COVER STORY )

64

Endovascular
Treatment of
Type A Dissections

Barriers to therapy and considerations for access and approach.

BY NICOLA MANGIALARDI, MD; EUGENIA SERRAO, MD; SONIA RONCHEY, MD, PHD;
HOLTA KASEMI, MD; AND MATTEO ORRICO, MD

ype A aortic dissection (TAAD) is a life-threaten-
ing emergency and requires immediate surgical
intervention. For untreated TAADs, mortality
risk increases up to 50% in the first 24 hours and
75% within 2 weeks after the initial event.! Medical treat-
ment is associated with a poor outcome, with a mor-
tality rate of 60%.2* Although surgical techniques and
perioperative care have significantly improved, mortality
remains high and is reported between 30% and 60%,
especially in high-risk patients.*®
Over the last decades, endovascular intervention
has emerged as the therapy of choice in patients with
descending thoracic and abdominal aortic disease.” The
introduction of new techniques and extensive experience
has broadened the indication for these interventions,
and even diseases affecting the ascending aorta can be
treated. Primary reports focused on retrograde type A
dissections affecting the aortic arch, in which the primary
entry tear was located in the descending segment. These
patients were treated by stent graft placement in the
descending aorta® Recently, stent graft placement in the
ascending aorta for the treatment of aneurysms, pseu-
doaneurysms, penetrating ulcers, intramural hematomas,
and even type A dissections has been described in case
reports.”?

ANATOMIC AND ENDOGRAFT LIMITS FOR
TAAD ENDOVASCULAR TREATMENT

A thorough understanding of the anatomic limits
of TAAD and the adjacent anatomy is a prerequisite
before such procedures are performed. Inclusion crite-
ria are (1) entry tear in the ascending aorta, (2) distance
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of at least 2 cm between the sinotubular junction and
the entry tear, (3) distance of at least 0.5 cm between
the entry tear and the brachiocephalic trunk, (4) no
signs of cardiac tamponade or severe aortic regurgita-
tion, (5) no signs of ischemia of aortic branches, (6)
adequate femoral and iliac arteries, (7) no cardiac revas-
cularization from the ascending aorta, and (8) aortic
diameter < 38 mm.”

Because the proximal and distal landing zones are
very close to the coronary and innominate arteries,
stent graft placement in the ascending aorta may be
performed only in selected cases. Moon et al showed
that 32% of patients with TAADs were anatomically
suitable for endovascular repair, as valvular involve-
ment was absent, and the length and diameter of the
proximal sealing zones were appropriate.™ CT scan
imaging studies show that endovascular repair is ana-
tomically feasible in about 30% of patients with TAAD
with a proximal entry tear in the ascending aorta." This
percentage of patients may increase up to 39% with
the use of extra-anatomic bypass, such as a left-to-right
carotid-carotid bypass, in order to obtain an adequate
distal landing zone.

Specifically designed endografts for the ascending
aorta with a longer delivery system (100 cm) and a
short tip (2 cm) are necessary for the endovascular
treatment of TAADs. Recently, Metcalfe et al pub-
lished their experience with the implementation of a
stent designed specifically for the ascending aorta in a
TAAD patient. The stent consisted of a 65-mm covered
component and proximal and distal bare stents.’® The
use of bare stents in aortic dissection remains highly



debated, because this may induce a new dissection or a
reentry tear.

Precise endograft deployment is ensured by cardiac
pacing (180 beats/min), used to reach a systolic blood
pressure up to 40 to 60 mm Hg to prevent dislodgement
of the stent graft during the procedure.

Adequate endograft oversizing with respect to the
true lumen diameter is fundamental to avoid complica-
tions such as aortic valve insufficiency because of stent
graft—induced aortic dilatation. A maximum oversizing
of 10% is indicated in the case of TAADs and 20% in the
case of previous ascending aorta replacement and sub-
sequent TAADs." Transesophageal echocardiography
(TEE) should be performed in all cases to assess cardiac
and aortic valve function in combination with angiogra-
phy to confirm the patency of the supra-aortic branches
and coronary arteries.

ACCESS SITE OPTIONS

Access artery selection is an important part of pre-
operative planning of the endovascular procedure.
Adequate femoral and iliac vessels are necessary for
endograft placement. In patients with small, tortu-
ous, stenotic, or heavily calcified access site arteries,
other options may be considered. In 2000, Dorros
et al reported their first case of TAAD treated with
an endovascular technique through a transseptal
approach.”

The transapical approach through the left ven-
tricular apex using left thoracotomy was described by
Murakami et al for the endovascular treatment of an
ascending aorta pseudoaneurysm.' The tips of stent
graft delivery systems for the ascending aorta are so
long that there may be a danger of damaging the aortic
valve, coronary artery, and left ventricle. Another way
to provide blood flow to the supra-aortic vessels dur-
ing the transapical approach is the use of periscope
grafts oriented from the vessels down the descending
thoracic aorta, implanted in the supra-aortic vessels
before the main stent graft placement. The technique
was described by Krankenberg et al for ascending aortic
aneurysm repair and may be useful in case of TAAD if
retrograde endograft placement is not feasible.”

Right common carotid artery (RCCA) and left com-
mon carotid artery (LCCA) access sites have also been
described for ascending aorta pseudoaneurysm endo-
vascular treatment.?%2' This may be another way to
facilitate endograft delivery for TAAD:s.

Other retrograde endograft deployments may be
performed using the iliac conduits, internal endocon-
duits, or the retroperitoneal approach described and
performed for TEVAR.2224
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Figure 1. A standard Zenith TX2 (Cook Medical, Bloomington,
IN) endograft was used to treat the first TAAD.

OUR EXPERIENCE

Thirty-seven patients with TAAD were admitted to
the emergency department between April 2009 and June
2012. A multidisciplinary team evaluated nine of these
patients, who were considered high risk for open TAAD
repair due to comorbidities and previous sternotomy;
their anatomic characteristics were studied for an endo-
vascular approach. Four of these patients met our inclu-
sion criteria (mean age, 70 years; two men). One patient
had prior aortic valve repair. Two patients had previous
ascending aortic repair for TAAD (one of which was
associated with aortic valve replacement) with residual
entry tear in the ascending aorta.

Computed tomography angiography (CTA) images
were acquired on multislice CT scan with a 0.625-mm
detector configuration; 1.25-mm contrast axial images
and retroconstruction at 0.625 mm from the origin of
the carotid arteries to the femoral arteries were also
obtained. The acquired CTA data sets were transferred
to a workstation (Osirix 3.9.4—64-bit) for analysis. A
center lumen line was generated, and the distances
between the entry tear and the sinotubular junction and
innominate artery were measured. Stent graft selection
was based on the aortic diameter at the level of the entry
tear, with at least 10% oversizing in respect to the true
lumen but not exceeding the original aortic diameter. In
case of previous ascending aortic graft replacement, 20%
oversizing with respect to the graft diameter was per-
formed. Aortic valve involvement was investigated with
the use of TEE.

Three patients were treated in an acute setting (< 8 hours
after acute onset of symptoms), and the fourth patient’s
procedure was delayed (48 hours). Written informed
consent was obtained before the procedures.
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Figure 2. A preoperative CT scan showing 80-mm distance
between the sinotubular junction and the brachiocephalic
trunk.

All procedures were performed under general anes-
thesia via surgical femoral access. Supra-aortic vessel
access was achieved in three patients by introducing a
guidewire into the arch and descending aorta through
a percutaneous right brachial access. The fourth patient
had TAAD and brachiocephalic trunk symptomatic
dissecting dilatation (32 mm; no neurologic signs, neck
pain not responding to medical therapy) 48 months
after ascending aorta replacement; the patient under-
went a left common carotid-right common carotid-
right subclavian artery bypass.

Standard Zenith TX2 (Cook Medical, Bloomington,
IN) was used in one patient (Figure 1), and an off-the-
shelf Zenith TX2 ESBE-custom device for the ascend-
ing aorta (Cook Medical) was used in the other three
patients. Stent graft length ranged between 55 and
81 mm, and the diameter was between 35 and 40 mm
(Figure 2). Cardiac pacing was performed just before
endograft deployment. TEE and completion angiogra-
phy were used to verify the aortic valve function and
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Figure 3. A completion angiogram showing transfemoral
endograft deployment in the ascending aorta.

Figure 4. Four-year follow-up CT scan showing complete false
lumen thrombosis of the ascending aorta.



Figure 5. Four-year follow-up CT scan showing partial false
lumen thrombosis of the descending aorta.

patency of the supra-aortic and coronary vessels and to
evaluate the dissection exclusion (Figure 3).

Technical success was 100%. No deaths were regis-
tered during the perioperative and follow-up period
(range, 16-51 months; mean, 29 months). Complete false
lumen thrombosis of the ascending aorta was achieved
in three patients (Figure 4), while in the fourth patient,
the false lumen is still patent without aortic enlarge-
ment. The patient remains asymptomatic at 21-month
follow-up. Complete descending false lumen thrombosis
was achieved in two patients; partial thrombosis was
observed in the other two (Figure 5).

CONCLUSION

Endovascular procedures in TAAD patients har-
bor considerable risk, which is associated with aortic
arch manipulation, dissection extension, or thrombus
dislodgement because of stent graft positioning and
deployment. Previous ascending aortic replacement
eliminates the risk of retrograde dissection and reduces
the risk of cardiac tamponade or aortic rupture. The
presence of a mechanical valve makes the procedure
more challenging. Our experience demonstrated that
endovascular treatment of TAADs is feasible in selected
patients and is associated with favorable results.
Further research remains mandatory. ®
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