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What is ESUS?

1. Andersen K et al. Stroke 2009;40:2068–72                             2. Hart RG et al. Lancet Neurol 2014;13:429–38

New category 
proposed:

~85% of all strokes are ischaemic1

~25% of these have no known cause2

Previously termed ‘cryptogenic’:
~300,000 incident cases/year in North America and Europe

A subgroup of these are due to thromboembolism

‘Embolic stroke of undetermined 
source’ (ESUS)2



Hart RG et al. Lancet Neurol 2014;13:429–38

Non-lacunar brain infarct without large artery stenosis or 
cardioembolic sources

Advances in imaging and 
improved understanding of 

stroke pathophysiology

Reassessment of ‘cryptogenic’ 
stroke

International Working Group 
of experts proposes new 

definition
Step-wise approach to 

diagnosis

More clinically useful, 
positively defined entity 
than cryptogenic stroke



76 years-old male, with vascular risk factors, who presents with fluctuating right-hand
paresia and mild aphasia…

Embolic ? Cryptogenic? ESUS ?YES YES NO



Cryptogenic stroke

• Diagnostic assessment incomplete

• Cause cannot be established due to ≥1 
possible cause

• No cause found from assessment

ESUS if proven to be:

•NOT lacunar

•NOT occlusive large 
atherosclerosis

•NOT major cardioembolic 
source

NOT lacunar

Definitions of cryptogenic stroke vs ESUS



NOT lacunar*

* Subcortical infarct <1.5mm on CT or <2mm on MRI
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NOT major cardioembolic 
source



Infrequent stroke etiologies



ESUS



Covert AF 
Non-AF auricular arrhythmias

Auricular dysfunction

Ventricular 

dysfunction

CHF

Non-stenosant

atherosclerosis
Paradoxal

embolism



?



2013Vascular death, non fatal-stroke, 
non-fatal myocardial infarction or

major bleeding complication

Recurrent ischemic stroke

8 trials
5762

participants



Major bleeding complication



Ntaios G et al. Stroke 2016;47:2278–85            



Recurrence Mortality



Covert AF and stroke risk

• 24h 3.8%

• 48% 6.4%

• 7 days 9 %

• 3 w- 6 mo 15%

Covert AF 
Non-AF auricular 

arrhythmias

Auricular dysfunction



treat then monitoring
OR 

monitoring then treat

• High clinical suspicion of cardioembolism

• Low risk of bleeding

• High recurrent risk (CHADS-VASC)

• High probalility of AF:

• Dilated atrium, 

• chicken wing apendage

• BNP, troponin

• Frequent extrasist



For how long?

• Depends on availability and type of long-term ECG 
monitoring

• 3 weeks to 3 months… to ≥ 1 year…

• If no AF detected…..switch to antiplatelet ?





ESUS-RCT

• NAVIGATE ESUS

• Rivaroxaban vs AAS

• RE-SPECT ESUS

• Dabigatran vs AAS

• ITTACUS

• Apixaban vs AAS





Thanks for you attention…


