
107R.S. Bonser et al. (eds.), Controversies in Aortic Dissection and Aneurysmal Disease,
DOI 10.1007/978-1-4471-5622-2_7, © Springer-Verlag London 2014

        K.  M.   Harris ,  MD       (*) •    C.   Strauss ,  MD, MPH   
  Minneapolis Heart Institute, Abbott Northwestern 
Hospital ,   920 E. 28th St., Suite 300 ,  Minneapolis , 
 MN   55407 ,  USA   
 e-mail: kevin.harris@allina.com   

  7      Diagnostic Delay in Acute Aortic 
Syndromes: How Sensitive 
and Specifi c are Clinical Features 
in Disease Recognition 

           Kevin     M.     Harris        and     Craig     Strauss    

    Abstract  

  Aortic dissection presents a diagnostic challenge. The history and pain charac-
teristics of aortic dissection overlap signifi cantly with those of acute coronary 
syndrome (ACS), a condition that is more common by several orders of magni-
tude. A careful interview focused on high risk conditions (connective tissue 
diseases, recent aortic manipulation, gene mutations, aortic aneurysm and aortic 
valve disease), high risk pain characteristics (abrupt, severe or ripping/tearing) 
and high risk examination features (pulse defi cit, focal neurologic defi cit or mur-
mur of aortic regurgitation) is critical. High risk pain characteristics are particu-
larly sensitive for detection of aortic dissection. By combining these clinical 
features, the clinician can identify a patient in whom aortic dissection is more 
likely and proceed to further aortic imaging. Delays in recognition of dissection 
are common. Symptoms at presentation, especially in the elderly may be atypi-
cal and may include syncope, heart failure, or a lack of pain. Abnormalities on 
the electrocardiogram, which are common, may lead clinicians to suspect and 
treat ACS. Additionally, it is not widely recognized that patients with recent 
aortic manipulation are at risk for dissection, leading to delays in recognition. 
Clinicians can improve the accuracy and speed with which they diagnose aortic 
dissection by integrating known risk factors into a careful history and physical 
exam. One must remain mindful that atypical presentation occur and are associ-
ated with delayed diagnosis and increased mortality.  
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        Introduction 

 The diagnosis of acute aortic syndromes is chal-
lenging and delays in reaching a defi nitive diagno-
sis are frequent. The challenge of chest pain 
evaluation in the emergency department (ED) is 
increased by its great frequency in the United 
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States; approximately 4.6 million visits annually 
[ 1 ]. Performing diagnostic imaging on every 
patient presenting to the ED with chest pain for the 
purpose of excluding acute aortic syndrome would 
be an irrational use of limited healthcare resources. 
Furthermore, it would unnecessarily subject 
patients to the risk of intravenous contrast and 
radiation. In current practice, ED evaluation of 
patients with chest pain emphasizes the exclusion 
of more common clinical conditions, principally 
acute coronary syndromes (ACS). It is imperative 
that clinicians recognize the appropriate cues from 
a patient’s history, physical exam, laboratory fi nd-
ings, and chest x-ray to decide which patients 
require further diagnostic imaging to exclude 
acute aortic pathology [ 1 ]. Only 0.003 % of 
patients presenting to the ED with acute chest, 
back or abdominal pain will ultimately be diag-
nosed with an aortic dissection [ 2 ], and it is esti-
mated that one in every 10,000 patients presenting 
to EDs will have aortic dissection [ 3 ]. 

 Improved survival requires timely diagnosis 
and rapid access to defi nitive treatment. In one 
large series, 38 % of cases were missed on initial 
diagnosis and 28 % were diagnosed at autopsy 
[ 4 ]. The diagnosis is correctly suspected in only 
15–43 % of patients at the time of original pre-
sentation [ 1 ]. Delayed diagnosis often begins in 
the ED, where atypical symptoms can lead to 
misdiagnosis and, in some cases, exposure to 
antithrombotic agents [ 5 ]. 

 The American College of Cardiology (ACC), 
American Heart Association (AHA) and other 
professional societies have published an inaugu-
ral set of guidelines for the diagnosis and man-
agement of patients with aortic disease [ 6 ]. 
These guidelines identify three groupings of 
high risk clinical markers;  high risk clinical 
conditions  (Marfan syndrome, family history of 
aortic disease, known aortic valve disease, 
recent aortic manipulation, known thoracic aor-
tic aneurysm),  high risk pain features  (chest, 
back or abdominal pain that is abrupt in onset, 
severe and/or ripping or tearing) and  high risk 
exam fi ndings  (pulse defi cit, systolic BP differ-
ential, focal neurologic defi cit with pain, mur-
mur of aortic insuffi ciency, hypotension or 
shock state) (Table  7.1 ).

   In the guidelines, much of the data is driven 
by the large International Registry of Acute 
Aortic Dissection (IRAD) registry. This large 
registry was established in 1996 and currently 
has over 30 sites in 11 countries and has col-
lected data on over 3,800 cases [ 7 – 9 ]. As aortic 
dissection does not lend itself to randomized 
studies, and single institution studies are often 
small in number, the IRAD registry offers the 
best opportunity to evaluate this condition. In 
the original IRAD series of 464 patients, the 
typical patient with aortic dissection was male 
(65 %) with a mean age of 63 years and 62 % 
had a type A dissection [ 8 ]. The term acute aor-
tic syndrome includes not only acute aortic dis-
section but aortic intramural hematoma [ 9 ] as 
well as penetrating aortic ulcers [ 6 ,  10 ].  

   Table 7.1    Percentage of patients with acute aortic dis-
section identifi ed by each clinical risk marker (n = 2,538)   

 Risk marker 
 Percentage 
of patients 

  High risk clinical conditions  
 1  Marfan syndrome  4.3 
 2  Family history of aortic disease  1.9 
 3  Known aortic valve disease  11.9 
 4  Recent aortic manipulation  2.8 
 5  Known thoracic aortic aneurysm  14.7 
  High risk pain characteristics  
 6  Abrupt onset of pain  79.3 
 7  Severe pain intensity  72.7 
 8  Ripping or tearing pain  21.7 
  High risk physical exam characteristics  
 9  Pulse defi cit or SBP differential  20.3 
 10  Focal neurological defi cit (in 

conjunction with pain) 
 10.8 

 11  Murmur of aortic insuffi ciency (new 
in conjunction with pain) 

 23.6 

 12  Hypotension or shock state  16.0 

  Adapted from: Rogers et al. [ 3 ] used with permission 
 Prevalence of clinical markers suggested in the AHA/
ACC guidelines for diagnosis of acute aortic dissection. 
When patients could be assigned a maximum of one point 
from each category (clinical conditions, pain features and 
exam fi ndings), investigators found that only 4 % of 
patients in IRAD scored 0, 37 % scored 1 and 59 % scored 
2 or 3, identifying the latter group as high risk. The inves-
tigators concluded that the scoring system was unlikely to 
perform as well in an undifferentiated patient population. 
Specifi city cannot be assessed, but it was felt that the 
specifi city would be signifi cantly less than the sensitivity  
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    Predisposing (High-Risk Clinical) 
Conditions 

 The majority of patients with aortic dissection 
will have a history of hypertension, but several 
other predisposing conditions should trigger 
the clinician to consider the diagnosis of aortic 
dissection. These conditions include a history 
of a bicuspid aortic valve, connective tissue dis-
eases, such as Marfan syndrome or Ehlers-
Danlos syndrome and a history of recent cardiac 
surgery [ 6 ] Rogers et al. examined the sensitiv-
ity of the proposed AHA/ACC diagnostic algo-
rithm for diagnosis of acute aortic dissection in 
IRAD. In their analysis, only 28 % of patients 
with a proven aortic dissection had one of these 
predisposing conditions [ 3 ]. Few studies have 
evaluated the sensitivity of individual clinical 
markers for the diagnosis of aortic dissection. 
In the most thorough review of this topic, 
Klompas identifi ed 274 potential sources 
through a comprehensive MEDLINE review. 
Among the 21 studies that met inclusion crite-
ria, the majority of patients with aortic dissec-
tion had a history of hypertension (pooled 
sensitivity of 64 % and a positive likelihood 
ratio (LR) of 1.6) [ 1 ]. Marfan syndrome is rare, 
with a prevalence of 5 %, but when present is 
more strongly predictive of dissection (LR 4.1) 
[ 1 ]. Interestingly, prior cardiac surgery is one of 
the more common predisposing conditions with 
a prevalence of 18 % in cases of type A dissec-
tion in the IRAD registry [ 11 ,  12 ].  

    Classic Symptoms (High Risk Pain 
Features) 

 The vast majority of patients with aortic dissec-
tion have chest pain that is severe and abrupt in 
onset (Table  7.2 ). The presence of pain, severe 
pain and abrupt-onset pain are highly sensitivity 
markers, 90, 90 and 84 % respectively [ 1 ] 
87.5 % of patients in the IRAD registry have 
high risk pain features, as defi ned by the inaugu-
ral ACC/AHA aortic guidelines [ 3 ]. The sudden 
onset of pain, for example, has a positive LR of 
1.6. Its absence argues against aortic dissection 

with a negative LR of only 0.3 [ 1 ]. Classic pain 
descriptors include a “tearing” or “ripping” sen-
sation in the chest and back, but these descrip-
tors are less frequently noted (31–39 %) [ 1 ]. 
When present, the specifi city of a “tearing” or 
“ripping” sensation is 94–95 % and LR of 1.2–
10.8 have been reported [ 1 ]. However, the speci-
fi city of other pain characteristics, particularly 
chest pain of a severe nature, is unknown as it 
may frequently be the presenting symptom of 
the more common acute coronary syndromes. 
The specifi c location of pain is a less valuable 
predictor, with only moderate sensitivity, as aor-
tic dissection related pain can be migratory and 
occur is a variety of locations (chest, back, 
abdomen) [ 1 ]. In general, anterior chest pain is 
more typical of a dissection involving the 
ascending aorta or arch whereas back pain is 
more typical in type B dissection, which 
involves the descending aorta [ 8 ]. In the IRAD 
registry, patients with classic symptoms includ-
ing “worst pain ever” and back pain were diag-
nosed nearly twice as quickly as those without 
classic presenting symptoms [ 11 ].

       High Risk Physical Exam Findings 

 The classic physical exam findings of aortic 
dissection such as a pulse deficit or murmur 
consistent with aortic insufficiency can be 
useful in the emergent triage of patients with 
acute chest pain [ 1 ,  6 ] (Table  7.2 ). High risk 
exam findings, as defined by ACC/AHA 
guidelines, are found in approximately half of 
patients with proven aortic dissection [ 1 ,  3 ]. 
However, if physical exam findings are pres-
ent, they can be highly predictive of aortic dis-
section [ 1 ]. For example, although a pulse 
differential is uncommon (31 %), the presence 
of this finding is highly suggestive of aortic 
dissection with a positive LR of 5.7 [ 1 ]. 
Similarly, neurologic findings, even more 
uncommon (17 %), greatly increase the odds 
of aortic dissection when present with a posi-
tive LR of 6.6. The absence of these findings, 
however, does not decrease the likelihood of 
aortic dissection [ 1 ]. The presence or absence 
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of a diastolic murmur does not aid in the diag-
nosis of aortic dissection (positive LR 1.4, 
negative LR 0.9, respectively) [ 1 ]. 

 In a cohort of IRAD cases, patients with classic 
physical exam fi ndings, including hypotension, 
were diagnosed more quickly than those without 

    Table 7.2    Accuracy of clinical fi ndings for thoracic aortic dissection in consecutive patients preselected for high 
 clinical suspicion of dissection referred for advanced imaging   

 Symptom or sign 
 Source, year of 
publication 

 Positive likelihood ratio 
(95 % CI a ) 

 Negative likelihood ratio 
(95 % CI a ) 

 History of hypertension  Chan [ 21 ] b   1.5 (0.8–3.0)  0.7 (0.4–1.3) 
 Enia et al. [ 22 ] c   1.1 (0.7–1.6)  0.7 (0.4–2.4) 
 Von Kodolitsch et al. 
2000 d  

 1.8 (1.4–2.3)  0.4 (0.3–0.6) 
 1.6 (1.2–2.0)  0.5 (0.3–0.7) 

 Summary 
 Sudden chest pain  Chan [ 21 ] b   1.0 (0.7–1.4)  0.98 (0.3–3.1) 

 Armstrong et al. [ 23 ] e   1.5 (1.1–1.9)  0.3 (0.1–0.8) 
 Von Kodolitsch et al. 
2000 d  

 2.6 (2.0–3.5)  0.3 (0.2–0.4) 
 1.6 (1.0–2.4)  0.3 (0.2–0.5) 

 Summary 
 “Tearing” or “ripping” pain  Armstrong et al. [ 23 ] e   1.2 (0.2–8.1)  0.99 (0.9–1.1) 

 Von Kodolitsch et al. 
2000 d  

 10.8 (5.2–22.0)  0.4 (0.3–0.5) 

 Migrating pain  Chan [ 21 ] b   1.1 (0.5–2.4)  0.97 (0.6–1.6) 
 Von Kodolitsch et al. 
2000 d  

 7.6 (3.6–16.0)  0.6 (0.5–0.7) 

 Pulse defi cit  Armstrong et al. [ 23 ] e   2.4 (0.5–12.0)  0.93 (0.8–1.1) 
 Enia et al. [ 22 ] c   2.7 (0.7–9.8)  0.63 (0.4–1.0) 
 Von Kodolitsch et al. 
2000 d  

 47.0 (6.6–333.0)  0.62 (0.5–0.7) 
 5.7 (1.4–23.0)  0.7 (0.6–0.9) 

 Summary 
 Focal neurological defi cit  Armstrong et al. [ 23 ] e   6.6 (1.6–28.0)  0.71 (0.6–0.9) 

 Von Kodolitsch et al. 
2000 d  

 33.0 (2.0–549.0)  0.87 (0.8–0.9) 

 Diastolic murmur  Chan [ 21 ] b   4.9 (0.6–40.0)  0.8 (0.6–1.1) 
 Armstrong et al. [ 23 ] e   1.2 (0.4–3.8)  0.97 (0.8–1.2) 
 Enia et al. [ 22 ] c   0.9 (0.5–1.7)  1.1 (0.6–1.7) 
 Von Kodolitsch et al. 
2000 d  

 1.7 (1.1–2.5)  0.79 (0.6–0.9) 
 1.4 (1.0–2.0)  0.9 (0.8–1.0) 

 Summary 
 Enlarged aorta or wide mediastinum  Chan [ 21 ] b   1.6 (1.1–2.3)  0.13 (0.02–1.00) 

 Armstrong et al. [ 23 ] e   1.6 (1.1–2.2)  0.42 (0.2–0.9) 
 Von Kodolitsch et al. 
2000 d  

 0.31 (0.2–0.4)  3.4 (2.4–4.8) 
 2.0 (1.4–3.1)  0.3 (0.2–0.4) 

 Summary 
 Left ventricular hypertrophy on 
admission electrocardiogram 

 Chan [ 21 ] b   0.2 (0.03–1.9)  1.2 (0.9–1.6) 
 Von Kodolitsch et al. 
2000 d  

 3.2 (1.5–6.8)  0.84 (0.7–0.9) 

  Adapted from: Klompas [ 1 ] used with permission 
  a CI indicates confi dence interval 
  b A total of 18 (n = 40) patients with thoracic aortic dissection 
  c A total of 35 (n = 46) patients with thoracic aortic dissection 
  d A total of 128 (n = 250) patients with thoracic aortic dissection 
  e A total of 34 (n = 75) patients with thoracic aortic dissection  
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these features [ 11 ]. In contrast, the diagnosis of 
aortic dissection was delayed by greater than 
23 h in patients who were normotensive or had 
signs of heart failure on presentation [ 11 ].  

    Diagnostic Imaging and Biomarkers 

 Diagnostic imaging is essential to confi rm the 
presence or absence of an acute aortic syndrome. 
The most common imaging modalities include 
chest X-ray (CXR), computed tomography (CT), 
magnetic resonance imaging (MRI), transesoph-
ageal echocardiography (TEE) and aortographyA 
normal appearing aorta and mediastinum on 
chest x-ray can help to exclude the diagnosis of 
aortic dissection with a negative LR of 0.3 [95 % 
CI 0.2—0.4], but a chest x-ray is insuffi cient to 
diagnose acute aortic pathology [ 1 ]. The sensitiv-
ity and specifi city of CT, MRI, and TEE are com-
parable, therefore selection should be dictated by 
availability and access to clinicians trained in the 
interpretation of these studies at each institution. 
24-h access to CT scanners is now widespread, 
from small regional emergency departments to 
large tertiary care hospitals. This development 
has led in recent years to a decrease of 0.3 h in 
the median time from presentation to diagnosis 
[ 11 ]. In the IRAD registry, CT scan of the chest 
as the initial imaging modality was associated 
with the quickest time to diagnosis [ 11 ]. 

 D-dimer has been evaluated as diagnostic 
test for acute aortic syndrome (as discussed 
in Chap.   10    ). Since it is frequently done in 
the ED to exclude acute pulmonary embo-
lism, it would be ideal, if it could exclude 
both conditions. It has been evaluated and 
found at a level of 0.5 μg ml −1  to have a pooled 
sensitivity of 94–100 % and specificity of 
40–100 % [ 6 ,  13 ,  14 ]. However, it is a less 
sensitive and specific marker in cases of 
intramural hematoma and thrombus of the 
false lumen. Therefore, while highly sensi-
tive, the d-dimer test may help lead patients 
towards definitive imaging but is not appro-
priate as a standalone test to exclude aortic 
dissection in patients with a suspicion of 
acute aortic syndrome [ 6 ,  13 ].  

    Putting the Clinical Clues Together 
to Diagnose Aortic Dissection 

 Aortic dissection is diagnosed most effectively 
when the clinician is able to identify and inte-
grate high-risk clinical markers as well as com-
mon and uncommon presentations [ 1 ,  2 ]. The 
ACC/AHA guidelines suggest that a combina-
tion of two or more high risk features, as dis-
cussed above (high risk conditions, high risk 
pain characteristics and high risk exam fea-
tures), should prompt an immediate search for 
dissection with expedited aortic imaging and 
surgical consultation [ 6 ]. If a single high risk 
feature is present, then the pathway dictates an 
initial evaluation by electrocardiogram (ECG) 
and CXR [ 6 ]. Further evaluation, typically 
imaging, for possible aortic etiology of pain is 
appropriate if these studies are not suggestive of 
ACS or alternative diagnosis [ 6 ]. 

 The presence of sudden onset tearing or rip-
ping pain that reaches maximal intensity at onset 
is suggestive of aortic dissection with a positive 
LR of 2.6. When combined with a blood pres-
sure differential identifi ed on physical exam, the 
positive LR climbs to 10.5 [ 1 ]. The addition of a 
third suggestive fi nding, an abnormal chest 
X-ray with mediastinal widening, is strongly 
suggestive of aortic dissection with a positive 
LR of 66 [ 1 ]. Similarly, the absence of any of 
these three fi ndings makes the diagnosis of aor-
tic dissection less likely with a negative LR of 
0.7 [ 1 ]. In the absence of classic symptoms, a 
search for dissection may be appropriate in 
patients without a clear alternative diagnosis and 
one or more of the following risk factors; 
advanced age, syncope, focal neurologic defi cit 
or recent aortic manipulation by surgery or cath-
eter [ 6 ]. Apart from ACS, acute aortic syndromes 
must be distinguished from other life threatening 
emergencies including acute pulmonary embolus 
as well as intra-abdominal processes including 
bowel perforations, peripheral embolic events 
and cerebrovascular accidents [ 6 ]. 

 Presentation of variants of acute aortic syndromes: 
Patients with acute aortic intramural hematoma 
(discussed in greater detail in Chaps.   28     and   35    ) 
present in a similar fashion to those with acute 
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 dissection, though tend to be older and the major-
ity of IMH are type B [ 6 ,  9 ]. Patients with IMH are 
less likely to have a murmur of aortic insuffi ciency 
or pulse defi cits [ 6 ,  9 ]. Furthermore, patients with 
penetrating aortic ulcers (discussed in Chap. 51) 
tend to be elderly and present with severe sudden 
chest or back pain but do not tend to have neuro-
logic defi cits, the murmur of aortic insuffi ciency 
or pulse defi cits [ 10 ].  

    Delays in Clinical Recognition 

 The delay in clinical recognition of aortic dissection 
has been examined through the IRAD registry. 
Factors associated with delay include initial presen-
tation to a non-tertiary hospital, which may relate to 
unfamiliarity with the diagnosis of aortic dissection 
among treating physicians [ 11 ]. Clinicians unfamil-
iar with the clinical risk markers suggesting aortic 
dissection may be less likely to consider the diagno-
sis and direct their examination accordingly. The 
quality of the original history obtained by the ED 
physician has been found to correlate with diagnos-
tic accuracy. If the patient was asked about the qual-
ity, location and onset of pain, the diagnosis of 
aortic dissection was correctly suspected in 91 % of 
patients, versus only 24 % of patients if the ED phy-
sician asked one or none of these questions [ 15 ]. 

 Among demographic characteristics, female 
gender is associated with delays in clinical 
 recognition of aortic dissection [ 11 ,  16 ]. Women 
present more frequently in an atypical manner, 
e.g. altered mental status or congestive heart fail-
ure, are less likely to report symptoms of abrupt 
pain, and pulse defi cits are less frequently dis-
covered on exam [ 16 ].  

    Atypical Presentations 

 Approximately 6–10 % of patients with aortic dis-
section will present without pain [ 4 ,  17 ]. Patients 
presenting without pain often have symptoms 
suggestive of acute systolic heart failure (secondary 
to severe aortic insuffi ciency), neurologic defi cits 
(present in up to 20 % of cases), or syncope 
[ 4 ,  17 ]. This patient population has been shown to 

have increased mortality (Table  7.3 ) [ 17 ]. While 
the majority of patients present with some compo-
nent of pain, usually in the chest or back, the 
absence of typical pain symptoms may lessen 
clinical suspicion of aortic dissection. IRAD data 
suggests that lack of typical features is associated 
with prolonged time to diagnosis, including 
absence of abrupt pain (24 h), absence of any pain 
(24 h), and mild pain (17 h) [ 11 ].

   Patients who present with a constellation of 
symptoms that suggests an alternative diagnosis 
can mislead diagnosing clinicians and delay the 
diagnosis of aortic dissection. Those patients pre-
senting with symptoms suggestive of congestive 
heart failure, as manifested by dyspnea and pleural 
effusion [ 11 ,  18 ] may undergo a different diagnos-
tic and treatment algorithm. Among IRAD patients 
presenting with congestive heart failure, the mean 
time to diagnosis of aortic dissection was greater 
than 23 h from the time of presentation [ 11 ]. 

 Given that the annual volume of ACS patients 
greatly outnumbers that of acute aortic dissection, 
there is an appropriate tendency for ED physicians 
to focus on ACS in patients presenting with acute 
chest or even back pain. Patients with ACS and aor-
tic dissection share common risk factors. Acute aor-
tic pathology can be associated with positive 
troponin levels and an ECG resembling an ACS 
[ 19 ]. The ECG is normal in less than 20 % of acute 
aortic dissections and in 27 % may resemble an 
ACS [ 19 ]. Patients in whom ACS is initially sus-
pected have both delayed diagnosis and exposure to 
anticoagulants, which increases the risk of bleeding 
[ 5 ]. Suspicion of ACS is the most common reason 
for a missed or delayed diagnosis of dissection [ 6 ]. 
In the IRAD cohort, several features suggestive of 
coronary artery disease; including prior coronary 
catheterization, coronary artery bypass surgery, a 

   Table 7.3    Features associated with diagnostic delay 
in aortic dissection   

 Presentation to non-tertiary hospital [ 11 ] 
 Prior aortic manipulation (cardiac surgery or catheter 
based) [ 11 ,  12 ] 
 Female gender [ 11 ,  16 ] 
 Absence of pain [ 11 ,  17 ] 
 ACS like syndrome [ 5 ,  11 ,  19 ] 
 Congestive heart failure or dyspnea [ 11 ,  18 ] 
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history of atherosclerosis, and ECG fi ndings 
suggestive of infarction, were associated with lon-
ger diagnostic times [ 11 ]. It is suspected that delays 
arose in these cases due to excess emphasis on ACS 
without consideration of alternative diagnoses. It 
should again be emphasized that cardiac surgery is 
itself an important risk factor for aortic dissection, 
as one in six dissection patients have undergone 
prior cardiac surgery [ 12 ].  

    Improving the Overall Recognition 
of Dissection 

 The median time from presentation to diagnosis 
for aortic dissection patients in the IRAD registry 
is 4.3 h. An additional 4.3 h required to reach 
defi nitive surgical treatment [ 11 ]. Given the 
reported 1 % hourly mortality, during its early 
hours, there is signifi cant incentive to minimize 
the time from presentation to diagnosis of acute 
aortic syndromes. Educational efforts across a 
network of hospitals have successfully achieved 
signifi cant improvements in the time from pre-
sentation to diagnosis and to defi nitive treatment 
[ 20 ]. These efforts focused on recognition of 
common and uncommon aortic presentations, 
risk factors and imaging caveats. Site-specifi c 
feedback was provided to referring physicians, 
hospitals and transport teams. These efforts led to 
a 43 % reduction in the time to diagnosis of acute 
aortic dissection, which translates to a reduction 
of 4.5 h in local community hospitals [ 20 ].     
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