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Objective: The present study explored the risk factors of postoperative mortality in patients
with acute Stanford type A aortic dissection (AD).

Methods: The study included 149 patients with acute Stanford type A AD who were treated
at the Fourth Hospital of Hebei Medical University, China, from October 2016 to
October 2018. The patients were divided into a death (n = 42) and survival group (n =
107) according to individual prognosis. Univariate analysis of all possible related risk factors
was conducted; multivariate logistic regression analysis of the potential risk factors that
showed statistical differences in the univariate analysis was also performed.

Results: The results of the univariate analysis showed that a body mass index (BMI) >25 kg/
m?, surgery duration, duration of cardiopulmonary bypass, duration of cardiopulmonary
bypass assistance, total transfusion of red blood cells, postoperative APACHE II score,
sequential organ failure assessment (SOFA) score, low cardiac output, acute kidney injury
(AKI), hypoxemia, diffuse intravascular coagulation (DIC), hepatic failure and other related
complications, as well as postoperative stay duration in the intensive care unit (ICU), were
closely correlated with a poor prognosis among patients. Multivariate logistic regression
analysis showed that a BMI >25 kg/m?, SOFA score >8, duration of cardiopulmonary bypass
assistance >70 minutes, postoperative low cardiac output, and postoperative DIC were
independent risk factors for postoperative death in patients with acute Stanford type A AD.
Conclusion: A BMI >25 kg/m?, SOFA score >8, duration of cardiopulmonary bypass
assistance >70 min, postoperative DIC, and postoperative low cardiac output were the
independent risk factors for postoperative death in acute Stanford type A AD.
Intraoperative blood transfusion, postoperative hepatic failure, and AKI, among others,
correlated with an increased risk of death but were not independent risk factors for death.
Keywords: aortic dissection, risk factor, mortality, DIC, SOFA score

Introduction

Acute aortic syndrome is a critical, highly fatal pathological process that occurs within the
aortic wall. The condition includes acute aortic dissection (AAD), intra-aortic hematoma,
and penetrating atherosclerotic ulcer." Acute aortic dissection accounts for 85% to 95% of
acute aortic syndrome cases. The condition has a high mortality rate and even with
emergency surgical treatment, the total mortality is higher than 20%. The Stanford typing
of aortic dissection (AD) is a commonly used clinical typing method in which AD is
divided into Stanford types A and B, based on whether the ascending aorta is involved.
Stanford type A AAD accounts for approximately 2/3 cases and has a high mortality rate.
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Currently, the treatment method for type A AD is thoracotomy
and artificial blood vessel replacement. An analysis of patients
with AD over the past 20 years found that the number of
patients with AAD who were willing to undergo surgery had
risen from 79% in the late 1990s to 90% presently.” The in-
hospital mortality among patients with type A AAD decreased
from 31% to 22% over time, primarily due to a decrease in
surgical mortality, from 25% to 18%.> However, the medical
mortality for type A AAD remains high (57%) and has not
decreased over time. In an International Registry of Acute
Aortic Dissection report, the mean interval from diagnosis to
surgical intervention was 4.3 hours,* with conservative aortic
repair in 59% of patients, more extensive aortic root resection
in 34%, proximal hemispherectomy in 27%, and total arch
replacement in 12%; 92% of patients underwent hypothermic
open surgery with circulatory arrest and a cerebral perfusion
rate of 51%. For these complex procedures, patients are prone
to experiencing circulation, respiration, and individual organ
complications post-surgery. Accordingly, patients with acute
Stanford type A AD are often required to spend the peri-
operative period in the intensive care unit (ICU) following
surgery. Postoperative management may also cause additional
complications that can affect patient prognosis.

With the standardization of emergency resuscitation and
advances in auxiliary examinations, more surgical opportu-
nities and time can be obtained for patients with acute Stanford
A AD. However, many difficulties remain that require atten-
tion, such as a timely and rapid diagnosis, individualized and
precise postoperative management, and a reduction in post-
operative adverse events among patients. The analysis of risk
factors associated with postoperative mortality in patients with
Stanford type A AD may be able to identify the risk factors
associated with mortality, which could assist in early detection
for setting individualized targets and implementing rapid man-
agement of the condition, thereby improving the success rate
of treatment among patients with acute Stanford type A AD.

This study aimed to investigate the risk factors asso-
ciated with postoperative mortality in patients with Stanford
A AD by prospectively observing patients with acute
Stanford A AD treated at the Fourth Hospital of Hebei
Medical University in China from October 2016 to
October 2018 and collecting their clinical data for analysis.

Subjects and Method

Subjects
In the present study, 265 patients with AD who visited the
Fourth Hospital of Hebei Medical University, China, from

October 2016 to October 2018 were initially included, and
149 patients with acute Stanford type A who underwent
surgical treatment were subsequently selected. The inclu-
sion criteria were as follows: (1) patients >18 years old;
(2) patients among whom duration from the onset of the
disease to admission was <336 hours (14 days); (3)
patients with a diagnosis of Stanford A AD confirmed by
imaging; (4) patients that underwent surgery. The exclu-
sion criteria were as follows: (1) patients who undertook
conservative therapy, who did not undergo surgery, or who
died before surgery; (2) patients with severe data deficien-
cies; (3) patients who abandoned treatment due to cost and
other factors.

Data Collection

The preoperative general data, surgery-related data, post-
operative-related data, and other possible relevant risk
factors, as well as the prognosis of the enrolled patients,
were retrospectively collected.

General Pre-Operative Data

General Characteristics of Patients Included in This Study
Name, gender, age, hospitalization identification, height
(cm), weight (kg), body mass index (BMI), family place
of origin, and a contact phone number of family members.

Patient Conditions Concerning Onset Before Admission
The specific time of onset of the disease, symptoms
accompanying the onset of the disease, urinary and fecal
conditions, combined with pregnancy, and others.

History Factors Included

Hypertension, diabetes mellitus, coronary heart disease,
smoking history, and history of disease and surgery (parti-
cularly the history of thoracotomy and history of
dissection).

Patient Diagnosis at Admission Considered the Following
The type of AD, poor tissue and organ perfusion,
complications.

Data Related to Surgery

Data related to surgery included the specific method of
operation, the situation regarding intra-operative explora-
tion, difficulty disengaging the extracorporeal circulation
machine during surgery, the specific cause of intra-
operative death, surgery duration, the duration of cardio-
pulmonary bypass, the assistance duration, the degree of
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intra-operative blood loss, and the degree of intra-
operative blood transfusion.

Postoperative Relevant Data

Relative postoperative data included staying duration in
the ICU, the duration of mechanical ventilation, the dura-
tion of blood purification, post-operative complications,
causes of a second surgery, and post-operative APACHE
IT and SOFA scores.

The Prognosis
In this study, prognosis considered whether they survived
surgery and the cause of postoperative death.

Data Analysis

The SPSS Statistics 21 software package was used to
conduct statistical analysis. Measurement data conform-
ing to normal distribution were expressed as means =+
standard deviations, and the independent sample ¢-test
was used to conduct univariate analysis. Countable data
were expressed based on count value, and the chi-square
test was employed for univariate analysis. Multivariate
logistic regression analysis was also conducted. Missing
data within a 10% range were interpolated with the over-
all average or median value. Variables missing data at
a rate higher than 10% were not included in the multi-
variate analysis. The measurement data were converted
into binary variables according to the cut-off point of the
receiver operating characteristic (ROC) curve analysis.
The variables were screened using forward stepwise

regression; P < 0.05 was considered statistically
significant.

Definition

AKI

AKI is defined by KDIGO guidelines:® Increase in SCr by
>0.3mg/dl (>26.5umol/l) within 48 hours; or Increase in
SCr to >1.5 times baseline, which is known or presumed to
have occurred within the prior 7 days; or Urine volume
<0.5 mL/kg/h for 6 hours.

Cardiac Output
Cardiac output was calculated by the velocity time
integral(VTI) obtained by ultrasound: CO (L/min) = VTI
x ©(D/2)2 x HR.

Results
A total of 265 patients with AD who attended the Fourth
Hospital of Hebei Medical University for treatment from

October 2016 to October 2018 were selected for the pre-
sent study. Among them, 98 patients with Stanford type
B AD, patients who had died prior to surgery, and those
who were not treated with thoracotomy for various reasons
were excluded, alongside 18 cases of chronic AD. A total
of 149 patients with Stanford type A AD were finally
included, 42 of whom died (28.18% mortality).

Analysis of General Characteristics

Before Surgery

A statistical BMI difference (=25) was observed between
the two patient groups (P = 0.002) but there was no
significant difference regarding age (P = 0.304) and gender
(P = 0.734). There were 110 patients with a history of
hypertension, including 33 patients (78.57%) in the death
group and 77 patients (71.96%) in the survival group.
There was no significant statistical difference between
the two groups (P = 0.941). There was no statistical
difference for smoking and drinking history, history of
diabetes mellitus, or history of special diseases between
the two groups. Two patients were pregnant and both
survived following surgery. Four patients had Marfan’s
syndrome, two of whom survived surgery and two who
did not; no significant difference between the two groups
(P = 0.316) was observed in this regard. A comparison of
the specific general characteristics of the two patient
groups is shown in Table 1.

Analysis of Data Related to Surgery

Among the 149 patients included, 44 underwent Bentall
surgery, 24 underwent ascending aortic replacement, 20
underwent Bentall surgery and semi-arc replacement, 94
underwent ascending aorta and aortic arch replacement,
and 12 patients underwent a second operation for the
endovascular exclusion of the thoracic or abdominal
aorta after the initial surgery. There was no significant
difference between the two groups. Four patients under-
went coronary artery bypass grafting during surgery, all of
whom died following the procedure (P < 0.001). The
duration of the cardiopulmonary bypass (P < 0.001) and
of cardiopulmonary bypass assistance (P < 0.001) in the
death group were significantly higher compared with the
survival group. Compared with the death group, the dif-
ference in aortic block duration in the survival group was
statistically significant (P = 0.022). A total of 11 cases had
intra-operative difficulty disengaging from the extracor-
poreal circulation machine (two cases in the survival
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Table | The Comparison of the General Characteristics Before Surgery

2

The General Data Before Surgery Survival Group Death Group x“It P
(n=107) (n=42)
Basic data
Age (Year) 50.75 £ 12.70 53.07+11.49 1.031 0.304
Male (N) 76 31 0.115 0.734
BMI225kg/m? (N) 60 35 0.459 0.002
Past history
Hypertension (N) 77 33 0.006 0.941
Smoking (N) 50 19 0.027 0.870
Drinking (N) 26 15 1.971 0.160
Diabetes mellitus (N) 1 3 0.068 0.068
Cardiovascular disease (N) 10 5 0.027 0.869
Second dissection (N) 3 2 0.621 0.435
Pregnancy (N) 2 0 | 0.514
Hepatitis B (N) 5 2 0.166 0.684
Peptic ulcer (N) 4 1 1 0.565
Marfan’s syndrome (N) 2 2 0.316 0.316
Complication at admission (N) 4 4 1.011 0.315

group and nine in the death group, P < 0.001). The intra-
operative massive infusion of blood products correlated
with poor prognosis. The statistics of the specific intra-
operative relevant factors are shown in Table 2.

The Analysis of the Postoperative

Relevant Data

There was no statistical significance regarding variances in
heart rate, blood pressure, oxygen saturation, oxygenation
index, blood lactic acid, level of electrolytes, and myocar-
dial enzymology between the two groups after the patient
returned to the ward post-surgery. The post-operative
APACHE 1I score in the death group was 21.61 + 7.63,
and the SOFA score was 10.45 + 5.82. The average
APACHE 1II (P < 0.001) and SOFA (P < 0.001) scores in
the death group were higher than those in the survival
group. The ROC curve analysis showed a cut-off point
of 16 for APACHE II; the cut-off point for SOFA score
was 8, and the difference was statistically significant (P <
0.001)P<0.001)(see Figure 1). The postoperative-related
conditions and complications for patients in the present
study are shown in Table 3. The postoperative low cardiac
output, respiratory insufficiency, cerebral dysfunction,
AKI, hepatic failure, catheter-related bloodstream infec-
tion, and other indicators were risk factors for postopera-
tive death. There was a statistical significance in the

staying duration in the ICU between the survival and
death groups (P < 0.001).

Analysis of the Risk Factors for
Postoperative Mortality in Patients with
Acute Stanford Type A AD

The cut-off point was selected using the ROC curve ana-
lysis, and part of the countable data was converted into
binary variables. Then, univariate analysis was conducted
and indicators with a smaller P-value were introduced into
the multivariate analysis. To adjust for the confounding
factors, age and gender were included in the multivariate
analysis, even though the P-value was not significantly
different. The results of the univariate analysis are shown
in Table 4.

The multivariate logistics regression analysis revealed
that a BMI >25 kg/mz, SOFA score >8, intra-operative
cardiopulmonary bypass assistance >70 min, post-
operative DIC, and postoperative low cardiac output
were independent risk factors for postoperative death in

acute Stanford A AD in the present study (Table 5).

Discussion

Acute Stanford type A AD is a fatal disease that has
a catastrophic impact on the life of the patient. The
International AAD Registry reported the mortality rate of
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Table 2 The Comparison of Intra-Operative Relevant Data
Operation-Related Indicator Survival Group Death Group x2It P

(n=107) (n=42)

Duration of surgery (min) 45422 £110.11 597.97 +154.59 5.503 <0.001
Duration of cardiopulmonary bypass (min) 171.60 £ 38.52 281.04 £ 139.73 4.944 <0.001
Duration of aortic block (min) 111.42 £29.12 133.46 £ 56.60 2.375 0.022
Duration of cardiopulmonary bypass assistance 47.85 £ 18.38 112.63 £91.91 4.479 <0.001
(min)
Duration of low flow (min) 2491 4+10.29 21.65+13.03 —1.207 0.231
The minimum nasal temperature (°C) 2520 +3.35 2529 +2.69 0.861 0.094
Urine volume during cardiopulmonary bypass (mL) 413.54 +380.82 637.07 £ 852.32 1.619 0.112
Intra-operative fluid infusion (mL) 1607.88 & 641.30 1701.14 £+ 726.89 0.727 0.469
Intra-operative red blood cell transfusion (Unit) 15.20 £6.59 20.92 £13.84 2.505 0.016
Intra-operative plasma transfusion (mL) 886.92 +549.14 1167.50 &+ 741.99 2.479 0.014
Cryoprecipitate (Unit) 21.18 £7.17 25.12 £12.83 1.834 0.073
Platelet (Unit) 3.10+2.04 3.45+1.46 0.969 0.334
Bentall surgery (N) 34 10 0.920 0.338
Three-branch bypass of the aorta over the arch (N) 12 8 1.592 0.207
Full arch replacement (N) 66 28 0.322 0.571
Coronary bypass grafting (N) 0 4 0.006 0.006
Second operation (N) 15 7 0.168 0.682
Intra-operative difficulty in disengaging the 2 9 14.136 <0.001
extracorporeal
Coronary artery involvement (N) 10 5 0.027 0.869

patients undergoing surgery as being very high (32.5%).°

Although perioperative and surgical treatment has
improved, the in-hospital mortality after surgery remains
between 15% and 30%.” Early detection of the risk factors
related to postoperative death can help improve treatment
measures and reduce the risk of treatment for patients,
thereby reducing the postoperative mortality among
patients with acute Stanford type A AD.

Currently, the results of the analysis of risk factors for
postoperative death in patients with AD can vary signifi-
cantly. Furthermore, there is a lack of multicenter studies
that include large samples. Goda et al® posit that in uni-
variate analysis, the significant preoperative risk factors
for in-hospital mortality include cardiopulmonary resusci-
tation, coagulation dysfunction, renal insufficiency, ele-
aminotransferase levels, myocardial

vated aspartate

ischemia, and lower-limb ischemia. The risk factors
related to surgery include the duration of cardiopulmonary
bypass, the duration of the aortic block, and the need for
substantial blood transfusion. In the multivariate analysis,
the independent preoperative risk factors were cardiopul-
monary resuscitation, renal insufficiency, and lower-limb
ischemia. In the present study, a comparative analysis was
conducted regarding general conditions on admission and
patient history, intra-operative-related influencing factors,
postoperative complications, and postoperative testing
indicators. The results of the univariate analysis indicated
differences in many indicators between the death and
survival groups.

A BMI >25 kg/m? was an independent risk factor for
death, which was consistent with the results of a recent
s‘rudy.9 Mechanical ventilation under sedation and
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Figure | The ROC curve.
analgesia was generally required for patients after AD
surgery. For all patients included in the present study,

mechanical ventilation was performed after surgery. The

higher BMI, which mean the thicker chest wall, caused

Table 3 The Comparison of Post-Operative Relevant Data

lower thoracic compliance, and greater resistance to over-
come during the breathing exercise. Furthermore, with an
increase in oxygen demand, severe hypoxemia will
develop. Meanwhile, overweight patients will be more
likely to have poor wound healing and develop infections
after surgery due to excessive subcutaneous fat, poor skin
elasticity, and long thoracotomy wounds.

Cardiac surgery requires cardiopulmonary bypass support
technology. In the case of cardiopulmonary bypass, even if the
operation is successful, there will still be risks such as injury to
the central nervous and other organs, eg, the kidneys, liver, and
intestines.® In the present study, surgery duration, duration of
the cardiopulmonary bypass, duration of the aortic block, and
duration of the cardiopulmonary bypass assistance in the death
group were longer than those in the survival group.

Surgery conducted for the Stanford type A AD has
a long duration and inflicts significant trauma, and the
advanced management of postoperative patients is particu-
larly important. In the 149 cases enrolled in the present
study, postoperative low cardiac output, respiratory insuf-
ficiency, cerebral dysfunction, AKI, catheter-related blood-
stream infection, and hepatic failure affected the mortality
of patients; among these factors, low cardiac output and
DIC were independent risk factors for death.

Post-Operative Relevant Data Survival Group Death Group x2It P
(n=107) (n=42)

APACHE Il 15.78 £ 4.81 21.61 £7.63 9.699 <0.001
SOFA 5.62+2.82 10.45 £ 5.82 5.135 <0.001
Second thoracotomy (N) 11 2 0.565 0.452
Second intubation (N) 7 8 3.920 0.048
Post-operative delirium (N) 10 2 0.349 0.555
Post-operative cerebral dysfunction (N) 2 9 14.136 <0.001
Post-operative atrial fibrillation (N) 17 10 1.276 0.259
Post-operative pleural effusion (N) 22 9 0.014 0.907
Post-operative low cardiac output (N) 13 21 24.535 <0.001
Post-operative hypoxia (N) 36 24 6.924 0.009
Post-operative AKI (N) 24 25 18.803 <0.001
Post-operative ARDS (N) 3 2 0.357 0.50
Post-operative hepatic dysfunction (N) 8 3.092 0.079
Post-operative hepatic failure (N) 0 7 15.175 <0.001
Post-operative DIC (N) 2 10 16.756 <0.001
Gastrointestinal hemorrhage (N) 4 5 2.251 0.134
Post-operative septic shock(N) 11 11 6.067 0.014
Catheter-related bloodstream infection (N) 2 7 9.175 0.002
Duration of mechanical ventilation (Day) 6.34 £ 6.06 7.38 £ 7.00 0.896 0.371
Duration of blood purification (Day) 10.66 +7.31 11.77+9.73 0.419 0.677
Staying duration in ICU (Day) 5.397+£7.44 12.60 £9.34 3.621 <0.001
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Table 4 The Univariate Analysis of the Risk Factors
Influencing Factors Survival Group Death Group x2It P
(n=107) (n=42)
BMI225kg/m? (N) 60 35 0.459 0.002
APACHE I[1>16(N) 46 32 13.327 <0.001
SOFA>8(N) 28 11 43.962 <0.001
Intra-operative duration of cardiopulmonary bypass 11 24 38.755 <0.001
assistance>70min (N)
Intra-operative difficulty in disengaging the extracorporeal 2 9 14.136 <0.001
circulation machine (N)
Intra-operative plasma transfusion>1175mL (N) 22 19 9.209 0.002
Post-operative cerebral dysfunction (N) 2 9 14.136 <0.001
Post-operative low cardiac output (N) 13 21 24.535 <0.001
Post-operative hypoxia (N) 36 24 6.924 0.009
Post-operative DIC (N) 2 10 16.756 <0.001
Catheter-related bloodstream infection (N) 2 7 9.175 0.002
Post-operative AKI (N) 24 25 18.803 <0.001
Staying duration in ICU (Day) 5.397+7.44 12.60 +9.34 3.621 <0.001
Table 5 Multivariate Logistic Regression Analysis
Risk Factor B P OR 95%CI
BMI > 25kg/m? 2.018 0.020 7.520 1.367 — 41.358
Intra-operative duration of cardiopulmonary bypass assistance>70min 1.754 0.012 5.779 1.459 —22.889
SOFA>8 2.549 <0.001 12.795 3.610 — 45.350
Post-operative low cardiac output 1.604 0.014 4.972 1.379 — 17.934
Post-operative DIC 2.301 0.021 9.989 1.419 —70.326

Various unfavorable factors in Stanford A AD impact the
lungs, which can easily cause postoperative hypoxemia.
When this happens, tissue cell hypoxia can easily increase
the risk of ventilator-related lung injury. In the present study,
although hypoxemia was not an independent risk factor
affecting the prognosis of patients, its incidence reached
40%, and the difference between the survival group and the
death group was statistically significant (P = 0.009). Liu

etal'®

showed that a time >72 h from the onset of symptoms
to the start of surgery, preoperative PaO,/FiO, < 300, and
a duration of hypothermic circulatory arrest >25 min closely
correlated with the occurrence of postoperative hypoxemia.
This may be due to the formation of an aortic pseudocavity in
the early stage of the disease. Furthermore, a large number of

active components in the blood were activated, which may

have induced systemic inflammatory response syndrome and
coagulation system diseases, which will lead to further con-
tinuous multiple organ injury. These results suggest that early
surgery may improve and stabilize hemodynamics and effec-
tively prevent the occurrence of postoperative hypoxemia.
For Stanford type A AD, patients will undergo
a cardiopulmonary bypass and significant blood transfu-
sion; as such, the tissue will be fragile, increasing the risk
of severe complications such as cardiac dysfunction, tissue
edema, and decreased myocardial contractility. It seems
desirable for these patients to receive extracorporeal mem-
brane oxygenation (ECMO) to reduce mortality after
surgery.'! However, a meta-analysis found that the use
rate of ECMO after thoracic aortic disease repair was as
high as 12%, and the use of ECMO correlated with 65% of
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hospitalization mortality.'? Ibrahim et al also suggest that
ECMO support in AAD correlates with extremely high
mortality rates. In the present study, two patients who
received ECMO treatment died. As such, the use of
ECMO after surgery requires further research.

For post-operative patients with Stanford type A AD,
hepatic failure accounts for only 4% of gastrointestinal
complications but the mortality can be as high as 70%."
In the present study, seven patients with postoperative
hepatic failure had a mortality of 100%. However, post-
operative hepatic function often has a poor prognosis, and
there is currently no satisfactory alternative treatment for
hepatic insufficiency. Thus, the protection of hepatic func-
tioning is particularly important.

The dominant DIC in coagulation dysfunction after sur-
gery can cause hemorrhage, microcirculation disorder,
microvascular embolism, and microvascular hemolytic dis-
ease, resulting in refractory shock, respiratory failure,
impaired consciousness, kidney injury, and, ultimately, mul-
tiple organ dysfunction. The incidence of post-operative DIC
was 8%, while the mortality rate reached 75%.

The present study also found that postoperative
APACHE 1I scores and the SOFA score in the death
group were significantly higher than those in the survival
group. The postoperative SOFA score emphasizes the
early and dynamic monitoring of indicators including the
assessment of breathing, blood, liver, cardiovascular, cen-
tral nervous, and renal systems. Among these, multivariate
regression analysis revealed that a post-operative SOFA
score >8 was an independent risk factor for death.

In addition, a recent meta-analysis showed that Elevated
NT-proBNP levels on admission are associated with an
increased risk of short-term mortality in AAD.'* Cardiac
troponin elevation at the time of admission for AAD has
also been shown associated with an increased risk of in-
hospital mortality.'> It can be seen that the cardiac biomar-
kers have potential for predictive value for the prognosis of
patients with AAD. As this study was prospective, the study
design failed to take this into account, which needs to be
further explored in future studies.

According to existing studies and the results of the
present study, AD is a life-threatening and critical illness.
Early detection and diagnosis, and early surgical treatment
based on the clinical manifestations of the patient to
develop an individualized postoperative management
plan can potentially improve the success rate of therapy
and reduce the occurrence of postoperative complications.
The SOFA score can assess the evaluation and prognosis

of various organs, thereby improving the cure rate of
surgery performed for AD.

There were some limitations to the present study. First,
it represents a single-center retrospective study with small
sample size. A specific type of patients who had under-
gone thoracotomy was selected, which increased the
homogeneity of the study population. Currently, there is
a lack of large-sample multi-center studies in China to
determine the independent risk factors for death in patients
with AD; a larger focus on such studies can help to support
and guide early clinical intervention to improve the cure
rate among patients.

Conclusion

A BMI >25 kg/m?, a SOFA score >8, an intra-operative
cardiopulmonary bypass assistance duration >70 min,
post-operative DIC, and postoperative low cardiac output
were independent risk factors for postoperative death in
acute Stanford type A AD patients. Intra-operative blood
transfusion, postoperative hepatic failure, AKI, and other
factors correlated with the increased risk of death but were
not independent risk factors for death.

Ethics Approval and Consent to
Participate

This study was conducted with approval from the Ethics
Committee of The Fourth Hospital of Hebei Medical
University. This study was conducted in accordance with
the declaration of Helsinki. Written informed consent was
obtained from all participants.

Disclosure
The authors report no conflicts of interest in this work.
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