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Endovascular aortic arch repair (EEAR)
Systematic review of CE- or CMD endografts

• 15 original investigations

• 8 observational studies

• 7 case reports/series

• N=273 EAAR patients

• PMEG or in-situ fenestrated arch grafts were 

excluded



EAAR Devices Available



EAAR Key Therapy Outcomes

Outcome Meta-analysis 
(95% CI) 

Mortality 15.6%

CVA 14.0%

MI 3.7%

PVE 7.3%

Endoleaks 13.3%

Dissection 3.0%

Procedure success 92.5%
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Global Endovascular Aortic Arch Market 
FDA and CE Marked
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Device Make
Off the 
shelf?

Zone #Branch FDA CE Mark

S
in
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le
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r
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n

c
h

NEXUS Endospan Yes 0 1 Ongoing Yes

Gore TBE Gore
Yes 2 1 Approved Yes

No 0 1 Ongoing No

M
u

lt
i 
B

r
a
n

c
h

NEXUS DUO Endospan No 0 2 Start 2024 Custom only

RelayBranch Terumo No 0 2 or 3
On Hold due 
to Stroke

Custom only

Zenith Arch 
Branch

Cook No 0 3 No Custom only

Branched Inoue PTMC No 0 3 No Custom only

Current Single and MultiBranch Devices for the Endovascular Aortic Arch Repair



Early post-op stroke

First Author, 
Ref. # 

Manufacturer N Proximal LZ
Stroke 

Incidence % 

Dake3 TBE, Gore 9 0 22.2

Planer4 NEXUS, Endospan 28 0 3.6

Haulon5 A-branch, Cook 38 0 15.8

Spear6 A-branch, Cook 27 0 11.1

Ferrer7 RelayBranch, Terumo 24 0 25.0

Czerny 8 RelayBranch, Terumo 43 0 25.6

Major Studies Reporting Early Postoperative Stroke Incidence With Branched Arch Endograft

1 Roselli et al. J Vasc Surg. 2015;62:1465–1471.e3. 
2 Dake et al J Vasc Surg. 2022;76:1141–1149.e3. 
3 Dake et al JTCVS Tech. 2021;7:1–6. 
4 Planer et al Ann Surg. 2023;277(2):e460–e466. 

5 Haulon et al J Thorac Cardiovasc Surg. 2014;148:1709–1716. 
6 Spear et al. Eur J Vasc Endovasc Surg. 2016;51:380–385. 
7 Ferrer et al. J Vasc Surg. 2019;70:672–682 e1. 
8 Czerny et al. Eur J Cardiothorac Surg. 2021;60: 662–668. 



Nexus standard arch device
The impact of supraaortic debranching

1029 ml/min

Cervical Blood Flow
preop

Van Bakel et al. A computational analysis of different endograft designs for Zone 0 aortic arch repair. EJCTS 2018;58:389–396

1041 ml/min

Cervical Blood Flow
Post Nexus



Perfusion MRI (3T) 
Pre VS post NEXUS
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Mechanisms of Early Stroke Risk During EAAR

Cao L et al. J Am Coll Cardiol 2023;82:265–277



Neck access is proven to deliver higher risk of stroke 
compared to femoral access alone



Technical features to be highlighted

13



COOK Alpha branch endograft

• Triple-branched device

• LCCA branch diameter compatible with 

commercially available covered stents

• Pre-cannulated LSA branch

• Diameter reducing sutures

• Wide sockets for the branches proximal

14



Relay Arch BranchTM

• Triple-branched device 

• No need of ballooning

• Self-alignment

• Wide window allows big margin of radial 
misplacement

• Lock-stent technology (?)

• Three clasping points of the SG on the DS

• Big variety of dimensions and combinations 
available

• Dual sheath system
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NexusTM and Nexus DuoTM endograft

• Off-the-shelf and CMD

• Pre-cannulated LSA or LCCA branch

• Dual flushing ports

• Stability of the system due to a suture 

anchoring the main branch

• Mimics the native anatomy of the aortic arch

• Dedicated ascending graft
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Nexus ascending graft
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Inwardly bent 
cranial strut 

apesies

Anti-buckling 
spine on the 
outer curve

Compressive 
springs in the 
inner curveSaw tooth 

shape cut 



Najuta stent-graft

• Semi-custom made design

• Avoids debranching

• 21 patterns of fenestration configuration, 7 
positioning patterns, 3 size patterns

• Pre-shaped configuration

• Different shapes of distal end 

• 21-23F
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What about aortic hemodynamics
and myocardial stress?

19



Postoperative remodeling in proximal to aortic valve 
branches 
WeFlow stent-graft
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Postoperative remodeling characteristics

Blood perfusion rate 
of each outlet

Flow pattern

Strengthened 
the disturbed 

blood flow 
within the 
branches

Pressure

No significant differences



Wall-shear-stress-based hemodynamics

22

Time-averaged WSS
Threshold: <0.4Pa

All branches

Relative residence time
Threshold: >5 Pa-1

Proximal part of the 
device and branches as 
well as lesser curvature 
of the descending aorta

Oscillatory shear index
Threshold: >0.25

All branches



Hemodynamics in devices mimicking the native aorta
Nexus stent-graft – Flow pattern
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Hemodynamics in devices mimicking the native aorta
Nexus stent-graft - Wall shear stress
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PREOPERATIVE POSTOPERATIVE



Conclusions

• There is no ideal arch device: several advantages and disadvantages in 

each device

• At present no comparison data between endografts

• Main aim must be to further reduce early post op stroke rate but…

• the long-term impact of the devices and branch design on blood flow, 

late stroke, myocardial stress and branch patency needs further 

assessment
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