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CLINICAL SCENARIO

A 75-year-old male presents with gradual onset central chest pain radiating to his back. Past medical history is
significant for hypertension. Does he need a computed tomography (CT) scan to rule out acute aortic dissection?

KEY CLINICAL QUESTIONS

1.
How often is acute aortic dissection misdiagnosed?
Acute aortic dissection presents with a myriad of symptoms that overlap with more common
diagnoses, and this can lead to a misdiagnosis in 14%–38% of cases.

Misdiagnosis has decreased from a staggering 98% diagnosed at postmortem in 1934, to 14%–38% in recent
years.1 The most common initial misdiagnoses are acute coronary syndrome, pulmonary embolism, and stroke.
Patients with these suspected diagno-
ses should also be screened for high-
risk features of acute aortic dissection.
If none are present, they are unlikely
to have an acute aortic dissection. If
high-risk features are present, balance
your clinical suspicion for an aortic
dissection with the likelihood of an
alternative diagnosis using an
approach such as RAPID2 (see Box 1).

2.
Can clinical assessment alone rule out acute aortic dissection?
A likely alternative diagnosis, or a low clinical suspicion, rules out acute aortic dissection 99% of the
time.

A large prospective trial found that, in patients with an initial clinical suspicion of acute aortic dissection, clinical
judgement without a CT scan reduced the probability of acute aortic dissection to 0.7%. A low volume centre will
see 5–8 cases per year, and a high volume referral centre will see ~20/year. Although the percentage of cases misdiag-
nosed is high, the absolute number of aortic dissections is very low. Clinical reasoning alone has the potential to take you
below your test threshold.

Box 1. RAPID assessment of high-risk features for an acute aortic dissection

o Risk factors: connective tissue disease, aortic aneurysm, family history of aortic
disease, bicuspid aortic valve

o Alternative diagnosis: (that mimics acute aortic dissection) acute coronary syndrome,
pulmonary embolism, or stroke

o Physical exam: hypotension, pulse deficit, new murmur, or neurological deficit
o Impression: clinical suspicion for acute aortic dissection
o Description of pain: migrating, tearing, sharp, thunderclap, severe, worst ever

Think about acute aortic dissection if any are present.
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3. Does the absence of high-risk features rule out the diagnosis of acute aortic dissection?
The absence of any high-risk feature for acute aortic dissection makes the diagnosis unlikely.

The American Heart Association (AHA) developed an evidence informed expert consensus clinical decision aid in
2010 (Table 1). Nazerian et al.3 recently published the results of a prospective study looking at the combination of
this rule and D-dimer testing. Using the rule alone would have missed 5% of cases.3 Rogers et al.4 retrospectively
applied it to the 2,500-case International Registry of Acute Aortic Dissection (IRAD) database in 2011. They
found that 4% of the cases would be missed using the rule alone, reduced to 2.7% in combination with a negative
chest X-ray.4 The six academic hospitals in Nazerian et al.’s study averaged 20 cases each per year, so 4% translates
to 1 missed case every year.3 For non-referral centres, 4% translates to 1 every 3 years. So out of the tens of thousands
of patients who are seen over a 3-year period, only 1 would be a missed acute aortic dissection.3

4.
Can D-dimer testing help rule out acute aortic dissection in this patient?
In the absence of a proven diagnostic algorithm, it is difficult to know whether D-dimer will improve
the miss rate or just increase the number of imaging studies performed.

D-dimer has a sensitivity ranging from 90%–100% and a specificity of around 60%. Similar to the use in testing
for pulmonary embolism, if the clinical suspicion is high, a negative D-dimer does not rule out the diagnosis; if
your suspicion is extremely low, a negative D-dimer will have little utility in lowering the probability of the condition
any further. As of yet, we do not have any good criteria to define which patients might benefit fromD-dimer testing to
reduce risk below the threshold for CT. The European Society of Cardiology supports its use as part of the overall
assessment. The AHA guidelines from 2010 do not support its use, and the American College of Emergency Physi-
cians (ACEP) states it should not be used in isolation. When studied in patients with an ADD-RS≤ 1, this strategy
proved to be quite sensitive, onlymissing 1.2% of all cases. However, implementation of this pathway could potentially
lead to an increase in imaging without any proven benefit in reducing the miss rate.5–7

5.
If an acute aortic dissection is suspected, what is the imaging modality of choice?
Acute aortic dissection can be accurately diagnosed by a CT scan with intravenous contrast of the
chest and abdomen.

CT is the initial imaging of choice to diagnose aortic dissection in the majority of patients. There is similar
diagnostic accuracy for magnetic resonance imaging and transesophageal echocardiography with a sensitivity of
98%–100% and specificity of 95%–98%.5 Transthoracic echocardiography (TTE) cannot rule out acute aortic dissec-
tion but has the ability to rule it in if a dissection flap is seen. The sensitivity and specificity of TTE ranges from
77%–80% and 93%–96%, respectively, for the involvement of the ascending aorta. However, TTE is successful in
detecting a distal dissection of the thoracic aorta in only 70% of patients.5,7

Table 1. AHA Aortic Dissection Detection Risk Score (ADD-RS)

History Risk factor Physical exam

• Acute onset pain

• Severe pain
• Tearing/ripping pain

• Connective tissue disease

• Bicuspid aortic valve
• Aortic aneurysm

• Recent aortic manipulation

• Hypotension

• Pulse deficit/blood pressure differential
• Murmur of aortic insufficiency

• Neurological deficit
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6.
When should treatment be initiated for an acute aortic dissection?
Initial management of a confirmed case involves expedited surgical referral and immediate symptom
(pain/nausea), heart rate, and blood pressure control.

Treatment is aimed at reducing propagation of the dissection along the aorta by controlling shear stress. If there is
any suspicion, treatment should begin with aggressive symptom control of pain and nausea. If there is a high probabil-
ity or confirmed diagnosis, then control of the heart rate (<60 bpm) should be initiated. Beta-blockers are the initial
medication of choice and have been associated with a decrease inmortality.5 If after heart rate control the systolic blood
pressure is ?>?120 mm Hg, a vasodilator should be initiated (target systolic blood pressure of 100–120 mm Hg).

CASE RESOLUTION

An electrocardiogram and troponins are negative. You get a chest X-ray that is also normal. An aortic dissection is
possible, but the probability is so low that no further workup is required.

KEY POINTS

1. There is no current validated clinical decision rule that, in isolation, can rule out the presence of acute aortic
dissection.

2. Clinical features can help decide which patients are low risk; however, definitive investigation by a CT is
required if an acute aortic dissection is under serious consideration, and there is not an alternative diagnosis
that could explain the patient’s symptoms.

3. Acute aortic dissection is a rare presentation to the emergency department that should be considered in your
differential, because the mortality rate is significant if not diagnosed in a timely manner.
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