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ABSTRACT

Aortic dissection (AD) is a severe cardiovascular condition that could have negative consequences. Our study em-
ployed a prospective design and examined preoperative, perioperative, and postoperative data to evaluate the ef-
fects of gender on various medical conditions. We looked at how gender affected the results of aortic dissection
(AD). In contrast to female patients who had more systemic hypertension (p=0.031), male patients had higher rates
of hemopericardium (p=0.003), pulmonary hypertension (p=0.039), and hemopericardium (p=0.003). Dobutamine
administration during surgery significantly raised the mortality risk (p=0.015). There were noticeably more women
patients (p=0.01) in the 71 to 80 age group. Significant differences in age (p=0.004), eGFR at admission (p=0.009),
and eGFR at discharge (p=0.006) were seen, however, there was no association between gender and mortality. In
conclusion, our findings highlight that gender may no longer be such an important aspect of aortic dissection disease
as we previously thought, and this information could have an important contribution for surgeons as well as for an-

esthesiologists involved in the management of acute aortic dissection.
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B INTRODUCTION

Aortic dissection, a life-threatening cardiovascular
condition remains an important issue for patients and
healthcare systems worldwide [1]. Since risk factors
might prolong patient time spent in the intensive care
unit (ICU), identifying them at any point of hospitali-
zation could dictate medical evolution and decrease the
mortality rate [2].

Research has shown higher in-hospital mortality
rates for cardiac procedures compared with general
surgeries, and women are more likely to die following
cardiac procedures than men [3,4,5]. These data aver-
ages suggest that it is crucial to take into consideration
patient heterogeneity and other factors that could im-
pact overall clinical outcomes [6,7].

The overall likelihood of outcome in cardiac surgery,
including surgery for various heart conditions, can of-
ten range from 2% to 7% and might be influenced by
factors such as race, gender, age, low cardiac output,
and comorbidities not related to heart disease [8]. How-
ever, mortality rate might increase above 60% when pa-
tients develop postoperative acute kidney injury (AKI)
[9,10]. Even though cardiac surgery originated in 1886,
currently, more than 6.4 billion people do not have easy
access to treatment, and it is imperative to understand
the factors correlated with high mortality risk [11-13].

Cardiac surgery has unique characteristics, such
as high rates and volumes of exogenous blood prod-
uct transfusion, and systemic inflammatory response
(SIR) after cardiopulmonary bypass (CPB), that make
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patients more susceptible to AKI [14]. CPB in cardiac
surgery efficiently sustains myocardial oxygenation
and systemic blood oxygen levels by diverting blood
flow away from the heart while using an artificial lung
(oxygenator) for effective gas exchange [15-17]. Im-
proper stimulation of inflammatory markers generated
by extracorporeal circulation following cardiac surgery
continues to be a common cause of postoperative com-
plications, including AKI [15]. This aspect could lead
to a glomerular filtration rate (eGFR) < 30-44 mL/
min/1.73 m2, which is associated with increased in-
hospital and long-term mortality rates [18,19-21].

Studies have shown a strong correlation between
mortality rate and a drop in eGFR, where negative out-
come increase to 14% for each 10 mL/min/1.73 m2 de-
cline in eGFR [22-24].

Countless factors, including patient characteristics,
type of procedure, and perioperative management,
could influence variations in serum creatinine (SCr)
levels after cardiac surgery [25]. Some preliminary data
indicate there are gender variations in the prevalence
of AKI and changes in SCr levels following AD surgery
treatment [7,26,27].

Starting from admission, SCr levels could be a pre-
dictor marker for aortic surgery mortality rates, con-
sidering the fact that endogenous filtration of this bio-
marker was used to determine eGFR, also including
urinary output [28].

Elevated creatinine levels have been tied directly to
higher mortality, particularly in women with AKI, sev-
eral research findings highlight the significance of ac-
cepting gender differences in the management of this
medical condition [29,30].

According to different studies, female mortality rates
following hemofiltration for AKI were higher than in
males [31]. Although causes of gender differences are
not fully understood, they could include differences in
comorbidities, severity of the disease, or hormonal fac-
tors [32,33].

The cardiovascular system and the renal system are
closely linked, and preoperative kidney malperfusion,
atherosclerosis, systemic inflammation, hemopericar-
dium, tamponade cardiac, and cardiogenic shock are
all significantly related to the progression of AKI [17,
34]. This exemplifies how important it is to fully under-
stand how cardiac and renal systems interplay imme-
diately and how AKI progresses, considering that it is
an extremely risky complication with an incidence rate
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of up to 18-67%, following cardiac surgery [31, 34,35].

Increased morbidity, mortality, and prolonged hos-
pitalization in ICU are associated with AKI [36]. Re-
cent studies have demonstrated significant differences
between genders and the impact of AKI following car-
diac surgery, where female patients present increased
susceptibility for developing such nephropathy versus
male patients [6, 31]. Gender-specific research on AKI
following cardiac surgery is continuing to expand, but
the approaches behind each of the inequalities are still
incompletely known and require additional studies
[31,35]. Researchers need to develop efficient preven-
tion and therapeutic strategies to fully understand the
evolution of AD, risk factors, and clinical outcomes re-
lated to the gender gap in AKI following surgical treat-
ment of this specific medical condition [1-5].

Women over 75 are more at risk for death following
cardiac surgery than men [26,37]. Different comorbidi-
ties and postoperative complications are only a few of
the possible reasons for gender differences [32]. The
gender gap must be recognized, and efficient strategies
developed to improve outcomes, especially for older fe-
male patients [31,33].

Inotropic and vasoconstrictor drugs, typically uti-
lized preoperatively for persistent hypotension and
postoperatively to manage vasoplegia associated with
a systemic inflammatory syndrome, are related to renal
dysfunction in aortic dissection, particularly in female
patients [38].

Consequences of mechanical ventilation on hemo-
dynamic and renal perfusion during surgical treatment
of aortic dissection could lead to AKI [2]. Female pa-
tients with aortic dissection may be more vulnerable
due to lower baseline cardiac output and aortic diam-
eters, necessitating close monitoring of renal function
during mechanical ventilation [6,39,33].

Due to comorbidities, severity of the disease or dif-
ferent treatment responses, female patients with aor-
tic dissection may require to stay longer time in ICU
versus male patients [4,27]. To maximize results in AD
treatment, doctors should consider the gender gap in
each management strategy and establish individualized
care approaches [6]. To better understand the under-
lying factors for gender differences in mortality rates
of AD and develop specific approaches that would im-
prove patient outcomes, further studies are required.

Aortic diseases continue to have deadly outcomes
despite significant technological advances in therapy
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[33,40,41]. The main aim of this research was to ana-
lyse in a prospective study how the gender gap could
impact mortality rates among patients with aortic dis-
section.

B MATERIALS AND METHODS

We had three hypotheses in our study:

1.There is a statistically significant difference be-
tween patients with Stanford A dissection associ-
ating acute kidney injury and the gender gap.

2. There are statistically significant differences be-
tween utilization of inotropic drugs, bypass, isch-
emia time, time spent in ICU or intubation time
and patients with Stanford A dissection consider-
ing the gender gap.

3.There are statistically significant differences be-
tween gender and in-hospital and immediate
mortality.

We included in this prospective study 101 patients
with Stanford A thoracic dissection treatment between
2019 and 2022. The included criteria were SCr lev-
els and eGEFR for every patient at three different time
points: at admission, on the first day in the ICU, and
at discharge, also inotropic drugs used preoperatively,
perioperatively, and postoperatively, including cross-
clamp and CPB time, intubation period, and days spent
in ICU, all analysed for the two groups, men versus
women.

Patients whose consent could not be obtained or
who refused surgery were excluded from the study. We
also excluded patients with chronic cardiac failure with
functional status, chronic renal failure necessitating re-
placement therapy, tubulointerstitial diseases (urinary-
tract infections, toxic effects of drugs, nephrolithiasis,
urinary-tract obstruction) or history of renal trans-
plant patients with neoplasia, systemic infections, au-
toimmune disease, patients with nephrotoxic antibiot-
ics, and those under 18 years old. Data were analysed
in agreement with the ethical code and current legal
requirements. All manoeuvres were performed using
local protocols during surgery and in ICU.

In-hospital mortality is the term we use to describe
patients who died while hospitalized and immediate
mortality regards the patient in the first six months af-
ter discharge.

The study was conducted following the Declaration
of Helsinki and approved by ethical university resolu-
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tion No. 7225/07.10.2019, No. 878/23.04.2020, and
1359/10.05.2021.

Regarding statistical analysis, continuous vari-
ables were expressed by descriptive statistics as mean
+ standard deviation (SD) or median and minimum-
maximum, while the categorical variables were sum-
marized by absolute and relative frequencies. All con-
tinuous variables were checked for normality using the
Kolmogorov-Smirnoft test.

The variables that have a Gaussian distribution (ex.
age), were interpreted by means and SD, and the stu-
dent’s t-test was applied. Variables without a Gaussian
distribution, i.e., days in the ICU were analyzed by me-
dian and minimum-maximum, and the Mann-Whit-
ney test was applied.

For all two-sided statistical tests, the significance
was achieved if the estimated significance level p-value
was < 0.05. Statistical analysis was performed using
MedCalc Software, Version 12.5.0.0.

B RESULTS

The study reflects the characteristics and outcomes of
cardiac patients following acute aortic dissection sur-
gical treatment. In-hospital mortality, immediate mor-
tality, renal disease, hemofiltration, hemopericardium,
cardiac tamponade, cardiogenic shock, hypertension,
myocardial infarction, cardiac arrest, pulmonary hy-
pertension, chronic obstructive pulmonary disease,
asthma, and use of inotropic therapy are the factors
presented (preoperatively, perioperatively, and postop-
eratively) in Table 1.

The analyses were presented for the overall group as
well as separately by gender. The p-value indicates the
statistical significance of differences observed in each
variable between male and female patients. The strength
and direction of the association between each variable
and the outcome are provided as an OR (odds ratio)
with a 95% CI (confidence interval). Overall, the data
indicate that there were no significant differences be-
tween male and female patients in terms of in-hospital
and immediate mortality. So far, while female patients
were more likely to have hypertension, male patients
had a greater probability to develop hemopericardium
and pulmonary hypertension. Dobutamine treatment
during post-operative surgical intervention was attrib-
uted to considerably increased mortality risks. A sig-
nificantly lower mortality risk was attributed to the use
of noradrenaline during peri-op and post-op surgical
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Table 1. Detailed clinical and baseline characteristics of research participants

Total (101)
41 (40.6)

Variables
In-hospital mortality
Immediate mortality 1(10.9)
Renal dysfunction 3(52.5)
Hemofiltration 15 (14.9)
Hemopericardium 5(34.7)
Cardiac tamponade 4(13.9)
(

Cardiogenic shock 1(10.9)
Systemic hypertension 74(73.3)
Myocardial infarction 2(2)
Cardiac arrest 2(2)
Pulmonary hypertension 3(3)
Chronic obstructive pulmonary disease 8(7.9)
Asthma 3(3)
pre-op Inotropes therapy 12 (11.9)
Dopamine 3(3)
Dobutamine 7 (6.9)
Adrenaline 2(2)
Noradrenaline 7 (6.9)
peri-op Inotropes therapy 40 (39.6)
Dopamine 63 (62.4)
Dobutamine 79 (78.2)
Adrenaline 86 (85.1)
Noradrenaline 53 (52.5)
post-op Inotropes therapy 47 (46.5)
Dopamine 66 (65.3)
Dobutamine 75 (74.3)
Adrenaline 82 (81.2)
Noradrenaline 61 (60.4)

Female (35) Male (66) OR(CI95%) p-value
16 (45.7) 25(37.9) 0.72 (0.31-1.66) 0.290*
6(9.1) 5(14.3) 0.6 (0.16-2.12) 0.315*
37 (56.1) 16 (45.7) 1.51 (0.66-3.45) 0.217*
9 (13.6) 6(17.1) 0.76 (0.24-2.35) 0.770*
16 (24.2) 19 (54.3) 0.26 (0.11-0.64) 0.003*
9(13.6) 5(14.3) 0.94 (0.29-3.08) 0.575*
6(9.1) 5(14.3) 0.60 (0.16-2.12) 0.315*
44 (66.7) 30(85.7) 0.33(0.11-0.97) 0.031*
1(1.5) 1(2.9) 0.52 (0.32-8.62) 0.575*
1(1.5) 1(2.9) 0.52 (0.32-8.62) 0.575*
0 (0) 3(8.6) 0.32 (0.24-0.43) 0.039 *
6(9.1) 2(5.7) 1.65 (0.31-8.64) 0.431%
2 (3) 1(2.9) 1.06 (0.09-12.1) 0.725*
9(13.6) 2()8.6 1.16 (0.42- 6.67) 0.536*
2(3) 1(1.29) 1.06 (0.09-12.14) 0.725*
5(7.6) 2(5.7) 1.35(0.24-7.35) 0.539*
1(1.5) 1(2.9) 0.52 (0.32-8.62) 0.575*
7 (10.6) 0(0) 0.62 (0.53-0.73) 0.045%
4 (36.4) 6 (45.7) 1.47 (0.64-2.29) 0.398*
4 (66.7) 9 (54.3) 0.59 (0.25-1.37) 0.281%
7(71.2) 2 (91.4) 4.31(1.17-15.78) 0.015*
4 (81.8) 2 (91.4) 2.37 (0.62-9.04) 0.159*
4 (51.5) 9 (54.3) 1.11 (0.49-2.54) 0.478*
0 (45.5) 7 (48.6) 1.13(0.49-2.57) 0.464*
7(71.2) 9 (54.3) 0.48 (0.20-1.12) 0.070*
7(71.2) 8 (80.0) 1.61 (0.60-4.32) 0.237*
4 (81.8) 8 (80.0) 0.88 (0.31- 2.51) 0.511%
9(59.1) 2 (62.9) 1.17 (0.50-2.72) 0.440%

*chi-square test; pre-, peri-post-op- preoperatively, perioperatively, and postoperatively

treatment. The use of different types of inotropic thera-
py or the gender of patients was not identified as being
significantly different in other variables.

The patient distribution by age and gender in addi-
tion to corresponding p-values is presented in Table 2.

There were 101 patients in total, grouped into four
age groups: under 50, between 51 and 60, between 61
and 70, and between 71 and 80. For each age group,
gender distribution was also highlighted. There was
no significant difference in the gender distribution
between men and women in the age groups under

Table 2. Age characteristics of research participants

50 years and 51 to 60 years. Gender distribution was
statistically significant for the 71-80 age group, which
included significantly more females than males. These
results indicate that patient gender distribution in this
study may be influenced by age, with more female pa-
tients than male patients in the 71-80 range of age.

Descriptive statistics were performed, including
mean and standard deviation, for the overall group as
well as separately by gender, see Table 3.

Age, ejection fraction, SCr levels, and eGFR at ad-
mission and discharge are the characteristics of pa-

<50 12 (11.9%) 2 (5.7%) 10 (15 2%) 0.28
51-60 7 (16.8%) 5 (14.3%) 12 (18.2%) 0.82
61-70 3 (42.6%) 12 (34.3%) 31 (47.0%) 0.30
71-80 9 (28.7%) 16 (45.7%) 13 (19.7%) 0.01
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Table 3. Laboratory data of patients

Available online at: www.jccm.ro

VELEL S
Age
Ejection fraction

Creatinine at admission

eGFR at admission

Creatinine 1 day in the ICU

eGFR in the ICU

Creatinine at discharge

eGFR at discharge
Ischemia time
Total bypass time
Days in the ICU
Intubation time

Total (n=101) Female (n=35) Male (n=66)
64.30 (+/-10.4) 68.31 (+/9.49) 62.17 (+/10.39) 0.004*
52 (+/-6.5) 51 (+/-6.65) 52 (+/-6.47) 0.58*
1.16 (+/-0.44) 1.08 (+/-0.39) 1.21 (+/-0.45) 0.17%
71.30 (+/-23.4) 63.20 (+/-21.2) 75.59 (+/-23.53) 0.009*
1.45 (+/-0.99) 1.08 (+/-0.39) 1.40 (+/-0.9) 0.994*
64.7 (+/-28.62) 54.63 (+/-26.57) 70.07 (+/-25.5) 0.024*
1.31 (+/-1.05) 1.47 (+/-1.48) 1.23 (+/-0.74) 0.638*
72.29 (+/-28.25) 61.80 (+/-27.34) 77.85 (+/-27.31) 0.006*
135.65 (+/-48.31) 131.17 (+/-47.1) 138.03 (+/-49.1) 0.50*
201.73 (+/-73.35) 188.77 (+/-67.9) 208.61 (+/-75.6) 0.19%
1(0-34) 2 (0-21) 1(0-34) 0.88%*
10 (1-792) 2 (0-21) 11 (1-792) 0.19%*

* Student’s t-test expressed data by mean+/-SD: ** Mann Whitney test, data expressed by median (min-max);

tients. The results indicate that there were no sig-
nificant differences in ejection fraction, creatinine at
admission, SCr level day one in the ICU, SCr level at
discharge, or eGFR at discharge, but that there were
statistically significant differences between males and
females in terms of age (p=0.004) and eGFR at admis-
sion (p=0.009).

These findings indicate that age and eGFR at admis-
sion should be considered with caution when analys-
ing patient outcomes and deciding treatments, paying
attention to gender differences, and these results are
lending significant scientific credibility to hypothesis 1.

The mean ischemia time and total bypass time, as
well as their associated standard deviations for eve-
ry group, are part of the data provided in this research.
The results demonstrated that the average ischemia
time between the groups was not significantly different.
The mean total CPB time among these groups was not
significantly different. These results suggest that there
may not be a substantial difference among the groups
in the cross-clamp and CPB time.

The statistical methods were applied to analyse any
possible variations in the field of anaesthesia support in
light of the gender gap; see Table 4.

A Cox regression model with a p-value that was
close to the statistical significance (p=0.098) indicated
that the time of intubation had no significant influence
on in-hospital mortality based on gender.

Noradrenaline significantly increased the required
time for cardiac surgery (p=0.018), had a negative im-
pact on in-hospital mortality (p=0.37), and was influ-
enced by the gender of the patient, according to Cox
regression analysis.

At this point, we could say that these results lend sig-
nificant scientific credibility to hypothesis 2.

Figure 1 provides a graphic representation of Ka-
plan-Meier survival analysis and was utilised to evalu-
ate in-hospital mortality.

The survival rate at day 1 was 88.6%+/-5.3% for fe-
males and 81.8%+/-4.7% for males, differentiated by
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Fig. 1. In-hospital mortality survival rate based on gender
interpretation.

Table 4. Statistical analysis of the patient’s risk factors according to their gender

Variables p-value OR(CI95%)

Gender 0.23 0.348 t0 1.294
Intubation time 0.09 0.989 to 1.000
Ischemia time 0.93 0.986to 1.012
CPB time 0.43 0.994 to 1.012
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gender. Survival rate was 59.3%+/-8.4% for males and
59.0%+/-8.4% for females at day 7 post-operation, with
no statistically significant difference between the two
groups being observed (p=0.45, OR 0.79 [0.4-1.5]).

There were 35 patients in the female group, and 6 of
them died, giving the death event proportion of 9.1%
for this group of patients regarding immediate mortal-
ity. A total of 5 deaths occurred among the 66 patients
in the male group, for a mortality event percentage of
14.3%, with no statistically significant differences in the
immediate mortality. No Kaplan-Meier survival analy-
sis was performed due to the small sample size. Based
on these findings, we can conclude that the third hy-
pothesis is unsubstantiated.

EDISCUSSION

Aortic dissection is a deadly cardiovascular disease that
has an immediate impact on a patient’s life. It is im-
portant to understand every factor that directly affects
mortality rates [40,41].

Aortic dissection management has been studied in
the context of gender, and there is evidence that men
have a much higher risk than women [33,44,42,43].
Such studies helped to develop preventative and cura-
tive strategies for this life-threatening illness [4,5,32,
33, 36].

It is essential to identify additional risk factors that
may contribute to these disparities beyond the sever-
ity of the condition and its impact on treatment out-
comes in a more complete understanding of gender
differences regarding mortality rates related to aortic
dissection management. Intubation, ICU, cross-clamp,
and CPB time, and acute kidney injury are just a list of
the potential factors that have been examined. These
factors may have different degrees of influence on mor-
tality rates if we take into consideration the gender of
patients [5, 31, 36].

According to several studies, men might have an
increased risk of developing undesirable outcomes fol-
lowing aortic surgery, such as high mortality rates and
relatively long hospitalizations [42,43]. Also, follow-
ing aortic surgery treatment, men might develop AKI,
need more inotropic drugs, or longer periods of CPB
(33, 44].

Our findings suggest that males had a greater ten-
dency to develop hemopericardium and pulmonary
hypertension, while females were more prone to high
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systemic hypertension. Regarding inotropic drugs
used postoperatively, dobutamine was significantly
associated with increased mortality risks. Meanwhile,
administration perioperatively or postoperatively, no-
radrenaline was significantly associated with decreased
mortality risks. Notably, neither the usage of different
inotropic or vasoactive drug therapies nor the impact
of gender on any other variables indicated significant
differences. Also, there were no significant differences
in in-hospital and immediate mortality between male
and female patients.

Due to comorbidities, age plays a significant in-
fluence on anticipated mortality in aortic dissection
[5,26]. Age should therefore be considered when evalu-
ating the severity and expected outcomes of aortic dis-
ease in medical practice [26, 37].

According to our analysis, there were no significant
differences in the gender distribution of patients be-
tween the age category of 51 to 60 and under 50. For the
71-80 age range, however, the gender distribution was
statistically significant, with significantly more females
than males. These results suggest that age could have a
significant repercussion on the gender distribution of
study participants, with a higher proportion of female
than male group members in the 71-80 age category.

The patients’ gender varied significantly, according
to the analysis of the population’s health status and sur-
gical treatment, certain patients needing more inten-
sive care support and longer recovery time than others.
Genetics, lifestyle, and overall health are only a few of
the causes of this gender gap. For this reason, it is im-
portant to consider gender as a variable when planning
treatments and preventive strategies that encourage eq-
uitable health outcomes [33, 40,41,43].

Our analysis reveals statistically significant differ-
ences regarding age and eGFR at admission between
males and females, but no positive correlation based on
gender difference regarding ejection fraction, CPB and
ischemia time, SCr levels at admission, after one day
in the ICU, at discharge, or eGFR at discharge. Man-
agement of patients with aortic dissection should take
into consideration age and eGFR at admission as risk
factors.

Aortic dissection has alarmingly high mortality rates
especially if patients would fail to reach the hospital in
time for prompt and effective treatment, so constant at-
tention and concern for this disease are required [33,
40,41,43]. It is important to take into consideration
preoperative and postoperative risk factors, and the
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gender gap to improve aortic dissection management
and decrease their impact on the outcome [7, 25]. A fo-
cus on eligible risk factors is critical in emergency cases
and their identification and good management might
influence the mortality rates [38].

Regarding patients following aortic dissection sur-
gery treatment, in-hospital mortality is a significant
consequence of concern, so it is crucial to establish
contributing factors. According to our study, there
was no statistically significant difference in the mortal-
ity rates of male and female patients, highlighting that
gender may not be a significant factor in predicting in-
hospital mortality rates.

The data analysis on immediate mortality shows that
there were no statistically significant differences be-
tween the gender groups and mortality recorded in the
follow-up period,

This study provides valuable insights into the char-
acteristics and outcomes of patients undergoing aortic
dissection surgery, highlighting the importance of con-
sidering various variables such as gender, age, inotropic
therapy use, and renal function in predicting patient
outcomes. These findings could assist clinical decisions
and lead to better patient outcomes. Our research con-
tributes to the wealth of knowledge already available
on the subject and might have implications for further
research in this field. If so far it has been considered
that gender male has an important contribution to the
incidence and mortality rate of aortic dissection, this
it seems to be changing, and the gender gap is not as
evident as it used to be.

Limitations

It is crucial to remember that the study was limited
by the exclusion of patients who died suddenly before
being admitted, which might have influenced its out-
comes. The lack of national registers of people who had
surgeries renders it exceedingly hard to keep a record
of these patients, consequently, follow-up is only al-
lowed six months after surgery.

B CONCLUSIONS

In conclusion, there has been an upgrade regarding
the way gender gaps in aortic dissection incidence and
mortality have been viewed. The gender gap is not as
large as previously believed according to this study,
which also found that there were no appreciable differ-
ences in in-hospital and immediate mortality between
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male and female patients. However, more research is
required to completely understand how gender affects
aortic dissection outcomes taking the gender gap into
account. The findings of this study, which consider fac-
tors like gender, age, usage of inotropic treatment, renal
function, and mortality rate, can guide clinical judge-
ment and enhance acute aortic dissection patient out-
comes. The results presented might have a beneficial
effect on following cardiac surgery studies and also on
the decision about the most efficient medical therapies
for this life-threatening disease known as acute aortic
dissection.
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