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Background Acute type A aortic dissection (AAAD) is a disease with high mortality, for which total aortic arch
replacement (TAAR) combined with stent elephant implantation (SETI) is a reliable surgical treatment; however, it
is associated with a high incidence of postoperative stroke. This retrospective study aimed to find preoperative and
postoperative risk factors for postoperative stroke in patients with TAAR combined with SETI, and to provide predic-
tive models and single-factor threshold suggestions.

Methods From October 2019 to March 2021, 229 AAAD patients who underwent TAAR and SETI were selected.
Patients were divided into stroke group (n = 23) and non-stroke group (n = 206), and preoperative/intraoperative fac-
tors were evaluated by independent-samples T-test/ Mann-Whitney U test/Chi-Square test and odds ratio (OR) anal-
ysis. The Logistic regression equation and decision tree were used to construct the prediction model of the
probability of postoperative stroke. Bayesian-learning model and 2-order derivation were used to calculate the inflec-
tion points of the continuous variables.

Findings Platelet count (PLT), International normalised ratio (INR) value, presence of diabetic history, and cardio-
pulmonary bypass (CPB) time were independent predictors of postoperative stroke (P-value < 0.05), and the above
four factors were used to construct the Logistic regression equation. As for the decision-tree model, a radical model
with higher accuracy in stroke predicting was chosen. Three inflection points for the effect of continuous variables
(PLT count = 60 £ 10^9/L; INR value = 1.82; CPB time = 300 min) on postoperative stroke were found by 2-order
derivation.

Interpretation PLT count, INR value, presence of diabetic history, and CPB time were significant preoperative and
intraoperative risk factors for postoperative stroke, and the identification and modeling of these factors can help us
to take more active brain protection measures in high-risk patients.
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Introduction
Acute type A aortic dissection (AAAD) is an emergency
disease with high mortality (16−19% surgery mortality
and 25% in-hospital mortality),1−3 with the natural
course of AAAD, its mortality will increase over time
(1% per hour).4

For patients with extensive dissection of ascending
aorta, aortic arch, and descending aorta, there is a possi-
bility of the false lumen residual after traditional artifi-
cial vascular replacement. It is estimated that in only
10% of patients with acute type A dissection of the aorta,
their false lumen can be completely eliminated.5 Total
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Research in context

Evidence before this study

Acute type A aortic dissection (AAAD) is a disease with
high mortality, and total aortic arch replacement (TAAR)
combined with stent elephant implantation (SETI) is a
reliable surgical treatment; however, it is associated
with a high incidence of postoperative stroke. We iden-
tified a review of postoperative stroke in patients with
TAAR combined with SETI following a PubMed search
between 1982 and 10/19/2021, by using a combination
of search terms for acute type A aortic dissection, post-
operative stroke, total aortic arch replacement, stent
elephant implantation. The authors reported that
patients with TAAR with SETI had a high incidence of
postoperative stroke (10−12%). There are few system-
atic studies on postoperative stroke in patients with
TAAR combined with SETI.

Added value of this study

Our study identified 4 independent predictors of post-
operative stroke in patients with TAAR combined with
SETI surgery for AAAD, including platelet count (PLT),
international normalised ratio (INR) value, cardiopulmo-
nary bypass (CPB) time, and the presence of diabetic
history. To provide more quantitative data for clinical
reference, we built prediction models and calculated
the thresholds of the above predictors. These results
were compared with other previous AAAD studies and
cardiac surgery studies, which confirmed the reliability
and clinical value of our results.

Implications of all the available evidence

The developed predictions model could help to quickly
identify and make decisions about the risk of postopera-
tive stroke during TAAR combined with SETI surgery for
AAAD, thus providing patients with more active moni-
toring and brain protection measures.
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aortic arch replacement (TAAR) combined with stent
elephant trunk implantation (SETI) is a reliable surgical
method to solve the problem of secondary surgery for
residual false lumen.6

The incidence of perioperative stroke in cardiac sur-
gery is about 1% to 4%,7 but for AAAD, the incidence is
10% to 12% in patients who underwent TAAR and
SETI.8,9 There lacks systematic study on risk factors of
postoperative stroke in TAAR and SETI, but from other
surgical studies, we can analogise some preoperative
and intraoperative factors, such as disorders of coagula-
tion system,10 diabetic history,11 and intraoperative
blood transfusion12 that may cause or aggravate brain
injury.

Our study aimed to identify risk factors of AAAD
treated by TAAR and SETI and to establish an effective
predictive model and risk threshold, which can help us
to make more active brain-protection interventions for
patients at risk of postoperative stroke.
Methods

Ethical statement
This study was approved by the Ethics Committee of
Zhongshan Hospital, Fudan University, and was con-
ducted after written, informed consent of patients. All
retrospective data included in this study did not disclose
the personal privacy information of patients. (Ethical
approval number: B2021-237)
Study subjects
From October 2019 to March 2021, 229 subjects were
selected from AAAD patients who underwent TAAR
and SETI surgery at the Cardiac Surgery Center of
Zhongshan Hospital.

The diagnostic criteria for AAAD were the presence
of intimal flap and double-lumen sign from thoracic
and abdominal computed tomographic angiography
(CTA), and the range of the dissected aorta met the
Stanford classification criteria for type A, moreover, the
time-span between the patient's acute onset and hospi-
tal admission was less than 2 weeks. All patients with
AAAD who met the surgical indications were treated
with active and timely surgical intervention in our cen-
ter, and the indication of TAAR and SETI was the exten-
sive dissection of ascending aorta, aortic arch (all
patients had arch dissection involvement, and their
bilateral carotid arteries remained unobstructed and
radiographically indicated no significant interruption of
blood flow), and descending aorta. Postoperative stroke
was defined as a sudden, vasogenic loss of local or total
cerebral nerve function during or after surgery, includ-
ing both ischemic and hemorrhagic strokes.

The diagnostic criteria for stroke were that the
patients appeared persistent unconscious state (more
than 6 h) or other neurological symptoms/signs (eg, sei-
zure, aphasia, hemiplegic, sensory dysfunction, mem-
ory impairment) after surgery, after excluding
anesthesia factors, head computed tomography (CT)
plain scan and head CT perfusion imaging (CTP) would
be implemented to diagnose stroke. Diagnosed strokes
were classified, with ischemic stroke defined as diffuse
brain hypoxia or area-specific cerebral perfusion
impairment, and hemorrhagic stroke as intracranial,
subarachnoid, or subdural hemorrhage. Then CTA
examination of the aortic arch and intracranial artery
was performed to provide radiological information for
decision-making of the next treatment.

To reduce bias factors, we selected the following
exclusion criteria in this study: pregnancy, cancer
comorbidities, organic mental disorders, preoperative
stroke, and history of psychotropic or hallucinogenic
www.thelancet.com Vol 47 Month May, 2022
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drug use. In this study, 23 patients occurred postopera-
tive stroke, with an incidence of 10.04% (23/229),
including 19 patients with ischemic stroke (8.29%(19/
229)) and 4 patients with hemorrhagic stroke (1.74%
(4/229)).
Operative technique and brain-protection technique
All patients with AAAD who were treated by TAAR and
SETI underwent midline sternotomy and routine car-
diopulmonary bypass (CPB) with femoral artery, right
axillary artery, and right atrial appendage cannulation.
The surgical procedures were as follows: 1. Resection of
the dissected aorta (The resection extent of the three
branches of the arch was aimed at "eliminating the
artery involved in the dissection". Preoperative CTA was
used to determine the involvement extent of the dissec-
tion of the three branches, and intraoperative esoph-
ageal ultrasound was used to determine whether the
three branches' dissection extent was consistent with
the preoperative CTA.); 2. Stent elephant trunk (Micro-
Port Medical Company, Shanghai, China) was
implanted into the descending aorta (The proximal end
of the stent elephant trunk landed between the opening
of the left common carotid artery and the opening of the
left subclavian artery at the original anatomical posi-
tion.), and deep hypothermic circulatory arrest (DHCA)
technique was used in this step; 3. Anastomosis of the
left common carotid artery was used to provide left cere-
bral perfusion, followed by anastomosis of the left sub-
clavian artery. 4. Different options for proximal
anastomosis were based on different cases of aortic root
dissection, in our center, Bentall (13.5%, 31/229), David
I (10.5%, 24/229), and sandwich13 (76.0%, 174/229)
methods were used to complete the proximal anastomo-
sis. Additional coronary artery bypass grafting (CABG)
was performed in patients with severe coronary hypo-
perfusion (6.1%, 14/229); 5. Due to the presence of the
right axillary artery cannulation, the innominate artery
was anastomosed at the later step of the operation after
the recovery of circulation.

When the circulatory arrest is in progress, the strat-
egy of our center is to perform unilateral selective cere-
bral perfusion through the right axillary artery for brain
protection (with perfusion rate 10 ml/kg/min, nasopha-
ryngeal temperature 22.3§ 0.08 °C), and when patients
had cerebral hypoxia, additional cannulation to the left
common carotid artery was used to improve the perfu-
sion. In terms of monitoring, transcutaneous cerebral
oximetry monitoring and transesophageal echocardiog-
raphy were used in all cases. When the lowest relative
regional cerebral oxygen saturation to base�line
(DrSO2min) is lower than 80%, additional brain protec-
tion measures are taken, including intraoperative
increased cerebral perfusion pressure, infusion of 50%
hematocrit blood products, and lower brain temperature
(monitored by nasopharyngeal temperature).14
www.thelancet.com Vol 47 Month May, 2022
Study parameters and statistical analysis method

Preoperative and intraoperative conditions. According
to the occurrence of postoperative stroke, we divided
patients into stroke group (n = 23) and non-stroke group
(n = 206), in addition, considering variable types and
their ensemble distribution, we used independent-
samples T-test, Mann-Whitney U test, and Chi-
Square test to statistically analyze the preoperative
and intraoperative conditions of patients in this
study (Normality and equality of variance of preoper-
ative and intraoperative conditions were shown in
Table S1). P values less than 0.05 were considered
statistically significant. This statistical analysis part
was performed by SPSS software (Version 23.0, IBM
Corp., Armonk, NY, USA).
Independent predictors and logistic regression equa-
tion. Odds ratio (OR) analysis was performed for these
preoperative and intraoperative factors, in which a factor
was defined as an independent predictor of postopera-
tive stroke when the significance of either univariate-
unadjusted OR analysis or multivariate-adjusted OR
analysis was less than 0.05 (Odds ratios of preoperative
and intraoperative factors were shown in Table S2).
Among them, we adjusted the data span of PLT and
CPB time (PLT_N= Platelet count/100; CPB_N= Car-
diopulmonary bypass time/60), because these two fac-
tors would not have a significant impact on
postoperative stroke under a span of 1 unit quantity,
and this adjustment would not affect the statistical sig-
nificance of OR analysis. These independent predictors
were then used to construct a Logistic regression model
(Enter method) for postoperative stroke. This statistical
analysis part was performed by SPSS software (Version
23.0, IBM Corp., Armonk, NY, USA).
Decision-tree model. MATLAB software was used to
conduct decision-tree modeling for 229 patients in the
study. The modeling principle was to randomly select
120 samples for the training of prediction-model con-
struction and used the remaining 109 samples for vali-
dating to optimize the decision-tree model. The 50/50
split for training and testing was different from normal
(70/30), which was aimed to show that this method
applied to relatively small-sample learning problems,
and it will achieve better performance when more train-
ing cases are provided, and as for the prediction effi-
ciency of 50/50 split and 70/30 split testing, we
constructed and validated the predictive efficiency of the
two methods, with each method repeated 100 times,
and there was no statistical difference in the prediction
efficiency between the two construction methods
(Figure S1). In the building of the model, we designed
conservative prediction models and radical prediction
3
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models, and the programming language of construction
was shown in Supplementary material - Method S1.

There was no difference between conservative mod-
els and radical models before the generation of the deci-
sion tree, but the evaluation criterion of the conservative
model for the decision-tree was that the model with a
low false-positive rate was evaluated as a high-quality
model, and the evaluation criterion of the radical model
was a low false-negative rate in the stroke group.

Moreover, we conducted 100 times random sam-
pling repetitions for the 120-samples-training-sets and
109-samples-validation-sets and the random generation
of decision-trees. The above steps were to obtain the
ensemble distribution of prediction efficiency, which
was used to prove that there were no dramatic efficiency
fluctuations due to the randomness of the training-set
generation and the decision-tree generation.

This statistical analysis part was performed by MAT-
LAB software (Version R2020b, Mathworks Corp.,
Natick, MA, USA).
Bayesian-learning model and threshold inflection point. Tag-

gedPWe used the Bayesian Learning model and Gaussian dis-
tribution to calculate the relationship between continuous
variables (PLT, INR, and CPB time) and the probability of
postoperative stroke. The derivation process was detailly
described in Supplementary material - Method S2.1.

In addition, we obtained the inflection point of the
continuous variables by using the 2-order derivative
method. The 2-order derivative method was detailly
described in Supplementary material - Method S2.2.
Moreover, we used Youden's statistical method (SPSS)
to verify the threshold results, and the results were
shown in Table S3.

This statistical analysis part was performed by MAT-
LAB software (Version R2020b, Mathworks Corp.,
Natick, MA, USA).
Prognosis after postoperative stroke. Patients were
grouped in the same way as in 2.4.1., after that, mechan-
ical ventilation duration, ICU duration, and in-hospital
duration were analysed by Mann-Whitney U test, mean-
while, in-hospital mortality was analysed by Fisher's
exact test (Normality of postoperative conditions were
shown in Table S4). P values less than 0.05 were consid-
ered statistically significant. This statistical analysis part
was performed by SPSS software (Version 23.0, IBM
Corp., Armonk, NY, USA).
Role of the funding source
The funder of this study had no role in study design,
data collection, data analysis, data interpretation, deci-
sion to publish, or writing of the manuscript. All
authors had full access to the data of this study and
agreed with the decision to submit for publication.
Results

Differences in preoperative and intraoperative
conditions between the stroke and non-stroke groups
As shown in Table 1, the analysis results of the
stroke group and the non-stroke group indicated that
there were statistical differences between the two
groups in platelet count (PLT), serum albumin level,
serum creatinine level, alanine aminotransferase
(ALT) level, aspartate aminotransferase (AST) level,
INR value, presence of diabetic history and length of
CPB time.
Independent predictors of postoperative stroke
PLT, CPB time, the presence of diabetic history, and
INR value were all statistically significant in unadjusted
OR analysis and adjusted OR analysis, and the signifi-
cance test results and OR values were shown in Table 2.
Based on the above results, these four factors were inde-
pendent predictors of postoperative stroke. After adjust-
ing the span of PLT and CPB, we constructed the
following Logistic regression equation.

y ¼ 1

1þ e2:159�PLT_N�2:136�INR�2:191�DM�1:338�CPB_Nþ6:320

In this Logistic regression model, y represents the
probability of postoperative stroke for the determined
value of PLT, CPB, INR, and the presence of diabetic
history (0 or 1). The tests of the partial regression coeffi-
cients suggested that no factors in this equation should
be removed.
The radical postoperative-stroke predictive model
Firstly, we analysed the prediction efficiency of con-
servative models and radical prediction models in
the validation set. As in Figure 1A, in terms of
ensemble prediction accuracy, conservative models
(93.88 § 0.26%) were higher than radical models
(90.88 § 0.37%), with a P value less than 0.001,
which was statistically significant. However, for
stroke-patients prediction accuracy, as shown in
Figure 1B, radical models (93.90 § 0.30%) were
higher than conservative models (92.85 § 0.39%),
with a P value less than 0.001. Since postoperative
stroke was a life-threatening cerebrovascular event,
we tended to choose a radical model with higher
accuracy in stroke prediction.

Figure 1C was representative of a radical model in
which the false-positive rate was 3/99 and the false-neg-
ative rate was 1/10.
www.thelancet.com Vol 47 Month May, 2022



Patients’ characteristics Total Stroke (n = 23)a No Stroke (n = 206)a P-Valueb

Preoperative Condition

Age (year) 61 (49−67) 52.75 § 0.84 0.052

Gender (male/%) 87 (20/23) 76.2 (157/206) 0.243

Hemoglobin concentration (g/L) 123.22 § 3.96 130.37 § 1.17 0.057

Platelet count (10^9/L) 132.83 § 9.82 172 (135−220) 0.001***

Total bilirubin (mmol/L) 15.5(11.6−24.9) 15.9(11.8−22.2) 0.526

Albumin (g/L) 36.48 § 1.05 39 (37−43) 0.007**

Alanine aminotransferase (U/L) 38 (27−67) 26 (16−42) 0.006**

Aspartate aminotransferase (U/L) 37 (26−57) 24 (18−37) 0.002**

eGFR (ml/min/1.73m^2) 61.00 § 10.72 81 (64−98) 0.092

Serum creatinine (mmol/L) 108 (78−157) 80 (65−101) 0.002**

INR-international normalised ratio 1.21(1.10−1.86) 1.10(1.05−1.17) 0.002**

Diabetic history (n/%) 13 (3/23) 2.9 (6/206) 0.050*

Stroke history (n/%) 0 (0/23) 2.4 (5/206) 1.000

Cardiac surgery history (n/%) 4.3 (1/23) 4.4 (9/206) 1.000

Left Ventricular Ejection Fraction (%) 62.74 § 0.81 64 (62−67) 0.275

Intraoperative Condition

Cardiopulmonary bypass time (min) 222 (201−308) 172 (151−194) 0.001***

Aortic cross-clamp time (min) 114.24 § 8.88 102 (81−122) 0.248

Deep Hypothermic Circulatory Arrest (min) 19 (16−23) 19 (17−22) 0.704

Unilateral cerebral perfusion time (min) 27.48 § 1.66 27 (20−32) 0.752

Minimum nasopharyngeal temperature (°C) 22.54 § 0.20 22.2 (21.8−23.0) 0.533

50% Hematocrit blood products using (U) 6 (4−8) 4 (2−8) 0.097

Plasma infusion (ml) 800 (600−1000) 600 (400−1000) 0.072

Table 1: Characteristics of preoperative and intraoperative conditions.
a Depending on the normality, characteristics of preoperative and intraoperative conditions for the total stroke and non-stroke groups were presented by

Mean § SE orMedian (IQR).
b In the significance analysis of the statistical differences between the two groups, * means P value less than 0.05 but greater than 0.01, ** means P value

less than 0.01 but greater than 0.001, and *** means P value less than 0.001. (Gender factor was analysed by Pearson Chi-Square. Diabetic history and stroke

history were analysed by Fisher's exact test. Cardiac surgery history was analysed by continuity correction. Other factors were analysed by independent-samples

T-test and Mann-Whitney U test.).

Odds Ratio

Significance of unadjusted OR unadjusted OR Significance of adjusted OR adjusted OR

PLT_Na 0.002** 0.228 0.002** 0.115

CPB_Na 0.001*** 2.739 0.001*** 3.811

DMH 0.031* 5.000 0.014* 8.947

INR 0.001*** 11.095 0.005** 8.462

Table 2: The odds ratio of independent predictors.
a PLT_N= Platelet count/100; CPB_N= Cardiopulmonary bypass time/60. The reason for this adjustment was that the PLT and CPB parameters did not

have a significant effect on stroke over the short span (like 1 count for PLT or 1 min for CPB).PLT - Platelet count; CPB - Cardiopulmonary bypass time; DMH -

diabetic history; INR - international normalised ratio.
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The threshold inflection point of postoperative stroke
For PLT, the probability of stroke was

y ¼ expð�6:3359�10�5x2þ0:0073xþ0:3987Þ
6:9534þ expð�6:3359�10�5x2þ0:0073xþ0:3987Þ; for INR,

the probability of stroke was

y ¼ expð8:2852x2�17:9942xþ9:5946Þ
21:4547þ expð8:2852x2�17:9942xþ9:5946Þ; for CPB

time, the probability of stroke was

y ¼ expð1:7691�10�4x2�0:0556xþ4:0333Þ
19:9755þ expð1:7691�10�4x2�0:0556xþ4:0333Þ. The distribu-

tion images of the above functions were shown in
Figure 2A, C, and E.
www.thelancet.com Vol 47 Month May, 2022
By using 2-order derivative, as shown in Figure 2B,
D, and F, the inflection point of PLT value was 60, that
is to say, when PLT was less than 60, as a protective fac-
tor, the probability of postoperative stroke was relatively
high, and when PLT was greater than 60, the probabil-
ity of stroke decreased rapidly. For relative risk factors,
when INR was less than 1.82 or CPB time was less than
300, the risk of stroke was lower, and when INR was
greater than 1.82 or CPB time was greater than 300, the
incidence of stroke increased rapidly.
5



Figure 1. Conservative and radical prediction models of total stroke.
(A) As for total-patients prediction accuracy, conservative models (93.88 § 0.26%) were higher than radical models

(90.88 § 0.37%), with a P value less than 0.001; (B) As for stroke-patients prediction accuracy, radical models (93.90 § 0.30%) were
higher than conservative models (92.85 § 0.39%), with a P value less than 0.001; (C) In this model, 0 suggested that postoperative
stroke would not occur while 1 suggested that postoperative stroke would occur.
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Differences in postoperative prognosis between the
stroke and non-stroke groups
As shown in Table 3, the analysis results of the stroke
group and the non-stroke group indicated that there
were statistical differences between the two groups in
mechanical ventilation duration, ICU duration, and in-
hospital duration. Although there was no statistically
significant difference in-hospital mortality between the
two groups, the high in-hospital mortality in the stroke
group deserved our attention. These results suggested
that patients with postoperative stroke had a relatively
poor prognosis.
Discussion
AAAD is a life-threatening cardiovascular emergency,
and surgical treatment of dissected aorta has always
been a top priority; however, the mortality and incidence
of adverse circulatory events in emergency surgery in
AAAD are relatively high, and how to improve the exist-
ing treatment strategy is an urgent issue. TAAR com-
bined with SETI is an effective surgery mode for
extensive AAAD, and it is a solution to the problem of
secondary surgery for residual false lumen.

Although TAAR combined with SETI has obvious
advantages, current studies find that compared with
other surgical procedures, the incidence of postopera-
tive stroke of TAAR combined with SETI is relatively
high. A large number of studies have shown that the
occurrence of postoperative stroke has a significant
adverse impact on the short-term and long-term
prognosis of patients, including the length of in-hospital
duration, survival time, and life quality after
discharge.15,16 To avoid postoperative stroke, the diag-
nostic tests and treatment measures mainly include
cerebral CTA, cerebral computed tomographic perfu-
sion imaging (CTP), deep hypothermia, transcutaneous
cerebral oximetry monitoring, unilateral or bilateral
selective cerebral perfusion, etc., but considering the
consumption of time and medical burden, not all the
measures can be applied. If patients at high risk of post-
operative stroke can be effectively identified, we can
take a more active brain protection strategy to make
patients benefit from it.

The objective of this study is to find the risk factors
leading to postoperative stroke by analyzing the preoper-
ative and intraoperative factors and to establish a mathe-
matical model of postoperative stroke. In our study, PLT
count (P-value = 0.002), INR value (P-value = 0.005),
the presence of diabetic history (P-value = 0.014), and
the length of CPB time (P-value < 0.001) were the four
key independent predictors.

The relationship between PLT and stroke has been
verified in previous basic and clinical studies,17,18 and in
our study, we found that PLT was a protective factor for
postoperative stroke. However, because of the formation
of false lumen and exposure of the aortic middle layer,
PLT will be consumed,19 in addition, due to the activa-
tion of inflammation in the circulatory system after aor-
tic dissection,20 the vascular integrity is damaged,
which increases the consumption of PLT. Similarly,
INR value, another indicator of the coagulation system,
www.thelancet.com Vol 47 Month May, 2022



Figure 2. The threshold inflection point of postoperative stroke.
(A) Functional relationship between Platelet count and probability of postoperative stroke; (B) 2-order derivative of the function in A; (C) Functional relationship between INR and proba-

bility of postoperative stroke; (D) 2-order derivative of the function in C; (E) Functional relationship between cardiopulmonary bypass time and probability of postoperative stroke; (F) 2-order
derivative of the function in E.
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Total Stroke (n = 23)a No Stroke (n = 206)a P Valueb

Postoperative Condition

Mechanical ventilation duration (days) 10 (5−26) 2 (2−3) 0.001***

ICU duration (days) 13 (7−31) 4 (3−6) 0.002**

In-hospital duration (days) 17 (8−39) 12 (10−16) 0.033*

In-hospital Mortality (%) 7.69% (2/23) 1.94% (4/206) 0.113

Table 3: Characteristics of postoperative conditions.
a Characteristics of postoperative conditions for the postoperative stroke and non-stroke groups were presented byMean § SE orMedian (IQR).
b In the significance analysis of the statistical differences between the two groups, * means P value less than 0.05 but greater than 0.01, ** means P value

less than 0.01 but greater than 0.001, and *** means P value less than 0.001.

Articles

8

is closely related to stroke in previous studies.21 The out-
liers of INR value and PLT count suggest that the occur-
rence of postoperative stroke can be reasonably
explained by the disorder of the coagulation system.
Based on the above description, we believed that preop-
erative platelet transfusion could be beneficial to
patients with preoperative PLT count below a threshold
(60 £ 10^9/L).

Moreover, we found that if there was a previous dia-
betic history, there could be a higher risk of postopera-
tive stroke. The circulatory system of diabetic patients is
in a pathological state, and the comorbidities of diabetes
are involved in the occurrence and development of a
variety of vascular diseases, including stroke.22 In
AAAD, patients are in a state of acute hemodynamic
disorder, and the fragile-diabetic vascular system is
more vulnerable. In our center, the blood glucose con-
trol of patients with diabetic history was determined by
glycosylated hemoglobin (HbAlc) level, and almost all
patients were able to meet glycemic control criteria with
the HbAIc level of 4% to 7%, except for 1 patient in the
stroke group who had the HbAIc level of 8.4%. The
above description supported that comorbidities of diabe-
tes were predictors of postoperative stroke.

As for CPB time, the study of Yi Shi et al. suggested
that the length of CPB time (>200 min) was a risk fac-
tor for stroke,23 and the clinical study of Antonio Sal-
sano et al. also showed that CPB time was positively
correlated with postoperative stroke.24 These studies, as
well as the results of our statistical analysis, suggest a
potential relationship between CPB time and postopera-
tive stroke.

In the statistical model of this study, we provided a
Logistic regression model and decision-tree model, and
we hoped these models could be used as a reference for
other cardiac surgeons to make treatment decisions. In
addition, we calculated the functional relationship
between single factors (continuous variables) and post-
operative stroke, providing three inflection points: PLT
count = 60£10^9/L, INR value = 1.82, and CPB
time = 300 min, and these more concise results could
help facilitate rapid decision making.

For patients at risk of postoperative stroke, we hope
to use more active brain-protective measures, including
intraoperative cerebral oximetry monitoring, increased
cerebral perfusion pressure, infusion of 50% hematocrit
blood products, maintenance of brain hypothermia,
bilateral cerebral perfusion, and postoperative pharma-
cological interventions (e.g. glucocorticoids, barbitu-
rates, etc.).

In terms of limitations, this study is a single-center
retrospective study, which may lead to bias due to the
lack of random design. Compared with other relevant
clinical consensus and research results, it can be found
that our study has clinical value for a wider population.
However, the prediction models in this study need to be
optimised by multi-center and larger sample size stud-
ies. In addition, some other clinical characteristics of
the patients involved in this study were described as fol-
low: (1). As for ethnicity, multiracial comparisons were
not involved in this study, and all the patients undergo-
ing this type of surgery at our center were of yellow
race. (2). As for BMI, due to the life risk of AAAD
patients, patients were strictly confined to bed, and their
weight could not be directly tested before surgery. Pre-
operative weight data were dictated by patients or their
relatives, and these non-objective data were not included
in the study. (3). As for comorbidities, we collected
comorbidities information including diabetic history,
stroke history, cardiac surgery history, and our exclu-
sion criteria included pregnancy, cancer comorbidities,
organic mental disorders, preoperative stroke, and his-
tory of psychotropic or hallucinogenic drug use.

In conclusion, several preoperative factors, including
PLT count, INR value, and the presence of diabetic history,
as well as an intraoperative factor, CPB time, were indepen-
dent predictors of postoperative stroke in TAAR combined
with SETI surgery for AAAD. We construct a Logistic
regression model and a radical decision-tree prediction
model for these four factors. There were three inflection
points for the effect of the three continuous variables on
postoperative stroke: PLT count = 60 £ 10^9/L, INR
value = 1.82, and CPB time = 300min.
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