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Subtypes of Ischemic stroke  



CE // cardioembolism 



Artery to artery embolism  



LAA//Large artery atherosclerosis (embolus, thrombosis) 





 

TOAST classification: 



Cardioembolic stroke is increasing in Korea 

Circ Cardiovasc Qual Outcomes. 2012;5:327-334 

Korean stroke registry (n=46,098) 

from the lecture of prof. Hong KS 



Cardioembolic stroke is more disabling and more 
fatal  

J Stroke Cerebrovasc Dis. 2013 ;22(8):e373-80 



Clinical findings indicating cardioembolic 
stroke mechanism 

• Abrupt onset of stroke symptoms to maximal deficit,   

(e.g. AF without preceding TIA / stroke) 

• Decreased consciousness at onset 

• Striking stroke severity, old age  

(NIH-Stroke Scale ≥10; age ≥70 years) 

• Isolated visual field defect, aphasia, neglect 

• Rapid regression of symptoms 

EJE 2010 



The identification of 
cardioembolic sources  
• At the site of effect  

- CT, DWI_MR 

• On the way 
- TCD, angiography  

• At the origin 
- ECG, Holter, Echographies _ TTE, TEE 

 



Imaging findings indicating cardioembolic stroke 
mechanism (At the site of effect ) 

• Territorial distribution of the infarcts involving cortex, or subcortical  

• ‘large lenticulostriate infarct’ (see Figures 1 and 2) 

Hyperdense MCA sign (as long as without severe ipsilateral internal carotid stenosis)  

• Rapid recanalization of occluded major brain artery (to be evaluated by repetitive 

neurovascular ultrasound) 

• Hemorrhagic transformation 

• Simultaneous or sequential strokes in different arterial territories  

• Multiplicity in space (= infarct in both anterior and posterior circulation, or bilateral L+R) 

• Multiplicity in time (= infarct of different age)   

• Other signs of systemic thromboembolism (e.g. edge-shaped infarctions of kidney or 

spleen; Osler splits; Blue toe-syndrome) 

EJE 2010 



Territorial distribution  
 
Probable Cardioembolic:  
A) cortex,  
B) subcortical ‘large 
lenticulostriate infarct’ 
 
Unprobable: 
C) lacunar infarctions 
(subcortical) 
 
Low flow infarct: 
interterritorial… 
D up) subcortical 
D down) cortical 

EJE 2010 



 hyperdense middle 
cerebral artery 
(MCA) sign 

 bilateral old infarcts in right 

middle cerebral artery and 

left anterior cerebral artery 

distribution in AF pts 



Embolic Stroke 

• Wedge Shaped 

• Peripheral 

• Typically Cortical 



Cardioembolic Strokes 

•Multiple 
Strokes 

•Embolic 

•Separated by 
Time 

•Separated by 
Location 



Cardioembolic Strokes 

•Isolated PCA or 
Superior 
Cerebellar 
Strokes 



Cardioembolic Strokes 

•Isolated  
Posterior 
Division MCA 



Clinical Clues to Suggest 
Cardioembolism 
• Stroke during Valsalva Maneuver 

• Cough 

• Sneeze 

• Sexual Intercourse 
• Pain: consider dissection 

• Blue Toe Syndrome 

• Splinter Hemorrhages 

• Renal Failure 

• Corneal hemorrhages 

 



On the way  

Ultrasound or angiography  

• Occlusion of the carotid artery by mobile thrombus 

• Early recanalisation of occluded intracranial vessel 

• Microembolism on both middle cerebral arteries  

 



TCD 
(transcranial  
Doppler) 

MES 
(microembolic signal) 

On the way  



MES 
(microembolic  
signal) 

On the way  



At Origin  



EJE 2010 





Recommendations for Patients With Cardioembolic Stroke Types 
>> Consider Anticoagulation  



A-S-C-O phenotypes:  

•  A for atherosclerosis,   

•  S for small vessel disease,  

•  C for cardiac source,  

•  O for other cause.  

 

Causality levels:  

•  1: definitely a potential cause of the index stroke 

•  2: causality uncertain  

•  3: unlikely a direct cause of the index stroke (but 
disease is present) 

•  0: absence of disease ASCO classification. Amarenco P, 
Cerebrovasc Dis 2013 

 Review 

 The ASCOD Phenotyping of Ischemic 
Stroke (Updated ASCO Phenotyping)

  Introduction

  Methods of ASCOD Phenotyping 
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  Table 2  

 C:  Causality grades for cardiac pathology 

and 

and 

 O:  Causality grades for other causes 
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(1) mitral stenosis (surface <1.5 cm2); 

(2) mechanical valve;  

(3) myocardial infarction within 4 weeks preceding the cerebral infarction; 

(4) mural thrombus in the left cavities; 

(5) aneurysm of the left ventricle; 

(6) history or presence of documented atrial fibrillation – whether paroxysmal (>60 s),  

persistent or permanent – or flutter, with or without left atrial thrombus or spontaneous echo; 

(7) atrial disease (tachycardia-bradycardia syndrome); 

(8) dilated or hypertrophic cardiomyopathies; 

(9) left ventricle ejection fraction <35%; 

(10) endocarditis; 

(11) intracardiac mass; 

(12) PFO and thrombus in situ; 

(13) PFO and concomitant pulmonary embolism or proximal DVT preceding the index CI 

Level of causality 1 (certain) 



(1) PFO + atrial septal aneurysm; 

(2) PFO and pulmonary embolism or proximal DTV concomitant but NOT preceding the index cerebral 

infarction; 

(3) intracardiac spontaneous echo-contrast; 

(4) apical akinesia of the left ventricle and decreased ejection fraction (but >35%); 

(5) history of myocardial infarction or palpitation and multiple brain infarction, repeated either bilateral or in 

two different arterial territories (e.g. both anterior and posterior circulation); 

(6) no direct cardiac source identified, but multiple brain infarction, repeated either bilateral or in two 

different arterial territories (e.g. both anterior and posterior circulation) and/or evidence of systemic emboli: 

renal or splenic or mesenteric infarction (on CT, MRI or autopsy) or embolism in peripheral artery supplying 

arm or leg  

Level of causality 3 (unlikely) 

Level of causality 2 (uncertain) 

One of the following abnormalities present in isolation:  

- PFO, ASA, strands, mitral annulus calcification, calcification aortic valve, nonapical akinesia of the left 

ventricle, transient atrial fibrillation <60 s, atrial hyperexcitability  



Atrial Fibrillation and Stroke 

• Both persistent and 
paroxysmal Afib are potent risk 
factors for first and recurrent 
stroke. 

• The leading arrhythmia in the 
elderly. 

• Multiple clinical trials have 
demonstrated the superiority 
of warfarin vs.  placebo in 
preventing stroke. 

• Irregularly irregular rhythm. 

• Sometimes with a rapid 
ventricular response. 

 

 © 2010 American Heart Association, Inc. All rights reserved. 



Anticoagulation therapy for stroke 
prevention in Afib 

JAMA. 2003;290(20):2685-92 

Not taking wafarin 

Taking wafarin 



Af  Detection Methods 



Lancet Neurol, 2014 

• Stroke detected by CT or MRI that is not lacunar†  

• Absence of extracranial or intracranial atherosclerosis causing ≥50% 
luminal stenosis in arteries supplying the area of ischemia  

• No major-risk cardio-embolic source of embolism‡  

• No other specific cause of stroke identified (eg, arteritis, dissection, 
migraine/vasospasm, drug misuse)  



Embolic strokes of undertermined 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 fibrillation atrial dysrhythmias and stasis  
Atrial asystole and sick-sinus syndrome  
Atrial high-rate episodes  
Atrial appendage stasis with reduced flow velocities or 
spontaneous echo densities  

 

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  



Proposed diagnostic assessment for embolic stroke of 
undetermined source  

• Brain CT or MRI  

• 12-lead ECG  

• Precordial echocardiography  

• Cardiac monitoring for ≥24 h with automated 
rhythm detection†  

• Imaging of both the extracranial and intracranial 
arteries supplying the area of brain ischemia 
(catheter, MR, or CT angiography, or cervical duplex 
plus transcranial Doppler ultrasonography)  

 
*Imaging of the proximal aortic arch is not needed; special blood tests for prothrombotic states only if the 
patient has a personal or family history of unusual thrombosis or associated systematic signs or disorder. 
†Cardiac telemetry is not sufficient.  



Embolism, cardiac origin, esp. Af   

• There is more than meets the eye. 

• 보이닌 것이 전부가 아니다. 

AF 


