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Abstract

Background: Despite surgical advances, acute type A aortic dissection remains a life-threatening disease with high
mortality and morbidity. Tracheostomy is usually used for patients who need prolonged mechanical ventilation in the
intensive care unit (ICU). However, data on the risk factors for requiring tracheostomy and the impact of tracheostomy
on outcomes in patients after Stanford type A acute aortic dissection surgery (AADS) are limited.

Methods: A retrospective single-institutional study including consecutive patients who underwent AADS between
January 2016 and December 2019 was conducted. Patients who died intraoperatively were excluded. Univariate
analysis and multivariate logistic regression analysis were used to identify independent risk factors for postoperative
tracheostomy (POT). A nomogram to predict the probability of POT was constructed based on independent predic-
tors and their beta-coefficients. The area under the receiver operating characteristic curve (AUC) was performed to
assess the discrimination of the model. Calibration plots and the Hosmer-Lemeshow test were used to evaluate
calibration. Clinical usefulness of the nomogram was assessed by decision curve analysis. Propensity score matching
analysis was used to analyze the correlation between requiring tracheostomy and clinical prognosis.

Results: There were 492 patients included in this study for analysis, including 55 patients (11.2%) requiring tracheos-
tomy after AADS. Compared with patients without POT, patients with POT experienced longer ICU and hospital stay
and higher mortality. Age, cerebrovascular disease history, preoperative white blood cell (WBC) count and renal insuf-
ficiency, intraoperative amount of red blood cell (RBC) transfusion and platelet transfusion were identified as inde-
pendent risk factors for POT. Our constructed nomogram had good discrimination with an AUC=0.793 (0.729-0.856).
Good calibration and clinical utility were observed through the calibration and decision curves, respectively. For
better clinical application, we defined four intervals that stratified patients from very low to high risk for occurrence of
POT.
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Conclusions: Our study identified preoperative and intraoperative risk factors for POT and found that requiring
tracheostomy was related to the poor outcomes in patients undergoing AADS. The established prediction model was
validated with well predictive performance and clinical utility, and it may be useful for individual risk assessment and
early clinical decision-making to reduce the incidence of tracheostomy.
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Introduction

Respiratory failure needing prolonged ventilator sup-
port is a frequent and serious complication and is also a
common cause of in-hospital deaths in patients under-
going Stanford type A acute aortic dissection surgery
(AADS) [1]. About 28.9%-34.6% of patients with AADS
had prolonged mechanical ventilation postoperatively,
which was associated with an increased risk of morbid-
ity and mortality [2, 3]. Tracheostomy is commonly used
for patients requiring prolonged mechanical ventilation
in the intensive care unit (ICU) to optimize the work of
breathing or facilitate weaning [4]. Some studies reported
the number of patients undergoing tracheostomy after
AADS and the incidence was about 4.7% to 11.8% [2, 5,
6].

Patients who underwent tracheostomy had been found
to have significantly longer mechanical ventilation time
and hospital stay but a lower hospital mortality com-
pared with those not receiving a tracheostomy among
the patients requiring mechanical ventilation in the ICU
setting [7]. In addition, the dramatically longer duration
of hospitalization and worse survival were observed in
patients requiring tracheostomy after some major sur-
geries, such as liver transplant and congenital heart sur-
gery [8, 9]. However, the outcomes of patients receiving
a tracheostomy after AADS have rarely been described
before. Moreover, to our knowledge, no studies have
been conducted to identify clinical risk factors of postop-
erative tracheostomy (POT) in patients after AADS.

The present study was undertaken to explore the rela-
tionship between POT and the outcomes in patients who
underwent AADS, and also to identify independent pre-
dictors for POT among these patients and thus construct
a prediction model to predict the occurrence of POT.

Methods
Study population
A retrospective study was performed at a single center.
The consecutive patients who underwent AADS at our
institution between January 2016 and December 2019
were studied. Patients who died during the surgery were
excluded from this study.

This study was conducted in accordance with ethi-
cal statement of the Declaration of Helsinki and was

approved by The Ethics Committee of Tongji Medical
College of Huazhong University of Science and Tech-
nology (IORG No. IORG0003571). The requirement of
written informed consent was waived by The Ethics Com-
mittee of Tongji Medical College of Huazhong University
of Science and Technology (IORG No. IORG0003571)
due to its observational, retrospective nature.

Baseline data

Baseline data including demographics, comorbidities,
preoperative laboratory values and surgical procedure
were documented. Specifically, the demographics con-
tained age, sex, body mass index, history of smoking
and drinking; comorbidities included diabetes mellitus,
hypertension, cardiac surgery history, general surgery
history, pulmonary artery hypertension, cerebrovascular
disease, atrial fibrillation, pericardial effusion, chronic
obstructive pulmonary disease, left ventricular ejec-
tion fraction, gastrointestinal tract disease, NYHA class
III-1V, peripheral vascular disease, renal insufficiency,
diameter of the left ventricle, diameter of the right ven-
tricle, diameter of the right atrium, and diameter of the
left atrium; preoperative laboratory data contained plate-
let count, serum albumin, serum globulin, serum creati-
nine, white blood cell (WBC) count, red blood cell (RBC)
count, hemoglobin; surgical procedure included isolated
AADS, AADS combined with coronary artery bypass
grafting, AADS combined with coronary artery bypass
grafting, AADS combined with other types of cardiac
surgery, AADS combined with valve surgery, AADS com-
bined with valve and coronary surgery, cardiopulmonary
bypass time, deep hypothermic circulatory arrest, aor-
tic cross clamp time, transfusion of red blood cells and
platelet.

Endpoints

Performing a tracheostomy on the patients after AADS
was the primary endpoint of this study. The clinicians
performed the tracheostomies through the percutaneous
route in the ICU. The indications for tracheostomy in this
study included bypass of upper airway obstruction, pro-
longed mechanical ventilation, predicted difficult reintu-
bation, repeated intubation, one or more failed trails of
extubation, and the need for tracheal access to remove
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thick pulmonary secretions. The secondary endpoints
included readmission to ICU, the length of ICU and hos-
pital stays, and mortality.

Derivation and verification of predictive model

We used clinical data to develop a risk model to predict
the probability of tracheostomy in patients after they
received AADS. Univariate analysis was used to screen
out variables that were possibly associated with POT
in the cohort. The potential risk factors which were sig-
nificant in the univariate analysis (P <0.10) were entered
into the multivariate logistic regression analysis. A
nomogram was constructed based on the independent
predictors and their beta-coefficients in the multivari-
ate analysis. Internal validation of the prediction model
was assessed by bootstrapping using 1000 replications.
The calibration, discrimination and clinical utility were
conducted to evaluate the predictive performance of the
nomogram. The area under the receiver operating char-
acteristic (ROC) curve (AUC) or Harrell’s concordance
index (C-index) was performed to assess the discrimina-
tion of the prediction model. The calibration curve was
used to analyze the agreement between nomogram-pre-
dicted and actually observed probability. Decision curve
analysis was conducted to assess the clinical utility of the
nomogram by quantifying the standardized net benefits
at different risk threshold.

Statistical analysis

SPSS software (version 26.0) and R software (version
4.0.3) were used for statistical analysis. Descriptive sta-
tistical analyses were performed for categorical and
continuous variables. Categorical variables were pre-
sented as n (%), and continuous variables were presented
as mean+standard deviation or median (interquartile
range). We compared categorical variables using the Chi-
square or Fisher exact test, non-normal variables with the
Mann—Whitney U test, normally distributed variables
with the Student’s t test. Propensity score matching anal-
ysis was performed to reduce potential selection bias to
analyze the correlation between requiring tracheostomy
and clinical prognosis in this study. The nearest available
matching (1:1) method was used for propensity score
matching with the caliper of 0.03. P value < 0.05 was con-
sidered statistically significant.

Results

Baseline characteristics

A total of 496 patients underwent type A acute aortic dis-
section repair surgeries during the 4-year period in our
institution. After excluding 4 patients who died intraop-
eratively, 492 patients were included in the analysis. Of
these, 55 patients (11.2%) required tracheostomy after
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Assessed for eligibility
(n = 496)

Included Excluded

Y
Cases meeting inclusion
criteria (n = 492)

Y Y
With FOT! |Without POT >»| Internal validation
(n=155) (n=437)
.| Decision curve
” analysis
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Univariate and
multivariate analysis >  Discrimination
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Fig. 1 Flow chart of the study. AADS, Stanford type A acute aortic
dissection surgery; POT, postoperative tracheostomy

AADS. The flow chart of this study is presented in Fig. 1.
The average age of the entire cohort was 49.6 years,
males accounted for 75.6%, the average body mass index
reached 25.3 kg/m?, and the proportion of smoking his-
tory was 43.9%. In addition, hypertension, isolated
AADS, and deep hypothermic circulatory arrest applica-
tion, these variables accounted for more than 50% of the
population in our study.

Development and validation of risk predictive model

The univariate analysis was performed to screen out sev-
eral potential risk factors for POT in patients undergoing
AADS (Table 1). Before the establishment of a multivari-
ate model, collinearity diagnostics were conducted. By
stepwise forward selection, six risk factors were identi-
fied to independently predict the occurrence of POT,
including age, cerebrovascular disease history, preop-
erative WBC count and renal insufficiency, intraopera-
tive amount of RBC transfusion and platelet transfusion
(Table 2). Then a nomogram was constructed based on
previous multivariate model, and the regression coef-
ficient of each predictor was scaled to points of 0-100,
reflecting the relative importance of each predictor
(Fig. 2). The probability of needing tracheostomy in a
patients can be calculated by summing all the variables



Wang et al. BMC Cardiovascular Disorders (2022) 22:94 Page 4 of 11
Table 1 Univariate analysis of possible risk factors for POT after AADS

Characteristic Without POT n =437 (%) With POT n=55 (%) x2/Z/t P value

Demographics

Male 322(73.7) 50(90.9) 7.860 0.005
Age (years) 4927+£1133 52.58+10.83 2.051 0.041
Body mass index (kg/m?) 25.26+3.65 2593+4.04 1.226 0.206
Smoking history 186 (42.6) 30 (54.5) 2.848 0.091
Drinking history 151 (34.6) 25(455) 2.527 0.112
Underlying conditions

Hypertension 292 (66.8) 43 (78.2) 2.903 0.088
Diabetes mellitus 19(4.3) 2(3.6) 0.061 0.806
Chronic obstructive pulmonary disease 5(1.1) 0(0) 0.636 0.425
Cerebrovascular disease 71(16.2) 17 (30.9) 7.150 0.007
Peripheral vascular disease 63 (14.4) 4(73) 2.119 0.145
Renal insufficiency 138 (31.6) 35 (63.6) 22.021 <0.001
Gastrointestinal tract disease 37 (8.5) 5(.1) 0.024 0.876
Atrial fibrillation 2(0.5) 2(3.6) 6.121 0.013
Cardiac surgery history 29 (6.6) (5.5) 0.112 0.738
General surgery history (20 6) 1(20.0) 0.011 0918
NYHA class lll-IV 8(87) 3(5.5) 0672 0412
Pulmonary artery hypertension ( 2) 0(0) 1814 0.178
Pericardial effusion 121 (27.7) 12(21.8) 0.854 0.356
Diameter of the left atrium (cm) 35(3.1,3.9) 3.7(33,4.0) 2459 0014
Diameter of the left ventricle (cm) 48 (4.5,53) 47 (44,5.2) 0.889 0374
Diameter of the right atrium (cm) 7 (3.5,4.0) 7 (3.5,4.0) 0.108 0914
Diameter of the right ventricle (cm) 3.6(33,39 3.6(34,39 0672 0.502
Left ventricular ejection fraction (%) 62 (60, 65) 62 (60, 65) 0.340 0.733
Laboratory values

White blood cell count (x 10%/L) 9.8(7.3,125) 12.1(9.0,14.7) 3.350 0.001
Red blood cell count (x 10'%/L) 42(3.8,4.6) 43(39,47) 1404 0.160
Hemoglobin (g/L) 127 (113, 139) 132(122,142) 1.831 0.067
Platelet count (x 10%/L) 160 (127, 208) 149 (119, 181) 1.901 0.057
Serum creatinine (umol/L) 78.0 (65.2, 109.0) 83.0(69.0, 115.5) 2.840 0.005
Serum albumin (g/L) 37.8(35.0,40.9) 37.8(33.6,40.5) 0.497 0619
Serum globulin (g/L) 25.6(22.9,283) 25.6(22.0,283) 0316 0.752
Operative variables

Surgical types 0.080 0.999
Isolated AADS 286 (65.4) 36 (65.5)

Combined valve surgery 98 (22.4) 12(21.8)

Combined coronary artery bypass grafting 23(5.3) 3(5.5)

Combined valve and coronary surgery 24 (5.5) 3(5.5)

Combined other types of cardiac surgery 6(1.2) 1(0.2)

Deep hypothermic circulatory arrest 257 (58.8) 33 (60.0) 0.029 0.866
Cardiopulmonary bypass time (minutes) 209 (174, 256) 229 (196, 264) 2.025 0.043
Aortic cross clamp time (minutes) 120 (96, 147) 121 (107,148) 1487 0.137
Transfusion of red blood cells (units) 54,7) 7(5,9) 5257 <0.001
Transfusion of platelet (units) 3(2,4) 43,7) 5.009 <0.001

AADS, Stanford type A acute aortic dissection surgery; POT, postoperative tracheostomy



Wang et al. BMC Cardiovascular Disorders (2022) 22:94

Page 5 of 11

Table 2 Multivariate analysis of independent risk factors for POT after AADS

Characteristic Coefficient Standard error OR (95% Cl) P value

Age (years) 0.035 0.015 1.035 (1.005-1.067) 0.023
Cerebrovascular disease 0.719 0.364 2.053 (1.007-4.187) 0.048
White blood cell count (x 10%/L) 0.111 0.042 1.118(1.030-1.213) 0.007
Renal insufficiency 0.874 0333 2.396 (1.247-4.604) 0.009
Transfusion of red blood cell (units) 0.189 0.090 1.208 (1.012-1.442) 0.036
Transfusion of platelet (units) 0.166 0.071 1.180 (1.028-1.356) 0.019
Intercept -7.466 1.174 0.001 <0.001

AADS, Stanford type A acute aortic dissection surgery; Cl, confidence interval; OR, odds ratio; POT, postoperative tracheostomy
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scores, and the risk of POT after AADS ranged from
0.002 to 0.8 on the nomogram.

The constructed model was validated internally, and
the internal validation was conducted using a boot-
strap method with 1,000 resamples in our cohort.
The AUC was 0.793 (95% CI 0.729-0.856), indicat-
ing good discrimination of our nomogram (Fig. 3a).
The calibration plot was used to test goodness-of-fit
of the model, which was well calibrated through visual
inspection (Fig. 3b). The decision curve demonstrated
that compared with “intervention for all” or “no inter-
vention” strategies, our predictive model could gain
more clinical net benefits when the risk threshold was
set between 0.04 and 0.50 (Fig. 3c). The clinical impact

curve also showed that the model had good predictive
ability and clinical utility (Fig. 3d).

Risk stratification

Four intervals were identified as high risk, medium, low,
very low risk intervals for POT based on the total cal-
culated scores, corresponding to estimated probabilities
of 0.05, 0.1, and 0.3 (Table 3). About 8.7% patients were
grouped into high risk interval with a score>207 points.
Meanwhile, 197 patients (40%) were grouped into very
low risk interval with a score <156 points. On one hand,
there was no significance between the observed prob-
ability and the estimated probability in each interval,
showing good consistency (Fig. 4). On the other hand,
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the significant differences existed between the observed
probabilities or the estimated probabilities in different

intervals, indicating reasonable grouping.

Outcomes

Among the whole patients, 55 patients had a trache-
ostomy after AADS. Compared with that of patients
without POT, the proportion of patients with POT who
experienced readmission to the ICU or in-hospital death
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Table 3 Risk intervals of POT based on the nomogram
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Risk intervals

Very low risk (<156
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Estimated probability (%) <5 5-10 10-30 >30
Observed probability, % (95% Cl) 3.0(0.6-5.5) 74(27-12.1) 16.2 (9.7-22.6) 442 (28.7-59.7)
No. of patients (%) 197 (40.0) 122 (24.8) 130 (26.5) 43(8.7)

Cl, confidence interval; POH, postoperative tracheostomy
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Fig. 4 Bar chart showing the agreement between observed and
estimated probabilities

Table 4 Outcomes in patients with and without POT after AADS

after surgery was significantly larger (P <0.001, Table 4).
Significant prolongation in ICU and hospital stays were
also observed in patients receiving a tracheostomy
(P<0.05). Further propensity matching analysis was per-
formed, and 50 patients were extracted from each group
(Table 5). Except for readmission to ICU, tracheostomy
was still significantly related to other adverse results.

Discussion

This study identified a rate of POT (11.2%) in patients
undergoing AADS, which was similar to previously
reported data [5, 10]. In addition, it may not be surpris-
ing that we found patients with a tracheostomy had
increased resource utilization or in-hospital mortality
following AADS compared to those without a trache-
ostomy. In-hospital mortality among patients treated
with tracheostomies after AADS was 36.4%, which was
comparable with previous results of cardiac surgical
patients [11]. These findings in our study provide insight
on the outcomes of the patients requiring tracheostomy
after AADS, and emphasize the urgent need for early
identification of these high-risk populations requiring
tracheostomy.

Variables All patients n =492 Without POTh =437 With POTn =55 (%) XZ/Z P value
(%) (%)

Readmission to ICU 44 (8.9) 30(6.9) 14 (25.5) 20.731 <0.001

ICU stay (days) 7(5,171) 6 (5,9 21(017,27) 11.445 <0.001

Hospital stay (days) 21(17,27) 21 (16, 26) 30 (24,42) 6.521 0.049

Mortality 49 (10.1) 29 (6.6) 20 (36.4) 48.142 <0.001

AADS, Stanford type A acute aortic dissection surgery; ICU, intensive care unit; POT, postoperative tracheostomy

Table 5 Outcomes in patients with and without POT in patients undergoing AADS after propensity score matching

Variables Included patients n=100 Without POT n=50 With POT n=50 (%) Xz P value
(%) (%)

Readmission to ICU 19(19) 8(16) 11(22) 0.585 0.444

ICU stay (days) 15 (8, 21) 8(511) 20(17,26) 7.535 <0.001

Hospital stay (days) 27 (19, 36) 22 (18, 34) 29(23,38) 2828 0.049

Mortality 30 (30) 10 (20) 20 (40) 4762 0.029

AADS, Stanford type A acute aortic dissection surgery; ICU, intensive care unit; POT, postoperative tracheostomy
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Our study is the first to investigate the predictors of
POT in patients with AADS and to build a nomogram
model to predict POT. Based on the clinical data of 492
patients who underwent AADS at one institution, pre-
operative factors including age, cerebrovascular disease,
WBC, renal insufficiency, as well as intraoperative fac-
tors including RBC and platelet transfusion, were iden-
tified to be independently associated with POT after
AADS. Our predictive model was established relying on
these risk factors and was validated with well predictive
performance and good clinical utility. In order to better
apply the model to the clinic, we further defined four lev-
els of risk intervals to facilitate the risk stratification of
patients.

The preoperative cerebrovascular disease was the risk
factor (OR >2) that contributed more to the development
of requiring POT in our study. Mukerji et al. found that
prior cerebrovascular disease was significantly related
to increased intubation duration and lower successful
extubation rate [12]. Stroke patients were at high risk
of respiratory and swallowing dysfunction, and about
a quarter of them required ventilatory support [13].
However, iatrogenic laryngotracheal stenosis which
was commonly caused by endotracheal and/or trache-
ostomy tubes injury presented with a higher risk of tra-
cheostomy dependence [14]. Our analysis also revealed
the pre-existing renal insufficiency as another associ-
ated risk factor. Songdechakraiwut et al. reported that
chronic renal insufficiency had 2.85-fold increased odds
of POT after aortic aneurysm repair [15]. In addition,
preoperative renal insufficiency has been indicated to be
an important predictor of respiratory complications by
Etz et al. [16]. The observed impairment of respiratory
muscle strength and endurance in patients with chronic
renal failure might predispose them to respiratory muscle
fatigue, which may partly explain the potential associa-
tion between renal insufficiency and the need for trache-
ostomy [17].

It was shown that the older age was correlated with
increased risk of POT among our target study popula-
tion, but the results of whether the probability of tra-
cheostomy increases with age in several studies were
inconsistent [8, 18, 19], and we think that this difference
may be partly due to the different disease populations
studied. Suzuki et al. suggested that age was negatively
correlated with elevated WBC count before AADS [20].
Interestingly, our study showed that the higher the pre-
operative WBC count, the greater the possibility of
necessitating tracheostomy after AADS. Ge et al. have
identified elevated WBC count as independent risk factor
for prolonged mechanical ventilation in patients under-
going AADS [21]. In addition, WBC elevation is a well-
known acute-phase systemic inflammatory response in
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patients with aortic dissection, and it was also found to
be an independent predictor of in-hospital death [20, 22].
Although the mechanism of the link between elevated
WBC count and requiring POT is unclear, we speculate
that it may be in relation to inflammatory damage involv-
ing the lungs induced by the acute aortic dissection. The
strategy of leukocyte depletion during CPB which attenu-
ates the CPB-induced inflammatory response by reduc-
ing endothelial activation and neutrophil transmigration
can lead to improved oxygenation, earlier extubation, and
shorter hospital stays [23, 24].

Previous study has suggested that a lower preoperative
platelet count was a risk factor for prolonged mechani-
cal ventilation or postoperative pneumonia [2, 25]. But
the preoperative platelets of the patients who underwent
POT in our study were not significantly lower. Zindovic
et al. confirmed that aortic dissection caused significant
activation of the coagulation system including platelet
activation, while surgery caused further derangement of
the hemostatic system [26], and AADS is often compli-
cated by excessive bleeding and allogeneic blood prod-
ucts transfusion [27]. In our analysis, platelet transfusion
was identified as an intraoperative predictor for POT,
consistent with previous studies [15], they reported that
more intraoperative transfusion of platelet was inde-
pendently associated with increased risk of POT with
an odds ratio of 1.04. Prophylactic or emergency plate-
lets transfusion is usually used in cases of a reduction in
platelet count or dysregulation in platelet function which
is related to bleeding risks and hemorrhagic complica-
tions [28]. However, patients receiving platelet transfu-
sion during surgery experienced prolonged ventilation
and intensive care after cardiac surgery [29]. Kornblith
et al. also indicated that platelet transfusion was a signifi-
cant independent risk factor for acute respiratory distress
syndrome [30]. The potential explanations for these con-
nections may come from conclusions of some published
studies, that is, platelets play an important role in the
pathogenesis of acute lung injury, and the platelet trans-
fusion-related acute lung injury was the main determi-
nant of increased mortality [31, 32]. Nonetheless, some
measures may inhibit the release of proinflammatory
cytokines, reduce reperfusion lung injury and preserve
lung function, such as ulinastatin administration, a uri-
nary trypsin inhibitor during CPB [33].

Transfusions of RBC and platelets have been related
to systemic inflammatory response syndrome, transfu-
sion related acute lung injury, and mortality, leading to
increased hospitalization and healthcare costs [34]. In
this study, intraoperative RBC transfusion was correlated
with a dose-dependent increase in the risk of POT after
AADS, although RBC transfusions are used to treat hem-
orrhage and to improve oxygen delivery to tissues [35]. A
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restrictive strategy of RBC transfusion has been found to
be safe in patients undergoing some surgeries of high-risk
large blood loss [36—38]. The use of intraoperative autol-
ogous platelet rich plasma in patients undergoing AADS
was also related to a reduction in intraoperative RBC
transfusions, as well as reduced ventilation time [39]. In
addition, the application of moderate hypothermic circu-
latory arrest and unilateral selective antegrade cerebral
perfusion (MHCA/uSACP) during the AADS was shown
to represent a protective factor for POT [5].

The benefits of POT may be improved by the opti-
mal timing of it for cardiac surgical patients, whereas
this optimal time point is still unclear and controversial
[4, 40]. Nonetheless, our study found that the relation-
ship between needing POT and poor outcomes was still
significant after limiting any influence of selection bias
and the heterogeneity in preoperative variables and sur-
gical extent. Consideration should be given to reducing
unnecessary tracheostomy for the low-risk patients need-
ing tracheostomy after AADS. Of course, our model may
help early management of high-risk patients in order
to reduce the occurrence of POT, including increasing
awareness of implementing more careful postoperative
airway care.

Some limitations are important to acknowledge. Inas-
much as this is a single-center study with a small sample
size, our predictive model may not necessarily be appli-
cable to other centers. Meanwhile, due to the retrospec-
tive nature of the study and lacking external validation,
caution must be exercised before applying our model
prospectively. Additionally, the implementation of the
tracheostomy was determined by the cardiac intensiv-
ists at that time, which may induce bias as well. Moreo-
ver, our model involves blood transfusion variables, but
we failed to collect data such as the amount of blood lost,
hemoglobin, platelet count, etc. during the operation.

Conclusion

The incidence of requiring tracheostomy among the pop-
ulation with AADS was 11.2% in this study. Requirement
for a tracheostomy in patients after AADS was associated
with significant prolonged ICU and hospital stays and
increased mortality. Our study identified six significant
risk factors for POT and established a new model for pre-
dicting requiring POT in patients undergoing AADS. The
constructed model may enable guidance of proper pre-
vention at the early stage and better estimation of need to
perform a tracheostomy in the follow-up treatment after
AADS.
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