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« The neurologist is anxious… but the brain is fragile »

Permanent balance between ischemia and bleeding



Onset to Recanalization 5h 



Few hours later



Discharge mRs 4



NEED TO TREAT

18 PATIENTS TO SAVE ONE

First step:
Creation of stroke Centers !

• Hankey and Warlow (Lancet 1999)

• Patient Care in Stroke centers

=> Reduce death/dependency from 62% to 56.4%



• ECASS 1
• ECASS 2
• NINDS
• ATLANTIS A
• ATLANTIS B
• MAST
• Australian Streptokinase Trial
• Lot of secondary analysis and meta-analysis..
• ECASS 3
• And today still ongoing trials

1996

Today

Second step:
IV thrombolysis



What is the efficacy of 

IV Thrombolysis ? 

0-3 H: Utility clearly demonstrated

NTT to prevent 1 death or disability: 7

3 to 4.5 H: Demonstrated by ECASS III

NTT to prevent 1 death or disability: 14



Third Step: the development
of the Endovascular treatment 

of acute Stroke



Thrombectomy:
Non dedicated tools!

Could we find something on the shelves 
that could work to reopen an artery ?



Snares



Baskets



The Merci System

A superb Video which have convinced neurologists !



Phenox Clot retriever

















The enthusiasm of Neuroradiologist/Neurologist
was so high that for a while

doing randomized studies to show evidence that 
Thrombectomy is better than IV was not considered ! 

The reasons advocated were:
« It works so well that I can’t randomize »

"It is not ethical »



LET ME CLEAN YOUR PIPES

STROKE





0: No symptoms

1: No clinically significant disability

2: Slight disability
(able to handle own affairs without assistance but unable to 
carry out all previous activities)

3: Moderate disability requiring some help
(e.g., with shopping, cleaning, and finances but able to walk 
un- assisted)

4: Moderately severe disability
(unable to attend to bodily needs without assistance and 
unable to walk unassisted)

5: Severe disability
(requiring constant nursing care and attention)

6: death 

Modified Rankin Score at 90 days



Extend-IA
Scores on the Modified Rankin Scale at 90 Days in the 

Intention-to-Treat Population

72%

39%



Need to treat

Stroke center 18

IV<3h 7

3h< IV <4.5h 14

40 - 50% of patients do not 
reach a stroke center

Only 10 - 15% of patients 
receive IV thrombolysis

Need To Treat,
to prevent 1 death or disability

Thombectomy Need to treat

MR CLEAN 7.4

ESCAPE 4

EXTEND IA 3.2



Efficacy of Endovascular Treatment
MI vs Stroke

Treatment Endpoint Need To Treat

STEMI
PTA vs 

Thrombolysis (1)
Mortality 50

STROKE MT vs Thrombolysis Independence 3-7

(1) Keeley EC et al. Primary angioplasty versus intravenous thrombolytic therapy for acute 
myocardial infarction: a quantitative review of 23 randomised trials. Lancet. 2003;361:13-20.



Pre-specified subgroups 

Benefit:

• Even for age >80yo

• Whatever the initial clinical severity



ESO
KSU



European Consensus Statement on Thrombectomy
(Accepted for publication in International Journal of Stroke)

ESO
KSU

Thrombectomy is recommended for LVO Stroke 

of the anterior circulation in addition to IV up to 

6h after onset 



European Consensus Statement on Thrombectomy
(Accepted for publication in International Journal of Stroke)

ESO
KSU

Thrombectomy is recommended for LVO Stroke 

of the anterior circulation in addition to IV up to 

6h after onset 



From guidelines

To real life

And daily practice

What means “up to 6h after onset” ?

Angio-room ?

Groin?

Recanalization ?



When to decide it is too late

to transfer the patient to the angiosuite?

From guidelines

To real life

And daily practice



Late time
but

Good collaterals

= Good Outcome

« SLOW PROGRESSORS »



MRI - H+1

Slow flow

FLAIR



DWI MRI



ICA occlusionM1 occlusion



Right ICA - AP



Right ICA - AP



Right ICA - AP



Right ICA - AP



Right ICA - AP



Left  VA
AP Lat



Left  VA
AP Lat



AP
Left VA Right ICA



Early time
but

Poor collaterals

= Poor Outcome

« FAST PROGRESSORS »



Is thrombectomy useful after 6 h,
up to 24 hours after symptom onset?

• To identify brain at risk for ischemia
yet still potentially salvageable 

• Patients with severe stroke (NIHSS) 

• But small lesion on diffusion

Dawn study

NTT: 2.8!!!

Dawn study stopped!!!



Acute knowledge of 
anatomy of the brain 

arteries



78 yo female

• Aphasia +++++

• Right hemiparesis - right hemianesthesia

• Ataxia

• NIHSS score = 10



H+ 5h20 











S

PRE POST

• 5H40 pm (+7H40):  Recanalisation TICI 3

• Almost complete recovery in the angio-suite.
Mild remaining lost of words (NIHSS=1)

• Day 6: discharge home







Recommendations for implementation, 

registries and further trial 

Need to organize at each country 

level a network of Stroke units 

connected to INR centers



Thrombectomies during
night and week end:

57%






