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INTRODUCTION

Stroke is a global health problem, affecting 15
million individuals worldwide annually, of whom 5

million die and 5 million become permanently
disabled.1 Two recent systematic and comprehen-
sive reviews of a large volume of data showed that
the incidence rate of stroke has decreased by
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KEY POINTS

� CHADS2 and CHA2DS2-VASc scores are the cornerstone of the management of anticoagulation
therapy in patients with atrial fibrillation (AF), but moderate-risk or low-risk patients need a different
stratification, in which instance cardiac imaging can be useful.

� Imaging tools available for AF management include transthoracic echocardiography (TTE), which
identifies conditions that predispose patients to AF or its progression, and transesophageal echo-
cardiography (TEE), which can detect left atrium or left atrial appendage (LAA) thrombi and their res-
olution, and evaluate valve disease.

� Cardiac computed tomography and magnetic resonance imaging (MRI) can both add further infor-
mation about the LAA, such as size and morphology.

� Imaging tools, chiefly TEE, are useful for anatomic screening, device implantation guidance, and
follow-up surveillance in LAA closure.

� Left ventricular systolic dysfunction, especially during acute myocardial infarction with segmental
wall immobility, but also in chronic disease, could lead to formation of left ventricular thrombus.
Early recognition through echocardiographic evaluation (TTE or TEE) or MRI can be useful.

� Potential links have been found between patientswith a previous history of stroke/transient ischemic
attack and native valve disease (especially with rheumatic mitral valve disease). Echocardiography
through TEE or TTE is currently the best tool with which to study and identify valve abnormalities.
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42% in high-income countries in the past 4 de-
cades, thanks to appropriate prevention, but has in-
creased by more than 100% in low-income and
middle-incomecountries in thesame timeperiod.2,3

Patients who survive a previous minor stroke or
transient ischemic attack (TIA) are at an increased
risk of subsequent vascular events and stroke.4

The rate of recurrent stroke after the initial one is
estimated at 3% to 10% in 30 days, 5% to 14%
in 1 year, and 20% to 40% in 5 years.5 In compar-
ison with the initial episode, the recurrent stroke
tends to be more severe.6 Therefore, prevention
of secondary stroke is of paramount clinical and
economic importance.7 The major secondary
measures of stroke prevention, as manifested in
the most recent American Heart Association
(AHA)/American Stroke Association guidelines,8

include the control of modifiable risk factors (eg,
hypertension, diabetes, cigarette smoking, alcohol
consumption, unhealthy dietary habits, and
obesity), drug intervention for atherosclerotic dis-
ease, antithrombotic treatments for cardioembo-
lism, and the use of antiplatelet agents for
noncardioembolic stroke.
There are several links between heart disease

and stroke. Twenty percent of ischemic strokes
are caused by cardiogenic cerebral embolism.
The main sources of emboli are the left atrium
(LA) and the left atrial appendage (LAA) during
AF, acute or chronic left ventricular (LV) dysfunc-
tion, native valve disease, the presence of pros-
thetic valves (mitral and aortic), and, probably,
complex aortic plaques. There is a history of non-
valvular AF in about one-half of cases, valvular
heart disease in one-fourth, and LV mural
thrombus in almost one-third.9

Cardiac imaging might help to stratify a patient’s
risk and provide appropriate treatment.

ATRIAL FIBRILLATION AND ASSESSMENT OF
LEFT ATRIAL FUNCTION

Stroke is the most serious complication of AF, and
occurs in 5% of non-anticoagulated patients every
year. The risk of stroke in patients with AF in-
creases substantially with age, from 1.5% in indi-
viduals aged 50 to 59 years to 23,5% for those
aged 80 to 89 years.10 In addition, AF-associated
strokes confer the worst outcomes.11 Moreover,
15% of patients with AF suffer silent cerebral in-
farcts,12 the implications of which are not known,
but which likely could be responsible for dementia
and Alzheimer disease.
Stroke prevention in patients with AF is based

on the use of anticoagulation with warfarin, which
reduces the risk of stroke by 60%,13 and more
recently on the use of novel anticoagulants,14

such as the direct thrombin inhibitor dabigatran15

or the selective factor Xa inhibitors apixaban and
rivaroxaban.
Two clinical scores (CHADS216 and CHA2DS2-

VASc17) constitute the cornerstone of the manage-
ment of anticoagulation therapy in AF patients.
CHADS2 is an acronym for Congestive heart fail-
ure, Hypertension, Age older than 75, Diabetes
mellitus, and prior Stroke. Each of these risk fac-
tors counts as 1 point except for history of stroke,
which counts as 2 points. Patients with a score of 2
or higher have to be treated with oral anticoagula-
tion therapy (OAC) while those with a score of 1
can be treated with aspirin or OAC. CHA2DS2-
Vasc represents an evolution of the previous score
by the inclusion additional “stroke risk modifier”
factors. These additional risk factors, counting 1
point, include age 65 to 74, female gender, and
vascular disease (previous myocardial infarction
[MI], peripheral arterial disease, or aortic plaque);
furthermore, “age 75 and above” also has extra
weight, with 2 points. The therapeutic approach
is the same as for CHADS2, considering 2 points
as the cutoff for starting OAC while patients with
1 point can be treated with aspirin or OAC.
These scores are useful for defining AF high-risk

patients for stroke, but moderate-risk or low-risk
patients need a different stratification, for which
cardiac imaging can be useful (Table 1).

Transthoracic Echocardiography

Transthoracic echocardiography (TTE) identifies
conditions that predispose patients to AF (mitral
valve disease [stenosis or insufficiency] and LV
systolic dysfunction) or its progression as LA size
or volume. This information can influence the sub-
sequent management strategies; For example,
increased LA volume is associated with a low
probability of successful cardioversion for chronic
AF and/ormaintenance of normal sinus rhythm18,19

and with AF recurrence after catheter ablation.20

TTE should be performed in the emergency room
in patients with AF to assess for signs of acute
heart failure, compromised LV function and
valvular function, and right ventricular pressure.
TTE can provide useful information to guide clinical
decision making, but cannot be used to exclude
thrombus in the LAA.

Transesophageal Echocardiography

Transesophageal echocardiography (TEE) is prob-
ably the most useful imaging tool in the context of
stroke prevention in AF patients. TEE can detect
LA or LAA thrombi, and their resolution, with high
sensitivity and specificity.21 It can also provide ac-
curate information about the LAA (such as its
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