
Endovascular arch
repairs in 
emergencies

William Fortin
MD, MSc, FRCSC
Vascular and endovascular surgery
Hôpital du Sacré-Cœur de Montréal

Winnipeg vascular
and Endovascular
Symposium
April 25th 2026



• Consultant – Medtronic 

• Consultant/Proctor – WL Gore &  Associates

Conflicts of Interest

2Endoarch repairs in emergencies



• Endovascular aortic repair has gained significant traction over the
past two decades for descending thoracic repair

• Endovascular arch repair remains fairly new
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Background Endo-arch history

Tim Chuter 
USA

~ 2003 –
First single-branch cases

2009 –
First multi-branch
total arch case



• Endovascular arch repair has no strong literature
*** Elective >>> urgent cases ***

 Rarer

 Literature relies almost only on retrospective data
 Large centers’ monocentric papers
 Few multicentric papers

We must rely on TEVAR guidelines and clinical expertise
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Background Guidelines summary

2025 ESVS aTEVAR consensus

2026 ESVS descending guidelines

2021 SVS descending guidelines

2022 STS/AATS TBAD guidelines



• Where endovascular arch repair resembles from descending aortic repair

 Landing zones

 Some similar options
 Tubular and single-branched grafts (distal arch)

5Endoarch repairs in emergencies

Background Endo-arch vs TEVAR

>20-mm or healthy aorta for proximal and distal seal *
Straight (non-conical) aortic segment

< 42-mm of diameter
*To be adapted to every patient – compound risk to go higher vs inadequate seal



• Where endovascular arch repair differs from descending aortic repair

 Rarer
 Systematic involvement of supra-aortic vessels
 Continuous supra-aortic perfusion to consider
 ↑ Anatomical (planning) and procedural complexity
 ↑ Stroke risk

 > 30% present as semi-emergencies or emergencies
* Probably underevaluated in literature
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Background Endo-arch vs TEVAR



• Pathologies that need urgent or semi-urgent care
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Background Endo-arch vs TEVAR

Montgomery Panneton et al.
JVS 2025 

JVS 2025 laser-fen Zone 2
- 81 patients, 92% urgent/emergent
- 24% rupture
 ~ 50% TBAD /IMH
 16% BTAI
 11% TAA
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Background Endo-arch vs TEVAR

Montgomery Panneton et al.
JVS 2025 

 Over-representation of TBAD/IMH in 
zone 2 series/distal arch
 Rarely adequate landing in zone 3

Overall indications for repair (zone 2)



• Emergency arch repairs in zones 1 or 0 ? 

 Scarce literature

 Mostly series of elective case

 Some urgent/emergent cases buried in 
single-center series
 Dissections >> ruptures/BTAI/others
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Background Endo-arch vs TEVAR
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Options for emergency arch repair



• Specific options for arch repairs in emergencies
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Tubular endo/Hybrid extra-anatomicCustom-made EndovascularOpen/Hybrid

TEVAR +/- extra-anatomic bypassesCook Zenith Arch, Bolton Relay Plus 
Branch, Najuta, Inoue, Cratos…

 Hemiarch/Arch repair, Elephant
trunk/FET, …

 Durable options

 Off topic

 Important in Tx algorithm

 Less applicable to 
emergencies

 Few case-reports of use 
when already built

Options summary Emergency arch repair



• Specific options for arch repairs in emergencies
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Options summary Emergency arch repair

Laser/radiofrequencies/PMEGsOff-the-shelf branched devicesParallel stenting

Laser-Fen, Back-Table modificationTBE, Nexus, Castor… Chimney/Snorkel + TEVAR
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TEVAR + debranching

PROS

Widely available
 Any tubular graft

 Applicable to all zones
*** One vessel needed or >1 

arch debranching

 Reliable cerebral perfusion

CONS

 Cumulative time to cure 
lesion (bypasses + endo)

 Cumulative risk of open 
surgery + TEVAR

 Not applicable to total arch
* Or needs sternotomy for

debranching

 Extra-anatomic bypass issues
* Esophagus compression, 

skin erosion
* Durability
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TEVAR + debranching

He et al. 2026
J Thor Dis

 41 patients
 Landing: 20% Zone 0, 29% Zone 1, 51% Zone 2
 Only 17% urgent (residual type A)

 100% technical success, 5% type 1 EL 

 FU 5 –y : 
 85% survival
 13% bypass occlusions (4/5 axillary) 

 Zone 0 landings were after
ascending debranching for TAAD

 4 Axillary bypass failures
 Out of  13 (31%)
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TEVAR + parallel stenting

PROS

 Fast coverage of lesion

Widely available
 Any tubular graft

 Applicable to all zones, 
including total arch
 Upper access through at 

least 1 carotid

 Flexible option as bailout

CONS

 Durability concerns
 Endoleaks +++ through

gutters
 Stent compression or 

malapposition

 Stroke risk
 Arch manipulations
 Carotid access
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TEVAR + parallel stenting

Li et al 2022
Frontiers CVM

 345 patients, 2/3 dissections, Zones 0-2
 30-day stroke 2.6%, mortality 1.2%
 11% 1a endoleaks
 20% for 2-3 chimneys

 Similar to the Ch-EVAR literature (PERICLES, …)

Parallel stenting
Decent option as bail-out

Not as durable in time
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Off-the-shelf branched devices

PROS

 Anatomical preservation
 Zone 2

 Positioning control
 Pre-can. Wire assist

 Less operator-dependant
 TBE/Castor compared to 

Chimneys/PMEG/Laser
 Straightforward

technique
* Wire control and branch 

can. has learning curve

 Good early outcomes

CONS

 Not as easily available in all 
sizes for now

 Anatomical limits
 Coverage before branch
 Less applicable to all 

emergencies – curvatures, 
diameter changes, …

 Zones 0-1 landings need
debranching
 Compound risk Chx/stent

 NEXUS – higher learning
curve
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Off-the-shelf branched devices

77 patients Zones 0-1, elective
 Zones 91% Zone 0, 9% Zone 1
 5% failure

 30-day outcomes
 4% death
 8% stroke
 6% type 1/3 endoleaks

Off-the-shelf branched devices
Good option, particularly for elective

Honest results, durability TBD
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Laser/RF-Fen

PROS

 Fast coverage of lesion
 No need to modify graft

pre-coverage

Widely available
 Any tubular * non-PTFE * 

graft

 Fully endovascular, better seal

 Applicable to all zones, 
including total arch

 Anatomical preservation

CONS
 Operator-dependant

 Cerebral protection
 Gas bubbles
 Initial vessel coverage
 Procedural urgency to 

reinstate cerebral flow
 Left carotid access
 Arch manipulations

 Zones 0-1 landing complexity

 Concerns over type 3c EL
 Mitigated with recent Zone 

2 results

 Requires laser, Fenestration 
diameter restriction ൑ 8mm



Montgomery Panneton et al.
JVS 2025 
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247 patients retro meta-analysis, Zones 0-2 landings, most elective
Landing Zones 0 (19%), 1 (15%), 2 (66%)
30-day :  
 4.5% stroke
 3% mortality
 1% retrograde TAAD

Midterm reinterventions 6% (mostly leaks)

10-years FU (median 4)
 LSA stent patency 93%
 Fenestration endoleak reintervention 7%
*** No type IIIc

Laser-fen
Good results , particularly in Zone 2

Reassuring regarding type IIIc EL
Zone 0-1 long-term and emergencies TBD

Laser/RF-Fen
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Back-table PMEG

PROS

Widely available
 Any tubular

* unsheathable * graft

 Applicable to all zones, 
including total arch
*Zone 0-1 technique similar

 Anatomical preservation

 Fully endovascular

 Positioning stability/assist
 Flow through fens while

deploying
 Pre-canulated wire

CONS
 Operator-dependant

 Cerebral protection
 Arch manipulations
 Punctured delivery

mechanism

 Pre-planning

 Risk of pre-canulated wire
entanglement and graft
misalignment

 Necessitate bare-metal
proximal stents
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Back-table PMEG
Good results for elective cases
Longer-term and urgent TBD

Back-table PMEG

100 patients, Zone 0, elective
97% Success

30-day :
 2% mortality
 4% stroke
 8% Reintervention
 4% retrograde TAAD

2-years FU : no rupture, no SCI, all supra-aortic trunks patent

Canaud et al., JET 2024



23
Endoarch repairs in emergencies

Back-table PMEG
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BTAI rupture
Typical « Canaud » structure

9-months p.o.
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Mycotic aneurysm
2-reinforced fens conformation

6-months p.o.
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Mycotic ulcer
3-reinforced fens conformation

2-months p.o.
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Parenthesis on the risk of stroke and death
Arch grafts
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Risk of arch procedures

VQI, 2023, Zones 0-2 TEVAR

 4355 cases

 Stroke
 Zone 0 : 11%
 Zone 1 : 5.3%
 Zone 2 : 4.7%

 In-hospital mortality
 Zone 0 : 7%
 Zone 1 : 5%
 Zone 2 : 3%

 Stroke and death underrepresented
in single-center series
 Centers of expertise
 Selection and publication bias

Zone selection is of utmost importance
Further coverage = further risk

*** To balance with each patient 
 Anatomy

 Life expectancy
 Prior discussions MD-patient



• Emergency endovascular arch repair
New frontier with many options
Literature growing
Choice of technique highly dependant on center expertise 

and patient selection
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CONCLUSION
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