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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

e 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

Early outcomes of the Bentall procedure after previous
cardiac surgery

Amine Mazine, MD, MSc, Tirone E. David, MD, Myriam Lafreniere-Roula, PhD,
Christopher M. Feindel, MD, and Maral Ouzounian, MD, PhD




Some patients have high risk for open surgery

* Single-center experience

e 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%
e 30-day mortality was 7,8%

Clinical need for a less invasive option?



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
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CLINICAL CASE: FIRST IN HUMAN

First-in-Human Endo-Bentall Procedure @
for Simultaneous Treatment of the e
Ascending Aorta and Aortic Valve
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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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Endo-Bentall concept #2

Figure 2. The devices. (A, B) The physician-modified endograft: (1) the proximal sealing stent aiming to land in the native aortic
annulus; (2) the fenestrations for coronary artery perfusion; (3) the intermediate sealing stent aiming to land at the level of the

sinotubular junction. (C) The balloon-expandable transcatheter aortic valve. (D) The inner branch arch endograft. 18



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

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

Endo
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Endo-Bentall concept #3

First-in-Human Endovascular Aortic Root Repair (Endo-Bentall) for Acute Type A
Dissection

Mehrdad Ghoreishi[=], Diljon Chahal, Aakash Shah, Jeanwan Kang, Jeffrey Hirsch, Douglas Tran, Dana McCloskey, Melsjan Shkullaku,

Anuj Gupta, Erik R. Strauss, Siamak Dahi, Bradley S. Taylor and Shahab Toursavadkohi
Originally published 22 Sep 2023 | https://doi.org/10.1161/CIRCINTERVENTIONS.123.013348 | Circulation: Cardiovascular Interventions. 2023;16
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CASE REPORTS IN INTERVENTIONAL CARDIOLOGY

First-in-Human Endovascular Aortic Root Repair
(Endo-Bentall) for Acute Type A Dissection

Mehrdad Ghoreishi®, MD; Diljon Chahal®, MD; Aakash Shah®, MD; Jeanwan Kang, MD; Jeffrey Hirsch, MD;
Douglas Trantd, MD; Dana McCloskey, MD; Melsjan Shkullaku, MD; Anuj Gupta, MD; Erik R. Strauss©, MD; Siamak Dahi®, MD;
Bradley S Taylor>, MD; Shahab Toursavadkohi, MD
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Endo-Bentall concept
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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



Endo-Bentall concept #3
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Endo-Bentall concept #4
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Endo-Bentall concept
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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



What THVs could be considered for Endo-Bentall?




!
&7 Rigshospitalet

There are several THV types

Qalloon—expandably \ Self-expanding /
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Different frame height and size of stent cells

Recommended

annular positioning?- 23

ACURATE neo2 Small
Target Depth: ~7mm

SAPIEN 3 Ultra 23mm
Target Depth: ~3mm

Evolut PRO 26mm
Target Depth: ~3mm
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Different height of THV leaflets / commissures

/ SAPIEN Navitor\ ﬂURATE neo2 Evolut R/PRO \

Recommended
annular positioning

SAPIEN 3 Ultra 26 mm Navitor 25 mm ACURATE neo2 Medium Evolut PRO 26 mm
Target Depth: ~3.5 mm Target Depth: ~7imm Target Depth: ~3mm

Target Depth: ~“3mm
\ “Intra-annular” J \ “Supra-annular” J




Rigshospitalet K@BENHAVNS @
UNIVERSITET ‘

o

Different stent frame geometry in asc. aorta

SAPIEN Navitor ACURATE neo2 Evolut R/PRO

Commissural posts/sutures Commissural posts/sutures
Interior to opening area Exterior to opening area
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Different size of stent cells for coronary access

Leaflet
overhang
Functional
neo-skirt A
SAPIEN-Iin-SAPIEN SAPIEN-in-Navitor SAPIEN-in-ACURATE SAPIEN-in-Evolut
Coronary access ‘ Above stent frame 8mm @ Open arch ‘ 4 mm@
E r Coronary access 1 Leaflet overhang t Functional neo-skirt height ]

Ole De Backer, et al. JACC CVI,2023



summary

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



Thanks for your attention
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