
11/19/24

1

Current Status Of Endo-Bentall Procedures In 
Patients: Review Of Early Clinical Experiences: 

How Can It Be Done Without LV Access

Stéphan Haulon, D. Fabre, J. Guihaire, 
T. Le Houérou, A. Gaudin, A. Costanzo

Aortic Center

Disclosures

•Research support, Consulting

•Cook Medical, GE Healthcare, Bentley



11/19/24

2

A patient-specific proof of concept with a
three-dimensionally printedmodel before performing an
endovascular Bentall procedure
Aurelien Vallée, MD,a,b,c,e Julien Guihaire, MD, PhD,b,c,e Said Ghostine, MD,d Dominque Fabre, MD, PhD,a,b,e

and Stephan Haulon, MD, PhD,a,e Le Plessis Robinson and Paris, France

ABSTRACT
Three-dimensionally (3D) printed models have been increasingly used in medicine. Few reports have focused on pro-
totype experiments, especially in aortic surgery. Although endovascular repairs are routinely performed for thor-
acoabdominal aortic aneurysms and lesions involving the aortic arch, endovascular treatment of the ascending aorta is
still at an early stage of development. Using a 3D model, based on patient computed tomography scans and manu-
factured by Biomodex (Paris, France), we performed a patient-specific rehearsal of an endovascular Bentall repair to treat
an ascending aorta aneurysm involving the aortic root. We achieved a patient-specific proof of concept of a new tech-
nique using an in vitro 3D model. (J Vasc Surg Cases Innov Tech 2021;7:750-4.)
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Gaia et al1 recently described the first-in-human Bentall
procedure performed through an endovascular
approach. However, no dedicated endografts have yet
been developed and validated for exclusion of aortic
root aneurysms. We have designed an aortic endograft
with coronary artery branches in collaboration with the
Cook Medical planning center (Brisbane, Australia) to
repair a complex aortic root in a patient with contraindi-
cations for conventional open surgical repair. We
planned to exclude the aortic disease by implanting
the custom endograft in combination with a transcath-
eter aortic valve replacement (TAVR) procedure.
Before performing this innovative and personalized

procedure, a patient-specific three-dimensionally (3D)
printed model (Biomodex, Paris, France) was developed
to simulate the procedure in a real-life setup and provide
a proof of concept of our therapeutic strategy.

METHODS
Patient characteristics. A 69-year-old woman was

referred to our institution for an increasing aneurysm in
the ascending aorta involving the aortic root. Her medi-
cal history included an aortic valve repair (Perimount
Magna Ease, 21 mm; Edwards, Lifesciences Corp, Irvine,
Calif) combined with wrapping of the ascending aorta,
performed 12 years earlier. The wrapping had failed and
migrated distally. The patient was considered at high risk
for redo sternotomy owing to her impaired left ventric-
ular function, severe chronic obstructive pulmonary dis-
ease, and poor mobility related to left hemiplegia. The
institutional review board reviewed the clinical protocol
as a compassionate treatment and approved the pre-
clinical simulation. The patient provided written
informed consent for the report of her case.

3D printed model. The 3D printed model (Fig 1) was
manufactured by Biomodex (Paris, France) using a Stra-
tasys polyjet 3D printer (Rehovot, Israel). The training
model was manufactured using information from the
latest computed tomography (CT) scan of the patient.
The imaging dataset was segmented using the CE-
marked/Food and Drug Administrationeapproved Sim-
pleware ScanIP software tool (Synopsys Inc, Mountview,
Calif). The printed model replicated the patient’s anat-
omy three dimensionally from the femoral artery to the
aortic valve bioprosthesis. The model was printed using a
proprietary Biomodex algorithm called INVIVOTECH.
This algorithm combines soft and rigid materials at the
microscopic level, providing realistic biomechanical
behavior of the 3D printed model.

Hybrid room. The simulation procedure was performed
at Marie Lannelongue Hospital (Paris Saclay University, Le
Plessis Robinson, France) in a state-of-the-art hybrid
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Anatomic feasibility of an endovascular valve–carrying
conduit for the treatment of type A aortic dissection
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ABSTRACT

Objective: The study objective was to screen patients with acute type A aortic
dissection for anatomic feasibility of ascending aortic endovascular treatment
with a valve-carrying conduit.

Methods: High-quality computed tomography scans of 167 patients were avail-
able for screening. Aortic dimensions were measured using multiplanar recon-
struction in the plane perpendicular to the manually corrected aortic center line.
The simulated stent-graft 10-mm–long landing zones were measured starting at
the sinotubular junction (proximal landing zone) and ending at the brachioce-
phalic trunk (distal landing zone). Exclusion criterion was an entry within the
aortic root or the landing zone.

Results: In 113 patients (68%), the entry was in a coverable zone in the ascending
aorta with sufficient proximal and distal landing zone or in more distal aortic seg-
ments. In these patients, the median distance between the proximal and distal
landing zone was 89.1 (first quartile: 80.0 mm; third quartile: 101.2 mm) and
the median diameter difference was 5.0 mm (2.0; 10.1) (12.3 [4.9; 23.0] %).
The diameter difference was less than 2 mm in 32 patients (28%), between 6
mm and 10 mm in 20 patients (18%), between 10 mm and 14 mm in 11 patients
(10%), and 14 mm or greater in 10 patients (9%).

Conclusions: Two thirds of all patients who present with type A dissections are
potential candidates for treatment with endovascular valve–carrying conduits,
but most patients would require tapered stent-grafts. (J Thorac Cardiovasc Surg
2019;157:26-34)

Treating a type A dissection with an endovascular
valve–carrying conduit.

Central Message

An endovascular valve–carrying conduit may
be a new treatment option for many patients
with a type A aortic dissection.

Perspective

High-quality CT scans of 167 patients with
type A aortic dissection were screened for the
anatomic feasibility of ascending aortic endo-
vascular treatment with a valve-carrying
conduit. Two thirds of those patients are poten-
tial candidates for the treatment, but most pa-
tients would require tapered stent-grafts.

See Editorial Commentary page 35.

Thoracic endovascular aortic repair (TEVAR) has signifi-
cantly enriched the treatment options for diseases of the
aorta and has become the treatment of choice for patients
presenting with acute complicated type B dissections.1

However, there are only case reports and small case series

regarding the use of TEVAR in patients presenting with
type A aortic dissections, leaving the use of TEVAR in
this setting experimental.2-5

Perioperative mortality after open surgical treatment for
acute type A aortic dissection has reached a still significant
plateau ranging from 10% to 20%,6-10 whereas
conservative treatment remains ineffective.11 Moreover,
up to 8% of all patients presenting with an acute type A
aortic dissection are deemed inoperable even in
high-volume centers.12 TEVAR for patients with type A
aortic dissection may present as an alternative to open
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Abstract

OBJECTIVES: Endovascular treatment has been suggested as an alternative for open surgery for type A aortic dissection, but current devi-
ces have severe anatomical limitations. This study assesses the computed tomography-based anatomical suitability of currently manufac-
tured stent grafts as well as 2 embodiments of valve-carrying devices.

METHODS: In a retrospective single-centre cohort of 200 consecutive ascending/arch operations between 2009 and 2018, a total of 112
patients with type A aortic dissections were identified and evaluated for endovascular candidacy based on the locations of the entries, the
landing zone diameters/lengths and the supra-aortic vessel origins according to the anatomical instructions for use criteria of 6
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Introduction

Acute Type A aortic dissection is still a deadly disease: 
Conservative treatment remains highly ineffective with up 
to 60% mortality (1) and even with surgical intervention the 
perioperative mortality remains stagnant between 10% and 
20% in most centers (1-3). In addition, even with surgical 
repair, mortality rates for specific subpopulations have 
been reported to be as high as 75% (4) and up to 8% of all 
patients with an acute Type A aortic dissection are deemed 
inoperable even in high volume centers (5). 

Thoracic endovascular aortic repair (TEVAR) has 
significantly broadened the therapeutic armamentarium 
for diseases of the aorta and has significantly reduced early 
mortality and morbidity in patients presenting with diseases 
of the descending thoracic aorta (6). However, the use of 
TEVAR in the ascending aorta particularly in the setting
of acute aortic dissection remains experimental (7). In fact, 

since the first successful endovascular ascending aortic 
repair in 2000, the largest case series consists of 45 patients 
that were treated with ascending aortic TEVAR and most 
reports consist only of few patients in high volume centers 
(4,8-19). Also, reports are either due to a favorable anatomy 
or due to very localized disease processes, which are the 
exception and not the rule. Nevertheless, some authors have 
called for a TEVAR first strategy in specific subpopulations 
of patients with acute Type A aortic dissection (4). 

Endovascular treatment of the ascending aorta is often 
prevented by anatomic limitations including the short 
length of the ascending aorta, the location of the coronary 
arteries as well as supra-aortic vessels, and the location of 
the entry tear (19). Moreover, in patients with acute Type 
A aortic dissection, successful TEVAR may be insufficient 
because of the frequent comorbidities of the dissection 
itself. In fact, an average of one third of all patients with an 
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Abstract: Outcome after classical surgical repair of acute Type A aortic dissection has steadily improved 
over the years and several modifications in cannulation and perfusion added to this achievement. However, 
subgroups remain where results of classical surgical repair still have room for improvement, particularly 
patients with severe preoperative malperfusion as well as elderly patients with a limited physiological reserve. 
So far, only small case series or case reports have been published on the endovascular treatment of dissected 
ascending aortas. However, a tube alone is not sufficient to fix the entire complex underlying problem in 
the vast majority of patients with acute Type A aortic dissection. In addition, these published reports are 
either due to a favorable anatomy or due to very localized disease processes, which are the exception and not 
the rule. The concept of an endovascular valve-carrying conduit may significantly increase the number of 
patients suitable for endovascular therapy and it may soon be common practice. 

Keywords: Type A aortic dissection; ascending thoracic endovascular aortic repair (TEVAR); endovascular valve-

carrying conduit
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CASE REPORT

CLINICAL CASE: FIRST IN HUMAN

First-in-Human Endo-Bentall Procedure
for Simultaneous Treatment of the
Ascending Aorta and Aortic Valve
Diego Felipe Gaia, MD, PHD,a Oscar Bernal, MD,b Edilberto Castilho, MD,a Carolina Baeta Neves Duarte Ferreira, MD,a

Danny Dvir, MD,c Matheus Simonato, MD,a José Honório Palma, MD, PHDa

ABSTRACT

We describe the endovascular management of a middle-aged woman who developed a bleeding suprasternal fistula

after conventional aortic valve replacement. The patient’s condition was considered inoperable. A customized stent

attached to a transcatheter valve was successfully used to treat the individual, this being the first-in-human case of

the promising Endo-Bentall procedure. (Level of Difficulty: Advanced.) (J Am Coll Cardiol Case Rep 2020;2:480–5)

© 2020 The Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

HISTORY OF PRESENTATION

A 64-year-old woman presented to the emergency
department with repeated “bleeding in her neck” for
2 years. She was hemodynamically stable with no
active signs of infection. She reported no other
symptoms, including those of heart failure. She was
heavily sedentary and engaged in self-limitation. On
physical examination, there was a small yet actively

bleeding cutaneous orifice in the suprasternal notch.
Additionally, she had a 2/6 systolic crescendo-
decrescendo murmur on auscultation.

SURGICAL HISTORY. The patient had undergone
conventional surgical aortic valve replacement in
2014. A bioprosthetic Carpentier-Edwards Perimount
Magna 23-mm aortic xenograft (Edwards Life-
sciences, Irvine, California) was implanted then after
a diagnosis of severe aortic stenosis. Symptoms
improved from New York Heart Association (NYHA)
functional class IV before surgery to NYHA functional
class I afterwards. The patient had been lost to
follow-up since. The patient presented at the authors’
institution with visible skin bleeding arising from the
suprasternal notch.

DIFFERENTIAL DIAGNOSIS. Possible differential di-
agnoses included true aneurysm from the aorta (or
arch branches) and a pseudoaneurysm arising from
the previous aortotomy.

LEARNING OBJECTIVES

! The ascending aorta is one of the last fron-
tiers for endovascular and catheter-based
management.

! Innovative procedures developed through
solid industry partnerships may allow previ-
ously undertreated patients to receive
appropriate care if they are carefully
selected and procedures are carefully plan-
ned and performed.
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Minimal Invasive Repair?

• Left femoral A&V ECMO + right femoral 24Fr sheath = infra 
renal aortic clamp

• Low flow from major LV bleeding resulted in acidosis & 
major lactate increase: TransApical almost abandoned for 
TAVR

• 82 year-old woman with cirrhosis

TANDEMHEART®
• Percutaneous left ventricular unloading option
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Acute Type A dissections: Two treatment options

Fenestrated 
Endobentall

49.3%

Branched 
Endobentall

24.2%

New Delivery System Testing December 5th




