
Choosing the best THV for an Endo-Bentall

Gintautas Bieliauskas, MD

Copenhagen University Hospital – Rigshospitalet



I have received consulting fees from:

• Abbott

• Metronic

• Boston Scientific

• Edwards Lifesciences

2



What is the Bentall procedure?



Bentall procedure is a type of cardiac surgery

• Composite graft replacement of aortic valve/root/ascending aorta

• Reimplantation of the coronary arteries into the graft

• To treat combined pathology of aortic valve and ascending aorta

• First described by Hugh Bentall and Antony de Bono in 1968
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Survival rate for the Bentall procedure?
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Bentall procedure outcomes

• 217 patients treated between 2015 and 2021

• Large single-center experience (30 Bentall operations per year)

• Operative mortality was 1.38%

• Suvival at 7 years was 93%
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Open surgery poses high risk for some pts



Some patients have high risk for open surgery

• Single-center experience

• 473 patients underwent Bentall procedure between 1990 and 2014

• All of these patients had cardiac surgery prior to Bentall procedure

• The composite of major morbidity and operative mortality was 32%

• 30-day mortality was 7,8%

Clinical need for a less invasive option?
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Concept of the Endo-Bentall procedure



Endo-Bentall is an endovascular intervention

• Repair of aortic valve/root/ascending aorta using endovascular means

• Combination of THV (TAVI) and fenestrated aortic stentgraft (TEVAR)

• Bridging stents to connect coronary arteries with the endograft

• To treat combined pathology of aortic valve and ascending aorta

• First described by Diego F. Gaia et al in 2020
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Different ways to perform Endo-Bentall procedure



Endo-Bentall concept #1

13



Endo-Bentall concept #1
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Endo-Bentall concept #1

• Balloon expandable THV (TAVI)

• Custom-made TEVAR stentgraft with branches (for coronary arteries)

• Both devices combined into one CMD

• TA access using 30F sheath
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Endo-Bentall concept #2
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Technical Note

Introduction

Ascending aortic aneurysm is 1 of the last frontiers for tho-

racic endovascular aortic repair (TEVAR) due to the lack 

of a proximal landing zone. Indeed, a healthy proximal 

segment of ascending aorta with a diameter 38 mm mea-

sured outer wall to outer wall is recommended for adequate 

proximal stent graft fixation and sealing when using inner-

branched arch endografts.1 Further proximal landing to 

anchor an endograft would require crossing of the aortic 

valve and landing in the left ventricular outflow tract 

(LVOT). The concept of a single endovascular valve-carry-

ing conduit device was designated endo-Bentall,2 but expe-

rience has been limited to a single published human case 

landing in a degenerated bioprosthetic aortic valve.3 

Alternatively, to a combined device including a TEVAR-

graft and a transcatheter aortic valve implantation (TAVI), 

both components can be deployed consecutively using 

both techniques of TEVAR and TAVI in a modular fashion 

as proposed by  Vallée et al.4 This technical note describes 

use of a “rendez-vous access” with transapical to transfem-

oral through-and-through (TAT) wire that allows for rapid 

deployment of both modular components in a single rapid 

ventricular pacing (RVP) episode. We describe the first-in-

man ascending and aortic arch endovascular repair with 

landing in the left ventricle outflow tract (LVOT) com-

bined with a TAVI in a compassionate case. The technique 

described is the modular, endovascular version of the 
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Abstract

Purpose: The concept of a single endovascular valve-carrying conduit device was designated endo-Bentall, but published 

experience is limited to a single case. This technical note describes an alternative modular endo-Bentall technique and a 

novel access technique to implant it.

Technique: A 82-year-old woman with chest pain referred for a 10 cm symptomatic aneurysm of the distal arch and 

descending aorta. An ascending aortic aneurysm of 5.5 cm prevented endovascular aortic arch repair due to lack of a 

proximal landing zone. The technique is a modular approach combining a physician-modified endograft (PMEG) with 3 

large fenestrations for coronary artery perfusion and a transcatheter aortic valve implantation (TAVI). A “rendez-vous 

access” with a transapical and transfemoral through-and-through wire offered rapid sequential deployment in a modular 

fashion of both components. The PMEG was deployed first, landing 5 mm deep in the left ventricular outflow tract (LVOT) 

and the transcatheter aortic valve was implanted few millimeters below. The endo-Bentall procedure was combined with 

endovascular aortic arch repair.

Conclusion: A modular endo-Bentall procedure combining a PMEG and TAVI is feasible and adaptable to emergent 

setting using the “rendez-vous access.”
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Endo-Bentall concept #2
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Endo-Bentall concept #2

• Balloon expandable THV (TAVI)

• Physician-modified endograft with fenestrations (coronary perfusion)

• The devices are not combined into one CMD

• TA/TF through-and-through wire

• Rapid sequential deployment (TF-TEVAR followed by TA-TAVI)
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Endo-Bentall concept #2



Endo-Bentall concept #3
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Endo-Bentall concept #3
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Endo-Bentall concept #3

• Self-expanding THV (TAVI)

• TEVAR stentgraft with fenestrations (for coronary arteries)

• Both devices combined into one physician-constructed device

• TF access using TEVAR delivery system
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Endo-Bentall concept #3



Endo-Bentall concept #4
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Endo-Bentall concept #4
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Endo-Bentall concept #4

• Self-expanding THV (TAVI)

• TEVAR stentgraft (no branches/fenestrations)

• Both devices combined into one physician-constructed device

• Gap between sealing skirt of the THV and membrane of stentgraft

• TA access using a large sheath
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What THVs could be considered for Endo-Bentall?



SAPIEN 3 UltraTM Evolut Pro+TM ACURATE neo2TM NavitorTM

Balloon-expandable Self-expanding

There are several THV types



Different frame height and size of stent cells



Different height of THV leaflets / commissures

“Intra-annular” “Supra-annular”

Intra-annular vs. supra-annular leaflet position 



Different stent frame geometry in asc. aorta



Different size of stent cells for coronary access

Ole De Backer, et al. JACC CVI,2023



Summary

• Endo-Bentall is an option for patients with too high risk for open surgery

• Collaboration within MDT (“aorta team”) is of utmost importance

• Long-term durability and reproducibility is unknown

• Different design concepts for Endo-Bentall exist

• Further testing and follow-up are needed
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Thanks for your attention
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