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Research progress on 
endovascular treatment of 
Stanford Type A aortic dissection

Yue Xiao, Yang Zhang, Heng Li and Yuanyuan Guo*

Vascular Surgery Department, Fuwai Yunnan Cardiovascular Hospital, Kunming Medical University, 

Kunming, China

Thoracic endovascular aortic repair (TEVAR) has become the primary treatment 

for Stanford Type B aortic dissection. With the development of new 

endovascular grafts for the aortic arch, endovascular treatment for lesions 

involving all three branches of the aortic arch will gradually be applied in 

clinical practice. However, Stanford Type A aortic dissection (TAAD), owing to 

the anatomical characteristics of the aortic root and ascending aorta 

segment, as well as hemodynamic features, remains a formidable challenge 

in endovascular repair of aortic diseases. Endovascular repair of Type A aortic 

dissections presents several unresolved challenges, including significant 

anatomical variability (e.g., involvement of the coronary arteries, aortic valve, 

and diverse dissection morphologies), the ability of novel grafts to conform to 

complex anatomy, the integration of endovascular stents with valve 

interventions, and the maintenance of long-term coronary artery patency. 

Currently, there is no ideal endovascular solution or commercialized graft 

available. This article reviews the research progress in endovascular treatment 

for TAAD and outlines future technical development directions.
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1 Introduction

With the rapid development of parallel stent technology, extracorporeal/in situ 

windowing techniques, and endovascular grafts with single or multiple branches, areas 

previously considered inaccessible to endovascular repair, such as the three branches 

of the aortic arch and the visceral artery region of the descending aorta, have been 

gradually overcome (1, 2). Traditional open surgeries such as Bentall or Wheat 

procedures (aortic valve and ascending aorta replacement, with or without coronary 

artery bypass grafting) performed under extracorporeal circulation remain the gold 

standard for treating lesions involving the aortic root and ascending aorta. Although 

open surgery has good long-term outcomes, more than 30% of Type A dissection 

patients are elderly or high-risk, and the mortality rate of traditional open surgery 

reaches 20% (3, 4). For elderly patients, those at high surgical risk, or those with 

contraindications for open surgery, endovascular repair as an alternative to open 

surgery is gaining increasing attention, and the accessibility of endovascular repair far 

exceeds that of open surgery. How to utilize endovascular techniques to overcome the 

so-called forbidden zone of the aortic root-ascending aorta and address the final 5 cm 

of endovascular aortic surgery has become a focal point for leading vascular surgery 

centers worldwide.
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For some Debakey Type II dissections or patients with 

localized ulcers or aneurysms in the ascending aorta, many 

medical device manufacturers have developed stents specifically 

designed for the ascending aorta (5, 6). However, currently 

available ascending aorta stent grafts all require the proximal 

anchorage zone to be located at the distal end of the sinus 

junction (more than 2 cm from the high coronary artery 

opening), which limits their application to lesions confined to 

the ascending arch and not involving the aortic root. Clinically, 

however, the vast majority of TAAD also involve the aortic root. 

The anatomical characteristics of the aortic root-ascending aorta 

segment remain a major bottleneck limiting endovascular repair 

of lesions in this region.

Therefore, this paper reviews and summarizes existing 

endovascular repair strategies for TAAD from the perspectives of 

anatomical characteristics, hemodynamic features, challenges in 

endovascular repair of this region, and current solutions, with the 

aim of providing a theoretical foundation for the development of 

novel grafts.

2 Anatomical and hemodynamic 
characteristics of the aortic root and 
ascending aorta

2.1 Anatomical characteristics

The aortic root consists of the left ventricular out4ow tract, 

aortic valve, aortic valve annulus, aortic sinus (coronary artery 

openings), and sinus tubular junction. The ascending aorta is 

relatively short, with a median length of 65 mm (interquartile 

range: 58–74 mm) (7). Attributable to the direct impact of high- 

velocity pulsatile blood 4ow from the left ventricle, turbulence 

occurs during the cardiac cycle, leading to significant changes in 

diameter. The diameter variation range from the distal end of the 

coronary arteries to the proximal end of the innominate artery is 

(17.4% ± 4.8%) to (13.9% ± 3.5%) (8, 9). The rupture site of TAAD 

is typically located in the ascending aorta, and the dissection often 

involves the three major branches of the aortic arch. This unique 

anatomical structure requires that the endograft design needs to 

balance hemodynamic adaptability (4exibility and anchoring 

stability) while protecting critical structures (aortic valve, coronary 

artery openings, sinus bulge, and brachiocephalic trunk opening).

2.2 Hemodynamic characteristics

The hemodynamic changes associated with TAAD are complex 

and progress rapidly, often resulting from ascending aortic 

aneurysms, aortic sinus aneurysms, and aortic root lesions. Its 

core features include acute aortic regurgitation, organ perfusion 

impairment, and the risk of pericardial hemorrhage (10–12). It 

frequently involves the aortic root, resulting in annular dilation or 

lea4et prolapse, thereby causing aortic regurgitation. The resulting 

elevation in left ventricular diastolic pressure and pulmonary 

edema further exacerbate the condition; organ perfusion 

impairment depends on the extent of dissection involvement, such 

as coronary artery involvement leading to acute myocardial 

infarction or brachiocephalic trunk involvement potentially 

causing stroke. Moreover, pericardial tamponade is a life- 

threatening complication of TAAD; once blood enters the 

pericardial cavity, cardiac diastolic function is impaired, and 

patients may exhibit Beck’s triad, requiring urgent intervention. 

Given the malignant hemodynamic cycle of it, early surgical 

intervention is critical.

2.3 New subdivision based on the 
anatomical characteristics of the root- 
ascending aorta segment

To meet the growing demands of endovascular treatment for 

aortic root diseases, Vallée et al. proposed a refined segmentation 

strategy based on the Ishimaru classification (13), dividing Zone 0 

into four segments and introducing a new specific region (Zone- 

1) at the junction of the sinus cavernosus and the aortic valve 

annulus. This anatomical classification provides a critical 

theoretical basis for further research in this field. Its primary 

purpose is to optimize the development of future treatment 

strategies and facilitate the comparison of devices. Furthermore, 

this classification aims to assess the anatomical suitability of using 

specialized aortic root endovascular grafts for complete 

endovascular treatment of acute Stanford Type A aortic dissection 

(ATAAD) and to guide the selection of stent anchorage zones for 

transcatheter aortic endovascular repair. Nevertheless, the extent 

of involvement of the root-ascending aorta in Type A dissections 

varies, and endovascular approaches also vary, necessitating more 

precise classification to provide clearer endovascular repair 

strategies (Figure 1).

3 Technical challenges of 
endovascular treatment

3.1 Physiological challenges

The aortic root demonstrates complex multidimensional motion 

characteristics during the cardiac cycle, with axial displacement 

reaching an average of 7.37 ± 1.96 mm and circumferential 

rotation angle up to 11.8 ± 4.60° (14, 15). These motion 

characteristics substantially elevate the risk of graft displacement 

post-implantation. If larger-sized stents are selected to enhance 

wall adhesion and anchor stability, excessive mechanical strain 

may cause vascular damage or even induce new intimal tears (16). 

Moreover, the distinctive “Windkessel effect” of the ascending 

aorta plays a critical role in maintaining coronary artery blood 

4ow (17–19). During diastole, the ascending aorta propels stored 

blood toward distal peripheral branches through elastic recoil 

while providing retrograde blood 4ow perfusion to the coronary 

arteries. Nevertheless, type A dissection lesions result in loss of 

arterial wall elasticity, markedly diminishing its expansion-recoil 

capacity. If a stent is placed over the root or ascending aorta, it 
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may restrict local vascular elastic expansion, thereby negatively 

impacting coronary artery hemodynamics (20, 21).

3.2 Technical challenges

Although there have been case reports of endo-bentalld in clinical 

practice, the grafts used were all customized, differing from 

endovascular repair of the arch or descending aorta. The technical 

challenges of the root-ascending aorta segment primarily lie in the 

following aspects: (1). Anchoring difficulties: The blood 4ow 

pressure in the aortic root is high, and the closer to the valve, the 

stronger the blood 4ow impact, which may lead to stent 

displacement (21). (2). Positioning challenges: The most commonly 

used approach for TEVAR is the femoral artery route, but the graft 

must navigate multiple “bends” to reach the root-ascending aorta. 

When endovascular reconstruction of the coronary arteries or 

percutaneous valve replacement is required, the femoral artery 

approach may increase positioning difficulties and elevate the risk of 

stroke. In contrast, the transapical approach has a shorter path but 

increases the risk of pericardial effusion and ventricular aneurysm 

(22). (3). Stent applicability issues: The goal of treating aortic 

dissection is to stabilize the dissection, prevent further tearing, and 

avoid aortic rupture. However, traditional stents are typically 

suitable for the subacute phase of the disease, while acute type 

A dissections present acutely, with the vascular wall in a state of 

acute edema and tissue fragility, making it difficult to provide a 

healthy anchoring area (16). 4. Lack of specialized stents: Currently 

available stent systems require a 20 mm anchoring zone, while the 

average length from the Sino-Tubular Junction (STJ) to the 

brachiocephalic trunk is only 70–80 mm. Considering that each end 

requires a 20 mm anchorage zone, the actual length available to 

cover the diseased area is reduced to 30–40 mm. This further 

narrows the indications for stents, limiting their use to cases where 

the dissection is confined to the ascending aorta. However, TAAD 

often involves the aortic root or areas near coronary artery 

openings, making effective occlusion challenging.

3.3 Challenges in applying grafts to 
different anatomical conditions

Clinical data indicate that only 35.9%–46.0% of tears within 

TAAD are located in the ideal mid-distal segment, while 14.0%– 

25.2% of primary tears are located in the proximal segment, 15% 

in the root, and 50%–80% of cases involve the STJ region (13, 

23). Therefore, when conducting endovascular graft therapy at 

the current stage, stents need to be customized according to the 

patient’s individual lesion characteristics, and further 

development of more comprehensive solutions are required to 

meet the needs of different morphological conditions. Moreover, 

the proximal segment of most dissection patients cannot provide 

sufficient length of normal anchorage area. With regard to the 

exact required distance, there is currently no consensus, but it is 

generally believed that the distance from the nearest coronary 

artery to the entrance tear should be maintained at least between 

10 and 20 mm (24, 25). To address this limitation, modern 

endovascular techniques have developed various solutions such as 

fenestration, branching, chimney, and bypass. However, it is 

worth noting that the clinical evidence for endovascular 

treatment of TAAD primarily comes from case reports and a few 

small-scale studies. Furthermore, the ascending aorta is a curved 

structure with an outer curvature significantly longer than the 

inner curvature, which makes it challenging for traditional stent 

grafts to fully conform and precisely deploy the stent (26, 27).

The challenges and issues mentioned above constitute only a 

portion of the difficulties encountered in the development of TAAD- 

specific stents. In subsequent research and development, numerous 

details necessitate further optimization, such as the compatibility of 

stent material compliance with TAAD vascular compliance and 

changes in hemodynamics following stent implantation.

4 Customized stents for the ascending 
aorta

4.1 Cook stent

The Zenith Ascend (Cook Medical) is an endoluminal stent-graft 

specifically designed for ascending aortic lesions. Introduced in 2015, 

FIGURE 1 

Schematic diagram of aortic segmentation: zone 0.1: The region 

more than 1 cm away from the sinus junction Zone 0.2: The 

ascending aorta segment between Zones 0.1 and 0.3 Zone 0.3: 

The region 1 cm proximal to the origin of the innominate artery 

Zone 0.4: The aorta segment corresponding to the level of the 

innominate artery opening Zone −1l: Left coronary sinus (Valsalva 

sinus).

Xiao et al.                                                                                                                                                                10.3389/fcvm.2025.1641559 

Frontiers in Cardiovascular Medicine 03 frontiersin.org



it incorporates a 10-mm proximal sealing zone and is available in 

diameters of 28–46 mm with a fixed length of 6.5 cm (28). In 2016, 

Tsilimparis et al. conducted a multicentre registry including 10 

patients treated with the Zenith Ascend and followed for 10 

months. Anatomical eligibility required a ≥10 mm landing zone 

distal to the coronary ostia and proximal to the patent ductus 

arteriosus, and an aortic diameter of 24–40 mm. The device is 

indicated in high-risk patients unsuitable for open surgery, for 

both acute and elective scenarios (29). Approved indications 

encompass ascending aortic coarctation, saccular aneurysms, and 

intra-operative stabilization of malpositioned aortic valves. Early 

outcomes demonstrated 100% technical success and 90% 30-day 

survival. Major complications comprised endoleak and intimal- 

tear-related haemorrhage. One patient succumbed to circulatory 

collapse secondary to persistent type Ia endoleak within 24 h. At a 

median follow-up of 12 (0–36) months, three late deaths occurred, 

one attributable to graft infection. These preliminary data support 

the relative safety and feasibility of the technique in a high-risk 

cohort (18). In 2019, Tsilimparis reported a single-centre update 

comprising 24 patients treated with the Zenith Ascend for acute or 

chronic type A dissection, pseudoaneurysm, and valve malposition. 

Clinical success was achieved in 90% of cases, whereas 30-day 

mortality reached 21%. Major adverse events included stroke and 

endoleak, necessitating secondary interventions in three patients. 

Although initial results were encouraging, global production has 

ceased. Study limitations comprise a small, heterogeneous cohort 

and off-label use, limiting generalisability.

4.2 Relay stent

The Relay Custom Medical Device is a patient-specific 

thoracic stent-graft featuring a dual-fixation delivery platform 

that enables the proximal portion to conform to the native 

aortic curvature and to be repositioned intra-operatively. 

A dedicated non-invasive support wire secures the distal end, 

thereby preventing collapse or migration. The system enables 

complete exclusion of the ascending aorta and facilitates 

treatment of aortic arch lesions via a limited-access 

approach.Piffaretti et al. retrospectively reviewed nine inoperable 

patients who underwent total ascending-aortic endoluminal 

repair with the Relay device for coarctation, pseudoaneurysm, or 

aneurysm with associated dissection. Procedural success was 

100%, with no intra-operative mortality or major complications 

(e.g., endoleak, conversion to open repair). At a median follow- 

up of 26 months, three deaths occurred; one resulted from an 

infected aorto-atrial fistula requiring open revision. Sixty-seven 

per cent of patients remained asymptomatic (30).

However, the retrospective multicentre design introduced 

heterogeneity in patient selection, device configuration, and 

operative technique, and the absence of a contemporaneous 

open-surgery control cohort may have biased the results. 

Nonetheless, the study provides proof-of-concept and mid-term 

data; larger prospective controlled trials are required to enable 

multifactorial analysis.

4.3 Gore stent

The GORE® Ascending Stent Graft is indicated for high-risk 

patients presenting with acute Stanford type A aortic dissection. 

The ARISE Early Feasibility Study was a multicentre, prospective, 

non-randomized, single-arm trial. Nineteen patients were enrolled. 

Inclusion criteria were: (1) confirmed DeBakey type I or II aortic 

dissection; (2) entry tear ≥2 cm distal to the most caudal coronary 

ostium; and (3) true-lumen and total aortic diameters compatible 

with the 24–42 mm device range. Major complications comprised 

adverse cardiovascular events, stroke, and endoleak. Within 30 

days, five serious adverse cardiovascular events were recorded (all- 

cause mortality 15.8%), including cerebral infarction in 15.3% and 

myocardial infarction in 5.3% of patients. Additionally, five 

patients sustained a stroke and six developed endoleak; four 

required secondary intervention. Early feasibility data suggest a 

high technical success rate and an acceptable safety profile for this 

patient-specific stent-graft in treating Stanford type A dissection. 

A phase II investigation, initiated in 2023, will expand enrolment 

to additional centres (31). As the first-in-human evaluation of the 

GORE® ASG, these findings provide preliminary safety evidence 

for endoluminal repair of ascending aortic dissection; however, 

validation through larger, randomized, controlled trials is required 

given the limited sample size, uncontrolled design, short follow- 

up, and restrictive enrolment criteria.

5 Clinical efficacy of endovascular 
treatment for TAAD

Since Dorros et al. first described balloon-expandable covered 

stents for thoracic aortic dissection in 2000, TEVAR has advanced 

substantially in the management of acute aortic dissection (AAD) 

(32). Li et al. reported a single-centre series of 15 inoperable 

patients treated with TEVAR, observing procedure-related 

complications—including ventricular tachycardia and new-onset 

coarctation—in 33% of cases; these events were managed 

successfully with structured follow-up and prompt 

reintervention (33). Accumulating clinical evidence indicates 

that TEVAR, as an alternative for high-risk patients, yields 

significantly superior short-term outcomes compared with 

conservative therapy, achieving an aorta-related mortality of 

approximately 5%, particularly in critically ill individuals 

requiring bridging therapy (21, 22).Two contemporary studies 

have provided new evidence for TEVAR. A meta-analysis by Lu 

et al. (n = 1,013) reported a zone 0 peri-operative mortality of 

7.49%, with major complications of stroke (8.95%) and type Ia 

endoleak (9.01%); stent migration was the principal driver of 

endoleak (34). Mylonas et al. (n = 311) demonstrated durable 

mid-term efficacy, with 1- and 5-year survival rates of 87.15% 

and 82.31%, respectively, and a re-intervention rate of 8.38% (6). 

These findings underscore the therapeutic utility of TEVAR in 

high-risk cohorts, yet highlight the need for continued 

refinement of zone 0 technical protocols and device selection.

Endoleak and stroke remain the most frequent complications 

after endoluminal therapy. Controversy persists regarding whether 
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endoleaks promote false-lumen enlargement and elevate the risk 

of re-rupture (35). Post-operative aortic remodelling constitutes 

a critical surrogate of procedural success. Ghoreishi et al. 

documented favourable remodelling at a median follow-up of 13 

months (36). Furthemore, Li et al. observed sustained favourable 

remodelling over 71 months, with complete false-lumen 

thrombosis in all DeBakey type I cases (33).

Current endoluminal series predominantly address DeBakey 

type II or focal lesions; most stent designs and supporting 

evidence derive from this subgroup, and further innovation is 

required to address the anatomical complexity of DeBakey type 

I dissection.

6 Advances in endovascular treatment 
for Type A aortic dissection

6.1 Insights from transcatheter aortic valve 
implantation (TAVI)

Since Cribier et al. first demonstrated the feasibility of TAVI, 

the indications for this technique have expanded from high-risk 

surgical patients to relatively younger patients (under 60 years 

old) in moderate-to-low-risk populations. However, the long- 

term durability of interventional valves remains a major 

challenge (37–39). Recent studies indicate that the lifespan of 

TAVI valves can match that of surgical biological valves (40). 

From a technical perspective, the choice between balloon- 

expandable or self-expanding valves directly in4uences the 

overall delivery method of the graft. TAVI is primarily 

implanted via the femoral artery or transapical approach, and its 

unique valve-in-valve delivery technique and access selection 

provide important references for endovascular repair of the 

aortic root and ascending aorta segments. Notably, achieving 

seamless integration between ascending aorta covered stents and 

TAVI valves has become a major challenge in endovascular 

vascular surgery. This technical breakthrough not only 

represents the future direction of aortic surgery but will also 

become the most important research focus in this field over the 

next 10–20 years.

6.2 Endo-wheat

In 2014, Rylski et al. proposed an integrated endovascular 

treatment concept combining TEVAR and TAVI, involving the 

use of a straight-tube ascending aorta-covered stent graft and an 

artificial heart valve to treat patients with concurrent ascending 

aorta and aortic valve diseases during surgery. The composite 

endograft comprises a proximal transcatheter aortic valve 

bioprosthesis integrated with a partially covered stent graft, 

deployable via a transapical approach. To prevent migration, the 

device incorporates three distinct anchoring zones: the aortic 

annulus, the sinotubular junction, and the distal ascending 

aorta. The proximal segment is constructed as a bare stent to 

preserve unobstructed coronary ostial 4ow (Figures 2,3).

This prospective cohort enrolled 51 patients: 19 underwent 

TAVI, 10 underwent open Wheat procedure, and 22 received 

conservative management. Computed tomography revealed that 

41% of patients satisfied the annular diameter criteria for 

currently approved TAVI prostheses; the novel 30-mm 

bioprosthesis increased the eligible cohort to 78%. Graft diameters 

ranged from 30 to 46 mm. All but six patients achieved optimal 

oversizing (≤10%). In 88% (45/51) of subjects, the minimum 

annulus-to-coronary-ostium distance was ≥10 mm. Mean 

distances from the left and right coronary ostia to the sinotubular 

junction were 2.6 ± 1.5 mm and 3.2 ± 1.7 mm, respectively.

FIGURE 2 

Diagram of the endo-wheat solution.

FIGURE 3 

Schematic diagram of the aortic valve component and semi- 

covered stent graft splice (anchor point 1: aortic Annulus— 

stabilizes the stent graft via the valve device; anchor point 2: 

sinotubular junction—forms the proximal sealing zone; anchor 

point 3: proximal brachiocephalic trunk—forms the distal 

sealing zone.
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At present, high-risk surgical candidates with severe aortic 

stenosis and concomitant ascending aortic aneurysm are 

frequently deemed ineligible for TAVI, because no effective 

endovascular therapy exists for the dilated ascending aorta. This 

study proposes an innovative endovascular composite valved 

graft, it’s a novel therapeutic option for this previously 

untreatable cohort (41).

6.3 Endo-bentall

The Endo-Bentall procedure is an innovative endovascular 

treatment approach that integrates TEVAR, TAVI, and dual 

coronary stent grafting techniques (Figure 4). This technique 

is currently primarily used in case reports and small-scale 

studies (see Table 1). Its clinical application still faces 

numerous challenges. (1). Anatomical adaptability issues: 

40%–50% of TAAD patients experience aortic valve 

insufficiency due to root deformation. Traditional TAVI 

devices may shift or cause paravalvular leaks. (2). Technical 

bottlenecks in coronary artery reconstruction: lack of 

specialized stents, risk of fracture, and immature coronary 

artery precise membrane perforation technology. (3). 

Con4icts in treatment timeliness: Customized stents take a 

long time to produce, con4icting with the emergency 

treatment requirements of TAAD.

FIGURE 4 

(A) Conceptual diagram of the endo-bentall solution; (B) schematic diagram illustrating the key component design of the Endo-Bentall solution; 

(C) Top view diagram of the Endo-Bentall solution.

TABLE 1 Summary of technical applications related to the Endo-Bentall procedure.

Author, date 
of 
publication

Patient’s 
age

Type of disease Access 
point

Diseased 
valve

Bracket 
type

Articulating 
valve types

Coronary 
revascularization 

procedures

Felipe Gaia et al. 

(42)

64 Pseudoaneurysm of the 

ascending aorta

Transapical 

route

Bioprosthetic valve 

failure

Self-expanding 

laminating 

stents

Ball Expandable 

Valve

Coronary Bridging Stent

Gandet et al. (43) 82 Ascending aortic 

aneurysm

Transapical 

route and 

femoral artery 

junction channel

Primary aortic 

stenosis

Physician- 

modified 

open-window 

grafts

Ball Expansion 

Valve

Prosthetic window

Ghoreish et al. (44) 63; 85 Type A aortic 

coarctation; ascending 

aortic aneurysm 

combined with multiple 

ruptures

Femoral artery Severe aortic valve 

insufficiency; 

rupture involving 

the valve

Modified 

thoracic aortic 

stent

Self-Expanding 

Valve

Prosthetic window

Leshnower et al. 

(45)

71 No coronary sinus-left 

atrial fistulae

Femoral artery – Modified 

thoracic aortic 

stent

Ball Expandable 

Valve

Prosthetic window

Ghoreishi et al. 

(46)

Average 

age 79

Four patients with type 

A aortic coarctation and 

one with aortic root 

aneurysm

Femoral artery Severe aortic valve 

insufficiency in 2, 

micro regurgitation of 

the aortic valve in 1

Modified 

thoracic aortic 

stent

Self-Expanding 

Valve

prosthetic window
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In recent years, most literature indicates that approximately 

two-thirds of patients can undergo treatment with a valve- 

bearing graft; however, there are currently no commercially 

available stents specifically designed for TAAD (47, 48).

7 National studies in China

When the primary entry tear abuts the brachiocephalic trunk, 

reconstruction of the three aortic-arch branches is mandatory to 

secure an adequate proximal sealing zone. Recently, arch- 

dedicated endografts—including Zipper aortic arch stents, 

WeFlow-Arch modular inlay, and CS stents—have demonstrated 

technical feasibility (49–51). Nevertheless, these devices remain 

investigational and are primarily intended for aortic-arch 

pathology rather than for TAAD.

In their exploration of endovascular repair of the ascending 

aorta, Jing Zhaiping’s team proposed a classification system based 

on early clinical data and literature review, dividing the ascending 

aorta into three regions according to the location of the intimal 

tear: (1) Distal third: Branched grafts, hybrid surgery, or 

windowing techniques may be used to preserve head and upper 

limb perfusion (52–54). (2) Middle third: Tubular covered stents 

are generally considered appropriate (33, 55). (3) Proximal third: 

Providing an adequate proximal landing zone remains a challenge 

(56). The team preliminarily demonstrated the feasibility of 

endovascular repair for tears in the distal and middle thirds 

through animal studies and limited clinical observations (median 

follow-up of 26 months). However, further validation through 

larger patient cohorts and extended follow-up is necessary.

8 Conclusions and outlook

The anatomical, biomechanical, and hemodynamic characteristics 

of the aortic root and ascending aorta differ substantially from those of 

the descending thoracic aorta, necessitating further exploration to 

provide new insights and directions for the development of novel 

grafts. Current solutions primarily consist of small-sample case 

reports or series studies from multiple centers, resulting in low 

levels of clinical evidence (42–46). Future large-scale cohort studies 

are needed to further validate their safety and efficacy. Innovative 

endovascular repair of TAAD offers substantial clinical value. First, 

it avoids cardiopulmonary bypass and thus mitigates the 

perioperative risks inherent to open surgery, making it particularly 

suitable for elderly patients or those with multiple comorbidities. 

Second, it resolves contemporary device limitations regarding 

coronary ostial preservation and secure proximal fixation. Third, it 

meets the unmet need for the approximately 30% of patients who 

are medically ineligible for open repair.

Key future directions in stent graft research include developing 

specialized stents adapted to the hemodynamics of the ascending 

aorta, optimizing the design of valve-stent composites, and 

establishing a standardized anatomical indication assessment 

system. Additionally, endovascular treatment for ascending aortic 

dissection remains an off-label application at present, necessitating 

rigorous assessment of individual patient conditions and cautious 

selection of treatment options. With the deepening of theoretical 

research, technological innovations, and the development of new 

stents, Continued progress in this area may eventually enable the 

routine application of endovascular techniques in the ascending aorta.
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