Embolic Stroke of Undetermined Source

Dae-Hyun Kim, MD, PhD
Department of Neurology, Dong—A University College of Medicine

The majority of ischemic strokes are caused by cardiac embolism, large vessel atherothrombosis, small vessel occlusive disease, or
other mechanisms. However, approximately 30-40% of ischemic strokes remain unexplained despite comprehensive evaluation and
are classified as cryptogenic. Several established potential embolic sources have been associated with cryptogenic stroke, including
unrecognized paroxysmal atrial fibrillation, aortic plaques, paradoxical embolism through patent foramen ovale, cancer-related
thromboembolism etc. Accordingly, embolic stroke of undetermined source (ESUS) is defined as a non-lacunar brain infarct without
proximal arterial stenosis or cardioembolic sources through electrocardiogram, Holter monitoring, echocardiogram and vascular
images. This is likely to response especially well to anticoagulants. Randomized trials testing oral anticoagulants for secondary pre-

vention of ESUS are on-going.
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57 313 RS QAT A} AHEAEE ™ The Coypr
togenic Stroke and Underlying Atrial Fibrillation (CRY-
STAL-AF) 399} 30-Day Cardiac Event Monitor Belt for

Recording Atrial Fibrillation after a Cerebral Ischemic

Ischemic stroke

> | Lacunar stroke detected by CT or MRI |

Extra/intracranial atherosclerosis causing >50% luminal stenosis in
arteries supplying territory territory based on TFCA, MRA, CTA or
DUS+TCD

Major-risk cardioembolic source based on TTE and >24 hr Holter:
— AF/flutter, intracardiac thrombus, prosthetic valve, atrial myxoma,
mitral stenosis, recent (<4 weeks) myocardial infarction, valvular

vegetations, or infective endocarditis. LVEF<30%, etc.

— Other specific cause identified (dissection, vasculitis, spasm, etc.) ‘

Embolic Stroke Undetermined Source

Figure 1. Criteria for diagnosis of embolic stroke of un-
determined source.
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Table 1. Causes of embolic strokes of undetermined source

Minor-risk potential cardioembolic sources
Mitral valve
Myxomatous valvulopathy with prolapse
Mitral annular calcification
Aortic valve
Aortic valve stenosis
Calcific aortic valve
Non-atrial fi brillation atrial dysrhythmias and stasis
Atrial asystole and sick-sinus syndrome
Atrial high-rate episodes

Atrial appendage stasis with reduced flow velocities or spontaneous
echodensities

Atrial structural abnormalities
Atrial septal aneurysm
Chiari network
Left ventricle
Moderate systolic or diastolic dysfunction (global or regional)
Ventricular non-compaction
Endomyocardial fibrosis
Covert paroxysmal atrial fibrillation
Cancer-associated
Covert non-bacterial thrombotic endocarditis
Tumour emboli from occult cancer
Arteriogenic emboli
Aortic arch atherosclerotic plaques
Cerebral artery non-stenotic plaques with ulceration
Paradoxical embolism
Patent foramen ovale
Atrial septal defect

Pulmonary arteriovenous fistula
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