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RESUMO

Introducado: O tratamento endovascularde disseccdes tipo Btem-se focado nacoberturadaportade entrada. No entanto,
recentemente, temsurgidoapreocupacdoemrelacdoao remodelingdistal daaortaenovastécnicascomo a Stent-Assisted
Balloon-Induced Intimal Disruption and Relamination (STABILISE) tem ganhorelevo.

Os autores descrevem um nota técnica de uma combinacdo da técnica de STABILISE com a Covered Reconstruction of the
Aortic Bifurcation (CERAB) de formaa obter um remodelingadrtico completo.

Métodos: Nesteartigodescreve-se umaabordagemsequencial no tratamento endovascular de dissecces daaortatipoB.
O procedimento éiniciado comum TEVAR simples. Se o doente mantém sinais de compressdo do verdadeiro limen apds a
abertura da primeira endoprétese a técnica de STABILISE é realizada sempre que possivel de forma a obter expansdo do
verdadeirolimen e remodelingadrtico completo.

No entanto, em alguns doentes, a perfusdo do falso e compressdo do verdadeiro Iimen mantém-se devido a portas de
re-entrada distais. Nestes doentes, se existirem sinais de oclusdo da aorta infra-renal ou iliaca ou ainda a presenca de
trombose distal do falso limen aténica de CERAB é realizada em simultaneo.

Conclusdo: A combinacdo de ambas as técnicas com o objetivo de cobrir a porta de entrada e as portas de re-entrada
distais permite uma unido de ambos os flaps, com obliteracdo completa do falso limen, expansdo do verdadeiro limen e
um remodelingadrtico éptimo.
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ABSTRACT

Introduction: Endovascular treatment of type B aortic dissection has focused on the covering of the proximal entry
tear. However, recently, concern has emerged regarding the distal aortic remodeling and new techniques such as the
Stent-Assisted Balloon-Induced Intimal Disruption and Relamination (STABILISE) technique have gained more acceptance.
We describe atechnical note regarding the combination of the STABILISE technique in addition to the Covered Reconstruction
of the Aortic Bifurcation (CERAB) technique to achieve complete aortic remodeling.

*Autor paracorrespondéncia.
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200



Tratamento de disseccdo da aorta utilizando uma combinacdo das técnicas de STABILISE e CERAB - Nota técnica
|

Methods: The authors describe a stepwise approach regarding the endovascular repair of type Baortic dissections. A simple
TEVAR is performed first. If the patient still shows signs of true lumen compression, a STABILISE technique is performed in
order to achieve true lumen expansion and complete aortic remodeling. However, in some patients, false lumen perfusion
andtrue lumen compression at the very distal aortais maintained due to distal comunicating tears. In these patients, if there
are still signs of infra-renal aortic or iliac compression/occlusion or distal thrombosis of the false lumen, a simultaneous

CERABIs performed.

Conclusion: By combining these techniques, we aim to cover both the proximal tearand the distal comunicating tears resulting
inacomplete flap apposition, false lumen obliteration, re-expansion of the true lumen and achieve optimal remodeling.
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INTRODUCTION:

Late aneurysmal degeneration is one of the principal

concerns during follow-up of uncomplicated type B aortic
dissections (TBAD)Y. Studies evaluating the natural

history of these uncomplicated TBAD have shown a high

percentage of late complications and a mortality at 5 years

of approximately 40%, making the term “uncomplicated”
a misnomer®.For this reason, in the past few years, an

attempt at finding morphological and clinical subgroups

of these patients has led to a higher degree of patients

treated, especially in the sub-acute phase®@?,

Regarding its repair, endovascular treatment has focused

onthe covering of the more proximal tear with improvement
in both aortic remodeling and survival rates®.Concern has

nowemergedregarding the distal aorticremodelinginthese

patients and new techniques such as the Stent-Assisted

Balloon-Induced Intimal Disruption and Relamination (STABI-
LISE) technique have gained more acceptance, with good

results shown in the short-term follow-up®-).

However, when distal communicating tears are present, the

false lumenmay maintainits perfusion which canleadtoinfra-
renal aortic true lumen compression, iliac occlusion or late

aneurysmal degeneration. For these patients, acombination of
the STABILISE and the CERAB® (Covered Endovascular Recon-
struction of Aortic Bifurcation) techniques may be employedin

ordertoimprove remodeling andlong-termresults.

The authors aim to describe the technical details of this

combination of techniques.

TECNHICAL DESCRIPTION:

Regarding any surgical technique, patient selection is para-
mount. There is asmall niche of patients in which acombina-
tion of the STABILISE and CERAB techniques may be applied.
We can consider them a subgroup of the patients that have

an indication for TEVAR and STABILISE. In the management
of TBADs, first, a decision has to be made if the patient
warrants treatment, andif heis applicable fora TEVAR. If the

TEVAR is performed and there is still false lumen perfusion

andtrue lumen compressiondistallyinthe controlangiogram

following the endograft placement, an extension using the

STABILISE technique may be used. In these patients, if there

arestillsigns of infra-renal aortic oriliac compression/occlu-
sionordistalthrombosis of the false lumen (Figure 1), a CERAB

may be performed in order to expand the true lumen and

occlude these distal communicating tears.

Figura 1. Aorticangiogram followinga STABILISE technique still
showing significant compression of the true lumen in the distal aorta.

When a decision is made to treat a patient with a TBAD, itis
advisedto have a pre-operative CT-angiography (CTA) with
atleast lmm cuts in order to plan these procedures, ideally
an ECG-gated CTA. At least a 2cm dissection-free proximal
landing zone (PLZ) should be obtained in order to achieve
adequate sealing, fixation and lower risk for stent induced
new entry tears which may lead to retrograde dissections.
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The aorticdiameterat the level of the PLZ is measured (outer
to outer) and 10% oversizing is performed using a covered
endograft, ideally without proximal bare fixation stents.
The aortic diameter in the distal thoracic and abdominal
aortaisalso measuredincluding both true and false lumens
(outer-to-outer) and aplan fora same size graftis made (no
oversizing). In the distal aorta and iliacs, the total diameter
is also measured including both true and false lumens and
al0% oversizing is used if using covered stents.

The authors perform these procedures in an angiographic
suite using the Azurion system from Philips®.
Dependingonthe patient, inorderto achieve anadequate PLZ
(more than 2cm of non-dissected aorta), anarch debranching
procedure may be needed. Usually a carotid-subclavian
bypass using a Dacron 8mm graft is performed (Figure 2A,B),
followed by, simultaneous ligation of the subclavian artery
proximaltothe vertebral artery (Figure 2C) whenever possible
inordertolowertherisk of posterior stroke when opening the
endograftinasubsequent phase (Figure 2D).

Figure 2. A:lmaging showing re-implantation of the vertrbral artery
inthe common carotid artery in a patient with a vertebral artery
originating directly from the aortic arch, in order to achieve zone 2
cervical debranching. B: Carotid subclavian bypass in order to achieve
zone 2 cervical debranching. C: Proximal ligation of the subclavian
artery proximal do the vertebral artery. D: CT-Angiogram showing a
zone 2 cervical debranching.

Both femoral accesses are used, one femoral cutdown and
one percutaneous. The femoral cutdown access is chosenon
the side that looks easier to catheterize the true lumen and
advance the aortic devices and purse string sutures are placed
inordertorapidly perfuse the limbwhenever possible (Figure 3).
If there isaplanto cover more than15cm of thoracicaorta, or
if the patient has already been submitted toabdominal aortic
surgery or has hypogastric artery occlusion, the procedure
is performed using spinal fluid drainage.

Regarding device selection, for the proximal TEVAR the
authors usually choose the COOK Zenith Dissection TX2

R.Meloetal.

Figure 3. Example of the accesses used in the procedure:

right femoral cutdown and left percutaneous femoral access.

device without proximal bare metal fixation stents. However,
when notavailable, the device at hand is used, which, in our
institution, is the COOK Zenith Thoracic Alpha and atten-
tion is made not to land the bare metal fixation stents on

a dissected aorta or with intramural hematoma. A 10%

oversizing is used in the proximal landing zone and if an

extensionis used, the total aortic diameteris used (true plus

false lumen)with nooversizing. For the STABILISE extension,
a bare metal stent like the COOK Zenith Dissection (ZDES)

isused and measured according to the total aortic diameter.
For the CERAB, balloon expandable covered stent grafts are

used. Due to more diameter options available the Bentley
BeGraft Aortic stent graft is usually used and measured to a

10% oversizing of the total aorticdiameter. For theiliac stent,
either the Bentley BeGraft Peripheral or Atrium Advanta

stentsare used.

The procedure is started by catheterizing the true lumen

using a hydrophilic 0,035 guidewire over a pigtail, making

sequentialangiographic checks tomake sure oneis correctly
placedin the true lumen and advancing it all the way to the

ascending aorta making one final angiogram to confirm the

position. The guidewire is then exchanged to a stiff wire,
usually aLunderquist Extra Stiff wire, which is placed next to

the aorticvalve. Over this wire a 6F long sheath is advanced

to the proximal aorta and a serial of angiographies are

performed from proximal do distal to confirm positioning in

the true lumenin all of the extent of the aorta.

On the contralateral side, a pigtail is advanced in the same

way to the proximal aorta where it “sits”in orderto perform

the angiograms.

The first endograft is advanced over the stiff wire and the

position is confirmed with an angiogram. The endograftis

thendeployedimmediately distal to the left carotid or subcla-
vian artery, depending on the target landing zone. A quick
angiogram is performed to confirm the position and the pigtail
isremovedbackwards and positionedinside the endograft. At
this time, a complete aortic angiogram is performed in order
toevaluate the aorticremodeling. If true lumen compression

is stillseen, a STABILISE technique is performed.
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A second covered endograft extension is usually avoided
exceptwhenlarge communicating tears are seen at this level
inthe pre-operative CTA. Inthese cases, a covered endograft
may be deployed, ending just above the celiac trunk, using full
lateral viewin orderto confirmitsorigin. A5cmoverlapis used.
Whenacoveredextensionis notused, abare metal aortic stent
is used (the authors usually use the COOK® Dissection ZDES)
with the same overlap. Usually in these cases two BMS are
needed andthe firstis aimed to be deployed above the celiac
trunk in order to avoid placing two BMS over the visceral
arteries as it might hinder future vessel catheterization if
needed. A 5¢cm overlap on the second BMS is also used and
aimedtodeploy above theiliac bifurcation, usually about 3cm.
Following the placement of all the components, asemi-com-
pliant (COOK CODA®) balloon is used to balloon the covered
endograft to its maximal nominal diameter rupturing the
dissection flap and re-laminating the aorta (Figure 4A). This
balloonisnotusedinthe BMS zone due to the risk of rupture.
In this area a non-compliant balloon is used (BARD® True
Dilation), with the same size as the BMS in order not to dilate
the aorta beyond its diameter Figure 4B). If after 3 attempts
the flap does not rupture and there is no apposition, no addi-

tional ballooning is performed.

Figure 4. STABILISE technique showing the use of compliant
balloon inside the thoracic covered endograft (CODA) and non-
compliant balloon in the bare-metal aortic dissection stent

(BARD True Dilation).

After all the stents have been ballooned, an angiogram is
performed to evaluate the distal aorta. If there are signs
of true lumen compression with aortic/iliac compression/
occlusion ordistal false lumen thrombosis (Figure 1), a CERAB

technique is performed.

First, anaorticendograft (Bentley® Aortic BeGraft) is placed
just below the renal arteries. After deployment, the prox-
imal two thirds of the graft are ballooned, using the same
non-compliantballoon used for the STABILISE. Theiliac stent-
graftsare thendeployedinakissing stent fashion placed at

least 2cminside the aortic stent-graft. (Figure 5)

Figure 5. Example of a case in which the combination of the
STABILISE and CERAB tecnhiques were used. A: Pre-operative
3D CT-Angiogram; B: lllustrative diagram; C: Post operative 3D
CT-Angiogram.

A pigtail is then placed in the ascending aorta and a final
aorticangiogramis performed and an attentive look is made
onthevisceral arteries to check forany dissection flaps and
correctperfusion.

Following the procedure, normally patients recoverimmedi-
ately with normalization of blood pressure and resolution of
the chest/abdominal pain. If this is not the case, arepeat CTA
is performed to check for signs of complication.

If the patient recovers well, we will performa CTA on the first
week before discharge and then after one month, 6 months
and yearly thereafter.

Patients are kept under dual antiplatelet therapy and strict
anti-hypertension control.

DISCUSSION/CONCLUSION:

Aorticdissections are anunpredictable and complex conun-
drum.Inordertoimprove the care of patients with TBADs one
has topay special attention to the different characteristics of
the particular patient’s anatomy and presentation.

Currently type B aortic dissections have been divided
accordingly to their timing in acute, sub-acute and chronic
dissections®. Regarding an endovascular repair in patients
with uncomplicated TBADs. The acute phase (first 14 days)
has been historically avoided by most authors with the fear
of rupture and complications. The ADSORB trial, however,
showed safe outcomes with better remodeling in this phase,
albeit with no differences regarding mortality®. Recently,
authors have described favorable and safe outcomes of
patients treated in this setting even with more extensive
repairs like the STABILISE technique as described by Melissano
et al”. The exception for this, is the hyperacute phase (first
24h)inwhich the aorta seems to be more prone to rupture and
surgery should be avoided, if possible. However, if necessary,
proceeding with a PETTICOAT (Provisional Extension To Induce
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Complete Attachment) technique and then ballooningitinthe
sub-acute phase may be safer if one fears aortic rupture®,
The subacute phase (14-92 days) has been considered the
ideal phase, due to the aorta still maintaining its elasticity
and having a lower risk of rupture and complications, with
favorable results in both remodeling and mortality©.413),
Inthe chronic phase (after 92 days), results have shown alack
of remodeling and there is no evidence currently regarding
better future outcomes in uncomplicated patients®?.
Another important definition which mainly influences the
choice for a repair is the presence of complications®.The
presence of malperfusion, uncontrolled pain and hyperten-
sion and rapid growth are considered signs of complication
designating them as complicated dissections which warrant
treatment. TBADs in which these factors are not observed
have been considered to be uncomplicated and have been
historically left for best medical therapy. However, studies
evaluating the natural history of these uncomplicated TBAD
have shown a high percentage of late complications and a
mortality at 5 years of approximately 40%, making the term
uncomplicated amisnomer®?,

Regarding this fact, new factors have been described which
have tried to find clinical or anatomic factors which are
related to worse outcomes with the objective of creating
subgroups in which early treatment would be beneficial®®.
Sofar, some relevant criteria have been found, and in which
we also use as a criteria for treatment in “uncomplicated
dissections”: false lumen diameters over 22mm, entry tears
on the inner concave curve of the aorta, entry tears over
10mm in diameter, patent true lumen with elliptical config-
uration and patent or partially thrombosed false lumen®4,
In these patients the focus has been on the coverage of
the more proximal entry tear with a TEVAR, with favorable
results in the long term follow-up as demonstrated in the
INSTEAD-XL®, However, in these patients, when significant
false lumen perfusion exists in the distal aorta, significant
morbidity regarding aneurysmdegeneration can occur 1),
In these patients, new techniques such as the PETTICOAT®)
and STABILISE techniques have emerged as a solution for
this, which aim atincreasing the durability of the repairand
preventing future aneurysm degeneration.

The STABILISE technique has shown, so far, excellent results
inthe shortand mid-term follow-up, being demonstrated as
both feasible and safe”-?. However, in order to perform the
STABILISE technique one has to follow the indications shown
in the literature so far, avoiding treatment of patients with
a total aortic diameter over 42mm or patients without an
adequate proximallanding zone or if one cannot be achieved
by supra-aortic vessel debranching®.

R.Meloetal.

Insome patients, even following placement of a distal bare-
metalstent, like the STABILISE technique, false lumen perfu-
sion and true lumen compression at the very distal aorta
still persists due to distal communicating tears® (Figure6). In
these patients, if there are still signs of infra-renal aortic or
iliac compression/occlusion or distal thrombosis of the false
lumen, a CERAB may be performed in order to expand the
true lumen and occlude these distal communicating tears.
This concept has been explored the Molinari et al using the
DEEVAR technique, in which they combine the PETTICOAT
technique andplace an AFX unibody in the aortic bifurcation
aiming to occlude the distal communicating tears®.

In this paper we describe a similar concept but associating
the STABILISE and CERAB techniques.

Figure 6. Example of a case in which a STABILISE technique was
used and there still remais perfursion of the distal infra-renal aortic
false lumen. A: Intra-operative agiogram, B: Post-operative 3D
angiogram, axial cut; C: Post-operative 3D CT-Angiogram.

CONCLUSION:

The technical details of the combination of the STABILISE
and CERAB techniques to treat type B aortic dissections are
described. This combination allows fora covering of both the
proximal tearand the distal communicating tears which aims
toleadtoacomplete flap apposition, false lumen obliteration
and optimal remodeling.

In adequate patients it might lead to a more complete and
durable repair.
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