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Endovascular Treatment of Post Type A Chronic Aortic Arch
Dissection With a Branched Endograft

Early Results From a Retrospective International Multicenter Study
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Objective: The objective of this study was to evaluate the outcome of

endovascular aortic arch repair for chronic dissection with a custom-made

branched endograft.
Background: Acute type A aortic dissections are often treated with pros-

thetic replacement of the ascending aorta. During follow-up, repair of an

aneurysmal evolution of the false lumen distal to the ascending prosthesis can

be a challenge both for the surgeon and the patient.
Methods: We conducted a multicenter, retrospective study of consecutive

patients from 14 vascular units treated with a custom-made, inner-branched

device (Cook Medical, Bloomington, IN) for chronic aortic arch dissection.
Rates of in-hospital mortality and stroke, technical success, early and late

complications, reinterventions, and mortality during follow-up were evaluated.

Results: Seventy consecutive patients were treated between 2011 and 2018.

All patients were considered unfit for conventional surgery. In-hospital
combined mortality and stroke rate was 4% (n ¼ 3), including 1 minor

stroke, 1 major stroke causing death, and 1 death following multiorgan failure.

Technical success rate was 94.3%. Twelve (17.1%) patients required early

reinterventions: 8 for vascular access complication, 2 for endoleak correction,

and 2 for pericardial effusion drainage. Median follow-up was 301 (138–642)
days. During follow-up, 20 (29%) patients underwent secondary interven-

tions: 9 endoleak corrections, 1 open repair for prosthetic kink, and 10 distal

extensions of the graft to the thoracic or thoracoabdominal aorta. Eight

patients (11%) died during follow-up because of nonaortic-related cause in
7 cases.

Conclusions: Endovascular treatment of aortic arch chronic dissections with

a branched endograft is associated with low mortality and stroke rates but has
a high reintervention rate. Further follow-up is required to confirm the

benefits of this novel approach.
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S tanford type A acute aortic dissection (TAAD) is a life-threaten-
ing condition associated with high mortality. Treatment is

ascending aortic replacement to prevent or to treat life-threatening
complications, most often without surgical correction of the dis-
sected aortic arch.1 Ascending aortic replacement is associated with a
high incidence of arch and descending thoracic aorta (DTA) residual
false lumen patency and aneurysmal degeneration.2 During follow-
up, 11.6% to 22.7% of patients surviving initial procedure undergo
redo surgery of the remaining aorta.2,3,12,4–11 The gold standard for
postdissection aortic arch aneurysm is redo sternotomy and pros-
thetic arch replacement under deep hypothermia and circulatory
arrest.13 Recently, the frozen elephant trunk technique (FET) has
become a valid alternative to conventional open arch repair. In a
recent multicenter study, by Urbanski et al,14 FETwas still associated
with an in-hospital mortality of 12% and a stroke rate of 17% despite
a mean age of 64 years. Redo surgery was identified as a risk factor
for early mortality in this study. Despite anesthesiological and
surgical progress, surgical reintervention on the aortic arch is still
associated with high perioperative mortality and morbidity, espe-
cially neurological morbidity.15 Conventional surgery is therefore
restricted to low risk patients. Hybrid approaches have provided
alternatives for high-risk patients16 without aortic cross-clamping,
but experience has also shown associated high mortality, stroke, and
endoleak rates.

Endovascular repair of aortic arch aneurysms with a branched
endograft was initially reported for degenerative aneurysms with
encouraging results despite an initial learning curve.17 Those results
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Inner Branched Arch Endografts
following Ascending Open Repair

• 70 patients 
• In-hospital combined mortality and stroke rate was 

4% (n=3)
– one minor stroke, one major stroke causing death, and one 

death following multi-organ failure. 
• Technical success rate was 97%

“First in man” total percutaneous aortic 
arch repair with 3-inner-branch Endografts

J Mougin, R Azogui, J Guihaire, MR Tyrrell, G Oderich, D Fabre, 
Stephan Haulon
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Failure to Remodel in Chronic Dissection

• Perfusion and pressure
unchanged in false lumen

• Presence of Intercostals
originating from false
lumen

• False lumen back flow to
Intercostals
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A SAGE Publication

Clinical Investigation

Introduction
Type A aortic dissection is a life-threatening condition. 
Approximately one-third of patients who survive the acute 
phase and undergo surgery will present with aneurysmal 
degeneration of the remaining dissected aortic arch, with its 
associated risk of rupture.1 While endovascular repair with 
aortic arch branched endografts has shown to be a safe 
alternative, open surgery continues to remain the “gold 
standard” for most patients. In a recent international multi-
centric study, endovascular repair of aortic arch chronic dis-
sections with branched endografts has shown to be 
associated with lower mortality and stroke rates but with 
higher rates of reintervention due to endoleaks in about one-
third of cases. Most of these endoleaks are persistent 

perfusion of the false lumen (FL).2 This persistent backflow 
from distal communication tears between the true lumen 
(TL) and the FL is enhanced by patent bronchial or 
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Management of the False Lumen in Post 
Type A Aortic Dissection Arch Aneurysms 
Treated With Branched Endografts
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Abstract
Introduction: The treatment of chronic postdissection aneurysms of the aortic arch is a challenge. This study aims 
to describe false lumen management after aortic arch endovascular repair of post-type A dissection aneurysms treated 
with a branched endograft. Methods: In this single-center retrospective observational study, all consecutive patients 
undergoing endovascular treatment of aneurysmal degeneration of chronic type A aortic dissections following open 
repair were enrolled. The primary endpoint was maximal aortic diameter evolution measured on computed tomography 
angiography (CTA) performed during follow-up. Secondary endpoints included procedural success, aortic re intervention, 
and remodeling during follow-up. Results: Between January 2017 and June 2020, 22 patients underwent endovascular 
branched arch repair for post type A dissection aneurysms. Technical success was 100%. Thirteen patients (59%) had 
dissection involvement of at least 1 supra-aortic vessel. Midterm follow-up CTA was performed for 20 patients, 23.1 
(±13.3) months after the procedure. Maximal aortic diameter at the level of the repair was decreasing in 13 (65%) 
patients, increasing in 2 (10%) patients, and no change was observed in 5 (25%) patients. During follow-up, 7 patients 
(35%) required aortic reintervention. Thoracic candy plugs were implanted for distal false lumen occlusion in 15 patients 
and associated with a high rate of complete remodeling (6/15 patients, 40%). Conclusion: Arch branch endografting of 
aneurysmal evolution of a post type A dissection aortic arch is a safe and feasible option in experienced hands. Candy 
plug use in favorable anatomies seems to be associated with accelerated remodeling of the aorta.

Clinical Impact 
There are currently no recommendations on dissected supra- aortic vessels management and the use of thoracic 
aorta false lumen occlusion devices during endovascular repair of chronic post dissection aneurysm of the aortic 
arch with branched endografts. Based on our clinical experience reported in the current manuscript, we propose a 
treatment algorithm for the management of the false lumen in this setting.
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x� BCA dissection extending to RCCA or RSCA: 
bridging stent landing in healthy RCCA or in 
RCCA bypass+RSCA debranching (bypass or 
transposition)+BCA and RCCA or RSCA FL coil 
embolization (Figure 3)

Left Common Carotid Artery
x� Partial dissection with a >2 cm healthy landing zone 

in the distal LCCA: bridging stent landing in the dis-
tal nondissected LCCA

x� Complete LCCA dissection or flap extension to the 
left internal carotid artery: LCCA-LCCA bypass + 
distal flap suture and bridging stent positioned into 
the bypass (Figure 2)

Left Subclavian Artery
x� Total endovascular management: bridging stent 

landing in prevertebral LSCA+coil embolization of 
prevertebral LSCA FL

x� Hybrid management: LCCA-LSCA bypass or 
transposition+coil embolization or surgical ligature 
of prevertebral LSCA.

The use of FLOs such as the CP to exclude the FL has 
shown good results in recent small studies to reduce aortic 
reinterventions after endovascular repair but should be 
reserved for FL diameters <40 to 42 mm.8 In our cohort, 
oversizing of CP was reduced for large FLs but was associ-
ated with disappointed midterm results and enlargement of 
FL during follow-up.

Limitations. This is a preliminary monocentric retrospective 
study including a small number of patients.

In some patients, FL patency evaluation has been made 
on the CTA arterial phase; thus, FL thrombosis could have 
been overestimated due to low pressure circulation. Late-
phase CTA or magnetic resonance imaging should have 
been performed in all patients to overcome this issue.9

Persistent FL perfusion is usually observed under the CP 
during the follow-up. It will be associated with aortic 

Figure 3. In this patient, the dissected brachiocephalic artery was managed by implantation of the bridging limb into the right 
common carotid+right common carotid to right subclavian artery bypass and ligature of its origin.
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LSA Debranching
Bypass or transposition
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• Hematoma, 3-10%
• Wound Infection, 2.5%
• Nerve injury

- Phrenic nerve, 25%
- Vagus (recurrent laryngeal) nerve, 5%
- Brachial plexus

• Thoracic duct injury (chyle or lymphatic 
leak)

• Horner syndrome
• Vessel injury/ dissection
• Jugular vein thrombosis
• Graft infection, 1%

Early Complications
Pre-

Post-

Voigt et al. J Vasc Surg 2019Konstantinou N et al. Eur J Vasc Surg 2019;

Endovascular Management

CONCLUSIONS

• Chronic Type A dissections

• Staged approach
– SAT debranching / Embolization 

– False lumen occluders


