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Depuis 2013… 
Autres  technologies que Stentriever

A DIRECT ASPIRATION FIRST PASS TECHNIQUE (ADAPT)



qn = 98 over 6 centers.
qOnset to Groin: 8.5 h (mean 507 min; median 241.5 min, 
SD=506 min).
qSuccessful revascularization rate (TICI 2b-3): 95%. 
qGroin to TICI 2b or 3 revascularization was 36.6 min 

(SD=26.4 min). 
qADAPT technique alone was successful in achieving 
successful revascularization of  the occluded vessel in 78% of 
the cases
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2013 : ADAPT – Modus operandi
1- Montée du cathéter guide (introducteur long (type 
Neuron Max) ou cathéter à ballon) au niveau du 
segment cervical

2- Navigation du cathéter d’aspiration à la partie 
proximale du caillot à l’aide d’un micro-cathéter et 
d’un micro-guide
• Nouvelles générations CA sont si flexibles à navigation possible sans 
micro catheter ni micro-guide (SNAKE technique) 
• Si utilisation micro-cathéter/micro-guide à éviter si possible de franchir 
le thrombus (risque d’emboles distaux ? +++)
• Retrait micro-cathéter après avoir positionné le cathéter d’aspiration à
augmente la puissance de l’aspiration ++

3- Connection du cathéter d’aspiration avec la 
pompe à aspiration
• Durée optimale aspiration ? Généralement 2-3 minutes



2013 : ADAPT – Modus operandi

4- Retrait lent et progressif du cathéter sous 
aspiration à observation du tuyau et de la 
pompe d’aspiration +++
– Si reflux immédiat 
• Cathéter d’aspiration trop proximal ou
• Succès de l’aspiration avec caillot au sein de la pompe

– Absence de reflux à le caillot ou une partie du caillot est 
occlusif, au sein du cathéter d’aspiration

– Si reflux lors du retrait du cathéter :
• Succès de l’aspiration avec caillot au sein de la pompe
• Perte du caillot lors du retrait à contrôle prudent
• Si flux libre dans le cathéter d’aspiration à peut être laissé en place au 
sein du cathéter guide



ADAPT

• Rapide +++ (ponction-
recanalisation <10 minutes).

• Switch vers une stratégie 
« classique » (SR) facile +++

• Parfois possible sans traverser 
le caillot avec le microcathéter
(donc pas de navigation 
aveugle, +/- moins de risque 
d’embolie distale?)

• Intéressant dans les occlusions 
du tronc basilaire +++

• Beaucoup de 
poussée/tension +++

• Misfit (artère ophtalmique 
+++)

• Spasme +++ (femmes 
jeunes)

• Plus long à « recharger » (4 
mains/2 opérateurs +++)

AVANTAGES LIMITES



Installation Co-Axiale



ADAPT - Tips & Tricks pendant le cathétérisme

• Attention à la tension accumulée (montée du Neuron Max lors du 
retrait)

• Misfit -> cathéter d’aspiration qui « bute » contre l’ostium de 
l’artère ophtalmique 

Sans microcathéter Avec microcathéter



ADAPT - Tips & Tricks pendant le cathétérisme

2019 JNIS

2022 JVIR



ADAPT - Tips & Tricks pendant le cathétérisme



ADAPT - Tips & Tricks 
Facteurs techniques influençant le succès de 
l’aspiration

• 1- Diamètre interne du cathéter d’aspiration (ID) ++

+25%
 force d’aspiration



Sofia PLUS vs Sofia 5F Comparison



Microvention SOFIA - ETIS

• 296 patients inclus depuis le registre ETIS
• Evaluation aspiration première approche avec SOFIA
• TICI 2b,c,3 = 86,1 % dont TICI 3 = 41,2 %
• First pass effect = 24,2 %
• Taux de complication 9,5 %
• 43 % de patients mRS <=2
• Autres : Rescue dans 29.7%, intérêt du Sofia+, M1 et TB

AJNR 2019



ADAPT - Tips & Tricks 
Facteurs techniques influençant le succès de 
l’aspiration

• 2- Retrait du micro-cathéter +++ à augmente la force d’aspiration

• 3- Utilisation de systèmes d’aspiration avec une force d’aspiration plus 
importante +++



ADAPT - Tips & Tricks 
Facteurs techniques influençant le succès de 
l’aspiration

• 4- Aspiration cyclique ?



ADAPT - Tips & Tricks 
Facteurs techniques influençant le succès de 
l’aspiration

• 5- Intérêt de l’utilisation d’un cathéter à ballon ?



ADAPT - Tips & Tricks 
Facteurs techniques influençant le succès de 
l’aspiration

• 6- Influence du délai entre le début des symptômes et la réalisation de la 
thrombectomie ?



ADAPT - Tips & Tricks 
Facteurs anatomiques influençant le succès de 
l’aspiration

• 1- Angle d’interaction entre le thrombus et le CA



ADAPT - Tips & Tricks 
• Composition du thrombus ?

SVS + SVS -

Meilleure efficacité SR ? Meilleure efficacité CA ?

Ye et al, Front Neurol 2019
Bourcier et al J Stroke 2018
Liebeskind et al Stroke 2011
Janot et al J of Neuroradiology 2019



Evolution des catheters d’aspiration
The larger, the better ?

2014 2015 2016 2017 2018-19 2020 2021 2022

5MAX (54)
ACE (60)
ACE (64)

ACE (68) SOFIA 6 (70) JET 7 (72)
VECTA (71) –
(74)
REACT (68) 
– (71)Catheter (distal ID)

MR CLEAN … ASTER COMPASS ASTER 2



Quel catheter guide pour quel catheter d’aspiration ? 

Product name Lenght (cm) Proximal OD

(inches)

Proximal ID

(inches)

Distal ID

(inches)

Compatibilité MERCI 
9F

CE approved

PENUMBRA (Alameda, CA, USA)
RED 72 132 0.085 0.072 0.072 X
RED 68 132 0.084 0.068 0.068 ? X
RED 62 138 0.076 0.062 0.062 X X

STRYKER (Fremont, CA, USA)
VECTA 74 132 0.087 0.074 X
VECTA 71 132 0.085 0.071 ? X
MICROVENTION (Tustin, CA, USA)
SOFIA 6F FLOW 
PLUS 

125/131 0.0825 0.070 0.070 X X

MEDTRONIC (Irvine, CA, USA)
REACT 68 132 0.083 0.068 0.068 X X
REACT 71 132 0.0855 0.071 0.071 X



Pour les plus gros catheter d’aspiration
BGC non compatible



Quel micro-catheter ? 



Quel micro-catheter ? 

• Possibilité de déployer 

toutes les tailles de 

stent (de 3 à 6 mm)

• ID de 0.021 in à
meilleure navigation 

distale

• ?

AVANTAGES LIMITES



Quel micro-catheter ? Particularité du 3MAX ++ 

Longueur importante 160 cm

Navigation directement sur un guide 014 ou en 

utilisant :

- Une valve courte

- Un micro-cathéter Duo long 1 marqueur (167 

cm).



Quel catheter d’aspiration pour quelle occlusion ?

Occlusion Terminaison 
Carotidienne

REACT 71

RED 72 ou 68

SOFIA 6

VECTA 71 ou 74









Quel catheter d’aspiration pour quelle occlusion ?

Occlusion M1

SOFIA 6

REACT 71

RED 68

VECTA 71
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Quel catheter d’aspiration pour quelle occlusion ?

Occlusion M2-A2-P2

SOFIA 5

RED 62









Quel catheter d’aspiration pour quelle occlusion ?

Occlusion M3-A3-P3

3MAX

SOFIA 5

RED 62
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Aspiration versus 
autres techniques 

dans les occlusions 
antérieures proximales

(ICA, M1)



HYPOTHESIS:
ADAPT first line better than Stent Retriever first line

5
1

> alone

ADAPT – Comment démontrer que ça marche?



ASTER

Design Prospective, randomized, multicenter, controlled open-label design with blinded 
outcome evaluation (PROBE)

Population Patients admitted with suspected ischemic anterior circulation stroke secondary to LVO 
with onset of symptoms <6 hours

Randomization Ø Randomized 1:1 to ADAPT or SR
Ø Stratified by center and prior IV thrombolysis.

Rescue If the assigned treatment technique was not successful after 3 attempts, the procedure 
was continued with another technique at the operator’s discretion.

Sites 8 centers in France
Sample Size 380 patients to detect an absolute difference of 15% in primary outcome

Ø Revascularization rate of 70% in the control (SR) arm
Ø Two-sided test (alpha=5%, power=90%)

Ø Rate of spontaneous recanalization and catheterization failures of 15%
JAMA 2017



Primary Successful revascularization (mTICI 2b–3) at the end of the treatment

Secondary Ø Successful revascularization (mTICI 2b–3) after the assigned treatment technique
Ø Procedural times
Ø Need for a rescue technique

Ø Complications 
Ø Modified Rankin Scale (mRS) at 3-months

JAMA 2017

ASTER



JAMA 2017

ASTER: Results

Ø1st LineTICI 2b-3

Aspiration 66%

ST 55%

ØFinal Angiogram

Aspiration 92%

ST 84%



Lancet 2019

COMPASS

Ø ADAPT results in non-inferior
functional outcomes as compared
to a SRFL approach

Ø Time to reperfusion and quality of 
reperfusion were comparable

Ø Cost data: Lower Cost (In US)
Ø Balloon guide catheter (BGC) use:

aspiration arm (34%)/SR arm (45%) 



ESO
Guidelines on Aspiration

2019

Ø PICO (Population, Intervention, 
Comparator, Outcome) Questions

Ø For each question: Systematic 
review (3 major Database)

Ø Total 15 Questions
Ø Q12: Focus on Aspiration and Use 

of Proximal Balloon GC



?
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Traitement combiné (CA/SR) versus Stent Retriever



ASTER 2



JAMA 2017

ASTER 2: Results



JAMA 2017

ASTER 2: Results



Aspiration versus 
autres techniques 

dans les occlusions 
postérieures (TB, ACP)



ADAPT versus Stent Retriever

• Plusieurs études rétrospectives suggèrent une supériorité de l’aspiration 
comparativement au SR dans les occlusions du TB 

– Augmentation du taux de TICI 2B et 3
– Temps de procédure plus court
– Moins cher +++



Etude pc-ASTER à venir +++



Aspiration versus 
autres techniques 

dans les occlusions 
distales



ADAPT versus Stent Retriever

• Etudes à venir pour valider la thrombectomie dans les occlusions « distales » (ESCAPE 
MEVO, DISCOUNT)



ADAPT versus Stent Retriever
• Actuellement, peu d’études comparant les deux stratégies dans ces occlusions distales 



ADAPT take Home Message

• ADAPT Aspiration component 
TICI 2b/3 revascularization in 56%-70% of cases

• After failure of Aspiration:  other techniques (SR)
TICI 2b/3 revascularization in 80%-95% of cases

• Level1 Evidence of non-inferiority

• Still room for improvement 



ADAPT take Home Message
• CA or SR 1ST line equivalent 
– complete reperfusion rate, clinical outcome and adverse events rates 
in patients with LVO (including M2 segment occlusion). 
– New therapeutics trials for new generation of large-bore aspiration 
catheter
– Rates of near complete recanalization and FPE: primary outcome.

• Combined approach as a first-line strategy superior?
– statistically higher successful and complete reperfusion rates. 
– More data are needed to rule on the potential hemorrhagic risk of 
combined approach.



Merci



Global Challenges
Optimizing procedures to 

maximize Outcomes



Outcomes

Year 2012 2013 2014 2015 2016
Patients 56 117 187 371 219
IV+ (%) 48 76 70 67 65
GA(%) 59 38 20 11 7
TICI2b/3 69 82 78 80 82
TICI3 30 44 38 36 39
Good mrs 62 45 50 46 41

2012-2016 950 pts (Anterior Circulation)

Real Life, 
No patient selection: Low Nihss, Low ASPECTS, UO 
Intracranial Stenosis…

Number of patients 
treated

Angiographic
Outcome

Clinical
Outcome

Dargazanli C et al. Low NIHSS Cerebrovasc Dis 2017;43:305–12. 
Desilles J-P et al. ASPECT Score </=6. Stroke 2017;48:963–9
Escalard. Unknown Onset. European Journal of Neurology 2018



THERAPEUTIC TARGETS AT ACUTE PHASE 

Proximal Recanalisation & microvascular => Cerebral Reperfusion

Vascular OcclusionMicro-vascular Thrombosis

Optimizing procedures to maximize Outcomes

Prehospital
IntraHospital
Rehabilitation
QOL Social



EVT–Failures = Poor Outcomes

1. Procedural failure
- Access failure
- Failure in recanalization or reperfusion

- (TICI 0-1) (TICI 2a)
- ENT
- TICI 3 vs TICI 2b

2. Post procedural failure
- Symptomatic Hemorrage: PH2
- Craniectomy
- TICI 3 and mRS at 3 months > 3



Materials and Methods/Statistical analysis

• Retrospective data base (1058 consecutive treatments from 2012 to 2017) 

• Inference Study to evaluate the rate and identify predictive
factors of failures

– Access Failure: 15/1058 patients (1,4%)
– Recanalisation Failure TICI 0-1: 84 / 1058 patients (8%)
– Reperfusion Failure TICI 2a: 103 / 1058 patients (9,7%)
– ENT
– Clinical Failure
• Symptomatic Hemorrhage: 4%   (Overall HI 30%) 

• Craniectomy: 0,2%
• Outcome: mRS >3 despite perfect reperfusion (11,9%) 



Access Failures Arterial / aortic cross tortuosity



§ Number of reverse curves: Inversion of the direction of the 

arterial vectors

§ Aortic arch to intracranial level

Ho Yu, S. C., Hong Leung, T. W., 

Yee Hung, E. H., Lee, K. T., & 

Sing Wong, L. K. (2012). 

Angioplasty and Stenting for 

Intracranial Atherosclerotic

Stenosis With Nitinol Stent. 

Operative Neurosurgery, 70, 

ons104–ons113. 

Factors



Choudhry, F. A. (2016). Vascular geometry of the extracranial
carotid arteries: an analysis of length, diameter, and tortuosity. 
Journal of Neurointerventional Surgery, 8(5), 536–540.

S, M., Rajagopal. (2008). Predictors of difficult carotid stenting as 
determined by aortic arch angiography. The Journal of Invasive 
Cardiology, 20(5), 200–204.

Arch Classification



Access Failures

• 15/1058 patients (1,4%) 
– Mean Age 75 y
• Several causes :
– Arterial / Aortic cross tortuosity : 9/15 (60%)
– Atheromatous disease :
• Internal carotid occlusion (3/15) (20%)
• Femoral/aortic occlusion (1/15)
– Dissection :
• Internal carotid occlusion (1/15)
• Aortic dissection (1/15)
• 25% Patients Time from FP- Clot contact >40 min
• In case of failure: Clinical Evolution: 80%  mRS >2



Improving Outcomes: Alternative techniques

• Direct Carotid puncture
• Radial Approaches
• Techniques:
– Buddy wire

– Anchoring loop

– Microcatheters

• Dedicated Catheters
– Shape

– Conformability

– Actuable Catheters

Barbiero. (2016). Dedicated guiding catheter for carotid artery
stenting in hostile vascular anatomy: our experience, 1–17. 

Barutcu. (2013). An anchoring technique by looping with the tip of a 
super-stiff wire: may be a solution in patients with anomaly of the aortic
arch and tortuous carotid artery disease? BMJ Case Reports, 2013.

Blanc. (2006). Direct cervical arterial access for intracranial
endovascular treatment. Neuroradiology, 48(12), 925–929. 

Chang. Use of the 8 French Simmons-2 guide catheter for carotid
artery stent placement in patients with difficult aortic arch anatomy. 
Journal of Neurosurgery, 110(3), 437–441. 

Griauzde (2016). Use of the 2.8 French Progreat microcatheter in 
diagnostic cerebral angiography. Journal of Neurointerventional Surgery

Lawson, M (2012). Direct radial artery access with the 070 neuron
guide catheter for aneurysm coiling: a novel application of the neuron
catheter for cerebral interventions. Neurosurgery.



64 yo Male

NIHSS 16



Final Control 10 passes: TICI 0 Recanalisation Failure



Patient male 65 y Final Control 

Reperfusion Failure + ENT  Pericalosal



Recanalization failure (TICI 0 and 1)

• 84 / 1058 patients (8%)
• Predictive factors: 
– Quantitative variables associated :
• Time metrics: Delay Symptom onset-FP, procedural time (Csq)

– Qualitative variables associated :
• DWI Aspects<8, no IVT, ICA occlusion, a poor collateral
score



Reperfusion failure (TICI 2a)

• 103 / 1058 patients (9,7%)
• Predictive factors: 
– Quantitative variables associated :
• Time metrics: procedural time
– Qualitative variables associated :
• DWI Aspects<8, no IVT, Tandem occlusion, The 
presence of a complication: Especially Embolic complication 
in New or Same territory



ENT

• ACA embolisation 65 / 690 patients (9,4%)  (Dr Chalumeau 
MD Thesis)

• IMS III: 12.6%, Mr CLEAN: 8.6%
• Aster: Aspiration arm: 3.6% vs ST arm: 2.6%  (ns)
• Predictive factors: 
– Quantitative variables associated :
• Higher number of passes
– Qualitative variables associated :
• Tandem occlusion (19.3%) and ICA (15.3%) vs MCA (4.9%)
• ASPECTS<7, non cardio-embolic origin, Use of SR alone



Prevent ENT - TICI 3

• Prevent the risk of ENT 
– Proximal balloon occlusion (+ ST or Aspiration)
– Coverage system for stentriever to reduce 
distal emboli (Cover)
– ST with greater incorporation of clot 
(TigerTriever) 
– Larger Bore Catheters

Chueh et al. Reduction in distal emboli with proximal flow control during mechanical thrombectomy: a quantitative in vitro study. Stroke. 2013 
May;44(5):1396-401. 
Mokin et al. Stent retriever thrombectomy with the Cover accessory device versus proximal protection with a balloon guide catheter: in vitro stroke 
model comparison.  J Neurointerv Surg. 2016 

TigerTriever RapidMedical



Improving Outcomes TICI 3

• Complete recanalization (TICI 3) leads to 
better outcomes that sub-complete 
recanalization (TICI 2b)

– SAVE 
– Larger Bore Catheter
– ASTER 2 trial comparing Proximal balloon 
occlusion + ADAPT versus proximal balloon 
occlusion + stentriever

Maus V,  Behme D, Kabbasch C, Borggrefe J, et al. Maximizing First-Pass Complete Reperfusion with SAVE. Clin Neuroradiol 2017

Dargazanli C et al. Impact of Modified TICI 3 versus Modified TICI 2b Reperfusion Score to Predict Good Outcome following
Endovascular Therapy. American Journal of Neuroradiology Online First: 3 November 2016.


