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a b s t r a c t

Acute aortic dissection is a rare, but potentially life-threatening and time-critical condition that is
frequently misdiagnosed. Therefore, its prompt and proper diagnosis is vital to increase a patient's
chance of survival and to prevent grievous complications. Raising awareness and educating the general
population and healthcare professionals about an aortic dissection is mandatory, for early diagnosis and
improving the chances of survival.
© 2021 Cardiological Society of India. Published by Elsevier B.V. This is an open access article under the

CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Acute aortic syndrome (AAS) refers to a group of life-threatening
aortic pathologies including aortic dissection, intramural hema-
toma and penetrating atherosclerotic aortic ulcer. This uncommon,
but potentially lethal condition is challenging to diagnose. The low
incidence of AAS, varied presenting symptoms, and lack of a stan-
dard diagnostic pathway has led to a high misdiagnosis rate.

An aortic dissection is a serious condition in which the inner
layer of the aorta tears, blood surges through the tear, causing the
inner and middle layers of the aorta to separate (dissect).1 Based on
their location and extent, an aortic dissection is classified as Stan-
ford type-A aortic dissections (TAAD) (dissections involving the
aortic root and/or ascending aorta, which can propagate to the
aortic arch and further into the descending aorta), and type-B
dissections (dissections that do not involve the ascending aorta).2

An acute type A aortic dissection is a medical catastrophe with a
described estimated mortality of 26% in patients undergoing acute
surgery and up to 58% in patients not receiving surgical
treatment.3e5 It is known that the associated mortality rate is 1e2%
cic Surgery, Leiden University
en, the Netherlands.

blished by Elsevier B.V. This is an
per hour immediately after symptom onset in historical untreated
patients and approximately half of patients with a TAAD die before
reaching a specializing centre.3e5 Timely intervention, whether
medical or surgical, is essential to yield the best short-term and
long-term results for patients with an acute dissection. Patients
initially presenting to non-tertiary hospitals experience delays in
both recognition and surgery.6 The relative infrequency of TAAD,
coupled with clinical presentations that may mimic more common
problems, such as acute coronary syndromes, can impede prompt
establishment of the TAAD diagnosis.

Significant delays may exist between hospital arrival and
definitive diagnosis and treatment. One of the reasons for the delay
in diagnosis is the paucity of coronary care units and computerized
tomography (CT) scan centres. Nowadays, the sensitivity and
specificity of transthoracic echocardiography is close to CT.7 With a
good quality echo, the diagnosis of TAAD can be made certain and
the patient can be transferred immediately to a centre with the
requisite experience. However, the reality we face in clinical prac-
tice is quite different, often there is a delay in diagnosis and the
patients who do reach the tertiary centres are in either cardiogenic
shock, ischemic end organ injury or in tamponade. Consequently,
surgical centres are reluctant to operate on such patients because of
the high mortality.
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Fig. 1. a In rare cases ACS can be associated with AAS; b Factors increasing the probability of acute aortic syndrome. Conditions: Marfan syndrome (or other connective tissue
disease); Family history of aortic disease; Known aortic valve disease; Known thoracic aortic aneurysm; Previous aortic manipulation (including cardiac surgery). Pain features:
Chest, back, or abdominal pain characterized by any of: Abrupt onset, Severe intensity, Ripping or tearing. Examination features: Evidence of perfusion deficit: Pulse deficit, Systolic
blood pressure difference in upper limbs, Focal neurologic deficit (in conjunction with pain); Aortic diastolic murmur (new and with pain); Hypotension or shock.The presence of
features from one of the groups amounts to 1 point; from two groups, 2 points; and from three groups, 3 points. c Preferably point of care, otherwise classical d Also troponin levels
to detect non-ST-segment elevation myocardial infarction e Features of aortic dissection f Enlargement of the mediastinum g Proof of type A dissection by the presence of a flap,
aortic regurgitation, and/ or pericardial effusionh Depending on local availability, patients characteristics and physicians experience AAS: acute aortic syndrome; ACS: acute cor-
onary syndrome; CT: computed tomography; MRI: magnetic resonance imaging; TOE: transoesophageal echocardiography; TTE: transthoracic echocardiography.
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In order to address these challenges, national awareness pro-
grams are mandatory. The purpose is to support clinical decision
making in cases of suspected aortic dissection, thereby minimizing
diagnostic delays andmisdiagnosis. As yet, there is a paucity of data
describing the effect of time interval between first onset of symp-
toms, diagnosis and surgery for an acute Type A aortic dissection.
Moreover, the precise clinical and diagnostic factors that contribute
to these delays are unknown. An increased general awareness of
acute aortic dissection is therefore necessary as early diagnosis,
before the onset of irreversible ischaemic events, allows a high
surgical success rate.

A nationwide quality improvement project to raise awareness
and improve diagnosis of acute aortic dissection. Such a project
aims to better reach out to the general population and healthcare
professionals to equip them with the ability to recognize the signs
of acute aortic dissection which is an emergency that demands
immediate medical attention resulting in earlier diagnoses and
appropriate intervention when indicated. Due to the variability of
symptoms, patients may delay seeking help and treatment. Alter-
natively, patients who appear stable may first contact their general
practitioner for advice and, due to the relative rarity and lack of
awareness of the condition they may be misdiagnosed.

Furthermore, acute aortic Type A dissection is managed by
specialist tertiary centers where there tends to be a greater
awareness and knowledge of the typical presentation. Small district
general hospitals may have early contact with such patients, but
infrequently manage these patients beyond the initial stabilization
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period when compared to tertiary cardiac centers. This often causes
a delay in the lack of specialist expertise. Through increased
awareness, education and research one can however be able to save
the lives of people at risk for an acute aortic dissection.

Based on the ESC Guidelines on the diagnosis and treatment of
aortic diseases,8 we highlight a protocol in this opinion paper to aid
in decision making (Fig. 1) and also emphasize the requirements to
implement this protocol to the Indian setting.

As the condition is often misdiagnosed as an acute coronary
syndrome leading to fatal outcomes when high doses of anticoag-
ulants are administered, we urge all medical professionals to use
the diagnostic Flow Chart presented in this paper.

On basis of the medical history, clinical examination and ECG an
acute coronary syndrome might be diagnosed (Fig. 1). In the
emergency setting however it is of utmost importance to consider
an AAS in all patients with typical chest, back or abdominal pain,
syncope or symptoms consistent with a perfusion deficit.

If the patient is hemodynamically unstable a transthoracic echo
is recommended as an initial imaging investigation. If there is a
suspicion of an acute aortic syndrome, a transesophageal echo or CT
scan is recommended according to local availability and expertise.
A negative TOE/CT scan rules out the diagnosis. In hemodynami-
cally stable patients the probability of an acute aortic syndrome
should be evaluated. The diagnostic work-up to confirm or rule out
a type a dissection is highly dependent on the a priori risk of this
condition. The diagnostic tests can have different outputs according
to the pre-test probability. A risk assessment tool based on three
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groups of information is proposed: 1. Predisposing conditions, 2.
Presenting pain features, and 3. Clinical examination findings. A
scoring system is proposed that considers the number of groups
involved ranging from 0 to 3. The presence of 0, 1, 2 or 3 groups of
information is associated with increasing pre-test probability,
which should be taken into account in the diagnostic approach to
all AAS, as is shown in the diagnostic flow chart.

In high probability patients a transthoracic echo is performed. In
case a type A dissection is diagnosed by the presence of flap, aortic
regurgitation, and/or pericardial effusion, the patient is referred to
a surgical team/center. If the transthoracic echo doesn't show signs
of a TAD or the echo is inconclusive, a CT scan or transesophageal
echo is performed. If that concludes the diagnosis the patient is
referred, else an alternate diagnosis is considered. In case of initially
negative imaging with persistence of suspicion of AAS, repetitive
imaging (CT or MRI) is recommended.

In the low probability patients, with a score of 0e1, D-dimer
levels can be checked. In case of suspicion of AAS, the interpretation
of biomarkers should always be considered along with the pre-test
clinical probability. In case of low clinical probability of AAS,
negative D-dimer levels should be considered as ruling out the
diagnosis. In case of intermediate clinical probability of AAS with a
positive (point-of-care) D-dimer test, further imaging tests should
be considered. In patients with high probability (risk score 2 or 3),
testing of D-dimers is not recommended. If the TOE or chest X-ray
raises suspicion of a TAD, additional imaging is recommended
which can confirm the diagnosis or rule it out.

Summarizing the flow chart, considering an AAS in the differ-
ential diagnosis is the key. Followed by risk stratifying patients by
the acute aortic syndrome risk score (low, intermediate or high)
which is important, especially in community hospitals or clinics
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(usually not equipped with advanced imaging technology). Once
the initial diagnostic decision is made in order to define the
appropriate and available imaging test (transthoracic echo þ CT
scan or transesophageal echo), the aorta team should be alerted
and the patient transferred to a tertiary centre with availability and
expertise for imaging and management of aortic disease. Recon-
structing the healthcare by sharing knowledge, educational mate-
rial, collaborative data collection, educative webinars, and national
guidance should lead to a structured assessment which would
allow rapid confirmation of diagnosis and subsequently reduce the
likelihood of mismanagement.
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