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Background Background

TBAD treatment goals

18

The primary goals of open surgical or endovascular stent-graft repair 
for acute aortic dissection are to prevent (or treat) aortic rupture, 
prevent retrograde extension of the dissection into the aortic root, 
prevent antegrade propagation of the dissection into distal yet 
undissected segments, and alleviate malperfusion syndromes. 

Isselbacher, EM, Preventza O, Black J   et al. 2022 ACC/AHA Guideline for the Diagnosis and Management of 
Aortic Disease. Circulation.

¡ Prevent or treat aortic rupture

¡ Alleviate malperfusion

¡ Prevent further disease progression

Background

¡ Options for 
endovascular treatment:

¡ Stent grafts

¡ Stent graft + abdominal 
bare stent extension 

¡ TEVAR with stent-grafts for TBAD generally leads to  
positive remodeling in treated segment

¡ TEVAR does not fully eliminate the risk rupture: 
endoleaks, SINE and continued growth in uncovered 
segment

¡ Continued growth in abdominal segment
¡ 63% with stent graft1; 62% with PETTICOAT2 (5Y)

¡ ~30% reintervention rate (5Y)1-3

1: Fattori, et al. 2013 ; 2: Lombardi, et al. 2022; 3: Filiberto, et al., 2025

The multilayer stent in aortic dissection

¡ 3D-braided stent with unique properties:

¡ Mechanical properties (radial force)

¡ Blood flow redirection in TL, reduces vortexes in FL

¡ 3D porosity à  side branch patency

¡ EXTENSIVE TREATMENT of TBAD

¡ Prevent aortic growth, reintervention and related complications

By-design porosity

Appropriate radial 
force along the 
device length

Flared 
anchoring ends
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Clinical applications of the 
multilayer stent in TBAD

Learning from device experience:

¡ Device initially approved in complex 
aneurysms (no-option-patients)

¡ Off-label use in aortic dissections led to:

¡ First positive evidence in literature 

reports

¡ First prospective study in high-risk TBAD 
(DRAGON)
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Abstra
ct

Multila
yer stents are already being used for the treatment of peripheral aneurysm

s. In France, they are currently under evaluation in the

treatment of thoraco-abdominal aneurysm
s. We have used multila

yer stents to treat aneurysm
al evolution of thoraco-abdominal residual

type B disse
ctio

n. Third
month computed tomography (CT)-sc

an showed a false
channel no longer patent. Multila

yer stents are promising

but it is too soon to draw conclusions on the use of this device
in the treatment of patent false

channels.

! 2011 Published by European Association for Cardio-Thoracic
Surgery. All rights reserved.
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1. Introduction

The goal of endovascular treatment of thoraco-abdominal

residual type B disse
ctio

n with
aneurysm

al evolution is to

close the patent false
lumen w1x.

The INSTEAD study w2x

shows a beneficia
l impact of stent grafts on aortic

remod-

eling after type B disse
ctio

n that has the potential to

reduce adverse
events in the long-term. This remodeling is

often prevented by numerous re-entrie
s allowing commu-

nication between true and false
lumen. The usual presen-

tation consists
of a main tear close to the subclavian artery.

Re-entrie
s are diffic

ult to identify
precise

ly because, as

long as the main tear is not covered, blood flow through

the re-entrie
s is very

poor due to
an equaliza

tion of

pressures due to the main tear. In most cases, when the

main tear is covered with
a covered stent, re-entrie

s

become functio
nal again and prevent the thrombosis of the

false
channel. Additionally,

these
re-entrie

s are
mostly

located either next to or even within disse
cted visc

eral

arteries (F
ig. 1).

We have learnt, thanks to open surgery in

type B aortic
disse

ctio
n, that re-entrie

s were multiple and

gathered ladder-lik
e on the intima separating the two

channels. These features make the endovascular treatment

diffic
ult as the visc

eral arteries cannot be closed.

The multila
yer stent (F

ig. 2, bottom)
(Cardiatis,

Isnes,

Belgium)
provides a new approach

to the treatment of

thoraco-abdominal aneurysm
s and, in the present case, to

type B chronic aortic
disse

ctio
n with aneurysm

al evolution.

3D stru
cture stents are made up of several layers braided

*Corresponding author. Chirurgie Thoracique et Cardio-Vasculaire, Hopital

Jean Minjoz, Bd Alexander Fleming, 25030 Besançon Cedex, France. Tel.:

q33-3-8166 8662; fax: q33-3-8166 8661.

E-mail address: sidney.ch
ocron@univ-fc

omte.fr (
S. Chocron).

together, creating a configuration of multiple interlocked

layers.
Experimental assessm

ent of multila
yer stent con-

firm
ed the optimal flow modulation through the layers was

reached with
a 65% mean porosity.

Secondary
to

this

porosity
level, when bridging an aneurysm

or false
disse

c-

tion lumen, the stent laminates the blood flow by pressure

drop. The flow velocity
outsid

e the multila
yer stent is then

reduced up to 90% creating an organized thrombus while

preservin
g the laminar flow in the collateral arteries.

2. Case report

In 2006, a 69-year-old male was operated on in our

departm
ent for an acute

type A aortic
disse

ctio
n. The

treatment consiste
d of a replacement of the ascending

aorta
extended to the aortic

arch, with
reimplantation of

the inominate artery in the 30 mm tube. The postoperative

computed tomography (CT)-sc
an performed before

dis-

charge showed a patent false
lumen beginning at the level

of the left subclavian artery, and a malperfusion of the left

kidney. A stent was placed in the disse
cted left renal artery

with
a good result.

Postoperative
course

was uneventful

and the patient was disch
arged at postoperative

day 8. The

patient had a CT-sc
an six months after, and then each year

after that. Aneurysm
al dilatation progressed over time to

reach 59 mm in February 2010. There were at least three

re-entrie
s feeding the false channel (Fig. 2, left-h

and side):

1) in the left subclavian artery,
2) at the middle part of

the descending thoracic
artery, and 3) at the origin of the

visc
eral arteries. The procedure was performed in March

2010. Two overlapped stents (
each, respectiv

ely 150 and

120 mm long, 28 and 35 mm wide) were implanted through

a femoral approach using a 20 Fr introducer. The femoral
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ABSTRACT
Objective: Reported are initial 12-month outcomes of patients with chronic symptomatic aortic dissection managed by

the Streamliner Multilayer Flow Modulator (SMFM; Cardiatis, Isnes, Belgium). Primary end points were freedom from

rupture- and aortic-related death, and reduction in false lumen index. Secondary end points were patency of great

vessels and visceral branches, and freedom of stroke, paraplegia, and renal failure.

Methods: Out of 876 SMFM implanted globally, we have knowledge of 542. To date, 312 patients are maintained in the

global registry, of which 38 patients were identified as having an aortic dissection (12.2%). Indications included 35

Stanford type B dissections, two Stanford type A and B dissections, and one mycotic Stanford type B dissection.

Results: There were no reported ruptures or aortic-related deaths. All cause survival was 85.3% Twelve-month freedom

from
neurologic events was 100%, and there were no incidences of end-organ ischemia, paraplegia or renal insult.

Morphologic analysis exhibited dissection remodeling by a reduction in longitudinal length of the dissected aorta, and

false lumen volume. A statistically significant reduction in false lumen index (P ¼ .016) at 12 months, and a borderline

significant increase in true lumen volume (P ¼ .053) confirmed dissection remodeling.

Conclusions: The SMFM
is an option in management of complex pan-aortic dissection. Results highlight SMFM

implantation leads to dissection stabilization with no further aneurysm progression, and no retrograde type A dissection.

Thoracic endovascular aneurysm repair by SMFM ensued in freedom from aortic rupture, neurologic stroke, paraplegia

and renal failure. Further analysis of the global registry data will inform long-term outcomes. (J Vasc Surg 2017;65:940-50.)

Themanagement of type B aortic dissection (TBAD) has

evolved, and thoracic endovascular aneurysm
repair

(TEVAR) is safe and life-saving. 1-5
The ability to remodel

the dissected aorta as a result of scaffolding, means that

pre-emptive endovascular treatment is being considered

and supported by results of the Investigation of Stent

Grafts in Aortic Dissection with extended follow-up

(INSTEAD-XL) trial 6and the Acute Dissection: Stent graft

OR Best medical therapy (ADSORB) 7 trial. An aggressive

approach to intervention is driven by evidence that the

majority of patients with TBAD will fail medical therapy

over time, and patients who undergo aortic intervention

have a survival advantage over those treatedwithmedical

management alone. 8

Advancing chronicity of TBAD increases the complexity

of the pathologic anatomy, with septal rigidity and false

lumenaneurysmal expansion.Multiple adjunctiveproced-

ures at the initial treatment and during follow-up are usu-

ally necessary, and no clear end point in therapy has yet

been defined for patients with residual false lumen flow.

This report from the Streamliner Multilayer Flow Modu-

lator (SMFM; Cardiatis, Isnes, Belgium) global registry,

examines the off-label use of the SMFM in the treatment

of chronic symptomatic aortic dissection (CSAD) in

patients whom
alternative treatment options such as

fenestration and branched aortic endografting or open

surgical repair were not feasible or available. 9,10

The SMFM is a multilayered cobalt alloy bare metal

implantable device. The three-dimensional nature of
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Objective. Presenting early and midterm results of aortic and iliac artery aneurysms treated with Multilayer Flow Modulators

(MFM). Methods. We retrospectively reviewed the medical records of 23 patients (19 males and ( females) who are admitted to

our clinic between April of 201( and February of 201), diagnosed with thoracoabdominal aortic aneurysm and/or iliac aneurysm,

and treated usingMFM.%e patients were followed up for the development of potential clinical presentations for 12months.Results.

MFM implantation was successfully completed in all the patients. During the process, two patients developed endoleak and so they

were treated with postdilatation that was performed through balloon intervention, whereby the patients fully recovered. Although a

short-term ischemic cerebrovascular event occurred in one of the patients 3) hours a*er theMFM, the patient recuperated without

any noticeable neurological sequelae. Overall, three patients died a*er the procedure, one of whom died in hospital three days

following the intervention due to acute renal failure, while the second one lost his life at the end of the +rst month due to the

occlusion of superior mesenteric and celiac arteries.%e third patient died at the end of the third month due to acute myocardial

infarction.%e rest of the patients developed no complications or had nomortality at their 12-month follow-ups. Conclusion. MFM

can be preferred as an alternative approach in the treatment of aorta and iliac artery aneurysms including major lateral branches.

%e present results should be con+rmed with additional future studies conducted with larger patient groups for longer periods.

1. Introduction
Aneurysms of the aorta and peripheral arteries are uncom-

mon clinical conditions.Historically, in the literature, the prevalence of thora-

coabdominal aortic aneurysm (TAAA) is thought to vary

between 1 and 10 per 100,000 people per year [1–(], with

less than ,% of all intra-abdominal aneurysms isolated iliac

artery aneurysm (IAA). %ey are found in only 0.03% of the

population in autopsy studies [-, )]. However, up to (0%

of iliac arteries aneurysms coexist with Abdominal Aortic

Aneurysms (AAA) [-, )]. If le* untreated, theymay grow and

rupture, ultimately leading to the death of the patient [,, 8].
Aneurysm treatment has been performed with the open

surgical approach since the early 19-0s [9]. In the last two

decades, as a result of the developments of endovascular

methods, treatment with percutaneous access has become an

alternative to surgery [10, 11]. Endovascular treatment is now

the primary option for aneurysm treatment, with regard to

its low mortality and risk of morbidity if technically feasible

[12–1(]. Branches patencymust remain amajor consideration

regarding complex aneurysm treatment. Amongst the well-

known adverse consequences of visceral or thoracic aorta

branches are bowel infarction, renal failure or necrosis, and

paraplegia. Open surgery is thought to cause 13.2% spinal

cord ischemia [1-–18].A vast range of endovascular devices have been developed

to cope with the presence of major lateral branches within

or near the aneurysm sac, the best known of which are the

chimney technique, fenestrated stent gra*s, andMFM.When

the aneurysm is isolated with the chimney technique and

fenestrated stent gra*s, the .ow of the vital lateral branches

is maintained mechanically. However, application of these

stents is very di/cult and the clinical results are unsatisfac-

tory [19]. Notably, the multicentre prospective French study

(Windows) on AAA and TAAA treatment with fenestrated
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TEVAR, multilayer stents and CERAB procedure for complicated type B 
aortic dissection: a case report 
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A R T I C L E  I N F O   

Keywords: 
Multilayer flow modulator stent 
Aortic dissection 
Type B dissection 
Endovascular therapy 
Thoracic endovascular repair 
hybrid procedure 

A B S T R A C T   

Background: In case conservative medical treatment fails or symptoms persist in type B thoracic aortic dissection 
(TBAD), invasive treatment with thoracic endovascular repair (TEVAR) is recommended. TEVAR aims to prevent 
aneurysm formation, reduce rupture risk, and improve survival rates if initiated early. However, TEVAR may not 
always sufficiently remodel the aorta, especially when there are existing tears further down. Some studies suggest 
extending the stent graft with bare metal stents to enhance aortic remodeling, but the PETTICOAT technique can 
be complex with incomplete clotting and aortic dilation. This case report introduces the Multilayer Flow 
Modulator stent (MFM®) as a novel technique that combines stent graft and bare metal stenting advantages 
while avoiding PETTICOAT limitations. 
Case report: A 47-year-old male with a history of hypercholesterolemia, smoking, and obesity presented with 
lower back pain and claudication. A diagnostic CT scan revealed type TBAD with tears at various levels. Initial 
treatment involved antihypertensive therapy, but the patient later experienced worsened symptoms. A two-stage 
intervention was performed, utilizing multilayer stents and a Valiant thoracic stent graft to cover the dissected 
areas. The patient had a successful recovery with improved aortic lining and maintained kidney function. Follow- 
up scans showed stable aortic diameter and no further complications. 
Conclusion: This case report presents a successful treatment of a complicated TBAD using a combination of stent 
grafts and multilayer aortic stents. Follow-up after one year showed significant improvement in aortic remod-
eling, with thrombosis of the false lumen and patent aortic branches. The patient became asymptomatic with no 
claudication or thoracic pain. The combined approach appears to be a safe and effective treatment option, but 
more research is necessary for validation.   

Introduction 

When conservative medical treatment fails or symptoms persist, 
invasive treatment for type B thoracic aortic dissection (TBAD) should 
be considered. Thoracic endovascular repair (TEVAR) is the preferred 
choice for (semi-)acute complicated TBAD. TEVAR is aimed at 

preventing future aneurysm formation and reducing the risk of rupture, 
which ultimately leads to an increase in survival rates when initiated 
early in the disease process. Given that dissection-related aneurysmal 
degeneration and rupture can lead to a mortality rate of 25% to 35% at 
five years with medical management alone, it is crucial to take action, 
especially considering this risk.1 TEVAR for TBAD involves covering the 

Abbreviations: CERAB, Covered Endovascular Reconstruction of Aortic Bifurcation; CT, computed tomography; FL, false lumen; LRA, left renal artery; LSA, left 
subclavian artery; MFM, Multilayer Flow Modulator stent; PETTICOAT, Provisional ExTension To Induce COmplete Attachment; RRA, right renal artery; TBAD, type 
B thoracic aortic dissection; TEVAR, thoracic endovascular repair; TL, true lumen. 
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AbstractBackground: We present an analysis that compares aortic morphological and clinical outcomes of 36 patients, all treated with endovas-

cular uncovered stents implantation preceded or not by stent-graft implantation, or surgical treatment in the context of complex treatment

of type A or type B aortic dissection. Methods: Between 2014 and 05/2018 our team treated 36 patients with acute aortic dissection

and end-organ ischemia due to true lumen compression. All clinical and periprocedural data were obtained prospectively, followed by

a retrospective analysis. The case series aim is to show induction of aortic remodeling by depressurization of the false lumen and in-

creasing the size of the true lumen by non-covered stents implantation in the aorta and its affected side branches. Secondary endpoints

were survival, branch patency, true lumen and false lumen size evolution. Results: Results from the diameter of both lumens measured

by computed tomography angiography (CTA) before and at least 1 year after the treatment showed statistically significant differences,

patent stents, as well as symptomatic improvement in all patients. Both aorta-related and general mortality in this complex group of

patients was 0%. Conclusions: The concept of redirection of flow in aortic dissection with non-covered stents was safe, led to positive

aorta remodeling and resulted in excellent survival rate.

Keywords: non-covered stents; decompression; aorta remodeling; aorta dissection

1. Introduction
Acute aortic dissection is the most catastrophic and

life-threatening disorder affecting the aorta [1]. The inci-

dences of death in patients having type A or type B dissec-

tion repair remains high, despite the continuous improve-

ments in the endovascular/surgical, medical management

and imaging techniques [1,2]. End-organ malperfusion

presents as one of the most dismal complications of acute

aortic dissection [3]. Malperfusion is defined as reduced

blood flow to the arterial bed of a vital organ. A malper-

fusion syndrome occurs when the diminished blood flow

results in ischemia and impaired function of the affected

organ [3].The incidences of end-organ malperfusion range from

16–34% and may involve any of the main arterial side

branches [4]. The major causes of these unfavorable post-

surgical results are malperfusion of the vital organs and per-

sistent perfusion of the false lumen after open surgical or

endovascular repair. According to published studies, an ef-

fective method to cope with this complex pathology is the

hybrid procedure, which combines ascending aorta/aortic

arch resection followed by distal endovascular stabilization

of the descending thoracic aorta [1–4].

We have observed a transformation in the manage-

ment of complicated type B aortic dissection with the

launching of new devices designed for thoracic endovascu-

lar aneurysm repair (TEVAR) [1]. Entry tear coverage with

TEVAR and redirection of blood flow entirely through the

true lumen proved to be the key features of the endovascular

repair [5]. The 5-year survival rate for chronic type B aor-

tic dissection, treated with medical therapy alone is as high

as 60% to 80%, because it is observed that the disease pro-

gresses, despite the treatment andmany patients develop se-

rious complications. In this group of patients, around 59%

of them have had a progressive aortic dilatation with a mean

expansion rate of 1.7 ± 7 mm/year [6,7]. Medical therapy

should always be recommended for patients with uncom-

plicated type B aortic dissections, and TEVAR should be

considered. On the other hand, for complicated type B aor-

tic dissections, TEVAR is the gold standard for treatment

[2]. Long-term data from the INSTEAD XL trial, a ran-

domized trial of best medical management with or without

endovascular stent grafting, show that TEVAR has a signif-

icant benefit between 2 and 5 years after the intervention in

terms of all-cause mortality (0% vs. 16.9%), aorta-specific

mortality (0% vs. 16.9%), and disease progression (4.1%

vs. 28.1%) [7]. Even though TEVAR is currently the ac-

cepted method of treatment, it often does not provide good

remodeling, which leads to aneurysm degeneration. To pre-

vent possible late complications and to improve the remod-

eling rate, we adopted the “provisional extension to induce

a complete attachment” (PETTICOAT) technique as routine

procedural practice. This technique uses an additional bare

metal stent, which is deployed distally to the TEVAR de-

¡ Different clinical context = different  benefits:

¡ Safe procedure 

¡ Different mode of action

¡ Extensive treatment

From aneurysms to first evidence in aortic dissections

Complex aortic
aneurysms

Flow diversion

Exclude aneurysmal sac 

Aortic dissections

Reopening of true lumen

Centralize blood flow

No intimal flap Intimal flap

Extensive treatment of TBAD with multilayer stents:
FL partially patent, side branch patency, including FL-fed, no aortic growth

Before implantation 12 months 20 months

Dr B. Kremer, LINC 2024

Clinical Benefit of the Extensive treatment with the Allay® Aortic Stent: 
>70% long-term stabilization of max TA total diameter over 5 years
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What predicts positive remodeling with multilayer 
stents?

¡ Evaluating impact of several variables on change 
in max TA diameter

¡ Demographic

¡ Pre-op max TA diameter, dissection extension to 
iliac arteries

¡ TL reopening, extensive coverage

¡ Time since procedure, FL status, number of FL-fed 
abdominal vessels

¡ 75 patients, mostly male (79%)

¡ Max TA diameter (mm): 52.7 ± 14.6 at baseline

¡ Treatment with multilayer stent:

¡ Median follow-up: 835 ± 724 days 

¡ Extensive aortic coverage: 84%

¡ (Partially) FL: 97%

¡ Stable Max TA diameter: change 3.1 ± 11.7 mm

Results

¡ Predicts aortic growth (univariate analysis):

¡ Pre-op MAX TA diameter (p=0.010)

¡ Time since procedure (p=0.002)

¡ Prevents aortic growth 
(univariate analysis and pairwise comparisons):

¡ EXTENSIVE treatment with multilayer 
stent (p=0.013)
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Extensive treatment of TBAD requires assurance of 
side branch patency to prevent ischemic complications

¡ No stroke, paraplegia, bowel ischemia or renal failure 
requiring dialysis reported in relation to the 
multilayer stents in dissections

¡ Branch patency assessed by independent radiologists:

¡ DRAGON prospective study: 120 covered branches
(20 pts, 5Y median follow-up)

¡ Retrospective registry: 233 covered branches
(57 pts, 2Y median follow-up)

¡ Technical feasibility of interventions in branches 
crossing through the mesh1

1: Petrov et al. Ann. Vasc. Surg. 5(2), 2025
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Clinical applications of the 
multilayer stent in TBAD

¡ Extensive treatment with multilayer stent

¡ Prevents aortic growth

¡ Independently of FL status

¡ Low risk of ischemic complications

¡ Precautions: 

¡ Not suitable for

¡ Rupture

¡ CTD

¡ Chronic, kinked aorta
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Multila
yer stents in the treatment of thoraco-abdominal residual
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ctio
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Abstra
ct

Multila
yer stents are already being used for the treatment of peripheral aneurysm

s. In France, they are currently under evaluation in the

treatment of thoraco-abdominal aneurysm
s. We have used multila

yer stents to treat aneurysm
al evolution of thoraco-abdominal residual

type B disse
ctio

n. Third
month computed tomography (CT)-sc

an showed a false
channel no longer patent. Multila

yer stents are promising

but it is too soon to draw conclusions on the use of this device
in the treatment of patent false

channels.

! 2011 Published by European Association for Cardio-Thoracic
Surgery. All rights reserved.

Keywords: Aortic
disse
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n; Computed tomography; Endovascular proceduresystents, except PCI

1. Introduction

The goal of endovascular treatment of thoraco-abdominal

residual type B disse
ctio

n with
aneurysm

al evolution is to

close the patent false
lumen w1x.

The INSTEAD study w2x

shows a beneficia
l impact of stent grafts on aortic

remod-

eling after type B disse
ctio

n that has the potential to

reduce adverse
events in the long-term. This remodeling is

often prevented by numerous re-entrie
s allowing commu-

nication between true and false
lumen. The usual presen-

tation consists
of a main tear close to the subclavian artery.

Re-entrie
s are diffic

ult to identify
precise

ly because, as

long as the main tear is not covered, blood flow through

the re-entrie
s is very

poor due to
an equaliza

tion of

pressures due to the main tear. In most cases, when the

main tear is covered with
a covered stent, re-entrie

s

become functio
nal again and prevent the thrombosis of the

false
channel. Additionally,

these
re-entrie

s are
mostly

located either next to or even within disse
cted visc

eral

arteries (F
ig. 1).

We have learnt, thanks to open surgery in

type B aortic
disse

ctio
n, that re-entrie

s were multiple and

gathered ladder-lik
e on the intima separating the two

channels. These features make the endovascular treatment

diffic
ult as the visc

eral arteries cannot be closed.

The multila
yer stent (F

ig. 2, bottom)
(Cardiatis,

Isnes,

Belgium)
provides a new approach

to the treatment of

thoraco-abdominal aneurysm
s and, in the present case, to

type B chronic aortic
disse

ctio
n with aneurysm

al evolution.

3D stru
cture stents are made up of several layers braided

*Corresponding author. Chirurgie Thoracique et Cardio-Vasculaire, Hopital

Jean Minjoz, Bd Alexander Fleming, 25030 Besançon Cedex, France. Tel.:

q33-3-8166 8662; fax: q33-3-8166 8661.

E-mail address: sidney.ch
ocron@univ-fc

omte.fr (
S. Chocron).

together, creating a configuration of multiple interlocked

layers.
Experimental assessm

ent of multila
yer stent con-

firm
ed the optimal flow modulation through the layers was

reached with
a 65% mean porosity.

Secondary
to

this

porosity
level, when bridging an aneurysm

or false
disse

c-

tion lumen, the stent laminates the blood flow by pressure

drop. The flow velocity
outsid

e the multila
yer stent is then

reduced up to 90% creating an organized thrombus while

preservin
g the laminar flow in the collateral arteries.

2. Case report

In 2006, a 69-year-old male was operated on in our

departm
ent for an acute

type A aortic
disse

ctio
n. The

treatment consiste
d of a replacement of the ascending

aorta
extended to the aortic

arch, with
reimplantation of

the inominate artery in the 30 mm tube. The postoperative

computed tomography (CT)-sc
an performed before

dis-

charge showed a patent false
lumen beginning at the level

of the left subclavian artery, and a malperfusion of the left

kidney. A stent was placed in the disse
cted left renal artery

with
a good result.

Postoperative
course

was uneventful

and the patient was disch
arged at postoperative

day 8. The

patient had a CT-sc
an six months after, and then each year

after that. Aneurysm
al dilatation progressed over time to

reach 59 mm in February 2010. There were at least three

re-entrie
s feeding the false channel (Fig. 2, left-h

and side):

1) in the left subclavian artery,
2) at the middle part of

the descending thoracic
artery, and 3) at the origin of the

visc
eral arteries. The procedure was performed in March

2010. Two overlapped stents (
each, respectiv

ely 150 and

120 mm long, 28 and 35 mm wide) were implanted through

a femoral approach using a 20 Fr introducer. The femoral
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ABSTRACT
Objective: Reported are initial 12-month outcomes of patients with chronic symptomatic aortic dissection managed by

the Streamliner Multilayer Flow Modulator (SMFM; Cardiatis, Isnes, Belgium). Primary end points were freedom from

rupture- and aortic-related death, and reduction in false lumen index. Secondary end points were patency of great

vessels and visceral branches, and freedom of stroke, paraplegia, and renal failure.

Methods: Out of 876 SMFM implanted globally, we have knowledge of 542. To date, 312 patients are maintained in the

global registry, of which 38 patients were identified as having an aortic dissection (12.2%). Indications included 35

Stanford type B dissections, two Stanford type A and B dissections, and one mycotic Stanford type B dissection.

Results: There were no reported ruptures or aortic-related deaths. All cause survival was 85.3% Twelve-month freedom

from
neurologic events was 100%, and there were no incidences of end-organ ischemia, paraplegia or renal insult.

Morphologic analysis exhibited dissection remodeling by a reduction in longitudinal length of the dissected aorta, and

false lumen volume. A statistically significant reduction in false lumen index (P ¼ .016) at 12 months, and a borderline

significant increase in true lumen volume (P ¼ .053) confirmed dissection remodeling.

Conclusions: The SMFM
is an option in management of complex pan-aortic dissection. Results highlight SMFM

implantation leads to dissection stabilization with no further aneurysm progression, and no retrograde type A dissection.

Thoracic endovascular aneurysm repair by SMFM ensued in freedom from aortic rupture, neurologic stroke, paraplegia

and renal failure. Further analysis of the global registry data will inform long-term outcomes. (J Vasc Surg 2017;65:940-50.)

Themanagement of type B aortic dissection (TBAD) has

evolved, and thoracic endovascular aneurysm
repair

(TEVAR) is safe and life-saving. 1-5
The ability to remodel

the dissected aorta as a result of scaffolding, means that

pre-emptive endovascular treatment is being considered

and supported by results of the Investigation of Stent

Grafts in Aortic Dissection with extended follow-up

(INSTEAD-XL) trial 6and the Acute Dissection: Stent graft

OR Best medical therapy (ADSORB) 7 trial. An aggressive

approach to intervention is driven by evidence that the

majority of patients with TBAD will fail medical therapy

over time, and patients who undergo aortic intervention

have a survival advantage over those treatedwithmedical

management alone. 8

Advancing chronicity of TBAD increases the complexity

of the pathologic anatomy, with septal rigidity and false

lumenaneurysmal expansion.Multiple adjunctiveproced-

ures at the initial treatment and during follow-up are usu-

ally necessary, and no clear end point in therapy has yet

been defined for patients with residual false lumen flow.

This report from the Streamliner Multilayer Flow Modu-

lator (SMFM; Cardiatis, Isnes, Belgium) global registry,

examines the off-label use of the SMFM in the treatment

of chronic symptomatic aortic dissection (CSAD) in

patients whom
alternative treatment options such as

fenestration and branched aortic endografting or open

surgical repair were not feasible or available. 9,10

The SMFM is a multilayered cobalt alloy bare metal

implantable device. The three-dimensional nature of
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Objective. Presenting early and midterm results of aortic and iliac artery aneurysms treated with Multilayer Flow Modulators

(MFM). Methods. We retrospectively reviewed the medical records of 23 patients (19 males and ( females) who are admitted to

our clinic between April of 201( and February of 201), diagnosed with thoracoabdominal aortic aneurysm and/or iliac aneurysm,

and treated usingMFM.%e patients were followed up for the development of potential clinical presentations for 12months.Results.

MFM implantation was successfully completed in all the patients. During the process, two patients developed endoleak and so they

were treated with postdilatation that was performed through balloon intervention, whereby the patients fully recovered. Although a

short-term ischemic cerebrovascular event occurred in one of the patients 3) hours a*er theMFM, the patient recuperated without

any noticeable neurological sequelae. Overall, three patients died a*er the procedure, one of whom died in hospital three days

following the intervention due to acute renal failure, while the second one lost his life at the end of the +rst month due to the

occlusion of superior mesenteric and celiac arteries.%e third patient died at the end of the third month due to acute myocardial

infarction.%e rest of the patients developed no complications or had nomortality at their 12-month follow-ups. Conclusion. MFM

can be preferred as an alternative approach in the treatment of aorta and iliac artery aneurysms including major lateral branches.

%e present results should be con+rmed with additional future studies conducted with larger patient groups for longer periods.

1. Introduction
Aneurysms of the aorta and peripheral arteries are uncom-

mon clinical conditions.Historically, in the literature, the prevalence of thora-

coabdominal aortic aneurysm (TAAA) is thought to vary

between 1 and 10 per 100,000 people per year [1–(], with

less than ,% of all intra-abdominal aneurysms isolated iliac

artery aneurysm (IAA). %ey are found in only 0.03% of the

population in autopsy studies [-, )]. However, up to (0%

of iliac arteries aneurysms coexist with Abdominal Aortic

Aneurysms (AAA) [-, )]. If le* untreated, theymay grow and

rupture, ultimately leading to the death of the patient [,, 8].
Aneurysm treatment has been performed with the open

surgical approach since the early 19-0s [9]. In the last two

decades, as a result of the developments of endovascular

methods, treatment with percutaneous access has become an

alternative to surgery [10, 11]. Endovascular treatment is now

the primary option for aneurysm treatment, with regard to

its low mortality and risk of morbidity if technically feasible

[12–1(]. Branches patencymust remain amajor consideration

regarding complex aneurysm treatment. Amongst the well-

known adverse consequences of visceral or thoracic aorta

branches are bowel infarction, renal failure or necrosis, and

paraplegia. Open surgery is thought to cause 13.2% spinal

cord ischemia [1-–18].A vast range of endovascular devices have been developed

to cope with the presence of major lateral branches within

or near the aneurysm sac, the best known of which are the

chimney technique, fenestrated stent gra*s, andMFM.When

the aneurysm is isolated with the chimney technique and

fenestrated stent gra*s, the .ow of the vital lateral branches

is maintained mechanically. However, application of these

stents is very di/cult and the clinical results are unsatisfac-

tory [19]. Notably, the multicentre prospective French study

(Windows) on AAA and TAAA treatment with fenestrated
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TEVAR, multilayer stents and CERAB procedure for complicated type B 
aortic dissection: a case report 
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A R T I C L E  I N F O   

Keywords: 
Multilayer flow modulator stent 
Aortic dissection 
Type B dissection 
Endovascular therapy 
Thoracic endovascular repair 
hybrid procedure 

A B S T R A C T   

Background: In case conservative medical treatment fails or symptoms persist in type B thoracic aortic dissection 
(TBAD), invasive treatment with thoracic endovascular repair (TEVAR) is recommended. TEVAR aims to prevent 
aneurysm formation, reduce rupture risk, and improve survival rates if initiated early. However, TEVAR may not 
always sufficiently remodel the aorta, especially when there are existing tears further down. Some studies suggest 
extending the stent graft with bare metal stents to enhance aortic remodeling, but the PETTICOAT technique can 
be complex with incomplete clotting and aortic dilation. This case report introduces the Multilayer Flow 
Modulator stent (MFM®) as a novel technique that combines stent graft and bare metal stenting advantages 
while avoiding PETTICOAT limitations. 
Case report: A 47-year-old male with a history of hypercholesterolemia, smoking, and obesity presented with 
lower back pain and claudication. A diagnostic CT scan revealed type TBAD with tears at various levels. Initial 
treatment involved antihypertensive therapy, but the patient later experienced worsened symptoms. A two-stage 
intervention was performed, utilizing multilayer stents and a Valiant thoracic stent graft to cover the dissected 
areas. The patient had a successful recovery with improved aortic lining and maintained kidney function. Follow- 
up scans showed stable aortic diameter and no further complications. 
Conclusion: This case report presents a successful treatment of a complicated TBAD using a combination of stent 
grafts and multilayer aortic stents. Follow-up after one year showed significant improvement in aortic remod-
eling, with thrombosis of the false lumen and patent aortic branches. The patient became asymptomatic with no 
claudication or thoracic pain. The combined approach appears to be a safe and effective treatment option, but 
more research is necessary for validation.   

Introduction 

When conservative medical treatment fails or symptoms persist, 
invasive treatment for type B thoracic aortic dissection (TBAD) should 
be considered. Thoracic endovascular repair (TEVAR) is the preferred 
choice for (semi-)acute complicated TBAD. TEVAR is aimed at 

preventing future aneurysm formation and reducing the risk of rupture, 
which ultimately leads to an increase in survival rates when initiated 
early in the disease process. Given that dissection-related aneurysmal 
degeneration and rupture can lead to a mortality rate of 25% to 35% at 
five years with medical management alone, it is crucial to take action, 
especially considering this risk.1 TEVAR for TBAD involves covering the 

Abbreviations: CERAB, Covered Endovascular Reconstruction of Aortic Bifurcation; CT, computed tomography; FL, false lumen; LRA, left renal artery; LSA, left 
subclavian artery; MFM, Multilayer Flow Modulator stent; PETTICOAT, Provisional ExTension To Induce COmplete Attachment; RRA, right renal artery; TBAD, type 
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AbstractBackground: We present an analysis that compares aortic morphological and clinical outcomes of 36 patients, all treated with endovas-

cular uncovered stents implantation preceded or not by stent-graft implantation, or surgical treatment in the context of complex treatment

of type A or type B aortic dissection. Methods: Between 2014 and 05/2018 our team treated 36 patients with acute aortic dissection

and end-organ ischemia due to true lumen compression. All clinical and periprocedural data were obtained prospectively, followed by

a retrospective analysis. The case series aim is to show induction of aortic remodeling by depressurization of the false lumen and in-

creasing the size of the true lumen by non-covered stents implantation in the aorta and its affected side branches. Secondary endpoints

were survival, branch patency, true lumen and false lumen size evolution. Results: Results from the diameter of both lumens measured

by computed tomography angiography (CTA) before and at least 1 year after the treatment showed statistically significant differences,

patent stents, as well as symptomatic improvement in all patients. Both aorta-related and general mortality in this complex group of

patients was 0%. Conclusions: The concept of redirection of flow in aortic dissection with non-covered stents was safe, led to positive

aorta remodeling and resulted in excellent survival rate.

Keywords: non-covered stents; decompression; aorta remodeling; aorta dissection

1. Introduction
Acute aortic dissection is the most catastrophic and

life-threatening disorder affecting the aorta [1]. The inci-

dences of death in patients having type A or type B dissec-

tion repair remains high, despite the continuous improve-

ments in the endovascular/surgical, medical management

and imaging techniques [1,2]. End-organ malperfusion

presents as one of the most dismal complications of acute

aortic dissection [3]. Malperfusion is defined as reduced

blood flow to the arterial bed of a vital organ. A malper-

fusion syndrome occurs when the diminished blood flow

results in ischemia and impaired function of the affected

organ [3].The incidences of end-organ malperfusion range from

16–34% and may involve any of the main arterial side

branches [4]. The major causes of these unfavorable post-

surgical results are malperfusion of the vital organs and per-

sistent perfusion of the false lumen after open surgical or

endovascular repair. According to published studies, an ef-

fective method to cope with this complex pathology is the

hybrid procedure, which combines ascending aorta/aortic

arch resection followed by distal endovascular stabilization

of the descending thoracic aorta [1–4].

We have observed a transformation in the manage-

ment of complicated type B aortic dissection with the

launching of new devices designed for thoracic endovascu-

lar aneurysm repair (TEVAR) [1]. Entry tear coverage with

TEVAR and redirection of blood flow entirely through the

true lumen proved to be the key features of the endovascular

repair [5]. The 5-year survival rate for chronic type B aor-

tic dissection, treated with medical therapy alone is as high

as 60% to 80%, because it is observed that the disease pro-

gresses, despite the treatment andmany patients develop se-

rious complications. In this group of patients, around 59%

of them have had a progressive aortic dilatation with a mean

expansion rate of 1.7 ± 7 mm/year [6,7]. Medical therapy

should always be recommended for patients with uncom-

plicated type B aortic dissections, and TEVAR should be

considered. On the other hand, for complicated type B aor-

tic dissections, TEVAR is the gold standard for treatment

[2]. Long-term data from the INSTEAD XL trial, a ran-

domized trial of best medical management with or without

endovascular stent grafting, show that TEVAR has a signif-

icant benefit between 2 and 5 years after the intervention in

terms of all-cause mortality (0% vs. 16.9%), aorta-specific

mortality (0% vs. 16.9%), and disease progression (4.1%

vs. 28.1%) [7]. Even though TEVAR is currently the ac-

cepted method of treatment, it often does not provide good

remodeling, which leads to aneurysm degeneration. To pre-

vent possible late complications and to improve the remod-

eling rate, we adopted the “provisional extension to induce

a complete attachment” (PETTICOAT) technique as routine

procedural practice. This technique uses an additional bare

metal stent, which is deployed distally to the TEVAR de-
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