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Background: It is controversial if the type or the size of aortic dissection is associated with the mortality in
patients with acute aortic dissection (AAD) type I or type IT according to DeBakey. Due to the pronounced
aortic pathology in DeBakey type I compared to DeBakey type II, it is to be expected, that the DeBakey type
I is associated with a significant higher morbidity and mortality. But we hypothesize that the current advances
in surgical techniques, circulatory management, and postoperative care improve the clinical outcome of
patients with DeBakey type I and II. The purpose of this study was to evaluate retrospectively the effect of
these parameters on surgical outcome in patients with DeBakey type I and type Il in a large cohort study.
Methods: From 2001 to 2019, 395 consecutive patients (34.2% female) underwent surgical aortic repair at
our institution. Patients were retrospectively classified into 2 groups: patients with type 1 dissection (group 1:
n=309, median age of 62.0 years) and patients with type 2 dissection (group 2: n=86, 67.5 years). Survival was
estimated by Kaplan-Meier estimator. Risk factors were analyzed by logistic regression analysis.

Results: The patients in group 1 suffered significantly more often from coronary heart disease [43 (13.9%)
vs. 20 (23.3%), P=0.036]. Otherwise, there were no significant differences between both groups concerning
preoperative risk factors. The median surgical duration (279 vs. 263 min, P=0.026) and the circulatory arrest
time (35 vs. 27 min, P<0.001) in group 1 were significantly higher. In a significantly higher number of patients in
group 1, the aortic arch was completely replaced (18.4% wvs. 1.2%, P<0.001) and a simultaneous coronary artery
bypass grafting [18 (5.8%) vs. 11 (12.8%), P=0.028] was performed. The rate of re-thoracotomy [62 (20.1%) vs. 9
(10.5%), P=0.040], of postoperative delirium [66 (21.4%) vs. 9 (10.6%), P=0.024], and of tracheotomy [85 (27.5%)
vs. 14 (16.3%), P=0.034] were significantly higher in group 1. Thirty-day mortality was 15.7% and did not differ
significantly between both groups (P=0.867), as well as the long-term survival rates (P=0.956).

Conclusions: Due to the pronounced aortic pathology in type I compared to type II, it is to be expected,
that the type I is associated with a significant higher morbidity and mortality. DeBakey type I was an
independent predictor for 30-day mortality in our study, however, based on our 17-year single center

experience there was no difference between the long-term survival in both groups.
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Introduction

Acute aortic dissection (AAD) is a life-threatening medical
emergency. It is associated with high rates of morbidity and
mortality (1). The aortic dissections into three types (type
I, II, and IIT) according to the DeBakey classification based
upon the of the dissection (2). Type I dissections originate
in the ascending aorta and propagate distally to the
descending aorta for a variable distance. Type II dissections
involve the ascending aorta only and type III dissections
begin in the descending aorta, usually at or just distal to
the left subclavian artery, and propagate above or below the
diaphragm.

It is controversial if the type or the size of aortic
dissection is associated with the mortality in patients with
aortic dissection type I or type II (3-6). We hypothesize
that the current advances in surgical techniques,
circulatory management, and postoperative care improve
the clinical outcome of patients with DeBakey type I and
IT The purpose of this study was therefore to evaluate
retrospectively the effect of these parameters on the
outcome in patients with aortic dissection type I and type II
in a large cohort study. We present the following article in
accordance with the STROBE reporting checklist (available
at https://dx.doi.org/10.21037/jtd-21-809).

Methods
Patients and study design

We analyzed all patients with AAD enrolled in our Registry
of AAD from January 2001 to May 2019. AAD is defined as
the occurrence of a dissection involving the ascending aorta
within 48 hours from the first onset of symptoms. In total,
retrospectively 395 consecutive patients, who underwent
replacement of aorta using moderate hypothermic
circulatory arrest (MHCA) at 18-22 °C, were analyzed.
Patients were divided into two groups: group 1 (DeBakey
type I) and group 2 (DeBakey type II). Data were supplied
from the institution’s database and medical records. Several
independent surgeons were involved in the treatment of
patients with AAD, however, only senior surgeons with a
longstanding surgical experience carry out those types of
surgeries. Moreover, all surgeons followed the standard
technique of our centre.

The diagnosis was confirmed preoperatively by a contrast
enhanced computed tomography (CT) to detect the
exact location and extension of the dissection membrane.
Patients were investigated for neurological symptoms and
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questioned at admission for any history of neurological
events. Postoperative neurological complications were
consulted directly by a neurologist and categorized
according to neurological assessment, followed by head and
neck CT as well as, in many cases, CT angiography for the
carotid arteries to estimate the extent of stroke and brain
ischemia. Acute myocardial infarction (AMI) was detected
through ECG changes and specific laboratory parameters of
heart infarction. Patients with a residual dissection or organ
malperfusion were treated additionally interventionally
using intraoperatively thoracic endovascular aortic repair
(TEVAR/EVAR).

The primary endpoints were 30-day mortality and
postoperative neurological events [transient ischemic attack
(TIA) and stroke]. Secondary endpoints were pre- and
intraoperative variables, as well as the postoperative courses
such as blood loss and transfusion of blood products.

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study
was approved by the Ethics Board of University of Kiel/
Germany (No. D417/17) and individual consent for this
retrospective analysis was waived.

Operative technique

The cardiopulmonary bypass (CPB) was performed with
MHCA with a nasopharyngeal temperature between 18-22 °C.
Arterial cannulation was performed either through
cannulation of the distal ascending aorta or the femoral
artery. Since 2010, the cannulation of the left ventricle
transatrial via the right upper pulmonary was established
as the standard (7). Venous drainage was performed either
through cannulation of the femoral vein or the right atrium
with common two-stage venous cannula. For myocardial
protection a retrograde injection of cold blood cardioplegic
solution was used. A bilateral antegrade cerebral perfusion
with oxygenated cold blood (18 °C) was introduced through
a balloon catheter inserted in arch vessels with a pressure
control of 50-60 mmHg.

Statistical analysis

The statistical program SPSS 24.0 (SPSS, Chicago, IL,
USA) was used for statistical analysis and calculation of
the characteristic data. The frequency distribution of the
sample data was examined for deviations from the normal
distribution using the Kolmogorov-Smirnov-test. The mean
+ standard deviation was given for normally distributed,
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continuous variables. The median and the associated quartiles
were given for values that were not normally distributed.
Categorical variables were given using the number of affected
patients (n) and a percentage (%). The Chi-square test and,
if necessary, the exact Fisher test were used to compare the
two groups examined. Survival was calculated on right-
censored data by Kaplan-Meier analyses and was compared
by log rank test. Follow-up completeness was 92.2%
and 96.5% for DeBakey 1 and DeBakey 2, respectively
and follow-up duration was 10.97 (8.67-13.26) years
and 9.06 (6.81-11.31) years, respectively.

Variables associated with 30-day mortality in univariate
statistics, age, gender, DeBakey type, preoperative arterial
hypertension, atrial fibrillation and coronary heart disease,
and intraoperatively TEVAR and number of red blood cell
concentrates were selected for multiple logistic regression
analysis to determine their relative impact (adjusted odds
ratio, OR) on 30-day mortality with a goodness of fit,
described by Cox-Snell-R-Squared, of 0.153. The predictive
value of the logistic regression model was estimated by
the Hosmer-Lemeshow y’ test (P=0.737). All P values
<0.05 were rated as a significant difference between the two
groups.

Results

Demographics and clinical characteristics of the study
population

Relevant demographics and preoperative data of patients
are given in 7able 1. There were no significant differences
between the patients in both groups concerning the age and
gender. Group 2 included significantly more patients with
pulmonary hypertension [3 (1%) vs. 4 (4.7%), P=0.042].
The patients in group 1 had a significantly higher left
ventricular ejection fraction [60.5% (55; 70) vs. 60%
(48; 69), P=0.013]. A significantly lower percentage of
patients in group 1 suffered from coronary heart disease
[43 (13.9%) vs. 20 (23.3%), P=0.036].

Intraoperative data

The median surgery duration of patients in group 1 was
significantly higher than that of patients in group 2 [279
(230; 345) vs. 263 (2105 311) min, P=0.026]. The duration
of circulatory arrest in patients of group 1 was significantly
higher [35 (27; 57) vs. 27 (20; 35) min, P<0.001], as well
as cross-clamp time. The aortic arch was completely
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replaced in a significantly higher number of patients in
group 1 [57 (18.4%) vs. 1 (1.2%), P<0.001]. A significantly
higher number of patients in group 1 additionally had a
simultaneous coronary artery bypass grafting [18 (5.8%) vs.
11 (12.8%), P=0.028] and more patients in group 1 required
fresh frozen plasma [145 (47.1%) vs. 29 (33.7%), P=0.027].
Otherwise no significant differences were noted between
the two groups with regard to intraoperative data (Table 2).

Postoperative data and outcomes

The postoperative data and surgical outcomes of patients in
both groups are presented in Table 3. A significantly higher
number of patients in group 1 underwent a re-thoracotomy
[62 (20.1%) vs. 9 (10.5%), P=0.040] and received platelets
(149 (49.5%) vs. 30 (35.7%), P=0.025], but the total number
of received platelets was significantly higher in patients of
group 2 [0 (0-20) vs. 1 (0-11) unit, P=0.028]. A tracheotomy
was more often performed in patients of group 1
[85 (27.5%) vs. 14 (16.3%), P=0.034]. A postoperative
delirium was significantly more frequent in patients of
group 1 [66 (21.4%) vs. 9 (10.6%), P=0.024]. The patients
in group 1 stayed for a significantly longer time in the
ICU [6 (3; 13) vs. 4 (2; 8) day, P=0.018]. The postoperative
in hospital stay was significantly longer in group 1 [11
(7; 20) vs. 9 (4; 15) day, P=0.034]. There were no differences
between both patient groups concerning neurological
events.

Based on the logistic regression analysis results
DeBakey type 1 is a significant independent risk factor for
30-day mortality in patients operated on for AAD. Further
significant risk factors in our study were male gender,
arterial hypertension, atrial fibrillation, coronary heart
disease, TEVAR and intraoperatively administered number
of red blood cell concentrates (Tuble 4).

Short- and long-term survival were in the same range
in both groups. The 1-year (76% vs. 79%), 3-year (74%
vs. 74%), 5-year (69% wvs. 73%), 7-year (61% vs. 66%), and
10-year (51% vs. 45%) survival rates were in the same range
in both groups (P=0.956) (Figure I).

Discussion

In our study, the short- and long-term surgical outcome
of 395 consecutive patients with two different kinds of
aortic dissections was investigated. Three hundred and nine
patients (78.2% of the cohort) were identified as DeBakey
type 1 and 86 patients (21.8% of the cohort) as DeBakey
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Table 1 Demographic and clinical characteristics of the study population

Variable Al patients (n=395) GroEg??Eiééé‘;;’; 2% Grozzia;ez”stg/‘;‘j _28 %) P value
Age (years) 62.2+12.9 61.6+12.8 64.3+13.4 0.057
63.0 (563.0; 72.0) 62.0 (563.0; 71.0) 67.5 (55.0; 75.0)
Female gender 135 (34.2%) 99 (32.0%) 36 (41.9%) 0.089
Additive EuroSCORE | 11(9; 13) 11(9; 13) 11(9; 13.5) 0.656
Logistic EuroSCORE | 26.2 (16.1; 42.3) 26.0 (16.1; 41.9) 26.9 (14.3; 45.0) 0.673
EuroSCORE Il 5.92 (3.63; 12.37) 6.04 (3.63; 12.09) 5.65 (4.20; 15.31) 0.679
Body mass index (kg/m?) 26.2 (23.9; 29.1) 26.3 (23.8; 28.9) 26.1 (24.0; 29.7) 0.865
Body mass index > 30 (kg/m?) 79 (20.1%) 58 (18.8%) 21 (24.4%) 0.253
Arterial hypertension 264 (66.8%) 204 (66.0%) 60 (69.8%) 0.514
Pulmonary hypertension 7 (1.8%) 3 (1.0%) 4 (4.7%) 0.042*
Type 2 Diabetes mellitus 17 (4.3%) 13 (4.2%) 4 (4.7%) 0.771
IDDM 6 (1.5%) 6 (1.9%) 0 0.347
Hyperlipoproteinemia 42 (10.7%) 32 (10.4%) 10 (11.6%) 0.742
Creatinine (umol/l) 88.9 (73.1; 109.1) 91.5 (74.6; 111.4) 85.4 (70.4; 105.6) 0.213
Chronic renal insufficiency 46 (11.6%) 33 (10.7%) 13 (15.1%) 0.257
Decompensated renal insufficiency 9 (2.3%) 5(1.6%) 4 (4.7%) 0.105
Chronic dialysis 7 (1.8%) 5(1.6%) 2 (2.3%) 0.649
COPD 25 (6.3%) 19 (6.1%) 6 (7.0%) 0.780
Peripheral vascular disease 12 (3.0%) 11 (3.6%) 1(1.2%) 0.476
Smoking 74 (18.8%) 62 (20.1%) 12 (14.1%) 0.214
Heart rhythm
Sinus rhythm 330 (83.5%) 258 (83.5%) 72 (83.7%) 0.960
Atrial fibrillation 55 (13.9%) 43 (13.9%) 12 (14.0%) 0.993
Left ventricular ejection fraction (%) 60 (55; 70) 60.5 (55; 70) 60 (48; 69) 0.013*
Coronary heart disease 63 (15.9%) 43 (13.9%) 20 (23.3%) 0.036*
Previous PCI 23 (5.8%) 16 (5.2%) 7 (8.1%) 0.303
Previous CABG 11 (2.8%) 7 (2.3%) 4 (4.7%) 0.264
Previous cardiac surgery 32 (8.1%) 24 (7.8%) 8 (9.3%) 0.644
Marfan syndrome 10 (2.5%) 8 (2.6%) 2 (2.3%) 1.000
Bicuspid aortic valve 21 (5.4%) 14 (4.6%) 7 (8.5%) 0.172
Aortic valve vitium
Aortic valve intact 228 (59.5%) 185 (61.7%) 43 (51.8%) 0.105
Aortic valve stenosis 9 (2.3%) 5(1.7%) 4 (4.8%) 0.107
Aortic valve insufficiency 139 (36.3%) 104 (34.7%) 35 (42.2%) 0.208
Combined aortic valve vitium at Aortic 7 (1.8%) 6 (2.0%) 1(1.2%) 1.000
valve replacement
Neurological deficits 73 (18.5%) 59 (19.1%) 14 (16.3%) 0.552

Table 1 (continued)
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Table 1 (continued)

Variable Al patients (n=395) Grofg??‘;iééé‘;?; 2% szszaf:ysteyZﬁ _28 %) P value

Clinical presentation
Acute myocardial infarction (<48 h) 12 (3.0%) 8 (2.6%) 4 (4.7%) 0.302
Cardiogenic shock 29 (7.4%) 22 (7.1%) 7 (8.2%) 0.727
CRP (<48 h) 29 (7.3%) 21 (6.8%) 8(9.3%) 0.431
Transfer from intensive care unit 43 (10.9%) 31 (10.0%) 12 (14.0%) 0.302
Intubated at admission 40 (10.2%) 31 (10.0%) 9 (10.6%) 0.881
Pericardial tamponade 64 (16.2%) 45 (14.6%) 19 (22.1%) 0.096

*, significant P value. IDDM, Insulin-dependent diabetes mellitus; COPD, chronic obstructive pulmonary disease; PCI, percutaneous
coronary intervention; CABG, coronary artery bypass grafting; CRP, c-reactive protein.

type 2. Both groups were compared concerning their
demographic, pre-, intra- and postoperative data. There
were no differences between both groups concerning
their demographic data. However, there were significant
differences between both groups concerning some of the
co-morbidities, intra-, and postoperative data. Although
the patients with DeBakey type 1 have more complex
aortic dissection and significant longer surgical duration,
ICU time and postoperative in-hospital days, there is no
significant difference between these patients and those
with DeBakey type 2 concerning the 7-day and 30-day
mortality and also long-term outcome.

In the literature, there are only few studies about the
investigation of surgical outcomes of patients with DeBakey
type Lor I (3-6).

Glower er al. (5) investigated the management and
long-term outcomes of 163 patients with three types
of aortic dissection in a single-center study in 1991. In
total, 66 patients in both subgroups I and II were 10 years
younger than our patients. In contrast to our study Glower
et al. observed differences between the aortic dissection
subgroups concerning the 30-day mortality and 5-year
survival. The intraoperative mortality rate was lower for
type I patients than that for type II patients (11% vs. 14%).
The 30-day mortality rates were 26% for type I patients
and 14% for type II patients and 5-year survival rates
were 56%=9% vs. 87%+8%. Glower et al. reported that
30-day mortality rates in patients with acute types I or II
dissection appeared to be dependent on the experience of
the operating surgeon.

Based on the available publications in the literature,
Trimarchi et a/l. (4) reported in 2004 that surgical mortality
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for acute DeBakey type I and II aortic dissection in
different studies from single centers or surgeons varies
from 7% to 30%. For the identification of a preoperative
risk stratification scheme and a real average surgical
mortality, Trimarchi et /. collected patients from 18 referral
centers worldwide on behalf of the international registry
of AAD investigators. They performed a comprehensive
analysis of 290 clinical variables and their relationship to
surgical outcomes in the study patients. According to risk
profile of patients, they were categorized in unstable and
stable condition group (I and II). The overall in-hospital
mortality was 25.1%. Mortality in group I was significantly
higher compared to that in group II (31.4% vs. 16.7%).
Independent preoperative predictors of operative mortality
were history of aortic valve replacement, migrating chest
pain, hypotension as sign of acute type I/I aortic dissection,
shock or tamponade, preoperative cardiac tamponade
and preoperative limb ischemia. Based on this analysis,
Trimarchi et /. confirmed that patient selection plays
an important role in determining surgical outcomes in
patients with acute type I/II aortic dissection. Knowledge of
significant risk factors for operative mortality can result in
a better management and a more defined risk assessment in
these patients.

In contrast to the study of Trimarchi ez a/. the overall in-
hospital mortality of our patients was lower than 15%, the
7 day-mortality in DeBakey group I was not significantly
lower than of the group II (9.4% vs. 11.6%), whereas the
30 day-mortality of both groups was in the same range.

Easo er al. (6) analyzed in 2013 the influence of operative
strategy for the aortic arch on surgical outcomes of patients
in DeBakey type I aortic dissection. They included 658
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Table 2 Operative data

Variable All patients (n=395) GroES?aErI:i)C/’: (t)ér;?e 81. 2%) Grozzlzarnezsg/’;e‘l 28 %) P value
Length of surgery (min) 275 (227; 340) 279 (230; 345) 263 (210; 311) 0.026*
Cardiopulmonary bypass time (min) 164 (135; 210) 168 (139; 215) 156 (127; 200) 0.011*
Cross-clamp time (min) 93 (71; 130) 95 (73; 130) 82 (62; 130) 0.028*
Circulatory arrest (min) 34 (26; 49) 35 (27; 57) 27 (20; 35) <0.001*
Blood transfusion 264 (66.8%) 207 (67.0%) 57 (66.3%) 0.901
Number of packed red blood cells, unit 2 [0-16] 2 [0-16] 2.5[0-16] 0.493
Fresh frozen plasma (number of patients) 174 (44.2%) 145 (47.1%) 29 (33.7%) 0.027*
Number of fresh frozen plasma, unit 0 [0-21] 0 [0-21] 0[0-17] 0.088*
Platelets 315 (80.4%) 248 (80.8%) 67 (78.8%) 0.688
Number of platelets, unit 2 [0-5] 2 [0-5] 1[0-5] 0.095*
Surgical procedure
Isolated supracoronary replacement 184 (46.6%) 136 (44.0%) 48 (55.8%) 0.052
Partial arch replacement 93 (23.6%) 74 (24.0%) 19 (22.1%) 0.709
Total arch replacement 58 (14.7%) 57 (18.4%) 1(1.2%) <0.001*
Conduit/Bentall operation 78 (19.7%) 63 (20.4%) 15 (17.4%) 0.544
David operation 24 (6.1%) 20 (6.5%) 4 (4.7%) 0.532
Elephant-trunk 9 (2.3%) 9 (2.9%) 0 0.215
Associated with Aortic valve replacement 72 (18.2%) 51 (16.5%) 21 (24.4%) 0.093*
Associated with CABG 29 (7.3%) 18 (5.8%) 11 (12.8%) 0.028*
TEVAR (EVAR) 27 (6.9%) 22 (7.1%) 5 (5.8%) 0.666
Arterial cannulation
Femoral artery 72 (18.2%) 59 (19.1%) 13 (15.1%) 0.398
Ascending aorta 79 (20.0%) 55 (17.8%) 24 (27.9%) 0.038*
Aortic arch 11 (2.8%) 5(1.6%) 6 (7.0%) 0.016*
Subclavian artery 1(0.3%) 1(0.3%) 0 1.000
Apex 4 (1.0%) 4 (1.3%) 0 0.581
Pulmonary vein 228 (57.7%) 185 (59.9%) 43 (50.0%) 0.101
Venous cannulation
Right atrium 382 (97.0%) 298 (96.8%) 84 (97.7%) 1.000
Bicaval 4 (1.0%) 3 (1.0%) 1(1.2%) 1.000
Femoral vein 8 (2.0%) 7 (2.3%) 1(1.2%) 1.000

*, significant P value. CABG, coronary artery bypass grafting; TEVAR, thoracic endovascular aortic repair; EVAR, endovascular aortic
repair.
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Table 3 Postoperative data and outcomes

o e
48 h-drainage loss (mL) 850 (500; 1,485) 900 (500; 1,525) 800 (425; 1,275) 0.185
Postoperative blood transfusion 287 (74.4%) 227 (75.2%) 60 (71.4%) 0.488
Postoperative fresh frozen plasma 198 (51.3%) 159 (52.6%) 39 (46.4%) 0.313
Postoperative platelets, n 179 (46.5%) 149 (49.5%) 30 (35.7%) 0.025*
24 h-number of packed red blood cell units 1[0-17] 1[0-15] 1[0-17] 0.803
24 h-number of fresh frozen plasma units 0 [0-24] 0 [0-23] 0 [0-24] 0.920
24 h-number of platelet units 0 [0-9] 0 [0-9] 0 [0-5] 0.844
Total number of packed red blood cells, unit 3.5 [0-48] 4 [0-48] 2.5[0-32] 0.119
Total number of fresh frozen plasma, unit 1[0-76] 2 [0-76] 0 [0-36] 0.334
Total number of platelets, unit 0 [0-20] 0 [0-20] 1[0-11] 0.028*
IABP/ECLS 10 (2.6%) 8 (2.7%) 2 (2.4%) 1.000
Reintubation 69 (17.5%) 59 (19.1%) 10 (11.6%) 0.107
Tracheotomy 99 (25.1%) 85 (27.5%) 14 (16.3%) 0.034~
Re-admission to the ICU 36 (9.1%) 28 (9.1%) 8(9.3%) 0.952

Re-admission POD 5(2;9) 5(2; 8) 6.5 (4; 16) 0.284
Postoperative delirium 75 (19.1%) 66 (21.4%) 9 (10.6%) 0.024*
Postoperative myocardial infarction 6 (1.5%) 5(1.6%) 1(1.2%) 1.000
TIA/stroke 92 (23.3%) 72 (23.3%) 20 (23.3%) 0.993
Electrical cardioversion 26 (6.6%) 22 (7.1%) 4 (4.7%) 0.427
CRP 26 (6.6%) 18 (5.8%) 8 (9.3%) 0.250
Bronchopulmonary infection 57 (14.4%) 48 (15.5%) 9 (10.5%) 0.237
Bacteriaemia/sepsis 16 (4.1%) 13 (4.2%) 3 (3.5%) 1.000
Rethoracotomy 71 (18.0%) 62 (20.1%) 9 (10.5%) 0.040*
Sternal wound infection/VAC revision 6 (1.5%) 5(1.6%) 1(1.2%) 1.000
New-onset of hemodialysis 82 (20.8%) 69 (22.4%) 13 (15.1%) 0.141

Temporary dialysis (d) 5(2.5; 15) 6 (3; 15) 3.5(1;11.8) 0.254

Atrial fibrillation 43 (10.9%) 35 (11.4%) 8(9.4%) 0.610

Pacemaker patient 22 (5.6%) 18 (56.8%) 4 (4.7%) 0.796

Ventilation time (h) 64 (19; 196) 71 (21; 216) 50 (16; 140) 0.072*
ICU time (d) 5(2;12) 6 (3; 13) 4(2;8) 0.018*
Postoperative days 11 (7;19) 11 (7; 20) 9 (4;15) 0.034*
7 d-mortality 39 (9.9%) 29 (9.4%) 10 (11.6%) 0.537

Table 3 (continued)
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Table 3 (continued)
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Varible Ca0s Groupt(d00782%)  Groupsmemmiawy  F YA
30 d-Mortality 62 (15.7%) 49 (15.9%) 13 (15.1%) 0.898
Hospital Mortality 58 (14.7%) 45 (14.6%) 13 (15.1%) 0.898
Cardiac death 32 (55.2%) 25 (55.6%) 7 (53.8%) 0.884
Cerebral death 6 (10.3%) 4 (8.9%) 2 (15.4%) 0.884
Sepsis 2 (3.4%) 2 (4.4%) 0.884
MOF 18 (31.0%) 14 (31.1%) 4 (30.8%) 0.884

*, significant P value. IABP, intra-aortic balloon bump; ECLS, extracorporeal life support; ICU, intensive care unit; POD, postoperative day;
TIA, transient ischemic attack; CRP, C-reactive protein; VAC, vacuum-assisted closure; MOF, multiple organ failure.

Table 4 Logistic regression analysis on pre- and intraoperative factors for combined endpoint (tracheotomy, rethoracotomy, delir, ICU >5 days)

in AADA patients

Predictors Odd ratio 95% ClI P value
DeBekey type 1 2.230 1.323-3.757 0.003*
Male gender 1.703 1.075-2.699 0.023*
Arterial hypertension 1.772 1.126-2.789 0.013*
Atrial fibrillation 2.094 1.055-4.156 0.035*
Coronary heart disease 2.044 1.075-3.886 0.029*
TEVAR (EVAR) 3.373 1.114-10.212 0.031*
Number of RBC 1.080 1.010-1.155 0.025*

*, significant P value. ICU, intensive care unit; AADA, acute aortic dissection type A; TEVAR, thoracic endovascular aortic repair; EVAR,

endovascular aortic repair; RBC, red blood cell.
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Figure 1 The estimated survival curves by Kaplan-Meier method.
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patients from the German registry for AAD type 1. The
patients were divided into two groups. Group A had
conventional treatment with replacement of the ascending
aorta and hemiarch replacement/open distal anastomosis.
Group B had extensive surgery with complete arch
replacement, possibly in combination with an elephant
trunk/frozen elephant trunk treatment of the descending
aorta. In accordance to our study, the mean operative time
and circulatory arrest time were significantly shorter in
group A than in group B. Postoperative outcomes showed
a higher rate of rethoracotomy, bleeding, staying in ICU,
and in-hospital day for group B. Overall mortality was
133 patients (20.2%), with a tendency for lower rate of
mortality in Group A (18.7%) than in Group B (25.7%).
Based on these results Easo er /. reported that more
extensive treatment with total arch replacement and
possibly adjunct therapy of the descending aorta can be
performed in an acceptable operative risk comparable to
the standard treatment with replacement of the ascending
aorta. Immediate postoperative complications are higher;
however, 30-day mortality show no significant difference.

Both overall in-hospital mortality of our patients and
7 day-mortality as well as 30 day-mortality in both groups
were lower than corresponding data from the study of Easo
et al. In agreement with this study, there were no differences
between both DeBakey group in our study regarding to the
30 day-mortality (P=0.898).

In 2018, a multicentric and international study from
Kohl et al. (3) was published which is comparable to our
work concerning the comparison of outcomes of a cohort
of patients with DeBakey type II in contrast to DeBakey
type L. This study included in total, 1,691 patients with
DeBakey type I und 181 patients with DeBakey type 11 from
37 referral centers in 11 countries. It considered a medium
survival time of 5 years for the investigation of outcomes.
In contrast, we analyzed the patient’s data over 17 years
from our institutional registry of AAD. There were no
differences between our study and this multicentric study
concerning the age and percentage of female gender of all
patients in the cohort. But the patients with DeBakey type
IT in this multicentric study were significantly younger, had
a lower BMI, and included more female patients than those
with DeBakey type I. Contrary to this study, there were
no differences between our DeBakey groups concerning
these demographic data. Our patients with DeBakey
type II suffered significantly more often from pulmonary
hypertension than those with DeBakey type L. In contrast,
there is no difference between both DeBakey groups of the
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multicentric study concerning the history of pulmonary
hypertension. Contrary to our study, in the multicentric
study, not all of patients, but only 87.2% of patients with
DeBakey I and 83.4% with DeBakey II treated surgically.
In agreement with our study, in the multicentric study the
complete aortic arch was replaced in a significant higher
number of patients with DeBakey I compared to DeBakey I1.
In the multicentric study in accordance with our study, there
was no difference between both DeBakey types concerning
the hospital mortality and 5-year survival by surgical
treatment. 30-day mortality was not given in this study.

Due to the pronounced aortic pathology in DeBakey
type I compared to DeBakey type II, it is to be expected,
that the DeBakey type I is associated with a significant
higher morbidity and mortality (8,9). But the current
advances in surgical techniques, circulatory management,
and postoperative care improve the clinical outcome of

patients with DeBakey type I and II (10).

Conclusions

Based on our 17-year single center experience, we
compared the clinical outcomes in DeBakey type I vs.
DeBakey type II aortic dissection. Due to the distinct aortic
pathology in DeBakey type I compared to DeBakey type
II, it is to be expected, that the DeBakey type I results in
a significant higher morbidity and mortality. While there
was no difference in unadjusted short- and long-term
survival between both groups, DeBakey type I revealed
as independent predictor for 30-day mortality. Further
prospective, multicentric, and randomized clinical studies
with a larger group of patients are required to investigate in
detail the effect of different surgical methods on long-term
clinical outcome in patients with DeBakey type I and II.

Limitations

The main limitation of this study is the retrospective
design of this study and the inhomogeneity of the two
study groups. Multivariable logistic regression analysis
was performed based on this large sample size to adjust for
known confounders, however, there still remains a risk of
unknown or not surveyed confounders.
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