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Introduction
Acute Aortic Dissection (AAD) is a serious, potentially fatal condition 

which is the result of a tear in the intimal lining of the aorta. Prompt diagnosis 
is critical as mortality can reach 40-50% within 48 hours if untreated and 
increases with time. The classic presentation of AAD is one of immediate 
onset, tearing or ripping chest or back pain. If the dissection involves any of 
the aortic arch branch vessels, there may be neurologic, upper extremity, or 
other symptoms [1,2].

Clinical decision tools, such as the Aortic Dissection Detection – Risk 
Score (ADD-RS) aim to provide guidance on when to pursue advanced 
imaging when AAD is suspected. These have not been well adopted, and 

Abstract
Purpose: To determine if blood pressure discrepancy between arms, pulse 
pressure, or other patient characteristics are more common in patients 
diagnosed with acute aortic dissection than those without, as confirmed on 
computed tomography angiography 

Methods: A retrospective chart review was conducted for patients who 
had undergone CTA for possible acute aortic dissection in Newfoundland 
and Labrador from 2012-2019. Each CTA-positive participant was sex, 
age (+/- 2 years), and technology-matched with CTA-negative controls. 

Results: 61 participants met all inclusion criteria. Blood pressure 
discrepancy was not significant between acute aortic dissection types or 
between genders, with no impact on mortality rates. Pulse pressure was 
significantly higher in Stanford Type B aortic dissection (STB) than 
Stanford Type A Aortic Dissections (STA). Lower pulse pressures had 
lower mortality rates for STB respondents only. Abdominal pain was more 
frequent in STB than STA. Females with abdominal pain or back pain 
had increased mortality rates. Syncope was more common in STA than 
STB. Males with syncope had increased mortality rates. STA males had 
significantly increased mortality, while STB males had decreased mortality 
across all time points.

Conclusion: This was the first study to compare blood pressure 
differentials and pulse pressures together in conjunction with age-, sex-
, and technology-matched controls, and the first to break these findings 
down further by AAD type and sex. Our findings demonstrate previously 
unidentified symptom- and sex-specific factors which could be invaluable 
in initial assessment and triage.
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thus imaging for AAD is essentially at the discretion of the 
ordering physician [3].

A classic physical examination finding associated 
with AAD is that of blood pressure discrepancies between 
arms, typically greater than 20mmHg systolic. While blood 
pressures between arms may be equal on presentation [4], 
discrepancies can be a clinical sign of AAD [5,6]. Abnormal 
pulse pressure, or the difference between systolic and 
diastolic blood pressure unilaterally, is also described as a 
clinically relevant predictor of AAD [1]. It is unclear if the 
above findings are more common in patients who have AAD 
diagnosed on CT Angiography (CTA) vs. those who test 
negative for dissection on CTA.

Few studies have examined the presence of these findings 
in the context of the radiologic diagnosis of AAD. AAD is a 
difficult diagnosis to make clinically as the typical symptoms 
occur more frequently in other, more common disorders such 
as myocardial infarction. Ultimately, the diagnosis of AAD 
is made or confirmed with CTA of the entire aorta. This CT 
examination is relatively resource intensive in that it involves 
both a non-contrast examination of the chest, abdomen, 
and pelvis, followed by an arterial phase contrast-enhanced 
examination of the same regions. While the examination of 
the aorta can be completed quickly, the entirety of the chest, 
abdomen, and pelvis must be examined in two phases. Given 
that a lot of organ systems are examined, there are often 
incidental findings requiring additional work up and there 
is also the risk of false-positive diagnosis which can further 
contribute to patient anxiety and iatrogenic harms [7].  

In a time of rising healthcare costs, the judicious use of 
diagnostic imaging should be considered an important part of 
healthcare sustainability. Gaining a better understanding of 
the physical examination findings in patients diagnosed with 
AAD may help lead to better clinical decision making and 
more appropriate use of imaging.

Methods 
Participant Selection

This study was a retrospective quantitative analysis 
and chart review of patients who have undergone CTA 
for possible AAD in Newfoundland and Labrador from 
2012-2019 (inclusive). This study was approved by the 
provincial Health Research Ethics Board (HREB) of 
Newfoundland and Labrador (approval number 20210572). 
mPower (Nuance Communications, UK) was used to search 
through a local radiology report database, including reports 
from 2012-2019 inclusive. Search terms including “aortic 
dissection”, “dissection” were used to identify CTA exams 
and thus participants for inclusion. CTAs performed which 
ruled in AAD (Presenting-Positive, PP) were included as 
study participants. CTAs performed which ruled out AAD 
(Presenting Negative, PN) were included as potential controls.

Participants were excluded if the positive CTA was 
performed outside of the date range, outside of our catchment 
population for screening purposes and non-acute indications 
such as family history, follow ups or because of surgical 
complications.

Once the final subset of presenting positive patients was 
identified, patient records and PACS (Picture Archiving 
Communications System) were used to collect pre-determined 
additional variables for each. 

Data collected from the above medical records included 
health record numbers, CT scanner used, blood pressures and 
pulse pressures at presentation, symptoms at presentation, 
final diagnosis, incidental findings and date of death (if any). 
Stanford Type A and B AAD were defined as using the 
Stanford criteria, such that Stanford type A AAD (STA) refers 
to any nontraumatic dissection involving the ascending aorta 
while Stanford Type B AAD (STB) excludes the ascending 
aorta, presenting within 14 days of symptom onset [8]. Blood 
pressure differential was defined as the difference between 
the right arm and left arm systolic blood pressures. Pulse 
pressure was defined as the difference between the systolic 
and diastolic blood pressures unilaterally.

The final subset of participants was sex-matched, age-
matched (+/- 2 years), and technology-matched (CT scanner 
used) with presenting-negative controls. Five CT scanners 
were identified and utilized over the inclusion period, 2 
GE lightspeed VCT, 2 Toshiba Aquilion and a Phillips 
ICT. Presenting-positive participants were matched with 
presenting-negative participants who had had their imaging 
completed on the same CT scanner, as to avoid any undue 
influence of difference in imaging software and technology. 
Similar variables of interest were collected for the final 
control participants.

Data analysis  
All analyses were performed using SPSS version 27.0 

(IBM, Inc., Chicago, Illinois, USA). Descriptive statistics 
were performed for all variables. Continuous variables were 
expressed as means (standard deviation) and categorical 
variables as number of participants (percentages). Patient 
demographics were compared between groups. Continuous 
variables were analyzed using Student’s t test for normally 
distributed data while a nonparametric test of medians 
was used to compare continuous variables with skewed 
distributions. Chi-squared analysis was utilized for comparing 
categorical variables or Fisher’s exact test where appropriate. 
For in-hospital mortality and mortality at 1, 3, and 6 months, 
adjusted odds ratios were constructed. The adjusted Odds 
Ratio (OR) is expressed as OR with its corresponding 
95% confidence interval (95% CI). Missing data were not 
defaulted to negative, and denominators reflect only reported 
cases. All P values calculated were 2 sided, and the statistical 
significance was set at P <0.05.
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Results
Patient Demographics

A total of 61 participants with AAD met all inclusion 
criteria (Figure 1). These participants were sex-matched, age-
matched (+/- 2 years), and technology-matched (CT scanner 
used) with 61 participants in the control group. Each group 
comprised 39 males and 22 females. Overall average age was 
65.4 years for all respondents. For those with AAD, average 
age was higher in STB respondents (66.6 years) as opposed to 
STA (63.9 years) although this difference was not significant 
(p=0.422) (Table 1). 

Symptoms at presentation
Chest pain

The most common symptom was chest pain present in 57.4% 
of respondents, although there was no difference in frequency 
between AAD groups and controls (p=0.387), AAD types 
(p=0.811), or sex (p=0.458). 

Abdominal pain

Abdominal pain was significantly more frequent in STB 
respondents as opposed to STA (p=0.001) and compared 

to controls overall (p=0.003), as well as between STB vs. 
STA males (p=0.024) and STB vs. STA females (p=0.011).  
Females with abdominal pain had increased likelihood of 
mortality at 0, 1, 3, and 6 months (OR=12.05, p=0.027) as 
compared to male counterparts. 

Syncope

Syncope was more common in STA than STB (p=0.040) 
overall and compared to controls (p=0.032). Males had a 
higher frequency of syncope than female counterparts overall 
(p=0.036) and in the AAD group (p=0.028). Males presenting 
with syncope also had an increased likelihood of mortality at 
0, 1, 3, and 6 months (p=0.008). 

Back pain

There was no significant difference in frequency of back 
pain for AAD overall compared to controls (p=0.143). 
However, females with STB dissection had a significantly 
higher frequency of back pain when compared to males with 
STB (p=0.034) (Table 2 and 3). Females overall (OR=13.5, 
p=0.003) and females in the AAD group (OR=12.0, p=0.015) 
who had presented with back pain also had an increased 
likelihood of mortality at 0, 1, 3, and 6 months. (Table 4).

Average systolic blood pressure 

Average systolic blood pressure was significantly higher 
in the STB group (152.2mm) when compared to the STA 
group (131.5mm, p=0.018), but not significantly higher than 
controls (151.4mm, p=0.318). 

While the highest frequency of STA respondents fell 
into the <100mm and 101-150mm category (p=0.795 and 
p=0.022, respectively), STB respondents were most likely to 
have SBP 151mm or above (p=0.006). Similarly, falling into 
a higher systolic blood pressure category (151 + mm) was 
consistently related to a higher likelihood of STB diagnosis 
for both males and females. Of these, females had a 9.17 
times increased likelihood of a STB diagnosis (p=0.026), 
as opposed to males (OR=6.18, p=0.027) and AAD group 
overall (OR=6.43, p=0.001) (Table 4).

Female respondents consistently demonstrated a higher 
average SBP across all groups than male counterparts overall 
(p=0.045) and in the AAD group alone (p=0.017) and more 
frequently fell into the two highest SBP categories (p=0.037, 
p=0.010).

Average blood pressure differential

Blood pressure differential was highest in STA 
respondents 24.30mm although this difference was not 
significant (p=0.458). There was no significant difference 
in blood pressure differential ranges, mortality rate or 
AAD types. Males and females had similar blood pressure 
differential frequencies.

Figure 1: Participant inclusion.
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Variable N (%) P-values

N= Overall Study Type A Type B Controls AD vs. 
control

A vs. B vs. 
control A vs. B A vs. 

control
B vs. 

control
Sex 

Females 44 (36.1) 22 (36.1) 8 (28.6) 14 (42.4) 22 (36.1) 1 0.532 0.262 1 0.274

Males 78 (63.9) 39 (63.9) 20 (71.4) 19 (57.6) 39 (63.9)      

Mortality
0m 15 (12.3) 11 (18.0) 5 (17.9) 6 (18.2) 4 (6.6) 0.054 0.155 0.974 0.225 0.131

1m 15 (12.3) 11 (18.0) 5 (17.9) 6 (18.2) 4 (6.6) 0.054 0.155 0.974 0.225 0.131

3m 16 (13.1) 11 (18.0) 5 (17.9) 6 (18.2) 5 (8.2) 0.108 0.274 0.974 0.445 0.131

6m 19 (15.6) 12 (19.7) 6 (21.4) 6 (18.2) 7 (11.5) 0.212 0.432 0.751 0.485 0.282

Males
0m 9 (11.5) 6 (15.4) 1 (5.0) 5 (26.3) 3 (7.7) 0.288 0.065 0.065 1 0.209

1m 9 (11.5) 6 (15.4) 1 (5.0) 5 (26.3) 3 (7.7) 0.288 0.065 0.065 1 0.209

3m 10 (12.8) 6 (15.4) 1 (5.0) 5 (26.3) 4 (10.3) 0.498 0.11 0.065 0.548 0.209

6m 12 (15.4) 7 (17.9) 2 (10.0) 5 (26.3) 5 (12.8) 0.53 0.303 0.184 0.633 0.209

Females
0m 6 (9.8) 5 (22.7) 4 (50.0) 1 (7.1) 1 (4.5) 0.079 0.004 0.021 0.106 0.309

1m 6 (9.8) 5 (22.7) 4 (50.0) 1 (7.1) 1 (4.5) 0.079 0.004 0.021 0.106 0.309

3m 6 (9.8) 5 (22.7) 4 (50.0) 1 (7.1) 1 (4.5) 0.079 0.004 0.021 0.106 0.309

6m 7 (11.5) 5 (22.7) 4 (50.0) 1 (7.1) 2 (9.1) 0.216 0.014 0.021 0.106 1

P-value MvF
0m 0.735 0.474 0.007 0.068 0.634      

1m 0.735 0.474 0.007 0.068 0.634      

3m 0.898 0.474 0.022 0.068 0.435      

6m 0.939 0.652 0.098 0.187 0.661      

BP Diff
<10 34 (27.9) 13 (21.3) 6 (21.4) 7 (21.2) 21 (34.4) 0.106 0.271 0.984 0.146 0.398

Nov-20 28 (23.0) 13 (21.3) 7 (25.0) 6 (18.2) 15 (24.6) 0.667 0.747 0.517 0.313 0.159

21+ 31 (25.4) 17 (27.9) 7 (25.0) 10 (30.3) 14 (23.0) 0.533 0.736 0.645 0.515 0.786

Males
<10 22 (28.2) 9 (23.1) 5 (25.0) 4 (21.1) 13 (33.3) 0.314 0.58 0.77 0.311 0.703

Nov-20 18 (23.1) 7 (17.9) 4 (20.0) 3 (15.8) 11 (28.2) 0.282 0.534 0.732 0.376 0.036

21+ 20 (25.6) 12 (30.8) 6 (30.0) 6 (31.6) 8 (20.5) 0.3 0.58 0.915 0.256 0.721

Females
<10 12 (19.7) 4 (18.2) 1 (12.5) 3 (21.4) 8 (36.4) 0.176 0.361 0.601 0.248 0.403

Nov-20 10 (16.4) 6 (27.3) 3 (37.5) 3 (21.4) 4 (18.2) 0.472 0.531 0.416 0.59 0.622

21+ 11 (18.0) 5 (22.7) 1 (12.5) 4 (28.6) 6 (27.3) 0.728 0.663 0.387 0.522 1

P-values MvF
<10 0.912 0.654 0.581 0.654 0.811      

Nov-20 0.423 0.393 0.167 0.208 0.383      

21+ 0.938 0.501 0.757 0.973 0.547      

Average systolic
<100 10 (8.2) 5 (8.2) 3 (10.7) 2 (6.1) 5 (8.2) 0.361 0.643 0.795 0.565 0.497

101-150 56 (45.9) 30 (49.2) 19 (67.9) 11 (33.3) 26 (42.6) 0.241 0.035 0.022 0.183 0.593

151+ 54 (44.3) 24 (39.3) 5 (17.9) 19 (57.6) 30 (49.2) 0.234 0.013 0.006 0.216 0.599

Table 1: Demographics, mortality, clinical features and symptom frequency tabulations.
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Males
<100 8 (10.3) 4 (10.3) 2 (10.0) 2 (10.5) 4 (10.3) 0.602 0.568 0.614 0.549 0.547

101-150 38 (48.7) 24 (61.5) 15 (75.0) 9 (47.4) 14 (35.9) 0.034 0.016 0.08 0.102 0.087

151+ 31 (39.7) 10 (25.6) 2 (10.0) 8 (42.1) 21 (53.8) 0.029 0.013 0.053 0.116 0.049

Females
<100 2 (3.3) 1 (4.5) 1 (12.5) 0 (0.0) 1 (4.5) 0.599 0.415 0.311 1 0.309

101-150 18 (29.5) 6 (27.3) 4 (50.0) 2 (14.3) 12 (54.5) 0.135 0.113 0.168 1 0.048

151+ 23 (37.7) 14 (63.6) 3 (37.5) 11 (78.6) 9 (40.9) 0.143 0.055 0.06 1 0.048

P-values MvF
<100 0.507 0.687 0.815 0.165 0.435      

101-150 0.673 0.037 0.507 0.488 0.157      

151+ 0.347 0.01 0.447 0.462 0.332      

Average PP
<40 17 (13.9) 8 (13.1) 5 (17.9) 3 (9.1) 9 (14.8) 0.966 0.898 0.589 0.49 0.342

41-80 71 (58.2) 36 (59.0) 21 (75.0) 15 (45.5) 35 (57.4) 0.982 0.208 0.053 0.155 0.239

81+ 31 (25.4) 16 (26.2) 2 (7.1) 14 (42.4) 15 (24.6) 0.978 0.04 0.007 0.551 0.415

Males
<40 12 (15.4) 5 (12.8) 3 (15.0) 2 (10.5) 7 (17.9) 0.82 0.813 0.547 0.519 0.547

41-80 46 (59.0) 26 (66.7) 15 (75.0) 11 (57.9) 20 (51.3) 0.371 0.325 0.232 0.377 0.516

81+ 18 (23.1) 7 (17.9) 1 (5.0) 6 (31.6) 11 (28.2) 0.559 0.222 0.069 0.834 0.319

Females
<40 5 (8.2) 3 (13.6) 2 (25.0) 1 (7.1) 2 (9.1) 0.893 0.681 0.4 0.519 0.341

41-80 25 (41.0) 10 (45.5) 6 (75.0) 4 (28.6) 15 (68.2) 0.291 0.136 0.102 0.264 0.009

81+ 13 (21.3) 9 (40.9) 1 (12.5) 8 (57.1) 4 (18.2) 0.248 0.065 0.062 0.435 0.024

P-value MvF
<40 0.713 0.91 0.958 0.395 0.607      

41-80 0.835 0.27 0.83 0.437 0.342      

81+ 0.582 0.12 0.45 0.492 0.648      

CP 70 (57.4) 32 (52.5) 14 (50.0) 18 (54.5) 38 (62.3) 0.387 0.677 0.811 0.498 0.269

Males 46 (59.0) 21 (53.8) 11 (55.0) 10 (52.6) 25 (64.1) 0.268 0.445 0.6 0.81 0.12

Females 24 (39.0) 11 (50.0) 3 (37.5) 8 (57.1) 13 (59.1) 0.779 0.856 0.656 0.472 1

P-value MvF 0.458 0.263 0.757 0.483 0.925      

SOB 54 (44.3) 25 (41.0) 11 (39.3) 14 (42.4) 29 (47.5) 0.291 0.501 0.62 0.719 0.188

Males 34 (43.6) 13 (33.3) 6 (30.0) 7 (36.8) 21 (53.8) 0.058 0.138 0.499 0.343 0.127

Females 20 (32.8) 12 (54.5) 5 (62.5) 7 (50.0) 8 (36.4) 0.48 0.709 0.686 0.486 0.403

P-value MvF 0.543 0.127 0.542 0.291 0.422      

Abdominal Pain 47 (38.5) 26 (42.6) 5 (17.9) 21 (63.6) 21 (34.4) 0.552 0.003 0.001 0.513 0.207

Males 30 (38.5) 17 (43.6) 5 (25.0) 12 (63.2) 13 (33.3) 0.633 0.077 0.024 0.93 0.571

Females 17 (27.9) 9 (40.9) 0 (0.0) 9 (64.3) 8 (36.4) 0.818 0.051 0.011 0.078 0.31

 P-value MvF 0.337 0.459 0.607 0.691 0.689      

Nausea 43 (35.2) 20 (32.8) 10 (35.7) 10 (30.3) 23 (37.7) 0.184 0.466 0.903 0.746 0.127

Males 26 (33.3) 13 (33.3) 7 (35.0) 6 (31.6) 13 (33.3) 0.371 0.689 0.807 0.828 0.415

Females 17 (27.9) 7 (31.8) 3 (37.5) 4 (28.6) 10 (45.5) 0.301 0.514 0.656 0.819 0.149

P-value MvF 0.196 0.458 0.066 0.615 0.259      

Vomiting 20 (16.4) 8 (13.1) 3 (10.7) 5 (15.2) 12 (19.7) 0.614 0.487 0.302 0.136 0.519

Males 12 (15.4) 5 (12.8) 3 (15.0) 2 (10.5) 7 (17.9) 0.676 0.92 0.916 0.462 1
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Females 8 (13.1) 3 (13.6) 0 (0.0) 3 (21.4) 5 (22.7) 0.616 0.07 0.015 0.18 0.16

P-value MvF 0.839 0.959 0.277 0.392 0.592      

Weakness 26 (21.3) 12 (19.7) 6 (21.4) 6 (18.2) 14 (23.0) 0.562 0.824 0.872 0.449 0.467

Males 17 (21.8) 9 (23.1) 4 (20.0) 5 (26.3) 8 (20.5) 0.57 0.524 0.571 0.379 0.721

Females 9 (14.8) 3 (13.6) 2 (25.0) 1 (7.1) 6 (27.3) 0.482 0.436 0.31 1 0.311

P-value MvF 0.257 0.392 0.571 0.087 0.318      

Syncope 19 (15.6) 10 (16.4) 8 (28.6) 2 (6.1) 9 (14.8) 0.226 0.032 0.04 0.058 0.098

Males 14 (17.9) 9 (23.1) 7 (35.0) 2 (10.5) 5 (12.8) 0.281 0.08 0.131 0.004 0.298

Females 5 (8.2) 1 (4.5) 1 (12.5) 0 (0.0) 4 (18.2) 0.165 0.323 0.371 0.513 0.223

P-value MvF 0.036 0.028 0.274 0.111 0.331      

Back pain 68 (55.7) 29 (47.5) 12 (42.9) 17 (51.5) 39 (63.9) 0.143 0.168 0.348 0.145 0.571

Males 41 (52.6) 17 (43.6) 9 (45.0) 8 (42.1) 23 (61.5) 0.251 0.11 0.157 0.438 0.427

Females 27 (44.3) 12 (54.5) 3 (37.5) 9 (64.3) 15 (68.2) 0.453 0.202 0.263 0.264 1

P-value MvF 0.188 0.408 0.73 0.034 0.408      

Average pulse pressure
Average PP was 65.7mm in the AAD group overall and 

68.5mm in controls (p=0.548). Respondents with PP <40mm 
had lower mortality rates at 0, 1, and 3 months (p=0.025-
0.039), although there was no significant difference in 
mortality rates at 6 months (p=1.07).

Of the AAD respondents, presenting PP in the 41-80mm 
range represented a decreased likelihood of a STB diagnosis 
(OR=0.252, p=0.015), while falling into the 81 + mm range 
represented an increased likelihood of STB (OR=9.722, 
p=0.002). This relationship was found to be consistent in 
males and females. 

STB respondents overall had significantly higher 
PP (72.1mm) than STA (58.1mm, p=0.032), and were 
more likely to fall into the 81 + mm category vs. controls 
(p=0.040). STB respondents falling into the lowest PP 
category (<40mm) had decreased mortality rates at 0, 1, 
3, and 6 months (p=0.018), a trend which was consistent 
in STB males as well (p=0.025). Females with STB had a 
higher frequency of respondents falling into the 41-80mm 
and 81+ mm categories when compared to matched controls 
(p=0.009, p=0.024). Of the AAD respondents, presenting PP 
in the 41-80mm range represented a decreased likelihood of 
a STB diagnosis (OR=0.252, p=0.015), while falling into the 
81+mm range represented an increased likelihood of STB 
(OR=9.722, p=0.002). This relationship was found to be 
consistent in males and females. 

Differences in mortality
Males had consistently higher mortality rates across all 

time periods for overall respondents and AAD respondents 
alone, although this relationship was not significant (p=0.735, 
p=0.474) (Table 3-6).

Of STA respondents, males had significantly increased 
likelihood of mortality across 0, 1, 3 months (OR=5.62-8.62, 

p=0.007-0.022) than females. Of STB respondents, males 
consistently had a decreased likelihood of mortality at 0, 1, 
and 3 months (OR=0.16, p=0.068). 

Incidental findings 
A total of 46 respondents had incidental findings with a 

total of 63 findings (Table 7).

Discussion
Symptoms at Presentation

Most participants presented with chest pain in the ED 
from all groups, consistent with trends from previous research 
[9,10]. Although chest pain has been used in EDs globally as 
an indicator of AAD, our results demonstrate no difference 
in frequency of chest pain symptoms between the AAD 
group overall and age- and sex-matched controls, as well as 
specific AAD types and respective control participants. Our 
findings demonstrate an increased frequency of syncope, 
and later mortality, reported in those with STA dissection, 
consistent with previous reports [10,11]. STB respondents 
more commonly presented with back and abdominal pain, 
aligning with other studies [11,12].

While the frequency of syncope was significantly higher 
for those with STA dissection, the frequency of abdominal 
pain at presentation was significantly higher for those with 
STB dissection as opposed to STA, and matched controls. 
Overall, males presenting with syncope had an increased 
likelihood of mortality, while females presenting with 
abdominal pain had an increased likelihood of mortality, at 
all measured time points. 

The current findings demonstrate the unique nature of 
AAD. Given the potential to mimic other syndromes, chest 
pain may not be the most reliable symptom to triage patients 
in the ED. Other symptoms, such as syncope and abdominal 
pain, in conjunction with the presenting sex of the patient, 
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may have the potential to better analyze the likelihood of 
AAD and adverse outcomes. 

Average Systolic Blood Pressure (SBP)
STB respondents overall presented with the highest 

average SBP, more frequently falling above 150mm Hg than 
those with STA dissection and matched controls (p=0.018, 
p=0.026). 

Female respondents consistently demonstrated higher 
average SBP than male counterparts. Females presenting with 
average SBP above 150 mm Hg had a 9.17 times increased 
likelihood of a STB dissection above all AADs (p=0.026), 
while males had a 6.18 times increased risk (p=0.027). 
These findings are consistent with Erbel [13], suggesting 
hypotension may be a more valuable predictor for STA 
dissection, while hypertension for STB. 

Mortality rates were also increased for those in the 
highest average SBP ranges, for both males and females, 
demonstrating a trend of increasing mortality with increasing 
SBP.

The current findings reflect well-established trends in 
previous research [14,15]. Mortality and adverse outcomes 
increase with increasing SBP, as does the likelihood of STB 
dissection. High SBP at baseline may be a valuable initial 
indicator of AAD and adverse outcomes, allowing for 
improved triage and risk stratification [15].

Average Blood Pressure Differential
The current findings reflect no significant relationship 

between blood pressure differential for AAD overall, and for 
specific type of AAD, over matched controls. There was also 
no significant difference related to gender or mortality rates 
across all measured time points.

Current literature, however, has suggested that these 
differentials above 10 mm Hg, or 20 mm Hg, to be clinically 
relevant predictors of AAD [11,16,17], several limitations 
exist. While Kuan et al. [16] was the first to assess blood 
pressure differentials with AAD as confirmed on Computed 
Tomography Angiography (CTA), the focus was a case 
report of a 35-year old female. Diercks et al. [11] found 
differentials above 20 mm Hg to be significant, however these 
were analyzed in participants presenting with acute tearing or 
ripping pain on presentation and the presence of a widened 
mediastinum on chest x-ray. These findings are like that of 
Von Kodolitsch et al. [2] and Klompas [1] which used chest 
x-ray to confirm findings, however Klompas [1] also combined 
pulse differentials with blood pressure differentials, which 
makes it difficult to determine which variable is driving the 
findings and whether they may be better used independently 
[5]. Singer and Hollander [17] and Orme et al. [4] established 
“normal” differential ranges, outside which AAD may be 
more likely. Despite 53% of participants having differentials 
>10 mm Hg and 19% with >20 mm Hg in the sample, none 

Variable Mean (SD) P-values

N= Overall Study Type A Type B Controls AD vs. 
control

A vs. B vs. 
control A vs. B A vs. 

control
B vs. 

control
Age (years) 65.4 (15.2) 65.6 (15.4) 63.9 (17.3) 66.6 (13.6) 65.2 (15.2) 0.894 0.712 0.422 0.952 0.894

Males 64.9 (14.0) 65.0 (14.2) 61.2 (15.5) 68.8 (11.2) 64.8 (13.9) 0.962 0.24 0.096 0.98 0.96

Females 66.4 (17.3) 66.7 (17.5) 70.1 (19.3) 64.3 (16.0) 66.0 (17.5) 0.888 0.756 0.473 0.949 0.897

p-value MvF 0.609 0.669 0.077 0.181 0.773      

BP 
Differential 19.9 (17.6) 21.4 (17.8) 24.30 (22.8) 18.8 (118) 18.7 (175) 0.464 0.458 0.32 0.393 0.97

Males 19.6 (18.2) 22.0 (20.1) 21.9 (22.3) 17.4 (13.6) 17.5 (16.3) 0.343 0.204 0.176 0.217 0.701

Females 20.6 (16.7) 20.3 (13.0) 20.6 (16.1) 20.6 (17.4) 20.8 (19.6) 0.924 0.854 0.484 0.517 0.73

p-value MvF 0.793 0.77 0.855 0.48 0.519      

Average SBP 147.1 (34.4) 142.8 (33.8) 131.5 (29.6) 152.2 (34.6) 151.4 (34.8) 0.172 0.026 0.018 0.351 0.318

Males 142.4 (34.8) 135.1 (31.2) 131.3 (24.3) 153.5 (40.2) 149.7 (37.0) 0.066 0.058 0.095 0.233 0.13

Females 155.6 (32.4) 156.7 (34.5) 145.8 (42.1) 161.1 (24.8) 154.5 (31.1) 0.835 0.332 0.168 0.815 0.448

p-value MvF 0.045 0.017 0.124 0.386 0.614      

Average PP 67.1 (25.3) 65.7 (25.3) 58.1 (23.0) 72.1 (25.7) 68.5 (25.5) 0.548 0.087 0.032 0.792 0.606

          0.17

Males 64.8 (24.8) 61.3 (22.2) 56.6 (17.9) 73.1 (28.1) 68.4 (27.0) 0.217 0.184 0.129 0.796 0.239

Females 71.2 (26.1) 73.6 (29.1) 64.7 (32.7) 74.8 (21.5) 68.8 (23.2) 0.555 0.318 0.215 0.871  

p-value MvF 0.194 0.074 0.249 0.795 0.954      

Table 2: Means tabulations.



Stefanelli L., J Radiol Clin Imaging 2022
DOI:10.26502/jrci.2809058

Citation: Stefanelli L, Abbott C, Sloan M, Hartery A. Blood Pressure Discrepancy and Pulse Differential in Patients Undergoing CT Angiography for 
Suspected Acute Aortic Dissection. Journal of Radiology and Clinical Imaging 5 (2022): 53-64.

Volume 5 • Issue 4 60 

Mortality 
ALL

0m 1m 3m 6m AD

OR (95% CI)    p-value OR (95% CI)    p-value OR (95% CI)    p-value OR (95% CI)    p-value OR (95% CI)    p-value

Average PP

Overall

  <40 0.26 (0.08-0.90) 0.025 0.26 (0.08-0.90) 0.025 0.293 (0.09-0.99) 0.039 0.386 (0.12-1.266 0.107 1.148 (0.41-3.226) 0.793

  41-80 1.88 (0.63-5.56) 0.253 1.88 (0.63-5.56) 0.253 1.62 (0.56-4.55) 0.371 1.45 (0.54-3.85) 0.464 0.93 (0.45-1.96) 0.851

  81+ 1.49 (0.39-5.68) 0.555 1.49 (0.39-5.68) 0.555 1.64 (0.43-6.17) 0.462 1.41 (0.43-4.61) 0.573 0.92 (0.40-1.72) 0.834

Males

   <40 0.31 (0.07-1.47) 0.124 0.37 (0.08-1.69) 0.186 0.37 (0.08-1.69) 0.186 0.49 (0.11-2.16) 0.34 1.49 (0.43-5.18) 0.529

   41-80 2.10 (0.52-8.55) 0.293 2.10 (0.52-8.55) 0.293 1.64 (0.43-6.25) 0.465 1.67 (0.48-5.75) 0.416 0.51 (0.20-0.31) 0.159

   81+ 1.10 (0.21-5.81) 0.913 1.10 (0.21-5.81) 0.913 1.28 (0.25-6.67) 0.769 0.92 (0.22-3.83) 0.907 1.81 (0.61-5.32) 0.28

Females

   <40 0.18 (0.02-1.44) 0.08 0.18 (0.02-1.44) 0.08 0.18 (0.02-1.44) 0.08 0.23 (0.03-1.77) 0.136 0.63 (0.09-4.24) 0.634

   41-80 1.57 (0.28-8.93) 0.608 1.57 (0.28-8.93) 0.608 1.57 (0.28-8.93) 0.608 1.12 (0.22-5.81) 0.888 2.75 (0.77-9.90) 0.116

   81+ 2.50 (0.26-23.81) 0.414 2.50 (0.26-23.81) 0.414 2.50 (0.26-23.81) 0.414 3.13 (0.34-29.41) 0.296 0.31 (0.08-1.26) 0.095

Average BP Differential

Overall           

<10 2.77 (0.59-12.99) 0.18 2.77 (0.59-12.99) 0.18 3.03 (0.65-14.08) 0.141 2.30 (0.62-8.47) 0.201 1.94 (0.86-4.35) 0.106

Nov-20 0.55 (0.17-1.75) 0.307 0.55 (0.17-1.75) 0.307 0.61 (0.19-1.92) 0.397 0.59 (0.20-1.72) 0.33 1.20 (0.52-2.80) 0.667

21+ 2.42 (0.51-11.36) 0.251 2.42 (0.51-11.36) 0.251 1.56 (0.41-5.88) 0.512 1.99 (0.54-7.35) 0.294 0.77 (0.034-1.75) 0.533

Males

<10 3.50 (0.41-29.41) 0.226 3.50 (0.41-29.41) 0.226 3.50 (0.41-29.41) 0.171 2.17 (0.44-10.87) 0.334 0.99 (0.61-4.52) 0.314

Nov-20 0.56 (0.12-2.49) 0.437 0.56 (0.12-2.49) 0.437 0.56 (0.12-2.49) 0.578 0.54 (0.14-2.05) 0.359 1.80 (0.61-5.26) 0.282

21+ 3.04 (0.36-25.64) 0.289 3.04 (0.36-25.64) 0.289 3.04 (0.36-25.64) 0.662 1.88 (0.37-9.43) 0.439 0.58 (0.21-1.63) 0.3

Females

<10 2.04 (0.21-19.61) 0.53 2.04 (0.21-19.61) 0.53 2.04 (0.21-19.61) 0.53 2.54 (0.27-23.81) 0.4 2.57 (0.64-10.31) 0.176

Nov-20 0.53 (0.08-3.45) 0.505 0.53 (0.08-3.45) 0.505 0.53 (0.08-3.45) 0.505 0.69 (0.11 to 4.24) 0.687 0.59 (0.14-2.48) 0.472

21+ 1.79 (0.19-17.24) 0.612 1.79 (0.19-17.24) 0.612 1.79 (0.19-17.24) 0.612 2.22 (0.24-20.83) 0.475 1.28 (0.32-5.03) 0.728

Average Systolic BP

Overall

<100 0.20 (0.04-0.94) 0.027 0.20 (0.04-0.94) 0.027 0.22 (0.05-1.02) 0.037 0.28 (0.06-1.28) 0.082 0.56 (0.13-2.45) 0.435

101-150 1.00 (0.34-2.95) 1 1.00 (0.34-2.95) 1 0.85 (0.30-2.44) 0.774 0.75 (0.28-2.01) 0.57 0.72 (0.35-1.47) 0.367

151+ 1.89 (0.60-5.92) 0.268 1.89 (0.60-5.92) 0.268 2.12 (0.69-6.54) 0.184 2.12 (0.75-6.02) 0.151 1.61 (0.78-3.31) 0.196

Males

<100 0.28 (0.05-1.71) 0.145 0.28 (0.05-1.71) 0.145 0.32 (0.05-1.95) 0.198 0.42 (0.07-2.45) 0.32 0.71 (0.15-3.40) 0.665

101-150 1.25 (0.31-5.01) 0.754 1.25 (0.31-5.01) 0.754 0.97 (0.26-3.66) 0.965 0.97 (0.28-3.32) 0.961 0.33 (0.13-0.83) 0.037

151+ 1.49 (0.34-6.45) 0.594 1.49 (0.34-6.45) 0.594 1.78 (0.42-7.46) 0.427 1.51 (0.41-5.52) 0.529 3.62 (1.39-9.43) 0.007

Females

<100 0.119 (0.05-0.27) 0.012 0.119 (0.05-0.27) 0.012 0.119 (0.05-0.27) 0.012 0.143 (0.07-0.30) 0.022 0.476 (0.35-0.65) 0.3

101-150 1.467 (0.26-8.27) 0.663 1.467 (0.26-8.27) 0.663 1.467 (0.26-8.27) 0.663 2.095 (0.41-10.8) 0.037 0.333 (0.09-1.18) 0.084

151+ 0.341 (0.06-2.10) 0.232 0.341 (0.06-2.10) 0.232 0.341 (0.06-2.10 0.232 0.255 (0.04-1.50 0.113 2.400 (0.70-8.26) 0.161

Chest Pain

Overall 2.14 (0.61-7.46) 0.224 2.14 (0.61-7.46) 0.224 1.85 (0.54-6.25) 0.321 2.86 (0.92-8.93) 0.063 1.19 (0.48-2.92) 0.708

Males 1.37 (0.23-7.94) 0.727 1.37 (0.23-7.94) 0.727 1.11 (0.20-6.25) 0.905 1.82 (0.39-8.47) 0.442 0.89 (0.27-2.99) 0.854

Females 3.66 (0.52-25.64) 0.173 3.66 (0.52-25.64) 0.173 3.66 (0.52-25.64) 0.173 5.49 (0.84-35.71) 0.058 1.66 (0.41-6.71) 0.48

Table 3: Mortality odds ratios – overall.
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SOB

Overall 1.63 (0.40-6.62) 0.49 1.63 (0.40-6.62) 0.49 1.33 (0.34-5.18) 0.667 1.74 (0.48-6.29) 0.395 0.87 (0.35-2.18) 0.767

Males 2.28 (0.29-17.86) 0.421 2.28 (0.29-17.86) 0.421 1.48 (0.22-9.80) 0.686 2.33 (0.42-13.33) 0.314 1.26 (0.35-2.18) 0.71

Females 1.13 (0.16-8.00) 0.9 1.13 (0.16-8.00) 0.9 1.13 (0.16-8.00) 0.9 1.13 (0.16-8.00) 0.9 0.48 (0.11-2.04) 0.314

Abdominal Pain

Overall 3.04 (0.71-12.99) 0.123 3.04 (0.71-12.99) 0.123 3.04 (0.71-12.99) 0.123 2.54 (0.61-10.53) 0.19 0.94 (0.27-3.24) 0.925

Males 1.00 (0.10-10.53) 1 1.00 (0.10-10.53) 1 1.00 (0.10-10.53) 1 0.80 (0.08-8.20) 0.851 0.76 (0.13-4.42) 0.764

Females 12.05 (0.97-142.8) 0.027 12.05 (1.0-142.8) 0.027 12.05 (1.0-142.8) 0.027 12.05 (1.0-142.8) 0.027 1.18 (0.20-6.99) 0.851

Nausea

Overall 0.69 (0.13-3.73) 0.661 0.69 (0.13-3.73) 0.661 0.69 (0.13-3.73) 0.661 0.57 (0.11-3.04) 0.661 0.62 (0.21-1.86) 0.39

Males 0.61 (0.06-6.25) 0.676 0.61 (0.06-6.25) 0.676 0.61 (0.06-6.25) 0.676 0.47 (0.05-4.59) 0.506 0.43 (0.09-2.03) 0.279

Females 0.83 (0.07-10.53) 0.888 0.83 (0.07-10.53) 0.888 0.83 (0.07-10.53) 0.888 0.83 (0.07-10.53) 0.888 0.95 (0.19-4.67) 0.952

Vomiting

Overall 0.86 (0.21-3.50) 0.83 0.86 (0.21-3.50) 0.83 0.64 (0.17-2.46) 0.517 0.78 (0.21-2.88) 0.706 1.69 (0.55-5.18) 0.358

Males 0.32 (0.04-2.24) 0.233 0.32 (0.04-2.24) 0.233 0.21 (0.03-1.39) 0.088 0.33 (0.06-1.85) 0.198 1.87 (0.44-7.87) 0.392

Females 3.12 (0.28-34.48 0.34 3.12 (0.28-34.48 0.34 3.12 (0.28-34.48 0.34 3.12 (0.28-34.48 0.34 1.43 (0.24-8.62) 0.697

Weakness

Overall 0.85 (0.74-1.00) 0.399 0.85 (0.74-1.00) 0.399 0.85 (0.74-1.00) 0.399 0.81 (0.74-1.05) 0.337 3.50 (0.32-38.46) 0.283

Males 0.88 (0.74-1.05) 0.716 0.88 (0.74-1.05) 0.716 0.88 (0.74-1.05) 0.716 0.88 (0.74-1.05) 0.716 1.889 (1.21-2.96) 0.357

Females 0.78 (0.55-1.10) 0.371 0.78 (0.55-1.10) 0.371 0.78 (0.55-1.10) 0.371 0.67 (0.42-1.06) 0.248 4.00 (0.25-62.50) 0.31

Syncope

Overall 1.70 (0.13-22.73) 0.687 1.70 (0.13-22.73) 0.687 1.70 (0.13-22.73) 0.687 1.70 (0.13-22.73) 0.687 4.50 (0.44-45.54) 0.181

Males 14.00 (2.12-92.6) 0.008 14.00 (2.12-92.6) 0.008 14.00 (2.12-92.6) 0.008 14.00 (2.12-92.6) 0.008 1.56 (1.05-2.30) 0.464

Females 0.80 (0.52-1.24) 0.292 0.80 (0.52-1.24) 0.292 0.80 (0.52-1.24) 0.292 0.80 (0.52-1.24) 0.292 15.87 (0.72-33.3) 0.058

Back Pain

Overall 4.00 (0.63-25.64) 0.118 4.00 (0.63-25.64) 0.118 3.15 (0.52-18.87) 0.191 2.18 (0.38-2.18) 0.37 3.13 (0.75-13.16) 0.105

Males 2.44 (0.20-30.30) 0.476 2.44 (0.20-30.30) 0.476 1.58 (0.15-17.24) 0.704 1.16 (0.11-11.76) 0.902 2.82 (0.62-12.82) 0.17

Females 13.5 (3.56-51.23) 0.003 13.5 (3.56-51.23) 0.003 13.5 (3.56-51.23) 0.003 9.00 (3.10-26.16) 0.013 2.25 (1.48-3.43) 0.274

Sex
Males / 
Females 1.21 (0.40-3.66) 0.735 1.21 (0.40-3.66) 0.735 1.07 (0.36-3.18) 0.898 1.04 (0.38-2.87) 0.939 1.00 (0.48-2.09) 1

were diagnosed with AAD [17], questioning the specificity 
and reliability of this measurement in acute settings [5,6].

Um et al. [5] found a difference above 20 mm Hg to be 
associated with AAD. While this study was the first to use 
age- and sex-matched controls, technology was not controlled 
for and the diagnosis of AAD was confirmed with various 
imaging modalities. It is currently accepted that CTA is 
currently the best diagnostic tool for AAD, with a sensitivity 
of near 100% and a specificity of 98%.8 Other imaging 
modalities, such as those used here (chest x-ray, computed 
tomography, and transthoracic echocardiography) may not be 
as sensitive, specific, or reliable to accurately diagnose AAD. 

It is unclear if the above findings are more common in 
patients with AAD confirmed on CTA compared to those 
who test negative on CTA [8]. To date, this is the first study 
analyzing blood pressure differentials in the context of CTA-

confirmed AAD with matched controls. Our findings suggest 
no association between blood pressure differentials on 
presentation and type of dissection or mortality rates.

Average Pulse Pressure
The current results demonstrate lower mortality rates 

overall for those with narrower pulse pressures (p=0.025-
0.039). 

STA respondents had overall lower mean pulse pressures 
than STB respondents (p=0.032), consistent with previous 
studies [18] Of the STA respondents only, it has been 
previously shown that those under 40 mm Hg pulse pressure 
had increased mortality as compared to the higher reference 
ranges [18]. Our results contrast these findings, suggesting 
low-range pulse pressures had a decreased incidence of 
mortality at 0, 1, and 3 months (p=0.025) with no significant 
difference at 6-months post-AD (p=0.107). Mid-range 
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 0m 1m 3m 6m  Type B AD  
Mortality 
Study Group OR (95% CI)    p-value OR (95% CI)    p-value OR (95% CI)    p-value OR (95% CI)    p-value OR (95% CI)  p-value

Average PP           
Overall
  <40 0.64 (0.11-3.72) 0.62 0.64 (0.11-3.72) 0.62 0.64 (0.11-3.72) 0.62 2.72 (0.13-4.18) 0.725 0.455 (0.098-2.12) 0.307
  41-80 1.39 (0.37-5.21) 0.626 1.39 (0.37-5.21) 0.626 1.39 (0.37-5.21) 0.626 1.15 (0.37-3.32) 0.831 0.252 (0.08-0.79) 0.015
  81+ 0.99 (0.23-4.31) 0.99 0.99 (0.23-4.31) 0.99 0.99 (0.23-4.31) 0.99 1.15 (0.27-4.90) 0.853 9.722 (1.96-48.19) 0.002
Males
   <40 0.71 (0.07-7.81) 0.782 0.71 (0.07-7.81) 0.782 0.71 (0.07-7.81) 0.782 0.89 (0.08-9.43) 0.922 0.627 (0.09-4.26) 0.631
   41-80 2.56 (0.43-15.15) 0.29 2.56 (0.43-15.15) 0.29 2.56 (0.43-15.15) 0.29 1.83 (0.34-9.90) 0.477 0.367 (0.088-1.53) 0.163
   81+ 0.37 (0.05-2.60) 0.305 0.37 (0.05-2.60) 0.305 0.37 (0.05-2.60) 0.305 0.48 (0.07-3.21) 0.443 4.065 (0.65-25.57) 0.036
Females
   <40 0.57 (0.04-8.06) 0.676 0.57 (0.04-8.06) 0.676 0.57 (0.04-8.06) 0.676 0.57 (0.04-8.06) 0.676 0.250 (0.019-3.34) 0.271
   41-80 0.52 (0.07-4.00) 0.525 0.52 (0.07-4.00) 0.525 0.52 (0.07-4.00) 0.525 0.52 (0.07-4.00) 0.525 0.148 (0.02-1.08) 0.049
   81+ 4.00 (0.36-43.48) 0.237 4.00 (0.36-43.48) 0.237 4.00 (0.36-43.48) 0.237 4.00 (0.36-43.48) 0.237 11.2 (1.04-120.36) 0.027
Average BPDiff
Overall
<10 3.15 (0.37-27.03) 0.274 3.15 (0.37-27.03) 0.274 3.15 (0.37-27.03) 0.274 3.57 (0.42-30.30) 0.221 0.99 (0.29-3.38) 0.984
44136 0.67 (0.15-2.98) 0.594 0.67 (0.15-2.98) 0.594 0.67 (0.15-2.98) 0.594 0.45 (0.11-1.83) 0.257 0.667 (0.195-2.28) 0.517
21+ 4.69 (0.55-40.00) 0.125 4.69 (0.55-40.00) 0.125 4.69 (0.55-40.00) 0.125 5.32 (0.63-45.45) 0.092 1.304 (0.42-4.05) 0.645
Males
<10 1.25 (1.04-1.49) 0.145 1.25 (1.04-1.49) 0.145 1.25 (1.04-1.49) 0.145 1.30 (1.07-1.59) 0.11 0.800 (0.18-3.57) 0.77
44136 0.36 (0.05-2.50) 0.286 0.36 (0.05-2.50) 0.286 0.36 (0.05-2.50) 0.286 0.19 (0.03-1.18) 0.058 0.750 (0.144-3.90) 0.732
21+ 1.29 (1.05-1.57) 0.076 1.29 (1.05-1.57) 0.076 1.29 (1.05-1.57) 0.076 1.35 (1.08-1.69) 0.052 1.037 (0.53-2.03) 0.915
Females
<10 0.86 (0.07-10.64) 0.905 0.86 (0.07-10.64) 0.905 0.86 (0.07-10.64) 0.905 0.86 (0.07-10.64) 0.905 1.909 (0.164-22.0) 0.601
44136 1.67 (0.15-18.87) 0.678 1.67 (0.15-18.87) 0.678 1.67 (0.15-18.87) 0.678 1.67 (0.15-18.87) 0.678 0.455 (0.067-3.09) 0.416
21+ 1.23 (0.11-14.49) 0.869 1.23 (0.11-14.49) 0.869 1.23 (0.11-14.49) 0.869 1.23 (0.11-14.49) 0.869 2.800 (0.255-30.7) 0.387
Average Systolic BP
Overall
<100 0.30 (0.04-2.06) 0.2 0.30 (0.04-2.06) 0.2 0.30 (0.04-2.06) 0.2 0.30 (0.04-2.06) 0.254 0.533 (0.082-3.45) 0.504
101-150 2.07 (0.53-8.00) 0.287 2.07 (0.53-8.00) 0.287 2.07 (0.53-8.00) 0.287 1.45 (0.44-5.75) 0.476 0.221 (0.073-0.66) 0.006
151+ 0.79 (0.21-2.94) 0.721 0.79 (0.21-2.94) 0.721 0.79 (0.21-2.94) 0.721 0.95 (0.26-3.44) 0.938 6.431 (1.94-21.36) 0.001
Males
<100 0.52 (0.04-6.02) 0.593 0.52 (0.04-6.02) 0.593 0.52 (0.04-6.02) 0.593 0.64 (0.06-7.30) 0.72 1.00 (0.126-7.941) 1
101-150 4.41 (0.69-21.74) 0.099 4.41 (0.69-21.74) 0.099 4.41 (0.69-21.74) 0.099 2.80 (0.52-14.93) 0.218 0.240 (0.06-0.997) 0.044
151+ 0.28 (0.05-1.70) 0.151 0.28 (0.05-1.70) 0.151 0.28 (0.05-1.70) 0.151 0.39 (0.07-2.16) 0.271 6.18 (1.1-34.7) 0.027
Females
<100 0.20 (0.083-4.81) 0.067 0.20 (0.083-4.81) 0.067 0.20 (0.083-4.81) 0.067 0.20 (0.083-4.81) 0.067 0.350 (0.193-0.64) 0.191
101-150 0.50 (0.06-4.15) 0.517 0.50 (0.06-4.15) 0.517 0.50 (0.06-4.15) 0.517 0.50 (0.06-4.15) 0.517 0.182 (0.023-1.41) 0.088
151+ 4.50 (0.54-37.04) 0.147 4.50 (0.54-37.04) 0.147 4.50 (0.54-37.04) 0.147 4.50 (0.54-37.04) 0.147 9.167 (1.14-73.24) 0.026
Chest Pain
Overall 1.62 (0.33-8.06) 0.553 1.62 (0.33-8.06) 0.553 1.62 (0.33-8.06) 0.553 1.62 (0.33-8.06) 0.553 1.500 (0.41-5.48) 0.538
Males 1.20 (0.10-14.29) 0.885 1.20 (0.10-14.29) 0.885 1.20 (0.10-14.29) 0.885 1.20 (0.10-14.29) 0.885 1.818 (0.27-12.17) 0.535
Females 1.80 (0.19-16.95) 0.605 1.80 (0.19-16.95) 0.605 1.80 (0.19-16.95) 0.605 1.80 (0.19-16.95) 0.605 2.00 (0.27-14.78) 0.494
SOB
Overall 1.05 (0.16-6.71) 0.959 1.05 (0.16-6.71) 0.959 1.05 (0.16-6.71) 0.959 1.05 (0.16-6.71) 0.959 1.78 (0.44-7.18) 0.414

Table 4: Mortality odds ratios (Study group – only those with AAD).
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Males 2.00 (0.11-38.46) 0.639 2.00 (0.11-38.46) 0.639 2.00 (0.11-38.46) 0.639 2.00 (0.11-38.46) 0.639 2.917 (0.407-20.9) 0.279
Females 0.75 (0.06-9.62) 0.825 0.75 (0.06-9.62) 0.825 0.75 (0.06-9.62) 0.825 0.75 (0.06-9.62) 0.825 0.933 (0.11-7.82) 0.949
Abdominal Pain
Overall 7.35 (1.17-45.45) 0.022 7.35 (1.17-45.45) 0.022 7.35 (1.17-45.45) 0.022 5.59 (0.94-33.33) 0.046 3.15 (0.53-18.8) 0.195
Males 1.63 (0.11-22.73) 0.718 1.63 (0.11-22.73) 0.718 1.63 (0.11-22.73) 0.718 1.20 (0.09-16.39) 0.891 1.20 (0.09-16.44) 0.891
Females 4.00 (0.73-21.74) 0.003 4.00 (0.73-21.74) 0.003 4.00 (0.73-21.74) 0.003 4.00 (0.73-21.74) 0.003 2.00 (0.75-5.32) 0.021
Nausea
Overall 0.50 (0.05-5.24) 0.557 0.50 (0.05-5.24) 0.557 0.50 (0.05-5.24) 0.557 0.39 (0.04-3.97) 0.414 0.75 (0.13-4.25) 0.745
Males 0.69 (0.48-1.00) 0.267 0.69 (0.48-1.00) 0.267 0.69 (0.48-1.00) 0.267 0.62 (0.40-0.95) 0.195 0.429 (0.031-5.99) 0.522
Females 2.00 (0.09-43.48) 0.658 2.00 (0.09-43.48) 0.658 2.00 (0.09-43.48) 0.658 2.00 (0.09-43.48) 0.658 1.33 (0.113-15.70) 0.819
Vomiting
Overall 0.64 (0.11-3.75) 0.62 0.64 (0.11-3.75) 0.62 0.64 (0.11-3.75) 0.62 5.00 (0.15-4.72) 0.837 2.62 (0.471-15.58) 0.265
Males 0.06 (0.00-0.92) 0.022 0.06 (0.00-0.92) 0.022 0.06 (0.00-0.92) 0.022 0.13 (0.01-1.39) 0.074 0.667 (0.080-5.54) 0.707
Females 3.00 (0.97-9.26) 0.058 3.00 (0.97-9.26) 0.058 3.00 (0.97-9.26) 0.058 3.00 (0.97-9.26) 0.058 5.99 (1.00-35.71) 0.018
Weakness
Overall 0.75 (0.54-1.04) 0.333 0.75 (0.54-1.04) 0.333 0.75 (0.54-1.04) 0.333 0.75 (0.54-1.04) 0.333 0.500 (0.035-7.10) 0.605
Males 0.89 (0.71-1.12) 0.715 0.89 (0.71-1.12) 0.715 0.89 (0.71-1.12) 0.715 0.89 (0.71-1.12) 0.715 2.25 (1.08-4.67) 0.292
Females 0.33 (0.07-1.65) 0.136 0.33 (0.07-1.65) 0.136 0.33 (0.07-1.65) 0.136 0.33 (0.07-1.65) 0.136 0.33 (0.07-1.65) 0.136
Syncope
Overall 2.25 (0.11-45.45) 0.591 2.25 (0.11-45.45) 0.591 2.25 (0.11-45.45) 0.591 2.25 (0.11-45.45) 0.591 0.063 (0.004-0.92) 0.025
Males 0.75 (0.06-9.62) 0.825 0.75 (0.06-9.62) 0.825 0.75 (0.06-9.62) 0.825 0.75 (0.06-9.62) 0.825 0.933 (0.11-7.82) 0.949
Females 4.76 (2.43-26.0) 0.639 4.76 (2.43-26.0) 0.639 4.76 (2.43-26.0) 0.639 4.76 (2.43-26.0) 0.639 5.23 (2.37-6.52) 0.076
Back Pain
Overall 3.47 (0.46-26.32) 0.211 3.47 (0.46-26.32) 0.211 3.47 (0.46-26.32) 0.211 3.47 (0.46-26.32) 0.211 0.567 (0.094-3.42) 0.533
Males 1.50 (0.11-20.41) 0.759 1.50 (0.11-20.41) 0.759 1.50 (0.11-20.41) 0.759 1.50 (0.11-20.41) 0.759 0.178 (0.017-1.86) 0.123
Females 12.00 (1.834-78.4) 0.015 12.00 (1.84-78.4) 0.015 12.00 (1.84-78.4) 0.015 12.00 (1.84-78.4) 0.015 4.00 (1.50-10.66) 0.118
Sex
Males / 
Females 1.62 (0.43-6.06) 0.474 1.62 (0.43-6.06) 0.474 1.62 (0.43-6.06) 0.474 1.34 (0.37-4.88) 0.652 0.543 (0.186-1.59) 0.262

pulse pressures (41-80mm) had an increasing likelihood of 
mortality, for type A and B AAD, although this trend is not 
significant (STA p=0.594, STB p=0.277). 

The current research suggests that there is a significant 
difference in average pulse pressure between AAD types. 
The range of pulse pressure at presentation, in conjunction 
with type of dissection, may be a useful tool as a predictor of 
future adverse outcomes.

Gender Differences in Mortality

This is the first study to examine the value of average 
systolic blood pressure, blood pressure differentials, and 
pulse pressures together, between both males and females 
using matched controls. While Um et al. [5] used sex-
matched controls, findings were not analyzed based on this 
grouping. Given the physiological variation between males 
and females, as well as the current findings demonstrating 
both symptomatic and AAD-type differences for sex, the 
influence of blood pressure differentials as stated in Um et al. 
[5] may not be generalizable.  

Our current results demonstrate a unique, previously 
unidentified trend, and several gender-specific factors are 
identified. Of those with STA, males had higher mortality 
rates than females across all time points, while for STB 
respondents, females demonstrated increased mortality rates. 

Males presenting with syncope had significantly 
increased rates of mortality across all groups as compared 
to females presenting with syncope (p=0.008). However, 
females presenting with back pain and/or abdominal pain had 
significantly increased mortality across all time points.

Our results suggest potential differences in symptomatic 
presentation could be invaluable in initial assessment and 
triage. While previous research suggests chest pain may be 
the most predictive presentation, our findings suggest no 
difference between AAD groups and controls, or males and 
females. However, the above findings point to the likelihood of 
a unique gender-specific presentation of AAD. It is pertinent 
to consider the possibility of other predictive symptoms, such 
as syncope and abdominal pain, in the initial ED assessment 
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and the variation of AAD presentations between males and 
females. 

This study has several limitations. As a retrospective study 
with chart review, the number of respondents was limited by 
the availability of health records. There was only database 
access to health records from 2012 onwards. Similarly, our 
catchment area encompasses a relatively small population 
size as compared to larger urban centers across Canada, 
further limiting our sample size.

This study assessed acute presentations of AAD and 
symptoms in the emergency department. Predisposing 
factors, such as Marfan’s syndrome, history of hypertension, 
or previous cardiac history were not controlled for, as much 
of this information was not available on present ED records.

Conclusion
Acute Aortic Dissection (AAD) is a serious, potentially 

fatal, diagnosis which is the result of a tear in the intimal lining 
of the aorta. AAD is a difficult diagnosis to make clinically 
as the typical symptoms occur more frequently in other, more 
common disorders such as myocardial infarction. This was 
the first study to compare average systolic blood pressure, 
blood pressure differentials, and pulse pressures together in 
conjunction with age-, sex-, and technology-matched controls 
as predictors of AAD and adverse outcomes. This was also 
the first to break these findings down further by AAD type 
and gender. Our findings demonstrate previously unidentified 
symptom and gender-specific factors. A better understanding 
of the physical examination findings in patients diagnosed 
with aortic dissection may help lead to better clinical 
decision making, improved patient outcomes, and decreased 
healthcare costs.
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