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Acute Type A Aortic Dissection: How Many Patients Are Suitable for
Endovascular Ascending Aortic Repair?
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a Department of Cardiovascular and Thoracic Surgery, Giuseppe Mazzini Hospital, Teramo, Italy
b Department of Cardiovascular and Thoracic Surgery, Azienda Ospedaliera Universitaria di Sassari, Sassari, Italy
c Department of Cardiothoracic and Vascular Surgery, Maastricht University Medical Centre, Maastricht, The Netherlands
Open aortic surgery is the gold standard for treatment of
acute type A aortic dissection (TAAD). Ascending thoracic
endovascular aortic repair (aTEVAR) has been reported for
the treatment of a few patients with acute TAAD excluded
from open surgical treatment; however, the anatomical
feasibility of aTEVAR has not been extensively explored.

This study aimed to investigate the theoretical feasibility
of aTEVAR through retrospective analysis of both computed
tomography angiography (CTA) images and clinical charac-
teristics of a consecutive series of 103 patients undergoing
open repair for acute TAAD between 2015 and 2020 in a
single centre.

Two experienced cardiac surgeons independently exam-
ined only high quality CTA images with electrocardiogram
gating on a digital workstation (OsiriX MD, Pixmeo Sarl,
Bernex, Switzerland): 62 patients (60.2%); male (62.9%);
mean age 69 � 15 years. Patients with low quality CTA
(slice thickness > 1 mm, inadequate arterial phase or
presence of artefact) were excluded from further imaging
analysis (41 patients; male 51.2%; mean age 63 � 11 years).
Patients with low quality CTA presented with haemody-
namic instability in 9.8%; dysrhythmias/tachycardia in
26.8%; pericardial effusion in 17.1%; and myocardial, cere-
bral, spinal, visceral or limb malperfusion in 14.6% (data not
significantly different from patients with high quality CTA).

The feasibility of aTEVAR in acute TAADs was related to
the fulfilment of the following strict criteria: (1) Entry tear
(ET) distal to Zone 0A (from the aortic annulus to the distal
margin of highest coronary artery); (2) Proximal and distal
landing zone (LZ) � 20 mm length; (3) True lumen (TL)
aortic diameter � 38 mm and total aortic diameter � 46
mm (outer wall to outer wall) at proximal and distal LZ; and
(4) Absence of coronary grafts in ascending aorta, me-
chanical aortic valve, grade 3/4 aortic valve regurgitation,
and coronary malperfusion.

These criteria are based on experience of TEVAR in the
descending aorta, reports of aTEVAR performed using
common thoracic endografts, and their instruction for use
(IFU), considering that 46 mm is the maximum diameter for
commercially available grafts.
* Corresponding author. Cardiovascular and Thoracic Surgery Department,
Giuseppe Mazzini Hospital, Piazza Italia, 64100, Teramo, Italy.
E-mail address: francescomassi78@gmail.com (Francesco Massi).
The mean number of ETs in the ascending aorta and
aortic arch was 2.17. The locations of the most proximal ETs
were, respectively: Zone 0A, 24.2%; Zone 0B (from above
the coronary to the distal margin of right pulmonary artery),
46.8%; Zone 0C (from the right pulmonary artery border to
the innominate artery), 16.1%; and Zone 1, 12.9%. Mean
aortic diameters and lengths are shown in Figure 1 (Panel
A). Intraclass correlation coefficient calculated for intra- and
interobserver variability demonstrated excellent reliability
(ICC > .9) of aortic measurements.

Eleven patients (17.7%) were eligible for aTEVAR (eight
had most proximal ET in zone 0B). Thirty-six patients
(58.1%) had an inadequate proximal LZ (ET in zone 0A/0B),
associated with poor distal LZ (18 patients), aortic valve
regurgitation (13 patients), coronary malperfusion (four
patients). Six patients (9.7%) had a good proximal LZ but a
poor distal LZ (ET in zone 0C/1). Nine patients (14.5%) had
only an inadequate distal LZ but the supra-aortic vessels
were not dissected.

The reasons for patient unsuitability for aTEVAR are
described in Figure 1 (Panel B); the main anatomical reason
was a poor proximal LZ. Most proximal ETs are mainly
located in the proximity of the sinotubular junction; an
evident limit to aTEVAR since it could lead to harmful
complications.1 Some attempts have been made to extend
the feasibility of endovascular treatment to zone 0A using
customised "Endobentall" grafts; however, there are several
limitations and disadvantages, and there are currently no
reports of “Endobentall” on acute TAAD.2

An inadequate distal LZ with no dissected supra-aortic
vessels was present in 14.5% of patients (ET in zone 0C/
1). This limitation was overcome in a few case series with
additional endovascular/surgical procedures on supra-aortic
vessels (extra-anatomic debranching/branched endografts/
chimney techniques),3,4 which could extend the distal LZ
and suitability for aTEVAR up to 32.3% in this study.

There are differing views on adequate LZ in acute TAAD.
A 2 cm LZ length is important with degenerative aneurysms
but may be less of a concern with focal entry tears. A 20%
oversize of the aortic TL is probably overestimated for a
subtle dissected aortic wall: the endograft is mostly
implanted in a non-dilated TL to seal the ET, and after aortic
remodelling it could have no further function. Many authors
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Mean aortic diameter

Sinotubular junction

Proximal innominate trunk

Proximal left carotid artery

Proximal left subclavian artery

Aortic length Sinotubular junction /
Innominate trunk – mm

True lumen
– mm

37.5 ± 6.3

34.2 ± 4.5

33.3 ± 3.9

31.3 ± 2.9

Total aorta
– mm

45.0 ± 6.0

45.1 ± 6.4

37.9 ± 4.2

34.2 ± 3.5

76.4 ± 6.1

A

Distal landing zone
Length ≤ 20 mm
True lumen ≥ 38 mm / total aorta ≥ 46 mm

  8 (12.9)
24 (38.7)

Patients (%)

Proximal landing zone
Length ≤ 20 mm
True lumen ≥ 38 mm / total aorta ≥ 46 mm

30 (48.4)
36 (58.1)

0A zone entry tear
Coronary malperfusion
Aortic valve regurgitation 3+/4+
Mechanical aortic prosthesis
Coronary grafts

15 (24.2)
  4 (6.5)
13 (21.0)
  1 (1.6)
  0 (0)

B

Figure 1. (A) Mean aortic diameters and lengths � standard deviations at different aortic zones in 62 high quality computed tomography
angiography images with electrocardiogram gating. (B) Exclusion criteria in terms of lengths and diameters of landing zones for ascending
thoracic endovascular aortic repair (aTEVAR) in 62 patients with acute type A aortic dissection and main reasons for the patients’ exclusion
from the endovascular procedures.
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recommend oversize by 5 e 10% in acute pathology
without exceeding the original aortic diameter;1,5 however,
significant flow dynamics in the ascending aorta can influ-
ence the stability of the graft and recent case series with
custom made endografts suggest an oversizing of 15 e
30%.3 This was a feasibility study and did not evaluate
outcomes; mid/long term results of aTEVAR applying
different anatomical criteria on patient selection are still
unavailable and unpredictable.

This study was limited by its retrospective nature, exig-
uous patient population, and high number of low quality
CTAs (39.8%). The latter probably reflects the ‘middle of the
night’ nature of the problem: 80.5% of low quality CTAs
were performed in peripheral hospitals (p < .001). More-
over, the anatomical exclusion criteria were not specific for
characteristics of acutely dissected ascending aorta and
obtained from IFU of endografts not specifically made for
that pathology in that specific zone.

In conclusion, a small proportion of patients with acute
TAAD could hypothetically be eligible for aTEVAR (17.7%)
with standard endografts: inadequate proximal LZ is the
main issue. The use of additional aortic arch procedures
would increase the feasibility of aTEVAR to up to one third
of patients. A high quality electrocardiogram gated CTA is
mandatory to evaluate the anatomical feasibility but a lot of
patients still receive poor quality exams.
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