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Abstract

Objective: Acute aortic syndrome
(AAS) comprises a triad of life-
threatening aortic conditions that are
difficult to diagnose because of their
non-specific clinical presentations.
Contrast-enhanced computed tomog-
raphy aortography (CTA) has a high
sensitivity and specificity for these
conditions. However, under- and
over-investigation of patients with
suspected AAS using CTA carries
significant risk. The aim of the pre-
sent study was to evaluate the diag-
nostic imaging practices of CTA use
for patients presenting to an ED with
suspected AAS.
Methods: All atraumatic thoracic
CTAs performed on patients aged
≥15 years old with suspected AAS who
presented to Auckland City Hospital
between 2009 and 2019 were included.
Outcomes of interest were the annual
ED and population incidences of AAS,
and the rate of CTAs performed.

Results: A total of 1646 CTAs were
included. There were 135 (8.2%)
cases of at least one AAS diagnosis
and 220 (13.4%) cases where an
alternative diagnosis was made. The
population-adjusted number of AAS
diagnoses remained relatively stable
over the study period, with a mean
annual AAS incidence of 19.6 (95%
confidence interval 9.9–33.7) per
100 000 patients, and 3.2 (95% con-
fidence interval 1.6–5.4) per 100 000
population. The number of ED pre-
sentations increased during the study
period, along with the population-
adjusted rate of CTAs performed,
from approximately 150 per
100 000 patients (2009) to 350 per
100 000 patients (2019).
Conclusions: Thoracic CTA use for
investigating suspected AAS in our
ED has recently increased. However,
the annual incidence of AAS did not
increase over the same period, but
was higher than reported in overseas
institutions.

Key words: acute aortic syndrome,
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Introduction
Acute aortic syndrome (AAS) com-
prises the triad of acute aortic dissec-
tion, acute intramural haematoma
and penetrating aortic ulcer.1 These
life-threatening aortic conditions are
difficult to diagnose in the ED
because of their non-specific clinical
presentations.2,3 Although there is
increasing promise in utilising risk
stratification tools such as the aortic
dissection detection risk score, a vali-
dated rule-out test remains to be
developed.4
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Key findings
• Between 2009 and 2019,

there were 135 (8.2%) cases
of at least one acute aortic
syndrome diagnosis and 220
(13.4%) cases where an alter-
native diagnosis was made.

• During the study period, tho-
racic CTA use for investigat-
ing suspected acute aortic
syndrome in Auckland City
Hospital ED increased.

• The annual incidence of acute
aortic syndrome did not
increase during the study
period, but was higher than
reported in overseas
institutions.
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The complexity of diagnosing AAS
correlates with the observed high
misdiagnosis rates.5,6 Thus,

emergency physicians are less likely
to rely on clinical experience and
instead investigate patients with

advanced imaging which, in most
EDs, involves contrast-enhanced
computed tomography aortography
(CTA).7,8 Despite the high sensitivity
and specificity of CTA for evaluating
AAS, resource constraints in some
centres have limited its widespread
availability and use.9

The non-specific clinical presenta-
tion of AAS means that it is often
difficult to determine which patients
require imaging. Decision-making
should ideally be based on whether
patients have met the minimum
threshold for CTA, which may vary
based on their pre-test probability
for AAS, as well as individual patient
factors. However, there are risks
associated with over- and under-
investigating patients with suspected
AAS using CTA. Hence, emergency
physicians must consider two compet-
ing interests: to definitively investigate
patients with a clinical presentation
concerning for AAS, while concur-
rently avoiding unnecessary imaging
in patients with a low pre-test proba-
bility for AAS. Appropriate patient
selection is therefore key in
minimising rates of over-investigation
and deciding which patients to pri-
oritise for CTA.6

There are now large, international,
cohort studies of patients with AAS,
including the International Registry
of Acute Aortic Dissection.10 Hence,
the paucity of data with respect to
the CTA imaging practices of emer-
gency physicians in New Zealand
(NZ) is surprising. Therefore, the

Figure 1. Flow diagram representing the screening and selection process for relevant
acute, atraumatic, thoracic computed tomography aortography cases.

TABLE 1. Acute aortic syndrome diagnoses in selected contrast-enhanced computed tomography aortography cases

Diagnosis
Total

number
Proportion of positive CTAs

(%) (n = 135)
Proportion of total CTAs (%)

(n = 1646)

Aortic dissections 104 77.0 6.3

Stanford type A aortic
dissection

66 48.9 4.0

Stanford type B aortic
dissection

38 28.1 2.3

Acute intramural haematoma 47 34.8 2.9

Penetrating aortic ulcer 8 5.9 0.5

Aortic rupture 25 18.5 1.5

CTA, computed tomography aortography; n, number of CTA scans.
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TABLE 2. Alternative (non-acute aortic syndrome) diagnoses in selected contrast-enhanced computed tomography aortog-
raphy cases

Cause
Total

number
Proportion of positive CTAs

(%) (n = 220)
Proportion of total CTAs (%)

(n = 1646)

Vascular 27 12.3 1.6

Non-aortic vascular injury 10 4.5 0.6

Graft abscess/infection 3 1.4 0.2

Endoleak 2 0.9 0.1

Occluded non-aortic vascular grafts 2 0.9 0.1

Aortic embolus 3 1.4 0.2

Worsening compression of true
lumen

1 0.5 0.1

Impending rupture of aortic
aneurysm

2 0.9 0.1

Splenic infarct 2 0.9 0.1

Renal infarct 2 0.9 0.1

Thoracic/cardiorespiratory 74 33.6 4.5

Acute coronary syndrome 7 3.2 0.4

Pulmonary oedema 3 1.4 0.2

Pericardial effusion 9 4.1 0.6

Pneumomediastinum 1 0.5 0.1

Pulmonary embolism 13 5.9 0.8

Pleural effusion/haemothorax 7 3.2 0.4

Pneumothorax 1 0.5 0.1

Lower respiratory tract infection 23 10.5 1.4

Lung/pleural mass/malignancy 4 1.8 0.2

Cardiac mass/malignancy 1 0.5 0.1

Other intrathoracic mass/
malignancy

4 1.8 0.2

Intra-thoracic haemorrhage NOS 1 0.5 0.1

Gastrointestinal 88 40.0 5.3

Complication of cholecystectomy 1 0.5 0.1

Cholelithiasis 9 4.1 0.6

Choledocholithiasis 7 3.2 0.4

Cholecystitis 15 6.8 0.9

Cholangitis 1 0.5 0.1

Hernia 7 3.2 0.4

Gastroduodenal perforation 3 1.4 0.2

Gastroduodenal ulcer 1 0.5 0.1

Gastritis 2 0.9 0.1

Duodenitis 1 0.5 0.1

Pancreatitis 15 6.8 0.9

Infective or inflammatory colitis 2 0.9 0.1

Infective or inflammatory enteritis 2 0.9 0.1

(Continues)
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objectives of the present study were
to evaluate the diagnostic imaging
practices for evaluating patients with
suspected AAS using CTA in a NZ
tertiary referral ED, and then to
compare them with those of similar
institutions and healthcare settings
globally.

Methods
Ethics and governance

The present study was reported in
accordance with the Strengthening
the Reporting of Observational Stud-
ies in Epidemiology guidelines
(Appendix S1).11 Ethics approval
was obtained from the Auckland
Health Regional Ethics Committee
(AH1260) (Auckland, NZ) and Insti-
tutional Review Board approval was
obtained from the Auckland District

Health Board (ADHB) Research
Review Committee (A+ 8879).

Study design and setting

This retrospective, observational, cohort
study was conducted at Auckland City
Hospital (ADHB, Auckland, NZ),
which is both a tertiary referral centre
and an academic teaching hospital.
Auckland City Hospital serves a mostly
urban patient population, with a dedi-
cated adult ED that currently manages
approximately 76 000 patients, aged
≥15 years, per annum.

Case selection

The electronic patient database at
Auckland City Hospital was queried
for all presentations to the adult ED
of patients >15 years of age who
were investigated with CTA for a
diagnosis of suspected AAS by an

emergency physician between
1 January 2009 and 31 December
2019. For patients who were investi-
gated with more than one CTA dur-
ing the specified study period, each
CTA request was included, provided
it was performed on an independent
and unrelated presentation to the
ED. Only the index scan in each sep-
arate ED presentation was analysed.
Patients were excluded if they pres-
ented to the ED on an elective or
semi-elective basis, or if they were
diagnosed with AAS based on a pre-
vious CTA that did not meet the
above specified criteria (i.e. chronic
AAS), or was performed outside of
the study period. Patients were also
excluded if their CTA did not evalu-
ate the thoracic aorta (e.g. abdominal
CTA), or if their CTA was performed
for reasons other than suspected AAS
(i.e. trauma). Cases with an incom-
plete clinical record (e.g. incomplete

TABLE 2. Continued

Cause
Total

number
Proportion of positive CTAs

(%) (n = 220)
Proportion of total CTAs (%)

(n = 1646)

Appendicitis 2 0.9 0.1

Epiploic appendagitis 1 0.5 0.1

Diverticulitis 1 0.5 0.1

Small bowel obstruction 2 0.9 0.1

Volvulus 1 0.5 0.1

Intussusception 1 0.5 0.1

Ischaemic bowel 2 0.9 0.1

Constipation 2 0.9 0.1

Oesophagitis/cancer 3 1.4 0.2

Oesophageal tear/rupture 3 1.4 0.2

Intra-abdominal mass/malignancy 2 0.9 0.1

Intra-abdominal haemorrhage NOS 2 0.9 0.1

Genito-urinary 9 4.1 0.6

Renal mass/malignancy 1 0.5 0.1

Retroperitoneal haemorrhage NOS 1 0.5 0.1

Ureteric calculus 6 2.7 0.4

Adnexal mass/malignancy 1 0.5 0.1

Musculoskeletal 22 10.0 1.3

Uncomplicated aortic aneurysm or
stable aortic disease

155 9.4

CTA, computed tomography aortography; n, number of CTA scans; NOS, not otherwise specified.
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ED admission note) were also
excluded.

Data retrieval and extraction

Data were obtained from the clinical
records of each included case using
Concerto (Orion Health, Auckland,
NZ) and 3M ChartView (3M
Company, Salt Lake City, UT, USA)
electronic systems. These clinical
record systems rely on data entry by
clinicians when patients engage with
the healthcare system, with regular
auditing of these data for their accu-
racy and validity by specialist clinical
records staff employed by the
ADHB. The date of CTA and scan
report findings, which are based on
documentation by a consultant or
attending radiologist, were
extracted into a pro forma Micro-
soft Excel 2016 (Microsoft Corpo-
ration, Redmond, WA, USA)
spreadsheet. Each CTA report was
reviewed independently by two
authors to ensure concordance
between the extracted data, and
any ambiguity was resolved with
thorough discussion among the two
assessing authors (SWFRW and

SB). Population data were sourced
electronically using census data col-
lected by Statistics New Zealand.

Outcome measures

The primary outcome was the
annual incidence of AAS per ED
patient presentation and within the
Auckland City Hospital catchment
population. Secondary outcomes
included the annual number of tho-
racic CTAs performed, in terms of
the total number of scans, the num-
ber of scans that were positive for
one or more AAS and the number of
scans that were negative for an AAS,
as well as the annual number of pre-
sentations to the adult ED with
suspected AAS, and the population
serviced by the adult ED. CTAs were
considered positive for an AAS if ref-
erence were made to any one of:
acute aortic dissection, acute intra-
mural haematoma or penetrating
aortic ulcer, based on findings docu-
mented by a consultant or attending
radiologist. Although not strictly
included within the AAS definition,1

aortic rupture was also included
within the scope of our AAS

TABLE 3. Annual trends in contrast-enhanced computed tomography aortography (CTA), presentations and population
serviced by the adult ED

Year
AAS

diagnoses (N)
ED

patients (n1)
Population

(n2)
ED incidence

(n1/100 000/year)
Population incidence
(n2/100 000/year)

2009 10 46 488 358 500 21.5 2.8

2010 10 51 350 362 700 19.5 2.8

2011 10 55 236 367 600 18.1 2.7

2012 6 56 604 372 000 10.6 1.6

2013 11 58 979 377 400 18.7 2.9

2014 15 61 768 382 800 24.3 3.9

2015 9 63 450 389 600 14.2 2.3

2016 17 67 993 398 300 25.0 4.3

2017 16 71 913 405 500 22.2 3.9

2018 18 74 219 412 400 24.3 4.4

2019 13 76 924 417 200 16.9 3.1

Mean 12 62 266 385 818 19.6 3.2

AAS, acute aortic syndrome; N, number of AAS diagnoses based on CTA; n, number of patients.

Figure 2. Population-adjusted annual
incidence of acute aortic syndrome diag-
noses per (a) 100 000 patients presenting
to the adult ED and (b) 100 000 Auck-
land City Hospital catchment population.
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definition because of its similarity in
clinical presentation and severity to
other causes of AAS.12 CTAs consid-
ered negative for one of the causes of
AAS were those that were either pos-
itive for an alternative (i.e. non-AAS)
diagnosis, or negative scans. Alterna-
tive diagnoses were all non-AAS cau-
ses of acute presentations to the ED
that were identified on CTA.

Statistical analysis

Data were reported as the frequency
(n) and proportion (%). Continuous
data (i.e. annual incidence of AAS per
ED patient presentation or population)
were reported as the mean with its
95% confidence interval (CI). Trends
in the primary and secondary outcomes
over time were represented graphically
using Microsoft Excel 2016 (Microsoft
Corporation). All statistical analyses
and calculations were performed using
R (version 4.0.5; R Foundation for Sta-
tistical Computing, Vienna, Austria).

Results
CTA case selection

A total of 2234 potentially eligible
CTA cases were identified over the
11-year study period. After applica-
tion of the case selection criteria,
1646 acute, atraumatic, CTA scans
of the thoracic aorta were performed
on 1543 patients. The flow diagram
representing the screening and selec-
tion process for relevant CTA cases
is outlined in Figure 1. Of the 1646
included CTAs, 135 (8.2%) were
positive for one or more AAS,
220 (13.4%) were positive for an
alternative (non-AAS) diagnosis and
1291 (78.4%) were negative scans.
Three patients had AAS proven on a
previous CTA (chronic AAS) and
were hence excluded from our study.

Diagnoses on CTA

The cause for a patient’s acute pre-
sentation to the ED was identified in
21.6% (355/1646) of CTAs, of which
38.0% (135/355) diagnosed one or
more AAS and 62.0% (220/355)
diagnosed an alternative cause.

Acute aortic syndrome
There were a total of 184 AAS diag-
noses from 135 positive CTAs
(Table 1). Three distinct/unique AAS
were identified on five CTAs, and
two distinct/unique AAS were identi-
fied on 39 CTAs; although there was
no association between the nature of
these additional AAS diagnoses. The
most frequent diagnosis was acute
aortic dissection (77.0% of positive
CTAs), of which most constituted
Stanford type A aortic dissections
(63.5%, 66/104). The remaining
diagnoses included 47 acute intra-
mural haematomas (34.8% of posi-
tive CTAs), eight penetrating aortic

ulcers (5.9% of positive CTAs) and
25 aortic ruptures (18.5% of posi-
tive CTAs).

Alternative (non-AAS)
There were 220 alternative diagnoses
identified from 220 CTAs (Table 2).
According to body system, and in des-
cending order of frequency, these diag-
noses were gastrointestinal (40.0%,
88/220), thoracic/cardiorespiratory
(33.6%, 74/220), vascular (excluding
AAS) (12.3%, 27/220), musculoskele-
tal (10.0%, 22/220) and genito-
urinary (4.1%, 9/220) in origin.
Of the 220 alternative diagnoses,

54 critical or immediately life-
threatening diagnoses were observed.
In descending order of frequency,
these diagnoses consisted of pulmo-
nary embolism (5.9%, 13/220), non-
aortic vascular injury (4.5%, 10/220),
acute coronary syndrome (3.2%,
7/220), oesophageal tear or rupture
(1.4%, 3/220), gastroduodenal

Figure 3. Acute, atraumatic, thoracic
contrast-enhanced computed tomography
aortography (CTA) scans performed
between 1 January 2009 and
31 December 2019 that were either
(a) positive or negative (CTAs considered
negative for an acute aortic syndrome
[AAS] were either positive for an alterna-
tive diagnosis, or negative scans) for an
AAS (total number) or (b) positive for
one or more AAS (as a proportion). ( ),
Number of scans; ( ), negative scans; ( ),
positive scans.

Figure 4. Presentations to the adult ED
at Auckland City Hospital (between
1 January 2009 and 31 December 2019)
in terms of the (a) total number of
patients and (b) total population
serviced.
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perforation (1.4%, 3/220), aortic
emboli (1.4%, 3/220), infection or
abscess of an aortic graft (1.4%,
3/220), intra-abdominal haemorrhage
(0.9%, 2/220), ischaemic bowel
(0.9%, 2/220), impending rupture of
an aortic aneurysm (0.9%, 2/220),
occlusion of non-aortic vascular grafts
(0.9%, 2/220), retroperitoneal
haemorrhage (0.5%, 1/220), intra-
thoracic haemorrhage (0.5%, 1/220),
pericardial tamponade (0.5%, 1/220)
and worsening compression of the
true lumen by the false lumen in one
case of previous AAS without a new
injury to the vascular wall
(0.5%, 1/220).

Primary outcome (incidence
of AAS)

The population-adjusted number of
AAS diagnoses remained relatively
stable over the study period
(Fig. 2a, Table 3), with a mean
annual incidence of 19.6 (95% CI
9.9–33.7) AAS diagnoses per
100 000 patients presenting to the
ED, or 3.2 (95% CI 1.6–5.4) AAS
diagnoses per 100 000 population
(Fig. 2b, Table 3). The mean inci-
dence of aortic dissections, which
were the most common type of
AAS, was 15.0 (95% CI 12.4–18.4)
events per 100 000 patients per
year, and of these, there were 9.5
(95% CI 7.5–12.3) cases of
Stanford type A aortic dissections
per 100 000 patients per year, or

1.6 (95% CI 1.2–2.0) per 100 000
population per year.

Secondary outcome (trends in
CTA and ED presentations)

The annual total number of thoracic
CTAs that met the case selection
criteria increased over the 11-year
study period (Fig. 3a). This increase
was mirrored by a rise in both the
annual number positive and negative
CTAs (i.e. positive for an alternative
diagnosis or entirely negative scans)
(Fig. 3a). However, relative to the
total CTAs performed, the propor-
tion of positive CTAs decreased over
this same period (Fig. 3b). There was
a rise in the total number of presen-
tations to the adult ED over the
11-year study period (Fig. 4a), which
reflects an increase in the Auckland
City Hospital catchment population
that is serviced by the adult ED
(Fig. 4b, Table 3). However, despite
adjusting for the increasing number
of ED presentations, the total num-
ber of CTAs performed consistently
increased, from just over 150 per
100 000 patients in 2009 to approxi-
mately 350 per 100 000 patients in
2019 (Fig. 5).

Discussion
The present study examined how the
use of thoracic CTA for evaluating
patients with suspected AAS has
changed in a tertiary referral ED. We
observed that the mean annual inci-
dence of AAS in our ED, as well as
within the Auckland City Hospital
catchment population, did not change
over the 11-year study period, despite
a rise in both the total number of
atraumatic, thoracic CTAs per-
formed, as well as the annual number
of patients presenting to the adult
ED. Stanford type A acute aortic dis-
section was the most common AAS,
and causes that were gastrointestinal
in origin were the most common of
alternative (non-AAS) presentations
to the ED. Of these alternative causes,
pulmonary embolism was the most
frequently observed critical or imme-
diately life-threatening diagnosis.
Although we identified an overall

low incidence of AAS in patients
scanned with CTAs, our diagnostic

yield of 8.4% was dissimilar to pre-
vious studies. In a retrospective
study by Lovy et al. conducted in
New York, only 2.7% (40/1465) of
CTAs were positive for an AAS over
the 4-year study period.6 This find-
ing was similar to that of a 2019
study, by Meng et al., who recorded
5.9% (12/205) of their CTAs as pos-
itive for AAS at their Canadian insti-
tution over a 5-year period.13 The
difference in local NZ incidence of
AAS may reflect a higher proportion
of Pacific Islander and indigenous
M�aori patients who experience
higher incidences of aortic dissec-
tions.14,15 Wang et al. compared the
characteristics and outcomes follow-
ing surgery for type A aortic dis-
section based on ethnicity; Stanford
type A aortic dissections were over-
represented in Pacific Islanders,
whereas there was no difference for
M�aori, when compared with patients
of other ethnicities.14 In contrast,
Gupta et al. demonstrated that
M�aori were over-represented among
patients with Stanford type A aortic
dissections at Waikato Hospital
(NZ) between 1990 and 2013.15

These results suggest that ethnicity
may be an explanation for the differ-
ence in incidence of AAS observed in
our study. Further research into risk
factors and the incidence of AAS
among Pacific Islander and indige-
nous M�aori patients would be of
interest, particularly in our present
NZ patient cohort.
The annual incidence of acute aor-

tic dissections remained stable in our
population over the period of study.
Alter et al. identified 782 aortic dis-
sections through a retrospective
study involving ED visits at 33 subur-
ban and urban New York and New
Jersey EDs between 1996 and
2010.16 They reported an incidence
of approximately 8.2 aortic dis-
section events per 100 000 ED visits,
which was similar to Rogers et al.,
who estimated an annual ED inci-
dence of 10 aortic dissections per
100 000 ED visits.17 In contrast, the
mean annual ED incidence of AAS in
our study was 19.6 (95% CI 9.9–
33.7) cases per 100 000 patients per
year. However, Alter et al. and
Rogers et al. included only acute
aortic dissections, whereas our rate

Figure 5. Population-adjusted total
number of computed tomography aor-
tography scans per 100 000 patients pre-
senting to the adult ED at Auckland City
Hospital.
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was inclusive of all AAS diagnoses.
Nonetheless, even when comparing
the mean annual incidence of acute
aortic dissections alone, a higher rate
of diagnoses was found in our
cohort, at 15.0 (95% CI 12.4–18.4)
events per 100 000 patients per year.
These higher incidences of AAS and
aortic dissection identified in our
cohort suggest that the use of a risk-
stratification tool for ruling out AAS
or prioritising patients for CTA,
such as the aortic dissection detection
risk score combined with a D-dimer
cut-off of <500 ng/mL,4 may be
especially helpful in our high-risk
patient population.
Stanford type A aortic dis-

section was the most frequent AAS
in our cohort of patients, constitut-
ing 63.5% of all acute aortic dissec-
tions. This proportion is comparable
to those reported elsewhere.18

Wundram et al. recorded 4.93 cases
of Stanford type A aortic dissections
per 100 000 ED presentations in a
retrospective analysis conducted
between 2006 and 2016 in Berlin,19

whereas we reported an incidence of
9.5 (95% CI 7.5–12.3) cases of
Stanford type A aortic dissection per
100 000 ED presentations. It remains
unclear why the incidences of AAS,
aortic dissection and Stanford type A
aortic dissection in our ED differ
from those reported elsewhere. Varia-
tions in ethnic composition of our
NZ cohort compared with those seen
internationally may be an explana-
tion, particularly given the higher
incidences of Stanford type A aortic
dissection observed in M�aori and
Pacific Islander patients.14,15

The population-adjusted annual inci-
dence of aortic dissections in the pre-
sent study was 1.6 (95% CI 1.2–2.0)
per 100 000 people per year. In com-
parison, the mean annual rates of aor-
tic dissections reported elsewhere are as
follows: 3.4 per 100 000 per year in
New South Wales (Australia);20 2.9
per 100 000 per year between 1972
and 1998 in Western Hungary;21 2.53
per 100 000 per year between 1992
and 2013 in Iceland;22 6.0 aortic dis-
sections per 100 000 people per year
between 2002 and 2012 in Oxford-
shire (UK);23 4.6 per 100 000 people
per year between 2002 and 2014 in

Ontario (Canada);24 and 5.6 per
100 000 people per year between 2005
and 2012 in Taiwan.25 It is noteworthy
that the study populations used to cal-
culate the mean annual incidences in
these studies were inclusive of all
patients (i.e. both adults and children).
In addition, the studies conducted in
Western Hungary, Iceland and
Oxfordshire also included autopsy
results, possibly explaining the lower
rates observed within our cohort. In
addition, the denominator (i.e. all who
underwent CTA) in our study was not
inclusive of imaging modalities for
investigating potential AAS other than
CTA, such as transoesophageal echo-
cardiography (TOE) and magnetic res-
onance angiography (MRA), which
may have resulted in an inaccurate esti-
mate of the true incidence of AAS in
our population. Future studies should
ideally be inclusive of all patients with
suspected AAS, using CTA, TOE and
MRA, as well as autopsy data, when
determining AAS incidence.
Various overseas groups have

reported an increasing incidence in
AAS.26,27 In Korea, Lee et al.
described a significant increase in the
incidence of aortic dissection, from
3.76 per 100 000 person-years to
4.82 per 100 000 person-years
between 2005 and 2016.26 Similarly,
in Sweden, Olsson et al. observed a
rise in the incidence of thoracic aortic
disease of 52% in men and 28% in
women, with a respective incidence of
16.3 and 7.1 per 100 000 per year,
from 1987 to 2002.27 Conversely, our
observed annual incidence of both
AAS and aortic dissection remained
stable over the period of study, despite
a population-adjusted rise in both the
number of thoracic CTAs performed
and annual number of patients pre-
senting to the adult ED. This finding
suggests that CTAs are increasingly
yielding negative findings in our
patient cohort, and a validated risk
stratification tool for ruling out AAS
may therefore allow better patient
selection and prioritisation for CTA,
although a tool of this nature remains
to be developed.4

The present study has some limita-
tions. First, patients who may have
been diagnosed with AAS using TOE,
MRA or at autopsy, and those who

died prior to their imaging or did not
undergo any form of investigation
were not included. Thus, the true
yield of AAS diagnoses may have
been underestimated. In addition,
patients with AAS diagnosed at an
outside institution who were either
transferred directly to the operating
room or cardiac ICU could not be
included because these patients do not
proceed through the ED and thus,
would not have been captured by our
ED coding systems. However, the
focus of the present study was on the
reliability of thoracic CTA in evaluat-
ing suspected AAS in the ED setting,
with CTA findings confirmed through
documentation on the patient’s elec-
tronic medical record by a consultant
or attending radiologist, increasing
the validity and precision of our
results. Relatively few autopsies are
performed annually in NZ (2000 per
year). Thus, the addition of these data
would not substantially alter or
explain our differing results. Second,
the relatively small number of
observed AAS events may not pro-
vide a sufficiently robust quantity of
data through which imaging practices
for AAS may be evaluated. Nonethe-
less, a study period spanning
11 years, coupled with the use of
accurate and robust electronic clinical
record systems should provide mean-
ingful insight into trends in thoracic
CTA imaging and AAS incidences for
populations serviced by a large, ter-
tiary referral ED, thereby mitigating
the impact of this low prevalence of
AAS. However, individual patient-
level data, such as age, sex, ethnicity,
comorbidities and AAS risk factors,
and clinical features on presentation
to the ED, could not be extracted or
analysed in the present study, which
limits the ability to interpret whether
the observed increase in CTA
requests was appropriate, relative to
a patient’s risk of AAS. Lastly, the
present study evaluated the diagnostic
practices of CTA for suspected AAS
in a single tertiary referral ED located
within NZ, restricting the
generalisability of the results. How-
ever, a comprehensive comparison
with practices of other institutions
and patient populations was per-
formed. Several differences in imaging
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practices were identified, which col-
lectively, have provided multiple ave-
nues for further research.

Conclusions
The mean annual incidence of AAS
within our ED remained stable
over the 11-year study period, despite
the increasing total number of tho-
racic CTAs being performed, as well
as an annual rise in the number of
patients presenting to the adult ED
with suspected AAS. When compared
with global incidences of AAS, the
annual incidence in our ED was
higher, although the underlying rea-
sons for this difference remain unclear
and warrant further exploration.
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