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Background: The early safety and efficacy of Castor branch stents have been demonstrated. However, the
effect of aortic arch morphology on endovascular therapy remains an unresolved issue. This study aims to
assess the impact of aortic arch morphology on the early outcomes of endovascular repair using Castor stent
graft in patients who have acute type B aortic dissection involving the left subclavian artery (LSA).
Methods: This is a retrospective cohort study. From January 2019 to December 2021, forty-one patients
scheduled for thoracic endovascular aortic repair (TEVAR) of TBADs from Beijing Anzhen Hospital were
enrolled in this retrospective cohort study and divided into two groups based on the length of the proximal
landing zone left common carotid artery-LSA (PLZ LCCA-LSA), specifically the distance between the
LCCA and the LSA (group A <10 mm and group B >10 mm). The study recorded technical success,
mortality and aortic-related post-operative adverse events. Morphological indices were analyzed including
the bird-beak configuration. The bird-beak configuration refers to the wedge-shaped gap between the
undersurface of the endograft and the lesser curvature of the arch. The relationship between the risk of
bird-beak configuration and PLZ was assessed with logistic regression analysis. Meanwhile, the relationship
between the risk of aortic-related adverse events and bird-beak configuration was assessed with logistic
regression analysis. Follow-up data were analyzed by Kaplan-Meier life table analysis.

Results: The study included 41 patients with a mean age of 63.1+9.2 years, of which 80.5% were male.
18 patients from group A and 23 patients from group B were included in the comparative analysis. There
were no significant differences in aortic-related adverse events, bird-beak phenomenon and re-intervention
between groups A and B in 30-day outcomes. Six-month outcomes: aortic-related adverse events and the
bird-beak phenomenon were observed in 11 (26.8%) and 12 (29.3%) patients, respectively. There was a
significant difference in the occurrence of aortic-related adverse events (P=0.036) and bird-beak phenomenon
(P=0.002) between groups A and B. In comparison to group B, the aortic-related adverse event rate was
significantly higher in group A, with event-free rates of 83.3%, 83.3%, and 72.2% at 1, 3, and 6 months,
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respectively (P=0.020). Multivariable logistic regression analyses revealed that PLZ LCCA-LSA length [odds
ratio (OR) 0.79; 95% CI: 0.64 to 0.97; P=0.026] was significantly associated with the occurrence of the bird-
beak configuration, and bird-beak (OR 17.19; 95% CI: 2.24 to 131.81; P=0.006) was a significant risk factor

for aortic-related adverse events.

Conclusions: TEVAR with LSA revascularization has good early outcomes. However, it is more
susceptible to aortic adverse events when the PLZ LCCA-LSA is less than 10 mm in length. This should be

carefully considered, taking into account the risks and benefits.
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Introduction

Acute type B aortic dissections (TBADs) belong to the
group of acute aortic syndrome, which comprises a number
of life-threatening medical conditions. Without timely and
appropriate management, TBADs have a high mortality
rate (1-4). The primary initial management strategies for
TBADs include medical management, thoracic endovascular
aortic repair (TEVAR), and open surgical repair (5-7).

The advantages of TEVAR include short operation time,
quick postoperative recovery, and lower complication rates.
With continued advancement of endovascular therapy,
TEVAR is increasingly replacing surgical treatment as the
preferred treatment option for appropriate anatomical

Highlight box

Key findings

® Proximal landing zone (PLZ) from left common carotid artery
(LCCA) to left subclavian artery (LSA) was significantly associated
with the occurrence of bird-beak configuration in thoracic
endovascular aortic repair (TEVAR) with Castor. Bird-beak was a
significant risk factor for aortic-related adverse events.

What is known and what is new?

e TEVAR with LSA revascularization using Castor single-branched
stent-graft showed safe early outcomes.

* It is more susceptible to aortic adverse events when the PLZ
LCCA-LSA is less than 10 mm in length. This should be carefully
considered, taking into account the risks and benefits.

What is the implication, and what should change now?

* Applying the bird-beak configuration found in this study to the
clinic may improve the clinical evaluation of the disease and reduce
the occurrence of complications. The model constructed in this
study needs to be verified by multi-center data.
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morphologies (5). A prerequisite of TEVAR is the need
for a healthy proximal landing zone 3 (PLZ 3) (>2.0 cm),
which is particularly challenging if the dissection involves
the left subclavian artery (LSA) (5,8-10). Several different
procedures, including hybrid operations, branched arch
grafts, fenestrated arch grafts, i situ fenestration, chimneys,
snorkels, periscopes, and sandwiches, can be utilized.
Single branch arch grafts with LSA revascularization are a
safe option, with simple operations and smooth LSA flow
(11-13). However, the bird-beak configuration (describing a
gap between the unopposed endograft and the vessel) is more
commonly observed after TEVAR with branching grafts.
This configuration has the potential to cause significant
hemodynamic disruptions and inadequate sealing, elevating
the risk of migration, endoleakage, or collapse of the stent
graft (14,15). The causes and prognosis of the bird-beak
configuration have been widely studied in relation to the
aortic arch, but its occurrence in branching stents has been
rarely reported.

The aim of this study was to assess the impact of aortic
arch morphology on early outcome following endovascular
repair using Castor single-branched stent graft for patients
with TBADs involving the LSA. We present this article in
accordance with the STROBE reporting checklist (available
at https://cdt.amegroups.com/article/view/10.21037/cdt-
23-379/rc).

Methods
Study population

This is a retrospective cohort study. Between January 2019
and December 2021, a total of 113 consecutive patients with
TBADs but without an adequate PLZ were retrospectively
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Patients of type B aortic dissection with inadequate healthy proximal landing zone (n=113)
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Figure 1 Flow diagram of the included population of type B aortic dissection with inadequate proximal landing zone treated by TEVAR.

TEVAR, thoracic endovascular aortic repair.
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Figure 2 The distance between the left carotid artery and the
left subclavian artery. PLZ, proximal landing zone; LCCA, left

common carotid artery; LSA, left subclavian artery.

reviewed at Beijing Anzhen Hospital, Capital Medical
University. Of these patients, 41 (33 males and 8 females,
with an average age of 63.1+9.2 years) underwent TEVAR
with the Castor single branch stent graft (MicroPort
Medical, Shanghai, China) to revascularize the LSA
(Figure 1). The inclusion criteria were as follows: (I)
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age between 18 and 80 years; (II) TBADs with acute
presentation (1); (III) involvement of the LSA with a PLZ
3 that could cover the origin of the LSA; (IV) a distance
of over 15 mm between the left common carotid artery
(LCCA) and the entry tear of the distal aortic arch; and
(V) TEVAR with the Castor single branch stent graft. The
exclusion criteria were as follows: (I) aortic connective
tissue disease, such as Marfan/Loeys-Dietz syndrome; (II)
a history of TEVAR; (III) the shortest distance between the
distal end of the LCCA and the proximal end of the LSA
is less than 5 mm; and (IV) a lack of an appropriate access
route for the stent graft, such as diameters of the external
iliac artery or common femoral artery <7 mm, or severe
stenosis and calcification of the LSA or the left brachial
artery (LBA).

The PLZ in the aortic arch was classified from 0 to 12
according to the Society for Vascular Surgery/Society of
Thoracic Surgeons (SVS/STS) classification (5,6). In cases
where the PLZ was located in zone 2, however, the distance
between the LCCA and the LSA (PLZ LCCA-LSA) was
considered important (Figure 2). Thus, we divided the
patients into two groups based on this distance: group A
with a distance of <10 mm and group B with a distance of
>10 mm.

TEVAR procedure and follow-up

The TEVAR procedure was performed by interventional
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Figure 3 The bird-beak configuration exhibits specific features,
notably the angle (o angle) formed between the undersurface of the
endograft and the aortic wall, along with the length of the PLS of
the unopposed stent-graft. PLS, protruding longitudinal segment.

diagnosis and treatment department of Beijing Anzhen
Hospital. After local sterilization and anesthesia, 11-F and
6-F sheaths (Terumo Corporation, Tokyo, Japan) were
inserted separately through the femoral arteries, and 8-F
sheaths (Terumo Corporation) were inserted through
the LBA by percutaneous puncture. Intravenous heparin
(6,000 U) was administered. Initially, ascending aorta
angiography was performed to obtain measurements of
the thoracic aorta. The stent graft diameter was generally
oversized to the non-dissected aortic maximum dimension
in the PLZ by 5-15% for patients. The stent was released
only after confirming its location via angiography.
Postoperative angiography showed no obvious Ia endoleak
or stent displacement.

Prior to the procedure and during the follow-up period
(at 1 and 6 months), each patient underwent clinical
assessment, as well as computed tomography angiography
(CTA) or digital subtraction angiography (DSA). The PLZ
diameter, PLZ LCCA-LSA length, aortic arch type, and
working position angle were evaluated. Morphological
risk factors were analyzed in relation to the bird-beak
configuration and aortic-related adverse events.

© Cardiovascular Diagnosis and Therapy. All rights reserved.
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Definition of outcome and complication

Technical success was defined as the completion of the
procedure with patent target vessels as confirmed and
absence of significant type Ia and/or III endoleak by the
final angiography. The primary endpoints of this study were
aortic adverse events at the 6-month follow-up. Secondary
endpoints were defined as all adverse events (including
mortality, re-intervention, new-onset stroke, paraplegia,
renal complications, aortic-related adverse events).

Aortic-related adverse events included aneurysm
formation or growth, aortic rupture, aortic branch vessel
complications, stent migration, retrograde dissection, new
distal dissection, Ia endoleak, and mortality.

The bird-beak configuration, identified radiologically
after TEVAR, refers to the wedge-shaped gap between the
undersurface of the endograft and the lesser curvature of
the arch (16). This configuration is typically characterized
by two specific features: the angle between the undersurface
of the endograft and the aortic wall (a angle) and the
length of the longitudinal segment of the endograft that
protruding longitudinal segment (PLS). These features have
been previously defined and investigated in studies (14,15)
(Figure 3).

The definitions of endoleak were as follows: type Ia—
endoleak from the proximal stent-graft attachment site; type
Ib—endoleak from the distal stent-graft attachment site;
and type II—blood retrograde via branch arteries arising
from the sealed segment (17).

According to the vertical distance from the opening of
the brachiocephalic trunk to the top of the aortic arch and
the multiple of the diameter of the dominant common
carotid artery, we systematically classified the aortic arch
into three types. Less than 1 was Myla type I aortic arch, 1-2
was Myla type II aortic arch, and greater than 2 was Myla
type III aortic arch (18).

Statistical analysis

Statistical analyses were performed using SPSS version 23
(IBM Corporation, Armonk, NY, USA). All sample sizes
were taken into account with clinical data. Continuous
variables were presented as mean + standard deviation (SD)
if normally distributed or as medians with interquartile
range (IQR) if the assumption of normality was not met.
Mean differences were assessed using independent group
t-tests or Mann-Whitney U tests. Categorical variables were
presented as frequencies with percentages. The Chi-squared
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or Fisher’s exact tests were used for categorical variables,
depending on the sample size. P value tests were two-sided.
A P value <0.05 was considered statistically significant.
Univariate and multivariate analyses were used to assess
the relationship between morphological risk factors and
outcomes. The relationship between the risk of bird-beak
configuration and PLZ was assessed with logistic regression
analysis. Meanwhile, the relationship between the risk of
aortic-related adverse events and bird-beak configuration
was assessed with logistic regression analysis. Follow-up
data were analyzed by Kaplan-Meier life table analysis and
the Gehan-Breslow-Wilcoxon test. Kaplan-Meier curves
were generated using GraphPad Prism version 9.2.0 for
MAC (USA).

Ethical statement

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study
was approved by the Institutional Review Board of the
Beijing Anzhen Hospital (No. 2023208X) with a waiver
for informed consent due to the retrospective nature of the
study.

Results

Patient baseline characteristics and morphology
medasurements

Table 1 shows baseline characteristics and details of aortic
anatomy of the 41 patients included in this analysis. The
mean age of the patients was 63.1£9.2 years, and 80.5%
of them were male. The mean body mass index (BMI)
was 26.5+3.3 kg/m’. There were no significant differences
in comorbidities between the two groups. For detailed
demographic data, please refer to Tuble 1.

Among the preoperative CTA data, there were 18
patients with a PLZ LCCA-LSA less than 10 mm and
23 patients with a PLZ LCCA-LSA greater than 10 mm.
The median PLZ LCCA-LSA length of the patients was
10 mm (IQR 7.5-13.5 mm), and the mean PLZ diameter
was 31.5+3.2 mm. Of the patients, 16 (39.0%) had a type
I aortic arch, 12 (29.3%) had a type II aortic arch, and 13
(31.7%) had a type III aortic arch. The dominant vertebral
arteries were right (12, 29.3%), left (21, 51.2%), and equal
(8, 19.5%). Additionally, in 78.0% of these cases (32/41),
TBADs were combined with chest pain.

There were no statistically significant differences in

© Cardiovascular Diagnosis and Therapy. All rights reserved.
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baseline characteristics between groups A and B (all P>0.05).
However, the PLZ LCCA-LSA length for the entire cohort
was 10.0 mm (IQR 7.5-13.5 mm), while it was 7.0 mm (IQR
6.0-8.0 mm) in group A and 13.0 mm (IQR 10.0-15.0 mm)
in group B. There was a significant difference in PLZ
LCCA-LSA length with P<0.001.

TEVAR details and follow-up outcomes

The perioperative results and aortic-related adverse
events occurring at any time during the follow-up period
are summarized in Table 2. All patients received general
anesthesia, and 97.6% of procedures were carried out
successfully. Only one patient failed to complete the
TEVAR because the patient would not cooperate. The
median surgical time was 97 min (IQR 80-132 min). During
the follow-up period, no perioperative mortality, new-
onset stroke, rupture, or renal complications were observed.
However, one case of paraplegia was observed 6 hours after
the operation, and a cerebrospinal fluid (CSF) drain was
immediately inserted. Unfortunately, sensory and motor
disorders were not significantly relieved after 7 days. There
was no statistically significant difference in these outcomes
between group A and group B.

All patients completed the follow-up data collection, and
the median follow-up time was 6 months IQR 3-10 months).
Thirty-day outcomes: aortic-related adverse events and the
bird-beak phenomenon were observed with an incidence of
2 (4.9%) and 6 (14.6%), respectively. Aortic-related adverse
events included 1 (2.4%) retrograde type A aortic dissection,
1 (2.4%) Ia endoleaks. There were no significant differences
in aortic-related adverse events, bird-beak phenomenon
and re-intervention between groups A and B. Six-month
outcomes: aortic-related adverse events and the bird-beak
phenomenon were observed with an incidence of 11 (26.8%)
and 12 (29.3%), respectively. Aortic-related adverse events
included 1 (2.4%) retrograde type A aortic dissection, 4
(9.8%) Ia endoleaks, and 6 (14.6%) stent migrations. There
were significant differences in aortic-related adverse events
(8/18, 44.4% wvs. 3/23, 13.0%, P=0.036) and the bird-
beak phenomenon (10/18, 55.6% wvs. 2/23, 8.7%, P=0.002)
between groups A and B. The detailed follow-up outcomes
are presented in Table 2.

Freedom from aortic-related adverse event

The Kaplan-Meier curve in Figure 4 indicates the rate
of aortic-related adverse events for groups A and B. The
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Variable Total (n=41) Group A (n=18; 43.9%) Group B (n=23; 56.1%) P value
Age (year), mean + SD 63.1£9.2 61.7+9.0 74.2+9.4 0.403
Male, n (%) 33 (80.5) 14 (77.8) 19 (82.6) 0.713
BMI (kg/m?), mean + SD 26.5+3.3 26.7+3.6 26.4+3.0 0.825
Smoking, n (%) 30 (73.2) 14 (77.8) 16 (69.6) 0.726
Hypertension, n (%) 38 (92.7) 16 (88.9) 22 (95.7) 0.573
Diabetes mellitus, n (%) 8 (19.5) 5(27.8) 3 (13.0) 0.429
COPD, n (%) 1(2.4) 0 1(4.3) >0.99
Cardiac disease, n (%) 23 (56.1) 9 (50.0) 14 (60.9) 0.486
History of stroke, n (%) 4 (9.8) 2(11.1) 2 (8.7) >0.99
History of neoplasm, n (%) 7017.1) 4(22.2) 3(13.0) 0.679
Previous renal insufficiency, n (%) 4(9.8) 2(11.1) 2(8.7) >0.99
PLZ diameter (mm), mean + SD 31.5+3.2 30.7£2.7 32.1£3.4 0.155
PLZ LCCA-LSA (mm), median (IQR) 10.0 (7.5-13.5) 7.0 (6.0-8.0) 13.0 (10.0-15.0) <0.001
Aortic arch type, n (%) 0.666

I 16 (39.0) 6 (33.3) 10 (43.5)

Il 12 (29.3) 5(27.8) 7 (30.4)

1l 13 (31.7) 7 (38.9) 6 (26.1)
Dominant vertebral artery, n (%) 0.871

Right dominant 12 (29.3) 5 (27.8) 7 (30.4)

Equally dominant 8(19.5) 3(16.7) 5(21.7)

Left dominant 21 (51.2) 10 (55.6) 11 (47.8)
Symptom, n (%) 32 (78.0) 14 (77.8) 18 (78.3) >0.99

Group A: PLZ LCCA-LSA <10 mm; group B: PLZ LCCA-LSA >10 mm. SD, standard deviation; BMI, body mass index; COPD, chronic
obstructive pulmonary disease; PLZ, proximal landing zone; LCCA, left common carotid artery; LSA, left subclavian artery; IQR,

interquartile range.

aortic-related adverse event rate was significantly higher in
Group A, with event-free rates of 83.3%, 83.3%, and 72.2%
at 1, 3, and 6 months, respectively (P=0.020) (Figure 4).

Freedom from re-intervention

The Kaplan-Meier curve in Figure 5 indicates the rate of
re-intervention for each group. There were no significant
differences in re-intervention rates between groups A and B
at event-free rates of 100.0%, 100.0%, and 94.4% in group
A and 100.0%, 100.0%, and 95.7% in group B at 1, 3, and

© Cardiovascular Diagnosis and Therapy. All rights reserved.

6 months, respectively (P=0.626) (Figure 5).

Risk factors for bird-beak configuration on the DSA or
postoperative CTA

During TEVAR, a bird-beak configuration occurred in
twelve patients after stent graft release. Univariable and
multivariable logistic regression analyses revealed that
PLZ 2 length [odds ratio (OR) 0.79, 95% CI: 0.64-0.97;
P=0.026] was significantly associated with the occurrence of
bird-beak configuration on the first postoperative DSA or

Cuardiovasc Diagn Ther 2024;14(1):18-28 | https://dx.doi.org/10.21037/cdt-23-379
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Table 2 TEVAR procedure and follow-up
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Variable Total (n=41) Group A (n=18; 43.9%) Group B (n=23; 56.1%) P value
TEVAR success, n (%) 40 (97.6) 17 (94.4) 23 (100.0) 0.439
TEVAR time (min), median [IQR] 97 [80-132] 101 [71-152] 97 [86-120] 0.703
Perioperative mortality, n (%) 0 0 0 NA
Re-intervention, n (%) 6 (14.6) 2(11.1) 4(17.4) 0.679
New-onset stroke, n (%) 0 0 0 NA
Paraplegia, n (%) 1(2.4) 0 14.3) >0.99
Renal complications, n (%) 0 0 0 NA
Aortic-related adverse events, n (%) 11 (26.8) 8 (44.4) 3 (13.0) 0.036
Rupture, n (%) 0 0 0

Bird-beak phenomenon, n (%) 12 (29.3) 10 (55.6) 2 (8.7) 0.002
Retrograde type A aortic dissection, n (%) 1(2.4) 0 14.3 >0.99
la endoleak, n (%) 4(9.8) 3(16.7) 1(4.3) 0.303
Stent migration, n (%) 6 (14.6) 5(27.8) 14.3) 0.070

Group A: PLZ LCCA-LSA <10 mm; group B: PLZ LCCA-LSA >10 mm. TEVAR, thoracic endovascular aortic repair; IQR, interquartile range;
NA, not applicable; PLZ, proximal landing zone; LCCA, left common carotid artery; LSA, left subclavian artery.

Aortic related adverse event
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Figure 4 The Kaplan-Meier curve illustrating the rate of aortic-
related adverse events for groups A and B. Group A: PLZ LCCA-
LSA <10 mm; group B: PLZ LCCA-LSA >10 mm. AE, adverse
event; PLZ, proximal landing zone; LCCA, left common carotid
artery; LSA, left subclavian artery.

CTA. The results are presented in Table 3.

Risk factors for aortic-related adverse events

We conducted an analysis of aortic-related adverse events

© Cardiovascular Diagnosis and Therapy. All rights reserved.

Re-intervention
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Figure 5 The Kaplan-Meier curve illustrating the rate of re-
intervention for groups A and B. Group A: PLZ LCCA-LSA
<10 mm; group B: PLZ LCCA-LSA >10 mm. PLZ, proximal
landing zone; LCCA, left common carotid artery; LSA, left

subclavian artery.

with bird-beak as a risk factor. Univariable and multivariable
logistic regression analyses revealed that bird-beak (OR
17.19, 95% CI: 2.24-131.81; P=0.006) was a significant
risk factor for aortic-related adverse events. The results are
presented in Table 4.
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Univariate Multivariate
Variable
OR (95% ClI) P value OR (95% Cl) P value
PLZ diameter (mm) 1.08 (0.87-1.34) 0.469
PLZ length (mm) 0.87 (0.73-1.03) 0.025 0.79 (0.64-0.97) 0.026
Aortic arch type 1.95 (0.83-4.54) 0.120
Main body stent graft oversizing rate 1.01 (0.86-1.15) 0.988
Working position angle (LAO) 1.04 (0.96-1.12) 0.320
OR, odds ratio; Cl, confidence interval; PLZ, proximal landing zone; LAO, left anterior oblique position.
Table 4 Risk factors for aortic-related adverse events
Univariate Multivariate
Variable
OR (95% Cl) P value OR (95% Cl) P value
PLZ diameter (mm) 1.03 (0.83-1.29) 0.733
PLZ length (mm) 0.94 (0.81-1.1) 0.488
Aortic arch type 2.46 (0.99-6.11) 0.052
Main body stent graft oversizing rate 1.04 (0.90-1.20) 0.573
Bird-beak configuration 17.33 (3.18-94.29) 0.001 17.19 (2.24-131.81) 0.006
Working position angle (LAO) 1.02 (0.94-1.10) 0.558

OR, odds ratio; Cl, confidence interval; PLZ, proximal landing zone; LAO, left anterior oblique position.

Discussion

This retrospective cohort study assessed short-term
outcomes of TEVAR surgery in TBADs involving the
LSA and placed particular emphasis on the bird-beak
configuration. The findings indicated that TEVAR
reconstruction of the LSA was a safe and effective
procedure, even in cases where the PLZ 3 was inadequate,
and there were no serious complications. No post-operative
deaths, new strokes, renal impairments, or dissection/
ruptures were observed. Our data included an analysis of
potential risk factors for bird-beak configuration, which we
identified as a risk factor for aortic-related complications.
The occurrence of bird-beak configuration was relatively
common, which is consistent with previous literature
reports (19,20). During the follow-up period, some patients
experienced bird-beak configuration, Ia endoleak, and stent
migration. Significant differences in bird-beak configuration
and aortic-related adverse events were observed between
groups A and B, defined as distance between the left carotid
artery and the LSA <10 mm or >10 mm, respectively.

© Cardiovascular Diagnosis and Therapy. All rights reserved.

Specifically, when PLZ LCCA-LSA was less than 10 mm,
bird-beak configuration and aortic-related adverse events
were more likely to occur.

The management of the LSA in cases where there is an
inadequate PLZ remains a topic of debate (21-24). In order
to improve the effectiveness of treating aortic dissection,
the SVS and the STS introduced a new classification system
in 2020 and 2022. This system provides a standardized
nomenclature for describing and reporting aortic dissection
(5,6). With the expansion of indications for TEVAR from
the descending thoracic aorta to include arch pathologies,
the well-known complication of bird-beak configuration has
emerged as a new concern. Undoubtedly, previous studies
(16,19,25,26) have demonstrated a correlation with the
anatomic complexity of the arch, which combines tortuous,
angulated, and curved landing zones along with specific
hemodynamic conditions. The results of our analysis
indicate that a bird-beak phenomenon was observed in
29.3% of cases of TEVAR with LSA revascularization.
We also found a significant correlation between the PLZ
LCCA-LSA and the occurrence of bird-beak configuration.
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Specifically, as the length of PLZ LCCA-LSA increases, the
risk of bird-beak occurrence decreases. However, due to the
limited number of common stent front-end specifications
(5, 10, 15, and 20 mm) that cannot completely match the
shape of the aortic arch, the risk of bird-beak configuration
still exists.

Although we were unable to conduct further subgroup
analysis on the length, angle, and classification of the aortic
arch in relation to bird-beak configuration, our findings
suggest that TEVAR surgery requires careful preoperative
planning and intraoperative caution to minimize the risk of
complications.

The presence of bird-beak configuration following
TEVAR for an aortic arch pathologic condition is
significantly associated with an increased risk of endoleak
formation (14,15). In TEVAR, bird-beak configuration
is more commonly observed in cases of aortic dissection
involving the aortic arch, thereby increasing the risk of
endoleak formation. To prevent type la endoleak and
bird-beak configuration in landing zone 2, appropriate
stent grafts must be carefully selected. Therefore, bird-
beak configuration was analyzed as a risk factor in the
analysis of aortic-related adverse events. After adjusting
for confounders, bird-beak configuration remained an
independent risk factor for aortic-related adverse events
in the multifactorial analysis. Our findings emphasize the
clinical significance of bird-beak configuration following
TEVAR with LSA revascularization and its association with
adverse clinical events. Detection of bird-beak configuration
can aid in predicting adverse clinical events after TEVAR.

In some cases, Ia endoleak and stent displacement may
occur simultaneously, highlighting the importance of
ensuring an adequate landing zone involving the aortic arch.
In patients with LSA revascularization, a longer landing
zone 2 may be required to avoid Ia endoleak and stent
displacement due to the pulling effect of the branch stent
on the landing area. The indications for TEVAR in patients
with a PLZ 2 length of less than 10 mm should be carefully
considered, weighing the risks and benefits.

There are several important considerations to keep in
mind when interpreting the results of this single-center
retrospective study. Firstly, our cohort only includes patients
who underwent interventional therapy for aortic diseases,
and therefore, patients who underwent surgery or hybrid
surgery were not included. This may lead to selection bias
in our results. Additionally, the limited number of cases
may lead to biased results. The range of 95% CI is too
wide, which may be related to the small sample size and few
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adverse events. This also led to a certain decrease in the
certainty of our results.

Despite these limitations, our study contributes to the
understanding of the impact of LSA revascularization on
overall survival and the need for intervention. However,
prospective research on the long-term prognosis and
response to treatment is necessary to better select
indications for interventional therapy.

Conclusions

This study demonstrated that TEVAR with LSA
revascularization resulted in satisfactory short-term
outcomes and safety in cases of TBADs with involvement
of the LSA. However, it is important to note that a PLZ
LCCA-LSA length of less than 10 mm may increase the risk
of aortic adverse events and should be carefully considered
when weighing the risks and benefits of the procedure.
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