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Background: Single-branched stent grafts and the chimney technique are widely used in the treatment of 
type B aortic dissection (TBAD). The main objective of this study was to compare the outcomes of single-
branched stent grafts and the chimney technique in the treatment of TBAD.
Methods: From January 2019 to December 2021, the retrospective cohort study contained a cohort of 
91 patients with TBAD undergoing thoracic endovascular aortic repair (TEVAR) using single-branched 
stent grafts and the chimney technique. Group A included 55 patients treated with single-branched covered 
stents, and Group B included 36 patients treated with the chimney technique. We compared the effects of 
the procedures on peri-/post-operative outcomes between the two groups. The primary endpoint is clinical 
death, and the secondary endpoints include the patency of branch stents, the incidence of cerebral infarction, 
false lumen thrombosis, and the proportion of paraplegia.
Results: For the baseline data, the two groups of patients show no differences in terms of age, gender, 
and associated symptoms. All procedures were successfully performed in both groups. The median follow-
up period was 17.6 months (range, 10–34 months). During TEVAR, 5 (9.1%) type I endoleaks occurred 
in group A, and 11 (30.6%) occurred in group B (P<0.05). During follow-up, there were 2 cases (3.6%) 
of paraplegia and 1 case (1.8%) of cerebral infarction in Group A, while Group B had 1 case (2.8%) of 
paraplegia. Three patients in group B reported retrograde type A aortic dissection (RTAD), and 1 of them 
died (2.8%); however, there were no RTAD cases in group A. Complete thrombosis of the false lumen in the 
thoracic aorta was observed in 45.5% (25/55) of patients in group A and in 41.7% (15/36) in group B (P=0.72). 
No significant difference in the thrombosis-volume ratio in the whole false lumen was found during follow-
up between group A (81.0%±2.9%) and group B (81.8%±2.6%; P=0.23).
Conclusions: Branched stent grafts can be used in cases with insufficient proximal landing zones and 
reduce the occurrence of type 1 endoleak compared to the chimney technique. This may help to prevent 
RTAD. Further research, including more cases and longer follow-up periods, is needed to substantiate these 
results.
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Introduction

Background

In the treatment of type B aortic dissection (TBAD), thoracic 
endovascular aortic repair (TEVAR) has been utilized for 
two decades (1). Compared to traditional surgery, TEVAR 
is associated with lower mortality and complication rates (2),  
making it the preferred first-line treatment method for 
TBAD. However, TEVAR has often been limited to patients 
with a healthy aorta proximal landing zone of at least 15 mm. 
Therefore, an inadequate landing length remains the primary 
contraindication for TEVAR (3,4). 

Rationale and knowledge gap

In recent years, various methods have been adopted to 
extend proximal landing zones, including a covered left 
subclavian artery (LSA), chimney endovascular aneurysm 
repair, fenestrated endovascular aneurysm repair, and hybrid 
techniques. Despite these efforts, notable shortcomings still 
exist. Branched stents offer the ability to extend the proximal 
landing zones and fulfill hemodynamic requirements. The 
CastorTM, a single-branched aortic stent-graft system, was 
introduced by Shanghai MicroPort Endovascular MedTech 
(Group) Co., Ltd. (EndovastecTM) in July 2017. This system 
overcomes the limitations of traditional stents and provides 
a new approach to treating TBAD in cases with inadequate 
landing zones while simultaneously reconstructing the LSA. 
However, only a limited number of reports have compared 
branched stents and the chimney technique in the treatment 

of TBAD (5,6). 

Objective

In this study, we present a summary of the TEVAR and 
LSA reconstruction process and evaluate the perioperative 
and follow-up results involving LSA reconstruction in 
patients with TBAD. We present this article in accordance 
with the STROCSS reporting checklist (available at https://
cdt.amegroups.com/article/view/10.21037/cdt-23-449/rc).

Methods

In this study, we conducted a retrospective analysis of a 
cohort of patients with TBAD who were admitted and 
treated in the Vascular Surgery Department of The First 
People’s Hospital of Foshan, Guangdong Province, China, 
from January 2019 to December 2021. The study was 
conducted in accordance with the Declaration of Helsinki (as 
revised in 2013). The study was approved by institutional 
ethics board of The First People’s Hospital of Foshan (No. 
2023-72), and informed consent was taken from all the 
patients. A total of 91 patients with TBAD were recruited, 
diagnosed via computed tomography angiography (CTA), 
and treated using TEVAR. Patients with stable vital signs, 
resolved chest pain, and no signs of major organ ischemia 
underwent TEVAR 2 weeks after their presentation at our 
hospital; otherwise, TEVAR was conducted immediately. 
The patients in Group A were treated with branched stents, 
and in Group B were treated with the chimney technique. 
Inclusion criteria: (I) CTA of the aorta was performed 
upon admission, and TBAD was definitively diagnosed; 
(II) patients with entry tears within 2 cm from the LSA 
origin and required LSA reconstruction; (III) the patient’s 
heart ejection fraction (EF) is ≥50%. The patients had no 
issues with the lungs such as chronic obstructive pulmonary 
disease (COPD) or pneumonia, and were deemed able to 
tolerate TEVAR.

Exclusion criteria: chronic diseases such as malignant 
tumors, tuberculosis, chronic cardiac insufficiency, and 
cerebral infarction complications. 

Group A

After administering general anesthesia, a 5-F sheath and 
a 7-F sheath (Terumo Corporation, Tokyo, Japan) were 
percutaneously inserted into the femoral artery and the left 
brachial artery, respectively. The 5-F angiographic catheter 
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was then guided into the abdominal aorta, starting from 
the descending aorta and progressing to the ascending 
aorta for angiography. If the stent’s diameter exceeded 20% 
of the distal vessel diameter, a slightly smaller restrictive 
stent was initially placed at the intended stent’s end to 
prevent excessive cutting of the vessel by the proximal 
stent. Subsequently, the traction conduit was established, 
and the CastorTM stent graft (MicroPort Endovascular 
MedTech, Shanghai, China) was advanced to the aortic 
arch. For the patient with aberrant subclavian artery, there 
are differences in the stent release process, specifically, the 
approach is from the right brachial artery when establishing 

the guidewire track. The covered-branch stent was aligned 
with the LSA, with the proximal end positioned at the distal 
border of left common carotid artery origin, and the distal 
end overlapping 4–5 cm with the restrictive stent. Finally, 
the stent position was confirmed using angiography, while 
also checking for the presence of an endoleak. 

Group B

After administering general anesthesia, the femoral artery 
and the left brachial artery were punctured retrogradely 
using the Seldinger technique. First, angiography was 
conducted from the brachial artery to the ascending aorta 
using the catheter. Then, the guide wire catheter, passing 
through the true lumen to the ascending aorta, was inserted 
from the sheath of the femoral artery. The Lunderquist 
ultra-hard guide wire was advanced to the root of the 
ascending aorta and looped at the tail end. The main 
stent was introduced through the sheath of the femoral 
artery, while the “chimney” stent (Viabahn, Gore Inc., 
Arizona, USA) was introduced through the sheath of the 
brachial artery. An angiogram was performed again, and the 
membrane-covered edge of the main stent was adjusted to 
be flush with the distal end of the left common carotid artery 
opening before releasing the main stent. Another angiogram 
was performed to check for endoleak and to verify if the main 
stent adequately covered the LSA opening. The proximal 
end of the “chimney” stent extended beyond the membrane-
covered edge of the main stent. After releasing the chimney 
stent, the Pigtail catheter was advanced to the ascending 
aorta, and another angiogram was performed to check for 
endoleak, assess the branch vessels of the arch, and confirm 
the stent’s patency. If the stent’s diameter exceeds 20% of the 
distal vessel diameter, a restrictive covered stent should be 
implanted in the thoracic aorta.

Clinical endpoints and follow-up

The primary endpoint is clinical death, and the secondary 
endpoints include the patency of branch stents, the 
incidence of cerebral infarction, false lumen thrombosis, 
and the proportion of paraplegia (7). Creatinine level 
was measured one week before and three months after 
the surgery. CTA of the aorta was performed twelve 
months post-procedure, and the volume of the false lumen 
thrombus in the aortic dissection was calculated using 
IntelliSpace Portal 9 (Philips, Amsterdam, Netherlands) 
to evaluate aortic remodeling (AR) (Figures 1,2). AR refers 

261.2 mL 

116.2 mL 

75.1 mL
30 cm

Figure 1 False lumen thrombus volume calculation model. The 
true lumen is represented in red, the false lumen without the 
thrombus is shown in green, and the thrombus is depicted in blue.

Figure 2 Schematic diagram of Castor stent.
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to the changes in the true and false lumens after stent 
implantation. Additionally, adverse clinical and device-
related events including cerebral infarction, paraplegia, 
occlusion of branch stents, endoleak, etc. were assessed. In 
this study, a type I endoleak is leakage from the proximal (Ia) 
or distal (Ib) attachment site. 

Statistical analysis

Data was analyzed using SPSS® version 22 (IBM® Corp., 
Armonk, NY, USA). The normality of the data was 
evaluated with Kolmogorov-Smirnov test. Normally 
distributed data is presented as mean ± standard deviation, 
and was compared using a t-test. For the data that were 
not normally distributed, data were expressed as median 
with interquartile range (IQR), and was compared using 
Mann-Whitney test. The categorical data was compared 
using Chi-square test, and a P value <0.05 was considered 
statistically significant.

Results

Patient information

The flow diagram of the study was shown in Figure 3. In 
this study, a total of 135 patients were recruited. Among 
these 135 patients, 91 patients were suitable for TEVAR 
and were included in this study. In the included patients, 19 
patients were not suitable for chimney technique, and were 
treated with branched stents. The resting 72 patients were 

either received chimney technique or chimney technique 
based on the clinical assessment and the economic status of 
the patients. Finally, 55 patients were recruited in Group A 
and 36 patients were recruited in Group B (Figure 3).

As shown in Table 1, Group A consisted of 55 successfully 
followed-up patients, comprising 49 males and 6 females, 
with a mean age of 53.8±13.3 years. Group B included 
36 successfully followed-up patients, with 29 males and 7 
females, and a mean age of 56.1±12.0 years. There were 
no significant differences in sex and age between the two 
groups. Additionally, there were no significant differences 
in past medical history, including hypertension (Group A: 
61.8% vs. Group B: 44.4%, P=0.10), diabetes (Group A: 
1.8% vs. Group B: 5.6%, P=0.32), heart disease (Group 
A: 3.6% vs. Group B: 8.3%, P=0.33), chronic renal 
insufficiency (Group A: 5.5% vs. Group B: 5.6%, P=0.98), 
cerebral infarction (Group A: 7.3% vs. Group B: 5.6%, 
P=0.74), Tobacco/alcohol abuse (Group A: 14.5% vs. Group 
B: 13.9%, P=0.93), and aberrant subclavian artery (Group A: 
3.6% vs. Group B: 0, P=0.24), between the groups.

Perioperative outcomes

In Group B, 30 patients were implanted with Endurant 
covered stents (Medtronic, Inc., Minneapolis, USA), and 6 
patients were implanted with Excluder covered stents (Gore 
Inc., Arizona, USA). As shown in Table 2, the distance from 
the entry tear to the LSA as measured by re-constructed 
three-dimensional computerized tomography was 15.5 (IQR, 
10.0–20.7) mm in Group A and 9.2 (IQR, 6.6–28.5) mm 

A total of 135 patients with TBAD (n=135)

Suitable for thoracic endovascular aortic repair (n=91)

19 cases were not 
suitable for chimney 
technique

72 cases were suitable for both chimney 
technique and single-branched stent 
graft, and the type of surgery was 
selected based on clinical assessment 
and the economic status of the patients

N=19 N=36

Single-branched stent graft (N=55)

N=36

Chimney technique (N=36)

Figure 3 The flow diagram of the study. TBAD, type B aortic dissection.
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in Group B, which did not show statistically significant 
differences. However, the size of the first tear in Group A 
was larger than that in Group B (P=0.02), and the average 
operation time was 124.3±54.1 minutes, slightly longer 
than the 107.9±60.7 minutes in Group B. Nevertheless, 
the difference in operation time between Groups A and B 
was not statistically significant (P=0.18). In addition, there 
was no significant difference in contrast volume (Group 
A: 115.4±23.5 mL vs. Group B: 109.0±15.9 mL; P=0.15) 
and strictive stent (Group A: 63.6% vs. Group B: 55.6%, 
P=0.53) between the two groups. During the intraoperative 

assessment, 5 cases (9.1%) in Group A and 11 cases 
(30.6%) in Group B experienced type I endoleaks; during 
postoperative follow-up processes, 2 cases (3.6%) in Group 
A and 6 cases (16.7%) in Group B had type I endoleaks. 
All these were residual endoleaks from the intraoperative 
period. There were significantly fewer endoleaks in Group 
A during intraoperative (P=0.008) and postoperative 
assessment (P=0.03). The most common perioperative 
event was post-implantation syndrome: characterized by 
fever, with a maximum temperature of 38.5 ℃. Overall, 
28 patients (50.9%) in Group A and 14 patients (38.9%) 

Table 1 Patient characteristics

Variables Group A (N=55) Group B (N=36) P value

Male 49 (89.1) 29 (80.6) 0.25$

Female 6 (10.9) 7 (19.4) –

Age (years) 53.8±13.3 56.1±12.0 0.40#

Hypertension 34 (61.8) 16 (44.4) 0.10$

Diabetes 1 (1.8) 2 (5.6) 0.32$

Heart disease 2 (3.6) 3 (8.3) 0.33$

Renal insufficiency 3 (5.5) 2 (5.6) 0.98$

Cerebral infarction 4 (7.3) 2 (5.6) 0.74$

Tobacco/alcohol abuse 8 (14.5) 5 (13.9) 0.93$

Aberrant subclavian artery 2 (3.6) 0 0.24$

Data are expressed as mean ± standard deviation or n (%). #, unpaired t-test; $, Chi-square test. Group A: patients treated with single-
branched covered stents; Group B: patients treated with the chimney technique. 

Table 2 Results in perioperative period 

Variables Group A (N=55) Group B (N=36) P value

Operation time (min) 124.3±54.1 107.9±60.7 0.18#

Contrast volume (mL) 115.4±23.5 109.0±15.9 0.15#

Oversize (%) 8.9±4.1 10.3±5.6 0.17#

Distance between LSA and first tear (mm) 15.5 (10.0–20.7) 9.2 (6.6–28.5) 0.10*

Size of first tear (mm) 6.8 (5.5–8.1) 5.9 (5.7–6.5) 0.02*

Restrictive stent 35 (63.6) 20 (55.6) 0.53$

Endoleak in operation 5 (9.1) 11 (30.6) 0.008$

Endoleak in follow-up 2 (3.6) 6 (16.7) 0.03$

Postoperative fever 28 (50.9) 14 (38.9) 0.26$

Data are expressed as mean ± standard deviation, median (interquartile range) or n (%). *, Mann-Whitney test; #, unpaired t-test; $, Chi-
square test. Group A: patients treated with single-branched covered stents; Group B: patients treated with the chimney technique. LSA, 
left subclavian artery.
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in Group B experienced fever; no stent graft infection was 
observed.

Follow-up results

As shown in Table 3, a total of 91 patients were successfully 
followed up, with a mean follow-up time of 18.6 months 
(range, 10–34 months). All subclavian artery branches in 
Group A remained normal without stent occlusion, while 
6 cases (16.7%) in Group B were discovered to have stent 
occlusion (P=0.001). During post-surgical hospitalization, 
3 cases of paraplegia were observed: 2 in Group A (3.6%) 
and 1 in Group B (2.8%, P=0.84). Paraplegia presented 
as a significant decline in muscle strength of one or both 
lower limbs to grade 0–2. These patients received hormone 
therapy, and their symptoms gradually improved. Regarding 
renal function, creatinine levels increased by a median 
value of 10.2 (IQR, 1.4–20.2) mmol/L in Group A and 7.2 
(IQR, 0.9–11.4) mmol/L in Group B, with no significant 
difference observed (P=0.14).

There were 3 cases (8.3%) of RTAD in Group B. In one 
patient, ascending aortic dissection occurred immediately 
after stent placement, leading to a switch from the 
endovascular approach to open surgery and undergoing a total 
aortic replacement. Ultimately, multiple organ dysfunction 
occurred, and the patient died 11 days after surgery. The 
other patient was monitored for 2 months, and when the 

RTAD was discovered, repeat stent surgery was performed.
During the follow-up period, the true lumen of the 

thoracic aorta was completely expanded, and the false 
lumen was completely closed in 25 patients (45.5%) in 
Group A and 15 patients in Group B (41.7%; P=0.72); partial 
thrombosis was observed in 30 patients (54.5%) from Group 
A and 21 patients (58.3%) from group B (P=0.65). After 
analysis, the average thrombosis volume was 81.0%±2.9% in 
Group A and 81.8%±2.6% in Group B, with no significant 
difference between the two groups (P=0.23).

Discussion 

Key findings

Insufficient proximal anchoring area in TBAD was not only 
the main challenge of TEVAR but also a significant factor 
contributing to type Ia endoleak. The incidence of endoleak 
during TEVAR surgery is approximately 5–30% (8). In 
our study, we found that single-branched stent technology 
in some patients with insufficient proximal landing zones 
can effectively reduce the occurrence of type I endoleaks 
comparing to chimney technique. 

Strengths and limitations

This study presented a summary of the TEVAR and LSA 
reconstruction process and evaluated the perioperative 

Table 3 Results of follow-up

Variables Group A (N=55) Group B (N=36) P value

Follow-up (months) 16.5±3.7 17.7±4.3 0.19#

Paraplegia 2 (3.6) 1 (2.8) 0.84$

Cerebral infarction 1 (1.8) 0 0.42$

Creatinine elevation (mmol/L) 10.2 (1.4–20.2) 7.2 (0.9–11.4) 0.14*

Death 0 1 (2.8) 0.20$

Stent occlusion of LSA 0 6 (16.7) 0.001$

Retrograde type A aortic dissection 0 3 (8.3) 0.02$

False lumen thrombosis

Complete thrombosis 25 (45.5) 15 (41.7) 0.72$

Partial thrombosis 30 (54.5) 21 (58.3) 0.65$

Thrombotic volume (%) 81.0±2.9 81.8±2.6 0.23#

Data are expressed as mean ± standard deviation, median (interquartile range) or n (%). *, Mann-Whitney test; #, unpaired t-test; $, Chi-
square test. Group A: patients treated with single-branched covered stents; Group B: patients treated with the chimney technique. LSA, 
left subclavian artery. 
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and follow-up results involving LSA reconstruction in 
patients with TBAD. Our study has several limitations. 
Firstly, the data were collected retrospectively, making 
the potential for diagnostic errors unavoidable. Secondly, 
the patients in our research consisted of those referred to 
tertiary hospitals, which may not fully represent patients 
admitted to hospitals of varying degrees. Thirdly, not all 
patients in the control group used the same brand of stent. 
Therefore, ascertainment bias in diagnosis may obscure 
the interpretation of the data. Fourthly, the sample size 
of both sub-cohorts (especially group B) limits the scope 
for comparisons and conclusions. Fifthly, this was not an 
RCT. The choices of technique were likely based on clinical 
parameters that rendered one technique more suitable than 
the other.

Comparison with similar researches

Currently, various techniques are employed to increase 
the proximal landing zone size, such as hybrid procedures, 
“chimney” stents, stent fenestration and slotting, in situ 
fenestration, and branched stent grafts. Cervical open 
debranching techniques such as the carotid-subclavian 
bypass have recently been compared with LSA chimneys 
showing less endoleaks and better technical and clinical 
success rates compared to chimneys (9). Hybrid procedures 
involve creating an artificial blood supply bypass graft 
involving the cervico-carotid artery and subclavian artery 
before stent insertion. However, this surgery is more 
traumatic, invasive, and higher-risk, and it may be more 
prone to postoperative stent infection. Based on the 
experience of our institution, for large dissection ruptures 
located in the greater curvature of the aorta, the tear is 
often adjacent to the posterior edge of the LSA opening, 
and when LSA lesions are perpendicular to the arch, the 
incidence of type I endoleaks is high. Chimney stenting is 
used to reduce this risk by increasing the proximal landing 
zone (10); but the risk of endoleak remains relatively 
high. Parallel grafts such as the chimney procedures 
in the aortic arch have a higher rate of endoleaks than 
usually reported due to the fact that gutter endoleaks 
often are not seen as type I endoleaks (11). According to 
the literature, the average endoleak rate is approximately 
20% (12), slightly lower than the 30.6% (11/36) found in 
this study. Some centers have reported using in vitro or 
in situ stent fenestration to increase the proximal landing 
zone. However, in certain areas, artificially changing 
stent structures is illegal, and the average incidence of 

endoleaks is approximately 0–21.4% (12). Furthermore, this 
technology has a steep learning curve. 

As the available methods did not suit every case, 
branched stents were introduced. CastorTM single-branched 
stents from MicroPort Endovascular MedTech, Shanghai, 
can extend the stent into zone 2 of the aortic arch. In our 
study, we included patients with an average landing zone 
of 15.5 mm. The incidence of endoleaks during surgery in 
Group A was approximately 9.1%, reducing to 3.6% during 
follow-up. The presence of endoleaks in the branched stents 
group was significantly lower. Therefore, the CastorTM 
stent is suitable for cases with insufficient proximal landing 
zones and some cases with tears near the LSA. Based on 
the literature, the one-year patency rate for open surgery 
in treating the LSA is typically around 97.8% (13). The 
patency rate for our branch stent procedures reaches 100%, 
while chimney stenting achieves only 83.3%. Open surgery 
for LSA blood flow reconstruction can be considered 
the gold standard for maintaining antegrade LSA flow 
in cases of interrupted flow during repair of thoracic 
aortic aneurysms or open surgery for aortic arch repair. It 
demonstrates good patency rates in mid-term and long-
term follow-ups. 

Regarding complications, the incidence of adverse events 
in the branched stents group was 12.7% (7/55), including 
3 cases of paraplegia (5.5%), 1 case of cerebral infarction 
(1.8%), and 3 cases of type I endoleak (5.5%). However, 
the incidence of adverse events in the chimney stent group 
was 44.4% (16/36), with 6 cases of type Ⅰ endoleak, 1 
case of postoperative paraplegia, 6 cases of chimney stent 
occlusion, and 3 cases of RTAD. In this study, the incidence 
of type I endoleak in the chimney technique group was 
significantly higher than that in the branched stent group 
(30.6% vs. 9.1%, P=0.009), and the cause of endoleak is 
related to the limitations of the chimney technology itself. 
During TEVAR, multiple chimney stents were released in 
parallel or crossed at the aortic arch, which inevitably led to 
gaps between the stents, resulting in proximal leakage (14). 
The chimney stent, which is also free from the proximal 
aorta, is subjected to long-term impact from the pulsating 
blood flow of the aorta. Moreover, the use of two different 
stent materials with vastly different sizes inevitably results 
in compression, leading to potential fracture, stenosis, 
or occlusion of the chimney stent in the medium to long 
term. A review report shows that the incidence of type Ia 
endoleak is 9.4%, the incidence of proximal reverse avulsion 
type A dissection is 1.8%, the incidence of stroke is 2.6%, 
and the reintervention rate is 10.6% (15). The average 
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follow-up time of the chimney technique group in this 
study was 17.3 months, and the incidence of type I endoleak 
decreased to 16.7% (6/36), while the chimney support 
occlusion rate reached 16.7% (6/36). The branched stents 
technique for reconstructing the branches above the arch is 
more complex with normal anatomical structures, resulting 
in a lower incidence of perioperative complications and 
endoleak. A recently published study investigating the 
impact of the selection of the proximal landing zone on 
long-term outcomes suggested that landing in zone 3 
creates significantly better outcomes then compared to zone 
2 using different LSA debranching techniques, no matter if 
the landing zone was healthy or not (16). This study found 
that placing stents in Zone 2 may lead to a higher rate of 
secondary interventions, as cases requiring stent placement 
in Zone 2 are generally more complex than those in Zone 3.  
Therefore, the likelihood of secondary interventions is 
higher for Zone 2 cases. This conclusion is not in conflict 
with our own study, which concluded that branched stents 
have fewer complications compared to chimney stents.

Explanations of findings

RTAD is a serious complication after TEVAR for TBAD, 
with an incidence ranging from 1.33% to 13.8% and a 
mortality rate of 4.2% to 37.1%. Surgical treatment of 
RTAD is extremely challenging, and postoperative mortality 
rates range from 4.2% to 11.3% (17-20). In this study, the 
overall incidence of RTAD was 3.3%, occurring exclusively 
in the chimney technique group. RTAD typically presents 
as severe chest and back pain following TEVAR. There is 
no standard surgical treatment, but commonly performed 
procedures include complete or semi-arch replacement 
of the ascending aorta (21). The occurrence of RTAD is 
mostly associated with surgical experience, interventional 
procedures (18), the development of stent-damaged aortic 
walls, and dissection-associated vascular disease. During 
aortic dissection, the walls become edematous, and the 
intima fragile. The arterial wall can be easily damaged 
by direct guidewire or catheter injury during TEVAR, or 
due to the uneven shear stress generated during stenting. 
Additionally, intraoperative balloon dilatation may also lead 
to injury of the aortic wall and subsequent RTAD (22).

Stent size selection is also a crucial factor in preventing 
retrograde dissection. Canaud et al. (23) discovered that 
when the stent is oversized by more than 9%, for every 
1% increase in size, the risk of RTAD increases by 14%. 
Liu et al. (24) found that stents oversized by less than 

5% did not increase the risk of stent displacement and 
endoleaks, and they provided sufficient landing forces with 
good vascular conformity. Therefore, stents oversized up 
to 5% can be used for endovascular repair without adverse 
outcomes, but stents oversized by more than 9% increase the 
risk of RTAD. Furthermore, the probability of RTAD after 
TEVAR is significantly higher in patients with autoimmune 
diseases, such as Marfan syndrome or Takayasu’s arteritis (25).  
A proximal landing zone diameter >40 mm is also associated 
with an increased risk of RTAD (26). A meta-analysis (17) 
found that stent placement in the aortic arch (zones 0–2) 
was a risk factor for RTAD, with a relatively high incidence 
in zone 0, and emphasized the importance of placing stents 
in a healthy area of the aortic wall. In our study, no patients 
experienced RTAD in the CastorTM stent group, possibly 
because the stent was extended to zone 2, where the aortic 
wall should be healthier than in zone 3. This suggests that 
the CastorTM branched stents may reduce the incidence 
of RTAD. AR is a crucial factor in the treatment of aortic 
dissection after stent implantation. AR, especially false lumen 
thrombosis, is a complex process. Its outcomes depend on 
various parameters such as the number of patent arteries 
in the dissected area (27) and oral anticoagulation (28). In 
comparison to acute TBAD, chronic TBAD is less correlated 
with aortic reconstruction rates. Patients with acute TBAD 
tend to experience more favorable AR after TEVAR 
compared to those with chronic TBAD. The majority of 
patients in this study underwent surgery during the subacute 
phase, so timing was not a major influencing factor. Research 
indicates that aortic segment remodeling with stent coverage 
is significantly better than that of uncovered distal thoracic 
and abdominal aorta. Greater coverage of the entry tear is 
advantageous for AR, but it also comes with an increased 
risk of paraplegia (29). Postoperatively, all patients were 
administered oral aspirin for antiplatelet therapy. A study 
suggests that anticoagulation and antiplatelet therapy 
may be disadvantageous for false lumen thrombosis, but 
antiplatelet therapy can prevent occlusion of LSA stent (30). 
In our study, no significant difference regarding AR was 
observed between these two groups.

Implications and actions needed

However, certain limitations still exist in this study, such 
as the small sample size and the relatively short follow-
up duration. Further investigation is necessary to ascertain 
whether the CastorTM stent can effectively reduce the 
incidence of RTAD.
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Conclusions

In conclusion, the CastorTM stent graft can be utilized 
in some patients with TBAD who have shorter proximal 
landing zones, leading to fewer endoleaks compared to 
chimney grafts. 
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