kuda®, Yo ira?,
Is debranching thoracic endovascular aortic repair o .
(d-TEVAR) acceptable as the first choice for Sasaki® ar F'eed‘(’:o‘::_'?n::’c?’;':z:::;en"on
aortic arch aneurysm in the elderly (>75 years old)? R L TR —
# Department of Car r Center, Osal Tl e A
® Department of Rad ka, Japan 08 T .~
Key finding(s)
' Co.rrespondmg autt Propensity score matching yielded similar rates ‘bral and Card| 05 1 5.Japan.
Tel: +81-6-6833501 | o 5irvival (85% in TAR vs 71% in d-TEVAR) and of |- Matsuda)
OBJECTIVES: This | freedom from reintervention (97% vs 90%) at 4 years. |outcomes k[ ** 7 aching tho-
racic endovasculal idity of d-T 5 - arch aneu-
. i D-TEVAR
rysm in the elderly
Take-home message 5] p=0.16 (log-rank)
METHODS: We 1ad underge| ™ — . ™ 21 patients
who had undergc d-TEVAR is acceptable as the first choice ) between - 0 2 4 6 8  (years) group were

of procedure for repair of aortic arch aneurysm
in the elderly (>75 years old).

matched based or itient charai

RESULTS: Rates or reeaom rrom aii-cause mortaiity at < ana 4 years were similar between the 2 groups (88% and 77% in the TAR group vs
82% and 64% in the d-TEVAR group, P=0.11), but rates of freedom from reintervention at 2 and 4years were significantly higher in the
TAR group (100% and 96%) than in the d-TEVAR group (97% and 88%) (P =10.004). Propensity score matching yielded similar survival rates
of 88% and 85% for TAR vs 86% and 71% for d-TEVAR (P=0.53) and comparable freedom from reintervention rates (100% and 97% in
TAR, 98% and 90% in d-TEVAR, P =0.16) at 2 and 4 years. Cox regression analysis identified previous cerebral infarction [hazard ratio (HR)
3.9; P=0.005 in TAR/HR 3.1; P=0.002 in d-TEVAR] as an independent positive predictor of overall mortality in both groups.

CONCLUSIONS: Midterm outcomes after TAR and d-TEVAR were satisfactory and propensity score matching-based evaluation revealed
no significant differences in outcomes, implying that d-TEVAR is an acceptable first-choice procedure for aortic arch aneurysm in patients
older than 75 years.

Keywords: Elderly - Aortic arch aneurysm - Total arch replacement - Debranching thoracic endovascular aortic repair - Propensity
score matching




Journal of the American College of Cardiology Val. 53, No. 14, 2010
{© 2010 by the American College of Cardiology Foundation and the American Heart Association, Inc. 155N 0735-109710/836.00 VTN N B Open Surgery. At present, endowvascular stent

Pobiihed by Eserier Tne A0 1016 e 1002015 grafts have not been approved by the UUS Food and Drug
Adming 100 fo reaiment o Qelvsn or othe O -
PRACTICE GUIDELINE: FULL TEXT Fitions of the aortic arch. For patients with large aneu
sms who are not candidates for conventional open
operation, experience is accumulating with operative pro-
edures that involve translocation of the brachiocephalic
arteries from the aortic arch using branch grafts from the
proximal ascending aorta, and placement of an endowvas-
lar graft into the distal ascending aorta, the entire aortic
arch, and a segment of the adjacent descending thoracic
pria (371 460 4610,

2010 ACCF/AHA/AATS/ACR/ASA/SCA/SCAL/SIR/STS/SVM
Guidelines for the Diagnosis and Management of
Patients With Thoracic Aortic Disease

European Heart Journal (2014) 35, 28732926 ESC GUIDELINES
EURCPEAN doi:10.1093/eurheartj/ehu281

SOCIETY OF
cARER -

2014 ESC Guidelines on the diagnosis and
treatment of aortic diseases

Document covering acute and chronic aortic diseases of the thord
and abdominal aorta of the adult

The Task Force for the Diagnosis and Treatment of Aortic Diseases
of the European Society of Cardiology (ESC) after total arch vessel trareposiom, as well as in patients with the

Authors/Task Force members: Raimund Erbel* (Chairperson) (Germany), underl‘ylng dlagnOSIS of acute Twe B AD, the risk of re‘trogmde

Victor Aboyans* (Chairperson) (France), Catherine Boileau (France), Type A AD as a direct consequence of the procedure is elevated
Eduardo Bossone (Italy), Roberto Di Bartolomeo (Italy), Holger Eggebrecht
(Germany), Arturo Evangelista (Spain), Yolkmar Falk (Switzerland), Herbert Frank
(Austria), Oliver Gaemperli (Switzerland), Martin Grabenwéger (Austria),

Axel Haverich (Germany), Bernard lung (France), Athanasios John Manolis (Greece),
Follkert Meijboom (Netherlands), Christoph A. Nienaber (Germany), Marco Roffi
(Switzerland), Hervé Rousseau (France), Udo Sechtem (Germany), Per Anton Sirnes
(Norway), Regula S. von Allmen (Switzerland), Christiaan J.M. Vrints (Belgium).

and should be weighed against the remaining risk of conventional
105,117,324,325

surgery.

ESC Committee for Practice Guidelines (CPG): Jose Luis Zamorano (Chairperson) (Spain), Stephan Achenbach
(Germany), Helmut Baumgartner (Germany), Jeroen ). Bax (Netherlands), Héctor Bueno (Spain), Veronica Dean
(France), Christi Deaton (UK), Cetin Erol (Turkey), Robert Fagard (Belgium), Roberto Ferrari (Italy), David Hasdai
(Israel), Arno Hoes (The Netherlands), Paulus Kirchhof (Germany/UK), Juhani Knuuti (Finland), Philippe Kolh




European Journal of Cardio-Thoracic Surgery 55 (2019) 133-162 POSITION STATEMENT

doi:10.1093/ejcts/ezy313  Advance Access publication 12 October 2018

Cite this article as Czerny M, Schmidli ], Adler S, van den Berg JC, Bertoglio L, Carrel T et al. Current options and recommendations for the treatment of thoracic
aortic pathologies involving the aortic arch: an expert consensus document of the European Association for Cardio-Thoracic surgery (EACTS) and the European
Society for Vascular Surgery (ESVS). Eur ] Cardiothorac Surg 2019;55:133-62

Current options and recommendations for the treatment of thoracic
aortic pathologies involving the aortic arch: an expert consensus
document of the European Association for Cardio-Thoracic surgery
(EACTS) and the European Society for Vascular Surgery (ESVS)

Martin Czerny (EACTS Chairperson)®*T and Jurg Schmidli (ESVS Chairperson)®+
Writing Commiittee: Sabine Adlerq,Jos C. van den Bergd'e't, Luca Bertogliof'*, Thierry Carrelb'f, Roberto Chiesaf't,
Rachel E. Cloughg't, Balthasar Eberle™?, Christian Etz'T, Martin Grabenwéger“, Stephan Haulon'“t, Heianakob"",
Fabian A. Kari*T, Carlos A. Mestres™, Davide Pacini™, Timothy Resch®*, Bartosz Rylski®T, Florian Schoenhoff®T,
Malakh ShresthaP’, Hendrik von Tengg-Kobligkd+, Konstantinos Tsagakis"’ and Thomas R. Wyss+

Recommendation Z3: TEVAK in zone U afte
previous debranching may be considered in
patients unfit for open repair and suitable

anatomy | 180, 191].

(o3 Level B

Recommendation 24: TEVAR in zones 1 and
2 should be considered in patients with suit-
able anatomy [4

Recommendation 25: stent-graft deployment

is not recommended in patients with g proxi-
e elimbn ] Laen i v wmemm Lae sl Lame dlan e
mal Eim:”ch6.3 Transposition (debranching) of supra-aortic

25 MM Ol yesels and thoracic endovascular aortic repair and
the importance of the subclavian arteries in main-
taining the blood supply to the spinal cord

Recommendation 26: zones 0-2 TEVAR are

not recommended in natients with connective
. i thoracic aortic pathology (zone 0 proximal neck). For patients at

s a higher risk of stroke, open aortic arch surgery remains the best

Native aol therapeutic option because extensive manipulation during
[~ _ debranching as well as during TEVAR might cause embolization
Recomm[17g 180, 181). Patients presenting with distal arch pathology

should be considered in patients with concom-
itant aortic valve pathology or at high risk for
aorta »38 mm, bicuspid aortic valve, arch
abnormalities, lost sinutuhularjﬂnction, exten-
sive ascending aortic length) [175, 191].

Class 1A QIR

Class 1A

CrossMark

Canadian Journal of Cardiology 32 (2016) 703—713

Society Position Statement

Canadian Cardiovascular Society/Canadian Society of
Cardiac Surgeons/Canadian Society for Vascular Surgery

Joint Position Statement on Open and Endovascular Surgery
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RECOMMENDATION

13. We suggest that hybrid arch repair be considered in
patients deemed too high-risk for conventional open

Values and preferences. Stroke is a significant risk in
conventional and hybrid techniques. Creation of an
optimal straight landing zone in Dacron or native aorta is
desirable for stent graft technology available today.
Ascending aortic diameter > 4 cm is a risk factor for

retrograde type A dissection. T-lybrid arch repair should be

avoided in patients with known or suspected connective
tissue disorders unless proximal and distal landing zones

arc in Dacron replaced aorta.

14. We suggest that hybrid arch techniques might be
considered for single-stage repair in patients with
diffuse aneurysms involving the ascending, arch and
descending aorta (mega aorta) (Weak Recommenda-
tion, Low-Quality Evidence).




INDICATIONS FOR FROZEN ELEPHANT
TRUNK

*Moulakakis KG, et al. A systematic review and meta-analysis of hybrid aortic arch replacement. Ann Cardiothorac Surg. 2013;2(3):247-60.
«Bavaria J, et al. Hybrid approaches in the treatment of aortic arch aneurysms: postoperative and midterm outcomes. J Thorac Cardiovasc Surg. 2013 Mar;145(3 Suppl):S85-90

«Vallabhajosyula P?, et al. Type | and Type Il hybrid aortic arch replacement: postoperative and mid-term outcome analysis. Ann Cardiothorac Surg. 2013;2(3):280-7.
«Canaud L1, et al. Hybrid Aortic Repair of Dissecting Aortic Arch Aneurysm after Surgical Treatment of Acute Type A Dissection. Ann Vasc Surg 2016;30:175-80

*Vallabhajosyula P, et al. Type Il arch hybrid debranching procedure. Ann Cardiothorac Surg 2013;2(3):378-86.
*Brechtel K, et al. Hybrid debranching and TEVAR of the aortic arch off-pump, in re-do patients with complicated chronic type-A aortic dissections: a critical report. J Cardiothorac Surg 2013;8:188
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*Mizuno T?, et al. Easy and Safe Total Debranching of Arch Aneurysms Using Axiloaxillary Arterial Bypass. Ann Thorac Surg. 2015;100(4):1476-8.
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DICA [1E O
Recommendation 19: the FET technique or
TEVAR to close the primary entry tear should
be considered in patients with acute type A
aortic dissection with a primary entry in the Class 1A

distal aortic arch or in the proximal half of the
DTA to treat associated malperfusion syn-
drome or to avoid its postoperative
development

e FET is potentially indicated for all pathologies of the ao
aneurysm and dissection [159-161]. Different from

Recommendation 22: the FET technique
should be considered in patients with concom-
itant distal thoracic and thoraco-abdominal
aortic disease that, in a later stage, will or is
likely to require either surgical or endovascular
treatment.

vascular aortic repair, the fixation of the FET is performed by a
circumferential suture, which eliminates the risk of a proximal
endoleak The endoluminal sealing of the surgical suture line by
the stent graft improves haemostasis and makes FET ideal to fix

Class lIA

DTA: descending thoracic aorta; FET: frozen elephant trunk; TEVAR: thora-

cic endovascular aortic repair.
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Extensive repairincludinggraft replacement of the ascending aorta)

and aortic arch and integrated stent grafting of the descending

aorta'™ (‘frozen elephant trunk’) was introduced as a single-stage
103,105

procedure.

ginally designed for repair of chronic aneurysm, the hybrid approach,

consisting of a single graft, is also applied, more often now in the

setting of acute dissection (Web Figures 10 and 11).""® "

Recommendations

Class®

Level® Ref.c

In all patients with AD,
medical therapy including
pain relief and blood
pressure control is
recommended.

In patients with Type A AD,
urgent surgery Is
recommended.

In patients with acute Type
A AD and organ
malperfusion, a hybrid
approach (i.e. ascending
aorta and/or arch
replacement associated with
any percutaneous aortic or
branch artery procedure)
should be considered.

lla

In uncomplicated Type B
AD, medical therapy should
always be recommended.

In uncomplicated Type B
AD, TEVAR should be
considered.

218,219

In complicated Type B AD,
TEVAR is recommended.

In complicated Type B AD,
surgery may be considered.

and peripheralarteries. In particular clinicalsituations, the frozenele-
phant trunk' technique might also be considered in the treatment of
complicated acute Type B AD without a proximal landing zone, a

also eliminates the risk of retrograde Type A AD. ™




Elephant
trunk

Disadvanta

ges-
2-stage
gpberatio

-Di Bartolomeo R!, et al. Frozen versus conventional elephant trunk technique: application in clinical practice.Eur J Cardiothorac
Surg. 2017 Jan;51(suppl 1):i20-i28.
«lus F, et al. Elephant trunk procedure 27 years after Borst: what remains and what is new? Eur J Cardiothorac Surg 2011;40:1-11

+Kollias VD?, et al. Single-stage, off-pump hybrid repair of extensive aneurysms of the aortic arch and the descending thoracic aorta. Hellenic J Cardiol 2014;55(5):355-60
*Kent WD, et al. Results of type Il hybrid arch repair with zone 0 stent graft deployment for complexaortic arch pathology. J Thorac Cardiovasc Surg 2014;148(6):2951-5.

«Patel HJ, et al. Open arch reconstruction in the endovascular era: analysis of 721 patients over 17 years. J Thorac Cardiovasc Surg 2011;141:1417-23
eDi Eusanio M, et al. Conventional versus frozen elephant trunk suragery for extensive disease of the thoracic aorta. J Cardiovasc Med (Haagerstown). 2014:15(11):803-9.
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Background Conventional open total arch replacement is the
EbSaped. 2016
However, it is a two-stage procedure related tohig _ .~
aortic arch reconstruction, the so-called “frozen e

Methods A meta-analysis and detailed review of the litera.u.« purssicw sivnd ey cuso v srcccinees cusu,
concerning frozen elephant trunk hybrid approach was conducted and data for morbidity and mortality
rates were extracted.

Results Among 989 patients included, the pooled 30-day or in-hospital mortality rate was 5.04% (95%CI =1.13-
10.74), stroke rate was 2.38% (95%CI = 0.13-6.30), and the irreversible paraplegia due to spinal cord injury
rate was 0.63% (95%CI = 0.00-2.73). Finally, the pooled cumulative survival at 1 year was remarkably high
(86.7%, 95%CI = 81.08-92.90).

Conclusions Frozen elephant trunk is a safe alternative to conventional elephant trunk repair for extensive aortic arch
pathologleq w1th acceptable qhort- and mid- term results, awndmg the mterval mm‘talltv }mzard

a

f\'-"'r -.-\urdu Ilvbrld procedureq * Aortic arch * Frozen elephant trunk



European Journal of Cardio-Thoracic Surgery 44 (2013) 1076-1083
doi:10.1093/ejcts/ezt252 Advance Access publication 15 May 2013

Experience with the conventional and frozen elephant trunk
techniques: a single-centre study’

Sergey Leontyev*, Michael A. Borger', Christian D. Etz, Monica Moz, Joerg Seeburger, Farhard Bakhtiary,
Martin Misfeld and Friedrich W. Mohr

Department of Cardiac Surgery, Heart Center, University of Leipzig, Leipzig, Germany

Table 4:  Postoperative clinical characteristics for cET vs FET patients and for patients with and without Type A aortic dissection

Total cET FET P
n=171 n=125 n=46
Postoperative outcome
PND 26 (15.2) 20 (16.0) 6(13.0) 06
TND 27 (15.8) 23 (18.4) 4(87) 0.1
(Paraplegia 15(8.8) 5(4.0) 10(21.7) <0.001)
Respiratory failure 76 (44.4) 57 (45.6) 19(41.3) 0.6
Renal failure 34(19.9) 23(18.4) 11(23.9) 04
Reoperation for bleeding 30(17.5) 24(19.2) 6(13.0) 03
30-day mortality T8 (164 7A(19.2) I8 01
In-hospital mortality 31(18.) 27 (21.6) 4(8.7) 0.053




Hybrid type |l repair
AV £ V’

Debranching with retnforcement of landing zone with
oraft matertal to enhance seal and prevent future
dilatation of landing zone
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Acsending aorta and arch replacement
with tetrabranch graft
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Insertion of the e-vita open graft to
the descending thoracic aorta




Withdrawal of the graft to anastomose the arch




Trifurcated arch gratft
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Final picture of type Il hybrid arch
replacement (frozen elephant trunk)
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POSTOPERATIVE CARE

= [his is based on two principles :

(I) Haemodynamic stability that allows good blood supply to the
organs.

(Il) Spinal cord protection (CSF drainage).

= Maintenance of mean blood pressure of 80 — 90 mm Hg and in some
cases 90-110 mm Hg ( cases with long aortic coverage) .

= Preoperative Lumbar drain especiall?]/ if the stent-graft is to cover
thoracic aorta below T6 or in cases when part of abdominal aorta has

been replaced.



Evaggelismos hospital experience

125 patients with a acute type A dissection have been
treated over the last 5 years. In hospital mortality:12%

>300 TEVAR . Cases include traumatic aortic rupture
selective cases of type B aortic dissection, rupture
atherosclerotic ulcer of the descending aorta or as
supplementary therapy of arch replacement over the last
10 years with excellent results. (Interventional radiology
department)

15 cases of arch debranching+TEVAR (Type | hybrid-
1 death)

28 cases of arch replacement + TEVAR (type |l
hybrid (no death)

14 Frozen elephant trank ( Type Il — 4 deaths )

A total of 57 hybrid arch replacements (5 deaths = 9%)
CAEES)

Necessary : TEAM WORK




PICTURES FROM THE FUTURE:HYBRID
ROOMS AND 3D PRINTING
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