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Introduction: Acute aortic dissection is a rare and life-threatening condition with highly variable clinical presentations, often 
resulting in atypical symptoms and initial misdiagnosis. This study aimed to investigate clinical presentations and explore the 
associations between clinical characteristics, delayed diagnosis, and in-hospital mortality among patients with acute aortic dissection.
Methods: A retrospective chart review was performed on patients presenting with acute aortic dissection at an urban academic 
emergency department in Thailand between January 1, 2011, and December 31, 2020. Baseline characteristics, clinical presentations, 
imaging findings, delayed diagnosis (>4 h from first emergency department contact), and in-hospital mortality rates were analyzed.
Results: The study included 103 patient charts, predominately men (71 patients), with a median age of 71 years (interquartile range of 
58–78 years). Abdominal pain (36.9%) and thoracic pain (24.3%) were the most common presenting symptoms. Dyspnea (11.7%), 
altered consciousness (4.9%), and syncope (4.9%) were the three main painless presenting atypical symptoms. Atypical presentations 
were not significantly associated with delayed diagnosis, which occurred in 27.2% of cases. Normotension, a history of coronary artery 
disease, and pleural effusion were associated with delayed diagnosis. Abnormal chest films were major risk factors for in-hospital 
mortality, observed in 22.3% of patients with acute aortic dissection, whereas delayed diagnosis was not directly related to such 
mortality.
Conclusion: The incidence of acute aortic dissection in the urban Thai population was 32.4 per 100,000 patient-years, with a range of 
clinical presentations. A high index of suspicion for AAD is crucial for timely diagnosis, even in patients with atypical symptoms and 
seemingly normal vital signs. Careful interpretation of chest radiographs is essential as abnormal chest X-ray findings are associated 
with a poorer prognosis.
Keywords: aortic dissection, delayed diagnosis, atypical presentation, mortality, incidence

Introduction
Acute aortic dissection (AAD) is a rare and life-threatening condition that remains challenging to diagnose and treat. The 
common presentation of AAD includes sudden, severe chest and back pain.1–3 However, AAD’s clinical manifestations 
vary widely and overlap with more common conditions. Patients often present atypically, with symptoms including 
abdominal pain, neck pain, or even no pain.1,3–5 These atypical characteristics lead to a 14–78% rate of delayed diagnosis 
or misdiagnosis.1,6 Previous studies have revealed high mortality rates in patients with AAD due to atypical 
presentations.1,2,4,7 Moreover, untreated AAD can increase mortality by 1–2% h−1 within the first 48 h after symptom 
onset.8,9

Several studies across different populations, including Asia, have focused on the characteristics, investigation, 
management, and outcomes of AAD.1,10–12 However, few studies have addressed this topic in Thailand. Those that 
have been published were conducted in suburban areas and included only six patients with AAD in one study.13,14 

Therefore, we performed a hospital-based cohort study to identify the typical and atypical presentations and initial 
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imaging in AAD. We also investigated the association between clinical characteristics and (i) delayed diagnosis and (ii) 
in-hospital mortality.

Methods
Study Design
This descriptive retrospective study was conducted at an urban tertiary emergency department (ED) in Thailand between 
January 1, 2011, and December 31, 2020. The study was approved by the Vajira Institutional Review Board (VIRB), 
Faculty of Medicine Vajira Hospital (COA 145/2565). Given the study’s retrospective nature and use of de-identified 
medical records, the IRB waived the requirement for written informed consent. Patient confidentiality was strictly 
maintained through anonymization, and all data handling complied with the ethical principles outlined in the Declaration 
of Helsinki.

Study Population
This study enrolled patients who presented to the ED between January 1, 2011, and December 31, 2020, and had AAD 
confirmation.

Data Collection
Data were extracted from the hospital’s electronic database for patients diagnosed with specific ICD10 (I71.xx) who 
underwent computed tomographic angiography (CTA) as the gold standard for diagnosing AAD between January 1, 
2011, and December 31, 2020. Patients with known aortic dissection, those referred from other hospitals, and those with 
incomplete data were excluded. Collected data included sex, age, comorbidities, chief complaint, pain severity and 
location, imaging results [chest X-ray (CXR), ultrasonography, and computed tomography], Stanford classifications, in- 
hospital mortality, and time to diagnosis.

Pain severity was assessed using a numerical pain scale in the ED. Radiologists interpreted all CTA results, whereas 
CXR and ultrasonography results were obtained from physicians’ reports. Time to diagnosis was defined as the duration 
from patient arrival at the ED to AAD diagnosis by the attending physician.

Outcomes
The primary outcome comprised the characteristics of aortic dissection, including the distribution of presenting 
symptoms, in-hospital mortality rate, and frequency of delayed diagnoses among patients with AAD. Secondary 
outcomes included associations between patients’ clinical characteristics and (i) delayed diagnosis and (ii) in-hospital 
mortality.

Definitions
Atypical presentation: Patients with AAD presenting with pain solely in locations such as the abdomen, neck, or legs, 

or those without pain, were categorized as having atypical presentations. Traditional AAD symptoms included sudden, 
severe chest or back pain and hypertension.15

Delayed diagnosis: In the absence of a consensus definition, we defined delayed AAD diagnosis based on previous 
studies. Higginson et al16 suggested a 4-h timeframe as a performance indicator for emergency departments, with 
potential adverse outcomes due to ED overcrowding. An aortic dissection registry reported a median AAD diagnosis time 
of 4.3 h [interquartile range (IQR) 1–3: 1.5–24.0 h],1 with significantly reduced survival rates observed beyond 24 h from 
symptom onset.17 Another study indicated higher mortality rates in patients with AAD undergoing surgery >4 h after 
diagnosis, escalating further after 8 h.18 Hence, we adopted a 4-h cutoff period for delayed diagnosis.

In-hospital mortality: Death occurring during hospitalization due to AAD.
Aortic dissection classification: Aortic dissections were classified according to the Stanford classification as Group 

A dissections, where the origin of tearing was anywhere along the ascending aorta, and Group B dissections, which did 
not involve the ascending aorta.

https://doi.org/10.2147/OAEM.S496279                                                                                                                                                                                                                                                                                                                                                                                                                                                   Open Access Emergency Medicine 2025:17 174

Kanoksirirat and Nithimathachoke                                                                                                                                              

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Statistical Analysis
All analyses were performed using R version 4.2.1. Descriptive statistics were presented as means ± standard deviations 
or medians ± IQRs. Normality was assessed using the Shapiro–Wilk test at a significance level of 0.05. Mean or 
proportion comparisons were performed using Student’s t-test or the Wilcoxon rank-sum test. Categorical data were 
presented as numbers and percentages and compared using Pearson’s chi-squared test or Fisher’s exact test. Multivariable 
logistic regression was employed to identify independent factors associated with (i) time to diagnosis and (ii) in-hospital 
mortality, including variables with p-value < 0.10. Odds ratios (ORs) with 95% confidence intervals (CIs) were estimated 
after adjustment for multiple factors, with a stepwise strategy employed to retain variables with p-value ≤ 0.15. 
A backward strategy was used to verify the final model. All tests were two-sided and considered statistically significant 
at p-value ≤ 0.05.

Results
Between January 1, 2011, and December 31, 2020, 178 patients were assessed for eligibility, with 103 (58.5%) of 
these enrolled in the study. Patients were excluded for the following reasons: i) known AAD cases (n = 16), ii) 
incomplete data (n = 43), and iii) referral to our institute for definitive surgery (n = 16) (Figure 1).

Of the 103 enrolled patients, 39 and 64 had AAD type A and type B, respectively. All patients with type A AAD 
underwent surgery, except two who experienced cardiac arrest prior to operation. Treatment modalities for patients with 
type B AAD varied and are not listed in this study. With 103 enrolled patients, the post-hoc power was 67.7 (alpha 0.05). 
Demographic data, presenting symptoms, physical examinations, and imaging findings are detailed in the subsequent 
sections.

Demographic Data
The median age (IQR) was 71 (58–78), with men comprising 68.9% of the cohort. Although the majority of patients 
were elderly, those with type B AAD tended to be older than those with type A (p-value = 0.04). Hypertension was 
the most prevalent underlying disease (66%), with no significant difference between types of aortic dissection 
(p-value = 1). Other comorbidities occurred in <25% of patients. Few patients exhibited high-risk features, such as 
aortic valve disease (5 cases; 4.9%) or Marfan syndrome (2 cases; 1.9%). Additional demographic data are presented 
in Table 1.

Figure 1 Inclusion and Exclusion flow chart.
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Primary Outcome
Pain was the chief complaint in most patients with AAD (71.8%), with chest pain (43.6%) and abdominal pain (50%) 
being the most common chief complaints in types A and B, respectively. However, pain characteristics were not 
consistently documented in most medical records. The three most common painless presenting symptoms were dyspnea 
(11.7%), altered consciousness (4.9%), and syncope (4.9%).

There was no statistically significant difference in pain severity between the two AAD groups. However, Patients with 
type A AAD tended to present earlier to the ED compared to those with type B AAD (2 vs 17 h; p-value = 0.011; 
Table 2). Initial blood pressures were primarily in the normotensive to hypertensive range, with no significant differences 
in blood pressure and heart rate between AAD types. Chest and back pain were reported by 32.0% (n = 33) of patients 

Table 1 Demographic Data Compare with Type of AAD

Variable Type A (N=39) Type B (N=64) Total (N=103) P value

Age (IQR) 64 (51.5,75) 72.5 (62.8) 71 (58,78) 0.004

Male (%) 26 (66.7) 45 (70.3) 71 (68.9) 0.866

Underlying disease 31 (79.5) 50 (78.1) 81 (78.6) 1.00

Hypertension (%) 26 (66.7) 42 (65.6) 68 (66) 1.00

Dyslipidemia (%) 7 (17.9) 17 (26.6) 24 (23.3) 0.446

Coronary artery disease (%) 4 (10.3) 15 (23.4) 19 (18.4) 0.158

Chronic kidney disease 1 (2.6) 8 (12.5) 9 (8.7) 0.148

Cerebrovascular disease (%) 3 (7.7) 4 (6.2) 7 (6.8) 1.00

Diabetes Mellitus (%) 2 (5.1) 5 (7.8) 7 (6.8) 0.707

Dysrhythmia (%) 3 (7.7) 2 (3.1) 5 (4.9) 0.364

Aortic valve disease (%) 2 (5.1) 3 (4.7) 5 (4.9) 1.00

Aortic aneurysm (%) 1 (2.6) 4 (6.2) 5 (4.9) 0.647

Marfan’s syndrome (%) 2 (5.1) 0 (0) 2 (1.9) 0.141

Cirrhosis (%) 0 (0) 1 (1.6) 1 (1) 1.00

Table 2 Presentation, Physical Examination, and Imaging of Patients in Type A and Type B AAD

Variable Type A (N=39) Type B (N=64) Total (N=103) P value

Chief complaint < 0.001

Abdominal pain (%) 6 (15.4) 32 (50.0) 38 (36.9)

Chest pain (%) 17 (43.6) 8 (12.5) 25 (24.3)

Dyspnea (%) 4 (10.3) 8 (12.5) 12 (11.7)

Back pain (%) 4 (10.3) 4 (6.2) 8 (7.8)

Alteration of Conscious (%) 3 (7.7) 2 (3.1) 5 (4.9)

Syncope (%) 2 (5.2) 3 (4.7) 5 (4.9)

Neck pain (%) 1 (2.6) 1 (1.6) 2 (1.9)

(Continued)
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with AAD, whereas 67.9% of patients (n = 70) presented with atypical symptoms, including abdominal pain. 
Neurological symptoms were observed in both AAD types, except for seizures, which were reported only in type 
B cases (Figure 2).

Physical examination abnormalities were more common in type A AAD (74.4%) than in type B (32.8%), with 
differences in blood pressure in all extremities (p = 0.003) and the presence of heart murmurs (p-value = 0.02) 

Table 2 (Continued). 

Variable Type A (N=39) Type B (N=64) Total (N=103) P value

Seizure (%) 0 (0) 2 (3.1) 2 (1.9)

Fatigue (%) 1 (2.6) 1 (1.6) 2 (1.9)

Flank pain (%) 0 (0) 1 (1.6) 1 (1)

UGIB (%) 1 (2.6) 0 (0) 1 (1)

LGIB (%) 0 (0) 1 (1.6) 1 (1)

Vomiting (%) 0 (0) 1 (1.6) 1 (1)

Onset (Hour) 2 (1,16.5) 17 (2,72) 7 (1.5,48) 0.011

Painful (%) 28 (71.8) 46 (71.9) 74 (71.8) 0.993

Pain score (IQR) 8 (2.5,9.5) 7 (1,10) 7 (1,10) 0.403

Recent aortic manipulation (%) 1 (2.6) 2 (3.1) 3 (2.9) 1.00

High risk condition (%) 15 (38.5) 33 (51.6) 48 (46.6) 0.276

Systolic blood pressure (SD) 143.5 (46) 144.7 (39.4) 144.3 (41.8) 0.894

Diastolic blood pressure (SD) 80.6 (24.4) 84.2 (20.4) 82.9 (21.9) 0.427

Heart rate (SD) 77.9 (19.2) 81.3 (18.5) 80 (18.7) 0.386

Physical Examination

Blood pressure differentiation (%) 19 (48.7) 13 (20.3) 32 (31.1) 0.003

Murmur (%) 6 (15.3) 2 (3.1) 8 (7.8) 0.020

Delayed pulse (%) 2 (5.1) 5 (7.8) 7 (6.8) 0.600

Lateralizing sign (%) 2 (5.1) 1 (1.6) 3 (2.9) 0.290

Chest film 102 (99.0)

Abnormal chest film (%) 32 (82) 33 (51.6) 65 (63.1) 0.002

Widening mediastinum (%) 29 (74.3) 31 (48.4) 60 (58.3) 0.009

Pleural effusion (%) 9 (23.1) 2 (3.2) 11 (10.7) 0.001

Abnormal aortic contour (%) 3 (7.7) 1 (1.6) 4 (3.9) 0.110

Trachea shifting (%) 1 (1.6) 0 (0) 1 (0.97) 1.00

Ultrasonography 73 (70.9)

Abnormal ultrasound (%) 31 (79.5) 25 (39.1) 56 (54.4) < 0.001

Aortic flap (%) 5 (12.8) 37 (57.8) 42 (40.8) < 0.001

Dilated aortic root (%) 20 (51.3) 9 (14.1) 29 (28.2) < 0.001
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significantly associated with type A AAD. Initial imaging studies, including CXR and bedside ultrasonography, were 
conducted in 102 patients and 73 patients, respectively. All patients underwent CTA, with results reported by radiologists. 
Abnormal findings on CXR and ultrasound are detailed in Table 2. Notably, mediastinal widening was observed in 74.3% 
and 48.4% of type A and type B AAD cases, respectively (p-value = 0.009). An aortic flap was significantly more 
prevalent in type B AAD cases, accounting for 57.8% (p-value < 0.001), whereas a dilated aortic root was characteristic 
in 51.3% of type A AAD cases (p-value < 0.001).

Secondary Outcomes
In total, 28 patients (27.2%) experienced delayed diagnosis (>4 h), with similar proportions observed in type A and type 
B AAD (28.2% vs 26.5%). In-hospital mortality occurred in 23 patients (22.3%) and was evenly distributed between type 
A and type B AAD (Table 3). Atypical presentation and in-hospital mortality did not show statistically significant 
associations with delayed diagnosis (Table 4).

Delayed Diagnosis
In the following results, patients with delayed diagnosis were compared to those without delayed diagnosis. The former 
group exhibited significantly higher systolic blood pressure (164.7 vs 136.6 mmHg; p-value = 0.002) and diastolic blood 
pressure (95.5 vs 78.1 mmHg; p-value < 0.001). They also tended to be older with a higher prevalence of at least one 
underlying disease and longer durations from symptom onset to ED arrival. Painless presentations were more frequent 

Figure 2 Percentage of typical presentation, delayed diagnosis, and in-hospital mortality in type A and type B AAD.

Table 3 Type of AAD and 1) Delayed Diagnosis 2) In- 
Hospital Mortality

Variable Type A  
(N = 39)

Type B  
(N = 64)

Total  
(N = 103)

Delayed diagnosis (%) 11 (28.2) 17 (26.6) 28 (27.2)

In-hospital mortality (%) 11 (28.2) 12 (18.8) 23 (22.3)
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among patients with delayed AAD diagnosis (35.7% vs 25.4%; p-value = 0.347). Patients in the delayed diagnosis group 
showed lower rates of abnormal physical examination and ultrasonography as well as higher rates of abnormal CXR.

However, except for systolic and diastolic blood pressures, these characteristics did not show statistically significant 
associations with delayed diagnosis (Supplementary Tables 1a, 1b, and 2).

In-Hospital Mortality
In-hospital mortality occurred in 11 and 12 cases of type A and B AAD, respectively. Significant predictors of in-hospital 
mortality included higher heart rate (77 vs 91 beats per minute; p-value = 0.001) and the presence of pleural effusion on 
CXR (6.2% vs 26.1%; p-value = 0.014). Patients in the mortality group tended to be younger compared with those in the 
survival group and had higher median pain scores (9 vs 7; p-value = 0.104) and earlier presentation to the ED (3 vs 9 h; 
p-value = 0.088). Additionally, patients in the mortality group exhibited more frequent abnormal findings on physical 
examination, CXR, and ultrasonography compared with surviving patients. Among these, only higher heart rate (77 vs 91 
beats per minute; p-value = 0.001) and the presence of pleural effusion on CXR (6.2% vs 26.1%; p-value = 0.014) were 
significantly associated with in-hospital mortality (Supplementary Tables 3–5).

After selecting variables with p-value < 0.10 potentially associated with outcomes of interest, regression analysis 
revealed that in addition to systolic blood pressure, a history of coronary artery disease (CAD; OR: 3.08; CI: 1.39–8.67) 
and pleural effusion on CXR (OR: 3.82; CI: 1.06–13.73) were significantly associated with delayed diagnosis (Table 5). 
Additionally, patients with mediastinal widening (OR: 3.17; CI: 1.07–9.38) or pleural effusion (OR: 5.29; CI: 
1.45–19.39) on CXR had a higher likelihood of in-hospital mortality (Table 6).

Table 4 Comparison Between Delayed Diagnosis and I) Atypical 
Presentation II) In-Hospital Mortality

Delayed diagnosis

Atypical presentation Yes No P value 0.059

Yes 5 (15.2) 28 (84.8)

No 23 (32.8) 47 (67.2)

In-hospital mortality P value 0.232

Yes 9 (39.1) 14 (60.9)

No 19 (23.75) 61 (76.25)

Table 5 Multivariable Analysis of Delayed Diagnosis by Logistic 
Regression

Parameter Odd ratio 95% CI P value

Atypical presentation Yes vs No 2.74 (0.94,8.02) 0.066

Coronary artery disease Yes vs No 3.08 (1.39,8.67) 0.033

Chronic kidney disease Yes vs No 3.86 (0.96,15.59) 0.058

Cerebrovascular disease Yes vs No 4.00 (0.84,19.16) 0.083

SBP ≥ 100 mmHg Yes vs No 3.85 (1.24,12.56) 0.029

Pleural effusion Yes vs No 3.82 (1.06,13.73) 0.040
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Discussion
The incidence of AAD in this study was 32.4 per 100,000 patient-years, based on 50,000 ED visits annually at the 

study site. This rate exceeds those reported in previous studies on aortic dissection, which ranged from 3 to 16 per 
100,000 individuals per year.3,9,10,15,19 While this discrepancy cannot be fully explained, older age (mean age, 71 years 
old) may be a contributing factor. A Japan-based population study, with age-adjusted analysis, demonstrated this 
possibility, reporting an incidence of 17.6 per 100,000 patient-years.10 Moreover, the previous incidence of AAD 
might be underestimated due to factors such as misdiagnosis and patients dying undiagnosed.15 Furthermore, the 
prevalence of aortic dissection among the ED population during the studied decade was 0.04%, highlighting its rarity 
compared with more prevalent emergency conditions, such as acute myocardial infarction.20,21

Atypical presentations constituted > 50% of the AAD cases in this study. Varied presentations, normal vital signs, and 
inconspicuous findings in physical examinations pose challenges for emergency physicians diagnosing AAD. Thus, the 
high rate of atypical presentations has implications for clinical practice, particularly regarding early detection, emphasiz-
ing the importance of heightened AAD awareness. Most patients in the study were elderly and predominantly men, 
consistent with findings from previous studies.1,3,14,22 Elevated blood pressure is a known risk factor for AAD 
development and potentially contributes to increased mortality rates.1,23 Hypertension was present in 66% of patients 
in our study, with no significant difference observed between type A and type B AAD. In contrast to prior research, 76% 
of patients with AAD had a history of hypertension, which was more prevalent in type B AAD cases.1,12 The overlap of 
symptoms with acute coronary syndrome may also delay AAD diagnosis, leading to inappropriate administration of 
antiplatelet therapies.5,7,24

Pain is the predominant symptom in patients with AAD but varies in its location. Abdominal pain (36.9%) and chest 
pain (24.3%) were the predominant presentations, being observed at significant frequencies in type B and type A AAD 
cases, respectively. This distribution is comparable with other studies,12,14,25 although abdominal pain as a primary 
presentation was reported in only 4.6% of AAD cases in a broader population analysis conducted from 1996 to 2001.4 

Increased awareness of abdominal pain as a sole symptom of AAD and advances in imaging may account for this 
discrepancy. Notably, the association between pain sites and Stanford type in AAD exhibits heterogeneity across 
studies.1,4,12,14,22,25

Atypical presentations prompted ED visits in most patients (67.9%) and were significantly correlated with AAD type, 
particularly driven by abdominal pain and dyspnea. Considering a risk scoring system emphasizing AAD as a possible 
cause in cases of abdominal pain,9 atypical presentations in our study were markedly reduced to 31.1%, although this rate 
remains higher than previously reported.12 Painless presentations were observed in 28.2% of patients, exceeding rates of 
4–22% reported in earlier studies1,6,12,24 Larger sample sizes and more sophisticated analyses, potentially including 
additional variables, are needed to further investigate the relationships between atypical presentation, in-hospital 
mortality, and delayed diagnosis. Unlike findings from a Taiwanese study,12 which suggested that atypical presentations 
might be associated with a higher likelihood of delayed diagnosis, this finding did not reach statistical significance in our 
cohort. The discrepancy may be due to differences in the definitions of atypical presentations. However, both studies 
found no association between atypical presentation and in-hospital mortality.

Table 6 Multivariable Analysis of in-Hospital Mortality by Logistic 
Regression

Parameter Odd ratio 95% CI P value

Atypical Presentation Yes vs No 1.44 (0.51,4.08) 0.489

Coronary artery disease Yes vs No 0.16 (0.02,1.25) 0.079

Abnormal chest film Yes vs No 3.41 (1.06,10.95) 0.025

Widening mediastinum Yes vs No 3.17 (1.07,9.38) 0.026

Pleural effusion Yes vs No 5.29 (1.45,19.39) 0.013
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Imaging studies play a critical role in AAD diagnosis. Approximately 37% of patients had normal initial CXRs, 
comparable with >20–30% reported previously.1,3,22 Abnormal CXR findings were significantly more prevalent in type 
A AAD cases, especially mediastinal widening, the most common abnormality observed, aligning with prior 
studies1,3,12,22 Ultrasonography is considered highly beneficial for detecting AAD,9 with abnormalities reported in 
around 75% of our patients compared with 62–64% in a previous study.22 In type A AAD cases, a dilated aortic root 
was a common feature on ultrasound, whereas patients with type B AAD often exhibited an intra-aortic flap.

In our study, 25% of AAD cases were diagnosed in >4 h, a rate consistent with prior studies,5,6,11,12 although 
definitions vary across studies. Atypical presentations/features, normotension (systolic blood pressure ≥105 mmHg), and 
normal physical examination were identified as significant risk factors.6,7,12 However, in a study of 189 type A AAD 
cases, these factors did not differ between early and delayed diagnosis groups.5 In the current study, normal blood 
pressure, CAD, and pleural effusion, rather than atypical presentation, emerged as risk factors for delayed diagnosis. 
Factors affecting timely AAD diagnosis, such as physician experience, imaging availability, and ED crowding during 
initial visits, warrant further investigation as potential contributors to delayed AAD diagnosis. We found that the in- 
hospital mortality rate in the delayed diagnosis group differed from that in the control group but did not reach statistical 
significance, consistent with previous studies.5,6,12

The in-hospital mortality rates in this study were relatively low compared with previous studies (22.3% vs 
31–45%),5,6,11,12,24,26 particularly in type A AAD cases. Advances in surgical techniques and increased surgical 
intervention rates may have contributed to this decline.1,9 However, patients with type B AAD and concurrent abdominal 
pain experienced significantly higher mortality rates compared to those without abdominal pain.1,4,9 Pain severity in the 
in-hospital mortality group led to earlier ED visits, although normal blood pressure (both systolic and diastolic) 
associated with delayed diagnosis did not correlate with in-hospital mortality. Widening mediastinum and pleural 
effusion were significantly more common in the mortality group, likely reflecting their association with type A AAD, 
hypotension, and increased in-hospital mortality risk. Based on previous studies, comorbidities, and initial vital signs 
exert a greater influence on in-hospital mortality compared with variations in standard treatment protocols.1,3,17 Further 
studies on diagnosis-to-operation times, surgical approaches in type A AAD cases, and treatment modalities in type 
B AAD cases are required to deepen our understanding of in-hospital mortality determinants.

Abnormal findings on CXRs, specifically widening mediastinum and pleural effusion, were the only factors 
significantly associated with in-hospital mortality based on multivariable analysis. However, pleural effusion, although 
indicative of delayed diagnosis, was not correlated with in-hospital mortality.1 Furthermore, abnormal CXRs were not 
associated with mortality rates in a previous study.12 Despite prior research indicating significantly higher mortality rates 
among patients with type B AAD and concurrent abdominal pain compared to those without abdominal pain,4,9 no 
significant association was observed between abdominal pain and mortality in the present study. Similarly, although the 
in-hospital mortality group exhibited higher median pain scores, no clear relationship between pain and mortality was 
found. Normal blood pressure (both systolic and diastolic) was associated with delayed diagnosis, although it did not 
influence in-hospital mortality.

Limitations
This retrospective chart review has several limitations, including potential data inaccuracies and potential selection 
biases. Furthermore, the study’s single-center nature in Thailand may limit the results’ generalizability to other popula-
tions. The limited sample size and parameters may have resulted in insufficient power to detect significant associations 
between outcomes. Moreover, patients with undiagnosed AAD or those diagnosed only after admission were excluded 
owing to the missing data, potentially affecting study findings. Finally, the appropriateness of the 4-h cutoff for delayed 
diagnosis is subject to debate.

Conclusion
In our study, the incidence of AAD was 32 per 100,000 patient-years, particularly among elderly men with underlying 
hypertension. Atypical presentations of AAD were observed in approximately 68% of the cases, emphasizing the 
importance of a high index of suspicion for AAD in patients presenting with atypical symptoms, such as unexplained 
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abdominal discomfort, dyspnea, or syncope, and even in the absence of vital sign abnormalities. While this study did not 
establish a conclusive link between atypical presentation and delayed diagnosis, it warrants further investigation. 
Identifying an optimal cutoff time for defining delayed diagnosis could provide valuable insights into improving patient 
outcomes. Future research should focus on larger cohorts and explore the impacts of factors such as physician’s level of 
experience, institutional diagnostic protocols, and access to advanced imaging on the timeliness of AAD diagnosis.
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AAD, acute aortic dissection; BP, blood pressure; CI (95% CI), 95% confidence intervals; CTA, computed tomographic 
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