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Abstract 
Objective: To investigate the relationship between early intervention timing 
and complications of acute Stanford type B aortic dissection. Methods: The 
clinical data of 146 patients with acute stanford type B aortic dissection 
treated with transseptal stent for aortic endovascular repair (TEVAR) from 
January 2012 to October 2017 in Xiaogan Central Hospital were analyzed. 
The time was divided into 3 groups, including the onset to TEVAR time ≤ 48 
h group (41 cases in group A), the onset to TEVAR time 48 h - 7 d group (56 
cases in group B), the onset to TEVAR time 7 d - 14 d group (49 cases in 
group C)). The clinical baseline data, the incidence of different complications 
during perioperative period, and the mortality rate at 30 days were compared 
between the three groups. Results: There were no significant differences in 
age, gender and comorbidities between the three groups (all P > 0.05). Group 
A had a clearer indication of immediate intervention compared with group B 
and group C (P < 0.05). The overall incidence of severe complications in 
group C was significantly lower than that in group A and group B, and the 
difference was statistically significant (P < 0.05). There was no significant dif-
ference in reoperation rate and 30-day mortality between the 3 groups (all P > 
0.05). Conclusion: Early intervention of acute TBAD may increase the risk of 
serious complications after surgery, and the incidence of serious complica-
tions will gradually decrease over time; the reduction of severe complications 
after early grouping is not accompanied by Early mortality and reoperation 
rates were significantly reduced, and TEVAR treatment in some patients with 
dissection did not prevent dissection progression and rupture. 
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1. Introduction 

Aortic dissection (AD) is one of the common high-risk chest pains in clinical 
work. In recent years, with the development of imaging techniques and clinical 
testing techniques, clinicians can quickly identify life-threatening causes of chest 
pain, especially with pulmonary embolism and the identification of acute coro-
nary syndromes. The treatment of AD from Dake et al. [1] reported that the 
stent graft has been rapidly developed in the treatment of aortic dissection for 
several decades. Many recent mid-term follow-up results at home and abroad [2] 
[3] [4] also confirmed the success rate of TEVAR surgery. High, severe compli-
cation rate, and low trauma, endovascular isolation of the stanford type B aortic 
dissection (TBAD) has gradually replaced surgery as the first choice [5]. Al-
though the evidence for the efficacy of T-type aortic dissection for TEVER treat-
ment has accumulated, there is not much information available on the timing of 
early intervention for acute TBAD and the occurrence of postoperative serious 
complications. Foreign data [6] show that early intervention of acute TBAD may 
increase perioperative complications, and the occurrence of postoperative se-
rious complications is related to the timing of intervention. There is currently 
no uniform understanding of how to perform early interventions to reduce 
early complications and reduce mortality in patients with acute complex 
TBAD or TBAD without clear complications. This study was a single-center re-
trospective study to investigate the relationship between the timing of early in-
tervention in acute Stanford type B aortic dissection and postoperative serious 
complications. 

2. Methods 
2.1. Patients 

Clinical data of 146 patients with acute TBAD who underwent aortic endovas-
cular repair with a stent graft from January 2012 to October 2017 in Xiaogan 
Central Hospital. According to the time from onset to TEVAR, the patients were 
divided into the following three groups: the onset to TEVAR time ≤ 48 h group 
(41 cases in group A), the onset to TEVAR time 48 h - 7 d group (group B 56), 
the onset to TEVAR time 7 - 14 d group (C Group of 49 cases). Inclusion crite-
ria: 1) patients with acute TABD who were admitted to our hospital from Janu-
ary 2012 to October 2017; 2) treated with TEVAR during hospitalization; 3) 
complete aortic computed tomography angiography and related clinical data. 
Exclusion criteria: 1) history of surgical treatment of aortic disease; 2) type A 
aortic dissection and chronic type B aortic dissection; 3) intra-aortic hematoma 
(IMH); 4) Aortic atherosclerotic penetrating ulcer (PAU). 

2.2. Research Methods 

1) Systematic examination of medical records, radiographic data and clinical 
follow-up information of patients during hospitalization; 2) All patients with 
TBAD underwent TEVAR on the basis of standard medical therapy. The stan-
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dard of treatment success was that the proximal endometrial rupture was closed. 
No graft displacement and no residual endoleak, no significant branching vessels 
were closed and severe ischemic consequences; 3) Postoperative follow-up: Six 
months of follow-up for eligible patients, assessment of perioperative complica-
tions, reoperation rate, 30 d mortality, etc. 

2.3. Statistical Analysis 

Data analysis was performed using SPSS 19.0 statistical software. The measure-
ment data were expressed as x ± s, and the comparison between groups was 
analyzed by ANOVA. The comparison between the two groups was performed 
by LSD method; the count data was expressed as a percentage, and the compari-
son between groups was performed by chi-square test. P < 0.05 was considered 
statistically significant. 

3. Results 
3.1. Comparison of Baseline Data of Three Groups of Patients 

There were no significant differences in age, sex ratio and incidence of comor-
bidities between group A, group B and group C (P > 0.05); Group A had a clear-
er indication of immediate intervention compared with group B and group C (P 
< 0.05), See Table 1 for details. 

3.2. Comparison of Postoperative Complications and Recent  
Survival Rate 

There was no significant difference between the reoperation rate and the 30 d  
 

Table 1. Patient demographics and cause of TEVAR intervention. 

 

Group A  
(N = 41) 

Group B  
(N = 56) 

Group C  
(N = 49) P value 

% n % n % n 

Patient demographics      

Age (y, x s± ) 49.76 ± 11.67 51.75 ± 9.77 47.24 ± 8.15 0.068 

Sex (male, %) 35 85.4 49 87.5 41 83.7 0.855 

Hypertension 36 87.8 40 71.4 36 73.5 0.136 

Diabetes 3 7.3 5 8.9 5 10.2 0.892 

CHD 2 4.9 4 7.1 5 10.2 0.628 

Preoperative indication      

Diameter > 45 mm 16 39.0 13 23.2 10 20.4 0.104 

Aura rupture 6 14.6 3 5.4 2 4.1 0.123 

Repeated pain 7 17.1 8 14.3 4 8.2 0.428 

Progression of dissection 6 14.6 5 8.9 3 6.1 0.385 

Insufficient perfusion of vital organs 8 19.5 9 16.1 5 10.2 0.453 

other 7 17.1 21 37.5 26 53.1 0.002 
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mortality rate in group A compared with group B and group C (P > 0.05). The 
overall incidence of severe complications in group C was significantly lower than 
that in group A and group B, and the difference was statistically significant (P < 
0.05). See Table 2 for details. 

4. Discussion 

Aortic dissection (AD) often leads to immediate life threats due to rapid disease 
progression. It is highly valued in clinical diagnosis and treatment. The un-
treated acute AD 24 h mortality rate is about 33%, and the mortality rate within 
48 hours is as high as 50% [7] [8]. Usually, the age of onset of AD is 48 - 67 years 
old, and the ratio of male to female is (2 - 5):1 [9]. Hypertension is the most 
common cause of AD [10]. This study also showed that there were significant 
gender differences in 146 patients with stanford type B aortic dissection. The 
overall male to female ratio was approximately 6:1. More than 70% of patients 
had hypertension, and 40 to 65 years of age were the prevalence of TBAD. seg-
ment. 

TEVAR has been widely accepted for the treatment of Stanford B-type dissec-
tion. Compared with surgical open surgery and standard medical treatment, its 
comprehensive advantages have become increasingly prominent. In 2014, the 
European Society of Cardiology’s guidelines for the diagnosis and treatment of 
aortic diseases used TEVAR as the first choice for complex TBAD. Treatment (I, 
C), non-complex TBAD may also consider TEVAR treatment (IIa, B). However, 
the INSTEAD trial [11] and the ADSORB study [12] demonstrated that patients 
with acute noncomplexity TBAD had better aortic remodeling with TEVAR 
than with drug therapy alone, and patients who underwent early TEVAR inter-
vention in the INSTEAD trial were 5 years later. The rate of aortic-related mor-
tality and dissection was much lower than that of the drug-only group. Complex 
TBAD should be considered when aortic aura rupture (blood thoracic, medias-
tinal hematoma, etc.), major organ hypoperfusion, recurrent pain, refractory  

 
Table 2. Major complications. 

 Group A (N = 41) Group B (N = 56) Group C (N = 49) P value 

Major complications % n % n % n  

New kidney failure 12.2 5 7.1 4 2.0 1 0.164 

Retrograde sandwich 4.9 2 0.0 0 0.0 0 0.075 

Paraplegia 4.9 2 1.8 1 2.0 1 0.611 

Brain infarction 2.4 1 1.8 1 0.0 0 0.577 

Lower limb ischemia 4.9 2 1.8 1 0.0 0 0.263 

Gastrointestinal ischemia 7.3 3 3.6 2 0.0 0 0.164 

total 36.6 15 16.1 9 4.1 2 0.0002 

Reoperation rate 12.2 5 7.1 4 2.0 1 0.164 

30 d mortality 14.6 6 5.4 3 4.1 2 0.123 
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hypertension, early dissection of the dissection, and persistent progression of the 
lesion. In this study, the proportion of acute complex TBAD in group A was sig-
nificantly higher than that in group B and C (P < 0.05), indicating that the clini-
cal situation of patients with early TEVAR intervention was more complicated, 
but it was caused by complex clinical conditions and varied. There is no very ef-
fective risk stratification tool and assessment tool for aortic anatomy. Studies 
[13] have shown that when TBAD patients have the above clinical manifesta-
tions, the mortality rate is significantly increased. Therefore, early intervention 
of TEVAR on the basis of standard drug therapy is particularly important for 
such patient populations. 

Regarding severe postoperative complications, the overall incidence of severe 
complications in group C was significantly lower than that in group A and group 
B (P < 0.05). The overall incidence of severe complications in group B was lower 
than that in group. Group A (P < 0.05), group C was lower than group B (P < 
0.05), indicating that the overall postoperative serious complication rate of pa-
tients with acute TBAD undergoing TEVAR treatment gradually decreased over 
time. The probable cause is that the proportion of acute complex TBAD in the 
earliest stage of intervention is higher, followed by acute vascular inflammation 
and edema, aortic intima fragile and easy to tear, and TEVAR is more prone to 
endoleak, new breach formation, and dissection. Postoperative complications 
such as retrograde tearing and aortic rupture [14]. However, we found that with 
the reduction of the incidence of serious complications, the reoperation rate and 
early mortality of the corresponding patients did not decrease significantly (P > 
0.05), indicating that patients with acute TABD are a diverse group, simple 
staging and Early intervention problems in some patients with acute TABD who 
are facing immediate life threats cannot be resolved. Complex clinical conditions 
and variable aortic anatomy suggest the need for individualized treatment. 

At the follow-up, we found that the risk factors for postoperative complica-
tions of aortic dissection were mainly age, underlying disease, and coverage of 
the left subclavian artery. Postoperative ischemic stroke is closely related to 
preoperative and postoperative hemodynamic changes; endoleak is the result of 
the combined effects of dissection lesions, vascular conditions, and artificial 
vascular stent grafts. Two cases of postoperative ischemic stroke were caused by 
atherosclerotic plaques in the internal carotid artery and subclavian artery, plus 
surgical procedures and hemodynamic changes. These cases provide a reference 
for our future work. Postoperative type II and III endoleaks generally require 
close follow-up without special treatment. For patients with TBAD with stable 
disease, TEVAR should be treated as soon as possible after 1 week (Figure 1). 
Special attention should be paid to the preoperative renal function of the patient, 
because the application of intraoperative contrast agent will further aggravate 
renal insufficiency or failure. Detailed evaluation and formulation of the plan 
before surgery, intraoperative standard operation, good stent selection, and strict 
follow-up after surgery are beneficial to reduce or reduce the occurrence of 
postoperative complications. 
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Figure 1. Short-term prognosis. 

5. Conclusion  

In summary, early intervention of acute TBAD will increase the risk of serious 
complications after surgery, and the incidence of serious complications will 
gradually decrease over time. The reduction in postoperative severe complica-
tions in the early grouping was not associated with a significant reduction in 
early mortality and reoperation rates. TEVAR treatment in some patients with 
dissection did not prevent dissection progression and rupture. At present, it is 
difficult to classify and effectively classify patients with acute TBAD. Early in-
tervention also faces the complex clinical environment and the test of a variety 
of aortic anatomy. Early intervention strategies for patients with acute TBAD 
have yet to be refined in a multicenter, prospective, randomized controlled trial.  
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