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Exploring the Use of Bare
Stents in the Treatment of

Type B Dissection

Understanding the effects on aortic remodeling and malperfusion.
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Malperfusion of aortic
branches and aortic
rupture are the two most
feared complications

in the acute phase of a
type B aortic dissection.
When such complications
occur, stent graft
deployment should be
considered with the
proximal landing zone in
a healthy, nondissected
aorta."? The coverage of
the main proximal intimal
tear redirects the aortic flow toward the true lumen and
thus promotes a drop of pressure within the false lumen.
Thoracic stent grafting (TEVAR) has been associated with
encouraging early outcomes for the treatment of acute
complicated type B aortic dissection,** but questions

still remain regarding the mid- and long-term results.®
Initial successful treatment with TEVAR is not necessarily
associated with favorable remodeling of the dissected
aorta during follow-up.” Only few exhaustive anatomical
analyses of the aorta following TEVAR for acute type B
aortic dissection have been performed so far.”"" TEVAR
generally induces positive aortic remodeling, but this is
usually limited to the aortic segment covered by the stent
graft; frequently, the outcomes of the distal thoracic and
abdominal aorta remain of concern.’

The additional implantation of a self-expanding bare
stent in the aortic true lumen, distally to the proximal
stent graft(s), was proposed in 2005. This composite
device design approach, also known as STABLE (staged
aortic and branch vessel endoluminal repair), aimed to
enhance global aortic remodeling, especially in the area
of the abdominal aorta, and to improve the management
of visceral/renal/lower limb malperfusion in the acute
phase." First, the proximal stent graft is positioned,

then intraprocedural angiography is performed to assess
if there is insufficient expansion of the true lumen,
continuous retrograde perfusion of the false lumen, or
evidence of malperfusion of arterial branches originating
from the true lumen. If any of these features is present,
then a distal bare stent may be used (Figure 1)."4
Variations of the endovascular techniques described in the
STABLE trial have been reported. He et al have suggested that
if the proximal stent graft is deployed first, then the distal end
of the stent graft is landed in the diseased aorta, which has
the risk of causing further aortic dissection or other structural
damage. They therefore advocate that the distal bare stent
is placed first, at the intended distal landing zone, followed
by the proximal stent graft." Hofferberth et al reported the
use of balloon-driven expansion of the true lumen following
placement of the bare-metal stent below the stent graft
to remove any residual flow in the false lumen and achieve
complete true lumen expansion. This technique is called
the stent-assisted balloon-induced intimal disruption and
relamination in aortic dissection repair (STABILISE).'

AORTIC REMODELING

Long-term results from the IRAD registry indicate
that at 5 years, more than 60% of patients develop
aortic growth or formation of a new aneurysm after
endovascular repair of acute complicated type B aortic
dissection.” The implantation of a bare stent distal to
the stent graft, to support true lumen expansion within
the thoracoabdominal aorta, can be performed to
promote remodeling of the dissected aorta. Improved
aortic remodeling has been associated with a reduced
risk of late aortic complications during follow-up. In a
prospective, nonrandomized, multicenter feasibility study
(STABLE 1 study), 86 patients with acute and subacute
type B aortic dissections (within 90 days of symptom
onset) underwent endovascular repair with a composite
device design (Zenith TX2 Endovascular Graft and
Zenith Dissection Endovascular Stent, Cook Medical).
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Figure 1. A patient with acute complicated type B aortic dissection was treated with a composite device design (stent graft and
bare stent). Successive CTAs showing remodeling of the thoracic aorta, including expansion of the true lumen and thrombosis of

the false lumen.

The procedure appeared to be safe, and good clinical
outcomes were reported. Two years after the initial
procedure, positive remodeling was observed in both the
thoracic and the abdominal aorta.’®"

Recently, Patterson et al gathered 16 studies that
reported the results of aortic remodeling after TEVAR
with stent graft alone in aortic dissection.?® In their
study, patients with acute (= 14 days) and chronic
(> 14 days) aortic dissections were analyzed separately.
Patients with infrarenal extension of the aortic dissection
experienced less aortic remodeling. This may be because
TEVAR did not cover distal, secondary re-entry tear(s).
The main limitation of the study was that no standard
analysis was performed to evaluate aortic remodeling.
The lack of clear reporting standards means that the
clinical evidence is heterogeneous, making it difficult
to evaluate the impact of TEVAR on aortic remodeling
following aortic dissection. Also, the additional role of
the bare stent in aortic remodeling has not yet been
fully determined, and questions surrounding the use of
the bare stent focus largely on its application and utility,
compared to TEVAR alone.

We performed a retrospective analysis including 84
patients that compared aortic morphological and clinical
outcomes of patients undergoing endovascular repair with
stent graft(s) alone (TEVAR, 45 patients) and patients who
were treated in the STABLE 1 study with the composite

device design (STABLE, 39 patients).! The analysis
focused on aortic remodeling at 1 year. Only patients
with complicated acute dissection (< 14 days) and with
available CT scans at preprocedure and 1-year follow-up
were included. The study provided a thorough aortic
morphological analysis including lengths, diameters,
volumes, intimal tears, and lumen patency, performed on
a dedicated three-dimensional workstation. Remodeling
of the dissected aorta was assessed by changes in
diameter and volume of the false lumen, true lumen,
and total lumen and also patency of the false lumen on
the preoperative and latest CT angiography performed
during follow-up.

Both groups presented with largely comparable
preoperative medical conditions and similar extent of
aortic dissection; however, the false lumen volume was
significantly larger in the STABLE group in both the
thoracic and abdominal aorta. The length of aorta covered
by stent grafts was not statistically different in both groups
(167 £ 47 mm in STABLE patients; 184 + 49 mm in patients
with stent graft alone; P =.11).

Both groups exhibited extensive thrombosis of the
thoracic false lumen after endovascular repair, although
complete false lumen thrombosis occurred less frequently
in the abdominal aorta. Although there was no statistical
difference between the two groups in the proportion
of patients who experienced > 10% in changes to the
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Figure 2. A patient presented with acute type B aortic dissection complicated with visceral and lower limb malperfusion
(preoperative CTA) (A). The postoperative CTA showed that the use of a composite device design promoted sufficient true lumen
expansion to correct the malperfusion syndrome without additional selective stenting or fenestration (B). At this early stage, the
distal false lumen was still patent.

and more importantly, shrinkage of the false lumen in the
abdominal aorta in patients treated with the composite
device design. As a reminder, only patients who survived
at 12 months were included in this study. Rupture,
conversion, and reintervention rates were comparable
between the two groups.

Previous publications have already confirmed that the
deployment of a bare-metal stent within the distal aorta
is safe and does not expose patients to a higher risk of
complications.?'?2 Of note, in the setting of aneurysmal
dilatation of the dissected aorta in the presence of a bare
stent within the true lumen, fenestrated stent grafting
can be performed.?®

Aortic growth is frequently observed in patients
who receive endovascular management in the acute
phase.’”>?2 More extensive coverage of the thoracic
aorta usually results in early thoracic aorta remodeling
and greater false lumen thrombosis, at least at the level
of the stent graft.2%?° The additional risks of extensive
coverage (such as spinal cord ischemia) must be
balanced against the risk of long-term aortic growth in
each individual patient.

Figure 3. In the latter case, despite good reexpansion of

the true lumen after the deployment of a composite device
design, residual static malperfusion of the right common iliac
artery required additional stenting.

MALPERFUSION
Malperfusion in patients with type B aortic dissection
is associated with 30-day mortality and morbidity rates

thoracic or abdominal total lumen diameter or volume
following endovascular repair through 12 months, there
was a trend toward larger expansion of the true lumen,

of 2.7% and 51.8%, respectively.?® Most cases of aortic
branch malperfusion in aortic dissection involve a dynamic
mechanism (true lumen collapse above or at the level of
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the origin of the branch, with change in the flap position
during the cardiac cycle); few cases of aortic branch
malperfusion result from a static mechanism only.?”

In some cases, it can be difficult to make an accurate
diagnosis of malperfusion due to incongruity between the
clinical and imaging signs; also, there are no clear guidelines
on when an intervention is warranted (Figure 2).

The correction of competitive flow and pressure
between the true and the false lumens is usually
obtained after coverage of the main proximal entry
tear (frequently located around the aortic isthmus)
with a stent graft. We only consider selective visceral/
renal/lower limb artery stenting or flap fenestration
after exclusion of the primary tear in the proximal
descending thoracic aorta. After deployment of the stent
graft, an angiogram is performed to evaluate the flow
within the true lumen and whether any malperfusion
remains. It will also depict large secondary tears that
can generate dynamic malperfusion. In our practice, the
coverage of the descending thoracic aorta is extensive
only when malperfusion persists after deployment of
the proximal stent graft and/or when aortic rupture is
suspected. It always needs to be balanced against the
risk of spinal cord ischemia. When a secondary entry
tear is located in the abdominal aorta or close to the
visceral/renal arteries, flap fenestration can be proposed
to relieve malperfusion. In addition, the deployment of
a bare stent can improve true lumen expansion and the
quality of distal flow and thus reduce the risk of residual
malperfusion after TEVAR and the need for additional
revascularization (Figure 3).

In a previous series of 52 patients with acute type B
aortic dissection treated in Lille, Caen, and Malmo
between 2004 and 2011, 17 out of 22 patients presenting
with malperfusion required additional revascularization
after stent graft deployment.?? In the STABLE 1 study
of the composite device design, 9 of 40 patients (23%)
required adjunctive branch vessel stenting during the
index procedure.’ From the morphological study of
TEVAR and STABLE as previously described, we learned
that the use of an additional aortic bare stent seems to
promote aortic remodeling by increasing true lumen
expansion and false lumen shrinkage in the abdominal
aorta. Further analysis is required to determine the
impact of the composite device approach on outcomes
related to malperfusion. The origin of the visceral/
renal/lower limb arteries should be noted before stent
placement, because previous studies have shown there is
reduced flow in vessels originating from the false lumen
after endovascular repair.28

Taken together, placement of a bare-metal stent
below a proximal stent graft in patients with type B
aortic dissection appears to provide favorable short- and
midterm outcomes, and treatment should be tailored to

each individual patient, although longer-term outcomes
are required to better understand the effect of this
approach on aortic remodeling and malperfusion. ®
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