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Stroke	:	a	pandemic		
Worldwide	in	2016	:	

•  More	than	13	million	strokes	

–  9,5	million	ischemic	strokes	

–  More	than	5	million	deaths	

•  18	million	ischemic	stroke	survivors	
Feigin	V.L	–	Neuroepidemiology	2015	

•  Healthcare	challenge	:	
–  1st	cause	of	acquired	disability	in	developed	countries		

–  3rd	most	common	cause	of	death	in	developed	countries	

World	Health	Organnization,	2012	

Global	Burden	of	Disease	Study	2016	(GBD	2016)	



What	happened	in	26	years	
1990	 2016	

•  Global	stability	of	stroke	incidence	in	Western	Europe	
•  Increase	in	Central	and	Eastern	Europe	
•  Increase	in	number	of	new	stroke	cases	

Global	Burden	of	Disease	Study	2016	(GBD	2016)	



Global	Burden	of	Disease	Study	2016	(GBD	2016)	



Eastern	>	Central	>	Western	



But	above	global	incidence	!	



Mortality	is	decreasing	in	W.E.	



Developed	and	developing	
countries	

Incidence	 Mortality	

Neuroepidemiology	2015;45:161-176	–	Feigin	V.L	

Developed	countries	:	more	stroke	and	less	mortality	=	more	stroke	survivors	



Years	lived	with	a	disability	



The	human	cost	:	 WEST	

EAST	

West	–	East	gradient	

Systematic	analysis	for	the	Global	Burden	of	Disease	Study	
2015.	Lancet,	2016	

The	economical	cost	:	

Stroke	E.U.	2015	:	
45	billions	euros	
20	billions	euros	direct	to	healthcare	

European	cardiovascular	disease	statistics	2017	
SAFE	:	The	Burden	of	Stroke	in	Europe	



Aging	population	

2015	 2035	



Previsions	in	Europe	

2015	
•  1,8	M.	strokes	
•  3	700	000	stroke	
survivors	

2035	
•  3	M.	strokes	
•  4	630	000	
stroke	survivors	

SAFE	:	The	Burden	of	Stroke	in	Europe	



Treat	?	

Yes	!	

But	how?	



Treatment	before	2015	

Number	of	patients	to	treat	for	one	functional	

independent	patient	:	

NINDS	1995	 ECASS	3	Stroke		
Onset	 3h	 4.5h	

7	 14	

Intravenous	thrombolysis	

NNT	



2015	:	the	paradigm	shift	

	7	randomised	controlled	trials	:	

Thombectomy	+	I.V.	tpa	>			I.V.	tpa	



Treatment	after	2017	

NINDS	1995	 ECASS	3	Stroke		
Onset	

3h	 4.5h	

7	 14	

Intravenous	thrombolysis	

NNT	

Mechanical	Thrombectomy	

7	randomised	controlled	trials	
6h	

Stroke		
Onset	 NNT	=	2,6	!	



Recommendations	

•  Ischemic	stroke		

•  large	vessel	occlusion		

•  Up	to	6	hours	after	symptoms	onset	

+/-	IV	thrombolysis	within	the	first	4,5	hours	



Beyond	the	6	hours	window	



How	to	do	it	
•  Biplane	Angio	suite		

•  Anesthesia	:	local	or	general	

•  Vascular	access	:		

–  Arterial	puncture	(femoral,	

carotid	or	brachial)	

–  Catheterism	of	supra	aortic	

vessels	

–  Angriography	
–  Clot	access	using	a	micro-

catheter	



How	to	remove	the	clot?	

•  Stent	retriever	 •  Aspiration	

•  Aspiration	+	stent	



Stroke	and	vessel	occlusion	



Left	MCA	M1	occlusion	



Stent	retriever	



Recanalization	



Basilar	artery	occlusion	

Aspiration	catheter	



Recanalization	



Right	MCA	M1	occlusion	



Stent	retriever	and	aspiration	

Distal	aspiration	catheter	Stent	retriever	



Recanalization	



Treat?	

Time	is	brain	!	

Yes!	But	where	?	



Time	

Goyal,	Radiology.	2016	Jun;279(3):888-97	

275	vs	179,5	min	to	reperfusion	

100	min	!	



Impact	of	Time	

60	min	



Where	?	

•  Time	is	brain	

•  Need	for	a	stroke	ready	proximity	network		

•  To	get	the	patient	to	the	right	center	fast	



Thrombectomy	(37)	

Thrombolysis	(135)	



German	Stroke	Units	(279)	



The	German	stroke	network	

Courtesy	of		the	Deutsche	Schlagenfall	Gesellshaft	

279	Stroke	Units	
•  162	regional	Stroke	Units	(58%)	

•  107	transregional	Stroke	Centers	
w/	thrombectomy	(38%)	

•  10	Tele-Stroke	Units	(4%)	



ESO	ESMINT	EAN	SAFE	survey	on	stroke	care	in	Europe		
Absolute	number	of	endovascular	treatments	(EVT)	in	2016	
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Germany	
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*2015	

Total	number	of	EVT:	27	576				

Courtesy	of		Pr.	Turjman	on	behalf	of	ESMINT	



ESO	ESMINT	EAN	SAFE	survey	on	stroke	care	in	Europe		
Number	of	EVT	per	year	/	1	Mio	inhabitants	

Courtesy	of		Pr.	Turjman	on	behalf	of	ESMINT	



ESO	ESMINT	EAN	SAFE	survey	on	stroke	care	in	Europe		
Number	of	EVT	centres	per	10’000	annual	incident	strokes	

Courtesy	of		Pr.	Turjman	on	behalf	of	ESMINT	



Estimation	of	thrombectomies	

•  In	2016	in	Europe,	192	614	strokes	were	estimated	

eligible	to	mechanical	thrombectomy	



Solutions	

•  Train	more	interventionalists	

•  Open	new	centers	vs	centralization		

•  Optimize	the	stroke	network	:	

– Tele-stroke		

– Pre-hospital	triage	

– Fast	transportation			



Thrombectomy	(37)	

Thrombectomy	
capable	stroke	
centers	+10	



We	need	more	interventionalists	!	

Neuroradio-interventionalist	

•  Comprehensive	stroke	centers		

–  Mechanical	thrombectomies	

–  Intra	cranial	aneurysm	

–  Cerebral	arterio-venous	fistulas	

and	malformations	

•  Large	volume	of	MT	

•  NRI	+	thrombectomy	



We	need	more	interventionalists	!	

Neuroradio-interventionalists	

•  Comprehensive	stroke	centers		

–  Mechanical	thrombectomies	

–  Intra	cranial	aneurysm	

–  Cerebral	arterio-venous	fistulas	

and	malformations	

•  Large	volume	of	MT	

•  NRI	+	thrombectomy	

Radiological	interventionalists	

•  Thrombectomy-capable	

stroke	centers	(stroke	units)	

•  Medium	volume	of	MT	

•  Need	for	body	vascular	

interventionist	+	

thrombectomy	



The	German	Model	

•  DeGIR/DGNR	formation	:	

– Level	1	:	basic	interventional	radiology	

– Level	2	:	specialized	training	interventional	radio.	
• With	A	–	F	modules	representing	different	fields	



The	German	Model	



One	true	solution	

•  Work	together	at	European	level.	

•  Together	we	can	beat	stroke	!		



Thank	you	!	


