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DistribuDon	of	ischaemic	stroke	subtypes	
in	North	American	and	European	studies	

-TOAST	(Trial	of	Org	10172	in	Acute	Stroke	Treatment)	classificaBon:	stroke	of	undetermined	cause	
may	 refer	 to	 a	 stroke	 with	 incomplete	 workup,	 more	 than	 one	 potenDal	 cause,	 or	 indeed	 no	
determined	eDology	aKer	invesDgaDons	are	complete.	
	
-ASCO	 calssificaBon:	 cause	 is	 completely	 unknown	 when	 stroke	 subtyping	 does	 not	 confer	 to	
atherosclerosis	(A),	small	vessel	disease	(S),	cardiac	disease	(C),	or	other	cause	(O).	
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Pathophysiologic	classificaDon	of	ischemic	stroke	
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*Lacunar	defined	as	a	subcorDcal	infarct	smaller	than	or	equal	to	1.5	cm	(≤2.0	cm	on	MRI	diffusion	
images)	in	largest	dimension,	and	in	the	distribuDon	of	the	small,	penetraDng	cerebral	arteries	

•  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	ischaemia	

•  No	major-risk	cardioembolic	 source	of	embolism	 (eg,	permanent	or	
paroxysmal	 atrial	 fibrillaDon,	 sustained	 atrial	 flu.er,	 intracardiac	 thrombus,	
prostheDc	 cardiac	 valve,	 atrial	 myxoma	 or	 other	 cardiac	 tumours,	 mitral	
stenosis,	 recent	 -	 <4	 weeks	 -	 myocardial	 infarcDon,	 leK	 ventricular	 ejecDon	
fracDon	less	than	30%,	valvular	vegetaDons,	o	infecDve	endocardiDs)	

•  No	other	specific	cause	of	stroke	idenFfied	 (eg,	arteriDs,	dissecDon,	
migraine/vasospasm,	drug	misuse)	

ESUS:	Embolic	strokes	of	undetermined	source	
CRITERIA	FOR	DIAGNOSIS	



Hart,	Lancet	Neurol	2014	

•  Brain	CT	or	MRI	
•  12-lead	ECG	
•  Precordial	echocardiography	
•  Cardiac	 monitoring	 for	 ≥24	 h	 with	 automated	 rhythm	

detecDon	
•  Imaging	 of	 both	 the	 extracranial	 and	 intracranial	 arteries	

supplying	 the	 area	 of	 brain	 ischaemia	 (catheter,	 MR,	 or	 CT	
angiography,	 or	 cervical	 duplex	 plus	 transcranial	 doppler	
ultrasonography)	

ESUS:	Embolic	strokes	of	undetermined	source	
PROPOSED	DIAGNOSTIC	ASSESSMENT	



PaDents	with	ESUS	show	a	significantly	higher	rate	of	recurrent	stroke	
than	those	of	other	subtypes		

ESUS:	Embolic	strokes	of	undetermined	source	
STROKE	RECURRENCE	RISK	

Modified	from	Bang	et	al.	2003	



ESUS:	Embolic	strokes	of	undetermined	source	
POTENTIAL	CAUSES	



There	are	currently	no	established	guidelines	on	the	long-term	treatment	of	ESUS;	

based	 on	 the	 studies	 summarized	 below,	 guidelines	 from	 the	 American	 Heart	

AssociaDon/American	 Stroke	 AssociaDon	 and	 the	 American	 College	 of	 Chest	

Physicians,	recommend	anFplatelet	therapy	(in	the	absence	of	sufficient	data	on	

NOACs)	coupled	with	lifestyle	modificaDon	and	control	of	other	risk	factors	such	as	

hypertension,	diabetes	and	dyslipidaemia.	

ESUS:	Embolic	strokes	of	undetermined	source	
TREATMENT	



ESUS:	Embolic	strokes	of	undetermined	source	
TREATMENT	

Warfarin-Aspirin	Recurrent	Stroke	Study	Group,	N	Engl	J	Med	2001		



Warfarin-Aspirin	Recurrent	Stroke	Study	Group,	N	Engl	J	Med	2001		





Trial	design	

	A	total	of	7213	parDcipants	were	enrolled	at	459	sites;	
3609	paDents	were	randomly	assigned	to	receive	rivaroxaban	and	3604	to	receive	aspirin.	













•  Rivaroxaban	was	not	superior	to	aspirin	with	regard	to	the	prevenDon	of	

recurrent	 stroke	 aKer	 an	 iniDal	 embolic	 stroke	 of	 undetermined	 source	

and	was	associated	with	a	higher	risk	of	bleeding.	

•  Ongoing	 randomized	 trials	 are	 tesDng	 alternaDve	 anDcoagulants	 versus	

aspirin	 in	 similar	 groups	 of	 paDents	 (ClinicalTrials.gov	 numbers,	

NCT02239120	and	NCT02427126).	

	

Conclusions	


