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Abstract: Aortic dissection (AD) is a critical heart condition with potentially severe outcomes. Our
study aims to investigate the existence of a "weekend effect" in AD by examining the correlation
between patient outcomes and the timing of their treatment during weekdays vs weekends.
Specifically, we assessed prospectively the effects of the timing of treatment on patient outcomes
for acute aortic dissection, both before surgical intervention and during hospitalization, as well as
during the follow-up period. The mean age of the study population used here was 62.5 years with
a high degree of variability. We recorded a rate of mortality before surgery of 8.65% for the weekend
group and 15% for the weekday group, with no significant differences noted in the results of
statistical tests. During hospitalization, mortality was found to be 50% (n=52) in the weekend group
and 25% (n=5) in the weekday group, again with no significant differences observed in the results
of the same statistical tests. Patient mortality after discharge was 9.61% (n=10) in the weekend group
and 5% (n=1) in the weekday group. Our findings suggest that there is no significant difference in
mortality rates between patients admitted to the hospital on weekends versus weekdays. Therefore,
the period of the week when a patient presents to the hospital with aortic dissection appears to not
affect their mortality outcomes.
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1. Introduction

Despite the significant progress in medical care over the past decades, typical high rates of death
related to aortic dissection continue to be a crucial issue [1,2]. Although intraoperative mortality has
decreased, post-operative mortality continues to remain high due to comorbidities [1,3]. Usually, pre-
anesthetic screening is not performed on patients with acute symptoms, which is essential for
identifying and excluding comorbidities that can influence the patient's outcomes [4].

For high-quality care, it is of crucial importance to understand which factors decrease the
mortality rate in aortic diseases. Since treatment is usually provided to the affected segment of the
aorta only, leaving the rest of the aorta at risk, it is essential to have a deep understanding of the
disease's etiology [5,6].

With increased experience in aortic disease prevention, diagnosis, and treatment protocols,
mortality rates has significantly decreased [7-9]. However, to provide surgical treatment and protect
the patient from suffering additional complications, an early diagnosis is necessary [10,11]. While at
present survival rates continue to increase, mortality rates remain high for unknown reasons. These
factors may have a significant impact on the outcome of the patients if they are identified and treated
successfully [12,13].

Recent studies showed that one of the key factors that influence overall patient survival is the
patients' admission day, during the weekend or weekday [14-16]. Notwithstanding the availability
of the healthcare system during the weekends, it is shown that patients who receive treatments on
weekends have higher morbidity and mortality rates [17,18]. This might be a consequence of a more
limited diagnostic investigation typical of weekends as compared to a weekday. As a consequence,
it is more difficult both to identify the underlying medical condition of the patients and to
successfully implement therapeutic preventive measures meant to decrease immediate mortality.

Whether a patient is admitted to the hospital during the week or the weekend, the timing of their
presentation is an important factor that should not be ignored and deserves further investigation.
The absence of medical professional workers throughout the weekend can cause a delay in treatment
for patients suffering thoracic aorta injury, justifying the demand for this study. The various levels of
experience among health professionals should also be taken into account as they may have a negative
impact on treatment outcomes [19]. Before surgery, in particular, it is essential to identify potential
risk factors and adopt initiatives to improve patient outcomes. It is hard to overestimate how crucial
this is, and it deserves ongoing attention [20].

Regardless of the day of hospital admission, maintaining stability in AD is vital for effective
treatment. The purpose of this research is to compare the outcome of the patients treated on weekdays
to those treated on weekends to determine whether a difference in mortality before, during, and after
invasive treatment for aortic dissection can be observed. A prospective analysis is here performed on
the hospital records of patients who received surgical treatment for AD in a single cardiac surgery
department. In this study, a variety of statistical methods are employed to investigate the
predictability of the day of admission as a risk factor for AD. The paper is organized as follows. In
section 2, we describe the material used and the methods employed here. Then in section 3, we
present the statistical results on the so-called "weekend effect" for AD treatment, while an extensive
discussion on the outcome is made in section 4. The article closes with the conclusions in section 6,
after highlighting some some limits of the study in section 5.

2. Materials and Methods

This study aims to assess the relationship between the day of the week and mortality in patients
undergoing invasive treatment for AD. Medical records of 124 patients were prospectively examined
to determine the mortality rates before, during, and after treatment, as well as between weekdays
and weekends (Figure 1). To assess if the period of admission during the week may have an impact
on the outcome of AD, the study analyzed medical data collected in a single tertiary cardiac surgery
center between 2019 and 2021, with a six-month follow-up.

The inclusion criteria for this study were adult patients (over the age of 18) presenting with AD,
who gave their informed consent to participate in the study. The patients were treated on a 7-
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day/week basis. The exclusion criteria included patients who did not provide consent, those under
the age of 18, and patients admitted to the hospital with associated medical comorbidities such as
chronic congestive heart failure (HYHAIII-IV) or extracorporeal membrane oxygenation (ECMO) use
preoperatively, and those who required treatment for chronic heart diseases on either weekdays or
weekends. All patient data were analyzed following ethical standards, intensive care unit (ICU)
protocols, and standard surgical operating protocols.

Statistical analysis was performed using the IBM SPSS Statistics program (IBM Corp. Released
2015. IBM SPSS Statistics for Windows, Version 16.0. Armonk, NY: IBM Corp., USA). When dealing
with categorical variables, the findings of descriptive statistics were often reported in the form of
absolute and relative frequencies. The mean * standard deviation (minimum-maximum) was used
for continuously collected data.

The study provides an in-depth overview of the participants’ clinical and baseline
characteristics, which can provide valuable insights into the factors that might have influenced their
outcomes.

The medical records of 124 patients were systematically analyzed to compare weekday and weekend
mortality rates before, during, and after treatment.

Adult patients (over the v
age of 18) with AD who o
provided their Data were collected from 124 patients who underwent ,Thle e(zixcciuswp Cr‘terﬁa
informed agreement to surgery for AD included patients who
participate in the b did not provide
research met the consent, those under
inclusion criteria for the age of 18
this study.

Y A 4
< WEEKEND > < WEEKDAY )

16.1% of the participants presented for treatment 83.9% of the participants presented for treatment
during the weekend during the weekdays

Figure 1. Flowchart of patients' characteristics.

3. Results

The participants of the study were 124 patients who underwent surgery for AD. (See Figure 1)

In particular, 67.7% of the participants were men and 32.3% were women. The majority of the
participants presented for treatment during the weekdays (83.9%), while only 16.1% presented
during the weekend. Based on this analysis, 40 (32.3%) of the patients had hemopericardium, 18
(14.5%) had cardiac tamponade, 13 (10.5%) had cardiogenic shock, and 2 (1.6%) had cardiac arrest, 3
(2.4%) were on anticoagulation therapy and 19 (15.3%) were on antiplatelet therapy, 60.5% of the
patients underwent ascending aorta replacement, 8.9% underwent hemiarch replacement, 19.4%
underwent aortic valve replacement, 7.3% underwent RCA reimplantation, 6.5% had LCA
reimplantation, 3.2% LAD bypass, 5.6% RCA bypass, and 5.6% Bentall procedure. Before surgery, 3
(25%) patients died, and 12 (9.7%) patients died in the hospital. A total of 52 (41.9%) patients died
during the study, and 10 (8.1%) of these deaths were immediate. The observations presented here are
summarized in Table 1.
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WEEKDAY WEEKEND TOTAL P Value
Frequency Percent Frequency Percent Frequency Percent
(n=) (%=) (n=) (%) (n=) (%)

Men 71 84.52 13 15.48 84 67.74  <0.01
Gender

Women 33 82.50 7 17.50 40 3226 <0.01
Presentation 104 83.87 20 16.13 124 100.00 <0.01
Hemopericardium 34 85.00 6 15.00 40 32.26 0.09
Cardiac tamponade 3 72.22 5 27.78 18 14.51 <0.01
Cardiogenic shock 11 84.61 2 15.38 13 10.48 0.07
Cardiac arrest 0 - 2 100.00 2 1.61 0.06
Anticoagulation Therapy 3 100.00 0 - 3 242 <0.01
Antiplatelet Therapy 17 89.47 2 10.53 19 15.32 0.07
Ascending aorta 75 60.48 <0.01

63 84.00 12 16.00

replacement
Hemiarch replacement 10 90.91 1 9.09 11 8.87 <0.01
Aortic valve replacement 21 87.50 3 12.50 24 19.35 0.09
RCA reimplantation 7 77.78 2 2222 9 7.26 <0.01
LCA reimplantation 6 75.00 2 25.00 8 6.45 <0.01
LAD by-pass 4 100.00 0 - 4 3.23 0.06
RCA by-pass 6 85.71 1 14.29 7 5.65 0.07
Bentall procedure 5 71.43 2 28.57 7 5.65 <0.01
Death before surgery 9 75.00 3 25.00 12 9.68 <0.01
In-hospital mortality 46 88.46 6 11.54 52 41.93 <0.01
Immediate mortality 10 100.00 0 - 10 8.06 <0.01

RCA — right coronary artery; LCA —left coronary artery; LAD —left anterior descending.

In the following, the average laboratory data of the patients at admission time considered in this

study is presented (Table 2). The study population had a mean age of 62.5 years with a high degree
of variability. On average the population had a LVEF value of 51.05% with high variability, while the
creatinine levels showed low variability with a mean of 1.25 mg/dl, value at the limit of normal
reference range. eGFR had a mean of 71.30 mL/min/1.73m? within normal boundaries but with high
variability. Liver function (GOT and GPT) showed high variability with mean levels of 79.82 U/L and
71.13 U/L, beyond the standard reference range. Hemoglobin levels had a mean of 12.50 g/d], slightly
below range with low variability. Platelet count had a mean of 224.92 x 103/uL in normal parameters
but with high variability. White blood cell count had a mean of 11.33 x 103/uL,, at standard conditions
with low variability, see Table 2.
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Table 2. Admission laboratory data of patients with Stanford A dissection.

Std. Deviation

Mean Minimum Maximum (SD)
Age 62.53 17 86 12.866
LVEF(%) 51.05 0 60 10.434
Creatinine levels(mg/dl) 1.25 0.59 6.69 0.789
eRGF(mL/min/1.73m?) 71.30 7.9 216.6 23.418
GOT(U/L) 79.82 10.0 2638.0 289.399
GPT(U/L) 71.13 6.0 2067.0 240.204
Hemoglobin(g/dl) 12.50 54 26.1 2.601
Thrombocytes(10%/uL) 224.92 20.7 996.0 122.128
Leukocytes(103/uL) 11.33 2.0 24.4 4.838

LEF —left ventricular ejection fraction; eGFR —estimated glomerular filtration rate; GOT —glutamic oxaloacetic
transaminase; GPT —glutamic pyruvic transaminase.

In the following Kaplan-Meier survival analyses for both weekday and weekend groups of
populations are presented. In Figure 2, we show results of survival analysis before surgery. As can
be seen, both groups exhibit similar survival curves with no particular difference in their trends.

Survival Functions
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Figure 2. Kaplan-Meier representation of the mortality before surgery.

In Table 3, mortality events before surgical intervention are summarized. The weekend group
comprised 104 patients, with 9 death events recorded, resulting in a death event percentage of 8.65%.
The weekday group consisted of 20 patients, with 3 death events recorded, equating to a death event
percentage of 15%. To evaluate the significance of these results three statistical tests were applied,
but no statistical difference between the analyzed weekend and weekday groups, see Table 3.
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Table 3. Mortality before surgery.

Sig.
Total No. of Death Breslow
Percent Log Rank . Tarone
Present Event (Generalized
(Mantal-Cox) . Ware
Willcoxon)
WEEKDAY 20 3 15.00
0.272 0.196 0.234
WEEKEND 104 9 8.65

In the following, Kaplan-Meier survival analysis is used to compare in-hospital mortality rates
between weekday and weekend patients. The results indicated that both patient groups presented a
similar statistical pattern, highlighted by a comparable downward trend in their survival probability
(Figure 3).
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Figure 3. Kaplan-Meier representation of the In-Hospital mortality.

The results of the study of in-hospital mortality data, including the number of patients, death
events, and death event percentage, for both the weekend and weekday groups, are summarized in
Table 4. The weekend group consisted of 104 patients, 52 death events, and a death event percentage
of 50%. The weekday group comprised 20 patients, with 5 death events and a death event percentage
of 25%. For patients who were admitted to the hospital on weekdays and passed away during their
hospital stay, the mean time to death was 15.8 days (95% CI, 12.7 to 18.9). For patients who were
admitted to the hospital on weekend and passed away during their hospital stay the mean time to
death was 18.1 days (95% CI, 7.7 to 28.6). Log Rank (Mantal-Cox), Breslow (Generalized Willcoxon),
and Tarone Ware tests were performed to determine if there are any differences in mortality rates
between patients admitted to the hospital on weekends compared to those admitted on weekdays.
No statistically significant differences were found between these two groups regarding in-hospital
mortality, (see Table 4).
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Table 4. In-hospital mortality.
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Mean? Sig.
No. of 95% Confidence
Total Log Rank Breslow
Death Std. Interval Tarone
Present Estimate (Mantal- (Generalized
Event Percent Error Lower Upper Ware
Cox) Willcoxon)
Bound Bound
WEEKDAY 20 5 25.00 18.138 5.350 7.653 28.623
0.260 0.209 0.232
WEEKEND 104 52 50.00 15.806 1.599 12.671 18.941

Regarding immediate mortality data, in the weekend group, there were 104 patients, with 10

death events resulting in a death event percentage of 9.61%. The weekday group comprised 20
patients, with 1 death event resulting in a death event percentage of 5%. For patients who were
admitted to hospital during weekdays, received surgical treatment and passed away in the follow-
up period, the mean time to death was 29.5 days (95% CI, 25.7 to 33.2). For patients who were
admitted to hospital during the weekend, received surgical treatment and passed away in the follow-
up period, the mean time to death was 34 days (95% CI, 34 to 34).

The analysis performed to determine if there were differences between weekend and weekday
groups, mortality registered in the follow-up period shows no statistically significant differences
between them, (see Table 5). In this case, no Kaplan-Meier survival analysis was conducted given the
reduced sample size which does not allow for consistent conclusions.

Table 5. Immediate mortality.

Mean? Sig.
No. of 95% Confidence
Total Log Rank Breslow
Death Std. Interval Tarone
Present Estimate (Mantal- (Generalized
Event Per cent Error Lower Upper Ware
Cox) Willcoxon)
Bound Bound
WEEKDAY 20 1 5.00 34.000 0.001 34.000 34.000
0.729 0.342 0.369
WEEKEND 104 10 9.61 29.456 1.912 25.710 33.203

4. Discussion

The patient's life is immediately affected by the catastrophic cardiovascular condition of aortic
dissection. Understanding every factor that directly affects mortality rates is important since the
timing of a patient's admission to a hospital can have a significant impact on the course of treatment
[21].

It is still necessary to identify other risk factors that might increase mortality rates besides the
severity of aortic disease and its direct impact on treatment outcomes. Previous research has made
an effort to investigate the link between acute or chronic patients and arrival times at the medical
facility, such as on weekends or weekdays, without general agreement [22-24].

In this study, the majority of the patients were male and presented for treatment during the
weekdays. The results showed that patients with more complicated pathologies such as
hemopericardium, cardiac tamponade, cardiogenic shock, and cardiac arrest were more likely to
experience adverse outcomes. Additionally, the presence of anticoagulation or antiplatelet therapy
added another layer of complexity to the patient’s condition and may have contributed to the higher
mortality rate observed in the study. The surgical interventions performed in this study included
ascending aorta replacement, hemiarch replacement, aortic valve replacement, RCA and LCA
reimplantation, myocardial revascularization and Bentall procedure. The analysis indicates that in-
hospital mortality rate was higher than in follow-up. It is important to note the impact of the
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pathological complexity of these patients on both the surgical intervention and the outcome.
Understanding these complexities is crucial in improving patient care and outcomes in cases of aortic
dissection

The associated medical condition could negatively affect patients' outcomes whether they
receive elective or emergency aortic surgery, or if they receive it on a weekday or a weekend [25].

Aortic dissection has been associated with a variety of etiological factors, such as male gender,
age, genetics, hypertension, aortic valve diseases, or abnormalities of collagen tissue, age [26-29].
Knowing this makes it possible to take action against the condition, extend patient monitoring for
those who are susceptible, develop particular therapeutic approaches, and prepare patients for
elective treatments when they meet the criteria for surgical indication.

Understanding the health status and the need for additional intervention largely depends on the
conclusions of the analysis. The results indicated that the studied population's average age was high
and that there was a significant level of individual age variability. Multiple factors, including
genetics, lifestyle, and overall health, could be responsible for the age range level [30].

LVEF, which measures how efficiently the heart can pump blood, had a high standard deviation,
which indicates a high level of variability. LVEF variation may be caused by a variety of conditions,
such as aging, heart disease, or cardiovascular disease.

With a mean value and a low standard deviation, the creatinine levels in the study population
showed low variability. This might indicate that the studied population's kidney function is at a
comparable level. The estimated glomerular filtration rate, on the other hand, showed a high
standard deviation, indicating a high level of variability in this parameter, which may be caused by
several factors affecting kidney function. The liver function parameters showed high variability,
which could be a result of various factors affecting liver function. A similar level of hemoglobin
production in the study population is suggested by the low standard deviation of hemoglobin levels.
The platelet count, on the other hand, had a high standard deviation, indicating a high degree of
variability in this parameter, which may be caused by a variety of factors that influence blood clotting.
The white blood cell count also had a low standard deviation, indicating that the research population
generated white blood cells at a similar rate. The findings of our study reveal information on the
health of the group under observation and highlight the necessity for additional research to fully
comprehend how these characteristics affect the prognosis of individuals with similar diseases.

Even if a genetic diagnosis does not exist, the pathogenesis may point to different genetic
syndromes like Marfan syndrome and Ehrle-Danlos due to the disease's agelessness and premature
development. Furthermore, this could be alert for long-term conditions such as atherosclerosis or
uncontrolled hypertension, making it an important factor that should not be overlooked [31].

As aortic dissection has a high death rate—an estimated 50% during the first hour of onset—
constant worry about the condition is essential [32]. This accentuates the urgency and importance of
the condition since there is a good chance the patient will not arrive at hospital in time for prompt
and effective treatment.

In particular, the occurrence of preoperative and postoperative events must be taken into
account when analyzing mortality and its reduction in relation to inpatient and outpatient care. To
identify and manage risk factors and circumstances that could influence a hospitalized patient's
mortality, this evaluation is required [33-36]. Due to the high rate of death associated with this
disease, the treatment approach in the case of an emergency presentation of a patient with an aortic
dissection must be concentrated on the segments that are eligible for therapeutic intervention. Early
recognition and treatment of known risk factors in these circumstances may make the difference
between life and death [37-42].

The results of the statistical analysis failed to show a significant difference between the mortality
events before surgical intervention that occurred in the weekend group and the weekday group. The
three tests used (Log Rank (Mantal-Cox), Breslow (Generalized Willcoxon), and Tarone Ware)
yielded p-values greater than 0.05, indicating a lack of statistical significance in the difference in death
event percentage between the two groups. Although the percentage of death events was higher in
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the weekday group, the results of the analysis do not support the notion that this difference is
statistically significant.

It is well documented that patients who arrive for elective treatment are managed better and
have a higher chance of surviving than patients who arrive for emergency medical care. The affected
aorta segment must always be identified to determine the best treatment strategy and establish any
associated diseases and risk factors [43,44].

The patient could develop hemodynamic instability while being transferred to the cardiac
surgery department, which may increase overall mortality [45,46].

The results of our data analysis, which examined the association between in-hospital death rates
and admission periods (weekend vs. weekday), revealed no statistically significant difference in the
mortality rates between the two groups. We also looked into the link between admission times and
immediate mortality (death within six months after release). The findings indicate that there is no
relationship between the day of admission and the mortality rate, but further research is needed to
prove or disprove these results and determine the underlying reasons for the correlation. This study
provides valuable insights into in-hospital mortality patterns and has the potential to inform future
research and medical practices aimed at improving knowledge of patient outcomes.

Based on the findings of the current study, there were no significant differences in in-hospital
mortality rates among patients with aortic dissection who arrived on weekends versus those who
arrived on weekdays. This indicates that the cause of death rate observed in these diseases is complex
and multifactorial and that more research is required to determine and tackle the real factors. These
findings shed a light on the need for a comprehensive understanding of the risk factors, clinical
procedures, and types of surgery attributed to AD to provide consistent and optimal patient
outcomes each day of the week. These observations, along with those from previous research,
provide critical guidelines for public study in order to identify fresh, undiscovered risk variables that
affect aortic dissection patients. These findings support ongoing efforts to improve patient outcomes
as well as our knowledge of this complex disease, given that aortic dissection is a potentially fatal
disorder that continues to inspire great interest and research in the medical community.

5. Limitations

It is important to note that the study presented here was limited by the exclusion of patients who
died before hospitalization, which may have impacted the overall results. Additionally, the study
was conducted in a single cardiac surgery department, which may not fully reflect the larger
population while the absence of national prevention programs adds to the complexity of this field.
The limited follow-up period of six months after surgery, as determined by the national registry, also
presents a challenge for long-term analysis.

6. Conclusions

The results of the present study indicate that there is no significant difference in mortality
between patients diagnosed with aortic dissection who present on weekends versus weekdays. This
finding emphasizes the crucial need for consistent and uniform high-quality medical care, regardless
of the day of presentation. To further advance the field and enhance our understanding of these life-
threatening diseases, it is imperative to continue investigating the factors that influence surgical
outcomes. This objective can be achieved through conducting multicenter studies, which will
broaden the scope and depth of analysis beyond the limitations of a single cardiac surgery center. In
addition, the establishment of national registers and the implementation of preventative programs
could contribute to reducing the mortality rate associated with aortic dissection, which remains a
topic of ongoing investigation. Despite the limitations, the results of the current study contribute to
the advancement of the knowledge base in the field and provide a foundation for future studies to
build upon, particularly regarding the identification of new risk factors and improvement of
outcomes for patients with aortic dissection. This study provides valuable insights into the mortality
rate of aortic dissection and has the potential to inform future research and medical practices,
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shedding light on crucial areas for improving patient outcomes and shaping effective treatment
strategies.
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