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Commentary: Thoracic
endovascular aortic arch repair
using custom made endografts: A
good alternative to open repair?
Wael Ahmad, MD, and Oliver J. Liakopoulos, MD

CENTRAL MESSAGE

Total endovascular repair of the
aortic arch using a branched
stent graft is presented as an
acceptable alternative to con-
ventional open arch repair
techniques.
Wael Ahmad, MD,a and Oliver J. Liakopoulos, MDb

Since its introduction in the 1990s, the frozen elephant
trunk (FET) technique has provided an excellent approach
to treating various pathologies of the aortic arch.1 There-
fore, current guidelines of the European Society of Cardiol-
ogy and the Vascular Domain of the European Association
of Cardiothoracic Surgery, as well as the expert consensus
document of European Association of Cardiothoracic Sur-
gery and the European Society for Vascular Surgery, univ-
ocally recommend the FET technique for treating various
arch pathologies.2,3

However, the invasive nature of open aortic arch repair,
which is still considered the gold standard, especially in pa-
tients who are unfit for open surgery, paved the way for less
invasive endovascular procedures, including hybrid arch
repair (supra-aortic debranching plus endovascular treat-
ment) and even total endovascular arch repair. The concept
of a total endovascular aortic arch repair using custom-
made devices (CMDs), as well as the chimney graft or par-
allel graft technique in addition to in situ fenestration, is
progressively consolidating its place as an acceptable alter-
native to treat the aortic arch in selected patients.4,5

In general, there are 2 types of CMDs: branched and
fenestrated. An obvious disadvantage of CMDs is the long
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production period (approximately 4 to 8 weeks), which
makes the implementation of these grafts in urgent situa-
tions limited. This issue can be addressed by parallel grafts,
which are readily available off the shelf and at lower
cost, but with a higher risk of type I endoleak (ie, gutter en-
doleak). Nevertheless, the design of CMDs using inner-
branches will facilitate the future production of these
devices as off-the-shelf CMDs.

In a large study from Japan reporting 363 patients un-
dergoing total endovascular arch repair with the fenes-
trated CMD “Najuta” stent graft, 30-day mortality and
stroke rate were exceptionally low, at 1.6% and 1.8%,
respectively.6 In contrast, 2 European studies with much
smaller patient cohorts reported 0 to 5.5% mortality
and a 5.5% to 11.1% stroke rate in 27 and 54 patients,
respectively.7,8

In comparison, pooled estimates of 30-day mortality and
stroke rate in 373 patients treated with chimney grafts for
arch diseases were 8% and 3%, respectively.4 A recently
published study from our institution showed an estimated
mean survival of 71.8 months (SE, 7.5; 95% CI, 57.1 to
86.4 months) in elective endovascular procedures using
chimney grafts in the aortic arch.9

In this issue of the Journal, Kudo and colleagues10 report
their institutional experience of 28 patients with aortic arch
pathologies (79% degenerative aneurysms, 21% aortic dis-
sections), and who were at high risk for conventional open
surgery or aortocervical bypass surgery (debranching).10

The Bolton CMD with inner branches was used for aortic
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arch repair. No 30-day mortality was reported, and 4 pa-
tients (14.3%) had a perioperative cerebrovascular event,
with 2 disabling strokes. All patients with strokes had an
atheroma grade �2 in the brachiocephalic artery. The use
of a protection device in the carotid arteries in approxi-
mately 36% of patients provided no additional benefit.
Furthermore, the authors reported good mid-term cumula-
tive survival rates of 92.7% at 1 year, 85.6% at 3 years,
and 80.8% at 5 years.

Despite the relatively small study size, as well as the
limited follow-up period, this study provides additional
clinical evidence for the feasibility and safety of total endo-
vascular aortic arch repair using branched CMDs in selected
patients not amenable to conventional surgery. However, an
important issue that needs to be addressed in future studies
is the elevated stroke rates observed during endovascular
procedures. Thus, meticulous selection of patients (no
shaggy aorta or, as suggested by the authors, no atheroma
grade>2) and further evolution of techniques (protection
devices or endovascular devices) is needed to further
improve the clinical results.
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